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Chicago.   Novelties  in   Telephone  Practice   in.... 10 

Chicago    Park    Commissioners,    Electric   Vehicles    Fa- 
Chicago  Pav   Station   Company's  Instruments.     Illus- 
trated   238 

Tored  by  359 

Chicago.  Power  Transmission  fi»m  Joliet  to 198 

Chicago  Quarters,  New.  f»r  Postal  Company 2&4 

Chicago    Street-railway    Situation.    Illustrated 

35.  70.  77.  102.  117,  US,  128,   129,  141,  142,  200. 

207.  209.    214,  241.    279.  291,  307,    3GT,  393,  425,  446,  474 

Chicago.  Taxation  Problems  in Ill,  24J1,  260 

Chicago  Telephone  Company's  Annual  Report 67 

Chicago,   Telephone  Rates  in,   Investigation  of 

68.  12S,  131,  18-3.  277 

Chicago,  The  Snbwav  Question  in.  By  George  W. 
Jackson.    Illustrated.     (Chicago  Real  Estate  Board). 

209,  214 

Chicago,    Voters   of.    Municipal    Ownership    Presented 

to   the.     rEditorial) 394,  232 

Chicago,  Work  of  the  Illinois  Telephone  and  Tele- 
graph Companv  in.     Illustrated 

!.... ..  : 114,  164,  183.  223,  224,  292 

Child.    Charles    T..    Death    of 465 

Chinese   Telephone   Exchange   in  San   Francisco 444 

Christmas   Gifts  to   Street-railway   Employes 6 

Cincinnati-Indianapolis  Electric  Railway 51 

Cincinnati  Electric-light  Convention,  Delegates  to.  Il- 
lustrated     402 

Cincinnati   a   Representative  City  in  Electric-lighting 

Development.      (T^ditorial) 344 

Cincinnati.   The    Electric   Lighting   Situation   in.     By 

W.  S.  Monroe.     Illustrated.... 33o,  3.36.  337,  338,  339.  340 
Clapp.    A.   W-      fNovel    Utilization  of  Waterpower    in 

Arizona) 2,S9 

Clavpoole's  Devices  to  Prevent  Meter  Frands.     Illns- 

tt^ted 126 

Cleveland  Electric  Club.     (Paper) 

ho.  271.  288.  289,   312.   .313 

Cleveland    Electric   Railway   fBig   Consolidated),    Sale 

of  the   140.   i.S'i 

Cleveland  Three-cent  Fare  Ordinance  Declared  Legal.  3ri3 

Clouds.  Incandescent.  Electrical  Phenomena  and 181 

Clowrv.  Colonel.  Succeeds  General  Eckert  as 'Presi- 
dent of  the  Western  Union.     Portraits 191 

Club  Room  and  Schrol,  A,  for  Elevated-railway  Em- 
ployes.    Illustrated    319.  320 

Coal  Fields  of  the  United  States IfiS 

Coal  in  Storage  for  Power  Plants  4R.» 

Coherer.    New  Eranlv.     Illustrated   460,  461 

Coin-controlled  X-rav  Machine.    Illustrated 2r0 

Cole.  H.  K.     Portraii 22.-> 

Cook,  Thprvdore  P.     Portrait 208 

Coolev's.  Lrman  E..  Plans  for  Utilizing  Power  of  the 

Mississippi  River  at  Des  Moines  Rapids IRO 

Cooling  Towers,   Construction  of 3^^^ 

Cologne,  Electric  Railways  In 7o 

Colombia,  Waterpower  Possibilities  In 118 


Colorado,  Cuuibiuud  Steam  and  Trolley  Road  in 313 

Colorado  &  Southern  Railway  Shops,  Light  and  Power 

at  the.     Illusti-ated 157,  15S 

Colorado,  Telephone  liupro^eiiieuts  in IS^t 

Columbus  and  Dayton   Telephone  Properties  Sold 292 

Columbus,   Autunmtic  Switchboard  a  l^ossibllily   for.  471 

Colviu,  I'rank  R.,   Death  of 367 

Combinations  of  Electrical   Energy  iu  New   England. 

By  Alton  D.  Adams 50 

Combination    Railway    hi    France,    A   Curious.      By   A, 

de     Courey.       liiuslrued     403 

Commercial  Cable  Cvunpauy,  Annual  Meeting  of 181 

Commonwealth  Electric  Company.  Affairs  of  the.    Il- 
lustrated  1,   2.   3,    4,   5,    198,   32;i,    405,  439 

Community  uf  Interests.     By  R.  F.  Johusou,     (Michi- 
gan ludepeudeut  Telephone  Association) 19G 

Compass,   .Mariner's.  Effect  of  Ore  Deposits  9U 322 

Compressed-air  Explosion  in  Chicago ^3 

Concentration    Cell,    A    Novel.      By    i'ruf.    II.    S.    Car- 
hart.      (Anierican   Electrochemical   Society) 259 

Conduit   Rods,   Villard's  W^heeled.     Illustrated 44.'i 

Connecticut,    Bell   Telephones   iu 213 

Consolidated    Telephoue    Company    473 

Constantiue,    Mich.,    Waterpower  Development  at —  455 
Construction   aud    Maintenance  of   Teleph«uo    Plants, 
Cost    of.      By    Dr.    H.    S.    Herr.      With    discussion. 
(Interstate   Independent   Telephone   Association) —  270 
Consumption    and    Cancer,    Electrical    Treatment    of. 

(Editorial) SO 

Controller,  Electric  Controller  and  Supply  Company's 

New.    Illustrated ' 279 

Convention  Season,  The.    (Editorial)   440 

Copper   Situation    35,   70,   102,    174,  279 

Copper  from  Sulphuric  Ores,   Electrolytic  Extraction 


of. 


Coriiss  Pacific  Cable  Bill,  Defeat  of 434,  440 

Coronation,    Electrical  Designs  for  the.     Illustrated..  343 

Cost  of  Power.     By  Clyde  D.  Gray 211 

Cost  q£  Supplying  Electric  Current.     (Editorial) 344 

Cost  of  Supplying  Electric  CuiTent,  An  Analysis  of 
the.  By  Isaac  B.  Smith.  (Iowa  Electrical  Associa- 
tion)  350,  351,  352 

Cut-out,    General    Electric   Tiansformer.      Illustrated  328 
Cut-out,  110-volt,  Use  of,   with  Higher  Voltages.     By 

J.  N.  Mjelde.     Illustrated.     (Communication) 208 

Crehore-Squier  Automatic  Telegraph   System 307 

Creosote  Wooden  Poles,  Does  It  Pay  to,  lor  Electric 
Line    Work.    By    W.    E.    Moore.    (National    Electric 

Light  Asswciationl    384 

Crescent  Cord  Spool  for  Arc-lamp  Leads.     Illustrated.    17 
(Trucible-fumace,      Magnesia,     for     Laboratory      Use, 
Electric-resistance.      By    Henry    M.    Howe.      Illus- 
trated.    (American  Institute  of  Mining  Engineers)..    28 

Cuba,  Telegraph  Lines  in   412 

Cumberland    Telephone    Company's    Acquisitions    in 

Tennessee   442 

Curtis,  R.  E.  (Recent  Construction  at  the  Boston  Edi- 
son Atlantic  Avenue  Station.    Illustrated) 404,  405 

Customers'  Complaints,  Caring  for.  By  Irvin  Butter- 
worth.    (National  Electric  Light  Association) 394 

Customers  Satisfied,  Making  402 

Cutting  Up  Iron  Tanks  with  the  Electric  Arc.  Illus- 
trated   247 

Cut-ofC  in  a  Battery  Discharge,  Point  of.  By  Carl 
Hering.  Illustrated.  (American  Institute  of  Elec- 
trical   Engineers) 195 


Dallas-Fort  Worth  Electric  Railway 151 

Damon,   George   A.    (Grand  Rapids,   Holland   &   Lake 

Michigan  Rapid  Railway.     Illustrated) 174,  175,  170 

Danielson,  Ernst.    (A  Novel  Combination  of  Polyphase 

Motors   for  Traction   Purposes,     illustrated).. j. 304,  365 
Dayton  and  Columbus  Telephone  Properties  Sold —  292 

Dayton  Electrolysis   Case    266,  321 

Death  List  of  the  Year  1901 11 

Decorative  and  Sign  Lighting,  Possibilities  of.  By 
E.     J.     McAllister.    Illustrated.      (National     Electric 

Light  Association)   3G3,  364 

De   Comx-y,    A.    (A    Curious   Combinatiou    Railway    in 

France.    Illustrated)    463 

De  Courey,  A,  (Mercadier  System  of  Multiplex  Tel- 
egraphy.    Illustrated) 271 

Deering,    Charles    C.    Portrait    226 

De  Muralt,  Carl  L.  (European  Practice  in  Three- 
phase  Electric  Traction)  385 

Denis,  L.    (Protection  of  Long-distance  Transmission 

Lines)    -.  446 

Denver,  Colorado  &  Southern  Railway  Shops  in,  Light 

and  Power  at  the.    Illustrated  157,  158 

Denver  Street-railway  System,  Sale  of  the 146 

Denver,   Pan-American   Electric  Tower  for 181 

De     Tunzelmann's      "Wireless     Telegraphy."     (Book 

Table) 264 

Des  Moines  Rapids  of  the  Mississippi  River,  Contem- 
plated Power  Development  at  the  ISO 

Destroyer,   Torpedo-boat.    Electric,   Proposed 91 

Detroit  Telephone  Situation 82,  197,  212 

Detroit   Three-cent   Fare  Decision.    (Editorial) 162 

Diamond  Meter  Company's  (Scheeffer)  Wattmeter  for 

Alternating  and  Direct  Ciirrents.    Illustrated   353 

Dion,    A.    A.    (Use    of    Storage   Batteries   In    Electric 

Distribution     Systems)     474,  475 

Direct-alternating-current  Railway  System.  Illus- 
trated      24,1 

Direct-connected  Generator  Sets,  Some  Details  of. 
By  William  H.  Bryan.  (American  Society  of  Me- 
chanical   Engineers)    448 

Direct    Current    Recommended   for   the  London  Inner 

Circle  Underground  Railway   26 

Direct-current    High-tension    Power    Transmission    in 

Europe.    Illustrated  273 

Direct-reading  Permeameter,  A.  By  F.  G.  Baily.  Il- 
lustrated. (British  Association  for  the  Advance- 
ment of  Science)   272 

District  of  Columbia.  Electrical  Regulations  for 93 

District  of  Columbia,   Telephone  Rates  in... 230,  424,  450 

D.  &  W.  Fuse  Indicator.    Illustrated  132 

D.  &.  W.  Telephone  Protector.    Illustrated  237 

Doane,   Samuel  E.    (What  Efficiency  Lamp  Should  be 

Used?)    369 

Dobie.   C.   E.    Pori:rait   226 

Dohertv,   Henrv  L.,  Portrait 341 

Dohertv,   Henrv  L.    (Rates) .389.   423 

Dohertv,    Henry    L.    (What    Efficiency    Lamp    Should 

Be  Used?)    309.  371 

Dohertv,  H.  L.,  Address  of,  as  President  of  the  Na- 
tional"   Electric    Light    Association.    (Convention  -at 

Cincinnati.  May  20.  1902) 360,  361,  371,  410 

Doughert V.    Hugh.    Portrait    226 

Dolbear.   Prof.,  on  Space  Telegraphy 325,  365 

Dommerque.  Franz  J.  (Telephone  Rates  from  an  En- 
gineer's Viewpoint)   2.34 

Dorn,  Dr.  Emil.  Looking  for  Telephone  Franchises...  130 

Dow,   Alex.    (Rates)    390 

Drake.   Francis  E.    (European  Electrical  Development 

iu   the  Year  1901) 14.    15 

Dresser.     Charles    A.      (Advantages    of    an     Isolated 

Plant)  345 

Drop,  Polarized  Telephone.  By  Henley  V.  Bastln.  Il- 
lustrated.   fCommnnication)   130 

Duluth  Automatic  Stoker.    Illustrated  352 

Duman.  Alfred  R-.  Portrait 337 

Dunn.  Gano  S..  Secures  an  Award  from  the  Franklin 

Institute  341 

Duncan  Meter  Patents.    Illustrated  320 

Diisseldorf.    Exposition    at 158,  -353 

Dvnamnnieter  Car  Records  on  the  Mott  Haven  Di- 
vision of  the  New  York  Central  Railroad.  By  Bion 
J.   Arnold.       lilrstrated.       (American    Institute     of 

Electrical    Engineers)    458.    459.  460 

Dynamos  Not  Included  in  French  Tleciprocity  Treaty  313 


Eckert,  General.  Colonel  Clowry  Succeeds  as  Presi- 
dent of  the  Western  Union.    Portraits 191 

Eclipse  Pulley   Covering.    Illustrated   294 

Ediisou    Accumulator,    Theory    of   the.    By   Dr.    E.    F. 

Roeber.    (American   Electrochemical   Society) 259 

Edison    Storage   Battery.    Illustrated 

4,    108,    259,    304,    401.    423 

Education    of     the     Electrical    Engineer.    (American 

Institute   of  Electrical    Engineers." 455,  450 

Edwards  Railroad  Electric  Headlight.    Illustrated    .    127 
Eighth-story  Power  Plant,  An.    Illustrated.. 75,  76,  77,    80 
Electric   and    Steam   Railway   Competition   In    Massa- 
chusetts      2S 

Electric  and  Steam  Tiactiou,  Mixed 35,  271,  313 

Electric  and  Steam  Trains  iu  a  Race .- 151 

Electric  Appliance  Company's  Portable  Test  Set.  Il- 
lustrated     237 

Electric  Arc,  Cutting  Up  Irou  Tanks  with  the.  Illus- 
trated    247 

Electric  Automobile,  New  French.    Illustrated 193 

Electric  Cabs,   Legal  Status  of  in  Washington.    (Edi- 

Electric  Club,  New  247 

torialj 178,  324 

Electric  Controller  and  Supply  Company's  New  Con- 
troller.   Illustrated    279 

Electric  Current,  Cost  of  Supplying,  An  Analysis  of 
the.  By  Isaac  B.  Smith.  (Iowa  Electrical  Associa- 
tion)   350,  351,  352 

Electric  Energy,  Measurement  of.  By  Elton  J.  King. 
Witli  discussion.  (Northwestern  Electrical  Associa- 
tion)     1G7,  108 

Electric  Fans,  Winter  Use  of 110 

Electric  Gold  Dredging  in  California.    Illustrated 343 

Electric   Headlight,   Edwards   Railroad.    Illustrated..  12i" 
Electric  Light  aud  Power  in  the  United  States  Capi- 
tol.    By   B.   C.    Washington,  Jr.     Illustrated. .  .77,  7S,    79 
Electric    Lights   and   Telephones    on    "Overland    Lim- 
ited."   Illustrated    190,  230 

Electric   Lighting.    (Notes).... 22,   38,   54,   72,  88,    104, 

119,  135,    153,    154,   170,   18G,    187,  202,   217,   218,  243, 
266,   2S2,   297,  310,    332,   .355,  380,   390,   414,  430,   452,  476 

Electric  Lighting,  Recent  Developments  of.    By   Max 

von  Recklinghausen.    (New  York  Electrical  Society)  28ii 
Electric    Lighting    Situation   iu   Cincinnati,   The.    By 
W.  S.  Monroe.     Illustrated   ..335,  330,  337,  338,  33y,  340 

Electric  Mail   Carrier,   No^el 70 

Electric  Motor  Control,  Woods.    Illustrated 49 

Electric  Power  in  Irrigation 147 

Electric  Shock,  Danger  from.    lEditorial)  290 

Electric  Shock,  Russian  Rules  for  Help  in  Case  of 44ii 

Electric  Signs,  Federal.    Illustrated  140,  14i' 

Electric    Siorage    Battery     Company,    New     Western 
Electric   Street  Ligntmg  in  iowa.    uy   W.   S.    Porter. 

(Iowa  Electrical  Associatmn)    275 

Atanager  lor.     Portrait  luS 

Electric  Substance,  The  232,  2-io,  2ii. 

Electric  Railroading,  Alleged  Dangers  oc.    (EUitoriai;.    tiZ 

Electric  Railways,   Acceleration  on Ivz 

Electric  Railways  in  Central  Indiana   liyj. 

Electric  Railways  in  onio   ly 

Electric  Railways,  Proposed,   in  Western  New   iork.    57 

Electric    Railways.      (Notes)    

'2z,   Hb,    54,   '(2,    bH,   lOi,    lUD,    1x9, 

120,  laO,    154,    170,    107,    2U2,    21ij,   243,    200,   252,    Z\ii, 
2ys,    310,   332,    3o5,   3ot»,   3S0,    aWU,   3Ui,    -tH,   -iM,   -i02,   470 

Electric-railway  E-xpenments  iu  uermauy,  Higu-speed 
i-i,  2^y,  M6,  394 

Elecu-ic-railway  Travel,  international  I5j. 

Electric-resistance  MEgnesia  Cruciuie-furnace  for  Lab- 
oratox-y  Use.  ay  txenry  M.  Howe,  lllusu-ated. 
(American  institute  of  xUining  Engineers) 28 

Electric  'lube  Lighting  System,  jloore,  improvements 
in.     Illustrated   435 

Electric  Vehicles  Favored  by  Chicago  Park  Comniis- 
sioueis  359 

Electrical  Advance  in  1901,  British.    Illustrated. 0,  7,      8 

"Electrical  Catechism."  By  George  D.  Shepardsun. 
(Hook  Tablej  350 

Electrical  Characteristics  of  Nerve  Impulses  3u,  2U8 

Electrical   Contractors'   Associatiou  ol   New   lork -Hi 

Electrical  Decorations  in  Chicago  in  Honor  ot  Prince 
Henry.    Illustrated  161 

Electrical  Designs  for  the   Coronation.    Illustrated..  343 

Electrical  Development,  European,  in  the  Year  1901. 
By   Francis   E.   Drake 14,     15 

Electrical  Development  in  Southern  California.  By 
Frank  C.  Perkins.    Illustrated    95 

Electrical  Energy  in  New  England,  Combinations  of. 
By  Alton  D.  Adams  50 

"Electrical  Engineering  Formulae."  By  W.  Geipel 
and  M.   Hamilton    Kiigour.    (Book   Table)    449 

Electrical  Equipment  or  a  Butterine  Factory.  Illus- 
trated   X39,   14U,   141 

Electrical  Exhibits,  Classification  of,  for  the  St.  Louis 
Exposition   §1 

Electrical  Features  of  the  Year  1901.    (Editorial) 12 

Electrical  Men  as  "Captains  of  Industry"  at  Prince 
Henry  Luncheon  in  New  York  100 

Electrical   Manufactures   in   Various  States.      (Census 

Reports)  79,  94, 

117,   132,   160,   180,   206,  210,  233,   249,  311,    329,    347.  367 

Electrical  Manufactures,  Statistics  of,  in  the  United 
States,  for  the  Year  1901 13 

Electrical  Mine  Operation  In  Germany.  By  Frank  C. 
Perkins.    Illustrated    60,    01 

Electrical  Phenomena  and  Incandescent  Clouds 181 

Electrical  Phenomena  Produced  at  Low  Temperature 
by  Li'juid  Air 347 

Electrical  Progress  in  the  United  States  in  1901.  By 
William  S.  Aldrich  4,  5,      6 

Electrical  Securities.    (Notes)   

22,    155,    187,   267,    298,  332,   356,  431,  452 

Electrical  Service,   Storms  and   Floods  Affect 158 

Electrical  Statistics  in  Graphical  Form.  By  Sidney 
Graves  Koon.    Illustrated  323 

Electrical  Tide-indicator.  By  L.  Y.  Schermerhorn. 
Illustrated.    (Engineers'  Club  of  Philadelphia)..  142,  143 

Electricity  and  Plant  Life.  By  Von  Georg  Heber.  Il- 
lustrated        59 

Electricity  at  Manila  and  Curious  Philippine  Con- 
trivances.   By  R.  G.  Mayse.    Illustrated  2S6 

Electricity   Building  for  the    St.    Louis   Exposition.    Il- 
lustrated   193,  321 

Electricity  for  Subm-ban  Ser\'ice,  New  York  Central 
Adopts  58,  147 

Electricity  Getting  to  Be  Too  Big  for  an  Exposition 
Department.    ( Editorial)    406 

Electricity  in  Artillerj'  Target  Practice 125 

Electricity  in  Bulk  160 

Electricity  iu  Russia.    By  Prof.   M.  A.  Chatelain 108 

Electricity  in  the  Navy.  By  Lieut.  Harry  George. 
U.  S.  N.  (American  Institute  of  Electrical  En- 
gineers)    401.  402 

Electricity  in  the  Signal  Corps.  By  Lieut. -Col.  Sam- 
uel Reber.  Illustrated.  (American  Institute  of  Elec- 
trical   Engineers)    436.    437,    456,  457 

Electricity,  Thawing  Explosives  by.    Illustrated 192 

Electrochemical  Arts  in  Switzerland   329 

Electrochemistry  Discussed  by  the  Institute 1S4,  198 

Electrolysis  Case,    Dayton    260,  321 

Electrolysis  of  Water  Pipes  Apprehended  in  Chicago.  307 

Electrolytic  Extraction  of  Copper  from  Sulphuric 
Ores   275 

Electrolj'tic  Reduction  of  Lead.  By  Pedro  G.  Salom. 
(American    Electrochemical    Societv)    272,  273 

Electrolytic  Rectifier,  The.  By  Prof.  C.  P.  Burgess 
and  Carl  Hambuechen.  (American  Electrochemical 
Society)  2T3 
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Electrolytic  Resistances,  Determiniug.  with  Direct- 
L'urreut  Instruments  (Liquid  Poteutlumeter).  By 
CarJ  Heriug.  Illustrated.  (Aiutrlciiu  Institute  of 
Elwtrkul    Kuglneeisj    411 

Kleclri-iiieiaUurgy    (American    Electrochemical    Sucl- 

Kieitroii    Idea,    The    Development     of     tlie.    liy     W. 

Knufmitun -i^.    'M 

Elwtri»-iineumallc    Hallway    System.     Arm>ld 4tt4,  4tJr> 

Kleinentarj- Questions.    By  W.  M.  Bailey.    (Comniunt- 

(■:ition)    '-i'-^i 

Elevated  Railroad  In  New  York,  Manhattan,  Elec- 
trical Equipment  of  the.    Illustrated 

5.  42.  43.  44.  14(i.  179.   ISO 

Elevated  Railroads,  Noise  and  Vibration  of.  {Edito- 
rial)   1(12 

Eleviitedrallway     Employes,    A     School    and    Club 

Roi.in   for.    Illustrated   319,  32') 

Elevated   Railway  Operation.  Central-station  Curront 

Use<l  for.     Illustrated  341,  342 

Elevators.    Electric.    (Editorial)    3W 

Elevators  In  London,  Large  Electric  Passenger.  Il- 
lustrated   92,    93 

Elevators  Operated  by  Electricity,  Power  Consump- 
tion of.  By  George  F.  Sever.  Illustrated.  With 
discussion.  (American  Institute  of  Electrical  En- 
gineers)    30S.  303 

Elllcott  Edward  B.  {Electric  Surface  Street  Rail- 
ways   In   Chicago)    141.  142 

Elllcott,  Edward  B.     (Telephone  Service  In  American 

Cities)   82,  83,  S4,    99 

Emerick.  John  H..  Death  of  367 

Engine   Builders'  Association  of  the  United  States. 

(Meeting   at   Pittsburg)    407 

.Engine  Patent.  Ide  Self-oIllng,  Upheld Z42.  .343 

Engineers'  Society  of  Western  Pennsylvania.  (Meet- 
ings and  papers) 179,  180 

Engineering  Experiments  for  the  Navy 60 

Engineering   Society  of  the  University  of  Michigan. 

(Paper)   248 

England.  Electric  Traction  In   377 

Englanil,  Municipal  Ownership  Opposed  In  325 

England,    Street-railway   Regulations  In 184 

England,    Underground    Telegraph    Construction    In..  29t 

English  Gronnd-detector  Set.    Illustrated  94 

English,  James.  (Are  FYee  Lamp  Renewals  Desir- 
able?)     369.  370 

Ericsson  Intercommunicating  Telephones.    Illustrated  293 

Ericsson    Street-railway    Telephone.    Illustrated 262 

Erie  Telephone  Company,   Reorganization  of  the 

' 20.  33,  67.  S2,  100,  132 

Eureka  Telephone  Apparatus,   New.    Illustrated 

:  68,  236,  293 

Europe,  Long  Telephone  Lines  In 100 

European    Electrical    Development    In    the   Tear  1901. 

By  Francis  E.  Drake 14,    15 

European   Electrical    Practice,   Notes   on.    By   H.    A. 
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Kelvin,   Lord,  in  tlie  United  States.    Portrait 

260,  2S5,  2S6,  304,  320, 

Kelvin,  Lord,  Kecommends  Unique  Power  Scheme 
for  Genesee  River  

Kenan,  Norman  G.    Portrait   

Kenosha,  Wis.,   Street-railway   Franchise  iu 

Kentucky,  Electrical  Manutactm-es  of.  (Census  Re- 
port)    

Kentucky  Telephone  Association.    Portraits  

Kerosene  Engines,  Isolated  Electric  Plants  Using. 
Hlustrated   IS,  10, 

Keystone  Company  A'ictorious  in  Seely  injunction 
Suit    

Keystone  Telephone  System  in  Philadelphia.  Illns- 
tiated  221,  222,  223,  232, 

Kienle,   G.   A.    Portrait   

Kilgour  and  Geipei's  "Electrical  Engineering  For- 
mulae."   (Book    Table)    

King,   Elton  J.    (Measurement  of   Electric   Energy).. 

Klondike,  Line  Construction  in  the  

Knickerbocker  Telephone  and  Telegraph  Company, 
Affairs  of  the  

Knoefel,    Charles   D.    Portrait   

Koon,  Sidney  Graves.  (Electrical  Statistics  in  Graph- 
ical Form."   Illustrated)    

Korst,  P.   H.    (Hot-water  Versus  Steam  Heating).... 

Kronprinz  Wilhelm,  Electric  Installation  on  the 
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Liverpool,    Remarkable    Case   of    Injustice    in.    (Ed- 

itoruU)    210 

Load  Lulls,  Pupiu,  in  Use  Between  Chicago  and  New 

Loeb's  Investigations,    Prof.   Jacques 30,  20S 

LohmiUer,    William,  Death  of  Iti3 

London,  Electric  Lighting  lu.    Illustrated   (i,       7 

Loudon,    Electric   Itailways   in.    Illustrated 

7,   25,    20,   00,    12S,   291,  43S 

London,  International  Uailway  Exposition  in 32U 

Loudon,  Large  Electric  l^asseuger  Elevators  iu.  Il- 
lustrated   92,     93 

London,  Telephone  Competition  in  lul 

Loudon's  First  Electric  Tramway  System.  Illus- 
trated    25,     20 

Long-distance   Gas   'l^-ausmission   for  Electrical    Pur- 

l4ong-aistanco    Teleplioue     Circuits,     Objections     to 

Burying   -l-lo 

Long-ilJstunce  Transmission  Lines,  Protection  of.  By 
Dr.  F.  A.  C.  Perrino,  Charles  H.  Baker,  L.  Diuis, 
P.  N.  Nunn,  Henry  J.  Gille  and  Paul  M.  Linculn. 
>Vitli  discussion.    (National   Electiic    Light   Assuei- 

ation)     4-i(j,  447 

Lord,    Irving  P.,    President   Northwestern    Electrical 

Association.    Porti-ait    57 

Los    Angeles,    Edison    Electric    Company    of,    Power 

Plant  of.    Illustrated    95 

Los  Augeles,    Telephone   Work    in 293,  392 

Louisiana,  Electrical  Manufactures  in.  (Census  Re- 
port)         79 

Louisiana,   Long  Electric  Railway  in  biS 

Lowell  Light  Automobile  Runabout.    Illustrated 294 

Lumpkiu,    Dr.    I.    A.    Portrait    225 

Lundell  Fans,  New  Types  of.    Illustrated 198 
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La  Grande,  Ore.,  Steam  and  Waterpower  Plant.    By 

H.   C.   Sioddai-d.    Illustrated   322 

Lake    Blun-Liuertyville    (ill.)    Electric    Kailway 236 

L^Re  Michigan,   Lommunicatiou  on   2i^y 

Laiie   Street    Elevated    UailruaU.     illustrated.. 01,    3-il,  3i2 
Lake  Street  Klevaied  Kaiiioad  Supplied  with  Current 

t>y    Chicago    Edison    Company,    illustrated 341,  342 

La-uibert    ttcnmiut    lelepUunes.     Illustrated 27  ( 

Liump  Elheieucy  and  i-amp  KenewaJs.  By  H.  L. 
Donerty,  S.  E.  Doane,  L.  Ije.  Van  Ness,  F.  \V.  Will- 
cox,  C.  D.  Marsh,  James  English,  F.  E,  Smith, 
F.    \V.    Little  and  W.  J.   Greene.     With  discussion. 

(National   Electric   Light   Association) 30y,    6i\j,  371 

Lamp.  Hand,  New  Arc,  for  Medical  Use.    Illustrated  192 
Lamps,  Electric,  Comparison  of  Nernst  and  Other —  113 
Lamps,    Hewitt's  Electric  Gas.    Illustrated — 30,   31,     bfi 
Lamps,    22U-yoit,   Penormance  of  Present.    By   Fred 
W.  C.  Bailey.    With  discussion.    (National  Electric 

Light   Association;    42o,  426 

Lamp,  The  Osmium  -^"9 

Lamp,    Tri-light    Incandescent.    Illustrated 2oy 

Lancaster  county  Railway  Company  Gives  a  Dinner 

to  Its   Employes    :•     29 

Lansing,    St.    Johns   and    St.    Louis    (Mich.)    Electric 

Kailway.      Illustrated    - m 

Lardner,  H.  A.  (Notes  on  European  Electrical  Prac- 
tice)      1^* 

Launch   Motor,    Holtzer-Cabot.    Illustrated   133 

Layman,    W.    A.    (High-power -fact or   System   of   Arc 

Lighting.    Illustrated)     ''S 

Leau,  Electrolytic  Reduction  of.    By  Pedro  G.  Salom. 

i^American    Electrochemical    Society)    272,  2i3 

Legal  Notes  ■  ■  ■  •  •  1^ 

Leonard,   H.    Ward,    AJternating- direct-current   Rail- 

way  System.     Illustrated  241 

Lewis,    B.    R.     Portrait    227 

Libertj-ville-Lake  Bluff   (111.)  Electric  Railway 23a 

Library  of  Congress,  Electrical  and  Mechanical  Fea- 

tures    of  the    32o 

Library,    Postal    Telegraph    Employes 207 

Light  and  Power  at  tne  Colorado  and  Southern  RaiJ-    __ 

way  Shops.     Illustrated   15''^.  lop 

Lighting  of  German  Trains  -^9 

Lighting  Plant  in  Bush  Temple  of  Music.    Illustrated 

..................     ................-.-..■.....••-■■ .3fcio,   oo4 

Lighting"  Sign  and  Decorative,  Possibilities  of.  By 
E.    J.    McAllister.      Illustrated.    (National    Electric 

Light   Association)    303,  364 

Lighting  Situation  in    San  Francisco    11,  1« 

Lighting  System,  Moore  Electric  Tube,  Improvements 

in.     Illustrated   -ISd 

Lightning    Arrester,     Chapman.    Illustrated    471 

Lightning  Arrester,   Harvard  Carbon.    Illustrated —     18 

Lightning-arrester  Patent,   White,  Upheld   145,  140 

Lightning,    Birds   in    Flight    Struck    by 2&4 

Lightning,  Loss  of  Life  in  the  United  States  by.    By 

Alfred  J.  Henry  263,  264 

Light  Rays,  Velocity  of,  Boyden  Premium  for  De- 
termining     isi 

Light,  Standard  of.  Present  Status  of  the  Question 
of  a.    By  Clayton  H.  Sharp.    (American  Institute  of 

Electrical   Engineers)    ^57 

Lights,    Three  in   One.    Illustrated    2o9 

Lincoln,  Paul  M.,  Awarded  a  Medal  by  the  Franklin 

Institute   •■ **^ 

Lincoln,  Paul  M.    (Protection  of  Long-distance  Trans- 

mission  Lines)  *1X 

Lindsley,   G.  L.    Portrait   1^ 

Line  Construction  in  the  Klondike  v. l-*i 

Linemen  Killed.  Three  Telephone  348 

Lines.  High- potential.  Boxed-in  Insulators  on 291 

Liquid  Air,   Electrical   Phenomena  Produced  at  Low 

Temperature   by    ■•  34* 

Liquid  Potentiometer.    By   Carl   Herin^.    Illustrated. 

(American  Institute  of  Electrical  Engineers)   411 

Little,  F.  W.    (Are  Free  Lamp  Renewals  Desirable?)  370 
UTerpool-Manchester  Monorail   Project    7 
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Machinery  Building  for  St.  Louis  Exposition 247 

Madrid,   Electrical  Development  iu   209 

Magnesia  Crucible-furnace  for  Laboratory  Use,  Elec- 
tric-resistance.   By    Henry    M.    Howe.    Illustrated. 

(American   Institute  of   Mining   Engineers) 

Magnetic   Brakes   in   Amsterdam,  N.    1' 

Magnetic   Detlection    of   Steel    Plumb    Lines   in    Deep 
Mines.    By  William  Hallock.  (New  York  Electrical 

Society)     447,  *4S 

Mail    Carrier,    Novel    Electric    70 

Maine,   Electrical  Manufactures  of.    (Census  Report)     U4 

Manchester- Liver  pool    Monorail    Project    7 

Manhattan    Elevated    Railroad   in    New    York,    Elec- 
trical   Equipment    of    the.    Illustrated 

:.... 5,    42,    43,    44,     140,    iii-.    T^O 

Manila  and  Hollo,  Electric  Railways  in  236 

Manila,    Electricity  at,   and   Curious   Philippine  Con- 
trivances.   By   li.    G.    Mayse.    Illustrated 2S6 

Mai-coni   and   His  Work,    illustrated   

10,  35,  46,   47,    60,  70, 

S6,    102,    lis,    125,    151,    159,    162,    181,    193,    210,    214,  200 
Marconi    Company,    Prof.    Pupin    Sells    Tuning    Ap- 
paratus to    ■■  329 

Marconi   Dinner  in   New  York   46,     47 

"Marconigram,"   Appearance  of  the  Dreadful   W'ord. 

(Editorial)    210 

Marconi  Message  Transmitted  1,300  Miles 159,  162 

Marconi,   William.     Portrait    159 

Marconi  Wireless  Telegraph  Company  of  America... 

193,  260,  309,  347,  387 

Maret,   James.     PorU-ait  225 

Mariner's  Compass,  Effect  of  Ore  Deposits  on !i22 

Marshall  Field  &  Co.  Give  Chicago  Edison  Company 

a  Large  Contract  ■ 303 

Marsh,   Converse  D.    (What  Efficiency  Lamp  Should 

be  UsedV)   369,  371 

Marsh,  J.  W.,  on  Electric  Cables  ISO 

Maryland,  Electrical  Manufactures  in.  (Census  Re- 
port)      117 

Mason,  Frank  H.    (High  Railway  Speed  in  Germany: 

Electricity   or    Steam'.')    393,  394 

Massachusetts,  Electric  Lighting  in  295 

Massachusetts,    Electrical   Manufactures  in.    (Census 

Report)  -  329 

Massachusetts,  Electric-railway  Statistics  of   129 

Massachusetts,  Steam  and  Electric-railway  Competi- 
tion  in   28,  129 

Massena  Power  Plant  to  be   Sold  36o 

Mathews,  Prof.  Albert  P.,  on  the  Electi-ical  Charac- 
teristics of  Nerve  Impulses  208 

Matthews,    Prof.    C.    P.    (Photometric    Value    of   Arc 

Lamps.     Illustrated)   362 

Maunsell,   C.   R.     (Hot-water  Versus  Steam   Heating)  386 

Mayor   Harrison's   Annual   Message.    (Editorial) 2o2 

Mayse,    R.    G.    (EI.ectricity    at    Manila    and    Curious 

Philippine    Contrivances.    Illustrated)    286 

McAllister,  E.  J.  (Possibilities  of  Sign  and  Decora- 
tive Lighting.     Illustrated)   303,  364 

McDonough,  The  Late  James  W.,  as  a  Telephone  In- 

ventor.    Illustrated  230,  231 

McFatridge,   C.  M.    Portrait 226 

McGee,   D.   F.    (Hot-water  Versus   Steam  Heating).. 

38d,  386 

McPhersoni'R.'  B.'    Portrait  226,  227 

Measurement  of  Electric  Energy.  By  Elton  J.  King. 
With     discussion.    (Northwestern    Electrical    A,ssp- 

ciation)    36^-  }^ 

Medical  Use,  New  Arc  Hand-lamp  for.    Illustrated..  192 
Memphis  Telephone  Company's  Exchange  System.    Il- 
lustrated    •  -  --ISS,  4o4 

Mercadier   System   of   Multiples  Telegraphy.    By    A. 

de  Courcy.    Illustrated  ■  -d 

Mercury  Gas  Lamps  (Electric),  Hewitt's.    Illustrated 

____^ .30,   31,     5S 

MetaHization  of  Textiles   275 

Meter  Frauds,  Claypoole's  Devices  to  Prevent.    Illus- 

trated  126 

Metering  Incandescent  Street  Lamps  --  247 

Meter  Patents,   Duncan.     Illustrated  32(' 

Meter  Testing  in  Russia,  Government  224 

Metric   System,    Chicago   Electrical    Association    In- 

dorses ,........--.....-..-..    ......... -....- ..-iu 

Metric  System,  Consideration  of  the  133 

Metric   System,  The.    By  W.  B.   Hale.    (Communica-      _ 

tion)    -'^ 

Metric  System,  The.    (Editorial) 30,  96.  178,  306,  366 

Metric  System,  Western  Society  of  Engineers  Dis- 
cusses   the     j°l 

MetropoMtan  Cable  Clip.    Illustrated  4(.i 

Metropolitan   Street  Railway   Company,  Steam  Plant 

of  the.      Illustrated    313,  314 

Metropolitan  West  Side  Elevated  Railway  Company, 

Annual  Report  of  the 260 

Mexico,   City  of.  American   Electric  Cables  for 180 

Mexico.    (Correspondence)   36,  71,  72,  201,  202 

Mexico,  Electric  Railways  in  3(i7 

Mexico,   Waterpower  Development   in    39;) 

Michigan,  Consolidation  in  2dS 

Michigan,   "Electrical"  Fu-es  in   ■•■■■■ •■■■  **^^ 

Michigan,    Electrical    Manufactures    of.    (Census   Re- 

port)   233 

Michigan,    Electric  Railways  of  12-i 

Michigan  Independent  Telephone  Association.  Por- 
traits     :  ■  ■ : -226,  227 

Michican  Independent  Telephone  Association.  (Con- 
vention at  Detroit.  March  12  and  13,  1902) 190 

Mifhigan.  Lake,  Rapid  Railway,  Grand  Rapids,  Hol- 
land and.  By  George  A.  Damon  and  William  D. 
Rav.        Illustrated.       (Chicago    Electrical     Associa 

tion)  I"'*.  I'^a- 

Michigan,    Lansing,    St.    Johns    and    St.    Louis    Elec 

trie    Railway    of.    Illustrated    - 

Mietz  &  Weiss  Kerosene  Engines  in  Isolated  Plants, 

Illustrated   IS,    19,  353 


Milan   Third-rail   Electric  Railway   291 

Military  Cable  System  of   the   Philippines,   The.     By" 
Capt.    EUgar    Kussel.      Illustrated.      (American    In- 
stitute of  Electrical   Engineers) 4U3,  4ii4 

Miller,  T.   D.    (The  Flat-rate  Nuisance) 340 

Miller   Train-signuting    System.    Illustrated    110 

Milwaukee-Chicago  Electric  Railway,  Last  Link  in..  426 
Milwaukee  Railway  and  Light  Plant,  Extensions  to  465 
Mine    Operation    in    Germany,    Electrical.    By   Frank 

C.  Perkins.    Illustrated   00,     61 

Mine  Signal   System,  New   Electric   4:ii 

Mines,  Deep,  Steel  Plumb  Lines  in.  Magnetic  De- 
flection of.  By  William  Hallock.  (New  I'ork  Elec- 
trical   Society)    447,  448 

Mining    Plant,    Nevada,    EJectrically    Operated 2SG 

Minneapolis    and    St.    Paul,    Independent    Telephone 

System   in.    Illustrated    107,    108,   109,  212 

Minnesota,  Electrical  Manufactures  of ISO 

Minnesota    Indepeudent  Telephone  Association,    For-- 

maiiou  of  the  437 

Minnesota,   Nernst   Lamp   in    47 

Minnesota,   Telephone  Earnings  in    -11 

Miscellaneous  Notes 22,  23,   39,   55,  73, 

89,    1U5,    120,    121,    136,    155,    171,    1S7,    2U3,    219,    244, 
283,    298,    316,    333,     356,     357,    3S1,     307,     415,    431,  453 

Mississippi,  Long  Telephone  Span  Across  the 197 

Mississippi  River,  Power  Development  on  the 180 

Missouri,  Independent  Consolidation  in  311 

Missouri,  Electrical  Manufactures  in.  (Census  Re- 
port)      249 

Missouri    Independent    Telephone    Association 227 

Missouri    Pacihc    Railroad    Shops    at    Baring   Cross, 

Ark.     Illustrated  417,  418,  419 

Missouri,   Railway  Extensions  in  383 

Missouri  River  Power  Company's  50,000-volt  Trans- 
mission.    Illustrated   399,   4(K),  401 

Mitchell's   Mine   Signal    System    421 

Mixed   Systems    of   Traction,    Electricity    and    Steam 

in.      (Editorial)    422 

Mjelde,    J.   N.    (Use  of  110-volt   Cut-out  with  Higher 

Voltages.      Illustrated)    208 

Modernizing  Central  Stations,  Application  of  Four- 
wire   Three-phase    Systems  in.    By   P.  Junkersfeld. 

Illustrated.    (Chicago  Electrical  Association) 

250,  251.  253 

Modernizing  or  Reconstructing  Central  Stations.  By 
O.  M.  Rau.  With  discussion.  (Northwestern  Elec- 
trical Association)    116,  117 

Monmouth,    111,.    Central-station   Rules   in 340 

Monorail    Project,     Liverpool-Manchester 7 

Monroe,  W.   S.    (The  Electric  Lighting  Situation  in 

Cincinnati.    Illustrated) .335,  330,  337,   338,  339,  340 

Moonlight  Schedule,   The  Law   of  the 4G5 

Moore  Electric  Tube  Lighting  System,  Improvements 

in.     Ilustrated  435 

Moore,    W.    E.    (Does    It    Pay    to    Creosote    Wooden 

Poles  for  Electric   Line  Work'o 384 

Morgan's,  J.  P.,  Electric-railway  Schemes  for  Lon- 
don.   Illustrated    2yi,  43S 

Morrison,  W.  Murray.    (Aluminum)   151 

"Morse"    51 

Moscow,  Electrical  Convention  iu  321 

Motor,   Asynchronous   Induction,   with   Power  Factor 

of  Unity.    By  Alexander  Heyland.    Illustrated 

163,  176,  177 

Motor  Boat   Exhibition   in   Germany,    International.. 

199,  343 

Motor   Cdnti-ol,    Woods    Electric.    Illustrated 49 

Motor-driven   Plate-bending    Rolls.    Illustrated 289 

Motor  Driving  for  Astronomical  Cameras.    Illustrated  322 

Motor    Launch,    Holtzer-Cabot.    Illustrated 133 

Motors,  Alternating-current,  for  Heavy  RaiU-oadiug. .  291 
Motors,   Polyphase,   for  Traction    Pm'poses,    A  Novel 
Combination  of.    By  Ernst  Danielson.     Illustrated. 
(American    Institute   of    Electrical    Engineers).. 364,  .365 

Motor,   Stow  Multi-speed.    Illustrated   278 

Motor,   Submerged  Electric.    Illustrated 18 

Mouitrop,  I.  E.  (Recent  Construction  at  the  Boston 
Edison   Atlantic  Avenue  Station.     Illustrated).. 404,  405 

Moving  Trains,    Telephoning  from.    Illustrated 439 

Moxley's    Butterine    Factory,    Electrical    Equipment 

of.     Illustrated  139,  140,  141 

Multiple-unit  System,  Sprague  260 

Multiplex   Telegraphy.   Jlercadier   System  of.    By  A. 

de    Courcy.    Illustrated    271 

Municipal  Electric  Power  Plant,  St.  Louis.  Illus- 
trated      387 

Municipally   Controlled   Conduits.    (Editorial)    112 

Municipal  Ownership  Opposed  in  England  32o 

Municipal    Ownership    Presented    to    the    Voters    of 

Chicago.    (Editorial)    194,  232 

Municipal    Ownership,   Statistics  of.    (Editorial) 2911 

Municipal  Revenue  from  Telephone  Companies  424 

Municipal  Street-lighting  Plants  Examined,  Chicago. 

370,  388 

Muskegon   and   Grand  Rapids   Electrical   Companies 

Consolidate 258 

Muskegon  and  Grand  Rapids  Electric  Railway 102 
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Nally,   E.   J.     (Telegraphy  as  a  Vocation) 278,  279 

Naples  and  Rome  May  Be  Connected  by  an  Electric 

Railw^ay 39i 

Nascent    State,    The.    By    C.    J.    Keed.        (American 

Electrochemical    Society) 259 

National    Association   of     Manufacturers,     President 

Search's    Address    Before    the.      (Editorial) 274 

National  Bureau  of  Standards  of  Washington,  D.   C. 

Illustrated  92,  96,  420 

National    Electrical    Contractors'    Association    of   the 

United  States 447 

National    Electric    Light    Association.       (Convention 

at  Cincinnati,   May  20-22,   1902).     Illustrated 

195,    271,   307,   340,    341,    344, 

359,  360,  361,  362,  363,  364,  369,  370,  371,  372,  373, 
374,  375,  376,  377,  384,  385,  386,  388,  389,  390,  394, 
402,  406,   409,  410,    412,  420,   423,    425,  426,   427,   446,  447 

National  Physical  Laboratory  of  England b,  li. 

Navy,  Electricity  in  the.  By  Lieut.  Hai-ry  George, 
U.  S.  N.  (American  Institute  of  Electrical  Engi- 
neers)   4ul,  402 

Navy,  Engineering  Experiments  for  the 60 

Navy  Standard  Voltage,  Change  of,  from  SO  to  125. 
By  Lieut.  W.  V.  N.  Powelson,  U.  S.  N.    (American 

Institute  of   Electrical  Engineers) 403 

Navy,    Wireless    Telegraphy   in  the 11,  180 

Nebraska   Independent  Telephone   Association.     (An- 
nual Meeting  at  Lincoln,   Feb.   17  and  IS.   1902)....  149 
Nebraska,  Electrical  Manufactures  in.     (Census  Re- 
port)   117 

Nebraska,    Telephone   Consolidation   in 182 

Neiler,   Samuel  G.     (Electric  Elevators) 309 

Nernst  and  Other  Electric  Lamps,  Comparison  of...  113 
Nernst   Electric  Light  Company  of  England,   Annual 

Meeting     of    the 28 

Nernst   Lamps,    Commercial    Types  of.      Illustrated..  426 
Nernst    Lamp    Discussion    at    National    Electric-li_^ht 

Convention    372,  373 

Nernst  Lamp  Discussion  at  Northwestern  Electrical 

Convention    63 

Nernst  Lamp  in  Chicago,  Demonstration  of  the.  Il- 
lustrated     -il,     42 

Nernst   Lamp   in  Minnesota 47 

Nernst  Lamp  in   the  United   States.     Illustrated — 

4,  5,  41,  42,  47,  63.  143.  241,  372,  3i3.  -I2' 

Nernst   Lamp   Patents.    New.    Illustrated 241 

Nernst    Lamps  in    Florida 133 

Nerve  Impulses.   Electrical  Characteristics  of 30,  2i»S 

Newspaper  Slander,    A 327 

New  Britain  Telephone-competition  Case.  (Ed- 
itorial)     144 


WESTERN   ELECTRICIAN 


>.\.-\v    Eugland.    Combinations    of    Electrical    Energy 

ill.      liy    Alton    D.    Aduius 50 

.NfW     J:UigIund    \e\vs.     tOorrespoudeuCL-) 

21,  su,  70,  71,  HG,  lu::, 

net,   I'M,   152,    im,  185,  200,    201.   215,   2IG,    2Uo,  280, 
2y5,  21K>,    314,   ai5,   330.  354,   378,  3a4,   3US,   42ii,   450.  475 
>»w    Haven,    I'a.,    Power    House    o^    the    ritlsUurg. 

.^I(■Kee^|l0^t  and  Couuen:>villG  Electric:  Kuihvay  at.  241 
New    Jersey,    Electrical    Manufactnies    of.      iCensifa 

Iteport; 311 

.New  urleaus  and  Soulbwesleru  Eleetrie  Hallway....  -138 
.New  Orleans,  New  Ligbiing  ^lud  I'uwer  System  lur..  207 
.New  Yorli  and  Chicago,  Pupin  Load  Colls  in  Use  lie- 

tween 327 

New    York   and    Chicajjo,    Telephone   Moving    in 348 

New   York   Central   Auopls   Electricity   I'or  Suburban 

Service    58,  147 

New  York  Ceniral  'IVains  in  New  York  City,  Itela- 
tive  Coats  of  Upcraiiug,  by  Steam  and  Electricity. 
liy  BioQ  J.  Arnold.  Illustrated.  (American  in- 
stitute of  Electrical    Engineersi 458,  450,  400 

New    I'ork    Central    Tunnel    Accident 4tJ,    58.     77- 

New    York  City.   Telephuue   Llueineu  Strike  in 104 

New    York    City,     Telephone    Development    in.      By 

John  J.    Carty.      (New    York   Electrical   Society) 165 

New  York  Electric  I'ower  Stations.     (Tablej 146 

New      Vork      Electrical      Society.      iMeetings       and 

Papers)    57,    120,   105,   lOU,    280,  441,  447,  448 

New    i'ork.    AlanhattiUi    Elevated    Railroad   in,    EJec- 

trical    E»iuipment   of   the..  Illustrated „ 

.......5,    42,    43,    44.    140.    ITU.    180 

New  York.  New  Haven  and  Hartford  Kailroad  Shops 
at  ReadvIHe,   Mass.,    to   Be  Electrically  Equipped..  159 

New    York    Notes.    tCorrespondence)    21,   30,    52, 

70,    86,    102,    118,    134,    152,    169,    185,    200,    215,    242, 
265,  280,   2115,  314,  330,    354,  378,    304,  412,   428,   450,  475 
New   York-Philadelphia  Electric   Railway  Connection  329 
New  York,  State  of.   Electrical  Commission  in  the...  311 
New    York   State,   Electrical   Manufactures   of.      (Cen- 

New    York    State,   Street   Railways    in 94 

New    York    Telephone    Association    Proposed 473 

New  York,  Telephone  Changes  in 149 

New  York.  Training  of  Telephone  Operators  in 150 

sus    Report) 347 

Nevada  Mining  Plant.   Electrically  Operated 286 

Niagara    Falls,     Electrical    Fatality    at 166 

Niagara    Falls   Elect rie-liglit    Wire    at.    Sleet    on.     II- 

;>.'iagara  Falls.   Fixation  of  Nitrogen  at 391 

Niagara  Falls  Power  Company,  New  Generating 
Plants  of  the.  By  H.  W.  Buck.  Illusti-ated.  (Amer- 
ican  Institute   of  Electrical   Engineei-s) 4t;i,    ifig 

Niagara   Falls  Power  Company's  Ximnel  Inspected...  4u7 

Niagara    Falls,    Prince   Henry   at 177 

Niagara  Plants  Damaged  by  Fire 37U 

_^iagara   Power  Development    

6.    15,    81.    llS^-l*m,-421^-4in.  4C2 

v-^Niagara-Toronto    60,000-voit    'JL*ransmissiou .77~^21r 

iustrated   160 

Nicaragua,    Electric-light    Plants    iu 163 

Nitrogen,    Fixation    of,    at   Niagara    Falls 391 

Nobel  Prizes 207 

Northwestern  Cedarmen's  Association.  (Annual 
Jleeting    at    Menominee,    Mich.,    January   7.    1902). 

Illustrated    44,   45,     50 

Northwestern  Cedarmen's  Association.  With  por- 
traits        15 

Northwestern  Electrical  Association.  (Annual  Con- 
vention  at    Milwaukee,    January   15  and    16,    1002). 

Illustrated    46, 

47.    57,    62,    G3.   64.    G5.   66,   79.   85,   86,    116,    117,    167,  168 
Northwestern  Electrical  Association.    (Couventiun  at 

Waupaca,   Wis.,  June  25-27,   1902).    Illustrated 

434,  472 

Northwestern  Elevated  Railroad  Company  of  Chi- 
cago,  A   School  and   Club   Room  for  Employes   of 

the.     Illustrated 319.  320 

Northwestern  Elevated  Railroad  Company  of  Chi- 
cago, Annual  Statement  of  the 118 

Northwestern     Notations.       (Correspondence) 

37,    53,   71.   87,    103,   104, 

118,   135,   153.  170.  186,  202,   216,  217,   243.  265,  281, 
296,   207,  315,   331,  354,   335,  379,   395,  413,  429,  451,  476 
Northwestern  Railroad,  Chicago  and,  "Overland  Lim- 
Northwest,  Telephone  News  from  the.    (Correspond- 
ence)     20,    32,   33,   48,    6S, 

84,   100,    114,    131,    150.   164,   182,   107,   212,   213,  239, 
201,  277.    292,  311.    327,   34S,  368,   392,   408,   424,  444,  472 

Norton    Cable   Hanger.      Illustrated 349 

Norton  Telephone  Construction  Specialties.  Illus- 
trated   393 

Novel   Methods  of  Utilizing  Power.     Illustrated.. 207.  242 
ited"    of.    Electric    Lights   and    Telephones    on.     Il- 
lustrated  196^  230 

Nunn,  P.  N.  (Protection  of  Long-distance  Transmis- 
sion   Lines)     447 


O'Connell's     Plan     for     Telephoning     from     Moving 

Trains.      Illustrated    430 

O'Connell's    Semi-wireless    Telegraph    or    Telephone 

System.      Illustrated 348 

Ohio,  Electric  Railways  in 19 

Ohio,    Electrical    Manufactures     of.      (Census     Re- 
port)   311 

Ohio,    News   from.      (Correspondence) 

36.    37,  52.  71,   87,    10.3,   118,    135.   152,    153, 

169,    185,    186,  201,   216,  242.   243,  265,    266,   281,   29(i, 
315,  331,   354,  379,   395,    412,  413,    429,   450.    451,  475,  476 

Ohio  Supreme  Court  on  the  Placing  of  Poles 321 

Ohio  (Southwestern)  Independent  Telephone  Associa- 
tion      164 

Ohio  Telephone  Notes.     (Correspondence) 

20,   33,  48,    84,    100,   114,    131,    150,    104, 

182.   197,   212,   261,    292,   311,   348,   .349.    368,   ,392,   408.  472 
Ohmmeter,  Sage  Improved  Direct-reading.  Illustrated 

69,  425 

Oil    as   Fuel,    Beaumont 321 

on    as   Fuel.      (Bdllorlal) 306 

Oil   Cup,    Badger    (Beslv   &  Co.).    Illustrated 83 

Oil.     Fuel.     By     W.     W.     Reed.     With     discussion. 
(Southwestern    Gas,    Electric    and    Street    Railway 

A.'isoointion) 302,  303 

Omaha.  Union  Pacific  Railroad  Shops  at,  to  Be  Elec- 

trb.aliy    K.|uippcd 279 

Ontai-io,    Kxtcnsive  Interurban  Railway  Projects  in..    61 
Operaliir's    Sljindpolnt.    Future    of    the    Independent 
Teli-plKne   Movement  from  the.     By   H.   C.   Raney. 
(Intei'state    Independent    Telephone    Association). ..  262 

Ore  Deposits.  Effect  of.  on  Mariner's  Compass 322 

Oi-egon    Short    Line    Railroad    Shops     at     Pocatolio, 

Idaho,   to  Bo  Electrically  Equipped 279 

Oregon,    Small    Steam     and    Waterpower    Plant    In. 

Bv  H.   C.  Stoddard.     Illustrated 322 

O.-^akn,   Japan.    International    Exhibition    In 86,  262 

Osburn   Flexible  Conduit   Company's   Flex-duct.     II- 

lustra  ted 85 

Osmium   Lamp.   The 260 

Ottawa.   Out..   Bell    People  Defeated   in 48 

"Overland   Limited,"  Electric  Lights  and  Telephones 

on.      liln.'^trnted    230 

"Outlines  of  Electrochemistry."    By  Harry  C.  Jones. 
(Book   Table)    449 


Pacific    Cal)le    Enterprises 

S.  12,   17,  49,  60,  94.  132,  2.57,  269.  i34.  4-10 

Pacific    Coast    Electric    Transmission    Association 462 

Pacific  Coast.  Power  Plants  of  the 57 

Pacific   Slope,    On  the.    (Correspondence) 

22    53    1CV4    119    153 

iseV '217; '266^297/^/355; '396,' 413,  414,'   430i  451^  452 


Panama  Canal   Project,   Interesting.     (Editorial) 144 

Pan-.Vmericau    lOlectrle    Tower    for    Denver 181 

Pancust,    11.    E.      I'ortrnit 226 

I'arham's  "Shop  and  Road  Testing  of  Dynamos  and 

Mol uvs."     (Book  Table) 50 

Paris,   Alcohol   Show  in   441 

I'arls,   Cential  Stations  in 215 

I'aris   L'ntlergrouud   iiallways.    Improvements   iu   llie. 

I'arty-llne  Telephone  Service  ii^  Chicago 10 

I'ass  t.V  Seymour  Porcelain  Specialties.     Illustrated.. 

Pateut   Commissioner   Allen,    Reoort  of Iu9,  112 

I'a  tent    Interference    133 

Patent  Litigation.   Recent  Telephone 434 

I'atent  Othce,  Congress  Does  Justice  to  the.  (Ed- 
itorial)      29J 

Pateut    Record,    Electrical.    Illust ratetT 

23,    24,   39,   40,   55, 

56,  73,  74,  89,  90,  105,  106,  121,  122,  137,  138,  155, 
156,  171,  172,  187,  188,  203,  204,  220,  245,  246,  267, 
268,  283.  284,  299,  300,  317,  318,  333,  334,  357,  338, 
381,    382,  397,    398,  415,    416,   431,  432,   453,  454,    477,  478 

I'atersou  (N.  J.)  Fire,   Electrical  Losses  in 118 

Patterson,    Ralph   J.      (Itates) 390 

Pay-station  Instrument,  Acme 236 

Pay   Stations,    "Chicago."     Illustrated 238 

Pennsylvania,    Electrical    Mauufactures    of.      (Census 

Report)    367 

I'ere    ^Marijuette    Railroad    Not    to    Experiment  'with 

\\'ireless    Telegraphy    l,oS 

"Perfection"    Railbond,    The.      Illustrated 294 

Perkins,  Frank  C.  (]!:iectricul  Development  in  South- 
ern California.     Illustrated) 95 

Perkins,  Frank  C.  (Combined  Steam  and  Water- 
power    Plant    in    Hungary,    Illustrated) 269 

Perkins,    Frank    C.       (Electrical    Equipment    of    the 

Carbide     Works    at    Flums.      Illustrated)...- 421 

Perkins,    Frank    C.      (Electrical    Mine    Ojjeration    in 

Germany.       Illustrated) 60,     61 

Permeameter,  A  Direct-reading.  By  F.  G.  Baily. 
Illustrated.  (British  Association  for  the  Advance- 
ment  of   Science) 222 

Perpetual    Motion,    Schemes    Alcin    to.      Illustrated.. 

207,  242 

Perriue,   Dr.   F.   A.   C,   on  Power  Plants  of  the   Par 

cific   Coast 57 

Perrine,   Dr.    F.   A.    C.    (Protection   of   Long-distance 

Transmission   Lines)    446,  447 

Personal  Notes  22,  38,  53,  54,  72,  88, 

104,  119,  135,  153,  170,  186,  202,  217,  243,  266, 
282,    297,   316,  331,   332,    355,  379,    396,  414,  430,   452,  476 

Pliester,  H.   C.     Portrait 337 

Philadelphia   Electric   Fountain 147 

Philadelphia  Elevated  Railroad 34 

Philadelphia  Engineers'    Club.      (Paper) 142,  143 

Philadelphia,  Keystone  Telephone  System  in.  Illus- 
trated   221,  222,  223,  232,  349 

Philadelphia-New    York    Electric-railway   Connection.  329 

Philadelphia   Street-railway   Situation 157 

Philippiue  Contrivances,  Curious,  Electricity  at  Ma- 
nila and.     By  R.  G.   Mayse.     Illustrated 2S6 

Philippines,  The  Military  Cable  System  of  the.  By 
Capt.  Edgar  Russel.  Illustrated.  (American  In- 
stitute of  Electrical  Engineers) 403,  404 

Phillips,    E.    F.      (Rates) 390 

Photometric  Value  of  Arc  Lamps.  Ey  Prof.  C.  P. 
Matthews.      Illustrated.      (National    Electric    Light 

Association) 362 

Pickhardt,    E.    W.      Portrait 225 

Pignolet    Triple-reading   Volt-ammeter.      Illustrated..  235- 
Pittsburg  and  Lake  Superior  Iron   Company's  CedaV- 

pole  Stock  at  Reade,  Mich.     Illustrated 70 

Pittsburg.  McKeesport  and  Couneilsville  Electric 
Railway,  Power  House  of  tlie,  at  New  Haven,  Pa..  241 

Pittsburg,    Telephone    Improvements  in 84 

Plant    Life,   Electricity   and.     By   Von   Georg   Heber. 

Illustrated    59 

Plate-bending  Rolls,  Motor-driven.     Illustrated 289 

Platinum.      (Editorial) 274 

Plumb  Lines,  Steel,  in  Deep  Mines,  Magnetic  De- 
flection of.  By  William  Hallock.  (New  Y'ork  Elec- 
trical   Society)    447,  448 

Plyer,  Lineman's  Side-cutting  (Smith  &  Hemenway). 

Illustrated  34 

Plyer,  Smith  &  Hemenway  Side-cutting.    Illustrated.     69 

Pneumatic   Locomotives   179,  ISO 

Pocatello,  Idaho,  Oregon  Short  Line  Railroad  Shops 

at,   to  Be  Electrically   Equipped 279 

Point  of  Cut-off  in  a  Battery  Discharge.  Ey  Carl 
Hering.  Illustrated.  (American  Institute  of  Elec- 
trical Engineers) 195 

Polarized    Telephone    Drop.      By    Henley    V.    Bastin. 

Illustrated.       (Communication)     130 

Pole-climbing    Boy    Must    Suffer    for    His    Mischiev- 

ousness.     (Editorial )   344 

Pole   Products,    Standard   Company's.    Illustrated 258 

Pole  Stock,  Cedar,  Large,  at  Reade,  Mich.  Illus- 
trated      70 

Pole  Yards,  Kellogg  Company's.     Illustrated 150 

Poles,  Placing  of,  Ohio  Supreme  Court  on  the 321 

Poles,  to  Preserve  the  Butts  of  446 

Poles,  Wooden,  for  Electric  Line  Work,  Does  it 
Pay    to    Creosote?      By    W.    E.    Moore.      (National 

Electric   Light   Association)    384 

Polyphase  Currents  for  Central-station  Work.     \Ed- 

itorial)  252 

Polyphase  Motors  for  Traction  Purposes,  A  Novel 
Combination  of.  By  Ernst  Danielson.  Illustrated. 
(American  Institute  of  Electrical  Engineers).... 364,  363 

Polyphase    Railway    Work 14 

Polvphase   Work   of    the    Chicago   Edison    Company. 

(Editorial) 12 

Porcelain  Specialties,  Pass  &  Seymour.     Illustrated. 

352  391 
Porter,"  George  F." " ' Pcr'tra'it .'.'.' .V.V.'.'.V.V.'.V.'.'.V.'.V.'.'. .'. . '.  341 
Porter,  J.  F.  (Hot-water  versus  Steam  Heating)..  386 
Porter,   W.  S.     (Electric  Street  Lighting  in  Iowa)....  273 

Portland,    Me.,   Curious  Telephone  Proposition    in 457 

Postal   Company  Makes   Important   Acquisition    467 

Postal  Telegraph-cable  Company,  New  Chicago  Quar- 
ters for  294 

Postal  Telegraph  Employes'  Library 207 

Potentiometer,  Liquid.  By  Carl  Hering.  IIIus- 
.t rated.  (American  Institute  of  Electrical  Engi- 
neers)   411 

Powelson,  Lieut.  W.  V.  N.  (Change  of  Navy  Standard 

A'oltage    from   80  to   12.5) 463 

Power  and  Light  at  the  Colorado  and  Southern  Rail- 
way  Shops.      Illustrated 157,  158 

Power,   Cost  of.     By   Clyde   D.   Gray 211 

Power  Consumption  of  Elevators  Operated  l)y  Elec- 
tricity. By  George  F.  Sever.  Illustrated.  With 
discussion.  {American  Institute  of  Electidcal  Engi- 
neers)  308,  309 

Power  Equipment  of  the  Great  Northern  Grain  Ele- 
vators.     Illustrated    301,    302,  303 

Pnwcr  Factor,  High,  System  of  Arc  Lighting.  By 
W.    A.    Layman.       With      discussion.       Illustrated. 

(Northwestern   Electrical    Association) 79 

Power  Factor  of  Unity,  Asynchronous  Induction 
Motor   with.     By   Alexander   ileyland.     Illustrated. 

163,  176,  177 

Power  Houses,  Two.  for  the  London  Inner  Circle —  99 
Power.  Novel  Methods  of  Utilizing.  Illustrated.  .207,  242 
Power  Plant.  An  Elghth-storv.     Illustrated. 75,  76,  77,     80 

Power    Plant.    St,    Lonis   Exposition 57,    62,  247 

Power  Plants  of  the  Pacific  Coast 57 

Power  Rates.  Electric,   in   Chicago 199 

Power    Stations.    New    York   Electric.      (Table) 146 

Power  Transmission  by  Subaqueous  Cable 140 

Power  Transmission,  Electric,  Irrigation  and.  (Ed- 
itorial)    440 


Power   Transmission    from  Jollet  to  Chicago l98 

Power  Transmission    In   Callfuruia,   Bay   Counties.. 6,  179 
I'uwer  Tiansmissiuu  in  Europe,  Direet-curi-eut  lliuh- 

tenslou.      Illustrated   .",..  273 

Power  Transmission.     (Notes) 

"Practical  Calculation  of  Dynamo-electric  Machines." 

liy  Alfred  K.   Wiener.     (Book  Table)   449 

I'rewitt,     David.      Portrait 225 

Prince   Henry   at   Niagara    Falls '..   i7r 

Prince   Henry,    Electrical    Decorations   iu   Chicago  iu 

Honor    of.       Illustrated 101 

lYince    Henry    Luncheon    in    New    York,     Electrical 

Men  as  "Captains  of  Industry"  at 160 

I'rinting  Telegraph   System,    Gllmore  Automatic.     11- 

luslrated     is«j,    lyo,  pjl 

Problem    m    Alternating-current    Transmission,    Solu- 
tion   of    a     Simple.      By    Charles    R.     Sturdevant. 

Illustrated.      (Cleveland    Electric    Club) 

,  270,    271,    274,    288,    289,    312,  313 

Problems,    Three,    and    Their    Solutions.      By    A.    L. 
Hutchinson.  (Interstate  Independent  Telephone  As- 

soeiation)    ust,  ^^i:^ 

Projector,  Carman  Electrical  Opaque.     Illustrated 125 

protection  of  High-tension  Api)aratus,  Static  Strains 
and.      By    Percy    H.   Thomas.     (American   Institute 

of    Electrical    Engineers! 133 

Publications.    (Notes)     

^2,  38,  54,  55,  72,  73,  88,  105,    120, 

136,    154,   170,   171,    187,  202,  203,   218,    244,    267     282 
283,  298,   316,  332,   356,   380,    397,   414,    430,   431,    452    477 

Pulley    Covering,     Eclipse.    Illustrated 294 

Pupin  Load  Coils  in  Use  Between  Chicago  and   New 

York    , 327 

Pupin,    Prof.,    Sells    Tuning    Apparatus    to    Marconi 
Company   320 


Questions,  Elementary.     By  W.  M.  Bailey.     (Commu- 
nication)       301) 


Race  of  the  Century,  The 

Railbond,    General   iiilectric.      Illustrated 

Railbond,    The   "Perfection."     Illustrated 

Railroad  Electric  Headlights,    Edwards.     Illustrated. 

Railroading,   Heavy,    Alternating-current  Motors  lor. 

Railroad  Shops  at  Baring  Cress,  Ark.,  Missouri  Pa- 
cific.     Illustrated    417.    418, 

Railroad  Shops,  Colorado  and  Southern,  Light  and 
Power  at  the.    Illustrated 157, 

Railroad   Shoi>s  to  Be  Electrically  Equipped 159, 

Railroads,  Swiss,   May  Be  Electrically   operated 

Itailroad  Trains,  Telephone  Service  from.  Illus- 
trated   1%, 

Railroad   Work,    Use   of  the  Telephone  in 

08,  96,  114,  130, 

Railway,  A  Curious  Combination,  in  France.  By  A. 
de    Courcy.      Illustrated    

Railway  Exposition  in  London,  International 

Railway  Projects.     Extensive  Electric,  in  Ontario.... 

Itailway  Speed  in  Germany,  High.  By  Frank  H. 
Ma.son.      (U.    S.    Consular    Report) 393, 

Railway  System,  Alternatiug-direct-curreut.  Hlus- 
trateu   

Railway  Telegraph  Superintendents,  Annual  Meeting 
of   

Railway  Work  in  Indiana,  High  Voltage  Proposed 
for  

Railway   Work,    Polyphase   

Raney,  H.  C,  President  Interstate  Independent  Tele- 
phone  Association,      Portrait 

Raney,  H.  C.  (Future  of  the  Independent  Telephone 
Movement  from  the  Operators'  Standpoint) 

Rapid   Sending  by  Telegrapher 

Rapid    Telegraphy     ) 14, 

Rateau    Steam    Turbine.      (Editorial) : 

Rate   Question   in   Germany,   The 

Rates  (for  Electric  Light  and  Power).  By  Henry 
L.  Doherty,  Louis  A.  Ferguson,  L.  R.  Wallis,  Ralph, 
J.  Patterson,  Samuel  Scovil,  E.  F.  Phillips  and 
Alex  Dow.  With  discussion.  (National  Elec- 
tric   Light    Association) 389,    390, 

Rates,  Telephone,  from  an  Engineer's  Viewpoint. 
By  Franz  J.  Dommerque.  (American  Institute  of 
Electrical   Engineeis) 

Rate,  The  Fiat,  Nuisance.  Ey  T.  D,  Miller.  (South- 
western Gas,  Electric  and  Street  Railway  Associa- 
tion)     

Ran,  O.  M.  (Reconstructing  or  Modernizing  Cen- 
tral  Stations)    116, 

Ray.  William  D.  (Grand  Rapids,  Holland  and  Lake. 
Michigan   Rapid   Railway.      Illustrated) 174,    175, 

Rayleigh's,  Lord,  Experiments  with  Induction  Coils. 
(Editorial)    

Read,  Ben  S.     (Carthage  Wants  Electric  Lights).... 

Reade,  H.  W.     Portrait 

Reade,  Mich.,  Large  Cedar-pole  Stock  at.  Illus- 
trated     

Readville,  Mass.,  Railroad,  Shops  to  Be  Electrically 
Equipped    : 

Reber,  Samuel.  (Electricity  in  the  Signal  Corps.  Il- 
lustrated)     436,    437,    456, 

Receiver,  Tomraasina  Telephonic,  for  Wireless  Sig- 
nal   Apparatus.      Illustrated    

Recklinghausen,  Dr.  Max  von.  (Recent  Develop- 
ments   of    Electric    Lighting) 

Reconstructing  or  Modernizing  Central  Stations.  By 
O.  M.  Ran.     With  discussion.     (Northwestern  Elec- 

Rectifler,  The  Electrolytic.  By  ProL  C.  F.  Burgess 
and  Carl  Ilambuecheu.  (American  Electrochem- 
ical Society)  

trical   Association)    116, 

Red  Oak,  The  March  of  Events  in 

Reed,   C.   J.      (The   Nascent   State) 

Reed,  W.  W.     (Fuel  Oil) 302, 

Relay,  A  Telephone.   Patented.     Illustrated 

Relay,    Telephone,   The  W.   J.    Hammer.    Illustrated. 

Renewals,  Lamp,  Lamp  Efliciency  and.  By  H.  L. 
Doherty,  S.  E.  Doane,  L.  G.  Van  Ness,  F.  W. 
Willcox.  C.  D.  Marsh,  James  English,  F.  E.  Smith, 
F.  W.  Little  and  W.  J.  Greene.  With  discussion. 
(National   Electric    Light   Association) 309,   370, 

Reuim  Universal   Switchbox.     Illustrated 

Restaurant  Telephone  In  Chicago.  The 

Reynolds,   Edwin,    on    Steam   Engines  and  Pumps 

Reynolds  Electric  Company's  Solenoid  Sign  Flasher. 
Illustrated    

Rhode  Island,  Electrical  Manufactures  in.  (Census 
Rcpoi't)    

Richards,  Dr.  J.  W.,  President  American  Eleclro- 
chemical    Society.      Portrait    

Richmond   Electric  Companies  Combine 

Ridge  Road  Electric  Railway  in  Western  New  V^rk. 

Rochester,   Lighting  Companies   Consolidate  in..., 

Rockford  and  Belvidere  Electric  Railway,  Freight 
Service  on  the  

Rockies,     Beyond    the.    (Correspondence) 

21,   22.    .37.    3S.    53,   72, 

87.   88.    104.    119.    153.   186.    202.   217.    243,    266,   281, 
282,  297,  315,   331,  .379.   393,  396.  413.   429.  430,  451, 

Rocky  Mountain  Bell  Telephone  System.. 32,  132,  164. 

Roeber,  Dr.  E.  F.  (Theory  of  the  '"'^'ison  Accumu- 
lator)      

Rome  and  Naples  May  Be  Connectc.^  by  Electric 
Railway    

Rome,  Surface-contact  Traction  System  in.  Illus- 
trated     58, 

Roney  Mechanical  Stoker.     Illustrated 313, 

Roosevelt,  George  W.     (Telephones  In  Belgium) 
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Rowlaud   Multiple-^    Printing-telegraph   Patents IS 

Rubber  Output  of  Brazil 133 

Rnssel.    Cnpt.    Edgar.      (The    Military    Cable    System 

of  the    Philippines.      Illustrated) 403,  401 

Russia  as  a  Market  for  American  Electrical  Goods. 

(Editorial)    112 

Russia,    Electricity   in.      By   Prof.    M.    A.    Chatelaln.   los 

Russia,   Government  Meter  Testing  In 224 

Russian  Cities.  Telephone  Service  In.  Severe  Regula- 
tions Governing  1S2 

Russian     Electric     Block     Sisnaling    Svstem.      Illus- 
trated     PS*^ 

Russian   Electric  Railway  on   Ice.    Illustrated S.S-1 

Russian  Rules  for  Help  in  Case  of  Electric  Shock 44S 

Rnsslas,  All  the.  Convention  of  Electrical  Engineers 

of   321 

Ryan.    W.   D'A.      (Street   Illumiuatlon    and   Units   of 
Light)    27.     2S 


Sage    Improved      Direct-reading      Ohmmeter.      Illus- 
trated    fi9.  425 

Salom.  Pedro  G.     (Electrolytic   Reduction  of  Leadl., 

272,  273 

Salt  Take  city.  Telephones  and  Politics  in !  3fi<? 

San   Francisco,  Chinese  Telephone  Exeliaiise   in 444 

San    Francisco,    Independent    Electric   Plant    in.      II- 

Instrated    205.  2i»fi.  207 

San    Francisco.   Lighting  Situation    in.     IlhistratPd.. 

11.  1S4.  205.  206,  207 

San   Francisro   Street-rail wav   Combination l-i" 

Sanlt  Rte.   Marie.  Additianal   Potvor   Devp'onment  at   123 
Soheeffer  Wattmeter  for  Alternating  and  Direct  Cur- 
rents.     Illustrated    353 

Sohormprhorn,    L.    T.     (Electrical   Tidc-indicat»i'.     Il- 
lustrated    142.  143 

School  and  Club  Room,  A,  for  Elevated-r,iilway  F-in- 

plores.      TlliistratPd    319,  3^0 

Soovil.    Snrauel.      (Rntesl r'flO 

Scraper.  Hedley  Third-rail.     libi'^trated  S^O 

Sorfw  Machine's.   American.     Tllnstratfl 391 

Scntf-  Charles  F.     ^Cliarnnteristics  of  Two-phase  nnd 

of  Thrpe-phasp   Sv«tpmsl 409.  410 

Scott.    Charles    F.,'  Elected    President    of    the    Insti- 
tute      367 

Search's.    President,     .Address    Before    the    National 

Associa+ion    of  Mnnnfacturprs.      (Editorial) 2"-i 

Seattle,   Tplephonf*  ProsTPSs  in 1^2 

Seattlp's   Proposed  Muni«^inal   Power  Pinnt 35Q 

Second.nrv    Gpnerator.    "Vhe    Ad-im^.      Illustrated 2"S 

SppIv    .-\nswprins--,iark   Patent   Upheld 12R.  1^" 

Sppinc  bv  Tplppbonp 101 

St'olv  Ininnction   Suit,   Kevstone  Corapanv  Victorious 

In" ■ SJS 

Selenium  an<1   Acetylpne  In    Wirpless  Telnnhonv 449 

Selenium    Cell    in    a   Jacqnard   Machine.   Use   of.     Il- 
lustrated     250 

Spmi-wiffipcs  Telecrraph  or  Telephone  System.  O'Con- 

nell's.      Tllustrateri    -^48 

Sever.   Georse  F.    (Power   CnnsTimption  of   Elevators 

Operated  by  Electriolty.      Illustrated^ 308 

Sharp,    Clavton  H.     (Present  Status  of  the  Question 

of  a  Standard  of  Lisht) 51 

Sheerin,    S.    P.      Portrait    226 

Sheldon,    Prof.    Samuel,    on   the   Electrochemical    In- 
dustries      19^ 

Shenard son's  "Electricni   Catechism."     (Book  Table).  -^'SO 

Shillinglnw.  Andrew.    Death   of Ill 

Shock.  Electric,  Russian  Rules  for  Help  in  Case  of,.  448 

Shne-ironer.    American    Electrip.      Tllnstrat^d 260 

"Shop  and   Road   Testing  of  Dvnnmos   and   Motors." 

By  Eusene  C.  Parham.     (Book  Tabled 50 

Siim   and    Decorative   Lishtinir.   Possibilities  of.      By 
E.    J.    McAllister.      Illustrated.      (National    Electric 

Lisht    Association) -^03,  3^ 

Sign    Flasher,    A    Solenoid    (Reynolds    Electric    Corn- 
pan  v).      ninstrated     21 4 

Siens.    Electric,  on  City  Streets.     (Editorial) 194 

Si-ms,    Federal    Eleptrin.      Illnstrnted 146,  147 

Siimai  Corps.  Flpptrifitv  in  the.     Bv  TJe"'-  -Col.   S'-m 
nel  Reber.    Illustrated.    (Ame'l?an  Ins  »"te  of  Eve- 

trical    Engineers)    43G.    437,    456.  4.57 

Signal  Corps  of  the  United  States  Army 57,  179 

Signal   S.vstem.  New  Electric  Aline 421 

Signaling    Svstem.    Russian    Electric    Block.      Illus- 
trated   3Rn 

Signaling  S.vstem.  Train.  Miller.     Illustrated 110 

Simplex  Electrical  Company's  Profit  Sharing 262 

Simultaneous     Telephoning    and     Telegraphing.       Il- 
lustrated     ~. 126 

Single-phase  Current.   A  Champion  of 329 

Sixtv-thousand-volt    Transmission.   -Niagara-Toroii'to.   121 

Slaff.   Heat  from.   Plant  in  Butte  May   Utilize 320 

Slater,    H.    G.     Portrait    227 

Sleet    on    Electric-light    "Wire.      Illustrated 100 

Smallest  Multiple  Spring-,iack  Ever  Built.    (Kellogg). 

Illustrated    445 

Smith   &  Hemenwav's  Lineman's  Side-cutting  Plyer. 

Illustrated    34,     69 

Smith.  Isaac  B.     (An  Analysis  of  the  Cost  of  Supply- 
ins   Electric   Current) 350.    3.51,  352 

Smith.  F.   Eliwood.      (Are  Free   Lamp  Renewals  De- 
sirable?)   370 

Sockets.   Porcelain,    Pass    &   Seymour.      Illustrated...  391 

Societies  and  Schools.     (Notes) 22, 

33,  39.  73.  S9,  105.  136.  154,  155.  171,  187.  203.   219. 
244,    266.  267.   2S2.   298.   332,   356.    380,    414.   431,   452.  477 
Solution  of  a   Simple  Problem  in  Alternating-current 
Transmission.      Bv    Charles    R.    Sturdevant,      Illus- 
trated.     (Cleveland   Electric   Club) 

270.    271.    274,    288,  289.  312,  .313 

South  Eejid.   Ind..   New   Telephone   Svstem  at 104 

South   Side   Elevated    Railroad   of   Chicago 102 

Southern   California,  Electrical  Development  In.     By 

Frank  C.   Perkins.      Illustrated ^ 

Southern  Developments.      (Correspondence) 

21.  36.  52.  71.   103,  134. 

135.    152.   ISo.  201.    216.   281.    330,  378.   395.  412,    429,  4.50 

Southern    Independent    Telephone    Association 212 

Southern  New  England   Telephone  Company 101 

Southern    States,    Development    in,    from    a    British 

Viewpoint    412 

Southern  Telephone   Notes.      (Correspondencel 

48.   100.  114.   131,   150.  277.  392,  444 

Southwestern   Gas.   Electric   and  Street  Railway  As- 
sociation.      (Convention     at     San     Antonio.     Tex., 

April   18-21.  1902) 249,  290.  291.  302,  303,   340,  387 

Space  Telegraphv  and   Its   Inventors 

70,    125.    162.    260,    325.  365 

Spaop  Telegraphv  and  Submarine-cable  St»cks.     (Ed- 
itorial!     ■. 210 

Space   Teleeraphv.    A  New  Field   of   Usefulness  for. 

rEditorial)'    128 

Space-tpip^raphv   Developments.   Recent 260,  347 

Space  Telesraphy.  Govemment  Test  of 311 

Space   Telegraphv  in    the   Navv 11,  180 

Space  Telegraphy.  International  Co-operation  In.. 2-38,  239 

Space   TelesraDhy.      (Notes) 

39.  7-3.  120.  136.  187.  218.  244,  298.  356.  415,  452 

Space   Telegraphv  on  Naval    Scouts.     (Editorial) 422 

Space  Telecrraphv,    Present    Status   of    ISO 

Space   Telegraphv.   Rival    Svstenis    of 347,  3S7 

Space  Telegraphy.  The  Other  Side  of 117 

Spain.    Prospects ,  of    Electrical    Trade    with,       (Ed- 
itorial)   ■'•-'■. 122 

Speakinff   Arc      '^e,    and    Wireless    Telenhonv.      By 
Dr.    K.    E.    Gtffhe.      Illustrated.      (Engineering   So- 

cletr  of  the  Unlversitv  of  Miphi-ranl 248 

Spoka'ne.    Wash.,     "Washington    Water    Power    Com- 

panv   of 20 

Spragne  Company,  Sale  of,  to  General  Electric.  .386,  426 


Sprague    Multiple-unit    System 260 

Spring-jack,  Smallest  Multiple,  Ever  Built.    (Kellogg). 

Illustrated   445 

St.  Joseph  River  Waterpower  Development  at  Bu- 
chanan,   Mich.      Illustrated    443 

St.   Lawrence  Power  Company's  Plant  at  Massena, 

N.    Y..    to    Be   Sold 305 

St.  Louis  Exposition,  Preparations  for  the.  Illus- 
trated  57,  58,  62,  81,  193,  247,  321.  324,  40G 

St.  Louis  Municipal  Electric  Power  Plant.  Illus- 
trated     ,  387 

St.    Paul    and   Minneapolis.    Independent    Telephone 

System    in.      Illustrated 107,    108,    109,  212 

St.    Paul's   Cathedral,    London,    The   Lighting   of.. .. 

23Z,  406,  410 

Stamper,  P.   H.     Portrait 225 

Standard  Company's  Pole  Products.    Illustrated 258 

Standard  of  Light,  Present  Status  of  the  Question 
of  a.     By   Clayton   H.  Sharp.     (American  Institute 

of   Electrical    Engineers) 51 

Standardization  of  Advertising  Literature.  (North- 
western    Electrical     Association) 63 

Standardization    of    Apparatus.    (American    Institute 

of   Electrical    Engineers)    407 

Stanley    Electric    Manufacturing    Company,    Rumors 

in  Relation  to  the  426,  443 

Stanley,  Westinghouse  versus,  Transformer  Litiga- 
tion    241,  307,  362 

Static  Strains  and  Protection  of  High-tension  Ap- 
paratus. By  Percy  H.  Thomas.  (American  Insti- 
tute of  Electrical   Engineers) 133 

Statistics.   Electrical,  in  Graphical  Form.    By  Sidney 

Graves    Koon.    Illustrated    323 

Statistics  of  Electrical  Manufactures  in  the  United 

States    in   1901 13 

Steam   and   Electric   Railway  Competition   in   Mas.sa- 

chusetts    28 

Steam  and  Electric  Trains  in  a  Race 151 

Steam  Engines,   Exports  of,   in  1001 6 

Steam  and  Waterpower  Plant  in  Hungary.  Com- 
bined.     Bv    Frank    C.    Perkins.      Illustrated 269 

Steam   and   Electric  Traction,    Mixed 35,  271.  313 

Steam    Plant    of    the    Metropolitan    Street    Railway 

Companv.      Illustrated    "13,  .314 

Steam  Turbines   178,  179.  324.  373,  422,  474 

Steam  versus  Hot-water  Heating.  Bv  D.  P.  McGcje, 
J.    F.    Porter.    P.    H.    Korst    and    C.    R.    Maunsell. 

(National    Electric   Lijrht   Association) 3So,  386 

Steering  Apparatus.    Fiske  Electrical.     Illustrated,...  286 

Stereopticon.     Flora    Electric,      Illustrated 238 

Sterling  Direct-current    Ceiling   Fan.      Illustrated 214 

Stewart.    H.    H.      Portrait 227 

Stiger,    C.   W.,   Advancement  of 40S 

Stoddard.    H.    C.      (Small     Steam    and    Waterpower 

Plant  in   Oregon.     Illustrated) 322 

Storage  Batteries  on  South  Side  "L" 102 

Storage  Batteries,  Use  of.  in  Electric  Distribution 
Systems.    By    A.     A.     Di«n.    (Canadian     Electrical 

Association)     474,  475 

Storage    Battery,    Edison.       Illustrated 

4.   108,   259,    364.   401,  423 

Stromberg-Carlson   Companv,    Expansion  of  the 

183,    239,  408 

Storms  and  Floods  Affect  Electrical  Service... ^ 158 

Stow  Multi-speed    Motor.      Illustrated 278 

Street-cai-    Lighting.      (Editoriall 144 

Street  Illumination  and  Units  of  Light.  By  W.  D'A. 
Ryan.     (American  Institute  of  Electrical  Engineers) 

27,     2.8 

Street   Lamps,    Incandescent.   MeterinET , 247 

Street  Lighting  in  Iowa,  Electric.  By  W.  S.  Por- 
ter.     (Iowa    Electrical    Association) 275 

Street-lighting   Plants    Examined,   Chicago  Municipal 

370,  388 

Street-railwjfly    Employes,    Christmas    Gifts    to 6 

Street-railway   Insurance    Scheme.   Novel 81 

Street-railway  Management.  By  T.  H.  Stuart. 
(Southwestern    Gas,    Electric    and    Street    Railway 

Association)    387 

Street-railway  Receipts  in  Four  Cities.     (Editorial)..  388 

Street-railway    Regulations   in    England 184 

Street   Railwavs  in  Chicago,   Electrical   Surface.     Bv 

Edward  B.    ElHcott ., 141,  142 

"Strikes    and    Lockouts,"    Government    Report     on. 

(Book  Table) 350 

Strikes  in   Various   Places 199 

Stromberg,   Alfred,  Farewell  Dinner  to 408 

Stromberg-Carlson   Outdoor  Telephone.      Illustrated..  235 

Strowger   Automatic  Telephones  for  Germany 263 

Stuart.  T.  H.     (Street-railway  Management) 387 

Stubblefield's    Wireless    Telephony 236 

Stump,   Clarence  E..   Death  of 7.'....  367 

Sturdevant,  Charles  R.  (Solution  of  a  Simple  Prob- 
lem in  Alternating-current  Transmission.  Illus- 
trated)    270.  271,  288,  289,  312,  313 

Subaqueous  Cable,  Power  Transmission  by 140 

Sublin    Hydro-electric    Plant   in    Switzerland 168 

Submarine  Boats.     (Editorial)    388 

Submarine  Boats,  Holland,   Automatic  Ballasting  of. 

Illustrated    ,' 1,59 

Submarine-cable  Manufacture,  German 60 

Submerged    Electric    Motor.      Illustrated IS 

Suburban  Service,  New  York  Central  Adopts  Elec- 
tricity  for 58,  147 

Sub-station  for   Chicago   Edison  Company,   New 124 

Subway  for  the  St.   Louis   Exposition 247 

Subway  Question  in  Chicago,  The.  By  George  W 
Jackson.    Illustrated.    (Chicago  Real  Estate  Board) 

209,  214 

Subways   for   Chicago    Street    Railways    Proposed 

209,    214,    425.    446,  474 

Surface-contact  Traction  System  in  Rome.  Illus- 
trated  58,  111 

Supplies,    Electrical.    Wanted 273 

Sweden,     Electricity    for    the    State     Railroads    in. 

(Editorial)    112 

Swedish-American  Telephone  Specialties.     Illustrated  445 

Swedish  Telephone  Conflict  Ended 48 

Swiss  Railroads  May  Be  Electrically  Operated 168 

Switch.    General   Electric  Push-button  Flush  Pocket. 

Illu.strated    260 

Switch,  General  Eleclric  Pendant  Push-button.  Il- 
lustrated     .'. .  2.37 

Switch    Hook.    International.     Illustrated 238 

Switchbox,    Renim   Universal.      Illustrated 20 

Switchboards,  Isolated-plant,  General  Electric.  Illus- 
trated      19S 

S witzerl.'i  nd,    Depressed    Condition    •t   the    Electrical 

Industries    in.       (Editorial) 162 

Switzerland,   Electrochemical  Arts  in 329 

Switzerland,   Electric   Railways  in 353 


Tallahassee,    Electrician    Wanted    in    473 

Target   Practice,   Artillery,   Electricity  in 125 

Tasmania    Not   a    Promising   Field 215 

Taxation   Problems  in  Chicago Ill,   241.  260 

Technolexicon.    The.      (Editoriall 388 

Telegraph    and   Telephone    Companies,    Relation    of. 

......: 126,  127 

Telegraph   Construction,    Underground,    in   England..  294 

Telegraph.       (Notes)    39,  73,   89, 

101.   120,    171,   218.  298.   316,  332,    356,   414.  415,  452.  477 
Telegraph    on    the     Illinois     Central,     Telephone    tQ 

Supersede    68.    96,    114,  164 

Telegraph  Patents.  Rowland  Multiplex  Printing 18 

Telegraph  Svstem,    Gilmore  Automatic  Printing.      Il- 
lustrated   .* 180.   190,  191 

Telegraph    System.    Crehorc-Squier    Automatic 307 

Telegrapher  Sends  517  Words  in  Ten  Minutes 158 

Telegraphic   Projects   in   Canada 59 


Telegraphing,  and  Telephoning,  Simultaneous.  Illus- 
trated   .... 114.    126.164 

Telegraphing  by   Telephone    Companies.      (Editorial).  252 

Telegraphing  from  a  Snowbound  Train 262 

Telegraphy  as  a  Vocation,     By  E.  J.  Nally 278,  279 

Telegi-aphy,  Mercadier   System  of  Multiples.     By  A. 

dc    Conrcy.      Illustrated 271 

Telegraphy.  The  Early  Days  of.    By  Old  Operator —  442 
Telephone    and    Telegraph    Companies,    Relation    of. 

126,  127 

Telephone   Apparatus,  Central   Telephone  Company's 

New.      Illustrated    261 

Telephone  Apparatus.  Kellogg.     Illustrated 236 

Telephone  Apparatus,  New  Eureka.     Illustrated 

68.    236,  293 

Telephone  Apparatus,  New  Holtzer-Cabot.  Illus- 
trated      238 

Telephone  Associations  of  the  Middle  West.  Por- 
traits      225,    226,  227 

Telephone    Circuits,     Long-distance,     Objections    to 

Burying  445 

Telephone  Companies.  Municipal   Revenue  from 424 

Telephone    Companies.    New.      (Notes) 

100.    115,    1S3,    212,    292;    348.    392,  444 

Telephone  Company.   Can   a.    Discriminate  in   Giving 

Service?    165 

Telephone  Competition   by  Contract.     (Editorial) 144 

Telephone     Competition    'from    the     Bell     Manager's 

Viewpoint    445.  44*^ 

Telephone    Competition    in    England 96,  101 

Telephone  Construction  Specialties,  Norton.  Illus- 
trated      393 

Telephone  Cord.  Leuirth   of  the.     (Editorial) 2.32 

Telephone  Deal  in   Chicago.   Mixed-up 84 

Telephone  Development  in  New  York  City.     By  John 

J.  Carty.     (New  York  Electrical  Society) 165,  166 

Telephone   Drop.    Polarized.      By    Henley    V.    Bastin. 

Illustrated.      (Communication) 1.30 

Telephone  Earnings  in  Slinnesota 11 

Telephone    Ekjuipment,     New     International.      Illi,is- 

trated   19 

Telephone,    Ericsson   Street-railway.      Illustrated 262 

Telephone    Etiquette.      (Editorial) 2.32 

Telephone   Extensions   and   Improvements.      (Notes>.. 

115,    149,    183.   239.    276,   310,    349.  40S 

Telephone   Figures  in   Canada.  Automatic 234.  235 

Telephone    Franchises.    Looking   for 130 

Telephone,  Kellogg  Hotel  and  Residence.  Illus- 
trated         S4 

Telephone  Lightning-arrester  Patent,  White,   Upheld. 

145.  146 

Telephone   Lines.  Farmers',    A  Farmer  on.     By  John 

Fritchman.     (Communication)   275 

Telephone   Lines  in   Europe,   Long 100 

Telephone,  Making  Money  by,  A  New  Way  of.  Ed- 
itorial)      144 

Telephone  Manufacturers'  Association  of  the  United 

States,    Formation   of   the 277,  327 

Telephone  Manufacturers  and  Dealers.      (Notes) 

20.   33,  48.  68,  84,  101,   115,   131,   150,  1C5,  183, 

197,  213,  239.  201,   311,  327,  349,   368,  408,  424,  444,  473 

Telephone  Men.     (Notes) 

.32,  115,  165,  183,  196,  261,  276,  327,  368,  473 

Telephone  Moving  in   New  York  and  Chicago 348 

Telephone    News,    General.      (Notes) 

20,   33,  48,  68,   84.   101.   115,   131.   150,  165,    197,  213, 

242,    261,     277,     293,    311.     327.    349,     392,     408,    424,  444 

Telephone  Operator's   Set   in   Glasgow.     Illustrated..  165 

Telephone   (Operators.    Training  of.    in    New  York —  150 

Telephone,    Outdoor,   Stromberg-Carlson.     Illustrated.  235 

Telephone  Patent  Litigation,   Recent   434 

Telephone    Patents,     New.      Illustrated 310 

Telephone  Plants,  Cost  of  Construction  and  Main- 
tenance of.  By  Dr.  H.  S.  Herr.  With  discussion. 
(Interstate    Independent    Telephone    Association). ,  276 

Telephone-pole    Lawsuits.      (Editorial) 46 

Telephone  Practice  in  Chicago,  Novelties  in 10 

Telephone  Property  in  Indiana,   Assessment  of.     By 

Union    B.    Hunt    213.  214 

Telephone  Protector,  D.  &  W.     Illustrated 237 

Telephone  Relay,  The  W.   J.  Hammer.     Illustrated..  228 
Telephone  Rate,   Cheaper,  Upheld  in  Chicago.     Illus- 
trated  32,    60.    67,   82,    115,    128.    131,    144,  213 

Telephone  Rates  from  an  Engineer's  Viewpoint.  By 
Franz    J.    Dommerque.      (American      Institute      of 

Electrical    Engineers! 234 

Telephone  Rates  in    Chicago,   Investigation  of 

...: 68,    128.    131,   183,  277 

Telephone  Relay   Patented.   A.     Illustrated 114 

Telephone    Securities.     (Editorial) 128 

Telephone,    Seeing   by 101 

Telephone  Senice,  Automatic.  Proposed  for  Chicago. 

Illustrated 224 

Telephone  Service  from  Railroad  Trains.  Illus- 
trated  196.  230 

Telephone   Service  in   American  Cities.     By   Edward 

B.    Ellicott    80,   §2,    S3,    S4,     99 

Telephone  Service  in  Russian  Cities,  Severe  Regula- 
tions   Governing 182 

Telephone    Span   Across  the  Mississippi,   Long 197 

Telephone  Specialties.  Swedish-American.    Illustrated  445 
Telephone    System,    New    Automatic.       Illustrated.. 

:    6    228.  229 

Telephone,  Telegraph  and  Cable  Company,  Affairs  of 

the    149 

Telephone  Testing  Set,  Electric  Appliance  Com- 
pany's   Portable.      Illustrated 237 

Telephone,   The,   in   Railroad   Work.. 68,  96,   114.  130,  164 
Telephone    to    Supersede   Telegraph    on   the    Illinois 

Central    68,   96,   114,  164 

Telephone,    Waiting   at  the 232,  292 

Telephones,  Ericsson  Intercommunicating.  Illus- 
trated   293 

Telephones   in    Belgium,      By    George    W,    Roosevelt. 

Telephones,  Lambert  Schmidt.     Illustrated 277 

(U.  S.  Consular  Report)   115 

Telephonic  Miscellany,   With  Some  Historical   Notes. 

By    E.    E.    Flora.      Illustrated 230,  231 

Telephonic    Receiver  for    Wireless  Signal   Apparatus, 

Tommaslna.      Illustrated    368 

Telephonic  Status  Quo,  The.  By  Arthur  Vaughan 
Abbott.  (American  Institute  of  Electrical  Engi- 
neers)     239,240 

Telephoning  and  Telegraphing,  Simultaneous.  Il- 
lustrated     114,   126.  164 

Telephoning  from  Trains.     Illustrated. .114,   130,  1^,  4.39 

Telephoning,    Good    Advice    About 165 

Telephoning    on    Trolley    Roads 48,  183 

Telephony  Discussed  at  the  Institute 

233,    234,     235,    239,  240 

Telephony  in  1902.  By  Angus  S.  Hibbard.  (Amer- 
ican   Institute    of    Electrical    Engineers) 235 

Tennessee,  Cumberland  Telephone  Company's  Ac- 
quisitions In  442 

Tennessee.  Electrical  Manufactures  of.  (Census  Re- 
port)   233 

Terre   Haute   Street-railway    Strike 113,  199 

Terro    Haute    Telephone    Meeting    472 

Texas.     (Correspondence) 36,  71,  72,  201,  202 

Texas,   Electrical  Manufactures  of.     (Census  Report)  233 

Tejctiies,    Metallization    of 275 

Thawing  Explosives  by  Electricity.     Illustrated 192 

Third-rail    Electric    Railway.    Milan 291 

Third-rail   Scraper.   Hedley.     Illustrated 320 

Thomas.  Judge  James  M.,  Resignation  of,  as  Presi- 
dent nf  the  T.   T.   C.   Company 149 

Tliomas.  Percy  H.     (Static  Strains  and  Protection  of 

High-tension    Apparatus)    133 

Thomson,    Ellhu.      iThe  Year   in    Review) 11 

Thomson   Method  of  Making  Tubes  Electrically 181 

Three-cent   Fare    I-^w.    Indiana,    Overruled 320,  321 

Three-cent    Fare   Ordinance    Declared    Legal 353 

Three  Lights  in  One,     Illustrated ^9 


via 


WESTERN   ELECTRICIAN 


Three-phase  and  Two-phase  Systems,  Characteris- 
tics of.  By  B.  A.  Behrend  and  Charley  F.  Scott. 
"With  discussion.  (National  Electric  Light  Associa- 
tion)     400,  410 

Tliri^e-phase  Electric  Traction,  European  Practice  in. 
By   CnrI    I>.      De    Muralt.      (American    Institute   of 

Eipctrieal    Enfrineers) 3S5 

Thrcp-phnse  Systems.  Four-wire.  Application  of.  in 
Modernizing  Central  Stations.    By  P.   Junkersfcld. 

Illnstrated.     (Chicago  Electrical  Association! 

250.    251,  2r)S 

Three  Problems  and  Their  Solutions.  By  A.  L. 
Hutchinson.      (Interstate     Independent     Telephone 

Association)    257,  2C^ 

Thurv  Illgh-potentlal  Direct-current  Apparatus.  Il- 
lustrated   27a,  422 

TIde-Indlcator.  Eleclrleal.  By  h.  Y.  Schermer- 
hom.     Illustrated.     (Engineers'    Club    of   Pbilndel- 

phlal 142.  143 

ToerrinfT,   C.    J.,    Secures   an   Award  from    Franklin 

Institute   341 

Tommnsina  Telephonic  Receiver  for  Wireless  Signal 

Apparatus.      Illustrated    3GS 

Topeka.    Railroad    Shops    at.    to      Be      Electrically 

Equipped     li>9 

Toronto-Niagara   GO.OfKi-volt  Transmission 421 

Traction.  Electric,  European  Practice  In  Three-phase. 
By    Carl    L.    De    Muralt.      (American    Institute   of 

Electrical  Engineei-s) 385 

Traction    Purposes,    Polyphase    Motors   for.    A    Novel 
Combination  of.     By  Ernst  Danlelson.     Illustrated. 
(American    Institute    of    Electrical    Engineers) .  .364,  3G5 
Traction    System    In    Rome,    Surface-contact.    Illus- 
trated      58.  Ill 

Trade  News.      (Notes) 23.   30.   55.   7.3.   SO.   105, 

121.   136.   137.    1.="..5.    171.    1S7.  203,   210.  244.    267.    277, 
2.S3.  29S.    316.   317.   33.S.  3.57.   .3.S1,    307.    41.'.    4^,1.    4.53.  477 
Train   Equipment  of   Manhattan   Elevatcil    P.ailway..  146 

Traln-sicnaling    Sv.'Jtem.    Miller.      Illustraled 110 

Trains.   German.   Lighting  of 410 

Trains.   Telephoning  from.     Illustrated.. 114.   130.  164,  439 
Tramway    Svstem,    Electric.    London's    First.      Illus- 
trated  25.     26 

Transcontinental   Telephone    Lines    132 

Transfers.    Universal,    Ordered    for    Chicago    Union 

Traction    Lines    207 

Transformer  Cut-out.   General .  Electric.     Illustrated.  328 

Transformer  Hook,  Fort  Wayne.     Illustrated 328 

Transformer  Litigation,   Westinghouse-Stanley 

241,    307.    362 

Transformers   for    Niagara,    New 118 

Transformer,   "Westinghouse  Typp-N.    Ilustrated 443 

Transmission.  Alternating-current,  Solution  of  a 
Simple   Problem    in.      Bv    Charles   R.    Sturdevant. 

Illustrated.      (Cleveland    Electric    Club) 

270.  271,  274,   2SS,  280.   312.   ?A3 

Transmission  Lines.  Long-distance,  Protection  of.  By 
Dr.  F.  A.  C.  Perriue.  Charles  H.  Baker.  L.  Denis. 
P.  N.  Nunn.  Henry  .T.  Gille  and  Paul  M.  Lincoln. 
With  discussion.  (National  Electric  Light  Associ- 
ation)     446,  447 

Transmission,    Power.    Direct-current     High-tension, 

in   Europe.     Illustrated    273 

Transmission.  50.000-volt.  Missouri  River  Power  Com- 

panv's.      Illustrated 399,    400,  401 

Transmission,    GO.OOO-volt.    Niagara-Toronto 421 

Tri-Iight    Electric     Companv's    Incandescent     Lamp. 

Illustrated   250 

Trollev    Roads.    Telephoning   on 4S,  183 

Tube  Lighting  Svstem.  Moore  Electric,  Improvements 

in.     Illustrated   435 

Tubes,   Thomson  Method   of  Making  Electrically 181 

Tuning    Apparatus,    Prof.    Pupin    Sells,    to    Marconi 

Company  320 

Tunnel  Accident  in  New  York  City.     (Editorial) 46 

Twin  City  Rapid  Triinsit   Company's   Improvements.     95 
Twin    City    Telephone    Company's    System.       Illus- 
trated  107,    lOS,    109,  212 

Twining.    C.   W.     Portrait 22T 

Two-hundred-and-twenty-volt  Lamps.  Performance  of 
Present.     Bv  Fred.  W.  C.  Bnilev.     With  discussion. 

(National   Electric   Lljrht    Association) 425.  426 

Two-phasp  and  Three-phase  Svsteras.  Characteristics 
of.  Bv  B.  A.  Behrend  and  Charles  F.  Scott.  With 
discussion.  (National  Electric  Light  Association). 
409,  410 


Underground  Railroads.  Vibration  C^iused  by.  (Ed- 
itorial)        102 

Undergronnd  Railway  in  London,  Inner  Circle,  Di- 
Tjpct  Current  Recommended  for 26.      00 

Underground  Railwavs.  Paris,  Improvements  in  the 
7, 166.  206 

Underground    Telegraph    (Tonst ruction    in    England. ..  204 


Underground  Trolley,  Protection  for 313 

Underground    Trolley    Question    In    Chicago 70,     77 

Underground  Water  Speeds  Electrically  Measured......  329 

Undpr^vrlters'    Rule   Proposed,    Objectionable 372 

Union  Pacific  Railroad  Shops  at  Omaha  to  Be  Elec- 
trically   Equ  ipped 279 

Union    Traction    Compauv    of   Indiana 291 

United  States  Army.  Signal  Corps  of  the 57 

United    States    Capitol,    Electric    Light    and    Power 

In   the.     By  B.   C.   Washington,   .Tr.     Illustrated.. 

77,    78.     79 

United    States.    Coal    Fields   of   the 168 

United    States,    Loss    of    Life   in   the,    by    Lightning. 

By    Alfred   J.    Henry 2G3,  264 

United  States  Telephone  Company,  Changes  In 441 

United   States,   the.    Electrical   Progress   in,   In  1901. 

Bv  William  S.  Aldrlch  4.  5,       6 

United  Telegraph,  Telephone  and   Electric  Company 

of  Chicago.   Affairs  of  the 84 

Units    of    Light    and    Street    Illumination.      By    W. 

D'A.    Ryan.      (American    Institute     of     Electrical 

Engineers)    27,     28 

"Universal    Electrical    Directory,"    Berley's.      (Book 

Table)    215 

Universal    Transfers    Ordered    for     Chicago      Union 

Traction   Lines    207 

Utah,    Electricity   In 81 


Valentine,  Richard.     (Independent  Telephony  In  Wis- 
consin)      263 

Valentine,    Richard.    Portrait 148.    149,  227 

Van  Ness,  L.  G.     ("ttTiat  Efficiency  Lamp  Should  Be 

Used?)    « 369,  371 

Vehicles,   Electric,    Favored   by   Chicago  Park   Com- 
missioners     359 

Velocity  of  Light  Rays,  Boyden  Premium  for  Deter- 
mining      181 

Venezuela,   Lighting  and   Power  in 387 

Vibration     (Editorial)     464 

Villard's   Wheeled    Conduit   Rods.      Illustrated 443 

Virginia,    Electrical   Manufactures   in.      (Census    Re- 
port)   21-6 

Virginia    Traction    Companies    Combine 3C9 

■\'olcanic    Eruption    in    the    West    Indies,    Electrical 

Phenomena  Associated   with   the.      (Editorial) 406 

Voltage,    High,    Proposed  for  Railway   Work   in  In- 
diana      291 

Voltage.  Navy  Standard.   Change   of.  from  SO  to  125. 
By  Lieut.  W.  V.  N.  Powelson.  U.  S.   N.    (American 

Institute    of   Electrical    Engineers) 463 

Voltages.   Higher,   Use  of  110-volt   Cut-out   with.    By 

J.    N.    Mjelde.      Illustrated.      (Coramunica  tion) 20S 

Volt-ammeter.    Pignolet    Triple-reading.      Illustrated.  235 
Voters  of  Chicago.   Municipal   Ownership   Presenled 

to  the.     (Editorial)  194,  2,32 

Voting  Machine,  Electric,  for  Congress 407 


\\'nguer  Electric  Companv  Awarded  a  Modal  by  the 

Franklin    Institute 341 

Wallls,    L.    R.      (Rates) 390,  423 

Ware.    Joseph    B.      Portrait 226,  227 

Washington,  B.  C,  Jr.  (Electric  Light  and  Power  in 
the    United    States    Capitol.      Illustrated).... 77,    78,     79 

Washington   (D.    C.)    Automobile   Show 69 

Washington,  D.  C,   Legal  Status  of  Electrical  Cabs 

in.       (Editorial) 178,  32 1 

Washington,   D.    C,    Telephone  Matters   in.. 230,   424,  456 
Washington,    Electric   Mine   Operation   in   the   State 

of    20 

Washington,    Electrical    Manufactures    of   the    State 

of    ISO 

Waterpower  and  Steam  Plant  in  Hungarv,  Com- 
bined.    By  Frank  C.  Perkins.     Illustrated 269 

Waterpower  Development  at  Hannawa  Falls.  By 
Wallace  C.  .Tohnson.  Illustrated.  (American  So- 
ciety of  Mechanical   Engineers) 29 

Waterpower    Plant    In    Oregon,    Small    Steam    and. 

By    H.   C.   Stoddard.      Illustrated 322 

Waterpower    in    Arizona,    Novel    Utilization    of.      By 

A.  W.  Clapn    289 

Waterpower  Plant,  Gnrvins  Falls.     Illustrated 455,  456 

AVaterpower    Possibilities    in    Colombia 118 

Water  Speeds,   Underground,   Electrically  Measured.  329 
Wattmeter    for    Alternating-    and    Direct     Currents, 

Scheeffer.      Illu.strated    353 

Weighing    Machine,    Automatic 200 

AVest    Indies,    Volcanic    Eruption    In   the.      Electrical 

Phenomena   Associated   with  the.     (Editorial) 406 

Western    Electric    Company    Increases    Its    Capital 

Stock    110 

Western  Eleetrical  Supply  Company's  Secondary 
Generator  (Adams).     Illustrated 278 


Western  New  York,   Trolley  Extension   In 57.  211 

Western     Society     of     Engineers.      (Meetings     and 

Papers)    4,  7,   180,  467 

Western  Telephone  and  Telegraph  Company.. 82,  100,  132 
Western    Union    Changes    In    Personnel.      Portrairs.. 

191,  208,  441 

Western  T'nion  Divisions.   Change  in   ^ 441 

Western    Union    Telegraph    Company   and    Inventors. 

(Editorial) 344 

Westlnghouse-General    Electric    Combination    Again 

Rumored    20,    26,    47,  195 

Westinghouse    Personnel,    Changes    in 94,    95 

Westlnghouse-Stanley    Transformer    Litigation 

241,    307.  362 

Westinghouse   Stock.    RI.se   In 195 

Westinghouse   Type-N   Transformer.    Illustrated '443 

White    Lightning-arrester   Patent  Uphold 145,  146 

Why  the  Sea  Cook  Is  Unpopular.     (^Editorial) 30 

Wiener's    "Practical    Calculation   of    Dvnamo-electrlc 

Machines."     (Book  Table)   449 

Willcox.  Francis  W.     (What  Efficiency  Lamp  Should 

Be    Used?)     ...369,  371 

Williams.    Arthur,    on    Rates 423 

Williams,    Charles  H.     (Advantages  of  Gas  Engines 

for    Central-station    Work) ^ 427 

Wilson,   Charles   E.     Portrait 223 

Windmill    Suggestion.      A 50 

Winn,   .7.    E.      Portrait 337 

Winter.    H.    C.      Portrait 227 

Winter  Use   of  Electric  Pans 110 

Wire  Contracts  for  St.   Louis  Exposition 193 

Wire.    Electric-lisrht.    Sleet    on.      Illustrated 160 

Wire   Table,    A   Useful.      Illustrated Se."* 

Wireless  Communication   at   Sea 69 

Wireless    (Semi-)    Telegraph    or    Telephone    System, 

O'Connell's.     Illustrated 348 

Wireless    Signal    Apparatus,    Tommasina    Teleplionlc 

Receiver  for.     Illustrated 368 

Wireless    Telegraphy    in    Arctic    Exploration 329 

Wirelpss  Tnleeraphy  in  the  Navy 11,  180 

"Wireless  Telographv."     By  G.  W.  de  Tunzelmann. 

(Book   Table) 264 

Wireless  Telegraphv.  By  Warren  S.  .Tohnson.  Wifh 
discussion.    (Northwestern     Electrical    Association) 

85,     86 

Wireless   Telegraphy   in   Disfavor  in    Hawaii 113 

Wireless    Telegraphv.    Pere   Marquette    Railroad    Not 

to   Experiment    with    j 158 

Wireless    Telegi-aphv    Through      the      Earth.       (Ed- 

i*-orial)    290 

Wireless-tplenhone    Exnerimental    Apparatus 449 

Wireless    Telephony,    StnbblefiePVs 230 

Wireless  Telephony,  The  Speaking  Arc  and.  By 
Dr.  K.  E.  Guthe.  Illustrated.  (Engineering  So- 
ciety  of  the  University   of   Mifhigan) 248 

Wisconsin.  Electrical  Manufactures  in.  (Census  Re- 
port)      206 

Wisconsin  Independent  Telephone  Association.  Por- 
traits      227 

Wisconsin  Independent  Telephone  Association.  (Con- 
vention at  Milwaukee,  Februarv  19  and  20,   19t)2).. 

82,    148,  149 

Wisconsin  Independent  Telephone  Association.  (Con- 
vention at  Waupaca,  Wis..  June  25-27,  1902).    Illus- 

434.  472 

Wisconsin.  Independent  Telephony  in.  By  Richard 
Valentine.  (Interstate  Independent  Telephone  As- 
sociation)   263 

Wisconsin,  Telephone  Situation  in.     By  A.  L.  Huleh- 

inson   32.  100,  233 

Wolff.  Dr.  Frank  A.  (The  National  Bureau  of  Stand- 
ards.     Illustrated)    420 

Woods  Electric  Motor  Control.     Illustrated 49 

Worcester-Boston    Electric    Railway    462 

Worcester.  C.  H.     Portrait 15 

Worth's  New  Automobile  Coach 92 


X-ray   Machine,    Coin-controlled.     Illustrated. 


Yale,   Lord  Kelvin  Receives  a  Decree  from 320 

Year  in  Review.  The.     By  Elihu  Thomson 11 

Yerkes'    Electric-railway    Pla  ns   for    London.       With 

map 43fi 

York   County,  Neb.,   Telephone  Consolidation  in 182 


7ion.    Charles    jr.      Portrait 226 

Zosscn-Berlin     High-speed     Electric-rail  wav     Experi- 
ments     14,    249,    393,  394 


WESTERN  ELECTRICIAN 


EVERY    SATURDAY. 


Vol.  XXX. 


CHICAGO,  JANUARY  4,  1902. 


Kb.  I 


Central-station   Expansion   in   Chicago. 

By  Peter  Junkeksfeld. 

The  wonderful  advances  in  the  application  of  elec- 
tricity are  nowhere  more  clearly  shown  than  in  the 
rapidly  increasing  output  of  the  central-station  com- 
panies supplying  current  for  lighting  and  general 
power  purposes  in  our  large  cities.  This  seems  to 
be  particularly  true  in  Chicago,  where  all  of  the 
distinctively  central-station  business  is  carried  on 
by  two  companies,  the  Chicago  Edison  com- 
pany and  the  Commonwealth  Electric  company. 
The  kilowatt-hour  output  of  the  two  companies  dur- 
ing the  year  just  closed  has  increased  nearly  25 
per  cent. 

This    large    increase    necessarily,  required   addi- 


acter  of  service  Tendered  to  customers;  second, 
sufficient  saving  in  operating  expenses  to  warrant 
the  investment 

Under  the  first  consideration  it  is  always  found 
advisable  to  provide  a  thoroughly  reliable  trans- 
mission line,  which  frequently  means  an  under- 
ground line.  The  conditions  of  transmission  line 
and  converting  and  regulating  apparatus  must  be 
such  that  equally  good  regulation  can  be  provided 
on   the   distribution   system. 

The  second  consideration  requires  that  the  differ- 
ence in  cost  per  distributed  unit  of  output  before  and 
after  the  change  be  sufficient  to  allow  amply  for 
interest,  depreciation,  etc.,  on  the  investment  in  line 
and  sub-station  apparatus.  There  being  no  addi- 
tional demand  on  the  main  generating  station  at  the 


power  unit  now  being  installed,  the  new  boilers, 
coal  conveyors,  etc.  The  boiler-room  extension  begun 
about  one  year  ago  has  been  completed.  Ten  ad- 
ditional Heine  boilers  have  been  installed,  nine  of 
which  have  been  equipped  with  Babcock  &  Wilcox 
traveling  grates  and  one  with  the  McKenzie  travel- 
ing grate.  The  coal  storage  has  been  provided  in 
such  a  way  that  the  hoppers  are  directly  over  the 
traveling  grates,  to  which  they  deliver  by  means 
of  long  spouts.  The  capacity  is  3,000  tons,  provid- 
ing for  10  days'  run  under  present  conditions. 

The  completed  boiler  room  now  has  24  boilers, 
12  on  each  side,  and  all  of  them  equipped  similarly 
to  those  installed  during  the  last  year.  Two  addi- 
tional steel  stacks  have  been  erected,  so  that  the 
completed   boiler   plant   now    has     four    stacks,   as 


FIG.    I.      CENTRAL- STATION   EXPANSION   IN   CHICAGO. — NEW   5,000-H0ESEP0WER   DOUBLE-CURRENT    UNIT   AT   HARRISON   STREET   STATION. 


tional  capacity  in  generating  stations,  sub-stations 
and  distributing  systems.  The  policy  of  centralizing 
the  generation  of  current  in  the  least  possible  num- 
ber of  steam  stations  for  as  many  hours  of  the 
day  and  days  of  the  j-ear  as  possible  has  been  vigor- 
ously prosecuted.  In  most  cases  the  smaller  and 
scattered  steam  stations  are  still  kept  intact  and 
are  operated  as  subsidiary  steam  stations.  The 
steam  plants  in  these  stations,  are  operated  only 
a  few  hours  a  day,  the  light-load  period  being 
taken  care  of  by  means  of  rotary  converters  or 
motor-generators.  The  subsidiary  steam  station 
thus  becomes  at  once  also  a  distributing  sub-station. 

In  some  of  these  stations  sufficient  capacity  in 
converting  apparatus  is  installed  so  that  the  steam 
plant  is  operated  a  few  hours  each  day  only  during 
November  and  December.  This  arrangement  makes 
possible  a  very  considerable  saving  in  operating  ex- 
penses. 

When  investigating  the  advisability  of  shutting 
down  any  steam  station  and  operating  it  only  as  a 
subsidiary  plant  by  installing  converting  apparatus 
and  a  transmission  line  to  the  main  generating  sta- 
tion, the  question  usually  narrows  down  to  two 
prime   considerations:    First,   continuity   and    char- 


time  of  peak,  interest,  depreciation,  etc.,  on  the  gen- 
erating equipment  do  not  enter  into  the  problem. 
Local  operating  conditions  in  some  instances,  how- 
ever, introduce  additional  considerations. 

It  has  been  along  these  lines  that  much  work 
has  been  done  in  the  past.  Some  of  the  work  is 
still  incomplete  and  more  is  in  contemplation.  The 
work,  however,  has  been  completed  to  such  an  ex- 
tent that  soon  after  the  opening  of  the  new  year  the 
Chicago  Edison  and  Commonwealth  Electric  com- 
panies will  cover  their  entire  territory  from  Evans- 
ton  to  South  Chicago  by  operating  but  three  steam 
plants  during  all  except  the  hours  of  heaviest  load. 
The  arrangement  of  generating  stations,  transmis- 
sion system  and  distributing  sub-stations  as  now 
completed  or  under  way,  is  shown  on  the  map  on 
the  next  page,  Fig.  2. 

Additions   at   Harrison    Street    Station. 

The  principal  generating  station,  located  at  Har- 
rison street  and  Chicago  River,  has  been  consid- 
erably enlarged.  Fig.  3  shows  the  plan  of  the  en- 
gine and  boiler  rooms,  with  the  additions,  and  Fig. 
4  is  a  cross-sectional  elevation  of  the  new  west-end 
extension,    showing    the    new    vertical    8,000-horse- 


shown  in  the  picture  of  the  station  building  from 
the  northwest,  Fig.  5. 

The  method  of  handling  coal  is  briefly  as  follows : 
Four  cars  at  a  time  are  backed  in  on  the  switch 
at  the  west  end  of  the  station  and  from  two  cars 
coal  is  heaved  onto  a  Robins  belt  conveyor.  When 
these  two  cars  have  been  unloaded,  the  portable 
conveyor  is  moved  opposite  the  second  two  cars, 
which  are  likewise  unloaded.  This  portable  con- 
veyor, which  is  illustrated  in  Fig.  6,  delivers  coal 
to  hoppers  for  the  coal  crushers,  which,  in  turn,  de- 
liver to  the  main  conveyor.  There  are  two  coal 
crushers  and  two  main  conveyors  for  delivering  coal 
to  the  bunkers  above  the  boilers.  These  conveyors 
are  so  arranged  that  there  is  one  for  each  side  of 
the   boiler    room. 

The  ashes  from  the  traveling  grates  drop  into 
ash  bins  under  the  boilers,  from  which  they  are 
drawn  out  into  individual  hoppers,  which  deliver 
to  the  same  main  conveyor.  This  main  conveyor 
delivers  the  ashes  to  an  ash  tower,  from  which  they 
are  allowed  to  run  into  cars.  The  entire  boiler 
room  has  a  cement  floor.  Windows  have  been  pro- 
vided along  the  north  side  of  the  room  and  at  the 
east  end,  thus  providing  good  light  and  ventilation. 
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New  Generating  Units. 
In  the  west  end  of  the  engine  room  at  Harrison 
street  there  are  being  installed  two  Reynolds-Cor- 
liss vertical  compound  engines,  which  type  has 
become  very  popular  in  large  central-station  work 
both  in  this  country  and  Europe.  The  first  of  these 
engines  was  put  into  service  on  November  2d.  Its 
cylinders  are  38  and  80  inches  in  diameter,  with  a 
60-inch  stroke,  and  it  operates  at  75  revolutions  per 
minute.  This  unit  is  shown  in  Fig.  i,  the  photo- 
graph  having   been    taken   before   the    construction 
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FIG.    2.       CENTRAL-STATION    EXPANSION    IN    CHICAGO. — MAP  OF   CITY   SHOWING 
DISTRIBUTION    TO    SUB  STATIONS. 

work  was  entirely  finished.  It  has  carried  practically 
Its  rated  load  for  a  few  hours  every  day  since  it  was 
put  into  service.  The  general  construction  of  this 
engine  does  not  differ  materially  from  that  usually 
employed  in  this  well-known  type  of  engine.  The 
flywheel  is  25  feet  in  diameter  and  weighs  150,000 
pounds.  The  hollow  shaft  is  36  inches  in  diameter 
in  the  wheel  and  30  inches  in  the  bearings.  The 
'bearings  are  made  in  two  parts,  both  being  remova- 
ble for  relining  or  repairs.  The  bottom  one  is  water- 
jacketed.  The  engine  has  its  most  economical  cut- 
off when  developing  3,500  indicated  horsepower,  at 
which  power  the  steam  economy  is  guaranteed  to 
be  equivalent  to  12  pounds  of  dry  steam  per  hour. 
The  engine  is  to  be  capable  of  working  continuously 
at  a  maximum  load  of  5,000  indicated  horsepower. 
The  speed  regulation  during  each  revolution  i.^  to 
be  such  that  the  amount  of  angular  variation  from 
t'he  main  position  shall  'not  exceed  1-2880  of  a 
revolution. 

The  engine  is  directly  connected  to  a  40-polc, 
2.500-kilowatt,  300-volt  General  Electric  double- 
current  generator.  This  machine  operates,  normally, 
at  from  250  to  300  volts  on  the  direct-current  side 
and  at  about  170  volts  on  the  alternating  side.  The 
weight  of  the  generator  is  320.000  pounds,  and  it 
is  the  largest  of  its  kind  that  has  ever  been  built. 
It  will  carry  a  25  per  cent,  overload  for  three  hours 
within   very   conservative  heating  limits. 

The  direct-current  end  is  connected  directly  to 
the  outside  bus-bars  of  tlie  three-wire  system  by 
means  of  12  1,500.000-circular-mil  cables  and  two 
specially  designed  12,000-ampere  switches.  The  de- 
sign of  the  machine  is  such  that  a  six-phase  cur- 
rent is  delivered  on  the  alternating-current  end. 
The  alternating  current  is  carried  by  means  of  six 
six-'by-one-half-inch    copper    bars    to    one    i6o-kilo- 


watt  regrulator  and  three  4S0-kilowatt  transformers 
located  on  a  gallery  (Fig,  7,  page  4),  near  the  engine, 
making  these  hea\'y  leads  as  short  as  possible. 
These  three  step-up  transformers  provide  for  only 
one-half  the  capacity  of  the  machine.  Additional 
transformers  and  another  regulator  may  be  installed 
in  the  future,  so  that  when  needed  the  full  capacity 
of  the  machine  can  be  utilized  on  the  three-phase 
transmission  system.  These  transformers  have  two 
primary  coils  and,  like  all  other  transformers  on  the 
transmission  system,  may  be  connected  either  for 
4,500  or  9,000  volts. 

The  second  of  these  two  large 
engines  (shown  in  elevation  in 
Fig.  4)  is  now  being  installed, 
and  in  design  is  very  similar  to 
the  one  described  above,  except 
that  it  is  somewhat  larger.  The 
cylinders  are  46  and  94  inches  in 
diameter,  the  stroke  being  60 
inches.  The  engine  will  have 
i  t  s  most  economical  cut-off 
when  developing  5,000  indicated 
horsepower,  but  will  be  capable 
of  working  continuously  at  a 
maximum  load  of  8,000  indicated 
horsepower.  The  specifications 
for  steam  economy  and  speed 
regulation  are  the  same  as  those 
for  the  first  engine.  The  fly- 
wheel, however,  will  be  consid- 
erably heavier,  weighing  310,000 
pounds. 

This  engine  will  be  direct-con- 
nected  to    a   3,soo-kilowatt,   40- 
pole.  General  Electric,  revolving- 
field,  three-phase   alternator,  de- 
livering   current    at    9,000   volts. 
The  total   weight  of  the  revolv- 
ing  field    to   be    carried    by    the 
shaft    is     107,000    pounds.     The 
total  weight  of  the  generator  is 
about  250,000  pounds. 
Transmission      and      Switch- 
board Arrangements. 
When     the     first     three-phase 
work  of  the   company  was   laid 
out  it  was  arranged  to  have  all 
transformers   equipped  with  two 
primary  coils.    Heretofore  these 
have  been  connected  in  parallel 
to  deliver  4,500  volts.     The  com- 
pany's   business     has    grown    to 
such  an  extent  that  it  has  been 
decided  to  change  these  connec- 
tions so  as  to  deliver  9,000  volts. 
On  account  of  this  change  to  a 
higher    potential,    it    was    neces- 
sary    to     provide    entirely    new 
switching    apparatus.     The    two 
generators    above    described,    as 
well     as    the    two   400-kilowatt, 
double-current      units      installed 
two    and    three    years    ago,    are 
each  equipped  with  an  electrically  operated  oil  switch 
in  which  the  three  elements  are  each  enclosed  in  a 
separate    brick    compartment.     The    outgoing    trans- 
mission  lines   are    each   likewise   equipped   with  one 
of     these     electrically     operated     brick-compartment 
switches  with  overload  and  time-limit  attachments. 

As    the   main   switchboard    for   this    station    is    at 
the  extreme  east  end  of  the  room,  it  was  necessary 


of  three  single-pole,  double-throw  transfer  knife 
switches.  These  switches  are  similar  to  what  are 
commonly  known  as  "selector"  switches,  except  that 
they  have  two  blades  which  provide  for  transferring 
a  unit  from  one  bus  to  another  without  opening  the 
circuit.  By  this  means  the  generating  unit  can  be 
connected  to  either  one  of  the  two  bus-bars.  The 
outgoing  transmission  lines  are,  likewise,  connected 
to  similar  transfer  switches.  The  bus-bar  cabinet 
on  which  these  transfer  switches  are  mounted  is 
enclosed  and  entirely  isolated  from  the  regulating 
apparatus  and  instruments.  Separate  fireproof  oil- 
switch  rooms  contain  the  compartment  switches,  so 
that  these  again  are  separated  from  the  controlling 
panels  and  bus-bar  cabinet  by  the  main  building 
wall.  All  of  the  s^vitching  apparatus  and  oil  circuit- 
breakers,  with  attachments,  were  furnished  by  the 
General    Incandescent   Arc  Light   company. 

On  account  of  the  length  and  large  number  of 
transmission  lines  connected  to  this  station,  there 
is  a  very  large  electrostatic  capacity,  which,  of 
course,  would  be  considerably  increased  as  the  sys- 
tem is  developed  in  future.  It  was,  therefore,  de- 
cided to  abandon  entirely  the  use  of  air-break 
switches  and  fuses  and  to  make  provision  for  open- 
ing high-tension  underground  lines  only  by  means 
of    oil    circuit-breakers,    as    previously   mentioned. 

The  total  length  of  the  different  underground 
transmission  lines  now  connected  to  this  station  is 
23.7  miles.  All  of  this  cable,  which  has  been  in- 
stalled during  the  last  year,  has  a  seven-sixty- 
fourths-inch  paper  wall  over  each  conductor,  a  six- 
thirty-seconds-inch  paper  wall  over  the  three  con- 
ductors and  a  one-eighth-inch  lead  covering.  The 
cable  was  furnished  by  the  National  Conduit  and 
Cable  company  and  installed  by  the  underground 
department   of  the   Chicago   Edison   company. 

The  change  to  the  higher  potential  of  9,000  volts 
has  practically  doubled  the  amount  of  power  that 
can  be  delivered  over  the  present  transmission  sys- 
tem. The  voltage  w^ll  also  be  high  enough  so  that 
energy  can  be  transmitted  to  any  part  of  the  city 
where  there  is  a  likelihood  for  any  considerable  de- 
mand for  three-phase,  25-cycle  current. 

Dearborn  Street  Sub-station. 

Several  additional  rotary-converter  sub-stations 
have  been  established  during  the  year.  The  largest 
of  (these  is  known  as  the  Dearborn  Street  sub-sta- 
tion, and  is  located  in  the  basement  of  an  office 
building  at  112  Dearborn  street.  On  account  of 
the  large  amount  of  business  concentrated  in  this 
poiition  of  the  downtown  district  within  a  small 
area,  it  was  found  necessary  to  establish  a  sub- 
station in  the  basement  of  a  commercial  building. 
Under  these  conditions,  space  is,  of  course,  ex- 
tremely   valuable. 

The  ultimate  capacity  of  this  sub-station,  as  laid 
out,  will  be  3,000  kilowatts.  During  the  year  three 
500-kiIowatt  rotary  converters  have  been  installed, 
this  being  the  largest  size  possible  with  the  limited 
headroom.  A  plan  and  elevation  of  this  sub-station, 
indicating  the  arrangement  for  the  ultimate  capacity, 
is  shown  in  Fig.  8   (page  5). 

High-tension  current  is  supplied  to  this  sub-sta- 
tion through  either  or  both  of  two  transmission 
lines,  run  on  different  streets.  Brick-compartmenit 
switches,  with  reverse-power  attachments,  are  lo- 
cated near  the  point  where  these  cables  enter.  The 
reverse-power  attachments  are  intended  to  open  the 
high-tension  lines  automatically  in  case  of  such 
trouble    on    one    of   these    lines    as    would   result   in 
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FIG.    6.      CENTRAL-STATION    EXPANSION   IN    CHICAGO. — PORTABLE  COAL  CONVEYOR  AT  HARRISON  STREET. 


SO  to  locate  the  controlling  panels  for  the  new  ap- 
paratus that  they  could  conveniently  be  operated  in 
connection  with  the  main  switchboard.  These  pan- 
els were,  therefore,  located  directly  to  the  south 
of  the  main  board.  All  of  the  oil  switches  are  re- 
mote-controlled and  there  is  no  high  potential 
on  the  operating  panels.  The  main  switchboard 
connections,  however,  are  such  thait  the  leads  from 
the  generators   are  taken   first  to  the  middle  point 


the  rotary  converters  reversing  and  delivering  cur- 
rent from  the  system  back  to  the  transmission  line. 
Fig.  9  gives  a  view  of  the  i2-panel  switchboard 
which  controls  the  direct-current  feeders  from  this 
sub-station.  A  portion  of  the  cable  work  in  the 
rear  of  the  board  is  also  shown.  The  two  poten- 
tials are  separated,  one  remaining  on  the  floor  and 
one  on  the  ceiling,  and  the  neutrals  are  connected 
to  the  neutral  bus  near  the  wall. 
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State  Street  Sub-station. 

A  new  sub-station  has,  likewise,  been  installed 
at  123s  State  street,  and  is  known  as  the  State 
Street  sub-station.  A  new  building  was  especially 
erected  for  this  purpose.  The  basement  is  fitted  up 
to  accommodate  a  storage  battery,  consisting  of 
i;o  G-33  cells,  with  25-point  end-cell  regulating 
switches.  The  first  floor  is  designed  to  accommo- 
date the  rotary  converters.  A  high-tension  gallery 
is  pro\-ided  for  the  9,000-volt  switching  apparatus. 
The  second  floor  is  fitted  up  as  a  living  apartment 
for  the  attendant. 

As    the   two     transmission    lines    leading    to    the 
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to  make  some  other  provision  for  additional  ca- 
pacity at  the  time  of  peak  in  November  and  Decem- 
ber. An  additional  storage  battery,  consisting  of 
H-Si  cells,  was  therefore  installed  in  the  sub-station 
in  the  headquarters  building  of  the  company  on 
Adams  street.  This  battery  is  very  similar  to  the 
batteries  previously  installed  in  the  same  sub-station. 
The  combined  capacity  at  a  one-hour  rate  of  the 
three  storage  batteries  now  in  this  sub-station  is 
36,000  amperes.  These  batteries  are  located  respec- 
tively on  the  basement,  first  floor  and  first-floor 
mezzanine  of  the  Edison  building. 
A   three-unit  booster  set  for   charging  these  bat- 
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Twenty-seventh  street  sub-station  pass  this  sub-sta- 
tion, they  are  looped  through  a  specially  constructed 
plugging  board.  By  this  means,  in  case  of  trouble, 
on  one  line  north  of  this  sub-station  and  on  the 
other  line  south  of  the  sub-station,  the  remaining 
two  sections  still  in  good  order  could  be  connected 
and  the  two  stations  carried  in  this  way,  thus  giving 
additional  flexibility  and  provision  for  emergencies. 

West  Fourteenth   Street  Sub-st.ation. 

Less  than  three  years  ago  the  first  Edison  three- 
wire  direct-current  service  was  delivered  west  of 
the  Chicago  River.  Considerable  conduit  was  in- 
Stalled  and  a  feeder  run  to  Blue  Island  avenue  and 
Twelfth  street.  This  was  quickly  followed  by  sev- 
eral additional  feeders.  The  growth  of  business  in 
this  territory  has  been  especially  rapid  and  has  been 
extended  so  far  southward  that  it  was  found  ad- 
visable during  the  last  year  to  establish  a  sub- 
station at  311   West  Fourteenth   street. 

A  new  building  was  therefore  especially  con- 
structed for  this  purpose.  The  limited  depth  of 
sewer  prohibited  the  use  of  a  basement  unless  pro- 
\asion  were  made  for  pumping  the  sewerage.  It 
was,  therefore,  decided  to  depress  the  first  floor 
about  four  feet  below  the  sidewalk  grade  and  to 
use  this  room  for  rotary  converters.  The  floor  im- 
mediately above  was  fitted  up  for  a  storage  battery, 
while  the  third  floor  is  utilized  for  Jiving  apart- 
ments for  the  station  attendant.  An  exterior  view 
of  the  building  is  shown  in  Fig.  10  and  a  longi- 
tudinal section  is  given  in  Fig.  II. 

At  first  it  was  contemplated  to  install  only  a 
floating  storage  battery  of  120  cells.  These  cells 
consisted  of  19  G  plates  each,  installed  in  tanks 
having  sufficient  capacity  to  accommodate  ultimately 
33  plates.  The  increase  in  business  was  so  rapid, 
however,  that  before  this  floating  battery  was  put 
into  service,  it  was  found  necessary  to  make  pro- 
vision for  installing  a  rotary  converter,  which  has 
been  in  service  since  December  nth.  It  was  also 
necessary  to  install  30  additional  tanks  of  battery 
and  provide  end-cell  regulating  switches.  An  in- 
terior view  of  this  sub-station,  which  is  still  incom- 
plete,  is    shown  in   Fig.   12. 

Addition  to   Ad.\iis    Street   Sue-st.ation. 

Early  in  the  year  it  became  evident  that,  on  ac- 
count of  the  labor  troubles  existing  at  that  time 
in  the  manufacturing  plants  all  of  the  new  ap- 
ratus  of  the  Edison  company  in  contempla- 
tion   could    not    be    put    into    service    in    time    for 
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teries  is  being  installed.  The  generators  of  this  set 
each  deliver  2,000  amperes  at  50  volts,  and  are 
both  directly  connected  to  one  300-horsepower  250- 
volt   motor. 

North  Side  Extensions. 
A  storage  battery  has  also  been  installed  to  help 
out  the  load  on  the  North  avenue  sub-station.  Prop- 
erty was  secured  directly  across  the  alley  and  a 
small  building  erected  thereon.  The  battery  con- 
sists of  150  cells  of  33  G  plates  each.  The  tanks, 
however,  are  large  enough  to  accommodate  ulti- 
mately 49  plates,  so  that  the  present  capacity  of  the 
battery  may  be  increased  50  per  cent.     The  battery 


station    which    will    gradually    replace     the    present 
North  avenue  sub-station. 

The  change  in  potential  to  the  liigher  transmission 
voltage 'has  made  it  practicable  to  transmit  2.i-cycle 
current  to  the  present  generating  station  in  the 
northern  district  of  the  Commonwealth  Electric  com- 
pany at  660  Lincoln  avenue,  where  a  200-kilowatt 
motor-generator  set  is  being  installed.  The  set  will 
consist  of  a  250-kilowatt,  g,ooo-volt,  2S-cycle,  syn- 
chronous motor,  direct-connected  to  a  200-kilowatt, 
6o-cycle,  four-wire,  three-pltase  generator,  deliver- 
ing at  a  maximum  4,150  volts  and  2,400  volts  be- 
tween the  neutral  and  any  one  of  the  three  outside 
conductors.  This  motor-generator  set  will  provide 
additional  capacity  at  the  time  of  peak  and  will 
also  make  it  possible  to  shut  down  the  steam  plant 
for  16  or  18  hours  a  day.  This,  it  is  expected,  will 
make  a  very  considerable  saving.  It  is  contem- 
plated to  change  the  distribution  system  gradually 
so  as  to  adapt  it  better  to  the  four-wire,  three-phase 
generators  which  are  now  being  employed  in  all 
districts  of  the  Commonwealth  Electric  company. 
West  Side  Extensions. 

The  increase  in  business  in  the  western  district 
of  the  Commonwealth  company  has  been  such  that 
the  present  method  of  generating  alternating  cur- 
rent by  means  of  small  belted  units  and  distributing 
by  means  of  long  single-phase  feeders  from  the  old 
Washington  street  station  is  entirely  inadequate. 
Property  was  therefore  secured  and  a  new  building 
is  being  erected  at  1094-1096  West  Madison  street. 
This  building  will  be  a  combined  oflice,  storeroom 
and   sub-station  building.     The  front  or  office  por- 
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is  arranged  so  that  the  ^S  positive  cells  are  on  the 
second  floor  and  the  75  negative  cells  on  the  first 
floor,  each  being  equipped  with  two  25-point  end- 
cell  regulating  switches.  At  present  this  battery 
sub-station  is  operated  in  connection  with  the  North 
avenue  sub-station.  The  battery  building  was  lo- 
cated on  the  rear  of  a  25-foot  lot,  it  being  contem- 
plated to  extend  this  building  ultimately  through 
the  fall  peak.    The  company  was,  therefore,  forced  to   the  street  and  establish  a  rotary- converter   sub- 


tion  is  approximately  45  by  50  feet,  and  contains 
three  stories  and  basement.  The  first  floor  will 
contain  a  private  oflice  for  the  district  superintend- 
ent, the  general  district  offices,  cashier,  bookkeepers, 
solicitors,  etc.  The  second  floor  will  contain  ojfices 
for  the  head  wireman,  lineman,  trimmers,  meter  de- 
partment, and  arc-lamp  storage  and  repairs.  The 
third  floor  will  contain  two  living  apartments.  To 
the  rear  of  these  will  be  located  the  storeroom,  con- 
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sisting  of  two   floors   and  basement,   and   the   sub- 
station  proper. 

This  sub-station  will  accommodate  two  500-kiIo- 
watt  motor-generators,  a  separate  motor-driven  ex- 
citer, a  belt-driven  exciter,  and  the  necessary 
switchboards.  It  will  be  connected  with  the 
Harrison  street  station  of  the  Chicago  Edison 
company,  through  two  transmission  lines.  Each 
of  the  motor-generator  sets  will  consist  of  a 
9,000-volt,  25-cycle  synchronous  motor  and  a  four- 
wire,  three-phase,  60-cycle  generator,  delivering 
at    a    maximum    2,400    volts    between    the    outside 
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FIG.    lO.       CENTRAL-STATION  EXPANSION  IN    CHICAGO. — 
WEST   FOURTEBNTH    STREET   SUB-STATION. 

wires  and  2,400  volts  between  the  neutral  and  any 
one  of  the  three  outside  conductors.  These  two 
machines,  having  10  and  24  poles  respectively  and 
operating  at  300  revolutions  per  minute,  are 
mounted  on  the  same  shaft  and  base,  with  two 
bearings  for  the  set,  thus  making  a  very  compact 
and  at  the  same  time  economical  combination. 

Arrangements  have  also  been  completed  for  de- 
livering 9,000-volt,  25-cycle,  three-phase  current  to 
a  sub-station  owned  by  the  Lake  Street  Elevated 
Railroad  company  at  Lake  and  Rockwell  streets. 
A  single  No.  0000  transmission  line  connects  this 
sub-station  with  the  West  Madison  street  sub-sta- 
tion. The  9,000-volt  switching  arrangements  at  the 
latter  are  such  that  the  two  sub-stations  may  be 
carried  independently  on  the  two  transmission  lines, 
or  both  can  be  carried  on  either  transmission  line. 

South  Side  Additions. 

The  new  installations  in  the  southern  district, 
which  were  described  in  the  Western  Electrician 
of  January  12,  1901,  have  more  than  fulfilled  ex- 
pectations. The  Fifty-sixth  street  generating  sta- 
tion has  been  enlarged  by  the  addition  of  another 
1,500-horsepower  engine,  directly  connected  to  a 
1,000-kilowatt,  four-wire,  three-phase,  60-cycle  alter- 
nator, a  duplicate  of  one  of  the  units  previously  in- 
stalled. An  additional  battery  of  boilers  has  also 
been  put  into  service. 

The  old  arc-lighting  station,  located  at  Ninety- 
sixth  and  Erie  streets,  has  also  been  shut  down. 
Circuits  have  been  rearranged  so  that  all  of  the 
series  arc  circuits  in  the  district  south  of  Thirty- 
ninth  street  are  carried  from  the  old  Fifty-sixth 
street  station.  This  old  series  arc  plant  is  located 
at  the  end  of  the  new  station  and  has  been  slighlly 
rearranged  to  meet  the  operating  conditions  more 
suitably.  Steam  for  the  old  plant  is  furnished  from 
the  new  boiler  room,  which  thus  gives  a  great  im- 
provement in  boiler-room  service  and  better  econ- 
omy. 

The  work  of  centralizing  and  improving  the  dis- 
tribution system  in  this  large  area  south  of  Thirty- 
ninth  street,  which,  four  years  ago,  was  still  sup- 
■  plied  from  six  different  stations,  has  now  been 
completed  to  such  an  extent  that  the  entire  district 
is  supplied  from  a  single  generating  station.  Tlje 
load  on  the  new  alternating  plant,  which  has  con- 
densing engines,  consists  largely  of  residential  and 
scattered  suburban  lighting,  as  well  as  some  power, 
for  all  of  which  the  new  four-wire,  three-phase 
system  has  proven  very  satisfactory. 


By  William 

It  is  scarcely  to  be  expected  that  those  who  cast 
the  horoscope  of  the  new  century  in  matters  elec- 
trical should  now  find  much  to  encourage  them  in 
the  net  results  of  the  first  year,  just  closed.  It  has 
been  a  year  of  invention  rather  than  of  discovery,  of 
refinement  of  design  rather  than  evolution  of  new 
types,  of  improvements  in  production  rather  than 
chaiiges  in  methods,  of  growth  along  lines  tentatively 
indicated,  of  generation  in  larger  units  and  of  trans- 
mission at  higher  potentials,  and  of  expansion  in  the 
existing  applications  of  electricity. 

1  he  Pan-American  Exposition  afforded  an  ex- 
ceptional opportunity.  One  could  there  compare  the 
most  recent  developments  and  study  the  latest  im- 
provements in  electrical  engineering.  It  was  but 
natural  that  electricity  should  play  a  prominent,  if 
not  the  most  important,  part  in  such  a  locality.  The 
public  was  familiarized  with  electric-power  develop- 
ment, transmission,  distribution  and  utilization  on 
a  scale  never  before  equaled.  Niagara  itself  was 
really  a  part  of  the  exposition.  Within  its  walls 
were  appliances  for  handling  the  ii,ooo-volt  Niag- 
ara current  which  were  prototypes  of  those  being 
installed  on  the  Manhattan  elevated  system  in  New 
York,  to  be  supplied  in  similar  blocks  of  steam- 
generated  power  at  the  same  voltage;  and  the  new 
multiple-unit  control  for  this  train  service  was 
brought  out  and  there  first  exhibited  as  to  be  in- 
stalled. The  60,000-volt  transmission,  recently  ac- 
complished in  California,  was  brought  home  to  the 
visitor  by  the  exhibit  of  the  combination  fuse  and 
switch  designed  for  handling  this  unparalleled  po- 
tential. But  probably  the  greatest  interest  centered 
about  two  exhibits  which  may  justly  claim  to  be 
epochal  in  their  way,  the  Edison  storage  battery 
and  the  Nernst  lamp    as  developed  in  America. 

Edison  Storage  Battery. 
The  principle  of  the  Edison  nickel-iron  cell  is 
not  new.  With  the  characteristic  genius  of  the 
American  inventor,  however,  Edison  essayed  to  de- 
velop a  practical  storage  battery  from  this  little- 
known  cell.  It  was  the  aim  to  have  it  possess  the 
following  advantages :  Absence  of  deterioration  by 
work;  large  storage  capacity  per  unit  mass;  capa- 
bility of  being  rapidly  charged  and  discharged;  capa- 
bility of  withstanding  careless  treatment;  inexpen- 
siveness.  The  positive  element  is  iron  and  the  nega- 
tive element  is  a  superoxide  of  nickel,  correspond- 
ing respectively  to  the  spongy  lead  and  the  lead 
peroxide  of  the  ordinary  secondary  cell.  The  elec- 
trolyte is  potash.  The  storage  capacity  of  the  cell, 
per  unit  of  its  total  mass,  is  14  watt-hours  per 
pound ;  that  is  to  say,  the  weight  of  this  cell,  per 
unit  of  electric  energy  at  the  terminals,  is  53.3 
pounds  per  electrical  horsepower-hour.  When  this 
performance  is  compared  to  the  modern  lead  storage 
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Charging  the  Edison  cell  results  in  the  oxygen 
leaving  the  iron  and  being  delivered,  temporarily,  to 
the  nickel.  The  condition  is  then  stable  till  the 
circuit  is  completed.  On  discharging,  the  iron  o.xi- 
dizes,  while  the  nickel  oxide  is  reduced  to  a  lower 
state  of  o.xidation.  The  potassic  hydrate  takes  no 
part  in  the  ultimate  products  of  discharge  at  either 
electrode.  The  quantity  of  the  electrolyte  required 
is  therefore  very  small.  While  the  concentration 
of  the  electrolyte  in  the  neighborhood  of  the  plates 
is  subject  to  change,  it  is  not  changed  as  a  whole. 
Diffusion  is  necessarily  more  rapid  than  in  the  lead 
cell.  The  effect  of  the  concentration  changes  at 
the  two  electrodes  upon  the  electromotive  force  of 
the  cell  is  still  subject  to  discussion,  and,  along 
wiith  effects  of  internal  resistances,  can  only  be  an- 
swered by  experiment.  The  charging  electromotive 
force  begins  at  about  1.5  volts,  and  ends  at  about 
1.6  volts.  The  initial  discharging  electromotive 
force  is  1.5  volts  and  has  a  mean  value  of  approxi- 
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mately  i.i  volts,  while  corresponding  limits  in  the 
lead  cell  are  2.1  and  1.8  volts.  Experiments  have 
been  carried  on  for  many  months  repeatedly  charg- 
ing and  discharging  these  cells,  without  any  signs 
of  depreciation. 

Nernst  Lamp  in  America. 
The  Nernst  lamp  has  been  developed  in  this  cen- 
tury by  Mr.  George  Westinghouse  to  the  point  of 
a  commercial  success.  In  the  dome  of  the  Elec- 
tricity building  of  the  Pan-American  Exposition 
44,000   candlepower   of   Nernst  lamps   was   in   daily 


FIG.    7.      central-station    EXPANSION    IN   CHICAGO. — TRANSFORMER   GALLERY   AT   HARRISON    STREET. 


The  proposed  electric  railway  from  Summit,  Miss., 
to  Magnolia,  passing  through  the  towns  of  Fern- 
wood,  Whitestown  andMcComb  City,  will  soon  be 
constructed.  The  plan  is  to  organize  a  company 
with  a  capital  stock  of  $250,000,  and  the  approxi- 
mate cost  of  the  road  will  be  about  $20,000  per  mile. 


battery,  it  will  be  at  once  apparent  that  an  enormous 
advance  has  just  been  made.  The  common  accumu- 
lator yields  only  from  four  to  six  watt-hours  per 
pound  of  battery.  The  oxidizable  element  and  the 
depolarizer  consist  of  finely  divided  iron  and  oxide 
of  nickel,  preferably  mixed  with  flake  graphite,  to 
increase  the  permeability  to  the  alkali  hydroxide 
solution.  The  material  is  placed  in  perforated 
nickel-plated  steel  boxes.  These  are  packed  in  a 
nickel-plated  steel  grid. 


use,  in  units  of  50,  175,  400  and  2,000  candlepower. 
The  lamps  were  operated  on  a  60-cycle,  220-volt 
alternating-current  circuit.  This  lamp  has  entered 
a  field  not  now  commercially  occupied  by  any  other 
form  of  electric  light;  that  is,  the  alternating-cur- 
rent service  Ibetweeni  the  low-candlepower  incan- 
descent and  high-candlepower  arc  lamp.  The  unit 
for  all  combinations  of  the  Nernst  lamp  is  the  50- 
candlepower  glower,  which,  in  multiple  arrangement, 
produces  any  candlepower  desired. 
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The  classic  paper  on  "DevelopmciU  of  tlie  Nernst 
Lamp  in  America,"  presented  by  Mr.  A.  J.  Wurts,  at 
the  Buffalo  meeting  of  the  American  Institute  of 
Electrical  Engineers  was  reprinted  in  full  in  the 
Western  Electrician  at  the  time.  The  glower,  of  rare 
earth,  is  supplied  with  an  automatic  heating  and  reg- 
ulating device,  in  series  with  it.  Through  this  all  the 
rush  of  current  passes  at  first,  the  glower  being  a 
non-conductor  when  cold.  As  the  glower  becomes 
heated,  in  from  25  to  45  seconds,  according  to  the 
size  of  the  lamp,  it  becomes  an  excellent  conductoi. 
The  current  passes  through  the  glower,  llience,  in 
series  witli  it,  through  the  regulator  and  the  control 
magnet,  which  latter,  on  being  thus  energized,  tuts 
out  the  healer  coil. 

The  whole  value  of  the  Nernst  lamp  is  based 
upon  Dr.  Nernst's  discovery  that  the  so-called  re- 
fractory rare  earths  emit  more  light  than  the  com- 
mon incandescent  lamp  with  the  same  expenditure  of 
electric  energi';  and,  at  the  same  time,  they  effectu- 
ally resist  decomposition  and  disintegration  even  in 
the  open  air.  The  material  forming  the  glower 
actually  becomes  translucent  and  emits  light  from 
its  interior  and  from  its  exterior  surface.  The  qual- 
ity of  the  light  emitted  is  unsurpassed  in  its  close 
approximation  to  daylight.  By  means  of  this  light 
the  finest  graduations  of  color  are  to  be  seen  in 
their  proper  relation.  There  is  an  absence  of  any 
shadow,  combined  with  great  steadiness  of  the  light, 
simplicity  and  low  cost  of  maintenance,  high  effi- 
ciency and  a  possibility  of  very  satisfactory  operation 
on  circuits  of  as  low  frequency  as  25  cycles.  Reg- 
ulation is  secured  by  using  a  ballast — a  fine  iron 
wire  resistance — in  series  with  each  individual 
glower  and  hermclicall}'  sealed  in  a  glass  tube. 
Tliis,  of  course,  reduces  the  working  efficiency, 
analogous  to  the  similar  ballast  in  the  arc  lamp. 
The  porcelain  disk  behind  the  heater  becomes  coated 
w^ith  a  thin  layer  of  platinum  black,  requiring  peri- 
odical removal,  amounting  to  about  the  same  care 
as   required   of  an  arc  lamp. 

The  nickel-steel  storage  battery  and  the  Nernst 
lamp  are  the  two  most  prominent  examples  of  the 
year  in  illustration  of  the  American  metliod  of  de- 
veloping a  scientific  fact  to  a  commercial  product — 
a  laboratory  experiment  into  a  new  industry. 

Distributing  Systems. 
The  advent  of  the  Nernst  lamp  for  220-volt  al- 
ternating circuits  has  brought  again  to  the  fore  the 
c|uesttons  of  distributing  systems.  Shall  the  dis- 
tribution be  alternating  or  direct,  two  or  three-wire, 
no  or  220  volts?  In  the  effort  to  satisfy  immediate 
demands  and  anticipate  future  developments  there 
is  a  marked  tendency  to  adopt,  in  new  installations, 
alternating  current  for  almost  all  ordinary  service ; 
that  is,  for  the  220-volt,  three-wire,  distributing  sys- 
tems for  incandescent  lamps,  with  inherent  ad- 
vantages in  use  of  large  transformers  at  suitable 
points,  and  for  the  alternating-current  series  arc 
lighting   and   power    distribution.     For    mixed    light 
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sets,  of  three-pJiasc,  6,600-voIt,  25-cycle  type.  Dis- 
tribution is  made  by  paper  and  rubber-insulated 
cables  to  the  transforming  sub-stations,  with  six- 
phase  rotary  converters,  feeding  direct  current  to 
Edison  three-wire  service,  at  135  volts  on  each  side. 
Electric  Traction. 
In  electric  traction,  notwithstanding  all  of  the  in- 
telligent discussion  carried  on  throughout  the  coun- 
try during  the  past  year,  there  is  now  no  innnediate 
probability  of  the  use  of  alternating  motors  in  this 
field.  In  some  instances,  even,  the  use  of  a  storage- 
battery  plant  serves  to  extend  the  area  of  direct- 
current  distribution,  postponing  the  day  when  high- 
tension,     Totarj'-converter     sub-stations     should     be 
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FIG.     g.      CENTRAL-STATION     EXPANSION      IN     CHICAGO. — 
SWITCHBOARD   IN    DEARBORN    STREET  SUB  STATION. 

required.  In  the  heart  of  the  city  service  the  stor- 
age battery  is  still  in  good  repute,  and  in  the  best 
traction  plants  it  is  found  to  require  minimum  at- 
tention while  kept  practically  floating  on  the  line. 
The  Manhattan  elevated  road,  in  New  York  city, 
furnishes  certainly  the  most  illustrious  example  of 
the  direct  use  of  alternating  currents  in  traction, 
namely,  high-tension  generation  and  transmission  to 
transformer  and  rotary-converter  sub-stations,  with 
storage-battery  auxiliaries,  for  direct-current  train 
motors.  It  is  scarcely  two  years  since  it  was  de- 
cided to  adopt  electricity  on  the  Manhattan  system, 
with  its  75  miles  of  track,  200  trains  daily,  carrying 
over  200,000,000  passengers  yearly,  at  a  speed  of 
from  14  to  17  miles  per  hour.  The  main  generating 
station    has    loo.ooo-horsepower    capacity,    in    5,000- 


a  |)raclically  sine  wave  of  electromotive  force  at 
"u  load  and  under  full  load.  The  arrangement  ol 
ihe  power-house  equipment  subdivides  it  into  eight 
complete  and  practically  independent  generating 
units,  each  with  its  battery  of  boilers  and  auxiliaries. 

Extensive  use  will  be  made  for  the  first  time 
of  power-factor  indicators  on  the  switchboard  as 
automatic  signaling  devices  between  the  sub-station 
and  the  power  house.  The  converters  arc  guaran- 
teed to  stand  an  overload  of  100  per  cent,  without 
hunting  or  falling  out  of  step.  Heavy  copper  rings 
extend  around  the  pole  lips,  with  inward  projecting 
lips,  from  each  edge  toward  the  center,  to  prevent 
hunting. 

In  the  track  construction  90-pound  rails  are  used, 
while  for  the  third  rail,  lOO-pound,  60-fool  sections 
arc  to  be  laid.  These  latter  will  have  a  reduced 
percentage  of  carbon  and  manganese  to  increase 
the  conductivity.  The  special  rail  that  has  been 
rolled  will  be  too  soft  for  ordinary  track  service, 
but  will  have  a  resistance  of  only  about  eight  times 
that  of  copper. 

The  switching  arrangements  required  in  these 
large  units  for  high-potential  service  have  resulted 
in  the  development  of  entirely  new  switches — the 
time-limit  relay,  oil-circuit-breaking  type.  In  these 
switches,  in  case  of  a  short  circuit,  power  is  cut 
off  at  the  end  of  a  predetermined  time  interval,  as 
three  seconds.  The  sub-station  oil-break  switches, 
however,  iustaiUaneously  open  in  case  of  a  reversal 
of  current,  as  would  be  caused  by  a  short-circuit  iu 
a  cable.  In  addition,  remarkable  provisions  have 
been  made  against  accidents,  casualties  and  emer- 
gencies. Exciter  bus-bars  are  in  duplicate,  and 
emergency  arrangements  are  provided  for  simul- 
taneously discharging  the  fields  of  all  generators 
in  parallel. 

Probably  the  most  noted  heavy  electric-railroad 
development  during  the  year  has  Ijeen  the  Albany- 
Hudson  service.  Its  37  miles  of  third-rail  distribu- 
tion is  the  longest  in  the  world.  The  generating 
plant  contains  three  750-kilowatt,  25-cycle,  12,000- 
volt  alternators,  supplying  three  three-phase  trans- 
fo'rmer  rotary-converter  sub-stations,  for  the  600- 
volt,  direct-current  motor  train  service.  The  speed 
attained   is  50  miles   per  hour. 

The  similar  18-mile  service  between  Toledo,  Ohio, 
and  Monroe,  Mich.,  is  part  of  a  system,  eventually 
to  extend  to  Detroit.  Its  importance  lies  in, its  be- 
ing thoroughly  representative  of  an  expansion  by 
which  existing  and  consolidated  city  traction  sys- 
tems are  to  be  connected  by  interurban  train  service 
till    hundreds    of    miles    of    territory    are    covered. 

-h  extensions  are  now  to  be  especially  noted  in 
Ohio,  Indiana,  Michigan,  New  Jersey  and  Massa- 
chusetts. 

Another  type  of  development  is  imminent  in  the 
application  of  electricity  as  required  for  tunnel  serv- 
ice.    The  success  of  the  Baltimore  and  Ohio  electric 
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Fig.  8,     Plan  and  Elevation  of  Dearborn  Street  Sub-station. 
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and    power    service,    the    four-wire,    three-phase    is 
preferred  to  three-wire,  three-phase. 

In  some  cases,  however,  notably  in  the  larger  cit- 
ies with  their  three-wire  Edison  systems  installed, 
the  change  is  made  more  gradual  by  the  generation 
and  transmission  of  electric  energy  by  alternating 
currents,  combined  with  distribution,  regulation  and 
delivery  by  direct  currents.  This  is  especially  to  be 
noted  where  storage -batter}^  auxiliaries  are  found 
necessary,  as  in  incandescent  lighting.  Progress  still 
goes  forward  in  the  development  of  such  a  system 
for  New  York  city,  ultimately  to  comprise  four 
generating  stations.  The  largest  of  these  will  have 
a   capacity  of   125,000  horsepower   in    16  generating 


kilowatt,  three-phase,  ii,ooo-volt,  25-cycle  units. 
These  direct-connected,  revolving-field  flywheel  gen- 
erators are  the  largest  and  most  massive  yet  de- 
signed and  built.  They  are  guaranteed  to  stand  50 
per  cent,  overload  for  two  hours,  and  not  to  exceed 
rise  of  temperature  of  55°  Centigrade,  and  to  main- 
tain normal  output  under  non-inductive  load  for  24 
hours,  with  rise  of  tempera.ture  not  to  exceed  35" 
Centigrade ;  and  to  show  an  efficiency  of  97  per 
cent,  at  25  per  cent,  overload,  and  of  96.5  per  cent, 
at  full  load.  The  armature  insulation  has  been 
tested  at  25,000  volts  for  30  minutes  and  35.000  volts 
for  one  second.  The  refinements  of  design  intro- 
duced will  insure,  from  the  three-phase  star  winding, 


Interior  ct  West  Fourteentli  Street  Sub-station. 

locomotives,  now  with  third-rail  distribution,  has  no 
doubt  stimulated  to  electric  tunnel  haulage  of  steam- 
train  units,  as  in  the  2^4-mile  Cascade  tunnel  of  the 
Great  Northern  road,  and  the  projected  interstate 
deep-timnel  route  of  the  Pennsylvania  road  under 
New  York  city.  While  it  is  primarily  a  question  of 
the  best  distributing  system,  it  seems  only  a  matter  of 
time  before  electric  haulage  Avill  be  employed  for  the 
terminal  service  of  steam  roads  centering  in  the  heart 
of  the  great  cities,  as  in  the  recently  constructed  Or- 
leans railway  extension,  in  Paris.  No  doubt  the 
most  serious  obstacles  lie  in  the  complicated  yard 
switching  systems,  the  accretion  and  growth  of  years. 
.\    rearrangement    of   these   yards    would    do    much 
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toward  solving  the  problem  of  the  terminal  haul- 
aye  of  steam  train  units  by  electricity,  and  prob- 
ably quite  as  much  as  similar  rearrangements  have 
done  toward  simplifying  existing  steam-terminal  fa- 
cilities. 

Power  Transmissions. 

The  year  now  past  will  also  be  historic  for  wit- 
nessing the  installation  and  successful  operation  of 
the  longest  distance  and  highest  potential  electrical 
transmission  in  the  world — ^that  of  tlie  Bay  Counties 
Power  company  of  California.  About  1,000  horse- 
power of  electric  energy  is  now  being  delivered  a 
total  distance  of  218  miles,  from  the  Colgate  gen- 
erators to  the  Stockton  transformers,  by  using  the 
aluminum  lines  of  both  the  Bay  Counties  and  the 
Standard  companies.  The  system  is  designed  to 
operate  at  from  40,000  to  fo.ooo  volts.  As  an  ex- 
periment, one  of  the  lines  was  operated  in  adverse 
weather    for    two    hours,    at   80,000   volts. 

Tnrning  now  to  Niagara  power,  it  is  to  be  noted 
]  that  the  voltage  of  this  transmission  has  been  in- 
I  creased  from  11,000  to  22,000  on  the  20-mile  Niag- 
'  ara-Buffalo  line,  decreasing  the  losses  and  increas- 
ing the  cnergj'  capacity  of  the  line.  The  three 
three-phase  copper  and  aluminum  lines  now  transmit 
the  output  of  three  of  Niagara's  5,000-horsepower 
generators  to  the  new  Buffalo  terminal  transforming 
sub-station.  Here  the  potential  is  reduced  from  22,- 
000  to  11,000  volts,  three-phase,  and  distributed 
through  the  underground  system  of  the  city.  Here- 
tofore, the  live  circuits  were  switched  in  on  the  low- 
tension  side  of  the  transformers.  Now,  high-ten- 
sion circuit-breaking  switches  and  lightning  arrest- 
ers have  been  placed  in  the  lines  where  they  leave 
the  power  house.  The  arresters  are  connected  to 
the  lines  through  fuses — a  practice  peculiar  to  Ni- 
agara. 

The  development  of  Niagara  goes  forward  apace, 
both  on  the  American  and  the  Canadian  sides.  On 
the  former,  the  wheel-pit  for  the  additional  50,000 
horsepower  is  well  under  way.  Very  slight  modi- 
fications only  have  been  proposed  in  the  development 
of  this  side  of  the  canal,  and  in  the  turbines  and 
iu  the  generators.  Perhaps  this  is  the  most  con- 
vincing proof  of  the  remarkable  foresight  displayed 
in  the  original  Niagara  installation.  On  the  Cana- 
dian side,  however,  radical  departures  are  to  be 
made,  in  the  development  of  the  110,000  horsepower, 
by  adopting  10,000-horsepower  generating  units. 
The  undertaking,  now  well  in  hand,  is  for  an  im- 
mediate development  and  utilization  of  about  one- 
third  this  amount.  There  seems  to  be  little  doubt 
that  the  ultimate  use  to  be  made  of  such  an.  enor- 
mous power  development  at  Niagara  will  lie  in 
electrochemical  and  metallurgical  lines.  It  will 
place  this  vicinity  ahead  of  all  others  in  this  re- 
spect,  for  there   is   only   one   Niagara. 
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Christmas  Gifts  to  Street-railway   Em- 
ployes. 

The  employes  of  many  of  the  street-railway  com- 
panies operating  in  different  cities  throughout  the 
country  were  the  recipients  of  increases  in  wages 
or  other  presents  on  Christmas  Day.  In  Philadel- 
phia, the  Union  Traction  company  gave  notice  that 
the  wages  of  the  5,000  motorraen  and  conductors 
employed  by  the  company  would  be  increased  from 
18  to  19  cents  an  hour,  beginning  with  January  1st. 
'Ihis  is  the  result  of  much  agitation  which  has  been 
going  on  among  the  employes  for  some  time  for 
an  increase  in  wages.  The  increase  in  wages  means 
an  additional  expenditure  by  the  company  of  $300,- 
000  a  year.  Eighteen  months  ago  the  company  vol- 
untarily granted  an  increase  of  1%  cents  an  hour. 

At  South  Bend,  Ind.,  the  Indiana  Railway  coni- 
pany,  which  operates  the  electric  street-car  lines  in 
South  Bend,  Elkhart  and  Goshen  and  26  miles  of 
interurban  railway,  increased  the  wages  of  all  motor- 
men,  conductors  and  power-station  employes  en- 
gaged by  the  hour.  The  raise  is  the  second  within 
a  few  years,  and  means  an  increase  in  the  wages  of 
employes   of  about   $10,000   a  year. 

The  Columbus  Railway  company  of  Columbus, 
Ohio,  gave  each  of  its  married  employes  a  turkey 
for  a  Christmas  present  and  to  each  of  the  unmar- 
ried it  gave  $1.  At  Akron,  Ohio,  on  December  24th 
and  25th  the  street-car  company  charged  double  fare 
and  the  extra  amount  was  given  to  the  employes 
who  had  to  work  on  Christmas  Day  to  operate  the 
system. 

'  The  Montreal  Street  Railway  company  of  Mon- 
treal, Que.,  followed  its  usual  custom  and  distrib- 
uted about  1.800  turkeys  and  geese  and  the  same 
nnni!ber  of  Christmas  puddings  arnong  the  com- 
pany's motormen,  conductors,  machine-.shop  hands, 
watchmen    and    the    members    of    the    office    staff. 


Exports  of  Steam  Engines. 

In  the  year  igoi  the  United  States  exported  to 
foreign  countries  about  1,250  stationary  steam 'en- 
gines, valued  at  $850,000.  Boilers  and  parts  of  en- 
gines to  the  value  of  $1,500,000  were  exported  during 
the  same  period. 


The  twelvemonth  just  ended  has  amply  fulfilled 
in  Great  Britain  the  theoretical  assumption  that  prac- 
tical applications  of  science  should  increase  with 
increasing  years,  for  a  careful  study  of  the  events 
of  the  year  indicates  a  much  more  consistent  ad- 
vance all  around  in  electrical  science  and  its  applica- 
tions than  has  hitherto  been  the  case.  Further,  the 
satisfaction  to  be  derived  from  this  state  of  affairs 
is  enhanced  by  the  abundant  evidence  of  the  willing- 
ness of  spirit  (legislatively)  that  this  progressive- 
ness  should  not  be  obstructed ;  the  remainder  can 
be  safely  left  in  the  hands  of  investors  and  engineers. 

Telephony. 
Probably  the  most  notahle  forward  movement 
has  been  in  the  field  of  telephony,  for  the  seed  of 
c.Tmpetition  with  that-  monopolistic  body,  the  Na- 
tional Telephone  company,  sown  by  the  passing  of 
the  telegraphs  (telephonic  communication)  bill  of 
iSgg  has  just  begun  to  bear  fruit.  Largely  by 
the  efforts  of  the  Glasgow  municipal  corporation 
was  this  important  measure  brought  into  existence, 
and  its  earnestness  in  the  matter  is  reflected  in  the 
circumstance  that  this  particular  city  has  beaten 
London  in  the  matter  of  equipping  and  opening  its 
exchange.     As  a  matter  of-  fact,  municipal  competi- 


reason  that  the  government  itself  wished  to  inider- 
take  the  telephone  service  of  London — and  London 
only  I  But,  as  has  been  suggested,  why  not  treat 
the  matter  upon  the  same  basis  as  the  telegraph 
service,  the  whole  of  which  is  in  the  hands  of  the 
government,  as  well  as  the  trunk  telephone  lines 
throughout  the  kingdom? 

Besides  Glasgow  (of  which  exchange  a  view  is 
given)  and  London,  which  is  really  not  yet  in  actual 
operation,  Tunbridge  Wells  is  the  only  other  town 
in  which  a  public  municipal  competitive  service  is 
given.  As  a  matter  of  fact,  this  was  the  first  to 
open,  but  the  size  of  its  area  is  insignificant  com- 
pared with  the  other  two.  Other  towns  in  which 
such  a  service  may  be  looked  for  within  a  reason- 
able time,  however,  include  Portsmouth,  Brighton, 
a  large  part  of  Manchester  and  its  environs,  and  a 
large  number  of  others  more  or  less  in  the  report 
stage,  which  will  without  doubt  ultimately  obtain 
a  license.  A  considerably  larger  development  is  an- 
ticipated during  1902,  as  numerous  applications  for 
loans  are  being  made. 

Electric   Lighting. 
Many    important    matters     have     to    be    reported 
apropos   of  the    electric-lighting  industry.     The   dis- 
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tion  will  be  the  predominant  factor  operating  against 
the  National  company,  and  with  an  exchange  capa- 
ble of  dealing  with  10,000  subscribers  at  present  and 
providing  extension  room  for  10,000  more  at  once, 
the  pioneers  in  this  movement  have  not  helied  their 
attitude  from  the  commencement.  In  fact,  exten- 
sions have  already  been  decided  upon.  Their  com- 
petition with  the  company  in  Glasgow  is  no  half 
measure,  a  compliment  hardly  to  be  applied  to  the 
Postofficj  authorities  in  connection  with  their  new 
London  service.  Indeed,  the  publication  of  the  sub- 
scription rates  indicates  at  once  that  competition,  in 
the  strict  sense  of  the  term,  is  all  but  impracticable. 
The  charges  for  unlimited  service  are  the  same  as 
are  imposed  by  the  company  {iiy),  but  the  Postoffice 
has  introduced  the  message  system  for  the  benefit 
of  small  customers.  Intercommunication  between 
the  company's  system  and  that  of  the  Postoffice  has, 
after  much  negotiation,  been  arranged,  and,  most 
curiously,  we  are  told  that  the  two  authorities  have 
also  agreed  to  charge  the  same  rates  in  London, 
apparently  if  the  company  chooses  to  introduce  the 
toll  system  which  is  in  vogue  in  the  provinces. 
O'bviously,  one  asks.  Where  is  the  competition  which 
was  to  so  greatly  benefit  the  London  subscriber? 

Another  aspect  of  the  problem  is  the  dissatis- 
faction of  the  London  County  Council  at  the  manner 
in  which  the  postmaster-general  has  gone  to  work. 
One  of  the  provisions  of  the  above-mentioned  act 
was,  of  course,  to  empower  local  governing  bodies  to 
compete  against  the  company,  but  London's  munici- 
pal governors  were  refused  such  a  license  for  the 


Iribution  of  this  illuminant  over  the  London  bor- 
oughs is  shown  in  the  map,  from  which  it  is  seen 
that  out  of  the  29  authorities  which  constitute  Lon- 
don and  Greater  London,  only  two  areas,  viz.,  Stoke 
Newington  and  Bethnal  Green,  have  not  a  municipal 
or  company  supply.  The  former,  by  the  way,  is  but 
a  small  proportion.  The  Bethnal  Green  Borough 
Council,  ho.wever,  is  erecting  a  station,  and  Stoke 
Newington  is  applying  for  powers  in  the  next  par- 
liamentary session.  Throughout  the  provinces  nu- 
merous central  stations  have  been  opened,  but,  in 
view  of  the  rapidly  increasing  number  of  the  com- 
panies now  obtaining  powers  to  supply  over  ex- 
tensive areas,  supply  under  provisional  order,  as  per 
the  electric-lighting  acts,  is  likely  to  diminish,  the 
majority  of  minor  towns  preferring  to  take  their 
energy  in   bulk  from  such  companies. 

An  innovation  in  London  likely  to  produce  eco- 
nomical results  is  the  erection  of  stations  conjointly 
by  two  companies  outside  London  for  the  purpose 
of  supplying  current  at  a  high  voltage  to  a  special 
sub-station  in  each  company's  district  in  London, 
where  it  is  transformed  down  to  the  200  or  so  volts 
which  is  fast  becoming  the  standard  pressure  here 
now  in  preference  to  100  -volts.  Such  a  station 
opened  during  the  year  was  erected  by  the  Ken- 
sington and  Knightsbridge  company  and  the  Not- 
ting  Hill  company,  and  another  in  course  of  con- 
struction is  owned  by  the  St.  James  and  Pall  Mall 
and  Westminster  companies.  On  this  question  of 
higher  or  lower  pressure  in  the  lamps,  the  Board 
of  Trade  held   an  inquiry  early   in  the  year  as  to 
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the  exact  position  a  consumer  is  in  who,  being  sup- 
plied at  100  volts,  does  not  desire  to  be  changed,  but 
to  whom  the  company  wished  to  supply  at  the 
higher  voltage  without  his  consent  under  certain 
conditions  as  to  compensation.  The  modification  of 
the  Board  of  Trade  rules  admitting  of  either  side 
appealing  to  an  arbitrator  appears  to  Iiave  amicably 
settled  the  difficulty — until  the  question  of  a  still 
higher  pressure  crops  up. 

Enclosed  and  Nernst  L.\mps. 

The  use  of  enclosed-arc  lamps  for  street  lighting, 
liilhcrto  greatly  objected  to  and  little  used  in  Great 


The  present  equipment  of  underground  electric 
roads  in  Great  Britain  is  confined  to  London,  but  a 
glance  at  the  skeleton  map  herewith  of  these  lines  is 
hardly  likely  to  cause  a  great  impression.  The  Baker 
street  and  Waterloo  line  and  the  Great  Northern 
and  City  Railway  are  nearly  completed.  The  whole 
system  hardly  reaches  15  miles  in  operation,  and, 
what  is  more,  not  a  single  electric  surface  road 
operates  within  the  area  covered  by  that  map.  But 
during  the  year  one  or  two  noteworthy  incidents 
have  happened.  The  Central  London  railway  was 
opened  in  June.  1900,  but  starting  from  the  Shep- 
herd's Bush  terminus  of  this  line  is  the  trolley  tram- 
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Britain,  has  shown  a  tendency  to  increase,  mainly 
through  the  introduction  of  a  new  English  type. 
Its  employment  at  Eastham,  opened  a  few  months 
back  has  been  very  satisfactory.  The  Nernst  lamp, 
too,  of  which  so  much  has  been  heard,  has  been 
selected  for  the  street  lighting  at  Shipley,  and  the 
results  will,  it  goes  without  saying,  be  watched  with 
unusual    interest. 

Central  Stations. 

The  history  of  Belfast,  Coatbridge  and  one  or 
two  other  places  in  the  matter  of  gas-driven  electric 
supply  stations  has  retarded  immensely  any  devel- 
opment of  this  method  of  generation,  but  the  advent 
of  the  W'estinghouse  direct-driving  gas  engine  ap- 
pears more  than  likely  to  impart  an  impetus  in  this 
direction.  The  machine  has  been  fitted  up  in  the 
Walthamstow  corporation  works,  and  the  street 
lamps  show  no  diminution  in  brilliancy  and  steadi- 
ness as  compared  with  their  neighbors  at  Leyton  now 
-  cam  driven,  and  changed  over  from  gas-engine 
dynamos  driven  by  belts.  The  number  of  new  sta- 
tions opened  during  the  year  is  rather  above  the 
average,  and  there  are  now  over  300  towns  through- 
out the  British  isles  with  stations  actually  in'  op- 
eration, with  as  many  again  in  progress  of  con- 
^Struction  or  projected.  The.  one  unsatisfactory  fea- 
ture is  the  number  of  iindeveloped  provisional  or- 
ders, which  have  been  obtained  by  local  bodies  with 
no  intention  whatever  of  putting  them  into  force, 
but  with  the  sole  object  of  keeping  out  a  company — 
an  obstructive  and  destructive  policy  greatly  to  be 
deplored,  but  which  the  law  in  its  present  state  is 
Iiowerless  to  circumvent. 

Electric  Traction. 

Coming  to  the  electric-traction  industry,  much  has 
to  be  WTitten.  Vividly  before  us  we  have  the 
inquiry  by  the  Board  of  Trade,  just  completed,  to 
determine -the  most  suitable  system  to  be  adopted 
on  our  'Timer  Circle"  steam  line  in  London,  con- 
sequent on  the  failure  of  the  two  companies  operat- 
ing this  road  to  come  to  an  amicable  agreement. 
This  inquiry  has  afforded  the  curious  spectacle,  which 
has  not  been  greatly  commented  on  here,  of  an  Eng- 
lish tribunal  deciding  in  an  English  law  court  which 
of  two  foreign  systems  of  electric  traction  shall  be 
applied  to  an  English  railway  line.  On  the  one  hand 
we  had  Ganz  &  Co.  of  Budapest,  with  the  polyphase 
system,  and,  on  the  other,  the  redoubtable  Mr. 
Yerkes,  intimately  associated  with  American  manu- 
facturers, advocating  the  continuous-current  system 
as  applied  all  over  America.' 

I.  Since  the  above  was  written  the  arbitrators  have  decided 
(see  Western  Electrician  of  December  14  and  21.  1901,  pp.  3S3 
and  402)  in  favor  of  the  District  company  and  the  direct-cnrrent 
system. — Ed. 


way  system  of  the  London  United  Tramways  com- 
pany, which,  converted  from  a  horse  to  an  electric 
line,  has,  since  its  inauguration  in  April,  completely 
overshadowed  its  previous  traffic.  Glasgow,  too, 
opened  a  large  system  in  time  for  the  exhibition 
traffic  in  IWay,  and  the  last  horse  car  has  disappeared 
from  the  streets  of  Liverpool,  where  there  are  over 
100  miles  of  electric  tramways  now  in  daily  opera- 
tion.    Figures    as    to    mileage   are    often    misleading 


ting  down  an  experimental  line  in  Wolverhampton 
on  its  surface-contact  system,  a  procedure  greatly 
to  the  dislike  of  the  electric-traction  companies  op- 
erating in  the  potteries  district.  There  is  a  great 
mileage  of  tramways  here  on  the  trolley  system,  and 
the  endeavor  of  the  companies  in  question  has  been 
to  facilitate  intercommunication,  an  endeavor  which 
will,  of  course,  be  frustrated  should  the  Wolver- 
hampton corporation  decide  on  adopting  the  surface- 
contact  system. 

The  press,  outside  the  technical  journals,  has  been 
,  exercised  over  the  promised  wonderful  de- 
velopments which  are  to  ensue  consequent  on  the 
introduction  of  the  American  element,  particularly 
with  regard  to  London  railways.  Several  lines  not 
depicted  on  the  map  are  authorized,  but  not  yet 
started  upon,  and  these  have  mostly  been  absorbed 
by  American  interests,  but  there  are  now  waiting  to 
come  before  Parliament  (held  over  from  last  year) 
some  dozen  bills  for  underground  electric  lines  radi- 
ating from  the  city,  and  which,  if  sanctioned,  are 
not  at  all  likely  to  be  shelved  for  any  long  period,  as 
lias  been  the  previous  policy  with  such  schemes. 
Coming  events  are  also  casting  their  shadows  before, 
inasmuch  as  several  of  our  main-line  railway  com- 
panies are  closely  interesting  themselves  in  the  adop- 
tion of  electric  traction.  Thus  the  Midland  Rail- 
way company  has  sent  delegates  to  the  United  States 
(what  a  happy  hunting  ground  this  seems  to  be  for 
these  conservative  people!)  to  study  the  methods 
there,  and  the  Southeastern  company  has  appointed 
two  consulting  electrical  engineers.  The  London 
County  Council  has  lodged  a  bill  seeking  powers  to 
construct  shallow  tunnels  for  the  reception  of  elec- 
tric trams,  again  the  outcome  of  that  inevitable 
American  tour  of  inspection,  and  at  the  same  time 
is  busy  on  the  construction  of  its  lines  on  the  conduit 
system  in  the  south  of  London.  A  noteworthy  fea- 
ture in  connection  with  the  contracts  for  the  gen- 
erating plant  for  these  lines,  which  is  three-phase,  is 
that  the  order  has  been  secured  by  an  English  firm, 
albeit  the  contract  for  a  large  part  of  the  track  con- 
struction has  gone  to  America. 

Mono-kail  Project.  ' . 

The  Liverpool  to  Manchester  mono-rail  railway, 
which,  after  one  unsuccessful  effort,  was  sanctioned 
early  in  the  year,  was  an  event  of  uncommon! im- 
portance, which  has,  however,  now  disappeared  sqme- 
what  from  the  public  mind.  I  ;believe  it  was ;  Sir 
William  Preece  who  stated  at  the  Glasgow  Engineer- 
ing Congress  in  the  discussion  on  Herr  Lasche's 
paper  on  "High-speed  Railways,"  that  the  mOney 
for  working  the  line  had  not  been  subscribed,  and 
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and  never  reliable,  and  I  will  content  myself  in  stat- 
ing that  something  like  a  dozen  towns  have  started 
up  tramway  systems  during  the  year,  and  that  all 
the  larger  cities,  of  which  something  like  50  are  at 
present  equipped,  have  considerably  added  to  their 
mileage.  The  first  line  ever  opened  in  the  United 
Kingdom,  viz.,  the  Bessbrook-Newry  third-rail  line 
in  Ireland,  has  been  converted  to  the  trolley  system, 
and  the  accumulator  line  in  Birmingham  has  been 
served  in  the  same  manner. 
The  Lorain  company  of  the  United  States  is  put- 


Ihis  is  probably  why  so  little  has  been  heard  of  this 
project  since  it  was  before  Parliament. 

British  Apparatus  in  Use. 

Before  leaving  the  question  of  traction,  mention 
should  be  made  of  a  few  special  examples  of  purely 
British  work  accomplished  during  the  year.  The 
City  and  South  London  line,  shown  in  the  map,  was 
the  first  underground  line  in  London,  and  from  the 
first  utilized  nothing  but  British  manufactures.  In 
the  extension  opened  in  November  from  the  city  to 
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Islington  this  same  policy  has  been  pursued.  In  the 
equipment,  also,  of  the  East  Ham  combined  lighting 
and  traction  installation  and  the  Portsmouth  tram- 
ways not  a  single  piece  o£  continental  or  American 
plant  is  to  be  found,  a  rare  occurrence  in  these  days 
of  Belgian  rails,  German  generating  machinery  and 
American  motors. 

Power  Tr.\nsmission. 

Power  transmission  at  high  pressure,  pioneered 
some  years  ago  by  Mr.  Ferranii  in  connection  with 
the  Deptford  works,  and  attended  by  no  means  sat- 
isfactory results,  at  any  rate  financially,  is  now 
rapidly  coming  into  favor,  and  the  numerous  power 
hills  passed  during  1901  and  1900,  allowing,  as  nicn- 
lioned  before,  of  electrical  supply  over  large  areas, 
is  the  ruling  factor  in  this  revival.  Several  stations 
in  connection  with  some  of  these  schemes — of  which 
there  are  now  quite  a  number  dealing  with  areas 
all  over  the  kingdom — having  been  put  into  work, 
the  Board  of  Trade  has  felt  moved,  at  the  instigation 
of  a  committee  of  the  electrical  section  of  the  Lon- 
don Chamber  of  Commerce,  to  consider  the  question 
from  a  different  standpoint  to  that  upon  which  the 
present  Board  of  Trade  regulations  were  originally 
framed. 

The  first  of  the  "bulk"  companies  to  get  into  op- 
eration is  the  Newcastle-on-Tyne  Electric  Supply 
company  conjointly  with  the  Walker  and  Wallscnd 
L'nion  Gas  company.  The  former  company  has  been 
established  in  Newcastle  for  some  years,  but  the  area 
of  its  operation  is  now  considerably  increased  by  the 


Wireless  Telegraphy. 

Progress  is  at  present  slow  with  regard  to  wire- 
less telegraphy,'  but  the  agreement  between  Mar- 
coni's associates  and  Lloyds  shipping  people,  whereby 
the  latter  undertook  only  to  employ  the  former's 
system  for  a  period  of  years,  must  be  written  down 
a  success,  and  we  take  the  credit  to  ourselves  inas- 
much as  Marconi  has  seen  fit  to  settle  in  England 
and  that  we  have  been  the  first  to  take  it  up  on 
anything  like  a  large  commercial  scale. 
Conclusion. 

Sufficient  has  been  said,  I  think,  to  indicate  that 
the  so-called  sluggishness  with  which  Great  Britain 
is  supposed  to  be  moving  in  electrical  matters  is 
really  more  apparent  than  real.  It  is  true  that  cer- 
tain cities,  notably  London,  are  behindhand  in  some 
respects,  but  local  conditions  must  not  be  lost  sight 
of ;  we  have  to  adapt  ourselves  to  them  and  not  vice 
versa.  W . 


Development  of  Independent  Telephony 
In  Johnstown,  Pa. 

The  history  of  Independent  telephone  develop- 
ment in  Johnstown,  Pa.,  is  interesting  and  affords 
another  example  of  what  good  management  and 
good  engineering  will  do  in  the  establishment  of  an 
opposition  telephone  exchange.  The  Johnstown 
Telephone  company  received  its  charter  on  March 
ig,  1S95,  and  was  the  pioneer  Independent  company 
in    Pennsylvania.     The    company    is     capitalized    at 


FIG.    2.       development  OF  INDEPENDENT  TELEPHONY  IN  JOHNSTOWN,   PA 

amalgamation.     The   power   station  was   working  at 


-REAR  OF  OLD  SWITCHBOARDS. 


the  beginning  of  the  year,  and  was  the  first  example 
in  England  of  the  generation  of  three-phase  currents 
at  5,500  volts  and  a  frequency  of  40  cycles  a  second. 
The  machines  are  700  kilowatts,  and  each  is  placed 
tandem  to  its  engine.  The  works  are  in  the  midst 
of  the  shipbuilding  industry  of  the  Tyne.  and  al- 
ready many  large  factories  are  supplied  with  power 
from  the  overhead  lines  which  have  been  erected, 
h'our  or  five  similar  "bulk"  schemes  were  sanc- 
tioned during  the  year,  while  those  which  received 
royal  assent  in  igoo  are  well  on  the  way  to  com- 
pletion, so  that  1902  should  see  some  unexampled 
flevelopmeiUs  in  the  domain  of  power  transmission 
and  the  application  of  electricity  as  a  motive  power. 

Pacific  Cable. 

The  passing  into  law  of  the  Pacific-cable  bill  must 
not  be  overlooked.  This  provides  for  the  construc- 
tion of  a  submarine  cable  from  the  Island  of  Van- 
couver to  Norfolk  Island  in  the  Pacific  Ocean,  and 
1  hence,  by  means  of  two  cables,  to  New  Zealand  and 
(Queensland,  respectively,  at  an  estimated  cost  of  £2,- 
000,000.  of  which  five-eighteenths  is  to  be  found  by 
Great  Britain  and  the  remainder  by  the  governments 
of  Canada  and  the  states  of  New  South  Wales, 
Queensland  and  Victoria  and  New  Zealand. 

Investigation  and  Research. 

The  National  Physical  Laboratory,  under  the  di- 
rection of  Dr.  R.  T.  Glazebrook,  F.  R.  S.,  and  a  staff 
of  well-known  assistants,  was  started  upon  its  career 
of  research,  while  the  Glasgow  exhibition  and  the 
International  Engineering  Congress  in  that  same  city 
have  added  their  quota  toward  stamping  the  last 
year  as  one  considerably  above  the  normal.  One 
other  brilliant  function  down  on  the  list,  viz.,  the 
International  Telegraph  Conference,  was  postponed 
until  this  year,  the  reason  being  the  lamented  death 
III  Queen  Victoria. 


$200,000,  of  which  $175,000  is  issued,  and  it  has  no 
indebtedness.  All  the  stock  is  owned  by  144  busi- 
ness men  of  the  city  of  Johnstown. 

Subscribers  of  the  exchange  are  given  the  free 
use  of  lines  in  Cambria  County,  in  which  Johnstown 
is  located,  and  to  Windber,  Pa.,  in  Somerset  County. 
Toll  service  is  furnished  east  to  Pottsville,  and  will 
be  extended  soon  to  Philadelphia  and  New  York 
city.  Toll  lines  connect  with  the  Somerset  County 
Telephone  company  and  the  South  Indiana  Tele- 
phone company  on  the  west,  and  the  Cresson  Tele- 
phone company  and  the  United  Telephone  and  Tele- 
graph  company    on   the    east. 

The  board  of  directors  and  officers  of  the  com- 
pany consist  of  the  follownng-named  gentlemen  1 
President,  Charles  Griflith ;  treasurer,  P.  F.  McAn- 
eny;  H.  H.  Weaver,  Charles  J.  Meyer,  P.  S.  Fisher. 
Andrew  Foster,  Dr.  W.  B.  Lowman,  J.  P.  Thomas 
and  William  H.  Smith.  E.  D.  Schade  is  secretary 
and  general  manager  of  the  company,  and  S.  B. 
Cuppct  is  superintendent  of  construction. 

The  company's  first  installation  consisted  of  175 
lines,  which  was  at  once  increased  to  300.  In  a 
short  time  the  exchange  outgrew  its  quarters  and  it 
was  moved  to  more  commodious  ones,  where  500 
lines  were  installed.  This  number  was  again  soon 
increased  to  700  lines  and  three  sub-exchanges  were 
installed.  The  700-line  equipment  consisted  of  seven 
lOO-drop  boards  with  common  return,  shown  in  Fig. 
I.  In  Fig.  2  is  shown  the  rear  of  these  boards.  The 
crudity  of  wiring  and  construction  in  the  earlier 
days  of  Independent  telephony  is  strikingly  con- 
trasted with  the  simplicity,  orderliness  and  finish 
of  the  present  day  by  a  comparison  of  these  pic- 
tures with  Figs.  4  and  S  (pages  9  and  10),  which 
show  corresponding  apparatus  as  now  installed  in 
the  Johnstown  exchange. 

1.  It  is  tiardly  necessary  to  point  out  that  Marconi's  reported 
wireless  signaling  across  the  Atlantic  (on  December  ii  and  I2, 
igoi)  tooit  place  after  this  article  was  written. — Ed. 


The  old  building  was  vacated  August  5,  1901, 
when  the  company  moved  to  its  new  two-story  fire- 
proof building  shown  in  Fig.  3.  The  new  building 
is  built  of  steel  and  brick  and  finished  in  quartered 
oak.  It  is  entirely  occupied  by  the  company  and 
cost  $15,000.  The  basement  is  given  up  to  the  storage 
batteries  and  a  general  storage  room.  The  first  floor 
is  occupied  by  the  directors'  room,  manager's  office, 
cashier's  office,  two  long-distance  booths,  power  boan! 
and  apparatus,  general  repair  room  and  arrester 
frames.  The  second  floor  is  occupied  by  the  switch- 
board, chief  operator's  desk,  toll  board,  main  and 
intermediate  distributing  frames,  relay  racks  and  the 
operators'    reception    room    and    dining   room. 


FIG      I.       DEVELOPMENT   OF  INDEPENDENT    TELEPHONTr   IN 

JOHNSTOWN,   PA. — OLD  COMMON-RETURN 

SWITCHBOARDS. 

An  underground-conduit  system,  installed  by  the 
American  Vitrified  Conduit  company  of  New  York 
city,  contains  67,000  duct  feet  and  37,385  feet  of 
underground  cable.  There  is  58,606  feet  of  aerial 
cable,  and,  as  a  proof  of  first-class  line  construction 
and  good  apparatus,  the  general  manager  says  "there 
are  intervals  of  24  hours  in  which  we  do  not  have 
a  single  case  of  telephone  or  line  trouble."  In  the 
center  of  each  city  block  is  a  distributing  pole  from 
which  25  to  100  lines  radiate,  the  wires  running  from 
a    pole-top   circle   toi   the   subscribers'    telephones. 

The  ultimate  capacity  of  the  exchange  is  3,000 
lines,  and  on  December  1st  there  were  1,500  instru- 
ments in  use.  The  switchboard  is  of  the  relay  mul- 
tiple type,  with  lamp  signals  and  central  battery,  all 
sources  of  current,  both  for  talking  and  signaling, 
being  located  at  the  central  office.  The  switchboard 
consists  of  four  sections,  each  with  a  capacity  for 
3,000  multiple  lines. 

The  first  position  of  the  first  section  at  present 
is  blank.  The  second  position  is  equipped  with  100 
local  magneto  lines  and  15  pairs  of  cords  and  plugs 


FIG.  3.       DEVELOPMENT   OF    INDEPENDENT   TELEPHONY    IN 
JOHNSTOWN,  PA  — NEW  EXCHANGE  BUILDING. 

adapted  to  connect  either  magneto-call  lines  with 
local  common-battery  lines,  or  magneto-call  lines 
with  magneto-call  lines.  The  third  position  of  the 
section  is  equipped  as  an  incoming  trunk  position. 
It  is  provided  with  a  present  equipment  of  20  in- 
coming trunk  lines  from  the  toll  board  terminating 
on  single  cords,  and  has  a  capacity  of  30  lines.  The 
remaining  three  sections  are  equipped  for  three  op- 
erators* positions,  each  with  160  local  lines  to  the 
position,  making  a  total  of  1,440  local  common- 
battery  lines  multipled  throughout  the  four  sections. 
The  entire  central-office  equipment  of  the  tele- 
plmnc  exchange,  including  switchboard,  power  plant 
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and  all  inside  cables  and  subscribers'  telephones 
was  furnished  by  the  Kellogg  Switchboard  and  Sup- 
ply company  of  Chicago. 

The  line  cables  enter  the  basement  from  the  un- 
derground-conduit system  and  terminate  in  pot 
heads.  From  there  hand-twisted  cables  of  rubber- 
coyered  wires  are  carried  to  protector  strips,  ar- 
ranged in  the  terminal  room  on  the  first  floor  of 
the   building,    in    32    102-pair    cables. 

The  cable  heads  are  provided  with  heat  coils  and 
carbon-block  arresters  and  are  of  the  well-known 
Cook  pattern.  From  the  cable  heads,  which  are 
mounted  on  iron  racks,  cables  are  led  to  a  cable 
shaft,  which  e.xtends  from  the  basement  to  the  sec- 
ond floor.  The  cables,  after  leading  up  the  cable 
shaft,  terminate  on  the  line  side  of  the  main  dis- 
tributing frame.  From  the  switchboard  side  of  tlie 
main  distributing  frame,  cables  are  led  to  a  relay 
frame,  enclosed  in  a  dustproof  cabinet,  on  which 
both  the  line  and  cut-off  relays  are  mounted.  From 
this  frame  cables  lead  back  to  the  line  side  of  the 
intermediate  distributing  frame  and  from  the  switch- 


braided  cotton,  the  whole  being  saturated  in  bees- 
wax. Similar  jumper  wire  is  used  between  the  two 
sides   of  the   intermediate   distributing   frame. 

The  function  of  the  main  distributing  frame  is 
to  change  the  connection  of  any  line  from  the  outside 
with  any  line  leading  to  the  switchboard.  The 
function  of  the  intermediate  distributing  frame  is 
to  enable  one  to  change  the  answering  jack  and 
corresponding  line  lamp  from  any  overloaded  op- 
erator's position  to  any  other  position  and  at  the 
same  time  retain  the  same  multiple  jack  and  the 
same   line    and    cut-off   relays. 

A  view  of  the  main  exchange  is  shown  in  Fig.  4. 
The  rear  view  of  the  switchboard  is  shown  in  Fig. 
5,  and  gives  one  a  good  idea  of  the  arrangement  of 
the  apparatus  and  the  wiring.  Running  the  entire 
length  of  the  sections  may  be  seen  the  multiple 
cables,  each  of  which  consists  of  21  pairs  of  wire, 
each  pair  in  each  cable  being  tapped  at  each  section 
and  connected  with  the  spring  jack  at  that  section 
belonging  to  the  line  represented  by  the  particular 
pair. 


The  relays  are  seen  to  be  mounted  in  pairs,  a 
small  relay  alternating  with  a  large  one.  The  large 
relay  in  each  case  is  the  cut-off  relay,  which  is  actu- 
ated by  the  operator  on  plugging  into  the  line  to 
cut  off  the  normally  connected  line  signal,  and  at  the 
same  time  to  make  complete  the  talking  circuit. 
The  same  relay  is  in  each  case  the  line  relay,  the 
coil  of  which  is  placed  directly  in  the  line  circuit  as 
it  normally  exists,  and  the  contacts  of  which  serve 
when  the  relay  is  operating  to  close  the  circuit  of  the 
signaling  lamp.  For  handling  connections,  nine  op- 
erators' positions  are  provided  with  15  pairs  of  plugs 
and  cords,  with  ringing  and  listening  keys  and  su- 
pervisory lamps,  there  being  one  supervisory  lamp 
tor  each  plug,  or  two  for  each  pair.  The  second 
position  of  the  first  section  is  equipped  with  15 
pairs  of  cords  and  plugs,  each  pair  being  provided 
with  a  special  cam  key  to  transform  the  calling  side 
of  the  cord  into  either  a  common-battery  supervising 
cord  or  a  magneto-call  cord.  The  third  position  of 
the  first  section  is  equipped  with  20  single  cords, 
each  provided  with  a  single-lamp  automatic  discon- 


FIG.    4.      DEVELOPMENT   OF   INDEPENDENT  TELEPHONY   IN   JOHNSTOWN,    PA. —  NEW   MULTIPLE    RELAY  SWITCHBOARD. 


board  side  of  this  latter  frame  other  cables  lead 
to  the  answering  jacks  and  lamps  on  the  various 
sections  of  the  sw-itchboard,  and  still  others  to  the 
multiple  cables  running  throughout  the  entire  length 
of  the  board. 

The  cables  from  the  cable  heads  to  the  main 
distributing  frame  each  have  102  pairs.  Those  from 
the  main  distributing  frame  to  the  relay  have  21 
pairs.  Those  from  the  relay  frame  to  the  interme- 
diate distributing  frame  are  63-wire,  each  being 
formed  of  21  pairs  and  21  single  wires  to  match. 
The  cables  from  the  intermediate  distributing  frame 
to  the  answering  jacks  and  lamps  have  63  wires 
each,  and  those  from  the  intermediate  distributing 
frame  to  the  multiple  have  21  pairs  each.  All  of 
this  cable  is  No.  24  B.  &  S.  gauge,  tinned  and  in- 
sulated with  a  single  wrapping  of  silk  and  a  single 
wrapping  of  cotton,  the  cotton  covering  of  each  wire 
being  colored  in  conformity  with  well-known  color 
codes.  After  the  wires  are  bunched  in  the  cables, 
they  are  served  with  a  separate  wrapping  of  heavy 
manila  paper,  and  then  braided,  saturated  with  bees- 
wax  and  polished. 

The  connections  between  the  line  and  switchboard 
sides  of  the  main  distributing  frame  are  made  with 
tinned  jumper  wire  of  No.  22  B.  &  S.  gauge,  the 
insulation    being   a   heavy   wrapping  of   silk   and   a 


.•\  general  view  of  the  relay  frame  is  shown  at 
the  left  of  Fig.  6.  This  frame  is  of  iron,  and  upon 
it  are  mounted  in  sections  of  20  the  line  and  cut-off 
relays.  The  strips  upon  w'hich  these  are  mounted 
are  of  iron,  and  as  the  relays  themselves  are  largely 
constructed  of  iron,  this  arrangement  affords  a  fire- 
proof construction,  whereby,  even  though  a  single 
relay  were  subjected  to  a  heavy  current  which  might 
destroy  its  winding,  it  is  impossible  for  it  to  trans- 
mit any  damage  to  the  other  relays. 

The  relay  strip  is  of  heavy  iron,  having  a  large 
number  of  holes  cut  in  it  for  the  reception  of  the 
screws  which  hold  the  relays  to  the  plate,  and  also 
for  the  passage  of  the  relay  terminals  which  project 
through  the  mounting  strip  to  the  rear.  All  of  such 
terminals  which  are  common,  as,  for  instance,  those 
which  are  connected  to  one  terminal  of  the  battery, 
are  made  common  on  the  back  of  the  strip  by  short 
cormecting  wires  soldered  directly  to  these  terminals 
and  to  the  proper  common  wires  running  throughout 
the  lengths  of  the  strips.  The  other  terminals,  which 
in  each  case  must  be  maintained  strictly  individual 
to  the  line  represented  by  their  relays,  are  connected 
through  cables  to  the  switchboard  side  of  the  main 
distributing  frame  or  to  the  line  side  of  the  inter- 
mediate distributing  frame,  as  has  already  been 
pointed  out. 


necting  signal.  These  cords  extend  to  the  toll  boards 
and  terminate  in  jacks. 

The  supervisory  relays  which  control  the  illumi- 
nation of  the  supervisory  lamps  in  connection  w"ith 
each  plug  are  mounted  in  banks  of  10  on  iron  strips 
fastened  directly  to  the  back  of  the  legs  of  the  switch- 
board section.  These  relays  are  so  arranged  that 
w'hen  a  connected  subscriber  hangs  up  his  receiver 
the  relay  will  be  actuated  and  cause  the  illumination 
of  the  corresponding  lamp,  but  at  no  other  time 
can  the  lamp  be  lighted.  As  a  consequence,  it  is 
not  until  both  lamps  corresponding  to  the  pair  of 
plugs  used  in  making  the  connection  are  illuminated 
that  the  operator  feels  at  liberty  to  take  down  the 
connections.  The  operation  of  the  board  is  on  the 
common-battery  multiple  relay  system. 

Both  line  and  supervisory  lamps  are  of  approxi- 
mately one-third  candlepower,  and  are  adapted  to 
work  on  24  volts,  which  is  the  voltage  furnished  by 
the  two  storage  batteries. 

A  three-candlepower  24-voIt  lamp  is  located  at 
each  operator's  position.  These  are  used  as  line 
pilots,  one  of  these  lamps  being  illuminated  when- 
ever and  as  long  as  any  line  lamp  on  its  position 
is  illuminated.  Lamps  of  the  same  description  are 
used  as  supervisory  pilots,  to  show  an  operator  when- 
ever  a    disconnection  _  is    desired    at    her    position. 
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Thcjc  pilot  lamps  are  merely  safeguards  against  the 
neglect  on  the  part  of  an  operator  to  notice  one  of 
the  small  line  or  supervisory  lamps,  and,  being  in 
plain  view  of  the  chief  operator,  they  serve  as  tell- 
tales to  show  whether  or  not  the  local  operators  arc 
properly  attending  to  their  signals.  By  this  system 
of  supervision  the  operator  knows  at  all  times  the 
exact  condition  of  each  connection  without  listeninj^ 
in  and  is  able  thereby  to  handle  at  least  25  per  cent. 
more   calls  than  otherwise. 

The  power  switchboard  for  handling  all  heavy 
currents  required  in  the  exchange,  sttch,  for  instance, 
as  the  current  for  the  charging  and  ringing  machines 
and  the  charging  and  discharging  circuits  of  the 
storage  batteries,  is  shown  in  Fig.  7.  This  consists 
of  two  slate  slabs  mounted  on  an  iron  framework 
and  equipped  with  a  Weston  round-pattern  voltmeter 
and  ammeter,  the  necessary  switches,  two  circuit- 
breakers,  with  underload  and  overload  attachments, 
together  with  the  usual  full  equipment  of  ammeter 
shunts  and  knife  switches  and  fuses,  for  accom- 
plishing the  circuit  changes  as  required.  In  the 
foreground  of  Fig.  7  are  shown  two  charging  ma- 
chines adapted  to  transform  from  110  volts  direct 
to  the  charging  voltage,  and  at  the  left  of  these  are 
shown  two  ringing  machines. 

For  handling  the  toll  business  in  this  exchange,  a 
separate  switchboard  section  (Fig.  S)  is  used.  This 
is  provided  with  a  high-wound  tubular  line  signal 
for  each  toll  line  entering  the  exchange,  and  also 
with  special  toll  cords,  enabling  the  operators  to 
make  a  connection  through  the  exchange  as  from 
one  toll  line  to  another,  or  to  connect  any  toll  line 
through  a  local  toll  trunk  line  with  any  subscriber 
in   the   exchange. 

The  chief  operator's  desk  is  equipped  with  a  listen- 
ing jack  for  each  operator's  position  and  with  two 
pilot  lamps  for  each  position  to  indicate  incoming 
calls  and  clearing-out  signals  respectively.  In  addi- 
tion, the  chief  operator's  desk  is  provided  with  reg- 
ular supervising  cords  and  plugs  and  line  circuits 
similar  to  subscribers'  circuits. 

The  multiple  switchboard  framework  is  built  en- 
tirely of  structural  steel,  which  alone,  without  the 
aid  of  enclosing  woodwork,  serves  to  support  all 
the  apparatus  in  a  rigid  manner.  The  woodwork 
on  the  front  of  the  board  is  of  mahogany,  giving  a 


the  plugs,  and  this  makes  possible  the  use  of  a  flex- 
ible cord  having  but   two  conductors. 

When  it  is  realized  that  in  a  large  multiple  switch- 
board one  of  the  greatest  items  of  expense  and  also 
one  of  the  most  prolific  sources  of  trouble  lies  in 
the  multiple  jacks,  the  reducing  of  the  jack  to  its 
simplest  form  is  of  manifest  importance.  Not  only 
is  this  so  from  a  standpoint  of  cheapness  and  free- 
dom from  trouble,  but  tile  limit  of  the  capacity  of 
the  multiple  board  is  determined  by  the  size  of  the 
spring  jack,  or,  more  properly,  by  the  closeness  with 
which  the  spring  jacks  can  be  mounted  in  relation 
to  each  other.  With  the  old  three,  four  or  five- 
contact  jacks,  telephone  manufacturers  seldom  at- 
tempted to  reduce  the  size  of  the  jacks  to  such  an 
extent  that  they  could  be  mounted  closer  than  half 
an  inch  apart.  It  is  an  easy  matter  so  to  reduce  the 
size  of  a  two-point  jack  as  to  enable  the  placing 
of  them  with  three-eighths  inch  between  centers, 
and  in  extreme  cases  the  distance  between  centers 
can  even  be  reduced  to  one-fourth  inch.  The 
jacks  in  the  exchange  described  in  this  article  are 
mounted  on  one-half-inch  centers,  horizontally,  and 
seven-sixteenths-inch  centers,  vertically.  The  lamp 
jacks  are  one-half  inch  each  way. 


Novelties    in    Telephone    Practice  in 
Chicago. 

Chicago  has  always  been  such  a  strenuous  city  in 
its  ways  and  means  of  carrying  on  its  business  that 
it  is  not  surprising  to  find  that  in  the  use  of  the 
telephone  it  has  kept  in  the  lead  of  other  cities.  In 
the  Chicago  exchange,  it  is  confidently  asserted,  there 
are  more  communications  made  daily  by  telephone 
than  in  any  other  exchange.  Each  telephone  and 
each  line  in  the  exchange  is  used  a  greater  number 
of  times  daily  than  in  any  other.  In  the  extension 
of  telephones  to  new  and  useful  forms  of  service, 
also,  Chicago  has  always  taken  the  lead. 

The  private-branch  exchange — an  arrangement  by 
which  a  subscriber  has  a  switchboard  in  his  own 
office,  with  short  lines  leading  to  the  departments 
or  desks  of  officials,  and  trunk  lines  leading  from 
this  board  to  the  exchange,  operated  by  a  private 
operator  employed  by  the  sitbscriber — was  origi- 
nated  in    Chicago,   and  there   are   now   about   6,000 
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dull  finish,  and  presents  a  handsome  appearance. 
The  key  shelves  are  all  of  five-ply  mahogany,  the 
different  layers  having  the  grain  run  in  alternate  di- 
rections in  order  to  prevent  warping.  The  plug 
shelves  are  covered  with  heavy  belt  leather  to  with- 
stand the  wear  of  the  plugs. 

Probably  the  most  striking  feature  in  connection 
with  this  exchange  is  the  fact  that  it  is  operated  on 
what  is  known  as  the  "two-wire"  multiple  system. 
The  circuits  of  the  board  have  been  so  simplified 
that  none  of  the  answering  or  multiple  jacks  require 
more  than  two  contacts,  and  therefore  the  multiple 
cables,  which  usually  contain  three  or  four  wires 
for  each  line,  contain  only  two  for  each  line.  An- 
other advantage  derived  from  the  two-contact  jacks 
is  the   fact  that   two  contact?   only  are    required   in 
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telephones  operated  in  600  private  exchanges  of 
this  class,  covering  all  active  branches  of  business 
in  the  city. 

The  four-party-line  private-residence  telephone 
with  selective  signals  was  first  introduced  on  an 
extended  scale  in  Chicago,  as  also  was  the  portable 
telephone,  designed  primarily  for  the  use  of  phy- 
sicians. This  instrument  consists  of  the  desk  tele- 
phone in  its  usual  form,  connected  to  a  plug:  sig- 
naling boxes,  in  each  of  which  a  spring  jack  is  ar- 
ranged in  connection  with  the  line,  are  located  in 
two  or  more  places  in  the  residence  or  ofiice.  as 
desired.  The  telephone  itself  may  be  moved  from 
one  of  these  to  another  at  will.  For  example,  the 
physician  takes  hisi  instrument  upstairs  with  him 
at   night   and   brings   it   down  again   in   the  morning 


lo  the  office,  or  the  telephone  may  be  available  at 
any  one   of  a  number  of  rooms  in  the  residence. 

The  idea  of  extending  this  service  to  restaurants 
and  providing  for  public  service  at  any  one  of  a 
number  of  tables  originated  in  San  Francisco,  where 
it  was  tried  a  number  of  months  before  it  was 
introduced  in  Chicago  on  a  larger  scale.  The  res- 
taurant teleplione  is  now  available  in  a  number  of 
the  leading  establishments  of  this  character,  so  that 
at  a  majority,  of  the  tables  the  instrument  may  be 
placed  'for  the  convenience  of  the  guest.  Payment 
is  made  either  in  a  coin  box  attached  to  the  in- 
strument or  the  charge  is  made  by  the  waiter  as 
are  other  charges  in  the  restaurant. 

Tlie  hotel-telephone  service  first  inr^roduced  in 
Boston  is  now  used  on  probably  the  itiost  extensive 
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scale  in  the  Auditorium  hotels  in  Chicago,  there 
being  about  goo  instruments  in  this  one  system,  as 
recently   described  in   the  Western  Electrician. 

During  the  past  season  a  public  telephone  was 
operated  on  the  Virginia,  a  steamboat  running  be- 
tween Chicago  and  Milwaukeee,  the  arrangement 
being  that  during  the  time  the  boat  was  at  the  dock 
in  either  city  the  instrument  could  be  used  in  con- 
nection with  the  exchange  or  toll  lines.  A  similar 
arrangement  is  now  under  consideration  by  which 
it  is  proposed  to  place  a  telephone  on  limited  trains, 
affording  service  to  the  passengers  while  the  train  is 
in  the  station  at  Chicago  at  the  time  of  leaving, 
and  possibly  at  points  along  the  way. 

The  expansion  of  telephone  service  in  Chicago 
which  has  followed  the  introduction  of  the  nickel- 
in-the-slot  or  pay-as-you-go  idea  will  undoubtedly 
bei  responsible  for  other  new  and  novel  uses  of 
telephone  service  during  the  coming  year.  No  pre- 
vious plan  of  giving  service  has  ever  proved  so 
popular  among  the  masses  of  people  who  have 
never  before  had  telephones  of  their  own.  The 
great  amount  of  this  service  has  set  inventors  to 
work  all  over  the  country  devising  new  and  im- 
proved forms  of  nickel  instruments,  and  the  details 
of  handling  it  are  being  constantly   improved. 


Marconi's  Transatlantic  Feat. 

Mr.  Marconi  arrived  at  North  Sydney,  C.  B.,  on 
December  26th  from  Newfoundland  on  his  way  to 
Ottawa,  Ont.,  where  he  intends  to  confer  with  the 
Dominion  government.  After  his  visit  to  Ottawa 
and  also  a  stop  at  Montreal  he  expects  to  sail  from 
New  York  city,  arriving  in  England  by  January 
loth.  His  next  experiment  of  importance,  he  says, 
will  be  made  early  in  February  on  one  of  the  steam- 
ships plying  between  Liverpool  and  New  York. 
During  the  trip  across  the  ocean  he  will  endeavor 
to  communicate  with  land  on  one  side  or  the  other 
during  the  entire  voyage.  The  Cornwall  and  Cape 
Cod   stations  are   those  intended   to  be  used. 

He  says  it  is  not  probable  that  he  will  resume 
experiments  in  Newfoundland,  but  will  select  some 
spot  in  Cape  Breton  that  is  from  too  to  200  feet 
above  the  sea  level.  The  four  sites  for  stations  that 
he  has  examined  are  all  open  to  the  same  objec- 
tion, that  is,  that  the  line  of  communication  for 
messages  passes  over  a  part  of  the  southern  part 
of  Newfoundland.  He  thinks  that  this  land  re- 
sistance can  be  overcome  by  increased  power  at  the 
station.  If  the  land  should  prove  an  insuperable 
difficulty,  however,  Marconi  says  that  he  will  place 
a  station  on  the  Azores,  which  the  king  of  Portugal 
is  anxious  he  should  do.  He  expects  to  make  wire- 
less telegraphy  a  commercial  success  before  another 
year. 
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Lighting  Situation  in  San  Francisco. 

The  San  Francisco  ligluing  sitnation  is  now  tlie 
center  of  interest  in  electrical  matters  on  tlie  Pacific 
coast.  At  present  the  city  is  lighted  by  a  nnmber  of 
companies,  most  of  Nvhich  furnish  both  electricity 
and  gas.  During  the  last  few  months  the  conditioii 
of  armed  neutrality,  which  liad  previously  existed, 
has  been  changed  to  open  liostility.  This  condition 
of  affairs  is  naturally  complicated  by  the  fact  that 
llie  big  power  companies  which  generate  their  elec- 
tricity by  waterpower  in  the  Sierras  are  now  getting 
to  a  point  where  they  can  begin  to  supply  electricity 
to  this  city.  So  far,  neither  the  Bay  Counties  Power 
company  nor  the  Standard  Electric  company  has 
gotten  into  San  Francisco,  but  it  is  pretty  generally 
believed  that  both  are  arranging  for  such  a  move. 
As  a  matter  of  fact,  neither  of  these  companies  has 
power  enough  to  supply  the  entire  city  with  light 
and  at  the  same  time  carry  on  the  other  operations 
for    whicli    they   have   planned. 

On  December  5th  the  California  Gas  and  Electric 
company  was  incorporated,  with  an  authorized  cap- 
ital- of  $30,000,000.  The  announced  purpose  of  this 
company  is  to  bring  both  gas  and  electricity  into 
San  Francisco.  The  incorporators  of  the  company 
are  A.  E.  Childs  of  Boston,  R.  R.  Colgate  of  New 
York,  Eugene  de  Sable.  Jr.,  R.  M.  Hotaliiig,  L.  P. 
Lowe,  John  Martin,  William  M.  Pierson,  J.  C.  Cole- 
man and  C.  .\.  Grow  of  San  Francisco.  The  fact 
that  most  of  these  men  are  prominently  identified 
with  the  Bay  Counties  Power  company  or  the  Cali- 
fornia Central  Gas  and  Electric  company  has  led 
to  the  report  that  the  Bay  Counties  Power  com- 
pany, through  the  new'  organization,  will  endeavor 
to  absorb  all  the  old  companies  of  San  Francisco. 
So  far,  there  are  no  signs  that  this  is  being  done, 
unless  the  retirement  of  Joseph  B.  Crockett  as  presi- 
dent of  the  San  Francisco  Gas  and  Electric  com- 
pany can  be  considered  one. 

.-Vnother    interesting    feature    connected    with    the 


Highland  Park,  111.,  one  of  the  inventors  of  the  tele- 
phone and  also  inventor  of  the  telautograph  and 
many  other  improvements  in  electrical  coiuiuunica- 
tion,  at  Newtonville,  Mass.,  aged  65  years. 

February  nth— Otto  William  Meysenberg  of  Chi- 
cago, organizer  of  the  Siemens  &  Halske  Electric 
company  of  .America,  at  Alma,  Cal.,  aged  52  years. 

March  1st— Thomas  H.  McLean  of  Toledo,  Ohio, 
vice-president  and  general  manager  of  the  Toledo 
Fraction  coiupany. 

JNIarch  7th— Captain  George  N.  Stone  of  Cincin- 
nati, president  of  the  City  and  Suburban  Telegraph 
association,  aged  60  years. 

March  8th — Francis  0.  Matthiesseu  of  Paris, 
France,  president  of  the  Weston  Electrical  Instru- 
ment  company  of   Newark,   N.  J.,   aged  68  years. 

March  loth — Gilbert  Wilkes  of  Denver,  Colo.,  a 
well-known    electrical    and   mechanical    engineer. 

March  19th — Leander  D.  Parker  of  Chicago,  gen- 
eral superintendent  of  the  western  division  of  the 
Postal  Telegraph-cable  company,  aged  64  years. 

ilarch  19th — Dr.  William  F.  Channing  of  Bos- 
ton, Mass.,  inventor  of  a  iire-alarm  telegraph,  aged 

81  years. 

April  i6th— Henry  A.  Rowland,  Ph.  D.,  LL.  D.,  of 
Baltimore,  the  eminent  scientist,  professor  of  phys- 
ics at  the  Johns  Hopkins  University  and  inventor 
of  the  multiplex  printing-telegraph  system  bearing 
his  name  and  non-electrical  scientific  apparatus  of 
great  value,  aged  52  years. 

April  28th — James  Douglas  Reid  of  New  York 
city,  -the   "Grand   Old   Man"  of   the  telegraph,   aged 

82  years. 

April  24tli — I.  H.  Farnham  of  Boston,  Mass., 
chief  electrician  of  the  New  England  Telephone  and 
'1  elegraph  company,  aged  48  years. 

May  4th — John  C.  Henry  of  Denver,  Cplo.,  early 
experimenter   in   electric  traction. 


of  power.  Their  commercial  and  economic  impor- 
tance is  great,  and  to  the  progressive  engineer  they 
present  new  problems  not  always  easy  to  solve. 
Unprecedented  potentials,  larger  units,  and  greater 
distances  are  involved  in  the  past  year's  work,  and 
the  coming  year  will  doivbtless  see  the  work  pushed 
almost  to  the  limit  of  its  possibilities  as  a  matter  of 
electrical  engineering.  There  is  as  yet  no  limit  to 
be  seen  to  the  growth  in  the  commercial  sense. 

Of  arc  lamps  the  enclosed  type  is  now  made  al- 
most to  the  exclusion  of  any  other,  and  alternating 
enclosed  arcs  have  gone  largely  into  use  in  series 
street  lighting  during  the  past  year. 

The  Nernst  lamp,  so  skilfully  worked  out  in  de- 
tail by  Mr.  Wurts  and  his  colaborers,  made  its  first 
appearance  in  public  in  this  country  at  the  Pan- 
American  Exposition.  It  is  too  early  to  predict 
what  effect  it  may  have  upon  the  future  of  electric 
ligliting. 

The  incandescent  lamp  is  still  the  only  lamp  for 
small  units  of  light,  and  it  remains  for  the  future 
discoverer  to  provide  its  more  economical  rival. 

The  growth  in  electric  railroads  has  been  steady 
and  rapid.  Steam  on  roads,  either  elevated  or  un- 
derground, in  cities,  will  soon  be  a  thing  of  the  past. 
The  direct-current  motor  has  practically  all  this 
field,  and  for  sufficient  reasons. 

There  has  been  a  very  rapid  extension  of  the  use 
of  small  and  medium-sized  motors  for  stationary 
work,  besides  the  installations  of  three-phase  motors 
in  larger  units  in  connection  with  power  transmis- 
sion. 

During  the  last  year  the  crisis  in  electric  cab  and 
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organization  of  the  California  Gas  and  Electric  com- 
pany is  the  fact  that  J.  C.  Coleman,  one  of  the  five 
owners  of  the  North  Pacific  Coast  railroad,  is  a 
prominent  stockholder.  It  has  been  reported  that 
the  influence  of  Mr.  Coleman  and  others  will  soon 
lead  to  the  converting  of  the  North  Pacific  Coast 
railroad  into  an  electric  road,  the  power  to  be  sup- 
plied bv  the  new^  company.  The  North  Pacific  Coast 
railroad  is  a  narrow-gauge  road,  operating  in  the 
coast  country  directly  north  of  San  Francisco.  It 
has  almost  100  miles  of  road. 


Death  List  of  the  Year. 

The  death-roll  of  igoi  contains  all  too  many  elec- 
trical names  of  prominence.  Elisha  Gray,  the  in- 
ventor; Professor  Rowland,  the  physicist;  Gramme, 
the  dynamo  designer;  Reid,  the  historian  of  the 
telegraph,  and  Henry,  one  of  the  pioneers  m  electric- 
railway  work,  all  passed  away  during  the  year. 

Among  foreigners,  undoubtedly  the  most  dis- 
tinguished was  Zenobe  Theophile  Gramme,  the  in- 
ventor of  the  Gramme  armature,  and  a  leader  in 
the  development  of  the  dynamo-electric  machine, 
who  died  at  Paris,  France,  on  January  20th,  aged 
74  years.  Others  who  died  during  the  year  were 
Professor  George  F.  Fitz  Gerald  of  Dublin,  Ireland, 
an  eminent  British  physicist,  whose  death  occurred 
on  February  21st  at  the  age  of  50  years;  Professor 
Peter  G.  Tait  of  Edinburg,  Scotland,  scientist,  lec- 
turer and  experimentalist  in  thermo-electricity,  who 
passed  away  on  July  4th.  aged  70  years,  and  Joseph 
XWag  of  Budapest,'  Hungary,  inventor  of  a  rapid- 
telegraph  system,  who  died  in  November,  aged  31 
years. 

The  list  of  more  prominent  American  electrical 
men  deceased  during  the  year  may  be  made  up  as 
follows : 

January  17th — Edw-in  Holmes  of  New  York  city, 
president'  of  the  Holmes  Electric  Protective  com- 
pany,  and  a  veteran  telephone  engineer,  aged  Si. 

January-  i8th — Frederick  A.  Gilbert  of  Boston. 
Mass..  president  and  manager  of  the  Boston  Elec- 
tric Light  company,  aged  54  years. 

January   20th — Elisha   Gray,    Ph,   D.,   LL.   D.,    of 


June  22d — Captain  James  D.  Randall  of  Memphis, 
Tenn.,  president  of  the  Southern  Independent  Tele- 
phone association   and  a  veteran  telephone  man. 

July  2d — Albert  L.  Johnson  of  Brooklyn,  N.  Y., 
electric-railway  manager  and  ow^ner,  aged  40  years. 

October  7th — C.  Walton  Swoope  of  Philadelphia, 
electrical   inventor  and  writer,  aged  31  years. 

November  9th — James  W.  Godfrey  of  New  York 
city,  sales  manager  of  the  India  Rubber  and  Gutta 
Percha    Insulating   company,    aged   51    years. 


The  Year  in  Review.' 

By   Elihu   Thomson. 

The  electrical  industries  are  now  so  varied,  and 
the  magnitude  of  the  interests  involved  is  now  so 
great,  that  any  outline  of  the  progress  during  this  first 
3^ear  of  the  century  would  be  a  very  considerable 
task.  In  the  same  way  no  forecast  of  future  de- 
velopment could  be  very  brief  if  anything  more 
than  a  general  statement.  Where  one's  work 
touches  the  subject  in  many  branches,  and  more  par- 
ticularly relates  to  progress  of  invention  and  techni- 
cal perfection,  it  is  not  easy  to  turn  aside  and  re- 
gard the  facts  of  commercial  growth  as  evidenced 
in  sales  or  output. 

The  fact  is,  that  the  technical  and  commercial 
progress  in  the  last  year  has  been  fairly  general,  and 
a  growth  upon  what  had  been  done  in  preceding 
years — more  plant,  more  energy  used,  more  con- 
sumption and  consumers.  As  to  volume  of  business 
done  in  any  branch  there  are  others  better  provided 
with  the  facts  than  I,  and  who 'will  no  doubt  be 
ready  to  furnish  them. 

A  subject  which  has  attracted  great  attention  has 
been   the    long-distance   high-potential   transmissions 

I.  This  concise  review  of  the  electrical  progress  of  the  year 
is  in  answer  to  the  editor's  request  for  a  short  contribution  on 
the  industrial  record  of  the  year,  electrically  considered.  Men- 
tion of  this  fact  will  explain  Professor  Thomson's  references  to 
commercial  growth  and  volame  of  tlasjn^ss  in  bis  broader  out' 
look,— Ed, 


vehicle  companies  was  reached  in  several  instances. 
The  ordinary  lead  batteries  are  none  too  good  for 
service  in  an  automobile,  and  it  is  hoped  that  the 
new  Edison  battery  may  be  of  such  merit  as  to  re- 
deem the  electric  vehicle,  so  ideal  in  all  respects  ex- 
cept the  storage  battery. 


Wireless  Telegraphy  in  the  Navy. 

Steps  have  been  taken  by  the  Navy  Department 
toward  the  adoption  of  wireless  telegraphy  at  sea. 
Admiral  Bradford  of  the  Bureau  of  Equipment  has 
asked  that-  the  armored  cruisers  of  the  Pennsylvania 
class  have  their  masts  and  rigging  so  arranged  that 
the  wireless  system  can  be  introduced.  This  will 
necessitate  the  lengthening  of  the  masts  of  the  ships 
and  the  insulation  of  the  metal  rigging  by  the  use 
of  hemp  covering  for  halyards.  It  is  intended  to  get 
test  sets  of  instruments  of  the  various  wireless  sys- 
tems now  being  operated.  Thus  far,  the  Navy  De- 
partment has  not  adopted  definitely  any  system,  but 
the  construction  of  the  new  ships  is  regarded  as  a 
preliminary  to  the  adoption  of  a  system  whenever 
its  practicability  is  established  fully.  'The  British 
navy  already  has  a  number  of  its  ships  equipped 
with  the  wireless  system,  but  this  is  the  first  move 
on  the  part  of  the  American  navy  to  make  use  of  a 
wireless  plan.     


Telephone  Earnings  in  Minnesota. 

The  three  per  cent,  gross  earnings  tax  imposed 
on  telephone  companies  by  the  state  of  Minnesota 
will  yield  this  year  $32,110.22,  according  to  the  fig- 
ures of  the  auditor  of  state.  Fifty-three  companies 
have  made  sworn  returns,  showing  total  gross 
earnings  of  $1,011,978.38.  More  than  80  per  cent,  of 
this  amount  was  earned  by  companies  operating  in 
St.  Paul  and  Minneapolis.  The  Northwestern  Tele- 
phone Exchange  company  returned  $77,733-65  on 
which  it  will  pay  a  tax  of  $1,441.50.  The  Duluth 
Telephone  company  returned  earnings  of  $27,656.32, 
which  will  require  a  tax  of  $829.68.  Nineteen  of 
the  companies  report  annual  gross  earnings  of  less 
than  $1,000.  Twenty-two  companies  report  earnings 
between  $1,000  and  $6,ooQ. 
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Chronicling  the  development  of  a  great  system 
for  the  distribution  of  electricity  for  light  and  power, 
the  Western  Electrician  has,  from  time  to  time, 
recorded  many  improvements  in  plant  and  service 
of  the  Chicago  Edison  company;  but  perhaps  no 
new  work  has  been  of  such  far-reaching  impor- 
tance as  that  described  in  another  portion  of  this 
issue.     The  greatly  increased  demand  for  power  and 


lighting  that  has  developed  within  a  year  in  outlying 
sections  of  the  city  has  resulted  in  the  installation  of 
new  alternating-current  generators  at  the  main  power 
station,  with  high-potential  transmission  to  direct- 
current  distributing  sub-stations.  Additional  sub- 
station equipment  has  also  been  provided  for  the 
downtown  service,  both  in  rotary-converter  and  stor- 
age-battery plant,  so  that  now  the  lighting  and  power 
service  of  the  entire  city  of  Chicago  can  be  supplied, 
except  at  hours  of  "peaks"  or  heaviest  loads,  from 
three  steam-generating  power  houses.  This  marks 
an  important  step  in  hreaking  away  from  the 
large  number  of  steam  plants  which  only  a  few 
years  back  supplied  a  smaller  and  less  efificient  elec- 
tric-light and  power  service.  One  especially  impor- 
tant advance  that  must  necessarily  result  from  this 
central-station  expansion  is  the  adoption  of  a  stand- 
ard high-potential  voltage.  The  Edison  company 
feels  that  it  can  justly  congratulate  itself  on  adopt- 
ing 9,000  volts  for  its  transmission  system.  This 
voltage  is  regarded  as  high  enough  for  economical 
transmission  and  not  too  high  for  safety  and  effi- 
cient handling.  Large  consumers  of  power  will  be 
supplied  at  this  pressure,  thus  fixing  the  voltage  of 
their  equipment,  and  it  will  be  found  necessary  for 
isolated  plants  that  depend  on  the  central-station 
supply  for  reserve  to  install  transforming  apparatus 
for  the  sarne  potential. 


Reviewing  the  electrical  features  of  the  year  that 
has  just  come  to  an  end,  and  striving  to  peer  into 
the  future,  the  observer — the  American  observer  at 
least — is  justified  in  a  glow  of  satisfaction  in  the 
satisfactory  record  of  1901  and  the  hopeful  outlook 
for   1902. 

Technical  advancement  has  been  steady  and 
healthy.  In  the  long-distance  transmission  of  power, 
the  use  of  larger  generating  units,  extension  and 
improvement  of  the  electric  railway,  development 
of  new  forms  of  electric  lighting,  as  the  Nernst 
lamp,  and  the  osmium  and  mercury-vapor  lamps, 
not  so  far  advanced;  in  space  telegraphy,  rapid- 
telegraph  systems  and  storage-battery  construction 
— in  all  these  lines,  and  no  doubt  in  others  that 
might  be  named,  the  year  has  been  distinctively  one 
c  f  progress  along  engineering  lines. 

Great  activity  continues  to  be  manifested  in  elec- 
tric-railway extensions  in  the  United  States  and 
Great  Britain.  Electric-railway  building  is  also 
more  vigorously  carried  on  an  the  continent  of  Eu- 
rope and  in  Japan,  Australia  and  other  parts  of 
the  world.  In  this  particular  department  of  elec- 
trical effort  the  polyphase  system  of  the  Continent 
and  the  decision  not  to  use  similar  working  in  the 
tunnel  roads  of  the  Inner  Circle  in  London,  the 
high-speed  experiments  in  Germany,  the  rapid-tran- 
sit subway  and  elevated  work  in  New  York,  and 
the  announcement  that  an  electric  railway  in  a  tun- 
nel is  to  connect  New  Jersey,  Manhattan  Island 
and  Brooklyn,  were  the  features  of  the  year. 

Telephony  shares  with  electric  traction  the  dis- 
tinction of  leading  in  commercial  development  at 
the  present  time,  particularly  in  the  United  States 
and  to  a  less  extent  in  Great  Britain.  In  this  coun- 
try both  the  Bell  and  Independent  companies  are 
making  improvements  and  extensions  in  all  direc- 
tions, and  the  time  when  a  telephone  will  be 
considered  a  necessity  in  every  well-regulated 
household  has  been  brought  appreciably  nearer. 
The  long-expected  Berliner  patent  decision  was 
handed  down  in  February.  It  was  a  sweeping 
victory  for  the  Independents  and  gave  a  great  im- 
petus to  the  telephone  business,  putting  the  Bell 
companies  on  their  mettle  and  encouraging  the  op- 
position. 

Work  was  begun  on  the  British  Pacific  cable,  and 
a  new  American  Pacific  cable  company  was  organ- 
ized and  is  reported  to  have  awarded  a  contract 
to  an  English  concern  for  a  section  of  cable  from 
San  Francisco  to  the  Hawaiian  Islands.  The  exact 
status  of  this  company  and  of  the  other  American 


projects    is    still    unsettled,    however,    owing    to   the 
dilatoriness  of  Congress. 

Turning  now  to  industrial  conditions,  we  find  that 
the  year,  or  at  least  the  latter  part  of  it,  has  been 
one  of  depression  to  the  electrical  manufacturers 
of  Germany  and  of  some  other  continental  countries. 
On  the  other  hand,  the  English  electrical  manufac- 
turing companies  have  had  all  they  could  do,  while 
in  the  United  States  the  industry  has  enjoyed  a  year 
of  unexampled  prosperity.  .  The  latter  fact  is  nat- 
urally gratifying  and  is  shown  in  a  striking  manner 
by  the  Western  Electrician's  estimate  of  electrical 
manufactures  given  on  another  page.  These  sta- 
tistcs,  prepared  with  great  care  by  the  co-operation 
of  100  or  more  of  the  leading  electrical  business  men 
of  the  country,  show  that  the  total  value  of  elec- 
trical and  what  are  termed  auxiliary  manufactures 
in  the  United  States  during  the  year  1901  was  $192,- 
470,000.  This  sum  indicates  the  great  extent  of  the 
manufactures  in  this  country  either  exclusively  elec- 
trical or  dependent  upon  electricity.  It  shows  an 
increase  of  27  per  cent,  over  the  corresponding  fig- 
ures of  1900,  and  55  per  cent,  over  1899.  With  few 
exceptions,  a  substantial  increase  is  shown  in  all  the 
47  items  into  which  the  electrical  and  allied  manu- 
factures of  the  country  are  classified.  Wires  and 
cables  of  all  kinds  represent  over  $50,000,000  of  the 
total,  while  dynamos  and  motors  contribute  $41,- 
500,000.  Telephone  apparatus,  valued  at  $18,750,000, 
constitutes  the  third  largest  item,  while  steam  en- 
gines for  electrical  generating  plants,  water-tube 
boilers  for  electrical  plants,  storage  batteries,  elec- 
tric-lighting fixtures  and  Incandescent  lamps  follow 
in  the  order  named.  The  whole  makes  a  gratifying 
exhibit  of  a  vigorous  and  growing  manufacturing 
industry. 

No  less  pleasing  is  the  showing  of  electrical  ex- 
ports.    The  Western  Electrician's  figures  show  that 
the  electrical  exports   of  the  United  States  in  1901 
were    $9,406,080,     taking     the     exports    distinctively 
classified  as  electrical  in  the  reports  of  the  Treasury 
Department.     Considering   the    comparatively    recent 
origin  of   electrical   exports   from   this   country,    the 
amount  is  large.     Of  the  total  $5,742,720  is  credited 
to  electrical  machinery  and  $3,663,360  to  other  elec- 
trical appliances.     The  Treasury  statistics  give  little 
clue  to  the  amount  of  electrical  imports,  but,  com- 
pared with  the  exports,  the  amount  is  insignificant. 
Another  feature  of  this  New  Years    issue  of  the 
Western  Electrician  that  shows  the  flourishing  state 
of   the   various    branches    of    the    electrical   business 
at  home  is  the  collection  of  letters  from  representa- 
tive   manufacturers    and    dealers,    reviewing   the   in- 
dustrial characteristics  of  the  year  just  ended.     Al- 
most   without    exception     the     contributors    to    this 
symposium   report   that  the   trade   of  the   year   1901 
has  been  exceptionally  good,  while  the  prospects  for 
ihe  coming  year  are  very  bright.     These  letters  con- 
tain  much   information   of  general   interest  and  are 
not    merely     dry     recitals     of    business    conditions. 
Thus,  those  of  our  readers  who  may  wish  to  know 
why  submarine  cables   are  built  in  England,  rather  ■ 
than  in  the  Lhiited  States,  or  about  the  standardiza- 
tion  of   the   manufacture   of   Crookes   tubes   In   this 
country,   may  consult  this  collection  to  their   profit. 
Carefully   written   reviews   of  the    electrical   prog- 
ress of  the  year  in  the  United  States,  the  Continent 
of    Europe    and    Great    Britain    are    contributed    to 
this     issue     by     Mr.     William     S.     Aldrich,     Mr. 
Francis    E.    Drake    and    an    English    correspondent. 
With  the  other  special  features  of  this  issue,     they 
constitute  a  New  Years  number  which  we  trust  will 
be  found  to  be  valuable  as  well  as  interesting. 

In  conclusion,  the  Western  Electrician  hopes  that 
every  member  of  its  constituency  will  have  a  happy 
and  prosperous  year,  and  that  the  record  of  1902 
may   even   surpass   that   of   1901. 
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STATISTICS    OF    ELECTRICAL    MANUFACTURES. 


Below  is  given  a  table  showing  the  Western 
Electrician's  estimates  of  the  values  of  electrical 
and  what  may  be  termed  auxiliary  manufactures 
in  the  United  States  for  the  years  1S99.  1900  and 
1901.  The  non-electrical  apparatus  included  is  only 
that  used  essentially  and  exclusively  in  the  genera- 
tion or  utilization  of  electricity.  Thus,  in  an  elec- 
tric railway  the  poles  and  trolley  wires  are  included 
in  this  grouping,  while  the  track  and  ties  are  dis- 
regarded, as  pertaining  to  every  forn^  of  railway. 
The  idea  is  to  include  no  item  of  manufactures  not 
directly  dependent  upon  electricity.  The  total  value 
of  the  electrical  manufactures  of  the  country,  thus 
determined,  for  the  year  igoi  was  $192,470,000,  as 
compared  with  $153,000,000  in  igoo  and  $123,800,000 
in  1899.  showing  an  increase  of  nearly  27  per  cent, 
over  igoo  and  of  55  per  cent,  over  1899.  This  in- 
crease is  due  largely  to  increased  volume  of  trade, 
but  partly  to  higher  prices  and  somewhat,  also,  to 
fuller  reports  for  the  year  just  ended. 

In  1901  the  largest  individual  item  of  electrical 
manufactures  was,  as  in  former  years,  dynamos  and 
motors,  amounting  to  $41,500,000.  However,  if  ail 
classes  of  electrical  wires  and  cables  are  considered 
together,  the  total  is  over  $50,000,000,  showing  where 
some  of  the  copper  goes.  The  third  particularly 
large  item  is  telephone  apparatus,  which  amounted 
to  $18,750,000  in  igoi.  All  the  items  show  an  in- 
crease over  igoo,  except  open-arc  lamps,  electric 
elevators,  insulating  material  and  shafting  and  pul- 
leys for  electrical  plants.     Belting  and  telegraph  in- 


struments are,  however,  practically  stationary. 
Ncrnst  lamps  are  not  included,  for  they  were  just 
reaching  the   commercial   stage   as    the  year   closed. 

The  Western  Electrician  has  prepared  these  fig- 
ures with  much  care,  and,  as  they  constitute  the 
only  statistics  of  the  kind  pivblished,  it  views  the 
result  with  satisfaction.  The  figures  are  based  on 
a  voluminous  and  interesting  mass  of  material  col- 
lected by  the  kind  co-operation  of  the  leading  men 
in  the  electrical  business.  The  preliminar>'  esti- 
mates, from  which  the  final  table  was  arrived  at,  are 
the  carefully  considered  opinions  of  many  experts. 
The  figures  based  upon  them  may  be  accepted  as 
substantially  accurate  and  set  forth  in  compact  form 
the    electrical    manufacturing   business   of    the   year. 

To  the  gentlemen  w'ho  contributed  to  the  prepara- 
tion of  {hese  statistics,  ico  or  more  in  number,  the 
Western  Electrician  returns  sincere  thanks. 

In  the  many  letters  received  relating  to  the  sub- 
ject there  is  much  interesting  material.  Thus,  one 
concern  gives  these  estimates  of  the  value  of  second- 
hand electrical  material  sold  in  the  United  States  dur- 
ing 19AI :  Dynamos  and  motors,  $5,000,000 ;  meters, 
$20o;6oo ;  arc  lamps,  $100,000 ;  wire,  supplies,  etc., 
$2,000,000.  The  total  valuation  of  all  repair  work 
is  placed  at  $5,000,000.  Another — a  very  high  au- 
thority— estimates  that  go.ooo  tons  of  copper  was 
used  to  make  electrical  wires  in  the  United  States 
last  year.  The  average  price  of  this  copper  for  the 
year  as  bare  Avire  was  about  iS  cents  a  pound.  A 
telephone   expert  states  that  300,000  exchange  tele- 


WESTERN    ELECTRICIAN'S    ESTIHATE    OF  THE  VALUE  OF  ELECTRICAL   AND  AUXILIARY 
MANUFACTURES  IN  THE  UNITED  STATES. 


Abticleb. 


Arc  lamps,  enclosed 

Arc  lamps,  open 

Ansiliarv   steam   plant   for   electrical  installations,  such   as   pumps, 

condensers,  separators,  feed-water  heaters,  Injectors,  piping,  etc. 

Bells,  buzzers,  push-buttons,  call-boxes,  annunciators 

Belting  used  in  electrical  plants 

Boilers  tor  electrical  plants  (water-tube) 

Boilers  for  electrical  plants  (other  than  water-tube) 

Cables,  underground,  aerial  and  submarine 

Carbons  for  lamps,  batteries,  brushes  or  other  electrical  purposes. . . . 

Cars  and  trucks  for  electric  railways 

Circuit  breakers 

Conduits  (underground)  and  similar  material 

Conveyors,  coal  and  ash,  used  in  electrical  plants 

Cranes  and  hoists,  electrically  operated 

Dynamos  and  motors,  including   parts  of  machines,  boosters,  rotary 

converters,  etc.,  and  all  motor  applications,  such  as  automobiles, 

not  specifically  enumerated  in  this  list 

Electroplating    and    other    electrolytic     apparatus     not     elsewhere 

specified 

Electrostatic  machines,  induction  coils,  medical  sets,  etc 

Elevators,  electric  (mechanism  only) 

Engines,  gas,  gasoline  or  oil,  used  to  drive  electrical  machinery 

Engines,  steam,  used  to  drive  electrical  machinery 

Fans,  electrically  operated  and  direct-connected 

Fire-alarm  apparatus,  also  burglar  alarms,  crossing  indicators,  etc.. 

Fixtures  for  electric  lighting 

Fuses. 


Heating  and  cooking  apparatus,  electrical 

Incandescent  lamps 

Instruments  for  measurement  and  meters  of  all  kinds;  also  ground 
detectors,  scientific  and  laboratory  apparatus,  photometers.  Ley- 
den  jars.  X-ray  outfits,  etc 

Insulating  material,  fiber,  tape,  etc 

Insulators  (slass  and  porcelain)   

Interior  wiring  supplies,  as  tubing,  interior  conduit,  molding,  junc- 
tion boxes,  rosettes,  outlet  boxes,  etc 

Lightning  arresters 

Poles,  cross-arms,  brackets  and  pins 

Primary  batteries 

Railway  supplies,  electric,  such  as  trolleys  and  other  contact  devices, 
strain  insulators,  cross-overs,  rail  bonds,  etc 

Rheostats,  car  controllers,  motor  starters,  etc 

Shafting,  pulleys,  clutches,  etc.,  used  in  electrical  generating  plants. 

Sockets,  switches,  cutouts 

Storage  batteries,  including  those  used  on  automobiles 

Telegraph  instruments  and  apparatus 

Telephones  and  telephone  supplies,  including  telephone  switch- 
boards   

Third  rail  for  electric  railways 

Transformers,  stationary 

Waterwheels,  used  todrive  electrical  machinery , 

Wire,  bare 

Wire,  rubber  covered 

"Wire,  weatherproof 

Wire,  all  other  electrical 

Miscellaneous,  including  switchboard  panels,  sign  flashers,  auto- 
matic stokers  for  electrical  plants,  wire  guards,  electrical  tools 
and  toys,  projectors,  solenoids,  etc 
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Foe  the  Yeak — 
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1901. 


1,600,000 
125,000 

1,8.50,000 
720,000 
600,000 

6  000,000 

1,8.50.000 
18,000,000 

1,985,000 
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1,800,000 
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1,135,000 
1,600.000 

1.050,000 
390,000 

3,875,000 
550,000 

1,575,000 
1,050,000 

475,000 
1,850,000 
4,500,000 

120,000 

»18, 750.000 
300.000 
3,2.50,000 
1,125,000 
16.200,000 
5,750,000 
8,500,000 
1,725,000 


1,500,000 


pliones  and  500.000  farmers',  hotel  and  office  instru- 
ments were  installed  for  Independent  operation  dur- 
ing the  year.  A  supply  man  says  that  there  was 
between  25  and  40  per  cent,  more  electrical  material 
of  every  description  sold  in  the  United  States  in 
1 901  than  in  any  previous  year.  A  lamp  man  notes 
that  there  has  been  no  increase  in  the  sale  of  open- 
arc  lamps ;  and  so  on,  showing  the  great  interest 
taken  in  the  collection  of  the  data  here  presented. 


•Telephone  estimates  of  19O0  and  1901  are  diTlded  as  follows:    1900-Bell,   813,500.000:  Independent,  M,000,000.     1901 -Bell, 
813,000,000;  Independent,  J5,7o0,000. 


Electrical  Exports  and  Imports. 

By  the  kind  assistance  of  Mr.  O.  P.  Austin,  chief 
of  the  Bureau  of  Statistics  of  the  United  States 
Treasury  Department,  and  from  the  further  fact 
that  a  more  exact  classification  of  electrical  ap- 
paratus has  obtained  since  July  i,  1901,  the  Western 
Electrician  is  enabled  to  put  before  its  readers  in 
this  issue  a  better  approximation  of  the  elec- 
trical exports  of  the  calendar  year  just  expired  than 
was  obtainable  in  former  years.  The  figures  given 
are  partly  estimated,  because  the  latest  available 
government  statistics  end  with  the  month  of  No- 
vember, 1901.  It  may  be  assumed,  however,  that  a 
proportionate  extension  of  the  figures  for  the  pe- 
riod officially  reported  will  give  the  record  for 
the  year  with  sufficient  accuracy  for  all  practical 
purposes.  By  this  calculation  the  following  figures 
are   obtained : 

V.\LUE    OF    ElECTRIC.^I,    EXPORTS    FOR   THE    Ye.\R    IQOI. 

Electrical   machinery    $5,742,720 

Electrical    appliances,    including    telegraph 
and  telephone  instruments   3,663,360 

Total    electrical     exports     distinctively 
classified  as  such  ■ $9,406,080 

Thus  the  known  electrical  exports  from  the  United 
States  for  the  year  igoi  amount  in  value  to  $0,406,- 
oSo.  But  the  actual  exports  of  electrical  apparatus 
during  the  year  were  undoubtedly  somewhat  greater 
than  that  amount,  because,  owing  to  the  inter-rela- 
tion of  the  electnical  witli  other  industries,  the  exact 
figures  which  should  be  given  to  all  classes  of  ex- 
ported electrical  apparatus  are  difficult  to  obtain 
under  the  Treasury  classification.  It  is  quite  cer- 
tain, therefore,  that  the  total  electrical  exports  of 
igoi    were  well   over  the  $10,000,000  mark. 

It  is  difficult  to  make  exact  comparisons  with 
former  years.  However,  the  exports  of  electrical 
machinery  for  1899  and  igoo  were  respectively 
$2,g45,4i2  and  $5,466,018,  compared  with  the  $5,742,- 
720  of  last  year,  showing  a  healthy  growth,  although 
the  rate  of  increase  from  igoo  to  igoi  is  very  much 
less  than  from  1899  to  igoo.  As  to  electrical  ap- 
pliances, the  separate  enumeration  of  this  class  of 
merchandise  was  not  attempted  prior  to  July,  igoi. 
But  there  has  been  an  increase  under  this  head  of 
perhaps  eight  per  cent.,  comparing  igoo  and  igoi. 

Destin.\tion  of  Exports. 

It  is  interesting  to  trace  the  destination  of  the 
electrical  apparatus  exported  from  the  United  States. 
This  can  be  done  by  official  figures  only  for  elec- 
trical machinery  and  for  a  period  no  later  than 
the  year  ended  June  30,  1900.  From  the  Treasury 
reports  the  following  table  of  our  principal  cus- 
tomers is  made   up : 

Value  of  Electrical 

Machinery  Es- 

poried  from  U.  S. 

in  Year  Ended 

Country  to  which  Exported.  June  30.  1900. 

United  Kingdom 51,568,653 

Canada 800,423 

Mexico 445,208 

France 266,470 

Argentina 215,505 

British  Australasia 187,459 

Germany 107, 53t 

Japan. 102.944 

Cuba 95.093 

Philippines  91.213 

Brazil 87.058 

Italy 65.103 

British  West  Indies 56,154 

British  Africa 46.163 

Belgium  45,750 

Russia ..       37.172 

British  East  Indies 29.050 

Imports. 

Relatively,  the  value  of  manufactured  electrical 
apparatus  imported  into  the  United  States  is  in- 
significant. Practically  the  only  items  mentioned  in 
the  official  statistics  are  carbons  for  batteries  and  arc 
lamps.  For  the  year  ended  June  30,  1900.  the  value 
of  battery  carbons  imported  was  $15,195  and  of 
lamp  carbons  $82,220.  France  sends  us  nearly  all 
of  the  imported  battery  carbons  and  Germany  and 
Austria  the  lamp  carbons. 

There  are  also  imports  of  poles  from  Canada,  fi.x- 
tures  for  electric  lighting,  principally  from  France, 
telephones  and  electrical  instruments  and  scientific 
apparatus;  but  no  separate  records  of  these  appear 
in  the  Treasury  statistics. 
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CONTINENTAL  DEVELOPMENT  OF  THE  YEAR. 


Bv  Fka.ncis  E.  Drake. 


From  the  continental  point  of  view,  the  year  just 
closed  has  rot  been  devoid  of  interest  to  the  mere 
onlooker,  while  to  the  student  of  the  evolution  of 
the  industry  in  its  entirety  it  has  been  replele  with 
lessons  and  successes. 

Business   Depression. 

The  stern  reality  of  business  depression,  keen 
competition,  disastrous  investments  and  actual  liqui- 
dation has  caused  a  weakening  of  the  forces  which 
during  recent  years  have  assisted  in  developing  new 
lines  for  electrical  experiment  and  application. 
Much  has  recently  been  written  concerning  the 
causes  which  have  contributed  to  the  present  low 
ebb.  in  electrical  industries  as  compared  with  the 
years  1897  to  igoo,  the  latter  being  the  year  when 
the  first  admonitions  of  impending  danger  were 
sounded. 

In  direct  contrast  to  American  practice,  electrical 
manufacturing  and  exploiting  companies  are  in  the 
majority  of  cases  merely  industrial  branches  or  de- 
partments of  banking  or  financial  houses,  the  sup- 
port of  which  is  regularly  depended  upon  for  car- 
rying on  the  routine  business  as  well  as  the  larger 
efforts  in  promoting  new  tramways,  electrically 
equipping  horse  lines,  building  power  stations  for 
supplying  current  to  large  areas,  etc.  Practically 
speaking,  the  electrical  concerns  have  been  the  bank- 
ers for  enterprises  and  schemes  sought  out  and 
exploited  in  many  cases  by  their  own  overzealous 
engineers. 

While  there  is-  much  to  criticize  in  this  sys- 
tem, there  is  much  credit  due  to  these  forces,  which, 
during  the  past  decade  have  pushed  electricity  and 
its  applications  to  a  point  much  in  advance  of  the 
cop.servative  frontier  usually  characteristic  of  con- 
tinental undertakings.  That  these  projects  have 
been  in  a  majority  of  cases  good  paying  investments 
is  the  wonder.  A  few  of  the  projects  will  be  total 
losses  and  others  will  require  years  of  patient  ivatch- 
ing  to  reach  a  paying  basis.  Speculative  interests 
secured  control  of  many  franchises,  existing  lines, 
manufacturing  concerns,  etc..  and,  in  the  period  of 
overconfidence  of  the  pitblic,  exploited  worthless 
.schemes,  which,  when  the  reaction  set  in,  weakened 
the   whole    list. 

In  France  the  storm  signals  for  a  reversal  of  in- 
vestment feeling  and  industrial  lassitude  were  -ip- 
parent  before  the  opening  of  the  exposition  last 
year.  Germany  thought  the  sudden  intimation  of 
uneasiness  was  merely  an  order  to  halt  for  a  short 
breathing  spell  before  attacking  the  expected  con- 
tinuation of  her  rapidly  expanding  commerce.  The 
other  countries  of  the  continent  were  less  involved 
in  electrical  enterprises,  but  were  naturally  affected 
by  the  changes  in  Germany  and  France.  Therefore 
at  the  beginning  of  1901  the  depreciation  of  values 
and  prospective  troubles  had  placed  the  electrical 
industries  generally  on  the  defensive,  with  the  re- 
sult that  the  year  has  wituessed  fewer  disasters  than 
would  have  been  believed  by  careful  forecasters  in 
January    last. 

Traction  shares  all  over  the  continent  have  fallen 
constantly,  the  shrinkage  in  values  being  enormous. 
The  losses  in  Paris  particularly  are  extreme.  It 
is  quite  true  that  overcapitalization  has  been  the 
rule  and  not  the  exception  in  traction  as  well  as 
other  electrical  ventures.  The  Paris  surface  lines 
arc  meeting  difficulties  with  the  municipal  authori- 
ties, which,  added  to  falling  revenues  and  inability 
to  procure  further  capital,  continue  to  depress  their 
earnings  and  future,  prospects.  The  Metropolitan 
Underground  is  being  grc-atly  extended,  but  the 
operating  company  is  quite  unable  to  hold  its  own 
from  an  investor's  point  of  view,  even  though  the 
completed  sections  are  running  with  heavy  traffic. 
In  this  enterprise  the  city  of  Paris  builds  the  tun- 
■  nels.  practically  leasing  to  the  operating  company, 
which  must  supply  equipment  and  carry  on  the 
operation.  The  trains  on  the  section  extending  from 
the  Arc  de  Triomphe  to  Vincennes,  which  were 
started  in  July  last  year,  are  in  every  respect  in- 
ferior to  the  trains  run  in  London  or  on  our  ele- 
vated roads  in  New  York,  Chicago  and  Boston, 
Each  train  is  drawn-  by  a  motor  car,  the  equipments 
on  which  are  now  being  replaced  with  more  power- 
ful ones  to  answer  the  requirement  of  service,  which 
was  badly  estimated  at  the  outset.  In  respect  to 
traffic,  the  Metropolitan  has  proved  a  surprise  to 
everyone.  It  carries  mcvre  passengers  daily  than 
any  underground  road  existing. 

HicH-sPEEn   Electric-railway   Experiment.^. 

The  sensation  of  the  year  .has  been  the  exploiting 
of  high-speed,  three-phase  railway  practice,  particu- 
larly  in   the   experiments   at    Zossen,    near   Berlin, 


where  the  two  great  German  concerns,  the  AUge- 
meinc  Elektricitiits  Gesellschaft  and  Siemens  & 
Halske,  have  each  built,  equipped  and  operated  a 
train,  using  three-phase  motors,  overhead  trolleys 
and  contacts,  with  10,000  volts  in  the  trolley  wires. 
This  experimental  road  is  developed  out  of  the 
existing  military  railroad,  and  has  the  closest  scru- 
tiny of  the  government  engineers,  besides  the  great 
personal  interest  of  the  kaiser.  The  line  is  de- 
signed to  prove  the  practicability  of  operating  trains 
at  a  speed  of  125  miles  an  hour.  During  the  pre- 
liminary tests  in  November  a  speed  of  105  .miles  an 
hour  was  attained,  and  it  is  predicted  that  the  full 
projected  speed  will  be  realized.  However,  there  is 
little  actual  information  available  as  yet,  the  road 
being  closely  guarded,  and  admission  to  tests  being 
denied  to  everyone  but  the  few  officials  and  engi- 
neers in  actual  charge  of  the  tests.  The  details  of 
cars,  trucks  and  electrical  construction  have  recently 
appeared  in  the  technical  papers  and  have  been 
freely  commended  as  well  as  criticized. 

Three-phase  Railway  Work. 

It  is  not  certain  whether  the  tender  made  in 
London  by  Ganz  &  Co.  of  Budapest  for  the 
equipment  of  the  Inner  Circle  with  a  three-phase 
system  has  not  taken  as  much  of  the  public  interest 
as  the  experiments  at  Zossen.  Continental  engineers 
have  strongly  maintained  the  arguments  in  favor 
of  three-phase  railway  work  in  previous  contentions, 
or  at  least  have  had  the  advantage  of  .having  suc- 
cessful roads  in  operation  in  Switzerland,  but  under 
conditions  which  could  not  be  considered  as  afford- 
ing adequate  data  or  comparison  for  an  important 
London  installation.  The  remarkable  fact  that  the 
three-phase  tender  was  $1,000,000  cheaper  than  the 
direct-current  offer  appeared  to  act  as  a  great  lever 
on  the  authorities.  The  story  of  the  struggle  be- 
tween these  two  systems  is  fresh  in  our  minds, 
and  the  end  of  the  arbitration,  with  the  downfall 
of  the  Ganz  project,  has  convinced  many  that  the 
result  will  serve  to  retard  the  three-phase  movement 
considerably.  The  adherents  to  the  three-phase 
system  are  compelled  to  admit  that  the  practical  con- 
struction details  were  not  thoroughly  worked  out. 
On  the  other  hand,  the  direct-current  supporters 
have  seriously  measured  the  strength  of  the  op- 
posing system,  and  there  can  be  no  doubt  that  the 
affair  will  stimulate  American  engineers  to  develop 
a  satisfacto.ry  three-phase  system  which  will  meet 
the  conditions  of  railway  service  where  the  length 
of  line,  distance  between  stops,  acceleration,  etc., 
will  admit  of  departure  from  the  direct-current  sys- 
tem, which  has  long  done  such  admirable  service. 
This  great  controversy  has  been  properly  termed 
"Continental .  versus  American  systems."  That  the 
Americans  have  won  should  not  permit  us  to  be- 
lieve that  the  three-phase  proposition  can  be  ignored. 
The  continental  engineers  have  blazed  the  way  with 
installations  on  roads  having  a  length  as  great  as 
lOD  kilometers,  where  the  demonstrations  must  aid 
in  defining  the  field  wherein  the  direct-current  sys- 
tem fails  to  retain  its  hold  and  the  three-phase 
system  shows  economy  alike  in  first  cost,  operating 
expense  and   upkeep. 

The  Burgdorf-Thun  road  in  Switzerland  was  in- 
stalled in  iSgg  by  Brown,  Boveri  &  Co.  Strictly 
speaking,  it  is  a  mountain  tourist  line,  and  here  the 
three-phase  proposition  appears  to  good  advantage. 
The  reports  from  the  road  for  the  current  year,  al- 
though issued  by  partisans,  show  elements  of  econ- 
orhy  which  engineers  of  similar  projects  might  study 
with  profit.  In  this  system  the  current  taken  into 
the  motors  is  at  750  volts'  pressure — a  standard  the 
installing  firm  appears   to  favor   for  such  cases. 

The  Lecco-Sondrio  line  in  Italy  has  been  but  re- 
cently installed  by  Ganz  &  Co.  of  Bjidapest.  after 
two  years'  trials  on  an  experimental  line  at  their 
w'orks.  This  road,  in  its  three  principal  sections,  is 
about  70  miles  in  length  and  is  to  operate  both 
freight  and  passenger  trains.  The  sub-stations  for 
static  transformers  are  about  eight  miles  distant 
from  one  another.  The  secondary  voltage  to  car 
motors  is  here  3,000,  in  considerabale  contrast  to  the 
Burgdorf-Thun  road.  The  controllers  are  for 
"cascade"  connection  of  motors,  water  resistances 
being  a    feature  of  the  controlling  combination. 

That  t.hc  progress  of  the  year  in  traction  work  has 
been  substantial  no  one  can  deny. 

Mining  Applications. 

In  industrial  applications  there  have  been  numer- 
ous advancements,  but  of  the  character  classed  as 
the  natural  variations  on  well-known  principles.  In 
mining  work  there  1-ras  been  considerable  activity 
in    motors   of   large   capacity,   both   alternating   and 
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continuous  current,  for  driving  large  hoists,  rotary 
pumps,  compressors,  etc.  The  proportion  of  three- 
phase  motors  to  all  others  is  growing  greater  each 
month,  this  being  due  to  the  fact  that  three-phase 
motors  are  built  free  from  basic  patents,  and  there- 
fore are  sold  at  about  the  same  price  as  continuous- 
current  motors.  A  marked  advantage  in  mining 
installations  obtained  by  continental  manufacturers 
is  in  a  successful  reciprocating  rock  drill  of  the 
solenoid  type.  Hundreds  of  such  drills  are  in  use, 
competing  successfully  with  the  air  drill,  which  in 
.America  has  not  been  approached  by  any  electric 
drills  yet  developed.  Years  have  been  spent  in  this 
eff'ort,  and  at  last  the  practical  results  appear  to' 
predict  full  remuneration  for  expenses  incurred  by 
continental  manufacturers. 

Electric  Lighting. 

Arc  lighting  is  here  carried  on  entirely  with  low- 
voltage  distribution  and  constant  potential.  None 
of  the  countries  of  Europe  admit  of  series  arc-light- 
ing systems  exceeding  500  volts'  maximum  potential. 
The  Bremer  arc  lamp  exhibited  in  Paris  last  year 
has  emerged  from  the  laboratory  stage  and  assumed 
an  active  commercial  aspect.  Thorough  tests  have 
demonstrated  its  efficiency,  the  actual  gain  in  illumi- 
nating effect  for  a  .given  current  being  40  to  50  per 
cent,  over  that  of  existing  arc  lamps.  The  light  is 
very  yellow  in  effect  and  not  at  all  unpleasant  as 
compared   with    the   ordinary   or    enclosed-arc  lamp. 

In  the  incandescent-lamp  field  Auer,  the  inventor 
of  the  Welsbach  gas  lamp,  has  been  working  for 
some  time  on  a  lamp  with  an  osmium  filament.  The 
light  is  very  white,  and,  if  the  inventor's  claims 
can  be  substantiated,  it  will  soon  prove  a  favorite. 
The  energy  required  is  stated  to  be  60  per  cent,  of 
that  of  the  ordinary  lamp.  Commercial  manufactur- 
ing by  a  fully  organized  company  is  now  claimed. 
■  The  Nernst  lamp  is  now  freely  advertised  and 
offered  for  sale  in  attractive  catalogues  and  price 
lists,  but  it  is  generally  believed  that  even  the  prog- 
ress made  during  the  12  months  past  does  not  justify 
its  being  deemed  a  commercial  product.  Two  hun- 
dred hours'  life  is  claimed,  but  there  are  too  few 
lamps  in  use  to  prove  their  present  practical  con- 
dition. 

Rapid   Telegr.vphing. 

In  line  telegraphy  several  new  systems  have  been 
tried  on  continental  lines.  The  two  best  known 
are  those  of  Baudot  and  Professor  Rowland.  On  a 
line  from  Berlin  to  Paris  the  Baudot  system  trans- 
mitted at  the  rate  of  13.200  words  an  hour,  while 
between  Berlin  and  Hamburg  the  Rowland  system 
was  able  to  transmit  at  the  rate  of  19,200  words  an 
hour. 

Space  Telegraphy. 

Wireless  or  space  telegraphy  has  seen  some  con- 
siderable improvemenit.  The  German  systems,  Slaby- 
Arco  and  Braem,  have  received  trials  which  prove 
to  their  respective  owners  inherent  advantages  as 
compared  wth  Marconi's  system.  The  installation 
on  the  English  and  American  coasts  of  the  Marconi 
system  has  resulted  in  the  selection  by  the  North 
German  Lloyd  of  the  same  system  for  their  prin- 
cipal ships.  The  Hamburg  liner  Dentschland  was 
equipped  with  Slaby-Arco  insftruments  and  suc- 
ceeded in  communicating  with  a  coast  station  150 
kilometers  distant.  Other  than  for  marine  or  trans- 
aqueous  work,  there  seems  to  have  been  little  or  no 
investigation   or  experimenting. 

Dynamo   Design. 

In  dynamo  design  the  most  important  change  in 
construction  appears  to  be  in  the  large  alternating- 
current  generators  of  the  AUgemeine  Elektricitats 
Gesellschaft  of  Berlin.  The  main  change  lies  in  the 
stationary  part  or  stator.  where  the  stampings  com- 
posing the  active  portion  of  the  armature  are  built 
up  with  very  light  castings  in  short  segments  on 
either  side  to  aid  in  giving  strength  to  the  frame. 
These  cast-iron  sections  are  connected  by  bolts  pass-  . 
iug  through  the  outer  part  of  the  stampings:  strength 
and  rigidity  are  secured  by  means  of  staybolts  or 
rods  arranged  to  form  trusses.  These  staybolts  are 
supplied  with  turnbuckles  for  the  adjustment  and 
alteration  of  strains.  This  construction  greatly  re- 
duces weight  of  material,  but  adds  to  the  labor. 
It  will  also  lessen  materially  the  net  costs  of  freight 
and    duty  in    case  of  export. 

Steam    Turbine. 

The  prospective  advance  of  the  steam  turbine  and 
the  necessary  niodifications  in  generator  design  ap- 
pear to  have  been  well  considered  by  one  of  the 
prominent  Swiss  concerns,  which  is  now  com- 
pleting a  large  addition  to  existing  plants  for  the 
building  of  a  Parsons'  turbine,  a  license  to  manufac- 
ture  having  been   secured. 
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Miscellaneous  Api'lications. 

In  liydraiilic  plain,s  dynamo  manufacturers  arc 
now  building  machines  for  direct  coupling  to  tur- 
bines producing  1,000  to  1,500  horsepower  at  500 
revolutions.  The  rotors  must  stand  momentarily 
double  speed,  wliich  is  already  over  40  meters  per 
second.  Several  such  plants  have  been  placed  in 
service  recently  and  .appear  to  justify  the. claims 
made  by  the  engineers  demanding  high  speeds  in 
large   units. 

In  the  marine,  both  merchant  and  war  vessels 
have  been  calling  for  increased  application  of  signal- 
ing apparatus  and  loud-speaking  telephones.  The 
former  apply  to  all  internal  signaling,  even  to  rev- 
olution coimlcrs  and  other  indicators  which  tend 
to  better  inform  the  captain  as  to  the  condition  of 
his  ship's  equipment.  Speaking  tubes  for  transmis- 
sion of  commands  or  instructions  are  being  rapidly 
discarded    for    loud-speaking    telephones. 

The  Russian  and  German  navies  are  experiment- 
ing with  the  use  of  electric  motors  for  steering 
purposes.  The  present  practice  is  to  install  the 
motor  arrangement  as  an  emergency  gear  in  event 
of  the  steam-steering  gear  getting  out  of  order  or 
being  disabled  from  any  cause.  It  is  proposed, 
however,  to  reverse  this  order  of  things  if  the  motor 
gear  proves  saitisfactory.  The  difficulty  in  main- 
taining constant  voltage  is  one  of  the  serious  draw- 
backs to  the  electrical  application. 

In  induction  motors  both  Heyland  and  Latour 
claim  to  have  constructed  motors  with  unity  power 
factor.  No  trustworthy  demonstrations  have  as  yet 
been  given  or  data  made  available. 

A  practical  demonstration  of  the  electric  omnibus 
line  without  rails  but  with  overhead  trolley  wires 
has  been  made  between  Konigstein  and  Bad  Konig- 
brunn.  The  system  used  is  similar  to  that  of  Lom- 
bard Gerin.  \'isitors  to  the  Paris  exposition  will 
remember  the  experimental  line  in  tlie  park  at  \'in- 
cennes.  Many  predict  a  bright  future  for  this  plan 
of  meeting  the  requirements  of  freight  and  passen- 
ger traffic  where  the  volume  will  hardl}'  warrant 
the  expense  of  a  track.  Especially  will  this  be  true 
in  mountain  districts,  where  the  roads  are  neces- 
sarily- narrow  but  hard  and  smooth. 

At  Wiesbaden,  a  contract  for  the  purification  of 
water  by  treatment  with  ozone  has  been  given  to 
the  Siemens  &  Halske  people,  who  have  been  ex- 
perimenting for  years,  and  now  appear  willing  to 
make  a  substantial  guarantee.  The  result  will  be 
watched  by  many  who  have  an  interest  in  this 
principle. 

Conclusion. 
Altogether,  the  industry  has  made  a  satisfactory 
march  forward.  There  can  be  no  denial  of  the  fact 
that  the  influence  of  American  designs  and  products 
has  been  watched  with  keen  anxiety  by  the  conti- 
nental engineers  and  manufacturers,  who  have  come 
to  regard  the  competition  of  .\merica  as  a  powerful 
factor,  and  who  know  that  they  must  study  care- 
fully every  avenue  open  to  them  in  the  commercial 
struggle  against  a  \nrile  and  successful  race.  That 
the  continental  representative  of  the  industry  is 
talented  and  painstaking  none  can  deny.  That  he 
has  already  done  wonderfully  efficient  work  in  every 
branch  is  apparent  to  all.  In  the  record  for  the 
coming  year,  that  he  will  again  give  a  goo<l  account 
of  himself  must  be  the  prediction  of  every  fair- 
minded  observer. 


Extensions   of    Niagara   Power   Com- 
panies. 

The  Canadian  Niagara  Power  company  has  pur- 
chased 300  acres  of  land  on  the  Canadian  side  of 
the  Niagara  River  from  the  Sutherland  Macklen 
estate.  This  tract  is  adjoining  the  Victoria  Park,  in 
which  the  company  is  now  developing  power.  ft 
is  above  the  Dutterin  Islands  and  surrounding  the 
Clark  Hill  property.  It  is  to  be  devoted  to  man- 
ufacturing sites  and  possibly  for  an  indu.^trial  vil- 
lage in  connection  with  the  developments  of  the 
Canadian  Niagara  Power  company.  The  deeds  of 
transfer  have  been  recorded  in  Welland,  Out.,  and 
the  transfer  is  made  to  A.  Monro  Grier,  who  is 
secretary  of  the  power  company  referred  to. 

The  Niagara  Falls  Power  company  has  author- 
ized the  completion  of  the'  installation  in  wheel- 
pit  and  power  station  No.  2.  It  was  announced 
some  time  ago  that  the  company  had  awarded  con- 
tracts for  six  turbines  and  generators  for  the  pit 
and  station,  but  this  latest  authorization  means  that 
the  full  installation  of  55,000  horsepower  is  to  be 
rushed  to  completion  as  soon  as  possible.  Good 
progress  is  being  made  in  the  erection  of  the  new- 
power  house.  The  company's  action  indicates  that 
the  prospective  market  for  Niagara  power  is  ex- 
ceedingly good,  and  it  may  be  inferred  that  new 
factories  are  soon  to  locate  at  Niagara. 
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Northwestern  Cedarmen's  Association. 

i  he  Nortwestcrn  Cedarmen's  association,  espe- 
cially interesting  to  electrical  men  from  its  relation 
to  the  pole  industry,  comprises  a  membership  of 
about  60  firms,  representing  all  the  principal  pro- 
ducers and  handlers  of  cedar  products  in  what  is 
known  as  the  Great  Lakes  territory,  which  com- 
prises the  northern  half  of  the  southern  peninsula 
of  Michigan,  all  of  northern  Michigan,  northern 
\Visconsin  and  Minnesota.  Lately  a  few  members 
have  been  added  to  the  association  from  Idaho  and 
the   Pacific   Coast. 

The  association  was  organized  about  five  years  ago 
for  the  purpose  of  creating  an  advisory  body.  Prior 
to  the  formation  of  the  association  the  cedar  busi- 
ness, so  far  as  the  selling  end  of  the  business  was 
concerned,  was  in  a  disorganized  condition.  Con- 
tracts and  prices  were  made  for  various  sizes  of 
cedar  poles  and  posts  without  reference  to  their 
relative  value,  and  in  making  quotations,  different 
firms  would  vary  considerably  in  their  ideas  as  to 
the  relative  value  for  the  different  sizes  of  poles. 
While  no  effort  has  been  made  by  the  association 


C.  H.  Worcester,  President. 
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cedar  products  handled  by  the  members  compares 
very  favorably  with  the  volume  of  any  other  wood 
product  shipped  from  the  northern  producing  terri- 
tory. When  the  amount  of  business  was  small  the 
railroads  were  not  inclined  to  recognize  complaints 
of  shippers  in  regard  to  over-weights,  uniform 
freight  rates,  etc.,  but  through  the  work  of  the 
association  this  has  been  changed  and  the  standard 
weights  adopted  by  the  association  are  generally 
recognized  by  all  the  principal  railroads,  and  no 
trouble  is  now  experienced  in  securing  uniform 
rates  and  adjusting  claims  for  overweights.  This 
item  is  of  great  importance  to  the  consumer,  as  it 
enables  quotations  to  be  made  to  any  part  of  the 
United  States  on  cedar  products  at  "delivered" 
prices,  so  that  the  consumer  of  poles  may  know 
exactly  what  his  material  will  cost  at  the  points 
where  it  is  to  be  set  up. 

The  annual  meeting  of  the  association  will  take 
place  at  Menominee.  Mich.,  on  January  7th,  at  which 
time  new  officers  will  be  elected,  reports  of  com- 
mittees heard  and  general  business  of  the  associa- 
tion  be   transacted.     The   headquarters   of    the   con- 


It.  W.  Reade.  Treasurer. 


G.  L.  Lindsley.  Chairman  CommiUee  on  Poles.  j).  m.  Fulmer,  Commilteeman  on  Poles. 

NORTHWESTERN   CEDARMEN'S   ASSOCIATION. 


A  franchise  for  an  electric  railway  from  South 
Haven,  Mich.,  to  Saugatuck,  thence  to  Allegan,  has 
been  obtained  bv  L.  H.  Patterson  of  South  Haven. 


to  dictate  prices  at  which  members  shall  sell  their 
products,  a  committee  has  been  appointed  to  recom- 
mend to  members  what  it  considers  to  be  the  fair 
market  value  of  the  products  handled  by  the  mem- 
bers. This  schedule  of  prices  is  used  only  as  a 
guide  and  is  varied  to  suit  the  stock  carried  by  the 
different  members. 

One  of  the  principal  advantages  resulting  from 
the  formation  of  this  association  has  been  the  estab- 
lishment of  uniform  inspection  rules.  Previous  to 
the  adoption  of  these  rules  there  was  no  general 
rule  for  inspection  of  cedar  poles  and  posts.  Nearly 
every  consumer  of  -poles  had  rules  of  his  own  and 
they  varied  greatly.  This  caused  a  great  deal  of 
trouble  to  shippers.  The  rules  adopted  by  the  as- 
sociation have  been  changed  from  time  to  time  until 
to-day  they  are  recognized  by  all  the  principal  users 
of  cedar  products  in  the  country,  and  95  per  cent,  of 
the  sales  which  are  made  are  made  on  the  basis  of 
the  Northwestern  Cedarmen's  association's  specifica- 
tions. As  there  is  always  room  for  an  honest  dif- 
ference of  opinion  between  two  inspectors  using  the 
same  set  of  rules,  occasional  disputes  will  arise,  and 
to  adjudicate  such  matters  the  association  has  se- 
lected four  inspectors,  located  respectively  at  St. 
Paul,  Escanaba,  Menominee  and  Chicago.  "These  in- 
spectors are  subject  to  call  in  cases  where  differences 
of  opinion  have  arisen  on  shipments  of  poles  and 
their  decision  binds  members  of  the  association. 

The  tremendous  increase  in  telephone  and  tele- 
graph productions  during  the  last  five  years  has 
developed  what  was  comparatively  an  insignificant 
business  into  a  very  important  one.     The  volume  of 


vention  will  be  at  the  Hotel '  Stephenson  and  the 
usual  banquet  will  be  held  there  in  the  evening  fol- 
lowing the  meeting.  The  board  of  directors,  the 
standing  committees  on  prices  of  posts,  poles  and 
shingles  and  also  special  committees  will  meet  at 
10  a.  m.  of  the  convention  day,  the  business  session 
convening  at  2  p.  m. 

The  following-named  gentlemen  are  officers  of  the 
Northwestern  Cedarmen's  association:  President, 
C.  H.  Worcester,  Marinette,  Wis. ;  vice-president. 
R.  H.  Downing,  Minneapolis,  Minn.;  treasurer. 
H.  W.  Reade,  Escanaba,  Mich ;  directors,  J.  K. 
Wright,  Marinette,  W|is. ;  Paul  Perrizo,  Daggett. 
Mich.;  M.  M.  Parkinson,  Madison,  Wis.,  and  J.  C. 
Kirkpatrick,  Escanaba,  Mich.  The  standing  com- 
mittee on  prices  of  poles  consists  of  G.  L.  Lindsley. 
chairman,  Menominee,  Mich. ;  William  Mueller,  Chi- 
cago, 111.;  H.  W.  Reade,  Escanaba,  Mich.;  D.  M. 
Fulmer.  Florence,  Wis.,  and  E.  L.  Clark,  Chicago,  111. 


The  Grand  Rapids,  Kalamazoo  and  St.  Joseph 
Traction  company  has  been  granted  a  franchise 
through  Coloma,  Mich.  It  is  the  intention  of  the 
company  to  extend  the  present  electric  street  railway 
from  Holland  to  St.  Joseph  and  Benton  Harbor. 
Passengers  leaving  Grand  Rapids  may  journey 
through  the  entire  east-shore  section  of  ihe  Michigan 
fruit  belt  to  St.  Joseph,  thence  via  steamer  to  Chicago. 
It  is  expected  the  route  will  become  popular  and  will 
be  a  cheaper  method  of  transportation  from  Grand 
Rapids  to  Chicago  than  by  rail  or  steamer  via  Hol- 
land. The  interurban  line  may  be  extended  from  St. 
Joseph  to  Chicago  by   1903. 
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BU5INESS  REVIEW  AND  OUTLOOK. 


Reports  from  a  number  of  electrical  manufac- 
turers and  dealers  and  from  business  houses  in  allied 
lines  show  clearly  enough  that  the  year  1901  was  an 
entirely  satisfactory  one  to  electrical  business  in- 
terests. The  volume  of  trade  was  very  large  and 
prices  were  maintained  at  a  remunerative  level  in 
most  lines.  The  expansion  of  the  electrical  export 
trade  continues  to  be  a  gratifying  feature  of  the 
situation.  The  business  of  the  old  year  and  the  out- 
look for  the  new  are  canvassed  in  the  following  state- 
ment?, wliich  arc  alphabeiically  arranged: 

American  District  Steam  Company,  Loekport, 
X  i'  (Dh-ect  and  Exbaiist-.steani  Heating):  "We  have 
iiistalled  durinp  The  last  year  over  30  ^'^}l';'^^?\^.^f.;''^: 
heatlD!?  pluuts  in  connection  with  electric-  ight  stations 
in  different  cities  of  this  country.  Electric  ^-ompan  e^ 
which  aio  operating  this  system  o^,  ^^,^f\V.^t-fi^ '??, 
heaUng  report  that  they  are  paying  all  their  statioij 
expenses  and  interest  on  the  investnient  fo>  /  earn 
mains  from  the  sale  of  their  exhaust  stenm.  .T  fj^^f,^- 
ness  of  the  company  has  grown  so  rapidly  during  the 
last  year  that  we  were  compelled  last  season  to  bu  d 
large  works  at  North  Tonawanda,  N.  \..  for  the  manu- 
facture of  slenm-pipe  casing  and  other  deyices  used  id 
the  installation  of  heating  plants.  Electric  and  other 
power  companies  are  taking  up  the  matter  of  the 
utilization  of  exhaust  steam  very  generally.  At  the 
present  time,  when  fuel  is  becoming  nigher  m  pr  ce 
every  year,  it  is  necessary,  in  order  for  electric  com- 
paniV'S  to  compete  with  other  methods  of  lighting,  that 
they  should  utilize  then-  by-products,  -"l^'^h  '^„fS 
case  is  exhaust  steam  from  the  engines  The  outlook 
for  business  the  coming  year  is  very  V't'^^^.  and  from 
the  number  of  inquiries  the  company  is  fec^i^'^°°-  ^'^f 
probabilities  are  that  we  will  be  very  bus  .  One  of 
the  otiicers  of  the  company  is  now  in  Europe  makm„ 
arrangements  toward  the  installation  of  a  uumber  of 
I>lants    there. 

American  Miniature  and  Becorative  Lamp 
Company,  New  York  (Incandescent  Lamps):  The 
volume  of  trade  during  the  year  1901  l^^^s  m<>/V*^nP 
doubled  with  us  over  the  preceding  year.  This  is  due 
to  a  number  of  reasons,  a  few  of  which  we  enumerate: 
X^Jrst,  the  increased  demand  for  raimature  and  decoia- 
live  lamps  In  all  public  functions  and  private  entei- 
tainments,  as  well  as  the  decorations  specified  by 
architects  in  the  erecUon  of  modern  pnyate  dwellings 
and  public  buildings;  second,  the  installation  of  the  new 
signal  telephone  switchboards  m  all  parts  of  the  world, 
third  the  demand  for  lamps  of  the  classes  enumerated 
in  Europe.  Wilh  a  continuance  of  prosperity  of  tne 
past  year  during  the  coming  year,  we  see  no  reason 
whv  our  output  should  not  be  doubled  again,  and  with 
that  in  vie^v,  we  have  increased  our  plant  by  adding 
to  our  force  and  taking  in  another  building  adjoinms 
the  present  factory- 
Anderson  &  Sons,  Detroit,  Mich.  (Tools  and 
Supplies):  We  find  that  the  volume  of  our  business  has 
kept  pace  with  1900.  We  feel  that  this  means  that 
business  has  been  better  than  in  1900,  for  the  sales  have 
been  distributed  with  a  greater  number  of  customers, 
and  old  customers  In  many  instances  have  been  in- 
creasing the  size  of  their  orders,  showing  their  busi- 
ness to  be  in  a  healthy  and  prosperous  condition.  We 
were  compelled  in  the  midst  of  the  busiest  part  of  our 
season  to  hinder  our  output  to  a  serious  degree  on 
account  of  moving  into  our  new  plant.  After  we  were 
able  to  solicit  orders  at  the  new  location  we  secured 
such  a  quantity  of  orders  as  to  make  the  annual  total 
equal  to,  if  not  exceeding,  the  business  of  1900.  ihe 
inquiries  which  we  are  now  receiving  for  future  de- 
liveiies  show  that  buyers. are  going  to  profit  by  delays 
of  the  past  season  and  are  placing  specifications  early 
for  next  year's  requirements.  There  is  no  apparent 
weakening  in  prices  of  raw  material,  and  every  indica- 
tion is  that  the  cautious  buyer  who  is  closing  his  ma- 
terial contracts  now  will  have  no  cause  to  worry  on 
account  of  any  decline  in  prices  for  at  least  the  first 
half  of  1902. 
Ball  Engine  Company,  Erie,  Pa.  (Steam  En- 
■'--      ■-■■--   :-ts  of  engines  for  elec- 


glnesl:     Our  L-ntire  product  consists  of 
trie-light   and    power   st-rvice,    and   nev 


^    ^_._^.    _-.er    in   our   history 

of  IS  "years  have  our  shops  been  so  crowded  as  during 
the  year  3901.  Although  we  have  run  night  and  day,  we 
have  lost  many  orders  on  account  of  delivery-  We 
have  every  reason  to  expect  a  prosperous  year  In  190ii 
as  we  ha  ve  many  months*  orders  ahead  of  us  at 
present. 

Bishop  Guttapercha  Company,  New  York 
(Wire  and  Cabk-s):  The  cnnslantly  increasing  calls  for 
electric  power  in  new  fields  have  kept  all  electrical  In- 
dustries busy  during  the  past  year  and  call  for  in- 
creased production  tor  next  year.  Several  of  the  streets 
of  Manhattan  still  have  horse  cars,  which  we  expect 
to  be  replaced  very  soon  witli  electric  cars.  The  ele- 
vated roads  are  following  Chicago'-s  lead,  in  changing 
from  steam  to  electricity,  and,  as  we  understand,  are 
building  the  largest  electric  power  station  in  the  world. 
Our  underground  system  of  rapid  transit  Is  being  pushed 
with  great  energy,  and  will  soon  bo  a  strong  caller 
for  many  Ihiugs  electrical.  The  proposed  tunnels  uuuer 
bolh  rivers  and  across  the  Island  will  probably  follow 
very  close  after  the  completion  of  the  rapid-transit 
roads  now  building,  so  ii  would  seem  that  in  New 
York  at  least  everything  electrical  must  boom  for  a 
few  years.  There  seems  to  be  some  disappointment  and 
more  wonder  that  the  Pacific  cable  is  to  be  m.ade  in 
England.  We  are  often  asked  for  an  explanation.  When 
long  submariue  cables  were  first  called  for,  although 
Cyrus  Eield  and  other  enterprising  Americans  did  most 
of  the  "hustling,"  tlie  money  necessary  was  not  here, 
and  it  was  very  natural  for  English  capitalists  who  had 
to  furnish  the  funds  to  want  the  money  spent  In 
England,  liesldes  that  desire,  all  of  the  material  and 
the  labor  necessary  for  the  enterprise  was  very  much 
cheaper  in  England  than  here;  and  even  at  the  present 
time,  although  we  have  made  great  strides  toward  the 
goal,  the  iron  wire,  which  is  the  greatest  item  In  the 
manufacture,  is  considerably  cheaper  in  Europe  than 
here.  Even  If  all  other  things  were  now  cqual^  the  fact 
that  the  English  companies  are  established,  with  plants 
costing  many  millions,  cable  ships  costing  nearly  a 
million  each,  mechanics  of  great  experience,  and  gutta- 
percha which  they  have  been  years  in  accumulating,  at 
prices  much  below  ihoso  now  asked,  even  if  sutEcieot 
could  be  obtained  in  open  market  (which  Is  doubtful), 
gives  the  English  con.j)anle&  a  ^rcat  advantage,  especially 
when   the   cables   are    wanted   fmmeilljilely. 

Central  Manufacturing  Company,  Chatta- 
nooga. Tenn.  (Cross-arms,  I'ins  and  Brackets):  Our 
business  for  the  last  year  has  been  very  gratifying  in- 
deed, as  it  was  necessary  for  us  to  run  our  factory  IS 
hours  a  day  for  several  monlhs  in  order  to  keep  from 
being  "snowed  under."  We  are  now  able  to  see  day- 
light,  and   the  prospects  for  next  year  seem  only  fair. 

Chicago  House  Wrecking  Company,  Chicago 
(Second-hand  Material):    It  Is  quite  a  difficult  task  for 


a  dealer  In  rebuilt  or  second-hand  electrical  or  other 
machinery  to  decide  as  to  the  general  prosperity,  basing 
his  opinion  upon  the  direct  or  immediate  results  that 
he  has  secured.  We  see  that  the  demand  for  second- 
hand material  is  always  on  the  Increase.  Scarcely  a 
year  passes  but  what  our  results  are  two  or  three  times 
as  much  as  they  were  the  year  before.  If  we  could  sell 
all  of  the  electrical  supplies  that  we  have  inquiries 
for,  we  believe  our  business  would  be  larger  than  any 
other  mercantile  concern  on  earth.  It  Is  impossible  to 
supply  the  demand,  because  material  is  not  obtainable. 
We  Have  had  a  very  prosperous  year,  far  beyond  our 
expectations.  Our  sales  in  electrical  supplies  have  not 
been  as  much  as  we  would  have  liked  them,  but  it  is 
owing  to  the  fact  that  we  were  not  in  position  to  sup- 
ply our  customers'  wants.  We  have  just  secured  pos- 
session of  all  of  the  electrical  supplies  used  at  the 
Pan-American  Exposition,  and  it  Is  a  matter  of  surprise 
to  us  to  note  the  enormous  number  of  inquiries  we  have 
already  received  on  this  material.  The  outlook  for 
1902  is  certainly  the  brightest  in  our  business  career. 
We  have  an  unbounded  faith  in  what  the  year  will 
bring  forth.  Every  condition  points  to  a  year  of  pros- 
perity such  as  will  eclipse  anything  heretofore  ex- 
perienced. At  least  that  is  our  opinion  and  we  are 
mapping  out  our  lines  accordingly. 

Cclonial  Electric  Company,  Ravenua,  Ohio: 
Business  has  certainly  been  beyond  our  most  sanguine 
expectations,  and  the  indications  are  that  it  will  con- 
tinue to  grow  during  the  next  12  months,  possibly  more 
rapidly   than  during  the  preceding   ones. 

Commercial  Electrical  Supply  Company,  St. 
I.ouis  (Supplies):  The  general  feeling  througliout  the 
trade  is  one  of  more  confidence,  than  at  any  time  in 
the  past  that  we  can  remember.  This  we  feel  is  in  a 
considerable  extent  due  to  the  fact  that  prices  are 
steady,  with  a  more  thorough  protection  of  the  central- 
station  man  and  the  legitimate  contractor  in  making  a 
higher  range  of  prices  to  the  actual  consumer.  We 
might  herewith  mention  the  fact  that  we  believe  the 
interests  of  the  legitimate  supply  man,  the  contractor 
and  central-station  man  are  identical,  as  the  "general 
store"  on  a  large  scale  promotes  the  same  idea  on  a  small 
scale.  There  seems  also  to  be  a  realization  of  the  fact 
that  in  a  community  where  a  fair  profit  is  possible  to 
one  company,  that  it  is  ruinous  for  more  than  one,  and 
a  more  conservative  investment  is  now  looked  for. 
Wilh  the  utilization  of  exhaust  steam  in  the  heating, 
there  has  been  a  considerable  financial  strength  ac- 
quired by  the  central  station,  which  in  turn  has  bene- 
fited the  supply  man,  on  account  of  the  greater  use  of 
electricity,  made  possible  by  the  reduction  in  prices 
of  same.  Our  sales  for  the  year  just  closed  have  greatly 
exceeded  our  expectations,  and  we  feel  confident,  from 
the  present  outlook,  that  a  greater  increase  may  be 
expected  next  year. 

Crocker-Wheeler  Company,  Ampere,  N.  J. 
(Electrical  Machinery);  The  business  of  the  company 
has  been  steadily  increasing  each  successive  month. 
August  was  a  banner  month,  but  was  eclipsed  in  both 
shipments  and  orders  received  in  November.  Notwith- 
standing the  fact  that  our  works  were  closed  for  two 
weeks  during  May  by  the  machinists'  strike,  which 
affected  the  manufacturing  industry  throughout  the 
country,  the  shipments  made  for  the  month  surpassed 
those  made  in  April.  After  the  two  weeks'  shut-down 
the  factory  was  started  up  with  practically  a  new  force, 
and  a  night  shift  taken  on.  This  night  force  was  made 
a  permanent  thing  owing  to  the  press  of  orders,  al- 
though it  was  originally  intended  only  to  enable  us 
to  catch  up  with  our  deliveries.  We  consider  the  out- 
look extremely  promising.  We  also  believe  that  the 
electrical  machinery  trade  is  not  the  only  one  that  is 
in  a  prosperous  condition  at  present,  as  the  industries 
of  the  whole  United  States  seem  to  be  looking  up 
generally. 

Driver-Harris  "Wire  Company,  Newark,  N.  J. 
(Wires):  Our  hopes  have  been  more  than  realized  in 
every  way.  AVe  have  done  more  business  than  we 
figured  on,  and  have  nut  in  more  additional  macliinery 
than  we  thought  would  be  necessary  up  to  this  time. 
Wheu  we  came  here  two  years  ago,  we  had  more  space 
than  we  needed,  and  to-day  we  are  in  the  position  of 
requiring  more  machinery  with  no  space  for  it  to  oc- 
cupy. We  look  forward  to  the  coming  year  with  much 
confidence,  seeing  nothing  on  the  business  horizon  but 
what  tends  to  justify  our  hopes.  As  an  evidence  of  our 
faith  we  have  purchased  property  in  Harrison,  upon 
which  we  will  erect  a  building,  and  expect  to  occupy 
it  about  May  Ist  next  year.  We  will  then  be  in  a  posi- 
tion to  go  into  other  lines  that  we  have  had  in  con- 
templation  for  some  time   past. 

Edison  Decorative  and  Miniature  Lamp  De- 
partment, Harrison,  N.  J.  (Incandescent  Lamps); 
The  past  year  has  shown  a  most  gralifylng  increase  in 
the  Edison  miniature-lamp  business,  both  in  home  con- 
sumption and  export  shipments.  The  miniature  lamp 
to-day  is  a  most  practical  piece  of  apparatus,  being  used 
in  increasingly  large  quantities,  particularly  for  orna- 
mental and  decor.'itive  work.  In  the  standard  candelabra 
lamps,  the  multiple  type  is  rapidly  supplanting  all 
others,  and  is  a  feature  to-day  of  all  ornamental  fix- 
tures, bronze  candelabra,  table  stands,  etc.  The  can- 
delabra type  and  the  special  series  lamps  have  been 
in  heavy  demand  for  decoration  at  the  Christmas  sea- 
son for  Christmas  trees,  etc.  It  has  become  quite  the 
custom  for  central  stations  throughout  the  country  to 
carry  a  stock  of  these  lamps  for  rental,  at  a  nominal 
figure,  to  their  customers,  and  thus  furnish  electric 
decoration  in  a  ready  and  inexpensive  manner.  The 
use  of  such  lamps  by  residence  customers  brings  home, 
as  nothing  else  can,  the  many  advantages  of  the  electric 
light,  its  safety,  beauty,  and  adaptability.  In  the  pure 
utility  class,  such  as  surgical,  dental,  telephone  and 
other'  types  of  battery  lam^s.  there  has  been  an  enor- 
mous Increase,  particularly  in  the  type  of  lamp  for  use 
with  small  portable  batteries.  The  sales  of  the  Edison 
miniature  lamp  during  the  past  year  surpass  all 
pre\  ious  records,  and  tlie  outlook  for  1902  promises  a 
still  further  increase  over  the  large  increase  in  sales 
during  the  past  year.  The  sales  of  Crookes  tubes  has 
largely  increased  during  tUe  past  year,  and  this  busi- 
ness is  rapidly  becoming  standardized.  Most  physicians 
and  surgeons  find  tliat  they  are  behind  the  times  unless 
they  have  an  X-ray  set  in  actual  operation  iu  their 
office,  and  the  hospital  or  sanitarium  without  any  such 
accessory  is  rapidly  becoming  obsolele.  While  very  far 
from  perfect,  the  Crookes  tube  is  rapidly  being  im- 
proved year  by  year,  and  the  recent  developments  in 
cure  of  cancer,  lupus,  etc.,  by  means  of  special  funnel 
focus  tubes  are  very  gratifying.  We  anticipate  a  very 
large  demand  for  Crookes  tubes  of  all  kinds  during  the 
next  year. 

Electric  Contract  Company,  New  York  (Porta- 
ble Lamps  and  Dry  iiatteries):  The  business  in  1901 
has  been  at  least  three  times  that  of  last  year,  and  we 
have  every  reason  to  believe  that  1902  will  show  at  least 
the    same   proportion   over   1901. 

Electric  Storage  Battery  Company,  Phila- 
delphia, Pa,  (Storage  Batteries):  A  feature  of  our  busi- 
ness during  the  past  year  has  been  the  very  large  uum- 
ber of  contracts  we  have  closed  for  batteries  having 
moderate  capacities.  This  indicates  a  development 
along    most    satisfactory    lines    of    the    use    of    the    ac- 


cumulator. The  field  for  the  use  of  storage  batteries 
is  coustanlly  being  broadened  by  new  applications.  A 
number  of  storage-battery  installations  have  been  made 
iu  connection  wilh  rotaries  operated  from  long-distance 
high-teusion  transmission  lines,  and  the  prospects  for 
the  coming  year  are  that  this  particular  field  will  be 
greatly    enlarged. 

Ericsson  Telephone  Company,  New  York 
(Telephone  Apparatus):  The  business  iu  the  past  year 
was  considerably  larger  than  we  anticipated  at  the  be- 
ginning of  the  year  and  has  showed  a  gratifying  in- 
crease over  any  previous  year.  We  believe  thi's  to  be 
due  to  the  large  business  in  a  general  way  and  to  the 
great  increase  in  the  telephone  business  throughout  the 
country,  but  also  to  some  extent  to  the  growing  demand 
for  high-grade  goods.  That  the  demand  for  high-grade 
goods  and  the  feeling  in  favor  of  the  best  ou  the  mar- 
ket are  becoming  stronger  we  feel  very  confident,  not 
only  from  our  own  business  but  also  from  what  we  hear 
of  the  calls  upon  others.  At  the  present  time  the  out- 
look for  the  year  1902  is  very  gratifying  and  should 
show  a  handsome  increase  over  previous  years.  The 
Independent  telephone  movement  has  extended  to  all 
states  of  llio  Union  and  people  are  coming  to  appreciate 
more  and  more  the  general  ntility  of  the  telephone  and 
the  great  saving  in  linic  and  ellort  that  can  be  eCfected 
by   lis   use. 

Eureka  Electric  Company,  Chicago  (Telephones 
and  Tel.ephone  Apparatus):  In  reviewing  the  year's 
business  ror  1901  iu  the  telephone  trade,  our  experience 
has  been,  and  no  doubt  also  that  of  all  our  competi- 
tors, that  the  field  has  had  a  very  remarkable  develop- 
ment. The  trade  in  foreign  countries  has  increased  very 
materially,  and  the  telephone  has  seen  new  uses  to 
which  it  has  never  before  been  adapted.  Our  factory 
capacity  has  been  doubled  over  that  which  it  was  on 
Januai-y  1,  1901.  In  short,  the  year-  of  1901  was  certainly 
a  prosperous  and  successful  year  for  tbe  Independent 
telephone  field,  and,  we  might  add  the  most  successful 
since  the  field  has  been  open.  In  anticipating  next 
year's  business  we  cannot  but  belive  that  the  year  will 
show  improvements  even  over  that  of  1901.  Another 
noticeable  feature  is  that  apparatus  is  getting  to  a 
closer  standard  each  year,  naturally  bringing  the  users 
closer  to  all  of  the  manufacturers  than  was  the  case 
several  years  back  in  the  Independent  field.  The  liell 
company  is  gradually  recognizing  the  importance  of 
the  Independent  fieJd,  and  is  making  contracts  in  cer- 
tain sections  of  this  country  with  Independent  opera- 
tors. 

Fitchburg  Steam  Engine  Company,  Fitchburg, 
Mass.  (Steam  Engines):  Our  business  through  the  year 
1901  has  been,  we  think,  better  than  any  year  we  have 
ever  had  since  we  commenced  30  .vears  ago,  and  the 
latter  part  of  it  shows  no  decrease  in  inquiry  or  iu 
satisfactory  orders.  There  seems  to  ne  a  good  con- 
servatism in  business,  which  augurs  well  for  a  satis- 
factory continuance  for  the  immediate  if  not  more  dis- 
tant future.  Probably  30  to  40  per  cent,  of  our  prod- 
uct has  been  used  for  di-ivlug  electric  machineiy  in 
various  ways,  direct-connected  and  otherwise.  It  seems 
to  us  that  the  danger  lies  in  manufacturers  increasing 
their  capacity  because  of  the  present  demand,  so  as  to 
overstock  the  market  and  bring  on  a  collapse  such  as 
has  been  periodical  in  times  past.  We  trust  this  may 
not  be   so  for  many  years  at  least. 

Fort  "Wayne  Electric  Works,  Fort  Wayne, 
Tud.  (Electrical  Machinery):  Our  business  during  the 
last  year  has  been  steadily  on  the  increase  in  all  the 
different  lines  of  electrical  apparatus  and  supplies  of 
our  manufacture.  This  increase  in  business  was  so 
rapid  that  our  facilities  for  manufacturing  the  various 
products  became  overtaxed,  and  iu  conseoucnce  there- 
of we  were  compelled  to  add  materially  to  our  shops 
and  equipment.  This  is  certainly  proof  of  the  great 
activity  in  electrical  industries  throughout  the  country- 
So  far  as  the  outlook  for  the  year  1902  is  concerned, 
there  Is  every  indication  that  the  great  activity  so 
noticeable  during  the  past  year  will  continue  during  the 
next  year.  It  is  certainly  very  gratifying  to  all  those 
deeply  interested  in  all  branches  of  electrical  science 
to  note  the  great  prosperity  throughout  our  country,  and 
especially   in   the   electrical    line. 

Garton-Daniels  Company,  Keokuk,  Iowa 
(Electrical  Specialties):  Business  In  the  year  1901  has 
exceeded  our  most  sanguine  expectations,  showing  a 
large  increase  over  any  previous  year.  This  is  due  to 
a  large  extent  to  the  many  interurbau  railways  that 
have  been  built  this  year.  We  find  that  there  has  been 
a  demand  for  a  better  grade  of  goods  than  ever  be- 
fore; that  is,  our  orders  have  been  for  lightning  ar- 
resters with  iron  covers  rather  than  with  wooden  covers, 
which  are  less  expensive.  There  have  also  been  more 
orders  for  lightning  arresters  placed  with  us  this  year 
for  future  delivery  than   ever  before. 

General  Electric  Company,  Schenectady,  N.  Y. 
(Electrical  Machinery):  Eusiuess  during  1901  shows  a 
large  increase  on  that  of  the  year  preceding,  making  it 
ihe  largest  in  the  history  of  the  company.  In  spite  of 
the  increase  in  orders  facilities  for  production  have 
been  steadily  improved,  so  as  to  quicken  deliveries  on 
all  standard  apparatus.  The  prices  oiT  raw  materials 
chielly  used  in  electrical  work  have  remained  firm,  with 
the  exception  of  the  very  recent  fiuctuutions  in  the 
price  of  copper,  although  until  the  market  for  this 
metal  has  attained  a  condition  of  stable  equilibrium 
it  will  be  impossible  to  base  any  predictions  upon  its 
effect  on  the  Uemand  for  electrical  apparatus.  The  de- 
mand for  newer  and  more  ellicient  types  of  central- 
station  lighting  apparatus  continues,  giving  cheaper 
current  at  the  switchboard,  longer  radius  of  transmis- 
sion, and  a  more  flexible  system  of  distribution.  There 
has  been  a  rapid  development  of  interurban  electric- 
railway  systems  during  tne  year,  causing  an  increased 
demand  lor  equipments  with  four  motors.  The  large 
central  station  for  railway  work,  with  its  three-pliase 
generation  and  transmission  of  current  to  sub-stations, 
seems  now  to  have  been  definitely  adopted  as  the 
standard,  and  the  tendency  Is  toward  its  use  even  In 
systems  of  moderate  size.  During  the  year  the  largest 
single  cotton  mill  in  the  Umted  States  has  begun  to 
run,  entirely  designed  for  electric  drive  from  steam,  and 
the  economies  already  noted  over  belted  plants  of  the  old 
type  are  full  of  promise.  The  etUcieucy  of  many  textile 
luills  run  by  waterpower  has  also  been  increased  by 
the  substitution  of  electric  for  belted  transmission.  No 
machine  shop  of  any  considerable  size  is  now  designed 
without  making  provision  for  the  equipment  of  its  tools 
wilh  electric  motors,  either  singly  or  in  groups.  Print- 
ing presses  are  now  driven  almost  universally  in  the 
larger  cities  by  means  of  motoi's.  Great  progress  has 
been  made  In  supplying  motors  of  either  direct  or  al- 
ternating current  types  for  small  units  from  ordinary 
lighting  circuits.  The  mining  industry  has  proved  one 
of  the  most  fruitful  sources  of  demand  for  electric  ap- 
paratus during  the  year.  Not  only  are  electric  mining 
locomotives  steadily  replacing  all  other  forms  of  mine 
haulage,  but  the  convenience  and  reliability  of  pumps, 
hoists  and  blowers  driven  by  electric  motors  are  be- 
coming every  day  more  appreciated  with  resultant  In- 
crease In   output  and  decrease  in  operating  expenses. 

Green  Engineering  Company,  Chicago  (Link 
Grates):  The  year  1901  has  been,  with  us,  an  exceed- 
ingly prosperous  one,  and  we  suppose  that  holds  true 
with  everybodv  connected  with  the  machinery  business. 
The  prices  obtained  have  been  fair  and  the  volume  great. 
What  we  have  noted  more  p;irticalarly  this  year  than  at 
any  previous  one  is  the  fact  that  a  great  many  additions 
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have  been  made  to  plants.  We  have  at  least  sold  one- 
lialf  of  our  stokers  to  plants  that  are  making  additions 
or  that  have  been  puttiDg  up  new  branches  iu  different 
cities.  The  indications  tor  the  business  in  1902  look 
just  as  bright,  if  not  brighter  than  a  yeiir  ago,  and 
everything  points  to  another  very  prosperous  year. 

Green  Fuel  Ecouoraizer  Company,  Matteawau. 
N.  Y.  iFuel  Economizers) :  Our  business  covers  a  very 
wide  range  of  industries,  but  in  the  eleetrical  industry 
we  have  found  business  very  good  through  the  whole 
uf  1901,  and  we  consider  that  the  outlook  for  19i)2  is  very 
bright,  both  I'oi-  complete  new  construction  and  remodel- 
ing of  old  plants.  The  increased  receipts  from  a  good 
business  done  iu  the  railway  and  electric-lighting  busi- 
ness is  eucoutaging  slock' holdei-s  to  spend  money  to 
cut    d'^wn    further    the    cost    of    production. 

Gould  Storag'e  Battery  Company,  New  York 
(Storage  Batteries);  We  have  been  mncli  gratified  by 
the  increase  in  the  application  of  storage  batteries.  Out- 
work in  all  lines  has  extended  very  materially  during 
the  past  12  months,  and  includes  rail'n  ay-regulatin":  and 
power  plants,  central-station  lighting,  isolated  plants, 
yacht,  automobile,  telegraph,  telephone  and  various  other 
lines  of  work.  It  seems  to  be  an  absolute  necessity  that 
large  power  plants  should  have  a  stoi-age-battery  aus- 
iliaVy.  Edueational  institutions  have  especially  taken 
un  our  product.  We  are  vastly  pleased  at  the  outlook 
fur  the  coming  year. 

Indiana  Rubber  and  Insulated  Wire  Com- 
pany, Jonesboro,  lud.  (Wires  and  Cables! :  Our 
trade  has  been  very  satisfactory  the  last  year.  Our 
sales  are  fully  20  per  cent,  in  excess  of  any  previous 
year,  and  on  account  of  our  increased  facilities  we  have 
been  able  to  make  prompter  and  better  delivery  than  at 
any  time  in  the  past.  The  outlook  for  3902  is  as  good 
or  better  than  it  was  a  year  ago.  and  if  nothing  unfore- 
seen comes  up  we  believe  that  1902  will  show  an  increase 
over  any  previous  year.  We  are  increasing  our  braiding 
departuieut,  which  will  somewhat  increase  our  daily  out- 
put  of  wires   and   cables. 

Laclede  Battery  Company,  Kokomo,  Ind. 
(Primary  Batteries):  We  are  just  closing  up  one  of  the 
juust  prosi>erous  yeare  during  our  existence.  The  demand 
for  carbon  batteries  shows  no  perceptible  falling  off, 
nutwithstanding  the  fact  that  millions  of  dry  batteries 
are  consumed  in  the  United  States  annually.  An  espe- 
cially g^ratifying  feature  of  the  last  year's  business  has 
been  the  development  of  a  very  satisfactory  export  trade. 
We  have,  on  numerous  occasions,  secured  large  eon- 
tracts  where  English  and  German  batteries  have  here- 
tofore been  used,  and,  by  so  doing,  we  have  done  our 
little  part  toward  maintaining  the  commercial  and  in- 
dustrial supremacy  of  the  United   States. 

Maltby  Lumber  Company,  Bay  City,  Mich. 
(Poles):  Our  pole  and  tie  business  with  the  electric 
railroads  has  been  veiT  satisfactory  the  last  season,  and 
we  look  for  even  better  trade  the  present  year.  During 
last  season  the  steam  roads  bought  comparatively  few 
ties  in  proportion  to  what  the  electric  roads  purchased, 
and  even  less  in  proportion  to  their  usual  purchases  as 
compared  with  the  traffic  they  lUd.  Consequently  they 
are  in  the  market  this  fall  for  enough  to  supply  last 
year's  lack.  Besides  this,  the  number  of  projected  elec- 
tric roads  that  have  reached  the  "right  of  way"  and 
"survey"  points  is  larger  than  ever  before,  without 
counting  the  plans  of  such  syndicates  as  that  of  the 
I'omeroy-Majidelbaum  and  Everett-iloore  people.  The 
«um  of  all  these  demands  will  be  enormous  unless  some- 
tliiug  wholly  unforeseen  in  the  money  market  should 
check  the  high  tide  of  national  prosperity.  In  the  tele- 
phone business,  the  field  has  been  narrowed  considerably 
iu  the  states  of  Ohio  and  Indiana,  as  most  of  the 
medium-sized  cities  are  built  up.  The  greatest  devel- 
ojiment  has  been  in  the  construction  of  farmers'  and 
luH  lines,  especially  the  former.  These  have  also  paid 
the  highest  per  cent,  on  money  invested,  and  capital  in 
large  and  small  amounts  is  being  attracted  to  this  field. 
The  farmers  are  unusually  prosperous,  and  one  of  the 
prime  necessities  of  the "  mrrtjem  farm,  in  the  states 
named,   especially,   is   a   telephone. 

Marshall-Sanders  Company,  Boston  (Switches 
and  Sockets):  Our  business,  like  that  of  many  other 
concerns  in  this  line,  has  increased  in  volume  very  rap- 
idly during  the  last  year,  being  nearly  50  per  cent, 
greater.  There  appears  to  us  to  be  no  abatement  in 
business  at  the  present  time,  and,  as  far  as  we  can 
judge,  the  coming  year  will  show  a  good  increase.  The 
development  of  the  trust  idea,  however,  both  in  the 
[iroducts  which  we  sell  and  the  material  which  we  buy, 
has  tended  to  some  rather  tinnatural  conditions  which 
are  unfavorable  to  our  business,  the  profit  on  goods  con- 
trolled by  the  associations  to  vihieh  we  belong  being 
less  than  those  upon  which  there  is  an  open  market, 
and,  furthermore,  the  tendency  appears  to  be  to  throw 
all  of  this  business  in  the  hands  of  a  few  concerns. 
Moreover,  the  cost  of  materials  used  in  the  association 
goods  are  advanced  in  many  cases  to  an  unreasonable 
tignre,  so  that  we  look  for  some  changes  and  rearrange- 
ments iu  our  line  of  bus-ness  ^\'hich  may  cieate  a  tem- 
I>orary  halt. 

Wowotny  Electric  Company.  Cincinnati.  Ohio 
(Electrical  Machinery');  In  our  opinion,  the  year  1901 
will  go  down  In  history  as  one  that  has  brought  pros- 
perity over  our  entire  country  to  an  extent  even  be- 
yond the  most  sanguine  expectations  of  the  average 
manufacturer  and  merchant.  In  fact,  those  that  weie 
not  busy  during  the  year  ■\\ere  at  fault,  as  the  wheels 
of  industry  were  set  in  motion  from  the  Atlantic  to  the 
Pacific  and  from  the  Great  Lakes  to  the  Gulf;  and  all 
those  who  had  marketable  products  found  ready  buyers 
at  enhanced  values  over  previous  years.  While  we  have 
suffered  the  loss  of  one  of  the  greatest  statesmen  known 
to  history  in  the  death  of  William  McKinley  during  the 
year  1901'  we  c-an  be  thankful  that  his  successor  is  equal 
to  the  occasion,  and  one  has  a  right  to  expect  from 
present  indications '  that  ^re  are  just  entering  into  an 
M-a  of  prosperity  that  will  extend  through  the  year 
1902  and  beyond.  We  are  certainly  a  prosperous  and 
united  country. 

Pa'wling'  &  Hamischfeger,  ililwaukee,  Wis. 
(Traveling  Cranes):  Every  department  of  our  works  is 
crowded  to   its   utmost   capacity. 

E^yal  Electric  Company,  Peoria,  111.  (Elec- 
trical Machinery):  We  have  been  much  gratified  with 
our  trade  last  year.  Our  transformer  sales  have 
been  especially  large,  and  the  demand  for  our  inductor 
alternators  has  been  very  good.  In  our  opinion,  the 
business  for  19i:r2  will  exceed  that  of  last  year,  and  we 
expect  to  do  a  greatly  increased  business. 

Shelby  Electric  Company,  Shelby,  Ohio  (In- 
candescent Lamps) :  The  indications  are  that  the  next 
few  years  will  be  the  brightest  that  the  electrical  indus- 
tries have  ever  experienced.  There  seems  to  be  a  gen- 
eral condition  of  prosperity  throughout  this  entire  coun- 
try, and  the  electrical  apparatus  of  the  Unit€rd  States 
is  being  more  and  more  sought  after  bjr  foreiprn  buyers. 
With,  reference  to  the  lamp  business  in  particular,  we 
may  say  that  although  there  have  been  a  nomber  of 
lamp  factories  started  during  the  last  year,  we  believe 
mrtst  of  the  old  companies  have  had  all  they  could  do. 

Southern  Electrical  Company,  Xashville,  Tenn. 
(Supplies):  This  company's  sales  have  shown  a  healthy 
increase  mouth  by  montii  during  the  year.  This  section 
of  the  country  is  in  good  condition,  and  there  is  every 
reason  to  be'  justified  in  believing  that  the  year  1902 
will  be  even  more  satisfactory  than  the  closing  one. 


Sprague  Electric  Company,  New  Yorlv  (Elec- 
trical Machinery):  This  company  has  just  had  a  very 
successful  year,  being  greatly  rushed  with  work  in  all 
departments.  The  ye;ir  1901  has  been  the  best  one  Lhe 
Sprague  Company  has  ever  had.  There  has  been  a  con- 
stant increase  in  demand  for  motors  and  dynamos,  and 
the  introduction  of  the  larger  size  generators  has  opened 
a  wider  field  for  our  apparatus.  In  conseuucnee  the 
outlook  for  1002  is  unusually  good. 

Standard  Underground  Cable  Company, 
Tittsburg,  Pa.  (Wires  and  Cables):  The  calendar  year 
just  closed  has  been  one  of  the  most  satisfactory  as  to 
volume  of  business  \\u\t  wo  have  ever  experienced.  U 
would  bo  a  pleasure  if  the  same  statement  could  be  made 
with  reference  to  prices,  btit  unfortunately  the  margin 
of  profit  has  been  very  badly  cut  up  on  nil  kinds  of  wire 
and  cable.  At  present  we  see  no  reason  to  doubt  that 
next  year's  business  will  be  a  very  large  one  in  all  elec- 
trical  lines. 

W.  C.  sterling  &  Son,  Monroe,  Mich.  (Poles 
and  Ties):  AVe  have  handled  a  very  large  number  of 
poles  and  ties  and  have  shipped  to  some  of  the  largi'st 
electric  railroad  and  telephone  plants  built  during  the 
year.  One  important  export  order  worthy  of  mention 
which  was  just  received  by  us  is  for  15  car  loads  of 
telephone  poles  to  go  to  Egypt.  Some  time  i.go  we  made 
a  sUipmout  of  cedar  polos  to  Buenos  Ayres,  South  Amer- 
ica. The  Telephone  Company  in  Egypt  has  been  using 
pine  imported  from  Sweden,'  but  the  hot,  di-j-  climate 
rots  the  poles  inside  of  three  years,  and  it  is  expected 
that  cedar  poles  will  last  at  least  four  or  five  times  as 
long,  as  there  is  no  known  wood  to  take  the  place  of 
cedar  in  lasting  and  strength  combined.  The  demand  for 
cedar  poles  and  ties  for  the  coming  year  is  going  to  be 
good,  from  the  number  of  contracts  being  let  and  in- 
quiries coming  in.  We  look  for  stiff  prices,  as  the  cost 
of  getting  out  the  stock  is  increasina;  each  vear,  and 
demand  mcreasing  as  well.  There  is  au  unusual  de- 
mand for  3o-foot  poles. 

St\irtevant  (B.  F.)  Company,  Boston  (Elec- 
trical Machinery):  Notwithstanding  the  effects  of  the 
fire  which  visited  us  in  April.  1901,  our  business  for  the 
year  will  materially  exceed  that  for  1900.  Our  electrical 
business  consists  principally  of  motors,  generators  up 
to  100  Irilowatts  and  fan  bloivers  and  exhausters  with  di- 
rect-connected motors.  There  lias  been  a  distinct  and 
rapid  growth  in  the  demand  for  apparatus  of  this  typv\ 
[)articu]arly  for  the  electrical  fan  blowers  of  consider- 
able size.  This  is  clearly  indicative  of  the  increased 
utilization  of  the  future.  We  note  no  diminution  in  the 
demand,  and  anticipate  an  increase  of  from  100  to  200 
per  cent,  in  our  output  as  soon  as  we  are  established 
in  our  new  works,  now  building  at  Hyde  Park,  Mass. 
We  are  there  providing  for  the  generation  of  all  power 
by  our  own  generating  sets  and  the  utilization  thereof 
through  our  own  motors.  We  believe  that  in  the  line  of 
fan-blower  constriiction  with  direct-connected  motois 
there  is  one  of  the  largest  fields  presented  for  the  ap- 
plication of  electric  driving.  The  isolated  location  of 
many  fans  used  for  ventilation  and  the  like  makes  it 
particularly  desirable  to  avoid  the  introduction  of  shaft- 
ing and  belts.  The  convenience  of  electric  driving  Is 
recognized  on  all  hands,  and  the  only  tl:ing  which  stands 
in  the  way  of  further  adoption  of  electrically  driven 
fans  is  the  lack  of  available  current. 

Sunny  (B.  E.),  Chicago,  western  manager  of 
General  Electric  Cumpany:  The  results  sectu-ed  from  the 
manufacture  and  sale  of  electrical  apparatus  during  the 
year  just  closed  have  been  ail  that  were  expected.  The 
work  of  reconstructing  and  enlarging  electric-raih^'ay 
aud  lighting  power  houses  has  been  cari'ied  on  pretty 
much  all  over  the  counti-y,  and  those  that  have  not  been 
recon  St  meted  have  been  included  in  the  plans  for  re- 
construction during  the  year  1902.  While  the  volume  of 
business  in  building  and  equipping  interurban  roads  was 
veiT  large,  it  was  not  so  large  as  was  expected  in  the 
early  part  of  the  year,  the  explanation  being  that  man.v 
of  the  projected  undertakings  proved  to  be  somewhat 
larger  than  could  be  conveniently  financed.  Many  of 
these  undertakings  have  much  merit  in  them,  and  with 
the  return  of  easy  money,  they  will  no  doubt  be  taken 
up  and  put  throngh.  There  seems  to  be  every  reason 
why  the  year  1902  should  be  a  satisfactory  one  in  ali  re- 
spects for  the  manufacturers   of  electrical   apparatus. 

Triumph  Electric  Company,  Cincinnati,  Ohio 
(Electrical  Machinery):  Our  business  for  1901  exceeded 
any  previous  year's  business  by  over  100  per  cent.,  the 
volume  of  it  being  such  that  we  have  been  working  our 
factory  throughout  almost  the  entire  year  to  its  fulU'St 
capacity,  working  M  hours  a  day  with  two  gangs  of  men, 
and  even  then  we  were  very  much  pushed  to  keep  up 
with  our  orders,  not  being  able  to  make  up  anything  iu 
the  way  of  stock  machines.  The  outlook  for  the  coming 
vear  is  even  better  than  it  was  this  time  last  year.  We 
base  our  ideas  not  only  on  the  amount  of  inquiries  that 
we  have  had,  but  on  orders  that  we  have  already  booked. 

TJnion  Lumber  Company,  San  Francisco 
fPoles  and  Ties):  Business  in  our  line — that  of  furnish- 
ing poles,  cross-arms  and  sleepers  to  electric-railway 
and  power  companies— has  been  active  for  the  past  year, 
and  all  indications  point  to  a  still  greater  activity  the 
coming  year. 

United  States  Accumulator  Company,  Chi- 
cago (Storage  Batteries):  Our  business  for  the  last  year 
has  been  preparatoiy.  The  coming  year  promises  an 
abundance  of  business.  Batteries  for  automobiles  are 
in  great  demand.  Manufacturing  concerns  all  over  the 
country  are  soliciting  estimates  for  power  batteries.  The 
railroads  are  going  to  light  passenger  coaches  by  storage 
batteries. 

Warren  Electric  and  Specialty  Company, 
Warren,  Ohio  (Incandescent  Lamps):  The  year  1901  has 
been  the  most  prosperous  in  the  history  of  this  com- 
pany, and  the  indications  are  that  1902  will  break  all 
previous  records  in  the  whole   electrical   field. 

Watertown  Engine  Company,  Watertown. 
X.  Y.  (Engines  and  Boilers):  Although  we  commenced 
the  year  1901  with  a  large  amount  of  unfinished  work, 
we  discouraged  business  for  the  first  five  months  of  the 
vear  in  anticipation  of  the  machinists'  strike.  We  were 
unable  to  take  business  during  the  next  throe  months 
because  of  the  strike  and  consequent  disorganization. 
Only  within  the  last  three  months  have  we  been  able 
to  enter  orders.  We  now  have  the  largest  list  of  unfilled 
orders  that  we  have  ever  known,  and  seem  to  have  more 
business  in  sight  than  at  any  time  within  the  last  live 
years. 

Western  Electrical  Supply  Company,  St.  Louis 
(Supplies):  Our  business  during  the  last  year  has  been 
extremely  gratifying  in  all  of  our  lines.  There  has 
been  a  marked  increase  in  both  our  sales  and  the  demand 
for  goods  of  every  description  which  we  handle.  We 
consider  the  outlook  for  1902  to  be  extremely  encourag- 
ing, and  expect  to  have  a  far  bettor  year  than  this  one. 
Our  business  has  been  especially  good  in  isolated  plants, 
central  stations,  new  Independent  telephone  companies 
and  electric  railways.  From  the  number  of  Quotations 
which  we  have  out,  we  expect  a  most  prosperous  year 
in  1902. 

Williamsport  Wooden  Pipe  Company,  Will- 
iamsport.  Pa.  ftTndergrotmd  Conduit):  The  year  1901  in 
our  branch  of  the  electrical  industry  has  been  a  ver>' 
prosperous  one,  and  we  have  had  all  and  more  than  we 
conld  do.  We  expect  all  of  the  business  that  we  can 
take  care  of  in  the  year  1902.    The  prospe<_-ts  for  a  largo 


business   during   the   coming  season   are   certainly    very 
bright. 

Zucker  &  Levett  &  Loeb  Company,  New  York 
lEIectropIating  Apparatus):  Business  for  1901  was  fair 
up  to  about  October,  when  business  improved  to  a  great 
extent,  and  during  October,  November  and  December 
business  was  very  prosperous  in  every  way;  collections 
were  easy  to  make,  and  good,  substantial"  orders  came 
in.  We  think  that,  owing  to  the  condition  of  the  country 
in  general,  the  business  outlook  for  1902  is  excellent. 


Crescent    Cord    Spool   for    Arc-lamp 
Leads. 

The  accompanying  cut  illustrates  a  new  adapta- 
tion of  the  Universal  cord  spool,  mantifactured  by 
the  Crescent  Manufacturing  company,  134  E.  Van 
Buren  street,  Chicago.  This  device,  so  neat  in  its 
applicability  to  liolding  the  slack  of  an  incandescent 
lamp  cord,  has  been  put  into  shape  to  be  used  as  an 
arc-lamp  wire  adjuster,  upon  which  the  necessary 
surplus  in  arc-lamp  hanger  leads  may  be  neatly 
wound.  The  illustration  shows  the  utility  of  the 
spool  in  arc-lamp  work  and  also  how  it  aids  a 
trimmer   or    general    construction    man. 

The  adjuster   is   a   neatly   shaped   spool,   made   of 


CRESCENT    CORD    SPOOL   FOR    ARC-LAMP   LEADS. 

hard'wooxl  and  highly  enameled,  with  an  L  groove 
in  each  end.  To  apply  the  spool  one  has  only  lo 
lay  the  cord  in  one  groove  and  wind  the  surplus 
around  the  spool  to  the  right,  layer  by  layer,  then 
lock  the  cord  in  the  second  groove,  and  pull  it  tight. 
Several  layers  may  be  wound  on  the  spool.  One 
layer  will  take  up  30  inches  of  cord,  two  layers  tip 
to  six  feet;  more  than  one  spool  may  be  used  on 
the  same  cord.  The  spool  should  be  put  close  to 
the  lam-p.  No.  14  wire  can  readily  be  coiled  on  the 
spool,  thus  enabling  one  to  make  two  taut  straight 
and  parallel  leads  in  hanging  arc  lamps.  The  Cres- 
cent spool  has  the  approval  of  the  National  Board 
of  Fire  Underwriters. 


Pacific  Cable  and   American   Manu- 
facturers. 

[Fiom  the  Pittsburg  Post.] 

There  is  just  a  chance  that  the  contract  for  the 
making  of  the  proposed  Pacific  cable,  to  give  the 
United  States  direct  communication  with  Hawaii 
and  the  Philippines,  will  be  secured  by  American 
manufacturers,  and  the  fact  that  the  Standard  Un- 
derground Cable  company  of  Pittsburg  is  directly 
interested  in  the  project  gives  the  stibject  a  decidedly 
local  tinge. 

During  the  past  week  the  Pacific  Cable  company, 
which  proposed  to  build  a  cable  from  California 
to  Hawaii  under  a  government  subsidy,  and  later 
to  carry  the  cable  through  to  the  Philippines,  for- 
mally withdrew  its  application  for  a  franchise  from 
the  government  under  such  a  provision,  and  the 
president  of  the  companj^  James  A.  Scrymser,  has 
notified  the  committees  in  Congress  of  the  decision 
of  the  company. 

This  action  on  the  part  of  the  Pacific  Cable  com- 
pany leaves  the  coast  clear  for  an  entirely  new  move- 
ment in  the  cable  building.  The  Mackay  syndicate, 
which  proposed  to  build  a  cable  over  the  same  route 
and  to  do  so  independent  of  the  government,  has 
not  as  yet  received  its  necessary  landing  rights.  It 
is  a  question  now  if  these  rights  will  be  granted 
without  a  distinct  understanding  that  the  syndicate 
shall  have  the  cable  made  in  America,  or  else  be 
forced  to  pay  duty  on  an  imported  cable,  as  the 
terminals  of  the  cable  will  all  be  on  American  ter- 
ritory. 


The  Ripley,  Georgetown,  Hillsboro  and  Columbus 
Railway  company  of  Georgetown,  Ohio,  has  been 
incorporated,  with  $10,000  capital  stock,  by  M.  Mc- 
Keehan,  G.  Baumbach,  A.  M.  Kantz,  W.  J.  Marshall. 
O.  E.  Bare  and  J.  R.  Moore.  The  company  proposes 
to  construct  and  operate  an  electric  railway  from 
Ripley  to  Columbus,  passing  through  the  counties  of 
Brown.  Highland,  Fayette.  Pickaway.  Madison  and 
Franklin,  and  touching  Georgetown,  Sardinin  and 
llillsboro. 
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Submerged  Electric  Motor. 

The  submerged  electric  motor  as  applied  to  the 
propulsion  of  small  boats  differs  very  materially 
from  the  many  forms  of  electric  attachments  which 
have  heretofore  been  tried  with  more  or  less  success. 
The  complete  apparatus  consists  of  a  small  portable 
motor  and  controlling  mechanism  capable  of  being 
attached  to  the  stern  of  a  row  boat,  together  with  a 
storage  battery  of  8  to  12  volts.  The  motor  is  sus- 
pended below  the  surface  of  the  water,  which  latter 
circulates  freely  within  and  in  contact  with  the  dif- 


panj',  "will  perhaps  suffice  to  make  plain  the  fact 
that  its  operation  under  the  surface  of  the  water 
is  in  every  way  satisfactory  and  that  it  labors  under 
no  great  disadvantage  by  being  submerged,  but  on 
the  contrary  it  is  in.  many  ways  materially  benefited. 
.^11  losses  due  to  increase  of  temperature  are  pre- 
vented in  respect  to  both  iron  and  wire  losses.  The 
bearings,  if  neglected,  cannot  run  hot,  nor  can  any 
part  of  the  machine  become  even  warm. 

"The  machine  can  be  indefinitely  overloaded  sev- 
eral hundred  per  cent  with  no  fear  of  causing  any 


Rowland     Multiplex    Printing-telegraph 
Patents. 

In  the  issue  of  United  States  patents  dated  De- 
cember 24th  were  three  patents  granted  to  the  late 
Professor  Henry  A.  Rowland  of  Baltimore,  Md. 
One  of  the  patents,  No.  689,415,  is  entitled  "Electric 
Telegraph"  and  was  applied  for  on  March  II,  1901, 
shortly  before  Professor  Rowland's  death.  It  re- 
lates to  an  improvement  in  the  art  of  telegraphy 
which  consists  in  transmitting  periodically  varying 
electromotive  forces  having  alternate  impulses  of 
opposite  polarity  and  changing  the  polarity  of  the 
impulses  to  represent  signals.  Nos.  689,753  and 
689,754  relate  to  "Multiplex  Printing  Telegraph"  and 
a  "Page-printing  Machine"  and  cover  the  essential 
features  of  the  Rowland  telegraphic  printer.  The 
applications  for  these  two  patents  were  filed  on 
July  26,  1897,  and  December  29,  1S99,  respectively. 
All  of  the  patents  are  assigned  to  the  Rowland 
Telegraphic  company  of  Baltimore. 


Harvard  Carbon  Lightning  Arrester. 

In  the  accompanying  illustration  is  shown  a  new 
single-pole  carbon  lightning  arrester  which  has  re- 
cently been  placed  on  the  market  by  the  Harvard 
Electric  company,  224-226  South  Clinton  street,  Chi- 
cago. This  is  a  simple,  well-constructed  device  and, 
as  is  apparent  from  the  picture,  is  well  adapted  for 
arresting  sneak  and  heavy  currents.     The   Harvard 


SUBMERGED    ELECTRIC   MOTOR. 


ferent  pans.  1  he  propeller  is  fastened  directly  on 
the  armature  shaft. 

It  IS  quite  generally  supposed  that,  as  water  is  a 
conductor  of  electricity,  an  electric  motor  will  not 
operate  if  placed  in  a  submerged  position.  This  is 
a  mistake,  says  an  ofiicer  of  the  Submerged  Electric 
Motor  company  of  Menomonie,  Wis.,  which  manu- 
factures these  motors,  and  is  readily  explained  as 
follows : 

"Water  is  classified  as   a  conductor,   but  if  pure 


trouble.  The  lack  of  stulifing  bo.xes  and  couplings 
or  gearing  of  any  sort  is  accountable  for  a  relative 
high  efficiency  for  so  small  an  apparatus,  which,  taken 
with  good  electrical  qualities  and  its  peculiarly  fa- 
vorable location  in  the  midst  of  a  most  efficient  cool- 
ing and  lubricating  medium,  gives  it  a  very  pro- 
nounced advantage  in  many  respects.  Long  con- 
tinued tests  have  developed  no  cause  to  fear  ulti- 
njate  unfavorable  results." 

For  salt  water  use  the  same  machine  is  used  with 
the  exception  that  the  case  is  made  approximately 
water-tight.  During  e.xperiments  at  the  factory  no 
stuffing  boxes  are  used.  The  motor  case  and  stem 
are  kept  filled  with  fresh  water  to  a  height  slightly 
above  that  of  the  sea  water  without.     The  two  bod- 


HARVARD   CARBON    LIGHTNING   ARRESTER. 

Electric  company  is  maliing  several  important  im- 
provements in  its  line  of  fuses,  distributing  boards, 
lightning  arresters,  fuse  wire,  fuse  strips,  links, 
etc.  A  catalogue  illustrating  these  changes  is  is- 
sued by  the  company. 


Isolated  Electric  Plant  Using  Kerosene 
Engines. 

In  the  accompanying  picture  is  illustrated  a  small 
but  well-equipped  power  and  lighting  plant  which 
is  in  operation  at  a  country  home  in  Long  Island, 
N.  Y.  The  original  plant  consists  of  the  small  en- 
gine, pump  and  dynamo  shown  in  the  background 
of  the  illustration,  the  larger  engine  and  generator 
being  recently  installed.  The  small  engine  de- 
livers  two   horsepower   and   is   belted   to   a   triplex 


PIG.  6.    SUBMERGED    ELECTRIC    MOTOR. 

its  conductivity  is  exceedingly  pure,  and  the  resist- 
ance of  ordinary  fresh  water  is  sufficiently  high  to 
allow  a  motor  of  low  pressure  to  operate  in  a  very 
.satisfactory  manner,  providing  the  necessary  pre- 
cautions arc  taken  to  protect  the  windings  and  other 
parts    from   decay   and   disintegration." 

The  field  of  this  motor  consists  of  a  steel  cast- 
ing and  is  scries  wound.  The  armature  is  of  the 
tunnel  type  and  laminated  as  usual.  Spun-brass  cups 
are  placed  over  the  end  windings.  This  causes  the 
aimalurc  to  present  an  entirely  smooth  and  polished 
surface  to  the  water  in  revolving.  The  motor  is  en- 
cased in  a  pair  of  heavy  brass  spinnings,  tiie  two 
forming  a  sphere  about  six  inches  in  diameter.  The 
controller  is  placed  at  the  top  of  the  stem  which 
supports  the  motor  at  its  lower  extremity.  It  con- 
sists of  the  necessary  contacts  and  fingers  to  allow 
of  two  speeds  in  either  direction.  The  tiller  cords 
serve  as  battery  leads   as  well. 

The  accompanving  illustrations  explain  the  vari- 
ous features  and  relation  of  parts.  Figs,  i  and  2 
show  two  views  of  a  complete  machine.  Fig.  3  is 
a  section  through  the  magnet  and  case.  Fig.  4 
shows  the  form  of  magnet  and  has  one  coil  of  wire 
indicated.  One  of  the  armature  plates  is  repre- 
sented in  Fig.  5.  while  Fig.  6  is  reproduced  from 
a  photograph  of  n  proocller  attached  to  a  boat. 

"This    description   of   the    motor,"    says   the  com- 


ISOLATED   ELECTRIC   PLANT   USING    KEROSENE   ENGINES 


ies  of  water  being  of  about  the  same  head  there 
is  only  a  very  weak  tendency  to  mix  through  the 
well-fitted  bearings   and  case   jointing. 

The  Submerged  Electric  Motor  company  also 
builds  large  stationary  electric  launch  equipments, 
and  in  addition  a  complete  line  of  charging  units 
suitable  for  launch  and  automobile  service,  motor- 
generators  containing  all  the  starting  and  controlling 
mechanism,  switches  and  cutouts,  rectifiers  which 
cnmnnitate  alternating  current  into  direct-current 
and  portable  gasoline  generating  sets  direct-con- 
nected and  self-contained. 


pump  having  a  capacity  of  2,000  gallons  per  hour, 
which  pumps  water  from  a  number  of  drive  wells 
to  a  tank  located  in  the  tower  of  the  house.  The 
engine  is  provided  with  a  second  pulley  belted  to  a 
small  dynamo  used  for  charging  storage  batteries. 
Tlie  larger  engine  delivers  10  horsepower.  Both  of 
these  engines  are  of  the  kerosene  type  and  were  built 
by  Mietz  &  Weiss  of  New  York  city.  The  average 
consumption  of  kerosene  is  said  to  be  three-quarters 
of  a  pint  per  horsepower-hour.  The  engines  are 
fitted  with  automatic  forced  lubrication.  An  oil  well 
at   the   side  of  the  cylinder  is  connected   by  copper 
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pipes  to  sight  feeds  for  the  cylinders  and  connecting 
rod,  a  small  quantity  of  oil  being  drawn  through 
the  sight  feds  at  every  revolution.  The  main  shaft 
bearing  is  supplied  with  ring  oilers  furnished  with 
oil  from  a  well  situated  beneath  a  phosphor-bronze 
bushing.  An  automatic  governor  regulates  the  con- 
sumption of  oil  in  proportion  to  the  power  required. 
The  ignition  is  effected  by  compression. 


Equip- 


New    International    Telephone 
ment. 

Among  the  new  features  recently  developed  in 
Independent  telephone  equipment,  some  of  the  most 
important  in  the  construction  of  the  various  detail 
parts  are  shown  in  the  apparatus  evolved  by  the 
International  Telephone  Manufacturing  company  of 
Chicago.  This  company's  system  in  principle  varies 
to  no  great  e.xtent  from  other  like  systems,  but  it 
has,  however,  many  important  changes  and  new  ideas 
embodied  in  its  parts. 

The  generator-call,  local-battery  toll-line  telephone 
(.Fig.  i)  contains  a  number  of  features  said  to  be 
entirely  new  and  a  great  improvement  in  this  class 
of  equipment.  The  lightning  arrester  is  a  carbon- 
[ilate  arrester  and  is  mounted  with  the  line  terminals 
and  ground  post  at  the  top  in  the  inside  of  the  mag- 
neto box.  The  insulated  line  wire  is  brought  di- 
rectly into  the  magneto  and  fastened  to  the  terminals 
inside.  The  generator  and  switch  are  mounted  on 
a  false  removable  bottom,  so  arranged  that  it  may 
be  readily  taken  out  when  inspecting  the  gen- 
erator. The  wire  terminals  are  mounted  on 
llic  front  of  the  false  bottom.  The  generator  is 
very  strongly  made  and  has  a  heavy  output.  It  is 
provided  with  a  laminated  armature  and  heavy  bar 
magnets.  The  crank  shaft  is  so  constructed  that  the 
crank   is   perfectly    insulated    from    the   generator. 

The  ringer  is  of  the  regular  polarized  type.  Its 
yoke,  to  which  the  armature  is  pivoted,  is  perma- 
nently fastened  on  the  post  at  one  side  and  is  held 
between  two  adjustable  thumb  nuts  at  the  other  post, 
which  enables  making  a  very  close  adjustment.  The 
bell-hammer  pin  is  made  with  a  long  threaded  end 
and  is  screwed  into  a  stud  at  the  armature,  provid- 
ing a  means  for  varying  the  length  of  the  pin  to 
correspond  with  different-size  boards  or  covers,  to 
which  the  ringer  ma^^  be  mounted.  This  enables 
adjusting  the  bell  hammer  so  it  will  strike  the  gongs 
at  the  proper  place  to  secure  the  best  tone.  The 
threaded  end  is  provided  with  a  small  lock  nut.  so 
the  pin  may  be  securely  fastened  when  set  in  its 
proper   position. 

The  transmitter  arm  consists  of  a  heavy  japanned 
base  and  a  movable  hollow  extension  arm.  It  is 
provided  with  a  false   base,  to   which   it   is  hinged. 


a  strongly  built,  heavily  nickeled  pedestal,  with  the 
induction  coil  and  all  wiring  in  its  base  and  the  plati- 
num-contact switch  springs  in  a  rubber  block  at  its 
head.  The  springs  form  a  slight  sliding  contact 
and  are  concealed  by  a  dustproof  metal  cover. 

The  transmitter  shown  in  Fig.  4  is  neatly  designed 
and  strongly  and  compactly  constructed,  and  is  a 
strictly  long-distance  instrument.  The  carbon  cup 
is  a  light  metal  receptacle,  with  its  wall  properly 
msulated,  and  is  mounted  on  a  small  stud,  securely 
fastened  to  the  center  of  the  diaphragm.  It  con- 
tains the  front  electrode  and  forms  the  chamber 
for  the  granular  carbon.  The"  back  electrode  is  sup- 
ported by  a  bridge  and  is  so  mounted  that  it  can 
be   readily   adjusted.     When   set   in    its  proper   posi- 


phfagm  at  the  hole  in  the  receiver  cap.  All  metal 
parts  of  the  receiver  are  strongly  built  and  self- 
contained  and  are  completely  enclosed  in  a  hard- 
rubber  shell  and  cap,  The  cord  enters  the  top  of 
the  shell  and  is  fastened  inside,  leaving  no  metal 
parts  exposed. 

Fig.  6  shows  a  combined  self-restoring  drop  and 
spring  jack  for  generator-call  exchange  switch- 
boards. It  is  so  constructed  that  the  coil  may  be 
readily  removed  and  replaced  from  the  front  of  the 
board,  being  set  into  a  socket,  forming  a  connection 
the  same  as  a  plug  and  jack.  The  night-alarm 
springs  are  mounted  on  the  rear  of  the  drop  and  the 
circuit  is  closed  when  the  shutter  falls  by  a  pin  ex- 
tending from  the  restoring  latch.  The  night-alarm 
contacts  are  provided  with  a  point-and-plate  connec- 
tion and  form  a  slight  sliding  contact,  making  a  good 
reliable  circuit.  The  drops  arc  mounted  singly  from 
the  front  of  the  board  in  rows  of  20, 


Toll-line  Telephone, 


Fig,  2,     Central-energy  Telephone,  Fig. 

NEW   INTERNATIONAL-  TELEPHONE   EQUIPMENT. 


Traosmilter, 


tloii  it  is  firmly  clamped  and  locked  by  a  set  screw 
in  the  collar  at  the  center  of  the  bridge.  The  gran- 
ular carbon  is  held  in  its  chamber  by  a  small  mica 
ring  between  the  edge  of  the  back  electrode  and  the 
walls  of  the  cap,  to  which  it  is  clamped  by  a  small 
set  rim,  thus  avoiding  the  use  of  felt  or  plush  or 
other  material. 

The  diaphragm  and  front  electrode  are  insulated 
from  the  frame  of  the  transmitter.  An  insulated 
wire  leading  from  the  front  electrode  is  terminated 
at  a  clip  on  a  small  rubber  block  mounted  on  one 
end  of  the  bridge,     A  similar  terminal  is  provided  on 


Fig,  3,     Desk  Telephone,  Fig,  9, 

NEW   INTERNATIONAL    TELEPHONE   EQtJIPMENT, 


Ringing  and  Listening    Key, 


The  induction  coil  and  all  its  terminals  are  mounted 
,he  false  base,  so  that  when  the  arm  is  closed  it 
conceals  all  screws,  wires,  terminals  and  coil.  The 
arm  is  opened  with  a  key,  leaving  all  parts  con- 
venient for  readily  inspecting  or  repairing  without 
unscrewing  the  arm  from  the  back  board  and  splicing 
the  wires.  The  switch  is  self-contained  and  is  pro- 
vided with  long  platinum-contact  german-silver 
springs,  w'ith  the  hook  forming  no  part  of  the  circuit. 

The  central-energy  wall  telephone,  shown  in  Fig. 
2,  is  a  very  neatly  designed  and  strongly  built  in- 
strument. Its  ringers,  switch  and  condenser  are 
mounted  under  the  shelf.  The  ringer  case  is  so 
constructed  that  when  the  shelf  is  raised  the  front 
with  the  ringers  comes  out,  leaving  all  parts  in  plain 
view  for  convenient  inspection.  The  carbon-plate 
lightning  arrester  is  mounted  in  a  small  case  above 
the  transmitter  arm.  This  small  case  serves  as  a 
holder  for  a  card  of  directions. 

The  portable-desk  telephone,  shown  in  Fig,  3,  has 


the  bridge  for  the  back  electrode.  From  these  ter- 
minals the  circuit  is  completed  to  the  induction  coil 
by  a  double-conductor  cord,  thus  avoiding  the  use 
of  the  transmitter  arm  and  frame  as  one  side  of 
the  circuit.  The  bridge  and  all  working  parts  of 
the  transmitter  are  mounted  and  securely  fastened 
on  a  strongly  built  cast  front  piece  and  are  enclosed 
with  a  heavy  stamped-brass  bell-shaped  back  piece. 
The  company's  receiver,  shown  in  Fig.  5.  com- 
bines in  a  new  and  novel  manner  the  most  practical 
ideas  and  essential  points  of  an  instrument  of  this 
kind.  It  is  of  the  double-pole,  horseshoe-magnet 
type,  and  is  constructed  so  that  the  magnets  may  be 
readily  adjusted  toward  or  from  the  diaphragm  and 
so  it  can  be  conveniently  locked  or  unlocked  with 
a  screwdriver  at  the  set  screws  projecting  through 
the  side  of  the  receiver  head.  The  diaphragm  is 
securely  clamped  to  the  head  by  a  brass  ring.  This 
set  ring  is  constructed  with  a  disk  or  plate  stis- 
pended  in  its  center  to  form  a  protection  to  the  dia- 


Fig,  7  shows  a  bank  of  to  lamp  signals.  The 
lamps  are  placed  in  an  opaque  tube,  thus  confining 
the  light  to  the  one  signal  only.  An  opalescent-glass 
jewel  is  mounted  at  the  end  of  the  tube.  The  tube, 
with  lamp,  is  inserted  into  the  lamp  jack  from  the 
tiont.  The  lamp  jack  is  provided  with  a  point  con- 
tact to  prevent  corroding  between  the  jack  spring 
and  lamp,  and  is  arranged  so  that  the  lamp  may 
be  readily  removed  without  breaking. 

Fig,  8  shows  a  strip  of  multiple  spring  jacks.  The 
multiple  jacks  are  mounted  with  three-eighths-inch 
centers,  in  strips  of  20,  The  front  piece  consists 
of  a  thin  brass  bar  between  two  strips  of  insulating 
rubber,  making  the  banks  of  jacks  very  strong  and 
rigid.  The  brass  bar  is  extended  and  forms  a  shoul- 
der for  fastening  the  banks  to  the  iron  switchboard 
frame.  The  springs  are  mounted  flat  upon  a  heavy 
rubber  back  piece  and  are  firmly  clamped  with  the 
heavy  rubber  insulating  bar  between  the  tip  and 
sleeve  springs  of  each  jack.  The  answering  jacks 
for  multiple  boards  and  the  jacks  for  transfer  switch- 
boards are  mounted  in  a  similar  manner,  with  10  on 
a    strip. 

The  ringing  and  listening  key  is  shown  in  Fig.  9, 
It  is  constructed  with  one  set  of  springs  above  the 
other,  enabling  the  use  of  long  springs  and  leaving 
the  key  short  and  compact.  The  cam  lever  is  forked, 
with  one  leg  reaching  to  the  first  set  of  springs,  and 
so  arranged  that  the  springs  are  opened  from  the 
front.  The  other  leg  passes  through  to  the  second 
set  of  springs,  which  are  so  arranged  that  they  are 
opened  from  the  rear.  The  springs  are  of  the  best 
quality  spring  german  silver  and  are  provided  with 
platinum  contacts.  The  terminals  of  the  springs  are 
all  at  one  end  of  the  key,  so  it  requires  but  one  key 
cable  in  its  wiring.  The  springs  are  mounted  in  a 
rubber  block  and  firmly  clamped  to  hold  them  in 
their  proper  position.  The  block  is  securely  fastened 
to  a  brass  base  for  mounting. 

The  parts  shown  constitute  practically  all  the  es- 
sential parts  for  multiple  and  trunking,  central-en- 
ergy and  generator-call  exchange  and  toll-line  sys- 
■■'us  and  are  all  neatly  designed  and  strongly  con- 
structed. The  many  new  features  described,  it  is 
said,  are  fully  protected  by  patents  that  have  been 
allowed  to  the  International  company. 


Electric  Railways  in  Ohio. 

In  his  annual  report  to  the  governor  of  Ohi<t 
State  Railroad  Commissioner  J,  C,  Morris  has  the 
following  to  say  in  regard  to  electric  roads :  "The 
history  of  electric  railroads  begins  with  the  incor- 
poration of  the  Soldiers'  Home  Electric  Railroad 
company  on  the  30th  day  of  July,  1889,  with  the 
termini  designated  as  the  National  Home  for  Dis- 
abled Volunteer  Soldiers  and  the  city  erf  Dayton, 
all  within  the  county  of  Montgomery  and  the  state 
of  Ohio.  On  the  24th  day  of  July,  1891,  the  above 
company  was  consolidated  with  the  White  Line 
Street  Railroad  company. 

"During  the  fiscal  year  ended  November  15th,  96 
electric-railroad  companies  were  incorporated,  with 
a  total  capital  stock  of  $24,361,000,  After  numerous 
reorganizations  and  consolidations  there  were,  on 
May  1st,  68  electric-railroad  companies  within  the 
state  of  Ohio,  These  68  companies  operate  a  total 
of  1.818.16  miles  of  electric  railroad,  an  amount 
equal  to  one-fifth  of  the  main-track  mileage  of  all 
the  steam  roads  of  the  state.  In  the  year  1900  the 
electric  railroads  of  Ohio  reported  to  the  auditor 
of  state  total  gross  earnings  of  $11,301,172.  For 
the  year  igoi  the  total  gross  earnings  were  $13,- 
582,851.  an  increase  for  the  year  1901  of  $2,281,479, 
or  20.18  per  cent." 


Ohio  Telephone  Notes. 

'I'lic  Gtauga  Couiiiy  Farmers'  Telephone  com- 
pany of  Chagrin  Falls  and  vicinity  is  being  formed 
among  Ihc  farmers.  The  intention  is  to  furnish 
telephone  service  to  the  country  people  at  actual 
cost  and  it  will,  therefore,  be  operated  on  the  co- 
uperativc  plan.  There  has  been  quite  an  interest 
manifested  in  the  scheme,  and  it  is  now  believed 
that  the  plan  will  mature  into  a  large  service  and 
that  the  farmers  will  secure  their  service  at  a  very 
low  rate.  The  formation  of  companies  of  this  kind 
may  result  in  the  reduction  of  rates  for  country 
service,  however,  which  will  not  be  conducive  to 
good  results  among  companies  furnishing  such  a 
service. 

Judge  Ferris  of  Cincinnati  has  decided  that  the 
transfer  of  the  telephone  franchise  from  Philip  Filz- 
simmons  to  the  Fitzsimmons  Telephone  Manufac- 
turing company  is  void,  although  it  was  recorded  in 
the  Probate  Court.  The  reasons  adduced  are  that 
an  individual  cannot  transfer  a  franchise  to  a  cor- 
poration, and  that  even  if  he  could,  the  action  would 
require  the  confirmation  of  the  City  Council  before 
it  would  be  valid.  The  Fitzsimmons  Telephone 
Manufacturing  company,  since  the  decision,  has 
adopted  a  resolution  in  which  it  sets  out  that  At- 
torney James  N.  Ramsey  was  acting  for  Fitzsim- 
mons as  a  friend  and  not  as  an  attorney  and  it 
asserts  that  the  transfer  was  made  in  1899  instead 
of  last  July,  and  that  the  company  has  been  trans- 
acting business  with  the  city  since,  thus  confirming 
the  transfer. 

The  City  and  Siiburtian  Telephone  and  Tele- 
grai>h  company  of  Cincinnati  has  selected  a  site  for 
the  new  exchange  building  in  Norwood,  a  suburb 
of  Cincinnati.  It  w'ill  be  a  two-story  brick  building 
and  will  be  entirely  devoted  to  the  exchange.  The 
first  floor  will  be  occupied  by  the  electrical  apparatus 
and  a  kitchen  and  lockers  for  the  use  of  the  em- 
ployes. The  second  floor  will  contain  the  switch- 
l>oard  and  other  apparatus  used  in  connection  with 
it.  It  will  be  a  complete  exchange  in  every  par- 
ticular. 

President  John  I.  Sabin  of  the  Central  Union  has 
appointed  J.  T.  Daniels  as  "subscribers'  agent"  at 
Columbus.  His  duties  will  be  to  inspect  stations, 
talk  with  subscribers  and  ascertain  the  shortcomings 
of  the  service,  find  out  what  they  want  and  \vliat 
improvements  ought  to  be  made,  promote  a  friendly 
relation  between  subscribers  and  the  company,  and 
lo  make  every  reasonable  criticism  he  can  from  the 
subscribers'  standpoint.  It  is  intended  that  he  .shall 
represent  the  subscribers  in  the  true  sense  of  the 
word,  and  it  is  not  a  bad  ofitce  for  every  telephone 
company   to   have. 

'liie  Bankers'  Telephone  company  of  Norwalk 
has  been  incorporated,  with  a  capital  stock  of  $10,- 
000,  to  buy.  sell  and  deal  in  telephone  exchanges 
and  lines,  buy  and  sell  appliances  and  materials, 
build,  equip  and  operate  exchanges  and  lines  and 
do  all  other  things  incident  thereto.  The  incorpo- 
rators are  J.  R.  McKnight,  H.  E.  Graham.  S.  J. 
McKnight,   E.    N.   Graham   and    E.   B.   McKnight. 

O.  M.  C. 


Telephone  News  from  the  Northwest. 

The  Northern  Electric  Telephone  company  will 
rebuild   its   exchange  at   Wadena,   Minn.,   at  once. 

The  Brookings  Telephone  company  will  be  cont- 
pclled  to  enlarge  its  exchange  in  Brookings.  S.  D., 
in  the  spring.  The  company  started  on  a  basis  oi 
50  connections.  Already  225  connections  have  been 
put  in.  and  the  business  is  still  growing. 

H.  H.  Stewart,  manager  of  the  People's  Tclcphont 
company  at  Superior,  Wis.,  has  resigned  his  posi- 
tion and  will  engage  in  the  same  business  in  the 
West.  Mr.  Stewart  was  one  of  the  projectors  of 
the  People's  Telephone  company  and  w^as  instru- 
mental in  securing  the  franchise. 

The  Rapid  Service  Telephone  and  Telegraph  com- 
pany was  refused  a  franchise  through  Hudson,  Wis., 
because  the  document  did  not  provide  for  a  local 
pay  station  in  that  city.  The  company  proposes  a 
line  from  the  Twin  Cities  to  La  Crosse,  and  has  it 
well   under  way. 

J.  A.  Fields,  manager  of  the  Iron  Range  Tele- 
phone company's  exchange  at  Grand  Rapids,  Minn., 
lias  been  transferred  to  the  exchange  at  Hibbing, 
Minn.  A.  A.  Garis  of  Fergus  Falls  succeeds  him 
at  Grand   Rapids. 

The  Martineau  telephone  line  connecting  Dunseilh, 
Roltinean,  Willow  City  and  other  points  in  North 
Dakota  has  been  purchased  by  the  Telephone  Elec- 
tric Light  and  Water  Supply  company  of  Bottineau, 
N.   D. 

W.  J.  Stanton  of  Mount  Yernon,  Iowa,  is  an 
applicant  for  a  local  franchise  for  an  e-vchange  at 
Hudson,  Iowa.  The  citizens  will  pass  upon  the 
request  on  January  14th. 

The  Belgrade  Telephone  company  of  Belgrade, 
Neb.,  has  been  incorporated,  with  $4,000  capital 
stock. 

An  effort  will  be  made  to  bring  before  the  Iowa 
Legislature  at  its  coming  session  some  changes  in 
the  matter  of  taxation  of  telephone  companies'  prop- 
erly. R. 


The  Consolidated  Telephone  company  of  Coluin- 
bia,  S.  C.  with  $500,000  capital,  has  had  its  charter 
recorded  in  Anderson  County.  S.  C.  It  is  said  that 
the  action  is  taken  to  enable  the  company  to  build  a 
long-distance  line  from  Anderson  to  Greenville  and 
from  Anderson  to  Columbia.  The  company  operates 
a  number  of  exchanges  throughout  the  state. 
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Reorganization  of  Erie  Telephone  Com- 
pany. 

The  reorganization  plan  of  the  Erie  Telegraph  and 
Telephone  company  has  been  made  public  in  a  cir- 
cular issued  to  the  stockholders.  A  new  company 
will  be  formed,  with  a  capital  of  $32,000,000,  which 
will  acquire  substantially  all  of  the  assets  of  the 
present  company,  and  a  transfer  of  control  will  be 
made  to  the  American  Telephone  and  Telegraph 
company.  Kidder,  Peabody  &  Co.  of  Boston  will 
carry  out  the  plan  if  it  is  accepted  by  the  share- 
holders. A  circular  says  that  the  financial  con- 
dition of  the  company  is  "critical"  and  that  $9,000,- 
000  in  notes  with  interest  from  July  10,  1901,  at  five 
per  cent,  per  annum,  fall  due  on  January  10,  1902, 
while  "the  company  has  on  hand  to  meet  these 
maturing  notes  ]io  cash  or  securities  upon  which 
cash  can  be  raised  nor  any  other  available  resources, 
and  it  will  therefore  be  unable  to  pay  them."  The 
circular  also  refers  to  the  necessity  of  spending 
$6,000,000  on  subsidiary  companies,  which  amount 
the  Erie  is.  unable  to   furnish. 

James  P.  Stearns,  president  of  the  National  Shaw- 
miit  Bank  of  Boston,  and  others  will  act  as  a  com- 
mittee to  protect  the  interests  of  the  Erie  share- 
holders, and  they  call  for  a  deposit,  before  January 
Sth,  of  all  stock,  indorsed  in  blank,  in  order  that 
they  may  have  the  power  to  take  the  action  necessary 
to  carry  into  effect  the  reorganization  plan.  This 
committee  will  determine  upon  all  the  details  of  the 
reorganization. 


GENERAL  TELEPHONE  NEWS. 

The  citizens  of  Paint  Rock  Valley,  in  Alabama,  are 
building  a  co-operative  telephone  line  up  the  valley 
from   Paint  Rock  station. 

.\rrangemenls  have  been  completed  for  construct- 
ing a  telephone  line  to  the  oil  fields  near  Jennings, 
La.,  by  the    Cumberland   Telephone  company. 

The  Ithaca  Telephone  company  of  Ithaca,  N.  Y., 

has  been   incorporated   to   operate  in   that   city  and 

other  places  in  Tompkins  County.  The  capital  stock 
of  the  company  is  $75,000. 

The  Yellowstone  Park  Telephone  and  Telegraph 
company  has  filed  papers  increasing  its  capital  from 
$10,000  to  $40,000,  and  the  change  of  place  of  busi- 
ness from   Bozeman  to  Livingston,  Mont. 

The  board  of  directors  of  the  Cumberland  Tele- 
graph and  Telephone  company  at  Nashville,  Tep.n., 
has  been  authorized  to  issue  $400,000  additional  cap- 
ital slock  for  improvements  to  be  made  during  the 
coming   year. 

The  Pacific  States  Telephone  company  is  making 
extensive  dmprovemeiTts  in  Wenatchie,  Wash.  A 
through  metallic  circuit  from  Seattle  to  Spokane 
is  being  built  and  the  company  expects  next  year 
to  build  a  number  of  branch  lines. 

R.  A.  Long  has  completed  arrangements  for  con- 
structing a  new  telephone  system  at  Beaufort,  S.  C. 
The  contract  for  equipment  has  been  awarded  to  the 
Sumpter  (S.  C.)  Telephone  Manufacturing  com- 
pany. The  Bell  company  has  been  operating  an  ex- 
change at  Beaufort. 

The 
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Interurban    Telephone    company     of    Utica, 

has  been  incorporated  to  operate  a  telephone 

connecting   New    York  city,    Albany,    Roch- 

Syracusc,    Buffalo,    Utica,    Binghamton,    Og- 

rg  and   other   large  cities   of  the   state.     The 

of  the  new  company  is  $250,000,  and  its   di- 

are    D.    Clinton    Murray,    John    D.    Kernan, 

L.   Jones.    John    J.    Town,    J.    Francis    Day, 

White  and  Charles  I.  Williams,  all  of  Utica. 


MANUFACTURERS    AND    DEALERS. 

The  Central  Electric  company  of  Chicago  is  dis- 
tributing a  new  bulletin  on  D.  &  W.  telephone  pro- 
tectors. This  protector,  wdiich  embodies  all  the  nec- 
essary elements  of  such  a  device,  combines  a  high- 
tension  fuse,  a  zinc  coil  and  a  lightning  arrester,  all 
arranged  on  one  block,  making  an  instrument  of 
neat  and  compact  design.  The  descriptive  bulletin 
will  be  sent  free  to  anyone  upon  application. 

Roth  Bros.  &  Co.  of  Chicago,  manufacturers  of 
the  well-known  Roth  dynamos  and  motors,  report 
an  unusual  demand  for  their  products.  The  firm 
also  nianufaoturcs  dynamotors  for  telephone  work 
and  is  at  present  filling  a  number  of  orders  for 
some  of  the  largest  machines  of  this  kind  ever  used. 
The  firm  has  issued  an  attractive  bulletin,  which 
gives  a  detailed  description  of  its  machines  for  tele- 
phone work.  The  bulletin  should  prove  especially 
interesting  to   telephone  managers. 

Samuel  H.  Couch,  formerly  with  the  Couch  & 
Seeley  company,  announces  that  he  has  disposed  of 
his  entire  stock  and  interest  in  the  Couch  &  Seeley 
company  and  is  now  in  business  at  200  Summer 
street.  Boston,  Mass.,  under  the  name  and  style  of 
the  S.  H.  Couch  company.  The  new  company  is 
prepared  to  quote  prices  upon  and  to  furnish  any- 
thing in  the  telephone  line.  A  corps  of  experienced 
men.  under  the  supervision  of  William  Couch,  for- 
merly superintendent  of  construction  for  the  Couch 
&  Seeley  company,  will  insure  careful  and  intelligent 
work  in  the  company's  interior  or  private-system  de- 
partment, and  the  repair  of  telephones  and  thorough 
renovation  of  defective  systems  will  be  made  a 
specially. 
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Renim  Universal  Switchbox. 

The  Kcnim  switchbox,  as  made  for  use  in  con- 
ueclion  with  porcelain  knob  and  tube  work,  is  shown 
in  the  accompanying  illustration.  Ever  since  the  iii- 
Iroduction  of  flush  switches,  iron  boxes  or  pockets 
for  installing  the  same  have  been  furnished  by  the 
manufacturer.  As  the  distance  between  the  holes 
in  the  attaching  ears  and  also  the  dimensions  gen- 
erally of  the  different  makes  of  switches  vary  con- 
siderably, the  box  of  one  manufacturer  won'ld  not 
fit  the  switch  of  any  other.  Supply  houses  were 
thus  obliged  to  carry  in  stock  as  many  different 
styles  of  switchbo.xcs  as  they  had  makes  of  switches. 
For  the  same  reason  it  was  necessary  for  the  con- 
tiaclor  at  the  time  of  wiring  to  decide  on  the 
particular  make  of  switch  .he  proposed  to  use  when 


RENIM    UNlN'ERSAL   SWITCHBOX. 

llie  job  was  finished,  possibly  six  months  or  a  year 
later. 

The  Renim  universal  switchbox,  as  the  name  im- 
plies, is  made  to  take  all  the  different  makes  of 
switches  of  the  same  style,  equally  well  in  the  same 
box;  that  is,  one  style  fitting  all  rotary  flush  switches 
and  another  style  all  push-button  switches  and  flush 
receptacles. 

The  adjustable  feature  is  accomplished  in  a  very 
ingenious  and  simple  manner.  The  switches  are  at- 
tached to  the  box  by  means  of  lon.g  screws,  the 
threaded  portion  of  the  screw  hole  being  removed  a 
considerable  distance  back  from  the  front  plane  of 
the  box.  This  arrangement  allows  ample  adjust- 
ment in  all  directions  and  also  affords  a  means  of 
readily  levelling  the  switch  plate  in  case  the  switch- 
box  w^as  not  originally   set  plumb. 

The  flexible  conduit  enters  the  box  by  means  of 
peculiarly  constructed  pockets  instead  of  directly  into 
the  back  or  side  of  the  box  as  has  been  the  custom 
heretofore.  This  novel  method  of  entering  securely 
holds  the  flexible  conduit,  at  the  same  time  allowin.g 
the  boxes  to  be  used  in  much  thinner  partitions  than 
would  otherwise  be  possible.  It  also  effects  a  con- 
siderable saving  in  labor,  conduit  and  wire.  These 
boxes  are  being  placed  on  the  market  by  the  Renim 
Specialty  company  of  Boston.  Mass. 


Electric  Mine  Operation  in  Washington 

The  Washington  Water  Power  company  of  Spo- 
Icane,  Wash.,  it  is  anitounced,  will  expendi  500,000 
in  doubling  the  capacity  of  its  waterpower  electric 
plant,  and  in  the  construction  of  a  pole  line  to  the 
mines  of  the  Cocur  d'Alene  region,  100  miles  away. 
The  plant  has  a  present'  capacity  of  7,500  horse- 
power. Contracts  have  been  secured  from  the  mines 
for  1,500  horsepower  already,  and  it  is  thought  that 
there  will  be  a  market  for  at  least  2,500  horsepower 
when  all  the  steam  power  at  the  mines  is  aban- 
doned, which  w-ill  hardly  be  for  several  years.  Steam 
power  is  figured  to  cost  at  the  mines  about  $100 
per  horsepower  per  annum,  while  the  cost  of  the 
electric  power  is  estimated  to  be  about  half  that.  A 
three-phase  system  will  be  used  to  transmit  the 
power.  A  right-of-way  will  be  secured  and  cleared 
60  feet  wide  for  the  pole  line.  Through  the  timber 
country  every  precaution  will  be  taken  to  remove 
all  timber  wdiich  could  in  any  way  interfere  with 
the    line. 


Westinghouse-General     Electric     Com- 
bination Again  Rumored. 

Press  reports  on  New  Years  day  stated  that  J. 
Pierpont  Morgan  is  attempting  to  effect  a  com- 
munity of  interests  between  the  General  Electric 
company,  in  which  he  has  a  large  financial  interest, 
and  the  Wcstinghouse  Electric  and  Manufacturing 
company.  It  is  suggested  that  the  combined  capital 
of  the  two  companies  might  be  $50,000,000.  "That 
negotiations  are  under  way  looking  toward  the  for- 
mation of  such  a  combination  has  been  admitted,  it 
IS  asserted,  by  officials  of  both  companies,  but  fur- 
ther report  has  it  that  the  efforts  may  end  unsuccess- 
fully unless  a  change  be  made  in  the  terms  offered 
by  the  Wcstinghouse  company.  One  official  of  the 
^Vestinghouse  company  is  reported  as  saying  that 
I  here    is    no    foundation    for    the    report. 


The  Hawks-Angus  electric-railway  company  has 
a  franchise  from  Grand  Ledge,  Mich.,  to  run  its 
line  on   the  south  side  of  the  river. 
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CORRESPONDENCE. 


New  York  Notes. 

New  York,  December  28. — Consideration  of  street- 
railway  franchises  caused  quite  a  little  excitement 
among"  the  members  of  the  Board  of  Aldermen  at 
its  meeting  yesterday.  Charges  were  made  that  the 
JNIetropolitan  Street  Railway  company  was  main- 
taining a  lobby  in  the  City  Hall.  Attempts  were 
made  to  put  through  the  franchise  of  the  West 
lenth  Street  Railroad  company,  which  will  give  to 
the  jMetropolitan  system  a  connecting  link  from 
Greenwich  avenue  to  other  lines.  The  franchise  was 
voted  down.  Efforts  to  give  to  the  Union  Railway 
company,  controlled  bj;  the  Metropolitan  Street 
Railway  company,  the  right  to  run  cars  over  Ma- 
comb's Dam  bridge  also  failed. 

The  commissioners  appointed  last  September  by 
the  Appellate  Division  of  the  Supreme  Court, 
three  for  the  borough  of  Manhattan  and  three  for 
the  borough  of  Brooklyn,  to  hear  and  report  upon 
the  feasibility  and  desirability  of  the  proposed  Brook- 
lyn-Manhattan rapid-transit  road  have  tiled  their  re- 
ports. The  Manhattan  commission  indorses  the 
plans  for  the  road  as  prepared  by  the  Rapid  Transit 
Commission,  which  show  that  it  is  to  run  under 
Broadway  from  the  City  Hall,  south,  and  through 
a  tunnel  beneath  the  East  River.  The  report  states 
that  there  was  no  opposition,  even  from  abutting 
owners,  to  the  route  proposed,  and  the  testimonj 
showed  that  the  general  public  was  satisfied  that  this 
was  the  best  route  that  could  have  been  selected, 
and  the  commission  finds  that  the  cost  of  the  road 
as  planned  is  safely  within  the  statutory  limits. 
The  Brooklyn  coitmiission  finds  that  the  proposed 
tunnel  is  needed  and  that  it  should  be  constructed 
without  delay.  It  makes  no  recommendation  as  to 
a  change  in  the  proposed  route,  but  thinks  it  wise, 
in  view  of  the  financial  condition  of  the  city,  that  the 
cost  of  the  tunnel  be  not  more  than  $10,000,000. 
The  commissioners  say  it  is  probable  that  even  the 
construction  of  the  railway  planned  will  not  afford 
a  complete  solution  of  the  problem  of  adequate 
rapid  transit  between  the  boroughs  of  Brooklyn  and 
Manhattan.  It  is  believed  that  the  prospects  for  an 
early  beginning  of  actual  work  on  the  rapid-transit 
extension  to  Brooklyn  are  now  very  bright.  The 
engineers  estiinate  that  the  Brooklyn  section  of  the 
system  should  be  completed  at  about  the  same  time 
as    the  Manhattan-Bronx    subway. 

At  a  meeting  of  the  Rapid  Transit  Commission 
yesterday  the  resignation  of  Commissioner  George 
L.  Rives,  who  is  to  be  corporation  counsel  after 
January  1st,  was  accepted.  John  Claflin,  who  served 
on  the  commission  from  1894  to  1899,  was  elected  to 
the  vacancy. 

An  electric  carriage-call  system  is  to  be  installed 
at  the  Metropolitan  Opera  House.  The  proper 
numbers  will  be  flashed  from  a  combination  sign,  so 
that  they  can  be  read  a  half  mile  distant.  The  figures 
from  one  to  nine  can  be  shown  in  each  of  three 
large  apertures,  so  that  carriage  calls  may  be  num- 
bered up  in  the  hundreds  and  changed  every  two  sec- 
onds. The  inventor  of  the  device  is  Mortimer  Nor- 
den,  secretary  of  the  Norden-Bittener  Electric  com- 
pany. 

The  Bristol  Gas  and  Electric  company  of  this 
city  has  been  incorporated,  to  manufacture  gas  and 
electricity  for  illuminating  and  other  purposes.  The 
capital  stock  of  the  company  is  $300,000  and  its  di- 
rectors are  Benjamin  L.  Dulaney  of  Bristol,  Tenn., 
and  Anson  McC.  Beard,  John  D.  Fearhake,  Frank 
B.  Pierce  and  Frank  M.  Wells  of  this  city. 

Jacob  A.  Cantor,  who  will  on  Wednesday  become 
president  of  the  borough  of  Manhattan,  has  sub- 
mitted plans  for  illuminated  street  signs  to  the 
Edison  Electric  Light  company,  which  furnishes  all 
the  electric  illumination  in  the  city,  and  to  the  gas 
companies,  with  a  request  for  an  estimate  upon  the 
illumination  of  the  signs.  It  is  believed  that  the 
electric-light  company  will  equip  a  large  number  of 
signs  at  its  own  expense  if  it  is  given  the  contract 
for  the  lighting  for  a  long  period.  It  is  thought 
that  the  cost  to  the  city  under  this  plan  would  be 
about  $80,000  a  year,  perhaps  somewhat  less. 

The  Brooklyn  Heights  Railroad  company  was 
convicted  in  the  County  Court  in  Brooklyn  last  week 
of  a  misdemeanor  in  violating  the  labor  law  by  com- 
pelling an  employe  to  w'ork  more  than  10  hours 
within  12  consecutive  hours.  The  complaining  wit- 
ness was  Joseph  B.  Cooper,  a  conductor,  who  testi- 
fied that  on  July  15,  1899,  he  was  compelled  to  work 
18  hours  and  26  minutes.  Judge  Aspinall  sen- 
tenced the  company  to  pay  a  fine  of  $500.  The  case 
will  be  carried  to  the  Appellate  Court.       M.  L.  G. 


nics  a  rental;  but  if  it  does  not,  the  companies  he 
represents  can,  and  will,  build  them,  having  already 
the  power  from  the  Legislature  to  do  so.  Senator 
Forget  said  that  one  storm  alone  cost  the  Royal 
Llcctric  company  $25,000,  which  would  not  have 
happened  if  the  wires  had  been  underground.  The 
work  could  be  done  by  Mr.  Forget's  companies  for 
about  $4,000,000,  but  would  probably  cost  the  city 
double  that  sum.  A.  V.  W. 


Canadian  Intelligence. 

Ottawa,  Ont.,  December  28. — The  Cape  Breton 
Electric  company  of  Sydney,  Nova  Scotia,  is  about 
to  commence  the  erection  of  a  new  power  house,  to 
be  built  of  stone  and  brick.  One  thousand  horse- 
power in   engines  will  be  installed  at  the  outset. 

The  American  Cereal  company  has  obtained  a 
controlling  interest  in  the  Light  and  Power  com- 
pany of  Peterboro,  Ont.  It  is  understood  that  the 
stock  changed  hands  at  par. 

As  a  result  of  what  Senator  Forget,  president  of 
the  Royal  Electric  company,  has  said  of  the  neces- 
sity for  underground  protection  for  the  electric 
wires  in  the  city  of  Montreal,  it  is  reported  that  a 
company  will  build  conduits  for  the  electric-light 
and  power  companies.  Senator  Forget's  idea  is  that 
the  city  should  control  the  conduits  and  provide  the 
means  for  their  construction,   charging  the   compa- 


Toronto,  Ont.,  December  28. — The  Guelph  Light 
and  Power  company's  contract  with  the  city_  of 
Guelph,  Ont.,  runs  out  on  June  30th  next,  and  the 
City  Council  has  decided  to  submit  a  vote  to  the 
people  at  the  ne.xt  election  in  January  for  the  taking 
over  and  operating  the  electric  light,  and  gas  plant 
and   service   under  the   municipal   government. 

The  town  of  Westmount  has  granted  a  cash  bonus 
of  $4,500  to  the  Montreal  Street  Railway  company 
for  a  railway  in  what  is  known  as  the  upper  level 
of  the  town,  and  also  an  exclusive  right  to  all  the 
streets  on  the  upper  level.  The  company  will  ex- 
tend its  line  on  Cote  des  Neiges  as  far  as  West- 
mount  avenue,  and  then  west  by  Westmount  ave- 
nue and  the  Boulevard  to  the  western  limits  of  the 
town.  In  tliis  way  a  street  car  line  will  be  found 
in  close  proximity  to  every  part  of  the  upper  level. 

The  Belleville  electric  street  railway  has  been 
sold  again,  this-  time  to  A.  E.  Lewis  and  Walter 
Alford  of  Belleville,  the  sale  price  being  $6,500. 

The  Nelson  (B.  C.)  Tramway  company  proposes 
to  shut  down  at  the  close  of  the  year.  Some 
months  ago  the  directors  tried  to  get  some  help 
from  the  city  in  view  of  the  price  which  the  com- 
pany was  obliged  to  pay  the  West  Kootenay  Po^ver 
and  Light  company  for  power,  but  nothing  came  of 
it.  Under  its  by-law  the  tramway  company  would 
forfeit  its  charter  in  the  event  of  the  suspension  of 
operations  for  two  months  in  any  one  year. 

The  Vancouver  Power  company,  a  subsidiary  com- 
pany of  the  British  Columbia  Electric  company,  has 
secured,  after  a  hard  fight,  the  waters  of  Coquitlam 
and  Trout  lakes.  This  means  that  it  will  spend 
between  $700,000  and  $800,000  within  the  next 
2^/^  years  as  agreed  upon.  The  work  will  be  in 
connection  with  the  installation  of  a  5,000-horse- 
power  electric-hght  plant  for  the  purpose  of  sup- 
plying light  and  motive  power  to  Vancouver  and 
New  Westminster.  The  plant  to  be  installed  will  be 
capable  of  being  increased  to  15,000  horsepower  with 
but  small  additional  outlay  of  capital.  Coquitlam 
Lake,  which  will  supply  the  chief  power,  is  15  miles 
from  the  city  of  Vancouver,  and  New  Westminster 
and  Richmond  municipalities  draw  their  water  sup- 
ply from  the  same  lakes.  The  plant  to  be  installed 
will  be  very  similar  to  that  at  Coldstream,  Van- 
couver Island,  where  the  power  for  the  British 
Columbia  electric  railway  at  Victoria  is  generated. 
The  power  station  there  is  12  miles  from^  the  city 
and  was  of  1,400  horsepower,  but  has  been  increased 
to  3,400  horsepower.  A  tunnel  two  miles  long  will 
have  to  be  built  and  other  works  carried  out.  The 
steam  plants  at  Vancouver  and  Burnaby  will  be  re- 
tained as  auxiliary  powers.  Mr.  Buntzen,  the  gen- 
eral manager,  will  leave  shortly  for  the  United 
States  on  a  purchasing  tour  of  plant  and  machinery. 

H. 


New  England  News. 

Boston,  Decemlber  27. — The  annual  meeting  of  the 
Boston  Elevated  Railway  company  will  be  held  on 
January  6th. 

The  seventh  annual  report  of  the  Boston  Transit 
Commission  has  been  submitted  to  the  Boston  City 
Council.  The  report  gives  the  following  figures  for 
the  quarter  ended  July  ist,  1901 :  Net  cost  of  subway, 
$4,138,406;  one  quarter's  rental,  $50,437;  cost  of  al- 
terations, $240,302;  one  quarter's  quota,  $2,929;  total 
paid  by  Boston  Elevated  Railway  company  for  the 
year,  $212,667.  The  commissioners  report  that  their 
term  of  office  will  expire  July  i,  1902,  but  that  the 
East  Boston  tunnel  will  not  be  completed  by  that 
time.  The  contract  for  the  section  now  being  con- 
structed under  the  harbor  calls  for  its  completion 
June  IS,  1903,  and  contracts  for  the  other  sections 
have  not  been  made. 

The  New  York  Central  and  Hudson  River  Rail- 
road company  has  requested  estimates  of  the  cost 
of  electrically  equipping  the  Newton  line  of  the 
Boston  and  Albany  railroad.  The  company  has  de- 
cided that  the  use  of  electric  power  for  suburban 
traffic  is  the  most  practicable  manner  of  meeting  the 
competition  of  electric  railway  companies.  The 
company  estimates  that  the  electrical  equipment  of 
this  circuit  will  cost  appro.ximately  $1,000,000. 

It  is  rumored  that  the  New  York,  New  Haven 
and  Hartford  Railroad  company  will  soon  equip  its 
Southbridge  branch  with  the  third-rail  electric  sys- 
tem. The  branch  runs  from  Southbridge,  Mass.,  to 
East  Thompson,  Conn.,  a  distance  of  14  miles. 

The  Boston  aldermanic  committee  on  railroads 
on  Monday  gave  a  hearing  upon  the  revocation  of 
the  trackage  rights  of  the  Old  Colonv  Street  Rail- 
way company  in  the  West  Roxbury  district  of  the 
city.  Representatives  of  the  Old  Colony  and  the 
Boston  Elevated  Railway  companies  appeared  and 
stated  that  the  companies  were  attempting  to  reach 
some  agreement  whereby  West  Roxbury  (Roslin- 
dale)  passengers  could  be  transported  to  and  from 
the   city  proper  for  one  fare. 

The  Milford  and  U-xbridge  street  railway  line  was 
formally  opened  on  December  20th.  The  road  is_  7% 
miles  long  and  extends  from  the  Hopedale  terminus 
of  the  Milford,  HoUister  and  Framingham  street 
railway,  through  Mendon,  to  Uxbridge,  Mass.     It  is 


the  first  railway  of  any  kind  built  through  Mendon, 
a  town  22s  years  old. 

In  his  report  to  the  city  government.  City  Elec- 
trician Charies  F.  Hopewell  of  Cambridge  calls  at- 
tention to  the  desirability  of  the  city  reserving  the 
right  to  authorize  the  attachment  of  any  wires  or 
cables  to  the  elevated  railway  structure  when  one  is 
constructed.  With  this  right,  practically  all  poles 
can  be  removed  from  streets  through  which  the 
elevated  railway  may  be  built.  If  a  subway  be 
built,  Mr.  Hopewell  recommends  the  furnishmg  of 
conduits  for  all  electrical  wires.  He  also  recom- 
mends municipal  conduits. 

At  a  court  hearing  on  Decemter  23d,  Mr,  Price, 
a  receiver  of  the  Van  Choate  Electric  company, 
stated  that  there  had  been  an  offer  of  $75,000  for 
the  company's  building  in  Foxboro,  Mass.  Receiver 
Price  thought  that  this  offer  was  too  small,  but  he 
believed  that  it  would  be  wise  to  sell  the  property. 
The  court  agreed  that  it  would  be  advisable  to  sell. 
Attorney-general  Knowlton,  who  appeared  for  a 
committee  acting  for  over  50  per  cent,  of  the  stock- 
holders, said  that  several  responsible  parties  had 
been  considering  the  matter  of  making  an  offer  that 
would  net  the  company  enough  to  pay  its  indebted- 
ness and  leave  something  for  the  stockholders.  The 
case  was  postponed  for  two  weeks.  B. 


Southern  Developments. 

Charlotte,  N.  iC,  December  27.— The  El  Paso 
Electric  company  of  El  Paso,  Texas,  has  filed  a 
deed  of  trust  for  $1,000,000  with  the  State  Trust 
company  of  Boston,  at  Newark,  N.  J.  The  deed 
is  security  for  a  mortgage  to  cover  underlying  se- 
curities of  certain  subsidiary  corporations  to  the  El 
Paso  Electric  company,  which  owns  or  controls  all 
of  the  lighting  and  power  plants  centering  in  El 
Paso. 

A  charter  has  been  issued  to  the  Savannah  (Ga.) 
Electric  company,  capitalized  at  $3,500,000.  This 
charter  consolidates  all  of  the  Hues  in  Savannah 
under  one  company.  The  incorporators  are  George 
Baldwin,  W.  A.  McKall,  J.  R.  Anderson,  A.  Minis, 
W.  A.  Davis,  A.  L.  Alexander,  C.  B.  Kidder,  L.  M. 
Bogs,  H.  S.  Purse  of  Savannah,  and  G.  O.  Nagle 
of  Chicago. 

The  promoters  of  the  electric  line  from  Knoxville 
to  Sevierville,  Tenn.,  it  is  said,  have  practically  de- 
cided to  adopt  the  third-rail  system  on  their  line, 
i'he  road  will  be  about  54  miles  long,  and  its  con- 
struction is  now  said  to  be  practically  assured. 
Figures  will  ibe  asked  on  the  proposed  third-rail 
system. 

President  T.  J.  Minary  of  the  Louisville  (Ky.) 
Street  Railway  company  has  addressed  a  letter  to 
the  mayor  outlining  contemplated  improvements. 
During  igo2  the  company  will  purchase  from  75  to 
100  new  cars.  These  cars  will  be  vestibuled  "and 
provided  with  electric  heaters  and  all  modern  im- 
provements. During  the  last  year  $105,000  has  been 
expended  in  new  lines.  A  new  engine  and  gen- 
lerator,  rleqixiring  a  year's  time  for  construction, 
have  also  been  installed.  This  work  represented 
about  $175,000. 

The  Georgia  Railway  and  Electric  company,  cap- 
ital $3,000,000,  has  petitioned  for  incorporation  in 
Atlanta,  Ga.  The  application  is  for  loi  years  and 
.includes  a  right  of  franchise  to  all  the  streets  and 
roads  in  Fulton  County,  in  which  Atlanta  is  situated, 
also  in  De  Kalb  County.  The  cliarter  also  applies 
for  right  to  operate  electric  plants,  furnish  electric 
power  and  steam  heat.  The  application  is  signed 
by  H.  M.  Atkinson,  P.  S.  Arkwright,  R.  E.  CuUi- 
nane,  S.  J.  Bradley,  M.  B.  Lipscomb,  F.  M.  Sisk 
and  others,  all  of  Atlanta.  The  right-of-way  covers 
all  streets  and  roads  on  which  the  present  companies 
are  operating. 

The  Bluegrass  Traction  company  has  been  granted 
right-of-way  for  constructing  an  electric  line  from 
Winchester  to  Mt.  Sterling.  Ky.,  and  surveying  will 
be  begun  within  a  few  weeks.  If  further  right-of- 
way  is  secured,  it  is  said,  the  line  will  be  e-xtended 
to  Maysville  from  Mt.  Sterling. 

H.  O.  Reed,  representing  Northern  capital,  has 
been  in  Kno.xville,  Tenn.,  seeing  manufacturers  re- 
garding contracts  for  electric  povver  from  the  Knox- 
ville Power  company's  plant  which  it  is  proposed 
to  erect  on  Little  River  about  30  miles  distant.  A 
survey  indicates  that  $1,000,000  will  be  required  for 
constructing  a  dam  and  the  necessary  plant. 

The  Board  of  Aldermen  of  Goldsboro,  N.  C,  has 
rescinded  its  action  in  voting  to  purchase  for  the 
city  the  $25,000  electric-light  plant  located  there. 
In  voting  to  make  the  purchase  the  board  was  un- 
knowingly going  contrary  to   a   state  law.  L. 


Beyond  the  Rockies. 

Salt  Lake  City,  December  27. — The  Pocatello 
Electric  Light  company  of  Pocatello,  Idaho,  is  push- 
ing work  on  the  waterpower  plant  at  American  Falls, 
from  which  it  will  transmit  electricity  to  Pocatello. 

The  Arizona-Utah  Power  and  Canal  company  of 
Prescott,  Ariz.,  has  filed  articles  of  incorporation. 
The  company  has  a  capital  of  $1,500,000  and  its  of- 
ficers are :  President,  J.  F.  Wilson ;  vice-president, 
H.  J.  Allen ;  secretary  and  treasurer,  H.  K.  Wood ; 
directors,  E.  M.  Gage,  J.  J.  Fisher,  J.  A.  Freund  and 
T.  B.  Davis. 

Electric  power  will  be  used  by  the  Walla  Walla 
Marble  Works  of  Lewiston,  Idaho,  for  running  auto- 
matic polishing,  lettering  and  carving  machines.  The 
powder  will  be  derived  from  Snake  River. 

The  Telluride  Power  company  has  procured  per- 


mission  from  the  courts  to  erect  its  poles  over  the 
ground  in  dispute  with  the  farmers.  This  will  close 
tile  gap  between  Provo  and  Bingham. 

The  Cascade  Light  and  Power  company  of  Grand 
Forks,  B.  C,  has  completed  its  pole  line  between 
that  place  and   Phoenix. 

The  city  of  Seattle,  Wash.,  has  ordered  the  elec- 
tric railways  to  connect  all  the  city's  water  pipes 
with  the  dynamos  at  the  company's  central  station 
to  prevent  electrolysis  to  the  mains. 

Senator  Clark  of  Montana  will  take  to  the  courts 
a  case  which  involves  the  waterpower  of  Shoshone 
Falls,  against  the  company  represented  by  E.  M. 
HoUister,  which  is  about  to  build  the  power  plant 
at  that  place.  The  Hollister  company  proposes  to 
build  a  pipe  line  of  sufficient  lengtlt  to  give  a  fall 
of  200  feet.  It  will  be  necessary  to  build  a  dam,  and 
Senator  Clark  claims  the  land  and  water  rights  upon 
W'iiich  they  propose  to  build. 

The  Baker  City  Gas  and  Electric  company  of 
Baker  City,  Ore.,  has  bid  to  supply  the  city  with 
from  20  to  60  arc  lights  at  a  rate  of  $8  per  month 
each.  The  contract  for  the  lights  will  run  for  five 
years.     It  is  thought  the  city  will  accept  the  bid. 

A.  B.  Trame  of  Portland  will  present  to  the  City 
Council  of  Baker  City,  Ore.,  a  petition  for  a  fran- 
chise to  furnish  electric  lights  and  power  to  that 
city  for  a  period  of  30  years.  Mr.  Trame  proposes 
to  begin  work  at  once  if  the  franchise  is  granted, 
and,  as  a  special  inducement  to  the  cil}',  he  olTcrs 
to  pay  into  the  city  treasury  three  per  cent,  of  the 
annual  gross  income  of  the  company  for  the  period 
of  15  jears.  Mr.  Trame,  it  is  said,  represents  an 
eastern  capitalist,  w'ho  is  ready  and  willing  to  invest 
at  least  $200,000  and  to  erect  a  plant  capable  of  de- 
veloping 4,000  horsepower.  A.   W.   C. 


WESTERN     ELECTRICIAN 

narily  light,  only  about  one-quarter  of  the  registered 
votes    being   polled.  A.    C.    B. 


On  the  Pacific  Slope. 

San  Francisco,  Cal.,  December  26. — The  San 
Francisco  and  Piedmont  Railway  company  was  in- 
corporated on  December  I2th,  with  a  capital  of 
$2,500,(X)0.  The  incorporators  are  F.  M.  Smith,  F. 
C.  Havens,  E.  A.  Heron,  W.  H.  Martin  and  VV.  F. 
Kelly.  These  people  are  all  prominent  in  the  Oak- 
land Transit  company,  which  owns  all  the  street 
and  electric  roads  in  Alameda  County.  The  avowed 
purpose  of  the  new  incorporation  is  to  establish  a 
new  ferry  system  between  San  Francisco  and  Oak- 
land and  the  other  Alameda  County  suburbs.  The 
Alameda  Coimty  terminus  wdll  be  at  the  Emeryville 
wharf.  Fortieth  street,  Oakland,  and  the  San  Fran- 
cisco terminus  as  near  as  may  be  to  the  Union 
Ferry  building  at  the  foot  of  Alarket  street.  The 
incorporation  papers  permit  of  the  construction  of 
either  a  steam  or  electric  road  from  the  Emeryville 
wharf,  along  the  Alameda  foothills,  connecting  with 
the  various  electric  lines  of  the  Oakland  Transit 
company.  It  is  also  one  of  the  plans  of  the  new 
company  to  build  a  tunnel  under  San  Francisco 
Bay,  from  Fortieth  street,  Oakland,  to  Goat  Island. 
This  move  will  not,  however,  be  made  immediately. 

The  annual  meeting  of  tlie  Mutual  Electric  Light 
company  w^as  held  in  this  city  on  December  nth. 
Officers  and  directors  were  elected  as  follows ; 
President,  P.  B.  Cornwall ;  vice-president  and  gen- 
eral manager,  W.  R.  Summerhaycs;  secretary,  James 
Fisher;  Alvinza  Hayward  and  T.  R.  Henshelwood. 
'I'he  annual  report  showed  that  the  gross  earnings 
of  the  corporation  for  light  service  during  the  year 
were   $120,922.65. 

At  the  regular  monthly  meeting  of  the  Keswick 
Electric  Power  company  held  here  on  December 
i6th,  Manager  Shannon  submitted  a  report  showing 
that  the  company  has  already  sold  its  present  full 
power  supply  of  3,000  horsepower.  Of  this  amount 
the  Mountain  Copper  company  of  Slrasta  County 
has  contracted  for  2,000  horsepower.  The  com- 
pany's plant  is  located  at  Keswick,  Shasta  County, 
and  the  power  supply  can  be  increased  to  13,000 
horsepower  w^hen  necessary.  An  increase  from 
3,000  horsepower  to  4,000  horsepower  will  be  made 
during  the  coming  year.  The  company  began  to 
operate  the  lighting  plant  of  the  town  of  Keswick 
on  December  14th. 

On  December  5tli  the  Nevada  Light,  Power  and 
Water  company  of  Reno,  Nev.,  began  to  operate 
its  electric-lighting  plant  at  Reno.  The  power  plant 
of  the  company  is  located  on  the  Truckee  River 
and  was  originally  built  to  supply  the  mines  on  the 
Comstock  with  power.  The  company  succeeds  to 
the  rights  and  property  of  the  Reno  Water,  Land 
and  Light  company.  The  same  corjipany  will  soon 
begin  to  supply  electricity  for  the  operation  of  the 
Reno  Star  mine,  near  Reno. 

H.  E.  Huntington,  one  of  the  leading  spirits  in 
the  Los  Angeles  Railway  company  and  the  Pacific 
Electric  Railway  company,  both  of  Los  Angeles,  is 
now  in  the  East.  Mr.  Huntington's  railway  plans 
met  with  some  opposition  in  the  Los  Angeles  City 
Council,  and  the  franchise  asked  for  had  to  be 
considerably  modified  before  they  were  finally  of- 
fered   for    sale. 

The  town  of  Haywards,  Cal.,  is  now  preparing 
to  establish  its  own  lighting  system.  The  city  au- 
thorities are  making  strenuous  objections  to  the 
extension  of  the  lines  of  the  Suburban  Electric 
company  through  Haywards,  and  that  company  .has 
now  decided  to  carry  its  lines  around  the  town 
instead   of  through   it. 

The  proposition  to  bond  the  city  of  Fresno,  Cal.. 
for  $285,000  for  the  purpose  of  constructing  and 
maintaining  a  municipal  and  electrical  light  and 
power  plant  has  been  defeated  by  a  vote  of  about 
three  to  one,  a  majority  of  two-thirds  being  re- 
quired  to    carry.    The   vote   polled   was   extraordi- 


PERSONAL. 

William  F.  Cochran,  a  director  in  several  south- 
ern railroads,  the  Western  Union  Telegraph  com- 
pany and  other  corporations,  died  in  New  York  city 
on  December  28th. 

Carlos  Batchelder,  the  foremost  proprietor  and 
first  president  of  the  Conway  Electric  Street  Rail- 
way company,  died  suddenly  at  his  home  in  Conway, 
Mass.,  on  Uecember  20th,  aged  72  years.  He  was 
a  banker,  and  one  of  the  best  known  men  in  Frank- 
lin County. 

George  Carleton,  city  electrician  of  Oakland,  Cal., 
who  had  occupied  that  position  for  a  quarter  of 
a  century  and  who  was  one  of  the  best-known  elec- 
tricians in  the  state,  died  in  that  city  on  December 
5th.  Louis  E.  Fleming  has  been  appointed  to  suc- 
ceed  Mr.    Carleton. 

George  H.  Gibson  of  the  Westinghouse  compa- 
nies' publishing  department,  formerly  assistant  edi- 
tor of  the  Engineering  News,  was  married  on  De- 
cember 25th  to  Miss  Anna  Jackson  of  Chicago.  Mr. 
and  Mrs.  Gibson  will  be  "at  home"  after  February 
1st   at  268  Shady  avenue.    East  End,  Pittsburg,   Pa. 

The  French  government  has  officially  recognized 
the  importance  and  validity  of  the  recent  discoveries 
in  multiple  telegraphy  by  Professor  Mercadier  of  the 
Polytechnic  School  by  awarding  him  the  grade  of 
commander  of  the  Legion  of  Honor.  Professor 
Mercadier  recently  succeeded  in  transmitting  16  mes- 
sages over  a  wire  at  the  same  time,  using  the  Morse 
alphabet  and  differently  pitched  undulatory  currents. 


ELECTRIC  LIGHTING. 

An  electric-lighting  plant  is  being  constructed 
at  Kokomo,  Mo. 

An  electric-lighting  plant  is  projected  for  Ute, 
Iowa,   by  W.   V.    Smith. 

Roach  &  Giesler  have  a  franchise  for  an  electric- 
lighting  plant  at  Muscatine,  Iowa. 

A  $150,000  municipal  electric-lighting  plant  is  be- 
ing constructed  at  Richmond,  Ind. 

Timpson,  Texas,  is  to  have  a  1,000-light  electric- 
light  plant  put  in  by  A.  D.  Johns. 

Douglas,  Wyo.,  may  be  lighted  by  electricity  by 
the  Casper  Electric  Light  company. 

East  Pittsburg,  Pa.,  is  considering  the  erection 
of    a    municipal    electric-lighting   plant. 

An  electric-lighting  plant  is  to  be  installed  in  the 
State  Hospital  for  the  Insane  No.  i  at  Fulton,  Mo. 

The  Huntsville  (Ala.)  Railway,  Light  and  Power 
company  will  improve  its  plant  at  a  cost  of  $25,000. 

The  question  of  the  erection  of  an  electric-lighting 
plant  is  being  agitated  by  the  citizens  of  New  Car- 
lisle,   Ohio. 

Bonds  to  the  amount  of  $6,000  have  been  issued 
at  Onawa,  Iowa,  for  the  improvement  of  the  electric- 
light  plant  there. 

A  new  electric  headlight  for  steam  locomotives 
is  so  arranged  that  the  rays  of  light  can  be  thrown 
vertically  into  the  air  to  a  considerable  height.  The 
exact  position  and  direction  of  a  train  can  thus  be 
made  known,  even  in  the  hilly  districts.  The  gen- 
erator required  for  the  headlight  will  also  serve  to 
light  the  cars. 

Sealed  proposals  will  be  received  at  the  office  of 
V.  Tujague,  city  comptroller  of  New  Orleans,  La., 
until  Monday,  March  24,  igo2,  for  constructing  a 
system  for  lighting  with  electricity  the  public  high- 
ways of  the  city  and  operating  the  same  for  a  period 
of  10  years  after  completion,  at  which  time  the  own- 
ership of  the  system  will  revert  to  the  city  of  New 
Orleans.  W.  J.  Hardee,  city  engineer,  will  furnish 
bidders  with  a  printed  copy  of  the  specifications  and 
a  blank  form  of  proposal  upon  application. 


ELECTRIC  RAILWAYS. 

A  trolley  line  from  Hatboro,  Pa.,  to  Newton,  by 
way   of    Richboro,    is   projected. 

An  electric  line  is  proposed  from  Monmouth,  111., 
to  Kirkwood,   Little  York  and  Oquawaka. 

It  is  reported  that  the  entire  system  of  electric 
railways  in  St.  Joseph,  Mo.,  has  been  sold  to  an 
eastern  syndicate. 

Work  will  soon  be  begun  on  the  construction  of 
the  Kno.xville  (Tenn.),  Kimberlin  Heights  and 
Scvierville    electric    railway. 

George  A.  Yuille,  formerly  connected  with  the 
Yerkes'  surface  lines  in  Chicago,  is  said  to  be  ob- 
taining franchises  for  an  electric  railway  between 
Benton  Harbor  and  South  Haven,  Mich.,  via  Co- 
loma  and  Watervliet,  with  a  loop  around  Paw  Paw 
Lake. 

It  is  reported  that  the  Widener-Elkins  syndicate 
of  capitalists,  which  controls  the  Union  Traction 
company  and  operates  all  the  street-car  lines  in 
Philadelphia,  has  secured  possession  of  all  the  fran- 
chise and  rights  granted  by  the  Legislature  and 
City    Councils   last  June   to   a   group  of  capitalists 
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headed  by  Congressman  Robert  H.  Foerderer  'for 
surface,  elevated  and  underground  railways  in  that 
city.  Thus,  it  is  stated,  all  possible  chance  of  com- 
petition for  years  to  come  has  been  killed. 

The  Richmond  and  Petersburg  Electric  Railway 
company  of  Richmond,  Va.,  has  filed  a  mortgage 
for  $1,000,000  in  favor  of  the  Savings  and  Trust 
company  of  Cleveland,  Ohio.  Bonds  will  be  issued 
to  equip  and  finish  the  road. 

A  project  is  on  foot  to  build  a  line  from  York- 
viUe,  111.,  to  Morris.  T.  E.  Fletcher  and  E.  S. 
Fletcher  are  interested.  It  is  also  proposed  to  ex- 
tend the  Yorkville  line  to  Piano.  Julian  Steward 
and  U.  Hord  have  been  selecting  a  route. 

An  organization  of  local  capitalists  at  Cresco, 
Iowa,  of  which  Senator  Lyons  is  the  head,  has  in 
view  the  construction  of  two  lines  of  electric  rail- 
way, one  running  south  and  the  other  west  from 
the  city.  The  company  is  to  be  incorporated  in  the 
spring. 

A  company  has  been  incorporated  for  the  pur- 
pose of  extending  the  electric  line  from  Lents,  a 
suburb  of  Portland,  Ore.,  on  to  Springwater,  to 
circle  through  the  Molalla  country  and  join  the  line 
of  the  Portland  City  and  Oregon  Railway  company 
at  Oregon  City. 

It  is  stated  that  the  long-pending  deal  between 
the  Northwestern  Elevated  Railroad  company  of 
Chicago  and  the  Chicago,  Milwaukee  and  St.  Paul 
Railroad  company  for  the  purchase  of  the  latters 
Evanston  branch  will  be  closed  in  a  very  few  days. 
It  is  believed  to  be  the  purpose  of  the  Northwestern 
company  to  lease  the  line  and  not  to  purchase  it. 
The  lease  will  probably  be  for  a  long  term,  and  in 
it  provision  will  be  made  for  the  elevation  of  the 
St.  Paul's  tracks  from  Wilson  avenue  to  the  station 
in   Evanston. 


AUTOMOBILES. 


The  Electric  Cab  company  of  Chicago  was  re- 
cently incorporated,  with  a  capital  stock  of  $50,000, 
by  Robert  W.  Parker,  Alfred  E.  McCordic  and 
Andrew  R.  Sheriff. 


PUBLICATIONS. 


The  Electric  Storage  Battery  company  of  Phila- 
delphia describes  in  a  recent  bulletin  the  operation 
of  Chloride  accumulators  in  the  plant  of  the  Ham- 
ilton Electric  Light  and  Cataract  Power  company  at 
Hamilton,   Ont. 

The  Laufketter-Bendit  Mechanical  Engineering 
comapny  of  St.  Louis,  Mo.,  general  sales  agent  for 
the  Victor  self-cooling  condensers  and  cooling 
towers,  has  issued  some  testimonial  circulars  which 
show  illustrations  of  some  of  the  company's  recent 
installations. 

"Terse  Telephone  Talk"  is  the  title  of  a  very  at- 
tractive catalogue  recently  issued  by  the  Kellogg 
Switchboard  and  Supply  company  of  Chicago,  'iae 
development  of  the  Independent  telephone  industry 
is  briefly  traced,  with  special  reference  to  the  his- 
tory, founder  and  work  of  the  Kellogg  company. 
The  rest  of  the  publication  is  devoted  to  a  descrip- 
tion of  the  company's  large  exhibit  at  the  Pan- 
American  Exposition  and  of  the  principal  features 
of  its  apparatus.  Several  illustrations  are  given  of 
the  exhibits,  telephones,  switchboards,  etc. 


SOCIETIES  AND  SCHOOLS. 

A.  J.  Wurts,  manager  of  the  Nernst  Lamp  com- 
pany of  Pittsburg,  Pa.,  will  deliver  a  lecture  on  and 
give  a  demonstration  of  the  Nernst  lamp  at  the 
Lewis  Institute,  Chicago,  before  the  engineering 
nigte  students  of  the  Institute  on  Friday  evening, 
January  lOth.  The  members  of  the  Qiicago  Elec- 
trical association  are  to  be  the  guests  of  the  Institute 
for  that  evening. 

The  American  School  of  Correspondence  of  Bos- 
ton, Mass.,  offers  each  year  a  few  free  scholarships 
in  the  engineering  courses  to  deserving,  energetic 
and  intelligent  young  men.  The  scholarships  for 
ig02  are  now  at  the  disposal  of  the  trustees,  and 
applications  will  now  be  considered.  The  course  of 
study  offers  thorough  instruction  at  home  in  mechan- 
ical, electrical,  stationary,  locomotive,  marine  and 
textile  engineering,  as  well  as  heating,  ventilation, 
plumbing  and  mechanical  drawing  under  instructors 
who  are  graduates  of  the  large  technical  schools. 
For  large  handbook  describing  the  courses,  methods, 
etc.,  the  registrar  of  the  school  may  be  addressed. 


ELECTRICAL  SECURITIES. 

The  General  Electric  company  has  declared  a 
semi-annual  dividend  of  3%  per  cent,  on  its  pre- 
ferred stock,  payable  January  31st  to  stock  of  record 
January  15th. 


MISCELLANEOUS. 

Senator  McMillan  has  introduced  a  bill  in  the 
United  States  Senate  to  regulate  electric  wiring  in 
the  District  of  Columbia.  It  is  similar  to  the  meas- 
ure reported  favorably  to  the  Senate  from  the  Dis- 
trict committee  in  the  last  Congress.  This  bill  was 
approved  by  the  District  commissioners.  It  was 
originally  prepared  by  the  Association  of  Electrical 


January  4,  1902 


WESTERN    ELECTRICIAN 


23 


Contractors   of   the   District   of   Columbia,   for   the 
protection  of  its  members. 

Three  men  were  instantly  killed  and  four  injured 
T)y  the  breaking  of  the  hook  on  a  traveling  crane 
at  the  works  of  the  American  Bridge  company  in 
Chicago  on  December  "26th.  The  crane  was  loading 
onto  a  railroad  car  a  steel  bridge  girder  weighing 
50,000  pounds.  It  had  raised  it  15  feet  and  under 
it  were  a  number  of  mechanics  at  other  pieces  of 
ironwork   when   the   hook   broke. 


TRADE  NEWS. 

Wni.  A.  Roseiibauni,  attorney  in  patent  cases,  of 
New  York  city,  announces  the  removal  of  his  offices 
from  the  Times  building  to  the  Nassau-Beeckman 
building,  at  140  Nassau  street. 

Frederick  H.  Alden  and  Jacob  Geiserowich,  pres- 
ident and  secretary,  respectively,  of  the  Illinois  In- 
sulated Wire  company,  Chicago,  have  filed  a  petition 
in  the  Superior  Court,  asking  that  the  company  be 
placed  in  the  hands  of  a  receiver.  The  Equitable 
Trust  company  of  Chicago  has  been  appointed. 

The  Renini  Specialty  company  has  removed  its 
offices  to  new  and  enlarged  quarters  in  the  Weld 
building,  176  Federal  street,  Boston,  Mass.,  where 
it'  occupies  an  entire  floor  running  through  from 
High  to  Purchase  street,  with  freight  elevator  and 
every  facility  for  handling  a  large  stock  of  Renim 
specialties. 

Browne  &  Frothingham,  32  Broadway,  New  York 
City,  announce  that  they  have  opened  a  depart- 
ment for  the  export  of  machine  tools.  This  depart- 
ment will  be  under  the  supen'ision  of  A.  ]M.  Fisher, 
who  has  just  returned  to  New  York  after  three 
years  spent  in  Japan,  where  his  entire  attention 
was  devoted  to  this  branch  of  engineering.  Cata- 
logues and  prices,  together  with  shipping  weights 
and  measurements,  are  solicited  from  the  machine- 
tool  builders  of  the  United  States.  Correspondence 
is  desired  with  the  purchasers  of  machine  tools  in 
foreign  countries. 

The  Bullock  Electric  Manufacturing  company  of 
Cincinnati  and  the  Wagner  Electric  Slanufacturing 
company  of  St.  Louis  have  established  a  foreign 
sales  department,  with  headquarters  at  Cincinnati. 
Hereafter  all  foreign  business,  except  in  Mexico 
and  Canada,  for  the  two  companies  will  be  handled 
by  this  new  department,  w'hich  will  be  under  the 
management  of  Frank  G.  Bolles.  The  work  of  the 
advance  department  will  continue  under  the  efficient 
direction  of  Mr.  Bolles,  under  w.hose  charge  it  has 
been  for  the  last  three  years.  Mr.  Bolles  is  a 
"hustler,"  and  is  sure  to  add  to  his  already  good 
record  by  the  creation  of  this  department. 

The  Cutter  company.  Nineteenth  and  Hamilton 
streets,  Philadelphia,  and  120  Liberty  street.  New 
York  citj-,  on  January  ist,  assumed  the  entire  man- 
agement of  the  sales  of  the  Keystone  electrical  in- 
struments. A  number  of  important  changes  and 
improvements  have  recently  been  made  in  this  well- 
known  line  of  instruments,  and  users  report  them 
to  be  absolutely  satisfactory.  Under  the  well-di- 
rected management  of  the  Cutter  company  the  sales 
should  show  a  very  large  increase  during  the  com- 
ing year.    The  manufacture  of  the  Keystone  instru- 


ments and  all  electrical  and  mechanical  details  will, 
as  heretofore,  be  under  trhe  direct  management  of 
J.    Franklin   Stevens. 

The  Reynolds  Electric  company,  221  Fifth  avenue, 
Chicago,  announces  some  important  improvements  it 
has  recently  made  on  its  original  Reynolds  flasher, 
which  in  realty  is  a  rotary  jack-knife  switch,  having 
from  three  up  to  any  desired  number  of  switches 
working  automatically  as  one.  These  improvements 
consist  of  a  pin  running  through  the  spiral  spring 
which  raises  tlie  blades  out  of  fork  contact.  The 
pin  acts  as  a  guide  and  prevents  the  spring  from 
bulging  forward  or  to  either  side.  The  contact 
forks  are  now  made  of  phosphor  bronze,  shaped  so 
that  they  are  very  flexible  and  will  take  up  all  wear. 
The  segments  are  made  with  a  groove  in  the  center 
which  keeps  the  blade  in  e.xact  line  with  the  forks, 
always  insuring  an  even  and  positive  contact,  and 
are  attached  to  the  rim  of  the  wheel  w'ith  steel 
clamps  wliich  prevents  them  from  coming  loose. 
These  improvements,  it  is  claimed,  make  this  device 
practical,  efficient  and  simple,  and  should  be  of  spe- 
cial interest  to  electric-sign  'builders,  electrical  con- 
struction firms  and  central-station  people. 

The  Green  Engineering  company  of  Qiicago,  in 
the  manufacture  of  automatic  stokers,  is  placing  on 
the  market  an  article  formerly  considered  a  luxury. 
To-day.  however,  a  stoker  is  absolutely  necessary 
in  order  to  show  the  highest  saving  in  labor  and  fuel. 
Among  the  plants  that  the  company  has  installed 
is  the  Union  Traction  company's  plant  in  Chicago. 
1  his  plant  consists  of  20  400-horsepower  boilers 
equipped  with  the  Green  traveling  link  grates  and 
is  run  by  only  three  men  in  each  shift  of  twelve 
hours  each.  The  company  has  sold  to  about  all 
of  the  packing  houses,  including  Armour  &  Co., 
Cudahy  Packing  company,  Anglo-American  Packing 
and  Provision  company,  Schwarzschild  &  Sulzberger 
Packing  company,  etc..  nearly  all  of  whom  have 
installed  or  are  installing  electrical  transmission 
throughout  their  plants,  having  demonstrated  that 
it  carries  with  it  a  great  deal  of  saving.  There  have 
been  some  changes  in  the  Green  Engineering  com- 
pany during  the  year.  P.  Albert  Poppenhusen  is 
now  president.  Herman  A.  Poppenhusen  treasurer 
and  J.  Wm.  Helm  secretary  and  assistant  treasurer. 


BUSINESS. 

A  pretty  card  from  F,  B.  Badt  &  Co.  of  1504 
Monadnock  block,  Chicago,  conveys  "Christmas 
greeting  with  best  wishes"  to  many  friends  and 
customers. 

The  Electric  Appliance  company  of  Chicago  states 
that  there  are  85.000  reasons  why  the  people  should 
install  A-B  arc  lam^js.  There  are  fhat  many  lamps 
in  use  in  the  LTnited  States,  and  these  lamps  are 
all   said   to  he   giving  satisfaction. 

The  electrical  department  of  the  American  Steel 
and  Wire  company  of  Chicago  reports  an  excep- 
tionally good  business  in  its  wires  and  cables,  par- 
ticularly in  the  paper-cable  line.  The  American 
company's  products  are  known  the  world  over,  and 
its  many  customersi  are  not  surprised  to  hear  that 
its  business  is  constantly  increasing. 

The  Chicago  and  Florida  special  will  carry  a 
through  sleeping  car  from   Chicago  to  Jacksonville 


and  St.  Augustine,  via  the  Big  Four  route,  com- 
mencing January  6th.  The  train  will  leave  Chicago 
at  I  p.  ni.  daily  except  Sunday  from  the  Central 
station,  arriving  at  Cincinnati  at  9:05  p,  m.,  and  at 
Jacksonville  8:15  and  St.  Augustine  9:30  the  next 
evening,  thus  making  but  one  night  out.  J.  C. 
Tucker,  234  Clark  street,  Chicago,  is  the  general 
passenger  agent. 

The  Western  Electrical  Supply  company  of  St. 
Louis  states  that  it  is  having  an  unusually  large  de- 
mand for  its  new  K  P.  fuseless  rosette.  It  states 
that  in  this  rosette  it  has  one  of  the  strongest,  most 
practical  and  durable  rosettes  that  has  ever  been 
made.  The  device  is  especially  adapted  for  2SO-volt 
work,  is  made  so  that  the  strain  of  the  cord  does 
not  come  on  any  connection,  and  it  is  therefore  im- 
possible to  break  the  connections  by  pulling  or 
handling  the  cord.  It  is  made  in  one  solid  piece, 
of  glazed  porcelain,  and  is  very  easy  to  connect. 

Mathias  Klein  &  Son  of  Chicago,  manufacturers 
of  linemen's  and  construction  tools,  and  iron  spe- 
cialties for  telephone,  telegraph  and  electrical  work, 
have  been  forced  to  make  an  extensive  addition  to 
their  present  facilities,  owing  to  the  greatly  in- 
creased demand  for  their  products.  The  firm  has 
erected  a  four-story  building  at  8g  West  Van  Buren 
street,  adjoining  its  present  location.  This  addition 
will  give  the  firm  nearly  8,000  square  feet  more 
space  than  it  now  has  at  its  command.  Mathias 
Klein  began  the  manufacture  of  tools  in  1857,  at 
which  time  his  output  was  consumed  by  the  Illinois 
and  Mississippi  Telegraph  company  (managed  by 
Judge  Caton).  This  company  was  merged  into  the 
Western  Union  Telegraph  company  shortly  after 
1861,  and  Klein  &  Son  take  pride  in  saying  that 
they  have  been  manufacturing  tools  for  this  com- 
pany ever  since.  Much  of  the  success  of  this  firm 
is  due  to  the  able  management  of  John  M.  Klein. 

Last  year  was  a  prosperous  one  for  the  Crocker- 
Wheeler  company  of  Ampere.  N.  J.  The  company 
reports  a  record-breaking  midwinter  business,  and 
finds  it  difficult  to  keep  the  production  up  to  the 
demand.  The  following  are  some  of  the  recent  ship- 
ments :  Two  400-kilowatt  generators  to  the  Vander- 
grift  Construction  company,  one  300-kilowatt  gen- 
erator to  Stetson  &  Co.  of  Philadelphia,  one  150- 
kilowatt  generator  to  the  D'Olier  Engineering  com- 
pany of  West  Camp,  N.  Y..  and  one  40-kilowatt 
senerator  and  28  motors  to  the  Smith-Brnoks  Pub- 
lishing company's  plant  in  Denver,  Colo.  The  United 
States  Tube  company  of  Buffalo,  N.  Y.,  has  been 
supplied  with  a  motor  equipment,  and  the  electrical 
equipment  of  the  Con.  P.  Curran  printing  establi.sh- 
ment  in  St.  Louis,  Mo.,  which  takes  the  place  of  line 
shafting,  has  been  completed.  Orders  for  a  large 
number  of  motors  have  been  received  from  Armour 
^  Co.,  the  American  Bridge  company,  and  the 
Marion  Steam  Shovel  company.  An  order  for  a  30- 
kilowatt  special  generator  has  been  received  from 
tlie  Sultan  of  Linga.  The  machine  is  to  be  installed 
in  the  Royal  Palace,  which  is  on  an  island  near 
Singapore.  The  company  has  installed  during  the 
year  the  entire  eauipment  of  the  Alsen  cement  plant 
at  West  Camp.  N.  Y.,  which  included  four  genera- 
tors aggregating  1,200  kilowatts  and  43  motors  rep- 
resenting 1.700  horsepower.  The  company  also  sup- 
nlied  the  electrical  equipment  at  the  United  States 
Mint  in   Philadelphia. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


689,378.  Means  for  Lighting  Gas.  Hugo  Borchardt, 
Berlin,  Germany.  Application  filed  August  2, 
igoo. 

Ad  electric  igniter  forms  a  part  of  this  device. 

^,379-  Means  for  Lighting  Gas.  Hugo  Borchardt, 
Berlin,  Germany.  Application  filed  March  30, 
1901. 

An  electromagnet  operates  to  reverse  the  normal  posi- 
tion of  a  donble-acting  valve  ■when  energized.  A  platinum 
igniter  for  the  pilot  bnrner  is  included  in  circuit  with  the 
electromagnet,  and  a  circuit  maker  is  provided  for  ener- 
gizing the  electromagnet,  the  valve  being  returned  to  its 
normal  posiiion  by  gravity  when  the  electromagnet  is  de- 
energ'zed. 

689,380.  Means  for  Electrically  Controlling  Gas- 
cocks.  Hugo  Borchardt,  Berlin,  Germany.  Ap- 
plication filed  May  28,  igoi. 

Details  of  an  electric  apparatus  for  operating  a  gas 
igniter  are  described. 

£89.387.  Sectional  Electric-light,  Telephone  or  Tele- 
graph Pole.  William  B.  Crossland,  Guthrie, 
Okla.     Application  filed  June  24,  1901. 

Combined  with  a  pole  or  stub  section  having  a  reduced 
and  tapered  upper  end  is  a  cross  tree  or  arm  section  of 
uniform  diameter  throughout  having  in  its  lower  end  a 
socket  conforming  to  the  pole  or  stub  end  and  having  a 
reduced  and  tapered  integral  upper  end  conforming  to  the 
socket  whereby  to  engage  the  socket  of  a  similar  cross 
tree  or  arm  section.  A  strengthening  band  is  placed 
around  the  lower  end  of  ihe  cross  tree  or  arm  section. 

689,406.  Electric  Exercising  Apparatus.  Alfred  Ol- 
son, San  Diego,  Cal.  Application  filed  April  i, 
1901. 

Manoally  operated  exercising  devices  having  metallic 
hand  grips  are  combined  with  an  apparel  belt  forming  a 
support  for  an  electric  genera'or  and  having  contact 
plates  on  its  inner  surface.  Flexible  electric  condactors 
connect  the  generator  and  exercising  devices. 

689,415.  Electric  Telegraph.  Henry  A.  Rowland, 
Baltimore,  Md. ;  Henrietta  H.  Rowland,  ad- 
ministratrix of  Henry  A.  Rowland,  deceased, 
assignor  to  the  Row^land  Telegraphic  company. 


Issued  (United  States  Patent  O-ffice)  December  24,  igoi. 

Baltimore,    Md.    Application     filed     March     it, 
igoi. 

An  improvement  in  the  art  of  telegraphy  is  described 
which  consisls  in  impressing  upon  the  line  an  electromo- 
tive force  of  a  periodically  varying  character  having  alter- 
nate impulses  of  opposite  polarity,  and  changing  the 
polarity  of  a  predetermined  number  of  the  current  im- 
pulses to  represent  a  signal. 


\v 


689,417.     Electric  Truck.  Thomas  F.  Rowland,  Ne 
York,  N.  Y.     Application  filed  May  29,  1901. 

An  electric  motor  is  mounted  upon  the  frame  of  the 
truck,  the  latter  being  designed  to  run  on  a  track. 

689.426.  Portable  Telegraph  Key.  Charles  Shirley, 
Brooklyn,  N.  Y.,  assignor  of  one-half  to  John 
F.  Skirrow.  East  Orange,  N.  J.  Application 
filed    July    II,    1901. 

The  apparatus  combines  a  casing  carrying  the  key 
mechanism  and  formed  with  a  foot  at  one  of  its  edges,  a 
heavy  independent  anchoring  base  and  a  keeper  secured 
to  the  base  and  adapted  to  receive  the  foot  of  the  key 
case. 

689.427.  Pit  Safety  Lamp.  Eduard  Simon,  Darm- 
stadt, Germany.     Application  filed  July  %   1901. 

The  lamp  is  composed  of  an  accumulator,  an  electro- 
magnet a  switch  lever  influenced  thereby,  an  incandescent 
Ump  in  circuit  when  the  switch  lever  is  attracted,  an  in- 
candescent wire  in  circuit  when  the  switch  lever  is  re- 
leased, an  open  Itght  in  proximity  to  the  incandescent 
wire. 

689,438.  Interrupter.  Thomas  W.  Topham,  Brook- 
lyn, N.  Y.     Application  filed  July  30,  1901. 

This  current  interrupter  comprises  a  perforated  insu- 
lating diaphragm  and  two  complementary  dischjrging 
points  discharging  through  the  perforation  in  the  dia- 
phragm. A  liquid  submerges  the  points  and  perforat  on. 
and  there  are  means  for  equalizing  the  liquid  level  on 
opposite  sides  of  the  diaphragm. 

689,445.  Rheostat.  Charles  Wirt,  Philadelphia,  Pa. 
Application  filed   October   13,    1900. 

The  rheostat  contains  a  resistance  ribbon  of  decreased 
width  from  one  end  to  the  other  and  formed  into  a  plu- 
rality of  resistance  coils  or  seciions  arranged  side  by  side. 
Contact  terminals  are  electrically  connected  with  the 
sever .1  sections  and  casings  or  plates  between  which  the 
several  coil  sections  are  mounted  and  clamped.  (See 
cnt.) 


689,450.    Voltaic  Cell.     Harry  S.  Amwake,  Camden, 
N.  J.    Application  filed   February  9,   1901. 

A  double-fluid  voltaic  cell  is  described.  Its  essential 
features  are  two  containing  vessels  of  carbon,  each  acting 
as  an  electrode,  one  lying  within,  insulated  and  separated 
from  the  other.  An  electrolyte  fills  the  space  between. 
The  inner  vessel  contains  an  electrolyte  and  an  insulated 
zinc  electrode,  and  means  are  provided  by  which  either 
one  of  the  carbon  electrodes  may  be  separately  connected 
in  metallic  circuit  with  the  zinc  electrode. 


NO.    689,445. — RHEOSTAT. 

^89,452.  Electric-circuit  Controller.  William  K. 
Bassford,  Jr.,  Boundbrook,  N.  J.  Application 
filed  June  8,    1901. 

There  is  a  main  handle  for  governing  the  distribution 
of  the  currents  with  a  projection  rigidly  fixed  to  it.  A 
second  handle  for  reversing  the  currents  has  a  projection 
ligidlv  fixed  to  it,  the  shapes  of  the  projections  being  such 
that  the  former  is  a  stop  to  the  latter  in  all  the  on  posi- 
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tions  of  ibe  maia  handle,  and  not  a  stop  io  the  off  position 
thereof.    (See  cut.) 

689,453.  Lock  for  Electric  Controllers.  William  K. 
Bassford,  Jr.,  Boundbrook,  N.  J.  Application 
filed  June  8,   1901. 

The  controller  has  a  switch  for  opening  and  closing  the 
motor  circuit  and  for  opening  and  closioK  the  charging 
circuit,  the  switch  being  movable  to  open  the  motor  cir- 
cuit during  any  phase  of  tlie  controller  and  to  open  the 
charging  circuit  during  any  phase  of  the  controller,  and  to 
close  (he  motor  circuit  only  during  the  off  position  of  the 
controller,  and  to  close  the  charging  circuit  only  when  the 
controller  is  on  full. 

689,457.  Electric  Igniter  for  Explosive  Engines. 
Jean  B.  Boisselot,  New  York,  N.  Y.,  assignor 
to  Eduard  Van  Dane,  New  York,  N.  Y.  Origi- 
nal application  filed  October  11,  1900.  Divided 
and  this  application   filed  January  2,   1901. 

Electric  igniting  means  for  explosive  engines  are  de- 
scribed. 

689,483.  Magnetic  Engine  or  Motor.  Raymond  R. 
Gilman,  Melrose,  Mass.,  assignor  of  one-half 
to  Charles  J.  Groves,  Boston,  Mass.  Applica- 
tion filed  May  23,   igoi. 

A  driven  member  is  provided  with  a  permanent  magnet, 
and  a  driving  member  is  provided  with  a  permanent  mag- 
net having  its  potes  co-operating  with  the  poles  of  the 
magnet  carried  by  the  driven  member  and  movable  with 
relation  thereto  to  produce  movement  of  the  driven 
member. 

689,489.  Electrical  Device.  Samuel  C.  Harris,  New 
York,  N.  Y.    Application  filed  March  28,   igoi. 

The  device  combines  with  one  or  more  stationary  mag- 
nets, an  oscillating  magnet  acting  as  an  armature  lor  the 
former  magnet,  and  a  superposed  disk  or  plate  acting  as 
an  armature  for  the  oscillating  magnet  and  adapted  to 
move  therewith  when  the  oscillating  magaet  is  excited. 

^89,503.  Electric  Telephone  Transmitter.  Alfonso 
M.  Massari.  Rome,  Italy.  Application  filed  Feb- 
ruary   18,    1S99. 

The  transmitter  has  a  mouthpiece,  diaphragm  and  a 
metallic  ring  or  hollow  cylinder  adjustable  ayainst  the 
rear  face  of  the  diaphragm  near  the  outer  edge  thereof. 
A  carbon  cup  has  its  edge  in  contact  with  the  rear  face  of 
the  diaphragm.  An  insulated  metallic  rod  is  held  by  spring 
pressure  against  the  bottom  of  the  carbon  cup,  the  outer 
metallic  ring  being  in  electrical  connection  with  one 
terminal,  and  the  insulated  rod  with  the  other  terminal. 

689,541.  Conduit  for  Electric  Wires  or  Cables. 
Thomas  Cunningham,  Wenham,  Mass.  Appli- 
cation filed  December  26,   1899. 

The  conduit  consists  of  lengths  of  worn-out  boiler  tubing 
having  their  ends  squared  and  of  uniform  diameter  with 
the  remainder  of  the  tubing,  which  ends  are  abutted  and 
are  combined  together  by  wide  cylindrical  clamps  of  uni- 
form diameter  throughout  and  of  a  size  to  receive,  sur- 
lound  and  continuously  bear  against  the  surfaces  of  the 
abutted  ends  of  the  tubing  which  they  inclose. 


NO.   689.566. TRANSFORMER.' 

689,545.  Electric  Railway.  Charles  Hansel,  New 
York,  N.  Y.,  assignor  to  the  Central  Electric 
Construction  company,  a  corporation  of  West 
Virginia.     Application  filed  August  8,   1900. 

Combined  with  the  roadway  structure  are  a  continuous 
conductor,  a  shield  carried  by  the  conductor,  and  a  series 
of  insulating  supports  for  the  conductor,  each  support 
consisting  of  a  base  and  a  block  loosely  confined  between 
the  base  and  the  conductor,  whereby  relative  movement 
between  the  conductor  with  its  shield  and  the  roadway 
structure  is  permitted, 

689,566.  Apparatus  for  Transforming  Single  and 
Multiphase  Alternating  Currents  Into  Continu- 
ous Currents,  and  Inversely.  Raymond  Rouge 
and  Georges  Faget,  Paris,  France.  Application 
filed  April  6,  1900. 

The  transformer  comprises  a  stationary  primary  core  of 
laminated  iron,  a  stationary  secondary  annular  core  of 
laminated  iron  and  a  rotary  magoetic  piece.  Stationary 
primary  and  secondary  circuits  or  conduciors  are  wound 
m  uniform  layers  in  such  manner  that  the  primary  fixed 
core  is  separated  both  from  the  secondary  5xed  core  and 
from  the  rotary  magnetic  piece  by  the  two  fixed  con- 
ductors. A  stationary  collector  is  provided  and  movable 
brushes  are  actuated  by  the  rotary  magnetic  piece.  (See 
cut.) 

689.613.  Electric  Cable  and  Process  of  Manufac- 
turing Same.  George  E.  Heyl-Dia,  Warrington, 
England.     Application  filed  May  16,  1901. 

The  inventor  describes  an  improvement  in  the  process 
of  manufacturing  electric  cables  of  low  capacity.  It  con- 
sists in  preliminarily  covering  the  conductors  in  a  longi- 
tudinal manner  with  a  strip  of  insulating  materia', 
overlapping  the  meeting  edges  of  the  strip  to  form  an 
increased  thickness  along  one  side,  binding  the  strip  in 
this  position  on  the  conductor  with  a  winding  of  thread, 
laying  up  the  conductors  into  pairs  with  the  thickened 
parts  of  the  related  conductors  placed  together,  and  com- 
pleting or  building  up  the  cable  with  the  desired  number 
of  such  conductors  in  the  usual  manner. 

689.614.  Apparatus  for  Covering  Electric  Conduct- 
ors with  Insulation.  George  E.  Heyl-Dia,  War- 
rington, England.  Application  filed  June  3, 
1 901. 

The  apparatus  has  a  number  of  feeding  and  take-off 
drums  arranged  one  behind  the  other  in  series  running 
parallel  to  the  plane  of  the  direction  in  which  the  wires 
are  passed  through  the  covering  device,  with  the  object  of 
maintaining  uniform  the  total  width  of  the  wires  into  and 
out  of  the  covering  device. 

689.615.  Trolley  Wire  or  Other  Conductor  for  Elec- 
tric Traction.  George  E.  Heyl-Dia.  Warrington, 
England.     Application   filed  June  3,    1901. 

A  trolley  wire  or  flexible  suspended  conductor  is  de- 
scribed. It  consists  of  a  steel  portion  with  a  conducting 
surface  of  copper  formed  upon  it  throughout  its  length 
but  not  wholly  enveloping  it.  the  steel  portion  being  flexi- 
ble and  having  a  cross  section  adapted  to  bed  into  and 
retain  the  copper  surface  upon  it. 


WESTERN    ELECTRICIAN 

689,631.  Telephone  Indicator.  Samuel  J.  Ballard, 
Los  Angeles,  Cal.  Application  filed  April  11, 
1900. 

An  extension  or  party-tine  telephone  system  is  supplied 
with  a  pointer  provided  with  a  striker  and  pivoted  to  vi- 
brate and  arranged  normally  to  stand  in  a  given  position 
between  the  ends  of  its  path  of  vibration.  An  electromag- 
net is  connected  with  the  line  wire  of  the  system  to  be 
energized  by  the  current  passing  through  the  wire.  Means 
connect  the  magnet  armature  with  the  pointer  for  throw- 
ing the  pointer  in  one  direction,  and  a  gong  is  arranged  to 
be  struck  by  the  striker  upon  its  return  after  the  pointer  is 
released  by  the  de-energizing  of  the  magnet. 

689,653.  Electric  Tramway  or  Street  Railway.  Will- 
iam B.  Sayers,  Glasgow,  Scotland.  Application 
filed  January  21,   igoi. 

In  an  overhead  or  trolley  system  of  electric  tramways  or 
railways,  an  open-slot  conduit  is  arranged  in  the  roadway 
parallel  to  the  track  rails,  and  a  return  conductor  is  sup- 
ported within  but  insulated  from  the  conduit  and  is 
earthed  at  one  point. 


NO.    689,452. — CIRCUIT    CONTROLLER. 


689,670,  Cut-out  for  Cranes.  Gustav  A.  Hassel, 
McKeesport,  Pa.,  assignor  of  one-half  to  Stewart 
Johnston,  Pittsburg,  Pa.  Application  filed  July 
27,  190 1. 

An  electric  cut-out  for  hoisting  apparatus  is  described. 

689,674.  Machine  for  Extracting  Metal  from  Ore. 
Albert  I.  Irwin,  Cripple  Creek,  Colo.,  assignor 
of  one-third  to  Caleb  F.  Bryant,  Cripple  Creek 
Mining  District,  Teller  County,  Colo.  Applica- 
tion filed   September  26,   igoo. 

A  machine  for  the  automatic  and  continuous  extraction 
and  deposition  of  metal  from  ores  at  one  and  the  same 
time  IS  described.  It  contains  a  treatment  tank,  an  end- 
less anode  traveling  in  the  tank,  the  upper  and  lower 
stretches  of  the  anode  being  in  position  to  be  immersed 
in  the  solution  in  the  tank,  diagonally  disposed  blocks  of 
insulating  material  attached  to  the  anode,  cathodes  in  the 
tank  one  under  each  stretch  of  the  anode,  and  counectioiiS 
with  a  source  of  electricity. 

689,683.  Electric  Elevator.  Joseph  W.  Moore,  New- 
ton Highlands,  Mass.  Application  filed  June 
17,  1901. 

In  ibis  apparatus  a  shunt  motor  has  its  field  winding  in 
two  sections  in  shunt  across  the  mains,  and  there  are 
means  for  throwing  one  part  of  the  winding  in  series  with 
the  armature  for  accelerating  the  speed  of  the  motor, 

689,698.  Burglar  and  Fire  Alarm.  Louis  H.  Will- 
iams, New  York,  N.  Y.  Application  filed  April 
20,  1899. 

An  alarm  system  is  described  which  contains  two  elec- 
tric batteries  A  clock  in  the  circuit  from  one  battery  is 
equipped  with  an  ap  =  rtured  face  electrically  connected 
with  the  circuit.  A  hand  is  adapted  to  contact  with  the 
face  and  is  connected  with  the  circuit.  A  magnet  is  in  the 
circuit,  and  there  are  means  for  closing  the  circuit  to 
operate  the  alarm.  A  circuit  from  the  other  battery  is 
provided  with  a  device  for  closing  and  breaking  it  which 
is  operatively  connected  with  the  magnet.  There  is  a  gun 
in  the  last-named  circuit. 


NO.  689,753. — PRINTING    TELEGRAPH. 

689,706.  Electric-railway  System.  Baptistin  Cruvel- 
lier,  Paris,  France.  Application  filed  May  3, 
1901. 

This  system  combines  a  fixed  contact  exposed  at  the 
surface,  a  commutator  or  movable  contact  beneath  it 
and  normally  disconnected  therefrom,  a  mass  of  mova- 
ble contacts  in  which  the  stem  of  the  commutator  con- 
stantly dips,  a  connection  between  tbe  mass  and  (he 
source  of  electrical  energy,  and  magoetic  appliances  upon 
the  passing  car  acting  to  lift  tbe  commutator  into  electrical 
connection  with  the  fixed  contact. 

689,711.  Electric  Visual-signal  Apparatus.  Rudolf 
Einbigler,  New  York,  N.  Y.  Application  filed 
March   i,   1901. 

The  apparatus  has  a  plurality  of  signal  boxes,  signal 
characters  and  openings  provided  in  the  front  thereof, 
incandescent  lamps  in  the  boxes  for  lighting  the  charac- 
ters, auxiliary  colored  lamps  for  lighting  the  openings 
arranged  in  pockets  in  the  bo.\es,  a  main  switchboard  for 
operating  the  incandescent  lamps,  and  substation  switches 
to  light  the  auxiliary  lamps,  while  the  incandescent 
lamps  are  lighted. 

689,753-  Multiplex  Printing  Telegraph.  Henry  A. 
Rowland.  Baltimore,  Md.,  assignor  to  the  Row- 
land Telegraphic  company,  Baltimore,  Md.  Ap- 
plication filed  July  26,  1897. 

Thlsapparatus  has  a  main-line  conductor  carrying  an 
alternating  signaling  and  synchronizing  electric  current,  a 
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transmitter  for  altering  the  electrical  condition  of  the 
ma  in- line  current,  a  continuously  moving  synchronizer 
regulated  by  the  current,  a  sunflower  and  trailer  regu- 
lated oy  the  synchronizer  and  in  which  there  is  a  continu- 
ous relative  motion  between  the  sunflower  and  trailer,  and 
a  transmitting  tape  located  in  the  segment  circuits  of  the 
sunflower  for  operating  the  transmitter.     (See  cut.) 

689,754-  Page-printing  Machine.  Henry  A.  Row- 
land, Baltimore,  Md.,  assignor  to  the  Rowland 
Telegraphic  company,  Baltimore,  Md.,  a  cor- 
poration of  New  Jersey.  Application  filed  De- 
cember 29,    1899. 

A  telegraphic  printer  having  electromagnetically  oper- 
ated printing,  paper-feed,  spacing  and  release  mechan- 
isms is  described.  There  is  a  circuit-combining  device, 
consisting  of  a  plurality  of  sets  of  conducting  seg- 
ments arranged  in  combinations  and  having  contact 
makers  passing  over  the  segments.  A  source  of  elec- 
tric current  is  connected  to  the  electromagnets  of 
the  printing,  paper-feed,  spacing  and  release  mechanisms, 
the  flow  of  the  current  to  tbe  mechanisms  being  goverened 
by  prearranged  combinations  of  the  segments  passing 
simultaneously  in  contact  with  the  contact  makers. 

689,776.  Electric  Battery.  Thomas  J.  Bain,  Cairo, 
111.    Application  filed  July  8,    1901. 

The  battery  comprises  a  jar  for  containing  an  electro- 
lyte, a  lower  conical  element,  and  an  upper  element 
having  a  depending  stem  of  non-conducting  material  pro- 
vided with  a  lower  hood  of  conducting  material  to 
fit  removably  over  the  upper  extremity  of  the  conical 
element, 

689.815.  Electric  Railway.  George  L.  Fowler,  New 
York,  N.  Y.,  assignor  to  the  Central  Electric 
Construction  company,  a  corporation  of  West 
Virginia.  Application  filed  July  18,  1900.  Re- 
newed April  25,  1901. 

A  continuous  conductor  comprising  a  pair  of  contact 
rails  arranged  side  by  side  is  combined  with  a  series  of 
independent  supports  for  the  contact  rails  so  constructed 
that  the  rails  are  freely  supported  independently  of  each 
other.  A  continuous  shield  extends  over  the  conductor 
and  is  supported  independently  thereof. 

689.816.  Electric  Railway.  George  L.  Fowler,  New 
York,  N.  Y.,  assignor  to  the  Central  Electric 
Construction  company,  a  corporation  of  West 
Virginia.  Application  filed  July  18,  1900.  Re- 
newed April  25,  1901." 

This  system  combines  with  the  roadway  structure  a  con- 
tinuous conductor,  a  shield  carried  by  the  conductor  and 
insulated  therefrom,  and  a  series  of  supports  for  the 
shield  and  conductor,  the  construction  being  such  as  to 
permit  vertical  movement  between  the  conductor  and  the 
roadway  structure  and  prevent  lateral  movement  between 
the  parts. 
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NO.  689,830. — CIRCUIT    INTERRUPTER. 

689,817.  Fire  Alarm.  August  W.  Hansen  and  Sam- 
uel C.  W.  Harrison,  Evanston,  111.  Application 
filed  March  25,    1901. 

A  circuit-closer  for  fire-alarms  is  described  which  com- 
prises a  member  having  an  annular  recess,  an  elecirical 
terminal  located  in  the  recess,  a  second  terminal  set  in 
tbe  inner  wall  of  the  recess,  a  plurality  of  radially  dis- 
posed sliding  rods  located  In  the  recess  and  having  con- 
tact with  one  of  the  terminals,  a  cord  attached  to  each  of 
the  rods  for  holding  it  out  of  engagement  with  the  other 
terminal,  and  means  adapted  to  move  the  rod  into  contact 
with  the  latter  terminal  when  the  rod  is  released. 

689,826.  Automatic  Compensatory  Electric  Reel. 
Ralph  L.  Montagu,  Oroville,  Cal.,  assignor  of 
one-half  to  Benjamin  Stanley  Revett,  Brecken- 
ridge,  Colo.  Application  filed  October  17,  1900. 
The  reel  is  adapted  to  receive  and  support  the  end  of  an 
elpclric  conductor.  It  has  a  surface  conductor  for  leading 
off  the  current  to  the  machinery  or  apparatus  to  be  sup- 
plied with  such  current,  and  is  adapted  to  take  np  and 
let  out  the  electric  conductor.  A  metallic  bushing  is  in- 
serted in  the  hub  of  the  reel  and  is  adapted  to  be  con- 
nected with  the  electric  conductor.  A  metallic  sleeve  is 
arranged  upon  the  shaft  of  the  reel  about  which  the  me- 
tallic bushing  and  reel  rotate  and  to  which  the  service 
cohductor  is  adapted  to  be  connected. 

689,830.  Limiter  or  Interrupter  for  Electric  Cir- 
cuits. Ralph  J.  Patterson,  Woburn,  Mass,,  as- 
signor of  one-half  to  L.  R.  Wallis,  Winchester, 
Mass.    Application  filed  December  29,   1900. 

A  main  circuit  includes  translating  devices  and  an  in- 
dicator or  interrupter.  The  indicator  comprises  two  con- 
tact plates  in  series  with  the  translating  devices.  Two 
circuits  in  multiple  arc  connect  the  contact  plates,  each 
circuit  includiog  a  pair  of  contacts  and  a  magnet,  one  pair 
of  the  contacts  being  of  carbon,  whereby  an  excessive 
current  aUernately  energizes  the  magnets  and  forms  a 
series  of  arcs  between  the  carbon  contacts  without  com- 
pletely opening  the  circuit.     (See  cut.) 

689,836.  Electric  Cut-out.  Alden  D.  Wheeler.  Hyde 
Park,  Mass.,  assignor  to  the  Gamewell  Fire 
Alarm  Telegraph  company,  New  York,  N.  Y., 
a  corporation  of  New  York.  Application  filed 
March  2,  1901. 

The  cut-out  combines  two  circuit-breakers,  one  for  each 
side  of  the  circuit  of  the  instrument  to  be  protected,  a 
sprins-^ctuated  operating  device  for  the  circuit-breakers 
a  detent  for  holding  the  spring-actuated  operating  device 
in  retracted  or  "set"  position,  an  electromagnet  and  a 
Bourdon  spring  both  operated  by  the  passage  of  an  ab- 
normal current  through  the  circuit  for  operating  the 
detent  to  release  the  operating  device. 

689,839,  Street  or  Station  Indicator.  John  Davies 
and  Thomas  P.  Ryan,  St.  Louis,  Mo.  Application 
filed   March    12,    1901. 

The  indicator  is  provided  with  electro-magnetic  means 
for  operating  the  curtain. 


WESTERN  ELECTRICIAN 


EVERY   SATURDAY. 


Vol.  XXX.J 


CHICAGO,  JANUARY  ii,  1902. 


No.  2 


London's   First  Electric   Tramway  Sys- 
tem. 

London,  England,  December  26. — The  system  of 
the  London  L'nited  Tramways  company  has  earned 
fame,  and  certainly  fortune,  inasmuch  as  it  was  the 
first  electric  surface-railway  system  to  be  operated 
in  London.  For  years  the  company  has  been  run- 
ning horse  cars  over  the  present  route,  but  in  1898 
the  economy  and  other  virtues  of  electrical  working 
manifested  themselves  to  the  directorate,  and  from 
that  time  onward  numerous  applications  have  been 
made  and  granted  to  the  company  for  constructing 
such  tramways.  Much  trouble,  however,  was  en- 
countered from  the  authorities  of  Kew  Magnetic 
Obser\'atory,  close  to  whose  premises  the  lines 
passed,  owing  to  the  magnetic  effect  upon  the  in- 
struments, and  ere  the  system  could  be  thrown  open 
to  the  public,  the  Board  of  Trade  insisted  upon  a 
completely  insulated  return  being  utilized.  But  even 
this  did  not  remedy  the  evil  of  electrical  disturbance, 
and  finally  the  Kew  instruments  were  removed  to 
a   more  secluded  spot. 

On  .-^pril  4,  igoo,  therefore,  some  eight  miles  of 
rome.  commencing  at  the  Shepherd's  Bush  terminus 
of  the  Central  London  rail- 
waj',  was  served  with  elec- 
trie  cars,  while  a  few 
months  afterward  a  similar 
mileage  was  added.  It 
should  be  stated,  however, 
that  a  large  additional 
trackage  has  been  author- 
ized. 

The  generating  station. 
which  is  at  the  Shepherd's 
Bush  end  of  the  line,  is 
equipped  w'ith  t\vo  vertical 
cross-compound,  condensmg 
engines  of  the  AUis  type, 
fitted  with  22  and  44-inch 
cylinders  and  having  42- 
inch  stroke,  each  running  at 
90  revolutions  per  minute. 
To  each  engine  are  directly 
connected  two  compound- 
wound  continuous-current 
generators,  one  on  each 
side  of  a  36-ton  flywheil 
I  Fig.  2  on  ne.xt  page),  hav- 
ing a  total  capacity  of  500 
kilowatts.  These  generators 
supply  the  current  for  run- 
ning cars  at  only  a  mod- 
erate distance  from  the 
power  house.  In  addition, 
there  are  two  1,000-kilowatt 
three-phase  sets,  transmit- 
ting power  at  5,000  volts  to  the  sub-stations.  These 
run  at  94  revolutions  per  minute  and  are  32-pole  ma- 
chines, with  a  periodicity  of  25  cycles.  They  are  of 
the  revolving-field  tj'pe,  being  excited  from  the  con- 
tinuous-current bus-bars  at  a  500-volt  pressure.  A 
view  of  the  engine  room  is  given  in  Fig.  i. 

In  the  boiler  room  are  10  Babcock  &  Wilcox 
boilers,  working  at  150  pounds'  pressure,  and  each 
has  a  total  evaporative  capacity  of  11,000  pounds 
of  water  per  hour,  and  a  heating  surface  of  3.140 
square  feet.  Mechanical  stokers  are  employed,  and 
an  up-to-date  coal-handling  plant,  driven  by  a  10- 
horsepower  electric  motor,  can  supply  40  tons  of 
coal  an  hour,  the  bunkers  having  a  capacity-  of  500 
tons.  The  coal  conveyor  also  removes  the  ashes 
by  a  series  of  buckets  which  collect  the  ashes  from 
the  ash  pits  and  dump  them  into  a  bin,  from  which 
they  are  shot  into  a  receiver  outside  the  building. 

The  chimney  is  a  250-foot  steel  structure.  10  feet 
in  diameter  on  top  and  lined  with  firebrick,  with  a 
base  composed  of  red  brick  and  Portland  stone. 
Owing  to  the  nature  of  the  sub-soil,  some  difficulty 
was  met  with  in  making  the  foundations  of  this 
chimne}-,  but  this  was  eventually  overcome  by  dig- 
ging and  pumping  the  surface  water  away  from  be- 
neath a  pitch-pine  structure  fitted  with  a  cutting 
edge.  The  effect  was  that  this  structure  gradttally 
sank  onto  the  claj-.  thus  forming  an  absolutely  safe 
base  upon  which  to  build  the  brick  part  of  the  chim- 
ney stack.  Feed-water  tanks  holding  6,000  gallons 
are  placed  between  the  flue  and  the  coal  bunkers 
and  are  fed  from  three  30-foot  six-inch  tube  wells, 


placed  20  feet  apart  and  connected  together  in  the 
usual  manner  of  such  driven-tube  wells.  A  three- 
throw  pump,  electrically  driven,  pumps  into  the 
water-softening  tank  outside  the  building,  which  has 
a  capacity  of  10,000  gallons.  Two  vertical  com- 
pound Wheeler  duplex  pumps  feed  the  boilers,  and 
each  is  capable  of  supplying  the  feed  water  for 
4.000  horsepower  at  15  pounds  of  steam  per  horse- 
power per  hour. 

Returning  to  the  engine  room  and  the  switch- 
board, it  may  be  pointed  out  that  the  latter  has  an 
elaborate  staircase  leading  to  it,  as  seen  in  the  pic- 
ture (Fig.  3).  There  are  27  panels  to  this  board, 
constructed  of  white  marble.  7%  feet  high  and  two 
feet  wide,  belted  to  angle-iron  frames.  Half  the 
board  is  taken  up  with  direct-current  panels  and 
the  other  half  with  the  three-phase  panels.  Oil- 
break  switches  for  the  high-tension  current  are  used, 
and  there  is  a  small  lighting  switchboard  under  the 
gallery'  of  the  main  board.  The  lighting  sets  con- 
trolled from  this  board  are  two  75-kilowatt,  500-volt, 
direct-driven  dynamos,  running  at  400  revolutions 
per   minute. 

The  sub-stations,  of  which  there  are  at  present 
two,  lie  about  five  miles  from  the  generating  station, 


At  the  headquarters  car-shed  accommodation  is 
provided  for  100  cars,  as  well  as  repair  shops  and 
inspection  pits.  Trolley  wires  are  used  throughout 
the  sheds,  etc.  .At  the  sub-stations  there  are  car 
sheds  with  a  capacity  of  50  cars.  The  cars,  which 
have  a  seating  capacity  of  69  passengers,  are  fitted 
with  two  25-horsepower  motors  and  mounted  upon 
two   four-wheeled   trucks. 

The  installation  has  already  cost  fi.000,000,  and  al- 
though of  somewhat  diminutive  proportions,  when 
compared  to  the  elaborate  installations  in  America, 
it  has  to  be  remembered  that  the  opening  of  these 
tramways  has  done  much  to  disperse  the  prejudice 
with  which  electric  traction  has  hitherto  been 
viewed,  especially  by  Londoners— a  fact  amply  dem- 
onstrated by  the  millions  of  passengers  now  patron- 
izing the   line.  -.y 


LONDON  S  FIRST   ELECTRIC  TRAMWAY   SYSTEM. INTERIOR   OF   MAIN    POWER_HOtJSE 

and  they  are  each  equipped  with  two  250-kilowatt 
rotary  converters,  wound  for  550  volts  on  the  di- 
rect-current side.  These  machines  are  designed  to 
stand  50  per  cent,  overload  without  sparking,  with 
fi.xed  brushes,  and  100  per  cent,  without  falling  out 
of  synchronism.  The  periodicity  is  25  cycles,  or, 
rather,  the  speed  is  equivalent  to  this.  Fifteen-kilo- 
watt boosters,  run  as  separately  excited  generators, 
are  coupled  to  the  shaft  of  each  rotary,  A  small  in- 
duction motor  is  utilized  to  start  the  rotary  con- 
verter. In  each  sub-station,  also:  are  seven  oil-type 
transformers,  having  a  full-load  rating  of  100  kilo- 
watts, a  secondary  voltage  of  330  volts  and  a  pe- 
riodicity of  25  cycles.  The  voltage  on  the  high- 
pressure  side  is  5,000  volts.  Delta  connection  is 
used,   one  transformer  being  spare. 

For  the  trolley-wire  connections  on  the  track, 
span-wire  equipment  has  been  mainly  employed,  the 
wire  being  No.  o  B.  &  S.  gauge.  There  are  42 
feeders  from  the  generating  station,  consisting  of 
lead-covered,  paper-insulated  cables,  drawn  into 
vTOUght-iron.  cement-lined  ducts.  The  whole  of 
the  feeding  arrangements  is  in  duplicate.  Two  dis- 
tributors run  throughout  the  entire  system,  and  be- 
ing connected  at  every  half-mile  section,  are  in 
parallel  with  the  trolley  wires  throughout.  At  every 
1%  miles  the  feeders  are  connected  to  the  distribu- 
tors, and  earth-return  cables  of  0.5  square-inch  sec- 
tion are  connected  to  the  track  in  two  places,  lead- 
ing back  to  the  stations.  The  rails  are  92H  pounds 
on  a  six-inch  concrete  bed,  the  track  being  of 
wooden  blocks  dressed  with  Portland  cement. 


Chicago   Meeting   of   the  American   In- 
stitute of  Electrical  Engineers. 

A  joint  meeting  of  the  Chicago  Electrical  asso- 
ciation and  the  American  Institute  of  Electrical  En 
gineers  was  held  in  Chicago  at  1736  Monadnock 
block  on  the  evening  of  January  3d.  The  general 
subject  of  the  meeting  was 
■'Methods  of  Illumina- 
tion and  Units  of  Light." 
Professor  P.  B.  Wood- 
worth,  president  of  the 
Chicago  Electrical  associa- 
tion, called  the  meeting 
to  order  and  introduced 
John  D.  Nies,  who  gave  a 
short  but  interesting  paper 
on  the  "Grounding  of  High- 
potential  Circuit  s."  Mr. 
Nies  gave  a  mathematical 
and  graphical  explanation 
of  the  effect  of  grounding  a 
three-phase  circuit.  The 
paper  was  but  briefly  dis- 
cussed and  the  meeting  was 
then  turned  over  to  the 
-American  Institute. 

R.   H.    Pierce,   local   hon- 
orary secretary  of  the  Insti- 
tute, presided.  Owing  to  the 
short  notice  of  the  meeting" 
and  the  fact  that  the  papers 
had  been  received  but  a  few 
hours    before,    it     was     not 
possible  to  make  any  satis- 
factory   arrangements    for 
leading  the  discussion  or  a 
proper    consideration    of  the 
papers.    Mr  Pierce  read  Dr. 
Louis     Bell's     paper     on 
■'-Methods    of    Illumination"    and    made    some    com- 
ments on   a  few  of  the  points   brought   out   in  the 
paper.    He   remarked  that    the    open-arc   lamp    was 
now   practically   obsolete   in   this   country.     He   pre- 
dicted that  the  time  \vas  near  when  one  would  see 
no  more  clear-globe  incandescents  used  for  interior 
illumination  than  one  now  sees  open  arcs  used   for 
outdoor  lighting.    A  point   in   the   paper  that  coin- 
cided W'ith  his   views   was  that   at  present   there  is 
no   electric   lamp  that   can   be   placed   in    the    direct 
line  of  vision.     In  speaking  of  the  area  of  illumina- 
tion, he  said  he  had  used  in  one  case  3,600  square 
feet  for  one  incandescent  lamp  and  in  another  case 
nine  square  feet,  and  in  both  instances  had  obtained 
satisfactory   results. 

Mr.  Pierce  then  read  by  title  two  papers  by  Dr. 
Clayton  H.  Sharp  on  "A  Note  on  an  .iVcetylene- 
in-oxygen  Flame"  and  "The  Present  Status  of  the 
Question  of  a  Standard  of  Light,"  reading  the  con- 
clusion of  the  latter  paper.  A  paper  by  John  W. 
Howell  on  "The  Incandescent  Lamp  of  To-day"  and 
one  by  W.  D'A.  Ryan  on  "Street  Illumination  and 
L'nits  of  Light"  were  also  read  by  title.  Mr.  Ryan's 
conclusions  at  the  close  of  his  paper  were  read  and 
commented  on.  All  of  the  papers  were  then  thrown 
open  to  discussion,  in  which  Professors  Woodworth 
and  Brooks,  Mr.  Pierce.  V.  R.  Lansingh  and  others 
took  part. 


Capitalists  of  Galesburg.  111.,  are  talking  of  ex- 
tending the  proposed  street-car  line  from  Galesburg 
to  Altoona,  to  Kewanee,  and  also  to  Neponset. 
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Arbitrator's     Report    on     London     Inner 
Circle  Electric  Traction. 

The  arbitration  proceedings  that  were  held  in 
London  recently  to  determine  the  system  of  electric 
traction  to  be  installed  on  the  underground  roads  of 
the  Inner  Circle  have  attracted  wide  attention.  The 
decision  of  the  arbitrator,  the  Hon.  Alfred  Lyttleton, 
as  briefly  stated  in  the  Western  Electrician  of  De- 
cember 14th  and  December  21st,  was  in  favor  of 
the  direct-current  system,  championed  by  Charles  T. 
Verkes  and  his  associates  of  the  District  Railway 
company,  and  against  the  Ganz  alternating-current 
system,  favored  by  the  Metropolitan  Railway  com- 
pany. The  full  text  of  tlie  report  as  submitted  to 
the  president  of  the  London  Board  of  Trade  is  now 
at  hand.     It  reads  as  follows : 

"The  Metropolitan  Railway  company  is  owner  of 
nine  miles  and  the  District  Railway  company  is 
owner  of  four  miles  in  length  of  that  portion  of  the 
underground  railway  in  London  which  is  known 
as  the  Inner  Circle,  and  are  joint  owners  of  the  City 
Line  and  Extension  railways.  Both  companies  have 
for  some  time  concurred  in  the  necessity  of  working 


FIG.    2.       LONDON  S   FIRST    ELECTRIC  TRAMWAY  SYSTEM. — 
TYPE    OF    DIRECT-CURRENT    GENERATING    UNITS. 

these  railways  by  electrical  power,  but  have  been 
unable  to  agree  to  adopt  the  same  system,  the  Met- 
ropolitan company  advocating  what  may  be  de- 
scribed as  the  'alternating'  current  system,  the  Dis- 
trict company  preferring  the  'continuous'  current 
system  of  electrical  traction.  Under  these  circum- 
stances, in  the  summer  of  1901  all  necessary  steps 
were  taken  by  the  companies  to  procure  the  appoint- 
ment of  a  special  tribunal  under  the  Metropolitan 
district-railway  act,  1901,  section  9,  to  hear  evidence 
and  to  report  to  the  Board  of  Trade  with  the  object 
of  deciding  which  of  the  two  above-named  systems 
should  be  adopted.  A  special  tribunal  wa^  accord- 
ingly appointed,  consisting  of  myself  as  arbitrator, 
Mr.  Thomas  Parker,  engineer,  of  Wolverhampton, 
nominated  by  the  Metropolitan  Railway  company, 
and  Mr.  H.  F.  Parshall,  engineer  of  8  Princes 
street,  London,  E.  C,  nominated  by  the  District 
company,  which  heard  the  evidence  of  the  two  parties 
and  the  arguments  and  speeches  of  counsel  on  their 
behalf  on  October  7th  and  il  subsequent  days. 
"The  position  under  consideration  is  novel,  for  Par- 
liament has,  for  the  first  time,  thrown  on  the  Board 
of  Trade  the  task  of  imposing  on  a  railway  company 
a  system  of  working  to  which  that  company  is  op- 
posed. The  system  to  be  adopted  on  the  Inner  Circle 
will  have  to  operate  on  a  circular  railroad,  in  tunnel, 
through  which  a  dense  traffic  is  carried  by  trains  fre- 
quently stopping  and  rapidly  succeeding  each  other, 
and  where  a  large  number  of  trains  of  foreign  com- 
panies are  at  frequent  intervals  interjected.  On  such 
a  road  it  is  of  vital  moment  that  a  service  of  precise 
and  imperturbable  regularity  should  be  maintained. 
It  is,  further,  requisite  that  the  trains  should  be 
handy — i.  e.,  should,  without  discomfort  to  passen- 
gers, quickly  start,  accelerate,  retard,  and  stop.  It 
is,  above  all,  essential  that  the  system  adopted  should 
be  safe  to  the  public  and  the  employes  of  the  railway 
companies  concerned.  The  'continuous'  systern. 
whereby  an  alternating  current  of  high  tension  is 
first  transformed  and  then  converted  into  a  direct 
current  of  500  volts,  and  collected  from  a  third  rail 
into  the  train  motors,  is  very  well  known,  and  it 
was  not  seriously  questioned  by  the  Metropolitan 
conii)any  that  it  had  been  proved  to  satisfy  the 
ref|uisitcs  above  enumerated  by  long  and  well-tried 
experience  on  similar  railroads,  carrying  similar  traf- 
fic under  similar  conditions,  both  in  America  and 
England. 

"The  'alternating'  system,  as  carried  out  by  Ganz 
X'  Co.  of  Budapest,  proposed  by  the  Metropolitan 
company,  abolishes  the  rotary  converters  employed 
in  the  continuous  system  and  introduces  into  the 
tunnels  where  the  trains  run  a  current  of  3.000  volts 
carried  on  overhead  conductors  and  collected  thence 
into   the   train    motors    by    trolleys. 

"It  was  admitted  that  no  fully  equipped  railway 
in  actual  working  used  a  current  in  the  traffic  ex- 
ceeding a  pressure  of  750  volts,  nor  have  any  ex- 
periments been  made  of  Messrs.  Ganz's  proposed 
system  on  railways  presenting  the  peculiar  feature  of 
the  Inner  Circle.     It  is  true  that  certain  experiments 


of  this  method  of  traction  have  been  made  in  the 
yards  of  Messrs.  Ganz  &  Co.  and  on  the  Sondrio 
and  Lccco  railway  in  Italy  (not  yet  opened  for 
traffic)  of  a  very  interesting  and  important  character; 
but  those  experiments  have  not  resulted  in  the  pro- 
posal by  the  Metropolitan  company  for  the  Inner 
Circle  systein  of  the  plant  there  tested.  The  motors, 
the  trolleys,  the  controlling  gear,  the  conductors, 
the  safety  devices  described  by  Messrs.  Ganz.  before 
us  as  those  propsed  to  be  used  on  the  Inner  Circle 
differ  materially  from  those  tested  as  before  men- 
tioned, and  the  maximum  of  acceleration  for  the 
motors  was  charged  from  1-8  feet  to  2-6  feet  per 
second,  while  the  system,  originally  a  15-cycle  sys- 
tem,   was   changed  to   a  25-cycle   system. 

"It  is  therefore  accurate  to  say  that  the  system 
tested  at  Sondrio  and  at  Messrs.  Ganz's  yards  is 
still  in  the  experimental  stage,  and  that  important 
departures  from  and  amendments  of  that  system 
were  avowed  as  necessary  before  us  for  the  Inner 
Circle. 

"It  will  thus  be  seen  that  the  Metropolitan  com- 
pany, which  alleged  in  substance  a  superiority  in 
economy  only  for  tlie  'alternating'  system,  seeks 
against  the  will  of  its  partner  in  ownership  to  dis- 
place a  well-tried  and  widely  successful  system,  and 
to  make  an  experiment  under  perhaps  the  most  ex- 
pensive and  complicated  conditions  which  could  be 
found  in  Europe.  Such  an  experiment  may  very 
possibly  be  made  on  a  railway  of  a  scale  where  con- 
siderations of  safety  are  less  vital,  where  if  any  loss 
ensues,  it  will  not  be  heavy,  and  will  be  borne  by 
those  only  who  are  responsible  for  making  it;  but 
it  is  impossible  to  recommend  its  trial  against  the 
will  of  the  District  company  on  the  Inner  Circle. 

"Many  controversial  matters  of  great  interest  from 
the  point  of  view  of  electrical  science  were  discussed 
before  us.  Upon  these  questions  it  is  not  necessary 
— and  would  probably  be  premature — to  express  an 
opinion.  It  is  for  the  broad  reasons  already  set 
forth  in  this  report  that  I  advise  the  'continuous' 
system  should  be  adopted  on  the  Inner  Circle  and  on 
the  City  Lines  and  Extension  railways.  In  this 
advice  Mr.  Parshall  concurs ;  Mr.  Parker  does  not 
dissent,  and  does  not  desire  to  send  in  any  separate 
report. 

"I  think  it  right  to  add  that  the  manner  in  which 
the  District  company  conducted  the  preliminary  ne- 
gotiations which  took  place  between  the  two  com- 
panies to  determine  the  system  of  electrical  traction 
was  most  embarrassing  to  the  Metropolitan  com- 
pany, and  fully  justified  that  company  in  clearing  up 
the  matter  by  arbitration." 


importance  to  the  Westinghouse  company  to  extend 
its  operations  into  every  field  occupied  by  the  Gen- 
eral Electric  company.  The  Westinghouse  company 
now  has  works  which  enable  it  to  do  its  share  of  all 
kinds  of  business  in  the  keenest  competition  with 
the  General  Electric  company  and  with  the  numer- 
ous other  manufacturers  of  electrical  specialties  in 
the  LTnited  States." 


General    Electric -Westinghouse  Talk. 

The  rumor  of  a  consolidation  of  the  General 
Electric  and  Westinghouse  interests  appears,  at  the 
present  time,  not  to  have  any  very  substantial  basis 


Financial  Affairs  of    the  Everett-Moore 
Syndicate. 

Cleveland,  Ohio,  January  4. — The  new  year  brought 
quite  a  surprise  to  the  electric-raihvay  and  In- 
dependent telephone  interests  of  this  state  and 
Michigan,  when  it  was  announced  on  Thursday  after- 
noon that  the  Everett-Moore  syndicate  had  placed 
its  affairs  temporarily  in  the  hands  of  a  committee 
of  Cleveland  bankers  until  such  time  as  it  could 
make  arrangements  to  resume  the  management.  It 
may  be  said,  however,  that  this  was  done  several 
days  before  the  announcement  was  made  through 
the  daily  press,  and  this  action  would  probably  not 
have  been  taken  had  not  rumors  in  regard  to  the 
situation  become  exaggerated  and  much  worse  than 
the  truth.  It  was  decided  that  it  would  be  better, 
both  for  the  banks  interested  and  the  syndicate 
'••^elf,  to  make  a  plain  statement  than  to  allow  stories 
of  all  kinds  to  float  around.  In  truth,  the  statement 
authorized  by  the  bankers  had  more  to  do  with 
quieting  matters  than  anything  else,  for  the  public 
recognized  that  if  those  most  deeply  interested  could 
lake  matters  quietly,  there  was  no  great  cause  for 
alarm. 

It  seems  that  the  cause  of  this  action  was  the 
inability  of  the  syndicate  to  realize  in  the  eastern 
markets  on  securities  of  some  of  the  corporations 
controlled.  The  members  of  the  syndicate  had  made 
arrangements  to  this  end  and  ihad  every  reason  to 
believe  that  the  securities  would  be  taken,  but  at 
the  last  moment  it  seems  that  the  financiers  decided 
to  'refuse.  The  pressing  necessity  for  money  at 
once  to  pay  out  on  obligations  due  on  these  prop- 
erties caused  the  syndicate  to  decide  to  turn  the 
matter  over  to  the  creditors  and  ask  them  to  make 
arrangements  for  an  extension  of  time  on  the  out- 
standing obligations.  The  Lake  Sbore  Electric  com- 
pany seems  to  be  the  stumbling  block,  as  the  others 
are  all  more  nearly  completed  and  on  a  better  paying 
basis  than  this  one,  although  it  is  also  asserted  that 
this  line  is  doing  well. 

The   principal    electric-railway    properties    affected 


FIG.    3.      LONDON  S   FIRST   ELECTRIC   TRAMWAY   SYSTEM. — SWITCHBOARD   IN    GENERATING   PLANT. 


of  fact.  Discussing  the  situation  an  officer  of  a 
Westinghouse  company  is  thus  reported  :  "The  chief 
obstacles  in  the  way  of  such  an  arrangement  are 
probably  the  conservative  views  of  those  in  control 
of  the  Westinghouse  company  as  to  the  capitaliza- 
tion, management  and  other  details.  The  expecta- 
tion that  duplication  of  manufacturing  operations  in 
all  particulars  would  be  avoided  by  cooperation, 
liaving  for  its  object  the  utilization  of  the  existing 
facilities  of  both  parties,  has  not  been  realized,  ow- 
ing to  an  uncontrollable  rivalry  between  the  engineers 
and  agents  of  the  two  companies,  and  this  rivalry 
lias  been  of  a  form  which  has   rendered  it  of  vital 


by  this  move  are  the  Cleveland  Electric  Railway 
company,  the  Detroit  United  Railway  company,  the 
Toledo  Railways  and  Light  company,  the  Northern 
Ohio  Traction  company,  the  Cleveland,  Painesville 
and  Eastern,  the  Detroit  and  Toledo  Shore  Line 
Railroad  company  and  the  Lake  Shore  Electric  Rail- 
way company.  All  these  properties  are  in  good 
paying  condition,  but  two  or  three  of  them  are  not 
completed  fully  up  to  the  plans  of  the  syndicate. 
The  telephone  conipanies  in  which  the  syndicate  is 
interested  are  scattered  all  over  Ohio  and  in  Mich- 
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igaii,  and  many  of  them  are  not  yet  fully  up  to  the 
standard  mapped  out  for  them,  while  others  are 
fully  completed  and  on  a  good  paying  basis.  The 
connection  with  local  plants  in  various  parts  of  the 
state  is  through  the  Federal  Telephone  company  «of 
Cleveland,  which  is  the  financiering  company  of  all. 
The  properties  which  have  not  been  fully  completed 
are  as  follows :  Cuyahoga  Telephone  company, 
United  States  Telephone  company.  Federal  Tele- 
phone company.  Stark  County  Telephone  company, 
Columbiana  County  Telephone  company.  People's 
Telephone  company  of  Detroit,  Wood  County  Tele- 
phone company,  and  some  others  in  various  sections 
of  Ohio.  The  Reserve  Construction  company,  which 
was  engaged  in  building  these  various  properties,  is 
said  to  have  large  liabilities,  but  is  without  assets, 
since  the  money  for  the  work,  of  course,  was  secured 
through    the    sjTidicate    as    needed. 

The  accompanying  map  shows  the  electric  rail- 
ways under  the  control  of  the  syndicate  which  have 
been  completed  and  also  those  which  were  con- 
templated. 

The    committee    of    Cleveland    bankers    in    whose 


be  completed,  if  the  properties  are  not  already  in 
good  condition,  but  if  any  are  found  which  the  com- 
mittee thinks  will  not  pay,  work  will  be  suspended. 

It  was  learned  at  the  office  of  the  Lake  Shore 
Railway  company  that  so  far  this  action  has  had 
no  effect  upon  it.  The  work  is  going  on,  and  the 
management  feels  that  it  will  continue.  It  was  said 
that  all  the  affairs  had  been  arranged  several  days 
before  the  matter  was  made  public  and  that  there 
was  apparently  no  trouble  in  that  quarter  so  fal 
as  the  continuance  of  operations  is  concerned.  It 
is  not  believed  that  any  of  the  roads  will  be  closed 
and  there  is  every  prospect  that  the  committee  will 
keep  them  in  good  condition  and  allow  them  to  earn 
all  they  will  in  order  that  some  arrangement  may 
be  made  to  get  the  big  syndicate  on  its   feet  agajn. 

It  is  impossible  to  get  any  statement  of  the  finan- 
cial condition  of  the  company  from  the  members 
of  the  syndicate,  but  the  statement  has  been  made 
that  when  all  is  settled  the  syndicate  will  be  worth 
several  millions  still.  The  action  has  caused  a 
vacillation  in  both  electric-railway  and  telephone 
stocks;  but  this  will   blow  over  when  the  creditors 
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hands  the  matter  now  is  consists  of  the  following: 
H.  R.  Newcomb,  vice-president  of  the  Savings  and 
Trust  company,  chairman ;  E.  G.  Tillotson,  secretary 
and  treasurer  of  the  Cleveland  Trust  company,  sec- 
retaiy;  Colonel  Myron  T.  Herrick,  president  of  the 
Society  for  Savings ;  Colonel  J.  J.  Sullivan,  president 
of  the  Central  National  Bank ;  Calvary  Morris,  pres- 
ident of  the  Western  Reserve  Trust  company;  W. 
G.  Mather,  president  of  the  Cleveland-Cliffs  Iron 
company.  This  committee  made  a  statement,  saying 
that  there  is  nothing  alarming  in  the  situation  and 
that,  if  other  creditors  would  join  them  in  extending 
time  to  the  syndicate,  it  would  be  possible  to  work: 
the  matter  out  satisfactorily  and  return  the  prop- 
erties within  18  months.  More  than  half  the  in- 
debtedness, it  was  stated,  is  in  New  York,  and 
V  c  f  the  concerns  interested  there  have  already 
signified  their  intention  of  joining  the  Cleveland 
creditors  in  the  plan.  There  are  also  creditors  in 
other  places,  but  many  of  them  have  already  been 
in  Cleveland  and  consulted  with  the  committee  in 
regard  to  the  matter.  More  than  30  of  the  Cleveland 
banks  are  interested,  and  all  have  agreed  to  the 
plan  of  extending  the  time  18  months. 

Messrs.  Everett  and  Moore  have  met  with  the 
committee  several  times  and  are  doing  all  they  can 
to  make  matters  clear.  A  firm  of  accountants  has 
been  employed  to  go  over  the  books  of  all  the  in- 
corporations, and  those  which  give  good  promise  will 


have  all  agreed  to  the  plan  of  action  mapped  out 
by    the    Cleveland    bankers. 

It  is  asserted  by  some  that  the  telephone  interests 
of  the  syndicate  have  been  a  burden  because  of  the 
competitive  fight  that  has  been  encountered  from 
the  start,  and  that  had  it  not  been  for  this,  the  elec- 
tric-railway plans  would  not  have  miscarried.  How- 
ever, this  can  be  true  only  in  part,  and  there  is 
probably  no  way  in  which  the  syndicate  could  get 
rid  of  the  business  unless  it  turned  it  over  to  the 
Bell  interests,  which  it  is  morally  bound  not  to  do. 
The  profits  of  some  of  the  plants  have  been  very 
large,  but  a  great  deal  of  this  was  used  in  extending 
other  lines,  which  may  not  be  paying  at  the  present 
time.  There  is  no  doubt  that  a  great  deal  of 
money  is  tied  up  in  plants  and  lines  partially  com- 
pleted that  are  yielding  no  return,  while,  on  the 
other  hand,  it  is  said  that  all  the  electric-railway 
property  is  paying  well.  Under  natural  conditions 
this  could  not  be  avoided. 

The  syndicate  has  not  built  railroad  lines  ex- 
tensively, but  has  been  engaged  in  combining  those 
already  in  operation  into  a  system,  so  that  most  of 
them  were  on  a  good  paying  basis  when  it  took  them 
over.  All  the  construction  work  it  has  done  is 
building  connecting  links  to  unite  the  various  prop- 
erties and  complete  some  partly  built  lines  upon 
the  original  plans.  In  this  work  Mr.  Everett  has 
been  considered  the  Morgan  of  electric-railway  ex- 


tension, while  his  junior  partner,  Mr.  Moore,  is  not 
far  behind  him. 

There  is  little  doubt  that  the  syndicate  will  come 
out  of  this  cloud  in  good  shape,  but  its  work  will 
be  curtailed  for  a  time,  and  much  valuable  time 
will  be  lost  while  the  committee  of  creditors  is  in 
charge.  C. 


Later  advices  from  Cleveland  are  to  the  effect 
that  the  committee  in  charge  of  the  Everett-Moore 
matter  states  that  if  the  extension  of  time  is  al- 
lowed, it  is  believed  that  the  committee  will  come 
out  with  a  surplus  of  $3,000,000.  There  are  about 
ISO  banks  interested  in  the  matter,  and  there  has 
not  been  a  refusal  from  one  of  them  that  has  been 
heard  from  to  the  extension.  Large  amounts  are 
due  manufacturers  for  material,  and  many  of  them 
have  agreed'  to  wait. 

Chairman  Newcomb,  of  the  committee,  made  thf 
following  statement: 

The  properties  of  the  syndicate,  so  far  as  we 
can  learn,  are  in  excellent  condition,  with  the  ex- 
ception of  the  Federal  Telephone  company,  which, 
as  is  quite  generally  known,  is  somewhat  embar- 
rassed. We  have  not  discussed  this  branch  of  work 
as  yet,  but  we  have  come  to  the  unanimous  con- 
clusion that  the  electric  railways  are  all  right  and 
will  push  the  work  on  these  to  completion.  To-day 
(January  4th)  we  received  a  report  showing  the 
condition  of  the  Federal  Telephone  company.  This 
was  handed  to  the  expert  accountants  who  are  at 
work  on  the  books  and  who  will  verify  the  state- 
ment before  we  take  up  this  branch  of  the  work. 
It  is  evident  that  the  condition  of  the  syndicate  is 
not  so  bad  as  at  first  reported.  Everything  now 
depends  upon  how  successful  we  will  be  in  getting 
a  general  extension  from  all  creditors  of  the  syndi- 
cate. If  the  creditors  hold  off  and  are  satisfied  to 
wait,  we  will  probably  clean  up  about  $3,000,000. 
There  is  no  doubt  that  the  railway  properties  are 
paying  investments  and  are  worth  more  than  their 
face  value  to-day. 

It  is  reported  that  a  company  has  been  formed 
in  Cincinnati,  with  a  capital  stock  of  $5,000,000,  to 
buy  the  Detroit  United  railway,  but  the  committee 
has  expressed  no  opinion  as  to  what  will  be  done 
should  an  offer  of  this  kind  be  made.  The  sale  of 
that  property  would  destroy  all  hopes  of  the  syndi- 
cate's extending  its  road  north  of  Detroit,  but  it 
might  be  willing  to  sacrifice  that  portion  of  its  plans 
to  secure  the  cash  with  which  to  release  its  other 
properties.  Mr.  Everett  asserts  that  aside  from  the 
telephone  properties  everything  is  in  good  shape,  and 
he  believes  that  the  matter  will  be  straightened  out 
within  less  than  a  year. 

On  the  other  hand,  a  dispatch  from  Toledo,  Ohio, 
dated  January  6th,  states  that  the  financial  troubles 
of  the  Everett-Moore  syndicate  have  resulted  in  the 
appointment  of  receivers  for  the  Toledo  and  De- 
troit railroads  owned  by  the  syndicate.  Judge  Bar- 
ber has  appointed  the  Ohio  Savings  Bank  and  Trust 
company  and  David  B.  Cunningham  of  Detroit  re- 
ceivers, and  they  will  take  charge  of  the  properties. 


Street   Illumination  and  Units  of   Light. 

A  paper  on  the  subject  of  "Street  Illumination  and 
•Units  of  Light"  was  presented  by  W.  D'A.  Ryan 
before  the  American  Institute  of  Electrical  Engineers 
at  New  York  and  Chicago  on  January  3d.  The 
trend  oi  the  paper  was  quite  similar  to  that  of  one 
presented  by  the  same  author  before  the  Ohio  Elec- 
tric Light  association  last  August  on  "Relative  Mer- 
its of  Open  and  Enclosed-arc  Lights  for  Street  Il- 
lumination." This  latter  paper  W&s  presented  in 
abstract  in  the  Western  Electrician  of  October  26th. 
The  essential  points  of  the  Institute  paper  are  em- 
bodied in  the  following  conclusions : 

First — Open  arcs  give  a  higher  maximum  candle- 
power  than  enclosed  arcs  of  corresponding  wattage, 
but  the  maximum  candlepower  is  in  an  undesirable 
direction  and  the  light  fluctuates  through  wide  limits. 
Enclosed  arcs  give  a  higher  candlepower  through 
the  most  useful  angle,  say  from  three  to  10°  below 
the  horizontal.  The  light  from  the  enclosed  arc  is 
more  uniform  and  steadier  and  generally  superior 
from  an  illuminating  point  of  view  to  open  arcs. 

Second — Direct-current  enclosed  arcs  produce 
slightly  higher  candlepower  than  alternating  en- 
closed arcs  of  corresponding  wattage,  but  so  far 
as  the  illuminating  value  is  concerned  the  two  lamps 
are  on  a  fair  basis  of  equality,  both  being  superior 
to  the  direct-current  open  arc. 

Third — Small-unit  arcs  will  illuminate  proportion- 
ately greater  distances  than  large  units  for  a  given 
expenditure  of  energy. 

Fourth — Incandescent  lamps  do  not  illuminate 
brilliantly  to  a  sufficient  height  above  the  street  sur- 
face to  produce  the  effect  of  good  lighting  and  are 
therefore  not  comparable  with  arc  lights. 

Mr.  Ryan  concludes  his  paper  as  follows :  "In 
justice  to  the  open  arc,  I  wish  to  state  that  if  we 
follow  European  practice,  as  carried  out  in  large 
cities  of  installing  lamps  at  short  intervals,  say,  80 
to  175  feet  apart,  and  use  more  complicated  lamps 
which  work  within  closer  limits  when  carefully  at- 
tended to,  burn  high-grade  carbons,  protect  the  arc 
from  the  wind,  and  use  opal  globes,  the  advantage 
of  the  enclosed  arcs  over  open,  from  a  light-dis- 
tribution   point   of   view,    will    somewhat    disappear. 
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s;de  from  the  mere  question  o£  light,  however, 
there  are  other  arguments  for  the  enclosed  arc,  par- 
ticularly with  reference  to  maintenance,  convenience 
and  cost  of  operating,  which  would  throw  the  balance 
in  its  favor,  even  if  the  open  arc  were  raised  to  an 
equal    illuminating   plane." 
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taincd  on  a  large  scale,  time  and  experience  alone 
could  prove,  but  he  Iiad  every  hope  that  next  year  he 
would  have  a  better  record  to  submit. 


English  Nernst  Lamp  Company. 

The  annual  meeting  of  the  Nernst  Electric  Light 
(.company.)  of  London,  Eng.,  was  held  on  Decem- 
ber loih.  The  directors'  report  for  the  year  ended 
September  30,  1901,  stated  tttat  the  expenditure  dur- 
ing this  period  was  ^9,257.  17s.  Of  this  sum  i3,735 
Jbs.  lid.  was  represented  by  assets,  the  remainder — 
i5,52i.  18s.  id. — being  working  expenses. 

After  the  adjourned  meeting  in  the  early  part  of 
the  ye;ir,  the  directors,  in  accordance  with  the  policy 
announced  m  their  report,  made  arrangements  for 
the  manufacture  in  quantity  of  Nernst  lamps  in  the 
lorm  tben  exhibited,  incorporating  also  certain 
lurther  suggestions  made  to  them  at  the  time,  and 
a  considerable  quantity  were  prepared  for  the  mar- 
ket. Untortunately  the  various  reports  received 
concerning  the  lamps  issued  experimentally  in  the 
company  s  territories,  and  further  tests  made  in  the 
company's  laboratory,  were  not  such  as  to  justify 
the  board  in  continuing  the  manufacture  on  an  ex- 
tended scale  until  certain  imperfect  features  had 
been  corrected.  Although  urged  to  make  lamps  on 
similar  lines  to  those  adopted  abroad,  the  directors 
decided,  after  careful  tests,  that  such  lamps  were 
not  in  advance  of  those  made  by  this  company,  and 
the  propriety  of  this  decision  has  since  been  proved 
by  the  fact  that  the  issue  of  the  above  foreign  pat- 
tern has  been  suspended.  Information  as  to  the 
progress  made  by  Nernst  concessionaire  companies 
m  other  countries  showed  that  they  had  so  far 
equally  failed  to  produce  commercially  salable 
lamps. 

Realizing,  therefore,  that  the  heavy  expenses  of 
maintaining  factories  and  a  staff  in  readiness  for 
the  manufacture  of  the  lamp  would  possibly  absorb 
the  remaining  captal  of  the  company  before  it 
reached  a  profit-making  stage,  the  directors  decided 
to  reduce  expenses  to  the  greatest  extent  possible 
consistent  with  the  maintenance  of  a  suflicient  or- 
ganization to  continue  the  development  of  the  lamp, 
while  being  prepared  to  take  immediate  advantage 
of  the  production  of  commercially  salable  lamps  by 
their  own  staff  or  by  any  of  the  Nernst  conces- 
sionaire companies  abroad,  whose  facilities  and  re- 
sources  exceed  those  of  this  company. 

The  tests  of  the  recent  models  of  Nernst  lamps 
produced  by  the  staff  appeared  to  the  directors  of 
the  company  in  advance  of  anything  hitherto 
achieved  by  that  company  or  others,  and  they  were 
of  opinion  that  many  of  the  difficulties  had  been 
overcome,  especially  as  regards  tlie  large  lamps,  to 
which  their  efforts,  as  also  those  of  other  licensees, 
had  for  some  time  been  mainly  directed.  This  was 
considered  the  more  encouraging,  as  these  later 
lamps  are  made  under  improved  processes,  for  which 
supplementary  patents  have  been  applied  for  by  this 
company  in  Great  Britain. 

A  letter  from  lames  Swinburne,  as  to  the  present 
position  of  the  lamp,  was  presented,  in  which  he 
stated  that  he  thought  it  was  a  mistake  to  attempt 
to  begin  putting  the  small  lamps  on  the  market,  and 
from  a  mechanical  point  of  view  he  felt  that  the 
present  policy  of  return  to  the  original  lines  of 
making  large  lamps  was  sound. 

Bernard  Drake  presided  at  the  annual  meting,  and. 
in  moving  the  adoption  of  the  report,  said  that  the 
Nernst  lamp,  although  one  of  the  most  attractive 
electrical  inventions,  had  proved  a  veritable  "Will 
o'  the  Wisp ;"  no  sooner  was  it  grasped  than  it 
escaped  once  more,  necessitating  a  further  weary 
search  in  untrodden  fields.  During  the  year  a  vast 
amount  of  information  had  been  acquired,  and  with 
Professor  Nernst's  cordial  cooperation  they  should 
soon  turn  the  corner.  Until  this  company  felt  justi- 
fied in  issuing  its  own  products,  he  was  pleased  to 
say  that  it  had  come  to  an  amicable  working  ar- 
rangement with  the  Allgemeine  company  of  Ber- 
lin, whereby  it  could  avail  itself  on  a  profitable  basis 
of  its  productions,  as  a  result  of  which  orders  had 
been,  or  were  being,  executed  for  about  4,000  lamps 
for  use  in  this  company's  districts  representing  a 
cash  value  of  some  £3,000. 

It  was  his  (Mr.  Drake's)  personal  opinion  that 
a  good  deal  of  their  trouble  had  been  due  to  the 
attempt  to  get  too  high  an  efficiency  in  the  first  in- 
stance. Finding  that  lamps  could  be  made  to  work 
at  considerably  below  two  watts  per  candle,  they 
had  struggled  to  keep  their  efficiency  up  to  this 
standard,  whereas  they  now  found  that  if  they  were 
content  at  first  with  about  two  watts  per  candle, 
which  was  still  half  the  energy  required  by  the 
ordinary  incandescent  lamp  in  actual  practice,  a 
number  of  their  difficulties  became  less  acute.  The 
recent  development  of  an  electrical  furnace  on  en- 
tirely new  lines,  which  was  necessary  before  they 
could  bake  the  large  filaments,  had  also  materially 
assisted  them  in  the  production  of  those  of  smaller 
size.  Some  curves  of  candlepower  recently  ob- 
tained were  displayed,  and  he  thought  that  they 
would  be  admitted  to  compare  very  favorably  witn 
the  constancy  obtained  with  the  ordinary  glow  lamp. 
For  the  ordinary  carbon  vacuum  lamp,  as  generally 
used,  16  candlepower  started  at  about  13  or  14,  and 
after  800  hours  it  fell  to  8.8.  The  Nernst  started 
at  20  candlepower,  and  after  800  hours  had  only 
gone  down  to  16.5.  There  was  thus  a  considerably 
less  drop  in  candlepower  than  with  the  ordinary 
lamp.     Whether  those  results  could  be  regularly  at- 


Electric-resistance  Magnesia  Crucible- 
furnace  for  Laboratory  Use.' 

By  Henry  M.  Howe. 

One  of  the  little  electric-resistance  magnesia 
crucible-furnaces  which  I  designed  for  the  metal- 
lurgical laboratory  of  the  School  of  Mines  of  Co- 
lumbia University  is  shown  in  vertical  section  in 
Fig.  I.  The  furnace  itself  consists  of  two  semi-cylin- 
ders of  magnesia  (A)  (A)  with  a  cover  of  mag- 
nesia (B)  (B)  and  a  stopper  (C)  also  of  mag- 
nesia, which  is  perforated  to  admit  the  leads  (x) 
(y)  of  a  thermo-electric  couple.  The  furnace  is 
heated  by  the  spiral  of  platinum  wire  (D)  (D), 
entering  and  departing  by  the  openings  (1)  and 
(K),  through  which  a  current  of  any  desired 
strength  is  passed,  bringing  it  to  incandescence,  and 
to  any  temperature,  not  above  the  melting-point  of 
platinum,  which  may  be  desired.  The  crucible  (E) 
actually   used'  in  this   furnace    is  also   of  magnesia. 

I  have  heard  of  some  unsuccessful  attempts  with 
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when  it  is  desired  to  reach  quickly  and  accurately 
a  desired  temperature,  or  to  hold  a  small  object 
for  a  long  time  at  a  given  temperature,  and  espe- 
cially when  we  wish  to  avoid  an  atmosphere  con- 
taining the  products  of  combustion  of  any  fuel.  In 
otder  to  increase  its  radiating  surface,  the  spiral 
(D)  may  be  made  of  a  special  U-shaped  wire,  like 
that  employed  for  the  ribs  of  umbrellas.  What  we 
have  actually  used,  however,  has  been  simply  a  pair 
of  wires  of  0.04-inch  diameter  (No.  14,  American 
wire  gauge),  twisted  around  each  other.  To  facili- 
tate placing  the  spiral  in  its  groove  within  the  fur- 
nace, I  devised  the  mandrel  (G),  shown  in  Fig.  2. 
The  mandrel,  with  the  wire  wound  upon  it,' is  set 
approximately  in  place  in  the  furnace;  the  mandrel 
is  then  withdrawn  by  screwing  it  to  the  left;  the 
two  halves  of  the  furnace  are  at  the  same  time 
pushed  together,  and  the  wire  is  thus  fitted  into  the 
spiral  groove  made  for  that  purpose  in  the  furnace 
walls. 

As  to  the  material  of  the  wire,  I  am  informed 
that  for  temperatures  up  to  I,2co  degrees  C,, 
nickel  wire  serves  well  for  heating  by  resistance. 
Some  of  the  new  high-resistance  alloys  also  should 
be  available  for  this  purpose  at  moderate  tempera- 
tures, and  would  be,  of  course,  much  cheaper  than 
platinum.  It  is  reported  that  platinum  volatihzes 
somewhat  rapidly  at  1,350  degrees  C,  though  with- 
out correspondingly  rapid  loss  of  ductility.  In  the 
use  of  the  furnace  here  described,  we  have  noticed 
some  indications  that  platinum  had  volatilized  at  or 
above  that  temperature.  However,  if  such  high 
heats  be  prudently  avoided,  platinum  wire  should 
last  for  years.  Mr.  Osmond  informs  me  that,  in 
connection  with  his  thermo-electric  pyrometer,  he 
has  used  for  many  years  one  set  of  such  wire. 
Moreover,  when  the  wire  is  finally  spoiled  it  is  still 
platinum  and  can  be  sold  as  metal  or  remelted  and 
redrawn  as  wire.     The  objection  based  on  its  initial 


Fig. 


ELECTRIC-RESISTANCE    MAGNESIA   CRUCIBI,E-FURNACE. 


furnaces  of  this  general  class,  and  have  attributed 
these  failures  to  the  use  of  siliceous  materials  for 
the  furnace  walls.  Of  course,  such  a  result  is  what 
we  should  expect,  since  the  silica  would  readily 
be  electrolysed  by  the  current,  and  the  resultant 
silicon  would  alloy  with  platinum;  but  the  little 
magnesia  furnace  here  described  seems  to  be 
u'holly  free  from  this  objection.  It  has  been  used 
in  my  laboratory  for  some  months,  and  tempera- 
lures  up  to  1,100  degrees  C.  have  been  developed  in 
it  over  considerable  periods  of  time — indeed,  it  has 
been  held  near  1,400  degrees  C.  for  about  two  hours 
— without  indication,  thus  far,  of  any  deterioration 
<tf  the  platinum. 

In  the  section  shown  (F)  (F)  are  a  pair  of  steel 
disks,  bound  together,  but  separated  by  the  inverted 
thermo-j unction  (N)  of  the  thermo-electric  pyro- 
meter. This  arrangement  permits  the  observation 
and  record  of  retardations  in  the  heating  and  cool- 
ing of  (F)  (F) — in  other  words,  the  determinations 
of  the  cooling  curves  of  steel — a  purpose  for  which 
ihe  furnace  has  been  used,  thus  far,  more  fre- 
quently than  in  the  determination  of  melting  points. 
For  the  latter  operation,  however,  it  is  also  suitable. 
Indeed,  it  was  originally  designed  for  use  in  cali- 
brating thermo-electric  couples  by  means  of  the 
melting  point  of  copper.  For  this  purpose,  the 
method  described  by  Holman  had  been'found  upon 
repeated  trial  to  be  unsatisfactory,  becatise  of  the 
liability  of  the  copper  to  oxidation;  and  this  ap- 
paratus was  devised  to  permit  the  crucible  to  be 
filled  with  an  atmosphere  composed  of  equal  vol- 
umes of  carbonic  acid  and  carbonic  oxide — a  gaseous 
mixture  which  does  not  oxidize  copper,  and,  at  the 
same  time,  is  unlikely  to  cause  deposition  of  carbon. 

In  such  an  operation,  the  mixture  of  carbonic 
acid  and  oxide,  or  any  other  desired  atmosphere, 
is  introduced  through  the  pipe  (H),  which,  as  well 
as  the  openings  (I)  and  (K),  may  be  tightly  packed, 
while  the  cover  (C)  is  luted  on.  Absolutely  air- 
light  closure,  however,  is  not  required,  since  a  gas 
pressure  through  (H)  sufficient  to  maintain  a 
plenum  in  the  crucible,  and  to  offset  small  leakages, 
will  be  a  sufficient  prevention  of  change  of  the 
interior  atmosphere.  As  already  observed,  (A)  (A), 
(B)    (B)    and    (C)    are   magnesia,    (I)    is   packing. 

Besides  the  uses  described  the  furnace  lends  it- 
self to  a  great  variety  of  purposes — as,  for  instance, 

1.  Paper  read  btfore  the  American  Insiitute  of  Mining  Engi- 
neers  at  its  Mexican  meeting  in  November,  igoi. 


high  cost  is  therefore  less  formidable  than  if  it  were 
completely  consumed  in  use.  Apart  from  this  item 
of  expense  (amounting,  for  the  particular  furnace 
here  described,  to  about  $30),  the  apparatus  is  cheap, 
as  well  as  simple  and  effective.  In  practice,  we  have 
inclosed  the  furnace  in  a  large  mass  of  powdered 
lime,  to  reduce  the  loss  of  heat  by  radiation. 

The  magnesia  blocks  required,  and  also  the  cruci- 
ble, were  made  for  me  by  Mueller  &  Cie.  of  Ivry 
Port,  near  Paris.  I  am  indebted  to  H.  P.  Tiemann, 
a  student  in  my  laboratory  when  this  furnace  was 
introduced,  for  determining,  by  calculation  and  cau- 
tious experiments  in  detail,  the  current  needed  for 
the  temperatures  desired,  and  thus  assisting  me  to 
avoid  the  fusion  or  injury  of  the  platinum  wire 
which  might  have  resulted  from  tentative  use  not 
thus  guided. 


Steam     and    Electric-railway    Competi- 
tion in  Massachusetts. 

As  a  result  of  a  recent  tour  over  the  electric 
railways  that  parallel  the  Boston  and  Albany  rail- 
road, the  New  York  Central  Railroad  company  (les- 
see of  the  Boston  and  Albany)  has  put  on  six  more 
trains  daily  between  South  Framingham  and  Mil- 
ford,  Mass.,  and  has  reduced  the  fare  from  27  to 
10  cents.  It  is  thought  that  this  is  the  beginning 
of  a  fierce  war  between  the  New  York  Central  and 
electric-railway  companies  which  control  the  electric 
roads  between  the  towns.  The  Milford,  Holliston 
and  Framingham  Railway  company  will  continue  to 
charge  15  cents  between  South  Framingham  and 
Milford,  believing  that  the  steam-railroad  company 
will  soon  become  tired  cvf  carrying  passengers  at  a 
rate  that  will  earn  little,  if  any,  money.  The  elec- 
tric-railway company  will  retaliate,  however,  by  car- 
rying passengers  from  Milford  to  Worcester  for  a 
lower  fare  than  that  charged  by  the  New  York  Cen- 
tral company.  It  is  stated  that  since  the  New  York 
Central  company  reduced  its  rate,  the  earnings  of  the 
electric  railway  have  fallen  off  about  one-third,  but 
the  company  believes  that  it  can  operate  its  line  so 
economically  that  the  steam-railroad  company  can- 
not compete  with  it. 


The  Buffalo  (N.  Y.)  and  Williamsville  Electric 
Railway  company  has  been  organized  and  has  ap- 
nlied  to  the  highway  commissioners  of  the  town  of 
Riga  and  the  village  of  Churchville  for  a  franchise. 
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Waterpower  Development    at  Hannawa 

Falls.' 

By    Wallace   C.   Johnson. 

The  most  important  factor  which  has  contributed 
toward  the  pre-eminence  of  the  state  of  New  York, 
among  ihe  states  of  the  Union,  is  the  waters  of 
the  streams  tiowmg  through  her  territory  or  along 
her  borders.  The- streams  have  formed  the  harbors 
on  lakes  and  ocean,  and  themselves  furnish  water- 
ways for  mternal  commerce.  Wherever  falls  and 
rapids  render  them  nnnavigable,  power  may  gen- 
erally be  derived  for  manufacturing.  The  most 
important  -source  of  power  is  in  the  waters  of  the 
Great  Lakes  as  they  tlavv  through  the  Niagara  and 
St.    Lawrence   rivers. 

The  second  in  importance  as  a  source  of  power 
is  the  drainage  from  the  elevated  forests  of  the 
Adirondack  JNiountains.  Here  are  upward  of  11,000 
square  miles,  Soo  feet  or  more  above  the  level  of 
the  Hudson  at  Albany,  and  500  feet  or  more  above 
the  St.  LawTence  and  Lake  Champlain.  The  amount 
of  power  which  it  is  practicable  to  obtain  from  the 
water  flowing  from  this  vast  area  in  its  descent  to 
the  lower  levels  is  very  great,  and  is  a  natural  re- 
source of  great  value.  1  lie  state  of  New'  York,  by 
establishing  a  forest  preserve  covering  substantially 
all  of  this  area,  has  insured  its  preservation  as  a 
source    of   power. 

The  Legislature  now  has  it  in  its  power  to  double 
the  value  of  this  great  resource  by  passing  a  law 
which  will  permit  the  construction  of  reservoirs 
within  this  forest  domain  under  proper  restrictions. 
The  largest  river  to  draw  its  water  from  this  region 
is  the  Hudson,  which  drains  4,000  square  miles  of 
this  forest,  not  including  the  water  received  from 
the  Mohawk.  The  second  is  the  Raquette  River, 
which  drains  an  area  upward  of  1,100  square  miles. 
This  drainage  area  is  nearly  all  within  the  great 
elevated  plateau  lying  on  the  north  slope  of  the 
Adirondacks  at  an  elevation  of  from  1,200  to  I.600 
feet  above  the  sea  level.  1  know^  of  no  stream  in 
the  eastern  part  of  the  L'nited  States  which  has  so 
large  a  low-water  flow  in  proportion  to  the  area  of 
country  drained  as  the  Raquette.  The  fiow  at  Col- 
ton,  the  point  where  the  Raquette  crosses  the  Soo- 
foot  elevation  line,  seldom  falls  below  1,000  cubic 
feet  per  second,  though  the  drainage  area  above  this 
is  but  little  more  than  1,100  square  miles.  The 
Raquette  River  is  further  remarkable  in  that  it  has 
a  drop  of  about  300  feet  in  the  first  three  miles  of 
its  course  below  Colton,  and  a  further  fall  of  85 
feet  in  the  next  two  miles  of  its  course. 

The  land  and  water  rights  along  this  part  of  the 
river  have  been  acquired  by  the  Hannawa  Falls 
Water  Power  company.  The  lower  Ss-foot  fall  has 
been  developed  first.  A  dam  has  been  built  at  the 
village  of  Hannawa  Falls,  which  forms  a  pond  2V2 
miles  long  and  covering  about  200  acres.  From  this 
pond  the  water  is  conducted  by  a  canal  about  2,700 
feet  long  to  a  forebay,  thence  by  penstocks  to  the 
wheels.  The  tailrace  extends  about  2,000  feet  down 
from  the  power  house,  being  separated  from  the 
river  by  an  embankment  of  earth  and  stone.  A  plan 
and  an  elevation  of  the  power  house,  penstocks, 
etc.,   are   shown   in    Figs,    i    and  2. 

The   canal,    from   the   dam   to   the    forebay.    is   20 


the  penstocks  lead  down  to  the  power  house  on  the 
bank  of  the  river  below. 

The  forebay  walls  are  buiit  of  concrete  having 
stone  embedded  in  it,  and  the  outside  faced  with 
sandstone  blocks  six  to  eight  inches  thick  and  10  to 
12  inches  deep.  In  the  walls  are  embedded  the  ends 
of  seven  penstock  pipes,  six  10  feet  and  one  six  feet 
in  diameter.  The  lo-foot  pipes  are  enlarged  to  12 
feet  in  the  upper  four  feet  of  their  length.  Around 
the  outside,  and  flush  with  the  masonry,  is  a  band 
of  six-by-six  angle  iron  riveted  to  the  pipe.  The 
penstocks  are  set  iS  feet  apart  on  centers ;  midway 
betw-een  each  two  is  a  buttress  of  stone  masonry 
four  feet  wide  and  two  feet  thick.  To  the  outer 
corners  are  fastened  six  by  six  angles,  forming  slides 
for  the  headgates.  This  arrangement  leaves  a  space 
two  by  14  feet  for  the  free  admission  of  air  to  the 


FIG.    I.      WATERPOWER  DEVELOPMENT  AT  HANNAWA  FALLS. 
— PLAN    OF    POWER  HOUSE    AND    PENSTOCKS. 

penstocks.  The  gates  are  of  wood  and  are  hoisted 
by  a  rack  and  pinion,  being  connected  to  one  main 
shaft,  which  is  operated  by  an  electric  motor.  In 
front  of  the  gates  are  the  racks,  supported  by  a 
steel  frame,  the  gates  and  racks  being  covered  by 
a    wooden    building. 

About  100  feet  in  front  of  the  forebay  is  the  high 
bank  of  the  river,  the  water  of  which,  at  that  point, 
is  about  75  feet  below  the  crest  of  the  dam.  Be- 
tween the  water  of  the  river  and  the  face  of  the 
high  -bank  was  sufficient  room  for  the  power  house. 
At  that  point  a  building  250  feet  in  length  by  60 
feet  in  width  for  one-half  its  length,  and  75  feet  m 
width  for  the  balance,  two  stories  high,  has  been 
built.  The  floor  of  this  power  house  is  72  feet  be- 
low the  crest  of  the  dam.  The  tailraces  have  been 
excavated  so  that  the  w^ater  in  them  stands  12  feet 


FIG.    2.      WATERPOWER   DEVELOPMENT    AT   HANNAWA   FALLS. — CROSS-SECTION   OF   POWER  HOUSE. 


feet  in  depth  from  the  top  of  the  banks,  the  bottom 
being  14  feet  below  the  crest  of  the  dam.  The  bot- 
tom width  "of  the  canal  is  30  feet  and  the  top  width 
no  feet.  The  section  of  the  canal  was  designed 
to  carr>'  2.500  cubic  feet  per  second  of  water,  with 
a  velocity  of  three  feet  per  second,  it  being  the 
intention  to  use  that  quantity  of  w-ater  wdien  avail- 
able. 

It  is  also  likely  that  the  Hannawa  Falls  Water 
Power  company,  together  with  other  waterpower 
owners  on  the  same  river,  will  be  able  to  construct 
reservoirs  which  will  maintain  a  constant  flow  of 
2.500  cubic  feet  per  second  in  the  river.  The  canal 
ends  in  a  forebay    (shown  in   Fig.   i),   from  which 
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below  the  floor,  when  the  wheels  are  running,  giving 
a  working  head  of  84  feet  on  the  wheels. 

The  building  is  constructed  entirely  of  Potsdam 
sandstone  and  steel.  The  floors  are  concrete,  with 
expanded  metal,  and  the  roof  is  built  of  sandstone 
flags,  two  inches  in  thickness,  laid  on  T-irons.  The 
lower  floor  is  22  feet  in  clear,  and  is  served,  by  a 
traveling  hand  crane  of  16  tons'  capacity.  The  upper 
floor  is  10  feet  in  clear  below^  the  bottom  chords 
of  the  trusses.  A  space  12  feet  wide  across  the  up- 
stream end  of  the  building,  including  the  tower  at 
the  southwest  corner,  has  a  mezzanine  floor  between 
the  first  and  second  stories,  which  is  used  for  offices. 
The  low'er  floor  of  the  building,  at  the  south  end. 
a  room  115  feet  long  by  7s  feet  wide,  is  the  electric 
station.  A  space  12  feet  in  width,  along  the  east 
side,  the  floor  of  which  is  on  the  same  level  as  the 


office  floor,,  is  used  as  a  switchboard  gallery,  the 
space  underneath  being  used  as  a  transformer  room. 
At  the  south  end  of  the  room,  and  on  the  east  side, 
is  a  1,250-horsepower  waterwheel,  fed  by  the  six- 
foot  penstock  mentioned  above,  to  either  end  of 
which  is  direct-coupled  a  350-kilowatt,  three-phase, 
4.400-volt  generator.  Underneath  the  north  end  of 
this  room  is  one  of  the  lo-foot  penstocks,  in  which 
there  are  three  openings  for  receiving  three  wheels 
similar  to  the  one  above  described.  To  each  of  tw^c 
of  these  wheels  will  be  connected  two  generators 
similar  to  those  now  connected  with  wheel  No.  1, 
and  the  fourth  will  be  provided  with  an  extension 
shaft,  to  which  will  be  belted  an  air  compressor  and 
other  machinery. 

The  penstock  pipes  were  built  of  steel,  five-six- 
teenths inch  and  three-eighths  inch  in  thickness, 
specified  to  contain  not  more  than  six-hundredths  of 
one  per  cent,  of  phosphorus,  to  have  a  tensile 
strength  of  from  52,000  to  62,000  pounds  per  square 
inch,  25  per  cent,  elongation,  and  50  per  cent,  re- 
duction. The  plates  were  furnished — bent  and 
punched — 'by  the  Variety  Iron  Works  of  Cleveland 
and  erected  in  place  by  day  labor. 

The  waterwheel  above  mentioned  consists  of  two 
American-type  runners  on  the  same  shaft,  discharg- 
ing outward.  The  wheel  shaft  stands  at  right 
angles  with  the  penstock  which  enters  the  wheel 
case  on  the  side.  The  flow  of  water  through  the 
wheel  is  regulated  by  guides  connected  to  a  cast- 
iron  ring  and  moved  by  an  eccentric.  The  water  is 
discharged  through  quarter  turns  and  draft  tubes 
to  the  tailrace.  The  runners  are  built  of  gun-metal 
bronze,  so-called,  the  movable  guides  of  cast-steel, 
the  shaft  of  hammered  iron,  the  case  and  draft 
tubes  of  rolled  steel,  and  the  balance  of  the  work  of 
cast-iron.  The  wheels  were  built  by  James  Lefifel 
&  Co.,  under  a  contract  in  which  the  general  form 
and  dimensions,  the  kind  and  quality  of  materials, 
and  the  speed,  power,  and  efficiency  were  specified. 
The  speed  is  regulated  by  a  Lombard  governor, 
geared  directly  to   the   gate  rigging. 

The  two  350-kilowatt  generators  are  connected 
to  the  wheel  shaft  by  plate  couplings  having  a  mov- 
able plate  between  the  faces.  Both  sides  of  this 
movable  plate  have  a  feather  formed  out  of  the  same 
piece  of  metal  and  fitted  to  corresponding  seats  in 
the  faces  of  the  coupling.  This  enables  the  cotipling 
to  be  driven  with  only  two  bolts,  which  can  be 
quickly  removed  and  the  plate  taken  out  in  case 
it  is  desired  to  run  either  of  the  generators  without 
the  other.  This  wheel  and  generators  run  at  300 
revolutions  per  minute.  The  two  350-kilowatt  gen- 
erators are  of  the  revolving-field  type,  having  24 
poles  and  delivering  three-phase  current  at  a  fre- 
quency of  60  periods  per  second,  and  a  pressure  of 
4,400  volts.  Excitation  is  by  two  belted  exciters, 
each  of  sufficient  capacity  to  supply  both  generators. 

The  switchboard,  of  Vermont  marble,  consists  of 
two  generator  panels,  with  indicating  instruments, 
one  exciter  panel  wnth  switches  and  instruments 
for  both  exciters,  two  4,400-volt  feeder  panels,  with 
relay,  circuit^breakers,  oil-break  sw^itches,  and  watt- 
meters, one  220-volt  panel,  with  seven  distributing 
switches,  one  transformer  panel,  and  one  20,000-volt 
panel,  with  three  quick-break  switches  having  mar- 
ble   barriers. 

The  Hannawa  Falls  Water  Power  company  owns 
the  electric-lighting  plant  in  the  village  of  Potsdam, 
4^,4  miles  from  the  station.  A  douhle  line  has  been 
built,  each  line  consisting  of  three  cables  of  seven 
strands  each,  of  No.  10  aluminum  wire.  This  line 
was  figured  to  transmit  375  kilowatts  with  a  drop 
of  400  volts,  delivering  4,000  volts  at  Potsdam. 
The  20,000-volt  line  is  intended  to  run  to  the  village 
of  Colton  loMi  miles  from  the  station,  and  thence 
to  the  city  of  Ogdensburg,  19  miles  farther.  The 
220-volt  feeder  panel  w^as  intended  for  station  light- 
ing and   local   distribution. 

All  of  the  lower  floor  of  the  power-house  building 
not  occupied  by  the  electric  station  above  described 
and  all  of  the  second  floor  will  be  occupied  by  a 
ground-wood  pulp  mill  of  a  capacity  of  100  tons  per 
day.  Large  quantities  of  spruce  wood  for  the  man- 
ufacture of  pulp  are  still  available  in  the  region 
tributary  to  the  Raquette  River,  and  the  location  is 
within  easy  reach  of  the  great  pulp-wood  district 
of  the  province  of  Quebec.  The  power  for  the  v/et- 
machine  room  is  delivered  by  means  of  a  rope  drive 
from  w-aterwheel  No.  4,  in  the  electric  station,  to  a 
main  shaft  running  the  full  length  of  the  wet-ma- 
chine room  in  the  center  of  the  building  and  sup- 
ported by  hangers  bolted  to  a  steel  frame  connect-ed 
to  the  trusses. 

The  entire  plant  has  been  designed  by  and  built 
under  the  personal  supervision  of  the  writer.  The 
details  of  the  pulp  mill  have  been  worked  out  by 
Lewis  DeGeer,  and  the  exterior  of  the  power  house 
is  the  design  of  Mr.  V.  Emile  Thebaud,  architect. 


Faithful  Work  Appreciated. 

As  an  expression  of  its  appreciation  of  the  faith- 
fulness that  had  inarked  the  work  of  its  employes 
during  the  last  year,  the  Lancaster  County  Railway 
and  Light  company  of  Lancaster.  Pa.,  gave  a  com- 
plimentary dinner  to  the  men  on  January  2d.  About 
375  employes  were  present  and  toasts  were  re- 
sponded to  by  officials  in  the  different  branches  of 
the  company's  business.  President  W.  B.  Given 
acted  as  toastmaster.  The  company  had  previously 
announced  that  the  wages  of  the  conductors  and 
motormen  would  be  raised  10  per  cent,  after  Jan- 
uary 15th. 
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Every  honest  investigator  is  entitled  to  respect, 
and  so  when  Professor  Jacques  Loeb  of  the  Uni- 
versity of  Chicago  announces,  as  he  is  reported  to 
have  done,  that  in  the  human  body  "the  intermediate 
form  of  energy  between  the  chemical  energy  pro- 
duced in  the  digestion  of  food  and  the  ultimate 
surface  or  mechanical  energy  is  electrical,"  one  . 
""reads,  marks  and  inwardly  digests"  (as  far  as/he 
may)  and — waits.  As  the  physicists  and  chemists 
probe  deeper  into  the  fimdamentals  of  things    they 


tiiid  that  w.hat  wc  are  wont  to  term  "the  forces 
of  nature"  are  curiously  and  wonderfully  related. 
It  may  very  likely  be  true  that  electricity  plays  a 
part  in  the  physiological  changes  in  the  body.  Ac- 
counts of  further  and  more  conclusive  experiments 
will   be   awaited    with    interest. 


For  years  the  sea  cook  has  labored  under  obloquy 
that  'has  been  rather  puzzling  to  landsmen.  But  a 
recent  case  in  the  United  Stales  courts  shows  that 
this  long-standing  aversion  has  a  substantial  justi- 
fication. The  schooner  William  H.  Bailey  was  libeled 
for  damages  inflicted  on  a  European  cable  of  the 
Commercial  Cable  company  in  New  York  harbor. 
It  was  proved  in  court  thait  the  vessel's  anchor 
fouled  the  cable  and  that,  instead  of  freeing  the  cable 
in  the  usual  way,  which  would  consume  less  than 
five  minutes'  time,  over  one  hour  was  employed  in 
sawing  apart  the  three-inch  cable  with  a  meat  saw. 
Of  course,  the  use  of  the  meat  saw  points  to  the 
sea  cook  as  the  culprit,  and  as  the  vessel  was  mulcted 
in  the  substamial  damages  of  $1,500,  one  can  see 
that  the  ill-starred  sea  cook's  reputation  is  not  un- 
deserved. 


■  Whether  Mr.  Peiter  Cooper  H^ewitt's  electriic 
gas  lamp  is  to  furnish  "the  light  of  the  future," 
it  is  certainly  a  most  interesting  contribution  to 
electrical  engineering  and  to  the  discussion  of  the 
prdblems  of  illumination.  As  to  efficiency  and 
economy  the  new  lamp  seems  to  leave  little  to  be 
desired;  the  main  objection  is  the  uncanny  color  of 
the  light,  due  to  the  absence  of  red  rays  in  the 
light  produced  by  pure  mercury  gas,  which  has  been 
used  in  the  lamps  exhibited.  But  this  objection  may 
be  overcome,  or,  if  not,  the  mercury-vapor  lamps, 
owing  to  the  cheap  light  they  afford,  may  be  ad- 
vantageously mingled  with  other  forms  of  illumina- 
tion. Mr.  Hewitt  has  twice  exhibited  his  lamps — 
once  at  the  Institute  conversazione  at  Columbia 
University  last  spring  and  again  at  the  meeting  of 
the  Institute  in  New  York  last  week.  On  the  latter 
occasion  he  also  read  a  paper  on  "Electric  Gas 
Lamps  and  Gas  Electrical  Resistance  Phenomena," 
which  is  printed  in  full  on  another  page  of  this 
issue  of  the  Western  Electrician.  This  paper  may 
well  be  destined  to  come  under  the  classification 
bearing  the  hackneyed  but  convenient  term  "epoch- 
making"  and  should  be  given  a  careful  perusal  by 
every   reader   of  this  journal. 


The  Everett-Moore  syndicate  has  exhibited  its 
faith  in  electric  railways  and  in  telephone  plants 
by  its  works,  and  electrical  men  generally,  we  think, 
will  unite  in  the  hope  that  its  present  financial  diffi- 
culty may  prove  to  be  only  temporary.  It  is  now 
evident  that  the  work  of  financiering  and  extending 
electric-railway  properties  and  popularizing  the  tele- 
phone business  in  the  Middle  West,  as  practiced  by 
the  Everett-Moore  people,  was  pushed  with  a  zeal 
that  somewhat  exceeded  the  bounds  of  prudence ; 
but  there  is  not  the  slightest  dou'bt  that  the  syndi- 
cate, in  its  general  principle  of  operation,  catered 
to  a  real  public  demand  for  greater  interurban  rail- 
way facilities  and  extended  and  cheaper  telephone 
service.  This'  being  the  case,  the  ill-considered 
sneers  'of  some  financial  writers  about  "country 
trolley  lines"  and  the  ftitility  of  opposition  to  the 
Bell  telephone  company  are  decidedly  out  of  place. 
The  new  work  on  which  Mr.  Everett  and  Jiis  as- 
sociates have  spent  their  money  has  been  of  a  high 
grade,  as  anyone  will  admit  who  has  set  foot  in  the 
exchange  of  the  Cuyahoga  Telephone  company,  to 
cite  merely  one  instance.  The  syndicate  undertook 
its  varied  enterprises  for  private  profit,  of  course, 
but  it  did  good,  creditable  work  that  inured  to  the 
benefit  of  the  communities  affected  and  the  electrical 
industry  at  large.  Now  that  adverse  winds  neces- 
sitate a  taking  in  of  sail,  well-informed  persons  will 
have  only  sympathy  for  the  bold  navigators,  mingled 
with  the  desire  that  the  relieving  crew  may  be  en- 
tirely sticcessful  in  bringing  the  ship  safely  through 
the  troubled  waters. 


Metric  weights  and  measures  make  their  way  but 
slowly  in  English-speaking  countries,  but  they  do 
make  way.  Manufacturers  sustaining  trade  rela- 
tions with  continental  or  South  American  coun- 
tries, especially  machinery  builders,  find  no  diffi- 
culty in  filling  orders  for  export  when  the  dimen- 
sions are  expressed  according  to  the  metric  system. 
This  state  of  preparedness  and  the  general  tendency 


among  scientific  men  have  their  effect,  and  the 
leaven  is  gradually  spreading.  It  is  interesting  to 
note,  as  a  sign  of  progress,  that  only  last  year  an 
English  electrical  manufacturing  firm  of  promi- 
nence—Mather &  Piatt  of  Manchester— issued  in- 
structions that  hereafter  on  all  plans,  not  only  for 
customers  but  for  use  in  the  works  as  well,  dimen- 
sions must  be  given  in  English  measure  and  also 
in  the  equivalent  metric  measure.  "All  plans  to  go 
out  to  countries  in  which  the  metric  system  is  in 
general  use,"  to  quote  from  the  formal  announce- 
ment, "must  be  dimensioned  in  metric  measure  only. 
Screw  threads  are  to  be  indicated  as  heretofore  ac- 
cording to  the  Whitworth  standard.  Technical  in- 
formation for  countries  using  the  metric  system 
must  be  expressed  in  centiineter-gramme-second 
units;  for  example,  pressure  in  kilogranmies  per 
square  centimeter  and  volumes  in  cubic  meters. 
Calculations  for  dynamos  made  as  heretofore  in  the 
test  room  on  the  metric  system  are  to  be  continued 
in  the  drawing  office  on  the  same  system.  New 
scales  obtained  for  the  works  are  to  be  divided  ac- 
cording to  both  the  English  and  metric  measure." 
This  action  furnishes  an  example  that  will  prob- 
ably be  followed  by  others,  and  thus,  step  by  step, 
we  shall  undoubtedly  arrive,  through  successive 
stages  of  a  double  standard,  to  the  more  logical, 
accurate  and  convenient  decimal  system. 


Another  opportunity  for  the  benevolent  activities 
of  the  International  Bureau  for  the  Standardization 
of  Technical  and  Industrial  Terminology — if  that 
body  only  existed — is  afforded  by  the  undeveloped 
state  of  the  English  langtiage  in  relation  to  the 
phenomena  and  operations  of  space  telegraphy.  Mr. 
A.  Frederick  Collins  discussed  the  perplexities  of 
this  subject  a  few  months  ago  in  the  Western  Elec- 
trician in  an  article  bearitig  the  self-explanatory 
title,  "Spark,  Space,  Wireless,  Etheric,  Hertzian 
Wave  ■  or  Cableless  Telegraphy — Which?"  Mr. 
Collins'  preference  was  "cableless  telegraphy,"  al- 
though, as  he  pointed  out,  if  we  only  wait  long 
enough,  the  use  of  conducting  wires  in  electrical 
communication  may  become  obsolete,  and  then  the 
approved  words  "telegraph"  and  "telephone,"  with- 
out prefixes,  will  perfectly  well  apply  to  the  new 
system  without  danger  of  confusion.  Our  own  idea 
is  that  while  the  neglected  "X-ray"  is  permitted  to 
fulfill  the  office  of  a  word  in  all  the  piteousness  of 
naked  anonymity,  there  need  be  no  great  public  out- 
cry at  such  a  term  as  "space  telegraphy,"  which 
will  answer  present  purposes,  although  admittedly 
inconvenient  and  unsatisfactory.  "Wireless  telegra- 
phy" is  undoubtedly  the  popular  term,  however,  and, 
although  it  is  less  distinctive  and  less  accurate  than 
"space  telegraphy"  and  one  syllable  longer,  it,  too, 
supplies  a  workable  makeshift. 

But  the  Signal  Corps  of  the  United  States  Army 
is  not  content  to  wait,  it  appears,  and,  after  ex- 
haustive study,  has  adopted  the  word  "aerography," 
with  the  derivatives  that  may  be  imagined,  includ- 
ing "aerogram."  Objection  is  filed  almost  im- 
mediately. One  of  the  most  vigorous  that  we  have 
seen  is  the  following  from  the  Chicago  Tribune: 
"The  word  aerography  has  already  a  definite  mean-  • 
mg,  and  it  seems  hardly  right  to  impose  upon  it  a 
new  one.  Aerography  is  the  science  of  the  air  or 
atmosphere,  and  is  synonymous  with  aerology.  To 
take  a  word  which  has  this  wide  significance  and 
use  it  to  describe  a  method  of  sending  dots  and 
dashes  from  one  place  to  another  is  a  kind  of  lit- 
erary impudence.  Aerography  is  a  whole  science 
and  cannot  be  employed  to  describe  a  single  inven- 
tion." The  New  York  Times  takes  rather  the  op- 
posite view  and  says  the  selection  of  the  Signal 
Corps  is  a  fairly  commendable  one.  "The  words 
will  please  the  etymologists  by  their  consistency  of 
construction,  and  with  a  little  practice  will  be  easy 
enough  to  pronounce,  despite  the  collision  of  vowels. 
I'he  scientific  electricians  may  find  some  fault  with 
the  accuracy  of  the  words,  but  they  have  proposed 
nothing  better  themselves,  and  such  departure  from 
trutn  as  the  terms  involve  is  of  no  practical  im- 
portance." 

We  are  inclined  to  agree  with  the  Chicago  Tri- 
bune that  a  better  word  can  be  found,  if  one  shall 
be  needed,  and  that  there  is  plenty  of  time  for  the 
finding  of  it.  One  serious  objection  to  "aerography" 
that  may  be  added  to  the  Tribune's  argument  is 
that  the  Plertzian  waves  utilized  in  space  telegraphy 
are  propagated,  so  far  as  we  know,  in  the  ether 
permeating  all  space,  and  not  in  the  atmosphere 
alone. 
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Hewitt's  Electric  Gas  Lamps. 

[On  April  I2tli  of  last  year  Mr.  Peter  Cooper 
Hewitt  of  New  York  exhibited  for  the  first  time  at 
the  conversazione  of  the  American  Institute  of  Elec- 
trical Engineers  at  Columbia  University  (see  \\'csi- 
ern  Electrician  of  .\pril  20,  1901.  pp.  265.  266)  his 
vapor  lamps  of  high  candlepower  in  which  the  light 
was  produced  by  the  passage  of  the  electric  current 
through  \-aporized  mercury  contained  in  long  cyl- 
indrical glass  tubes.  Last  w-eek  he  again  exhibited 
the  lamps,  improved  by  subsequent  experiments,  at 
the  regular  monthly  meeting  of  the  Institute  at 
Ne\v  York,  and  at  the  same  time  presented  a  paper 
dealing  with  his  recent  investigation  of  the  phe- 
nomena of  the  electrical  resistance  of  gases.  The 
paper  is  given  in  full  below.  The  author  describes 
some  of  the  phenomena  attending  the  operation  of 
the  lamp  and  details  his  efforts  to  determine  the 
relative  values  of  the  resistances  of  various  parts 
of  the  conducting  circuit.  The  lamps  shown  by 
Mr.  Hewitt  were  live  in  number,  four  of  which 
were  distributed  about  the  gallery  of  the  audience 
room  and  one  placed  over  the  doorway  on  the  out- 
side of  the  building.] 

On  a  former  occasion  I  had  the  honor  of  showing 
to  the  members  of  the  Institute  lamps  utilizing  the 
conductivity  of  gas  for  illuminating  purposes,  in- 
cluding experiments  illustrating  certain  laws  of  con- 
ductivity of  gases,  and  I  also  presented  curves  di- 
recting attention  to  various  characteristics.  It  gives 
me  pleasure  to-night,  while  showing  lamps  in  opera- 
tion, lighting  this  room,  to  describe  some  of  the 
phenomena  exhibited  by  the  lamp  and  to  indicate 
some  of  the  difficulties  encountered  in  "determining 
the  relative  values  of  the  resistances  therein. 

The  mercury-gas  lamps  exhibited  to-night  are  op- 
erated on  the  standard  Edison  iiS-volt,  direct-current 
circuit  installed  in  this  building.  Lamps  of  this 
class  consume  amounts  of  current  varying  from  one 
to  si.x  amperes,  and  the  efficiency  is  approximately 
one-half  watt  per  spherical  candlepow^er.  Under 
better  conditions,  as  high  an  efficiency  as  one-fourth 
watt  per  spherical  candlepower  has  been  obtained, 
determined  by  careful  and  accurate  measurements. 
-Measurements  were  made  by  measuring  sections  of 
the  lamp  varying  in  length  from  one-fourth  of  an 
inch  to  three  inches,  shielding  the  lamp  and  leaving 
a  slot  in  the  shield  of  the  length  mentioned  and  meas- 
uring the  light  transmitted  through  the  slot.  These 
measurements  have  been  made  with  lamps  of  va- 
rious diameters.  Dr.  ilax  von  Recklinghausen  has 
made  independent  measurements,  comparing  ihe  il- 
luminating value  of  the  lamps  with  incandescent 
lamps  of  equivalent  rated  candlepower,  and  the  re- 
sults of  such  tests  agreed  remarkabW  \vell  with 
the  measurements  obtained  upon  photometers. 

I  have  made  lamps  with  diameter  of  bore  less  than 
one-eighth  of  an  inch  and  as  large  as  three  inches, 
and  from  less  than  three  inches  in  length  up  to 
over  10  feet,  giving  from  less  than  10  candles  up 
to  fully  3,000.  Lamps  of  very  small  bores  give  more 
trouble  in  manufacture  and  operation  than  those  of 
moderate  size.  Lamps  of  innumerable  shapes  and 
dimensions  have  been  constructed  and  great  variation 
of  candlepower  for  various  diameters  obtained. 
There  appears  no  reason  why  lamps  may  rot  be 
made  of  any  size  required  and  of  any  desired  candle- 
power  per  inch  w"ithin  wide  limits,  the  omy  limita- 
tion appearing  being  that  imposed  by  softening  of 
the  glass  when  too  many  candlepower  per  inch  are 
produced.  The  general  rules  established  regarding 
their  operation  hold  good  in  so  far  as  examined,  and 
it  is  possible  to  predetermine  with  almost  absolute 
exactness  the  voltage,  current  consumption  and  can- 
dlepower of  a  lamp  when  the  manufacture  is  per- 
fect. 

The  light  produced  by  pure  mercury  gas  comprises 
orange-yellow,  lemon-yellow,  blue,  green,  blue-violet 
and  violet;  and  although  all  shades  of  these  colors 
may  not  be  present,  their  absence  would  not  be  so  se- 
riously felt  were  it  not  for  the  absence  of  the  red. 
For  some  purposes  the  lack  of  red  in  the  spectrum 
is  objectionable,  but  for  many  uses  it  is  a  positive 
advantage. 

For  shop  work,  drafting,  reading  and  other  work 
where  the  eye  is  called  upon  for  continued  strain. 
the  absence  of  red  is  an  advantage,  for  I  have  found 
light  without  the  red  is  much  less  tiring  to  the  eye 
than  W'ith  it.  It  is  possible  to  transform  some  waves 
of  this  light,  especially  the  yellow  light,  into  red 
light,  and  thus  in  a  measure  to  overcome  tbis  de- 
fect, w^here  required  for  general  indoor  illumination. 
A  moderate  amount  of  ordinary  incandescent  light 
interspersed  with  the  mercury-gas  electric  light 
serves  to  supply  the  deficiency,  and  the  mixture  may 
be  made  most  satisfactoo'.  For  ordinary  street- 
lighting  purposes,  the  mercury  light  is  available 
even  without  the  red,  and  it  should  be  noticed  that 
this  light  has  very  great  penetrating  power  and  seems 
to  be  effective  through  greater  distances  than  an 
equivalent  amount  of  measured  candlepower  from 
the  ordinary  incandescent  lamp.  This  may  be  due 
to  the  fact  that  the  waves  of  the  red  light  are  less 
penetrating  than  those  waves  which  are  present  in 
the  mercury  light,  and  hence  the  least  valuable  por- 
tion of  the  spectrum  having  such  illuminating  effects 
is  omitted  and  the  energy  is  practically  expended  in 
thf^  more  useful  portions  of  the  spectrum. 

I  have  made  lamps  in  which  this  color  objection 
has  been  overcome,  sacrificing  on  some  occasions 
the  extremely  high-light  efficiency  obtained  in  this 
particular  lamp.    Withpnt  dgubt,  lamps  of  this  type 


will  be  produced  whose  light  will  be  even  more 
beautiful  than  this  light  is  objectionable;  in  fact,  I 
have  produced  very  beautiful  and  becoming  light. 
Every  gas  gives  its  own  particular  spectrum  when 
traversed  by  current,  only  part  of  which  is  visible, 
and  that  one  having  its  spectrum  richest  in  the  vis- 
ible portion  is  the  most  efficient  for  service  as  a 
lamp.  Each  develops  its  own  color  peculiarities  and 
presents  its  particular  electrode  phenomena,  chemical 
and  physical,  but  I  am  convinced  it  is  only  a  matter 
of  patient  work  to  render  many  gases  practically 
available  as  light-giving  media.  When  it  is  consid- 
ered that  this  light,  when  obtained  with  mercury 
gas.  has  an  efficiency  at  least  eight  times  as  great 
as  that  obtained  by  the  ordinary  incandescent  lamp, 
it  will  be  appreciated  that  it  has  its  use  in  places 
where  lack  of  the  red  is  not  important,  for  the 
economy  of  operation  will  much  more  than  compen- 
sate for  the  somewhat  unnatural  color  given  to 
illuminated   objects. 

I  would  like  to  state  some  of  the  phenomena  that 
nad  to  be  unraveled  before  it  was  possible  to  estab- 
lish the  laws  governing  the  operation  of  electric 
gas  lamps.  The  conductivity  of  the  gas  of  the  lamp, 
which  is  the  most  important  factor,  is  dependent 
upon  the  diameter  of  the  gas  column,  the  length 
ot  the  gas  column,  the  density  of  the  gas  in  the 
column  and  the  resistance  factor  of  the  particular 
gas;  with  these  must  be  considered  the  resistance 
at  and  about  the  respective  electrodes  to  obtain  the 
total  resistance  presented  by  the  lamp.  In  deter- 
mining the  relative  values  of  these  it  was  assumed 
that  the  resistance  of  the  gas  column  would  vary 
directly  as  the  length;  this  has  so  far  proved  to  be 
true.  From  the  results  of  a  great  number  of  ex- 
periments, and  from  some  particular  ones,  I  was 
able  to  demonstrate  that  the  resistance  varied  in- 
versely with  the  diameter ;  not  as  a  square,  as  in 
metallic  conductors,  but  very  nearly  as  the  first 
power.  It  is  very  difficult  to  obtain  identical  sur- 
roundings for  lamps  of  different  diameters,  and  I 
am  of  the  opinion  that  any  discrepancy  that  occurs 
is  due  to  difference  of  environment.  I  was  able  to 
demonstrate  that  the  resistance  varies  inversely  with 
the  quantity  of  the  current  passed,  which  means  that 
the  lamp  requires  a  constant  voltage,  unless  some 
change  takes  place.  The  voltage  across  the  termi- 
nals of  the  lamp  is  modified  by  the  density  of  the 
gas,  a  gas  having  a  density  of  maximum  conductivity 
or  a  certain  definite  amount  of  matter  and  molecular 
movement  best  suited  for  conduction.  Beyond  the 
point  of  maximum  conductivity  the  resistance  ap- 
pears to  increase  absolutely  directly  with  the  density, 
but  I  wish  to  state  that  my  means  of  measuring  at 
these  low  densities  were  not  sufficiently  accurate. 
The  density  is  an  entirely  controllable  factor,  and  is 
one  of  the  best  means  of  controlling  the  voltage. 
The  laws  above  stated  appear  to  hold  good  as  to 
gases,   generally. 

The  electrode  resistance  at  the  positive,  providing 
there  is  no  alteration  of  the  chemical  or  physical 
condition  of  the  electrodes,  may,  froni  a  practical 
standpoint,  be  regarded  as  being  very  slight  and  will 
be   neglected    for  the   present. 

The  negative-electrode  resistance  offered  very 
great  difficulties  and  required  long  and  patient  ex- 
perimental investigation.  I  found  that  it  consisted 
of  a  variety  of  factors,  and  I  will  briefly  direct  at- 
tention to  those  which  appear  to  have  the  more  im- 
portant bearing  upon  the  operation  of  the  lamp. 
There  is  a  reluctance  to  the  initial  passage  of  current 
which  appears  as  if  self-created  by  the  current — as 
if  by  induction.  Upon  increasing  the  voltage  ap- 
plied thereto,  current  passes  to  a  very  small  ex- 
tent, and  thereupon  there  is  a  fall  in  resistance.  To 
increase  this  small  amount  of  current,  the  voltage 
must  be  still  further  increased.  On  further  increase 
of  current  this  resistance  apparently  ceases,  and 
there  is  an  enormous  decrease  of  voltage.  This  re- 
sistance apparently  does  not  exist  when  chemical  or 
physical    alteration  occurs  at   the  electrodes. 

When  the  last-named  resistance  is  overcome  by 
reason  of  passing  current,  a  flame  may  be  noticed 
proceeding  from  the  negative  electrode  in  a  direction 
perpendicular  to  the  surface  from  which  it  issues. 
If  this  flame  meets  the  current  in  a  right  line,  that 
is  to  say,  projects  in  the  direction  of  the  flow  of 
the  current  at  the  point  of  meeting,  the  total  resist- 
ance of  the  lamp  is  materially  greater  than  when 
the  flame  proceeds  in  a  direction  at  an  angle  to  the 
flow  of  the   current. 

When  the  flame  is  proceding  from  the  negative 
electrode  at  an  angle  to  the  line  of  the  current,  then 
the  resistance  at  the  negative  electrode,  under  the 
conditions  which  are  established  is  reduced,  and, 
practically  speaking,  the  principal  and  controlling 
resistance  of  the  lamp  is  then  located  in  the  gas  path 
proper. 

The  reluctance  to  starting  is  greatly  modified  by 
charging  the  surface  of  the  lamp  exterior  to  the 
negative  electrode  positively,  and  also,  in  a  less  de- 
gree, by  dissipating  the  charge  that  collects  there. 
It  is  for  this  reason  that  the  lamps  have  a  conducting 
band  exterior  to  the  negative.  This  resistance  may 
also  be  modified  by  charging  and  discharging  the 
lamp  with  a  high-voltage  current. 

I  may  here  add  that  these  initial  resistances_  to 
the  passage  of  current  may  be  overcome  by  an  im- 
pulse of  high  potential,  as  by  the  discharge  of  a 
reactive  coil. 

Electrical  relations,  as  well  as  chemical,  exist 
between  the  various  kinds  of  gases  used  and  elec- 
trodes of  different  materials,  so  that  the  presence 
of  some  other  matter,  "foreign  matter,"  may  bring 
about  3  total  change  of  conditions  and  phenomena 


which  normally  should  exist  at  the  negative  elec- 
trode in  a  state  of  purity.  These  conditions  give 
rise  to  new  and  unexpected  phenomena,  and  phe- 
nomena of  great  importance  are  brought  into  ex- 
istence at  the  positive  electrode.  In  the  practical 
manufacture  of  the  lamp,  when  abnormal  conditions 
arise,  that  is  to  say,  when  other  phenomena  than 
those  above  outlined  appear,  or  those  above  outlined 
do  not  appear,  it  is  customary  to  attribute  them  to 
the    presence    of    "foreign    matter." 

From  what  has  been  stated,  it  will  be  seen  that 
the  problems,  which  had  to  be  solved  to  produce  a 
lamp,  comprised,  among  others,  not  only  the  deter- 
mination of  the  conductivity,  of  the  gas  column, 
involving  the  relations  of  the  length  and  diameter, 
but  determining  the  relative  values  of  the  other 
different  factors  of  the  electrical  resistances,  resist- 
ance at  the  electrode,  etc. ;  determining  the  condi- 
tions accompanying  varying  densities,  the  variations 
in  the  conductivity  with  respect  to  the  amount  of 
current  flowing ;  also  methods  of  finding  a  pure 
gas  with  stable  chemical  and  physical  conditions 
within  the  lamps,  and  also  determining  the  relations 
of  the  electrodes  and  gas  with  respect  to  each  other 
under  operating  conditions. 

In  one  experiment  shown  upon  the  former  occa- 
sion referred  to,  the  initial  resistance  to  the  passage 
of  the  current  was  illustrated  and  the  electrical  leak 
through  this  resistance  was  measured,  but  at  that 
time  no  attempt  was  made  to  point  out  the  several 
resistances  or  factors  thereof  which  have  been  re- 
ferred to  above. 

In  some  particular  forms  of  lamp  the  resistance 
at  the  negative  electrode  has  been  availed  of  to 
render  the  negative  electrode  itself  a  source  of  light. 
Such  conditions  were  established  that  no  physical  or 
chemical  change  took  place  at  the  negative  electrode, 
and  it  developed  that  the  electrode  could  then  be 
heated  to  any  desired  temperature.  Iron  elec- 
trodes, under  these  conditions,  may  be  maintained 
at  a  very  high  temperature  and  give  off  considerable 
light,  the  electrode  itself  being  then  the  chief  source 
of  light.  I  even  succeeded  in  melting  platinum  and 
maintained  it  in  a  molten  puddle. 

I  might  mention  an  interesting  negative-electrode 
experiment  where  an  ordinary  lamp  about  30  inches 
in  length  contained  a  rod  of  metal  one-eighth  inch 
in  diameter,  projecting  from  the  mercury  negative  to 
an  eighth  of  an  inch  of  the  positive  electrode,  which 
was  located  as  usual,  and  a  movable  bridging  piece 
permitted  bringing  this  rod  into  electrical  connec- 
tion with  the  positive.  On  forming  contact  and 
jjreaking,  the  current  shoots  to  the  mercury  negative, 
although  the  total  resistance  over  the  lamp  requires 
60  volts,  with  about  two  amperes  passing,  while 
that  of  the  rod  was  negligible  with  respect  tO  ohms. 

The  presence  of  slight  impurities  in  the  lamp 
serves  to  vary  the  resistance  to  starting  in  a  very 
marked  degree.  Under  some  conditions  impurities 
or  "foreign  matter"  facilitate  conduction,  whereas 
under  other  conditions  "foreign  matter"  serves  to 
increase  greatly  the   resistance. 

Referring  again  to  the  flame  occurring  at  the  nega- 
tive which  is  present  while  the  lamp  is  in  operation, 
it  may  be  stated  that  the  direction  of  the  flame  is 
largely,  if  not  entirely,  independent  of  the  direction 
of  the  current,  and  is  determined  by  the  plane  of 
the  surface  receiving  the  current.  The  direction  of 
the  flow  of  the  current  to  that  surface  is.  gener.ally 
speaking,  through  the  shortest  path  from  the  positive 
electrode,  so  that  if  the  entrance  plane  of  the  nega- 
tive-electrode surface  be  out  of  the  perpendicular 
to  the  flow  of  the  current,  then  the  flame  may  be 
made  to  proceed  in  a  direction  out  of  the  path  of 
the  current,  and  thus  will  not  interpose  its  resistance 
to  the  current  flow.  In  some  of  the  types  of  lamps 
showm  here  to-night,  the  surface  of  the  mercury 
constituting  the  negative  electrode,  as  will  be  seen, 
does  occupy  such  a  position  with  relation  to  the  path 
of  the  current,  and  the  flame  proceeds  in  a  Hue  out 
of  the  path  of  the  current.  In  some  of  the  lamps,  for 
the  purpose  of  causing  the  position  at  which  the 
current  passes  into  the  negative  electrode,  to  remain 
fixed  and  the  flame  regulated,  the  metal  leading-jn 
wire  is  carried  to  a  point  at  the  surface  of  the 
mercury,  and  the  path  of  the  current,  once  being 
fixed  upon  this  point,  remains  there  instead  of  wan- 
dering about  the  surface  of  the  mercury,  the  cur- 
rent entering  the  meniscus.  The  flame  may  be  de- 
flected, and  its  position  controlled  by  the  use  of  a 
magnet,  when  so  desired.  Where  no  point  is  used 
there  is  a  tendency  for  the  current  to  wander  and 
burrow,  as  it  were,  into  the  body  of  mercury.  This 
results  in  temporary  depressions,  so  that  the_  flame 
may  proceed  from  the  walls  of  these  depressions  in 
a  direction  at  an  angle  to  the  direction  taken  by  the 
current,  but  the  wandering  of  the  current  about 
the  surface  of  the  mercury  will  necessarily  cause 
a  constant  shifting  of  the  direction  of  the  flame  and 
cause  variation  in  the  resistance  of  the  lamp. 

I  have  used  other  gases  than  the  vapor  of  mer- 
cury as  the  gas  path,  but  mercury  is  more  con- 
venient for  general  experimental  investigation  for 
many  reasons,  among  them  the  fact  that  as  a  nega- 
tive electrode,  its  resistance  is  stable,  the  readiness 
with  which  the  alteration  of  its  condition  may  be 
brought  about,  the  high  efficiency  of  a  mercury  gas 
as  a  light-giving  medium,  and  also  the  fact  that  it 
can  easily  be  obtained  in  a  fairly  pure  state. 


John  R.  Allen  of  Lexington.  Ky.,  representing  the 
Blue  Grass  Consolidated  Traction  company,  has  been 
granted  a  right-of-way  and  franchise  for  the  con- 
struction of  an  electric  railway  from  Winchester  to 
Mount  Sterling. 
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DEVELOPMENT    OF    THE    TELEPHONE    FIELD. 


Telephone  Situation   in   Wisconsin. 

The  Wisconsin  Telephone  company  (Bell)  has 
.made  a  proposition  to  the  Independent  telephone 
companies  of  the  Wisconsin  River  Valley  to  place 
its  toll  business  in  the  valley  in  the  hands  of  the 
Independents  doing  Inisiness  in  Wansau.  Merrill. 
Tomahawk.  Rhinelander.  Marshfield  and  Grand  Rap- 
ids. The  Wisconsin  company  may  change  its  irans- 
milter  (now  of  the  Bell  pattern)  for  the  one  in  use 
by  the  other  companies  to  gain  uniformity.  The 
Wisconsin  company  also  agrees,  according  to  the 
report,  not  to  enter  into  competition  with  the  Inde- 
pendents, withdrawing  entirely  from  the  local  field, 
and  asking  but  a  fair  percentage  for  its  toll-line 
rentals. 

In  relation  to  the  foregoing  proposition  and  to 
the  general  telephone  situation  in  the  state  of  Wis- 
consin. President  A.  L.  Hutchinson,  of  the  Inde- 
pendent Telephone  association  of  Wisconsin,  makes 
the  following  statement  at  the  request  of  the  West- 
ern  Electrician: 

"I  am  pleased  to  say  that  while  the  Wisconsin 
Telephone  company  made  a  proposition  to  the  In- 
dependent companies  operating  in  the  Wisconsin 
River  Valley  to  withdraw  from  the  local  field  with 
Its  exchanges,  in  consideration  of  the  Independent 
companies  turning  over  all  toll  business  to  the  Wis- 
consin company,  and  agreeing  that  the  Bell  toll 
lines  would  be  connected  with  the  Independent  ex- 
changes, the  proposition  was  not  considered  seriously 
for  a  moment  by  the  Independents.  Judge  Gaynor 
of  Grand  Rapids  is  a  member  of  the  executive 
board  of  the  Independent  association  of  the  state. 
and  no  m-ore  loyal  man  to  the  Independent  move- 
ment exists   than   he. 

"As  a  matter  of  fact  the  Wisconsin  company,  now 
controlled  by  the  parent  Bell  company,  is  making  a 
life-and-death  struggle  in  the  city  of  Milwaukee  to 
prevent  a  franchise  being  granted  to  the  Milwaukee 
Telephone  and  Telegraph  company,  an  Independent 
company  backed  by  a  score  of  the  most  w*ealtliy  and 
prominent  business  men  of  Milwaukee.  An  Inde- 
pendent company  operating  in  Milwaukee  means  al- 
most the  annihilation  of  the  Bell  company  in  this 
state.  Without  Milwaukee  the  Independents  are 
prospering  very  nicely,  but  with  Milwaukee  they 
would  sweep  everything  before  them.  And  the  time 
has  come  wnen  the  business  men  of  Milwaukee 
cannot  do  without  connections  with  the  Independ- 
ent companies  in  the   state. 

"The  Independent  company  in  Appleton  opened 
its  exchange  on  January  ist,  and  the  first  four  days 
of  the  month  were  not  sufficient  for  the  Bell  com- 
pany to  remove  all  the  telephones  that  had  been 
ordered  out.  Fond  du  Lac  has  over  700  Independent 
telephones  and  less  than  100  Bell  telepJioncs.  In 
Madison  the  figures  are  1,400  for  the  Inde- 
pendents and  less  than  300  Bell  telephones.  These 
three  cities  are  but  examples  of  the  situation 
throughout  the  state,  and  if  the  Independent  com- 
pany is  now  defeated  in  its  efforts  to  get  into  Mil- 
waukee, the  attempt  will  be  soon  renewed. 

"The  annual  meeting  of  the  Independent  com- 
panies will  be  held  in  Milwaukee  on  the  second 
Wednesday  in  February,  at  the  Hotel  Pfister,  and 
a  large  attendance  is  expected." 


Rocky  Mountain  Bell  Telephone  System. 

G.  Y.  W'allacc.  president  of  the  Rocky  Mountain 
Bell  Telephone  company,  which  has  its  headquarters 
'in  Salt  Lake  City,  stated  recently  that  the  aim  of  the 
company  for  the  last  year  has  been  to  improve  the 
service  given  to  each  subscriber  in  every  way  pos- 
sible. Several  lines  have  been  doubled  and  many 
new  towns  have  been  connected  up  with  toll  lines. 
The  system  has  been  greatly  improved  and  better 
service  is  being  given  than  ever  before. 

During  the  year  the  most  important  work  that 
the  company  ihas  undertaken  in  Utah  has  been  the 
construction  and  equipping  of  the  Beaver-Milford- 
Frisco  line.  Another  work  that  has  attracted  much 
attention  is  the  con.slruction  of  underground  con- 
duits. About  25  miles  of  conduit  has  been  laid  in 
Salt  Lake  City,  and  the  work  has  been  continued 
up  to  the  present  time.  Many  cut-offs  have  also 
been  constructed  10  the  mining  camps  of  Utah. 

During  the  coming  year  the  company  vvill  erect  a 
new  addition  to  its  present  building  and  will  install 
a  new  $75,000  switchboard  capable  of  serving  4.500 
sub.scribers.  Besides  these  two  items  it  is  the  com- 
pany's intention  to  hnild  a  line  connecting  Salt  Lake 
City  with  Boise  direct.  Such  a  line  will  give  every 
subscriber  in  the  state  direct  communication  with 
the  entire  Northwest. which  will  be  one  of  the  largest 
things  this  company  has  yet  undertaken. 

The  principal  territory  covered  by  the  Rocky 
Mountain  Bell  Telephone  company  comprises  the 
four  states  of  LUah,  Montana,  Idaho  and  Wyoming, 
and  in  these  states  nearly  10,000  miles  of  toll  lines 
are  in  operation.  During  the  last  year  2,400  miles 
of  toll  lines  have  been  built  at  an  expense  of  $350,- 
000;    17    small    exchanges    have   been    built    with    Ji 


total  of  1. 000  subscribers;  existing  exchanges  were 
increased  o\'er  3.000  subscribers,  with  a  net  increase 
for  the  last  12  months  of  80  per  cent.,  and  an  in- 
crease of  the  Salt  Lake  exchange  construction  was 
made  costing  $175,000. 

An  interesting  comparison  is  presented  In  this 
company's  exchanges,  namely,  a  general  reduction 
"f  exchange  rates  throughout  the  system  amounting 
to  30  per  cent.,  with  a  net  increase  in  subscribers' 
stations  of  80  per  cent.,  the  invariable  rule  of  a 
corresponding  increase  of  rates  with  an  increase  in 
subscribers'  stations  having  been  reversed  in  the 
case  of  this  company's  system. 

"The  indications  for  exchange  increase  in  ig02  are 
very  flattering."  says  President  Wallace,  "and  with 
growth  and  prosperity  equal  to  iQoi  our  increase 
will  be  ICO  per  cent.  Plans  have  been  made  for 
improvements  and  for  new  exchanges  of  $150,000, 
for  buildings  of  $50,000.  for  new  toll  lines  $390,000 
and  additional  circuits  for  increased  toll  traffic  $60.- 
000.  The  amount  that  will  be  spent  in  Utah  alone 
on  improvements  will  be  $150,000." 


Cheaper  Telephone  Rate   Upheld  in 
Chicago. 

Judge  Murray  F.  Tuley  of  the  Circuit  Court  of 
Cook  County  granted  a  preliminary  injunction  on 
January  7th,  restraining  the  Chicago  Telephone 
company  from  charging  more  than  the  franchise 
rate  of  $125  a  year  for  its  business  service.  The 
case  was  brought  by  the  Illinois  Manufacturers'  as- 
sociation, the  city  of  Chicago  and  over  60  individual 
complainants.  1  he  bill  for  an  injunction  asked  that 
the  rental  provided  by  the  agreements  or  leases 
exacted  by  the  telephone  company  from  its  sub- 
scribers, in  which  the  price  of  service  is  fixed  at 
$r75  a  year,  may  be  declared  illegal  and  that  the 
telephone  company  be  bound  to  furnish  telephone 
service  for  business  purposes  at  $125  a  year,  which 
was  the  maximum  price  mentioned  in  the  franchise 
from  the  city.  Besides  granting  the  injunction,  the 
court  further  held  that  money  paid  \n  excess  of 
that  sum  could  be  recovered  by  the  subscribers, 
this   amounts  to  approximately  $2,000,000. 

Judge  Tuley  says  in  his  opinion ;  "When  a  sub- 
scriber cannot  obtain  satisfactory  service  except  by 
entering  into  a  contract  by  which  he  agrees  to  pay 
a  greater  rate  than  that  fixed  by  the  ordinance,  the 
rate  agreed  to  be  paid,  so  far  as  it  is  in  excess 
of  the  rate  prescribed  by  the  ordinance,  must  be 
held  to  be  an  illegal  exaction  and  not  only  illegal 
but  forced,  a  forced  agreement  by  the  company  ex- 
acted of  the  subscriber,  and  not  a  voluntary  contract 
which  would  estop  him  from  disputing  the  same." 

In  giving  his  opinion  in  the  case  Judge  Tuley 
further  said : 

"Without  reviewing  the  evidence  in  detail,  it  is 
sufficient  to  say.  among  other  things,  that  it  clearly 
appears  that  the  grounded-line  telephone  service,  as 
it  existed  in  1889.  gradually  becoming  more  and  more 
inefficient  and  unsatisfactory.  This  was  caused  by 
the  introduction  of  wires  for  electric  lighting  and 
railway  service  and  the  steadily  increasing  multi- 
plication of  iron  pipes  and  conductors  of  electricity 
being  placed  in  and  over  the  streets  and  alleys  of 
the  city  of  Chicago. 

"The  defendant's  answer  in  connection  with  the 
evidence  clearly  shows  the  inadequacy  and  ineffi- 
ciency of  the  old  service  for  the  changed  condition 
of   affairs. 

"The  improvements  which  the  answer  alleges  were 
made  in  the  old  or  grounded  service  bj'  the  defend- 
ant, and  for  which  it  appears  the  defendant  made 
no  extra  charges  to  subscribers,  must  be  held  to 
have  been  made  to  advance  its  own  interests  as  well 
as  in  the  performance  of  its  duty  to  give  telephone 
service  at  the  rate  of  $125  per  annum.  The  fact 
that  it  made  no  charges  for  such  improvements  in 
the  grounded-line  circuit  must  be  taken  as  a  rec- 
ognition of  its  duty  and  obligation  to  give  an  im- 
proved service  and  remedy  defects  in  the  then  ex- 
isting service  when  it  was  practicable  to  do  so,  and 
this  without   extra  charge  therefor," 

One  of  the  interesting  points  brought  out  in  the 
decision  is  the  definition  of  the  wor'd  "telephone." 
Judge  Tuley  holds  that  the  service  cannot  be  di- 
vided into  separate  items  and  charges  made  for 
each.  He  declares  that  "the  telephone  constitutes  a 
general  term,  .having  reference  to  the  art  of  teleph- 
ony as  an  institution,  but  more  particularly  to  the 
apparatus  as  an  entirety,  ordinarily  used  in  the  trans- 
mission as  well  as  in  the  reception  of  messages," 
and  ""that  the  proper  meaning  of  the  word  is  an 
original  apparatus,  an  institution  and  not  a  single 
instrument." 

It  is  stated  that  the  Chicago  Telephone  company 
vvill  fight  the  case  to  a  finish.  An  appeal  has  al- 
ready been  asked  for. 


TELEPHONE  MEN. 

C.  D.  Carter,  who  has  been  head  collector  for  the 
Northwestern  Telephone  Exchange  company  in 
Minneapolis.  Minn.,  has  gone  to  Crookston.  Minn., 
to  become  superintendent  of  the  exchanges  of  the 
Iron  Range  Telephone  company. 

F.  F.  Sapp,  advertising  manager  for  the  North 
Electric  company  of  Cleveland,  and  a  well-known 
telephone  man.  spent  his  holiday  vacation  in  the 
vicinity  of  Chicago,  as  in  former  years.  Mr.  Sapp 
reports  that  the  telephone  manufacturing  business 
is  in  a  flourishing  condition. 


Indiana  Telephone  Items. 

During  ihe  closing  week  of  the  year  the  Northern 
Indiana  and  Southern  Michigan  Telephone,  Tele- 
graph and  Cable  company  increased  its  capital  stock 
from  $50,000  to  $75,000.  and  the  following  telephone 
companies  were  incorporated  by  filing  articles;  The 
Branch  Independent  Telephone  company  of  Sara- 
toga, capital  $10,000,  directors.  Porter  A.  Dailey. 
Cyrus  Bousman,  Eliza  Dailey,  M.  Y.  Bousman  and 
Charles  Skinner;  the  New  Ross  Cooperative  Tele- 
phone company,  capital  $5,000,  directors.  C.  E.  John- 
son, F.  J.  Booker,  R.  F.  King,  R.  L.  Bratton  and 
D.  W.  Lane;  the  College  Corner  and  Southern 
J  elephone  company,  that  will  operate  telephone  sys- 
tems in  Union  and  Franklin  counties,  capital  $10,- 
000,  directors.  Charles  Stout,  J.  C.  Barkley,  James 
James,  L.  B.  Barkley  and  W.  E.  Bake;  the  Citizens' 
Telephone  company  of  Zionsville,  capital  stock,  $10.- 
000.  which  has  purchased  the  holdings  of  the  old 
company  and  is  arranging  to  connect  with  adjacent 
towns  and  otherwise  extend  its  lines. 

The  Cumberland  Telephone  company  has  an- 
nounced that  its  telephone  exchange  in  Henryvillc 
would  be  ready  for  business  in  a  few  days.  The 
exchange  will  include  Memphis  and  Otesco  sub- 
scribers. This  makes  three  telephone  systems  in 
Henryvillc. 

George  B.  Caldwell  of  Indianapolis,  who  is  fa- 
miliar w^ith  the  Everett-Moore  syndicate's  affairs, 
says  that  it  does  not  control  any  of  the  Indiana 
telephone  lines. 

The  Home  Telephone  company  of  Ft.  AVaync  is 
moving  into  a  large  building  of  its  own.  in  which  a 
switchlward  equipment  for  6,000  telephones  is  near- 
ing  completion.  The  company  has  finished  placing  a 
new  issue  of  $55,000  stock  bonds.  The  exchange 
has  2.100  subscribers. 

The  New  Telephone  company  has  contracted  for 
a  new  branch  exchange  to  accommodate  1,000  or 
more  patrons  on  the  south  side  of  the  city.  A  brick 
building  will  be  erected,  and  the  branch  exchange 
is  to  be  completed  by  June  ist.  A  new  branch  ex- 
change will  also  be  established  on  the  North  Side, 
work  to  begin  in  early  spring. 

The  New  Telephone  company  will  furnish  nearly 
all  the  telephone  service  to  the  police  and  fire  de- 
partments of  Indianapolis  for  1902.  The  contract 
for  furnishing  receivers  and  transmitters  for  the 
Gamewell  police  and  fire-alarm  boxes  at  the  rental 
rate  of  $150  per  year  for  105  boxes  and  transmitters 
and  receivers  was  also  awarded  to  the  New  com- 
pany. The  Board  of  Public  Safety  agreed  to  pur- 
chase for  the  city  the  receivers  and  transmitters  for 
$400,  and  if  the  purchase  is  made  within  six  months 
the  sum  to  be  paid  for  rental  will  be  applied  on  the 
purchase  price.  A  contract  was  griven  the  Central 
Union  Telephone  company  for  15  telephones  to  be 
used  by  the  police  and  fire  departments,  the  con- 
sideration being  $450.  The  New  Telephone  com- 
pany's contract  is  for  $1,310.  F. 


Telephone  News  from  the  Northwest. 

The  Bridgewater  Telephone  company  has  secured 
a  decision  against  the  city  of  Bridgewater,  S.  _D., 
for  the  third  time,  before  the  District  Court  at  Sioux 
Falls.  The,  company  is  given  a  judgment  for  costs 
and  the  right  to  proceed  with  the  construction  of 
the  system. 

The  People's  Telephone  and  Telegraph  company 
has  filed  articles  of  incorporation  in  Duhith,  with 
$50,000  capital  stock.  The  headquarters  will  be  at 
Virginia,  Minn.  The  company  has  sought  fran- 
chises at  various  towns  on  the  Mesaba  range,  but 
has  been  refused. 

The  Badger  Stale  Long-distance  Telephone  com- 
pany is  to  be  reorganized.  C.  M.  Twnning  of  Mon- 
roe. Wis.,  is  chairman  of  the  committee  on  reor- 
ganization. 

The  Wood  County  Telephone  company  of  Grand 
Kapids,  Wis.,  has  increased  its  stock  from  $10,000 
to  $18,000.  The  company  is  strictly  co-operative  and 
has  been  making  some  improvements. 

The  Sunset  Telephone  and  Telegraph  company  in 
Seattle.  Wash.,  proposes  to  lay  wires  from  its  con- 
duits to  a  connection  with  the  street-railway  tracks 
to  take  up  any  stray  current  and  prevent  electrolysis. 

A  telephone  line  will  be  built  at  once  from  Oak 
Grove  to  Grinnell,  Iowa. 

E.  V.  Hanser  has  been  granted  a  franchise  at 
Havre.  Mont.,  for  a  telephone  exchange,  electric- 
light    plant,    waterworks   and    steam-heating   system. 

A  telephone  company  has  been  formed  at  West 
Bend,  Iowa,  with  a  capital  of  $25,000,  to  cover  West 
Bend   and    the    surrounding   territory. 

The  Gowrie  Telephone  company  will  be  formed 
at  Gowrie,   Iowa,   to   install  a  local   exchange. 

The  Long-distance  Telephone  company  \yill  e_s- 
tabli.sh  a  local  exchange  for  Cass  Lake,  Minn.,  in 
the    early    spring. 

Crookston.  Minn.,  has  become  the  headquarters 
of  the  Iron  Range  Telephone  company,  operating 
through   Northern   Minnesota. 

The  Yellowstone  Vallev  telephone  lines,  owned 
l>y  L.  L.  Moffett  of  Billings.  Mont.,  have  been 
merged  with  the  local  exchange  at  Red  Lodge. 
Mont,,  and  the  new  company  will  be  known  as  the 
Montana  and  Wyoming  Telephone  company. 

The  De  Witt  Telephone  company  has  been  in- 
cornorated  at  De  Witt,  Iowa,  with  a  capital  stock 
of  $15,000. 

The   end   of  the    Spokane   and   British   Columbia 
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Telephone  company  seems  to  be  at  hand.  The  sys- 
tem in  the  United  States  has  been  in  trouble  for 
M,me  time.  and.  now  the  part  of  the  systi^m  in  British 
Columbia  is  to  be  wound  up,  as  suit  for  foreclosure 
is  begun.  R- 


Ohio  Telephone  Notes. 

Attorney  John  C.  Rogers,  as  a  taxpayer  in  the 
city  of  Cincinnati,  has  filed  suit  in  the  Superior 
Court  against  the  City  and  Suburban  Telephone 
and  Telegraplt  association  to  restrain  it  from  operat- 
ing in  the  city.  He  alleges  that  the  company  was 
not  organized  at  the  lime  it  was  granted  a  fran- 
chise and  that  it  never  has  had  a  right  to  make 
contracts  and  has  been  operating  illegally.  He  also 
alleges  that  it  failed  to  exercise  the  privileges  and 
rights  granted  within  the  specified  time,  and  that 
these  privileges  and  rights  long  ago  ceased  to  exist, 
if    thev   ever   existed   at    all. 

C.  H.  Marvin  of  Urbana  has  asked  that  a  receiver 
be  appointed  for  the  Mechanicsburg  Telephone  com- 
pany of  Mechanicsburg.  of  which  he  is  a  stockholder 
and"  director.  He  alleges  that  the  company  has  con- 
tracted debts   without  aiuhority. 

The  district  headquarters  of  the  .American  Tele- 
phone and  Telegraph,  company,  have  been  moved 
from  Pittsburg  to  Columbus,  where  offices  have  been 
opened  in  the  Wvandotte  building.  Ohio,  Indiana 
and  Michigan  are  included  in  the  district,  which  has 
recently  been  rearranged  to  suit  the  work  bemg 
done  in  the  various  states.  H.  E.  Willard  is  the 
district  superintendent,  and  he  will  have  a  staff  of 
from  16  to  20  clerks.  It  is  stated  that  the  Central 
L'nion  Telephone  company  will  have  charge  of  tlie 
telephone  work,  while  this  office  will  have  general 
supervision  over  the  district. 

One  hundred  linemen  went  on  a  strike  at  Mans- 
field a  few  davs  ago.  alleging  that  the  Mansfield 
Telephone  company  had  made  a  reduction  of  10  per 
cent,  in  their  wages.  Linemen  of  the  United  States 
Telephone  company  working  near  Belleville,  also 
struck  for  the  same  reason  the  last  of  the  week. 
Work  is  at  a   standstill  there. 

The  Upper  Sandusky  Telephone  company  has  in- 
creased its  capital  stock  from  $12,000  to  $30,000. 


Dissatisfied  Erie  Stockholders. 

In  response  to  an  invitation  signed  "Dissatisfied 
Stockholders"  some  50  holders  of  Erie  Telephone 
stock  met  in  Huntington  Hall.  Lowell.  Mass..  last 
week  to  discuss  matters  afTecting  their  rights  and 
"to  take  measures  for  defense."  to  quote  from  the 
invitation.  C.  0.  Ball,  who  was  instrumental  m 
issuing  the  invitation,  was  chairman.  After  discus- 
sion it  was  decided  that  there  were  three  courses 
that  could  be  pursued— to  take  no  action,  to  apply 
to  the  courts  for  a  receiver,  and  to  accept  the  propo- 
sition made  bv  Kidder,  Peabody  &  Co.  of  Boston 
Over  two-thirds  of  those  present  voted  in  favor  of 
accepting  the  proposition. 

GENERAL  TELEPHONE  NEWS. 

The  Pacific  States  Telephone  and  Telegraph  com- 
pany will  build  a  through  metallic-circuit  line  from 
Spokane  to  Seattle,  Wash. 

There  was  an  increase  of  18.441  instruments  in  the 
net  output  of  the  American  Telephone  and  Tele- 
graph companv  tor  the  month  ended  December  21st. 
and  a  net  increase  of  236.253  instruments  for  the 
year. 

Of  the  interest  and  dividends  paid  in  Boston  in 
Januarv.  the  largest  individual  pa\-ment  will  be  made 
bv  the 'American  Telephone  and  Telegraph  company, 
w'hich  will  disburse  $1,560,894  for  interest  and  divi; 
dends.  This  includes  the  regular  dividend  of  i''- 
per  cent,  and  the  e.xtra  dividend  of  three-fourths 
per  cent.,  payable  January  14th. 

The  Dirigo  (Independent)  Telephone  cofnpany  of 
Maine  has  recently  been  granted  franchises  at  Port- 
land and  Augusta.'  Me.  The  company  now  has  pub- 
lic par  stations  in  51  towns  in  the  state  with  ex- 
changes in  31  of  these  places.  It  has  250  miles  of 
trunk  lines  completed  and  enters  into  direct  com- 
petition with  the  New-  England  (Belli  Telegraph 
and   Telephone    company. 


MANUFACTURERS    AND    DEALERS. 

"There  is  at  least  one  place  in  everj-  town  where 
there  is  so  much  noise  that  people  cannot  hear  the 
telephone  bell"  is  the  sentiment  expressed  by  the 
Electric  Appliance  company  of  Chicago,  which  is 
out  with  a  cure  for  this  trouble — a  special  loud- 
ringing  extension  bell. 

The  American  Electric  Fuse  company  of  New- 
York  and  Chicago  has  just  opened  large  offices  and 
stock  rooms  in  Atlanta.  Ga.,  where  a  complete  stock 
of  fuse  w-ire,  fuses,  wire  connectors,  telephone  pro- 
tectors and  other  American  specialties  will  be  car- 
ried for  the  accommodation  of  the  southern  trade. 
The  Atlanta  office  will  be  in  charge  of  Price  E.  Al- 
lison, who.  for  several  years,  represented  the 
American  Electric  Fuse  company  as  a  traveling  sales- 
man. The  main  factory  of  the  American  Electric 
Fuse  company  is  at  Adrian,  Mich.  It  is  one  of 
the  largest  in  the  telephone  field,  and  gives  employ- 
ment to  over  200  workmen. 


The  Development  of  the  Electron  Idea.' 

Bv     W.    K.M-FMANN'. 

It  is  not  ail  unusual  phenomenon  in  the  history  of 
sc.ence  that  views  which  were  considered  anti(|uated 
and  out  of  date  suddenly  come  into  favor  again, 
though  in  a  more  or  less  modified  form.  An  ex- 
tremely interesling  case  of  this  kind  is  presented  by 
the  revolution  in  our  ideas  of  electric  phenomena 
which  has  taken  place  within  the  last  10  years  and 
which  forms  the  subject  of  my  lecture  to-day. 

1  he  modern  theory  of  electrical  and  allied  optical 
phenomena,  which  may  be  summarized  under  the 
name  of  the  "electron  theory,"  means  practically  a 
return  to  views  as  laid  down  in  the  sixties  and  sev- 
enties by  Wilhelm  Weber  and  Ziillner,  but  modified 
by  the  results  of  Maxwell's  and  Hertz's  researches, 
VV,  Weber  imagined  electric  phenomena  as  the  ac- 
tions of  elementary  electrical  particles — so-called 
"electric  atoms" —  w-hose  mutual  influence  depended 
not  only  upon  their  positions  but  also  upon  their 
relative  velocities  and  accelerations.  Although  Weber 
succeeded  by  means  of  his  hypothesis  in  completely 
describing  the  electrodynamical  phenomena  known 
at  his  time,  and  even  in  giving  a  quantatively  useful 
explanation  of  the  correspondence  between  electric 
and  thermal  conduction  in  metals,  as  well  as  Am- 
pere's molecular  currents  in  magnets,  still  his  theory 
was  far  from  becoming  the  common  property  of 
physicists  of  his  day.  The  reason  for  this  negative 
success  juay  be  sought  for  in  the  fact  that  most  of 
the  laws  of  electrodynamics,  w-hen  expressed  from 
the  standpoint  of  pure  phenomenology  in  the  shape 
of  ditlerential  equations,  are  much  more  simple  and 
convenient  than  Weber's  formulte.  In  addition. 
Weber  makes  no  attempt  to  calculate  the  size  of  his 
electrical  atoms  and  to  test  the  result  by  applying  it 
to  other  molecular  processes.  And,  finally,  the  w^ork 
of  Faraday  and  Maxwell  brought  about  a  general 
feeling  that  in  electric  and  magnetic  phenomena  a 
finite  rate  of  propagation  would  have  to  take  the 
place  of  action  at  a  distance.  This  demand  w-as  al- 
ready put  forward  by  Gauss  in  a  letter  to  Weber  in 
1845,  but  w-as  not  fulfilled  by  Weber's  theory.  Max- 
well's treatises,  begun  in  1861-62  and  concluded  in 
1873  in  his  famous  "Treatise  on  Electricity  and  Mag- 
netism," as  well  as  the  brilliant  experimental  con- 
firmation of  Maxwell's  results  by  H.  Hertz  from 
1887.  seemed  calculated  to  deprive  Weber's  view-s  of 
the  last  vestige  of  vitality.  As  a  matter  of  fact. 
.Maxw-ell's  formulre.  wholly  void  as  they  w-ere  of 
atomistic  conceptions,  represented  the  fundamental 
electrical  phenomena  just  as  well  as  the  old  concep- 
tions based  upon  action  at  a  distance,  and  the  newly 
discovered  Hertzian  w-aves  could  only  be  represented 
by  Maxwell's  theory. 

It  looks  as  if  this  brilliant  success  had  at'  tirst 
blinded  physicists  with  regard  to  the  insufficiency  of 
Maxwell's  theory  in  the  matter  of  the  more  recondite 
optical  phenomena.  According  to  Maxwell,  as  we 
know-,  the  vibrations  of  light  were  not  mechanical, 
but  electrical  vibrations  of  the  ether,  and  the  t-.vo 
constants  by  w-hich  Maxwell  defined  the  electric  and 
magnetic  behavior  of  every  body  (the  dielectric  con- 
stant and  ttie  magnetic  permeability)  had  also  to 
be  the  determining  elements  in  its  refractive  power. 
.\lthougli  the  condition  demanded  by  Maxwell — of 
the  refractive  power  varying  as  the  square  root  of 
the  dielectric  constant — was  well  fulfilled  in  a  num- 
ber of  bodies,  yet.  on  the  other  hand,  many  bodies, 
notably  water,  showed  such  enormous  deviations  that 
they  sufficed  to  prove  the  inadequacy  of  the  theory 
in  its  original  form.  To  this  was  added  the  de- 
pendence of  the  refractive  index  upon  the  color, 
for  which  the  original  theory  gave  no  explanation 
whatever. 

Now-,  after  a  first  and  inadequate  attempt  made  by 
Sellmeiers  in  1874.  Helmholtz  had  formulated  a  me- 
chanical theory  of  dispersion,  founded  upon  the  as- 
sumption that' the  molecules  of  matter  have  certain 
proper    vibrations. 

Already  in  1880,  at  a  time  w-hen  nobody  in  Ger- 
many yet  believed  in  ilaxwell's  electromagnetic  the- 
orj-  of  light,  H.  A.  Lorentz=  showed  that  the  founda- 
tions of  an  electromagnetic  theory  of  dispersion 
could  be  laid  in  a  manner  quite  analogous  to  the 
mechanical  theory,  by  regarding  every  molecule  as 
the  origin  of  electric  vibrations  of  a  definite  period. 
He  says:  "Let  there  be  in  every  material  particle 
several  material  points  charged  with  electricity,  of 
which,  however,  only  one  be  movable,  and  have  the 
charge  c  and  the  mass  11."  Lorentz  derives  the 
equations  of  dispersion  from  this  fundamental  as- 
sumption  of  vibrating   charged    particles. 

The  next  question  is:  What  reason  have  we  for 
assuming  the  presence  of  electric  particles  in  every 
transparent  body?  The  answer  is  furnished  bv  a  set 
of  phenomena  which  hardly  fitted  into  the  Max- 
wellian  theory,  and  which  was.  therefore,  almost  al- 
ways treated  in  accordance  with  the  old  views.  I 
refer  to  the  phenomena  of  electrolysis.  When  the 
electric  current  traverses  an  electrolyte,  then,  accord- 
ing to  Faraday's  law,  every  unit  of  current  deposits 
chemicallv  equivalent  masses  at  the  electrodes.  We 
may,  therefore,  assume  that  every  chemical  equiva- 
lent of  an  ion  wandering  in  the  electrolyte  is  attached 
to  definite  and  unchangable  positive  or  negative 
quantities   of   electricity. 

In  his  Faraday  memorial  address  of  1881  Helm- 
holtz points  out  that  Faraday's  law  necessarily  im- 
plies the  existence  of  electric  atoms.     For,  since  the 
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charged  chemical  atoms  called  by  Faraday  ions  (i,  e., 
wanderers)  are  liberated  at  the  electrodes  as  neutral 
bodies,  there  must  be  a  giving  up  of  the  charges  or 
a  partial  exchange  with  charges  of  opposite  sign. 
During  this  process,  wdiich  cannot  be  instantaneous, 
the  charges  must,  therefore,  be  capable  of  independ- 
ent existence  during  a  short  time  at  least.  It  ob- 
viously suggests  itself  to  regard  this  always  uniform 
unit  charge  as  an  elementary  quantity  of  electricity 
— an  "electric  atom."  And  when  a  neutral  molecule 
— say,  NaCl — splits  up  in  -r  Na  and  —  CI  when  dis- 
solved in  water,  it  is  most  probable  that  both  the 
sodium  and  the  chlorine  atom  had  their  charges  be- 
forehand, and  that  these  charges  were  not  appre- 
ciable because  they  were  equal  and  opposite.  But 
if  we  consider  a  ray  of  light  traversing  a  crystal  of 
salt,  the  charges  and  the  atoms  they  accompany 
must  be  thrown  into  vibrations,  and  must  influence 
the  propagation  of  the  light.  It  is,  therefore,  the 
electrolytic  valency  charges  w-hich  \ve  have  to  regard 
as  the  electric  particles  vibrating  in  a  transparent 
liody,  and  whose  attractive  forces,  as  Helmholtz 
showed,  probably  constituted  the  greatest  part'  of  the 
forces  of  chemical   affinity. 

Now,  although  the  plans  of  the  edifice  of  the  elec- 
tromagnetic theory  of  light  w-ere  laid  in  1880  by 
H.  A.  Lorentz,  and  even  indicated  much  earlier  by 
W.  Weber,  a  full  10  years  was  required  before  the 
discoveries  of  Heinrich  Hertz  gave  the  impetus  to 
collect  the  building  stones  and  work  them  into  shape. 
In  the  years  1S90-93  a  number  of  w-orks  appeared 
by  F.  Richarz,  H.  Ebert  and  G.  Johnstone  Stoney, 
mostly  dealing  with  the  mechanism  of  the  emission 
of  luminous  vapors,  and  in  which  attempts  are  made, 
on  the  basis  of  the  kinetic  theory  of  gases,  to  de- 
termine the  magnitude  of  the  elementary  electrical 
quantity,  called  by  Stone}'  by  the  now  universally 
accepted  name  of  electron.  "The  result  of  these  cal- 
culations is  important,  as  show'ing  that  it  does  not 
clash  with  other  experimental  data.  Thus,  H.  Ebert 
proved  that  the  amplitude  of  an  electron  in  luminous 
sodium  vapor  need  only  be  a  small  fraction  of  a 
molecular  diameter  in  order  to  e.xcile  a  radiation  of 
the  absolute  intensity  determined  by  E.  Wiedemann. 
The  w-ay  of  determining  the  amount  of  electricity 
contained  in  the  electron  is  very  simple.  The  quan- 
tity of  electricity  required  for  the  electrolytic  evolu- 
tion of  one  cubic  centimeter  of  any  monatomic  gas  is 
divided  by  Loschmidt's  number — i.  e.,  the  number  of 
ggs  molecules  contained  in  one  cubic  centimeter. 
Considering  the  uncertainty  of  this  number,  it  can 
only  be  said  that  one  electron  contains  about  10—'" 
electrostatic  units.  The  value  of  this  number  w-ould 
be  very  questionable  but  for  the  circumstance- that 
a  wdiol'e  series  of  other  methods,  to  be  referred  to 
later,  tend  to  very  similar  values. 

While  it  thus  became  clear  that  the  supposition 
of  vibrating  ionic  charges  was  compatible  with  ob- 
served phenomena  as  regards  the  order  of  magnitude, 
two  works  appeared,  independent  of  each  other, 
which  completed  the  edifice  of  the  electromagnetic 
theory  of  light.  Of  these  works,  that  of  Helmholtz' 
only  deals  with  the  special  question  of  the  disper- 
sion of  light  in  absorbing  media,  w-hile  the  other,  due 
to  H.  A.  Lorentz,-  goes  much  further.  It  shows  how 
the  assumption  of  vibrating  charged  particles  in 
transparent  bodies  eliminates  all  the  difficulties  in  the 
way  of  an  adequate  explanation  of  the  propagation 
of  light  in  moving  bodies,  such  is  the  aberration  of 
stellar  liglit.  Lorentz's  theory  leaves  Ma-xwell's  the- 
ory untouched  as  regards  the  free  ether.  A  material 
body  influences  the  optical  and  electrical  processes 
only  by  virtue  of  the  electric  charges  contained  in  it, 
while  in  the  interspaces  filled  with  ether  everything 
remains  unchanged.  Ma.xwell's  "dielectric  constant" 
therefore  disappears  as  a  fundamental  conception 
in  Lorentz's  theory.  It  becomes  a  derived  con- 
ception, and  it  is  immediately  seen  that  for  rapid 
electric  oscillations,  in  which  the  inertia  of  the  vi- 
brating charges  enters  into  consideration,  it  has  no 
significance.  The  same  applies,  mutatis  mutandis,  to 
the  magnetic  permeability. 

In  view  of  the  facility  with  which  Lorentz's  theory 
explains  the  dispersion  and  observation  phenomena, 
a  direct  proof  of  its  truth  was  hardly  required.  But 
that  was  also  forthcoming.  In  1896  a  pupil  of  Lo- 
rentz, P.  Zeeman,'  discovered  a  phenomenoii  whose 
existence  Faraday  had  vainly  sought  for  in  1862, 
If  a  luminous  vapor,  say  a  sodium  flame,  is  brought 
into  a  strong  magnetic  field,  the  spectriim  lines  of 
the  vapor  show  peculiar  changes,  consisting  of  a 
doubling  or  trebling,  according  to  the  line  of  vision. 
These  changes  are  predicted  by  Lorentz's  theory. 
The  Zeeman  phenomenon  further  permitted  a  de- 
termination of  the  inert  mass  connected  with  the 
vibrating  charges,  and  then  a  striking  result  was 
obtained.  The  vibrating  electron  is  always  nega- 
tively charged,  while  the  postive  charge  is  station.ary, 
"The  ratio  of  charge  to  mass  is  that  of  17.  million 
electromagnetic  units  to  one  gramme,  and  since  one 
gramme  of  hydrogen  only  contains  9,650  units,  it 
follows  that  the  mass  attached  to  the  vibrating  elec- 
tron is  only  about  one  two-thousandth  part  of  the 
hydro.gen  atom.  The  original  and  almost  tacit  as- 
sumption that  the  whole  ion — i.  e..  the  chemical  atom 
plus  its  valency  charge — was  in  oscillation  must, 
therefore,  be  abandoned.  We  must  suppose  that  the 
charge.  ju.st  as  is  the  case  in  electrolysis,  has  also 
an  independent  mobility  in  the  light-emitting  mole- 
cule, and  that  the  mass  concerned  in  the  Zeeman 
r.heiiomenon   is   that   of  the  electron   itself 
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We  thus  arrive  at  a  view  whicli  nearly  coincides 
with  the  old  conception  of  Weber,  but  with  the 
important  difference  that  instead  of  a  direct  action 
at  a  distance  we  have  an  action  transmitted  by  the 
ether,  and,  further,  that  we  have  now  a  perfectly 
distinct  numerical  estimate  of  the  magnitude  of  the 
electric  atoms.  Another  difference  from  Weber  is 
this :  Weber  assumed  at  haphazard  that  the  posi- 
tive particles  were  the  more  mobile.  Now,  in  ac- 
cordance with  the  Zeeman  effect,  we  must  give  the 
negative  particles  that  property.  It  has  been  found 
that  in  other  electron  phenomena  also  it  is  always 
the  negative  electron  which  appears  as  the  freely 
mobile  one.  Whence  this  curious  one-sidedness 
conies,  whether  it  will  some  day  be  possible  to  prove 
the  existence  of  a  free  positive  electron  or  whether 
we  must  substitute  a  unitarian  theory  for  the  dual- 
istic  theory  of  electricity,  we  must  leave  to  future 
developments.  . 

The  development  of  the  electron  conception  in  the 
theory  of  light  which  I  have  sketched  was  quickly 
followed  by  a  similar  development  in  a  purely  elec- 
trical   field.  ,   ■       ,        1 

-\ttenipts  had  long  been  made  to  explain  the  elec- 
tric discharge  in  gases  as  a  process  closely  related 
to  electrolysis.  W.  Giese  was  the  first  who  supported 
this  hypothesis  by  an  investigation  of  conduction  in 
Hanie  gases,  and  who  also  attempted  to  explain  tJie 
conductivity  of  metals  by  the  migration  of  ions. 

But  it  was  more  especially  the  cathode  rays  to 
,vhich  partly  in  consequence  of  the  discovery  of  the 
Roentgen  ravs  at  the  end  of  1895,  the  greatest  at- 
tention was  "again  directed.  PUicker  and  Hittorf 
were  the  first  to  study  the  peculiar  green  fluorescence 
of  the  glass  walls  in  highly  exhausted  discharge 
tubes  In  the  course  of  further  investigations,  in 
which  E.  Goldstein  did  special  service,  it  was  found 
that  a  peculiar  kind  of  rays  must  be  in  question,  pro- 
ceeding from  the  negative  electrode,  and  therefore 
named  "cathode  rays"  by  Goldstein.  Crookes  at- 
tempted to  explain  the  behavior  of  these  rays  in  the 
magnetic  field— their  heat  effects,  their  supposed  me- 
chanical effects— bv  the  assumption  that  these  rays 
consisted  of  gaseous  molecules  charged  negatively 
at  the  cathode,  then  repelled  as  in  the  pith-ball  dance 
and  projected  into  the  vacuum  tube.  And  most  of 
the  phenomena  observed  could  be  fairly  well  ex- 
plained on  that  assumption.  More  accurate  inves- 
tigations, especiallv  those  of  a  numerical  character, 
soon  proved  the  untenable  character  of  Crookes  hy- 
pothesis—at least,  in  its  original  form.  Unfortu- 
nately the  good  was  given  away  with  the  bad,  es- 
pecially in  Germany,  and  the  w^iole  hypothesis  was 
abandoned  just  because  the  special  conception  of 
molecules  charged  by  contact  proved  untenable.  But 
nobodv  could  put  anvthing  belter  in  its  place,  ihe 
more  facts  were  accumulated,  the  more  puzzling  be- 
came the  cathode  rays,  and  eventually  matters  went 
so  far  that  it  was  almost  considered  unbecommg  for 
a  decent  physicist  to  concern  himself  with  phenom- 
ena so  little  amenable  to  theoretical  and  quantitative 
treatment.  Then  there  came  suddenly  the  most  puz- 
zling of  all  obscure  phenomena— the  X-rays  discov- 
ered by  Roentgen— and  therewith  a  new  stimulus 
for  attacking  the  various  riddles.  The  work  then 
done  was  soon  crowned  with  success. 

The  investigations  of  E.  Wiechert.  E.  Aschkinass, 
W  Kaufmann,  J.  J.  Thomson,  W.  Wien,  P.  Lenard 
and  T.  Des  Coudres  led  to  the  uniform  conclusion 
that  nothing  was  required  but  a  modification  of 
Crookes'  hypothesis  in  order  to  arrive  at  an  ex- 
planation of  almost  all  the  phenomena  which  would 
be  free  from  contradiction.  It  was  only  necessary 
to  regard  the  cathode  rays  as  charged  particles  much 
smaller  than  the  ordinary  atoms,  A  whole  series 
of  measurable  properties  of  the  cathode  rays  made 
it  possible  to  determine  the  charge  per  unit  of  mass 
of  the  particles.  The  result  varied,  indeed,  from 
one  observer  to  another,  between  seven  and  19  mil- 
lion electromagnetic  units  per  gramme.  But,  in  any 
case,  the  numbers  so  closely  approached  those  deter- 
mined from  the  Zeeman  effect  that  the  hypothesis 
pnibablv  first  put  forward  by  Wiechert  may  be  un- 
hesitatingly adopted:  That  we  have  to  do  in  both 
cases  with  the  same  particles — viz..  the  electrons. 
We,  therefore,  have  in  the  cathode  rays  the  electrons 
which,  in  optical  phenomena,  lead  a  somewhat  ob- 
scure existence — bodily  before  us,  so  to  speak. 

A  number  of  resulting  phenomena  could  now  be 
explained  in  a  simple  manner.  Such  an  electron, 
flying  with  an  enormous  velocity  (after  Wiechert's 
meas'urcmeuts  from  one-fifth  to  one-third  the  velocity 
of  light,  according  to  the  electromotive  force),  must, 
when  impinging  upon  a  solid  body,  necessarily  pro- 
duce an  explosive  electric  wave  and  send  it  out  into 
space  as  a  projectile  sends  out  a  sound  wave.  We 
have  good  grounds  to  suppose  that  Roentgen  rays 
are  such  waves.  Further,  if  the  electrons  fly  out 
from  the  surface  of  the  cathode,  they  will  obviously 
have  traveled  in  the  interior  of  the  metal  toward  the 
surface:  and  the  electric  conduction  of  metals  prob- 
ably also  consists  in  a  migration  of  electrons.  While, 
therefore,  in  a  liquid  electrolyte  the  electron  always 
appears  linked  to  a  material  atom  as  "ion,"  we  have 
to  do  with  frcciv  wandering  electrons  in  a  metal. 
This  electron  theory  of  metals,  as  whose  first  author 
we  have  alreadv  considered  W,  Weber,  has  recentlv 
been  mathematically  formulated  so  thoroughly  by  E. 
Riecke'  and  P.  Drudc'  that  it  admits  of  testing  by 
experiment ;  for  the  ratio  of  the  electric  and  thermal 
conductivities  of  metals,  particularly,  a  number  was 
obtained  which  agrees  with  observation  to  within  a 
few  per  cent.  The  optical  behavior  of  metals,  also, 
seems   to  show   an   agreement   between   theory  and 

I.     VVicd.  Add..  66.  353.  515.  I.I99,  1898. 

J.    Ann.  derPhysik,,  i;  506,'i9OO.    3:369,^1900. 


WESTERN     ELECTRICIAN 

experiment,  and  P.  Lenard'  has  shown  that  by  the 
illumination  of  a  metallic  surface  by  ultra-violet 
light  the  electrons  may  be  thrown  into  such  rapid 
oscillation  that  they  fly  away  from  the  surface,  and 
then  show  a  behavior  very  similar  to  that  of  cathode 
rays  due  to  ordinary  discharges. 

If  we  finally  consider  conduction  in  any  gas  made 
conducting  by  Roentgen  rays,  by  ultra-violet  light, 
or  by  strong  heating,  it  also  appears  that  an  unob- 
jectionable explanation  of  the  numerical  results,  es- 
pecially as  obtained  by  J.  J,  Thomson  and  his  fol- 
lowers, is  only  possible  on  the  assumption  of  wander- 
ing particles  within  the  gas.  It  seems  to  follow, 
nom  certain  differences  in  the  behavior  of  the  posi- 
tive and  negative  particles,  that  the  negative  particles 
are  mostly  free  electrons,  many  of  which  are,  how- 
ever, caught  up  by  gas  molecules  after  a  short  mi- 
gration, and  tose  most  of  their  mobility  through  the 
added  inertia.  The  positive  particles  consist  of  the 
jjoriions  of  the  molecules  remaining  after  the  nega- 
tive electron  has  been  split  off.  The  view  here 
sketched  completely  obviates  an  objection  which  was 
formerly  used  to  disprove  the  ionic  theory  of  gas- 
eous conduction.  How  is  it  possibile,  it  was  urged, 
for  a  monatomic  gas,  say  mercury,  to  disassociate  it- 
self into  ions?  Not,  indeed,  into  electrolytic  ions,  but 
certainly  into  a  positively  charged  atom  and  a  .nega- 
tive electron.  Both  together  form  the  neutral  mona- 
tomic molecule,  J.  J.  Thomson"  has  even  succeeded 
by  observation  of  conducting  gases  in  measuring  the 
absolute  magnitude  of  the  charge  of  a  single  ion,  and 
found  a  good  agreement  with  the  elementary  quantity 
previously  obtained.  Let  me  add  that  lately  a  nearly 
equal  value  for  the  electron  has  been  found  by  M. 
Pl^nck^  along  a  third  and  quite  independent  line — 
viz.,  from  the  law  of  radiation  of  a  so-called  "ab- 
solutely black  body."  Everywhere,  therefore,  in  all 
states  of  aggregation  the  electron  plays  an  important 
part  in  electrical  and  optical  phenomena.  They  are 
the  smallest  parts  of  the  visible  world  hitherto 
known.  Their  presence,  even  in  the  absence  of  ex- 
ternal optical  or  electrical  influences — i.  e.,  their 
permanent  existence — would,  so  to  speak,  represent 
the  keystone  in  the  logical  edifice  which  I  have  been 
endeavoring  to  build  up  before  your  eyes.  And  this 
keystone  also  is  forthcoming. 

Shortly  after  the  discovery  of  the  Roentgen  rays 
Becquerer  found  that  uranium  compounds  perma- 
nently, and  without  external  influence,  emit  a  kind  of 
rays  which  are  very  similar  to  Roentgen  rays,  and 
G.  S.  Schmidt  subsequently  showed  that  thorium 
compounds  emit  similar  rays.  Further  investiga- 
tions, especially  of  the  Curies,  showed  that  those 
rays  did  not  proceed  from  the  uranium  itself,  but 
from  certain  admi.xtures  which  may,  by  a  very  la- 
borious process  of  fractionization,  be  separated  from 
the  uranium,  and  finally  so  concentrated  as  to  radiate 
about  50,000  times  more  strongly  than  the  uranium. 
It  seems  that  in  the  final  product,  consisting  mostly 
of  a  barium  salt,  a  new  element  is  contained,  which 
has  been  called  radium,  by  which  it  is,  of  course, 
not  proved  that  just  this  element  is  the  origin  of 
the  radiation.  These  Becquerel  rays,  which  at  first 
were  considered  to  be  related  to  Roentgen  rays,  were 
soon  found  to  be  subject  to  magnetic  deflection,  and, 
therefore,  more  closely  akin  to  cathode  rays.  After 
Dorn  and  Becquerel  had  also  proved  their  electric 
deflection,  it  was  possible  to  determine  the  speed 
and  the  charge  per  unit  of  mass  for  these  rays,  and 
the  result  showed  an  agreement  with  that  derived 
from  cathode  rays.  Later  and  accurate  measure- 
ments made  by  myself  seem  even  to  indicate  a  com- 
plete  agreement. 

We  have,  therefore,  in  the  radium  rays  a  class  of 
bodies  capable  of  emitting  electrons  without  any  ex- 
ternal influence.  As  regards  the  source  of  energy 
and  the  whole  mechanism  of  the  phenomenon  we  are 
still  face  to  face  with  a  complete  riddle,  especially 
as  we  seem  to  have  to  do  with  velocities  nearly 
equalling  the  velocity  of  light,  velocities  which  we 
could  probably  not  attain  without  the  most  formid- 
able difficulties  by  means  of  electrical  forces  alone, 
as  available  as  cathode  rays.  Just  the  behavior  of 
electrons  at  such  prodigious  velocities  appears  likely 
to  shed  much  light  on  their  true  nature.  Especially, 
it  may  be  decided  by  direct  measurement  whether 
the  mass  of  the  electrons  is  not  only  "apparent," 
and  an  illusion  due  to  electromagnetic  effects. 
Experiments  hitherto  made  actually  point  toward  an 
apparent   mass. 

And  here  we  come  to  a  question  which  deeply 
affects  the  structure  of  matter  in  general.  If  an 
electric  atom  only  in  virtue  of  its  electrodynamic 
properties  behaves  like  an  inert  particle,  is  it  then 
not  possible  to  regard  all  masses  as  only  apparent? 
May  we  not,  instead  of  the  sterile  efforts  to  reduce 
electrical  to  mechanical  phenomena,  attempt  the  re- 
verse process  of  reducing  mechanics  to  electrical 
principles?  Here  we  return  to  views  already  culti- 
vated by  Zollner  30  years  ago  and  lately  improved 
upon  by  H.  A.  Lorentz,  J.  J.  Thomson  and  W.  Wien  : 
if  all  material  atoms  consist  of  conglomerates  of 
electrons,  then  their  inertia  results  as  a  matter  of 
course. 

To  explain  gravitation,  it  is  only  necessary  to  as- 
sume that  the  attraction  between  opposite  charges 
slightly  exceeds  the  repulsion  between  equal  charges. 
An  experimentum  crucis  for  this  view  would  be  the 
proof  of  a  time  propagation  of  gravitation,  or  its 
dependence  upon  the  position  and  velocity  of  the 
gravitating  bodies.  

I.  wien.  Ber.,  108,  1.649,  1899, 

2  Phil,  Mag..  48.  528.  1898. 

3.  Ann.  der  Physik,,  4,  564,  1901, 

4,  Comptes  Rendus,  122,  420,  1896, 
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Thus,  the  electrons  would  be  the  long-sought-for 
"primordial  atoms"  whose  different  groupings  would 
fomi  the  chemical  elements,  and  the  old  alchemists' 
dream  of  the  transformation  of  the  elements  would 
be  brought  a  good  deal  nearer  realization.  We 
might  assume,  for  instance,  that  among  the  in- 
numerable possible  groupings  of  electrons  only  a 
relatively  limited  number  would  be  sufficiently  stable 
to  occur  in  larger  quantities.  These  stable  group- 
ings would  then  be  the  elements  as  known  to  us. 
Perhaps  a  mathematical  treatment  of  this  question 
will  one  day  succeed  in  presenting  thfe  relative  fre- 
quency of  the  elements  as  a  function  of  their  atomic 
weights  and  in  solving  many  another  problem  of  the 
periodic  system.  If  we  cast  a  glance  into  the  world 
of  space  we  see  many  phenomena  which  await  the 
application  of  the  electron  theory,  notably  the  solar 
corona,  the  tails  of  comets,  and  the  aurora. 

Although  much  may  yet  appear  hypothetical,  it  is 
clear  from  what  has  been  said  that  the  electrons — 
those  minute  particles  whose  size  is  to  that  of  a 
bacillus  as  the  size  of  a  bacillus  to,  say,  the  whole 
earth,  and  whose  properties  we  may  yet  measure 
with  the  greatest  precision — that  these  electrons  are 
one  of  the  most  important  foundations  of  our  whole 
world  structure. 


Philadelphia  Elevated  Railroad. 

It  is  stated  that  plans  for  Philadelphia's  proposed 
elevated  railway  have  practically  been  completed  by 
George  H.  Thompson,  chief  engineer  of  the  Ameri- 
can Elevated  Railroad  company,  which  will  receive 
the  contract  for  the  construction  of  the  road.  It 
is  reported  that  J.  Pierpont  Morgan  has  agreed  to 
finance  the  Philadelphia  company,  organized  by  the 
Mack-Foerderer  syndicate.  Within  60  days  the  Mar- 
ket Street  Elevated  Railway  company,  chartered  im- 
mediately after  the  passage  of  the  rapid-transit  acts 
by  the  last  Pennsylvania  Legislature,  will  begin  con- 
struction work  on  Market  street  from  the  Delaware 
River  west  to   Sixty-third  street. 

Until  he  entered  the  service  of  the  American  Ele- 
vated Railway  company  four  months  ago,  Mr,  Thom- 
son, the  engineer,  had  been  connected  with  the  New 
York  Central  Railroad  company  for  25  years. 
"His  plans  for  the  Philadelphia  road,"  says  the 
New  York  Times,  "contemplate  one  of  the  most 
complete  and  modern  elevated  lines  in  the  world. 
Electricity  will  te  the  motive  power.  The  plans 
provide  for  a  double  central  rail  track  and  an  addi- 
tional inverted  rail  under  each  end  of  the  ties, 
which  serve  as  conductors  and  also  to  balance  and 
bind  the  cars  iipon  the  track.  The  truck  has  cen- 
tral wheels  placed  tandem.  These  wheels,  which 
support  and  drive  the  cars,  are  made  in  two  pieces, 
and  when  bolted  together  embrace  a  series  of  balls 
at  the  rim  of  the  wheel,  these  taking  the  place  of  a 
fi.xed  flange.  Pendent  from  each  side  of  the  truck 
is  hung  a  bracket  which  drops  below  the  ends  of 
the  ties  and  holds  a  set  of  wheels  that  engage  the 
inverted  rails  under  the  ties,  thus  balancing  and 
binding  the  truck  to  the  track,  and  at  the  same 
time  taking  the  place  of  the  trolley.  The  result 
of  such  a  construction  removes  absolutely,  it  is 
claimed,  the  dangers  from  derailing  and  makes  it 
possible  to  attain  very  great  speed.  Single  cars  in 
place  of  trains  will  be  used  in  operation.  The  road 
itself  will  be  as  ornate  as  possible,  while  the  sta- 
tions will  be  commodious  and  handsomely  ap- 
pointed." 


Linemen's  Side-cutting  Plyer. 

The  accompanying  cut  illustrates  a  tool  for  tele- 
phone, telegraph  or  any  electrical  work  where  side- 
cutting  plyers  are  required.  The  Smith  &  Hemen- 
way  company  and  the  Utica  Drop  Forge  and  Tool 
company.  New  York  city,  handle  this  tool,  which 
is  known  as  a  Swedish  side-cutting  and  splicing 
plyer  (No.  125).  The  plyer  is  made  from  the  cele- 
brated Swedish  electro-boracic  steel,  which  has  been 
tested  for  years,    and   found   to  be  everything  that 


linemen's  side  cutting  plver, 

is  necessary  to  make  a  first-class  article  that  will 
stand  cutting  the  hardest  kind  of  steel  and  iron 
wire  without  affecting  the  cutting  edge. 

The  plyer  has  a  patent '  round  edge,  which  is  a 
great  advantage,  as  it  can  be  carried  in  the  pocket 
without  wearing  or  tearing  the  clothes.  It  is  also 
very  desirable  where  linemen  are  liable  to  drop  the 
plyers  on  the  wire  where  they  are  working.  Square 
edges  will  invariably  break  the  scale,  thereby  in- 
juring the  conductivity  of  the  wire,  while  the  patent 
round  edge,  it  is  claimed,  will  not.  The  plyer  is 
very  useful  in  copper-wire  work.  It  has  a  polished 
head  and  jaws,  is  finished  in  either  half-polished, 
polished  or  nickeled  style,  and  comes  in  six  different 
sizes. 


A  plan  is  on  foot  to  build  a  belt  line  of  electric 
railroad  through  Boone  and  Kenton  counties,  Ky., 
with  Newport  as  a  basis.  It  is  said  Nev/  Yorl? 
capitalists  are  interested  in  th§  scheme, 
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Chicago  Street-railway  Imbroglio. 

Mayor  Carter  H.  Harrison  presented  a  special 
message  to  the  Chicago  City  Council  on  January 
6th,  giving  in  detail  his  views  on  the  traction  fran- 
chise-extension problem.  The  principal  features  of 
the  mayor's  recommendations,  many  of  them  differ- 
ing from  those  suggested  by  the  local  transportation 
committee  in  its  report,  were  as  follows :  A  better- 
ment of  existing  accommodations  with  regard  I.0 
comfort  and  decency.  Compensation  to  the  public 
in  return  for  what  the  public  gives;  this  compensa- 
tion to  be  either  a  percentage  of  gross  receipts  paid 
into  the  treasury  as  a  trust  fund,  to  be  e.xpended 
solely  in  the  maintenance  and  care  of  public  streets 
and  alleys,  a  reduction  of  fares,  or  a  combination  of 
botli  these  forms.  A  waiver  of  all  alleged  rights 
under  the  so-called  gg-year  act.  Provision  for  the 
acquirement  by  the  municipality  of  the  lines  at  the 
expiration  of  the  grant.  The  use  of  the  "under- 
ground trolley"  within  certain  boundary  lines  and 
the  realignment  of  terminals  in  order  that  trans- 
portation may  be  rapid  and  the  congestion  of  streets 
and  the  overcrowding  of  cars  avoided.  The  simul- 
taneous expiration  of  all  franchises  and  the  express 
prohibition  of  the  transfer  of  a  franchise  to  a  non- 
resident or  foreign  corporation.  A  general  system_ 
of  transfers.  Publicity  of  accounts.  The  use  of 
modern  grooved  rails  in  all  paved  streets  and  the 
paving  of  the  rights-of-way  either  with  asphalt  or 
with  dressed  granite  blocks.  The  reference  of  all 
extension  ordinances  to  a  popular  vote  of  the  peo- 
ple for  their  sanction  and  indorsement. 

The  organized  labor  interests  of  the  city  have  de- 
clared in  favor  of  a  three-cent  fare  and  municipal 
ownership  and  have  severely  criticized  the  report  of 
the  local  transportation  committee. 

Over  20  detectives  have  been  assigned  to  gather 
statistics  concerning  the  street-railway  transporta- 
tion facilities  in  the  three  sections  of  the  city.  They 
will  report  on  the  number  of  cars  passing  certain 
points,  the  number  of  passengers  seated  and  stand- 
ing. 

At  the  council  meeting  at  which  the  mayor's  mes- 
sage was  presented  nine  orders  demanding  reform 
in  the  city's  street-railway  service  were  introduced. 
In  each  instance  a  demand  was  made  that  the  city 
take  drastic  measures  to  bring  about  the  operation 
of  a  sufficient  number  of  cars  to  have  congestion 
relieved  by  requiring  the  companies  to  run  more 
cars,  calling  for  sw^eeping  changes  in  the  running 
time  and  the  conditions  of  the  "owl"  service,  and 
proper  lighting  of  cars.  In  several  instances  pub- 
lic protests  accompanied  these  orders.  Some  of  the 
orders  were  passed,  but  most  of  them  were  referred 
to  committees. 


COMMUNICATION. 


Marconi  and  His  Work. 

As  a  result  of  Mr.  Marconi's  visit  to  the  Canadian 
capital  it  is  stated  that  Sable  Island  will  probably 
be  chosen  as  a  station  for  transmitting  warning 
signals  to  the  many  steamers  that  continually  cross 
and  recross  the  Atlantic,  within  a  comparatively 
short  distance  of  the  "graveyard  Of  the  Atlantic," 
the  scene  of  so  many  marine  disasters.  Mr.  Mar- 
coni is  said  to  be  much  impressed  with  the  situation 
of  Sable  Island  as  a  site  for  a  station  to  communi- 
cate with  his  establishment  on  the  coast  of  Corn- 
wall, England.  However,  he  still  favors  Cape 
Breton    for   his   station   on   this    side    of   the   ocean. 

The  Dominion  minister  of  public  works,  whose 
department  has  control  of  the  Canadian  coast  tele- 
graph system,  has  consulted  Marconi  with  reference 
to  the  establishment  of  wireless  stations  on  Prince 
Edw^ard  Island  and  the  mainland  of  Nova  Scotia 
or  New  Brunswick,  so  that  communication  may  be 
maintained  across  the  Northumberland  Strait  inde- 
pendently of  the  existing  cable  w^hich  is  under  con- 
trol of  the  Anglo-American  company.  The  inventor 
has  also  had  some  informal  talk  with  the  Dominion 
government  about  equiping  the  chief  lighthouse  sta- 
tions, in  the  Gulf  of  St.  Lawrence  and  the  Mari- 
time Provinces,  with  the  wireless  system.  There 
are  about  42  stations  where  the  installation  of  the 
Marconi  apparatus  would  be  of  great  advantage  to 
the  big  steamships   using    the    St.   Lawrence   route. 

Marconi  is  said  to  have  received  an  offer  of  $1,000 
a  lecture  for  12  to  be  delivered  by  him  in  the  United 
States.  He  declined,  as  his  hopes  and  ambitions  soar 
beyond  lecturing  at  $1,000  a  night.  He  is  neglect- 
ing the  immediate  development  of  short-distance 
wireless  telegraphy,  in  which,  he  says,  money  can 
be  made  at  once,  in  order  to  demonstrate  the  possi- 
bilities of  trans-Atlantic  work,  and  he  says  that  he 
has  no  inclination  to  stand  on  the  lecture  platform 
while  such  a  great  matter  engages  his  attention. 


General  Electric  Fusible  Switches. 

The  fused  switch  herewith  illustrated  has  been  put 
on  the  market  by  the  General  Electric  company.  It 
consists  of  a  combination  of  the  well-known  punched 
clip-spring  switch,  with  the  Edison  fuse  plug,  and 
IS    designed    for    125-volt    service. 

The   use    of    this    form    of    fuse    is    said    to   have 


The  Cedar  Rapids  Damage  Suit. 

To  the  Editor  of  the  Western  Electrician: 

In  relation  to  the  interesting  damage  suit  men- 
tioned in  your  valuable  paper  of  the  28th  inst.  I 
beg  leave  to  say:  The  trouble  in  the  transformer 
was  not,  possibly,  due  to  the  lightning.  I  had  a 
case  once  during  the  time  of  my  connection  with  the 
lighting  business  something  like  it,  only  different 
in   having  a    less    serious   termination. 

The  trouble  started  in  this  way:  For  some  time 
we  noticed  extra  high  potentials  about  the  entire 
system ;  these  would  come  on  after  about  one  hour's 
run  from  the  time  of  starting.  Sometimes  they 
would  appear  by  the  alternator ;  and  we  were  greatly 
puzzled  for  a  few  days.  The  testing  of  transformers 
revealed  nothing.  One  evening  while  going  over 
the  lines  my  attention  was  called  to  the  fact  that 
someone  was  shocked  in  a  basement,  though  not 
severely.  The  lights  were  operated  at  that  point 
from  a'  lOO-light  transformer,  and  the  light  showed 
no  defect.  But  the  leakage  about  that  part  of  the 
system  was  something  to  behold.  Many  people  were 
having  sport  with  it  by  taking  hold  of  the  keys  on 
the  sockets  and  receiving  shocks;  the  weaker  ones 
would  drop  to  the  floor,  to  the  delight  of  the  spec- 
tators. Touching  a  'lamp  bulb  would  result  in  a 
shock  so  strong  that  one  could  not  release  his  hold 
from  the  lamp. 

By  testing  this  transformer  it  was  found  that 
though  it  was  perfectly  insulated  when  cold,  it  was 
not  when  warmed  up.  It  appeared  that  the  car- 
bonization of  the  insulation  and  the  heat  combined 
would  pass  a  very  diminutive  current  over  and 
through  the  insulation,  making  the  transformer  a 
step-up  one  and  producing  two  distinct  currents  at 
the  same  time — one  for  the  light  circuit  and  one  of 
high  potential.  This  seems  possible  with  the  type 
of  transformers  that  have  been  filled  with  insulating 
compound  between  the  wire  windings,  thus  forming 
a  solid  mass  of  substance  which  it  is  possible  to 
carbonize,  so  that  it  would  pass  only  such  an  amount 
of  current  that  w-ould  in  no  wise  interfere  with  its 
working,  as  far  as  the  light  went,  while  the  short- 
circuit  would  not  be  such  that  it  would  blow  the 
fuses.  A.  HAMACEK. 

[It  is  of  interest  to  add,  in  relation  to  the  Cedar 
Rapids  case,  that  Swift  &  Co.  have  appealed  to  the 
Supreme  Court.  Swift  &  Co.  were  the  defendants, 
and  the  jury  found  damages  against  them  to  the 
extent    of  $2,000. — Ed.] 


GENERAL    ELECTRIC   FUSIBLE   SWITCHES. 

made  the  operation  of  re-fusing  a  switch  a  per- 
fectly safe  and  simple  matter,  which  can  be  per- 
formed without  tools.  This  feature,  combined  with 
the  protection  which  the  Edison  plug  insures,  makes 
this  new  switch  desirable  for  use  in  many  places. 
■This  device  will  be  found  useful  in  connection  with 
small  motors,  arc  and  incandescent-lighting  circuits, 
etc. 

The  parts  are  mounted  on  a  porcelain  base,  the 
entire  construction  being  substantial  and  propor- 
tioned for  severe  usage.  The  deivices  are  made 
with  single-throw  switches,  either  double  or  triple- 
pole.  The  fuse  plugs  can  be  furnished  with  any 
capacity  up  to  and  including  30  amperes. 


Indianapolis    and    Martinsville    Railway. 

Indianapolis,  January  6. — An  issue  of  $750,000  in 
bonds  of  the  Indianapolis  and  Martinsville  electric 
railroad  was  secured  on  Saturday  by  the  execution 
of  a  mortgage  which  will  be  filed  in  Marion,  Morgan 
and  Plendricks  counties,  through  which  the  road 
passes.  Charles  Finley  Smith  is  the  president  of 
the  company  and  general  manager  of  the  project 
and  is  putting  a  large  sum  of  his  own  money  into 
the  enterprise.  The  bonds  secured  by  the  mortgage 
are  30-year  five  per  cent,  gold  bonds. 

The  Indianapolis  and  Martinsville  road,  which  is 
nearing  completion,  is  the  first  electric  railway  in 
Indiana  to  be  financed  entirely  by  Indiana  capital, 
all  of  the  men  associated  with  jlr.  Smith  in  his 
enterprise  being  Hoosiers.  The  road  was  pro- 
moted and  begun  under  strong  opposition  from  a 
rival  company  and  was  financed  early  in  the  last 
year,  Mr.  Smith  having  the  largest  interest  and  be- 
ing the  principal  power  behind  the  enterprise.  The 
road  is  completed  as  far  as  Mooresville,  including 
nine  steel  bridges  of  the  best  type.  Standard  ties 
and  70-pound  rails  are  used.  Although  the 
country  is  broken  there  are  no  steep  grades  or  sharp 
curves.  The  company's  line  is  on  a  private  right- 
of-way  except  in  the  streets  of  the  cities  and  towns. 
The  power  house,  which  will  be  equipped  with 
modern  machinery  to  operate  from  75  to  100  miles 
of  track,  is  building  in  the  northern  limits  of 
Mooi"esville,  'at  the  edge  of  Big  White  Lick,  a 
beautiful  river  with  plenty  of  water.  A  deep  ex- 
cavation has  been  made  in  the  side  of  a  large  hill, 
the  solid  clay  forming  a  natural  retaining  wall,  and 
in  this  excavation  will  be  the  boiler  room  with  large 
storage  capacity  for  coal,  while  the  engines  and 
generating  machinery  will  be  on  top  of  the  bluff. 
The  devices  for  coal  and  ash  handling  are  most 
complete.  There  are  three  boilers,  300  horsepower 
each,  of  the  Stirling  water-tube  type,  and  two  en- 
gines, each  of  650  horsepower  and  of  the  Corliss, 
condensing,  heavy-duty  type,  made  by  the  Atlas  En- 
gine Works  of  Indianapolis.  The  engines  are  di- 
rectly connected  to  the  two  generators,  each  of  400 
kilowatts'  capacity.  Three-phase  alternating  current 
distributed  to  sub-stations  will  be  used.  Each  car 
will  have  200  horsepow-er  in  motors. 

With  the  completion  of  the  second  section  the 
line  will  go  directly  into  the  heart  of  Martinsville, 
one  of  Indiana's  great  health  resorts. 
The  line  passes  the  entrance  of  Bethany 
Park,  a  noted  camp-meeting  and  picnic 
ground.  The  entire  line  will  be  in  act- 
ive operation  by  May  1st,  it  is  hoped. 

Mr.  Smith,  chief  promoter  and  presi- 
dent of  the  company,  came  to  Indianap- 
olis 15  years  ago  with  little  or  no  money. 
He  established  a  bicycle-repair  shop, 
and  next  began  the  making  of  parts  of 
bicycles.  This  business  developed  so 
rapidly  that  he  organized  a  company  and 
built  extensive  factories  for  bicycle  man- 
ufacture. This  business  was  absorbed 
by  the  trust,.  Mr.  Smith  retiring  with  a 
snug  fortune.  During  the  last  two 
years  he  has  conducted  a  private-bank- 
ing business,  and  now  that  he  has 
turned  his  attention  to  electric  railways 
his  friends  predict  equal  success  for  him 
in  that  line.  F. 


A  London  dispatch  reports  that  Charles  T.  Yerkes 
has  bought  the  uncompleted  Baker  Street-Waterloo 
underground  raihvay  for  £250,000. 


Chicago  Elevated-railroad  Statistics. 

During  the  year  1901  the  elevated  railroads  of 
Chicago  carried  more  passengers  than  in  any  former 
year  and  the  traffic  showed  a  steady  gain  in  every 
month  over  igoo,  with  the  single  exception  of  Au- 
gust on  the  South  Side  road,  which  showed  a  de- 
crease of  414.  For  the  year  the  daily  average  num- 
ber of  passengers  carried  by  the  South  Side  line 
was  72,137,  an  increase  of  3,66g,  or  5.4  per  cent, 
over  1900.  The  Metropolitan's  daily  average  of 
passengers  during  the  year  was  92,030,  or  6.8  per 
cent,  more  than  in  1900.  The  Northwestern  ele- 
vated's daily  average  was  55,690.  This  figure  com- 
pares with  47,594,  the  daily  average  for  seven 
months  in  which  the  road  was  operated  in  1900.  The 
increase  was  8,096,  or  17  per  cent.  December  was 
the  best  month  in  the  year  for  all  of  these  roads. 
For  the  first  time  in  its  history  the  Metropolitan 
carried  an  average  of  more  than  100,000  passengers 
a  day  for  a  month,  the  exact  figure  being  100,770. 
This  is  10,670.  or  11.84  P^r  cent.,  more  than  the 
average  for  December,  1900.  The  Northwestern's 
daily  average  of  fares  collected  in  the  month  was 
63,375.  an  increase  of  9.677.  or  17.8  per  cent.,  oyer 
the  figures  in  the  corresponding  month  a  year  earlier. 
The  South  Side's  daily  average  in  December  was 
80,061,  an  increase  of  6,339,  or  8.6  per  cent.  No 
figures  were  given  out  on  the  business  of  the  Lake 
stl-eet  road,  but  the  increase  is  said  to  have  been 
fair. 


Combination   Road   in   Indiana. 

A  combination  electric  and  steam  railroad  is  one 
of  the  projects  being  worked  out  for  Indiana.  Rep- 
resentatives of  the  Ohio  and  Indiana  Railway  com- 
pany announce  that  such  a  line  will  be  built  for  the 
transportation  of  passengers  by  electric  power  and 
that  of  freight  by  steam.  The  surveys  of  the  road 
have  been  made  and  the  estimates  completed  for  the 
line  which  is  to  run  between  Bluffton  and  Pennville 
on  the  old  grade  made  some  years  ago  by  the  Ohio 
and  Indiana  Railway  company.  The  line  and  its 
branches  when  completed  will  connect  Muncie, 
Pennville,  Selma,  Albany,  Dunkirk,  Bluffton  and 
Red  Key.  The  company's  representatives  say  that 
ultimately  the  line  will  extend  to  Portland  and  Ft. 
Wayne.  Forty  thousand  dollars  in  subsidies  has 
been  voted  the  company  in  Jay  County.  The  first 
issue  of  bonds  to  build  the  road  will  be  $1,500,000. 
The  officers  of  the  company  are:  President.  W.  H. 
Schott ;  vice-president,  A.  M.  Barron  of  South 
Bend:  secretary,  C.  F.  Knowlton  of  Dunkirk;  treas- 
urer, W.  A.  Bristor  of  Indianapolis. 


Copper  Situation. 

The  fifth  cut  has  been  made  in  the  price  of  cop- 
per by  the  United  Metals  Selling  company.  The 
price  of  Lake  copper  dropped  last  week  from  13  to 
12^  cents  a  pound,  electrolytic  from  12%  to  12  cents 
and  castings  fell  from  12^/^  to  11%  cents.  It  was 
officially  announced  that  the  cut  was  due  to  the 
peculiar  trade  conditions.  The  12  leading  brass 
companies  have  reduced  the  price  of  brass  from  30 
to  40  per  cent. 

The  New  York  Metal  Exchange  has  announced 
statistics  of  copper  in  the  United  States.  The  do- 
mestic production  decreased  in  1901  to  266,452  tons 
from  268,787  tons  in  igoo,  while  the  importation  in- 
creased from  38,182  in  1900  to  61,286  in  igoi.  Ex- 
portations  decreased  to  98.447  from  157,679  tons  in 
igoo.  Deducting  exportation  from  supplies,  there 
were  available  for  home  consumption  in  1901,  229,- 
2gi  tons,  against  I4g,290  for  the  previous  yaer. 
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CORRESPONDENCE. 

New  York  Notes. 

New  York,  January  4. — Thi:  first  train  I'n  the 
Second  avenue  elevated  road  was  rtui  over  llie  line 
on  Monday  from  South  Kerry  to  One-luuidied-and- 
twcniy-ninlh  street.  '1  he  tram,  which  consisted  of 
a  m.uor  car  and  three  trailers,  was  run  from  10 
o'clock  in  the  mornnig  until  four  in  the  afternoon. 
Tlie  trial  was  declared  a  contplelc  success  by  officials 
of  the  company.  1  he  beginning  of  the  regular  elec- 
trical service  on  this  line  will  not  lake  jjlace  until 
some  time  nc.\t  week. 

On  January  Jd  .Mayor  Low  administered  the  oath 
of  oMice  to  William  .\.  Ue  Long,  who  was  ap- 
pointed deputy  commissioner  for  ilauhatian  of  the 
l_)epartment   of   Water    Supply,   (Jas   and   Electricity. 

■fhe  elevator  cars  in  the  Park  Row  building 
stoppeil  suddenly  at  four  o'clock  on  .Monday,  and 
niany  people  had  to  walk  down  the  stairs.  'The  use 
of  bad  coal  had  allowed  the  steam  pressure  to  fall, 
and  the  electric  generating  units  which  supplied  the 
elevator  motors  couUI  not  lie  operated.  One  car  was 
continued  in  operation  by  the  use  of  a  storage  battery 
until  after  si.v  o'clock,  when  the  entire  system  was 
put  in  operation  again. 

The  franchise  for  a  trolley  road  over  Macomb's 
Dam  bridge  was  brought  up  again  at  a  meeting  of 
the  Board  of  .Mdermen  on  .Alonday  hut  was  de- 
feated. On  the  following  day  the  order  was  with- 
drawn as  there  seemed  to  be  no  prospect  of  pass- 
ing it.  ,     ,     . 

.\  publi;  exhibition  of  a  new  system  of  closing 
water-tight  dt)ors  on  steamships,  adopted  two  years 
ago  by  the  North  Cierman  Lloyd  company,  was  given 
yesterday  on  the  Kron  Prinz  Wilhelm  at  Pier  52, 
North  Kiver.  The  new  system  is  one  by  which 
every  bulkhead-connecting  door  throughout  the  ves- 
sel helow  the  water  line  can  be  closed  automatically 
by  the  turn  of  a  lever  on  the  bridge  and  within  the 
space  of  a  minute.  In  order  to  close  the  20  com- 
partment doors  of  the  Kron  Prinz  Wilhelm  it  is 
necessary  to  move  a  lever  on  the  bridge,  in  doing 
which  an  electric  bell  is  sounded  for  20  seconds  at 
every  door,  giving  warning  that  the  door  is  about  to 
close.  Then  the  door  closes  slowly,  and  in  order 
that  the  commanding  officer  may  be  sure  that  every 
door  closes  there  is  a  board  in  the  charthouse  on 
which  is  au  electric  bulb  number  to  correspond  with 
each  door.  .\s  each  door  closes  tight  the  corre- 
sponding bulb  in  the  charthouse  glows.  Aside  froin 
this  arrangem/  nt,  the  doors  are  so  arranged  that  in 
case  of  any  failure  of  the  automatic  system  the 
doors  may  be  closed  by  hand  in  the  usual   manner. 

Out  of  a  total  of  more  than  10,000  feet  to  be 
tunneled  under  Washington  Heights  for  the  rapid- 
transit  tunnel,  about  4,500  is  already  excavated  in 
the  solid  rock.  Work  is  progressing  steadily  on 
this  and  other  sections  of  the  tunnel.  On  section 
No.  14,  extending  from  Onc-hundred-and-thirty- 
fifth  street  to  Onc-hnudred-and-fifty-cighth  street, 
it  is  expected  the  work  will  be  completed  before 
next  sununer.  The  two  blocks  at  the  lower  end  of 
the  section  are  now  in  shape  again.  It  was  here 
that  the  Terry  &  Tench  company  had  to  move  two 
enormous  brick  walls  and  a  whole  block  of  steel 
structure  last  month.  The  moving  of  these  was  com- 
pleted successfully,  and  not  a  brick  or  a  piece  of 
metal  out  of  all  the  millions  of  pounds  was  smashed. 
The  subway  through  the  two  blocks  is  uovv  wide 
enough  for  three  railroad  tracks,  whereas  it  only 
provided  for  two  jireviously.  The  switch  yards  are 
to  be  just  above  this  point  and  will  have  eight 
tracks,  tlie  luaking  of  which  will  necessitate  not 
only  the  tearing  up  of  the  center  of  Broadway,  but 
also  the  excavating  of  the  sidewalks  and  a  little 
private  property  beyond  them.  M.  L.  G. 


New  England  News. 


Boston,  January  7. — R.  L.  Day  &  Co.  and  Esta- 
brook  Sl  Co.,  brokers  of  this  city,  have  bnugbt  the 
West  End  Street  Railway  company's  four  per  cent, 
bonds,  due  in  iyi5.  and  amounting  to  ?i,Soo,ooo. 
The  Massachusetts  Railroad  Commissioners  recently 
authorized   this   issue. 

The  Rhode  Island  .Automobile  Club  has  estah- 
lisheil  itself  in  new  tpiarters  in  the  Crow-n  Hotel, 
Providence.  .\t  its  bousewarming,  A.  Reuterdahl 
read  a  paper  on  storage  batteries  for  automobiles. 
The  rooms  are   in  charge  of  a  Japanese  attendant. 

The  Fairhaven  and  Westville  Railroad  company 
has  plans  for  improvements  to  its  power  house  at 
.\'ew  Haven.  Conn.  The  changes  will  cost  about 
$150,000,  and  they  include  a  brick  addition  80  by  100 
feet. 

The  Willimantic  (Conn.)  Traction  company  will 
begin  the  construction  of  an  electric  railway  in  that 
city  early  in  the  sjiring.  One  line  will  run  to  South 
Coventry,  Conn.,  where  the  company  lias  contracted 
for  a  bridge  over  the  Central  Vermont  railroad. 
.'\nother  line  will  be  built  to  Baltic,  Conn.,  where 
'he  cars  will  connect  with  a  line  to  Norwich,  Conn. 

The  Massachusetts  Railroad  Commissioners  have 
approved  an  increase  of  $50,000  in  the  capital  stock 
■>f  the  Milford  and  LIxbridge  Street  Railway  com- 
pany. The  proceeds  will  be  used  for  the  payment  of 
floating  indebtedness  and  the  purchase  of  real  and 
personal  estate.  The  commissioners  have  also  is- 
sued a  certificate  stating  that  public  policy  requires 
a  grant  of  authority  for  the  extension  of  the  Gard- 
ner. Westminster  and  Fitchbnrg  street  railway  into 
'he  town  of  Leominster,  Mass. 

The  Hartford  (Conn.)  Street  Railway  company 
has  sold  an  issue  of  bonds  amounting  to  $250,000. 


Last  year  the  stockholders  of  the  company  author- 
ized the  issue  of  bonds  amounting  to  $3,000,000,  and 
the  amount  thus  far  issued  is  $2,500,000. 

The  improveiueuls  in  the  third-rail  system  on  the 
llfgbland  di\'ision  of  the  New  York,  New  Haven 
tnd  flartford  Railroad  will  involve  the  placing  ot 
high-voltage  machines  at  the  Berlin.  L(.iiin.,  power 
.louse,  the  installation  of  heavier  copper  wire,  the 
I'stablishmenl  of  several  sub-stations  containing 
transformers,  and  the  gearing  of  ciirs  to  a  higher 
>peed.  This  division  of  the  third-rail  system  ex- 
tends from  Hartford  to  Bristol,  Conn.  An  increased 
nnmlier  of  cars  will  be  run,  daily.  A  large  patron- 
age has  developed. 

.\t  the  annual  meeting  of  the  Boston  Elevated 
Street  Railway  company  the  directors  were  unani- 
mously re-elected.  President  Bancroft's  report  states 
that  2i3,703,(;83  paying  passengers  were  carried 
in  the  year  ended  Septeniber  30th,  an  increase  of 
8.57  per  cent.,  comp.afed  witlv  the  previous  year, 
(iross  earnings  for  the  fiscal  year  were  $10,792,993 
and  the  net  earnings  were  $3,456,39(1.  The  total 
payments  under  the  lease  of  the  West  End  Street 
Railway  company  were  $2,394,500.  The  surplus, 
after  paying  interest,  charges,  taxes  and  dividends, 
was  $01,540. 

The  federal  grand  jury  has  indicted  the  New 
York,  New  Haven  and  Hai'tford  Railroad  com- 
pany on  the  charge  of  threatening  an  employe  of  an 
interstate  common  carrier  with  loss  of  employmeiU 
because  he  belonged  to  a  labor  association  and  un- 
justly discriminatitig  against  an  employe  for  the 
same  reason.  This  action  is  most  unusual. ,  The 
case  is  of  great  importance  to  the  Railway  Teleg- 
raphers' Union.  The  company  diischarged  Peter 
Galligan  and  John  Trainer,  telegraphers.  Hugh  J. 
Hill,  the  company's  chief  telegrapher  on  the  1  aun- 
ton  division,  was  indicted  for  the  same  offense  some 
time  ago,  and  his  trial  resulted  in  a  disagreement 
of  the  jury.  It  is  said  that  the  discharge  was  an 
attempt  to  break  up  the  Railway  Telegraphers' 
Union. 

.Andrew  A.  Badaracco,  a  Boston  member  of  the 
Massachusetts  Legislature,  proposes  to  introduce  a 
bill  providing  for  an  investigation  which  shall  de- 
'ermine,  as  far  as  possible,  wdiether  instant  death 
is  caused  by  the  electrical  execution  of  condemned 
persons.  He  wants  a  commission,  composed  of 
three  physicians,  three  electricians,  and  a  Superior 
Court  judge,  which  shall  be  empowered  to  witness 
electrical  executions  in  this  and  other  states  and 
experiment  upon  the  bodies  of  the  victims  for  the 
purpose  of  ascertaining  whether  life  became  extinct 
rininediatelv  upon  the  application  of  the  shock. 

B. 


Canadian  Intelligence. 

Ottawa,  Ont.,  January  4. — The  receipts  of  the 
Toronto  Electric  Street  Railway  company,  during 
the  year  1901,  were  largely  in  excess  of  the  previous 
year,  every  month  showing  a  substantial  increase, 
i'he  total  receipts  were  $i,H36,85i,  which  was  $152,- 
263  over  igoo. 

Several  electric-raiUvay  systems  are  outlined  in 
the  notices  of  applications  to  the  Ontario  legislature. 
The  largest  system  is  intended  to  make  a  network 
of  the  locality  between  London,  Goderich  and  Owen 
Sound,  Out.  The  London  (Out.)  Railway  company 
asks  incorporation  and  power  to  construct  and  op- 
erate electric  railways  from  London,  Out.,  to  Glcn- 
coe,  from  Delaware  to  Strathroy  and  from  London 
to  Ingersoll ;  also  power  to  construct  radial  exten- 
sions from  any  of  the  points  mentioned.  The  Mor- 
risburg  Electric  Railway  company  seeks  incorpora- 
tion and  power  to  construct  and  operate  a  system 
from  Morrisburg  to  Winchester,  Ont.,  and  a  branch 
line    to   Chesterville    and    Morewood. 

An  innocent  mouse  w-as  the  cause  of  temporarily 
disabling  the  incandescent-light  system  in  IPerth, 
Out.,  a  few  nights  ago.  The  mouse  crawled  into  a 
fuse  box  and  caused  a  short  circuit,  and  fully  2,000 
volts  passed  through  the  mouse's  body,  burning  it 
to  a  crisp.  The  porcelain  in  the  fuse-bo.x  was 
melted,  and  the  box  was  generally  damaged.  It  is 
believed  to  be  the  first  case  known  where  a  mouse 
was  the  means  of  causing  the  derangement  of  an 
incandescent-light   system. 

It  is  reported  that  the  Chambly  Manufacturing 
company  of  Montreal  is  about  to  acquire  the  L;i- 
chinc  Hydraulic  and  Land  company,  at  a  cost  of 
$4,000,000.  The  Chambly  company  is  already  under 
the  control  of  the  Montreal  Light.  Heat  and  Power 
company,  and  this  deal  will  give  the  power  com- 
pany a  practical  monopoly  of  electricity  in  Montreal, 
unless  new  opposition  should  be  forthcoming.  Since 
the  organization  of  the  latter  concern,  with  its  $17,- 
000,000  capitalization,  less  than  a  year  ago,  it  has 
absorbed  all  the  lighting  and  power  concerns  doing 
business  in  the  city  irf  Montreal,  except  the  Lachine 
Hydraulic  company.  Negotiations  have  been  under 
way  for  some  time,  looking  to  the  purchase  of  that 
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company. 


Toronto.  Out..  January  3. — .\  new  company  is  be- 
ing formed  by  a  number  of  wealthy  Winnipeg  cit- 
izens to  build  an  electric  railway  from  Winnipeg  to 
Hcadingly.  a  station  on  the  Canadian  Pacific  rail- 
way, 13  miles  di.staiii. 

A  number  of  London  men  are  making  applica-' 
tion  for  a  charter  from  the  Ontario  government  to 
form  a  company  to  build  an  electric  railway  from 
London    to    Ingersoll.    Ont. 

The  .American  Cereal  company  has  obtained  a 
controlling    interest     in     the    Peterboro    Light    and 


Power   company,    and   changes   in  the   slafl:'   are   ex- 
pected. 

The  Metropolitan  electric  railway  (now  under  the 
control  of  the  Toronto  Street  Railway  company), 
30  miles  long,  with  branches  from  Schomberg  to 
.Aurora,  and  extension  pending  from  Newmarket, 
its  present  terminus  (north  from  Toronto,  30 
miles),  to  Lake  Simcoe,  25  miles  further  north  of 
Newmarket,  has,  after  a  number  of  conferences 
with  the  City  Council,  agreed  upon  its  entrance  into 
Toronto,  which  will  be  from  the  Yonge  street  Ter- 
minus of  the  Toronto  street  railway  o\'er  that  com- 
pany's tracks.  H, 


Southern  Developments. 

Charlotte,  N.  C,  January  4. — On  the  night  of 
December  29th  part  of  the  dam  of  the  .Autlerson 
(S.  C.)  Water,  Light  and  Power  company  was 
washed  away,  and  the  damage  is  estimated  at  $100,- 
000.  The  dam.  was  700  feet  long,  44  feet  high  and 
30  feet  wide  at  the  base.  .About  150  feet  is  missing 
in  the  center.  It  is  estimated  that  the  cost  of  re- 
pairing will  not  be  less  than  $fio,ooo.  In  the  mean- 
while, many  industries  in  the  city  of  Anderson  will 
be  compelled  to  remain  idle. 

The  trouble  regarding  the  purchasing  of  the 
electric-lighting  plant  by  the  city  of  Goldsboro, 
N.  C,  has  been  aboui:  settled.  Aldermen  who 
owned  stock  in  the  plant  have  disposed  of  it,  and 
now  it  has  been  voted  to  purchase  for  $25,000  the 
plant  of  the  Goldsboro  Traction  company.  .A  com- 
mittee was  appointed  to  investigate,  with  the  pur- 
pose  of    securing  control    at  once. 

The  town  of  Yazoo  City,  Miss,,  has  awarded  con- 
tract to  Kirkpatrick  &  Johnson  to  prepare  plans  and 
surveys  for  a  projected  electric-light,  water  and 
sewerage  system,  in  order  to  get  at  probable  cost 
of  such  a  plant.  The  cost  as  now  estimated  is 
$150,000. 

i  he  Standard  Arm  and  Pin  company  will  begin 
operations  about  January  15th  at  Laurel,  Miss.,  man- 
ufacturing cross-arms,  brackets  and  pins  for  tele- 
graph poles.  The  buildings  cover  3.000  square  feet 
of  space,  and  have  a  daily  capacity  of  one  carload 
of  the  company's  products. 

It  is  announced  that  the  New'  Orleans  City  Rail- 
road company  will,  on  March  1st,  be  taken  over  and 
controlled  by  the  syndicate  represented  by  H.  H. 
Pearson,  Jr.  Over  50.000  of  the  56,000  shares  have 
been  deposited  with  the  United  States  Safe  Deposit 
and  Savings  Bank.  President  R.  M.  Walmsley,  of 
the  railroad  company,  has  sent  a  letter  to  all  con- 
cerned explaining  the  position  of  the  prospective 
lessees.  L. 


Texas  and  Mexico. 


Austin,  Te.xas,  January  3. — At  a  meeting  of  the 
board  of  directors  of  the  Galveston  City  Railway 
company,  held  at  Galveston,  Texas,  on  December 
28th,  the  following-named  officers  w-ere  elected : 
President  and  general  manager,  R.  B.  Baer  of  Hous- 
ton :  vice-president,  Walter  G.  Oakland  of  New 
York  city ;  secretary  and  treasurer,  A.  Drouilhet 
of  Galveston ;  assistant  secretary  and  treasurer, 
George  R.  TurnbuU  of  New  York  city :  executive 
cominittee,  R.  B.  Baer  of  Houston,  chairman ;  Ed- 
win Cornell  and  G.  R.  Turnbull  of  New  Y'ork  city. 

It  is  announced  that  the  negotiations  which  were 
pending  for  the  purchase  of  the  street-railway  sys- 
tem in  the  City  of  Mexico  by  a  New  York  city 
syndicate  have  been  declared  off.  The  system  is 
owned  iby  an  English  corporation  known  as  the 
Federal  District  Street  Railway  company.  This 
company  asked  $11,000,000  gold  for  the  property, 
and,  after  a  thorough  investigation,  the  prospective 
buyers  decided  that  the  price  was  too  large.  Much 
of  this  system  is  now  operated  by  electricity.  The 
system  enibraces  170  miles  of  track  and  operates 
about  600  cars. 

The  municipal  authorities  of  the  city  of  Puebia, 
Mexico,  recently  installed  4,000  incandescent  and 
100  arc  lights  in  the  beautiful  park  known  as  La 
Plaza  de  la  Constitucion..  The  effect  of  this  brilliant 
supply  is  very  attractive. 

David  Gough,  a  wealthy  English  mining  man,  has 
obtained  a  concession  from  the  Mexican  government 
for  the  building  of  a  standard-gauge  railroad,  which 
is  to  be  operated  by  electricity  or  steam,  and  is  to 
run  from  Conejos,  state  of  Durango,  to  Mapinii, 
Iiidc  and  El  Oro.  The  road  will  be  used  principally 
for  hauling  ore  from  rich  mines  which  are  located 
at  those  places.  W.  D.  H, 


From  the  Buckeye  State. 

Columbus.  Ohio,  January  4. — There  is  some 
talk  of  creating  the  office  of  electrical  inspector  in 
Columbus,  whose  business  will  be  to  see  that  the 
electrical  wiring  is   properly  done. 

It  is  stated  that  the  Dayton  and  Greenville  Trac- 
tion company  of  Dayton  will  connect  Cincinnati, 
Hamilton  and  Dayton  directly  by  electric  line  and 
that  the  road  will  be  extended  west  from  Greenville 
to  Muncie.     T.   Sears  of  Dayton   is  the  secretary. 

The  Hamilton  and  LindelWald  Transit  company 
has  given  a  mortgage  of  $250,000  to  the  Cleveland 
Trust  company  to  cover  an  issue  of  bonds  to  that 
amount. 

.A  story  comes  from  New  York  to  the  effect  that 
J.  B.  McGowan  of  Kansas  City  and  Hugh  J.  i\Ic- 
Gowaii  of  the  Cincinnati  Traction  company,  are 
interested  in  a  plan  to  connect  New  Y^ork  and  St. 
Louis  by  trolley  lines,  the  route  lying  through  this 
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slate  and  Indiana.    Attorney  E.  J.  Blacmar  is  said 
to  be  the  field  man  of  the  enterprise. 

Tile  contract  for  the  construction  of  the  Tiffin 
and  Southern  electric  railway,  from  Tiffin  to  Ken- 
ton, has  been  awarded  to  the  Pennsylvania  Con- 
struction company  of  Pittsburg.  The  distance  is 
43    miles. 

The  citizens  of  Walnut  Hills,  Cincinnati,  have 
asked  the  Cincinnati  Traction  company  to  consfuct 
a  cross-town  line  in  their  district.  It  will  be  of 
considerable  length. 

The  Union  Light,  Heat  and  Power  company  of 
Cincinnati  has  been  incorporated  by  John  J.  Graf, 
Hiram  Ingel,  J.  H.  Seiding,  H.  W.  Meyer  and 
others. 

The  Gas,  Electric  Light  and  Power  company  of 
Van  Wert  has  reduced  its  common  stock  irom  $100,- 
000  to  $50,000  and  increased  the  preferred  stock  from 
$50,000  to  $100,000.  J.  M.  C.  Marble  is  the  presi- 
dent of  the  company. 

The  Central  Ohio  Traction  cornpany  has  opened 
its  line  between  Gallon  and  Crestline. 

It  is  stated  that  a  company  known  as  the  Canton, 
Medina  and  Lodi  Electric  Railway  company  is  seek- 
ing a  franchise  in  Massillon.  The  plan  is  to  con- 
struct lines  from  Canal  Fulton  to  Canton  and  Mas- 
sillon. 

The  directors  of  the  Toledo  and  Maumee  Valley 
Railway  company  have  reorganized  as  follows : 
President.  Rufus  H.  Baker:  secretary,  William  H. 
McLellan,  Jr.  The  other  directors  are  Barton 
Smith,  W.  R.  Hodge  and  Conrad  Weil,  all  of  Cleve- 
land. The  Toledo,  Waterville  and  Southern  has 
reorganized  as  follows:  President,  Ernest  J.  Bech- 
tel;  secretary,  W.  W.  Brown.  The  other  directors 
are  C.  N.  Jackson,  C.  T.  Munz  and  Josiah  Scott. 
This  action  was  taken  because  of  the  change  of 
ownership. 

The  Dayton  and  Xenia  Transit  company  has  is- 
sued $800,000  in  bonds,  which  have  been  taken  by 
the  Old  Colony  Trust  company,  inis  company 
owns  two  lines  which  are  to  connect  Dayton  and 
Xenia  when  completed.  It  is  said  the  Mandelbaum 
syndicate  is  interested.  The  Miami  and  German- 
town  Traction  company  has  also  issued  $50,000  in 
bonds,  which  were  taken  by  the  Cincinnati  Trust 
company. 

Master  Mechanic  Fred  Heckler  of  the  Everett- 
Moore  roads  is  authority  for  the  statement  that 
cars  will  make  schedule  time  of  from  60  to  65  miles 
per  hour  on  the  line  between  Cleveland  and  Toledo 
after  the  line  is  fully  completed. 

The  Consumers'  Carbon  company  of  Lancaster 
has  been  awarded  the  contract  for  furnishing  car- 
bon to  the  municipal  light  plant  in  Columbus. 

The  Springfield  and  Xenia  Traction  company  has 
hied  a  mortgage  in  favor  of  the  Cincinnati  Trust 
company  in  Clark  County  for  $250,000.  This  repre- 
sents the  amount  of  bonds  issued  by  the  company  for 
building  the  road  which  is  ultimately  to  reach  Cin- 
cinnati  by  way  of  Xenia. 

The  Mahoning  Valley  Electric  Railway  company 
presented  its  men  with  a  New  Year's  present  in  the 
way  of  an  increase  of  pay,  the  conductors  and  motor- 
men  being  advanced  from  17  to  19  cents  per  hour. 
The  Beattie  Electrical  company  of  Cincinnati  has 
been  incorporated,  with  a  capital  stock  of  $10,000,  by 
/vlvin  C  Beattie,  W.  A.  Goodman,  Anna  E.  Good- 
man, William  H.  Beattie  and  Wade  H.  Ellis.  Be- 
fore this  corporation  was  formed  the  old  firm  of 
Lawton-Beattie  Electric  company  was  dissolved  by 
mutual  consent. 

The  Lake  Shore  Electric  Railway  company  has 
granted  a  three-cent  fare  for  working  men  on  the 
Sandusky  city  lines. 

Preparations  had  been  made  to  increase  the  capi- 
tal stock  of  the  Cleveland  City  Railway  company 
$1,000,000  but  what  will  be  done  now  is  rather  hard 
to  tell,  since  the  matter  will  rest  with  the  committee 
that  has  the  Everett-Moore  properties  in  hand. 

The  Springfield,  Piqua  and  Sidney  Traction  com- 
pany has  been  organized  by  Springfield  men  to 
build  a  line  from  that  city  to  Sidney,  and  a  good 
part  of  the  right-of-way  has  been   secured. 

The  Fort  Wayne,  Dayton  and  Cincinnati  Traction 
company  has  succeded  in  securing  400  miles  of  the 
right-of-way  for  the  proposed  roads  without  a  sin- 
gle condemnation  suit.  The  third-rail  system  will 
be  used  and  power  will  be  furnished  from  one  im- 
mense power  house  located  at  Celina.         O.  M.  C. 


The  Wabash  River  Traction  company,  operating 
the  trolley  line  between  Wabash  and  Peru,  has  exe- 
cuted a  mortgage  for  $350,000  to  the  New  Haven 
I'rust  company.  The  bonds  bear  five  per  cent,  in- 
terest, and  run  30  years.  They  cover  20  miles  of 
line  and  Boyd  Park  at  Rich  Valley,  with  the  power- 
house station  and  equipment.  It  is  the  purpose  to 
sell  the  securities  and  extend  the  road  from  Peru 
to  Logansport  early   in  the  spring. 

A  contract  has  been  awarded  to  Robert  E.  Kline 
to  construct  an  electric-traction  road  between  Mun- 
cie  and  Richmond.  This  road  is  to  be  built  by  the 
Murdock  syndicate,  and  will  run  almost  parallel 
with  the  Cincinnati,  Richmond  and  Muncie  steam 
line.  The  Murdocks  own  the  Richmond  city  lines 
and  the  interurban  extension  from  Eaton,  Ohio,  to 
Richmond. 

Drake,  Breed  &  Co.  of  Philadelphia  have  taken 
the  contract  to  build  a  20-mile  stretch  of  interurban 
railroad  connecting  Wabash  and  iviarion,  the  work 
to  hegin  with  suitahle  weather.  The  Indiana  pro- 
moters of  this  new  line  are  G.  A.  H.  Shideler,  R.  E. 
Breed  and  G.  S.  King.  Philadelphia  capital  is  be- 
hind the  scheme.  Application  for  terminal  rights 
have  been  made  at  Wabash  and  Marion. 

The  Union  Traction  company  has  increased  its 
limited  service  and  made  changes  in  its  schedules 
all  over  its  system.  The  limited  service  between 
Muncie  and  Indianapolis  has  proved  sufficiently  pop- 
ular to  warrant  this  move. 

The  commissioners  of  Marion  County  have 
granted  to  Emil  Rassman  and  others  a  franchise 
to  build  and  operate  an  interurban  railway  from  the 
city  limits  northeast  to  the  county  line  along  the 
Pleasant  Run  road.  It  is  the  understanding  that 
Frank  Maus  Fanore  is  behind  the  project,  which  is 
to  build  a  line  to  New  Castle  and  on  to  Richmond. 

Joseph  I.  Irwin,  a  banker  of  Columbus,  has  an- 
nounced his  intention  to  build  an  interurban  line 
from  Columbus  to  Franklin  to  connect  with  Green- 
field and  Franklin  line  now  operated  to  Indianapolis. 

The  Board  of  Public  Works  at  Indianapolis  is 
besieged  with  petitions  for  franchise  rights  to  erect 
lighting  and  power  plants  in  the  city.  The  peti- 
tioners are  groups  of  merchants  principally  from  the 
wholesale  district.  Some  of  the  petitions  ask  for 
the  same  territory.  F. 


Information  Trom  Indiana. 

Indianapolis,  January  4. — The  Marion  Electric 
Light  and  Heating  company  has  been  incorporated, 
with  a  capital  of  $300,000,  and  the  following-named 
directors:  B.  F.  Burk,  W.  H.  Anderson,  R.  E. 
Breed,  G.  A.  H.   Shideler  and  G.  A.  Henry. 

The  Anderson  merchants  have  petitioned  the 
Union  Traction  company  to  make  an  extension  from 
j.^aleyille  to  iliddletown,  nine  miles,  for  connection 
with  Anderson.  The  merchants  say  if  the  company 
refuses  they  will  promote  a  company  to  build  the 
line.  ■    , 

The  Marion  County  Commissioners  have  granted 
a  franchise  to  Daniel  Lesley  and  others  for  an  elec- 
tric road  from  the  citj'  limits  at  South  Meridian 
street  south  to  the  county  line.  The  plan  of  the 
promoters  is  to  build  a  line  to  Martinsville  by  way 
of  Waverly. 

President  Smith  of  the  Indianapolis  and  Western 
Traction  company  has  filed  the  company's  articles 
of  incorporation  for  the  purpose  of  building  an  elec- 
tric road  from  Indianapolis  to  Plainfield  and  ulti- 
mately to  Danville. 


Northwestern  Notations. 

Minneapolis,  Minn.,  January  4. — Dallas  County 
capitalists  plan  to  construct  an  electric  line  from 
Perry,  Iowa,  to  Minburn,  Dallas  Center,  Waukee 
and  N/alley  Junction.  At  the  latter  point,  a  traffic 
agreement  would  be  made  with  the  Des  Moines  City 
Railway  company  to  bring  its  cars  into  Des  Moines. 
An  electric-light  plant  is  suggested  for  Mont- 
gomery, Mimi. 

Roach  &  Giesler  have  been  awarded  a  franchise 
for  an  electric-light  plant  at  Muscatine,  Iowa,  and 
have  also  been  given  the  contract  for  lighting  the 
streets  for  10  years.  The  contract  becomes  in  force 
October  6,   igo2. 

An  organization  of  Cresco,  Iowa,  capitalists, 
headed  by  Senator  Lyons,  proposes  the  construction 
of  two  lines  of  electric  railway.  One  is  to  run  west 
from  Cresco  to  Elma,  thence  to  Osage  and  Mason 
City.  The  other  will  go  southerly  from  Cresco  to 
New  Hampton,  thence  south  to  connect  with  the 
new  line  now  being  extended  from  Waterloo  to 
Denver,  Iowa. 

W.  J.  Bonwell  of  St.  Paul  has  been  awarded  the 
contract  to  install  the  electric-light  plant  for  Mer- 
rillan,  Wis. 

It  is  understood  that  the  Ottumwa  (Iowa)  Trac- 
tion and  Light  company  is  behind  a  plan  to  build 
an   interurban   line   from  Ottumwa  to   Oskaloosa. 

The  Polar  Star  Electric  company  of  Faribault, 
Minn.,  is  preparing  to  install  a  heating  plant  in  the 
spring. 

John  I.  Willson  of  Owatonna,  Minn.,  has  gone  to 
Missoula,  Mont.,  where  he  will  construct  an  electric 
street  railway. 

Onawa,  Iowa,  has  voted  funds  for  the  extension 
and  improvement  of  the  municipal  electric-light 
plant. 

The  Omaha  Suburban  Rapid  Transit  company  is 
the  latest  concern  in  the  field  of  electric  traction  at 
Omaha.  The  company  has  asked  a  franchise  of  the 
county  board. 

New  York  capitalists  seek  a  franchise  at  Grand 
Forks,  N.  D.,  for  an  electric  street-railway  line. 
The  main  line  is  to  run  from  the  State  University 
to  the  city,  thence  across  the  river  to  East  Grand 
Forks.  There  is  also  to  he  a  north  and  south  line, 
making  a  total  of  10  to  15  miles  of  road. 

The  United  States  Electric  Protection  company 
will  be  formed  at  Mason  City,  Iowa,  to  manufacture 
an  electric  burglar-alarm  device,  the  invention  of 
H.  Ackland  of  Estherville,  Iowa.  Mr.  Ackland  is 
also  the  inventor  of  a  system  of  electric  lighting 
from  a  dry-cell  battery  which  he  claims  will  light 
a  building  at  one-tenth  the  present  cost.  He  claims 
that  he  lights  his  own  home  with  the  process. 

I.  N.  Smith  of  Staples,  Minn,,  is  an  applicant  at 
Sauk  Rapids,  Minn.,  for  a  franchise  to  establish  an 
electric-light   plant. 

The  Supreme  Court  of  Minnesota  has  affirmed  the 
decison  of  the  lower  court  restraining  the  issue  of 
bonds  by  the  village  of  Detroit,  Minn,,  for  the  estab- 
lishment of  an  electric-light  plant. 

The  Gas  and  Electric  company  of  Madison,  Wis,, 
proposes  to  do  away  with  the  smoke  nuisance  at  the 
power  station  by  substituting  gas  engines  for  steam 
to   furnish  power   for  the  electric-light  plant.     Two 


gas   engines   have  heen  received,   one  of  2S0  horse- 
power and  one  of  125  horsepower. 

The  Electric  Light  and  Railway  company  of  Wau- 
paca, Wis.,  recently  filed  its  statement  of  business 
done  for  the  year  ended  December  1st,  showing  a 
total  of  $15,778,  as  against  a  total  of  $12,755  for  the 
preceding  year. 

The  Northern  Pacific  and  the  Great  Northern  rail- 
way companies  have  both  been  conducting  experi- 
ments on  the  use  of  electricity  in  their  shops.  These 
experiments  have  been  conducted  in  the  shops  in 
the  western  states,  and  it  is  understood  that  they 
have  proved  so  satisfactory  that  both  roads  will 
shortly  equip  all  their  shops  with  this  power, 

Boston  capitalists  propose  to  build  an  electric  rail- 
way line  from  North  Yakima,  Wash,,  to  Sunnyside 
and  other  points  in  the  county  to  Prosser,  a  dis- 
tance of  60  miles. 

The  Sioux  City  (Iowa)  Traction  company  will 
construct  its  first  interurban  line  to  Homer,  Neb. 
There  will  be  also  three  suburban  lines  built. 

The  Pocahontas  Heat,  Light  and  Power  company' 
has  been  incorporated  at  Pocahontas,  Iowa,  with  a 
capital  of  $10,000. 

The  city  of  New  Ulm,  Minn.,  is  taking  bids  until 
January  i6th  for  the  construction  of  a  municipal 
electric-lighting  plant,  to  cost  about  $40,000.  C.  L. 
Pillsbury  of  Minneapolis  is  the  engineer. 

The  Twin  City  Rapid  Transit  company  denies  a 
rumor  that  it  will  secure  power  from  the  new  gov- 
ernment dam  being  constructed  across  the  Missis- 
sippi River  bet\veen  Minneapolis  and  St.  Paul.  In- 
stead the  company  proposes  to  put  in  auxiliary  steam 
plants  of  sufficient  power  to  operate  the  entire  .sys- 
tem should  the  present  waterpower  system  fail. 

It  is  stated  that  the  Fond  du  Lac  and  Oshkosh 
Electric  Railway  company,  which  was  recently  in- 
corporated, has  secured  the  rights  and  concessions 
owned  by  the  Falk  company  of  Milwaukee,  and  will 
proceed  to  build  the  line.  Contracts  have  been  let 
to  the  Columbia  Construction  company  of  Milwau- 
kee for  the  construction  and  equipment  of  the  line, 
i  he  power  for  the  system  will  be  furnished  by  the 
Fond  du  Lac  Electric  company  and  the  Winnebago 
Traction  company.  The  line  will  be  18  miles  long 
and  the  trip  is  to  be  made  in  about  SO  minutes. 

The  council  of  Minneapolis  has  awarded  a  con- 
tract for  lighting  the  streets  with  electricity  and 
gas  on  the  same  basis  as  the  old  contract.  A 
minority  report  recommended  the  rejection  of  bids 
and  the  taking  of  new  bids  on  a  plan  of  playing 
electricity  against  gas  and  the  acceptance  of  the 
lower  bid.  After  a  spirited  debate  the  proposition 
was  rejected  and  the  contract  awarded. 

John  Beckfelt,  the  owner  of  the  electric-light 
plant  at  Grand  Rapids,  Minn,,  has  made  a  proposi- 
tion to  furnish  street  lighting  for  the  village  at  $7.50 
p'er  month,   per   light. 

Four  street-railway  companies  are  seeking  fran- 
chises in  Oskaloosa,  Iowa,  They  are  the  Oskaloosa 
and  Tama  line,  the  New  Traction  system,  the  O'Neil 
interests  of  Ottumwa  and  the  old  Oskaloosa  com- 
pany. 

The  Duluth-Superior  Traction  company  has  com- 
pleted the  construction  of  the  incline  railway  in 
Duluth  and  has  re-established  service.  The  line  is 
now  operated  by  electricity  on  a  counterweight  sys- 
tem. It  has  been  out  of  service  for  seven  months. 
The  proprietors  of  the  Keep  Cool  mine,  near  Spo- 
kane, Wash,,  propose  to  build  an  electric-line  from 
Lake  View  to  the  mine. 

An  electric-railway  line  is  projected  between 
Quasqueton    and    Independence,    Iowa, 

Lee  Brothers  have  been  granted  a  franchise  at 
Clarinda,  Iowa,  and  have  been  awarded  a  contract 
to  furnish  street  lighting  for  five  years. 

The  Minnesota  Midland  Electric  Railway  com- 
pany will  be  formed  soon  at  Little  Falls,  Minn.,  by 
New  York  and  Pittsburg  capital,  to  operate  a  rail- 
way system  in  the  city  and  through  the  county, 
rhe  capital  stock  will  be  $100,000.  The  same  incor- 
porators will  also  form  the  Morrison  County  Elec- 
tric "Light,  Heat  and  Power  company  of  Little  Falls, 
with  $50,000  capital  stock. 

The  Gas,  Electric  Light  and  Street  Railway  com- 
pany of  Marinette,  Wis.,  reports  gross  earnings  for 
the  year  igoi  of  $54,550.54. 

Merchants  of  Des  Moines  claim  that  their  electric 
lighting  bills  have  become  extortionate  and  they  vig- 
orously protest  against  them.  It  is  probable  un- 
less some  relief  is  gained  that  a  company  will  be 
formed,  on  a  co-operative  basis,  to  establish  a  plant 
and  furnish  light  for  downtown  commercial  cus- 
tomers, R. 


Beyond  the  Rockies. 

Salt  Lake  City,  January  2. — The  San  Bernardino 
Electric  company  of  San  Bernardino,  Cal..  has  filed 
an  answer  to  the  complaint  in  the  suit  brought  by 
the  city  to  restrain  the  company  from  shutting  off 
the  city  lights.  The  city  special  counsel  has  pre- 
pared an  ordinance  fixing  the  all-night  rate  of  an 
arc  lamp  at  $6,50  a  month.  The  city  will  try  and 
compel   the  company  to   furnish   light  at  that  price. 

The  promoters  of  the  large  power  plant  at 
Shoshone  Falls,  Idaho,  have  bought  52  acres  from 
the  government  at  $50  per  acre,  bordering  on  the 
river,  whereon  the  company  will  erect  its  own  power 
plant. 

The  Ogden  (Utah)  Rapid  Transit  company,  dur- 
ing the  last  year,  made  great  improvements  in  the 
way  of  new  vestibuled  cars  and  new  gradings  of 
roadbed.  These  improvements,  commenced  in  1900, 
have  been  prosecuted  to  the  amount  of  about  $50,- 
000, 
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Bids  will  be  called  for  in  a  few  days  for  ihe 
construction  at  Barnficld  Creek,  on  Barclay  Sound, 
B.  C.  for  the  new  buildings  for  the  new  British 
Pacific  cable  line  to  Australia.  They  arc  to  be 
erected  on  a  peninsula  where  the  creek  mentioned 
joins  the  sound.  Here  iCo  acres  have  been  secured 
for  the  use  of  the  cable  company,  and  the  plans  of 
the  buildings,  which  are  now  on  view  at  Victoria. 
.'ihow  that  they  will  be  substantia!,  extensive  and 
ornate.  The  buildings  are  to  be  illuminated  with 
electric  lights,  and  water  will  be  supplied  through 
pipes  laid  to  a^  mountain  stream  several  miles  away. 
While  not  of  an  expensive  character,  the  buildings 
will  be  very  attractive  in  appearance,  and  will  be 
well  built  on  stone  foundations.  They  are  to  be 
ready  for  occupation  in  June.  igo2,  when  it  is  ex- 
pected the  cable  will  be  completed,  and  must  ac- 
commodate 20  men.  A.  W.  C. 


PERSONAL. 


E.  B.  Rollins  ha>  been  appointed  instructor  in 
electrical   engineering   at    Tufts   College. 

F.  E.  Mitten  has  been  appointed  general  manager 
of  the  International  Traction  company  of  Buffalo, 
N.    Y..   vice    Burt    Van    Horn. 

A.  P.  Munning  of  the  New  York  office  of  rhe 
Cutler-Hammer  Manufacturing  company  was  in  Chi- 
cago early  in  the  week.  Mr.  Munning.  who  is  an 
old  Chicagoan,  reports  a  flattering  outlook  for  busi- 
ness  in   his   lin-e. 

Harold  Almert,  formerly  chief  electrician  for  the 
Lincoln  Park  Commission  of  Chicago,  is  now  as- 
sociated with  Joseph  H.  Cooke  in  the  Chicago 
agency  of  the  Buckeye  and  Jandus  Electric  com- 
panies. 

B.  E.  Salisbury,  secretary  and  general  manager 
of  Pass  &  Seymour  (incorporated),  the  \vell-known 
porcelain  manufacturers  of  Solvay,  N.  Y..  was  in 
Chicago  last  week.  Mr.  Salisbury  was  on  a  hurried 
business  trip,  and  left  Chicago  for  Syracuse  on 
Saturday. 

Howard  Abel,  formerly  president  of  the  Lake 
Street  Elevated  Railroad  company  of  Chicago,  and 
associated  with  Charles  T.  Yerkes  in  his  London 
underground  railways,  will  not  be  connected  with 
tTie  Boston  Elevated  Railway  company,  as  has  been 
reported,  but  has  removed  to  Boston  to  become 
president  of  the  New  Hampshire  Traction  company. 

Theodore  Berdell  of  Summit,  N.  J.,  died  on  De- 
cember 30th  at  the  age  of  55  years.  During  his 
early  life  he  had  been  a  member  of  the  New  York 
Stock  Exchange  and  was  engaged  in  gold  and  silver 
mining.  Of  late  he  has  not  been  in  active  business, 
but  interested  himself  in  scientific  experiments, 
chiefly  electrical,  and  had  a  well-equipped  laboratory 
at  his  home. 

Mr.  W.  R.  Mason,  one  of  the  best-known  elec- 
trical salesmen  .of  the  West,  has  made  an  arrange- 
ment whereby  he  will  be  hereafter  connected  with 
the  Chicago  ofifice  of  the  Sprague  Electric  company. 
Mr.  Mason  is  no  stranger  to  the  electrical  business 
in  Chicago,  although  for  the  last  few  years  he  has, 
at  different  times,  represented  the  Walker,  Siemens 
&  Halske  and  Stanley  companies  in  St.  Louis.  He 
has  a  large  acquaintance  and  wide  experience,  and 
many  friends  will  welcome  his  return  to  his  old 
haunts. 

Society  columns  of  the  Chicago  daily  papers  have 
contained  notices  of  the  pretty  wedding  of  Miss 
Louise  Black  of  Kenwood  and  Mr.  Francis  Ray- 
mond. The  cerem.ony  was  celebrated  at  St.  Paul's 
Episcopal  church  on  the  evening  of  January  2d,  the 
Rev.  Charles  H.  Blxby  being  the  officiating  clergy- 
man. Miss  Black  was  attended  by  Mrs.  Emerson 
Taylor  as  matron  of  honor  and  by  Miss  Edith  Rich- 
ardson and  Miss  Marie  Gregg  as  bridesmaids.  Mr. 
Thomas  G.  Grier  acted  as  groomsman  and  the 
ushers  were  Messrs.  Armin  O.  Kuehmsted,  Guy  S. 
Jenkins,  Charles  Minor  and  William  H.  Fairclough, 
Jr.  Mr.  and  Mrs.  Raymond  went  to  Detroit  on 
their  wedding  trip  and  on  their  return  will  reside 
at  5008  Washington  avenue.  The  wedding  partook 
somewhat  of  an  electrical  nature  as  Messrs.  Ray- 
mond, Grier,  Fairclough,  Kuehmsted  and  Jenkins 
are  all  prominently  identified  with  the  electrical 
supply  business  in  Chicago.  The  wedded  pair  have 
many  friends   and  were  heartily  congratulated. 


ELECTRIC  LIGHTING. 

An  electric-light  plant  is  being  erected  at  Albany, 
Ga. 

It  is  proposed  to  bond  the  city  of  Fresno.  Cal., 
for  a  municipal  light  and  power  plant. 

The  electric-light  and  water-works  plant  at 
Wayne.  Neb.,  was  damaged  by  fire  recently  to  the 
extent  of  $[,500. 

The  Texas  Oil,  1-and  and  Investment  company 
contemplates  the  erection  of  an  electric-light  plant 
at  Wallisville.  Texas. 

Sumneytown,  Pa.,  is  agitating  the  question  of 
electric  lights  and  the  citizens  of  Pratt  City,  Ala., 
are  considering  the  same  question. 

The  New  Martinsville  (W.  Va.)  Electric  Light. 
Heat  and  Power  company,  recently  incorporated, 
will  erect  a  plant  to  be  equipped  with  two  200- 
horsepower  boilers,  two   16  by  18-inch  engines,  two 
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lOO-kilowatt    alternators,    transformers,    arc    lamps, 
meters,  etc.     F,  B.  Hall  is  president  of  the  company. 

The  City  Council  of  Stromsburg,  Neb.,  has 
granted  to  F.  E.  Halden  the  right  to  put  in  an 
electric   light  or  gas  plant  in  the  city. 

The  Pennsylvania  Railroad  company  will  erect 
in  the  shops  at  Renovo,  Pa.,  a  new  power  house 
whose  cost   will   not  be  less  than  $50,000. 

The  New  System  Traction  company  proposes  to 
construct  and  operate  an  electric-light  plant  at  Os- 
kaloo.sa.  Iowa.  J.  M.  Taylor  is  perfecting  arrange- 
ments. 

The  Borough  Council  of  Littlestown,  Pa.,  has 
granted  a  franchise  for  an  electric-light  and  power 
plant  to  John  E.  Grabill  and  Jonas  R.  Trimmer  of 
^'ork,    Pa. 

Ben     Johnson     of     Greenville,  Miss.,     has     been 

awarded   a   contract    to   erect   the  new   electric-light 

plant   and   waterworks    system   at  Lake   Providence. 
La.,  at  $20,245. 

The  Murphysboro  Water  Works  and  Electric  and 
Gas  Light  company,  located  at  Murphysboro,  III, 
has  certified  to  an  increase  of  capital  stock  from 
$80,000  to  $160,000. 

The  Magnet  Light,  Heat  and  Power  company  of 
Enid,  Okla.,  has  been  incorporated  with  $100,000 
capital  stock  by  H.  E.  Havens,  W.  S.  Whittinghall, 
-\l.   A.  Kelso  and  others. 

New  Berne,  N.  C,  has  awarded  a  contract  for 
the  erection  of  its  electric-light  plant  to  Smith, 
Courtney  &  Co.  of  Richmond,  Va.,  for  which  $15,000 
in  bonds    was  recently    issued. 

The  Lincoln  (Neb.)  Gas  and  Electric  Light  com- 
pany has  been  acquired  by  the  Emerson  McMiUen 
syndicate  of  Grand  Rapids,  Mich.,  and  will  be  re- 
organized,  with  a  capital   stock   of  $1,500,000. 

Corsicana,  Texas,  has  granted  a  franchise  to  the 
Corsicana  Electric  Light  company  (F.  N.  Drane, 
manager)  for  lighting  the  city.  New  machinery 
W'ill  be  installed,  including  boilers,  engine,  etc. 

The  El  Reno  (Okla.)  Power  and  Street  Railway 
company  has  been  incorporated,  with  $50,000  capital 
stock,  to  operate  a  lighting  system  for  the  town,  by 
G.  W.  Bellamy,  T.  H.  Reid,  R.  B.  Forrest  and 
others. 

New  York  capitalists,  headed  by  A.  Potter,  have 
bought  water  rights  at  San  Simonito,  and  will  build 
an  electric  power  station  and  supply  mining  towns 
and  add  to  the  electric-lighting  facilities  of  Tuluca, 
Mexico. 

The  Wyanet  Electric  Light  company  of  Wyanet, 
111.,  has  been  incorporated,  with  $12,000  capital 
stock,  to  operate  an  electric-light,  heat  and  power 
plant.  The  incorporators  are  C.  Brown,  P.  Jones 
and   E.  White. 

The  Commonwealth  Electric  company  of  Chicago 
has  bid  $103  each  per  annum  for  supplying  the  street 
arc  lights  ■  to  the  city.  This  is  the  amount  which 
the  city  is  now  paying  for  arc  lighting  supplied 
under  contract. 

The  Newaygo  (Mich.)  Portland  Cement  company 
has  bought  out  the  Peninsular  Light,  Heat  and 
Power  company,  whose  plant  is  located  in  Lowell, 
Mich.,  and  vvhich  plant  furnishes  a  large  share  of 
the  electricity  used  in  Grand  Rapids,  Mich.  The 
purchase  price  is  understood  to  be  over  $100,000. 
The  Newaygo  plant  has  almost  unlimited  power  at 
its  disposal,  and  it  is  proposed  to  erect  a  new  dain 
in  the  Muskegon  River  at  Croton,  where  perhaps 
15,000  horsepo\\''er  ican  be  developed.  It  is  also 
understood  that  the  purchase  of  the  Lowell  plant 
by  the  Newaygo  people  is  only  the  beginning  of  a 
movement  by  that  company  to  supply  all  the  light 
and  electric  power  for  Grand  Rapids. 


ELECTRIC  RAILWAYS. 

The  Calhoun  County  Construction  company,  it  is 
said,  will  finish  the  road  between  Albion,  Mich.,  and 
Marshall. 

A  company  has  been  organized  to  construct  an 
electric  street  railway  from  Flandreau  to  Brook- 
ings,   S.  D. 

Promoters  of  the  Saginaw  and  Grand  Rapids, 
Mich.,  electric  railway  have  secured  right-of-way 
to  within  a  few  miles  of  Saginaw. 

W.  H.  Redemyer  and  others  have  organized  the 
Municipal  Railroad  company,  to  build  an  electric 
line  in  the  suburbs  of  St.  Louis,  Mo. 

Tnc  Citizens'  Electric  Railway  company  has  ap- 
plied to  the  Moundsville  (W.  Va.)  council  for  per- 
mission  to  construct  a  street  railway. 

The  Albion  Electric  Railway  company  has  been 
incorporated,  with  $30,000  capital  stock,  to  operate 
an  electric  road  three  miles  long  in  Albion.  N.  Y. 

The  right-of-way  for  an  electric  line  from  Spring- 
field to  Wilmington  and  Hillsboro,  Ohio,  has  been 
secured  in  Green  County,  by  H.  Frey,  promoter  of 
the  line. 

The  Great  Western  Construction  company  has 
secured  right-of-way  for  an  electric  railroad  from 
Loveland,  Colo.,  to  Berthoud,  forming  a  loop  via 
Hillsboro.  It  is  thought  that  the  company  has  dis- 
posed of  these  rights  to  the  Colorado  and  Southern 
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Railroad  company,  and  will  continue  the  line  north- 
east  to  Evans  and  Greeley. 

The  Winchester  Railway,  Light  and  Ice  company 
has  been  incorporated  at  Winchester,  Ky.,  with  a 
capital  stock  of  $100,000,  by  Edward  S.  Jouett.  J.  M. 
Pickerell  and  A.  A.  Holbrook. 

In  opposition  to  the  Youngstown-Sharon  (Pa.) 
Street  Railway  company,  a  new  company  is  being 
organized.  It  will  seek  to  build  a  hne  to  Sharps- 
ville,  and  possibly  to  Greenville. 

The  Baltimore  syndicate  which  has  had  an  option 
on  the  property  of  the  Market  street-railway  s)stem 
of  San  Francisco  has  paid  $250,000  as  the  first  tender 
on  the  purchase  price  of  $17,000,000,  thus  closing 
the  deal. 

The  last  of  three  ordinances  granting  rights  to 
about  12  of  the  principal  thoroughfares  in  Trenton, 
N.  J.,  has  been  passed  by  the  Common  Council  in 
the  interest  of  the  Camden  and  Trenton  Railway 
company. 

It  is  stated  that  the  Newport  and  Alexandria 
Traction  company  will  soon  be  incorporated  in  Ken- 
tucky to  build  an  electric  line  between  the  two 
towns.  Col.  A.  S.  Berry  of  Newport  and  others  are 
interested. 

Mayor  Wood  of  Trinidad,  Colo.,  has  a  proposi- 
tion 'from  ail  eastern  construction  company  to  build 
an  electric  line  to  connect  Trinidad  with  Sopris  and 
Starksville  and  to  construct  an  electric-lighting  plant 
to  cost  $100,000. 

The  village  board  of  Salamanca,  N.  Y.,  has 
granted  a  franchise  to  the  Salamanca  and  Little 
Valley  Railroad  company,  which  will  build  an  elec- 
tric railway  from  Salamanca,  through  West  Sala- 
manca  to   Little   Valley. 

Drake,  Breed  &  Co.  of  Philadelphia  have  taken 
the  contract  to  build  20  miles  of  interurban  railway 
connecting  Wabash  and  Marion,  Ind.,  beginning 
work  next  spring.  The  Indiana  promoters  of  the 
enterprise  are  G.  A.  H.  Shideler  and  R.  E.  Breed 
of  Marion  and  C.  S.  King  of  Wabash. 

With  a  capital  stock  of  $5,000,000  an  electric-rail- 
way company  in  which  Senator  Kean  and  ex-Gov- 
ernor Voorhees  are  interested  is  planning  to  bridge 
the  Raritan  River  near  Perth  Amboy,  N.  J.  The 
system  will  connect  Elizabeth  and  Newark,  and  it 
is  expected  that  it  will  be  extended  to  Red  Bank 
and  connect  with  the  line  along  the  Jersey  shore 
to  the  coast  resorts. 

A  recent  Baltimore  (Md.)  dispatch  states  that 
plans  for  electric  railways  between  Baltimore  and 
Washington  and  Baltimore  and  Frederick  City,  Md., 
will  soon  be  completed,  and  that  construction  will 
begin  in  the  spring.  The  Laurel  and  Berwyn  Rail- 
way company  has  been  incorporated  to  construct  a 
line  between  Berwyn  and  Laurel,  Md.,  connecting 
at  the  former  place  with  the  City  and  Suburban 
railway,  operating  between  Washington  and  Ber- 
wyn. A  syndicate  of  Cleveland  capitalists  will  con- 
struct the  lines  from  Laurel  to  Baltimore  and  also 
a  branch   to  Annapolis,  Md. 


PUBLICATIONS. 


The  National  Water  Tube  Boiler  company  of  New 
Brunswick,  N.  J.,  has  issued  a  green  wall  calendar 
with  a  gilt-framed  oval  picture  of  "A  Sylvan 
Stream." 

I'he  McKenna  Brothers  Brass  company  of  Pitts- 
burg, dealer  in  brass  and  brass  goods,  is  distributing 
a  serviceable  wall  calendar  showing  a  picture  of  its 
new  building. 

The  General  Electric  company  of  Schenectady, 
N.  Y.,  has  issued  in  pamphlet  form  a  series  of  arti- 
cles on  "The  Standardization  of  Electrical  Appa- 
ratus," by  J.  T.  Broderick,  reprinted  from  The  En- 
gineering Magazine. 

Sectional  catalogue  No.  135  of  the  American 
Blower  company  of  Detroit,  Mich.,  is  descriptive 
and  illustrative  of  A. B.C.  hot-blast  heaters  for  the 
heating  and  ventilation  of  public  buildings  and  the 
drying  of  -materials  of  all  kinds. 

The  C.  W.  Hunt  company  of  West  ±ie\v  Brighton, 
Staten  Island,  N.  Y.,  has  issued  a  12-page  pamphlet 
treating  of  Hunt  electric  hoists.  Illustrations  are 
given  of  several  different  types  of  electric  hoists  and 
considerable  descriptive  matter  is  devoted  to  the  dif- 
ferent details  and  parts  of  apparatus. 


SOCIETIES  AND  SCHOOLS. 

_  Over  200  persons  have  already  enrolled  for  mem- 
bership in  the  proposed  American  Electrochemical 
society,  and  the  first  meeting  for  definite  organiza- 
tion and  reading  of  papers  and  discussion  will  prob- 
ably be  held  in  Philadelphia  about  Easter.  An  en- 
thusiastic gathering  of  electrochemists  from  all  over 
the    United    States    is    assured. 

The  recent  gift  of  $375,000  announced  at  the  last 
convocation  of  the  University  of  Chicago,  the  pur- 
pose of  which  was  withheld,  is  believed  to  be  the 
nucleus  for  a  large  endowment  for  a  school  of  tech- 
nology designed  to  give  instruction  in  the  higher 
branches  of  engineering.  The  announcement  by 
President  Harper  that  the  question  of  a  school  of 
technology   was   being    considered  is  thought   to  be 
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a  forerunner  of  a  later  statement  assuring  the  addi- 
tion  of  this   department. 

Purdue  University,  l^fayette,  Ind.,  has  issued  in 
bulletin  form  a  preliminary  announcement  of  its 
courses  in  telephony  which  will  be  inaugurated  about 
February  ist.  An  outline  is  given  of  the  different 
branches  of  instruction  that  will  comprise  the  work, 
together  with  a  list  of  the  instructors  in  electrical 
engineering.  J.  C.  Kelsey  will  be  the  instructor  in 
telephony. 

In  his  annual  report  on  the  Massachusetts  In- 
stitute of  Technology  of  Boston,  President  Pritchett 
says  that  there  are  more  than  1,400  students  in  the 
institute,  including  439  first-year  students.  The 
total  number  two  years  ago  was  less  than  1,200. 
Attention  is  called  in  the  report  to  the  serious  need 
of  a  new  building  for  the  departments  of  physics 
and  electrical  engineering. 


TELEGRAPH. 


Overland  telegraphic  communication  across  Africa 
is  said  to  be  almost  attained.  The  Cape  to  Cairo 
wires  have  been  carried  to  Ujiji  on  Lake  Tingayika. 
They  have  only  to  extend  to  the  north  end  of  the 
lake  and  then  to  the  Albert  Nyanza,  which  is  con- 
nected with  the  Soudanese  and  Egj'ptian  lines,  to 
complete  the  through  line. 

The  headquarters  of  the  second  district  of  the 
western  division  of  the  Postal  Telegraph-cable 
company  have  been  removed  from  Cincinnati  to 
Cleveland,  Ohio.  The  district  comprises  Ohio,  In- 
diana and  Kentucky-,  and  the  district  superintendent 
IS  E.  W.  Collins,  a  man  who  has  advanced  from  an 
operator  to  his  present  position. 

Representative  Jackson  of  Kansas  has  introduced 
a  bill  in  Congress  providing  that  the  United  States 
government  purchase  the  Western  Union  and  the 
Postal  Telegraph  companies,  and  thereafter  operate 
them  in  connection  with  the  Postoffice  Department. 
Provision  is  made  for  appraisal  of  the  property  of 
the  companies  and  for  the  payment  of  its  appraised 
value  when  the  amount  is  reported  to  Congress. 

A  newspaper  dispatch  states  that  the  new  Hun- 
garian system  of  telegraphy  is  now  in  practical  op- 
eration between  Budapest  and  Flume,  a  distance  of 
7,yS  miles,  messages  being  transmitted  at  the  rate 
of  40,000  words  an  hour.  This  is  probably  the  Pol- 
lak-Virag  system  of  telegraphy  experimented  with 
ui  the  United  States  some  months  ago  and  which 
has   since  been   perfected  by   the   inventors. 

The  effects  of  the  recent  storm  in  England,  which 
practically  severed  all  connection  between  the  south- 
ern and  northern  portions  of  the  country,  have  pro- 
duced a  widespread  demand  for  underground  tele- 
graph wires.  The  great  advantages  of  the  under- 
ground wires  from  London  to  Birmingham  were 
never  more  clearly  demonstrated,  as  that  city  was 
the  only  one  in  full  communication  with  London 
for  two  days.  It  is  estimated  the  storm  cost  the 
country  $5,000,000,  including  loss  of  business  and 
necessary  repairs   to   railway   and  telegraph   lines. 

The  Western  Union  Telegraph  company  has  con- 
tracted for  space  in  the  Outlook  building  on  East 
Broad  street,  Columbus,  Ohio,  for  new  quarters. 
The  business  office  will  be  located  on  the  first  floor, 
occupying  the  east  room.  The  entire  second  floor 
will  be  used  for  the  operating  department  and  the 
bpsement  will  be  used  by  the  messenger  department. 
with  an  entrance  at  the  rear.  All  the  furnishings 
and  fittings  will  be  new  and  batteries  will  be  done 
away  with,  d3mamos  being  substituted  in  their 
stead. 


SPACE    TELEGRAPHY. 

It  is  announced  that  the  Japanese  minister  at 
Seoul  has  notified  the  Korean  government  that 
Japan  has  begun  the  erection  of  wireless-telegraph 
stations  along  the  Korean  coast. 

A  dispatch  from  St.  Petersburg  says  that  the 
Navy  Department  has  decided  to  fit  Russia's  war- 
ships with  wireless-telegraphy  apparatus.  The  sys- 
tem to  be  installed  is  that  invented  by  Professor 
Popoff. 

The  Cunard  liner  Umbria  on  a  recent  trip  from 
Liverpool  to  New  York  city  communicated  by  wire- 
less telegraphy  with  her  sister  ships,  the  Etruria 
and  Campania,  hound  for  British  ports.  The  Um- 
bria and  Etruria  exchanged  greetings  on  Christmas 
Day  at  a  distance  of  87  miles,  despite  the  stormy 
weather. 

The  system  of  etheric  telegraphy,  by  which  ex- 
periments were  being  conducted  between  Folkestone. 
England,  and  Dungeness,  and  in  which  Lloyd  and 
others  were  said  to  be  interested,  is  to  be  removed. 
Lloyds  have  decided  to  adopt  the  Marconi  wireless 
system  at  all  their  stations  for  14  years.  The  work 
of  installing  the  apparatus  will  begin  at  once. 

Henry  Shoemaker  of  the  American  Wireless  Tele- 
phone and  Telegraph  company  of  Philadelphia  is  said 
to  have  completed  a  selective  system  of  synchronizing 
or  tuning  wireless-telegraph  messages,  so  that  he  is 
able  to  send  and  receive  wireless  telegrams  without 
any  interference  whatsover.  However,  he  interferes 
with  every  other  system,  and  prevents  them  from  get- 
ting any  wireless  messages,  while  his  own  telegrams 
are  private  and  are  received  only  by  those  to  whom 
they  are  intended  or  selected.  It  is  stated  that  he  can 
send  four  messages  at  the  same  time. 

The  Federal  Wireless  Telegraph  and  Telephone 
company  is  said  to  have  completed  its  station  on 
Stafford  street.  Baltimore,  Md.  The  station  in  Wash- 
ington has  also  been  completed,  and  tests  between 
Baltimore  and  Washington  will  be  made  soon.  The 
first  circuit  of  stations  will  be  from  Washington  to 
New  York,  with  stations  in  Baltimore,  Wilmington. 
Philadelphia  and  Trenton.  The  basic  feature  of  the 
system  used  by  the  company  is  incorporated  in  the 
Dolbear  patents.  This,  however,  has  been  consider- 
ably modified,   and,   it   is   claimed,   Improved. 


MISCELLANEOUS. 

James  A.  Bailey,  the  circus  manager,  is  said  to  be 
making  arrangements  for  a  novel  circus  in  which 
horses  will  'be  displaced  by  electrical  appa.  atus 
v.-herever  possible. 

Senator  Lodge  has  introduced  a  bill  in  Congress 
providing  for  the  government  of  the  Philippines. 
Among  other  things  the  bill  authorizes  the  granting 
of  franchises  for  railroads,  electric  lights  and  tele- 
phones. 

An  international  exposition  is  to  be  held  in  Lille. 
France,  .between  the  months  of  May  and  September, 
1Q02.  It  will  embrace  about  30  classes,  including  the 
following:  General  machinery,  electricity,  civil  en- 
gineering, transportation,  automobiles,  mines  and 
metallurgy,  chemicals,  and  special  application  of  al- 
cohol as  a  motive  force  and  for  lighting  and  heating. 
The  office  of  the  exposition  is  35  Rue  National, 
Lille. 

The  Laguna  company,  with  a  capital  of  $3,000,000, 
lias  filed  its  certificate  of  organization  with  the  Main-e 
^■"cretary  of  state.  It  proposes  to  buy,  sell,  and  deal 
in    railroads,    lighting  plants,    lands,   mines,    ranches 


and  other  property  in  Mexico  and  elsewhere  outside 
of  the  state  of  Maine.  The  promoters  are  John  R. 
Marklcy  and  A.  L.  Utz  of  Chicago,  and  F.  L.  Dut- 
ton.  Herbert  M.  Heath  and  M.  B.  Ward  of  Au- 
gusta, Me.  A^r.  Dutton  is  president  and  Mr.  Heath 
is   treasurer. 

Charles  P.  Tonoray  and  George  E.  Boren  of 
Elizabethton,  Tenn.,  it  is  reported,  have  closed  ne- 
gotiations for  an  electric  steel  plant  at  Elizabeth- 
ton.  It  is  claimed  that  by  this  method  steel  ingots 
can  be  produced  directly  from  iron  ore  in  30  min- 
utes. According  to  newspaper  report,  an  8,000- 
lliorsepower  electric  plant  will  be  commenced  as 
soon  as  the  site  can  be  decided  upon  on  the  Wa- 
tauga River,  near  Elizabethton.  and  this  will  supply 
the  power  for  the  plant. 

The  coroner's  jury,  which  investigated  the  recent 
death  of  three  men  at  the  works'  of  the  American 
Bridge  company  of  Chicago,  as  the  result  of  a  fall- 
ing steel  girder,  has  given  it  as  its  opinion  that  the 
chains  used  in  the  traveling  crane  were  faulty  and 
that  the  inspections  made  were  neither  sufficient  nor 
by  competent  men.  According  to  the  testimony  the 
chain  on  the  traveling  crane  which  broke  had  not 
been  subjected  to  an  examination  for  10  months 
previous  to   the  accident. 

Cashier  David  P.  Wheeler  of  the  Citizens'  Na- 
tional Bank,  Akron,  Ohio,  was  killed  recently  by 
electricity  in  an  odd  manner.  He  had  occasion  to 
go  to  the  bank  to  get  something  from  the  vault. 
After  unlocking  the  doors  he  took  an  electric  light 
in  one  hand  and  with  the  other  hand  caught  hold  of 
the  steel  handle  of  one  of  the  doors.  The  insulation 
from  the  electric-light  v/ire,  through  frequent  hand- 
dling,  had  worn  off.  The  line  had  also  crossed 
with  a  high-tension  wire,  and  when  Mr.  Wheeler 
formed  a  circuit  through  his  body  by  taking  hold 
of  the  wire  and  the  steel  handle  he  was  killed. 
Three  of  his  fingers  were  'burned  off. 


TRADE  NEWS. 


The  American  Electrical  Heater  company  of  De- 
troit, Mich.,  is  presenting  its  friends  with  New 
Years  checks  on  the  "National  Bank  of  Prosperity" 
for  365   prosperous   days. 

The  Royal  Bag  Manufacturing  company  of 
Charleston,  S.  C.  has  recently  installed  an  electric 
plant,  the  General  Electric  company  furnishing  the 
generator  and  the  Ball  Engine  company  of  Erie, 
Pa.,    the    engine. 

The  Standard  Electric  Meter  company  of  Peoria, 
III.,  has  been  incorporated,  with  a  capital  stock  of 
$50,000,  to  manufacture  electric  meters.  The  in- 
corporators of  the  company  are  J.  Henry  Blusch. 
Edward  J.   Ebersol   and    Arthur   Kreisman. 


BUSINESS. 


Pass  &  Seymour  are  doing  a  fine  business  in 
electrical  porcelain  good.s — one  of  constant  growth — 
and  the  large  factories  at  Solvay.  near  Syracuse, 
are   worked   to   full   capacity   nearly  the  entire   time. 

The  Amber  Electric  Manufacturing  company  of 
Chicago  is  offering  to  the  trade  a  large  assortment 
of  second-hand  motors,  ranging  from  one-eighth- 
horsepower  to  15-horsepower,  dynamos  of  12  to  50- 
light  capacity,  a  number  of  electroplating  dynamos 
and  several  Brush  arc  lamps. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


689,849.  Apparatus  for  Detecting  and  Locating  Me- 
tallic Ores,  Minerals,  etc.  Fred  H.  Brown, 
Chicago,  111.     Application  filed  January  24,  igoo. 

This  15  an  apparatus  for  locating  ores  or  metals  in  the 
earth.  It  has  circuit  terminals  independent  of  and  freely 
movable  with  respect  to  each  other  and  adapted  to  be 
brought  into  contact  with  the  earth  at  various  and  widely 
separated  points  to  close  electric  circuits  which  include 
the  earth  between  such  terminals.  Means  are  provided 
for  measuring  the  resistances  of  the  earth  portions  of 
the  circuits. 

689,877.  Electrical  Conductor  and  Anode.  Luke 
Hargreaves  and  Williaml  Stubbs.  Farnworth  in 
VVidnes,  England.  Application  filed  June  17, 
1899. 

An  electrolytic  cell  has  an  electrode,  a  conductor  of 
different  material  connected  thereto,  a  casing  or  recep- 
tacle surrounding  their  juncture,  and  a  fluid  protective 
substance  in  the  receptacle. 

689,889.  Transmitter.  Oscar  L.  Kleber,  Pittsburg, 
Pa.     Application  filed  September  10,  1900. 

The  transmitter  comprises  a  continuously  rotating 
power  spindle  or  roll,  a  pivoted  key  lever,  a  contact- 
maker,  a  make-and-break  disk,  operating  in  harmony  with 
the  contact-maker  rotatably  mounted  upon  the  lever, 
a  second  dielectric  disk,  also  mounted  upon  the  lever, 
means  for  holding  the  two  disks  in  frictional  contact,  the 
second  disk  t>eing  arranged  to  co  operate  with  the  power 
roll  and  when  in  the  normal  position  to  remain  disen- 
gaged from  the  roll,  and  means  for  automatically  shifting 
the  dielectric  disk  to  engage  the  power  roll  to  be  rotated 
thereby  when  the  key  lever  is  depressed  so  the  two  disks 
will  move  in  one  direction  in  unison. 

689,894.  Elbow  for  Conduits  for  Electric  Wires. 
George  A.  Lutz,  Brooklyn,  N.  Y.,  assignor  of 
one-half  to  Emmett  D.  Page,  New  York,  N.  Y. 
Application  filed  Jk'Iay  23,  1901. 

The  elbow  comprises  a  pair  of  members  each   provided 
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with  a  channel  and  pivotally  connected  together.  There 
are  covers  for  the  members,  and  means  for  closing  open- 
ings adjacent  to  the  corresponding  ends  of  the  members 
in  their  different  position  of  adjustment. 

^,903.     Testing    Appliance    for     Multiple    Switch- 
boards.   James  L.  McQuarrie,   Chicago,  111.,-  as- 
signor  to    the   Western    Electric   company,    Chi-      , 
cago.    III.     Application  filed  March  22,  1897. 


NO.    689,903. TELEPHONE-TESTING    APPARATUS. 

A  contact  piece  of  one  of  a  pair  of  plugs  is  adapted  to 
test  the  electrical  condition  of  testing  lines.  There  area 
bridge  and  a  source  of  current  in  the  plug  circuit.  An 
impedance  coil  with  two  windings  between  the  source  of 
current  and  the  coDdoctor  of  the  plug  circuit  terminates  io 


(he  test-contact,  the  windings  being  connected  in  mul- 
tiple. An  operator's  listening  key  is  provided  for  con- 
necting a  telephone  with  the  plug  circuit,  and  switch 
contacts  of  the  key  are  adapted  to  break  the  multiple 
connection  between  the  two  windings  and  thereby  to  in- 
terrupt the  normal  connections  of  the  plug  circuit.  (See 
cut.) 

9,929.  Controlling  Device  for  Connecting  Storage 
Batteries  with  Charging  Lines.  Nathan  H. 
Suren,_  Needham,  Mass.,  assignor  to  the  Game- 
well  Fire  Alarm  Telegraph  company,  New  York, 
N.  Y.     Application  filed  June   19,   1899. 

The  device  comprises  a  charging  circuit,  an  interme- 
diate branch  circuit  containiug  a  polarized  relay,  a  storage 
battery,  a  switch  for  connecting  the  storage  battery  with 
the  intermediate  branch  circuit,  another  switch  for  con- 
necting the  charging  circuit  with  the  intermediate  branch 
circuit,  and  means  for  opening  the  last-named  switch 
operated  by  the  polarized  relay  in  case  the  storage  bat- 
tery is  not  connected  with  the  branch  circuit  in  correct 
polarity. 

P.930.  Apparatus  for  Controlling  the  Connection 
of  Storage  Batteries  with  Charging  Circuits. 
Nathan  H.  Suren,  Needham,  Mass.,  assignor  to 
the  Gamewell  Fire  Alarm  Telegraph  company, 
New  York,  N.  Y.  Application  filed  June  29, 
1899. 

A  switch  is  operated  by  a  cut-out  magnet  for  connecting 
the  cut-out  magnet  circuit  with  the  storage  battery. 
Means  are  provided  for  opening  the  switch  which  con- 
nects the  charging  circuit  with  the  cut-out  magnet  circuit 
and  are  operated  by  the  retracted  armatura  of  the  cut-out 
magnet. 

?.937-  Combined  Flexible  Conductor  and  Resist- 
ance Cord.  Ernest  E.  Werner,  Indianapolis, 
Ind.,  assignor  to  the  Garhart  Dental   Manufac- 
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turing  company,  Indianapolis,   Ind.    Application 
filed  August  13,  1900. 

A  higb-voltaee  circuit  and  a  low-voltage  iDstrumeot  are 
combined  with  an  electrical  translattag  de%-ice.  aod  a 
flexible  cooductor  baviag  a  fixed  specific  resistance, 
which  resistance,  together  with  the  resistance  of  the  trans- 
lating device,  produces  the  needed  ohmic  resistance  for 
the  operation  of  the  device. 

689,947.  Advertising  Device.  Edward  M.  Bentley, 
Lawrence,  N.  Y.  Application  filed  January  19, 
1897. 

An  electrically  operated  advertiser  is  located  at  a  sta- 
tionary point  along  an  electric  railway.  A  branch  circuit 
from  the  conductor  of  the  railway  extends  to  the  adver- 
tiser for  operating  it,  and  a  controller  for  the  circuit  is 
placed  adjacent  to  the  line  conductor  of  the  railway,  so  as 
to  be  operiled  by  a  traveling  contact  thereon . 

689,953.  Telephone  System.  Francis  W.  Dunbar, 
Chicago,  111.,  assignor  to  the  Kellogg  Switch- 
board and  Supply  company,  Chicago,  111.  Ap- 
])lication   filed    November  26,    1900. 

A  central-energy  system  is  described.  A  telephone 
line  with  a  connection  terminal  therefor  has  a  signal- 
controlling  electromagnet  normally  connected  with  it. 
A  relay  is  provided  for  disconnecting  the  electro- 
magnet from  the  line.  A  cord  circuit  terminates  in  a 
connecting  plug  and  is  adapted  to  be  placed  in  conductive 
relation  with  the  line.  A  source  of  electricity  such  as  a 
storage  battery  is  associated  with  the  cord-circuit  and  is 
adapted  to  be  placed  in  the  metallic  circuit  of  the  Hoe. 
There  are  means  for  closing  the  circuit  of  the  source 
through  the  relay  when  connection  is  made  with  the  line, 
the  relay  circuit  including  a  talking  strand  of  the  cord 
circoil,  a  main  terminal  of  the  connecting  plug,  a  line 
contact  and  a  portion  of  a  talking  limb  of  the  telephone 
line  with  suitable  return. 

689,959.  Process  of  Disintegrating  and  Comminut- 
ing Minerals  or  Ores.  Edward  L.  Graham,  Up- 
per Warlingham,  England.  Application  filed 
March  26,  1901. 

A  process  for  treating  ores  consists  in  the  following 
steps:  First,  immersing  the  ore  without  preliminary  heat- 
ing in  a  cold  acid  solution  incapable  of  dissolving  it: 
secondly,  passing  an  electric  current  of  sufficient  strength 
to  disintegrate  the  ore  through  the  solution,  and  finally 
extracting  the  metal  from  the  ore. 


NO.    690.060. — INDUCTOR  DYNAMO. 

689.975.  Railway  Signaling  Apparatus.  Frank  A. 
Landee,  Moline,  111.  Application  filed  Septem- 
ber 29,   1900. 

Two  electromagnets  are  normally  connected  in  circuit 
with  two  sections  of  railroad  track  and  arms  actuated  by 
the  electromagnets  are  adapted  for  euRagement  with  a 
pivotally  mounted  contact  frame. 

689.976.  Railway  Signaling  Apparatus.  Frank  A. 
Landee,  Moline,  111.  Application  filed  Septem- 
ber 29,   1900. 

The  system  combines  two  electromagnets,  two  sec- 
tions of  track  each  normally  included  in  closed  circuit 
with  the  electromagnets,  and  a  number  of  signals  dis- 
posed along  the  railroad  track.  Contact  arms  con- 
trolled by  the  electromagnets  are  connected  with  one 
terminal  of  each  of  the  signals.  A  spring  contact 
member  is  connected  wiih  the  remaining  terminal  of  one 
of  the  signals,  and  contact  poinis  ard  connected  with 
the  remaining  terminals  of  the  other  signals.  The  contact 
arms  are  each  adapted  for  engagement  with  the  spring 
contact  member  or  one  of  the  contact  points. 

689,979.  Caisson  for  Repairing  Vessels  and  Sub- 
merged Surfaces.  David  Mason,  New  York, 
N.    Y.     Application    filed   January  20,    1900. 

Means  for  repairing  or  inspecting  the  sides  and  bottom 
of  a  floating  vessel  are  described.  They  consist  of  a  flexible 
or  vertebrated  open-sided  water-tight  caisson  made  up  of 
separable  sections  secured  together  by  pivot  bolts  ex- 
tending through  the  outer  surface,  and  provided  with 
electromagnetic  means  near  its  open  side  fur  causing  it  to 
adhere  to  the  side  or  bottom  of  the  vessel.  Yielding 
means  on  the  edge  of  the  caisson  are  provided  for  eftect- 
ing  a  water-tight  joint  between  it  and  the  vessel.  Circuit 
connections  run  to  two  independent  sources  of  electrical 
energy  on  board  of  the  vessel. 

690,040.  Electric  Fire  Alarm.  Oliver  B.  Thomp- 
son and  William  G.  Midgley,  Buffalo,  N.  Y. 
Application  filed   February  23,    1901. 

A  circuit-closer  has  a  spring-tensioned  circuit-closing 
pin.  A  latching  device  is  provided  and  a  releasing  device 
IS  held  in  inoperative  position  by  easily  melted  material 
and  has  a  beveled  end  adapted  to  lift  the   latching  device. 

690,060.  Alternating  Inductor  Dynamo.  John  Ja- 
coby,  Elizabeth,  N.  J.  Application  filed  May 
13,  1901. 

The  dynamo  has  an  operating  shaft  and  a  drum  fixed  on 
the  shaft  and  provided  with  an  exterior,  integrant  flange 
out  of  center  lengthwise  of  the  drum.  Three  primary 
polar  rings  are  arranged  on  the  drum,  the  medial  one 
being  bolted  to  the  flange  and  the  remaining  ones  being 
located  one  at  each  end  of  the  drum.  Keepers  are  se- 
cured one  at  each  end  of  the  drum.  Bolts  extend  through 
the  respective  polar  rings  last-named  and  the  respective 
keepers  co-operating  therewith,  and  are  provided  with 
nuts  whereby  each  of  the  rings  may  be  fastened  to  its  co- 
operating keeper.     (See  cut.) 

690,105.  Electric  Arc  Lamp.  Josef  H.  Hallberg, 
New  York,  N.  Y.  Application  filed  April  25, 
1 901. 

Actuating  mechanism  for  the  upper  carbon  is  combined 
with  an  impedance  coil  and  mechanism  operated  by  such 
actuating  mechanism  which  will  close  and  maintain 
closed  a  circuit  around  the  lamp  and  through  the  impe- 
dance coil  when  the  resistance  of  the  arc  exceeds  a  prede- 
termined amount. 


WESTERN    ELECTRICIAN 

090,108.  Electric  Controller.  George  H.  Hill,  Glen- 
ridge,  N.  J.,  assignor  to  the  Sprague  Electric 
company,  New  York,  N.  Y.  Application  filed 
August  5,   1901. 

The  controller  comprises  an  electric  circuit,  a  solenoid 
magnet,  a  plunger  adapted  to  coact  therewith,  means  to 
compensate  the  variable  degree  of  the  magnetic  attractive- 
ness of  the  solenoid  to  effect  a  substantial  uniformity  in 
the  force  applied  to  the  plunger  in  its  various  positions, 
and  means  to  vary  the  value  of  the  ctirrent  in  the  solenoid 
to  move  or  check  the  plunger  at  any  desired  position. 

690,110.  Trolley  Retractor.  Andrew  J.  Johnson, 
Cleveland,  Ohio.  Application  filed  October  12, 
1 901. 

The  device  has  a  reel  rotatively  mounted  and  actuated 
by  a  spring.  Tbe  trolley  rope  is  wound  upon  the  reel  and 
passes  beneath  a  latch  which  controls  the  turning  of  the 
reel. 

690,113.     Electric-light    Adjuster.     John   A.   Leggatt, 

Hamilton,    Canada.    Application    filed    June    i, 

1901. 

The  adjuster  has  a  ball  and  socket  joint  for  adjustment. 
690,127.     Time-regulated  Ringing  Key  for  Telephone 

Lines.     Frank   W.    Alston,    San   Francisco,    Cal. 

Application  filed  March  5,  igoi. 

The  device  comprises  a  time-regulated  traveling  circuit- 
closer,  a  plurality  of  spaced  contact  segments  in  circuit 
with  a  generator  and  a  signal-producing  device.  A  clock- 
train  operated  means  is  connected  with  the  traveling  cir- 
cuit-closer. There  are  a  circuit-closing  key,  a  locking 
device  electrically  controlled  by  the  traveling  circuit- 
closer  and  adapted  to  release  the  key  at  a  predetermined 
point  in  the  movement  of  the  traveling  circuit-closer,  and 
means  mechanically  restoring  the  key  to  position  when 
released  and  thereby  breaking  the  signaling  circuit  when 
released. 

690,141.  Continuously  Electrolyzing  Alkali  Chlo- 
rides. Wilhelm  GintI,  Aussegg,  Austria-Hun- 
gary.   Application  filed  November  17,  1900. 

An  improvement  in  the  process  for  the  continuous 
electrolysis  of  gas-producing  salt  is  described.  It  consists 
of  passing  a  current  from  anode  to  cathode  through  the 
electrolyte,  gently  introducing  the  fresh  electrolytic  solu- 
tion in  the  immediate  vicinity  of  the  anode  and  in  a  cham- 
ber or  compartment  separate  from  the  cathode,  and 
drawing  off  the  liquid  from  the  immediate  vicinity  of  the 
cathode,  thereby  producing  a  gradual  movement  of  liquid 
toward  tbe  cathode,  and  in  restricting  the  downflow  of  the 
electrolyte  in  tbe  vicinity  of  the  anode,  and  causing  it  to 
meet  the  rising  bubbles  of  gas  and  be  intimately  mixed 
thereby.  By  this  means  ibe  rapid  downpour  and  dissem- 
ination of  the  electrolyte  in  the  lower  portions  of  the  bath 
are  prevented  and  a  substantially  constant  stratification  is 
maintained  substantially  undisturbed. 

690,151.  Method  of  Utilizing  Electrical  Earth  Cur- 
rents. Emil  Jahr,  Berlin,  Germany.  Applica- 
tion  filed  July   24,    1900. 

The  method  consists  in  putting  electrodes  occupying 
different  positions  in  the  electrical  potential  series  into 
the  earth  or  water  so  that  the  electrode  which  is  nearer 
the  negative  end  of  the  series  is  at  the  more  southerly 
point,  while  the  electrode  which  is  nearer  to  the  positive 
is  at  the  more  northerly  point,  and  connecting  the  two 
electrodes  together  by  a  lead,  the  northern  electrode 
being  inserted  deeper  into  the  earth  or  water  than  tbe 
southern  one. 

690,181.  Electric  Accumulator.  Alfred  Pouteaux 
and  Albert  Wolff,  Dijon,'  France.  Application 
filed  April  9,  1901. 

The  positive  and  negative  elements  are  composed  each 
of  two  perforated  parallel  plates.  Perforated  partition 
bars  are  located  between  and  connected  to  both  of  the 
plates  and  divide  the  space  between  them  into  a  number 
of  compartments.  The  partition  bais  are  composed  each 
of  two  parallel  strips  perforated  in  the  direction  to  afford 
communication  with  the  compartments  and  cross-bars 
separating  the  sti  ips  from  each  oiher.  Active  material  is 
charged  into  the  compartments,  but  not  into  the  spaces  be- 
tween the  sirips  of  the  partition  bars 

690,185.  Lamp  or  Bulb  Case.  Berton  I.  Rike,  Day- 
ton, Ohio.     Application  filed  October  9,   1901. 

A  packing  case  or  inclosure  for  bulb  or  incandescent 
lamps  is  constructed  of  a  single  blank  having  four  trans- 
verse score  lines  upon  which  the  blank  is  bent  to  form  a 
two-sided  casing  of  substantially  rectangular  form,  one 
end  of  which  is  of  less  width  than  the  other  to  conform  to 
the  outline  of  a  bulb. 

690,219.  Electrical  Equipment  of  Railway  Vehicles 
for  the  Purpose  of  Lighting,  Heating  and  Ven- 
tilation. Alfred  Zehden,  Charlottenburg,  Ger- 
many.    Application   filed  July   14,   1900. 

The  apparatus  consists  of  a  storage  battery  located  below 
the  car  body,  a  dynamo  geared  to  an  a.\le  of  the  car,  a 
switch  consisting  of  a  coil  connected  with  the  battery,  and 
an  oppositely  arranged  coil  connected  with  the  dynamo. 
A  core  is  influenced  by  both  coils,  and  a  pivoted  switch 
arm  is  actuated  by  the  core.  There  are  contacts  con- 
trolled by  the  switch  arm  and  connected  with  the  dynamo 
and  storage  battery,  lamps,  a  lamp  circuit  connected  with 
the  contacts  and  with  the  dynamo  and  storage  battery,  and 
a  resistance  between  certain  of  the  contacts,  tbe  con- 
tacts and  switch  arm  being  so  arranged  as  to  switch  the 
storage  battery  into  the  lamp  circuit  when  the  dynamo  is 
not  operated,  or  operated  below  normal  speed,  and  to 
switch  the  dynamo  and  the  resistance  simultaneously  into 
the  circuit  when  operated  at  normal  speed  .     (See  cut  ) 

690,248.  Synchronizing  System.  William  Duane, 
BOulder,  Colo.    Application  filed  March  19,  1901. 

A  number  of  stations  are  each  provided  with  a  circular 
series  of  insulated  contacts.  A  rotating  circuit-completer 
slides  over  the  contacts  and  an  electric  motor  is  arranged 
for  moving  the  circuit-completer.  Means  are  provided 
for  correcting  variations  in  phase  between  the  motors  at 
the  different  stations  by  increasing  the  speed  of  the 
slower  motor,  and  means  are  connected  tvith  each  of  the 
motors  by  which,  as  soon  as  the  desired  speed  of  rotation 
is  attained,  further  increase  of  speed  is  prevented.  (See 
cut.) 

690.255.  Electric  Shifting  Device  for  Railways. 
Henry  S.  Esch.  New  York,  N.  Y..  assignor  of 
nnc-half  to  Nicholas  P.  Valerius,  Chicago,  III. 
Application   filed   April   26,    1901. 

The  device  comprises  a  solenoid,  a  core  for  the  same 
provided  with  a  draw  head,  a  guide  registering  with  the 
solenoid  for  maintaining  the  alignment  of  the  core,  hook 
arms  pivoted  00  the  draw  head  and  a  link  provided  with 
studs  to  be  engaged  by  the  hook  arms. 

690.256.  Automatic  Track  Switch  for  Electric  Rail- 
ways. Henry  S.  Esch,  New  York,  N.  Y.,  as- 
signor of  one-half  to  Nicholas  P.  Valerius,  Chi- 
cago, 111.    Application  filed  April  26,  1901. 

An  operating  device  for  track  switches  is  described.  It 
comprises  a  frame  provided  with  a  bow-shaped  channel  to 
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receive  a  short  portion  ot  the  trolley  wire  and  to  maintain 
a  bow-shaped  loop  in  the  same,  a  contact  plate  located  in 
tbe  loop  in  alignment  with  the  general  direction  of  the 
trolley  wire  and  insulated  from  the  same,  and  an  electrode 
for  connecting  the  contact  plate  with  electrical  mechan- 
ism for  operating  the  switch,  another  electrode  being  the 
trolley  of  the  car. 

690,282.  Electric  Signaling  Apparatus.  Felix  B. 
Hcrzog  and  Schuyler  S.  Wheeler,  New  York, 
N.  Y.     Application  filed  January  ^5,  1886. 

A  variable-signal  transmitter  comprises  a  rheotome  and 
a  step-by-step  escapement,  a  motor  spring  and  a  magnet, 
all  co-operating  to  rotate  the  wheel  as  a  result  of  the 
operation  of  the  rheotome,  and  circuit-controlling  ele- 
ments co-operaling  with  the  wheel  to  produce  p  gdeter- 
mined  signals. 
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690,283.  Insulated  Electric  Cable  or  Conductor. 
George  E.  Heyl-Dia,  Manchester,  England.  Ap- 
plication filed  July  11,  1900. 

An  electric  conductor  of  the  twin  wire  or  compound 
type  has  a  fillet  of  permeable  material  inserted  centrally 
between  tbe  wires  and  within  the  insulating  covering  of 
the  wires. 

690,289.  Telephone  Meter.  Henry  A.  Holdrege, 
Chicago,   111.    Application   filed  June   3,    igoi. 

In  a  telephone  system  consisting  of  a  central  office  and 
two  or  more  subscribers'  telephone  stations  are  combined 
with  the  instruments  and  circuits  thereof  a  mechanical 
registering  device,  a  register  magnet  for  operating  the 
same,  a  polarized  relay  which  controls  the  register  mag- 
net, a  reversing  relay  which  controls  the  polarized  relay, 
and  a  switch  in  the  line  to  the  register  magnet,  as  for  ex- 
ample the  armature  of  the  cut-ofif  relay,  which  magnet  is 
controlled  by  the  answering  plug  of  the  central  operator, 
whereby  the  removal  of  the  answering  plug  will  break  the 
circuit  through  the  register  magnet  and  permit  the  regis- 
tration to  take  place. 

690,302.  Hand  Guard  for  Linemen,  etc.  Warren  L. 
Lee,  Camden.  N.  J.  Application  filed  Septem- 
ber 28,   I  go  I. 

A  plate  having  a  curved  working  face  and  a  stud  is  de- 
scribed. A  buckled  strap  is  adapted  to  be  passed  around 
the  back  of  the  hand  of  the  user  from  side  to  side  of  the 
plate,  The  parts  combined  form,  a  guard  applicable  to 
the  hand  for  climbing  and  descending  a  pole,  etc. 

690,313-  Trolley-pole  Attachment.  George  F.  Nel- 
son, Washington,  D.  C.  Application  filed  May 
16,   1901. 

A  frame  carries  a  spring-actuated  bar  operatively  con- 
nected to  the  pole  socket  and  is  provided  with  means  for 
locking  the  frame  and  pole  in  proper  position.  There  are 
also  means  for  releasing  the  frame  and  pole. 

690,334.  Motor  for  Driving  Sewing  Machines.  Har- 
old R.  Wellman,  New  York,  N.  Y.,  assignor  to 
the  General  Incandescent  Arc  Light  company  of 
New   York.     Application  filed  June  6,    1901. 

A  horizontally  pivoted  electric  motor  carries  a  driving 
wheel  in  friclional  relation  with  and  disposed  at  right 
angles  to  the  driven  wheel  of  a  machine.  A  foot  treadie 
is  provided  with  means  for  establishing  an  electric  circuit 
through  the  motor  and  causing  a  driving  wheel  carried  by 
the  motor  to  be  moved  across  the  periphery  of  the  driven 
wheel  so  as  to  vary   the  speed  of  the  machine. 
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690.364.  Electric  Switch.  John  J.  Gaffney,  Newark, 
N.  J.    Application  filed  March  2,  1901. 

The  switch  comprises  a  pair  of  contacts  connected  to  a 
main-line  circuit,  portions  of  which  normally  contact  to 
close  the  circuit,  secondary- line  terminals  with  which 
other  portions  of  tbe  contacts  are  adapted  to  make  elec* 
trical  connection,  and  a  wholly  insulated  plug  adapted 
when  inserted  to  cause  the  contacts  to  make  connection 
with  the  secondary-line  tertriinals  and  then  to  separate 
those  portions  of  the  contacts  which  normally  contact. 

690.365.  Apparatus  for  the  Continuous  Electrolysis 
of  Alkali  Chlorides.  Wilhelm  Gintl,  Aussegg, 
Austria-Hungary.  Application  filed  October  10, 
1900. 

The  improvement  consists  in  the  anode  being  supported 
and  proportioned  to  fit- approximately  the  chamber  hori- 
zontally to  separate  and  divide  the  space  above  the  anode 
from  tbe  space  beneath  it,  and  in  the  means  of  communi- 
cation or  circulation  from  above  to  below  the  anode  being 
restricted,  thereby  preventing  substantially  free  circula- 
tion, and  means  for  introducing  electrolyte  into  the  space 
above  the  anode. 
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Demonstration  of   the    Nernst    Lamp   in 
Cliicago. 

The  first  public  demonstration  in  Cliicago  of  the 
Nernst  lamp  was  made  on  the  evening  of  January 
10th  in  the  lecture  hall  of  Lewis  Institute.  The 
speaker  of  the  evening  was  Alexander  J.  Wurts, 
manager  of  the  Nernst  Lamp  company  of  Pittsburg, 
Pa.,  and  he  addressed  the  audience  on  "The  De- 
velopment of  the  Nernst  Lamp  in  America."  The 
meeting  was  held  under  the  auspices  of  the  Chicago 
Electrical  association,  and  the  lecture  room  was 
packed  to  the  doors  with  a  gathering  that  was  quite 
representative  of  the  electrical  interests  of  the  city. 
It  is  estimated  that  there  were  between  500  and  600 
people  present. 

In  order  to  show  the  general  illuminating  effect 
of  the  Nernst  lamp  for  interior  lighting,  six  of  the 


in  introducing  Mr.  Wurts  spoke  of  the  rare  oppor- 
tunity which  had  been  given  him  to  investigate  and 
develop  thoroughly  a  scientific  discovery.  Mr.  Wurts 
began  his  address  with  reference  to  the  brilliant 
discovery  of  Dr.  Nernst  which  made  the  Nernst 
lamp  possible.  He  told  how  Mr.  Potter  became  in- 
terested in  the  lamp  in  Gottingen  four  years  ago 
and  brought  it  to  the  attention  of  George  Westing- 
house.  Then  Dr.  Nernst  came  over  to  this  country, 
a  small  laboratory  was  equipped  and  Mr.  Wurts 
was  requested  to  develop  the  lamp.  His  (Mr. 
Wurts")  assistants,  to  whom  much  credit  was  due, 
were  Messrs.  Hanks,  Bennett  and  Beebe  and  Dr. 
von  Recklinghausen  of  Germany. 

The  speaker  then  took  up  the  various  parts  of  the 
lamp  in  succession  and  told  of  their  functions  and 
methods  of  manufacture.     The  lecture  was  in  many 


ing  a  single  glower  in  a  220-volt  alternating-current 
circuit.  When  heated  with  a  spirit  lamp  the  glower 
became  conducting  and  then  incandescent.  That 
the  glower  can  be  blown  out  was  demonstrated  to 
the  amusement  of  the  audience.  The  single  glower 
took  0.4  ampere  of  current  on  the  220-volt  circuit. 
Mr.  Wurts  next  spoke  of  the  difiiculty  of  obtaining 
a  good  characteristic  of  the  glower  that  had  neces- 
sitated the  adoption  of  a  steadying  resistance  or 
■^ballast."  This  device  was  quite  a  remarkable  thing. 
It  was  more  than  a  mere  resistance,  being  in  reality 
an  automatic  rheostat.  With  the  use  of  this  ballast 
the  pressure  can  be  increased  150  per  cent,  wath  only 
a  10  per  cent,  rise  in  current.  An  iron  wire,  as  fine 
as  a  hair,  was  selected  for  the  material,  and  it  was 
suspended  free  in  a  glass  bottle  exhausted  of  air 
and   filled    with   hydrogen   gas,    as  the  requirements 
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new  lamps  were  suspended  from  the  ceiling.  These 
lamps  were  used  throughout  the  evening,  and  the 
remarkable  brilliancy  and  quality  of  the  light  were 
admired  by  all  present.  In  order  to  test  the  actinic 
value  of  the  light  for  photographic  purposes  the 
Western  Electrician  made  an  attempt  to  take  a  photo- 
graph of  the  gathering  under  the  Nernst  light.  No 
other  illumination  was  used.  The  plate  was  exposed 
for  two  minutes  and  about  20  seconds.  A  repro- 
duction of  the  photograph  is  shown  in  Fig.  2  on 
the  next  page.  The  value  of  the  light  directly  be- 
neath the  lamps  is  clearly  demonstrated,  although 
to  have  obtained  satisfactory-  general  results  the  plate 
should  have  been  exposed  about  four  minutes.  In 
Fig.  I  (a  reproduction  of  an  ordinarj'  flashlight) 
is  shon-n  Mr.  Wurts  at  the  lecture  table,  upon  which 
were  displayed  the  various  lamps,  parts  and  apparatus 
used  in  the  lecture.  Mr.  Wurts  is  shown  with  a 
heater-globe  in  his  right  hand.  At  the  extreme  left 
of  the  picture  is  Professor  P.  B.  Woodworth,  presi- 
dent of  the  Chicago  Electrical  association,  and  on 
Mr.  W'urts'  left  is  W.  B.  Hale,  secretary  of  the 
association. 

Professor  Woodworth  presided  at  the  meeting,  and 
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respects  similar  to  his  Institute  paper  given  in  full 
in  the  Western  Electrician  of  September  7th  and 
14th.  The  glower  is  composed  of  porcelain  made 
by  mixing  a  powder  into  a  dough  with  a  suitable 
binding  material.  The  dough  is  pressed  in  a  cylin- 
der, forced  out  in  a  string,  dried  and  roasted.  A 
trouble  that  was  manifested  in  the  original  Nernst 
glowers  was  that  the  porcelain  would  shrink  away 
from  the  platinum  lead  wires.  This  was  remedied 
by  placing  the  end  of  the  lead  wires  with  a  small 
bead  inside  the  porcelain,  which,  on  heating  and 
shrinking,  served  only  to  tighten  the  contact.  This 
idea  was  due  to  Mr.  Hanks. 

The  glower  is  an  electrolyte  with  direct  current, 
and  this  action,  as  yet,  is  not  fully  understood.  On 
a  direct-current  circuit  the  positive  terminal  gets 
hot  and  the  negative  terminal  becomes  coated  with 
platinum  black.  The  life  of  the  direct-current 
glower  is  shortened  to  about  300  hours,  while  the 
same  glower  on  an  alternating  current  has  a  life  of 
800    hours. 

The  fact  that  the  glower  is  a  non-conductor  when 
cold,  becoming  a  conductor  when  heated,  was  next 
explained.     Mr.  Wurts  showed  this  fact  by  connect- 


niade  it  necessary  that  the  ballast  should  have  a 
positive  temperature  correction  that  must  be  imme- 
diately available.  The  hotter  the  wire,  the  more  re- 
sistance it  offers.  There  is  one  ballast  provided  in 
series   with   each    glower. 

As  the  glower  is  only  a  conductor  of  electricity 
when  heated,  it  requires  a  heater  to  bring  it  up  to 
the  desired  temperature.  This  heater  consists  of  a 
strong  porcelain  tube  wound  with  a  good  many  turns 
of  platinum  wire.  Holes  at  the  end  receive  plati- 
num leads  that  are  heavier  than  the  heating  wire. 
The  heater  is  then  baked  and  is  ready  for  use.  There 
is  a  good  deal  of  platinum  wire  in  a  six-glower 
heater,  about  80  cents'  worth,  but  as  the  wire  can 
be  recovered  and  used  over  again,  the  operating  cost 
of  a  heater  is  very  low.  The  heater  tubes  are 
mounted  in  a  small  porcelain  holder,  two  heaters 
being  provided  for  lamps  with  one,  two  or  three 
glowers,  and  four  heaters  for  six-glower  lamps.  The 
life  of  the  heater  is  about  2,500  hours  and  it  will 
run  continuously  for  400  hours.  The  life  would  be 
indefinite,  but  it  is  shortened  by  the  intense  heat  of 
the  glowers. 

Mr.  Wurts  next  explained,  by  means  of  a  chart,  the 
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variation  in  current  as  a  lamp  was  lighted.  The 
lamp  would  start  on  3V2  amperes,  fall  in  two  or 
three  seconds  to  lV:2  amperes  on  account  of  the  posi- 
tive temperature  correction  of  the  platinum  wire  in 
the  heater,  after  15  seconds  would  he  1.3  amperes, 
and  after  25  seconds  the  first  glower  would  light.  At 
the  end  of  30  seconds  the  second  glower  would  light 
and  the  heater  would  'be  cut  out,  the  other  glowers 
lighting  from  the  first  two.  The  current  would  then 
settle  down  to  2.4  amperes,  which  was  the  nominal 
current  for  a  six-glower  lamp.  In  the  making  of  an 
automatic  cut-out  device  that  would  not  hum,  Mr. 
Wurts  and  his  assistants  experienced  a  great  deal 
of  trouble,  until,  finally,  they  stumbled  onto  the 
idea  of  having  the  electromagnet  pull  down,  instead 
of  up,  and  a  little  off  of  plumb.  He  explained  the 
action  of  the  cut-out,  stating  that  silver  had  to  be 
used  for  contacts,  as  it  did  not  weld  and  always 
made  a  good  contact. 

A  wattmeter  test  of  a  Nernst  and  an  incandescent 
lamp,  each  of  50  candlepower,  operated  on  a  220- 
volt  circuit,  was  then  made  before  the  audience. 
The  Nernst  lamp  was  fitted  with  a  sand-blasted  globe 
and  the  incandescent  with  a  frosted  globe.  The 
ratio  of  watt  consumption  was  shown  to  be  prac- 
tically two  to  one  in  favor  of  the  Nernst  lamp.  It 
was  explained  that  the  new  lamp  was  but  little  af- 
fected by  changes  in  voltage.  A  raise  in  voltage 
of  five  per  cent,  would  increase  the  candlepower  but 
12  per  cent.,  while  a  similar  increase  in  an  incan- 
descent lamp  would  raise  the  candlepower  41  per 
cent. 

The  different  types  of  lamps,  the  one,  two,  three 
and  six-glower  types,  were  exhibited  and  their  parts 


was  said  to  lie  between  the  arc  and  incandescent 
lamps.  The  heater  globe  becomes  blackened,  but  is 
quickly  and  easily  cleaned  by  means  of  a  special  bris- 
tle brush.  The  heater  porcelain  also  becomes  covered 
with  platinum  black  which  cannot  be  ground  off. 
To  get  rid  of  this  trouble  proved  of  considerable 
difficulty,  but  it  was  at  last  solved  'by  putting  a  paste 
on  the  porcelain.  The  black  is  deposited  on  this 
paste  and  is  easily  brushed  off  with  it,  when  a  new 
coating  can  be  applied  and  baked  on.  A  special  re- 
pair kit  has  been  prepared,  which  contains  all  the 
tools  and  material  necessary  for  the  care  and  main- 
tenance of  the  lamps.  Mr.  Wurts  stated  that  the 
care  was  simple,  but  did  require  a  little  instruction. 
In  concluding  his  address,  Mr.  Wurts  summed  up 
the  principal  advantages  of  the  Nernst  lamp  as  fol- 
lows :  Efficiency,  quality  of  light,  absence  of  vacuum 
and  perfect  steadiness  of  illumination.  The  life  of 
the  glowers  varies  with  the  number  of  alternations 
of  the  circuit.  On  3,000  alternations  the  life  of  the 
glowers  was  400  hours,  on  7,200  alternations  it  was 
800  hours  and  on  16,000  alternations  1,200  hours. 
In  answer  to  a  question  after  the  meeting,  he  stated 
the  cost  of  a  single-glower  lamp  at  present  was 
$6.  and  a  six-glower  lamp  cost  $25.  With  perfection 
of  manufacturing  details,  this  cost  would  undoubt- 
edly be  reduced. 


Electrical  Equipment  of  the  Manhattan 
Railway. 

When,  on  January  gth,  the  electrical  operation  of 
the  trains  on  the  Second  avenue  division  of  the 
Manhattan  elevated  railway  in  New  York  was  be- 
gun,   the    event    signalized    an    important    point    in 
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and  connections  explained.  Three  years  ago  there 
were  about  150  screws  in  the  lamp,  but  the  develop- 
ment had  reduced  this  number  to  about  12.  As 
screws  could  not  be  used  near  the  glowers  for  con- 
tacts, a  special  aluminum  plug  had  been  devised. 

The  outdoor  six-glower  type  of  lamp,  Mr.  Wurts 
said,  was  in  use  in  Unionville.  Conn.,  to  the  number 
of  134.  There  are  2.000  Nernst  lainps  in  use  through- 
out the  United  States,  from  California  to  the  East, 
most  of  them  being  used  in  factories.  These  lamps 
were  giving  excellent  satisfaction,  producing  no  shad- 
ows  or  flickering. 

In  speaking  of  the  efficiency  of  the  lamps,  Mr. 
Wurts  said  the  single-glower  lamp  gave  60  candle- 
power  on  iVa  watts  per  candle  and  the  six-glower 
400  candlepower  on  about  one  watt  per  candle.  The 
six-glower  lamp  was  the  more  efficient  and  gave  about 
the  same  useful  illumination  as  an  alternating-cur- 
rent enclosed-arc  lamp.  Each  of  the  six  six-glower 
lamps  used  to  light  the  room  consumed  about  500 
watts,  making  a  total  of  3,000  watts,  while  the  total 
watt  consumption  of  the  incandescent  lamps  regu- 
larly used  to  light  the  room  was  a  little  more  than 
3.000  watts.  By  the  practical  demonstration  of  light- 
ing the  room  by  both  types  the  vastly  superior  il- 
liunination   of  the   Nernst  lamps   was   shown. 

To  illustrate  the  quality  of  the  light,  an  incandes- 
cent and  a  Nernst  lamp  were  arranged  in  a  par- 
titioned box  so  as  to  throw  the  light  on  a  curtain  of 
differently  colored  strips  of  cloth  and  paper.  The 
better  light  of  the  Nernst  lamp  for  detecting  the 
true  color  was  easily  demonstrated. 

In  regard  to  care  and  maintenance,  the  new  lamp 


electric-railway  development.  The  Manhal7tan  com- 
pany, with  its  37  miles  of  road,  operates  the  most 
extensive  system  of  elevated  railways  in  the  world 
and  carries  about  200,000,000  passengers  per  annum 
— about  twice  as  many  as  the  four  elevated  electric 
railways  in  Chicago  combined.  Gradually  the  elec- 
trically operated  trains  will  be  increased  in  number 
until  the  310  steam  locomotives  now  in  use  on  the 
elevated  roads  of  Manhattan  and  The  Bronx  are  en- 
tirely  superseded. 

Of  course,  the  electrical  operation  of  trains  on 
elevated  railroads  is  not  new.  It  has  been  a  fa- 
miliar feature  of  transportation  conditions  in  Chi- 
cago for  nearly  seven  years  and  in  Liverpool,  Eng- 
land, for  at  least  as  long,  while  installations  in 
Brooklyn  and  Boston  are  of  more  recent  date.  The 
idea  dates  from  the  Intramural  railway  at  the 
World's  Fair  in  Chicago  in  1893.  It  has  several 
pronounced  advantages,  both  to  the  operating  com- 
pany and  to  the  patrons  of  the  road  :  but  the  man- 
agement of  the  Manhattan  company  is  conservative, 
and  it  was  not  until  February,  1899.  that  the  change 
from  steam  to  electricity  was  formally  authorized 
by  the  directors.  The  services  of  Mr.  W.  E.  Baker, 
at  that  time  superintendent  of  the  Metropolitan  ele- 
vated-railway system  in  Chicago,  w^ere  then  secured, 
and  on  June  27th  President  George  J.  Gould  an- 
nounced that  the  company  had  secured  a  site  for  a 
power  house  on  the  East  River  and  had  awarded 
a  contract  for  9.000  tons  of  "third  rail."  A  few 
weeks  later  boiler  and  engine  contracts  were  placed 
with  the  Babcock  &  Wilcox  and  Allis  companies, 
and  about  December  I,  1899,  the  Westinghouse 
Electric  and  Manufacturing  company  w-as  awarded 
the  contract  for  generators,  static  transformers  and 
rotary  converters.  The  plant  is  now  nearly  com- 
pleted and  forms  the  subject  of  the  present  article. 

It    is    interesting   to  recall  that   early  in   1886  ex- 


periments were  made  on  the  Manhattan  elevated 
railroads  of  New  York  in  which  Daft  and  Sprague 
endeavored  to  show  the  advantages  of  electric  trac- 
tion. The  state  of  the  art  at  that  time  did  not 
justify  the  abandonment  of  the  well-tried  steam 
locomotive,  and,  going  somewhat  to  the  other  ex- 
treme, the  company  did  not  get  around  to  make  the 
cnange  until  13  years  later.  However,  a  very  large 
and  interesting  installation,  embodying  the  most 
modern  ideas,  is  the  result. 

The  undertaking  was  one  of  great  magnitude,  in- 
volving the  building  and  equipment  of  an  enormous 
power-generating  plant,  the  building  and  equipment 
of  sub-stations  for  transformers  and  rotary  con- 
verters, the  construction  of  an  elaborate  transmis- 
sion system,  the  equipment  of  the  cars  with  electric 
motors  and  the  tracks  with  contact  rails,  the  working 
out  of  a  lighting  system  for  the  trains,  yards,  plat- 
forms, stations  and  offices,  and  the  use  of  electric 
motors   in  the  company's  shops. 

Main  Generating  Plant. 

The  central  generating  station  is  an  imposing 
structure,  occupying  the  block  bounded  by  Seventy- 
fourth,  Seventy-fifth  and  Exterior  streets,  and  front- 
ing on  the  East  River.  All  the  current  is  generated 
here,  the  plant  having  a  maximum  capacity  of  from 
60,000  to  80,000  horsepower.  This  was  the  most 
centrally  located  site  available,  and  possesses  many 
advantages.  The  main  building  is  divided  by  a 
longitudinal  wall  into  two  parts,  the  boiler  plant 
and  accessories  occupying  one-half  and  the  engines 
and  dynamos  the  other.  The  dimensions  of  the 
building  are  204  feet  four  inches  wide,  395  feet 
deep  on  Seventy-fourth  street  and  413  feet  on  Sev- 
enty-fifth  street. 

The  unit  plan  was  adopted  for  the  general  design 
of  the  power  plant,  the  equipment  being  arranged 
in  eight  complete  and  practically  independent  units, 
each  consisting  of  one  engine  and  alternator,  four 
batteries  of  boilers,  one  condenser  and  one  boiler- 
feed  pump,  all  connected  by  the  necessary  piping. 
The  location  of  the  plant  on  the  river  front  affords 
an  easy  and  economical  means  for  handling  coal 
and  ashes. 

The  boiler  equipment  comprises  64  Babcock  & 
Wilcox  horizontal  water-tube  boilers  of  525  horse- 
power each,  arranged  in  batteries  of  two  each,  and 
capable  of  sustaining  safely  200  pounds'  working 
steam    pressure. 

Roney  mechanical  stokers  are  being  installed  in 
this  plant  by  Westinghouse,  Church,  Kerr  &  Co. 
It  was  estimated  by  the  engineers  for  the  Manhattan 
company  that  at  least  270  men  would  be  required 
to  fire  these  boilers  by  hand,  whereas  with  the 
Koney  stokers  this  force  can  be  reduced  to  go  men, 
a  saving  in  labor  alone  of  over  $400  a  day.  An- 
other important  advantage  gained  by  adoption  of 
this  stoker  is  the  fact  that  it  will  permit  the  use 
of  hard  or  soft  coal,  either  separately  or  mixed. 
The  supply  of  coal  fed  to  the  furnace  is  regulated 
by  the  "feed  wheel"  and  the  motion  of  the  grate  bars 
by  the  position  of  the  "lock  nuts."  which  adjustments 
are  easily  made.  The  present  installation  will  consist 
of  256  stokers  under  the  64  525-horsepower  boilers, 
and  they  will  be  capable  of  developing  50  per  cent, 
above  the  rated  capacity  of  the  boilers.  The  total 
equipment  w^hen  the  plant  is  completed  as  designed, 
will  consist  of  384  stokers  attached  to  96  525-horse- 
power boilers,  a  total  of  50.400  horsepower,  making 
this  the  largest  boiler  plant  ever  designed  or  in- 
stalled. 

Sixteen  Green  fuel  economizers  are  employed,  one 
for  every  two  batteries  of  boilers.  They  are  of  the 
high-pressure  type  and  aggregate  8,192  tubes. 

Four  stacks  have  'been  provided.  They  are  of 
sufficient  dimensions  (278  feet  high  and  17  feet  inside 
diameter)  to  furnish  enough  draft  for  ordinary  re- 
quirements, but,  as  a  precautionary  measure,  16 
blowers  were  installed  by  the  B.  F.  Sturtevant  com- 
pany to  furnish  forced  draft  where  needed.  These 
blowers  will  be  operated  by  alternating-current  mo- 
tors. 

Eig.ht  triplex,  single-acting,  boiler-feed  pumps  of 
the  Gould  type  are  driven  by  SOO-volt  direct-current 
motors. 

Engines   and  Dynamos. 

Of  course,  the  most  impressive  feature  about  the 
entire  installation  and  the  most  interesting  part  of 
the  equipment  for  the  electrical  engineer  is  the 
generating  machinery,  comprising  eight  5.000-kilo- 
walt  Westinghouse  alternators  directly  connected  to 
.\llis-Corliss  engines.  The  power  plant  was  laid 
out  for  eight  units,  as  already  mentioned,  and  the 
row  of  engine-dynamos  down  the  center  of  the 
power  house  will  form  an  imposing  spectacle  when 
they  are  all  completed_and  in  operation.  Two  units 
are  now  ready  for  use ;  the  others  are  in  various 
stages  of  completion.  Fig.  i,  which  gives  a  partial 
view  of  one  of  these  sets,  will  convey  some  idea  of 
the  massive  character  of  these  machines.  They 
have  a  nominal  rating  of  5,000  kilowatts,  but 
have  a  maximum  capacity  of  10.000  horsepower,  and 
they  enjoy  the  distinction  of  being  the  largest  elec- 
trical   generators    tliat    have    ever   been    erected. 

The  steam  engines  were  built  at  the  Allis  shops 
in  Milwaukee,  after  designs  of  Mr.  Edwin  Reynolds, 
and  each  consists  of  a  pair  of  compound  engines 
working  upon  the  same  shaft,  the  high-pressure  cyl- 
inders being  horizontal  and  the  low-pressure  ver- 
tical, the  high  and  low  of  each  end  taking  hold  of 
the  same  crank  pin.     The  dimensions  are: 

Diameter  high-pressure  cyhnders,  44  inches ;  di- 
ameter low-pressure  cylinders,  88  inches ;  volumetric 
ratio,    four ;    stroke    common   to    all,   five   feet ;    rev- 
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olutions  per  minute,  75 ;  piston  speed,  750  feet  per 
minute;  diameter  piston  rods,  eight  inches;  dis- 
placement low-pressure  cylinders,  both,  63,- 
094  cubic  feet  per  minute ;  horsepower  per  pound 
mean  effective  pressure,  referred  to  low-pressure 
cylinders,   275.92. 

The  capacity  of  the  engines  is  from  7,500  horse- 
power to  12,000  horsepower.  To  get  this  capacity 
into  a  two-cylinder  engine  of  the  ordinary  cross- 
compound  type  would  require  cylinders  62  and  124 
inches  in  diameter.  By  the  use  of  four  cylinders 
each  crank  is  given  four  instead  of  two  impulses 
at  each  revolution.  If  the  cranks  were  set  square 
or  in  line  with  each  other  at  90°  or  180°.  the  im- 
pulses   upon   the   two   pins    would   coincide,    but    by 
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ribbed,  screwed  on  to  the  rod  with  a  jam  nut  and 
keeper.  The  rods  are  all  eight  inches  in  diameter, 
of  open-hearth  steel,  screwed  into  the  cross-head  as 
well  as  into  the  piston.  The  Allis-Reynolds  cross- 
heads  have  been  modified,  and  provision  made  for 
fastening  the  babbitt-lined  shoe  to  the  body  of  the 
cross-head,  in  addition  to  the  usual  studs  of  the 
adjustable  wedges.  The  connecting  rods  of  the  ver- 
tical and  horizontal  engines  are  of  the  same  length, 
5.4  cranks.  They  are  of  open-hearth  forged  steel, 
with  a  solid  end  in  the  cross-head  and  strapped 
at  the  crank-pin  end.  The  cross-head  pins  are  12 
by  12  and  the  crank  pins  18  by  18,  or  nine  by  18 
for  each  rod. 
The  large   Westinghouse  alternators   are  of  much 
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setting  one  crank  half-way  between  square  with 
and  opposite  to  the  other,  at  135°,  the  shaft  receives 
eight  impulses  per  revolution,  which  makes  the  turn- 
ing effort  upon  the  shaft  so  uniform  that  the  revolv- 
ing field  of  the  generator  takes  the  place  of  the 
flywheel.  This  arrangement  at  the  same  time  pre- 
vents any  dead  center,  and  it  enables  the  operator 
to  start  off  a  unit  of  this  size  from  any  point  with- 
out any  attention  to  the  position  taken  by  the  cranks 
in  stopping.  The  advantage  of  a  vertical  position 
is  retained  for  the  large  low-pressure  cylinder,  the 
only  complication  introduced  being  the  attaching  of 
,.  two  connecting  rods  to  a  single  overhanging  crank 
pin. 

Steam  jackets  are  not  used,  but  tihe  placing  of  the 
valves  in  the  heads  of  the  low-pressure  cylinders 
leads  to  a  partial  jacketing  effect  in  those  heads. 
The  ordinary  Reynolds-Corliss  valve  gear  is  em- 
ployed, with  a  single  eccentric  on  each  high-pressure 
cylinder  and  separate  eccentrics  for  the  steam  and 
exhaust  \^lves  of  each  low-pressure  cylinder.  The 
two  sides  of  the  engine  are  entirely  distinct,  and 
one  can  be  run  with  the  other  uncoupled  without 
affecting  its  steam  efiiciency. 

Steam  is  conveyed  to  the  high-pressure  cylinders 
at  150  pounds'  gauge  pressure  by  14-inch  mains. 
From  the  high-pressure  cylinder  the  steam  passes 
through  a  16-inch  pipe  to  a  vertical  receiver,  which 
is  virtually  a  downward  prolongation  of  the  steam 
chest  or  side  pipe  of  the  low-pressure  cylinder.  A 
separate  receiver  is  provided  for  each  side,  con- 
taining 773  square  feet  of  reheating  surface,  com- 
posed of  two-inch  copper  pipe,  filled  with  steam  of 
boiler  pressure.  From  the  receiver  the  steam  passes 
to  the  low-pressure  cylinder,  which  exhausts  through 
30-inch  pipes  joined  into  one  40- inch  main,  leading 
to  the  condenser,  one  condenser  being  provided  for 
each  complete  unit. 

The  pistons  are  rectangular  in  cross-section,  with 
bull    and    packing    ring    and    follower,    all    heavily 


interest.  Each  of  these  generators  delivers  three- 
phase  current  at  11,000  volts,  which,  if  necessary, 
may  be  raised  to  12,000  volts.  The  wave  form 
generated  is  practically  a  true  sine  curve  under  all 
conditions  of  load  and  power  factor,  and  the  regu- 
lation from  no  load  to  full  load  is  guaranteed  to 
be  within  six  per  cent.  The  rise  in  temperature 
above  the  surrounding  air  of  any  part  of  the  ma- 
chine under  full  load  for  24  hours  is  not  to  exceed 
35^  C,  and  at  50  per  cent,  overload,  or  7,500  kilo- 
watts, it  is  not  to  exceed  55°  C.  The  efficiency  at 
full  load  from  engine  to  switchboard  is  96.5  per 
cent. 

iVIr.  L.  B.  Stillwell,  the  consulting  engineer  of  the 
Manhattan  company,  calls  attention  to  other  dis- 
tinctive features  in  the  design  and  construction  of 
the  engine-dynamo  equipment  that  may  be  sum- 
marized with  advantage : 

Uniformity  and  symmetry  in  organization  and  ar- 
rangement of  apparatus,  both  in  power  house  and 
in  sub-stations,  it  is  believed,  will  facilitate  future 
extensions,  and  secure  advantages  of  simplicity  in 
construction     and,    more    especially,    in    operation. 

The  design  of  the  engine-dynamo  unit  eliminates 
the  usual  auxiliary  flywheel.  The  weight  and  di- 
mensions of  the  revolving  dynamo  field  are  siich, 
with  reference  to  the  turning  moment  of  the  engine, 
that  any  auxiliary  flywheel   is   unnecessary. 

The  revolving  parts  of  the  dynamos  are  partic- 
ularly designed  to  secure  very  unusual  strength  and 
consequent  ability  to  resist  the  tendency  to  burst 
and  fly  apart  in  case  of  temporary  abnormal  speed 
through  accident  of  any  kind.  The  hub  of  the  re- 
volving field,  which  is  also  the  flywheel  of  the 
engines,  is  of  cast-steel,  and  the  rim  is  carried  not 
by  the  ordinary  spokes,  but  by  two  webs  of  rolled 
steel.    • 

The  angular  velocity  of  the  revolving  field,  as 
determined  by  the  relation  of  flywheel  effect  and 
torque   or  turning  moment   exerted   upon  the   shaft 
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by  engine  pistons,  is  uniform  to  an  extraordinary 
degree. 

Especial  effort  was  made  to  attain  close  approxi- 
mation to  the  theoretically  perfect  form  of  the  "po- 
tential-curve wave  phase"  through  a  half  cycle; 
that  is,  the  sine  curve,  the  armature  being  so  wound 
as   to  provide  four  conductors   per   phase  per   pole. 

As  the  field  of  the  alternators  is  the  rotating 
member,  it  was  designed  with  special  regard  to 
mechanical  strength.  The  field  magnets,  with  their 
windings,  form  the  rim  of  a  huge  wheel,  which  is 
attached  by  two  web  plates  of  rolled  steel  to  a  cast- 
steel  hub  keyed  directly  to  the  engine  shaft.  This 
revolving  field  is  32  feet  in  diameter,  and  in  opera- 
tion turns  at  75  revolutions  a  minute,  making 
Its  peripheral  speed  7,540  feet,  or  more  than  a 
mile  per  minute.  Its  weight  is  370,000  pounds. 
Ihere  are  40  poles,  built  up  of  laminated  steel, 
rhey  are  wound  with  copper  strap  on  edge,  one 
layer  deep,  and  the  insulating  material  is  cemented 
in  place  between  the  turns.  The  edges  of  the  strap 
are  exposed  in  order  better  to  dissipate  the  heat 
developed.  The  normal  exciting  current  for  each 
alternator  field  is  approximately  225  amperes  at  200 
volts,  and  the  winding  is  so  designed  that  the  ex- 
citation can  be  increased  to  care  for  an  overload 
of  50  per  cent,  and  a  90  per  cent,  power  factor.  The 
field  windings  are  held  upon  the  poles  by  copper 
wedges,  driven  between  the  pole  tips.  These 
wedges  also  serve  to  prevent  the  shifting  of  the 
magnetic  lines  of  force,  and  hence  preserve  constant 
the    wave   form  generated. 

The  armature  consists  of  six  castings,  bolted  to- 
gether, to  which  is  attached  the  armature  core.  The 
latter  is  a  built-up  ring,  composed  of  thin,  soft  steel 
plates  \yith  slots  on  the  inner  surface,  in  which  are 
placed  insulated  copper  bars,  constituting,  with  their 
end  connectors,  the  armature  winding.  The  steel 
plates  are  separated  at  intervals  by  ventilating  spaces. 

In  order  to  produce  a  wave  form  free  from  ir- 
regularities  and  of  the  same  shape  at  dilTerent  loads, 
a  distributed  winding  with  four  armature  slots  per 
phase  per  pole  was  adopted.  This  tends  to  avoid 
the  production  of  harmonics,  which  is  an  especially 
important  matter,  in  view  of  the  large  capacity  and 
self-induction  of  an  extensive  system  of  cables  and 
transmitting  apparatus,  especially  where  a  large  num- 
ber of  1,500-kilowatt  rotary  converters  are  to  be 
employed,  as  in  the  present  case.  Each  slot  con- 
tains three  bars,  which  are  securely  fastened  to  the 
end  connectors.  The  bars  in  any  slot  may  be  re- 
moved without  disturbing  the  bars  in  the  other  slots 
and  without  moving  the  frame  of  the  machine.  The 
armature  conductors  are  insulated  to  withstand  a 
puncture  test  of  25,000  volts  of  alternating  current 
for  30  minutes. 

Inasmuch  as  these  machines  are  the  largest  that 
have  ever  been  attempted,  it  will  be  interesting  to 
know  that  in  preparing  the  plans  for  their  construc- 


fig.  2.     electrical  equipment  of  the  manhattan 

railway. — 550-kilowatt  transformer 

(high-tension  side). 

tion  attention  had  to  be  given  to  the  facilities  for 
transportation,  handling  parts  in  shops,  assembling 
and  erecting  at  the  power  plant,  and  many  other 
points  that  do  not  enter  into  the  construction  of  ordi- 
nary apparatus.  So  far  as  shop  facilities  were  con- 
cerned, the  Westinghouse  company  was  particularly 
well  equipped  for  handling  large  machines.  It  was 
necessary,  however  to  build  special  freight  cars  for 
hauling  the  parts  to  New  York,  and  to  take  into 
consideration  the  clearances,  etc.,  along  the  route 
of  the  railroad.  When  the  parts  reached  New  York 
they  were  assembled  for  the  first  time,  and,  upon 
testing,  the  machines  were  found  to  work  perfectly. 
This  is  considered  no  small  achievement  by  engi- 
neers. The  weight  of  the  completed  generator  is 
900.000  pounds;   its  height   is  42  feet. 

The  most  important  feature  of  the  auxiliary  plant 
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at  tilt  power  house  is  the  exciter  equipment.  Cur- 
rent for  exciting  the  fields  of  the  alternators  will  be 
supplied  by  a  battery  of  four  250-kilowatt  exciters, 
also  furnished  by  the  Wcstinghouse  Electric  and 
Manufacturing  company.  These  exciters  are  of  the 
engine  type,  the  armature  and  commutator  of  each 
machine  being  bolted  together  upon  a  ventilated 
cast-iron  sleeve  and  pressed  upon  the  engine  shaft. 
It  is  proposed  also  to  install  rotary  converters 
and  transformers  at  the  central  power  station  for 
furnishing  current  for  operating  motors  and  the 
lighting  plant.  Altogether,  the  lights  and  stationary- 
motor  service  from  this  plant,  irrespective  of  the 
car  equipments,  will  require  as  much  current  as 
many  central  stations  in    fair-sized  cities. 

DISTR3UTING    SYSTEM. 

The  current  generated  in  the  big  power  plant  is 
to    be    distributed    over    the    entire    system    of    the 
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circuits,  and  is  cross-connected  by  balancing  rings. 
The  commutators  are  built  of  bars  of  hard  copper 
insulated  from  each  other  with  mica.  The  number 
of  bars  is  such  that  with  a  potential  of  625  volts 
across  the  direct-current  terminals  the  average  dif- 
ference of  potential  between  two  bars  will  not  ex- 
ceed 12  volts.  The  copper  brushes  are  held  in  brush 
holders  of  the  sliding-shunt  type. 

The  collector  to  which  the  alternating  currents 
are  delivered  from  the  step-down  transformers  is 
of  the  Westinghouse  open  type,  and  is  clearly  shown, 
together  with  other  features  of  this  side  of  the 
machine,  in  Fig.  3.  while  the  construction  of  the 
direct-current  side  is  shown  in  Fig.  4.  The  arma- 
ture is  shown  in  Fig.  5. 

The  field  frame  is  of  cast-iron  and  the  pole  pieces 
are  of  laminated  steel.  The  series  field  is  designed 
to  assist  the  shunt  as  the  load  comes  on  the  rotary 
converter,   and   is   sufficient   to   compound   the  latter 
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Manhattan  railway,  including  37  miles  of  road  in 
the  boroughs  of  Manhattan  and  the  Bronx.  Eight 
sub-stations  have  been  erected  along  the  lines  of  the 
road,  where  transforining  apparatus  is  installed  to 
reduce  the  alternating  voltage  of  11,000  to  direct 
current  at  625  volts.  The  uniformity  of  plans  and 
methods  in  the  Manhattan  system  to  which  Mr. 
Stilhvell  has  called  attention  is  especially  noticeable 
in  the  sub-stations.  The  general  arrangement  of 
these  and  the  distribution  of  apparatus  are  similar, 
thus  enabling  an  operator  familiar  with  one  station 
to  perform  duty  at  another  when  required  without 
any    special   training. 

TTie  rotary  converters  are  arranged  in  two  paral- 
lel rows,  and  the  static  transformers  are  located 
in  groups  of  three  upon  galleries  along  the  sides. 
'There  are  26  rotaries  and  78  transformers  in  these 
sub-stations.  The  voltage  is  first  reduced  from  11,000 
to  390  in  the  step-down  transformers.  Each  rotary 
receives  current  from  a  group  of  three  s.so-kilowatt 
step-down  transformers,  connected  in  delta,  at  a  po- 
tential of  approximately  390  volts,  and  delivers  direct 
current  at  about  625  volts.  The  sub-stations  are  lo- 
cated at  unequal  distances  from  the  power  station, 
and  as  all  of  the  sub-stations  are  to  be  supplied 
with  power  from  alternators  operated  in  parallel, 
the  effective  potentials  delivered  by  the  high-poten- 
tial distributing  cables  to  the  several  sub-stations 
will  differ.  In  order  that  the  potential  of  the  di- 
rect current  delivered  by  the  rotary  converters  shall 
be  equal,  provision  for  the  adjustment  of  the  ratio 
of  transformation  of  the  step-down  transformers 
is  made  by  means  of  loops  brought  out  from  the 
primary    windings. 

The  transformers  are  of  the  air-cooled  Westing- 
house  type.  Motor-driven  blowers  are  installed  in 
each  sub-station  for  supplying  the  necessary  air. 
The  construction  of  these  transformers  is  illus- 
trated in  Fig.  2,  which  is  a  view  of  the  high-tension 
end.  The  guaranteed  efficiency  of  the  transformers  at 
full  load  is  said  to  be  97.75  per  cent.  The  overload 
ratings  of  the  transformers  are  proportioned  to  those 
of   the   rotary  converters. 

The  rotary  converters  are  larger  than  any  that 
have  heretofore  been  constructed,  having  a  nominal 
rating  of  1,500  kilowatts  and  a  maximum  capacity  of 
2,250  kilowatts,  or  3,000  horsepower.  Each  con- 
verter is  a  self-contained  unit,  the  two  bearings  and 
the  lower  half  of  the  field  frame  being  mounted  on 
a  common  base.  The  field  frame  is  divided  in  a 
horizontal  plane  to  permit  access  to  the  \vindings. 
The  machine  has  12  poles,  and  when  supplied  with 
an  alternating  current  of  25  cycles  per  second  Nvill 
operate  at  a  speed  of  250  revolutions  per  ininute. 
The  field  is  compound-wound,  the  shunt  winding 
being  arranged  for  self-excitation.  The  output  of 
the  converter  is  delivered  at  a  normal  potential  of 
625  volts.  The  guaranteed  efficiency  at  full  load 
is  95-75  PSf  cent.  The  armature  is  of  the  slotted- 
drum  type,  and  the  poles  are  built  of  laminated 
steel,  forced  upon  a  cast-iron  spider.  The  armature 
winding  consists  of  strap-wound  coils,  formed  and 
insulated  before  being  placed  in  the  slots,  in  which 
they  are  held  by  retaining  wedges  of  hard  fiber. 
The    winding    is    of    the    parallel    type,    forming    12 


Fig.  4.    Direct-current  Side. 
RAILWAY. — 1,500-KILOWATT   ROTARY  CONVERTER. 

from  575  volts  at  no  load  to  625  volts  at  full  load. 
The  series  winding  consists  of  copper,  strap-wound 
on  edges.  The  wave  form  of  these  converters  is 
practically  the  same  as  that  of  the  alternators.  The 
converters  are  guaranteed  to  stand  an  overload  of 
100  per  cent,  without  "hunting"  and  may  be  over- 
loaded to  several  times  the  normal  full  load  without 
falling  out  of  step.  Each  rotary  is  13%  feet  high 
and  the  floor  space  occupied  is  13  feet  by  10  feet. 
The  rotary  converters  are  started  by  direct  cur- 
rent. A  motor-generator  set  is  installed  in  each 
sub-station  for  furnishing  the  current  for  that  pur- 
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Annual    Meeting   of   the    Northwestern 
Cedarmen's  Association. 

The  sixth  annual  convention  of  the  Northwestern 
Cedarmen's  association  was  held  in  the  parlors  of 
the  S.  M.  Stephenson  Hotel,  Menominee,  Mich., 
January  7th,  and  was  the  most  successful  meeting 
ever  held  by  the  association.  Over  60  cedarmen 
were  present,  representing  almost  every  cedar  pro- 
ducer of  any  prominence  in  the  Northwest. 

The  cedar  industry,  like  nearly  every  other  indus- 
try, flourished  during  1901,  and  the  Northwestern 
Cedarmen's  association  has  kept  up  with  the  times. 
Its  membership,  scope  and  influence  have  increased, 
and  the  bringing  together  of  the  cedarmen  has  re- 
sulted, not  only  in  harmony  among  the  producers, 
but  in  benefit  to  the  consumers  as  well. 

The  affairs  of  the  association  during  1901  were 
handled  ably  by  an  exceptionally  efficient  and  hard- 
working corps  of  officers,  and  consequently  the  as- 
sociation is  in  the  best  of  shape,  financially  and  other- 
wise. 

The  business  meeting  was  called  to  order  by  Presi- 
dent C.  H.  Worcester.  The  reading  of  the  minutes 
of  the  two  previous  meetings  followed,  after  which 
the  president  delivered  his  annual  address.  After 
congratulations  on  the  generally  prosperous  condi- 
tions of  last  year,  with  the  "excellent  demand  for 
everything  produced  from  the  cedar  tree,"  the  presi- 
dent cited  the  present  membership  as  63  firms,  whose 
cedar-product  sales  during  last  year  approximated 
$10,000,000,  in  contrast  with  those  of  a  few  years 
ago,  "when  probably  $1,000,000  would  have  bought 
all  the  cedar  produced  in  the  great-lakes  territory," 
and  when  "fully  one-half  the  cedar  stumpage  in  this 
territory  could  have  beep  bought  for  the  single  con- 
sideration of  paying  the  taxes  on  the  land."  He 
commented  on  the  rapidly  increased  value  of  cedar 
stumpage  and  the  growing  substitution  of  cedar 
shingles  for  those  of  pine,  the  increased  use  of  cedar 
and  of  poles  for  general  electrical  construction,  cre- 
ating a  demand  estimated  at  2,000,000  poles  last  year. 
Western  farmers'  prosperity,  he  said,  absorbed  about 
90  per  cent,  of  the  stock  produced  during  the  winter 
of  1900-1901,  particularly  for  the  larger  posts,  leaving 
the  smaller  sizes  little  called  for,  the  same  pros- 
perity stimulating  the  building  of  many  local  tele- 
phone lines,  absorbing  the  overstock  of  the  fall  of 
1900  and  almost  the  entire  production  of  the  winter 
of  1900-1901.  Continuing,  he  said:  "Cedar  ties  have 
not  yet  made  any  marked  increase  in  price,  but  the 
market  is  firmer  and  prices  rule  a  little  higher  than 
last  year.  If  but  a  small  proportion  of  the  electric 
railroads  now  projected  on  paper  reach  the  building 
stage,  the  demand  for  large  poles  will  fully  equal 
the  production.  It  is  probable  that  this  winter  will 
lie  a  record  breaker  in  the  production  of  white-cedar 
products,  and  it  is  well  for  the  members  to  bear  in 
mind  that  the  country  can  have  too  much  of  a  good 
tiling  and  that  should  anything  unforeseen  happen  to 
disturb  the  present  favorable  conditions  an  over- 
stock would  mean  what  it  always  means — hardship 
for  many  and  failure  for  a  few." 
The  secretary,  F.  H.  Oilman,  made  a  brief  annual 


FIG.    5.       ELECTRICAL   Ei^UIPMENT    OF    THE    MANHATTAN    RAILWAY. — ARMATURE   OF    ROTARY   CONVERTER. 


pose.  The  method  of  starting  by  direct  current 
derived  from  these  starting  sets,  rather  than  by 
flirect  current  taken  from  the  main  bus-bars  of  the 
sub-station,  was  determined  upon  to  avoid  undue 
magnetic  and  electrical  strains  in  the  converter, 
such  as  may  easily  result  from  a  slight  mistake  of 
the  operator,  for  example,  in  closing  the  synchroniz- 
ing switches  when  the  machines  are  not  exactly  in 
step. 

With  the  new  equipment  it  is  estimated  that 
2,000,000  passengers  can  be  carried  in  a  day  on  the 
Manhattan  "L"  roads.  This  represents  the  move- 
ment of  over  200  trains  daily,  requiring  an  expendi- 
ture of  energy  varying  from  5,000  horsepower  at 
the  hours  of  minimum  load  to  60.000  horsepower 
at    the    hours    of    ma.ximum    load. 

A  description  of  the  track  and  car  equipment  must 
be  left   for  a.  future   article. 


report,  reviewing  the  work  done  the  last  year  in 
keeping  the  members  in  touch  with  one  another  and 
with  tlic  workings  of  the  secretary's  office.  He  re- 
ferred to  the  effort  made  to  interest  the  cedarmen 
of  Southern  Michigan  in  the  organization  and  ex- 
pressed the  belief  that  a  number  of  them  would  soon 
be  enrolled  on  the  membership  list. 

Treasurer  H.  W.  Reade  presented  his  annual  re- 
port, showing  the  financial  condition  of  the  associa- 
tion  to  be  excellent. 

G.  L.  Lindsley,  chairman  of  the  pole  committee, 
read  to  the  meeting  the  following  comment  on  the 
inspection  rules,  which  came  from  the  official  in- 
spection committee.  The  matter  was  approved  and 
ordered  printed  and  circulated  among  the  trade : 

Poles. 
The  phrase   "reasonably  sound"  In  the  pole  speeifica- 
lions  is  meant  to  cover  oecasion.il  pencil  holes  in  the  tops 
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of  poles.  When  these  holes,  which  are  very  eouimuu  in 
eedar,  do  not  affect  the  strength  o£  the  pole  they  i\i\- 
not   considered   a  defect. 

Live  Timber.— One  of  the  most  important  items  in  the 
inspection  of  poles  is  to  be  sure  that  when  the  tree 
was  eiit  it  was  alive  and  growing,  ^,i^■e  cedar  always  has 
a  ring  of  white  sap  wood  surrounding  the  hesirt  wood. 
No  matter  how  unsightly  or  discolored  the  exterior  of 
the  pole  may  be,  a  shaving  from  a  live  pole  will  show 
white  sap  wood.  It  occasionally  occurs  that  a  dead 
streak  w-ill  be  found  on  a.  pole,  caused  by  injuries  to  the 
growing  tree.  If  the  dead  sap  wood  covers  only  a  small 
part  of  the  circumference  and  is  shallow,  not  extending 
into  the  heart  of  the  tree,  it  does  not  necessarily  affect 
the  strength  of  the  pole,  but  a  pole  encircled  with  gray 
dead  sap  woo*I  is  brittle  without  elasticity  and  unlit  to 
bear  any  strain. 

Measurement. — All  four-inch  top  j)oles  are  classed  under 
rules  relating  to  shed  poles  and  are  measured  by  top 
diameter  in  same  manner,  the  rules  admitting  poles  3^:i 
inches  in  diameter  as  four-inch  poles.  The  first  size  on 
the  list  of  standard  telegraph,  telephone  and  electric-light 
poles  is  what  is  called  the  five-inch  pole  and  for  this  size 
and  all  larger  poles  the  measurements  are  given  in  cir- 
cumference figures. 

For  purposes  of  brevity  the  tenns  five-inch  25-foot,  six- 
inch  io-foot,  etc.,  are  used,  but  with  poles  of  this  size 
the  top  diameter  is  not  a  correct  means  of  measurement, 
as  the  tops  are  not  exact  circles,  but  sometimes  vary  a 
full  inch  when  measured  at  different  poiuts. 

The  staudard  circumference  of  a  five-inch  pole  is  1-5 
Inches.  Frequently  poles  will  be  found  full  15  inches 
circumference  which  measure  in  diameter  less  than  five 
inches. 

In  measuring  poles  the  tape  should  be  used  to  ascer- 
tain the  circumference  of  the  top,  which  should  be  not 
less  than  measurements  given  in  specifications  for  the 
size  of  the  pole  under  consideration.  This  method  of 
measurement  is  in  common  use  with  all  the  large  com- 
panies and  is  geneniUy  well  understood,  but  occasionally 
some  of  the  companies  use  a  straight  rule  to  measure 
diameter  only,  with  the  result  that  in  a  lot  of  five-inch 
poles  they  may  find  a  few  not  full  five  inches  in  diameter, 
but  if  these  poles  were  measured  by  tape  they  would 
be  found  fully  up  to  specifications.  The  use  01  the  terms 
five,  six  and  seven-inch  tops  is  misleading  and  circumfer- 
ence measure  should  be  used. 

Butt  Kot.— The  association  specifications  admit  butt  rot 
to  the  extent  of  10  per  cent  of  the  total  area  of  the  butt. 
This  is  usuallv  satisfactory,  but  it  is  impossible  to  frame 
a  set  of  rules  for  inspection  of  butt  rot  that  will  apply 
in    all    cases.    Nearly    all    cedar    trees    of   any    size    have 


WESTERN    ELECTRICIAN 


was   chairman,    reported   the   nomination   of  the   old 
officers,    as    follows: 

I'resklont— C.    H.    '\Vi>rcesti'l-.    Miirliii'tto.    Wis. 
■\  ice-president— It.    it.   Dowuin?,    Miuncjtijolis. 

Tliey  also  recommended  the  following-named  di- 
rectors: J.  K.  Wright,  Marinette,  Wis.:  H.  S. 
Gilkey,  Janesville,  Wis.;  J.  C.  Kirkpatrick,  Esca- 
naba;   A.  D.   Watson,   Chicago. 

The  officers  and  directors  as  recommended  were 
declared  elected  by  vote  of  the  ineeting,  Mr.  Worces- 
ter protesting  against  his  re-election  and  retiring 
from  the  chair  while  the  secretary  called  for  a  vote. 
The  president  was  called  npon  for  a  speech,  and,  in 
response,  thanked  the  members  for  the  double  honor 
paid  him.  The  president  then  reappointed  the  old 
standing  committees  for  another  year,  after  which 
the  meeting  adjourned.  The  committees  for  1902 
are  as  follows : 

Posts  and  Shingles— C.  H.  Worcester,  eiiairmnu:  P.  J. 
Lang,  R.  H.  Downing,  Daniei  MacGillis,  J.  K.  Wrigljt. 

I'oles— G.  L.  Lindsie.v.  etiairman;  William  Mueller,  Jr., 
11.   W.   Eeade,   D.   M.  Tfulmer,    E.   L.   Clark. 

OtEeial  Inspection— William  Mueller,  chairman;  R.  H. 
Downins,  J.  K.  Wright.  H.  W.  Reade. 

Railroads— R.  H.  DowuiuL',  chairman;  Daniel  MacGillis. 
11.  .''.  Gilkey. 

At  the  conclusion  of  the  meeting  the  board  of 
directors  held  a  brief  session  and  re-elected  H.  W. 
Reade,  Escanaba,  treasurer  and  Fred  H.  Gilman 
of   Minneapolis   secretary. 

In  the  evening  the  members  and  a  few  invited 
guests  sat  down  to  a  fine  banquet  in  the  Hotel  Steph- 
enson, at   which  many  witty  speeches  were  made. 

Before  the  afternoon  session  began  the  members 
were  photographed  in  front  of  the  hotel.  A  repro- 
dixtiou   of  the  picture  is  presented  herewith. 

The  following  is  a  list  of  those  in  attendance: 
Members  and  Guests. 
Anthes,  H,  W.,  Torrey  Cedar  Company.  Cliutonville,  Wis. 
I'ertles,    J.    L.,    Wolverine   Cedar    and    Lumber    Com- 
pany  Menominee,  Mich. 
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Nangle,  E.  E.,  B.  B.  NauElo  Tie  Company Chicago 

Xaugle,  J.  W.,  B.  B.  Naugle  Tie  Company 

., Gladstone,    Mich. 

o  Callaghan,   James.    O.   C.    Lumber   Compan.r 

Vulcan,  Mich. 

I'arkinson,    M.    M.,    Parkinson    Cedar    Company.. 

Mat- 


ftladison,  W\s. 

I'artridge,  H.  F.,  Partridge  Lumber  Company.MinneapoIis 

I'errizo,  Paul,  Perrizo  &  Sons Daggett,   Mich. 

Perron,  M Perronville,  Mich. 

llaber,  P.  W.,  Kaber  &  Watson Chicago 

Reade,    H.    W.,    Pittsburg   and    Lake    Superior    Iron 

Company    Escanaba,    Mich. 

Kemger,   J.   E.,    Escanaba   Lumber  Company 

Escanaba,  Mich. 

Roper.  James  R Ingalls,  Mich. 

Ruukel,  John  Oconto,   Wis. 

Sanderson,   S.    B.,   Francis   Heidler  &    Co 

Menominee,    Mich. 

Suell.  Frank  N Milwaukee 

AVadsworth,  J.  H Chicago 

Wall,  Tnni  R.,  Torrey  Cedar  Company. Clintonville,  Wis. 
Werner.   F.   W.,   Bradley- Watkins  Company.. Minneapolis 

WilUoii.    George,    Holcomb-Lobb    Company Chicago 

Worcester,   C.  H.,  C.   H.    Worcester  Company 

Marinette,   Wis. 

Wright,  J.  K.,  Wright  Bros Marinette,  Wis. 

CoNnTNTioN   Notes. 

Where  was  O.  W.  Smith  of  Chicago? 

M.  M.  Parkinson  of  Madison  was  there,  of  course, 

H.  S.  Gilkey  looked  after  the  interests  of  Pendle- 
ton &   Gilkey. 

E.  _L.  Clark  and  F.  L.  McGillan  ably  represented 
the  Valentine-Clark  cornpany. 

It  was  regretted  that  A.  P.  Hopkins  of  Escanaba, 
or  his  sons,  could  not  attend. 

T.  A.  Bruett  of  the  Wilbur  Lumber  company,  Mil- 
waukee, came  late,  but  made  up   for  lost  time. 

P.  W.  Raber,  of  the  well-known  firm  of  Raber  & 
Watson,  managed  to  find  time  to  attend  the  conven- 
tion. 
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rotten  hearts  at  the  butts.  Usually  this  rot  does  not 
extend  more  than  four  or  six  feet  upwards  into  the  tree. 
It  sometimes  occurs  that  a  butt  will  show  very  rotten 
without  extending  into  the  pole  sufficiently  to  weaken  it. 
Crook.— The  rules  for  tlie  measurement  of  crook  are 
generally  understood.  They  admit  a  crook  one  way 
of  five  inches  on  a  25-foot  pole,  sis  inches  on  a  SO-foot 
pole,  seven  inches  on  a  3-5-foot  pole,  measuring  the  crook 
from  a  point  six  feet  from  the  butt  to  the  top  of  the 
pole. 

The  following  report  of  the  special  committee  ap- 
pointed at  the  October  meeting  to  revise  pole  weights 
was  presented  b}-  E.  L.  Clark  and  adopted : 

Your  pole  committee  on  weights,  appointed  by  Presi- 
dent "Worcester,  met  in  Chicacro.  December  27,  1901,  and 
after  carefnllv  canvassing  the  matter  of  weights  and 
making  comparisons  as  to  their  experiences  as  regards 
the  weight  of  cedar  poles,  as  totaled  by  the  various  mem- 
bers whom  they  represent,  would  suggest  that  the  fol- 
lowing weights  be  used  as  standard  for  the  Northwestern 
Cedarmen's  Association: 

20  feet  4-inch  tops IW  pounds  each 

20  feet  D-inch  tops 130  pounds  each 

25  feet  4-inch  tops 150  pounds  each 

2-3  feet  5-inch  tops 200  pounds  each 

25  feet  6-inch  tops 250  pounds  each 

25  feet  7-inch  tops 350  pounds  each 

30  feet  5-inch  tops 275  pounds  each 

30  feet  6-inch  tops 350  pounds  each 

30  feet  7-inch  tops 450  pounds  each 

.^5  feet  $-inch  tops 450  pounds  each 

35  feet  7-inch  tops 600  pounds  each 

4"  feet  6-inch  tops 625  pounds  each 

40  feet  7-ineh  tops SOO  pounds  each 

45  feet  6-inch  tops S35  pounds  each 

45  feet  7-inch  tops 1,000  pounds  each 

5")  feet  6-inch  tops 1.0^5  pounds  each 

50  feet  7-inch  tops 1.250  pounds  each 

55  feet  6-inch  tops 1.300  pounds  each 

55  feet  7-inch  tops 1.550  pounds  each 

60  feet  7-'noh  tops 2.000  pounds  each 

6"i  feet  7-inr-h  tops 2.700  pounds  each 

70  f<'et  7-inch  tops 3,40*3  pounds  each 

R.  H.  Downing,  chairman  of  the  railroad  commit- 
!ee.  reported  that  his  committee  had  worked  with 
the  chairman  of  the  Western  Trunk  Lines'  com- 
mittee, and  hoped  before  long  the  cedarmen  would 
obtain  better   rates. 

The  nominating  committee,  of  which  -E.  L.  Clark 


NORTHWESTERN    CEDARMEN    AT    MENOMINEE,    MICH. 

Uissell,   II.    K.,    Erickson   &   Bissell P^scanaba,   Jlich. 

Bowring,  W.   P.,  C.  H.  AVorcester  Company 

Marinette,    Wis. 

Brady,    E.    J.,    Harding  Shingle  Company... 

Menominee,  Mich. 

Brandt,  A.   W Faithorn  JunctioUj   Wis. 

Brown,  B.  W.,  MacGillis  &  Gibbs Escanaba,  Mich. 

Bruetl,    T-   A.,   Wilbur  Lumber   Company Slilwaukee 

Carlev.   Ira   Ingalls,  Mid). 

Chapman,  L.  P.,  Holcomb-Lobb  Company. Escanaba,  Mich. 

Clark.    E.    L.,    Valentine-Clark    Company Chicago 

Collins,  C.  C,  Garth  Lumber  Company Garth,  Mich. 

Cross,   M.   B..   Francis   Beidler  &   Co Chicago 

Darling,  A.  E.,  Chicago  Lumber  and  Coal  Company.. 

Minneapolis 

Davis,  F.  F.,  Holcomb-Lobb  Company.. Mason ville,  Mich. 
Downing,  R.  H.,  Bradley-Watkins  Company.. Minneapolis 

Erickson,   O.,   Erickson   &  Bissell Escanaba,   Mich. 

Forbrich.   C.   W..   Western  Electrician Chicago 

Fulmer.  D.  M.,  Fulmer  Lumber  Company.. Florence,  Wis. 

Genge,   R.   R.,   Francis  Beidler  &  Co Escanaba,  Mich. 

Gilkev.  H.  S.,  Pendleton  &  Gilkey Janesville,   Wis. 

GUkey.  E.  S..  Pendleton  &  Gilkey Oconto,  Wis. 

(Mlnian,  Fred  H..  American  Lumberman  — Minneapolis 
Grover,  M.  H.,  Garth  Lumber  Company . .Garth,  Mich. 
Gwennap,   John,   Western  Union   Telt^raph   Company 

Chicago 

Hannefelt.    Henry    Ingalls.    Mich. 

Harmon.  W.  W Menominc-e,  Mich. 

Harter,   George,  George  Harter  &  Son 

Faithorn  Junction,   Wis. 

Havden,  J.   T.,  Mississippi  Valley  Lumberman 

Minneapolis 

Hnebel.  C.  J..  C.  J.  Huebe!  &  Co Menominee,  Mich. 

Kiernan,  W.  H.,  E.  E.  Naugle  Tie  Company 

Green   Bay,  Wis. 

Kirkpatrick.   Allen   Oshkosh,   Wis. 

Kirkpatrick,     J.     C,     Pittsburg    and    Lake    Superior 

Iron    Company  Escanaba,  Mich. 

I..ang,  F.  J.,  Wisconsin  Land  and  Lumber  Company.. 

Hermansville,  Mich. 

r,*  Roy.  E-  M.,  American  Lumberman Marinette.  Wis. 

Lindsley,   G.   L.,   Lindsley  Bros.   Company 

Menominee,    Mich. 

Lindslev.  C.  P.,  Lindslev  Bros.  Company.. Spokane,  Wash. 

MacGiliis.    D..    MacGillis    &    Gibbs Milwaukee.  JVis. 

Mackenzie.    W.    R.,    Brittingham    &    Hixon    Lumber 

Compan.r    Sladison,    Wis. 

McGillan.    F.    L.,    Valentine-Clark    Company Chicago 

McGoldrich,  J.  P.,  ilcGoldrich  Lumber  Company 

Minneapolis 

Mueller,  William,  Jr..  WUIiam  Mueller  Company. Chicago 
Naugle,  A.  T.,  E.  E.  Naugle  Tie  Company Chicago 


M.  K.  Bissell.  mayor  of  Escanaba,  and  a  member 
of  the  firm  of  Erickson  &  Bissell,  was  warmly  wel- 
comed. 

D.  M.  Fulmer,  president  of  the  lumber  company 
of  that  name,  renewed  acquaintance  with  many 
friends. 

E.  J.  Brady  of  the  Harding  Shingle  company, 
Menominee,  greeted  many  old  friends  at  the  con- 
vention. 

The  Torrey  Cedar  company's  interests  were  care- 
fully looked  after  by  the  well-known  Tom  R.  Wall 
and  H.  W.  Anthes. 

John  H.  Fowler,  the  well-known  pole  dealer  of 
Chicago,  was  prevented  from  attending  the  meeting 
by  rush  of  business. 

F.  J.  Lang,  representing-  the  Wisconsin  Land  and 
Lumber  company,  was  one  of  the  most  earnest 
cedarmen  in  attendance. 

The  Holcomb-Lobb  company  of  Chicago  was  in 
evidence  in  the  persons  of  L.  F.  Chapman,  George 
Willson  and  F.  F.  Davis. 

M.  B.  Cross,  S.  B.  Sanderson  and  R.  R.  Genge 
of  the  Francis  Beidler  company  madt  many  new 
friends   for  their  company. 

J.  K.  Wright.  Ira  Carley  (more  familiarly  known 
as  the  "Duke  of  Ingalls)  and  O.  Erickson  were 
among  the  prominent  old-timers. 

No  one  was  in  greater  demand  than  those  two 
popular  cedarmen,  Messrs.  Kirkpatrick  and  Reade 
of  the  Pittsburg  and  Lake  Superior  Iron  company. 

A  distinct  "hit"  at  the  banquet  was  the  menu  card, 
for  which  the  association  was  indebted  to  W.  P. 
Bowring,    secretary   and     treasurer    of    the    C.    H. 

[Continued  on  fage  J'O.] 
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At  this  writing  the  annual  convention  of  the 
Northwestern  Electrical  association  in  Milwaukee 
has  not  been  held,  and  it  may  be  proper  to  express 
the  hope  that  the  gathering  will  measure  up  to  the 
standard  of  achievement  set  at  previous  winter  meet- 
ings of  this  organization.  The  association  has  to 
its  credit  some  e-Kcellent  contributions  to  electrical 
literature,  and  it  is  to  be  hoped  and  expected  that 
in  the  committee  reports  and  papers  on  the  pro- 
gramme prepared  for  this  week's  meeting  by  Mr. 
Mercein,  the  active  secretary,  the  society  will  live 
up  to   its  reputation.     The  Western   Electrician   ex- 


Marconi  certainly  had  a  rousing  send-off  from 
the  members  of  the  Institute  at  the  New  York  dinner 
of  Monday  night.  The  account  telegraphed  to  the 
Western  Electrician  shows  that  the  inventor  was 
given  a  most  enthusiastic  reception  and  that  he  ac- 
knowledeged  his  blushing  honors  with  becoming 
inodesty.  The  young  Anglo-Italian  is  now,  appar- 
ently, in  the  Edison  and  Tesla  class,  and  if  he  can 
follow  up  his  transatlantic  experiments  by  corre- 
sponding achievement  he  will  write  his  name  high 
on  the  roll  of  the  great  inventors  of  all  time.  He 
has  deserved  success  by  working  for  it,  and  no  one 
will  begrudge  bim  the  incense  that  is  now  burned  at 
his   shrine. 


Abbreviations  are  not  always  what  they  seem. 
A  gentleman  recently  read  a  paper  before  the  Frank- 
lin Institute  under  the  heading,  "What  Does  the 
Designation  C.  P.  Mean  at  Present?"  Without  fur- 
ther information  than  the  title,  an  electrical  man 
would  unhesitatingly  answer  that  the  designation 
aforesaid  meant  "candlepower,"  whereas  the  author 
was  really  referring  to  the  much  older  expression 
"chemically  pure."  It  all  depends  upon  the  point 
of  view.  Again,  a  late  edition  of  an  unabridged 
dictionary  in  its  list  of  abbreviations  gives  "Knight 
of  William  (in  the  Netherlands)"  as  the  interpreta- 
tion of  K.  W.  I  These  examples  are  merely  curious, 
perhaps ;  but  it  would  really  add  to  the  clearness 
of  technical  literature  if  there  could  be  some  con- 
cert of  action  in  the  matter  of  abbreviations  (which 
seem  to  be  necessary  evils),  to  the  end  that  repe- 
titions might  'be  avoided. 


The  terrible  tunnel  accident  in  the  heart  of  New 
York  city  last  week  has  given  a  renewed  impetus 
to  plans  for  electric-railway  operation  in  tunnels  and 
to  plans  for  automatic  train  signals,  particularly  of 
the  electrical  type.  If  the  trains  had  been  electrically 
operated,  there  would  have  teen  no  smoke  in  the 
tunnel,  and  the  engineer  of  the  .  following  train 
would  have  seen  the  stationary  train  ahead  in  ample 
time  to  have  stopped  his  own  train.  Again,  it  is 
conceivable,  especially  in  tunnel  work,  that  the  stop- 
page of  a  train  at  a  signal  could  be  made,  electricilly, 
to  light  a  lamp  or  ring  a.  gong  in  the  cab  of  an  ap- 
proaching train  within  a  distance  giving  ample  mar- 
gin for  safety.  Probably  precautions  of  both  kinds 
mentioned  will  be  taken  now.  But  should  not  the 
best  methods  have  been  adopted  before?  Is  there 
not  a  distinct  element  of  danger  in  extreme  con- 
servatism   as  well  as  in  extreme  radicalism? 


The  recent  deplorable  trolley-car  accident  at  the 
base  of  Lehigh  Mountain  near  AUentown,  Pa.,  again 
calls  attention  to  the  need  of  efficient  brakes  on 
electric  cars.  At  the  point  where  the  accident  oc- 
curred there  is  a  heavy  decline,  down  which  the 
car  started  at  a  rapid  rate  of  speed.  A  heavy  rain 
had  made  the  rails  so  slippery  that  the  motorman's 
efforts  to  sitop  the  car  were  of  no  avail.  In  a  mo- 
ment the  car  was  beyond  control  and  went  flying 
around  the  curves  at  a  terrific  speed.  At  a  sharp 
curve  the  car  left  the  track,  istruck  a  trolley  pole, 
was  split  in  two,  and  collapsed  on  its  side.  It  is 
reported  that  six  passengers  were  killed,  while  sev- 
eral others  were  injured.  While  accidents  of  this 
kind  sometimes  seem  to  be  due  to  causes  which  no 
human  foresight  could  have  averted,  they  contin- 
ually emphasize  the  need  of  the  best  braking  appa- 
ratus obtainable.  Real  train-dispatching  methods 
and  reliable  brakes  constitute  the  greatest  needs 
of  the   interurban   electric  railways   of   the  country. 


Telephone-fole  lawsuits  are  by  no  means  un- 
common, the  plaintiffs  being  usually  property  own- 
ers who  feel  aggrieved'  by  the  location  of  poles  in 
front  of  their  premises.  Owing  to  the  great  ac- 
tivity of  the  Independents  in  recent  years,  their  com- 
panies often  have  been  the  defendants  in  these  ac- 
tions. Such  a  case  has  attracted  some  attention 
recently  in  Jamestown,  N.  Y.,  where  a  taxpayer 
brought  suit  against  the  Home  Telephone  company 
and  the  city  authorities,  asking  a  permanent  injunc- 
tion to  restrain  the  placing  of  poles  in  distasteful 
locations  in  the  street.  The  case  came  up  before 
the  Hon.  Jerome  B.  Fisher,  county  judge  of  Chau- 
tauqua County,  who  has  just  handed  down  a  de- 
cision in  favor  of  the  defendants.  In  the  accom- 
panying opinion  the  law  and  precedents  in  the  case 


were  carefully  examined,  and  the  judge  reached 
some  interesting  conclusions,  among  which  are  the 
following : 

This  queston  has  been  up  in  a  number  of  states, 
and  in  some  it  has  been  held  that  the  use  of  the 
highway  for  telegraph  and  telephone  lines  does  not 
entitle  the  owner  of  the  fee  in  the  highway  to  addi- 
tional compensation ;  that  it  is  a  newly  discovered 
method  of  exercising  the  old  public  easement,  and 
all  appropriate  methods  must  be  deemed  to  have 
been  paid  for  when  the  road  was  laid  out ;  that  the 
use  of  the  highways  for  the  transmission  of  intelli- 
gence by  electricity,  and  subject  to  the  supervision 
of  the  local  municipal  authorities,  which  has  been 
permitted  by  the  Legislature,  is  a  public  use  similar 
to  that  for  which  the  highway  was  originally  taken, 
or  to  which  it  was  originally  devoted,  and  that  the 
owner  of  the  fee  is  entitled  to  no  further  compensa- 
tion.    *    *     * 

The  telephone  has  become  a  matter  of  public 
utility  and  donvenience,  and  to  warrant  the  court 
in  interfering  with  the  construction  of  a  telephone 
system  in  the  city  by  temporary  injunction  (where 
proper  authority  and  permission  for  its  construction 
has  been  obtained)  for  an  indefinite  period,  pending 
the  trial  of  an  action  involving  the  merits  of  the 
controversy,  the  facts  of  the  case  appearing  upon 
the  application  for  such  temporary  injunction  should 
be  so  clear  and  explicit  as  to  satisfy  the  court  that 
irreparahle  injury  would  be  likely  to  result  by  with- 
holding it.    *     *    * 

The  only  claim  made  is  that  it  [the  setting  of 
the  poles]  will  mar  the  beauty  and  to  some  extent 
affect  the  value  of  his  property.  The  setting  of  the 
poles  will  not  constitute  an  irreparable  injury,  for 
the  reason  that  a  telephone  pole  is  easily  moved, 
and  at  small  expense. 

In  conclusion  the  judge  dissolves  the  temporary 
injunction,  with  the  result,  presumably,  that  the 
case  will  be  tried  upon  its  merits.  The  opinioii  is 
cleai^ly  reasoned  and  plainly  written,  and,  as  a  re- 
cent resume  of  the  law  on  this  point,  telephone  men 
will  find  it  to  be  a  valuable  contribution  to  the 
literature  of  the   subject. 


Whether  the  central-station  company  or  the  cus- 
tomer is  liable  for  damages  for  an  injury  from  elec- 
tricity supplied  by  the  former  on  the  latter's  prem- 
ises is  one  that  is  not  readily  answered  and  one 
which,  like  many  other  controverted  questions,  de- 
mands a  consideration  of  the  circumstances  of  each 
particular  case.  The  inquiry  came  up  in  the  inter- 
esting Cedar  Rapids  damage  suit  recently  outlined 
in  the  Western  Electrician,  where  the  customer,  who 
was  found  liable  for  a  man's  death,  has  appealed 
to  the  Supreme  Court.  It  is  interesting  to  note  that 
the  Supreme  Court  of  Michigan  has  recently  de- 
cided, on  appeal,  the  somewhat  similar  case  of 
Griffin  against  the  Jackson  Light  and  Power  cpm- 
pany.  This  action  was  brought  to  recover  for  per- 
sonal injuries  by  a  brewery  employe  who,  in  de- 
livering beer  to  a  certain  customer,  passed  through 
a  cellarway  on  the  latter's  premises  where  there  was 
an  electric  light  which  was  attached  to  a  movable 
wire  and  was  supplied  with  a  brass  or  metal  handle 
or  hanger.  The  breach  of  duty  alleged  was  that  the 
electric-light  company  had  failed  to  insulate  the 
wire  and  handle  to  the  fixture  properly.  It  ap- 
peared by  the  testimony  of  the  customer  that  the 
handle  had  formerly  had  a  kind  of  cement  wrapper 
on,  but,  in  carrying  it  through  the  cellar,  it  would 
get  loose  and  drop  off,  and  that  it  was  off  at  the 
time  of  the  accident;  that  some  two  or  three  weeks 
before  the  accident  an  agent  of  the  company  put  in 
a  new  wire,  but  did  not  put  any  cement  or  wrap- 
ping o.n  at  that  time;  that  the  agent  of  the  com- 
pany was  notified  that  the  wrapper  to  the  handle 
was  off,  and  that  he  (the  customer)  wanted  a  new 
one  put  on,  and  that  the  agent  promised  to  fix  it, 
but  that  it  never  was  fixed  prior  to  the  accident. 
In  the  Circuit  Court  the  person  suing  the  central- 
station  company  obtained  judgment.  But  this  is 
now  reversed  by  the  Supreme  Court  of  Michigan. 
This  court  says  that  there  was  evidence  tending  to 
show  that  the  electric-light  company  was  owner  of 
this  fixture,  but  this  did  not  determine  the  ques- 
tion of  liability.  If  it  be  suggested  that  this  case 
came  within  the  class  of  cases  where  the  defendant 
was  dealing  with  a  dangerous  substance,  the  limita- 
tion of  the  rule  was  that  there  shall  be  no  inter- 
vening human  agency  which  might  have  arrested 
the  injury  or  furnished  protection.  The  customer 
referred  to  knew  of  the  necessity  of  a  protection 
for  the  lamp,  and,  whatever  might  be  said  of  the 
failure  of  duty_  on  the  part  of  the  company  to  him, 
he  saw  fit  to  make  use  of  it  in  its  imperfect  condi- 
tion, and  this  must  be  held  to  be  the  intervention 
Oi  another  agency  between  the  neglect  of  the  com- 
pany and  the  injury  sued  for. 
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MARCONI    DINNER    IN    NEW   YORK. 


[By  telegraph  to  ih' 

New  York,  January  14. — The  annual  dinner  of  the 
American  Institute  of  Electrical  Engineers  at  the 
Waldorf-Astoria  last  night,  at  which  William  Mar- 
coni was  the  guest  of  honor,  was  a  great  success. 
Much  credit  is  due  to  the  committee  of  arrange- 
ments, wliich  mapped  out  the  entire  programme 
since  last  Thursday.  The  banquet  hall  was  simply 
but  effectively  decorated.  The  words  "St.  Johns" 
and  "'Poldhu"  stood  out  in  letters  of  electric  light 
at  opposite  ends  of  the  hall.  Between  them,  to  rep- 
resent the  transatlantic  wireless  transmission,  was 
a  cable  along  which  were  arranged  incandescent 
wghts,  in  sets  of  three,  to  represent  the  Morse  signal 
for   the   letter    S. 

At  the  guests'  table  were  President  C.  P.  Stein- 
metz,  Elihu  Thomson,  Professor  Crocker,  T.  C. 
Martin,  Alexander  Graham  Bell,  M.  I.  Pupin.  Frank 
J.  Sprague,  Cliarles  W\  Price,  Carl  tiering  and  other 
electrical  men,  besides  Sir  Percy  Sanderson,  the 
British  consul-general,  Mr.  Branchi,  the  Italian  con- 
sul-general, and  Marconi  himself.  Among  the  others 
present  were  Messrs.  Maver,  Cuttriss,  Jones,  De- 
laney,  Mailloux,  Rice,  Potter,  Griffin,  Sheldon,  Lock- 
wood,  ^Moore,  Stieringer,  Lovejoy,  Rice  of  Schenec- 
tady, Rohrer,  H.  C.  Wirt,  Soren,  Mullen,  Childs, 
Weaver,  Bottomley,  Moses,  Hamilton,  Marks,  Dunn, 
Lieb,  Foster,  Sever  and  Barstow.  Mr.  Martin  was 
the   toastmaster. 

Mr.  Marconi's  reception  was  most  enthusiastic. 
Edison  sent  a  letter  regretting  his  inability  to  be 
present.  He  said :  "P  would  like  to  meet  that  young 
man  who  has  had  the  monumental  audacity  to  at- 
tempt and  succeed  in  jumping  an  electric  wave  clear 
across  the  Atlantic."  Toastmaster  Martin  also  re- 
peated Edison's  remark:  "Fm  glad  he  did  it.  That 
fellow  is  a  worker.  He  is  in  my  class,  and  it's  a 
good  thing  we  caught  him  young."  Tesla  wrote  that 
he  wished  to  join  other  members  in  congratulations 
to  Marconi  on  his  splendid  results.  "He  is  a  splen- 
did worker  and  a  deep  thinker,"  continued  Tesla. 
■"May  his  powers  increase  and  reach  out  for  the  good 
of  the  world  and  the  honor  of  his  country."  Re- 
grets were  also  received  from  Mayor  Seth  Low, 
President  Nicholas  Murray  Butler  of  Columbia  Uni-. 
versity,  Captain  Chadwick  of  the  United  States 
Na\'y  and  George  C.  Ward,  vice-president  of  the 
Commercial  Cable  company. 

During  the  evening  cable  messages  were  dis- 
patched to  electrical  societies  in  England  and  Italy. 
The  latter  was  read  by  John  W.  Lieb,  Jr.,  in  Italian. 
Marconi  received  three  cheers  when  he  was  in- 
troduced. He  made  an  interesting  and  satisfactory- 
speech,  reciting  what  he  had  done,  the  difficulties 
he  had  encountered,  and  what  he  expected  to  do 
in  the  future.  Five  years  ago  he  received  signals 
at  a  range  of  two  miles,  and  a  few  months  ago  at 
200  miles.  Over  70  ships,  of  which  Z7  a^re  in  the 
English  na\'y  and  12  in  the  Italian  navy,  are 
equipped  with  Marconi  apparatus.  About  20  land 
stations  are  in  operation.  The  speaker  referred  to 
the  general  impression  that  anyone  with  a  Marconi 
instrument  could  read  signals  sent  by  any  other 
instrument.  This  is  true  and  necessary  in  the  case 
of  ship  equipments.  Recent  improvements,  how- 
ever, and  the  use  of  properly  attuned  instruments, 
make  this  impossible,  if  desired.  For  details  of  the 
scientific  principles  involved,  Marconi  referred  to 
his  own  paper  and  that  of  Professor  Fleming  before 
the  Society  of  Arts  in  London,  in  May,  1901,  and 
in  December,  1900,  respectively.  The  attuned  sys- 
tem was  already  used  up  to  200  miles'  range  between 
England  and  Ireland. 

Marconi  intended  originally  to  have  his  American 
station  at  Cape  Cod,  but  this  project  was  prevented 
\iy  a  hurricane.  He  then  went  to  Newfoundland  for 
a  temporary  station,  where,  on  December  12th  and 
13th,  he  received  definite  and  unmistakable  signals 
from  the  Cornwall  coast,  a  distance  of  2,000  miles. 
He  expressed  his  appreciation  for  the  high  honor 
done  him  by  the  Institute  and  referred  to  the  high 
standing  of  the  Institute  and  many  of  its  members 
throughout  the  world.  He  also  expressed  appreci- 
ation for  encouragement  from  the  governments  of 
Newfoundland  and  Nova  Scotia.  He  referred  to 
the  fact  that  all  his  results  were  based  upon  the 
previous  scientific  investigation  of  Maxwell,  Kelvin, 
Henry,  Hertz  and  Alexander  Graham  Bell.  The 
great  inventor  was  applauded  many  times  in  the 
course   of  his    speech. 

Elihu  Thomson  followed  in  a  brief  speech,  ex- 
pressing high  appreciation  of  Marconi's  work  as  a 
pioneer  and  of  his  methods  of  investigation  and 
experiment.  He  thought  the  work  gave  great  prom- 
ise of  commercial  success,  basing  his  opinion  upon 
hints  which  Marconi  had  given  in  private  conversa- 
tion, as  well  as  upon  public  utterances.  He  referred 
to  Marconi  as  a  man  not  discouraged  by  obstacles. 
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He    also    described,    in    a  popular    way,    the    funda- 
mental  principles   of   wireless   telegraphy. 

Dr.  M.  I.  Pupin  then  spoke,  referring  to  the  tech- 
nical side  of  Marconi's  work,  which  he  had  followed 
with  respectful  attention  for  six  years.  He  ex- 
pressed himself  as  delighted  with  Marconi's  success. 
He  referred  to  his  own  work  in  connection  with  an 
investigation  of  properties  of  ether  waves,  describing 
such  waves  as  identical  in  all  respects,  except  from 
an  engineering  point  of  view.  Physically  and  math- 
ematically, they  are  alike,  although  Hertz's/  waves 
were  used  for  one  commercial  purpose,  the  Bell 
waves  in  the  telephone  for  another,  and  Marconi 
waves  for  still  another.  Dr.  Pupin  was  satisfied 
that  Marconi's  success  commercially  would  in  no 
way  interfere  with  transatlantic-cable  communica- 
tion, any  more  than  automobiles  had  reduced  the 
price  of  horses  and  carriages  or  the  telephone  had 
replaced  the  telegraph.  C. 


of  the  awards  was  made  at  the  banquet.  The 
medal  for  the  best  paper  in  electrical  engineering 
was  awarded  to  Arthur  V.  Abbott  of  Cleveland, 
formerly  of  Chicago,  for  his  paper  on  "Electrical 
Oscillations  of  High  Frequency,"  which  was  re- 
printed in  the  Western  Electrician  of  November 
Qth  and  i6th  last.  The  medals  for  civil  and  me- 
chanical papers  went,  respectively,  to  J.  H.  Spengler 
of  Chicago,  for  his  paper  on  "The  Waterworks 
System  of  Chicago,"  and  to  A.  Bement  of  v^hicago, 
for  his  paper  on  "A  Simple  Method  of  Determining 
Conditions  of  Combustion,  with  Suggestions  on 
Working  Furnaces."  A  supplemental  medal  was 
also  awarded  to  W.  D.  Pence,  professor  of  civil 
engineering  at  Purdue  University,  for  a  paper  on 
"The  Coefficient  of  Expansion  of  Concrete." 

There  were  over  100  members  and  guests  present 
at  the  banquet.  Among  the  speakers  were  N.  H. 
Stewart  of  Kalamazoo,  Mich.,  Dr.  F.  W.  Gunsaulus 
of  Armour  Institute,  Dr.  Andrews  of  the  John 
Crerar  Library,  Isham  Randolph  and  P.  Glasenapp, 
engineer  attache  to  the  German  embassy. 


Marconi  and  His  Work. 

It  is  reported  that  Mr.  Marconi  while  in  Ottawa, 
Ont.,  received,  through  Sir  Cavendish  Boyle  of 
Newfoundland,  offers  of  financial  backing  in  behalf 
of  certain  Canadian  capitalists,  but  he  has  not  as 
yet  arrived  at  a  conclusion  on  the  subject.  It  is 
believed  also  that  the  Canadian  government  has 
made  a  proposal  to  establish  a  station  at  Louisburg, 
Cape  Breton,  and  pay  a  royalty  to  Mr.  Marconi 
upon  all  transatlantic  messages  sent  by  means  of 
his  system. 

Mr.  Marconi  was  entertained  at  luncheon  in  Mon- 
treal, Que.,  by  the  Canadian  Electrical  association 
on  January  loth.  He  promised  to  make  a  complete 
report  of  his  experiments  at  the  next  meeting  of 
the  association,  to  be  held  in  Quebec  in  June. 


Some  of  Iceland's  leading  men  are  said  to  have 
written  to  Marconi  asking  him  to  estimate  the  cost 
Oi  connecting  Iceland  with  the  European  continent 
and  adding  that  the  islanders  will  expend  $45,000 
to  make  it  a  success. 

In  an  interview  in  New  York  city,  Mr.  Marconi 
is  said  to  have  made  the  following  explanation  of  his 
transatlantic  signaling:  "It  has  somewhat  escaped 
attention  that  in  the  prearrangement  for  transmitting 
the  signals  a  certain  rate  of  speed  per  minute  had 
been  agreed  upon  in  my  instructions  to  the  operators 
in  England.  For  example,  the  signal  letter  'S'  was 
to  'be  sent  32  times  one  minute,  30  the  next  and 
28  the  next.  On  two  successive  days  the  signals 
■were  received  at  this  rate  and  in  this  order,  or  a 
sufficient  installment  of  the  sequence  to  make  the 
transmission  as  certain  as  if  a  commercial  message 
had  been  sent.  It  must  be  remembered  that  the 
strain  on  the  Cornwall  operators  was  very  exhaust- 
mg.  At  the  Newfoundland  station  a  kite  was  used 
to  support  the  aerial  wire,  and  the  kite  could  be 
kept  in  air  only  at  short  intervals,  and  with  uncer- 
tain communication,  while  in  Cornwall  the  operator 
must  manipulate  his  key  hour  after  hour,  in  the 
hope  of  catching  the  New^foundland  receiver  at  a 
favorable  moment.  That  is  one  of  the  reasons  why 
the  letter  'S,'  made  by  three  dots,  was  chosen.  It 
was  the  easiest  possible  combination  for  the  sender 
and  the  least  likely  to  be  misunderstood." 


Mr.  Marconi  sailed  for  England  on  January  15th 
with  the  intention  of  returning  about  the  time  of 
the  opening  of  the  Canadian  Parliament,  which  will 
take  place  on  the  13th  of  February  next,  when  he 
will  complete  his  negotiations  with  the  Canadian 
goverrmient.  ^ 

Professor  Fleming,  lecturing  on  "Waves"  before 
the  Royal  Institution  of  London  last  week,  said  that 
Marconi's  transatlantic  waves  were  about  1,000  feet 
long,  which  was  not  small  compared  with  the  ob- 
stacle they  had  to  encounter,  that  is,  the  hill  of  water 
formed  'by  the  curvature  of  the  earth,  which,  he 
calculated,  was  about  no  miles  above  a  straight 
line,  joining  the  Lizard  and  Newfoundland.  It  was 
an  interesting  question,  continued  the  lecturer, 
whether  it  was  conceivably  possible  to  send  an  elec- 
tric wave  around  the  world,  but  he  did  not  presume 
to  answer  the  question. 


Western  Society  of  Engineers. 

The  thirty-second  annual  meeting  and  banquet  of 
the  Western  Society  of  Engineers  was  held  at  the 
Auditorium  Hotel,  Chicago,  on  the  evening  of  Jan- 
uary 7th.  The  election  of  officers  for  the  year  was 
announced  as  follows :  President,  W.  H.  Finley ; 
first  vice-president,  Ralph  Modjeski ;  second  vice- 
president,  L.  P.  Breckenridge ;  treasurer,  J.  C.  Whit- 
ridge;  secretary,  J.  H.  Warder;  trustee,  J.  W.  Al- 
vord.  The  two  trustees  of  the  society  who  hold 
over  are  Bion  J.  Arnold  and  C.   W.  Hotchkiss. 

The  feature  of  the  evening  was  the  announce- 
ment by  President  Finley  of  a  gift  to  the  society 
of  $1,000  by  the  retiring  president.  Octave  Chanute. 
the  money  to  be  used  as  a  fund  for  providing 
medals  to  be  given  for  meritorious  papers.  During 
the  last  year  the  custom  of  giving  medals  was  in- 
augurated by  Mr.    Chanate,  and  the  announcement 


Northwestern  Electrical  Association. 

The  Northwestern  Electrical  association  is  sched- 
uled to  hold  its  tenth  annual  meeting  in  Milwaukee, 
Wis.,  on  Wednesday,  Thursday  and  Friday  of  this 
week  (January  15th-  to  17th).  The  headquarters 
and  meeting  place  of  the  association  are  at  the  Hotel 
Pfister.  Indications  point  to  a  largely  attended  and 
successful  convention.  The  programme  of  the  meet- 
ing has  been  carefully  prepared  by  Secretary  Thomas 
R.   Mercein  and  is  as  follows : 

Wednesday  Morning,  January  15TH. 
Convene   at    11:30    a.   m.     Roll   call.    Reading    of 
minutes    of   previous    meeting.    Annual    address    by 
President  E.  L.  Debell  of  Sheboygan,  Wis.     Report 
of  Mr.   Mercein,  the  secretary  and  treasurer. 

Wednesday  Afternoon. 

Appointment  of  nominating  and  membership  com-- 
mittees.  Applications  for  membership.  Reports  of 
standing  and  special  committees  other  than  the  nom- 
inating committee.    Miscellaneous  business. 

Paper — 'Improvement  of  Central  Stations,"  by  O. 
M.  Rau,  Milwaukee,  Wis.     Discussion. 

Paper — "Best  Use  of  Electric  Light  for  Desirable 
Illumination,"  by  Van  Rensselaer  Lansingh,  Chicago. 
Discussion. 

Wednesday   Evening. 

Theater  party.  Those  desiring  to  attend  are  re- 
quested to  assemble  in  Convention  Hall  at  7  :30  p.  m. 
Thursday   Morning. 

Questions  and  answers. 

Paper — "Transformers,"  by  H.  C  Wirt,  Schenec- 
tady,  N.  Y.     Discussion. 

Paper — "Some  Important  Points  in  the  Commercial 
Measurement  of  Electrical  Energy,"  by  E.  J.  King, 
Fort  Wayne,  Ind.     Discussion. 

Thursday  Afternoon. 

Report  of  nominating  committee.  Election  of 
officers. 

Paper — "Inspection  of  Modern  Plants,"  by  Harry 
H,  Hornsby,  Chicago.     Discussion. 

Paper — "Series  Alternating-current  Arc  Lighting." 
by  W.  A.  Layman,  St.  Louis,  Mo.     Discussion. 

Thursday  Evening. 
Annual  banquet  at  8:30  p.  m.     Those  desiring  to 
attend  are  requested  to  assemble  In  Convention  Hall 
at  8:15  p.  -m. 

Friday  Morning. 

Unfinished  business.    Adjournment. 

Arrangements  were  made  for  the  Chicago  party 
to  leave  on  the  Chicago  and  Northwestern  train  at 
g  a.  m.,  Wednesday  morning,  James  Wolff,  Electrical 
building,  Chicago,  chairman  of  the  transportation 
committee,  being  in  charge. 


General  Electric-Westinghouse  Affairs. 
The  Boston  News  Bureau  of  recent  date  says : 
"President  Coffin  of  the  General  Electric  company 
bought  a  block  of  Westinghouse  Electric  stock  a 
short  time  ago,  and  certain  New  York  interests  have 
bought  some  of  the  shares  of  the  company,  but  tlic 
stock  is  owned  principally  in  Pittsburg,  and  control 
will  remain  in  those  hands  In  which  it  now  rests. 
The  Westinghouse  now  has  a  capital  stock  of  $16,- 
459.900  and  a  bonded  indebtedness  of  nearly  $5,000,- 
000.  These  bonds  are  now  being  retired  at  the  rate 
of  $150,000  annually.  The  General  Electric  company 
has  a  capital  of  $24,262,300  and  a  funded  debt  of 
$1,162,000.  The  gross  business  of  General  Electric 
is  above  $35,000,000  per  annum.  The  Westinghouse 
Electric  company  is  understood  to  be  doing  at  least 
one-half  as  much  manufacturing  electrical  business 
as  the  General  Electric  company." 


Nernst  Lamp  in  Minnesota. 

The  Minneapolis  correspondent  of  the  Western 
Electrician  states  that  in  the  new  electric-light 
plant  at  Shakopee,  Minn.,  the  new  Nernst  lamp  will 
be  used.  The  plant  is  to  be  completed  and  in 
operation   by   February    15th. 
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DEVELOPMENT    OF    THE    TELEPHONE    FIELD. 


Indiana  Telephone  Items. 

The  Central  Union  Company  has  removed  its 
Irvington  branch  telephone  exchange  in  Indianap- 
olis from  Ritter  avenue  to  East  Washington  street 
and  greatly    enlarged   and   improved   it. 

Articles  of  incorporation  were  tiled  last  week  by 
the  foHowing-named  companies ;  South  Bend  Home 
lelephone  company,  capital  $200,000;  Gilboa  Tele- 
phone company  of  Hancock  County,  capital  $2,400; 
New  Paris  Mutual  Telephone  Union ;  Gas  Belt 
Construction  company  of  Ft.  Wayne,  capital 
$100,000.  The  last-named  is  to  build  telephone 
lines  in  Allen,  Madison  and  Delaware  counties,  its 
directors  being  George  W.  Beers,  Wayne  Leesop 
and  others. 

Henry  County  boasts  of  telephone  facilities  and 
service  unsurpassed  by  any  similar  community.  The 
county  now  has  2,330  rural  Independent  telephones 
in  use,  and  more  building.  The  Independent  com- 
pany in  New  Castle,  the  county  seat,  has  begun 
work  on  its  plant.  The  village  of  Cadiz,  12  miles 
south,  with  only  300  inhabitants,  enjoys  unusual 
lelephone  facilities.  Nineteen  rural  lines,  each  with 
from  10  to  20  subscribers,  center  there,  and  its 
twentieth  line  is  now  building.  All  are  controlled 
by  one  organization  and  have  free  connection  with 
all  towns  within  a  radius  of  20  miles,  with  rural 
lines  in  other  sections  and  with  a  long-distance 
line. 

The  bitter  telephone  rate-cutting  war  between 
the  Cumberland  and  the  Independent  companies  oc- 
cupying the  local  field  in  and  around  Princeton  con- 
tinues. The  Cumberland's  last  move  was  to  reduce 
residence   rates  to  50  cents  a  month. 

E.xchange  of  telephone  service  between  Rockville 
and  Marshall  has  been  resumed.  By  mutual  con- 
cession the  directors  of  the  two  companies  have  en- 
tered into  a  new  contract  by  the  terms  of  which  tolls 
w'ill  be  charged  both  ways. 

During  last  June  the  Logansport  City  Council 
granted  a  new  telephone  company  franchise  privi- 
leges, and  notified  the  Bell  company  that  its  fran- 
chise expiring  -  January  3,  1902,  would  not  be  re- 
newed. The  company  has  ignored  this  notification 
and  continues  to  do  business.  Litigation  is  immi- 
nent. 

Seven  Indiana  University  students  are  now  em- 
ployed by  the  American  Telephone  and  Telegraph 
company,  with  headquarters  in  New  York  city,  and 
so  well  pleased  is  the  company  that  offers  have  come 
to  other  students  of  the  university.  The  faculty  is 
thus  encouraged  to  improve  its  electrical  department 
and  give  greater  attention  to  preparing  young  men 
for  positions  in  the  field  of  electricity.  F. 


Ohio  Telephone  Notes. 

The  Guysville  Telephone  company  of  Guysville, 
Athens  County,  has  been  incorporated,  with  a  capi- 
tal stock  of  $3,000,  to  build  a  line  from  Guysville 
to  Chester.  The  incorporators  are  H.  S.  Hoskin- 
son  and  others. 

The  Ripley  Telephone  company  of  Shreve,  Ohio, 
has  been  incorporated,  with  capital  stock  of  $5,000, 
to  build  a  line  from  Akron  to  Mt.  Vernon,  passing 
through  and  operating  in  Summit,  Stark,  Tuscara- 
was, Coshocton,  Holmes,  Wayne,  Medina,  Ashland, 
Richland  and  Knox  counties.  The  incorporators  are 
F.  R.   Spade  and  others. 

The  Farmers  and  Merchants'  Telephone  com- 
pany of  Warsaw  has  amended  its  charter  in  such  a 
manner  as  to  strike  out  the  words  "not  for  profit," 
indicating  that  it  will  operate  on  the  stock  corpora- 
lion  plan  hereafter.  J.  P.  Darling  is  the  presiden.t 
and  C.   S.  Kissner  is  the  secreary. 

The  Central  Union  Telephone  company  has  ap- 
plied to  the  Probate  Court  for  a  franchise  to  erect 
and  operate  a  plant  in  Ashland.  The  City  Council 
has  refused  several  times  to  grant  the  franchise. 
The  Star  Telephone  company  has  the  field  there, 
witii    500   patrons. 

The  Western  Electric  company  has  brought  suit 
in  the  United  States  Court  at  Cleveland  against  the 
Cuyahoga  Telephone  company,  Henry  A.  Everett, 
John  Sherman  and  others,  asking  that  an  injunction 
be  issued  to  prevent  the  defendants  from  using  a 
certain  signal  device  on  its  switchboard,  on  which 
the  plaintiff  claims  to  hold  a  patent.  The  afjcrtion 
is  made  that  the  Cuyahoga  company  is  not  only 
using  the  device,  but  is  putting  it  on  the  market. 

The  Madison-Clark  Telephone  company  of  Lon- 
don has  filed  a  mortgage  in  Clark  County  in  favor 
of  the  Cleveland  Trust  company.  The  amount  is 
not  stated,  but  the  instrument  covers  the  entire 
property   of  the  company. 

The  Greenville  Home  Telephone  company,  Green- 
ville, has  increased  its  capital  stock  from  $50,000 
to  $100,000.    J.  A.  Reis  is  the  president. 

Reports  from  Toledo  are  to  the  effect  that  the 
Harrison  Telephone  company  has  sold  its  plant  to 
the  Bell  company,  the  purchasers  assuming  an  in- 
debtedness of  $50,000  and  paj-ing  the  owners.  L.  C. 
Cole  and  others,  $100,000.  O.  M.  C. 

Southern  Telephone  Notes. 

The  Southern  Bell  Telephone  company  is  com- 
pleting a  new  system  in  Union,  S.  C,  with  a  ca- 
pacity of   too   subscribers. 

The  City  Council  of  Attala,  Ala.,  has  granted  a 
franchise  to  the  Alabama  and  Georgia  Long-dis- 
tance Telephone  company  to  operate  a  local  ex- 
change. 

The  Board  of  -\ldermen  nf  Statesville,  N.  C,  has 


refused  a  franchise  to  the  Bell  Telephone  company 
to  build  a  system  in  that  city. 

The  general  manager  of  the  Southern  Bell  Tele- 
phone company  of  Atlanta,  Ga.,  in  a  recent  inter- 
view at  Columbia,  S.  C,  staled  that  his  company 
would  make  arrangements  at  once  to  construct  long- 
distance lines  connecting  with  Sumter,  Florence, 
Darlington,  Newiberry,  Union,  Clinton,  Laurens  and 
Greenwood. 

I  he  Cumberland  Telephone  company  has  just 
completed  connections  at  Opelousas,  La.  L. 


Telephone  News  from  the  Northwest. 

1  lie  Foreman  Telephone  company  will  soon  re- 
jjiace  its  wires  through  Sargent  County,  N.  D., 
with  heavier  wires.  A  new  line  is  also  to  be  built 
from  VVahpeton  to  Oakes,  N.  D.,  following  the  line 
of    the    Northern    Pacific    railroad. 

Manager  Robinson  of  the  Pipestone  (Minn.)  tele- 
phone system  has  closed  a  deal  for  the  purchase  of 
the  local  exchange  at  Madison,  S.  D.  The  latter  ex- 
change  has   160  connections. 

It  IS  understood  the  Bell  interests  have  set  aside 
$300,000  for  improving  their  systems  at  the  head 
of  the  lakes — that  of  the  Douglas  County  Telephone 
company  in  Superior  and  of  the  Duluth  Telephone 
company  in  Dujuth. 

The  Southwestern  Minnesota  Telephone  company 
of  Pipestone,  Minn.,  has  increasea  its  capital  stock 
from  $50,000  to  $150,000. 

Ihe  Wisconsin  Central  Telephone  company  of 
Stevens  Point,  Wis.,  has  filed  articles  of  incorpora- 
tion, with  $200,000  capital  stock.  The  object  of  the 
company  is  the  merging  of  all  the  Independ.ent  lines 
of  that  section.  The  incorporators  are  A.  L.  Hutch- 
inson,  H.   G.   Slatter  and  E.   H.   Jones. 

The  council  of  Davenport,  Iowa,  has  passed  an 
ordinance  governing  the  matter  of  applications  for 
a  telephone  franchise.  Conditions  of  acceptance  are 
that  the  apphcant  shall  deposit  $1,500  to  cover  the 
expense  of  a  special  election  and  put  up  a  bond 
of  $5,000  to  guarantee  the  fulfillment  of  the  provi- 
sions of  the  franchise  as  to  the  construction  of  the 
system  within  the  time  set  by  the  franchise,  and 
also  a  bond  of  $10,000  to  guarantee  that  the  com- 
pany shall  fulfill  all  the  conditions  of  the  ordinance 
from  year  to  year,  this  latter  'bond  to  he  renewed 
each  year. 

i'he  Southern  Iowa  Telephone  company  has  filed 
a  mortgage  for  $16,000  in  favor  of  the  State  Trust 
company,  trustee,  to  cover  the  issue  of  $16,000 
bonds. 

The  Hancock  Telephone  comjiany  of  Hancock, 
low^a,  has  filed  articles  of  incorporation,  with  .$10,000 
capital  stock.  The  company  proposes  a  local  ex- 
change,  with   connections  to   surrounding  towns. 

The  new  copper  line  of  the  Iowa  Telephone  com- 
pany has  been  completed  between  Fort  Dodge  and 
Sioux   City. 

The  Dakota  Central  Telephone  company  has 
bought  the  local  exchange  at  Aberdeen,  S.  D.,  of 
the  Hub  City  Telephone  company.  New  quarters 
have  been  provided,  and  the  system  will  be  mate- 
rially  improved. 

E.  E.  Peck,  who  recently  sold  his  exchange  at 
Zumbrota,  Minn.,  has  made  a  proposition  to  estab- 
lish an  Independent  exchange  for  Red  Wing,  Minn. 
If  a  subscription  of  $5,000  is  made  to  a  capital  of 
i>i8,ooo,  he  will  establish  a  modern  system,  with  a 
central-energy   switchboard.  R. 


Telephoning  on  Trolley  Roads. 

C.  F.  Bidwell  of  Toledo,  Ohio,  is  reported  to  have 
made  a  successful  trial  in  Muskegon,  Mich.,  recently 
of  a  telephone  system,  invented  by  his  father, 
whereby  it  is  possible  to  call  up  and  talk  from  an 
electric  car  going  at  full  speed  to  persons  seated  in 
other  cars  on  the  same  line,  running  in  any  direc- 
tion, at  any  distance.  The  system  is  said  to  be  ap- 
plicable to  either  steam  or  electric  roads,  and  it  is 
possible  for  a  person  on  a  moving  car  to  call  up  and 
talk  with  persons  at  stations  or  in  residences  along 
the  line.  The  overhead  trolley  is  used  for  one  side 
of  the  circuit,  and  for  the  other  a  second  wire  is 
strung  parallel  with  the  trolley.  To  the  metal  trolley 
pole  of  the  car  is  attached  a  second  pole,  which 
operates  on  the  second  wire  by  means  of  a  flanged 
wheel.  A  metallic  circuit  is  thus  obtained.  Tele- 
phone wires  leading  into  the  car  are  attached  to 
the  trolley   poles. 


Bell  People  Defeated  in  Ottawa. 

The  city  of  Ottawa,  Ont.,  at  the  municipal  elec- 
tions, which  were  held  on  January  7th.  took  a 
plebiscite  vole  on  the  question  of  municipal  owner- 
ship and  control  of  its  telephone  service.  By  a 
majority  of  1,344  voles  the  taxpayers  declared  in 
favor  of  a  municipal  telephone  system.  The  Bell 
Telephone  company's  charter  for  Ottawa  expires 
next   year. 


GENERAL  TELEPHONE  NEWS. 

A  telephone  fire-alarm  system  is  to  be  installed  in 
b..   /\iigustine,  Fla. 

The  Rocky  Mountain  Bell  Telephone  company 
has  completed  its  lines  to  Eureka  and  Robinson, 
Utah. 

A  meeting  has  been  held  at  Leesburg,  'Va.,  in  the 
interest  of  a  proposed  long-distance  telephone  line 
to    Washington. 

S.  L.  Miller,  a  prominent  Independent  telephone 
man  of  South  Carolina,  says  that  there  are  in  tltat 
stale  two  Independent  telephones  to  one  of  the  Bell 
company's. 

The  Farmington  (111.)  Citizens'  Mutual  Telephone 
company  has  been  incorporated  by  W.  H.  Smith, 
John  S.  Armstrong  and  J.  H.  Grismore,  with  a 
capital   of   $2,500. 

Mayor  Maybury  of  Detroit,  Mich.,  who  is  a  be- 
lievei  in  municipal  ownership  of  telephone  lines,  is 
advocating  the  purchase  of  the  new  People's  Tele- 
phone company   by  that   city. 

The  Independent  Long  Distance  Telephone  and 
Telegraph  company  of  Kentucky  and  Southern  In- 
diana has  been  granted  a  franchise  to  commence 
operations   at   Shelbyville,  Ky. 

The  Buda-Bradford  Telephone  company  of  Buda, 
111.,  has  been  incorporated,  with  a  capital  stock  of 
$5,000.  The  incorporators  are  George  A.  Carper, 
Parker  N.  Mason  and  John  J.  Gundrich. 

Frank  E.  Graves  has  resigned  as  manager  of  the 
Home  Telephone  company  at  Toledo,  Ohio,  because 
of  ill  health.  His  successor  is  R.  E.  Hamlin,  at 
present  steward  of  the  Toledo  State  Hospital  for 
the    Insane. 

The  Sunban  Telephone  company  has  been  incor- 
porated at  Hickory,  N.  C.  The  capital  stock  is 
$20,000.  J.  A.  Martin  of  Hickory,  W.  R.  Abernathy 
of  Newton  and  J.  L.  Latta  of  Hickory  are  the 
stockholders. 

The  Municipal  Council  of  St.  Petersburg  is  to 
send  an  electrical  expert  to  the  United  States  in 
order  that  he  may  study  the  telephone  systems  of 
this  country,  with  a  view  of  reorganizing  the  one 
in  use  in  St.  Petersburg. 

M.  Decretet,  a  French  civil  engineer,  has  con- 
ducted what  are  said  to  be  successful  experiments 
in  wireless  telephony  at  his  home  in  Paris.  The 
medium  used  in  the  transmission  of  sound  without 
wires  was  the  earth,  and  the  sounds  are  reported 
to  have  been  very  audible. 

An,  important  reduction  in  telephone  rates  has 
been  promised  in  Paris.  The  best  service  now  costs 
$80  a  year  and  the  price  is  to  be  reduced  to  $60. 
A  cliarge  of  $10  a  year  will  be  made  for  a  tele- 
phone in  an  apartment  connecting  with  a  switch- 
board in  the  janitor's  office.  The  use  of  a  public 
telephone  now  costs  three  cents  for  a  call. 

The  Colorado  Telephone  company  of  Colorado 
Springs,  Colo.,  is  planning  extensive  additions  to 
its  ser\ace.  The  extensions  will  be  principally  in 
underground  wiring,  and  these  are  caused  by  the 
rapid  growth  of  this  system  in  the  northern  part 
of  the  city.  About  2,500  feet  of  aerial  wire  will 
be  put  up  also,  and  a  new  switchboard  will  be  in- 
stalled. 

Director  of  Works  Isaac  S.  Taylor  of  the  St. 
Louis  Exposition,  according  to  a  report,  is  to  super- 
vise the  work  on  the  exposition  grounds,  occasion- 
ally, from  a  captive  balloon.  Telescopes  and  field 
glasses  for  observation  will  be  furnished  for  this 
aerial  office  and  a  system  of  telephcsnes  will  enable 
Mr.  Taylor  to  convey  his  orders  and  directions  to 
the  architects  and  workmen  scattered  through  the 
grounds.     At   least,   so   it    is   said. 

A  bill  has  been  introduced  in  the  New  York  Leg- 
islature to  regulate  telephone  charges.  It  provides 
that  in  cities  of  1,000,000  inhabitants  and  over  the 
charge  shall  not  exceed  a  rate  of  $100  a  year.  In 
cities-  of  350,000  inhabitants  and  less  than  1,000,000 
the  rate  is  not  to  exceed  $75  a  year.  In  cities  of 
100,000  and  less  than  350,000  the  rate  is  not  lo  exceed 
$48  a  year;  in  cities  of  20,000  and  less  than  100,000. 
il  is  to  be  no  more  than  $30  a  year,  and  in  places 
of  less  than  8,000  the  rate  is  not  to  exceed  $27  a 
year. 


Swedish  Telephone  Conflict  Ended. 

A  dispatch  from  Stockholm  to  the  Chicago  Daily 
News  states  that  the  long,  fierce  .struggle  between 
the  two  great  telephone  organizations  of  Sweden, 
which  has  attracted  widespread  attention,  has  finally 
come  to  an  end,  for  the  General  Telephone  company 
has  sold  out  to  the  Swedish  Royal  Telegraph  com- 
pany for  the  Slim  of  $4,484,000. 


MANUFACTURERS    AND    DEALERS, 

The  Sumter  Telephone  Manufacturing  company, 
manufacturer  of  high-grade  telephone  apparatus,  of 
Sumter,  S.  C,  is  sending  to  its  friends  and  cus- 
tomers an  attractive  wall  calendar  for  the  present 
year.  The  central  figure  of  the  calendar  is  a  hand- 
some   photographic   reproduction    of   "Our   Belle." 

The  new  igo2  catalogue  of  the  Eurek^  Electric 
company  of  Chicago  is  now  being  distributed.^  It 
illustrates  and  describes  the  company's  large  line 
nf  multiple,  flashlight  and  express-switchboard  ap- 
paratus for  both  central-energy  and  magneto  sys- 
leni.'i.  The  company  will  be  pleased  to  furnish 
additional  and  full  information  concerning  this  high- 
grade  apparatus. 


January   i8,   igo2 

Woods  Electric  Motor  Control. 

Four  patents  were  granted  to  Granville  T.  Woods 
cf  Xew  York  city  on  January  7tli,  which  relate  to  a 
new  method  for  "Controlling  Electric  Motors  or 
Other  Electrical  Translating  Devices."  The  origi- 
nal patent  (,No.  690,807)  is  a  "method"  patent  and 
was  applied  for  on  August  27,  1S92.  An  improve- 
ment on  this  method  is  claimed  in  patent  No,  690,- 
S08,  applied  for  on  March  20,  1895.  The  other  two 
patents,  Nos.  690.809  and  690,810  are  "apparatus" 
patents  for  these  two  methods. 

The  object  of  the  first  invention  (Nos.  690,807 
and  690,809)  is  to  provide  for  the  efficient  and 
economic  regulation  of  electric  motors  without  em- 
ploying regulating  resistances  in  the  manner  in 
which    they    are    now    used. 

The  invention  consists,  first,  in  an  improved 
method  of  controlling  electric  motors  or  other  elec- 
trical translating  devices  by  generating,  exterior  to 
the  motor  to  be  governed,  an  electromotive  force 
counter  to  the  current  supplied  to  the  motor  from 
the  main  source  and  varying  such  counter  electro- 
motive force  to  control  the  supply  of  current  from 
the  main  source  to  the  motor ;  second,  in  the  above 
method  of  operation  supplemented  by  the  further 
step  of  supplying  to  the  motor  to  be  governed  an 
auxiliao'  current  generated  by  means  of  the  energ>' 
employed  in  developing  the  counter  electromotive 
force,  and,  third,  in  an  improved  organization  of 
apparatus    for   carrying  out   the    invention. 

In  Fig.  I  the  invention  is  shown  applied  to  a 
trolley  system  of  electrical  propulsion.  (A)  indi- 
cates the  conductor  upon  which  the  trolley  (.B) 
runs,  and  (M)  indicates  the  other  side  of  the  cir- 
cuit,   in  this   instance  shown  as  the   earth. 

The  operation  of  this  apparatus  is  as  follows : 
The  fields  of  the  main  motor  (I),  the  auxiliary 
motor    cG),   and    the    generator    (F)    are    energized 
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ventiqn  may  be  defined  as  the  combination  of  an 
electric  motor  or  other  translating  device  and  an 
electromotive-force  regulator  consisting  of  a  dy- 
namo-electric machine  whose  armature  is  in 
series  with  the  motor  or  other  translating  device 
to  be  regulated  and  independent  means  for  varying 
and  reversing  the  electromotive  force  generated  by 
the  regulating  machine. 

Referring  to  Fig.  2  of  the  drawings,  (H)  indi- 
cates the  overhead  conductor  of  an  electric  railway; 
(.C),  the  rails,  which  constitute  the  other  side  of 
the  main  circuit;  (,D),  the  working  motor  for  driv- 
mga  car,  and  (E)  and  (.F),  two  dynamo-electric  ma- 
chmes  by  means  of  which  the  electromotive  force  at 
the  terminals  of  the  working  motor  is  regulated  and 
controlled.  The  machines  (.D),  (E)  and  (.F)  are 
supplied  with  energj-  from  the  conductor  (H) 
through  the  trolley  J).  The  field  magnets  of  the 
machines  (.D)  and  (F)  are  connected  in  multiple- 
arc  relation  across  the  line.  The  armature  of  ma- 
chine (.E)  is  connected  across  the  line  from  trol- 
ley (.H)  to  the  rails  by  wire  (.6),  its  field  being  in  a 
shunt  circuit  (g)  relative  to  its  armature.  The 
armatures  of  the  machines  (F)  and  (D)  are 
adapted  under  certain  conditions  to  be  in  a  local 
circuit  (,18)  (20)  (.21)  by  means  of  switch  arms 
(10)  (11)  and  contacts  (19)  and  under  other 
conditions  to  be  connected  in  series  across  the  line 
from   the  trolley    (H). 

With  the  connections  as  in  Fig.  2  machine  (E) 
will  run  as  a  motor,  driving  machine  (F)  as  a  gen- 
erator, which  supplies  energj'  to  the  working  motor 
(D).  The  speed  of  motor  (D)  can  be  varied  by 
varying  the  field  strength  of  machine  (F).  By  ad- 
justing and  reversing  the  field  rheostat  of  machine 
(.F)  without  changing  the  position  of  switch  arms 
(10)  and  (.11)  the  working  motor  can  be  operated 
in  either  direction  from  rest  to  one-half  its  full 
speed.  The  reversal  of  motion  is  especially  smooth 
with  connections  as  shown,  and  when  this  is  of  im- 
portance the  apparatus  will  preferably  be  so  con- 
nected. 

The  connections  of  Fig.  2  will  not  be'made  where 
it  is  usual  to  operate  the  working  motor  at  varying 
speeds  from  rest  to  full  speed,  for  the  reason  that 
the  changes  in  connections  necessary  to  operate  the 
motor  at  full  speed  are  not  readily  obtained  from 
the  connections  illustrated  in  Fig.  2.  Ordinarily  in 
starting  the  working  motor  the  connections  will  be 


Fig.  I, 


WOODS  ELECTRIC  MOTOR  CONTROL. 


Fig.  2. 


by  the  current  passing  in  the  connections  shown, 
and  the  amount  of  current  passing  to  the  field  coil 
of  the  generator  may  be  regulated  by  the  manipu- 
lation of  the  switch  (O).  The  current  from  the 
conductor  (A)  reaches  the  armature  (H)  of  the 
main  motor  after  having  traversed  the  armature  of 
the  auxiliary  motor.  In  other  words,  these  arma- 
tures are  in  series.  The  current  developed  in  the 
armature  of  the  generator  also  traverses  the  arma- 
ture of  the  main  motor,  these  tw^o  armatures  being 
in  series  with  each  other  in  the  local  circuit  (6) 
(7)  (8)  (n),  while  in  shunt  w^ith  each  other  rela- 
tive to  the  source.  The  apparatus  will  be  running 
with  the  least  expenditure  of  energy  when  the 
greatest  resistance  at  (0)  (K)  is  included  in  the 
circuit  of  the  generator  field.  As  this  resistance  is 
cut  down  more  current  traverses  the  field  and  its 
magnetization  is  increased,  or,  in  other  w-ords,  the 
number  of  lines  of  force  is  increased.  This  re- 
quires more  work  from  the  auxiliary  motor  (G) 
(E),  and  as  a  consequence  its  speed  is  reduced, 
the  counter  electromotive  force  in  its  armature  coils 
falls,  and  more  current  passes  from  the  point  (X) 
through  the  armature  (E),  and  consequent!}^ 
through  wire  (4)  and  armature  (H)  to  earth.  At 
the  same  time  the  current  developed  in  the  arma- 
ture of  the  generator  (F)  (D)  is  increased,  and 
this  current  also  traverses  the  armature  (H).  The 
generator  is  so  wound  and  constructed  as  to  de- 
velop a  current  of  a  higher  electromotive  force  than 
the  main  current  taken  from  the  conductor  (A) , 
The  armature  (E)  is  wound  with  a  coarse  wire 
to  allow  a  large  volume  of  current  to  pass  through 
it  without  heating. 

An  improvement  over  this  method  is  described  in 
patents  Nos.  690,808  and  690.810,  the  object  being 
to  provide  a  method  and  means  for  reversing  the 
electromotive  force  upon  the  terminals  of  the  trans- 
lating device. 

The  invention  consists,  broadly,  in  the  method  of 
regulating  and  controlling  electric  power  apparatus 
consisting  in  the  employment  of  an  electromotive 
force  in  series  with  the  working  motor  or  other  trans- 
lating de\-ice,  the  regulating  electromotive  force  be- 
ing capable  of  variation  and  reversal,  so  that  it 
shall  at  pleasure  be  controlled  both  in  amount  and 
direction  and  in  turn  oppose  the  electromotive  force 
sitpplied  by  the  line  in  variable  degree  or  add  to  it 
in  variable  degree.     On  the  mechanical  side  the  in- 


with  the  arms  (13)  and  (14)  of  the  reversing 
rheostat  moved  to  the  extreme  left  and  with  the 
full  electromotive  force  of  machine  (F)  opposed  to 
the  line  electromotive  force.  Under  these  conditions 
there  will  be  practically  no  electromotive  force  upon 
the  terminals  of  the  armature  of  the  working 
motor.  By  gradually  w^eakening  the  field  of  the 
machine  (F)  the  electromotive  force  at  the  termi- 
nals of  the  armature  of  machine  (D)  will  grad- 
ually increase,  and  when  the  machine  (F)  is  pro- 
ducing practically  no  volts  the  working  motor  (D) 
will  be  working  at  half  speed,  due  to  the  line 
electromotive   force. 

If  now  the  field  magnetism  of  (F)  is  reversed 
by  throwing  the  contact  levers  (13)  and  (14)  to 
the  right  onto  the  first  contact  of  resistance  (R^). 
machine  (F)  will  produce  a  small  electromotive 
force,  which  will  assist  the  line  electromotive  force 
to  drive  the  working  motor,  and  by  gradually 
strengthening  the  field  of  the  machine  (F)  the  speed 
of  the  working  motor  can  be  increased  gradually 
to  full  speed.  Thus  it  will  be  seen  that  the  speej 
of  the  working  motor  w'ill  be  due  to  the  combined 
electromotive  forces  of  the  main  source  and  ma- 
chine (F)  and  that  by  this  arrangement  it  will  be 
possible  to  secure  by  means  of  a  small  current  from 
the  source  a  much  larger  current  through  the  arma- 
ture of  the  working  motor  or  other  translating 
device. 

To  reverse  the  direction  of  rotation  of  the  work- 
ing motor,  the  reversing  rheostat  is  first  adjusted 
so  that  the  full  electromotive  force  of  the  machine 
(F)  will  oppose  the  line  electromotive  force,  and 
hence  there  will  be  the  minimum  or  practically  no 
electromotive  force  upon  the  terminals  of  the  arma- 
ture of  the  working  motor.  The  switch  arms  (10) 
and  (11)  are  then  moved  toward  the  right,  open- 
ing the  circuit  (26)  (18)  (21)  (20)  (12).  and  then 
the  field  switch  of  machine  (F)  is  adjusted  to 
bring  the  field  of  that  machine  to  zero.  The  switch 
arms  (10)  and  (11)  are  then  moved  farther  to  the 
right,  closing  the  local  circuit  (18)  (21)  (20)  (19). 
and  the  field  switch  is  then  adjusted  so  that  the 
current  from  machine  (F)  will  drive  the  working 
motor  (D)  in  the  desired  direction,  the  speed  of 
which  may  be  increased  up  to  the  speed  due  to  the 
full  electromotive  force  of  machine  (F).  "When  in 
the  middle  position,  the  switch  arms  fio)  and  (11) 
place  the  armatures  of  (F)  and  (D)   in  a  local  cir- 
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cuit  of  low  resistance,  which  will  be  of  benefit  in 
stopping  the  moving  load  because  of  the  action  of 

(.D)  as  a  generator  generating  a  large  current  in 
this  local  circuit. 

If  the  working  motor  is  operated  with  the  con- 
nections, as  shown  in  Fig.  2,  and  it  is  desired  to  in- 
crease Its  speed  to  full  speed,  switch  arms  (10) 
and  (u)  are  first  moved  to  the  left  to  the  open- 
circuit  position,  and  then  the  field  of  (F)  is  ad- 
justed so  that  it  will  produce  its  full  electromotive 
force  in  opposition  to  that  of  the  line.  The  switch 
arms  (lo)  (.11)  are  then  thrown  to  the  left,  and 
then  by  adjusting  the  field  of  machine  (,F)  as  above 
described  the  working  motor  will  run  at  full  speed. 

Ihe  rheostat  (M')  in  the  field  of  the  working 
motor  is  provided  as  an  additional  means  of  con- 
trolling its  speed  by  varying  the  strength  of  the 
field  of  (.D),  which  will  be  of  value  in  cases  where 
the  torque  is  low  and  it  is  desirable  to  reach  very 
high   speeds. 


mi 

iio,- 


Pacific  Cable  Projects  in  Congress. 

On  January  10th  and  nth  the  committee  on  com- 
merce of  the  House  of  Representatives  heard  argu- 
ments on  the  proposed  Jfacific  cable.  There  are 
pending  seven  tills  on  the  question.  Five  provide 
for  a  government  cable,  one  provides  for  a  govern- 
ment subsidy  of  $300,000  a  year  for  20  years  to  a 
private  enterprise  for  laying  and  operating  a  com- 
peting cable  and  another  prohibits  anyone  from  lay- 
ing a  cable  except  on  condition  that  the  government 
shall  have  the  right  to  purchase  it  or  determine  the 
rate   at   which   government   messages   shall   be   sent. 

At  the  hearing  George  G.  Ward,  vice-president  of 
the  Pacific  Commercial  Cable  company,  spoke  as  to 
the  plans  of  that  corporation.  He  said  that  con- 
tracts had  been  made  for  the  manu|»cture  ,and  lay- 
ing of  a  cable  to  Honolulu  by  JS^^eiTllf«■'S■s^;.next, 
and  that  the  company  intend^loiektecfl  -ifee' ''teable 
to  Manila  within  two  years  IWereai!^  /  /^thc'jilinu- 
facture  of  the  cable  was  riiw  rpjbcefidinl;,  Jie  ex- 
plained, at  the  rate  of  240  ajilesi -a'  iiDiHli,'ai|ia'-ihis 
rate  would  be  increased  to  qB(EjijrK:sTr-ttie>iiiiVi'^'.'i 
said  that  the  cost  of  the  prc&ect)'\\4*sv.la£tW 
000,000  and  $12,000,000.  MnXWar^i-iaiifl^ 
pected  the  rate  to  Manila  to  b^'^^^^diWH^olulu 
from  35  to  50  cents  a  word.  HeS&fcffie^&mpany 
he  represented  would  be  able  to  make  exclusive 
traffic  arrangements  from  points  beyond  the  Philip- 
pines and  connecting  with  China  and  Japan. 

Upon  being  questioned  as  to  the  effect  of  wireless 
telegraphy  on  the  submarine  cable,  Mr.  Ward  re- 
plied that  the  new  system  presented  a  serious  ques- 
tion. He  was  not  certain  that  the  Pacific  cable 
project  would  have  been  undertaken  if  the  long- 
distance experiments  had  occurred  earlier.  As  to 
the  claims  that  wireless  signals  had  been  conveyed 
2,000  miles  across  the  Atlantic,  he  said  that  if  the 
claims  were  made  good  they  would  deter  people 
from  laying  any  more  cables.  When  asked  as  to  the 
effect  thus  far  on  the  cable  business,  he  replied  that 
it  had  depressed  cable  interests. 

President  Scrymser  of  the  South  and  Central 
American  cable  system  made  an  extended  argument 
favorable  to  governmental  control  of  the  Pacific 
cable,  citing  incidents  of  the  Spanish-American  war 
showing  the  importance  of  governmental  control  of 
the  cable, 

Thomas  E.  Hughes,  representing  an  American 
company,  stated  that  as  good  cables  could  be  made  in 
the  United  States  as  in  any  other  part  of  the  world. 
He  asked  that  American  labor  and  capital  have  the 
advantage  of  doing  this  work.  Chairman  Hep- 
burn, of  the  committee,  asked  if  this  American  com- 
pany was  prepared  to  make  a  definite  business  prop- 
osition to  the  United  States  government,  and  Mr. 
Hughes  replied  that  such  a  proposition  would  be 
submitted  in  due  form  within  a  very  few  days,  Mr, 
Hepburn  asked  that  the  formal  proposition  be  in 
alternative  form — first,  for  delivering  a  cable  of 
American  make  at  San  Francisco;  second,  for  mak- 
ing and  laying  the  cable  to  Hawaii,  Guam  and 
Manila. 

Mr.  Hughes  thought  the  government  better  able 
to  do  its  own  cable  laying,  using  the  army  trans- 
ports. As  indicating  the  general  character  of  the 
forthcoming  proposition,  Mr.  Hughes  said  the  cost 
would  be  within  10  per  cent,  of  the  stated  cost  of 
the  Pacific  Commercial  company's  cable.  The  addi- 
tional 10  per  cent.,  he  said,  was  for  the  protection  of 
.\merican  industry. 

William  W,  Cook  of  New  York,  a  director  of  the 
Pacific  Commercial  company,  said  that  the  company, 
after  laying  the  cable  across  the  Pacific,  stood  ready 
to  sell  it  at  any  time  to  the  United  States  govern- 
ment at  an  appraised  valuation, 

J.  W,  Henry,  engineer  for  an  American  cable 
manufacturing  company,  said  his  concern  would  fur- 
nish the  government  a  cable  at  $i,CK)0  a  mile,  which 
to  Hawaii,  would  amount  to  about  $2,200,000,  or 
considerably  less  than  the  cost  of  a  foreign-made 
cable. 


Canadian  Electrical  Association. 

A  meeting  of  the  executive  committee  of  the  Ca- 
nadian Electrical  association  was  held  in  Montreal 
on  January  loth  for  the  purpose  of  arranging  the 
preliminary  programme  of  the  annual  convention, 
which  is  to  be  held  in  Quebec  in  June.  .\t  this 
meeting  it  was  announced  that  Mr.  Frederic  Nicholls. 
manager  of  the  Canadian  General  Electric  company, 
hsd  offered  $500  to  the  association  for  the  purpose 
of  stimulating  electrical  study  and  research.  The 
money  will  probably  be  spent  in  the  form  of  prizes 
for    papers   on    electrical    subjects. 
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Combinations    of    Electrical    Energy    in 
New  England. 

Bv   Alton   D.  Adams. 

New  England  is  a  lerritorj-  of  many  small  water- 
powers  and  comparatively  large  cities  In  most 
ot  these  cities  the  last  10  years  has  witnessed  a 
I'ery  large  and  rapid  growth  in  the  demand  for  elec- 
trical energy  to  be  used  for  lighting  and  power 
purposes.  I'he  sites  of  many  of  the  waterpowers, 
on  the  other  hand,  have  actually  decreased  in  pop- 
ulation and  in  the  volume  of  those  industries  that 
lormcrly  made  the  local  utilization  of  falling  water 
possible.  Under  this  condition  of  affairs,  numer- 
ous cities  may  be  found  where  electrical  energy 
commands  high  rates,  but  which  are  surrounded, 
within  a  radius  of  a  few  miles,  by  abandoned  water- 
falls  and  broken   mill   dams. 

It  has  long  been  evident  tliat  the  transfer  to  the 
centers  of  population  of  the  energy  of  even  a  fraction 
of  the  hundreds  of  waterfalls  in  New  England 
would  be  a  benefit  to  the  community,  but  until  re- 
cently suitable  means  for  the  purpose  were  not  at 
hand.  Distribution  of  electrical  energy  from  great 
waterpowers,  like  Niagara,  has  been  for  some  years 
an  accomplished  fact,  but  to  gather  up  the  hydraulic 
forces  of  New  England  rivers  and  deliver  them 
for  general  use  in  the  larger  cities  is  a  different 
problem. 

The  aggregate  energy  represented  by  the  water 
passing  down  the  beds  of  these  rivers  is  far  greater 
than  the  total  consumed  in  every  city  and  factory 
of  the  territory,  but,  as  a  rule,  mdividual  falls  are 
nut  great,  and  the  power  that  may  be  developed  at 
any  one  point  is  not  suthcient  to  supply  a  large  city. 
1  he  fact  is  that  from  two  to  10  ot  these  moderate 
powers  w-ould,  in  many  cases,  be  necessary  to  fur- 
nish the  electrical  energy  for  a  city  not  more  than 
JO   miles   from  any   of  them. 

One  of  the  most  important  characteristics  of  an 
urban  electrical  supply  system  is  flexibility  in  the 
application  of  its  generating  apparatus  to  any  part 
of  the  load.  If  energy  from  several  waterfalls  be 
transmitted  independently  to  a  city,  and  each  there 
devoted  to  service  of  a  particular  kind,  or  in  a 
certain  section,  this  tlexibihty  is  not  obtained.  In 
order  to  give  the  service  from  these  different  sources 
the  required  flexibility,  energy  from  any  one  of  the 
waterpowers  must  be  available  in  any  part  of  the 
distribution  area.  Furthermore,  as  electrical  sup- 
ply includes  arc  and  incandescent  lamps,  motors, 
stationary  and  railway  storage  batteries,  and  vari- 
ous chemical  operations,  some  of  which  require  di- 
rect and  some  alternating  currents,  each  of  the  scat- 
tered sources  of  energy  should  be  able  to  operate 
all  of  these  kinds  of  devices.  In  order  to  meet  the 
practical  requirements,  then,  as  to  the  area  and 
Kinds  of  service,  by  the  powers  of  several  water- 
falls, it  is  essential  that  the  energy  of  all  the  falls 
be  brought  together  at  some  point  where  connections 
can  also  be  made  with  the  entire  distribution  sys- 
tem. In  short,  there  must  be  a  combination  of  all 
the    separate    supplies    of    electrical    energy. 

The  difficulty  of  the  problem  is  somewhat  in- 
creased by  the  fact  that  where  a  number  of  water- 
powers  are  available  for  transmission,  it  usually 
happens  that  some  of  them  are  more  distant  than 
the  others  from  the  area  it  is  intended  to  serve.  As 
the  weight  of  conductors  necessary  to  transmit  elec- 
trical energy  at  a  given  rate,  and  certain  per  cent, 
of  loss,  varies  directly  with  the  square  of  the  dis- 
tance, the  transmission  from  some  of  the  more  dis- 
tant falls  at  the  voltage  desirable  for  the  nearer 
ones  may  be  quite  impracticable.  For  such  cases 
it  is  necessary  to  take  advantage  of  the  law  that 
for  a  certain  rate  of  energy  transmission,  loss,  and 
fixed  distance,  the  required  weight  of  conductors 
varies  inversely  as  the  square  of  the  voltage  em- 
ployed. If  a  constant  ratio  is  adopted  between  the 
distance  from  the  point  of  combination  and  the 
voltage  at  each  lof  .the  wiaterpowers,  a  uniform 
per  cent,  of  loss  may  be  maintained  with  a  fixed 
weight  of  copper  per  unit  of  energy  transmitted 
from   each  power, 

Alternating-current  generators  and  transformers 
are  well  suited  to  meet  the  conditions  of  these 
transmissions.  For  the  nearer  waterfalls,  gener- 
ators developing  energy  at  comparatively  low  pres- 
sures, say  the  common  one  of  6,600  volts,  are  suit- 
able. Energy  from  these  generators  may  then  go 
to  the  line  direct  without  passing  through  trans- 
formers. At  somewhat  more  distant  powers  gen- 
erators of  still  higher  voltage,  up  to  10,000  or  12,000 
volts,  may  be  used  and  connected  direct  to  the  line 
as  in  the  former  case.  Where  the  distance  over 
which  the  transmission  must  be  made  is  so  great 
that  much  more  than  12,000  volts  must  be  devel- 
oped at  the  generating  station,  it  seems  to  be  de- 
sirable in  most  cases  to  resort  to  transformers,  be- 
cause of  the  difficulties  of  dynamo  insulation  for 
very  high  pressures.  With  transformers,  any  volt- 
age may  be  had  that  climatic  conditions  render  suit- 
able for  pole-line  work.  Where  transformers  are 
used  at  the  generating  plant,  it  is  desirable  to  adopt 
a  moderate  pressure  of  500  to  1,000  volts  for  the 
generators  there,  because  of  a  saving  in  the  cost  of 
their    construction. 

The  transmission  between  each  of  the  several 
waterpower  plants  and  the  common  receiving  sta- 
tion is  effected  over  pole  lines,  with  bare  conduct- 
ors of  either  aluminum  or  copper,  supported  on 
the  best  types  of  glass  or  porcelain  insulators.  These 
lines,  centering  at  a  single  station,  deliver  energy 
at  several  different  voltages,  which  must  there  be 
transformed    to    working    pressures,    converted    for 


the  various  kinds  of  service,  and  thence  distributed 
over   the  area  supplied. 

These  requirements  for  transformation  and  con- 
version make  it  desirable  that  three-phase  currents 
he  supplied  from  the  waterpower  stations,  as  does 
also  the  fact  that  much  power  is  now  supplied  to 
consumers  in  cities  by  means  of  two  or  three-phase 
induction  motors.  Broadly  speaking,  the  require- 
ments of  electrical  distribution  in  most  cities  can 
be  met  by  alternating  current  at  one,  or,  in  some 
cases,  two  pressures,  and  by  direct  current  some- 
times at  one,  but,  more  commonly,  at  three  distinct 
pressures.  Direct  current  must  often  be  supplied 
for  arc  lighting  at  3,000  to  5,000  volts,  to  incan- 
descent lamps  and  stationary  motors  at  no  and 
220  volts,  on  the  three-wire  system,  and  to  both  sta- 
tionary and  railway  motors  at  500  volts.  Alternat- 
ing current  may  be  wanted  for  arc  lamps  within  the 
range  of  pressure  named  for  the  direct-current  type, 
for  distribution  to  building  transformers  at  2,000 
volts,  and  to  stationary  motors  at  500  volts.  At  the 
receiving  or  su'b-station,  the  lines  from  the  water- 
power  plants,  each  perhaps  at  a  voltage  different 
from  all  the  others,  are  received  in  transformers. 
These  transformers  reduce  all  the  energy  from  the 
high-voltage  lines  to  the  uniform  pressure  intended 
for  the  local  alternating  distribution  at  constant 
pressure,  which  is  usually  about  2,000  volts.  The 
three-phase  current  at  this  pressure  is  first  deliv- 
ered from  the  transformers  to  a  main  switchboard, 
from  which  distribution  circuits  and  those  to  other 
transformers  are  supplied.  From  this  switchboard 
the  combined  energy  may  be  drawn  for  all  classes 
of  electrical  service,  by  means  of  suitable  trans- 
formers, rotary  converters,  induction  motors  and 
direct   dynamos. 

.  The  combination  of  electrical  energy  from  the 
numerous  waterpowers  of  New  England  has  just 
begun.  Water  is  cheaper  than  coal.  The  popula- 
tion has  long  been  moving  toward  New  England 
cities,  and  now,  by  the  electrical  arts,  they  are  draw- 
ing the  energy  of  abandoned  waterfalls  after  them. 


BOOK  TABLE. 

Shop  and  Ro,\d  Testing  of  Dynamos  and  jVJotoes. 
A  Practical  Manual  for  the  Testing  Floor,  the 
Car  Barn  and  the  Road.  By  Eugene  C.  Parham, 
M.  E.,  and  John  C.  Shedd,  Ph.  D.  New  York: 
Electrical  World  and  Engineer.  1901.  Pp.  (5% 
by  7%  inches),  xii.,  627,  with  211  diagrams  and 
illustrations.     Price,  $2.50. 

The  authors  published  the  first  edition  of  this 
work  four  years  ago.  In  this,  the  second  edition, 
several  typographical  errors  have  been  corrected,  and 
considerable  new  material  has  been  added.  The  in- 
troductory chapters  discuss  the  elements  of  the 
dynamo  and  the  motor,  giving  explanations  of  the 
electrical  and  magnetic  units,  methods  of  excitation, 
forms  of  winding,  elficiency,  regulation,  etc.  Then 
follow  five  very  complete  chapters  on  the  testing  and 
use  of  instruments,  the  titles  of  the  chapters  being  as 
follows:  "Ohm's  Law,"  "Measurement  of  Current," 
"Measurement  of  Electromotive  Force,"  "Measure- 
ment of  Resistance"  and  "Measurement  of  Insula- 
tion." This  part  of  the  work  has  been  very  care- 
fully prepared  and  it  should  prove  of  invaluable  as- 
sistance to  the  student  in  electrical  measurements. 
Under  the  heading  "Testing  of  Dynamos  and  Mo- 
tors" a  wealth  of  information  is  given,  not  only  on 
the  testing  of  these  machines,  but  on  their  principles 
and  operation.  Specific  tests  are  given  for  series, 
shunt  and  compound  machines  with  miscellaneous 
tests  on  core  loss,  eddy  current,  saturation,  dis- 
tribution, brushes  and  efliciency.  A  separate  chapter 
is  devoted  to  compounding,  another  to  grounds  on 
the  line  and  ground  detectors  and  a  third  to  motor 
testing.  The  new  portion  of  the  book  includes  the 
field  of  street-car  equipment  and  operation.  The 
installation,  function  and  testing  of  every  essential 
in  the  equipment  of  an  electric-railway  car  is  thor- 
oughly explained,  the  explanations  being  for  the 
benefit  of  the  operator  rather  than  that  of  the  de- 
signing or  installing  engineer.  The  authors  state 
in  their  preface  that  their  work  is  intended  to  be 
"a  help  alike  to  the  student  fresh  from  the  theo- 
retical side  of  the  subject  but  unacquainted  with 
shop  details,  and  to  the  so-called  practical  man, 
who  is  largely  self-taught  as  to  the  theory  of  the 
machines  he  handles."  Their  object  has  unques- 
tionably been  attained,  as  the  book  is  one  that  will 
be  invaluable  alike  to  both  the  classes  mentioned  and 
to    all   other    electrical    engineers. 


A  Windmill  Suggestion. 

During  the  course  of  a  recent  lecture  on  "The 
Steel  Industry,"  before  the  students  in  the  College 
of  Commerce  and  Administration  at  the  University 
of  Chicago,  Franklin  H.  Head  made  a  digression  to 
refer  to  the  new  Edison  storage  battery.  He  had  a 
model  of  the  battery  on  the  desk  before  him.  In 
speaking  of  the  uses  of  a  storage  battery  he  stated 
that  with  the  new  Edison  storage  battery  a  windmill 
could  run  a  dynamo  when  the  wind  blows  and  the 
power  generated  could  be  saved  in  a  storage  battery. 
He  then  presented  the  possibility  that  "a  belt  nf 
windmills  around  Chicago,  say  for  40  miles,  could 
supply  storage  batteries  with  enough  electricity  to 
light  the  whole  city  of  Chicago  constantly,  and  pos- 
sibly to  heat  it,  too."  He  failed  to  explain,  how- 
ever, that  the  enormous  financial  outlay  that  such 
a  system  would  involve  would  render  the  plan  com- 
mercially   impracticable. 


Electricity  in  Berlin. 

Frank  H.  Mason,  United  States  consul-general 
at  Berlin,  Germany,  states  in  a  recent  consular  re- 
port that  notwithstanding  the  stagnation  and  depres- 
sion which  now  overshadow  industrial  development 
in  Germany,  the  application  of  electricity  to  the  vari- 
ous purposes  of  power  and  illumination  in  Berlin 
has  gone  on  apparently  unchecked.  The  horse  cars 
have  all  but  disappeared  from  the  streets,  and  every- 
where in  streets  and  public  places  and  in  hundreds 
of  new  buildings,  electric  lights  are  supplanting  gas 
and  other   means  of  illumination. 

"From  a  report  of  the  Berlin  Electrical  Works, 
just  published,  it  appears,"  says  Mr.  Mason,  "that 
there  are  supplied  from  its  generators  353,253  arc 
and  14,274  incandescent  lamps,  besides  6,426  electric 
motors  of  21,448  aggregate  horsepower,  and  that  of 
this  vast  array  of  49,949  arc  lights,  1,878  incandes- 
cent lamps  and  1,462  motors  were  newly  installed 
within  the  circuit  of  that  one  company  during  the 
year  which  ended  on  October  1st.  This  increase  of 
21  per  cent,  in  the  consumption  of  current,  of  course, 
does  not  take  into  account  the  numerous  large 
new  buildings,  factories  and  other  establishments 
which  have  independent  lighting  and  power  plants 
under  private  ownership  and  control." 

[It  is  evident  that  the  above  figures  relating  to 
arc  and  incandescent  lamps  have  been  interchanged. 
—Ed.] 

Especially  has  the  development  of  electrical  tram- 
way lines  in  Berlin  been  on  a  phenomenal  scale. 
One  year  ago  the  aggregate  electrical  energy  con- 
sumed for  this  purpose  was  8,000  horsepower ;  it  is 
now  16,800  horsepower,  having  more  than  doubled 
in  a  single  twelvemonth.  The  trolley  was  originally 
tabooed  on  all  except  suburban  routes,  so  that  cars 
intended  for  use  on  lines  running  from  the  central 
portions  of  Berlin  to  outlying  districts  were  equipped 
for  both  methods  of  transmission — trolleys  for  sub- 
urban sections  and  heavy  storage  batteries  to  carry 
them  over  the  downtown  portions  of  their  routes. 
Now,  however,  the  overhead  wires  supply  most  of 
the  lines  throughout  their  entire  length.  This  vastly 
improved  service — especially  the  greatly  accelerated 
speed  on  the  suburban  lines — is  said  to  have  prac- 
tically revolutionized  the  conditions  of  public  trans- 
portation in  Berlin,  and  to  have  drawn  a  constantly 
increasing  percentage  of  population  to  Halensee, 
Charlottenburg,  Friedenau,  Wilmersdorf,  and  a 
dozen  more  populous  and  handsomely  built  towns 
which  have  sprung  up  in  recent  years  within  a  radius 
of  seven  or  eight  miles  from  the  cathedral  of  Berlin. 

Of  the  entire  consumption  of  current,  21  per  cent, 
is  used  for  lighting,  22  per  cent.^  for  miscellaneous 
power  purposes,  while  the  remaining  57  per  cent, 
is  charged  to  the  tramway  lines.  The  average  price 
to  consumers  in  Berlin  is  18.9  pfennigs  (4.5  cents) 
per  kilowatt-hour,  and  the  total  current  supplied 
by  the  company  increased  from  62,349,846  kilowatt- 
hours  in  igoo  to  89,668,258  in  the  fiscal  year  of  1901. 


Annual    Meeting   of    the    Northwestern 
Cedarmen's    Association. 

[  Co7itiniied  from  pa^e  4^.  ] 

Worcester  company.  Many  guests  carried  their 
cards  home  as  mementoes  of  the  convention  and  of 
the    cleverness   of    Mr.    Bowring. 

A.  E.  Darling  represented  the  Chicago  Lumber 
and  Coal  company,  and,  though  comparatively  new 
in  the  cedar  business,  he  carried  himself  like  a 
veteran. 

Popular  Paul  Perrizo  was  everywhere  in  evidence 
at  the  meeting.  Mr.  Perrizo  is  one  of  the  most 
widely  known  cedarmen  in  the  Northwest  and  en- 
joys the  confidence  of  a   host  of   friends. 

G.  L.  Lindsley,  president  of  the  Lindsley  Bros, 
company,  was  one  of  the  most  highly  respected  mem- 
bers of  the  association  present.  Mr.  Lindsley  was 
one  of  the  organizers  of  the  association,  and  his 
counsel  was   sought  by  many. 

The  William  Mueller  company  of  Chicago  could 
not  have  sent  a  more  able  representative  than  its 
genial  manager,  William  Mueller,  Jr.  Mr.  Mueller 
is  held  in  high  esteem  by  all  who  know  him,  and 
his    con^petitors    are   among  his    w-armest    friends. 

Among  the  most  popular  men  at  the  convention 
it  is  safe  to  include  E.  E.,  A.  T.  and  J.  W.  Naugle, 
representing  the  E.  E.  Naugle  Tie  company.  These 
gentlemen  never  failed  to  improve  an  opportunity 
10  make  the  greatness  of  the  Naugle  company  known. 

C.  H.  Worcester,  president  of  the  C.  H.  Worces- 
ter company  and  the  presiding  officer  of  the  associa- 
tion, is  without  doubt  the  hardest  working  president 
the  society  ever  had.  Mr.  Worcester  was  most  so- 
licitous for  the  welfare  of  every  member  and  guest 
and  deserves  the  praise  which  the  members  so  freely 
tendered  him. 

Everyone  at  the  convention  was  loud  in  praise 
of  the  Hotel  Stephenson.  The  management  left  no 
stone  unturned  to  make  every  guest  happy  and  con- 
tented. Special  credit  is  due  Assistant  Manager  F.  T. 
Schultz  for  the  close  attention  he  gave  even  the 
slightest  request  of  a  guest.  Mr.  Schultz  was  ably 
assisted  by  B.  E.  Gjelsteen. 


Santa  Paula,  Cal.,  will  be  equipped  with  electric 
lights  soon.  McKevett  &  Teague  are  the  local  di- 
rectors in  the  company,  and  work  will  soon  begin 
on  the  new  electric-light  plant. 
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Present  Status  of  the  Question  of  a 
Standard  of  Light.' 
Bv  Clayton  H.  Sh.-vrp. 

The  situation  as  regards  a  standard  of  luminous 
intensity  has  shown  in  recent  years  a  marked  tend- 
ency toward  simplification  and  unification.  A  nuni- 
ber  of  standards,  or  would-be  standards,  which  were 
formerl}'  taken  seriously  have  disappeared  from 
practical  use.  Of  the  various  candles,  the  British 
candle  is  the  only  one  which  survives,  and  the  prac- 
tical use  of  it  is  steadily  decreasing.  The  Carcel 
lamp  is  held  in  much  less  esteem  than  formerly. 
Practice  is  settling  down  to  the  selection  of  one  of 
two  classes  of  standard,  either  the  pentane  standard 
in  one  of  its  forms  or  the  Hefner  amyl-acetate  lamp. 

The  small  one-candlepower  and  1^2-candlepower 
pentane  lamp  has  proven  itself  worthy  of  confidence 
as  a  result  of  thorough  investigation  in  the  Reichsan- 
stalt.  The  lo-candlepower  pentane  lamp  is  com- 
ing into  ver>'  extensive  use  by  the  gas  men  here 
and  in  England,  and  commends  itself  by  its  sim- 
plicity of  operation,  by  its  relativelj^  high  intensity 
and.  as  far  as  is  known,  by  the  constancy  of  its 
indications.  Unfortunately,  there  is  on  record  no 
such  careful  investigation  of  its  properties  in  this 
particular  as  has  been  made  for  the  smaller  pentane 
lamp  and  the  Hefner  lamp. 

If  gas  practice  is  looking  more  and  more  to  the 
pentane  standard,  electrical  practice  is  looking 
toward  the  Hefner  lamp.  The  careful  study  made 
in  the  Reichsanstalt.  the  adoption  of  it  officially  in 
German3\  the  resolutions  in  its  favor  by  this  Insti- 
tute, and  by  the  Geneva  Congress  of  1898,  have 
served  to  popularize  it  and  to  intrench  it  strongly. 

While  the  facts  enumerated  show  great  progress, 
it  is  not  to  be  assumed  that  a  satisfactory  solution 
of  the  problem  of  a  standard  has  been  reached.  A 
standard  must  be  as  nearly  as  possible  a  common 
denominator  of  the  sources  of  light  in  ordinary  use. 
No  one  integrated  source  of  light  can  be  in  all 
strictness  a  common  denominator  for  all,  on  account 
of  the  existing  differences  in  quality  or  color.  That 
light  most  nearly  fulfills  this  condition  which  most 
nearly  approaches  in  color  the  average  color  tone 
of  the  sources  of  light  in  use  to-day.  Now  this  is 
much  higher  than  it  was  a  few  years  ago,  due  to  the 
extensive  introduction  of  whiter-hued  sources  of 
light.  The  standards  referred  to  above  stand,  as 
far  as  color  is  concerned,  about  at  the  bottom  of 
the  list  and  from  this  point  of  view  are  as  bad  as 
possible.  Photometric  comparisons  with  them  of 
most  modern  lights  are  very  uncertain,  and  the  re- 
sults are  misleading  in  that  they  do  not  give  to 
the  whiter  sources  credit  for  the  greater  visual 
acuitj-  per  candlepower  which  is  their  due. 

It  follows  that  a  standard  of  light  of  considerably 
whiter  hue  than  the  present  ones  would  be  in- 
trinsically better  if  of  equally  good  qualities  in  other 
.  respects,  and  it  is  toward  the  definition  of  such  a 
standard   that  efforts  should   be  directed. 

Quite  a  good  deal  has  already  been  done  in  this 
line.  A  notable  advance  has  been  made  by  Petavel 
in  his  investigation  of  the  Violle  platinum  unit. 
He  has  indicated  the  precautions  which  must  be 
taken  to  secure  good  results,  and  has  demonstrated 
that  the  limits  of  error  may  be  made  quite  narrow. 
The  color  of  this  standard  is  quite  good.  Violle 
has  stated  that  it  is  very  similar  to  that  of  the  acety- 
lene flame,  but  this  statement  does  not  seem  to  be 
entirely  consistent  with  the  known  fact  that  platinum 
can   readilj^  be   fused  in  the  acetj'lene   flame. 

The  studies  by  Paschen  and  by  Lummer  of  the 
theoretically  "black"  body  have  indicated  a  method 
by  which  a  perfectly  definite  radiating  surface  can 
be  secured,  and  it  needs  only  a  sufficiently  accurate 
method  of  defining  the  temperature  of  such  a  sur- 
face to  give  us  a  standard  of  light.  Since,  how- 
ever, the  luminous  radiation  from  such  a  surface 
increases  as  a  high  power  of  the  temperature,  a 
sufficiently  accurate  method  of  temperature  defini- 
tion  cannot  easily  be  found. 

Among  the  ordinary  sources  of  light,  the  acetylene 
flame  probably  approaches  most  nearly  in  cplor  to 
the  average  hue.  The  ease  with  which  this  gas 
can.be  produced  in  a  good  degree  of  purity  and  the 
steadiness  and  manageability  of  its  flame  also  com- 
mend it  for  use  as  a  standard.  Violle,  Fessenden 
and  Fer>-  have  made  independent  propositions  to 
this  end,  but  no  definite  standard  has  as  yet  been  the 
outcome. 

Fessenden  showed  how  a  stable  flat  flame  can  be 
produced  with  this  gas  employing  the  method  of 
the  converging  jets  now  in  common  use.  He  found 
the  flame  to  be  very  steady  and  moderately  immune 
from  outside  influences.  Such  a  flat  flame,  with 
the  light  from  its  edges  screened  off,  has  been  used 
ver\-  successfully  bj-^  Professor  Nichols  in  his  spectro- 
photometric  investigations  of  the  radiation  of  car- 
bon. The  flame  was  controlled  by  measurements 
of  the  pressure  of  the  gas. 

The  proposition  of  Fery  looked  to  the  use  of  a 
long,  slender  flame.  He  used  a  bit  of  thermometer 
tubing  of  internal  diameter  of  0.5  millimeter  as  a 
jet.  With  this  he  found  that  the  luminous  in- 
tensity" of  the  flame  was  proportional  to  the  flame 
height  between  the  limits  of  one  centimeter  and  2.5 
centimeters;  that  is,  he  substituted  for  control  by 
pressure  measurements  control  by  measurement  of 
the   flame   height. 

What  is  now  known  of  the  properties  of  the  acety- 
lene flame  indicates  that  a  search  for  the  best 
method    of   producing   and    defining    an     invariable 
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acetylene  flame  would  be  fruitful  of  valuable  re- 
sults. 

It  has  been  proposed  to  employ  as  a  standard 
flame  one  in  which  a  pure  gas  burns  under  standard 
conditions  in  a  pure  atmosphere,  both  of  known 
chemical  composition.  A  practical  method  of  burn- 
ing pure  acetjdene  in  an  atmosphere  of  pure  oxy- 
gen has  been  found,  as  well  as  direct  and  inter- 
checking  methods  for  the  control  of  such  a  flame, 
but  the  investigation  has  not  led  to  any  definitive 
result. 

Until  a  more  satisfactory  standard  is  introduced, 
photomctrists  are  practically  limited  to  the  choice  of 
either  a  pentane  standard  or  the  Hefner  lamp  as 
primary  standards.  An  incandescent  lamp  carefully 
seasoned  and  measured  furnishes  for  most  purposes 
a  thoroughly  satisfactory  secondary  standard,  and 
we  are  looking  forward  to  the  time  when  the  Na- 
tional Standardizing  Bureau  will  establish  an  au- 
thoritative standard  and  will  measure  and  will  cer- 
tify to  lamps  sent  to  it  for  this  purpose. 


Affairs  of  Everett-Moore  Syndicate. 

One  of  the  most  troublesome  things  that  the  com- 
mittee of  bankers  having  charge  of  the  Everett- 
Moore  interests  had  to  contend  with  in  the  settle- 
ment of  the  affair  was  removed  when  Contractor 
Strang  made  an  arrangement  by  which  he  agreed 
to  resume  work  on  the  line  of  the  Detroit  and  To- 
ledo Shore  Line  Railroad  company,  for  which  he 
had  a  receiver  appointed  a  few  days  ago  on  the 
grounds  that  the  company  was  indebted  to  him  in 
the  amount  of  about  $200,000.  The  bankers'  com- 
mittee agreed  to  finance  the  company  in  some  way 
so  that  the  Strang  Construction  company  will  re- 
ceive the  money  due  it.  The  committee  deems  the 
property  well  worth  looking  after,  and  on  Thursday'- 
of  last  week  had  the  Federal  courts  appoint  a  re- 
ceiver to  look  after  the  syndicate's  interests.  Allen 
P.  Edwards,  general  manager  of  the  road,  was  ap- 
pointed. The  County  Court  had  appointed  a  receiver 
on  the  application  of  Mr.  Strang,  and  both  will  act, 
it   is  said,    for  the  present. 

Henry  A.  Everett  has  been  in  New  York  for 
several  days,  conferring  with  creditors  in  regard  to 
the  matter  of  extending  the  time  for  paj^ment.  as 
arranged  at  Cleveland.  Mr.  Everett  is  said  to  have 
gained  the  consent  of  all  the  creditors  in  New  York 
to  the  extension  of  time.  There  is  over  $1,000,000 
in  securities  held  in  that  city,  and  Mr.  Everett  had 
a  personal  interview  with  all  the  creditors  and  made 
a  full  explanation  to  them  of  the  condition  of  the 
business  and  the  plans  of  the  Cleveland  committee. 
This  makes  about  85  per  cent,  of  the  creditors  who 
have  agreed  to  the  settlement  in  this  way,  and  it  is 
said  that  fully  10  per  cent,  more  have  promised  to 
give  their  consents. 

Reports  from  Detroit  are  to  the  effect  that  citizens 
of  that  city  are  ready  to  pay  all  the  money  that  has 
been  expended  on  the  system  of  the  People's  Tele- 
phone company,  about  $400,000,  and  take  the  prop- 
erty. This  offer  is  looked  upon  with  favor,  both  by 
the  Everett-Moore  syndicate  and  the  committee,  but 
the  latter  can  do  nothing  until  the  matter  is  in  its 
hands  legally,  which  will  not  be  until  the  extension 
of  time  is  granted  by  the  creditors.  The  telephone 
systems  at  Dayton  and  Zanesville  are  uncompleted, 
and  it  is  possible  that  some  of  the  money  received 
from  this  source,  if  the  plant  should  be  sold,  might 
go  to  them  to  complete  the  work.  Those  plants  which 
are  completed  are  making  a  good  profit,  according  to 
the  statements  of  those  who  should  be  in  a  position 
to  know. 

The  worst  feature  of  the  telephone  end  of  the  sj^n- 
dicate's  difficulties  is  the  fact  that  construction  may 
be  delayed  for  a  time  on  the  United  States  Telephone 
company's  lines,  which  will  cripple  the  long-distance 
service  upon  which  the  Independent  plants  rely. 
However,  the  committee  of  bankers  in  whose  hands 
the  matter  now  is  has  given  assurances  that  all 
properties  which  show  a  prospect  of  being  profitable 
will  be  developed,  and  with  this  there  is  some  hope 
that  the  long-distance  lines,  or  at  least  those  now 
under  construction,  will  not  be  neglected. 

As  the  result  of  a  meeting  held  on  January  12th 
and  13th  in  Cleveland,  the  creditors  of  the  Federal 
Telephone  company  are  said  to  be  confident  that  the 
entire  situation  will  be  speedily  cleared  up.  It  is 
said  that  the  bankers'  committee  has  had  one  bona- 
fide  offer  for  the  sale  of  the  entire  Federal  system, 
the  offer  coming,  it  is  said,  from  the  Bell  Tele- 
phone company.  It  is  again  asserted,  also,  that  the 
committee  will  not  consider  this  offer.  The  news- 
oapers  report  that  tentative  offers  have  been  made 
by  Judge  Thomas  of  New  York,  representing  C.  W. 
Morse,  also  of  New  York.  There  is  also  a  rumor 
that  an  offer  from  John  R.  McLean  of  Cincinnati 
has   been  received. 

On  January  loth  the  properties  of  the  Lake  Shore 
Electric  Railway  company,  controlled  by  the  Ever- 
ett-Moore syndicate,  were  placed  in  the  hands  of  a 
receiver.  Judge  Francis  J.  Wing  of  the  United 
States  Court  in  Toledo  appointed  Albion  E.  "Lang, 
president  of  the  Toledo  Railway  and  Light  com- 
pany, as  receiver,  upon  application  of  the  Valentine- 
Clark  comipany  of  Chicago. 


"  Morse." 

In  an  interesting  article  on  "Telegraph  Talk  and 
Talkers"  Mr.  L.  C.  Hall,  in  McClure's  Magazine, 
recalls  some  facts  well  knov.m  to  old  telegraphers. 
He  remarks  that  "telegraphese"  is  a  living,  palpitat- 
ing language.  It  is  a  curious  kind  of  Volapuk,  a 
universal  tongue,  spoken  through  the  finger-tips,  and, 
in  most  cases,  read  by  ear.  In  its  written  form 
telegraphese,  or  "Morse,"  as  it  is  called  in  the  ver- 
nacular, is  rarely  seen.  Yet  as  a  vehicle  of  expres- 
sion, it  is,  to  the  initiated,  as  harmonious,  subtle  and 
fascinating  as  the  language  of  music  itself.  Noth- 
ing could  be  simpler  than  its  alphabet  of  dots  and 
dashes.  Yet  it  has  come  to  pass  that  out  of  the 
'manner  of  rendering  this  simple  code  has  been 
evolved  a  means  of  communicating  thought  and 
feeling  rivaling  in  flexibility  and  scope  the  human 
voice.  A  telegrapher's  Morse  is  as  distinctive  as 
his  face,  his  tones  or  his  handwriting;  and  as  diffi- 
cult to  counterfeit  as  his  voice  or  writing.  Of  this 
individual  quality  of  telegraphese,  the  old  war  teleg- 
raphers tell  many  stories.  A  Confederate,  for  ex- 
ample, encounters  on  the  march  a  line  of  wire  which 
he  suspects  is  being  used  by  the  enemy.  He  taps 
the  wire,  "cuts  in"  his  instruments,  and  listens.  His 
surmise  is  correct;  he  "grounds  off"  one  or  the  other 
end,  and,  trying  to  disguise  his  style  of  "sending," 
makes  inquiries  calculated  to  develop  important  in- 
formation. But  the  southern  accent  is  recognized 
in  his  Morse  by  the  distant  manipulator,  who,  indeed. 
may  have  been-  a  coworker  in  the  days  "before  the 
war."  So  the  intruder  gets  only  a  good-humored 
chafiing.  "The  trick  won't  work,  Jim,"  says  the 
Federal  operator.  "Let's  shake  for  old  times'  sake, 
and  then  you  'git'  out  of  this." 

A  woman's  Morse  Is  as  feminine  as  her  voice  or 
her  handwriting.  "I  have  often  put  to  the  test  my 
ability  to  distinguish  between  the  Morse  of  a  man 
and  that  of  a  woman,  and  only  once  have  I  been 
deceived.  It  was  mortifying  to  find  that  I  had  mis- 
taken the  sex  of  the  sender,  but  I  was  consoled 
when  I  met  the  young  woman.  The  high  coloring 
was  there,  and  the  self-satisfied  air ;  so  also  were 
the  masculine  tie,  the  man's  vest,  and  the  striped 
shirt-front.  Nor  were  the  diamond  pin  and  the 
toothpick  wanting.  When  she  introduced  herself  by 
her  sign,  called  me  'Culley,'  and  said  I  was  'a  crack- 
?-jack  receiver,'  I  was  convinced  that  it  was  nature. 
and  not  I,  that  had  made  the  mistake  as  to  her  sex. 

"The  mere  sound  of  the  styles  of  some  transmit- 
ters is  irresistibly  comic.  One  of  these  natural  hu- 
morists may  be  transmitting  nothing  more  than  a 
string  of  figures,  and  still  make  you  chuckle  at  the 
grotesqueness  of  his  Morse.  It  is  an  every-day  thing 
to  hear  senders  characterized  as  Miss  Nancys,  rattle- 
brains, swell-heads,  or  cranks,  or  'jays.'  simply  be- 
niise  the  sound  of  their  dots  and  dashes  suggests 
the   epithets." 


New  Members  of  the  Institute. 

Thirty-four  new  members  (associate)  of  the  Amer- 
ican Institute  of  Electrical  Engineers  were  elected 
on  January  3d.  The  list  of  names,  alphabetically 
arranged  as  to  surnames,  follows:  Noah  Steiner 
Amstutz,  Cleveland,  Ohio ;  Samuel  George  Arm- 
strong, South  Africa  ;  Chester  Hastings  Arnold.  New 
York  city ;  Andrew  E.  Averrett,  Schenectady,  N.  Y. ; 
Frank  Bennett  Erwin,"  Albany,  N.  Y. ;  Orange  A. 
Estes.  Akron,  Ohio ;  Edward  Hotchkiss  Everit,  New- 
Haven,  Conn, ;  Samuel  Ferguson,  Schenectady, 
N.  Y. ;  Thomas  Fitzgerald,  Jr.,  Fairmount,  W.  Va. : 
Edward  Wyllys  Taylor  Gray,  New  York  city :  Mar- 
shall Wilfred  Hanks,  Pittsburg,  Pa.;  George  Clinton 
Henry,  Jacksonville,  Fla. ;  Josef  Herzog.  Budapest, 
Hungary;  Harry  W.  Hlllman,  Schenectady,  N.  Y. ; 
Rolin  William  Hutchinson,  Jr.,  Brooklyn,  N.  Y. ; 
Samuel  Ross  Kerr,  Cincinnati,  Ohio;  Jefferson  E. 
Kershner,  Lancaster,  Pa. ;  James  Joseph  Kline,  Pitts- 
field,  Mass.;  Francis  Joseph  Laml>,  Grand  Rapids. 
Mich. ;  Gordon  Layton,  Wilkinsburg,  Pa. ;  Hiram 
Percy  Maxim,  Pittsburg,  Pa. ;  Albion  Fuller  Mc- 
Carthy, New  York  city;  Frank  Clarence  Newell, 
Wilkinsburg,  Pa. ;  William  Hemmenway  Pratt.  Lynn, 
Mass.;  Allen  Edward  Ramson,  Seattle,  Wash.: Harry 
Winne  Reilly.  Monroe,  Mich. ;  John  Wesley  Shuster, 
Mladison,  Wis. ;  Geza  Szuk.  Budapest,  Hungary ; 
Frank  H.  Taylor,  Pittsburg,  Pa.;  Robert  Belden 
Treat,  Ampere,  N.  J. :  Edward  Power  Vankirk,  Eliz- 
abeth. Pa.;  Walter  Coates  Webster,  New  Yc^rk  city; 
George  W.  Whittemore,  Buffalo.  N.  Y. ;  William 
Nicholas   Zurfluh,    Springfield,    Ohio. 


J.  F.  Mclntyre  proposes  to  utilize  a  fall  of  300  feet 
in  a  distance  of  a  mile  and  a  quarter  in  the  waters 
of  the  Sespe  River  at  Ventura,  Cal.,  for  the  purpose 
of  operating  an  electric  raihvay  to  run  through  the 
Santa  Clara  Valley.  The  transportation  of  a  large 
amount  of  freight  by  electricity,  instead  of  by  team- 
ing, as    at  present,   is  contemplated. 


Cincinnati -Indianapolis     Electric     Rail- 
way. 

The  Indianapolis  correspondent  of  the  Western 
Electrician  says  that,  beginning  at  Brookville.  Ind., 
and  working  both  ways,  surveyors  are  setting  per- 
manent grade  stakes  for  a  new  proposed  electric 
railway  from  Cincinnati  to  Indianapolis,  which  is 
to  carry  mall  and  express  matter,  and  is  to  make 
the  103  miles  on  a  schedule  of  2^/4  hours.  The 
bonds  have  been  placed  and  all  arrangements  were 
made  before  making  the  undertaking  public.  The 
company,  it  is  stated,  will  ask  for  an  entrance 
to  Indianapolis  over  an  elevated  track. 


Granville  P.  Meade  of  Fort  Worth,  Texas,  has 
been  appointed  by  the  Federal  Court  receiver  of  the 
Standard  Light  and  Power  company  of  Dallas,  upon 
application  of  the  General  Electric  company.  The 
amount  involved  exceeds  $50,000. 


52 


WESTERN     ELECTRICIAN 


January  i8,  1902 


CORRESPONDENCE. 

New  York  Notes. 
New  York,  January  II. — It  is  reported  that  the 
New  Vork  Central  Railroad  company's  plans  for  a 
change  in  the  motive  power  to  be  used  for  hauling 
trains  through  the  Park  avenue  tunnel  have  been 
completed  and  that  an  announcement  of  the  exact 
nature  of  the  plans  will  be  made  within  a  week,  or 
as  stxm  as  the  result  of  the  investigations  into  the 
conditions  in  the  tunnel  has  been  announced.  It 
is  e.Kpccted  that  the  change  will  be  effected  by  the 
installation  of  a  third-rail  system  between  Mott 
Haven  and  the  Grand  Central  station.  The  system 
will  extend  only  to  the  tunnel  and  to  those  tracks 
in  the  Grand  Central  yard  which  reach  the  outgoing 
and  incoming  platforms.  All  the  other  tracks  in  the 
yard,  which  are  used  for  switching  only,  will,  it  is 
believed,  continue  to  ibe  operated  by  switching  en- 
gines with  steam  power.  Despite  the  fact  that  the 
company  has  its  own  plans  nearly  ready,  it  is  stated 
that  it  has  offered  $500,000  for  a  satisfactory  electric 
system  by  which  its  cars  can  be  brought  into  the 
city.  The  New  York  Central  is  said  to  have  placed 
a  contract  w'ith  the  New  York  Edison  company  for 
the  furnishing  of  between  50  and  100  arc  and  incan- 
descent lamps  to  light  the  tunnel,  so  that  the  work- 
men employed  in  making  changes  in  the  tunnel  may 
have  light  to  w-ork  by.  Chief  Engineer  Wilgus  of 
the  railroad  company  says  the  lights  are  being  in- 
stalled only  to  aid  the  workmen  and  were  contracted 
for  before  the  wreck. 

Tjie  formal  start  in  the  operation  of  its  elevated 
lines  by  electricity  was  made  by  the  Manhattati  Rail- 
way company  on  Thursday  afternoon.  A  six-car 
train  was  run  over  the  tracks  of  the  Second  avenue 
line  from  South  Ferry  to  One-hundred-and-twenty- 
ninth  street,  the  trip  being  made  in  29  minutes,  in- 
cluding all  the  stops.  More  than  200  invited  guests 
were  carried  by  the  train,  among  them  being  Howard 
and  Edwin  Gould,  Vice-president  Skitt  and  other 
directors  and  officers  of  the  railroad  company,  John 
1).  Rockefeller,  Jr.,  Joseph  C.  Hendri.x,  Sam  Sloan, 
Giovanni  P.  Morosini.  H.  H.  Vreeland,  John  B. 
.McDonald  and  John  Arbuckle.  The  train  was  op- 
erated by  the  master  mechanic  of  the  electrical  di- 
vision of  the  Manhattan.  J.  S.  Doyle.  Upon  the 
return  trip  the  party  left  the  train  at  Eightieth  street 
and  the  guests  were  conveyed  by  automobiles  to  the 
l>ower  .house  at  Seventy-fourth  street  and  the  East 
River.  From  now  on  there  will  be  an  increase  in 
the  number  of  electric  trains  on  the  line  until  all 
the  steam  trains  are  displaced.  As  a  partial  result 
of  tile  successful  operation  of  the  electric  train.  Man- 
hattan stock  rose  over  four  points  on  Thursday  and 
closed  with  a  net  gain  of  2%  points.  The  total  deal- 
ings in   the  stock  were   121,000  shares. 

Report  has  it  that  New  Y'ork  will  have  another 
elevated  system  to  compete  with  the  Manhattan  roarl 
and  the  rapid-transit  line  now  under  construction. 
It  will  be.  it  is  said,  the  enterprise  of  the  .'\mericau 
Elevated  Railroad  company,  which  has  secured  the 
charter  of  the  old  Metropolitan  Transit  company, 
and  will  traverse  the  western  front  of  the  city. 
George  W.  Wingate,  counsel  for  the  new  company, 
and  Osborne  Congelton,  the  president,  say  that  it  will 
run  bicycle  motor  cars,  and  its  express  trains  will 
travel  from  Chambers  street  to  the  Harlem  River 
in  10  minutes.  The  directors  are  Charles  D.  Cramp 
of  Philadelphia,  George  V.  Onderdonk,  George  H. 
Cook,  Henry  F.  West.  Osborne  Congelton,  Herbert 
J.  Cornell  and  John  W.  Avery  of  New  York.  The 
line,  it  is  said,  will  run  from  Church  and  Cliambers 
streets    to    Onc-hundrcd-and-seventy-fifth    street. 

Assemblyman  Adler  has  introduced  a  bill  in  the 
New  York  Legislature  w.hich  provides  for  a  mu- 
nicipal lighting  plant  for  New  York  city. 

.\t  the  annual  ineeting  of  the  stockholders  of  the 
New  York  Electric  Vehicle  Transportation  company, 
held  in  Jersey  City  Thursday,  it  was  voted  to  reduce 
the  capital  stock  of  the  company  from  $25,000,000 
to  $5,000,000,  and  to  reduce  the  par  value  of  the 
shares  from  $ioo  each  to  $20.  It  was  also  voted  to 
change  the  name  of  the  company  to  the  New  York 
Transportation   company. 

At  a  recent  meeting  of  the  board  of  directors 
of  the  Consolidated  Railway,  Electric  Lighting  and 
Refrigerating  company  a  motion  was  carried  calling 
for  the  resignation  of  Isaac  L.  Rice,  president  of 
the  company,  and,  it  is  said,  for  that  of  other  offi- 
cials as  well.  Mr.  Rice  has  filed  a  protest,  asserting 
that  the  board   was  not  lawfully  chosen. 

The  first  meeting  of  the  Rapid  Transit  Commis- 
sion under  the  new  municipal  government  was  held 
Thursday,  with  Mayor  Low  and  Controller  Grout 
present.  The  commission  decided  to  endeavor  to 
have  an  act  passed  by  Congress  granting  it  perma- 
nent authority  for  the  excavations  under  the  Post- 
office  property  at  Mail  street.  At  the  present  time 
the  secretary  of  the  treasury  has  the  power  to  order 
Rapid  Transit  board  from  the  Federal  property 
at  short  notice,  and  the  permanent  possession  of  this 
part  of  the  tunnel  is  considered  necessary  to  the 
operation  of  the  loop.  The  commission  also  decided 
to  make  another  application  to  the  Board  of  Alder- 
men for  the  right  to  construct  the  extension  of  the 
rapid-transit  road  from  One-hundred-and-forty-sec- 
ond  street  to  One-hundred-and-fiftieth  street  on 
Lenox  avenue,  .^n  estimate  was  made  of  $576,000 
as   the   expenses   of  the   commission    during   1902. 

M.  L.  G. 


application  to  the  Dominion  Parliament  for  an  act 
to  build  and  operate  an  electric  railway  from  Walk- 
erville.  Out.,  through  the  townships  of  Sandwich 
East  and  Sandwich  West,  and  the  city  of  Windsor 
to  the  town  of  Sandwich. 

The  Winnipeg  and  Head'ingly  electric  railway, 
which  is  to  be  built  between  Winnipeg  City  and 
the  suburban  town  of  Headingly,  it  is  learned,  has 
the  Westinghouse  company  behind  it. 

Mr.  Holman,  the  manager  of  the  Chaudiere  Elec- 
tric company,  on  ibehalf  of  some  capitalists,  has 
offered  an  electric  railway  to  the  town  of  Levis 
on  certain  conditions,  including  an  exemption  from 
taxation  for  25  years. 

The  earnings  for  1901  of  the  Toronto  Street  Rail- 
way company  are  as  follows :  The  total,  which  is 
$1,636,861,  is  an  increase  of  $152,263  over  the  earn- 
ings of  1900.  The  greatest  earnings  in  any  month 
were  $160,431  in  September,  but  the  greatest  increase 
in  any  month  was  $25,973  m  October,  as  a  result 
of  the  visit  of  the  Duke  and  Duchess  of  York.  The 
company,  after  paying  all  fixed  charges  and  its  five 
per  cent,  dividend,  will  have  a  surplus  of  $150,000 
for   the  year    1901. 

Messrs.  Drummond'.  Duncan  and  Peters,  directors 
of  the  Nelson  (B.  C.)  Electric  Tramway  company, 
which  is  a  subsidiary  company  of  the  British  Elec- 
tric Traction  company,  that  has  $30,000,000  invested 
in  all  parts  of  the  globe  in  tramways,  have  been 
negotiating  with  the  city  to  sell  therii  the  surplus 
pow'er  which  the  company  is  receiving  from  the 
West  Kootenay  Power  company,  and  thus  raise 
an  additional  revenue  to  make  up  the  deficiency 
in  receipts  and  inability  to  pay  a  return  on  the  $175,- 
000  that  has  been  embarked  in  the  venture.  The 
council  has  received  the  matter  favorably  and  the 
company  will  not  shut  down,  as  was  thought  prob- 
able. 

The  Montreal  Street  Railway  company  having 
absorbed  the  Montreal  Park  and  Island  company, 
has  consolidated  its  systems  under  the  direction  of 
one  superintendent,  J.  H.  Kennedy.  By  a  general 
order,  which  has  already  gone  into  force,  the  fol- 
lowing changes  in  the  staff  have  been  made:  D. 
Robertson  is  appointed  assistant  to  the  general  man- 
ager: H.  J.  Kennedy  is  appointed  superintendent  of 
the  Montreal  street  railway  and  the  Montreal  Park 
and  Island  railway,  and  will  have  charge  of  traffic 
arrangements  on  both  systems ;  W.  Punt,  foreman 
of  car  sheds  at  Hochelaga,  is  appointed  assistant 
superintendent  under  Mr.  Kennedy ;  H.  R.  Lock- 
hart  is  appointed  superintendent  ol  the  power  house 
and  overhead  work  on  both  systems;  J.  S.  Vindin  is 
appointed  engineer  in  charge  of  permanent  way. 
buildings  and  bridges  on  both  systems;  H.  G.  Taylor 
is  appointed  mechanical  superintendent  of  both  sys- 
tems, and  is  in  charge  of  all  shops  at  Hochelaga. 
These  new  appointments  and  promotions  went  into 
effect  on  January  1st.  H. 


Canadian  Intelligence. 

Toronto,   Ont..  January   11. — F.   A.  Hough,   solici- 
tor of  Amherstburg,   Ont.,   has   given  notice  of  an 


Southern  Developments. 

Charlotte.  N.  C,  January  10. — The  recently  burned 
electric-light  plant  at  Rogersviile,  Tenn.,  will  be  re- 
built. It  is  hoped  to  have  the  lights  on  within  a 
month. 

A  franchise  has  been  granted  to  a  company  to 
build  an  electric  line  from  Jonesboro,  Tenn.,  to 
Johnson   City,  via  the   Soldiers'  Home. 

The  street  lights  of  Greeneville,  Tenn.,  have  been 
cut  off  on  account  of  the  surrender  of  the  town 
charter,  because  it  is  claimed  that  there  is  no  per- 
son with  whom  a  valid  contract  can  be  made  for 
continuing  the  light.  It  is  proposed  to  incorporate 
the  town. 

The  Wilmington  (N.  C.)  Electric  Supply  and 
Construction  company  has  been  incorporated,  with 
an  authorized  capital  of  $25,000.  John  Frank,  W.  H. 
Howell  and  others  are  interested.  The  company 
will  deal  in  general  electric  supplies  and  do  a  gen- 
eral   electric    and   mechanical    construction    business. 

The  plant  of  the  Abbeville  (S.  C.)  Electric  Light 
and  Power  company  has  been  totally  destroyed  by 
fire.  The  company's  loss  is  estimated  at  over  $3,000 
and   the   city's   loss   at  $1,000. 

The  George  A.  Williams  company  of  Jersey  City, 
N.  J.,  has  applied  to  the  Federal  Court  at  Norfolk. 
Va.,  for  the  appointment  of  receivers  for  the  Con- 
sumers' Light.  Heat  and  Ice  company  of  Newport 
News.  Va.  The  Williams  company  claims  that  the 
defendants  have  not  made  a  payment  on  supplies 
amounting  to  over  $80,000. 

The  repairs  to  the  dam  of  the  Anderson  (S.  C.) 
Water,  Light  and  Power  company  will  amount  to 
over  $75,000.  It  is  calculated  that  the  repairs  will 
be  completed  within  seven  months.  In  the  mean- 
time the  company  has  purchased  a  steam  plant  to 
run  the  electric  lights  and  smaller  industries  of  An- 
derson. 

The  North  Carolina  Electrical  Power  company  has 
filed  a  deed  of  trust  to  the  Mercantile  Trust  and 
Deposit  company  of  Baltimore  to  secure  $80,000 
bonds.  L. 

From  the  Buckeye  State. 

Columbus,  Ohio,  January  II. — The  last  financial 
report  of  the  officers  of  the  Southern  Ohio.  Traction 
company  shows  that  the  gross  receipts  for  the  year 
ended  December  31st  were  $337,741.11.  and  the  op- 
crating  expenses  were  $182,954.26,  leaving  net  earn- 
ings of  $154,786.85.  The  operating  expenses  were 
54  per  cent,  of  the  gross  earnings.  In  1900  the  net 
earnings  were  $140,542.18  and  the  percentage  was 
52,  the  earnings  being  less  and  the  operating  ex- 
penses also  two  per  cent.  less. 


The  statement  is  made  from  Toledo  that  the 
iMaumee  Valley  and  Toledo,  Waterville  and  South- 
ern roads  were  sold  to  the  Toledo  Railways  and 
Light  company,  and  that  the  Everett-Moore  syndi- 
cate are  interested  in  them  only  to  the  extent  that 
it  is  interested   in  the  Toledo  company. 

Attorney  John  C.  Rogers  of  Cincinnati  has  taken 
depositions  in  several  cities  in  his  suit  to  prevent 
the  Southern  Ohio  Traction  company  from  operat- 
ing cars  on  the  tracks  of  the  Cincinnati  Northwest- 
ern Railroad  company.  He  claims  that  there  is  an 
agreement  between  the  companies  by  which  an  ulti- 
mate consolidation  of  the  two  roads  would  be  ef- 
fected, and  is  doing  all  he  can  to  prevent  the  first 
steps.  Mr.  Rogers  seems  to  be  a  thorn  in  the  side 
of  electrical  interests  about  Cincinnati. 

It  is  said  that  prominent  attorneys  of  Cleveland 
have  pronounced  Mayor  Johnson's  three-cent  fare 
ordinance  worthless,  and  they  claim  that  he  insisted 
upon  its  passage  only  to  make  good  his  promises 
before  the  election. 

W.  T.  Wagenhals  of  Cincinnati  has  filed  applica- 
tion with  the  Board  of  Public  Works  for  a  lease  of 
two  miles  of  the  berm  banks  of  the  Miami  and 
Erie  canal  within  the  limits  of  the  city  of  Cincinnati. 

The  Richmond  and  Greenville  Traction  company 
has  been  granted  a  franchise  to  operate  in  Green- 
ville,  Ohio. 

It  is  said  that  a  number  of  steam  roads  are  trying 
to  get  the  Detroit  and  Toledo  Shore  line,  which  is 
a  part  of  the  Everett-Moore  properties,  but  it  seems 
they  have  made  little  headway  so  far. 

The  Cincinnati  capitalists  interested  in  purchasing 
the  Detroit  United  railway  properties  fell  far  short 
of  the  right  figure  in  their  offer,  which  was  $55  a 
share  for  the  controlling  interest  in  the  stock.  The 
committee  in  charge  of  the  matter,  it  is  understood, 
gave  the  gentlemen  to  understand  that  if  it  is  sold  it 
will    be    at   the   underwriting  price,   $70. 

The  stockholders  of  the  Cincinnati  Gas  and  Elec- 
tric company  have  voted  to  increase  the  capital 
stock   from  $2,000,000  to  $29,000,000. 

A  company  has  been  formed  at  Delaware  to  build 
an  electric-railway  line  from  that  place  to  Sunbury. 
W.  H.  Knauss  of  Columbus  is  the  president  and 
J.   M.  Gamble  is  the  treasurer. 

A.  E.  Appleyard  has  bought  property  at  Dayton 
which  will  be  used  as  a  location  for  machine  shops 
and  roundhouse  for  the  Dayton,  Lebanon  and  Cin- 
cinnati Railroad  company,  which,  has  lately  become 
the  property  of  the  syndicate  of  which  he  is  the  I 
head.  It  is  said  the  road  will  be  operated  both  by  I 
steam  and  electricity.  1 

Several  conferences  have  been  held  in  Cleveland 
between  members  of  the  city  council  and  the  elec- 
trical interests  relative  to  a  system  of  underground 
wiring,  but  as  yet  no  plans  have  been  settled  upon. 

The    annual    meeting   of  the    stockholders    of    the 
Columbus    Raihvay    company    was    held    Wednesday        J 
and    the    following-named    directors     were     chosen :        I 
Robert    E.    Sheldon,    E.    K,    Stewart,    G,    W.    Sinks.'       ' 
Theodore    Rhodes,    all    of    Colun^bus,    and    Clarence 
M,  Clark,  Philadelphia.     Robert  E.  Sheldon  was  re- 
elected president  and  E.  K.  Stewart  is  general  man- 
ager. 

The  Youngstown-Sharon  Electric  Railway  com- 
pany has  completed  the  construction  work  and  is  now 
operating  cars  on  regular  schedule  between  the  two 
cities. 

General  Manager  Scrugham  is  pushing  the  con- 
struction of  his  lines  running  out  of  Cincinnati  and 
hopes  to  have  them  completed  some  time  next  sum- 
mer. He  has  not  made  arrangements  to  get  into  the 
heart  of  the  city  and  does  not  know  yet  what  can 
be  done.  Cincinnati  officials  have  not  seen  fit  to  grant 
him  a  franchise  for  that  purpose,  although  his  roads 
will  pass  through  many  thriving  country  towns  and 
a    rich    agricultural    district. 

The  Columbus,  New  Albany  and  Johnstown  road 
has  been  opened,  and  cars  are  now  in  operation  be- 
tween Columbus  and  Gahanna.  The  road  will  be 
pushed  to  completion  as  soon  as  possible. 

O.  M.  C. 


Information  from  Indiana. 

Indianapolis,  January  11. — A  new  electric-light 
plant  was  installed  at  Vincennes  during  the  week. 
The  tests  were  highly  satisfactory.  All  the  busi- 
ness houses  and  many  private  residences  are  patrons 
of  the  new  investment. 

The  Terre  Haute  Electric  Railway  company  has 
advanced  the  wages  of  its  employes  on  the  basis 
of  the  length  of  service.  The  rate  is  16  cents  dur- 
ing the  first  year,  17  from  one  to  five  years,  18  from 
five  to  10  years,  and  20  cents  for  all  over  20  years. 

A  company  has  been  organized  to  be  known  as 
the  Chicago  and  South  Shore  Railway  company,  to 
build  an  electric  railway  between  Laporte  and  Michi- 
gan City,  and  ultimately  to  Chicago,  The  promot- 
ers and  ibackers  arc  W.  C.  Burns  of  Chicago,  J.  J. 
and  Charles  Burns  and  G.  K.  Ripley  of  Goshen  and 
others.  The  company  promises  to  have  cars  run- 
ning by  July  1st. 

The  Richmond  City  Council  has  at  last  granted  a 
franchise  to  the  Hamilton,  Eaton  and  Richmond 
Traction  company.  Work  is  to  begin  on  July  1st, 
and  the  line  will  be  completed  within  a  year.  The 
Eastern  Indiana  company  was  also  granted  a  fran- 
chise. This  company  will  build  to  Portland  and 
other   points   north. 

The  County  Commissioners  of  Johnson  County 
have  granted  a  franchise  to  the  Indianapolis,  Nash- 
ville and  Southern  Traction  company.  The  line 
will  pass  through  western  Johnson  County  from 
one  end  to  the  other. 
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A  system  of  interurban  lines  connecting  the  cities 
of  Southern  Indiana  is  being  planned  and  franchises 
have  already  been  granted  in  several  counties.  The 
proposed  route  will  include  EvansviUe,  Princeton, 
Vincennes,  Petersburg,  Washington  and  intervening 
towns.  The  enterprise  is  backed  by  capitalists  of 
Chicago,  Indianapolis  and  Vincennes.  Two  com- 
panies liave  been  organized,  but  will  work  in  har- 
mony, each  building  a  division  of  the  road.  Sur- 
veyors are  now   at  work  on  the  lines. 

It  is  rumored  that  the  Union  Traaion  company 
has  an  option  to  purchase  the  Midland  railroad  of 
Harry  Crawford,  with  a  view  of  converting  it  into 
an  electric   line  over  a  portion  of  the  route. 

C.  F.  Smith  has  been  granted  a  franchise  for  a 
branch  line  from  Plainfield  through  Hendricks 
County  to  Danville.  Mr.  Smith  is  president  of  the 
Martinsville  company  and  has  asked  the  Marion 
County  Commissioners  for  a  franchise  over  the  Na- 
tional road  to  Plainfield. 

H.  C.  Stillwell  of  the  Central  Traction  company 
denies  that  his  company  or  line  is  in  any  way  de- 
pendent upon  the  Everett-Moore  syndicate.  He 
sa>^  his  line  from  Noblesville  to  Indianapolis  will 
be   completed  by   early  spring. 

Inside  electrical  workers  of  Indianapolis  are  on 
a  strike  except  employes  of  V.  P.  Fuller,  who  has 
signed  the  new  scale.  The  strike  extends  to  South 
Bend  and  other  towns.  There  is  no  indication  of 
an  immediate  settlement.  The  proposed  scale  is 
32  cents  an  hour  for  eight  hours.  F. 


Northwestern  Notations. 

ilinneapolis,  January  11. — L.  S.  Cass  of  the 
Waterloo  and  Cedar  Falls  Rapid  Transit  company 
agreed  with  the  citizens  of  Denver,  Iowa,  that  a 
car  should  be  run  into  that  place  propelled  by  elec- 
tricity before  January  i,  1902.  In  keeping  this 
agreement,  a  car  was  run  over  the  new  line  from 
Waterloo  to  Denver,  December  31st,  and  the  citi- 
zens of  Denver  have  paid  the  $20,000  as  agreed 
upon  the  completion  of  the  trip.  The  rails  have 
been  down  and  a  steam  service  has  been  in  effect 
on   a   regular   schedule   for    several   weeks. 

The  Minnesota  and  Iowa  Electric  Railway  com- 
pany of  Preston,  Minn.,  has  filed  articles  of  incorpo- 
ration, with  $500,000  capital  stock.  It  is  proposed 
to  build  a  line  from  Decorah,  Iowa,  to  St.  Paul, 
Minn.  The  officers  are  H.  R.  Wells,  president; 
R.  E.  Thompson,  vice-president;  H.  Kupson,  treas- 
urer, S.  A.  Langum,  secretary,  all  of  Preston,  ^Minn. 

The  Twin  City  Rapid  Transit  company  finds  that 
its  own  lines  require  all  the  electric  power  available 
from  its  plant,  and  has  served  notice  upon  the 
management  of  the  electric  line  running  from  Hop- 
kins and  St.  Louis  Park  to  a  connection  with  the 
Minneapolis  Street  Railway  company,  that  other 
arrangements  must  be  made  for  power.  It  is  prob- 
able that  a  power  station  will  be  erected  at  St. 
Louis  Park  to  supply  power  for  that  line.  The 
Twin  City  Rapid  Transit  company  expects  that  this 
reduction  of  supply  will  leave  enough  power  to 
operate  its  lines  in  Minneapolis  and  St.  Paul  without 
interruptions,  such  as  have  occurred  through  too 
heavy  a  load  on  the  power. 

C.  G.  Green  of  Cedar  Rapids,  Iowa,  has  let  con- 
tracts to  place  an  electrical  signal  system  on  the 
track  at  Ames,  Iowa,  between  the  town  and  the 
agricultural  college.  The  device  is  intended,  to  pre- 
vent accidents  from  collisions,  broken  rails,  and  the 
like.  The  rails  are  bonded  with  copper  bonds  and 
shoes  are  attached  to  the  engines.  A  system  of  sig- 
nals ts  placed  in  the  cabs  of  all  engines,  and  when- 
ever two  engines  are  on  the  same  track  in  the  same 
block  the  circuit  is  completed,  and  both  engineers 
are  warned  of  danger.  If  a  trackwalker  discovers 
a  broken  rail  or  an  obstruction  on  the  track,  he 
simply  throws  an  iron  rod  across  the  rails  and 
closes  the   circuit  with  any  engine   on  the  track. 

The  Albert  Lea  Electric  Light  company  of  Albert 
Lea,  Minn.,  is  to  be  reorganized  as  the  Albert  Lea 
Light  and  Power  company,  with  a  capital  stock  of 
5400,000  authorized  and  $125,000  paid  up.  The  new 
company  will  take  over  the  old  company's  plant 
and  will  put  in  a  hot-water  heating  system. 

The  court  has  authorized  the  receiver  of  the  Elec- 
tric Light  and  Power  company  of  Oshkosh,  Wis., 
to  make  improvements  to  the  system,  to  cost  $60,- 
000.  The  entire  plant  and  system  will  be  over- 
hauled. Contracts  have  been  let  for  new  machinery, 
including  three  new  dynamos  of  a  combined  capacity 
of  900  kilowatts.  Two  new  boilers  are  to  be  in- 
stalled. The  street  system  is  to  be  practically  re- 
built. 

The  Twin  City  Rapid  Transit  company  has  re- 
plied to  the  letter  from  the  board  of  water  commis- 
sioners in  St.  Paul  with  reference  to  damage  from 
electrolysis.  The  company  suggests  a  conference 
with  the  city  officials  and  the  other  electrical  com- 
panies, whereby  the  damage  may  be  obviated.  Noth- 
ing is  said  in  reply  to  a  demand  for  payment  for 
damages  already  sustained.  The  mention  of  "other 
electrical  companies"  indicates  that  the  street-car 
company  will  seek  to  claim  that  all  electrical  com- 
panies communicate  a  portion  of  their  current  to 
the  streets  and  are  therefore  partly  to  blame. 

An  electric  railway  is  projected  by  Indiana  and 
Ohio  capitalists  from  Kansas  City.  Mo.,  by  way  of 
St.  Joseph  to  Creston.  Warren  C.  McWhinney  of 
Dayton,  Ohio,  has  been  looking  over  the  route  for 
the    projected    line. 

The  Electrical  Machinery  company  of  Minneap- 
olis has  purchased  the  old  linen-mill  building  in 
Northeast  Minneapolis,  and  will  use  it  for  the  man- 
ufacture of  electrical  machinery  and  supplies.    The 


building   will  be  occupied  as   soon  as  possible,   and 
a  large   force  of  men   will  be  employed. 

The  franchise  of  Thomas  J.  Grier,  granting  him 
a  right  to  build  an  electric  railway  through  the 
streets  of  Lead,  S.  D.,  has  been  transferred  to  the 
Burlington  railroad.  The  company  will  convert  the 
Deadwood  Central  line  between  Deadwood,  and 
Lead,   into   an   electric   line. 

The  Davenport  and  \Vestern  Electric  Railwan 
company  has  been  incorporated  at  Davenport,  Iowa, 
to  build  lines  in  Davenport  and  to  Muscatine,  Cedar 
Rapids,   Iowa   City  and  other  points. 

Marengo,  Iowa,  will  hold  a  special  election  to 
vote  on  a  franchise  for  the  projected  Cedar  Rapids 
and   Marengo  electric  railway. 

W.  P.  Walker  has  sold  his  interest  in  the  Electric 
Light   company  of  Mondovi,  Wis.,  to  A.   D.  Alt. 

The  Nebraska  City  Street  Railway  company  of 
Nebraska  City,  Neb.,  has  concluded  to  change  the 
system    from  horse  to   electric  traction. 

J.  B.  Coffinberry  of  Cleveland,  representing  Cleve- 
land capitalists,  has  applied  to  the  council  of  Iowa 
City,  Iowa,  for  a  franchise  for  a  street  railway,  simi- 
lar to  the   franchise  asked  of  Des   Moines. 

The  city  electric-power  plant  at  Wayne,  Neb.,  was 
burned,  with  a  loss  of  $1,000  to  $1,500.  The  plant 
was   fully   insured. 

L.  W.  Klinker,  promoter  of  an  interurban  line 
from  Perry  to  Adel,  Iowa,  announces  that  surveys 
are  to  be  made  in  time  to  have  construction  begun 
eaily  in  the  season.  The  line,  as  planned,  is  to 
extend  from  Adel  to  Perry,  with  a  branch  west 
to  Panora,  and  later  to  Guthrie  Center.  A  branch 
is  probable  from  Adel  to  Van  Meter.  The  company 
will    be    incorporated   with   $250,000    capital    stock. 

.\  mass  meeting  of  business  men  of  Sioux  Falls. 
S.  D.,  considered  the  propositions  of  two  rival  com- 
panies for  a  local  street-railway  system.  The  meet- 
ing decided  in  favor  of  Colonel  W.  H.  Chase,  w^ho 
has  already  started  work  on  an  interurban  line  to 
Madison. 

.\  competing  electric-light  company  is  projected 
for  Des  Moines,  Iowa.  It  is  claimed  that  the  pres- 
ent company  charges  exorbitantly.  A  plant  to  cost 
S300.000  is  projected.  R. 


Beyond  the  Rockies. 

Salt  Lake  City,  January  lo. — The  electric-supply 
companies  of  Salt  Lake  report  a  large  increase  of 
business  during  the  last  year  over  that  of  the  year 
previous. 

E.  M.  Clark  of  Los  Angeles  and  E.  W.  Clark  of 
Ophir,  Cal.,  have  filed  articles  of  incorporation 
under  the  name  of  the  Clark  Electric  Power  com- 
pany. The  new  company  will  use  the  waters  of 
Settlement  Canyon,  in  California,  and  convey  the 
water  five  miles  by  a  pipe  line  to  an  electric-power 
plant.     The  capital  stock  is  $50,000. 

The  Camp  Birch  Extension  mine  of  Trenton. 
Colo.,  has  installed  a  Gardner  electric  drill,  which 
IS  proving  very  satisfactory.  Power  is  transmitted 
21  miles  at  10,000  volts  and  is  transformed  to  no 
volts  at  the  mine.  The  company  will  put  in  a  new 
electric   hoist  and   two   pumps. 

The  new  Missouri  Power  company,  which  has  its 
plant  on  the  Missouri  River,  is  about  ready  to  fur- 
nish light  and  power  to  the  mines  and  smelters  of 
Butte,  Mont.  The  sub-station  in  Butte,  through 
which  the  power  will  be  transformed  for  the  mines 
and  smelters,  is  complete  and  the  transformers  ^re 
being  put  in  place.  The  power  will  be  first  delivered 
in  Butte  to  the  Colorado  smelter  and  Anaconda  mine. 

A.   W.  C. 


On  the  Pacific  Slope. 

San  Francisco,  January  9. — The  year  closed  with 
certain  well-defined  movements  in  progress,  with 
promise  of  tremendous  development  in  electric-light 
and  power  matters  in  San  Francisco  and  California. 
The  Market  street  railway-system  deal  has  been  closed 
and  the  Baltimore  syndicate  has  put  $250,000  up  as 
a  first  installment  on  Che  payment  for  three-fourths 
of  the  shares  of  this  company  with  the  Union  Trust 
company,  which  Jias  been  at  w'ork  accumulating  this 
stock  for  that  purpose.  G.  R.  Webb  of  Baltimore 
represents  the  purchasing  syndicate.  The  balance 
of  the  money,  amounting  to  over  $15,000,000,  is  to 
be  paid  on  or  before  March  ist. 

North  of  the  bay  an  extensive  electrical  project 
has  been  begun  by  the  purchase  of  the  North  Pa- 
cific Coast  railroad  by  a  syndicate  composed  of  R.  R. 
Colgate.  R.  M.  Hotaling,  William  L.  Pierson,,  C.  A. 
Grow,  E.  J.  de  Sabla,  Jr.,  and  John  Martin,  who 
will  enter  into  possession  immediately.  These  peo- 
ple are  identified  with  the  Bay  Counties  Power  and 
the  Central  California  Gas  and  Electric  companies. 
Mr.  Martin  says :  ''We  propose  to  form  a  new 
corporation,  which  contemplates  the  changing  of  the 
North  Pacific  Coast  to  a  standard  gauge  from 
Sausalito  to  San  Anselmo,  double-track  throughout : 
also  from  Mill  Valley  Junction  to  Mill  Valley,  and 
trom  San  Anselmo  to  San  Rafael.  This  property 
w'e  propose  to  electrify  and  will  install  first-class 
equipment.  The  current  will  be  furnished  by  the 
Bay  Counties  Power  company.  We  propose  to  take 
immediate  steps  to  place  the  remainder  of  the  line 
from  San  Anselmo  to  Cazadero  in  first-class  op- 
erative condition,  using  steam  on  that  portion.  A 
quick  modern  ferry  service  will  connect  Sausalito 
and  San  Francisco." 

It  is  understood  that  George  H.  Fairchild  will 
be  general  manager  of  this  road,  to  succeed  J.  B. 
Stetson.  Mr,  Fairchild  was  engineer  with  the  Pa- 
cific Mail  and  later  with  the  Market  street  railway. 


and  is  now  manager  of  the  electric  road  operated 
between  Nevada  City  and  Grass  Valley,  Cal.  This 
deal  indicates  the  absorption  by  die  Central  Cali- 
fornia gas  and  electric  interests  of  the  lighting 
and  intcrurban-transportation  business  in  Northern 
California.  The  presence  in  Nevada  City,  Cal.,  of 
Engineer  Fairchild  indicates  that  the  Nevada  City 
and  Grass  Valley  electric  road  was  simply  the  be- 
ginning of  an  electric-railway  system  that  will  be 
extended  to  Sacramento,  Dixon,  Sonoma,  Petaluma, 
with  a  branch  to  Santa  Rosa,  and  from  Petaluma 
to  San  Rafael,  and  then  along  the  line  of  the  North 
Pacific  coast  to   Sausalito. 

The  Oakland  Transit  company  is  to  extend  the 
San  Pablo  avenue  electric  line  to  Point  Richmond, 
the  terminus  on  San  Francisco  Bay  of  the  Santa  Fe 
railroad.  This  work  will  be  done  as  soon  as  steel 
rails  can  be  secured.  The  company  has  lately  se- 
cured the  franchises  through  Contra  Costa  County. 
The  length  of  the  new  section  will  be  about  seven 
miles. 

Three  big  transformers  for  the  Bay  Counties 
Power  company  have  arrived  at  Dixon,  Cal.,  and 
will  give  that  station  500  horsepower,  to  be  utilized 
by  the  people  of  northern  Solano  and  southern  Yolo 
counties.  A  number  of  new  customers  have  con- 
tracted  for   power   in   that   section. 

It  is  believed  in  Los  Angeles,  Cal.,  that  the  Hunt- 
ington-Hellman  syndicate  is  the  real  mover  in  a 
new  scheme  to  change  the  road  of  the  Redondo 
Railway  company  into  an  electric  line  between  Los 
Angeles  and  Redondo,  Cal.  Surveys  are  being  made 
to   shorten   the  route  by   several   miles. 

The  power  plant  of  the  Keswick  Electric  Power 
company  on  Mills  Seat  Creek  in  the  Shiagletown 
country,  29  miles  southeast  of  Redding,  is  now  in 
successful  operation.  The  contract  for  2,000  horse- 
power, witli  the  Mountain  Copper  companv,  places 
the  Keswick  company  on  a  paying  basis."  H.  H. 
Noble  is  president  of  this  company,  and  Harry  L. 
Shannon,  general  manager.  The  water  is  conveyed 
from  Mill  Seat  Creek,  through  6,000  feet  of  30-inch 
lap-welded  pipe,  said  to  be  the  largest  pipe  of  its 
kind  in  the  world.  There  is  a  fall  of  1,206  feet. 
The  facilities  of  the  plant  allow  it  to  be  increased 
from  3,000  horsepower  to  13,000  horsepower.  The 
current  flows  over  a  double  circuit  of  six  large 
copper  wires  to  Redding,  29  miles,  to  the  Keswick 
smelters,  34  miles,  and  the  Iron  Mountain  mine, 
14  miles  further  on.  In  the  spring  the  company 
will  run  wires  to  Red  Bluff,  27  miles  from  the 
plant. 

The  Centralia  Electric  and  Power  company  of 
Centralia,  Wash.,  which  was  incorporated  last 
spring,  is  now  ready  to  begin  operations.  The  plant 
derives  its  power  from  the  Skookumchunk  River. 
It  is  equipped  with  two  24-inch  turbine  wheels, 
McCormick  pattern,  and  has  a  combined  power  of 
200  horsepower. 

The  Standard  Electric  company  has  been  given 
a  decision  for  a  right-of-way  in  San  Mateo  County, 
Cal.,  w.hich  enables  it  now  to  bring  its  light  and 
power  to   the  city  of   San  Francisco. 

The  trustees  of  San  Leandro,  Cal.,  have  sold  to 
the  Suburban  Electric  Light  company  the  franchise 
to  run  its  line  through  that  town.  A. 


PERSONAL. 


A  London  correspondent  states  that  Sir  William 
Preece  is  writing  a  book  on  the  telegraph  and  the 
telephone   for  a    firm    of    London   publishers. 

Mr.  Edward  B.  EUicott,  the  city  electrician  of 
Chicago,  is  in  Washington  investigating  the  conduit 
system  of  the  electric  railways  at  the  request  of 
Mayor  Harrison,  who  is  an  advocate  of  the  intro- 
duction of  a  similar  system  in  Chicago. 

Robert  W.  Jaggard  of  Philadelphia,  who  was  con- 
nected w'ith  the  Municipal  Electrical  Bureau  of  that 
city,  died  at  his  home  a  short  time  ago.  He  was 
regarded  as  an  electrician  of  unusual  ability  and 
was  popular  with  all  business  and  social  associates. 

Charles  S.  Smith,  superintendent  of  the  Findlay 
(Ohio)  Street  Railway  company,  has  been  appoirted 
general  manager  of  the  Toledo,  Bowling  Green  and 
Southern  Traction  company.  He  is  a  nephew  of 
George   B.   Kerper,    president  of  the  company. 

E.  E.  Hamilton  has  resigned  as  secretary  and 
treasurer  of  the  Newcastle  Traction  company,  the 
Newcastle  Electric  company  and  the  Lawrence  Gas 
company  of  Newcastle,  Pa.,  and  Gaylord  Thompson, 
general  manager  of  these  properties,  has  been  elected 
to  fill   the  vacancies. 

Marcellus  Hartley,  director  in  some  of  the  largest 
corporations  of  New  York,  died  almost  instantly 
from  heart  disease  on  January  8th  in  New  York 
city.  He  was  74  years  of  age  and  a  director  of  the 
American  District  Telegraph  company,  the  Manhat- 
tan Railway  company  and  the  Westinghouse  Electric 
and  Manufacturing  company. 

Joseph  Harker,  once  a  prominent  figure  in  Wall 
street,  died  at  his  home  in  New  York  city  on  Jan- 
uary 6th  at  the  age  of  79  years.  He  was  a  director 
and  member  of  the  executive  committee  of  the  West- 
ern Union  Telegraph  company  for  years.  He  was 
one  of  the  greatest  lovers  of  trotting  horses  of  his 
day  and  at  one  time  owned  Maud  S. 

George  A.  Damon  of  Chicago,  who  was  recently 
appointed  managing  engineer  of  the  Arnold  Electric 
Power  Station  company,  delivered  an  address  on 
"How  a  Power_  Station  is  Designed."  at  the  Uni- 
versity of  Illinois,  Champaign,  III.,  on  January  loth. 
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'I'he  lecture  was  one  of  a  series  of  practical  ad- 
dresses that  are  being  delivered  before  the  Engi- 
neering  Society   of  the   university. 

President  W.  Kelsey  Schoepf  of  the  Cincinnati 
(Ohio)  Traction  company  has  also  been  made  gen- 
eral manager  of  the  company  and  R.  I.  Todd  has 
been  made  second  vice-president  and  assistant  gen- 
eral manager.  Dana  Stevens  has  been  chosen  treas- 
urer, to  succeed  W.  T.  Irwin,  who  has  held  the 
office  under  the  new  management  only  until  his 
successor  could  move  to  the  city.  Robert  Dunning 
has  been  made  master  mechanic  and  J.  V,  Hyson, 
general   supervisor. 


against  the  ordinance.  The  committee  also  recom- 
mended for  passage  an  ordinance  requiring  all  com- 
panies having  wires  on  a  street  to  be  improved  to 
join  with  the  city  in  building  combination  under- 
fjrouiid   conduits. 


ELECTRIC  LIGHTING. 

A  new  electric-light  plant  is  to  be  erected  in 
Lost  Nation,  Iowa,  ne.xt  spring. 

The  question  of  erecting  a  new  municipal  electric- 
light  plant  at  Taunton,  Mass.,  is  being  agitated. 

The  South  Milwaukee  (Wis.)  council  is  again 
considering  the  establishment  of  a  municipal  lighting 
plant   in  that   city. 

The  Gas,  Electric  Light  and  Power  company  of 
\'an  Wert,  Ohio,  has  increased  its  capital  stock  from 
$50,000  to  $100,000. 

The  Berwick  (Pa.)  electric-light  plant  has  been 
purchased  by  Robert  Adams,  who  intends  to  spend 
$10,000  in  improvements. 

The  Laclede  Power  company  of  St.  Louis  has  filed 
a  statement  of  incorporation  increasing  its  capital 
stock  from  $400,000  to  $800,000. 

The  Wyanet  (111.)  Electric  Light  company  has 
been  incorporated  with  $12,000  capital  stock  by  C. 
Brown,  P.  Jones  and  W.  White.  The  company  will 
operate  an  electric  light,  heat  and  power  plant. 

The  bid  of  $103  each  per  annum  for  supplying 
arc  lamps  for  street  lighting  in  Chicago,  made  by 
the  Commonwealth  Electric  company,  has  been  ac- 
cepted.    The  company  will  supply  700  arc  lamps. 

W.  J.  Willits  and  R.  H.  Webb  have  sold  their 
interests  in  the  Sheffield  Car  company  and  electric- 
light  plant  at  Three  Rivers,  Mich.,  to  C.  H.  Morse, 
president   of   Fairbanks,    Morse    &    Co.    of   Chicago. 

The  Mascoutah  Electric  Light  company  of  Mas- 
coutah.  111.,  intends  soon  to  enlarge  its  plant  by 
adding  a  6o-kilowatt  alternator  and  an  engine  and 
boiler.  J.  H.  Beatty  is  superintendent  of  the  com- 
pany. 

An  ordinance  has  been  submittd  to  the  City  Coun- 
cil of  Black  River  Falls,  Wis.,  for  the  purchase  of 
the  electric-light  plant  from  R.  G.  Mason  &  Son, 
the  plan  being  for  the  city  to  own  and  operate  its 
own  electric-light  plant. 

The  electric-light  plant  at  Greenville,  111.,  has  been 
purchased  by  a  stock  company,  composed  of  F.  B. 
Dudley,  F.  P.  Joy  and  C.  D.  Hoiles.  The  capital 
stock  of  the  new  company  will  'be  $25,000,  and  F.  B. 
Dudley   will  have  charge  of  the  plant. 

The  Morrison  County  Electric  Light,  Heat  and 
Power  company  of  Little  Falls,  Minn.,  has  been  in- 
corporated with  $50,000  capital  stock,  to  construct, 
maintain  and  operate  works  for  supplying  water, 
gas  light  and  electric  light,  heat  and  power.  B.  H. 
Warren   is   the  president. 

The  Oshkosh  (Wis.)  Electric  Light  and  Power 
company  intends  to  spend  $60,000  in  improvements. 
The  entire  plant  is  to  be  overhauled  and  repaired. 
Three  new  dynamos  will  replace  the  15  or  20  old 
ones.  The  street  system  will  be  entirely  rebuilt 
and   enclosed-arc  lamps  will  be  installed. 

The  newly  organized  Water,  Light,  Heat  and 
Power  company  of  Chrisman,  111.,  having  been 
granted  a  franchise  for  25  years,  will  at  once  begin 
the  erection  of  a  modern  and  thoroughly  equipped 
light  and  water  plant.  O.  Jones,  A.  K.  Hartley, 
J.  W.  Fair  and  others  are  interested,  and  the  com- 
pany will  be  capitalized  at  $10,000. 

The  Municipal  Gas  and  Electric  company  of  Roch- 
ester, N.  Y.,  has  been  incorporated,  with  a  capital 
of  $2,500,000,  to  manufacture  gas  and  electricity. 
The  directors  are  Anson  R.  Flower  of  New  York, 
C.  K.  G.  Billings  of  Chicago,  and  Horace  C.  Brews- 
ter of  Rochester.  The  company  will  operate  in 
Rochester  and  in  the  towns  and  villages  of  Monroe 
County. 

The  Pontiac  (Mich.)  Gas  and  Electric  company 
has  been  transferred  to  the  Pontiac  Lighting  com- 
pany. The  latter  is  a  new  concern,  which  is  headed 
by  H.  D.  Wallbridge.  It  has  a  bond  issue  of  $300,000, 
half  of  which  is  held  in  reserve.  The  Pontiac  Gas 
and  Electric  company  received  $135,000  for  its  plant 
and  the  remainder  of  the  $150,000  already  borrowed 
will  be  expended  by  the  new  company  in  improve- 
ments. 

.^fter  a  delay  of  a  year  the  committee  on  gas.  oil 
and  electric  light  of  the  Chicago  City  Council  has 
recommended  for  passage  the  ordinance  granting  a 
franchise  to  the  A.  J.  Sidder  company  to  lay  electric 
wires  and  operate  an  electric-light  plant  on  North 
avenue.  The  company  is  to  give  10  per  cent,  of  its 
gross  receipts  to  the  city.  At  the  hearing  of  the 
committee   the   Chicago   Edison   company   protested 


ELECTRIC  RAILWAYS. 

.\  franchise  for  an  electric  street  railway  in  Val- 
lejo,  Cal.,  has  been  granted  to  J.  W.  and  H.  F. 
Hartzell  of  San  Francisco. 

As  soon  as  a  new  generator  in  the  municipal  plant 
at  Hannibal,  Mo.,  can  be  installed  tihe  city  will  con- 
trol and  furnish  the  power  for  running  the  street 
cars. 

There  is  a  movement  on  foot  to  connect  Bur- 
lingame,  Kan.,  with  Topeka  by  an  electric  railway. 
I'he  Topeka  Commercial  Club  is  interested  in  the 
project. 

The  Lehigh  Valley  Traction  company  will  erect  a 
new  power  house  at  Sellersville,  Pa.,  to  generate 
4,000  horsepower,  to  operate  the  line  between 
Quakertown    and    Chestnut    Hill. 

A  franchise  has  been  granted  at  Vincennes,  Ind., 
to  E.  F.  Cox  of  Green  County  and  S.  Frank,  H.  R. 
Snyder,  J.  W.  Wilson  and  E.  F.  Chappell  of  Peters- 
burg, Ind.,  to  build  an  interuban  line  to  Jasper,  Du- 
bois  County. 

.i^n  interurban  electric  railway  to  run  be- 
tween Salina,  Kan.,  and  Lincoln  Center,  through 
the  Mulberry  and  F^khorn  districts,  is  being  pro- 
jected. Samuel  Burkholder  of  Salina  is  at  the  head 
of  the  project. 

The  Danville  (111.)  Street  Railway  and  Light  com- 
pany has  decided  to  build  a  line  from  Danville  to 
Catlin,  and  work  will  begin  as  soon  as  the  right- 
of-way  is  secured.  L.  Fischer  is  general  superin- 
tendent of  the  company. 

The  Ontario  and  Wayne  Traction  company  has 
received  necessary  authorization  from  the  State 
Railroad  Commission  of  New  York  to  proceed  with 
the  building  of  its  projected  trolley  line  between 
Canandaigua,    Palmyra   and    Pultneyville,    N.   Y. 

The  Ponce  Railway  and  Electric  Light  company 
has  been  incorporated  at  Trenton,  N.  J.,  with  $50,000 
capital  stock,  to  operate  trolleys  and  electric-light 
plants  in  Porto  Rico.  The  incorporators  are  H. 
Endicott,  J.  C.  Ried  and  L.  A.  Ford,  all  of  Boston, 
Mass. 

The  stockholders  of  the  Nebraska  City  Street  Rail- 
way company  have  elected  H.  H.  Bartling  president. 
It  has  been  decided  to  turn  the  street-railway  system, 
which  is  at  present  a  horse-car  line,  into  an  electric 
line  and  equip  it  with  up-to-date  cars  and  other  ap- 
pliances. 

The  Toledo  (Iowa)  Electric  Railway  company 
has  been  incorporated,  with  W.  C.  Walters,  presi- 
dent; C.  E.  Walters,  secretary,  and  H.  A.  Shanklin. 
treasurer.  This  company  will  run  an  electric  line 
from  Traer,  Iowa,  through  Toledo  and  Tama  to 
Bu.xton. 

Asa  W.  Jones  and  others  have  applied  to  the 
council  of  Fostoria,  Ohio,  for  a  franchise  for  the 
use  of  Main  street  for  the  building  and  operation 
of  an  electric  railway  to  run  from  that  city  to 
Marion,  and  which  is  ultimately  to  connect  Toledo 
and  Columbus. 

Clement  Newbold,  Robert  W.  Leslie  and  Francis 
R.  Welsh,  a  committee  representing  the  holders  of 
$507,000  worth  of  the  $800,000  five  per  cent,  first- 
mortgage  honds  of  the  Atlantic  Coast  Electric  Rail- 
way company  of  New  Jersey,  have  applied  for  a 
receiver  for  that  company. 

Final  arrangements  have  been  made  to  charter  the 
Baltimore  and  Frederick  Electric  Railway  company. 
This  corporation  is  formed  to  build  the  trolley  line 
from  Baltimore  to  Frederick.  F.  H.  Callaway,  J. 
W.  Ellard  and  J.  E.  Ingram  of  Baltimore  will  be 
the  incorporators.  The  capital  stock  will  be  $1,500,- 
000  and  the  line  will  be  45   miles  long. 

Voters  of  the  township  of  Pomfret,  N.  Y.,  have 
granted  a  franchise  to  the  Lake  Shore  Traction 
company  to  build  a  trolley  line  through  the  town 
of  Pomfret  and  the  village  of  Fredonia.  The  pro- 
jectors of  this  line  are  A.  C.  Wade  and  A.  N. 
Broadhead  of  Jamestown,  A.  B.  Ottoway  of  West- 
field  and  F.   R.   Green  of   Fredonia,   N.  Y. 

The  recently  incorporated  Central  Ohio  Traction 
company  has  purchased  the  property  of  the  Electric 
Railway  and  Power  company  of  Tiffin  and  the 
right-of-way  and  property  of  the  Toledo,  Tiffin  and 
Sandusky  railway.  The  new  company  is  headed  by 
James  B.  McDonnell  of  Fostoria,  Ohio,  and  R.  S. 
Vivian  of  Chicago,  and  has  a  capital  stock  of  $600,- 
coo. 

Jacob  Sechler  Coxey,  of  "good  roads"  and 
"Coxey's  army"  fame,  has  evidently  transferred  his 
operations  to  the  more  lucrative  employment  of 
promoting  electric  railways.  He  has  visited  Fre- 
mont, Ohio,  recently  with  the  end  in  view,  so  it  is 
said,  of  making  that  city  the  northern  terminus  of 
lines  which,  when  completed,  will  traverse  the 
southern  portion   of  the   state   of  Ohio. 

At  the  meeting  of  the  Chicago  City  Council  .on 
January  13th  it  was  decided  to  make  the  report  and 
recommendations  of  the  committee  on  local  trans- 
portation a  special  order  of  business  at  the  meeting 
on   January  27th.     The  traction   officials   have   been 


invited  to  attend  the  last  open  meeting  of  the  com- 
mittee in  the  meantime,  so  that  arguments  on  all 
sides  of  the  question  may  be  repeated  during  the 
discussion  of  the  report. 

It  is  reported  that  the  bonds  have  been  sold  in 
New  York  city  for  the  construction  of  the  proposed 
Chicago  Air  Railroad  Line,  the  route  for  which  has 
been  surveyed  and  the  right-of-way  purchased  be- 
tween South  Bend  and  Whiting,  Ind.  This  road  is 
to  be  a  part  of  the  system  of  interurban  lines  between 
Detroit  and  Chicago.  The  capitalists  interested  in 
the  South  Bend  and  Whiting  line  say  that  it  will 
require  $1,000,000  to  construct  and  equip  the- roati. 

The  question  as  to  whether  the  elevated  railroads 
of  Chicago  are  street  or  steam  railroads  is  the  issue 
which  has  arisen  over  the  application  for  an  injunc- 
tion in  Judge  Tuley's  court  on  the  part  of  the  roads 
to  restrain  County  Clerk  Knopf  from  levying  taxes 
on  the  assessment  made  by  the  Cook  County  Board 
of  Review  instead  of  tnat  made  hy  the  State  Board 
of  Equalization.  Both  bodies  made  assessments  of 
the  taxable  property  of  these  elevated  roads,  and  it  is 
to  be  decided  which  assessment  must  be  paid. 

The  Cleveland  Construction  company  of  Cleve- 
land, Ohio,  is  endeavoring  to  secure  franchises  and 
rights  for  a  system  of  electric  railways  in  Turkey 
and  Palestine,  and  it  is  said  that  the  company  has 
already  met  with  some  success.  The  lines  regarded 
as  particularly  desirable  are  from  Cairo,  Egypt,  to 
Alt.  Sinai  and  along  the  coast  of  the  Red  Sea 
through  Syria  and  Arabia  to  Mecca  and  from  Mt. 
Sinai  to  Damascus.  It  is  said  that  both  Cleveland 
and   Chicago   capitalists   are    interested   in  the  plan. 

The  Minnesota  Midland  Electric  Railway  company 
is  the  name  of  a  corporation  which  proposes  to  con- 
struct, maintain  and  operate  an  electric  railroad  in 
Little  Falls,  Minn.,  and  to  extend  main  lines  easterly 
to  the  east  boundary  of  the  county  and  southwesterly 
to  the  south  boundary.  The  incorporators  are  G.  W. 
Hebard  and  B.  H.  Warren  of  Pittsburg,  J.  A. 
Woods  of  New  York,  M.  M.  Williams,  A.  R.  David- 
son, C.  A.  Lindbergh  and  others  of  Little  Falls. 
B.  H.  Warren  will  be  president,  and  the  amount  of 
capital  stock  is  $100,000. 

The  Bluegrass  Consolidated  Traction  company  of 
Lexington,  Ky.,  has  chosen  the  following-named  of- 
ficers ;  President,  George  B.  Davis,  Detroit ;  vice- 
president,  M.  C.  Alford,  Lexington ;  secretary, 
Harold  C.  Beatty,  Detroit;  treasurer,  Paul  Sheldon, 
New  York ;  directors,  George  B.  Davis,  E.  E.  Davis, 
Blaine  Gavett  and  Harold  C.  Beatty  of  Detroit, 
Paul  Sheldon  of  New  York,  C.  V.  Kasson  of  (Chi- 
cago, W.  J.  Loughbridge,  H.  P.  Headley  and  M.  C. 
.'^Iford  of  Lexington.  It  is  the  intention  of  this 
company  to  build  a  system  of  roads  radiating  from 
Lexington  to  important  cities  and  towns  in  that 
part  of  the  state. 


AUTOMOBILES. 


At  a  recent  meeting  of  the  Chicago  Automobile 
Club  the  following-named  officers  were  elected  for 
the  ensuing  year :  President,  F.  C.  Donald ;  first 
vice-president,  C.  H.  Tucker ;  second  vice-president, 
E.  F.  Brown;  secretary-treasurer,  B.  C.  Buxtoii; 
director  to  fill  vacancy,  S,  A.  Miles.  The  club  has 
determined  to  ignore  the  efforts  of  the  Automobile 
Club  of  America,  with  headquarters  in  New  York 
city,  to  perfect  a  national  organization.  It  was  de- 
cided by  the  club  to  call  a  national  meeting  for  the 
first  week  in  March,  when  the  automoble  show  will 
be  held  in  Chicago. 


PUBLICATIONS. 


Catalogue  No.  119  of  the  B.  F.  Sturtevant  com- 
pany, Boston,  Mass.,  is  descriptive  of  the  Sturtevant 
steam  exhaust  heads  and  steam  traps. 

The  Joseph  Dixon  Crucible  company  of  Jersey 
City,  N.  J.,  has  issued  a  pamphlet  containing  infor- 
mation about  Di.xon's  automobile  graphites.  Several 
testimonial  letters  are  given  from  users  of  the 
graphite. 

Popular  Mechanics  is  the  name  of  a  new  and 
attractive  "review  of  the  mechanical  and  engineering 
press  of  the  world"  that  made  its  appearance  in 
Chicago  last  week.  The  new  journal  is  published 
weekly  by  H.  H.  Windsor,  formerly  editor  of  the 
Street  Railway  Review  and  a  well-known  technical 
journalist.  It  is  well  illustrated  and  presents  a 
pleasing  appearance,  with  -brief  articles,  arranged  for 
popular  perusal,  on  various  technical  subjects. 

The  G.  F.  Brunt  Porcelain  Works  of  East  Liver- 
pool, Ohio,  has  for  several  years  earned  the  grati- 
tude of  its  friends  by  distributing  calendars  of  a 
high  order  of  artistic  merit.  This  year  the  souvenir 
consists  of  a  warmly  colored  delineation  of  Shake- 
speare's "Ophelia,"  with  the  12  calendar  months 
showing  on  the  mat  forming  the  margin  of  the 
picture.  The  distributors  of  the  picture  have  this 
to  say  of  it :  "The  artist  has  shown  this  beautiful 
character  in  sublime  gentleness  without  madness, 
with  beauty,  but  without  the  glimmer  of  lost  reason, 
which  certainly  entitles  him  to  more  than  passing 
remark,  since  he  has  depicted  all  of  the  delicate 
serenity  of  feminine  life  without  that  tinge  of  sad- 
ness that  has  invariably  been  associated  with  this 
character  of  'Ophelia.'  *  *  *  Rich  in  coloring, 
warm  in  the  possession  of  every  faculty,  our 
'Ophelia,'  we  trust,  will  come  to  you  with  greetings, 
bringing  you  pleasant  memories,  among  the  many 
expressions  and  testimonies  of  your  friends,  for  the 
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New    Year."     The    calendar    is   a    striking    one    and 
will  give  pleasure  to   its   recipients. 


POWER  TRANSIVIISSION. 

The  Dunkirk  correspondent  of  the  Jamestown 
(N.  Y.)  jMorning  Post  says  that  Dr.  G.  G.  Pickett 
of  Fredonia  has  bought  the  Arkwright  Falls  and 
will  soon  take  steps  tOA\'^rd  "harnessing"  the  falls 
and  thus  secure  electric  power  for  street  lighting, 
manufacturing  and  private  use  in  the  towns  of  Ark- 
wright and  Pomfret. 

In  an  article  by  Fred  M.  Locke,  the  well-known 
insulator  manufacturer,  in  the  San  Francisco  Jour- 
nal of  Electricity,  the  author  states :  'T  have  now 
good  reason  to  believe  that  we  will  soon  be  able 
to  insulate  and  transmit  power  at  100,000  volts,  and 
perhaps  at  a  higher  potential,  for  as  long  a  distance 
as  will  be  required  up  to  say  400  miles." 

A  syndicate  of  Michigan  and  Indiana  capitalists 
has  been  formed  to  construct  a  dam  in  the  St.  Joseph 
River  four  miles  south  of  Niles,  Mich.,  just  across 
the  Michigan-Indiana  state  line,  to  furnish  power 
for  manufacturing  and  other  purposes.  Charles  A. 
Chapin  of  Chicago  also  is  building  an  immense  power 
house  at  his  dam  in  the  St.  Joseph  River  at  Bu- 
chanan,   and   will   transmit  power  to  nearby  towns. 

The  Keswick  (Cal.)  Electric  Power  company, 
composed  principally  of  San  Francisco  men,  H.  H. 
Noble  being  president,  and  Harry  L.  Shannon,  gen- 
eral manager,  has  built  a  plant  to  supply  power 
and  light  to  the  Iron  ]\Iountain  Copper  company 
near  Keswick,  and  to  the  Mountain  Copper  smelting 
works,  34  miles  away.  The  plant  lights  the  town 
of  Redding,  at  a  distance  of  29  miles,  the  Keswick 
company  having  bought  the  local  plant,  and  next 
spring  a  line  will  be  run  to  Red  Bluff,  Maywood 
Colony  at  Corning,  and  to  the  Stanford  ranch  at 
Vina. 


of  10  per  cent,  over  the  regular  pay  of  ante-exposi- 
tion days,  expired,  and  the  men  now  demand  that 
the  increase  of  10  per  cent.,  which  makes  the  wages 
$3.50  and  $4  a  day,  be  continued,  with  working  hours 
to  remain  the  same.  The  contractors  have  offered 
$3.25,    but    the    offer   was   refused. 


P»1ISCELLANEOUS. 


The  electricians  of  Bloomington,  111.,  gave  a  ball 
on  New.  Years  eve.  Pretty  electrical  effects  were  a 
feature  of  the  ballroom  decorations.  The  committee 
in  charge  comprised  J-  P-  Steadman,  William  Bris- 
coe. J.  J.  Eversole.  A.  J.  Arnold  and  Patrick  Collins. 

A  little  traveler's  or  sick-room  clock,  the  face  of 
which  is  illuminated  by  light  from  an  incandescent 
lamp  supplied  with  current  by  a  small  dry  battery 
hidden  in  the  base  of  the  clock,  is  an  electrical  nov- 
t\ty.     The   light   is   turned   on   only   when    required. 

The  office  of  the  national  secretary  of  the  Brother- 
hood of  Electrical  Workers  is  to  be  removed  from 
Rochester.  N.  Y.,  to  Washington,  D.  C.  This  is 
said  to  be  in  line  with  the  general  move  toward 
Washington  which  is  contemplated  by  all  labor  or- 
ganizations. 

A  device  for  sealing  envelopes  is  now  in  use  at 
the  United  States  pension  agency  in  Pittsburg.  The 
automatic  sealer  is  operated  by  electricity  and  the 
daily  output  at  the  present  time  is  about  8,000.  al- 
though the  machine  is  said  to  have  a  capacity  of 
25,000   a   day. 

The  daily  papers  have  it  that  the  home  of  Dr. 
Herman  Marcus  at  Atlantic  City.  N.  J.,  became  so 
thoroughly  charged  with  electricity,  owing  to  at- 
mospheric conditions,  the  other  day.  that  every  move- 
ment of  the  occupants,  even  to  the  simple  shaking 
of  hands,  was  accompanied  by  a  shock  of  more  or 
less  severity. 

Buffalo  electrical  workers  have  struck,  and  much 
important  work  is  being  delayed  as  a  consequence. 
On  Januarj'  ist  the  contract  by  which  electrical 
Avorkers    received    ''exposition"    pay,    or    an    increase 


TRADE  NEWS. 


The  Acme  Electric  Appliance  company,  with  a 
capital  stock  of  $5,000,  has  been  incorporated  at  St. 
Louis. 

The  Houston  (Texas)  Electrical  Manufacturing 
company,  with  a  capital  stock  of  $10,000,  has  filed 
a  charter  for  record. 

The  Western  Electric  company  of  Chicago  has 
secured  a  controlling  interest  in  the  California  Elec- 
trical Works  of  San  Francisco. 

The  T.  J.  Mosher  Electric  company  of  Grand 
Rapids,  Mich.,  formerly  the  Furniture  City  Electric 
company,  has  opened  offices  in  the  Michigan  Trust 
building. 

The  Locke  insulator  works  at  Victor,  N.  Y.,  were 
destroyed  by  fire  a  few  da5'^s  ago,  involving  a  loss 
of  $50,000.  Seventy-five  hands  were  given  work. 
Insurance    aggregates   about  $20,000. 

The  Hodge- Walsh  Electrical  Engineering  company 
of  Kansas  City,  Mo.,  with  a  capital  of  $30,000,  has 
been  incorporated  by  Robert  W.  Hodge,  John  E. 
Walsh  and  W.  H.  McKinley. 

The  Interstate  Insulating  company,  located  at 
Sandwich,_  III.  has  certified  to  a  change  of  name  to 
the  Illinois  Electric  Specialty  company,  and  to  an 
increase  in  capital  stock  from  $2,500  to  $7,000. 

_At_a  recent  meeting  of  the  stockholders  of  the 
Westinghouse  Machine  company  at  Pittsburg,  Pa., 
the  capital  stock  was  increased  from  $3,000,000  to 
$5,000,000.  The  increase  was  made  to  provide  addi- 
tional working  capital. 

The  Jones  Automatic  Stoker  company  of  Chicago 
has  been  incorporated,  with  a  capital  of  $50,000,  to 
manufacture  furnaces,  stokers,  motors  and  fans. 
The  incorporators  are  James  P.  Grier,  William  H. 
Tuttle  and  N.  C.  Ross. 

Bid's  will  be  received  until  January  21st  by  the 
trustees  of  the  PubHc  Library  of  Cincinnati,  Ohio, 
to  build  and  install  in  position  ready  for  service 
in  the  public-library  building  one  engine  and  gen- 
erator unit,  with  all  the  connections  necessary  for 
its  operation  in  connection  with  the  electric-light 
plant  already  in  the  building.  W.  A.  Hopkins, 
clerk,    should   be   addressed. 

The  American  Steel  and  Wire  company  has  estab- 
lished a  pension  department  in  all  its  works,  which 
provides  for  the  pensioning  of  old  and  faithful  em- 
ployes in  accordance  with  their  terms  of  service. 
All  employes  of  the  American  Steel  and  Wire  com- 
pany or  its  predecessors  will  be  eligible  to  partici- 
pate in  the  benefits.  The  funds  to  provide  pensions 
will  be  furnished  by  the  company,  the  employes  con- 
tributing nothing.  There  are  from  25,000  to  30,000 
employes  in  the  various  works. 

Among  the  exports  of  electrical  apparatus  from 
the  port  of  New  York  for  the  week  ended  January 
1st  were  the  following:  British  Australia,  g6  pack- 
ages of  wire  at  $2,287,  22  packages  of  electrical  ma- 
terial at  $1,654.  aiid'  259  packages  of  electrical  ma- 
chinery at  $20,864;  British  East  Indies.  302  packages 
of  electrical  material  at  $5,680.  and  eight  packages 
of  electrical  machinery  at  $1,800;  Havre.  13  pack- 
ages of  electrical  material  at  $983  and  18  packages 
of    electrical    machinery     at     $4,668;    Liverpool,    86 


packages  of  electrical  machinery  at  $6,761,  43  pack- 
ages of  electrical  material  at  $2,605,  74.123  pounds  of 
copper  at  $113,095,  890  packages  of  electrical  ma- 
terial at  $79,500  and  six  packages  of  motors  at 
'$1,173;  London,  173  packages  of  electrical  ma- 
chinery at  $7,317  and  163  packages  of  electrical  ma- 
terial at  $8,857;  Manchester.  179  packages  of  elec- 
trical machinery  at  $38,533  ;  Mexico,  127  packages  of 
electrical  material  at  $3,497  and  41  packages  of 
electrical  machinery  at  $5,040. 


BUSINESS. 


The  Reliance  Electric  company  of  Milwaukee  has 
just  closed  an  order  with  the  Grand  Rapids  Refrig- 
erator company  of  Grand  Rapids,  Mich.,  for  the 
motors  for  its  factory. 

C.  M.  Dougherty  of  Grand  Rapids,  Wis.,  who  is  a 
dealer  in  telephone  and  general  electrical  supplies 
and  also  does  a  telephone-repair  business,  is  now 
prepared  to  rewind  and  repair  transformers. 

Wright  Bros,  of  Marinette,  Wis.,  one  of  the  oldest 
firms  in  the  cedar  business,  report  a  heavy  demand 
for  their  products.  This  firm  makes  a  specialty  of 
cedar  poles  for  telephone,  telegraph  and  electric- 
light  companies,  as  well  as  ties  for  street-railway 
work.  It  has  on  hand  at  the  present  time  a  large 
supply  of  seasoned  ties,  well  adapted  for  the  use  of 
street-railway  companies.  J.  K.  Wright,  president 
of  the  firm,  is  an  experienced  and  highly  respected 
cedarman,  and  a  past-president  of  the  Northwestern 
Cedarmen's   association. 

The  E.  E.  Naugle  Tie  company,  whose  offices  are 
at  135  Adams  street,  Chicago,  is  dealing  very  ex- 
tensively in  the  best  of  Northern  Michigan  white- 
cedar  poles.  Its  concentrating  yards,  located  at 
Menominee,  Mich.,  in  the  Northern  Peninsula,  Che- 
boygan, Mich.,  in  the  Southern  Peninsula,  and  at 
West  Superior,  Wis.,  at  all  of  which  points  the 
railway  and  water  shipping  facilities  are  excellent, 
give  it  a  great  advantage  in  making  prompt  ship- 
ments to  all  points.  The  company's  stock  of  poles 
and  ties  for  electric-railway,  electric-light,  telephone 
and  telegraph  construction  is  large  and  complete, 
and  the  company  states  it  is  prepared  to  fill  orders 
for  the  above  cedar  products  on  short  notice. 

The  Standard  Pole  and  Tie  company  of  44  Broad 
street,  New  York  city,  reports  that  it  is  in  better 
shape  than  ever  for  handling  its  many  orders  for 
southern  white-cedar  and  octagonal  yellow-pine 
poles.  This  company  is  making  a  specialty  of  the 
southern  woods  and  has  met  with  great  success. 
Last  year  it  delivered  over  20,000  round  southern 
white-cedar,  or  juniper,  poles  in  the  state  of  Ohio 
alone.  Besides  its  pole  business,  the  company  is 
carrying  on  an  extensive  cross-arm  industry,  man- 
ufacturing its  own  cross-arms  out  of  long-leaf 
yellow  pine.  The  company  is  also  c'oing  a  good- 
sized  tie  business.  The  members  of  the  company 
are  hustlers  and  are   working  up   a  big  trade. 

The  Western  Electrical  Supply  company  of  St. 
Louis  states  that  on  account  of  the  flattering  success 
which  it  has  met  with  in  the  sale  of  its  Emerson 
alternating-current  ceiling  and  desk  fans,  and  its 
Peerless  direct-current  fans,  it  is  endeavoring  to 
contract  for  fans  earlier  this  year  than  before,  as  it 
expects  an  unprecedented  demand.  The  company 
states  that  last  year  it  sold  the  entire  output  of  its 
factory  before  the  first  of  June,  and  that  it  has  al- 
ready closed  a  very  large  number  of  contracts  for 
this  season.  Two  attractive  catalogues  illustrating 
electric  fans  will  be  mailed  on  application.  The 
company  is  distributing  to  the  trade  a  practical 
"daily  reminder"  calendar  for  use  on  the  desks  of 
business  men. 
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690.386.  Electric  Railway.  Frank  M.  Ashley, 
Brooklyn,  N.  Y.,  assignor  to  the  General  Elec- 
tric company,  Schenectady,  N.  Y.  Application 
filed  February  26,  1898. 

The  inventor  describes  a  circuit  -  controlling  device 
which  comprises  an  insulating  receptacle  coDtaining_  mer- 
cury electrically  connected  to  one  terminal  of  a  circuit. 
An  electromagnet  coil  is  vertically  arranged  in  the  re- 
ceptacle above  the  mercury.  A  movable  magnet  mem- 
ber rests  in  the  mercury  and  is  adapted  lo  be  raised 
by  the  coiL  A  contact  forming  the  other  terminal  is  fixed 
in  the  upward  path  of  the  movable  magnet  member. 
(See  cut.  nest  page.> 

690.387.  Electric  Railway.  Frank  M.  Ashley, 
Brooklyn,  N.  Y.,  assignor  to  the  General  Elec- 
tric company,  Schenectady,  N.  Y.  Application 
filed  February  26,  1898. 

In  this  system  are  combined  snitable  supporting  means, 
a  rigid  metallic  strip  secured  thereto  and  serving  as  a 
main  conductor,  a  second  main  conductor  carried  by  the 
snpportine  means,  and  a  flexible  strip  of  insulating  ma- 
terial supported  by  tbe  metal  strip  and  forming  therewith 
an  inclosare  for  the  second  main  conductor,  a  sectional 
service  condnctor  carried  by  the  flexible  strip,  and  a  car 
collector  which  forces  the  successive  sections  against  the 
main  condnctor. 

690,405.  Fountain.  Frederic  W.  Darlington,  Phila- 
delphia,  Pa.    Application  filed  May   17,   1901. 

The  fountain  has  a  series  of  electromagnetic  devices 
operating  water  valves  for  chaneing  the  visual  effect  pro- 
duced during  its  operation.  Two  sets  of  switches  are  con- 
nected in  multiple  with  the  devices  and  one  switch  of 
each  set  is  connected  to  actuate  one  of  the  electromag- 
netic devices  in  one  direction  or  the  other  in  accordance 
with  the  position  of  the  switch.  A  generator  has  one  pole 
connected  to  all  the  actuating  devices  and  a  switch  is 
provided  whereby  the  other  pole  of  the  generator   can  j  be 
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connected  with  either  set  of  switches  at  will.  The  appa- 
ratus is  arranged  so  that  any  desired  effect  can  be  set  up 
on   the  disconnected  set  of  switches    and    brought    into 

effect  by  shifting  the  governing  switch.  (See  cut,  next 
page.) 

690,406.  Electric  Railway.  George  Davis,  West 
Kensington,  England.  Application  filed  Novem- 
ber 19,  1900. 

A  trolley  is  described  which  consists  of  a  framework 
adapted  to  run  on  one  of  two  parallel  conductors.  An  arm 
is  hinged  to  the  framework  and  is  adapted  to  rest  on  the 
other  conductor.  It  is  so  bent  or  shaped  as  to  pass  wholly 
without  or  wholly  within  the  arm  of  another  similar  trolley 
running  on  the  same  rails  in  the  opposite  direction,  A 
bridge  or  bow  is  placed  on  the  framework  and  extends 
above  or  inside  the  framework  and  below  or  outside  the 
condnccor. 

690,420.  Regulator  for  Dynamo- electric  Machines. 
Charles  M.  Green,  Lynn,  Mass.,  assignor  to  the 
General   Electric   company,    Schenectady,    N.   Y. 

Application  filed  May  21,  1898. 

The  device  has  a  rheostat  which  controls  the  field  ex- 
citation. A  device  for  shifting  the  brushes  is  adapted  to 
be  actuated  therewiih.  A  piston  is  rigidly  connected  to 
the  spindle  of  the  rheostat  and  a  pump  driven  by  the  ma- 
chine drives  the  piston  in  either  direction  according  to 
the  position  of  an  interposed  valve.  An  electromagnet 
in  the  main  circuit  controls  the  position  of  the  valve  so 
that,  as  the  current  rises,  the  piston  is  forced  in  one  direc- 
tion and.  as  it  falls,  in  the  other.     (See  cut,  next  page.) 

690,448.  Starting  Rheostat  for  Electric  Motors. 
Frederick  Mackintosh,  Schenectady,  N.  Y.,  as- 
signor to  the  General  Electric  company,  Sche- 
nectady,  N.  Y.     Application  filed  July   15,  1901. 

In  this  device  a  resistance  is  connected  across  the  line 
and  is  divided  into  two  or  more  portions,  one  of   which  is 


variable.  One  of  the  motor  terminals  is  connected  with 
one  side  of  ihe  line  and  the  other  with  means  for  con- 
necting it  with  any  point  on  another  portion  of  the  re- 
sistance. 

690,450.  Electric  Meter.  George  H.  Meeker,  Media, 
Pa. .  Application  filed  April  27,   1900. 

The  meter  has  a  vibratory  bar  and  a  movable  part. 
Means  are  provided  whereby  the  extent  of  movement  of 
the  part  is  governed  by  the  electric  current  passing 
throuEh  the  service-line  wires,  the  movable  part  and  the 
bar  being  so  correlated  that  the  extent  of  the  vibrations 
of  the  bar  are  automatically  limited  by  the  position  of  the 
movable  part.  Means  are  also  provided  for  impartina 
to  the  bar  successive  vibrations  with  relation  to  the 
movable  part,  the  time  intervals  between  the  vibrations 
beinginversely  proportional  to  the  electrical  pressure  of 
the  wires.  There  is  an  indicating  or  recording  mechan- 
ism adapted  to  be  actuated  by  the  vibrations  imparted  to 
the  bar. 

690,453-  Service  Meter  for  Telephone  Lines.  Frank 
R.  McBerty,  Evanston,  111.,  assignor  to  the  West- 
ern Electric  company,  Chicago,  111.  Application 
filed   April  9,   1900. 

Combined  with  the  telephone  line  and  tbe  spring  jacks 
thereof  are  a  plug  and  switch-cord  circuit  for  making 
connection  with  the  line,  a  cut-off  relay  tor  severing  the 
normal  connections  of  the  line,  having  its  actuating  mag- 
net in  a  local  circuit  closed  in  registering  contact  pieces 
of  a  spring  jack  and  a  plug  therein,  a  service  meter  having 
its  actuating  magnet  in  the  same  local  circuit  adapted  for 
operation  by  a  current  greater  than  that  required  to  oper- 
ate the  cut-off  relay,  a  resistance  in  the  local  circuit  and 
a  switch  for  shunting  the  resistance,  a  normal  shunt  of  the 
service  meter  and  switch  contacts  at  the  armature  of  the 
meter  adapted  to  break  ths  shunt,  whereby  the  cut-off 
relay  is  operated  when  the  local  circuit  is  completed 
and  the  service  meter  is  operated  when  the  resistance  ia 
shunted  and  remains  excited. 
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690,467.  Bearing  for  Electric-motor  Shafts.  Sidney 
H.  Short,  Cleveland,  Ohio,  assignor  to  the  West- 
inghouse  Electric  and  Manuiacturing  company, 
Pittsburg,  Pa.  Application  filed  November  2, 
1898. 

A  motor  casing  baviog  an  exteosioD,  with  an  oil  cham- 
ber formed  therein,  is  combiced  with  a  bearing  sleeve 
arranged  in  the  chamber  and  adapted  to  receive  the  motor 
shiift  therethrough,  the  sleeve  being  of  smaller  dimensions 
than  the  chamber  and  bavine  a  passage  oropeniog  through 
the  side  theroof. 

690,469.  Magneto-electric  Machine.  Frederick  R. 
Simms,  Bermondsey,  England,  and  Robert 
Bosch,  Stuttgart.  Germany.  Application  filed 
September  20,  1901. 

The  machine  has  field  magnets,  a  rotary  envelop  pro- 
vided with  hollow  spindles,  an  armature  within  the  en- 
velop provided  with  spindles  extending  longitudinally  of 
the  hollow  envelop  spindles,  adjustable  devices  con- 
nected to  one  of  the  armanure  spindles  for  holding  it  and 
the  armature  stationary  and  for  adjusting  the  armature,  and 
there  are  means  for  rotating  the  envelop. 


Heap,  Caldershaw,  Rochdale,  England.     Applica- 
tion filed  April  8,  1901. 

The  apparatus  combines  a  clock  dial  and  contact  pieces 
thereon,  clock-hands,  an  electric  battery,  and  an  electric 
circuit.  A  connection  board  or  call  board  is  provided 
with  transverse  bars,  one  set  representing  the  place 
where  the  call  is  to  be  given,  a  second  set  representing  the 
time  when  the  call  is  to  be  given,  and  a  third  set  to  con- 
nect the  connection  board  or  call  board  to  a  second 
board.  There  is  a  second  board  with  one  set  of  bars  to 
connect  it  with  the  first  board,  and  a  second  set  of  bars  to 
connect  it  with  the  contact  pieces  on  [he  clock-dial  to 
give  a  longer  range  of  time  periods. 

690,639.  Trolley  Harp.  Fred  P.  Crockett  and  Osro 
P.  Johnson,  Kalamazoo,  Mich,  Application  filed 
October  21,  1901. 

A  forked  trolley  harp  is  described. 

690,644.  Electromechanical  Controlling  Mechanism 
for  Looms.  John  C.  Edwards,  Brookline,  Mass, 
Application   filed  September  26,  1901. 

Electrical  means  are  described  which  are  intended  to 
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690,479.  Electric  Switch.  Edwin  R.  Storm,  New 
York.  N.  Y.,  assignor  of  one-half  to  George  A. 
Annable,  New  York,  N.  Y.  Application  filed 
October    16,   1899. 

The  switch  has  a  suitable  support  or  base  adapted  to  be 
set  in  a  wall  or  other  similar  structure,  circuit-controlling 
devices  mounted  thereon,  a  cover  plate,  and  means 
whereby  an  angular  adjustment  may  be  effected  between 
the  cover  plaie  and  the  base. 

690.487.  Lamp  Socket.  Julius  C.  Tournier,  Sche- 
nectady, N.  Y.,  assignor  to  the  General  Elec- 
tric company,  Schenectady,  N.  Y.  Application 
filed  May  17,  1899. 

The  insulating  base  of  two  separate  switch  contacts  is 
mounted  on  the  socket  out  of  alignment  with  each  other 
and  adapted  to  be  connected  with  an  auxiliary  switch.  A 
terminal  is  connected  to  the  line  and  to  one  lamp  lead, 
and  a  movable  switch  piece  which  is  connected  to  the 
other  lamp  lead  has  contacts  out  of  alignment  with  each 
other  to  co-operate  with  the  separate  switch  contacts. 

690,499.  Electric-railway  System.  Harlan  P.  Well- 
man.  Ashland,  Ky.,  assignor  to  the  General  Elec- 
tric company,  Schenectady,  N.  Y.  Application 
filed  October  9,  1896.     Renewed  June  18,  1900. 

The  system  comprises  a  conductor  composed  of  a  series 
of  disconnected  sections,  means  for  charging  each  sec- 
tion, and  a  motor  car,  or  the  like,  movable  adjacent  lo  the 
conductor  and  carrying  contacts  for  automatically  closing 
the  circuits,  whereby  the  current  can  be  cut  into  and  out 
of  each  section.  A  device  carried  by  the  car  is  adapted 
to  effect  the  closing  of  the  circuits  in  the  event  of  failure 
of  the  contacts,  the  device  being  normally  disengaged 
from  (he  conductor  sections. 

690,516.  Commutator  Brush,  Charles  G.  Curtis, 
New  York,  N.  Y.  Application  filed  May  12, 
1900. 

The  brush  is  composed  of  a  short  carbon  block,  in  com- 
bination with  a  holder  in  which  the  block  is  held  loosely 
so  as  to  be  unrestrained  in  following  the  irregularities  of 
the  commutator.  A  spring  presses  the  block  against  the 
commutator  and  permits  freedom  of  motion  of  the  block. 

690,553.  Trolley  for  Electric  Cranes.  Matthias  A. 
Beck,  Milwaukee,,  Wis.,  assignor  to  Pawling  & 
Harnischfeger,  Milwaukee,  Wis.  Application 
filed  July  30,  1900. 

A  trolley  frame  for  electric  cranes  is  described.  It  con- 
sists of  a  casing  formed  with  openings  in  the  ends  and  on 
the  sides  at  or  near  the  ends  with  horizontal  arms  or  pro- 
jections bored  lengthwise  to  receive  the  axles  of  the 
trolley-supporting  wheels. 

690,577.  Selector.  Kirk  Himrod,  Chicago,  and  John 
R.  Tucker  and  Charles  C.  Hinckley,  Aurora,  111., 
assignors  to  the  International  Typal  Telegraph 
company,  Detroit,  Mich.  Application  filed  March 
10,    1899. 

The  selector  has  a  series  of  selector  plates,  a  collecting 
ring  mounted  adjacent  to  the  plates,  a  brush  contactinG; 
with  the  ring  and  plates,  and  adapted  to  he  engaged  with 
any  one  of  the  plates.  A  series  of  selector  magnets  con- 
trol the  position  of  the  brush.  A  series  of  controlling 
magnets  are  each  connected  wiih  one  of  the  plates,  and  a 
circuit-maker  is  in  circuit  with  the  collecting  ring,  and  the 
controlling  magnets  for  closing  the  circuit  through  any 
selected  magnet. 

690,589.  Plate  for  Secondary  Batteries.  Berthold 
Kueltner.  Woking,  England,  Application  filed 
August  8,  1901. 

A  plate  of  the  Plantc  type  is  described.  It  Is  divided 
into  a  number  of  panels  by  cross-bars  of  diamond  ."ihape 
in  section,  each  panel  consisting  of  two  sets  of  ribs  wedge- 
shaped  in  cross  section  extending  respectively  from  the 
opposite  sides  to  half  the  depth  of  the  plate  and  crossing 
each  other  at  right  angles. 

690,623.  Electric-call  Apparatus.  Charles  Shore, 
Bolton.  England,  assignor  of  one-half  to  Charles 
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control  the  operation  oC  a    511ing-replenishing  mechanism 
in  a  loom. 

690,649.  Electrically  Illuminated  Sign.  John  H. 
Goehst,  Chicago,  111.  Application  filed  March 
21,  1901. 

The  invention  comprises  a  central  sign  body  and  a 
surrounding  tubular  socket  frame  comprising  side  mem- 
bers separably  joined  at  their  margins.  Socket  supports 
are  inclosed  by'  the  side  members,  and  sockets  are 
mounted  on  the  supports,  the  members  being  provided 
with  lamp-receiving  apertures.  The  inner  margins  of  the 
side  members  are  shaped  to  form  a  groove  constructed  to 
receive  and  retain  the  margin  of  the  sign  body, 

690,651.  Telephone  Attachment.  Harry  I.  Haux- 
hurst,  Oakland,  Cal.  Application  filed  Septem- 
ber II,  1900. 

Combined  with  the  call  mechanism  of  a  party-line  tele- 
phone are  auxiliary  means  attached  thereto  for  sounding 
only  the  bell  or  call  of  the  subscriber  desired  by  central. 
These  means  comprise  a  step-bystep  mechanism  actuated 
by  the  vibration  of  the  telephone-clapper,  devices  for  ad- 
justing the  step  mechanism  and  setting  the  auxiliary 
means  for  the  subscriber's  call  or  telephone  number, 
connections  for  operating  the  auxiliary  means  after  the 
call  from  central  office  has  ceased  and  means  for  breaking 
the  connections  after  the  soundine  of  the  subscriber's  ca'l. 

690,710.  Galvanic  Battery.  Wilhelm  Erny,  Halle- 
on-lhe-Saale,  Germany.  Application  filed  March 
6,    1 901. 

The  battery  has  a  vessel  provided  with  an  inner  annular 
recess  and  a  zinc  electrode  which  consists  of  a  slotted 
cylinder  with  an  outer  projection  at  its  upper  end,  the 
projection  engaging  the  groove,  so  that  the  zinc  electrode 
is  freely  suspended  in  the  vessel. 
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690.750-  Sparking  Coil.  Marcus  H.  Moffett,  Cleve- 
land. Ohio,  assignor  to  the  National  Carbon 
company,  Cleveland,  Ohio.  Application  filed 
February  9,  1901. 

The  apparatus  consists  of  a  core  having  a  head  at  each 
end  and  a  coil  of  wire  around  the  core  between  the  heads. 
The  terminal  wires  of  the  coll  extend  through  openings 
in  the  upper  head.  A  metallic  case  snugly  embraces  the 
coil  and  extends  beyond  the  upper  end  thereof.  There  is 
a  distance  ring  within  the  case  outside  of  the  terminal 
wires  at  the  upper  end  of  the  coil  which  substantially  fills 
the  space  to  the  head  of  the  case.  A  pair  of  binding 
posts  are  insulatingly  carried  by  a  metallic  head  for  the 
case  and  project  into  the  space  within  the  distance  ring, 
the  terminal  wires  being  clamped  to  the  binding  posts 
within  the  space. 

'190,757.  Slreel-cleaning  Device  for  Trolley  Arms. 
Morris  M.  Nash,  Lowell,  Mass.  Appliication 
filed   November  8,   1901. 

An  ice  scraper  for  trolley  arms  is  described  which  con- 
sists of  a  curved  shoe  adapted  on  one  side    to    fit  into  the 


groove    of    the    trolley-wheel    rim   and  provided   with 
groove  on  its  other  side  to  receive  the  trolley  wire.    A  cut- 
ter IS   attached   to   the  shoe   transversely  across  the  last- 
named  groove. 

690,770.  Galvanic  Battery  or  Pile.  Charles  J.  Reed. 
Philadelphia.  Pa.,  and  Marcellus  T.  Morrill, 
Golden,   Colo.    Application   filed  July  6,    1899. 

The  battery  is  composed  of  a  number  of  elements  in  the 
form  of  sheets  or  layers  superposed  upon  each  Dther  and 
connected  in  series,  one  of  the  sheets  or  layers  being 
formed  of  flexible  carbon  and  the  entire  pile  being  em- 
bedded in  insulating  cement. 

690,787.  Independent  Operating  Means  for  Electric 
Swuches.  John  H,  Spangler,  Grafton,  Pa.  Ap- 
plication  filed   April    17,   1901. 

A  connecting  rod  is  provided  between  the  switch-oper- 
ating mechanism  and  the  solenoid  whereby  the  switch 
may  be  operated  electrically. 

690,800.  Battery  End-cell  Switch  Indicator.  Arthur 
C.  Walther,  Brooklyn,  N.  Y.  Application  filed 
April    19,    1901. 

The  apparatus  consists  of  indicator  lamps,  an  indicator 
circuit  and  local  lamp  circuits  exiending  therefrom  to 
each  lamp.  A  movable  body  is  adapted  to  be  brought 
into  a  number  of  consecutive  positions,  and  there  are  de- 
vices constructed  and  arranged  to  close  the  indicator  cir- 
cuit through  the  local  lamp  circuits  successively  and  lo 
reduce  the  light  proceeding  from  each  lamp  as  the  mova- 
ble body  reaches  certain  of  its  predetermined  positions 
and  to  permit  full  lamplight  at  the  remaining  positions  of 
the  body. 

690.807.  Method  of  Controlling  Electric  Motors  or 
Other  Electrical  Translating  Devices.  Granville 
T.  Woods,  Park  Ridge,  N.  J.,  assignor  to  Harry 
Ward  Leonard,  East  Orange,  N.  J.  Application 
filed  August  27,  1892. 

See  page  49. 

690.808.  Method  of  Controlling  Electric  Motors  or 
Other  Electrical  Translating  Devices.  Granville 
T.  Woods,  Park  Ridge,  N.  J.,  assignor  to  Harry 
Ward  Leonard,  East  Orange,  N.  J.  Application 
filed  March  20,  1895. 

See  page  49. 

Cgo,8o9.  Apparatus  for  Controlling  Electric  Motors 
or  Other  Electrical  Translating  Devices.  Gran- 
ville T.  Woods,  New  York,  N.  Y.,  assignor  to 
H.  Ward  Leonard,  New  York,  N.  Y.  Original 
application  filed  August  27,  1892.  Divided  and 
this  application  filed  March  28,   1901. 

See  page  49, 

690,810.  Apparatus  for  Controlling  Electric  Motors 
or  Other  Electrical  Translating  Devices.  Gran- 
ville T.  Woods,  New  York,  N.  Y.,  assignor  to 
H.  Ward  Leonard.  New  York,  N.  Y.  Original 
application  filed  March  20,  1895.  Divided  and 
this   application   filed    March    28,    1901. 

See  page  49.  i, 


NO.    690,856. — METHOD   OF    MAKING   GLOWERS. 

690,818.  Ice  'Cutter  far  Trolley  Wlires.  Andrew 
Ambuhl,  Decatur,  111.  Application  filed  Decem- 
ber  6,    1900. 

A  slidable  ice  cutter  fitted  against  the  front  side  of  the 
wheel  of  a  trolley  pole  is  described. 

^'.90,833.  Electric  Time  SwitcJi.  William  J.  Carter, 
Brockton,  Mass.  Application  filed  March  g, 
1 901. 

An  alarm  clock  is  combined  with  a  pivotally  mounted 
switch  to  close  and  open  a  circuit,  A  handle  to  the  switch 
is  formed  with  a  pin  projecting  from  its  free  end.  There 
is  an  antifriction  roller  on  the  pin.  and  a  latch  to  engage 
the  roller  has  its  other  end  in  the  path  of  the  rod  of  the' 
clock, 

690.855.  Weighing  and  Recording  Apparatus.  Will- 
iam Greene  and  Stein  Chisholm,  San  Francisco, 
Cal.     Application   filed   March   13,   1901. 

An  electric  motor  is  adapted  to  revolve  a  screw-threaded 
spindle  for  advancing  the  weight  along  the  beam  of  the 
weighing  apparatus. 

690.856.  Method  of  Making  Glowers  for  Electric 
Lamps,  Marshall  W.  Hanks,  Pittsburg,  Pa.,  as- 
signor to  George  Westinghouse,  Pittsburg,  Pa. 
Application  filed  June  7,  1900. 

An  improvement  in  the  art  of  treating  glowers  (for 
Nernst  lamps)  is  described.  It  consists  in  subjecting  a 
glower  bank  to  an  electric  arc  formed  between  three 
carbon, electrodes  traversed  by  a  three-phase  current,  and 
at  the  same  time  withdrawing  the  products  of  combustion 
by  suction.     (See  cut.) 

690,886.  Operating  Mechanism  for  Electric  Switches. 
John  H.  Spangler  and  Reinhold  Herman,  Graf- 
ton,  Pa.    Application  filed  April   17,   1901. 

The  mechanism  consists  of  an  operating  wheel  having 
lugs  on  each  side  thereof,  combined  with  a  spring-lock, 
the  arms  of  which  spread  under  action  of  the  lugs  on  the 
forward  movement  of  the  wheel  and  retract  after  the 
passage  of  each  lug  to  lock  the  wheel  against  rearward 
movement. 

690,910.  Time  Stamp.  Charles  S.  Moseley,  Chi- 
cago, 111.,  assignor  of  one-half  to  Charles  S. 
Perry,  Chicago,  111.  Application  filed  January 
9,  1 90 1. 

The  time  stamp  has  a  base  or  bed,  a  swinging  arm 
mounted  thereon  and  carrying  the  indicator  mechanism, 
an  electromagnet  mounted  upon  the  base  or  bed,  and 
means  for  transmitting  motion  from  the  armature  of  the 
electromagnet  to  the  indicator  mechanism,  which  com- 
prises a  rocking  lever  pivoted  at  an  intermediate  point 
upon  the  swinging  arm  and  having  one  end  connected  with 
and  receiving  motion  from  the  armature,  and  having  the 
other  end  connected  with  and  transmitting  motion  to  the 
indicator  mechanism. 
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Irving  P.  Lord,  President  Northwestern 
Electrical  Association. 

Ill  Mr,  Irving  P.  Lord  the  Northwestern  Elec- 
trical association  has  secnred  as  its  president  a  man 
who  has  been  untiring  in  his  efforts  to  advance  the 
interests  of  central-station  men  in  Wisconsin  nnd 
who  has  been  a  stannch  worker  in  the  association 
since  its  birth.  His  successful  career  in  his  chosen 
profession,  that  of  the  law,  and  his  electrical  ex- 
perience, gained  through  15  years'  association  with 
the  lighting  and  railway  properties  of  Waupaca. 
Wis.,  have  fitted  him  to  conduct  the  affairs  of  the 
association  in  a  businesslike  and  progressive  man- 
ner. 

Irving  Parish  Lord  was  born  in  Waupaca,  Wis., 
his  present  home,  on  October  10,  1858.  After  re- 
ceiving his  early  training  in  the  schools  of  Waupaca 
he  entered  Lawrence  University  at  Appleton,  Wis., 
but  was  compelled  to  give  up  his  college 
education  before  graduation  on  account 
of  ill  health.  He  went  West  in  1879  to 
recuperate  and  returned  to  his  home  after 
a  year,  his  health  being  mtich  improved. 
He  immediately  took  up  the  study  of  law 
in  a  local  office  and  was  admitted  to  the 
bar  in  the  spring  of  iSSi.  Since  that  date 
Mr.  Lord  has  devoted  himself  assidu- 
ously to  his  chosen  profession  and  has 
succeeded  in  building  up  a  good  practice. 

Mr.  Lord's  connection  with  the  elec- 
trical business  began  in  1SS6,  when  he 
took  some  stock  in  the  Waupaca  Electric 
Light  association.  A  few  years  later  i\Ir. 
Lord  conceived  the  idea  of  buying  up  the 
stock  from  the  other  stockholders  and 
putting  the  association  on  a  more  busi- 
nesslike basis.  This  Mr.  Lord,  with  the 
assistance  of  W.  B.  Baker,  an  ex-presi- 
dent of  the  Northwestern  Electrical  as- 
sociation, succeeded  in  doing  in  1S93. 
The  plant's  income  at  that  time  was 
$2,500  a  year,  and  with  good  management 
and  increased  business  the  gross  earnings 
have  been  brought  up  to  $16,000,  the 
figure  for  the  year  igoi.  Originally  the 
installation  consisted  of  a  65-light  Brush 
arc  machine  and  a  300-light  direct-cur- 
rent incandescent  generator.  The  pres- 
ent plant  comprises  the  same  arc  gener- 
ator, a  75-kilowatt  incandescent  machine 
and  a  150-kilowatt  street-railway  gen- 
erator. As  the  power  house  is  situated 
on  the  Waupaca  River,  where  a  19-foot 
head  is  available,  waterpower  is  used  for 
operation.  A  210-horsepower  Samson- 
Leffel  turbine  is  installed,  and  when  its 
capacity  is  exceeded,  an  auxiliary  steam 
plant,  consisting  of  a  165-horsepower  en- 
gine and  two  loo-horsepower  boilers,  is 
called  into  service. 

In  1899  the  Waupaca  Electric  Light  and  Raih.vay 
company,  the  name  of  the  present  corporation,  built 
a  five-mile  single-track  electric  railway  from  the 
Wisconsin  Central  railroad  depot  through  the  little 
city  to  the  Grand  View  Hotel  at  the  Chain  o'  Lakes. 
It  was  at  this  delightful  resort  that  the  summer 
convention  of  the  Northwestern  Electrical  associa- 
tion was  held  in  June  of  1900.  During  the  last  year 
the  Waupaca  Electric  Light  and  Railway  company, 
of  which  Mr.  Lord  is  president  and  majority  stock- 
holder, bought  the  Grand  View  Hotel,  so  that  Mr. 
Lord  is  better  able  than  ever  to  entertain  the  asso- 
ciation, and  at  the  next  summer  convention,  which 
will  again  be  held  at  Waupaca,  he  promises  to  give 
the  members  and  their  friends  the  most  enjoyable 
outing  and  most  profitable  summer  meeting  in  the 
history  of  the    association. 

President  Lord's  central-station  company  operates 
under  a  50-year  franchise  for  both  lighting  and 
railway  operation,  and  is  under  no  restrictions  what- 
soever as  to  charges.  About  30  arc  lights  are  fur- 
nished the  city  at  $75  each  per  annum  on  a  lo-year 
contract,  and  the  commercial  lighting  of  the  company 
has  been  very  satisfactory.  The  municipal-owner- 
ship question  has  been  broached  several  times  in 
Waupaca,  but  Mr.  Lord  has  always  succeeded  in 
averting  any  serious  consideration  of  such  a  project. 
It  has  been  his  policy  to  maintain  friendly  relations 
with  the  citizens  and  customers,  and  especially  with 
the  members  of  the  City  Council,  so  that  when  any 


subject  relating  to  central-station  operation  in  the 
city  has  come  up,  Mr.  Lord  has  always  been  one 
of  the  first  sought  and  asked  for  advice.  Such  is 
the  confidence  placed  in  him  by  the  city  and  its  offi- 
cials that  he  continues  to  operate  his  plant  with 
perfect   satisfaction   as   to  service  and  charges. 

Mr.  Lord's  connection  with  the  Northwestern 
Electrical  association,  of  which  he  is  now  president, 
dates  back  to  over  a  decade  ago,  when  he  was  (3ne 
of  the  charter  members  that  organized  the  North- 
western Electric  Light  association,  under  which 
name  the  association  first  operated.  He  has  for  sev- 
eral years  done  very  efficient  work  on  the  legislative 
committee  of  the  association,  and  especially  was  he 
foremost  in  successfully  opposing  vicious  legislation 
directed  against  central-station  companies  at  Madi- 
son four  and  six  years   ago. 

Mr.  Lord  is  happily  married  and  is  the  father  of 
ihree  promising  children.     He  is  considered   one  of 
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the    leading  men    of    Waupaca   and   is    a    self-made 
man   of  the   better  type. 


Power  Plants  of  the  Pacific  Coast. 

The  combination  of  science  and  audacity  which 
characterizes  much  of  the  long-distance  transmis- 
sion work  done  during  the  last  few  years  in  Cali- 
fornia was  strikingly  brought  out  at  the  220th  meet- 
ing of  the  New  York  Electrical  society,  held  on 
January  15th,  by  Dr.  F.  A.  C.  Perrine,  who  lec- 
tured on  "The  Power  Plants  of  the  Pacific  Coast." 
Dr.  Perrine  said  that  one  of  the  objects  of  his  lec- 
ture was  to  show  the  men  in  the  East  that  the  far 
Westerners  were  no  mere  rough-and-tumble  engi- 
neers, and  it  was  generally  admitted  that  this  point 
was  abundantly  proved.  A  more  wonderful  series 
of  pictures  of  brilliant  engineering  triumphs  than 
that  thrown  on  the  screen  by  Dr.  Perrine  has  sel- 
dom been  presented  to  a  scientific  audience.  Dr. 
Perrine  is  at  any  time  able  to  speak  with  authority 
on  this  subject,  but  his  remarks  were  especially 
valuable  from  the  fact  that  he  has  recently  made 
an  extensive  trip  through  California  and  the  far 
West  for  the  particular  purpose  of  investigating  the 
situation  of  power-transmission  work  there. 

During  the  discussion  Mr.  T.  C.  Martin  men- 
tioned the  fact  that  the  present  week  was  one  which 
would  be  notable  in  the  history  of  the  American 
Institute  of  Electrical  Engineers  and  the  New  York 
Electrical  Society,  inasmuch  as  on  one  of  its  even- 
ings the  institute  learned  of  the  most  marvelous 
achievement  known  in  the  transmission  of  intelli- 
gence, the  sending  of  a  wireless  message  across  the 


Atlantic,  from  the  lips  of  the  man  who  had  done 
it,  and  on  another  evening  the  society  listened  to  a 
description  of  the  longest  power-transmission  line  in 
the  world,  that  from  Colgate  to  San  Francisco,  215 
miles  long,  by  one  who  had  taken  an  active  part 
in  the  work  connected  with  its  installation.  Dr. 
Perrine's  paper,  which  was  most  entertaining  as 
well  as  being  of  great  technical  value,  is  to  be  pub- 
lished by   the  society. 


The  Signal  Service. 

In  a  special  report  to  the  War  Department  Gen- 
eral MacArthur  speaks  thus  of  the  work  of  the 
Sigjnal  Corps  of  the  United  States  Armv  in  the 
Philippines:  "The  splendid  service  of  the  corps 
makes  it  a  matter  of  regret  that  in  operations  in 
these  islands  we  have  not  had  as  much  force  from 
that 'body  as  is  necessary.  As  it  is,  their  wire  service 
is  simply  indispensable.  It  is  not  too  much  to  say 
that  in  the  absence  of  this  efficient  service  it  would 
be  impossible  to  hold  this  archipelago  with  less  than 
150,000  men,  which  is  now  well  and  efii- 
ciently  performed  by  60,000,  We  need 
wires,  instruments  and  operators  every- 
where, the  more  the  better ;  it  simplifies 
everything,  makes  unity  of  action  possi- 
ble, insures  concentration  of  troops  on 
threatened  points,  and,  altogether,  is  of 
such  importance  that  it  is  impossible  to 
say  too^  much  of  its  inaefinite  extension 
to  the  limit  of  possible  usefulness." 

The  corps  at  present  consists  of  34 
commissioned  officers,  of  whom  six  are 
of  field  rank,  and  nine  companies  of  en- 
listed men,  of  wlrich  five  are  in  the 
Philippines,  two  at  Fort  Myers,  and  the 
other  two  in  Cuba  and  Alaska.  Only  18 
per  cent,  of  the  signal  officers  are  above 
the  rank  of  captain,  while  in  the  other 
staff  departments  the  percentage  of  field 
officers  varies  from  31  in  the  ordnance 
department    to  52  in  the  pay  department. 


Trolley  Extensions    in  Western 
New  York. 

,  It  appears  that  interurban  electric  rail- 
ways in  Western  New  York  are  to  be  a 
real  factor  in  the  transportation  problem. 
Mr.  E.  J.  Blackmar,  one  of  the  pro- 
moters of  the  Buffalo-Rochester  electric 
line,  is  quoted  as  saying  that  the  road 
will  be  in  operation  by  August  1st  next. 

It  is  also  reported  that  the  managers 
of  the  Rochester,  Corning  and  Elmira 
Electric  Railway  company  state  that, 
when  the  franchise  for  Bath  has  been  ob- 
tained, the  rights-of-way  from  Corning 
to  Rochester,  with  spurs  from  Avoca  to 
Hornellsville,  from  Wallace  to  Naples 
and  from  Atlanta  to  Canandaigua  Lake, 
will  have  been   secured. 

Engineers  are  reported  to  be  looking 
for  a  location  for  the  power  house 
for  the  Rochester  and  Syracuse  Railway 
company,  which  ,  intends  to  build  a  line 
from  Rochester  to  Syracuse.  Newark, 
Clyde  and  Lyons  are  mentioned  as  af- 
fording  possible    sites.     It     is     said    that 

the    power   plant    for   this    project    will    cost   nearly 

$.00,000. 


St.  Louis  Exposition  Power  Plant. 

The  contract  for  the  power  plant  of  the  Louisiana 
Purchase  Exposition  at  St.  Louis  has  been  awarded 
to  the  Westingliouse  Electric  and  Manufacturing 
company,  with  the  expectation  that  it  will  be  shared 
with  other  electrical  companies.  Four  2,000-kilo- 
watt  generators  were  included  in  the  contract,  which 
was  closed  last  week.  Westinghouse,  Church,  Kerr 
&  Co.  are  to  furnish  four  3,200-horsepower  steam 
engines  and  the  necessary  boilers,  stokers,  etc.  This 
firm  will  also  be  intrusted  with  the  steam  engineer- 
ing in  connection  with  the  installation  of  the  plant. 

Mr.  Isaac  S.  Taylor,  director  of  works  of  the 
exposition,  is  authority  for  the  statement  that,  in 
addition  to  the  8,000-kilowatt  plant  contracted  for 
with  the  Westinghouse  company,  which  is  to  be 
erected  on  the  fair  site,  arrangements  will  be  made 
for  an  outside  supply  of  equal  amount. 


F.  Gillette,  G.  W.  Willis  and  C.  Ingle  of  EI  Reno, 
J.  V.  Admire  of  Kingfisher  and  others  have  incorpo- 
rated the  Oklahoma  Consolidated  Railway  company. 
The  company  may  build  electric  and  s'LCam  railroads, 
telephones,  etc.  Its  capital  stock  is  to  be  $2,000,000. 
and  the  company  will  begin  building  a  railway  from 
Kingfisher  to  Oklahoma  City  soon.'  A  line  will  also 
be  built  from  El  Reno  to  Guthrie. 
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Prof.  Goldsborough  to    Be  Electrical 
Chief  at  St.  Louis  Exposition. 

Mr.  W.  Elwell  Goldsborough,  director  of  the 
School  of  Electrical  Engineering  at  Purdue  Univer- 
sity, Lafayette,  Ind.,  has  just  been  appointed  chief  of 
the  Department  of  Electricity  at  the  Louisiana  Pur- 
chase Exposition,  to  be  held  in  St.  Louis.  Pro- 
fessor Goldsborough  is  well  fitted  to  perform  the 
duties  of  this  exacting  position,  and  the  appoint- 
ment will  be  received  with  approval  by  the  electri- 
'  cal  fraternity  of  the  United  States. 

Mr.  Goldsborough  was  born  in  Baltimore  on  Oc- 
tober 10,  1871.  Much  of  his  boyhood  was  spent  in 
Asiatic  countries,  particularly  in  China,  where  his 
father  was  an  American  consul.  He  returned  to 
his  native  country  to  finish  his  education,  however. 


PROF.    W.    ELWELL    GOLDSBOROUGH. 

entering  Cornell  in  1889.  In  1892  he  was  grad- 
uated from  that  institution  with  the  degree  of  M.  E. 
A  little  later  he  took  charge  of  the  electrical  work 
of  the  International  Correspondence  Schools  at 
Scranton,  Pa.  Afterward  he  was  made  professor 
of  electrical  engineering  at  Arkansas  University, 
Fayetteville,  Ark.  Just  a  year  later  he  was  called 
to  Purdue  University  to  take  the  position  of  as- 
sociate professor  of  electrical  engineering  there.  In 
1896  he  was  made  full  professor,  and  in  1897  w^s 
elected  director  of  electrical  engineering  for  the 
university,  a  position  he  still  holds.  Soon  after  he 
became  connected  with  Purdue  University  Profes- 
sor Goldsborough  made  a  series  of  tests  at  the 
Piatt  street  station  of  the  Edison  Electrical  Il- 
luminating company  at  Baltimore,  and  the  valuable 
results  obtained  were  embodied  in  the  reconstruc- 
tion of  the  plant.  His  report  was  published  in  the 
transactions  of  the  American  Institute  of  Elec- 
trical Engineers.  The  committee  which  passed 
upon  that  paper  reported  that  the  scope,  conduct 
and  results  of  the  tests  were  ideal  in  their  propor- 
tions. 

Since  that  time  he  has  been  engaged,  in  addition 
to  his  regular  university  duties,  in  professional  con- 
sulting electrical  engineering  work,  involving  the 
drawing  of  plans  and  specifications  for  lighting  and 
power  plants,  the  designing  of  electrical  machinery 
for  manufacturing  companies,  and  a  large  variety 
of  expert  work  upon  various  types  of  electrical  ma- 
chinery, appliances  and  stations.  He  has  given  ex- 
tended attention  to  expositions,  beginning  with  the 
World's  Columbian  Exposition.  He  was  a  member 
of  the  international  electrical  congress  at  Chicago, 
and  was  present  at  all  the  electrical  gatherings  at 
the  Omaha  and  Buffalo  expositions,  and  served  as 
a  juror  of  awards  at  the  latter.  He  was  appointed 
one  of  the  delegates  of  the  American  Institute  of 
Electrical  Engineers  to  the  Paris  Exposition  of 
1900,  and  now  holds  the  office  of  manager  in  the 
Institute.  He  is  a  member  of  numerous  engineering 
and  scientific  societies,  among  which  may  be  men- 
tioned the  American  Institute  of  Electrical  Engi- 
neers, the  Institution  of  Electrical  Engineers  of 
England,  the  Franklin  Institute,  the  .American  As- 
sociation for  the  Advancement  of  Science,  and  the 
Society  for  the  Promotion  of  Engineering  Educa- 
tion. 

He  is  a  member  of  the  committee  on  arc-lamp 
photometry  of  the  National  Electric  Light  associa- 
tion, and  under  his  direction  a  large  amount  of 
valuable  experimental  work  on  arc  lamps  and  arc- 
lamp  carbons  has  been  done  in  the  electrical  labora- 
tories at  Purdue  during  the  last  two  years.  He  is 
also  chairman  of  the  committee  on  the  magnetic 
qualities  of  iron  and  steel  of  the  Internationa!  As- 


sociation for  Testing  Materials.  He  is  the  author  of 
numerous  papers  appearing  in  the  technical  press 
and  has  contributed  largely  to  the  transactions  of 
ihc  .\merican  Institute  of  Electrical  Engineers,  the 
National  Electric  Light  association  and  other  tech- 
nical societies. 


New    York    Central    Adopts     Electricity 
for  Suburban  Service. 

A  coroner's  jury  has  been  holding  an  inquest  on 
the  recent  collision  resulting  in  the  loss  of  17  lives 
in  the  Park  avenue  tunnel  of  the  New  York  Cen- 
tral railroad,  in  New  York  city.  Several  officials 
of  the  company  have  been  examined,  and  the  testi- 
mony has  shown  that  during  the  last  year  several 
engineers  have  overrun  danger  signals  through  in- 
ability to  see  them  through  fog  and  smoke.  The 
taking  of  testimony  has  not  been  completed  at  the 
present   writing. 

On  January  15th  the  board  of  directors  of  the 
New  York  Central  Railroad  company  met  and 
adopted  tentative  plans  for  the  improvement  of  the 
service  through  the  Park  avenue  tunnel.  The  plans 
include  a  change  of  motive  power  from  steam  to 
electricity  in  the  side  tunnels  for  the  use  of  sub- 
urban trains  exclusively  and  the  building  of  a  new 
terminal  station,  with  a  loop  underground,  between 
Forty-third  and  Forty-fifth  streets  and  Park  and 
Depew  avenues. 

The  directors  in  announcing  this  plan  stated  that 
at  the  next  regular  meeting  of  the  stockholders  in 
April  they  will  ask  for  authority  to  increase  the 
capital  stock  of  the  road  from  $115,000,000  to  $150.- 
000.000.  The  new  stock  is  to  be  sold  to  the  old 
stockholders  at  125,  which  makes  the  actual  amount 
which  will  be  raised  by  this  increase  of  capitaliza- 
tion $43,750,000  instead  of  $35,000,000,  as  the  mere 
announcement   of  the  increase   would  indicate. 

By  this   plan,   which   is   said   to   be  one  of   seven 


NEW    HEWITT    MERCURY-VAPOR   LAMP. 

submitted  by  the  engineering  department,  it  is  pro- 
posed to  depress  the  tracks  in  the  so-called  side 
tunnels  at  a  point  about  the  center  of  the  tunnel 
until  they  will  have  reached  a  depth  beneath  the 
surface  of  the  streets  at  the  Grand  Central  station 
which  will  place  them  on  almost  a  level  with  those 
of  the  rapid-transit  subway  at  that  point,  which  is 
about  40  feet  below  the  street  level.  There  is  not 
at  the  present  time  any  intention  of  connecting  the 
tracks  of  the  two  subways. 

There  will,  however,  be  three  large  passageways 
which  will  lead  from  the  platforms  of  the  Central's 
subterranean  station  to  the  platforms  of  the  rapid- 
transit  subway.  These  will  be  built  of  bright,  glazed 
brick  and  will  be  lighted  with  electricity,  so  that  the 
incoming  passengers  may,  without  leaving  cover, 
reach   the    rapid-transit  system. 

In  order  to  make  the  loop  possible  the  tracks  of 
the  side  tunnels  will  have  to  diverge  from  the  cen- 
ter tunnel  at  a  point  several  blocks  above  the  present 
yard,  and  for  this  purpose  some  property  will  have 
to  be  acquired  in  addition  to  what  the  company  has 
been  purchasing. 

Exactly  at  what  point  beyond  the  up-town  end 
of  the  tunnel  and  elevated  roadway  of  the  New 
York  Central  the  change  from  steam  to  electric 
motive  power  will  be  effected  has  not  yet  been 
determined.  The  nearest  point  would  be  Mott 
Haven,  but  it  is  not  improbable  that  local  trains 
may  be  run  entirely  by  electricity  within  a  radius 
of  30  miles  or  more. 

The  directors  state  that  by  the  plan  adopted  "the 
passenger  facilities  of  the  present  station  would  be 
nearly  doubled,  and,  with  the  suburban  business 
thus  provided  for,  the  through  passenger  and  mail 
business  can  be  moved  through  the  center  tunnel 
with  promptness  and  regularity,  which  is  very  im- 
portant to  the  traveling  public,  the  city  and  the  rail- 
road. Before  determining  that  electrical  or  some 
other  power  shall  be  substituted  for  steam  on  all 
trains  entering  the  Grand  Central  station,  it  must 
be  demonstrated  that  the  business  can  be  safely  and 
promptly  handled  in  that  way,  therefore  it  is  con- 
templated to  make  the  experiments  in  the  side  tun- 
nels and  the  underground  station." 

The  company  is  prepared  to  proceed  with  the 
work  substantially  on  the  plan  outlined  when  the 
necessary  legislation   can  be  obtained.    An  estimate 


of  the  exact  cost  of  the  undertaking  has  not  been 
given  out,  but  it  is  believed  the  work  will  not  cost 
less   than   $10,000,000. 

Only  a  few  details  in  addition  to  the  original  di- 
rectors' statement  have  been  made  public.  It  is 
believed,  however,  that  the  third-rail  system  will  be 
used.  The  power  will  be  furnished  by  a  power 
house  which  the  road  will  construct  somewhere  on 
the  Harlem   River. 

The  Park  avenue  accident  and  consideration  o(  the 
improvement  of  the  tunnel  have  called  forth  many 
letters  and  statements  from  prominent  engineers 
bearing  on  the  question.  In  a  letter  to  the  New 
York  Times  George  Westinghouse  called  attention 
to  the  alleged  fact  that  with  electrically  operated 
trains  the  risk  of  accident  would  be  increased  owing 
to  the  danger  of  fire  in  a  collision  of  electrically 
operated  cars.  Col.  H.  G.  Prout  indorsed  this  posi- 
tion, but  Frank  J.  Sprague  vigorously  combated  it, 
saying  in  a  letter  to  the  Times  that  in  no  case  had 
a  colhsion  on  an  electric  railroad  caused  a  conflagra- 
tion. In  a  succeeding  letter  Mr.  Westinghouse  ex- 
plained his  first  letter  more  in  detail  and  dwelt 
upon  the  danger  resulting  from  the  use  of  other 
than    incombustible    cars. 


New  Hewitt  Mercury-vapor  Lamp. 

In  the  issue  of  United  States  patents  of  January 
14th  were  two  that  were  granted  to  Peter  C. 
Hewitt  of  New  York  city.  Patent  No.  690,952  re- 
lated to  an  "Incandescent  Electrode  'Vapor  Electric 
Lamp,"  and  No.  690,953  was  entitled  a  "Method 
of  Electric  Lighting."  The  two  patents  describe,  re- 
spectively, the  lamp  and  the  method  employed,  the 
invention  being  a  new  form  of  the  Hewitt  mercury- 
vapor   lamp   heretofore   described   in    this   journal. 

The  lamp,  which  is  indicated  in  the  accompanying 
diagram,  consists  of  a  hermetically  sealed  enclosing 
chamber,  which  contains  the  conducting  gas  or 
vapor.  Within  the  chamber  are  placed  two  elec- 
trodes, separated  from  each  other.  The  cathode, 
which  is  of  such  material  as  to  become  light-emissive 
under  the  influence  of  heat  without  undergoing 
physical  change  of  state,  is  located  at  or  near  the 
center  of  a  part  of  the  chamber,  that  is  substantially 
globe-shaped.  The  anode  is  disposed  in  a  ring  sur- 
rounding the  cathode.  The  method  of  operating 
the  lamp  consists  in  establishing  such  a  physical 
condition  of  the  gas  or  vapor  at  one  electrode  as 
to  present  resistance  to  the  entrance  of  the  electric 
current  thereto,  and  then  by  the  passage  of  current 
developing  heat  around  the  cathode.  This  heats 
the  cathode  and  renders  it  luminous. 


Surface-contact  Traction  System  in 
Rome. 

A  surface-contact  system  of  electric  traction  has 
been  given  a  successful  six  months'  e.xpeiimental 
trial  in  Rome,  Italy.  It  is  known  as  the  Felice, 
'Tosi  and  Parboni's  surface-contact  system.  Essen- 
tial elements  of  the  system  are  electromagnetic 
switches,  which  act  on  the  principle  of  the  differ- 
ential arc-lamp  regulator,  so  that  the  gravity  brake 
is  supplemented  by  an  electromagnetic  pull-off. 
The  break  takes  place  between  carbon  contacts,  un- 
der heavy  wood-tar  oil,  and  each  switch  is  enclosed 
in  a  moisture-proof  iron  case,  and  is  permanently 
connected  to  the  positive  main.  Steel  contact  plates 
are  placed  between  the  rails,  each  plate  being  per- 
manently connected  to  its  switch.    Another  element 
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SURFACE-CONTACT   TRACTION   SYSTEM    IN    ROME. 

of  the  system  is  a  contact  skate,  having  a  short 
portion  at  each  end  insulated  from  the  central  part 
and  connected  through  resistance  coils  to  the  motor 
circuit,  the  object  of  this  arrangement  being  to 
diminish  the  sparking  in  the  switches.  A  small 
storage  battery  is  provided  on  each  car  for  starting. 
The  arrangements  are  shown  in  the  accompanying 
diagram,  in  which  (30)  is  the  main  feeder,  (57) 
the  rail,   and    (56)    the   skate. 


The  Huron  and  Erie  Canal  company,  which  pro- 
poses to  build  a  canal  between  Lake  Huron  and 
Lake  Erie,  will  also  apply  at  the  coming  session 
of  the  Canadian  Parliament  for  permission  to  op- 
erate electric  and  steam  railways  within  a  radius 
of  15  miles  of  the  canal  route. 
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Electricity  and  Plant  Life.' 

By  Von  Georg  Heber. 

It  has  been  observed  that  during  a  thunderstorm 
on  a  suhry  day  in  summer  all  organisms  are  under 
the  influence  of  the  electrical  discharge.  When  only 
a  few  isolated  strokes  of  lightning  occur  and  the 
thunder  is  abating,  not  only  do  man  and  animal 
alike  feel  the  beneficial  influence  of  the  air  which 
is  purifed  through  the  ozone,  but  the  plants  as  well 
are  benefited  ;  and  it  is  a  well-known  fact  that  their 
growth  is  materially  assisted  after  storms.  These 
obserN'ations  led  to  experiments,  the  results  of  which 
have  been  reported  in  various  publications. 


Fig.  I. 


Esperimentai  Bed.  Fig.  2.    "Control  Bed.'* 
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The  following  does  not,  therefore,  point  to  a  new 
action  of  electricty  on  plant  growth,  but  records 
merely  the  progress  that  has  been  made  in  this  di- 
rection and  the  actual  results  obtained. 

The  condition  of  life  of  a  plant  is  dependent 
chiefly  upon  physical  and  chemical  actions,  and  the 
physiologist  of  the  plant  world  has  ample  oppor- 
tunity to  observe  light,  heat  and  electricity,  as  well 
as  different  chemical  compositions  of  the  soil,  which, 
more  or  less,  influence  the  building  up  of  plant  tis- 
sue. Agricultural  diemistry  deals  principally  with 
the  determination  of  the  most  favorable  conditions 
of  the  soil  for  the  different  products.  This  should 
not  be  its  only  duty,  but  it  should  also  determine 
the  exterior  influences  which  cause  the  favorable 
growth  of  plants. 

The  obser-\'ations  made  and  conclusions  drawn 
from  the  results  of  experiments  cannot  always  cause 
an  immediate  revolution  of  previously  existing  con- 
ditions, but  they  can,  nevertheless,  frequently  be 
used  as  the  basis  for  further  investigations.  The  elec- 


FIG.    4. 


ELECTRICITY   AND    PLANT     LIFE.- 
TURES. 


-LUPINE     CUL- 


trochemistrj-  of  plant  life  is  the  youngest  branch 
of  the  general  agricultural  chemistry,  and  its  func- 
tion is  to  place  the  development  of  plants  under  the 
influence  of  electrical  energy  in  order  to  facilitate 
the  growth  and  the  output  of  certain  plant  parts. 

There  are  different  ways  of  utilizing  electricity  for 
the  stimulation  of  the  process  of  development  of 
plants,  which  may  be  grouped  as  follows : 

(a)  The  seeds  of  the  respective  plants  are  sub- 
jected to  the  action  of  the  electric  current  for  some 
time  immediately  before  sow-ing. 

(b)  The  plants,  after  sowing,  having  developed 
to  a  certain  size,  are  exposed  to  the  action  of  static 
electricity. 

(c)  Immediately  after  sowing,  or  some  time  after, 
the  soil  is  traversed  continuously  or  intermittently 
by  electric  currents. 

The  manner  of  operation  in  case  (a)  is  to  mix 
the  seed  with  damp  soil  and  placing  the  mixture 
between  two  electrodes,  pass  intermittent  continuous 
current  or  alternating  current  between  them.  The 
capacity  of  sprouting  can  be  improved  in  some  seeds 
in  this  manner.  The  results  obtained,  however,  are 
not   of   much    importance. 

The  second  method  approaches  the  natural  action 
of  the  electricity-  of  the  air.  With  the  use  of  barb 
wire  a  system  of  metallic  points,  insulated  from  the 
ground,  is  built  near  the  plants  to  be  treated.  The 
current  is  provided  by  large  influence  machines,  or 
Tesla  transformers,  and  is  applied  only  at  certain 
hours  of  the  day.  This  method  has  produced  favor- 
able   results. 

Two  methods  are  generally  used  for  the  system 
fc).  -A.  ground  battery  can  be  made  by  using  two 
large  electrodes  of  different  material,  preferably 
carbon  and  zinc.  The  electrodes  are  sunk  into  the 
soil,  about  three  feet  apart,  and  the  space  between 
them  receives  the  plants  to  be  treated.  A  wire 
connecting  the  plates  overhead  makes  the  earth 
batter>-  a  short-circuited  one,  and  one  of  high  in- 
ternal resistance.  The  electromotive  force  of  this 
cell  is  not  great,  but  nevertheless  sufficient  to  main- 
tain a  feeble  current,  depending  principally  on  the 
temnerature,  humidity  and  amount  of  soluble  salts 
in    the    soil. 

In  the  second  method  under  fc)  two  large  elec- 
trodes   of    similar    material,    preferably    carbon,    are 

I.  Abstract  from  the  Elektrotechnischer  Anzeiger. 
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inserted  as  before  and  supplied  with  current  from 
galvanic  batteries  or  other  source  of  continuous 
current.  The  adrantage  obtained  with  this  arrange- 
ment is  the  possibility  of  employing  heavier  currents. 
It  is  doubtful,  however,  whether  these  will  be  bene- 
ficial in  all   cases. 

Intermittent  current  has  also  been  employed.  In 
both  cases  the  results  obtained  were  generally  sat- 
isfactory, but  not  so  with  alternating  current  from 
induction   coils. 

It  is  to  be  borne  in  mind  that  while  the  elec- 
trolytic and  physiological  actions  of  the  electric  cur- 
rent are  furthering  the  development  of  plant  life,  the 
chemical  action  of  the  current  contributes  to  the 
solution  of  the  earth  salts,  and  thus  exerts  a  stim- 
ulating influence.  Various  experimenters  have  be- 
lieved that  the  thermal  action  of  the  current  pro- 
duces the  favorable  result,  but  this  theory  appears 
more  than  doubtful,  on  account  of  the  infinitesimally 
small  value  of  the  current  strength  employed  in  such 
tests,  and  consequently  very   small   amount  of  heat. 

The  district  in  which  the  experiments  herewith 
described  were  carried  on  was  of  medium  quality. 
To    each    experimental    bed    was    attached    a    "con- 
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intervals.  Fig.  3  is  such  a  reproduction  of  beets. 
(A)  indicates  the  "control"  bed,  and  (B)  the  ex- 
perimental bed.  Not  only  is  the  leaf  formation 
increased,  but  the  root  formation  as  well. 

To  indicate  the  presence  of  current  a  telephone 
was  connected  to  pointed  carbon  plates  mounted  on 
hard  rubber.  These  electrodes  were  inserted  in  the 
two  beds.  With  no  current  flowing,  no  noise  was 
noticed  in  the  receiver,  while  with  current  on  the 
bed  electrodes  a  noise  became  audible. 

Fig.  4  shows  lupine  cultures  produced  by  the 
above-mentioned  earth  batteries  with  weak  currents. 
It  will  be  observed  that  the  young  plants  on  the 
right  in  the  experimental  pot  are  much  better  de- 
veloped than  the  others.  These  pots  were  sown  on 
May  24th  and  photographed  on  June  7th.  Fig.  5 
shows  a  marked  imprcA-ement  in  the  formation  of 
the  ears  of  rye  under  the  influence  of  the  electric 
current.  These  were  sown  on  May  24th  and  photo- 
graphed on  June  21st. 

It  is  essential  in  such  experiments  to  maintain  a 
suflicient  degree  of  moisture  in  the  soil.  The  elec- 
trodes in  the  earth  batteries  were  always  connected 
so  that  a  weak  current  was  flowing  day  and  night. 
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FIG.     3.       ELECTRICITY    AND    PLANT    LIFE. 


trol  bed,"  which  developed  the  plants  under  natural 
conditions.  This  arrangement  permitted  a  direct  ob- 
servation of  the  cultures  and  of  the  difference  in  de- 
velopment and  furnished  a  record,  through  photo- 
graphs. 

Fig.  I  sJiows  the  arrangement  of  the  bed  of  elec- 
trical culture.  (E)  (E)  indicate  the  electrodes, 
( K)  the  fertilizer,  and  ( G)  black  earth.  Fig.  2 
shows  a  "control  bed,"  in  longitudinal  section,  with- 
out the    electrodes. 

Experiments  were  made  on  carrots,  beets,  wheat, 
rye.  oats  and  barley.  The  seeds  were  planted  si- 
multaneously in  both  beds  and  in  like  density.  The 
beds  were  regularly  watered,  and  in  general  both 
beds   treated   alike   as  nearly  as  possible.     Eight  to 


The  results  were  almost  the  same  as  with  the  heav- 
ier  currents   applied   at    intervals    only. 

Summing  up,  it  may  be  said  that  the  results 
justify  the  assertion  that  electricity  produces  a  fa- 
vorable action  on  the  growth  of  plants  if  applied 
properly.  The  question  remains,  How  may  we 
utilize  the  advantages?  The  art  is  as  yet  in  the 
experimental  stage,  but  we  have  a  basis  to  build 
on    for   further  investigations. 

Justus  von  Liebig  commenced'  to  experiment  50 
years  ago  with  the  artificial  fertilizing  of  fields  by 
adding  salts,  etc.,  and  the  agriculturist  of  that 
time  doubted  the  possibility  of  applying  such  a 
process  on  a  large  scale;  yet  the  large  factories  of 
artificial  fertilizers  are  proof  that  the  original  ex- 
periments have  led  to  great  results.  Let  us  hope 
that  such  will  be  the  case  with  the  experiments  of 
electrically  aiding  plant   life. 


FIG.    5.       ELECTEICITV  AND  PLANT  LIFE. — RVE    CULTURES. 

14  days  after  seeding,  the  plants  were  exposed  to 
the  current  in  the  foUomng  way:  The  electrically 
equipped  beds  were  connected  with  a  battery^  of  sev- 
erals  cells  in  series  after  sunset,  the  circuit  being 
opened  at  sunrise.  Thus  the  plants  were  subjected 
in  daytime  to  natural  influences,  and  at  night  to  the 
electrochemical  actions.  Every  third  or  sixth  day 
the  current  was  reversed. 

The  beets  showed  the  most  marked  differences  m 
the  two  beds ;  the  other  beds  showed  also  some 
action. 

All  experimental  cultures  were  more  or  less  m 
advance  of  the  "control"  cultures,  as  demonstrated 
by   photographic   reproductions   made   at   fixed   time 


Telegraphic  Projects  in  Canada. 

Sir  Sandford  Fleming  of  Ottawa,  Ont.,  the  emi- 
nent Canadian  scientist,  who  has  been  foremost  in 
the  all-British  Pacific  cable  project  ever  since  its 
inception,  Is  now  actively  promoting  the  establish- 
ment of  two  very  important  schemes:  First,  the  de- 
sirability of  a  state-owned  cable  across  the  Atlantic 
and,  secondly,  the  transfer  to  the  Canadian  Postoffice 
Department  of  the  land  telegraphs  of  the  Dominion. 
The  Dominion  government  has  had  under  considera- 
tion for  a  year  or  more  the  Important  project  of 
establishing  a  government  postal  telegraph  system,  to 
be  operated  by  the  Postoffice  Department,  as  in 
England.  It  was  partly  in  pursuance  of  this  new 
policy  of  the  federal  administration  that  Mr.  Mulock, 
the  postmaster-general  of  Canada,  made  a  visit  to 
Australia,  In  May  last,  and  announced  to  the  Cham- 
ber of  Commerce  of  the  Australian  Commonwealth 
that  he  was  engaged  in  "gathering  information  to 
submit  to  the  Dominion  government  in  regard  to  a 
state-owned  cable  across  the  Atlantic  and  the  trans- 
fer of  Canadian  land  telegraphs  to  the  Postoffice 
Department."  It  is  quite  likely,  therefore,  that  at 
the  approaching  session  of  the  Dominion  Parliament 
Mr.  Mulock  will  bring  forward  a  bill  to  enable  this 
policv  to  be  carried  into  practical  effect. 

With  regard  to  the  proposed  Atlantic  cable,  Sir 
Sandford  Fleming  shows  that  a  state-owned  cable 
Is  necessary  over  this  ocean,  in  order  to  complete 
the  all-British  telegraph  line  from  Australia  to  Eng- 
land. The  cost  of  such  a  cable  is  estimated  at  about 
$2,000,000,  and  the  Interest,  sinking  fund,  cost  of 
operating  and  maintenance  would  amount  to  $166,- 
000  a  year.  The  rate  at  present  suggested  is  five 
cents  a  word  for  ordinary  messages  and  25  cents  for 
urgent  ones. 

It  is  thought  that  state  ownership  of  these  land 
and  ocean  telegraphs  will,  sooner  or  later,  be  ac- 
complished, in  view  of  the  fact  that  the  Pacific 
cable,  in  which  Canada  is  a  partner,  will  be  opened 
for  business  before  the  close  of  the  present  year. 
With  regard  to  Marconi's  achievements.  Sir  Sand- 
ford Fleming  says:  "Should  they  result  in  provid- 
ing an  alternative  means  of  transmitting  messages 
across  the  Atlantic,  more  speedily  and  more  cheaply 
than  by  electric  cable,  so  much  the  better  will  it 
be  for  the  great  objects  we  have  in  view  in  Canada," 
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Pacific  Cable  Hearings  in  Congress. 

The  Senate  committee  on  naval  affairs  gave  a 
hearing  last  week  in  Washington  on  the  Pacific 
cable  question.  George  G.  Ward,  vice-president  and 
general  manager  of  the  Pacific  Commercial  Cable 
company,  and  William  W.  Cook,  general  counsel 
for  the  company,  were  present.  In  opposing  the 
proposition  that  llie  government  lay  the  cable,  Mr. 
Ward  asked  if  it  were  fair  or  just  for  the  govern- 
ment to  lay  a  cable  in  competition  with  private  en- 
terprise, and  was  it  good  business  policy  for  the 
United  States  to  spend  probably  $15,000,000  when 
it  could  get  everything  it  desired  from  a  private 
cable  without  the  outlay  of  a  dollar?  Mr.  Cook 
declared  that  his  company  wanted  no  subsidy,  no 
grant.  All  it  did  ask  was  that  Congress  pass  no 
bill  at  all. 

Representative  Corliss  of  Michigan,  who  is  the 
author  of  a  bill  for  a  government  cable  from  San 
Francisco  to  Manila,  appeared  before  the  commit- 
tee, and  in  a  forcible  speech  represented  that  the 
Commercial  Cable  company  was  engaged  in  an  un- 
dertaking that  would  eventually  place  the  commer- 
cial interests  of  this  country  at  the  mercy  of  an 
English  cable  monopoly,  of  which  the  Commercial 
Cable  company  is  only  a  feeder,  but  nevertheless 
a  valuable  adjunct  in  completing  a  break  in  the 
cable  chain  with  which  the  older  corporation  is  en- 
gaged in  girdling  the  world.  Mr.  Corliss  earnestly 
requested  the  senators  to  probe  the  matter  thor- 
oughly before  acting.  He  told  the  committee  how 
the  company  had  defied  the  government  in  the 
past  in  laying  cables  without  the  permission  of  the 
president,  a  precedent  established  under  the  first 
administration  of  President  Grant. 

On  January  17th  another  hearing  on  the  Pacific 
cable  problem  was  given  by  the  commerce  commit- 
tee of  the  House.  Among  those  present  were  Ad- 
miral Bradford,  who  has  had  charge  of  the  cable 
soundings ;  General  Greely,  head  of  the  Signal 
Service,  who  has  devoted  much  attention  to  this 
subject;  Captain  Russel,  who  has  done  much  of 
the  cable  work  in  the  Philippines,  and  Thomas  F. 
Clark,  vice-president  of  the  Western  Union  Tele- 
graph company. 

Mr.  Clark  said  the  plan  presented  by  the  Com- 
mercial Cable  company  contemplated  exclusive  ar- 
rangements with  the  lines  in  the  Far  East,  the  effect 
of  which  would  restrict  the  business  to  this  one 
line,  preventing  competition  and  such  advantages 
to  the  Government  and  public  as  would  accrue  from 
competition. 

General  Greely  stated  that  about  10,000  miles  of 
cable  and  telegraph  were  now  under  Government 
charge.  He  favored  government  control  of  the 
Pacific  project,  and  showed  the  extent  to  which 
governments  were  extending  their  control  of  ca- 
bles. One  of  the  recent  extensions  was  by  Germany 
on  the  China  coast,  while  France  and  other  coun- 
tries were  making  similar  cable  extensions.  Gen- 
eral Greely  said  an  American  cable  to  the  Philip- 
pines would  do  much  good  in  the  Americanizing  of 
the  islands.  He  cited  instances  of  the  current  Phil- 
ippine news  that  was  reaching  the  islands  by  for- 
eign cables,  presenting  the  affairs  of  Germany  and 


German  Submarine-cable  Manufacture. 

A  recent  German  report  says  that  one  of  the  great- 
est submarine  telegraph  cable-making  works  in  the 
world  is  located  in  Germany,  the  plant  covering  an 
area  of  120,000  square  yards,  about  three-fourths 
of  which  is  under  roof.  Describing  the  process  of 
manufacturing  submarine  cable,  the  report  says  the 
castings  are  produced  of  copper  bronzes  and  alumi- 
num, and  in  the  mill  three  double  sets  of  rolls,  ar- 
ranged in  two  rows,  reduce  within  a  few  minutes 
the  copper  bars,  mostly  electrolytic  American  cop- 
per, to  300  yards  of  one-fourth-inch  wire.  The 
further  reduction  of  the  copper  and  bimetal  wires 
to  fine  wire  is  effected  by  means  of  diamond  dies, 
which  yield  wires  two  one-thou- 
sandths of  an  inch  in  diameter. 
The  diamonds  are  mounted  in 
copper,  which  is  cast  around 
them,  pierced,  and  applied  in 
multiple  sets,  consisting  of  a  se- 
ries of  trays,  diminishing  in  size 
from  the  lowest  to  the  top  tray. 
The  drawn  wire  is  cleaned  of 
oxide  in  baths  of  sulphuric  acid 
and  annealed  in  special  furnaces, 
unless  to  be  employed  as  hard- 
drawn.  Copper  plates  of  oval 
shape  are  rolled  in  Krupp  ma- 
thines  and  then  converted  into 
long  narrow  ribbons  by  a  ma- 
chine which  makes  its  cut  near 
the  circumference.  The  hot-lead 
presses  for  the  cable  sheath  are 
of  the  Huber  system.  For  the 
insulation  tests,  the  pressure  can 
be  raised  to  50,000  volts  alter- 
nating. Stabilit  is  used  for  in- 
sulation. The  flexible  stabilit, 
owing  to  its  high  insulating 
strength,  can  be  applied  in  very 
thin  layers.  In  the  halls  for  the 
preparation,  masticating,  knead- 
ing and  pressing  of  the  rubber 
and  guttapercha,  the  electric  mo- 
tors are  placed  along  the  walls, 
and  drive  the  respective  rolls  by 
means  of  long  belts.  Sulphur  chloride  is  used  for 
vulcanizing,  and  the  vapors  are  drawn  off  from  be- 
low. The  rubber  is  applied  to  wires  both  by  the 
tape  method  and  the  die  method,  which  yields  a 
seamless   covering. 


Electrical    Mine  Operation  in   Germany. 

By  Fk.\nk  C.  Perkins. 

One  of  the  most  interesting  installations  of  elec- 
trical mining  machinery  operated  entirely  by  a  direct- 
current  system  is  that  of  the  Thiederhall  company 
in  Thiede,  near  Brunswick,  Germany.  The  elec- 
trical equipment  was  furnished  by  the  Siemens  & 
Halske  company  of  Berlin,  and  the  mechanical  ap- 
paratus was  built  by  the  Nordhauser  Machine  com- 
pany, formerly  Schmidt,  Kranz  &  Co.  A  diagram- 
matic outline  of  the  mine  is  given  in  Fig.  i.  In 
this  drawing   (A)    is  the  engine  and  dynamo  room. 


Engineering  Experiments  for  the  Navy. 

A  bill  has  been  introduced  in  the  Senate  provid- 
ing for  the  erection  and  equipment  of  buildings  for 
a  naval-engineering  experiment  station  at  the  Naval 
Academy  at  Annapolis,  Md.  Naval  officials  are  greatly 
interested  in  this  project,  and  if  the  appropriation 
asked  for  is  made  it  will  result  in  the  establiishment 
of  an  engineering  experimental  laboratory  second  to 
none  in  the  country.  By  means  of  such  a  lab- 
oratory the  navy  will  be  able  to  assist  in  solving 
a  number  of  important  questions.     One  of  them  is. 


FIG.   I.      ELECTRICAL  MINE  OPER 
ATION    IN  GERMANY. — DIA- 
GRAM   OF    MINE. 


Wiraless  Marconi. — New  York  World. 


Telephone  Monoply.- 
ELECTRICAL    CARTOONS. 


"What  impudence  I" — Chicago  Daily  News- 


other   countries,    but    not    mentioning  the    most   im- 
portant developments   in  the  United   States. 

.-\dmiral  Bradford  was  favorable  to  having  the 
cable  laid,  operated  and  controlled  by  the  govern- 
ment, not  for  commercial  considerations,  but  as  a 
naval  and  military  necessity.  He  said  the  British 
navy  had  great  advantages  over  other  navies  by 
reason  of  being  linked  by  cable  with  all  insular 
possessions.  If  there  were  a  war  with  Great 
Britain  to-morrow,  he  said,  it  would  be  impossible 
for  us  to  communicate  by  cable  with  the  Philippines. 
The  Navy  Department  had  made  all  soundings,  said 
the  Admiral,  and  had  found  a  practicable  route, 
which  was  all  ready  for  the  Government  to  begin 
operations.  It  started  from  Monterey.  Cal.,  which 
he  considers  a  better  point  than  San  Francisco.  He 
did  not  recommend  a  cable  of  American  make,  as 
the  industry  was  not  developed  here,  and  it  was 
essential  to  get  the  best  the  world  produced. 


the  value  of  electricity  as  a  prime  mover  for  naval 
purposes.  Systematic  tests  and  experiments  would 
undoubtedly  prove  exceedingly  beneficial.  Another 
important  question  is  the  possibilities  of  the  storage 
battery  for  marine  purposes.  On  this  point  the 
officials  declare  that  the  discovery  of  a  storage  bat- 
tery of  decreased  weight,  but  increased  endurance, 
will  greatly  advance  the  use  of  electric  motors  in 
the  service. 


The  City  Council  of  Iowa  City,  Iowa,  has  granted 
an  electric  street  and  interurban-railway  franchise 
to  G.  W.  McKay   of  Cleveland,   Ohio. 


Electrical  Cartoons. 

Two  striking  dailj'-newspaper  cartoons  on  subjects 
of  current  electrical  interest  are  reproduced  here- 
with. One  represents  the  interesting  conception  of 
a  New  York  artist — Mr.  Bush — in  relation  to  Mr. 
Marconi's  achievements  in  space  telegraphy  and  its 
possible  effect  on  land  lines  and  submarine  cables. 
In  the  other  Mr.  Richardson  of  Chicago  has  effect- 
ively given  to  a  telephone  transmitter  a  look  of 
great  disgust  at  Judge  Tuley's  recent  decision  re- 
garding telephone  rates  in  Chicago.  Both  drawings 
have  the  merit  of  arresting  attention. 


(B)  the  main  switch- 
board, (C)  the  stor- 
age-battery plant,  (D) 
the  electric-power  cir- 
cuit, (E)  the  electric- 
ally operated  windlass 
on  the  300-meter  level, 
and  (F),  telephone 
circuit  and  instru- 
ments. 

The  electric-power 
generating  plant  is 
equipped  with  a  high- 
speed steam  engine, 
driving  a  direct-cur- 
rent generator.  The 
current  is  conducted 
through  the  switch- 
board to  a  regulating 
storage  '  battery  lo- 
cated in  an  adjoining 
room,  and  thence  to 
the  various  electric- 
ally operated  ma- 
chines in  the  mine. 
The  cables  supplying 
the  current  to  the  electric  hoisting  apparatus, 
ventilators,  pumps  and  other  mining  machines 
pass  down  the  main  shaft  and  branch  to  the 
various  working  sections  of  the  mine.  The  elec- 
trically operated  windlass,  as  shown  in  Fig.  2,  is 
driven  by  two  directly  connected  500-volt  motors 
of  150  horsepower  each.  These  motors  are  shunt- 
wound  machines  and  are  designed  to  operate  and 
elevate  the  various  loads  at  different  speeds  from 
113  millimeters  a  second  to  7.1  meters,  or  about  25 
feet  a  second.  The  hoisting  cable  weighs  1.5  kilo- 
grams per  meter  length.  The  cable  operates  at  a 
normal  speed  of  six  meters  a  second,  the  cages 
making  32  trips  an  hour.  During  each  eiglit-hour 
shift  thfe  total  weight  of  material  handled  is  about 
200  tons.  The  highest  speed  allowed  while  carrying 
men  up  and  down  the  shaft  is  three  meters  a  second. 
The  total  depth  of  the  shaft  operated  by  the  electric 
hoist  is  200  meters,  but  the  actual  depth  below  the 
surface  is  500  meters,  as  the  first  shaft  is 
300  meters  deep,  a  gallery  or  drift  connect- 
ing the  bottom  of  the  first  shaft  to  the  top  of 
the  second  shaft,  as  shown  in  Fig.  i.  A  steam 
hoisting  machine  is  used  in  the  upper  shaft  for 
raising  tlie  materials  to  the  surface  after  the  latter 
have  been  conveyed  along  the  gallery  from  the  elec- 
trical  hoisting   apparatus. 

The  speed  of  the  hoisting  motors  is  varied  without 
the  use  of  a  controlling  rheostat  or  resistance  of 
any  kind.  Two  speeds  are  obtained  for  normal 
working,  by  placing  the  motors  in  series  or  multiple. 
When  operating  at  the  high  speed  only  materials 
are  raised  in  the  hoists,  six  meters  a  second  being 
possible,  while  the  lower  speed  of  half  that  rate  is 
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always  used  when  carrying  the  miners  to  and  from 
their  work.  Two  cages  are  operated  at  the  same 
time  by  the  two  wire  ropes.  One  drum  unwinds 
and  lowers  a  cage,  while  the  other  is  winding  up 
and  raising  the  other  cage.  The  commutator  is  ar- 
ranged on  the  outside  of  each  motor,  and  the  arma- 
ture is  so  connected  to  the  drum  that  a  new  one 
may  be  placed  in  position  in  the  shortest  possible 
time,  an  extra  armature  being  always  at  hand  in 
case  of  accident  requiring  the  old  one  to  be  replaced 
instantly. 

A  great  braking  effect  is  produced  when  necessary 
by  the  operator  at  the  switches  connecting  the  mo- 
tors so  as  to  act  as  generators  supplying  current 
to  special  resistance  and  bringing  the  hoisting  drum 
to  an  almost  instant  stand.  The  absolute  control  of 
the  hoisting  apparatus  by  the  electric  motors  is 
beyond  the  possibility  of  tlie  steam  hoist.  The  hoist 
is  equipped  with  two  special  brakes,  one  for  ordi- 
nary working  and  one  as  a  safety  brake  for  use  in 
case  of  an  accident.  The  first  can  be  set  directly  by 
a  foot  lever,  controlled  at  the  operator's  stand  or 
indirectlj"  b}'  hydraulic  means.  The  necessary  water 
pressure  for  the  hydraulic  operating  of  this  brake 
is  supplied  by  a  small  pump  connected  by  an  eccen- 
tric to  the  hoisting-drum  shafting.  The  safety  brake 
comes  into  action  as  soon  as  the  cage  is  within  20 
meters  of  the  end  of  the  shaft.  A  lever  is  auto- 
matically tripped  which  controls  the  motors,  op- 
erating them  as  generators,  and  forming  an  electric 
brake.  This  lever  ma}'  also  be  operated  by  the 
engineer,   in  case  of  an  emergency.     In  addition  to 


ning  continuously,  w'hether  the  hoisting  or  other 
mining  machinery  is  at  work  or  not.  The  stoiage 
battery  is  steadily  charged  by  the  surplus  current 
while  the  apparatus  in  the  mine  is  working  under 
light  load  or   the  hoisting  machines  are  at  rest. 

One  of  the  most  essential  features  of  a  great  min- 
ing system  is  the  signaling  apparatus  and  telephonic 
equipment,  which  must  be  durable  and  of  the  highest 
grade.  It  is  absolutely  necessary  that  all  signals  be 
transmitted  accurately,  and  that  it  be  possible  to 
communicate  with  all  parts  of  the  mine  instantly 
and  without  fail.  The  terrible  consequences  which 
woitld  result  many  times  from  a  failure  of  this  class 
of  apparatus  have  caused  great  care  to  be  taken  in 
the  installation  of  the  telephones  and  signaling  in- 
dicators. Special  means  are  provided  for  connecting 
the  telephones  underground  to  the  cables  by  moist- 
ure-proof metallic  boxes,  and  additional  precautions 
are  taken  by  placing  the  entire  equipment  in  another 
case,  where  there  is  special  danger  to  the  apparatus. 

The  attendant  at  the  hoisting  machine  and  at  the 
elevator  shaft  is  supplied  with  both  telephonic  ap- 
paratus and  automatic  indicators.  The  latter  are 
shown  in  Fig.  3  and  a  characteristic  telephone  set 
in  Fig.  4.  installed  by  the  Siemens  &  Halske  company 
of  Berlin. 


ronto,  and  from  Hamilton  to  Port  Dover,  40  miles, 
while  the  Toronto  and  Hamilton  Electric  railway 
proposes  to  cover  the  40  miles  between  Toronto 
and  Hamilton. 


Extensive    Interurban    Projects    in    On- 
tario. 

If  the  electric-railway  projects  for  which  charters 
are  sought  from  the  Ontario  Legislature  at  its  pres- 
ent session,  or  even  a  considerable  portion  of  them, 


FIG.    2.       ELECTRICAL    MINE    OPERATION    IN    GERMANY. ELECTRICAL    HOISTING    MACHINE    IN    ROCK    CHAMBER. 


this  arrangement,  an  electric-signal  gong  is  rimg  as 
soon  as  the  cages  reach  the  20-meter  mark  in  the 
shaft,  thus  notifying  the  operator  to  put  on  the 
foot  or  hydraulic  brake  without  delay.  The  upright 
instrument  standards  shown  in  Fig.  2  support  a 
voltmeter,  ammeter  and  a  tachograph,  the  last- 
named  indicating  the  speed  of  the  cable. 

The  generator  in  the  power  house  has  only  a 
capacity  of  60  horsepower,  while  the  motors  at  times 
take  as  much  as  300  horsepower  in  i-aising  their 
full  capacity  through  the  shaft.  In  this  case,  of 
course,  the  storage  batteries  take  care  of  the  addi- 
tional load  for  the  short  time  required.  It  is  as- 
serted that  such  a  plant  is  not  only  very  reliable, 
having  always  a  supply  of  current  in  the  accumulat- 
ors in  case  of  accident  to  the  dynamo  plant,  but  that 
the  first  cost  is  also  much  less  in  boiler,  engine  and 
generator    machinery. 

Even  the  steam  hoisting  apparatus  in  the  first 
shaft  may  be  operated  electrically,  if  necessary,  as 
the  d}-namo  in  the  generating  station  may  be  op- 
erated as  a  motor  from  the  storage  battery,  in 
turn   driving  the  hoisting  machine   of  this    shaft. 

The  greatest  speed  at  which  the  electric  hoist  is 
capable  of  operating  is  7.1  meters  a  second,  by 
regulation  with  motors  in  parallel,  while  there  is 
also  a  middle  speed  with  the  motors  connected  in 
parallel  at  six  meters  a  second.  The  greatest  speed 
with  the  motors  in  series  is  3.6  meters  a  second,  with 
a  middle-series  speed  of  3.2  meters  a  second.  For 
repairs  and  inspection  the  speed  may  be  lowered 
to  113  millimeters  a  second.  The  manufacturers 
guaranteed  a  total  speed  of  operation  of  32  trips  an 
hour,  while  in  actual  practice  it  has  been  found 
possible  to  make  81  trips,  or  2.5  times  the  guarantee. 

The  generator   in  the  power  house   is   kept  run- 


are  built,  the  province  will  be  gridironed  with  the 
roads,  as  iio  less  than  1,046  miles  will  be  added  to 
the  rural  electric-railway  mileage  of  Ontario, 
'iwelve  companies  figure  in  the  applications,  the 
territory  in  which  they  are  interested  extending 
from  Cornwall  to  Windsor,  and  if  all  the  projected 
lines  are  built,  there  w'ill  be  a  continuous  line 
between  those  two  points,  while  to  the  north  another 
system  will  reach  from  London  to  Owen  Sound, 
skirting  the  shores  of  Lake  Huron.  American  cap- 
ital is  said  to  be  backing  the  lines  from  Toronto  to 
London  and  Guelph  to  Waterloo.  Many  of  the  new 
railways  will  tap  a  large  amount  of  new  territory, 
which,  at  present,  has  poor  market  communication. 
The  Ontario  government  is  at  present  giving  some 
attention  to  the  consideration  of  the  rates  charged 
passengers  on  electric  railways,  and  it  is  expected 
that  some  new  legislation  will  be  the  result  which 
w^ould  affect  the  electric-railway,  companies  being 
incorporated.  The  Ontario  Electric  company  is  ask- 
ing to  build  from  Toronto  to  Cormvall,  226  miles, 
and  to  Ottaw'a  from  Brockville,  55  miles.  The  Ham- 
ilton Suburban  railway  is  to  be  run  to  Waterloo ; 
from  Gait  to  Guelph,  and  from  Hamilton  to  Guelph. 
a  distance  in  all,  of  "j^  miles.  The  St.  Thomas  Street 
Railway  company  wants  to  build  from  that  city  to 
Port  Stanley,  and  to  Aylmer  and  to  London,  alto- 
gether ZZ  miles.  The  London  Raihvay  company 
desires  to  get  a  charter  for  114  miles,  being  from 
London  to  Glencoe,  Delaware  to  Strathroy,  London 
to  Ingersoll,  Thamesford  to  Brantford.  and  Brant- 
ford  to  Hamilton.  The  Sandwich,  Windsor  and 
Amherstburg  railway  wants  to  run  16  miles  to  Har- 
row and  Tecumseh.  The  Morrisburg  Electric  rail- 
way wants  to  run  to  Winchester,  and  to  have  a 
branch  to  Morewood,  29  miles  in  all.  The  Petrolia 
Rapid  Raihvay  company  has  a  scheme  for  seven 
radiating  lines,  running  €8  miles,  while  the  Goderich 
radial  lines,  along  the  shores  of  Lake  Huron,  are 
to  be  270  miles  in  length.  The  Hamilton  Radial 
company  seeks  powder  to  run  from   Mimico  to  To- 


Lake  Street  Elevated  RaWroad. 

President  Clarence  A.  Knight's  first  year's  man- 
agement of  the  Lake  Street  Elevated  Railroad  com- 
pany of  Chicago,  as  shown  by  the  reports  at  the 
annual  meeting  of  January  14th,  has  resulted  in 
some  improvement  in  the  company's  business. 
During  the  last  year  the  daily  average  of  passengers 
carried  was  increased  2,127  ^nd  the  increase  in  the 
gross  receipts  was  $28,308,  with  an  increase  in  the 
net  earnings  of  $25,369. 
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FIG.    3.       ELECTRICAL    MINE    OPERATION     IN    GERMANY, — 
UNDERGROUND    SIGNAL    STATION,   WITH  BELL. 

Following  is  a  comparative  statement: 

1901. 

Total  earniDgs 5786,462.21 

OperalingTexpenses 388,799.26 

Net  earnings S397t662.95 

Percentage  operating  expenses  to  total  earnings 49-43^ 

Total  passengers  carried 15,394,033 

Daily  average 42,175 

1900. 

Total  earnings §757,954.83 

Operating  expenses 378,661.28 

Net  earnings 5379,293.55 

Percentage  operating  expenses  to  total  earnings 49>95^ 

Total  passengers  carried 14,617.343 

Daily  average 40,048 

Among  the  improvements  made  or  arranged  for 
during  the  year  w^ere  the  following:  Third  track 
built  and  arranged  for  from  Rockwell  street  to  Forty- 
first  avenue,   at  a  cost  of  $60,000;  rails  bought  for 
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FIG.    4.       ELECTRICAL     MINE     OPERATION     IN     GERMANY. — 
TELEPHONE    EQUIPMENT. 

new  yard  at  River  Forest,  costing  $13,644;  contracts 
let  for  two  1,000-kilowatt  rotary  converters,  now 
nearly  installed,  at  Rockwell  and  Lake  streets,  cost- 
ing $42,000;  new  copper  added  to  transmission  line. 
at  a  cost  of  $8,000;  six  new  passenger  cars  added, 
costing  $3. ICO  apiece,  and  eight  new  motor  cars  and 
20  new  trailer  cars,  arranged  for. 

The  directors  elected  for  the  year  of  1902  are 
Clarence  A.  Knight.  W.  W.  Shaw,  J.  C.  Hutchins, 
W.  W.  Miller,  John  C.  Spry,  Charles  T.  Page,  H.  C. 
Hackney,  Frank  Hedley  and  W.  V.  Griffin. 

Extensions  of  the  road  to  Maywood  or  beyond 
are  discussed. 
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sentcd  and  considered,  and,  in  addition,  live  subjects 
not  on  the  programme — such  as  the  standardization 
of  advertising  literature,  the  Nernst  lamp,  the  re- 
lations of  electrical  associations,  gasoline  lighting 
and  the  like — were  brought  up  and  discussed.  A 
full  report  of  the  proceedings  is  given  in  this  issue 
of  the  Western  Electrician,  some  of  the  papers  be- 
ing reserved  for  future  publication.  The  election 
of  Mr.  I.  P.  Lord  of  Waupaca,  Wis.,  a  popular  and 
deserving  member  of  the  association,  to  the  presi- 
dency will  give  general  satisfaction;  and  all  who 
attended  the  delightful  summer  meeting  at  Waupaca 
in  igoo  will  look  forward  with  pleasant  anticipation 
to  the  mid-year  convention  of  1902,  which  is  to  be 
held  at  the  same  place. 


Professor  W.  Elwell  Goldsborouch,  professor 
of  electrical  engineering  at  Purdue  University,  who 
has  been  appointed  chief  of  electrical  exhibits  at  the 
St.  Louis  World's  Fair,  is  well  equipped  to  e.xecute 
the  duties  of  the  position  worthily.  He  is  known 
as  an  electrical  engineer  as  well  as  an  educator,  and 
has  already  had  considerable  experience  in  exposi- 
tion work.  His  wide  acquaintance  among  electrical 
men,  his  practical  experience  and  his  alert,  progres- 
sive methods  will  assist  him  in  making  a  collection 
of  electrical  exhibits  that  shall  be  a  real  exposition 
of  the  industry  as  it  shall  appear  in  1903 — or  is  it 
1904?  Both  the  exposition  authorities  and  the  re- 
cipient of  the  honor  are  to  be  congratulated  on  the 
selection. 

Apropos  of  the  electrical  features  of  the  St.  Louis 
World's  Fair,  it  is  interesting  to  note  that  the  power 
supply  will  come  from  divided  sources — 8,000  kilo- 
watts to  be  generated  on  the  fair  site  and  a  like 
amount  to  be  supplied  from  a  plant  or  plants  out- 
side the  grounds.  Why  this  combination  system  is 
adopted  is  not  quite  clear.  Possibly  greater  econ- 
omy is  thus  secured;  but  in  these  days  of  5,000  to 
8,000-horsepower  units,  it  is  a  matter  of  some  regret 
that  the  largest  service  engine-dynamo  at  St.  Louis 
will  be  of  no  larger  size  than  3,200  horsepower. 
People  who  go  to  a  show  like  to  see  big  things ; 
but,  apparently,  if  they  wish  to  see  big  generators, 
they  will  journey  to  Chicago,  Niagara  Falls  or  New 
York  rather  than  to  St.  Louis. 


.  ..    73 
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Last  week's  convention  of  the  Northwestern  Elec- 
trical association  was  a  well-attended  and  profitable 
gathering.    Several   papers    of    interest    were    pre- 


Mr.  Westinghouse  is  surprisingly  pessimistic  in 
his  recent  letter  to  the  New  York  Times  calling 
attention  to  the  dangers  of  electric  railways,  owing 
to  the  risk  of  fire  and  "because  of  the  presence  of 
the  heavy  electrical  machinery  which  it  is  proposed 
to  attach  to  iseveral  cars  of  each  train."  The  letter 
has  attracted  much  attention.  Electrical  men  gen- 
erally, while  conceding  Mr.  Westinghouse's  great 
experience  and  commanding  position  in  the  industry, 
are  disposed  to  differ  with  him  in  this  matter.  Ex- 
perience, which  is  the  best  of  all  teachers,  has  shown 
conclusively  enough,  it  would  seem,  that  electricity 
■has  lessened  rather  than  increased  the  dangers  of 
railroading. 

Third-rail  electric  systems  have  been  in  use  for 
seven  years  in  Chicago  on  the  elevated  roads,  car- 
rying in  that  time  at  least  325,000,000  passengers, 
and,  so  far  as  we  are  aware,  no  passenger  has  ever 
been  killed  or  even  seriously  injured  by  the  electric 
current.  The  record  of  the  Baltimore  tunnel,  of 
the  Central  London  and  other  electric  railways  in 
London  and  of  the  elevated  lines  in  Boston  and 
Brooklyn  has  been  almost  equally  good  as  to  acci- 
dents purely  electrical  or  made  more  dangerous  by 
the  presence   of  electricity. 

On  the  Liverpool  (England)  overhead  railway, 
which  is  electrically  operated,  a  bad  accident  took 
place  in  a  tunnel  on  December  27th  last  by  which 
two  passengers  and  four  employes  were  killed.  In 
this  case  there  was  a  fire,  due,  apparently,  to  the 
short-circuiting  of  a  motor  armature.  The  motors 
were  nine  years  old  and  not  of  the  ironclad  type. 
Yet  12  minutes  elapsed  between  the  first  flashing  and 
the  time  when  the  fire  had  arrived  at  a  serious  state. 
All  the  passengers  could  have  escaped  had  they  been 
prompt.  This  fire  would  have  been  trivial  had  it 
not  been  for  the  fact  that  the  wind  was  blowing 
through  the  tunnel  with  the  strength  of  a  hurricane. 

The  Liverpool  accident,  which  probably  could  not 
be  duplicated  with  the  later  construction  on  Ameri- 
can elevated  and  tunnel  roads,  is  the  only  one  of 
serious  magnitude  to  stand  against  the  splendid 
record  of  electricity  in  railroad  work  in  this  country. 
It  is  no  wonder  that  at  the  present  time  no  other 
agent  for  transmitting  power  is  seriously  considered 


in  railway  operation  in  cities,  whether  the  lines 
be  on,  above  or  beneath  the  surface.  William  Bar- 
clay Parsons,  chief  engineer  of  the  Rapid  Transit 
Commission  in  New  York,  is  not  an  electrical  man, 
but  he  states  the  case  truthfully  when  he  says : 
"There  is  no  need  of  experiments.  We  know  what 
electricity  can  do.  Here  in  New  York  we  are  build- 
ing an  electric  road  to  cost  over  $30,000,000,  and 
we  will  run  trains  more  frequently  than  in  the  New 
York  Central  tunnel.  All  talk  of  the  weight  of  the 
traflic  and  the  trains  proving  too  heavy  for  the 
latest  electrical  inventions  is  worthless  in  view  of 
the  practical   tests  we  have  for  our  guidance." 

'I'ruly,    electricity   has    shown    what    it   can    do    in 
railway  work.     Its  record  speaks  for  it. 


Inasmuch  as  the  United  Kingdom  and  its  de- 
pendencies are  by  far  the  best  foreign  customers  of 
the  United  States  in  the  line  of  electrical  machinery 
and  apparatus,  the  economic  conditions  prevailing 
in  Great  Britain  are  of  much  interest  to  electrical 
men.  One's  estimate  of  what  these  conditions  are 
depends  a  good  deal  on  the  point  of  view.  Thus,  in 
what  appears  to  us  to  be  the  conservative  annual 
report  of  United  States  Consul  Boyle  of  Liverpool, 
it  is  stated  that  in  England  it  is  conceded  that  in 
manufactures  Great  Britain  has  within  the  last  few 
years  failed  to  meet  the  competition  of  the  United 
States  and  Germany.  Several  reasons  are  given  for 
this  state  of  affairs — the  lack  of  "fair  trade,"  educa- 
tional status,  the  attitude  of  the  workmen,  and  so  on. 
Some  interesting  examples  of  the  last-named  disa- 
bility are  given.  Mr.  Boyle  notes,  for  instance,  that 
only  recently  a  strike  was  averted  by  arbitration  at 
Laird's  shipbuilding  yard,  on  the  Mersey,  opposite 
Liverpool,  the  dispute  being  as  to  whether  the  en- 
gineers (machinists)  or  the  shipwrights  should 
place  an  electric  dynamo  in  position.  The  consul 
sums  up,  in  part,  as  follows:  "The  probabilities  are 
that  foreign  competition  will  go  on  its  conquering 
way  until  hard  times  overtake  the  British  people; 
that  then,  with  their  habitual  thoroughness,  they  will 
undertake  the  task  of  reforming  their  educational 
system,  of  modernizing  their  system  of  manufac- 
ture, and  of  changing  the  restrictive  customs  and 
habits  of  the  work  people.  In  the  meanwhile,  now 
is  the  time  for  American  manufacturers  to  get  a 
stronger  foothold  in  this  country.  The  introduction 
of  our  goods  into  England  has  enormously  increased 
during  the  last  year.  At  present  there  is  a  general 
demand,  particularly  in  Liverpool,  for  American  ag- 
ricultural implements,  furniture  (both  office  and 
household),  boots  and  shoes,  electrical  appliances, 
bolts,  nuts,  etc.  One  suggestion  made  several  times 
in  these  reports  is  reiterated  with  emphasis :  Do  not 
let  considerations  of  cheapness  or  greater  profits 
lead  to  deterioration  of  the  original  high  standard 
of  goods." 

The  other  point  of  view  may  be  found  in  an  arti- 
cle in  the  London  Electrical  Review:  "Americans 
throw  away  the  advantages  they  have  secured  to 
themselves  by  their  methods,  for  they  fail  to  secure 
quality,  Their  wares  are,  perhaps,  mechanically 
good ;  they  look  well,  are  made  perhaps  promptly  to 
time;  but  they  do  not  possess  the  quality  of  dura- 
bility, and  this  is  the  quality  that  has  made  English 
work  respected  the  world  over,  and  that  should  not 
now  be  dropped.  *  *  *  But  the  time  may  come 
when  Americans  will  realize  their  imperfections  and 
shortcomings.  They  will  then  adopt  British  ideas 
of  work,  and  graft  them  on  their  improved  shop 
methods.  We  shall  then  have  real  competition  to 
face.  *  *  *  There  is  not  sufficient  skilled  labor 
in  America  of  the  special  kind  that  is  necessary 
where  machine  building  is,  as  with  us,  an  art,  and 
not  a  process.  In  America  it  is  a  process,  and  gen- 
erally speaking,  it  always  has  been.  Here  it  is  still, 
to  a  great  extent,  an  art,  the  lineal  descendant  of 
the  old  handicraft  days.  *  *  *  ft  cannot  be  dis- 
puted that  there  are  some  shocking  examples  of 
mechanical  depravity  sent  over  here  from  America. 
The  really  good  and  first-rate  makers  are  in  the 
minority." 

We  cannot  agree  with  the  English  journal  in  its 
views  on  the  lack  of  quality  in  American  machinery, 
particularly  electrical  machinery,  with  which  we  are 
most  familiar.  To  us  it  seems  that  the  Electrical 
Review  still  fails  to  grasp  the  situation,  and  that 
if  its  self-delusion  is  typical,  it  will  be  some  time 
before  the  English  manufacturers  will  effectively 
meet  American  competition.  But  it  is  always  well 
to  bear  in  mind  the  American  consul's  adjuration: 
Do  not  let  the  quality  of  the  goods  deteriorate. 
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NORTHWESTERN  ELECTRICAL  ASSOCIATION. 


An  attendance  somewhat  larger  than  usual,  con- 
sisting of  about  170  delegates  and  guests,  good  dis- 
cussions on  many  topics  of  interest  to  central-station 
men  and  several  carefully  prepared  papers  were 
features  that  marked  the  tenth  annual  convention 
of  the  Northwestern  Electrical  association,  held  in 
Milwaukee,  Wis.,  on  January  15th  and  i6th.  The 
sessions  were._,held  in  the  Hotel  Pfister  and  were 
efficiently  presided  over  by  Mr.  E.  L.  Debell,  the 
retiring  president.  Secretary  Mercein  was  present 
and,  as  usual,  was  attentive  to  the  wants  of  the 
members  and  the  interests  of  the  association  through- 
out the  convention.  Mr.  Irving  P.  Lord,  president 
of  the  Waupaca  Electric  Light  and  Railway  com- 
pany of  Waupaca,  Wis.,  was  elected  president, 
and  the  association  accepted  his  invitation  to  hold 
a  summer  convention  at  Waupaca,  the  meeting  place 
of  the  successful  summer  convention  of  igoo.  Es- 
pecially fine  weather  prevaiiled  during  the  week, 
which  helped  materially  in  making  the  convention 
one  of  the  best  the  association   has   ever  held. 

The  convention  was  called  to  order  about  noon  on 
Wednesday  by  President  Debell.  The  reading  of 
the  president's  address  and  the  report  of  the  sec- 
retary-treasurer were  postponed  till  afternoon.  An- 
nouncement was  made  by  Secretary  Mercein  that,  in 
addition  to  the  printed  programme,  he  had  secured 
Professor  Warren  S.  Johnson  and  C.  S.  Fortier, 
the  inventors  of  a  wireless-telegraph  system,  to  give 
a  talk  and  demonstration  on  wireless  telegraphy  on 
Thursday  afternoon.  The  meeting  then  adjourned 
till   afternoon. 

Officers'   Reports. 

On  assembling  at  2  p.  m.  the  president  read  his 
address,  in  which  he  said : 

"The  exchange  of  ideas  and  the  knowledge  gained 
of  superior  methods  of  conducting  our  business 
cannot  fail  to  benefit  us  if  thoughtfully  received  and 
considered.  Constant  changes  and  improvements  are 
being  made  in  the  equipment  of  electrical  properties, 
and  vast  sums  of  money  are  yearly  spent  for  the 
reconstruction  of  plants  that  were  new  and  up-to-date 
a  few  short  years  ago.  It  is  entirely  likely  that 
some  of  this  money  could  be  saved,  or  made  more 
productive,  if  investors  w"Ould  first  seek  and  obtain 
the  experience  of  those  who  have  already  made  simi- 
lar changes.  The  services  of  competent  engineers 
are,  of  course,  necessary,  but  oftentimes  no  advice 
is  so  good  as  tliat  of  a  friend  who  has  been  through 
the  mill. 

"The  work  of  our  legislative  committee  for  the 
last  year  has  been  confined  to  the  state  of  Wisconsin, 
where  very  strong  etforts  were  necessary  to  prevent 
the  enactment  of  numerous  laws  adverse  to  our  in- 
terests. These  efforts  have  been  entirely  successful, 
and  reflect  much  credit  on  the  committee.  I  take 
this  occasion  to  impress  upon  all  Wisconsin  central 
stations  the  necessity  of  greater  support  and  co- 
operation in  this  important  work.  Every  company 
in  the  state  should  share  in  the  necessary  expense 
and  w'ork,  and  also  become  members  of  this  associa- 
tion, in  order  to  insure  complete  co-C'peration  and 
harmony.  It  has  been  necessary  each  year  to  send 
representatives  to  our  state  capital  to  defend  our 
interests,  and  while  the  successful  results  have  been 
enjoyed  by  all  alike,  the  labor  and  expense  have  been 
borne  by  a  few.  I  hope  in  the  future  to  see  a 
marked  change  in  this  condition." 

Thomas  R.  Mercein,  secretary-treasurer  of  the  as- 
sociation, then  presented  his  report.  Among  other 
things  he  said:  "I  think  the  association — its  Wiscon- 
sin members  especially^s  under  obligations  to  its 
president  and  legislative  committee  for  their  efficient 
work  with  the  Legislature  last  spring.  Not  a  single 
bill  obnoxious  to  your  interests  was  passed  at  that 
session,  though  42,  as  I  remember,  were  introduced. 
The  association  also  employed  a  regular  attorney 
at  Madison  to  look  after  its  interests  in,  the^  Legis- 
lature. Our  last  year's  innovation  of  printing  pa- 
pers in  advance,  having  apparently  met  your  ap- 
probation, I  have  continued  the  plan  for  this  con- 
vention. Apropos  of  papers,  as  long  as  the  matter 
of  arranging  programmes  is  left  to  the  secretary,  it 
would  aid  him  greatly  and  simplify  his  work  if.  dur- 
ing the  interval  between  conventions,  members 
would  write  him  specifying  the  subjects  they  would 
like  to  hear  papers  on.  It  is  difficult  at  best  to  get 
papers  from  good  people,  though  our  association 
has  been  very  fortunate  in  that  respect.  But  the 
difficulty  is  increased  by  the  worry  over  what  sub- 
jects will   most  interest  our  members." 

New   Members. 

The  membership  committee,  consisting  of  P.  H. 
Korst.  R.  F.  Kountz  and  I.  P.  Lord,  was  then  ap- 
pointed and  immediately  reported  on  the  following- 
named  gentlemen  and  corporations,  who  were  elected 
members  of  the  association:  A.  W.  Grabe,  super- 
intendent Plankinton  estate,  Milwaukee.  Wis.;  C.  H. 
Williams,  superintendent  electrical  department  Mad- 
ison Gas  and  Electric  company.  Madison.  Wis. ; 
Beloit  Electric  company.  Beloit.  Wis. :  George  L. 
Smith,  superintendent  electric-light  plant.  Harbor 
Springs.  Mich.:  Robert  D.  Crawford,  superintendent 
electric-light  plant,  Carrelton,  N.  D. ;  Irving  Butter- 
worth,  general  manager  Denver  Consolidated  Gas 
and  Electric  company,  Denver,  Colo. ;  A.  P.  Lathrop, 


president   and  general  manager  St.   Paid  Gas  Light 
company,    St.    Paul,   Minn. 

Correspondence   Schools. 

Professor  D.  C.  Jackson  of  the  University  of  Wis- 
consin made  an  informal  report,  as  chairman  of  the 
committee  on   correspondence    schools,   as   follows : 

"I  regret  to  say  that  during  the  last  six  months 
I  have  been  so  busy  that  I  have  not  carried  on  the 
correspondence  which  I  started  with  the  correspond- 
ence schools,  and  the  committee  has  not  been  gotten 
together  to  make  a  report.  The  correspondence 
schools,  and  especially  the  International  Correspond- 
ence School  and  the  American  Correspondence 
School,  undertook  to  revise  their  courses  in  order 
to  bring  them  up  more  closely  to  date  and  make 
them  more  adaptable  to  central-station  purposes. 
They  forw^arded  to  the  chairman  of  the  committee 
outlines  along  the  proposed  basis,  and  at  that  time 
business  affairs  interfered  with  my  further  attention 
to  the  matter,  and  I  have  not  been  able  to  take  it 
up  again ;  but  the  correspondence  schools  have  pro- 
ceeded, notwithstanding  the  fact  that  we  have  not 
gone  further,  and  they  have  greatly  improved  their 
courses.  I  am  sure  they  have  made  them  very 
much  more  advantageous  for  central-station  men 
as  a  result  of  the  stimulus  given  through  the  action 
of  this   association." 

As  it  was  thought  that  nothing  more  could  be 
gained  by  continuing  the  work,  the  report  was  ac- 
cepted and  the  committee  discharged,  A  vote  of 
thanks  was  extended  to  the  committee  for  its  very 
able  work. 

Report  of  Legislative  Committee. 

Ex-Governor  W.  H,  Upham  of  Marshfield.  Wis., 
presented  a  report  as  chairman  of  the  legislative 
committee.  He  said:  "I  went  to  Madison  and  put 
in  five  days'  work  at  the  legislative  session,  and 
appeared  before  committees  twice  and  interested  the 
members  who  had  electric  lights  in  their  districts. 
As  has  'been  announced  by  the  president,  these  bills 
were  all  defeated,  and  I  am  free  to  say  that  this 
list  of  bills  was  of  a  most  vicious  character.  I 
presume  the  legislators  who  introduced  them,  having 
devoted  themselves  to  the  public  service,  thought  it 
no  more  than  fair  to  devote  all  the  private  property 
of  their  constituents  to  the  public  service,  and  had 
the  bills  passed  the  electric-light  companies  of  this 
state  would  have  been  mostly  annihilated  as  corpo- 
rations. While  the  majority  of  the  Legislature,  I 
think,  were  fair-minded  men,  there  were  some  who 
were  guided  by  what  interests  I  know  not,  yet 
certainly  not  by  the  true  interests  of  their  con- 
stituents ;  but  the  Legislature,  before  the  session 
was  through,  effectually  buried  these  bills  where 
they  properly  belonged.  This  association  is  cer- 
tainly useful  in  protecting  its  own  interests,  and 
especially  its  interests  before  the  Legislature." 

Considerable  discussion  was  had  upon  the  w^ork 
of  the  legislative  committee.  Several  of  the  mem- 
bers living  in  states  other  than  Wisconsin  believed 
that  the  committee  had  not  looked  after  vicious 
legislation  in  those  states  as  efficiently  as  it  had  in 
Wisconsin,  and  they  w^ere  of  the  opinion  that  each 
state  should  be  represented  by  a  committee  of  three 
which  would  look  out  for  the  interests  of  the  electric- 
light  and  railway  legislation  in  that  state.  It  was 
finally  decided  to  appoint  a  committee  of  three  from 
every  state  which  had  three  active  members  of  the 
association,  with  a  general  chairman  or  president 
of  the  entire  committee,  and  a  chairman  of  each 
state   committee. 

Upon  motion  the  legislative  committee  and  the 
president  were  given  a  vote  of  thanks  for  their  w^ork. 

The  following-named  members  were  appointed  on 
the  new  legislative  committee :  S.  B.  Livermore,  Wi- 
nona, Minn.,  chairman:  Illinois,  C.  E.  Hav  of  Spring- 
field. W.  H.  Schott  of  Chicago  and  E.  P.  Maxwell 
of  Dixon :  Michigan,  W.  Worth  Bean  of  St.  Joseph, 
W.  F.  Kingan  of  Sault  Ste.  Marie,  and  E.  D.  Dan- 
iel! of  Menominee;  Wisconsin,  H.  C.  Higgins  of 
Marinette,  T.  F.  Grover  of  Fond  du  Lac  and  C.  H. 
Williams  of  Madison;  Minnesota.  S.  B.  Livermore 
of  Winona.  H.  J.  Gille  of  St.  Paul  and  G.  D.  Shep- 
ardson  of  Minneapolis;  Indiana,  J.  H.  Harding  of 
Laporte.  A.  M.  Barron  of  South  Bend  and  H.  W. 
Frund  of  Vincennes.  The  Iowa  sub-committee  was 
not  announced,  with  the  exception  of  C.  C.  Ham- 
mond of  Mason  City. 

Standardization  of  Advertising  Literature. 

Under  the  head  of  miscellaneous  business  H.  J. 
Gille  of  St.  Paul,  Minn.,  said  that  one  thing  had 
struck  him  forcibly,  especially  in  the  last  two  years, 
and  that  was  the  question  of  advertising  literature 
and  the  shape  in  which  it  should  be  gotten  out,  how 
it  should  be  filed  away  and  how  it  should  be  made 
most  valuable  to  central-station  men.  "As  at  pres- 
ent sent  out.  much  valuable  advertising  matter  can- 
not be  filed  or  kept  for  reference,"  he  said,  "and 
it  seems  to  me  the  largest  part  of  it  finds  its  way 
to  the  waste  basket  about  the  minute  it  gets  into 
the  office.  A  great  deal  of  money  is  spent  by  man- 
ufacturers in  advertising,  which,  if  in  proper  shape 
to  file  and  kept  in  some  form  where  it  could  be 
readily  referred  to  by  central-station  men,  would  be 
of  great  advantage  to  them.  I  counted  up  the  other 
day  38  different  sizes  of  advertising  matter  gotten 
out  now.     If  that  was  gotten   up  in  some  standard 


form,  so  that  it  could  be  bound  or  kept  intact,  classi- 
fied, as  it  were,  it  seems  to  me  it  would  be  a  pretty 
good  scheme  for  all  concerned,  I  just  bring  that 
up  because  I  believe  it  would  be  well  to  do  some- 
thing in  that  direction  if  we  can." 

A.  M.  Barron  of  South  Bend,  Ind.,  indorsed  the  re- 
marks of  Mr.  Gille  in  regard  to  some  imiform  shape 
of  advertising  matter.  F.  W.  Bowen  of  Kenosha. 
Wis,,  and  George  Cutter  of  Chicago  also  discussed 
the  subject,  and  it  was  finally  decided  that  a  com- 
mittee be  appointed  to  recommend  some  standard 
size  or  form  of  the  advertising  matter  sent  to  cen- 
tral stations  and  also  to  recommend  or  report  to 
the  association  upon  some  device  for  filing  all  such 
advertising  matter.  The  members  appointed  on  the 
committee  were   Messrs.   Gille,   Bowen  and   Barron. 

Nernst  Lamp  Discussion. 

On  Thursday  morning  a  discussion  was  had  on 
the  Nernst  lamp,  in  answer  to  a  question  by  H.  J. 
Gille  of  St.  Paul,  Minn.,  who  wanted  to  know  what 
results  have  been  obtained  by  putting  the  lamps  in 
service  among  customers  in  cities.  He  said  his  com- 
pany had  some  in  St.  Paul.  A  general  discussion 
then    followed : 

Professor  D.  C.  Jackson  of  Madison,  Wis. :  We 
have  some  of  the  lamps  in  service,  and  I  must  say 
they  give  the  most  charming,  soft  light  that  is  to 
be  had  from  any  artificial  source  of  illumination. 
The  illumination  from  the  Nernst  lamp  is  almost 
of  the  same  quality  as  the  very  delightful,  soft  light 
that  one  gets  on  a  summer  day  when  the  sky  is 
more  or  less  covered  with  white  clouds.  As  far 
as  economy  and  life  are  concerned,  we  have  not 
had  the  lamps  in  use  long  enough  to  tell  anything 
about  it,  but  I  do  not  doubt  that  the  company's 
statements  are  to  be  relied  upon.  We  have  had 
lamps  running  perhaps  for  from  150  to  200  hours,  and 
as  yet  we  have  experienced  no  difficulty  with  them. 
The  lamps  that  we  have  in  regular  operation  arc 
six  of  the  two-filament  and  three  of  the  three-fila- 
ment, and  two  or  three  lamps  that  do  not  operate 
very  frequently  have  caused  us  no  trouble.  Pro- 
fessor Swenson  has  a  single-filament,  iio-volt  lamp 
in  his  library  at  his  house,  for  a  reading  lamp. 
Those  that  are  in  use  by  the  university  in  the  engi- 
neering laboratories  are  all  220-volt  lamps.  We  have 
changed  a  few  glower  holders,  but  there  is  no  diffi- 
culty about  that  whatever ;  and  we  have  not  taken 
the  trouble  to  clean  the  globes  yet,  I  presume  that 
we  ought  to  do  that  in  accordance  with  instructions. 
Of  the  lamps  that  came  to  us  every  one  ran  per- 
fectly from  the  start,  without  any  adjustment  what- 
ever or  any  examination,  with  the  exception  of  one, 
which,  for  some  reason,  did  not  change  over ;  but 
I  turned  this  lamp  over  to  one  of  our  wiremen,  and 
he  fixed  it,  and  I  have  never  heard  from  it  since. 
So  I  have  come  to  the  conclusion  that  so  far  as  the 
mechanism  of  the  lamp  is  concerned,  they  are  thor- 
oughly reliable  devices.  They  always  start  all  right, 
and  the  only  question  I  have  in  my  mind  at  all  is 
with  respect  to  their  life,  and  I  have  no  reason 
whatever  in  that  respect  to  doubt  the  statements  of 
the  company.  I  believe  they  must  be  accurate.  The 
objection,  I  understand,  that  the  company  has  to 
putting  out  no-volt  lamps  is  that  they  are  not  quite 
so    economical   as  the   220-volt  lamps. 

Mr.  Gille:  The  only  serious  trouble  that  we  have 
had  is  in  getting  all  the  glowers  started  when  the 
lamp  is  turned  on.  If  a  lamp  is  put  up  in  a  place,  a 
three-glower  lamp,  for  instance,  put  up  to  take  the 
place  of  an  arc  light,  and  there  is  only  one  glower 
that  gets  started,  there  is  a  pretty  strong  kick  right 
off;  and  we  have  not  had  the  lamps  long  enough 
to  know  what  the  maintenance  charge  will  be.  We 
have  l3urnt  out  four  or  five  glowers,  so  far,  but  we 
have  tried  to  run  the  lamps  at  as  near  220  volts 
as  possible.  The  only  serious  trouble  we  have  had 
is  that  the  glowers  do  not  all  start  at  once.  I  would 
like  to  ask  Professor  Jackson  if  they  have  turned 
the  lamps  on  and  off  very  much? 

Professor  Jackson:  These  lamps  that  we  have 
in  regular  use,  of  course,  are  turned  on  every  day 
and  turned  off,  and  I  have  sometimes  gone  to  the 
lamps  just  simply  to  see  how  long  it  would  take  them 
to  come  on  under  different  conditions.  I  suppose 
they  average  being  turned  on  and  off  a  couple  of 
times  a  day,  with  an  average  of  an  hour  and  a  half 
or  two  hours'  burning  per  day.  The  reason  that 
these  lamps  are  so  frightfully  overrun  at  times  is 
because  they  happen  to  be  on  a  three-wire  secondary 
that  has  specific  conditions  that  cause  very  bad  un- 
balancing at  certain  times.  That  is  our  own  fault 
— it  is  the  consumer's  fault — and  we  recognize  it 
and  are  willing  to  stand  the  disadvantages  for  the 
advantages  we  are  gaining  for  the  time  being  for 
laboratory  purposes.  Now,  in  respect  to  that  ques- 
tion of  the  glowers  coming  on.  I  have  taken  the 
trouble  to  look  at  the  lamps  sometimes  when  the 
globe  was  off,  and  I  have  noticed  that  the  glowers 
did  not  always  come  on  at  the  same  time ;  that  is, 
first  one  glower  would  come  on  and  then^  its  heat 
would  bring  the  other  glower  into  position,  etc., 
but  our  lamps  have  caused  us  no  trouble  in  that 
respect,  as  they  come  on  entirely  in  a  comparatively 
short  time, 

Mr,    Gille:     Don't    you    think    that    probably    the 

holder  that  holds  the  glowers   in  position  could  be 

changed    so    that   the   glowers    could    not   get    away 

from  the  heaters? 

Professor  Jackson :     I  do  not  doubt  but  that  there 
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will  be  a  lot  of  improvements  made  in  the  next  six 
months. 

-Mr.  Gille:  I  have  tried  to  study  the  question  a 
little  bit,  and  it  seems  to  me  that  by  jarring  the 
lamp  slightly,  the  glowers,  being  seated  on  these 
spring  wires,  jump  out  of  position,  and  that  is 
probably  the  reason  the  glowers  do  not  all  start  at 
once. 

Professor  Jackson:  I  think  you  are  right,  prob- 
ably, for  I  have  noticed  that  the  glowers  that  sag 
a  little  bit  very  often  do  not  come  on  immediately, 
and  the  sagged  glower  will  come  on  after  being 
subjected  to  the  radiation  of  heat  from  the  working 
glower.  The  fact  that  the  illumination  is  so  mag- 
nificently satisfactory  makes  me  believe  that  there 
is  a  very  great  future  for  that  type  of  lamp. 

J.  li.  Harding  of  Laporte,  Ind.:  I  have  had  one 
of  the  three-glower  lamps  in  use  something  over  a 
thousand  hours,  and  three  of  the  single  glowers. 
The  trouble  that  the  gentleman  speaks  of  in  the 
glowers  not  starting,  some  of  them  not  coming  on, 
1  found  due  to  the  fact  of  evident  carelessness  in 
putting  the  glower  in  connection  witli  the  holder. 
"In  doing  that  the  leading  wire  from  the  glower  to 
the  base  and  the  plug  were  sprung  or  bent ;  whereas, 
had  they  been  brought  up  by  twisting  the  plug  a 
little  bit,  bringing  them  down  rather  snug,  the 
glowers  would  have  been  held  then  perfectly  in 
place.  On  the  three-glower  lamp  we  have  had  in 
use  something  over  a  thousand  hours  we  have  had 
occasion  to  replace  the  glowers  once,  that  is,  instead 
of  changing  all  the  glowers  in  the  holder  that  we  had 
originally  in  the  lamp,  we  put  in  a  new  holder  with 
the  glowers  complete.  They  have  been  in  about 
a  hundred  hours  now,  and  the  other  one  ran  fully  900 
hours  without  the  loss  of  a  glower. 

The  one  point  that  does  not  strike  me  very  favor- 
ably is  the  feature  of  the  glower  or  holder  becoming 
black,  but  I  think  we  will  have  no  difficulty  in 
overcoming  that  by  using  a  paste  of  some  description 
that  will  scrape  off  readily,  in  sending  out  our  hold- 
ers from  the  central  station,  letting  a  man  take  them 
out  and  leave  them,  if  you  will,  with  the  customer, 
letting  them  make  the  change,  and  then  the  central- 
station  man  gathering  up  the  holders  at  reasonable 
times,  replacing  them  and  letting  one  man  go  over 
the   feature  of  putting  them  in   shape. 

I  have  been  more  than  pleased  with  the  lamp. 
We  received  our  lamps  with  the  heavy  sand-blast 
shade,  which  cut  down  the  quantity  of  light  very 
materially,  and  I  found  by  substituting  a  light  ala- 
baster siiade  that  for  commercial  use  we  got  a 
very  much  more  desirable  light,  and  it  has  proved 
very  satisfactory  to  us  as  far  as  we  have  gone.  It 
is  new  to  us,  and  we  have  not  had  very  much  ex- 
perience with  it.  ,,    ,., 

F.  W.  Bowen  of  Kenosha,  Wis.:  I  would  like 
to  ask  the  gentlemen  who  have  operated  Nernst 
lamps  to  give  us  in  as  short  a  way  as  possible  then- 
idea  of  the  question  of  maintenance.  It  is  well 
enough  for  a  supply  house  to  sell  a  man  any  device, 
but  the  central-station  man  after  that  is  interested 
in  the  thing,  because  he  has  really  got  to  maintain 
it  He  has  got  to  keep  the  thing  going  to  get  rev- 
enue from  it.  I  would  like  to  ask  about  what  the 
gentleman's  idea  is  of  that  question  of  maintenance, 
whether  it  should  be  along  the  lines  on  which  we 
have  usually  maintained  arc  lamps,  or  on  some  other 

Mr.  Harding:  In  my  case  I  have  furnished  the 
customer  with  the  lamp  at  the  cost  price,  contem- 
plating the  taking  care  or  maintaining  of  lamps  and 
glower  free  of  charge.  That  includes  the  replacing 
of  any  wornout  parts  of  the  lamp.  In  that  way  we 
will  have  much  less  expense  for  the  unit  of  light 
to  contend  with  than  we  have  with  the  enclosed  arc. 
in  my  opinion,  although  we  are  not  far  enough 
along  to  know  just  where  we  will  wind  up. 

Mr  Gille:  We  have  no  definite  plans,  but  it  seems 
to"  me  if  there  is  going  to  be  any  great  expense 
wmebody  must  stand  it,  and  the  question  of  the 
glowers  'I  do  not  think  is  the  only  question  to  be 
considered.  There  are  some  very  delicate  parts 
there  liable  to  get  broken,  and  if  the  building  vi- 
brates a  great  deal,  there  is  liable  to  be  trouble,  I 
believe,  and  it  seems  to  me  that  if  we  put  in  many 
Nernst  lamps  it  should  be  with  the  understanding 
that   the  customer  should   pay   for  the   repairs. 

Mr.  Bowen:  In  using  the  Nernst  lamp  wc  get  a 
decreased  revenue  per  candle.  Now.  then,  the  ques- 
tion is  whether  the  central  station  slionld  furnish 
the  means  to  their  customers  for  decreasing  that 
revenue  or  increasing  the  light  for  the  same  revenue, 
which  is  the  same  thing.  Gas  companies  do  not 
furnish  Wclsb.ichs  or  other  incandescent  mantles. 
The  customer  furnishes  those.  Now,  then,  what 
should  wc  do  in  case  the  Nernst  lamp  becomes  a 
commercial  success  and  comes  into  general   use.' 

Summer  Meeting. 

Irving  P.  Lord  of  Waupaca,  Wis.,  brought  the 
matter  of  holding  a  summer  meeting  before  the 
convention.  .\  committee,  consisting  of  Mr.  Lord, 
J.  II.  Harding,  and  S.  Mainland,  was  appointed  to 
investigate  the  advis.ahility  of  holding  such  a  meet- 
ing or  outing.  The  committee  found  that  the  senti- 
ment of  the  members  of  the  association  was  largely 
in  favor  of  a  "summer  convention  and  outing."  with 
the  two  words  "convention"  and  "and"  in  small  let- 
ters and  recommended  that  the  association  hold  its 
1902  summer  meeting  at  the  Grand  View  Hotel  at 
the  Chain  o'  Lakes.  Waupaca.  Wis.,  on  June  25th. 
26th  and  27th,  and  that  "sociability  and  innocent 
amusements  be  made  one  of  the  features  of  the  order 
of  exercises."  The  committee  further  recommended 
that  "the  wives,   daughters  and  lady   friends  of  our 
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members  be  especially  invited  to  attend,  and  thereby 
assure  us  the  most  largely  attended,  successful  and 
enthusiastic  summer  meeting  in  the  history  of  our 
association." 

The  question  of  holding  a  summer  convention  at 
all  or  not  was  discussed  at  some  length  by  several 
of  the  members  present,  some  favoring  a  later  or 
earlier  date,  but  finally  the  report  was  adopted. 
The  sentiment  seemed  to  be  that  the  summer  meeting 
would  be  made  a   success. 

Rel.\tions   of   Electrical  Associations. 

Henry  L.  Doherty,  a  former  president  of  the 
Northwestern  Electrical  association,  and  now  presi- 
dent of  the  National  Electric  Light  association,  was 
introduced  to  speak  in  the  interests  of  the  latter 
association.  He  felt  that  the  Northwestern  associa- 
tion had  done  a  great  deal  of  valuable  work  that 
they  could  all  be  proud  of,  and  he  hoped  that  its 
usefulness  would  continue  to  increase.  He  believed 
it  would,  and  also  believed  there  was  a  large  field 
for  its  exertions.  He  spoke  about  the  scope  of  the 
National  Electric  Light  association,  saying  they 
were  trying  to  do  certain  work  in  the  association, 
and  wanted  the  co-operation  and  assistance  of  every 
man  interested  in  central-station  work.  The  big 
electrical  organization  of  this  country  was  the 
.\merican  Institute  of  Electrical  Engineers,  which 
confined  itself  entirely  to  technical  subjects  spread- 
ing over  many  branches  of  electrical  work,  while 
the  National  association  is  interested  in  selling  elec- 
tricity from  central  stations  for  light,  power  and 
other   purposes. 

"Now  the  National  Electric  Light  association  is 
trying  to  do  a  certain  work,"  said  Mr.  Doherty, 
"and  some  of  the  work  was  inaugurated  in  the 
Northwestern  Electrical  association.  One  purpose 
is  to  combat  the  growing  tendency  in  favor  of  mu- 
nicipal ownership,  in  spite  of  the  fact  that  statistics 
demonstrate  beyond  a  doubt  that  the  municipally 
operated  plants  are  not  successfully  operated,  do 
not  give  the  satisfaction  that  other  plants  do.  either 
charge  more  for  their  service,  or  lose  money,  and 
are  in  all  ways  disadvantageous  to  the  people  of 
any  city  over  a  long  period  of  years;  although  for 
a  year  or  so  they  may  make  a  remarkable  record. 
We  have  raised  $2,500  to  be  devoted  to  an  investi- 
gation of  the  municipally  operated  electric  plants  of 
ihis  country."  He  spoke  of  his  and  Mr.  Cahoon's 
endeavors  to  have  the  League  of  American  Mu- 
nicipalities join  them  in  an  attempt  to  investigate 
the  true  conditions  of  the  various  municipal  plants. 
He  thought  that  movement  on  their  part  did  more 
to  silence  the  advocates  of  municipal  ownership 
than  any  other  move  the  electrical  men  have  ever 
made.  "In  other  words,"  he  continued,  "we  said, 
gentlemen,  if  municipal  ownership  is  a  good  thing 
we  are  willing  to  get  out  of  the  business,  but  we 
do  not  want  you  to  force  us  out  of  the  business 
unless  you  can  give  better  service  than  we  can  and 
save  the  people  money,  and  we  say  you  cannot,  and 
that  90  per  cent,  of  all  the  municipal  plants  that 
have  been  established  will  not  stand  investigation, 
and  many  of  them  have  heen  complete  failures  and 
have  been  shut   down." 

Mr  Doherty  then  said:  "Another  work  which 
the  National  Electric  Light  association  is  trying  to 
carry  on  is  an  investigation  of  arc-lamp  photometry, 
a  subject  which  has  been  little  known.  Most 
all  the  work  which  has  been  done  on  the  measure- 
ments of  the  illuminating  value  of  arc  lights  has 
been  done  in  Europe,  and  we  have  accepted  the 
results  that  have  been  obtained  there.  Our  work 
is  really  not  yet  on  a  commercial  basis,  because  we 
had  to  do  a  'lot  of  fundamental  work,  or  to  adopt 
the  results  obtained  in  other  laboratories.  The  next 
report  of  that  committee  will  be  more  satisfactory 
to  the  central-station  men  of  the  country  than 
former  reports,  and  will  give  them  a  concrete  knowl- 
edge on  which  to  base  their  value  of  arc  lighting  and 
their  value   of  different  kinds  of   arc  lighting. 

"The  next  convention  of  the  National  Electric 
Light  association  will  probably  be  held  in  Chicago 
in  May  I  hope  all  of  vou  gentlemen  who  can  will 
attend'that  convention.  The  National  Electric  Light 
association.  I  think,  has  reached  a  critical  period  m 
its  life  For  a  long  time  it  dragged  along  with  just 
members  enough  to  support  its  current  expenses. 
During  the  last  year  and  a  half  the  membership 
has  increased  50  per  cent.,  and  I  believe  its  mem- 
bcr.ship  will  diuble  from  the  present  figiire  inside 
of  the  next  18  months  or  two  year.^.  If  we  can 
liavc  the  funds  to  carry  out  such  work  as  suggests 
itself  to  the  association,  we  can  render  very  valuable 
assistance  to  every  central  station  in  the  country, 
but  wc  can  only  render  this  assistance  by  having 
Ihc   support   and   assistance  of  central-station  men. 

Election   of  Officers. 

.•\t   the  afternoon  session  on   Thursday,  the  nom- 
inating committee,  consisting  of  J.  H.  Harding,  H. 
C.    Higgins    and    W.    H.    Schott,    reported    and    the 
(nllowing-iiaiued  ofticers   were  elected: 
President— Irving    P.    Lord    of    Waupaca.    Wis 
First    vice-president— P.    H.    Korst    of   Janesville. 

Wis 

Second    vice-president— George    D.    Westover    of 

Cadillac,   Mich.  „     ,,        ■        r 

Secretary   and   treasurer— Thomas    R.    Mercem    ot 

Milwaukee,    Wis. 

Board    of    directors— F.    W.    Bowen    of   Kenosha. 

Wis. ;  A.  M.  Barron  of  South  Bend,  lud.,  and  E.  C. 

Hay  of  Springfield,  111. 

A  committee,  consisting  of  Messrs.  Cutler,  brover 

and    Almert,    was    appointed    to    escort    the    newly 
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elected  officers  to  their  stations.  The  new  president, 
Mr.  Lord,  was  introduced  and,  in  a  few  well-chosen 
remarks,  thanked  the  association  for  the  honor  con- 
ferred   upon  him. 

Reading    of    Papers. 

Papers  were  presented  before  the  association  as 
follows: 

"Reconstructing  or  Modernizing  Central  Stations," 
liy  O.  M.  Ran  of  Milwaukee,  Wis. 

"Best  Use  of  Electric  Lights  for  Desirable  II- 
luminaLion,"  by  Van  Renssalaer  Lansingh  of  Chi- 
cago. 

"Some  Important  Points  in  the  Commercial  Meas- 
urement of  Electric  Energy,"  by  Elton  J.  King  of 
Fort    Wayne,   Ind. 

"Modern  Transformers,"  by  H.  C.  Wirt  of  Sche- 
nectady, N.  Y. 

"Wireless  Telegraphy,"  by  Professor  Warren  S. 
Johnson  of  Milwaukee,  Wis. 

"Inspection  and  Hazards  of  Modern  Plants,"  by 
Harry    H.    Hornsby   of   Chicago. 

"High  Power-factor  System  of  Arc  Lighting,"  by 
W.   A.  Layman  of  St.  Louis. 

Miscellaneous  Business. 

Several  topics  of  interest  to  central-station  men 
were  discussed  at  the  close  of  the  convention  as 
follows : 

Thomas  S.  Grier  of  Chicago :  There  is  one  great 
advantage  in  inducing  people  to  advertise  by  means 
of  illuminated  signs.  That  is  being  done  in  Chicago 
to  a  great  extent  and  in  several  other  cities.  If 
those  plants  that  are  wishing  for  more  business 
would  take  up  that  matter  with  people  who  are 
manufacturing  signs,  or  get  up  signs  of  their  own, 
they  might  be  able  to  get  more  light  used.  The  po- 
lice officials  of  any  city  will  tell  you  that  if  you 
can  induce  the  merchants  to  use  a  number  of  all- 
night  lamps  in  their  stores,  that  it  will  reduce 
crime ;  consequently  the  manager  of  the  central  sta- 
tion can  become  a  missionary  and  reduce  crime  by 
getting  more   lights   burned   all   night. 

F.  W.  Bowen  of  Kenosha,  Wis. :  We  want  to 
get  a  suggestion  from  those  present  as  to  how  to 
get  more  lamps  to  burn  all  day. 

H.  C.  Wirt  of  Schenectady,  N.  Y. :  I  am  quite 
an  enthusiast  on  single-phase  alternating  motors. 
I  think  a  great  many  central-station  companies  have 
not  put  in  the  modern  multiphase  machine,  and  there 
must  'be  a  great  opportunity  to  install  single-phase 
motors.  That  is  day  lighting.  It  is  simply  a  ques- 
tion of  the  single-phase  motor  costing  a  little  more, 
that  is  all,  but  what  the  motor  costs  is  more  than 
saved  in  your  simplicity  of  distribution.  You  can 
use  your  present  lighting  system  on  the  single-phase 
system. 

J.  H.  Harding  of  Laporte,  Ind.:  Is  there  any 
limit  to  the  size  of  your  motor  in  relation  to  your 
generator?  How  near  would  we  be  able  to  come 
up  in  capacty  in  any  individual  motor  to  the  full 
capacity   of   our   generator? 

Mr.  Wirt :  I  believe  you  should  get  a  motor  that 
has  a  high  power  factor,  so  as  to  make  the  starting 
current  as  small  as  possible.  The  capacity  of  mo- 
tors that  you  can  run  on  generators  depends  largely 
on  the  question  of  the  fluctuating  power.  The  larger 
the  service  is,  the  larger  the  generator,  and  in  that 
case,  of  course,  the  fluctuation  of  individual  motors 
will  have  less  effect.  I  think  you  can  operate  cer- 
tainly 50  per  cent,  capacity  in  motors  without  any 
great  trouble  with  fluctuation  from  lights.  Your 
motors  would  be  started  and  in  operation  at  five 
o'clock;  it  is  only  a  question  of  shutting  down  a 
few  times,  and  that  will  not  hurt  your  service  very 
much.  My  opinion  is,  you  can  start  a  full-load 
capacity  on  a  generator  of  the  same  kilowatt  capacity 
of  the  right  kind. 

W.  A.  Layman  of  St.  Louis:  I  know  one  station 
.It  Whitehall.  111.,  where  they  have  a  90-kilowatt 
single-phase  generator,  and  they  operate  during  the 
daytime  about  45  horsepower  from  that.  They  have 
one  motor  of  30  horsepower,  which  is  started  with 
a  loose  pulley,  and  the  countershaft  has  a  good-sized 
llywheel  on  it,  and  by  that  means  they  eliminate  the 
fluctuations  in  the  current  that  would  arise  from 
variations  of  load  on  the  motor.  That  motor  is 
driving  a  clay-crushing  plant,  and  yon  can  appre- 
ciate that  that  is  pretty  severe  service.  Sometiines 
the  load  in  the  crusher  is  so  heavy  that  the  driving 
belt  slips,  but  the  variation  is  not  sufficient  to  affect 
the  lighting  that  is  on  the  machine  at  the  same  time. 
That  same  plant  operates  the  city  water  system, 
and  the  water  system  is  not  a  large  one,  but  it  is 
operated  in  this  way:  There  is  a  water  tower  that 
they  keep  pumped  up  at  night.  When  the  lighting 
load  goes  off  they  start  a  30-horsepower  motor,  which 
is  a  mile  away  from  the  station.  That  motor  is 
started,  and  there  is  a  telltale  in  the  water  tower 
which  indicates  when  the  tower  is  filled,  and  then 
thcv  cut  the  motor  off  at  the  station. 

Harold  Almert  of  Chicago:  About  a  year  ago 
a  numhcr  of  the  members  were  very  much  worried 
about  the  introduction  of  the  gasoline  Welsbach 
light.     Has  that   died   a   natural   death? 

President  Debell :  The  committee,  I  believe,  sub- 
mitted its  report  at  the  summer  meeting.  The 
minutes  of  that  meeting  have  not  yet  been  printed. 
It  does  not  appear  that  there  is  any  very  imminent 
danger  of  the  gasoline-lighting  companies  taking 
the  business.  ,       .  ,  . 

Mr.  Harding:  In  Cleveland  they  are  furnishing  a 
new  Welsbach,  six-burner  arc  lamp  for  $11  a  year, 
for  midnight  service.  I  think  the  Nernst  lamp  can 
successfully  compete  with  it,  though. 
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Mr.  Doherty :  The  lamp  that  Mr,  Harding  refers 
to  is  not  new.  It  has  been  in  use  for  six  years,  to 
my  knowledge.  Recently  some  of  the  new  manu- 
facturers have  taken  up  that  particular  construction 
of  lamp  and  have  improved  it  slightly.  As  far  as 
oil  lighting  is  concerned,  people  will  not  bother  with 
it.  1  he  nearer  you  can  come  to  giving  people  a 
light  where  they  have  simply  to  press  the  button 
and  we  do  the  rest,  the  more  likely  arc  you  to 
retain  their  patronage.  I  think  if  you  will  check 
the  business  that  the  electric  companies  have  lost, 
you  will  find  that  many  of  them  have  lost  as  much 
or  more  business  to  isolated  plants  than  they  have 
lost  to  Welsbach  burners,  although  at  one  time 
Welsbach  burners  were  very  generally  used.  Peo- 
ple do  not  want  to  be  bothered  in  taking  care  of 
their  own  lamps,  so,  I  think,  the  one  thing  we  have 
got  to  aim  at  is  to  give  our  customers  convenient 
service.  I  do  not  think  to-day  there  are  so  many 
incandescent-gas  lamps,  proportionately,  as  there 
were  in   1896. 

Mr.  Bowen:  It  seems  to  me  that  perhaps  a  por- 
tion of  the  assistance  that  we  will  be  rightly  en- 
titled to  in  taking  care  of  this  matter  of  gasoline 
lighting  will  be  through  the  co-operation  of  the 
underwriters,  as  was  suggested  at  the  last  meeting. 
The  gasoline-lighting  problem  has  come  before  the 
underwriters,  and  has  not  been  regarded  by  them 
with  entire  approbation.  There  is  a  certain  class 
of  devices  which  do  not  meet  with  their  absolute 
condemnation.  AH  the  devices  are  bad,  but  some 
are  not  quite  so  bad  as  others.  I  think  we  shoijld 
get  into  as  close  communication  as  we  can  with 
our  local  underwriters'  associations,  and,  of  course, 
through  them,  the  wave  of  influence  extends  some- 
thing like  the  Marconi  system,  or  some  other  wire- 
less system,  to  the  general  boards,  and  in  that  way 
more  or  less  co-operation,  which  we  surely  deserve, 
can  be  had.  The  underwriters  do  not  like  this 
gasoline   system — that  I   know   positively. 

Mr.  Layman :  I  think  that  a  clock  system  of 
metering  might  be  devised,  so  that  a  central  station 
could  give  five  or  six  different  rates,  dependent 
upon  the  hours  of  the  day,  and  thus  more  readily 
meet  gasoline  competition,  if  it  be  thought  desirable 
to  do  so,  which  is  cheap  during  the  daylight  hours. 
J.  S.  Allen  of  Beloit,  Wis.:  The  gasoline  ques- 
tion is  one  of  the  minor  difficulties.  The  matter 
of  isolated  stations  has  been  spoken  of  recently. 
I  have  a  number  of  isolated  stations  in  Beloit,  which 
is  a  factory  town.  There  are  a  number  of  fac- 
tories there  that  are  generating  power  just  about 
as  cheaply  as  I  am,  and  they  have  their  own  plant. 
They  use  a  great  deal  of  light,  of  course,  use  more 
light  than  they  need,  but  it  is  a  pretty  hard  propo- 
sition to  run  up  against,  if  I  may  use  the  expression. 
I  have  a  day  circuit  at  500  volts,  and  an  alternating- 
current  lighting  circuit.  Some  of  the  factories  run 
all  night,  and  some  till  six  o'clock.  The  former  are 
easier  to  handle;  the  latter  we  can  hardly  do  any- 
thing with,  because  they  use  their  load  just  at  the 
time  when  power  costs  us  the  most,  and  only  use 
it  for  a  short  time  That  part  of  the  proposition,  it 
seems  to  me,  is  almost  prohibitory.  It  seems  as  if 
it  is  almost  impossibile  to  do  anything  with  it.  If 
they  think  thev  can  generate  current  more  cheaply 
than  they  can 'buy  it  from  us,  it  is  a  part  of  the 
business  I  do  not  care  to  meddle  with. 

President  Debell :  I  really  believe  that  the  al- 
ternating-current station,  as  at  present  constituted, 
is  better  off  without  that  class  of  business,  for  the 
very  reasons  that  you  have  mentioned,  that  is,  they 
run  only  until  6  p.  m.,  or  perhaps  only  until  half- 
past  five,  and  that  for  only  about  three  \vmter 
months,  and  just  during  the  hours  of  our  maximum 
demand.  We  have  to  keep  the  transformers  and 
motors,  etc.,  on  hand  the  year  around,  and,  further- 
more, if  those  shops  on  any  one  circuit  are  of 
any  considerable  extent,  we  have  to  make  this 
circuit  larger  to  accommodate  that  transient  trade, 
or  else  our  regular  customers  suffer  from  poor  light 
during  the  hours  those  factories  are  using  that  serv- 
ice, and  while  we  formerly  had  quite  a  number  of 
such  customers  in  Sheboygan,  we  have  let  them  go. 
The  all-night  customers,  I  consider,  for  my  part,  the 
most  valuable  kind  of  business  that  an  electric  sta- 
tion can  get,  whether  it  is  a  direct  or  alternating- 
current  station,  and  we  have  made  it  our  business 
to  get  all  that  class  of  trade  there  is  m  the  town, 
wherever  it  was  possible  to  do  so,  at  any  reasonable 
rate  But  we  have  made  extremely  low  rates,  ac- 
cording to  our  regular  tariff,  in  order  to  get  that 
all-night  lighting  business,  and  as  long  as  we  can 
see  anv  possible  way  to  get  that  we  shall  not  let 
any  of  it  escape  in  Sheboygan ;  but  the  six-o  clock 
lighting  may  go,  so  far  as  I  am  concerned. 

°AIr  Harding:  I  have  had  an  entirely  different  ex- 
perience with  that  six-o'clock  business  that  you  want 
,  to  let  go.  Our  town  (Laporte,  Ind.),  of  course,  is 
I  small,  and  a  good  big  proportion  of  the  business 
that  we  do  in  the  way  of  lighting  is  for  residence 
purposes.  Maybe  in  our  small  town  the  people  do 
not  light  up  so  early  as  they  do  in  the  city,  but  as 
a  rule  we  find,  taking  our  load  curve  for,  say,  De- 
cember—November was  a  little  the  heaviest  this  year 
—that  we  usually  reach  our  peak  load  at  very  close 
to  four  o'clock— often  it  would  be  much  earlier  than 
that  but,  taking  the  average  for  the  month,  it 
would  probably  run  four  o'clock.  Now  our  _  fac- 
tories all  run  with  us  on  sun  time  which  is  I3 
minutes  ahead  of  standard  time,  and  we  find  that 
that  peak  load  will  come  up  long  before  the  hours 
of  residence  lighting,  and  stay  there^  without  pos- 
siblv  any  increase  on  that  peak  during  the  hours 
that  my  factories  begin  to  come  oft  and  the  time 
that  my  residences  begin  to  come  on.     I  think  the 


business  has  been  very  profitable  to  me.  It  is  not 
only  the  night  business  that  I  am  after — in  fact,  if 
that  were  the  whole  question,  if  I  was  only  after 
all-night  business,  I  might  not  find  my  factory 
business  so  profitable,  but  I  find  that  in  making  a 
rate  for  that  six-o'clock  business,  that  I  have  in- 
cidentally tumbled  onto  some  600  or  Soo  incandes- 
cent all-day  lights,  business  that  never  existed  be- 
fore, and  I  did  not  know  that  it  was  to  be  had,  but 
we  have  got  it.  We  are  in  the  heating  business,  too, 
of  course,  and  we  want  the  daylight  lamps  and  not 
the  lamps  ihat  run  in  the  darkness.  We  have 
enough  of  them.  About  80  per  cent,  of  my  business 
is  on  meter — all  new  business  is  on  meter  rates. 
The  reason  the  peak  of  my  load  comes  so  early  is 
due  to  the  fact  that  we  have  two  large  woolen  mills 
and  some  five  or  six  other  fair-sized  factories  on 
our  circuit  tlial  take  from  150  to  500  or  600  lights, 
and  those  lights  are  all  on  by  three  to  four  o'clock, 
and  very  little  of  the  residence  lighting  is  on  at 
that  time,  which  accounts  for  the  fact  that  my  peak 
load  remains  uniform  as  long  as  it  does. 

President  Debell :  I  think  we  should  consider 
our  total  load  on  our  electric,  as  well  as  on  our 
steam  machinery,  because  that  is  wliat  we  have  to 
provide  for.  The  capacity  that  you  use  for  supply- 
ing these  factories  running  up  to  six  o'clock  for 
a  period  of  two  or  three  months  in  a  year  have 
to  be  cared  for,  not  alone  in  your  electric  machinery, 
but  in  your  steam  plant.  Generally  speaking,  I  think 
it  would  hold  where  a  station  has  to  maintain  a  con- 
siderable capacity,  both  in  its  steam  and  electric 
plant  and  in  the  circuits  on  which  those  factories 
are  connected,  including  transformers,  etc.,  for  the 
time  that  service  is  required  by  such  customers, 
say,  not  to  exceed  three  months  in  the  year,  or 
thereabouts,  that  such  business  is  not  profitable 
at  the  ordinary  rates,  and  that,  on  the  other  hand, 
the  all-ni.ght  customers  constitute  really  the  most 
valuable    business    that    a   station   can    get. 

Votes  of  thanks  were  given  to  the  retiring  officers 
and  also  to  those  who  read  papers  before  the  asso- 
ciation. The  convention  adjourned  sine  die  on 
Thursday  afternoon. 

Entertainment  Features. 
Secretary  Mercein  had  made  ample  provision  for 
the  entertainment  of  the  members  and  guests  on 
the  two  evenings  of  the  convention.  Wednesday 
evening  a  large  party  attended  the  Bijou  Theater, 
where  a  farcical  comedy,  entitled  "The  Gay  Mr. 
Goldstein,"  was  listened  to.  The  annual  banquet 
of  the  association  was  held  on  Thursday  evening 
in  the  Hotel  Pfister,  with  about  100  in  attendance. 
Thomas  R.  Mercein  acted  as  toastmaster  and  his 
witty  introductions  were  a  feature  of  the  evening. 
Regrets  were  received  from  Governor  La  FoUette 
and  others.  Irving  P.  Lord,  the  president-elect, 
led  off  with  the  speaking,  and  he  was  followed  by 
Wilmer  Sieg,  president  of  the  Citir^ens'  Business 
League,  who  set  the  pace  of  the  evening  with  a 
string  of  stories.  Mayor  Rose  of  Milwaukee  fol- 
lowed and  welcomed  the  members  and  guests  in 
several  well-chosen  remarks.  He  spoke  of  the  many 
attractive  features  of  Milwaukee  as  a  convention 
city  and  concluded  by  referring  to  the  electrical 
auvancement  of  the  present  day.  Other  speakers 
who  helped  to  round  out  a  very  enjoyable  evening 
were  Henry  L.  Doherty,  George  S.  Whyte,  W.  P. 
Simpson,  H.  G.  Underwood,  Frank  L.  Perry,  George 
Cadwell,  George  Cutter,  W.  J.  Ellis  and  George  S. 
Searing.  Toasts  were  drunk  to  James  Wolff  and 
W.  W.  Low,  absent  members,  and  to  "Al"  Severance 
of  the  Hotel  Pfister,  for  his  interest  in  the  associa- 
tion and  its  meetings.  During  the  evening  several 
musical  numbers  were  rendered  by  specialists.  With 
the  close  of  the  banquet  the  last  feature  on  the 
convention  programme   ended. 

Convention  Attendance. 

A  nearly  complete  list  of  those  in  attendance  at 
the  convention  follows: 

Abell    H    C        Montgomery,  Ala. 

Allen',  J.  S.,  Beloit  Electric  Company.. ...... ..Beloit,  "Wis. 

Almert,   Hm'old,   Buckeye  and  Jandns  Electric  Lom- 

AncFra"'^.  t'.^ '  jiilVus' Anilrae  &  Sons Milwaukee 

Andrae,   Julius,   Julius  Andrne  &   Sons Milwaukee 

Bacon,    C.    W..   Illinois    Electric   Company........Chicago 

Barron,    A.    M.,    Franklin    Water,    Light    and    Power 

Company         Franklin,    Ind. 

Barron,  F.  W.',  Kenosha  Gas  and  Electric  Company.. 

Kenosha,    Wis. 

Bean  S.'M'.."Mechaiilcai  Appliance  Company.. Milwaukee 
Rpqrdslev    D.    W Chicago 

IS  \^'  ¥■  ^.^:;^':°..l'^°v.v;.-.v.v.v.-.M^Ii2 
S-VC^^-^'^'^"^"^  °"  .<rT.'^^:::.Kenosi^:^'^Fs'! 

Bryfft^'w.    P'.,  "Monroe    Electric    Light   and    Power 

rnmmnv  Monroe.  Wis. 

BrcikrJohVw..  Pass  &  Seymour msIwS? 

Burton,  Charl'esG.,  Westinghouse  Electric  and  Manu- 
facturing  Company    •- \- • --Ar •  V" " nwti     ^ 

Butterwortb,  Irvin,  Denver  Gas  and  ^•^^^^^JJ^^Colo. 
Evr£e°^HaVry,' '  Western'  Electric '  Company ...  .Milwaukee 
Cadwell,  George  J..  Christensen  Engineering  Com.pany^^^ 

Caldweli;  ■  W.'  aV,"  Standard  UndeVgi-ound'  Cable  Cora-^^^^ 

r   rriyj-'^T"'p .V.'.V.V.'..'.".'.'.Edgerton.  Wis. 

rhpnpv  E  H  ."'iilVnois  Maintenance  Company.. CMcngo 
Churcb.  J    VS..  Electrical  World  and  Engineer.  Chicago 

Clarke    C.   S..  The  Engineer  /-/.V.VMilwSe 

Coafe.  Jam^-B:;  Columbia  incandescent  ^^^^^^^^^^^y,^ 

Savath    j/R.;'Eiec^^^^^^^  3°*^  Engineer.. Chicago 

cf^S     James   F..    Electrical   Review Chicago 

Croskett,  W.  P i^mcago 


Gushing,  h.  K.,  Illinois  Electric  Company Chicayo 

Cutler,    H.   H.,   Cutler-Hammer  Manufacturing   Com- 
pany    .Milwaukee 

Cutter,   George,    George  Cutter  Company Chicago 

Debell,   E.   L.,   Sheboygan  Light,   Power  and   Railway 

Compauy   Sheboygan,   Wis. 

Dewey,  H.  D..  Reliance  Electric  Company — Milwaukee 
Dexter,    Edward,    Milwaukee   Board    of   I'Mre   Under- 
writers    Milwaukee 

Dibble,  S.  F.,  General  Electric  Company Chicago 

Doherty,     Uenry     L.,     Madison     Gas     and     Electric 

Company    Madison,    Wis. 

Early,   P.   H..  Dearborn  Drug  and  Chemical  Works 

Milwaukee 

Ernst,  A.  A.,  Van  Rensselaer  Lansingh  &  Co.. Milwaukee 

Ferris,  Thomas,   General  Electric  Company Milwaukee 

Ford,  Frederick  H.,  Northern  Electric  Manufacturing 

Compauy    Madison,    Wis. 

Fortier,    C.    S Milwaukee 

Foster,  George  B.,  Wagner  &  Bullock  Electric  Manu- 
facturing  Company    Chicago 

Frank,  II,  E Milwaukee 

Franklin,  Joseph,  Westera  Electric  Company Chicsigo 

Freehauf    C.   F Cresco,   Iowa 

Friend,  A.  H.,  M.    B.   Austin  &  Co Chicago 

Gates,  J.  Holt,  Warren  Electric  Manufacturing  Com- 
pany     Chicago 

Geisse.  Walter,  M.  B.  Austin  &  Co Chicago 

Gilchrist,  James  M.,  Federal  Electric  Company.. Chicago 
tailc,  II.  J..  St.  Paul  Gas  Light  Company.. St.  Paul,  Minn. 

Goll,  AValtcr  S.,  Fort  Wayne  Electric  Works Chicago 

Goitz,   William,  Goltz  Engineering  Company Chicago 

Goodwin,    H.    D Milwaukee 

Graves,  J.  M.,  Chicago  insulated  Wire  Company.  .Chicago 
Greene,    M.     J.,    Cedar    Rapids    Electric    Light    and 

Power  Company  Cedar  Rapids,   Iowa 

Grier,  Thomas  G.,  American  Circular  Lcom  Compauy 

Chicago 

Hamacek,   A.  J Sturgeon  Bay.    Wis. 

Harding,  J.  H.,  Laporte  Electric  Company. Laporte,  Ind. 
Harkins,  J.  W.,  Dearborn  Drug  and  Chemical  Works 

Chicago 

Higgins.  H.  C Marinette.  Wis. 

Houghton.   Ernest   H.,   Bryan-Marsh   Company Chicago 

Jackson,  Dugald  C,   University  of  Wisconsin 

Madison,    Wis. 

James.    Tjiomas,    Westinghouse    Electric    and    Manu- 
facturing  Company    ..Cliicago 

Jenkins,  E.  A.,  H.  T.  Paiste  Company Chicago 

Johnson,  W.   S.,   Johnson  Electric  SeiTice  Company.. 

Mil\\*aukee 

Johnson,  Samuel  A..  Vicosity  Oil  Company Chicago 

Kecch,    George  C,   Bryan-Marsh   Company Chicago 

Kerns,  L.  E.,   Consolidated  Gas  Company 

Long  Branch,  N.  J. 

King.  E.  J.,  Fort  Wayne  Electric  Works, Fort  Wayne,  Ind. 

Kingan,    w.   F.,    Edison  Sault  Electric  Company 

Sault    Ste.    Marie,    Mich. 

Kirkpatrick,    E.    F.,    McRoy   Clay   Works Chicago 

Knignt,  W.  C,  Fort  Wayne  Electric  Works Chicago 

Knott,   A.   H Milwaukee 

Korst,  P,  H.,  Janesviile  Electric  Company 

Janesviile,   Wis. 

Kuehmsted,  A.  O.,  Gregory  Electric  Company Chicago 

Kueltthan,   George  H West   Beud,  Wis. 

Kuhlman,  E.,  Kuhlman  Electric  Company. .Elkhart,  Ind. 

Lansingh,   Van   Rensselaer   Cliicago 

Lathrop,  A.  P.,  St.  Paul  Gas  Light  Company 

St.  Paul,  Minn. 

Layman,    W.    A.,     Wagner    Electric    Manufacturing 

Company St.  Louis,  Mo. 

Little,  0.  C,  O.  0.  Little  Pulley  Coating  Company.. 

Menasha.  Wis. 

Lord,    Irving   P.,    Waupaca   Electric   Light    and    Rail- 
way Company  Waupaca,  Wis. 

Mainland,  Sinclair,  Green  Bay  Gas  and  Electric  Light 

Company  Green  Bay,   Wis. 

Malone,  M.  E..  Madison  Gas  and  Electric  Company.. 

Madison,    Wis. 

Markley,   Joseph  C Milwaukee 

JIarsh,   Converse  D.,   Bryan-Marsh  Company Chicago 

Mason,    W.    R.,    Sprague    Electric   Company Chicago 

Mason,  E.  R.,  Porter  &  Berg Chicago 

McMullin,   J.  B.,  Electric  Appliance  Company Chicago 

Meinema,   A.,  M.  B.  Austin  &  Co Chicago 

Mercein,   Thomas  R Milwaukee,    Wis. 

Jlesser,   Charles,  Dearborn  Electric  Companj' — Chicago 
Munning.   A.  P.,  Cutler-Hammer  Manufacturmg  Com- 
pany   New  York  City 

Norton,  G.  M.,  O.  S.  Norton  &  Sons  Company 

Si-arta.  Wis. 

Pearce,   H.  F.,  Negaunee  and  Ishpeming  Street  Rail- 
way and  Electric  Company Negaunee.   Mich. 

Perry,  Frank  L.,  Western  Electrician Chicago 

Pierce,    H.    M.,    Manhattan    Electrical    Supply    Com- 
pany   Chicago 

Pinkhard,   W.    R.,   Westinghouse  Electric  and   Manu- 
facturing Company  Chicago 

Pomerov,  J.  G.,  Electric  Appliance  Company — Chicago 
Poiaeroy,  J.  G.,  Adams-Bagnall  Electric  Company. Chicago 
Rau,    O".    M..   Milwaukee   Electric   Railway   and    Light 

Company   ^Milwaukee 

Raymond,    Francis,    General  Incandescent   Arc   Lamp 

Company  Chicago 

Rod.   W.  W Appleton,   Wis. 

Rodolf,  F.  G.,  Electric  Light  and  Power  Company.. 

Mascoda,  Wis. 

Rogers,   A.  J Milwaukee 

Sawver,  LeRoy  P.,   Bryan-Marsh  Company Chicago 

Schmidtbauer,  J.  C,  Julius  Andrae  &  Sons — Milwaukee 

Scbott,    W.    H Bloomington.    Ind. 

Searing.    George,    Hart    &    Hegeraan    Manufacturing 

Company    Chicago 

Selig,   B.   T.,    Fort   Scott   Consolidated   Supply   Com- 
pany    Fort  Scott,  Kan. 

Smith,  "A.  L,  Smith-Bussel  Company...  .Wauwatosa,  Wis. 

Smith,    George   L Harbor   Springs,    Mich. 

Strang,  G.  H.,  Richland  Center  Light  Company 

. .  r. Richland.    Wis. 

Swain,   R.  A.,  General  Electric  Company Chicago 

Swenson,  B.  V..  University  of  Wisconsin.. Madison,  Wis. 

Thompson.   A.   O Madison,   Wis. 

Travels,  Frank,  Vicosity  Oil  Company Chicago 

lYaveer,    F.  W..     Northern    Electrical    Manufacturing 

Companv  Madison,  Wis. 

Trumball,    R Kenosha,   Wis. 

Turner,  Otis.  General  Electric  Company Chicago 

Underwood.   Harold  G Chicago 

Upham.    W.    H..    Marshfield    Water,    Electric    Light 

and  Power  Company   Marshfield.    Wis. 

Upham.  W.  P.,  Electric  Appliance  Company Chicag--) 

Vaughn.  G.  H..  General  Electric  Company Chicago 

Walbridge.   J.    S Berlin,   Wis. 

Ward.  E.  H.,  Dearborn  Drug  and  Chemical  Works.. 

Milwaukee 

Weeks,"  M Wausau.    Wis. 

Wheeler,  George  B Eau  Claire.  Wis. 

Whitney,   C.  W.,  Western  Electrician Chlca.go 

Whvte.*  George,  Leschen,  Macomber  &  Whyte.. Chicago 
Williams,  C.  H.,  Madison  Gas  and  Electric  Company 

Madison,   Wis. 

Wil'liains,    O.    B Whitewater,    Wis. 

Williams,  Guy  V.,  Brvan-Marsh  Company — Minneapolis 

Wirt,    H.    C,    General   Electric   Company 

Schenectady,  N.   i. 

Young,  Richard  N.,  Bryan-Marsh,  Company.  .Minneapolis 
York,  G.  E. Portage,   Wis. 


Convention  Notes. 

"Jenkins,"  whose  name  is  synonymous  ^vith  Paiste 
switches   and    sockets,   had   no    difficulty   in    demon- 
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strating  that  his  goods  were  "diamonds  and  not 
paste." 

Electrical  Engineer  and  Contractor  W.  H.  Schott 
was,  of  course,  on  hand. 

L.  K.  Gushing  and  C.  W.  Bacon  held  forth  for 
the  Illinois  Electric  company. 

Electrical  Engineer  Van  Renssalaer  Lansingh  of 
Chicago   mingled    with   the   boys. 

William  Goltz  of  the  Goltz  Engineering  company 
arrived  with  the  crowd  on  the  Northwestern  train. 

Popular  "Tom"  Ferris,  Wisconsin  representative 
of  the  General  Electric  company,  as  usual,  "did 
himself  proud." 

Of  course,  the  inimitable  Burch  of  Madison,  Wis., 
so  famous  in  minstrelsy,  represented  the  Electric 
Supply  company. 

Manager  A.  A.  Ernst  of  Van  Rensselaer  Lan- 
singh fit  Co.,  Milwaukee,  made  an  interesting  exhibit 
of  Holophane  glassware. 

J.  C.  Schmidtbauer  acted  for  Julius  Andrae,  Sons 
&  Co.,  but  both  of  the  Andraes  were  on  hand,  as  lias 
been  their  custom  for  years. 

Jacob  Cloos,  the  Milwaukee  electrical  engineer, 
well  known  for  his  high-tension  oil  switches,  helped 
dispense  ililwaukee's  hospitality. 

Electrical  Engineer  A.  M.  Barron  came  up 
on  the  convention  train.  Mr.  Barron  is  just  recov- 
ering from  a  seriously  sprained  ankle. 

_  Messrs.  Lathrop  and  Gille  did  the  honors  for  the 
Twin  Cities  of  the  Northwest  in  their  representation 
of   the    St.   Paul    Gas   Light   company. 

J.  Holt  Gates  appeared  on  Thursday  in  the  in- 
terests of  the  Triumph  Electric  company  and  the 
Warren  Electric  Manufacturing  company. 

E.  R.  Mason  came  to  the  front  nobly  as  one  of 
the  younger  representatives,  and  did  the  honors 
most    creditably    for    Porter   &    Berg    of    Chicago. 

E.  Kulhman  of  the  Kulhman  Electric  company 
joined  the  Chicago  delegation  at  the  Northwestern 
depot  and  "did"  the  convention  for  all  it  was  worth. 

L.  E.  Kerns,  superintendent  of  the  electrical  de- 
partment of  the  Consolidated  Gas  company,  came 
all  the  way  from  New  Jersey  to  represent  Long 
Branch. 

The  Standard  Underground  Cable  company  ap- 
peared this  time  in  the  person  of  W.  A.  Caldwell 
of  the  Chicago  office,  but  Mr.  J.  R.  Wiley  was 
looked   for   daily. 

Hart  switches  and  George  Searing,  those  old-time 
inseparables,  were  at  it  again.  As  usual,  Mr.  Searing 
demonstrated  his  ability  as  an  entertainer  when 
speeches  were  in  order. 

President  Charles  Messer  and  James  W.  Harkins 
of  the  Dearborn  Electric  company,  Chicago,  came 
early  and  stayed  late.  It  is  reported  that,  if  he 
would,  Mr.  Messer  could  a  tale  unfold! 

W.  R.  Mason,  who  has  recently  allied  himself 
with  the  interests  of  the  Sprague  Electric  company's 
Chicago  office,  put  in  an  appearance  Wednesday 
evening.  Mr.  Mason  was  warmly  greeted  by  many 
old    friends. 

H.  D.  Goodwin  of  Milwaukee,  official  stenographer 
of  the  convention,  again  earned  the  sincere  thanks 
of  the  representatives  of  the  technical  press  by  his 
accurate  and  quickly  prepared  stenographic  account 
ot  the  proceedings. 

The  O.  C.  Little  Pulley  Coating  company  of 
Menasha,  Wis.,  made  an  interesting  exhibit  of  a 
pulley-coating  testing  machine,  with  O.  C.  Little 
himself  in  constant  attendance  to  explain  the  virtues 
of  his  pulley  coating. 

The  Cutler-Hammer  Manufacturing  company 
made  no  effort  at  a  special  representation,  but  Gen- 
eral Manager  H.  H.  Cutler  was  on  hand  the  greater 
part  of  Wednesday,  as  was  A.  P.  Munning  of  the 
company's  New   York  office. 

The  Bryan-Marsh  company  marshaled  the  follow- 
ing-named representatives,  headed  by  President  Con- 
verse D.  Marsh ;  Chicago  Manager  George  C.  Keech, 
Kichard  N.  Young,  LeRoy  P.  Sawyer,  Ernest  H. 
Haughton   and  Guy   V.  Williams. 

Edward  M.  Dexter,  electrician  of  the  Milwaukee 
Board  of  Fire  Underwriters,  was  an  interested  lis- 
tener at  many  of  the  sessions  of  the  convention. 
He  also  took  the  occasion  to  renew  several  friend- 
ships  among  the   out-of-town   guests. 

Secretary  and  Manager  H.  D.  Dewey  of  the  Re- 
liance Electric  company,  Milwaukee,  manufacturer 
of  dynamos  and  motors,  made  no  exhibit,  but  Mr. 
Dewey  himself  was  in  constant  attend.ince  and  made 
many   new    friends    for   his   institution. 

The  Reynolds  flasher  did  good  work  in  manipu- 
lating the  lights  in  the  sign  which  constituted  the 
exhibit  of  the  Federal  company.  This  device  is  much 
improved  of  late,  and  is  manufactured  by  the  Reyn- 
olds Manufacturing  company  of  Chicago. 

The  Electric  Appliance  company  held  forth  in 
its  usual  hospitable  style.  W.  P.  Upham  was  on 
hand,  as  is  usual,  and  this  gentleman,  with  J.  G. 
Pomeroy,  who  looks  so  indefatigably  after  the  in- 
terests of  A.B.  arc  lamps,  nobly  did  the  honors.  It 
was    a   matter   of   regret,   however,    that    President 


W.  W.  Low  wa.s  obliged  to  be  in  New  York  during 
the  convention. 

"Francis  Raymond  III.,"  perhaps  better  known  as 
the  Chicago  sales  agent  for  the  G.  I.  company,  was 
early  in  evidence.  Mr.  Raymond  was  recently  mar- 
ried, and,  as  a  consequence,  upheld  the  dignity  of  his 
new   condition  in   the   most   creditable  manner. 

George  Cutter  attended  this,  his  thirtieth  elec- 
trical convention.  Mr.  Cutter's  remark,  "very  droll 
but  liaruly  creditable,"  repeated,  as  it  was  from  the 
stage  ot  the  Bijou  i'heaier,  Wednesday  night,  has 
now   been   included  among  the   electrical    classics. 

President  Henry  L.  Doherty  of  the  National  Elec- 
tric Light  association  was  warmly  welcomed,  in 
cuiuraaiction  of  the  rumor  that  has  been  current 
tor  some  time  among  that  gentleman's  most  intimate 
friends,  it  may  be  stated  that  Mr.  Doherty  is  still 
unmarried. 

James  Wolff  and  "Billy"  Low  could  not  have 
made  a  better  investment  than  their  trip  to  New 
i  ork,  which  prevented  their  attendance  at  the  North- 
western convention.  This  may  sound  parado.xical, 
but  It  pays  oftentimes  to  learn  how  "absence  makes 
the   heart   grow   fonder." 

The  interests  of  the  Buckeye  Electric  company, 
as  well  as  those  of  the  Jandus  Electric  company, 
were  well  looked  after  by  Harold  Almert.  Mr. 
Almert  is  one  of  those  popular  young  men  who 
always  finds  a  welcome  wherever  he  goes,  be  it  in  the 
office    or    at    a    convention. 

President  Samuel  A.  Johnson  of  the  Viscosity  Oil 
company  of  Chicago,  better  known,  perhaps,  as  "the 
oil  magnet,"  by  his  courtesy  and  hospitably,  made  a 
great  impression  with  his  "oil  that  slips  most."  Mr. 
Johnson  was  assisted  in  doing  the  honors  by  Frank 
1  ravers  and  J.  C.   Blackford. 

Walter  R.  Bonham  of  the  Chicago  office  of  the 
Buckeye  and  Jandus  companies  was  married  January 
15th  to  Miss  Ida  Staley  of  Chicago  at  the  home  of 
the  bride.  Consequently,  his  smiling  face  was  con- 
spicuous by  its  absence  at  the  convention.  Many 
telegrams  of  congratulation  were  sent  during  the 
day. 

M.  B.  Austin  &  Co.  made  a  handsome  representa- 
tion in  the  persons  of  A.  H.  Friend,  A.  Meinema, 
11.  H.  Belden  and  Walter  Geisse.  ihese  gentlemen 
engaged  a  large  parlor  among  the  exhibitors,  and 
maue  a  handsome  display  of  Belden  lamps  (.with 
Mr.  Belden  to  explain^,  Dayton  fans.  Safety  wires 
and    Lxjricated    conduit. 

Of  course,  the  General  Electric  company  was 
there  in  full  feather,  as  is  indicated  by  the  following 
list  of  its  handsome  and  ubiquitous  representatives : 
lom  Ferris,  S.  F.  Dibble,  Otis  Turner,  G.  H. 
Vaughn,  H.  C.  Wirt  and  R.  A.  Swain.  The  General 
Jileciric  company  had  a  large  parlor,  but  made  no 
special  attempt  at  a  scientific  exhibit. 

The  Dearborn  Drug  and  Chemical  Works  came  to 
the  front  in  the  person  of  J.  W.  Harkins,  assisted 
by  P.  H.  Early  of  Milwaukee  and  E.  H.  Ward, 
the  company's  representative  from  Wisconsin  and 
Illinois.  No  one  could  complain  of  the  hospitality 
shown  by  Mr.  Harkins  and  his  associates,  but  the 
smiling  face  of  President   Edgar  was  missed. 

Thomas  Graham  Grier,  as  usual,  did  the  honors 
for  the  American  Circular  Loom  company.  It  was 
a  matter  of  regret  that  Mr.  Kirkland  could  not  have 
extended  his  recent  Chicago  visit  enough  to  have 
taken  in  the  Milwaukee  convention.  However  this 
may  have  been,  he  left  his  company's  interests  in 
good  hands,  as  "Tom"  has  "been  there  before." 

President  A.  O.  Kuehmsted  of  the  Gregory  Elec- 
tric company,  received  what  he  will  doiibtless  re- 
member as  the  warmest  welcome  of  his  life  on  his 
arrival  at  the  theater  Wednesday  evening.  The 
Gregory  company  is  now  doing  such  a  large  business 
that  Mr.  Kuehmsted  had  expected  not  to  be  able 
to  attend.     His  arrival  was  in  the  "nick  of  time." 

George  J.  Cadwell,  the  popular  sales  manager  of 
the  Christensen  Engineering  company  of  Milwaukee 
who  made  so  many  friends  at  the  Sheboygan  conven- 
tion through  his  clever  impersonation  of  "Prince 
Cadvvello,"  was  decidedly  in  evidence  during  the 
Milwaukee  convention.  Mr.  Cadwell  is  indeed  a 
"prince  of  good  fellows,"  and  his  friends  are  legion. 

"Smith,"  the  popular  representative  and  secretary 
of  the  Chicago  Insulated  Wire  company,  was  this 
lime  prevented  from  coming  to  Milwaukee,  but  he 
sent  a  highly  intelligent  and  electrically  learned 
representative  in  the  person  of  James  Madison 
Graves,  the  company's  electrical  engineer.  This  was 
Mr.  Graves'  first  Northwestern  convention,  and  he 
made   many   friends   for   his   company. 

One  of  the  most  welcome  guests  was  W.  A.  Lay- 
man, treasurer  and  assistant  manager  of  the  Wagner 
Electric  Manufacturing  company.  Mr.  Layman  read 
an  interesting  technical  paper,  which  was  received 
with  much  appreciation  by  the  delegates  Of  course, 
District  Manager  George  Foster  of  the  sales  organ- 
ization of  the  Bullock  and  Wagner  companies  in 
Chicago  did  the  honors  with  Mr.  Layman.  But 
where  was   Mr.   Abadie  ? 

"Colonel"  E.  F.  Kirkpatrick,  the  man  of  "fine 
presence,"  and  now  known,  technically  speaking,  to 
the  electrical  trade  as  sales  manager  for  the  McRoy 
Clay  Works  of  Brazil,  Ind.,  but  with  headquarters 
in    Chicago,    appeared    early    and    stayed    late.     Mr. 


Kirkpatrick  made  only  one  mistake  during  the  con- 
vention, and  that  was  demonstrated  through  his 
inability  to  answer  satisfactorily  the  question,  "Where 
was    McRoy?" 

The  Weslinghouse  Electric  and  Manufacturing 
company  of  Pittsburg,  Pa.,  represented  by  Charles 
G.  Burton,  W.  R,  Pinckard  and  Thomas  James, 
made  a  most  interesting  exhibit  of  transformers, 
meters  and  recording  wattmeters.  The  Westing- 
house  Electric  company  this  time  made  no  special 
attempt  at  a  large  exhibit,  but  the  apparatus  and 
instruments  shown  presented  many  special  points  of 
interest. 

Manager  A.  L.  Severance  of  the  Pfister  Hotel,  as 
usual,  managed  to  "do  the  graceful."  The  little 
match  boxes  that  were  presented  with  his  compli- 
ments to  each  delegate  at  the  banquet  made  a  happy 
impression.  Mr.  Severance,  although  absent  from 
the  banquet,  was  toasted  at  its  conclusion  in  a  manner 
that  will  indicate  to  him  the  kindly  feeling  of  the 
large  number  of  men  he  had  so  hospitably  enter- 
tained  at   the   convention   of   1902. 

Manager  F.  M.  Pierce  of  the  Chicago  branch  of 
the  Manhattan  Electrical  Supply  company,  appeared 
in  the  rotunda  on  Thursday  morning.  Mr.  Pierce 
this  time  was  the  only  representative  from  his  com- 
pany, and  he  remained  over  the  banquet  on  Thursday 
evening.  The  Manhattan  Electrical  Supply  company's 
western  branch,  under  Mr.  Pierce's  skillful  manage- 
ment, has  progressed  rapidly,  and  is  now  recog- 
nized as  one  of  the  leading  Chicago  supply  houses. 

During  the  last  few  years  few  men  have  been 
more  indefatigable  in  the  matter  of  attending  con- 
ventions that  John  W.  Brooks.  Mr.  Brooks  came 
to  the  Northwestern  convention  this  time,  looking 
after  the  interests  of  Pass  &  Seymour.  As  is  well 
known,  Mr.  Brooks  is  also  sales  agent  in  the  West 
for  the  Crouse-Hinds  Electric  company,  and  these 
two  large  lines  kept  him  busy.  The  companies  which 
Mr.  Brooks  represented  this  time,  however,  made 
no  exhibit. 

Secretary  Thomas  R.  Mercein  showed  his  usual 
diplomacy  and  executive  ability  in  securing  the  at- 
tendance of  prominent  men  at  the  banquet.  Mayor 
Rose  of  Milwaukee,  who,  as  a  personal  friend  of 
Mr.  Mercein,  consented  to  appear  and  welcome  the 
boys,  covered  himself  with  honors.  The  mayor  has 
the  happy  knack  of  intermingling  wit  and  serious- 
ness, all  combining  to  make  a  good  climax.  To  add 
that  "Mercein  was  a  good  toastmaster"  would  sim- 
ply be  a  repetition  of  a  remark  that  has  become  an 
electrical    classic    throughout    the    Northwest. 

The  Western  Electric  company  was  represented 
by  Joseph  Franklin  of  the  Chicago  office  and  Mr. 
Byrne,  the  company's  Wisconsin  representative. 
Both  Mr.  Franklin  and  Mr.  Byrne  brought  their 
wives,  and  on  Wednesday  evening  the  Western  Elec- 
tric box  at  the  Bijou  was  the  center  of  attraction. 
Incidentally,  it  may  be  said  that  Mr.  Franklin  dis- 
tinguished himself  as  toastmaster  at  the  recent 
Western  Electric  banquet  at  the  Grand  Pacific,  and 
this,  added  to  his  other  business  and  social  quali- 
fications, made  him  doubly  welcome  as  one  of  the 
banqueters  on  Thursday  evening. 

Secretary  and  Treasurer  S.  M.  Bean  of  the  Me- 
chanical Appliance  company  of  Milwaukee  and  Fred- 
crick  H.  Ford  of  the  Northern  Electric  Manufac- 
turing company  were  together  and  in  constant  at- 
tendance at  the  exhibit  made  by  the  Mechanical  Ap- 
pliance company  in  one  of  the  exhibition  parlors, 
ulr.  Bean  is  now  putting  out  a  very  handsome  line 
of  highly  finished  small  motors.  These  little  ma- 
chines bear  close  inspection.  It  has  been  said  that 
the  armature  of  the  company's  motor  is  "a  work  of 
art*'  and  that  it  might  be  taken  as  a  good  example 
at  the  present  day  of  perfection  in  armature  winding. 

The  Fort  Wayne  Electric  Works  made  a  com- 
paratively small  but  interesting  exhibit.  Walter  S. 
Goll,  manager  of  the  company's  Chicago  office,  made 
a  special  exhibit  of  the  company's  type  K  meters, 
these  little  devices  are  full  of  interesting  points. 
There  was  also  shown  a  tiny  but  efficient,  revolving 
Fort  Wayne  fan  motor,  and  a  new  enclosed  series 
arc  lamp.  In  addition  to  Mr.  Goll,  W,  C.  Knight 
appeared ;  also  E.  J.  King  of  the  Fort  Wayne  factory 
and  head  of  the  meter  department.  Incidentally,  it 
may  be  said  that  Mr.  King  is  designer  of  the  com- 
pany's type  K  meter.  There  were  many  inquiries 
afler    Mr.    McMasters. 

James  M.  Gilchrist  had  the  distinction  of  bringing 
to  the  convention  one  of  its  most  interesting  novel- 
ties. Mr.  Gilchrist  represented  the  interests  of  the 
Federal  Electric  company  of  84  Market  street,  Chi- 
cago, and  displayed  the  new  electric  sign  that  is 
now   being  placed   on   the   market   by   his    company.  . 

This  sign  is  used  very  largely  and  almost  exclu-  I 
sively  by  the  Chicago  Edison  company.  It  is  all  \ 
metal,  waterproof,  and  especially  designed  for  out- 
door display.  Central  stations  interested  in  outdoor 
signwork  may  receive  from  the  Federal  company  a 
most  interesting  descriptive  circular,  well  worth  an 
inquiry.  


The  Five  Mile  Beach  Electric  Railway  company 
was  incorporated  recently  for  the  purpose  of  con- 
structing an  electric  street  railway  on  the  Five  Mile 
Beach  in  Cape  May  County,  N.  ].,  as  well  as  other 
sections  of  the  state.  The  capital  stock  will  be 
$200,000.  The  incorporators  are  H.  D.  Moore,  F. 
Sutton,  W.  G.  Moore  and  J.  Fithian. 
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DEVELOPMENT    OF    THE    TELEPHONE    FIELD. 


Chicago   Telephone  Company's  Report. 

At  the  anniial  meeting  o£  the  Chicago  Telephone 
company  on  January  ijth  the  following-named  di- 
rectors were  elected :  J.  Russell  Jones,  Robert  T. 
Lincoln,  John  M.  Clark,  Albert  A.  Sprague,  John  I. 
Sabin,  Joseph  P.  Davis,  Byron  L.  Smith,  C.  E. 
Perkins,  Arthur  D.  \Vheeler,  Chauncey  Keep,  Fred- 
erick P.  Fish.  Officers  were  afterward  chosen  as 
follows;  Chairman  board  of  directors,  John  M. 
Clark;  president,  John  I.  Sabin;  first  vice-president, 
Byron  L.  Smith;  second  vice-president,  Arthur  D. 
Wheeler; secretary  and  treasurer,  Charles  E.  Mosley; 
general  manager,  Angus  S.  Hibbard;  general  super- 
nuendent,  S.  J.  Larned;  superintendent,  W.  R.  Ab- 
bott; chief  engineer,  A.  J.  Steiss ;  contract  agent, 
C.   E.   Nestor. 

President  Sabin's  report  showed  that  the  capital 
stock  of  the  company  was  increased  from  $7,000,000 
to  $9,000,000  durmg  the  year  1901.  The  gross  rev- 
enue of  the  year  was  $3,775,001.75;  gross  expenses, 
$2,691,129.49;  net  earnings,  $1,083,872,26,  from  which 
$960,000  was  paid  in  dividends,  leaving  a  surplus  of 
$123,872.20.  In  1900  the  net  earnings  were  $870,- 
457-94;  dividends,  $749,808,  and  surplus,  $120,649.94. 
the  total  surplus  on  December  31,  1901,  was  $300,- 
103.90,  the  total  resources  of  the  company  on 'that 
day  being  $10,655,470.77. 

These  statistics  for  the  year  1901  are  given: 
Number  of  exchanges,  95;  toll  stations,  97;  number 
of  exchange  telephones,  53,511;  miles  of  wire  under- 
ground, 87,685;  miles  of  wire  in  aerial  cables  and 
on  poles,  58,100;  total  miles  of  wire,  145,785.  The 
Chicago  exchanges  supply  service  to  40,971  tele- 
phones. Other  exchanges  supplying  more  than  400 
telephones  are:  Aurora,  1,194;  Austin,  481;  EIgm, 
957;  Evanston,  1,074;  Hammond,  516;  Joliet,  1,207; 
Uak  Park,  1,023;  Waukegan,  495.  One  significant 
fact  is  that  16  small  exchanges  are  "operated  under 
license."  The  largest  two  of  these  licensed  ex- 
changes are  \'alparaiso,  Ind.,  with  231  instruments, 
and  \\  oodstock,  111.,  w'ith  165.  In  the  whole  system 
there  was  a  gain  of  17,097  telephones  in  1901,  an 
increase  of  47  per  cent,  over  1900. 

The  following  paragraphs  are  extracted  from  Mr. 
Sabin's  report : 

To  complete  extensions  of  the  plant  now  under 
construction  $3,000,000  wall  be  required  during  1902. 

During  the  year  new  exchange  buildings  were 
erected  m  Evanston,  Aurora,  Elgin  and  West  Pull- 
man, and  others  are  in  process  of  erection  at  South 
Chicago  and  Oak  Park.  Building  sites  were  pur- 
chased in  Joliet,  Lake  Forest  and  Chicago  Heights, 
and  plans  are  being  matured  for  the  erection  during 
ic,02  of  exchange  buildings  at  several  points  in  the 
city  of  Chicago  and  elsewhere,  on  sites  now  owned 
by  the  company. 

Throughout  the  world  the  telephone  business  has 
grown  in  the  last  few  years  more  rapidly  than  in 
any  similar  period  since  its  inception.  This  com- 
pany has  endeavored  to  keep  at  the  front  in  initiat- 
ing or  in  promptly  adopting  the  most  improved 
apparatus  and  methods  adapted  to  its  several  classes 
of  service  and  equipment.  The  apparatus  now  be- 
ing installed  in  the  new  large  telephone  exchange 
in  London,  England,  selected  by  experts  after  an 
examination  in  the  chief  cities  of  the  world,  is 
identical  with  that  now  in  use  in  the  several  offices 
of  the  Chicago  exchange,  and  was  made  in  Chi- 
cago by  the  manufacturers  who  supply  this  company 
OVestern  Electric  company),  and  is  now  being  in- 
stalled by  workmen  sent  from  here. 

Comparatively  speaking,  telephone  use  is  yet  in 
its  infancy.  The  time  will  come  when  every  family 
or  business  having  occasion  to  communicate  with 
persons  outside  of  its  own  doors  as  many  as  two 
or  three  times  in  a  day  will  depend  upon  the  tele- 
phone as  the  quickest  and  the  most  satisfactory 
means   for   such   communications. 

The  fixing  of  rates  that  will  be  fair  to  all  sub- 
scribers in  a  large  exchange  is  an  exceedingly  diffi- 
cult problem.  In  the  Chicago  exchange  an  average 
of  one  outgoing  message  per  day  meets  the  needs 
of  many  subscribers,  while  there  are  others  whose 
business  requires  a  very  much  greater  average  use. 

It  is  manifestly  impossible  between  such  wide  ex- 
tremes to  fix  any  monthly  or  yearly  rate  that  would 
be  proportionately  fair  to  all.  Anv  such  uniform 
rate  fair  to  the  large  user  w'ould.  necessarily  be 
unfair  to  a  small  user,  and  a  price  based  on  the 
needs  of  the  small  user  only  would  be  unfair  and 
impossible  to  the  company  supplying  the  service. 
Experience  throughout  the  world  has  proven  that 
a  uniform  rate,  without  regard  to  the  quantity  of 
service,  limits  the  growth  in  all  large  exchanges,  by 
excluding  the  great  body  of  small  users  from  the 
benefits  of  the  service. 

There  are  probably  in  Chicago  many  business 
houses  that  dispatch  through  the  mails  an  average 
of  1,000  letters  a  day,  and  doubtless  a  large  per- 
centage of  these  letter  go  to  persons  who  may  not 
themselves  average  to  send  one  letter  a  week.  Still 
a  mail  service  would  be  regarded  as  very  incom- 
plete that  did  not  afford  facilities  for  reaching  these 
people,  and  the  large  users  of  the  mail  would  be 
more  inconvenienced  by  the  lack  of  such  facilities 
than  the  small  user. 

No  country  has  ever  thought  it  possible  to  make 
a  fixed  uniform  annual  or  monthly  charge  to  each 
of  its  citizens  for  its  mail  service,  but  all  charge 
for  each  letter  sent  a  price  that  is  assumed  to  be  a 
fair  average  charge  for  the  cost  of  the  service. 


In  large  telephone  exchanges,  where  the  average 
use  by  subscribers  differs  so  widely,  a  similar  method 
of  charges  should,  in  the  interest  of  fairness,  be 
adopted,  and  the  cost  to  each  subscriber  be  based 
pu.i  the  amount  and  character  of  the  service  and 
equipment  furnished  him.  This  is  the  principle  un- 
derlying what  is  technically  known  as  "measured 
service."  which  was  first  offered  to  uur  subscribers 
early  m  1899.  At  the  close  of  1901,  24,341  tele- 
phones were  being  operated  under  thh:  plan,  which 
seems  to  give  satisfaction  to  the  subscribers.  In 
extending  this  plan,  the  company  has  during  the 
year  considerably  increased  its  plant  and  facilities 
and  established  the  nickel  service,  which  enables  any 
person  to  be  supplied  with  a  telephone  whose  mini- 
mum use  shall  average  at  least  one  message  per  day 
from  a  residence,  or  two  per  day  from  a  business 
place,  at  a  cost  of  five  cents  per  message,  to  be 
deposited  in  the  box  at  the  time  the  call  is  made. 
The  response  by  the  public  proves  that  a  public 
want  is  met.  During  the  year  10,647  telephones  have 
been  installed,  which  are  now  in  operation  on  this 
plan,  and  applications  for  them  have  at  times  come 
111  more  rapidly  than  the  company  has  been  able  to 
supply  them. 

It  is  to  be  noted  that  in  no  case  during  the  year 
has  the  company  raised  any  of  its  rates.  On  the 
contrary,  rates  have  been  lowered  by  the  ilifferent 
classes  of  equipment  and  service  offered.  The  pol- 
icy of  the  company  is  distinctly  toward  a  decreased 
average  rate,  and  toward  a  more  equitable  schedule 
of  rates  than  can  exist  with  a  low  maximum  rate 
for  unlimited  service. 

It  is  for  the  interest  of  each  subscriber  to  reach 
t'lie  greatest  possible  number  of  persons  through  the 
telephone,  and,  as  a  business  policy,  a  small  per- 
centage of  profit  per  telephone  from  a  large  number 
is  better  for  the  company  than  a  larger  percentage 
per  telephone   from  a   small   number. 

The  efficiency  of  the  service  rendered  is  still  re- 
garded by  the  company  as  one  of  its  most  important 
problems.  In  December  a  test  of  6,000  calls  was  made 
by  inspectors,  500  calls  at  each  of  the  12  exchange 
offices  in  Chicago,  embracing  all  classes  of  service, 
including  the  nickel  and  other  party  lines.  Neither 
the  managers  nor  operators  at  the  several  exchanges 
were   aware  that  the  test  calls  were  being  made. 

For  the  6,000  calls  the  average  time  of  response 
of  the  central-office  operator  was  6.52  seconds.  This 
average  is  one-third  of  a  second  higher  than  that 
found  a  year  ago.  This  may  be  due  m  part  to  the 
fact  that  the  observations  for  1900  extend  over  a 
longer  period.  This  test  in  December  found  the 
lines  and  operators  unusually  busy,  owing  to  a 
greater  business  and  social  activity  incident  to  the 
holidays.  It  is  doubtless  due  in  part  to  the  large 
increase   in   subscribers. 

It  should  always  be  borne  in  mind  that  it  requires 
care,  promptness  and  courtesy  at  both  ends  of  a 
telephone   line   to   insure   good    service. 

The  Chicago  ordinance  of  1889  contained  a  pro- 
vision that  "The  company  during  the  term  for  which 
this  ordinance  is  granted  shall  not  increase  to  its 
present  or  future  subscribers  the  rates  for  telephone 
service  now  established."  The  rate  for  the  business 
use  of  a  subscriber  and  his  employes  alone,  within 
prescribed  limits,  w-as  $125  per  annum  for  the  only 
service  and  equipment  then  in  use.  Later  the  com- 
pany added  a  different  service  and  equipment,  which 
it  offered  for  $175  per  year,  with  the  use  of  copper- 
metallic  circuits  and  long-distance  instruments  and 
connection.  From  that  time  to  the  present  subscrib- 
ers have  had  their  choice  as  to  which  service  and 
which  rate  they  would  select.  The  city  officials  and 
corporation  counsel  were  of  the  opinion  that  this 
^vas  within  the  company's  rights.  A  suit  was  re- 
cently brought,  seeking  a  construction  of  the  ordi- 
nance, and  a  decision  has  been  rendered  on  prelimi- 
nary hearing  adverse  to  the  interpretation  hereto- 
fore given  the  ordinance  by  all  interested  under  it. 
The  court  holds  that  the  company  is  limited  to  a 
charge  of  $125  per  year,  within  prescribed  limits,  in 
those  cases  in  which  it  has  been  receiving  $175  per 
year. 

At  the  rate  of  $175  per  annum  the  very  large  users 
are  getting  their  telephone  service  for  a  small  frac- 
tion of  a  cent  per  message,  which  price  bears  no  re- 
lation to  what  it  costs  the  company  to  supply  it  and 
the  equipment.  A  telephone  used  to  its  full  capacity 
would  cost  the  comapny  more  than  $175  per  annum 
for  the  salaries  of  the  operators  alone. 

In  reaching  a  general  average,  which,  in  the  tele- 
phone, as  in  the  mail,  or  any  other  business,  must 
be  the  basis  of  computation,  this  deficiency  in  com- 
pensation from  the  very  large  users  must  be  made 
up  from  some  source.  A  reduction  of  $50  per  year 
in  the  charge  to  large  users  w^ould  swell  the  amount 
of  this  deficiency,  and,  of  necessity,  tend  to  affect 
the  prices  at  which  service  can  be  given  to  small 
users. 

If  this  decision  shall  be  sustained  by  the  higher 
courts,  it  will  necessitate  a  reconsideration  of  the 
whole  schedule   of  rates. 


New  Inter-state  Telephone  Association 
Proposed. 

For  some  time  there  has  been  a  growing  feeling 
among  the  Independent  telephone  men  of  the  Central 
West  that  the  formation  of  a  new  interstate  asso- 
ciation more  directly  representing  their  interests, 
without  conflicting  with  the  national  organization — 
the  Independent  Telephone  Association  of  the 
United  States — would  be  advisable.  Many  of  the 
exchange  operators  in  Illinois  and  adjoining  states 
do  not  care  to  spend  the  time  and  money  to  attend 
a  convention  so  far  away  as  at  Buffalo  or  some 
more  eastern  point.  They  contend  that  nine-tenths 
of  the  telephone-manufacturing  business  of  the 
country  is  centered  in  Chicago,  and  that  a  conven- 
tion in  this  city,  or  in  some  comparatively  near-by 
city,  as  Indianapolis,  St.  Louis  or  Milwaukee,  would 
benefit  the  greatest  number  of  telepnone  men,  both 
manufacturers  and  exchange  men,  in  this  territory, 
where    the    Independent   movement    is    so    strong. 

As  an  outgrowth  of  this  sentiment  a  meeting  of 
representative  telephone  men  was  held  in  the  Palmer 
House,  Chicago,  on  January  i6th,  at  which  the 
situation  was  thoroughly  discussed,  with  the  result 
that  it  was  determined  to  call  a  meeting  to  be  held 
in  Chicago  on  April  9th  and  loth  of  this  year,  at 
which  time  a  new  association  may  be  formed.  The 
meeting  was  held  under  the  auspices  of  Dr.  I.  A. 
Lumpkin  of  Mattoon,  111.,  and  W.  B.  Burke  of 
Decatur,  111.,  who  are  respectively  president  and 
secretary  of  the  Illinois  Telephone  association. 
1  hese  gentlemen  were  present  in  a  representative 
capacity,  and  announced  that  the  Illinois  state  asso- 
ciation would  meet  at  the  time  and  place  of  the 
larger  meeting.  It  is  possible  that  the  existing 
state  association  may  be  merged  in  the  new  society 
when  the  latter  is  formally  established,  although 
this  point  is  by  no  means  decided. 

Dr.  Lumpkin  presided  at  the  Palmer  House  con- 
ference, and  Mr.  Burke  acted  as  secretary.  About 
20  gentlemen  were  present,  including  representatives 
of  the  American  Electric  Telephone  company, 
Stromberg-Carlson  Telephone  Manufacturing  com- 
pany, Kellogg  Switchboard  and  Supply  company, 
Euieka  Electric  company.  Electric  Appliance  com- 
pany, Illinois  Electric  company.  Western  Telephone 
Construction  company,  Swedish-American  Tele- 
phone company,  American  Fuse  company.  Central 
Electric   company    and   other   concerns. 

After  discussion  it  was  agreed  that  a  new  organ- 
ization was  desirable  and  that  the  territory  covered 
by  such  an  association  might  well  embrace  the  states 
of  Wisconsin,  Illinois,  Indiana,  Michigan,  Kentucky, 
Missouri  and  Iowa.  The  date  of  the  first  meeting 
was  fixed  for  April  9th  and  loth,  as  before  stated, 
the  place  to  be  at  Chicago  at  some  hotel  to  be 
named  later.  A  committee  of  five  on  arrangements 
was  appointed.  It  consists  of  H.  B.  McMeal,  J.  J. 
Nate  and  S.  A.  Dinsmore  of  Chicago,  Dr.  Lumpkin 
of  Mattoon  and  Mr.  Burke  of  Decatur.  The  Chi- 
cago manufacturers  and  dealers  represented,  as 
mentioned  above,  announced  that  they  would  be  glad 
to  entertain  the  visiting  telephone  men  at  a  banquet, 
which  will  probably  be  held  on  the  evening  of 
Thursday,  April  loth.  An  invitation  to  this  banquet 
will  be  included  in  the  call   for  the  meeting. 


The  Erie  Reorganization. 

The  National  Shawmut  Bank's  receipts  for  the 
stock  and  bonds  of  the  Erie  Telephone  company 
have  been  placed  in  the  unlisted  department  of  the 
Boston  Stock  Exchange.  This  is  proof  that  the 
holders  of  a  majority  of  each  issue  have  agreed  to 
the  reorganization  plan.  The  bank  has  received 
bonds  arnounting  to  $471,000  from  Philadelphia,  to 
be  deposited  under  the  reorganization  plan.  It  has 
been  reported  that  the  reorganization  was  opposed 
in   that  city. 

The  Erie  Telephone  company  reports  a  gain  of 
1,880  subscribers  in  December,  a  net  gain  of  20,085 
during  the  year  1901,  162,455  subscribers  connected 
on  December  31st  and  1,968  awaiting  connection  on 
that  date. 

The  annual  meeting  of  stockholders  of  the  Erie 
Telegraph  and  Telephone  company  will  be  held  on 
January  30th  to  carry  out  the  terms  of  sale  to  the 
-American  Telegraph  and  Telephone  company.  It  is 
also  proposed  to  reduce  the  number  of  directors 
from  10  to  five,  and  to  make  the  length  of  service 
one  year,  instead  of  three  years. 


The  Missouri  and  Kansas  Telephone  company  has 
completed  the  installation  of  a  new  multiple  toll 
board  for  six  operators  at  its  St.  Joseph  (Mo.)  ex- 
change- The  work  was  under  the  supervision  of 
H.  C.  Howard,  wire  chief  and  electrician  of  the 
company.  This  company  is  building  several  toll 
lines  in  Western  Kansas. 


The  telephone  line  connecting  the  systems  of 
France  and  Italy  across  the  Alps  was  opened  on 
January  1st.  Signor  Galimberti,  Italian  minister  of 
posts  and  telegraphs,  exchanged  greetings  from 
Turin  with  President  Loubet  in  Paris  with  entire 
success.  The  line  was  subsequently  opened  to  the 
public.  It  does  not  extend  beyond  northern  Italy. 
The  connection  with  Rome  has  not  been  completed. 
The  charge  is  21V2  francs  (67^  cents)  for  three 
minutes'    conversation. 


68 


Telephone  to  Supersede   Telegraph   on 
the  Illinois  Central. 

Much  interest  has  been  excited  among  railroad 
and  electrical  men  by  the  announcement  that  the 
Illinois  Central  Railroad  company  has  arranged  to 
install  a  very  extensive  telephone  system  along  its 
lines  of  railroad.  As  soon  as  the  material  can  be 
delivered,  the  work  of  installation  will  be  com- 
menced. 

The  projected  system  was  originally  conceived 
with  a  view  of  supplementing  the  now  congested 
telegraph  service,  by  relieving  the  telegraph  op- 
erators of  a  large  amount  of  freight  work,  instruc- 
tions to  subordinates  from  the  main  office,  etc.,  and 
allowing  the  operators  to  pay  more  attention  to  the 
dispatching  and  handling  of  trains  on  the  road ; 
but  the  end  in  view  at  present  is  to  connect  all  the 
points  on  the  various  branches  of  the  road,  and  in 
the  course  of  time,  when  the  efficiency  of  the  tele- 
pnone  for  this  work  has  been  thoroughly  tested,  to 
abandon  permanently  the  use  of  the  Morse  instn:- 
ments.  It  will  take  some  time  for  affairs  to  take 
that  turn,  but  such  is  actually  the  aim  of  the  com- 
pany. For  some  time  the  telephone  system  will,  of 
course,  be  utilized  according  to  the  needs  of  each 
locality  in  which  it  is  used,  as  the  company  feels 
that  it  would  be  unwise  immediately  to  install  the 
telephone  for  general  use  all  over  the  system  and 
discard  the  telegrapli,  but  there  is  no  doubt  as  to 
the  final  intention. 

For  some  time  past  the  Illinois  Central  company 
has  used  the  telephone  exclusively  in  handling  the 
business  of  the  Omaha  terminal,  and  the  telegraph 
is  supplemented  by  the  telephone  in  the  New  Or- 
leans and  Chicago  terminals.  At  the  Chicago  end 
apparatus  leased  from  the  Chicago  Telephone  com- 
pany is  used  to  transmit  the  messages  over  the 
Illinois  Central  company's  wires,  while  the  appliances 
for  service  between  New  Orleans  and  McComb 
City,  La.,  are  leased  from  the  Cumberland  Tele- 
phone company. 

In  installing  the  new  lines  Bell  instruments  will 
be  used  with  copper  metallic  circuits,  and  each 
dispatcher  will  have  a  circuit  connecting  him  with 
each    operator   in   his  division. 

The  first  lines  will  be  built  from  Chicago  south 
by  way  of  Carbondale,  111.,  to  St.  Louis,  west  from 
Chicago  to  Dubuque,  Iowa,  and  in  the  south  a  line 
will  be  constructed  from  Fulton,  Ky.,  to  Memphis, 
Tenn.  The  work  of  stringing  the  wires  is  to  be 
done  by  the  company's  linemen  on  the  poles  already 
erected  and  used  for  the  telegraph  wires.  It  is 
estimated  that  the  cost  of  installing  the  entire  sys- 
tem will  be  about  $540,000,  or  $100  a  mile,  and  to 
begin  with  275,000  pounds  of  copper  wire  has  been 
purchased.  As  soon  as  the  wire  is  delivered  the 
work  will  be  begun,  and  it  is  said  that  St.  Louis 
and  Chicago  will  be  in  communication  within  30 
days  of  the  beginning  of  the  work. 

Discussing  the  question  of  locating  the  responsibil- 
ity for  possible  mistakes  in  train  orders  transmitted 
by  telephone,  one  of  the  Illinois  Central  officials  said 
to  a  representative  of  the  Western  Electrician  that 
one  of  the  chief  advantages  of  the  telephone  system 
was  the  accuracy  with  which  operators  could  be 
recognized  and  reliability  of  the  messages  received 
over  the  telephone,  when  referred  to  as  records,  for, 
instead  of  the  present  method  of  signing  orders, 
messages,  despatches,  etc.,  with  only  an  initial,  by 
telephone  the  whole  name  is  transmitted  and  re- 
corded with  speed  and  accuracy.  "A  record  is 
just  as  it  is  made,"  said  this  gentleman,  "and  it  is 
easy  to  see  how  much  more  perfect  a  record  can 
be  made  over  a  telephone  than  by  means  of  a  Morse 
instrument." 

A  prominent  railroad  official,  whose  judgment 
may  well  be  relied  on,  said  recently  that  though  he 
believed  in  a  conservative  policy,  he  would  venture 
to  say  that  in  10  years  the  click  of  the  Morse  in- 
strument will  but  rarely  be  heard  in  railroad  busi- 
ness. 


Investigation  of  Telephone  Rates  in 
Chicago. 

An  order  was  passed  at  a  meeting  of  the  Chicago 
City  Council  on  January  20th,  empowering  the 
mayor  to  name  two  aldermen  who  shall  act  with 
City  Electrician  Ellicott  in  investigating  the  ques- 
tion of  telephone  rates  and  deciding  what  would  be 
an  equitable  charge  for  Chicago.  When  a  decision 
has  been  reached  the  committeemen  are  to  consult 
with  Corporation  Counsel  Walker  in  the  preparation 
of  a  proper  ordinance  to  be  presented  to  the  council, 
such  ordinance  to  fix  the  rates  to  be  charged  by 
the  existing  company  in  the  city.  Mr.  Walker  said 
recently  that  there  was  no  doubt  in  his  mind  that 
imder  the  decision  of  Judge  Tuley  the  Chicago  Tele- 
phone company  could  be  compelled  not  only  to  fur- 
nish a  service  at  the  ordinance  rate  of  $125  a 
telephone,  but  also  to  furnish  the  best  service  at 
that  price. 
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New  Eureka  Telephone  Apparatus. 

One  of  the  latest  productions  of  the  Eureka  Elec- 
tric company  of  Chicago  is  shown  in  Fig.  i  of  the 
accompanying  illustrations.  -This  is  a  farmers'  toll- 
line  equipment.  The  board  is  equipped  for  bridge 
toll-line  and  farmer-line  work.  Each  line  termi- 
nates in  a  metallic  circuit  in  a  plug.  Bridged  to  the 
circuit  is  the  operator's  jack  and  the  ringer,  which 
may  be  of  500,  1,000  or  i,6oo-ohm  winding. 

The  company  furnishes  this  equipment  to  suit 
any  required  condition  and  for  operation  on  as 
many  toll  lines  as  may  be  desired  to  run  into  one 
office. 

Mounted  on  the  front  of  each  ringer   is  an  indi- 


FIG.   I.      NEW  EUREKA  TELEPHONE  APPARATUS. — FARMERS' 
TOLL-LINE   BOARD, 

cator.  These  indicators  show  the  operator  very 
clearly  after  a  call  has  been  made  w.hich  line  has 
called.  The  gongs  on  the  board  are  all  of  the  same 
tone   and  sound. 

These  boards  make  handsome  "and  practical  rural 
exchange-line  equipments,  and  the  ringer  indicators 
possess  special  merits.  The  operator's  equipment 
can  be  regular,  the  same  as  applied  to  all  of  the 
other  Eureka  express  or  flashlight  equipments,  or 
it  can  be  operated  from  a  desk  set  mounted  and 
connected  in  circuit  witli  an  operator's 
plug,  through  which  connection  can  be 
had  to  any  toll  line. 

The  company  manufactures  a  large 
variety  of  this  class  of  apparatus,  and 
can  furnish  it  in  any  combination  de- 
sired. In  connection  with  these  equip- 
ments the  company  furnishes  its  high- 
grade  bridging  telephones,  equipped 
witli  powerful  four  and  five-bar  bridg- 
ing generators,  its  long-distance  am- 
plifying engine-lathe-turned  cast-head 
transmitters,  which  are  capable  of 
standing  heavy  battery  power,  making 
them  specially  adaptable  for  toll-line 
and  bridge  metallic-circuit  work,  and 
its  No.  10  or  No.  20  special  adjustable 
receivers. 

All  of  the  Eureka  switchboards  are 
built  for  full-metallic  circuit,  and  in 
consequence  can  be  wired  in  either 
common-return  or  grounded  circuit,  re- 
sults of  high-efficiency  being  obtained 
by  such  construction.  ^__ 

Fig,  2  shows  the  Eureka  company's  ephone  a'ppa- 
new  style  C  cable-head  terminal.  This  tos.— cable- 
device  can  be  used  at  the  junction-pole  head  tee- 
terminal  or  as  an  office  terminal,  and  is  minal. 
so  constructed  that  fuse  protection  can  be  employed, 
or  type  B  heat-coil  Rolfe  protection  can  be  used. 
The  base  of  the  head  is  tin,  and  to  this  the  cable  is 
soldered. 

The  general  construction  of  this  nead  is  of  steel, 
pressed  and  formed  into  shape,  and  after  the  cable 
has  been  attached  to  the  head  and  the  joints  soldered 
and  wiped,  the  inside  of  the  head  is  filled  with  ozite 
or  paraffine,  thereby  giving  positive  protection  from 
moisture  to  cable  and  protecting  it  against  any 
damages. 

The^  conipany  builds  these  heads  in  26,  52  and 
104-pair   sizes,   and   also   furnishes   them   in   special 


FIG.   2.       NEW 
EUREKA    TEL- 
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sizes  where  requirements  demand.  It  is  stated  by 
the  company  that  there  are  in  service  at  the  present 
time  several  thousands  of  these  heads,  and  it  has  yet 
to  hear  of  an  instance  where  they  have  ever  failed 
to   give   satisfaction. 

In  addition  to  giving  protection  to  the  exchange 
by  either  fuse  or  heat  coil,  as  may  be  preferred 
by  the  purchaser,  on  the  side  of  the  head  is 
mounted  a  ground  bar  lightning-arrester  device,  giv- 
mg  all  the  protection  that  can  possibly  be  had  in 
a   cable-head   terminal. 


Telephone  News  from  the  Northwest. 

The  Twin  City  Telephone  company  seeks  to  cur- 
lad  the  privileges  of  its  rival  in  Minneapolis— the 
Northwestern  Telephone  Exchange  company— by  bid- 
ding for  the  use  of  city  poles.  It  is  found  that  the 
-N'orthwestern  is  using  in  various  parts  of  the  city 
over  goo  poles  without  paying  a  cent.  The  Twin 
City  has  therefore  made  an  offer  of  $1,000  a  year 
for  the  privilege  of  using  these  city  poles. 

The  American  Telephone  and  Telegraph  company 
has  completed  a  toll  line  from  Brainerd,  Minn.,  to 
Duluth  and  Superior. 

The  city  of  Virginia,  Minn.,  seeks  =11  injunction 
to  prevent  the  People's  Telephone  and  Telegraph 
company  from  building  lines  in  plaintiff's  streets. 
1  he  company  has  twice  applied  for  a  franchise 
through  the  streets  and  has  been  refused  both  times. 
Despite  this,   a  number  of  poles  have  been  erected. 

The  Citizens'  Telephone  company  of  Sioux  Falls, 
S.  D.,  has  been  incorporated  and  proposes  to  estab- 
lish  an  Independent  exchange   for   Sioux   Falls. 

The  Wisconsin  Telephone  company  announces  that 
work  to  cost  about  $90,000  is  soon  to  be  started  at 
Oshkosh,  Wis.  The  local  exchange  is  to  be  rebuilt 
and  the  wires  in  the  business  section  are  to  be  placed 
underground. 

The  Bills  &  Worthman  Telephone  company  seeks 
a  franchise  for  a  local  exchange  in  Davenport,  Iowa. 
It  has  formed  the  Union  Telegraph  and  Telephone 
company,  and  has  placed  $1,500  on  deposit  to  secure 
the  city  against  expense  for  the  special  election  to 
pass  on  the  franchise.  There  is  also  a  deposit  of 
$5,000  as  a  guarantee  of  carrying  out  the  franchise. 
The  company  claims  that  $250,000  will  be  expended. 

Dows,  Iowa,  recently  refused  to  grant  telephone 
franchises  to  either  C.  S.  Bennett  or  the  Dows  Tele- 
phone company.  G.  S.  Jameson  has  offered  $I,ooo 
for  a  20-year  franchise,  and  his  proposition  will  soon 
be  passed  on. 

The  Northwestern  Telephone  and  Telegraph  com- 
pany has  been  incorporated  at  Seattle,  Wash.,  with 
$500,000,  to  build  telephone  and  telegraph  lines  in 
the    United    States    and    British    Columbia. 

The  Red  Lodge  and  Wyoming  Telephone  company 
proposes  to  give  its  patrons  an  evening-bulletin  serv- 
ice of  the  Associated  Press  news  daily.  The  new 
company  has  made  a  number  of  improvements  to 
its  line  in  Red  Lodge,  Mont. 

The  Standard  Telephone  company  of  Waukon, 
Iowa,  .has  increased  its  capital  stock  from  $100,000 
to  $200,000.  The  company  has  declared  a  10  per 
cent,  dividend  on  all  stock  outstanding  May  i,  iqoi, 
and  one  of  equal  amount  on  all  stock  outstanding 
January  i,  1902,  making  a  total  of  20  per  cent,  on 
the  former.  R. 


GENERAL  TELEPHONE  NEWS. 

On  the  first  of  January  the  New  England  Tele- 
phone company  increased  the  pay  of  its  switchboard 
girls    I2y2   per   cent. 

J.  W.  Givin,  L.  C.  Morgan  and  L.  T.  Hunt  have 
incorporated  the  Dahlgren  (III.)  People's  Telephone 
company,  with  a  capital  of  $2,500. 

Under  the  management  of  Harry  Koohler,  a  tele- 
phone exchange,  with  60  subscribers,  will  be  opened 
about  January  25th  at  Fort  Leavenworth,  Kan.  Ar- 
rangements are  being  made  to  accommodate  200 
subscribers,  as  it  is  quite  probable  that  that  number 
will  be  reached  by  May  1st.  A  Stromberg-Carlson 
switchboard   will  be  used. 

The  200  girls  who  are  employed  in  the  Cortlandt 
exchange  of  the  New  York  Telephone  company 
presented  a  gold  watch  and  chain,  valued  at  $125, 
to  Miss  Katie  Smith  recently.  She  has  been  ap- 
pointed by  the  company  to  take  charge  of  the  new 
instruction  school  for  telephone  girls  at  Eighteenth 
street  and  Fifth  avenue,  after  having  been  employed 
in   the    Cortlandt  exchange  for   15   years. 


MANUFACTURERS    AND    DEALERS. 

Mr.  J.  J.  Nate,  one  of  the  best-known  telephone 
men  in  the  West,  has  resigned  as  superintendent  of 
the  Standard  Telephone  and  Electric  company  of 
Madison,  Wis.,  and  taken  a  responsible  position  with 
the  Stromiberg-Carlson  Telephone  Manufacturing 
company  of  Chicago. 

The  Continental  Telephone  Construction  company 
of  Chicago  has  closed  a  contract  for  the  construc- 
tion of  the  new  exchange  at  Freeport,  111.  The 
contract  calls  for  the  construction,  installation  and 
equipment  complete  of  600  telephones,  with  an  ulti- 
mate capacity  of  1,500.  In  the  fire  district  all  lines 
are  to  te  laid  in  conduits,  and  red  cedar  poles  are 
to  be  used  exclusively  in  the  aerial  construction, 
thus  making  one  of  the  finest  plants  in  the  state. 
The  Continental  company  is  also  at  the  present 
time  building  an  exchange  at  Petersburg,  Ind,  On 
account  of  the  increase  in  business  this  company 
has  found  it  necessary  to  seek  larger  quarters,  and 
will  now  be  found  at  510  and  512  Tacoma  Building. 
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Affairs  of  Everett-Moore  Syndicate. 

Tlie  banliers'  committee  at  Cleveland  has  been 
hard  at  work  on  the  Everett-Moore  matter,  and 
accomplished  much  last  week.  Among  other  things, 
it  was  found  that  the  Federal  Telephone  company 
is  in  a  verj'  much  better  condition  than  was  at  first 
lliought.  Reports  from  the  various  constituent  cor- 
porations show  that  for  December  the  surplus  above 
expenses  and  fi.xed  charges  was  $16,000,  which  is 
a  rather  comfortable  discovery.  So  satisfactory  is 
the  condition  of  the  properties  controlled  that  it 
was  thought  decidedly  out  of  place  to  entertain 
any  offers  for  the  purchase  of  any  of  the  properties 
at  this  time,  and  different  members  of  the  com- 
mittee said  they  would  be  loyal  to  Mr.  Everett  in 
this  matter  and  hold  the  property  intact.  On  Mon- 
day afternoon  of  last  week  the  directors  of  the 
Federal,  United  States  and  Cuyahoga  telephone 
companies  and  the  Western  Reserve  Construction 
company  met  at  the  Electric  building,  and,  in 
order  to  simplify  matters,  K.  G.  Roebling  of  J.  A. 
Roebling's  Sons,  Trenton,  N.  J.,  and  J.  W.  Marsh, 
vice-president  of  the  Standard  Underground  Cable 
company,  were  made  members  of  the  directory  of 
each  of  the  companies.  These  companies  are  credi- 
tors of  the  syndicate,  and  represent  a  number  of 
other  eastern  creditors.  It  is  probable  that  the  same 
action  will  be  taken  with  representatives  of  the 
western  creditors.  Enough  of  the  creditors  have 
now  signed  the  agreement  to  insure  the  18  months' 
extension  of  time. 

There  have  been  a  number  of  offers  made  for 
the  Federal  properties  by  persons  supposed  to  rep- 
resent the  Bell  interests,  but  a  member  of  the  com- 
mittee is  authority  for  the  statement  that  none  of 
them  will  be  accepted,  unless  it  becomes  absolutely 
necessary  later  on.  With  a  little  assistance,  the 
company  will  be  able  to  go  on  with  its  work  as 
usual. 

A  long  meeting  was  held  on  Wednesday  of  last 
week,  when  the  annual  meeting  of  the  stockholders 
of  the  Cleveland  Electric  Railway  company  was 
discussed  and  meetings  were  also  held  with  a  num- 
ber of  creditors.  There  was  nothing  in  particular 
to  announce,  however,  more  than  that  several  more 
<if  the  large  creditors  had  agreed  to  an  extension  of 
time.  Later  in  the  day  the  annual  meeting  of  the 
railway  company  was  held,  and  the  following-named 
directors  were  chosen :  Henrys  .  i.  Everett,  R.  A. 
Harman,  Calvary  Morris,  Colonel  Horace  E.  .An- 
drews, John  J.  Stanle}',  Charles  L.  Pack,  Colonel 
Myron  T.  Herrick.  Charles  W.  Wason  and  James 
Parmalee.  The  officers  are  as  follows :  President. 
Henry  -A.  Everett ;  secretary,  Fred  Borton ;  treas- 
urer, George  S.  Russell.  E.  W.  Moore,  formerly 
treasurer  and  member  of  the  board  of  directors, 
was  retired  to  make  room  for  Mr.  jMorris  on  the 
board,  and  !Mr.  Borton  as  treasurer,  only  that  there 
might  be  a  fuller  representation  of  other  interests 
in  the  company,  and  not  out  of  any  hint  of  lack 
of  faith  in  the  ability  of  the  junior  member  of  the 
syndicate.  It  is  considered  a  great  compliment  to 
Mr.  Everett  and  faith  in  his  ability  and  plans  that 
he  was  retained  as  president,  without  making  any 
effort  to  keep  his  place.  Nothing  was  said  in  re- 
gard to  the  proposed  increase  of  the  capital   stock. 

Brief  reports  of  the  business  of  the  railway  com- 
panies controlled  by  the  syndicate  for  the  last  year, 
as  compared  with  igoo,  are  as  follows : 

190O.  1901. 

Northern  Ohio  Traction  Company- 
Gross  earnings  S   513,725  $    617,011 

Expenses  and  taies  317,475  360,845 

Net    earnings   196,2.50  266,166 

Fi.'ied  charges  141,1.33  135.163 

Surplus  56,117  130,004 

Toledo  Railways  and  Light  Company- 
Gross  earnings   1,182,517  1,311,084 

Expenses  and  taxes  616,945  636.407 

Net  earnings   5ffi,572  S74.S77 

Fixed  charges  409,051  415.168 

Surplus  for   stock    156,521  259,509 

Cleveland  Electric  Railway  Company- 
Gross  eamines  2,030,516  2,273.636 

Expenses  and  taxes  1,121,037  1,263.953 

Net   earnings 909,479  1,007,633 

FLxed    charges    227,495  220,969 

Surplus   for   stock    681,984  786,714 

Cleveland,   Painesville  and  Eastern- 
Gross  earnings  14tll2  164,971 

Expenses  and  taxes 69.592  87.102 

Net  earnings    71.520  77.869 

Fixed    charges    72,500  72,500 

Surplus    5,369 

Cleveland  and  Eastern- 
Gross  earnings   62,893  90,390 

Expenses  and  taxes  36,672  52,022 

Ner   earnings   26,221  38,368 

Fixed    charges    36,148  42,873 

Cleveland  &  Chagrin  Falls- 
Gross  earnings  49,646  47.976 

Expenses  and  taxes  33,292  32,002 

Net  earnings    16,374  15.974 

Fixed    charges    13,29-1  13,023 

Surplus  for   stock   3,080  2,951 

London,  Ontario,  Railway  Company- 
Gross  earnings  119,109  141,846 

Expenses  and  taxes   78,501  84.557 

Net  earnings    40,608  57,283 

Fixed    charges    21,623  23.S35 

Surplus  for  stock 18,985  3,3.454 

Detroit  United — 

Gross  earnings  2,575,277  2.919,171 

Expenses  and  taxes  1,439.058  1,596,763 

Net  earnings   1,136,219  1,322,406 

Fixed    charges    616,468  S2.277 

Surplus   for  stock 519,751  670,129 

Detroit  and  Port  Huron  Short  Line- 
Gross  earnings   290,673  386.634 

Expenses  and  taxes  170,237  223,730 

Net   earnings    120.436  162,594 

Fixed    charges    81,313  116.300 

Surplus  for   stock   39,121  46,594 

It  is  stated  that  creditors  representing  ?io,ooo,oqo 
out  of  ?ii,5Cio,ooo  of  the  indebtedness  of  the  syndi- 
cate  have    signified    their    willingness    to    allow    the 


extension  of  time.  Contractor  Strang  has  expressed 
his  satisfaction  with  conditions  and  withdrawn  his 
application  for  a  receiver  for  the  Detroit  and  To- 
ledo Shore  Line.  Receiver  Edwards,  appointed  by 
the  Federal  court,  will  act  with  the  committee. 

R.  W.  Judd  has  been  chosen  treasurer  of  the  Fed- 
eral Telephone  company,  the  United  States  Tele- 
phone company,  the  Cuyahoga  Telephone  company 
and  the  Western  Reserve  Construction  company — 
an  action  that  is  satisfactory   to  all  concerned. 

Chairman  Newcomb,  of  the  committee,  has  stated 
that  the  London  (Ont.)  Street  Railway  company 
may  be  sold  and  the  proceeds  turned  into  the  Fed- 
eral Telephone  company.  This  company  owns  a 
valuable  piece  of  property,  with  28  miles  of  track, 
capitalized  at  $400,000,  and  with  the  same  amount 
of  bonds.  It  is  stated  that  the  syndicate  was  offered 
$iSo  per  share  for  it  some  time  ago.  It  can  be 
disposed  of  and  not  interfere  with  the  system  which 
which   the   syndicate  has    formed. 


appliances  makes  it  an  instrument  which  will  bear 
a  great  deal  of  mechanical  abuse.  It  is  intended 
for  practical  testing,  and  to  be  a  companion  with 
the   portable   volt    and    ammeter. 


Sage    Improved     Direct-reading     Ohm- 
meter. 

The  1902  type  of  the  direct-reading  ohmmeter 
manufactured  by  F.  B.  Sage  &  Bro.  of  123  Liberty 
street.  New  York  city,  presents  many  new  features 
of  value.  This  instrument  has  been  on  the  market 
for  several  years,  and  the  makers  have  carefully 
studied  its  practical  performance  and  have  made 
improvements  in  accordance  with  the  observed  re- 
sults. 

The  instrument,  which  is  illustrated  herewith,  is  a 
modified  form  of  the  Wheatstone  slide-wire  bridge. 
Two  arms  of  the  bridge  are  formed  by  the  slide 
wire,  and  the  third  and  fourth  by  the  known  and 
unknown  resistance,  respectively.  An  unknown  re- 
sistance being  in  circuit,  a  suitable  known  resistance 
is  plugged  in  and  a  point  is  sought  for  on  a  wire 
with  a  stylus  where  no  sound  is  heard  In  the  tele- 
pnone  receiver.  This  point  of  silence  is  exceed- 
ingly sensitive,  a  deviation  of  one-hundredth  of  an 
inch  from  the  e.xact  point  producing  a  distinct  noise 


Wireless  Communication  at  Sea. 

Wireless  conversations  at  sea  are  increasing  in 
number.  During  a  recent  voyage,  when  the  Lu- 
cania,  which  sailed  three  hours  before  the  Kaiser 
Wilhelm,  was  off  the  Hook  the  two  ships  began 
signaling,  when  60  miles  apart,  and  were  able  to 
keep  up  conversation  at  intervals  for  several  days, 
until  the  Kaiser  passed  the  Lucania,  and  there  were 
85  miles  of  sea  between  the  two  ships,  at  which  dis- 
tance the  clicking  aboard  the  Kaiser  grew  fainter 
and   ceased. 

An  incident  which  shows  the  efficiency  of  the 
wireless  system  at  sea  occurred  on  a  previous  trip 
of  the  Kaiser,  when  the  captain  saw  two  fixed 
lights  where  the  Nantucket  Lightship  should  have 
been,  according  to  calculations,  but  as  one  of  them 
should  have  revolved,  he  was  at  a  loss  as  to  his 
position.  He  told  the  Marconi  operator  to  ask  the 
vessel  if  it  was  the  lightship  and  if  its  lights  were 
out  of  order,  and  upon  receiving  the  answer  "Yes," 
all  doubt,  and  hence  all  danger,  was  done  away 
with. 


Smith  &  Hemenway  Side-cutting  Plyer. 

The  accompanying  illustration  shows  the  No.  90 
patented  royal-blue  side-cutting  plyer  offered  to  the 
trade  by  the  Smith  &  Hemenway  company,  and  the 
Utica  Drop  Forge  and  Tool  company  of  296  Broad- 
way, New  York  City.  This  plyer  is  forged  from 
the  best  tool  steel  and  is  made  with  reversible  and 
renewable  jaws,  thereby  saving  considerable  expense 
to  the  user,  as  it  allows  the  changing  of  jaws  from 
the  upper  to  the  lower,  when  they  become  worn. 
It  has,  also,  rounded  corners  and  sides.  This  plyer 
is  claimed  to  be  of  great  advantage  to  a  workman, 
particularly  to  a  lineman,  because  when  worn  out  or 
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SMITH  &  HEMENWAY  SIDE  CUT- 
TING  TLVEB. 


in  the  telephone  receiver,  which  is  in  series  with 
the  indicating  circuit. 

The  instrument  receives  its  source  of  energy  from 
a  battery  in  the  lower  part  of  the  box,  which  is  cut 
into  circuit  by  the  key  (K)  in  the  telephone.  The 
battery  is  automatically  disconnected  on  laying  the 
receiver    down. 

There  are  four  known  resistances,  any  one  of 
which  can  be  connected  in  circuit  by  the  manipula- 
tion of  a  single  plug,  thus  producing  four  sets  of 
scale  readings  along  the  slide  wire,  giving  the  in- 
strument a  range  of  from  one-thousandth  of  an  ohm 
to  200,000  ohms,  the  highest  resistance  that  can  be 
correctly  measured  by  the  use  of  a  small  electro- 
motive  force. 

Attention  is  called  to  the  plug  contact,  which  is 
now  said  to  be  of  a  much  more  substantial  character 
than  any  plug  contact  on  resistance-measuring  in- 
struments. 

The  scale  of  the  direct-reading  ohmmeter  is  en- 
gine-divided, according  to  mathematical  law,  in  the 
instrument,  and,  inasmuch  as  the  slide  wire  con- 
forms exactly  to  mathematical  scale,  which  is  cor- 
rect to  the  one-thousandth  part  of  an  inch,  the 
makers  have  done  well  to  produce  a  wire  which 
shall  be  absolutely  uniform,  not  only  as  to  diameter 
and  section,  but  in  resistance  of  the  alloy  of  which 
it  is  made. 

The  telephone,  which  was  formerly  placed  in  a 
separate  compartment  in  the  lower  part  of  the  box,  is 
now  placed  in  a  much  more  convenient  position,  under 
a  clip  in  the  upper  part  of  the  case,  and  additional 
space  is  thereby  secured  for  batteries,  which  are 
contained  in  the  lower  part  of  the  instrument. 

An  important  feature  of  the  instrument  is  its 
exceeding  rapidity  in  determining  a  resistance.  It 
is  stated  that  the  point  of  silence  on  the  slide  wire 
can  be  foimd  in  less  than  10  seconds  by  aii  inex- 
perienced operator.  Its  simplicity  enables  its  use 
by  the  novice,  and  the  guaranteed  error  of  the 
instrument  is  considerably  less  than  one  per  cent. 
The  absence  of  pivots,  hair  springs  and  galvanometer 


chipped  in  the  corner  next  to  the  joint,  the  ordinary 
plyer  is  practically  useless,  while  this  one,  by  chang- 
ing or  reversing  the  jaws,  is  made  substantially  new 
at  no  cost  whatever.  These  plyers  are  warranted  and 
every  pair  is  carefully  tested  before  leaving  the 
factory.  

Coming  Automobile  Shows. 

Following  the  automobile  show  to  be  held  in  Chi- 
cago in  March  by  the  Chicago  Automobile  Club,  as 
mentioned  in  the  Western  Electrician  last  week,  it 
seems  that  there  is  to  be  another  in  Washington, 
D.  C,  in  April.  The  latter  will  be  given  under  the 
auspices  of  the  Washington  Automobile  Dealers'  as- 
sociation, which  has  the  following-named  officers : 
President,  A.  L.  Cline ;  treasurer,  W.  J.  Foss ;  sec- 
retary, S.  S.  Olds,  Jr.  The  general  manager  of 
the  exhibition  will  be  B.  C.  Washington,  Jr.,  and 
the  armory  of  the  Washington  Light  Infantry  Corps 
lias  been  secured  as  the  place  for,  holding  the  show. 
Manager  Washington's  address  is  1429  New  York 
avenue,  Washington,  D.  C. 


COMMUNICATION. 


Greenville    Wants    an    Electric-light 
Plant. 

lo  the  Editor  of  the  Western  Electrician: 

Please  put  me  in  communication  with  houses  that 
have  dynamos  and  supplies.  This  town  is  in  need 
of  a  light  plant,  and  local  capitalists  are  enthusiastic. 
I  have  been  selected  to  do  the  figuring  with  an  engi- 
neer on  probable  cost.  We  would  want  a  plant  to 
furnish  about  50  arc  and  2.500  incandescent  lights. 
RICHARD  C.  McCRACKEN. 
Greenville,  Ky.,  January  15,  1902. 


A  company  to  install  an  electric-light  plant  has 
obtained  a  franchise  from  the  City  Council  of 
Clarinda,   Iowa. 
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Large  Cedar-pole  Stock  at  Reade,  Mich. 

An  extensive  trade  in  cedar  products  is  being 
carried  on  by  the  Pittsburg  and  Lake  Superior  Iron 
company  of  Escanaba,  Mich.  This  concern,  al- 
though originally  organized  for  the  purpose  o£  min- 
ing iron  ore,  and  still  holding  large  mining  interests, 
entered  the  field  as  a  producer  of  cedar  products 
about  12  years  ago,  and  has  since  kept  pace  with 
the  enormous  growth  of  this  industry.  A  number 
of  years  ago  the  company  manufactured  charcoal 
at  Whitney,  Mich.,  and  in  cutting  hardwood  to 
supply  the  kilns,  came  across  more  or  less  cedar 
timber  which  was  unsuitable  for  charcoal  and  was 
made  into  ties.  As  the  demand  for  poles  increased. 
the  output  of  cedar  products  was  enlarged,  until 
at  the  present  time  this  company  is  numbered 
among  the  largest  producers  of  all  kinds  of  cedar 
material,  and  stands  at  the  head,  it  says,  in  the 
manufacture  of  poles. 

The  accompanying  illustration  gives  an  idea  of 
the  company's  yard  at  Reade,  Mich.,  and  the  large 
number  of  poles  handled  there.  At  the  time  the 
photograph  was  taken  (.April,  1901)  there  were 
40,000  poles  in  the  yard  which  had  been  delivered 
there  on  sleighs.  A  large  force  of  men  and  teams 
is  now  engaged  in  the  winter  harvest,  and  the  pres- 
ent indications  are  that  the  coming  April  will  see 
a  niuch  larger  stock  at  this  yard  than  last.  This 
company  also  has  extensive  yards  at  Whitney,  Mich., 
Newhall,   Mich.,    and   Duluth,   Minn. 

Although  such  an  extensive  producer  of  cedar 
material,  the  business  of  this  concern  is  not  limited 
to  the  amount  it  produces,  as  it  buys  manufactured 
material  in  all  parts  of  the  Upper  Peninsula  of 
Michigan  and  Minnesota,  and  the  volume  of  busi- 
ness carried  on  in  this  way  exceeds  that  of  the  log- 
ging department. 

The  officers  of  the  Pittsburg  and  Lake  Superior 
Iron  company  are:  President  and  treasurer,  Joseph 
Kirkpatrick.   Palmer.  Mich. ;  vice-president  and  gen- 


has  taken  place,  and  it  is  asserted  that  even  loYa 
cents  a  pound,  which  is  the  present  price,  is  not 
too  low  for  the  Amalgamated  Copper  company,  with 
the  assistance  of  its  new  $5,000,000  smelting  plant,  to 
sell  at  a  profit. 


CORRESPONDENCE. 


Underground  Trolley    Question    in    Chi- 
cago. 

According  to  City  Electrician  Ellicott,  who  has 
recently  returned  from  an  inspection  of  electric- 
railway  lines  in  Washington  and  New  York,  the 
underground  trolley  is  practicable  in  Chicago.  On 
the  other  hand,  one  official  of  the  Union  Traction 
company  has  expressed  himself  as  being  of  the  opin- 
ion that  underground  conduits  are  not  feasible  for 
electric-railway  work  in  Chicago  on  account  of  the 
drainage  problem.  Chicago  is  almost  flat,  and  the 
overburdened  sewers,  he  thinks,  could  not  carry  the 
water  from  the  conduits,  in  case  of  heavy  rains,  in 
time  to  prevent  long  delays  to  traffic.  David  G. 
Hamilton,  president  of  the  Chicago  Street  Railway 
company,  evades  the  direct  question  of  an  under- 
ground system,  and  says  that  "When  we  begin  to 
discuss  franchises  with  the  idea  of  new  ones,  then 
the  underground-trolley  and  all  other  systems  will 
come   up   for  a  hearing." 


Electric  Railways  In  Cologne. 

In  a  recent  report  United  States  Consul  Charles 
E.  Barnes  gives  an  interesting  account  of  the  man- 
ner in  which  the  electric  railway  lines  in  Cologne 
are  operated.  The  city  of  Cologne  secured  control 
of  the  lines  in  1897  by  agreeing  to  pay  to  the  street 
railway  company  (i)  an  annual  sum  of  1,000,000 
marks  ($238,000)  from  January  i,  1899.  to  June  30, 
1913,  amounting  in  all  to  14,500,000  marks    ($3,451,- 
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eral  manager,  J.  C.  Kirkpatrick,  Escanaba,  Mich.,  and 
secretary  and  assistant  general  manager,  H.  W. 
Reade,  Escanaba,  Mich.  J.  C.  Kirkpatrick  and  Mr. 
Reade  are  prominent  members  of  the  Northwestern 
Cedarmen's  association,  Mr.  Kirkpatrick  being  a  di- 
rector and  Mr.  Reade,  treasurer  of  the  association. 


The  Race  of  the  Century. 

[From  the  New  York  Sun  of  January  I4lh.j 

On  February  14th  of  the  year  1901  the  Sun  an- 
nounced that  Nikola  Tesla  had  perfected  his  plans 
for  machinery  to  telegraph  without  wires  across 
the  ocean,  and  it  was  estimated  that  eight  months 
would  be  required  before  it  would  be  at  the  public's 
service.  The  accidents  customary  to  such  new  en- 
terprises have  prevented  the  realization  of  this  pre- 
diction, though  Mr.  Tesla,  we  understand,  says  that 
it  is  a  case  of  postponement  only. 

Yesterday  Guglielmo  Marconi,  whose  system  of 
wireless  telegraphy  over  minor  distances  has  been 
in  practical  use  for  many  months,  announced  that 
he  would  be  ready  to  telegraph  over  the  ocean  within 
a   year. 

We  can  imagine  no  grander  competition  than  that 
for  the  beginning  of  the  well-nigh  miraculous  busi- 
ness. But  the  question  who  will  do  it  first  has 
another  and  a  bigger  one  behind  it. 

As  yet,  wireless  telegraphy  has  not  been  developed 
to  the  degree  of  commercial  use  at  which  it  becomes 
a  financial  prize  to  be  fought  for.  The  patents  un- 
derlying it  are,  of  course,  without  number.  Whose 
patents  are  to  prevail?  Whose  name  is  finally  to 
stand  as  that  of  the  inventor  of  wireless  telegraphy? 

In  the  case  of  every  great  invention  some  one  of 
the  claimants  finally  gets  his  name  stamped  upon  it. 
Bell's  is  identified  with  the  telephone.  Edison's  with 
the  incandescent  light,  and  Tesla's  with  the  trans- 
mission of  electrical  power.  Is  Marconi  or  some 
other,  to  be   the  name  of  wireless  telegraphy? 

The  world  will  watch  the  determination  of  this 
absorbing   question   with    intense    interest. 


000)  ;  (2)  from  1903,  25,000  marks  ($5,950)  for 
each  year,  imtil  June  30,  1913.  An  overhead-wire 
system  was  installed  by  Siemens  &  Halske  of  Ber- 
lin, and  the  sum  of  $4,284,000  appropriated  for  im- 
provements. In  spite  of  the  large  expenditure  the 
profits  in  1898  amounted  to  $244,600  and  have  in- 
creased steadily  since.  The  system  of  charging 
fares  is  somewhat  complicated.  A  yearly  ticket, 
good  on  all  lines,  may  be  purchased  for  $28.56. 
Monthly  tickets,  good  on  all  lines,  cost  $2.38,  but  if 
restricted  to  one  line,  may  be  procured  for  $1.66. 
Ordinarily  one  may  travel  the  maximum  distance 
in  one  trip  for  3%  cents,  and  the  mmimum  distance 
for  2V2  cents,  while  children  under  10  years  of  age 
may  go  the  maximum  distance  for  1.2  cents.  Com- 
mutation tickets,  whereby  the  holders  are  allowed 
to  ride  the  maximum  distance  for  1.2  cents,  are 
issued  to  all  persons  attending  educational  institu- 
tions. The  daily  wages  of  motormen  are  83  cents 
and   of  conductors  71V2  cents. 


Copper   Situation. 


Making  prices  to  meet  the  market  is  the  line  of 
campaign  now  said  to  be  followed  by  the  United 
Metals  Selling  company,  which  is  the  selling  agent 
of  the  Amalgamated  Copper  company.  This  fact 
is  due  to  the  action  of  independent  competitors,  who 
have  long  since  discontinued  the  practice  of  having  a 
fixed  schedule  of  prices.  During  the  last  month 
a  fall  of  six  cents  a  pound  in  the  price  of  copper 


Novel  Electric  Mall  Carrier. 

The  following  letter,  w.hich,  although  fearfully 
and  wonderfully  put  together,  is  self-explanatory, 
was  recently  received  by  the  Postoffice  Department 
from   a   German   electrical   engineer  in   Jersey   City: 

Honorable  Sir;— Here  is  an  object  iuveuted  covered  b.v 
the  United  States  Patent  Oflice  for  the  inventor  which 
will  rattle  th&  world  if  your  Excellency  will  pleiise 
KivG  your  favorable  view  to  It,  and  by  which  your 
Excellcnry   may  earn   diamonds   of  the  globe. 

What  is  tliis?  The  inventor  Is  au  eiec-tric  German 
eivil  enpineer  and  electrician.  He  lias  indented  to  scnil 
letters  and  any  kind  of  mail,  &c.,  througll  an  nndi'r- 
Kround  pipe  at  the  rate  of  300  miles  an  hour  and  li\'e  or 
ten  Dounds  every  minute,  and  nil  is  done  by  electric 
motor  force.  Pneumatic  Is  poor  against  this  s.vslem 
iind  nothing  can  compare  with  the  new  system  I  have 
Invented. 

Letters  from  me  to  yon  in  the  White  House  will 
reach  you  in  one  hour.  Think  of  thnt!  The  undev- 
gronnd  pipe  represents  the  jnagnetie  field  and  a  flying 
-armature  represents  the  fi.vinp  torpedo,  whicli  carries 
five  or  ten  pounds  of  mail  without  becoming  hot.  It  is 
the  ninil  carrier  for  the  next  century.  Everytbinff  is 
experimented  in  the  eity  of  Detroit,  State  of  MIchlgiin, 
to  place  the  system  in  working  order. 

It  Is  approved  by  the  inventor,  by  his  friends.  Fred 
Rolunert  of  Detroit,  Carl  Schmidt.  Tanner,  and  Frank 
Pinffree,  brother  of  the  late  Governor  of  Miehlgan.  and 
other  principal  men  of  Detroit.  One  mile  to  build  cost 
$6,500.  with  all-around  power  houses  and  ever>'thinfr. 
Five  pounds  of  letters  from  here  to  Chicapo.  sent  every 
minute,  takes  two  Jiours  and  fifty-five  minutes.  Th's 
is  the  I^ightninp  Mail. 

Now,  Mr.  Postmaster  General,  plense  let  me  know 
what  we  shall  do  with  this  and  when  you  will  in- 
vestigate this  matter  togctlier  with  vour  mail  transit 
experts.  HANS   LIEBEREICH. 


New  York  Notes. 

New  York,  January  18.— The  Staten  Island  Elec- 
tric company  promptly  checkmated  the  employes 
and  made  the  strike  which  the  men,  working  in  the 
power  house,  attempted  last  Monday  afternoon  look 
very  much  like  a  failure.  The  places  of  the  33  men 
who  _went  out  were  soon  filled  and  the  plant  was 
running  as  before.  The  committee  appointed  to 
wait  on  General  Manager  Swinarton  was  told  that 
there  was  nothing  to  arbitrate,  and  that  there  was 
no  longer  any  work  for  them  to  do.  'The  delay  to 
cars  only  amounted  to  61  minutes  on  the  day  of  the 
strike.  No  statement  has  been  made  by  the  strikers, 
but  it  is  understood  that  they  did  not  approve  of  the 
recent  appointment  of  a  non-union  master  mechanic. 

Borough  President  Cantor  of  Brooklyn  has  re- 
ceived an  offer  from  the  Edison  Electric  Illuminat- 
ing company  on  a  basis  of  $10  per  year  for  setting 
up  properly  lettered  street  signs  and  illuminating 
them.  It  is  expected  that  2,500  signs  will  be  in 
place  by  April  1st.  President  Cantor  expects  to  get 
an  appropriation  for  this  purpose,  not  to  exceed 
$50,000,  through  the  Boards  of  Estimate  and  Ap- 
portionment and  the  aldermen. 

The  American  Society  of  Civil  Engineers  held  its 
forty-ninth  annual  meeting  in  the  auditorium  of  the 
house  of  the  society,  220  West  Fifty-seventh  street, 
on  Wednesday.  Officers  for  the  following  year 
were  elected  as  follows :  President,  Robert  Moore, 
St.  Louis;  vice-presidents,  John  R.  Freeman,  Provi- 
dence, R.  I.,  and  Charles  C.  Schneider,  New  York 
city ;  treasurer,  Joseph  M.  Knapp,  New  York  city. 
William  Barclay  Parsons,  chief  engineer  of  the 
Rapid  Transit  Commission,  described  the  progress 
of  the  work  in  the  rapid-transit  tunnel  at  one  session 
of  the  meeting. 

Nikola  Tesla,  when  asked  this  week  concerning 
his  wireless-telegraphy  system,  stated  that  he  was 
not  in  a  position  to  speak  of  it  as  yet.  He  said : 
"I  am  more  confident  than  ever  that  when  it  is 
completed  I  shall  give  to  the  world  as  the  first  re- 
sult of  my  labors  in  the  transmission  of  power 
without  wires  to  great  distances,  a  system  of  teleg- 
raphy capable  of  infinite  expansion,  and  securing 
the  absolute  privacy  of  the  messages.  I  shall  shortly 
make  known  a  novel  principle  which  will  to  a  large 
degree  remove  the  popular  belief  that  it  is  impossi- 
ble to  attain  that  degree  of  secrecy  which  is  practi- 
cable with  cables.  I  respect  rigorously  the  rights 
of  others,  and  w-hen  I  give  my  system  to  the  world 
I  shall  ask  the  entire  technical  profession  to  point 
to  any  feature  of  my  system  which  is  not  of  my 
ow-n  creation."  M.  L.  G. 


New  England  News. 

Boston,  January  17. — The  Auto  Express  company 
lias  purchased  a  new  van  weighing  6,000  pounds, 
with  a  capacity  of  two  tons  and  two  tons  overload. 
It  is  driven  by  two  electric  motors  of  eight-horse- 
power, placed  on  the  rear  axle,  and  it  has  a  speed 
of  eight  miles  an  hour. 

It  is  expected  that  a  bill  providing  for  a  Wash- 
ington street  subway  will  soon  be  introduced  in  the 
Legislature  and  that  all  parties  will  agree  to  its  pro- 
visions. It  is  thought  that  a  bill  will  be  passed  dur- 
ing the  session  that  will  provide  for  a  lease  running 
less  than  40  years  and  giving  the  Boston  Elevated 
Railway  company  the  right  to  renew  it.  The  build- 
ing of  the  tunnel  between  Boston  and  East  Boston 
is  rapidly  nearing  the  point  where  it  will  be  necessary 
for  the  rapid-transit  commissioners  to  know  about 
the  route  of  the  Washington  street  subway,  if  one 
is  to  be  built,  in  order  to  make  the  necessary  con- 
nections between  the  tunnel  and  subway.  Any  sub- 
way bill  that  may  be  passed  will  undoubtedly  con- 
tain, a  referendum  clause.  The  new  Boston  city 
government  does  not  oppose  the  building  of  the 
subway  by  the  city.  Last  year  Mayor  Hart  strongly 
opposed  that  plan. 

The  Boston  Elevated  Railway  company  held  its 
annual  meeting  on  January  6th.  The  old  directors 
were  re-elected.  President  Bancroft's  annual 
report  contains  the  following  information: 
Before  the  elevated  road  was  opened  ex- 
perts believed  that  60  cars  would  be  enough  to 
provide  for  the  traffic,  but  it  was  deemed  prudent 
io  supply  100  cars,  and  50  more  have  been  ordered. 
During  the  year  the  company  increased  its  motive 
power  by  putting  in  two  new  engines  of  4,050  horse- 
power each,  operating  generators  of  2.700  kilowatts' 
capacity.  One  of  these  was  put  in  the  Lincoln 
power  station  and  the  other  was  placed  in  the 
Charlestown  power  station.  The  company  has  made 
provision  for  two  more  engines  and  generators  of 
Ihe  same  size,  to  be  placed  in  the  same  stations. 
When  these  are  installed  the  company  will  have  a 
generating  capacity  of  55,316  horsepower,  or  36,944 
kilowatts  at  normal  capacity,  capable  of  sustaining 
a  temporary  overload  of  15  per  cent.  The  company 
niiw  operates  392.S  miles  of  surface  and  15.5  miles 
of  elevated  track,  making  a  total  of  408.3  miles. 
The  revenue  passengers  carried  amounted  to  213,- 
703.983,  an  increase  of  12,579,273,  or  5.96  per  cent., 
compared  with  the  previous  year.  The  net  earnings 
oT  the  year  were  $3,456,396.  The  average  receipts 
per  revenue  passenger  were  4.943  cents.  Of  the  100,- 
000  shares  of  stock  i.ssued,  78,564  are  held  in  Massa- 
chusetts. 19,825  are  held  in  other  stales,  and  12  are 
held    in   the    British   provinces. 

The  Massachusetts  Institute  of  Technology  is  to 
install  a  kinetoscope  in  its  lecture  rooms,  to  be  used 
in  illustrating  lectures  by  records  of  experiments  in 
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original  research.  The  first  use  of  the  instrument 
will  be  to  illustrate  the  movement  and  character  of 
air  waves  by  a  reproduction  of  certain  notable  ex- 
periments made  by  Professor  R.  W.  Wood  of  Johns 
Hopkins  University.  It  will  also  be  used  in  solving 
the  difficult  problem  of  the  relation  between  an  al- 
ternating-current dynamo  and  the  steam  engine  that 
supplies  the  dynamo's  power.  It  is  hoped  that  this 
will  lead  to  some  improvement  in  the  method,  over- 
coming the  results  of  the  unevenness  of  the  piston 
throbs. 

The  Boston  and  Northern  Street  Railway  company 
has  opened  a  new  electric  railway  between  Boston 
and  Lowell,  Mass.,  via  Tewksbury,  Wilmington, 
North  Woburn,  Woburn,  Winchester  and  Medford. 
The  cars  of  the  Boston  and  Northern  company  con- 
nect with  those  of  the  Boston  Elevated  Railway 
company  at  Medford.  By  this  route  the  running 
time  between  Boston  and  Lowell  is  two  hours  and 
ij  minutes.  Express  trains  on  the  steam  railroad 
run  between  the  two  cities  in  45  minutes,  and  the 
way  trains  require  over  an  hour.  This  line  of  the 
Boston  and  Northern  company  is  equipped  with  cars 
carrying  air  brakes   and  air  whistles. 

The  New  York  Central  Railroad  company  will 
soon  make  a  general  reduction  of  fares  on  the  New- 
ton circuit  of  the  Boston  and  Albany  railroad  to  rneet 
the  competition  of  electric-railway  companies,  with- 
out waiting  to  equip  the  circuit  with  electric  power. 
More  trains  will  also  be  added  to  the  service,  run- 
ning at  intervals  of  five  or  10  minutes  during  the 
busv  morning  and  evening  hours.  Estimates  for 
electrically  equipping  the  circuit  have  been  made  by 
the  larger  electrical  companies,  and  the  cost  will  ex- 
ceed $1,000,000.  Since  1894  the  Boston  and  Albany 
road  has  lost  over  1,250,000  passengers  on  the  New- 
ton circuit  through  the  competition  of  electric  rail- 
ways. The  fares  will  be  reduced  to  five  cents  to 
Newton  and  Brookline,  and  a  maximum  of  10  cents 
to  the  furthest  point  on  the  circuit,  the  same  as  the 
electric-railway  fares.  '^■ 

Canadian  Intelligence, 
Ottawa,  Ont.,  January  17.— A  party  of  electricians, 
engineers  and  others  interested  in  waterpower  de- 
velopment recently  visited  the  plant  mstalled  by 
Mr  M.  P.  Davis  of  Ottawa  at  Mille  Roches,  about 
five  miles  above  Cornwall,  Ont.  The  power  is  gen- 
erated by  a  revolving-field  alternatmg-current  ma- 
chine of  1,000-kilowatt  capacity  at  2,200  volts.  It 
is  the  first  machine  of  the  kind  sent  into  Canada 
bv  the  Bullock  Manufacturing  company  of  Cmcin- 
nati.  Pro\-ision  is  made  in  the  power  house  for 
three  more  machines  of  like  capacity,  or  a  total  of 
about  5,000  horsepower.  It  is  stated,  moreover,  that 
with  a  comparatively  small  expenditure  for  a  feeder 
canal,  as  much  as  50,000  horsepower  can  be  easily 
and  economically  developed.  Messrs.  Thomas  Prm- 
o-le  &  Son  of  Montreal  are  the  engineers  for  the 
work,  F.  H.  Leonard  having  charge  of  the  elec- 
trical and  W.  T.  Bishop  of  the  hydraulic  depart- 
ments, r  1  Tvr  1 
At  a  meeting  of  the  shareholders  of  the  Montreal 
Light,  Heat  and  Power  company  held  in  Montreal 
on"  the  14th  inst.,  the  directors  were  authorized  to 
issue  bonds  of  the  company  to  the  extent  of  $7,500,- 
000  for  the  purpose  of  reorganizing  the  bonded  m- 
debtedness  of  the  various  companies  that  have  been 
amalgamated  into  the  big  electric  concern.  When 
all  the  alterations  are  completed,  the  company  w^iU 
have  a  total  steam  horsepower  of  about  6,000,  m 
addition  to  the  20,000  horsepower  from  Chambly. 
It  is  said  that  American  capitalists  have  agreed  to 
take  over  two  millions  of  the  new  bond  issue. 

W. 


The  Wilmington  (N.  C.)  Street  Railway  company 
has  filed  a  certificate  of  reorganization.  The  new 
president  is  Hugh  MacRae,  and  the  capitalization 
is   $200,000.  L. 


Southern  Developments. 

Charlotte,  N.  C,  January  17.— The  citizens  of 
Pratt  Citv,  Ala.,  are  making  efforts  to  secure  cheaper 
light,  a"  number  of  business  men  have  already  had 
the  electric  lights  in  their  stores  taken  out  on  ac- 
count of  alleged  high  rates. 

Bids  have  been  opened  in  Nashville,  Tenn.,  lor 
w-iring  the  city,  in  the  construction ,  of  the  new 
electric-light  plant.  The  work  will  probably  cost 
$10,000.  ,  ,  .  , 

A  large  structure  of  Norfolk,  Va.,  which  was 
erected  for  an  electric-power  plant,  and  which  was 
never  used,  will  soon  be  fitted  up  at  the  navy  yard 
as  a  central  power  plant,  and  four  dynamos  of  75 
kilowatts    each    will   furnish   the  power. 

A  new  fire-alarm  system  has  just  been  installed 
in    Charlotte,    N.    C.  . 

Citizens  of  Johnson  City,  Tenn.,  are  considering 
a    street-railway    franchise. 

The  officials  of  the  Chattanooga  Railway  company 
have  decided,  it  is  reported,  to  construct  an  electric 
line  to  Rossville,  Ga.  This  company  is  a  strong 
competitor  of   the   Rapid   Transit  company. 

The  Huntsville  (Ala.)  Railway,  Light  and  Power 
company  has  made  arrangements  to  install  $25,090 
w-orth  of  new  machinery  to  duplicate  that  already  in 
use. 

At  a  meeting  of  the  stockholders  of  the  Richmond 
Passenger  and  Power  company  of  Richmond,  Va., 
the  old  directors  were  elected  as  follows:  E.  B. 
\ddison,  James  H.  Anderson,  J.  N.  Boyd.  I.  D. 
Cardozo,  S.  H.  Hawes,  A.  L.  HoUaday.  William 
Josiah  Leake.  E.  T.  D.  Myers,  William  H.  Palmer, 
S    W    Travers.  W.  R.  Trigg  and   B.  B.  Valentine. 

The  St.  Charles  Street  Railroad  company  of  New 
Orleans  has  announced  that  sealed  proposals  will 
be  received  on  or  before  January  30th  for  300 
$1,000  bonds.  These  are  mortgage  bonds,  bearing 
four  per  cent,  interest,  dating  January   I,  1902. 


From  the  Buckeye  State. 

Columbus,  Ohio,  January  18. — At  the  annual  meet- 
ing of  the  Cleveland,  Elyria  and  Western  Railway 
company  officers  were  elected  as  follows :    President, 

A.  H.  Pomeroy ;  vice-president,  A.  E.  Akins ;  treas- 
urer and  general  manager,  F.  T.  Pomeroy ;  secretary, 
E.  F.  Schneider;  general  passenger  agent,  J.  O.  Wil- 
son. The  company  made  net  earnings  last  year  of 
$112,394  and  had  a   surplus  of  $55,371. 

Officers  of  the  Dayton  and  Kenton  Traction  com- 
pany have  been  chosen  as  follows :  President,  E. 
M.  Hopkins,  New  York ;  vice-president,  W.  W. 
Steele,  Detroit;  secretary,  H.  S.  Forgy,  New  Car- 
lisle;   treasurer,    C.    L.    Hubbard;    general   manager, 

B.  JNI.   Rannels,   Dayton. 

The  injunction  suit  against  the  City  Railway 
company  of  Dayton  has  been  on  trial  for  some  time. 
The  city  seeks  to  prevent  it  from  operating  with 
the  single  trolley,  claiming  that  it  induces  electroly- 
sis. 

A  report  from  Youngstown  is  to  the  effect  that 
the  Mahoning  \^alley  electric  railway  has  probably 
been  sold  to  a  syndicate  of  capitalists  headed  by 
Charles  M.  Schwab  and  John  D.  Rockefeller.  The 
report   has   not  been   substantiated. 

At  the  annual  meeting  of  the  stockholders  of  the 
Dayton.  Springfield  and  Urbana  Railway  company 
it  was  decided  to  double-track  the  road  from  Spring- 
field to  Dayton,  in  order  to  operate  through  cars 
without  hindering  the  local  traffic.  The  work  will 
probably  be  begun  at  once,  in  accordance  with  the 
original  plans.  The  officers  chosen  at  this  meeting 
are  as  follows:  President,  J.  S.  Harshman;  vice- 
president,  John  G.  Webb;  treasurer,  A.  E.  Apple- 
yard;   secretary,  John   G.  Webb. 

H.  H.  Frazier,  instructor  in  science  in  the  Tiffin 
high  school,  has  completed  a  system  of  wireless 
telegraphy,  which  he  demonstrated  to  the  public 
a   few    days   ago. 

It  is  said  the  Southern  Ohio  Traction  company 
has  made  a  proposition  to  loan  the  use  of  its  tracks 
to  the  Cincinnati  and  Northwestern  road  as  a  means 
of  getting  into  Cincinnati  over  that  route.  The 
roads  are  having  a  very  hard  fight  to  enter  Cincin- 
nati at  all. 

The  Dayton,  Fort  Wayne  and  Cincinnati  Traction 
company  has  decided  to  increase  its  capital  stock 
from  $1,000,000  to  $5,000,000.  The  following  officers 
were  chosen  at  the  last  annual  meeting:  President, 
Dr.  Samuel  F.  George,  Dayton;  first-vice-president. 
D.  E.  LeFetra,  New  York;  second  vice-president, 
■Charles  L.  Hyde,  Pierre,  S.  D.;  secretary  and  treas- 
urer,   C.   W.   Gebhart,   Dayton. 

It  is  said  that  the  Cincinnati  Gas  and  Electric 
company  is  negotiating  for  the  lighting  plant  at 
Wyoming  which  furnishes  light  for  that  town  and 
Locland. 

The  Citizens'  Street  Railway  company  of  Mans- 
field has  given  a  mortgage  of  $400,000  in  favor  of 
the  Cleveland  Trust  companj'.  Bonds  will  be  issued 
to  retire  some  of  the  present  bonds,  pay  for  the 
construction  of  the  Shelby  line  and  make  improve- 
ments. 

The  stockholders  of  the  Securities  company  of 
Cleveland  have  voted  to  liquidate,  inasmuch  as  the 
present  state  of  affairs  with  the  Everett-Moore  syn- 
dicate has  made  it  impossible  for  it  to  transact 
business.  The  company  was  organized  to  handle 
securities,  and  up  to  this  time  has  handled  only  the 
securities  of  the  syndicate,  and  those  are  now  in  the 
hands    of   the   creditors. 

The  Cincinnati  Gas  and  Electric  company  has 
awarded  the  contract  of  placing  all  its  arc-light 
wires  in  a  conduit  to  Guy  M.  Gest  &  Co.  The 
wires  will  be  placed  in  vitrified  conduits,  and  the 
amount  of  the  contract  is  about  $500,000.  This  is 
said  to  be  the  largest  conduit  contract  ever  made, 
and  it  will  require  the  tearing  up  of  40  miles  of 
streets.  O.   M.  C. 


has  purchased  the  Leavenworth  Lighting  and  Heat- 
ing company,  and  in  a  short  time  the  plant  will  be 
changed  to  the  alternating  system,  and  a  500-kilo- 
watt  unit  will  be  put  in  place.  A  500-horsepower 
Filer  &  Stowell  Corliss  engine  and  a  300-kilowatt 
General  Electric  three-phase  alternator  have  already 
been  installed.  D.  L.   S. 


Notes  from  Kansas. 

Topeka,  Kan.,  January  17. — The  state  capitol 
electric  plant,  the  building  for  which  was  erected 
here  some  time  ago,  has  received  finishing  touches 
and  is  in  operation.  The  installation  of  apparatus, 
which  consisted  of  placing  in  position  an  85-horse- 
power  Ideal  engine  with  two  35-kilowatt  Woods 
machines  and  a  new  125-horsepower  Ideal  engine 
directly  connected  to  a  75-kilowatt  Western  Elec- 
tric generator,  has  been  completed  by  the  Overton 
Manufacturing  and  Engineering  company  and  the 
Western  Electric  company.  The  latter  company 
also  put  up  a  lo-foot  marble  switchboard,  together 
with  other  appliances.  Four  lead-encased  cables  of 
1,267,000  circular  mils  carry  the  current  to  the 
state  house  through  an  underground  conduit.  Four 
boilers,  each  72  inches  by  l8  feet,  with  70  four- 
inch  flues,  are  in  use.  These  boilers  are  rated  at 
124  horsepower  each  and  were  supplied  by  Joseph 
Bromwich  of  this  city.  The  pumping  plant  is  a 
product     of    the    Gardner     Governor     company    of 

Quincy,   111.  ,  .    ,  j        i, 

A  Buckeye  cross-compound  vertical.  20  and  30  by 
24-inch  engine  and  a  pair  of  160-kilowatt  General 
Electric  dynamos  have  been  installed  in  the  Edison 
Electric  Light  company's  plant  by  the  Buckeye  En- 
gine company  of  Salem,  Ohio.  H.  J.  Harris  is  the 
chief  engineer  of  this  plant. 

The  Union  Gas  Light  company  of  New  York  city 


Northwestern  Notations. 

Minneapolis,  January  18.— Colonel  W.  H.  Chase 
was  "left"  in  the  award  of  a  franchise  for  a  local 
street-railway  line  at  Sioux  Falls,  S.  D.  The  fran- 
chise went  to  the  Central  Heat,  Light  and  Power 
company.  Colonel  Chase  has  a  franchise  for  an 
interurban  line  to  Madison,  and  had  the  indorsement 
of  the  business  men   for  the  local  franchise. 

The  Western  Construction  company  has  asked  a 
franchise  of  the  council  of  Burlington,  Iowa,  for 
a  line  to  West  Burlington. 

The  Winnipeg  River  Power  company  has  applied 
for  a  franchise  to  construct  an  electric  railway  from 
Winnipeg  to  West  Selkirk,  and  from  Selkirk  to 
some  point  on  the  Winnipeg  River. 

The  Albert  Lea  Light  and  Power  company  has 
been  incorporated  at  Albert  Lea,  Minn.,  with  a  cap- 
ital stock  of  $400,000.  The  company  is  a  reorgani- 
zation of  the  local  company  at  Albert  Lea,  and  pro- 
poses to  build  an  electric  railway  to  Mankato,  Minn. 

The  efforts  of  eastern  capitalists  to  secure  the 
control  of  the  Menominee  (Mich.)  Street  Railway 
and  Power  company  have  failed.  The  local  owners 
of  the  Menominee  system  refused  $225,000  for  their 
plant.  They  contemplate  utilizing  the  waterpower 
available  there,  and,  if  possible,  to  unite  the  system 
with  that  of  Marinette,  Wis.,  across  the  river,  which 
is  under  option  to  the  persons  seeking  the  purchase 
of  their  plant. 

Colonel  H.  A.  Frambach  seeks  a  franchise  at 
Kaukauna,  Wis.,  for  an  electric-light  plant,  to  re- 
place the  franchise  held  by  the  Kaukauna  Electric 
Light  company.  The  latter  has  been  forfeited  by 
the  non-conformance  with  the  terms  of  its  fran- 
chise. 

Vancouver,  Wash.,  has  an  electric-light  plant  of 
the  old-fashioned  type.  The  council  is  now  consid- 
ering a  proposition  to  sell  the  plant  to  J.  R.  Harvey, 
who  has  operated  it  under  a  lease  for  five  years. 
The  city  has  voted  to  give  the  council  authority  to 
sell  the  plant.  Mr.  Harvey's  proposition  includes  a 
franchise  for  the  plant,  which  Mr.  Harvey  proposes 
to  improve  and  modernize  without  delay. 

The  new  electric-power  plant  at  the  concentrator 
building  of  the  Washoe  smelter  in  Anaconda,  Mont., 
is  completed  and  ready  for  operation.  All  the  elec- 
tric power  to  furnish  light  for  Anaconda,  and  power 
for  the  street-railway  system  will  be  generated  in 
the  new  power  house.  It  is  one  of  the  largest  plants 
in  that  section  and  has  a  capacity  of  10,000  horse- 
power. The  electric  power  will  also  be  used  in  the 
new   reduction  works.  R. 


Texas  and  Mexico. 


Austin,  Texas,  January  17. — A  number  of  inter- 
urban electric  railways  are  projected  in  Texas. 
W.  J.  Kilpatrick  of  Cleveland,  Ohio,  representing 
the  New  York  and  Philadelphia  Street  Railroad 
Transit  company,  has  been  investigating  the  possi- 
bilities for  investments  of  this  character  in  "Texas 
and  'he  says  that  if  the  desired  franchises  can  be 
obtained  his  company  will  construct  an  electric  line 
between  the  towns  of  Terrell  and  Kaufman  and 
also  between  Paris  and  Blossom.  He  has  applied 
to  the  City  Council  of  the  city  of  Paris  for  a  fran- 
chise for  an  electric  street-railway  system  there.  It 
will  be  operated  in  connection  witn  the  proposed 
interurban  line  to  Blossom. 

The  El  Paso  Electric  Railway  company  has  com- 
pleted its  line  across  the  Rio  Grande  into  Juarez, 
Mexico,  over  the  international  bridge,  and  the  in- 
itial trip  into  the  Mexican  city  from  El  Paso  was 
made  on  January  loth.  The  system  of  this  com- 
pany  is    splendidly    equipped. 

The  opening  of  the  works  of  the  Toluca  Electric 
Light  and  Power  company,  situated  at  San  Simonito, 
near  the  City  of  Mexico,  took  place  recently.  A 
number  of  prominent  government  officials  were 
present  at  the  ceremony  attending  the  event.  It  is 
announced  that  a  strong  New  York  city  company 
has  acquired  the  waterfalls  at  San  Simonito  and 
w'ill  develop  its  power  to  its  full  capacity  for  the 
transmission  of  electric  power  to  the  city  of  Toluca 
and  several  other  neighboring  towns.  Messrs.  R.  C. 
Bateman  and  M.  T.  Thompson,  electrical  engineers, 
have  the  contract  for  the  electrical  work  of  the  en- 
terprise. The  big  project  was  promoted  by  Mr. 
Alexander  Potter,  a  prominent  electrical  engineer 
of  New   York  city. 

One  of  the  biggest  water-supply  and  electrical 
projects  ever  undertaken  in  Mexico  is  to  be  carried 
out  iby  a  New  York  syndicate.  This  enterprise  in- 
volves the  development  of  the  celebrated  Almoloya 
Springs,  situated  near  Toluca,  Mexico.  It  is  pro- 
posed to  take  about  2,000  liters  of  water  per  second 
from  these  springs,  and  by  a  system  of  pumps, 
canals  and  pipe  lines  convey  it  to  the  City  of  Mexico 
over  the  intervening  mountain  ranges.  In  order  to 
accomplish  this  37  miles  of  canal  will  have  to  be 
dug  and  about  6V2  miles  of  pipe  laid.  This  pipe 
will  vary  from  10  to  48  inches  in  diameter.  In 
order  to  secure  a  gravity  fall  into  the  City  of 
Mexico  the  water  will  have  to  be  raised  1.456  feet 
higher  than  the  springs,  for  which  purpose  a  27,000- 
horsepower  pumping  plant  will  be  installed.  The 
pumping  plant  will  be  operated  in  part  by  electrical 
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eiiergj-  obtained  from  falls  in  the  Malinaltenace 
River,  situated  about  24  miles  southwest  from 
Almoloya  Springs.  The  highest  point  to  be  reached 
by  the  water  en  route  to  the  City  of  Alcxico  will  be 
on  the  plains  of  Salazar,  2,214  feet  above  that  city. 
It  is  estimated  that  the  water  in  making  this  drop 
of  2,214  feet  may  be  used  to  generate  17,500  electric 
horsepower,  a  portion  of  which  energy  will  be  used 
in  helping  the  Malinaltenace  Falls  in  its  task  of 
pumping  the  water  from  the  springs  to  the  summit, 
leaving  the  remainder  of  about  8,000  horsepower  to 
be  transmitted  to  the  City  of  Mexico,  adjacent 
mines,  factories,  electric  street  railways  and  light- 
ing plants.  It  is  stated  that  1,400,000  pounds  of 
copper  wire  will  be  required  for  the  construction 
of  the  transmission  line.  H. 


Warren  and  Kingston,  the  Brookfield  and  Spencer, 
the  Leominster  and  Clinton,  and  other  electric  rail- 
ways in  Massachusetts  and  other  New  England 
states.  He  was  a  resident  of  Plymouth,  Mass.,  for 
many  years,  moving  to  Maiden  about  five  years  ago. 
He  left  a  wife  and  three  daughters. 


Beyond  the  Rockies. 

Salt  Lake  City,  January  16. — A  company  will  be 
formed  to  use  the  waters  of  Eagle  Creek  at  Baker 
City,  Ore.,  to  generate  electricity,  which  will  be 
furnished  the  mining  and  manufacturing  plants  of 
Baker   City. 

The  new  waterpower  plant  which  will  be  erected 

.  in    Tooele    Canyon,     Utah,    to    furnish    light    and 

power     to      Grantsville     and      Stockton     will     be 

erected  at   once.    The  plant  will  use  the  waters  of 

Tooele  Canyon,  and  will  generate  300  horsepower. 

The  Boise-Payette  Electric  Power  company  of 
Boise,  Idaho,  has  paid  into  the  First  National  I3ank 
the  sum  of  $125,000  for  the  entire  capital  stock  of 
the  Capital  Electric  Light,  Motor  and  Gas  company. 
The  Payette  company  will  rebuild  the  Capital  com- 
pany's plant,  and  the  latter  will,  in  the  future,  be 
rim  in  conjunction  with  the  Payette  company.  The 
company  has  promised  to  save  the  city  of  Boise 
several  hundred  dollars  in  the  yearly  contract  for 
lighting   the  city. 

The  directors  of  the  Utah  Light  and  Power  com- 
pany, with  the  help  of  the  irrigating  companies  of 
Weber  County,  will  build  in  the  spring  the  large 
dam  in  Ogden  Canyon,  which  will  impound  fifteen 
billion  gallons  of  water.  Work  will  be  commenced 
on  the  dam  in  the  early  spring.  In  the  meantime, 
however,  work  will  be  done  on  the  sides  of  the 
canyon,  where  the  dam  will  be  reared.  The  esti- 
mated cost  of  the  impounding  dam  is  $250,000,  with 
another  $100,000  for  purchase  of  land  to  be  flooded 
in  the   vallej'. 

Marion  County  will  soon  have  a  waterpower  plant 
using  the  waters  of  Silver  Creek  Falls.  A  company 
will  soon  be  incorporated,  which  will  build  the  plant 
25  miles  east  of  Salem  City,  Ore.  The  water  takes  a 
fall  of  200  feet,  over  a  precipice,  and  it  is  asserted 
that  500  horsepower  can  be  generated  there,  which 
will  furnish  light  and  power  for  the  large  number 
of  saw  mills  and  lumber  camps  in  the  district. 

Superintendent  Parker  of  the  Denver  and  Rio 
Grande  telegraph,  between  Salt  Lake  and  Denver, 
has  been  in  this  city  investigating  the  effects  of  fog 
on  the  work  of  his  company.  Fog  has  been  the 
cause  of  much  trouble  and  confusion  in  telegraphing, 
making  all  the  wires  close  together  practically  one. 
There  are  six  wires  between  here  and  Grand  Junc- 
tion. Mr.  Parker's  company  has  been  compelled  to 
abandon  the  use  of  three  wires  during  the  fog  and 
use  only  those  that  are  furthest  apart.  C. 


PERSONAL. 


W.  E.  Lewis  of  Utica,  N.  Y.,  was  recently  elected 
president  of  the  Utica  Electric  Light  and  Power 
company. 

G.  L.  Lindsley,  president  of  the  Lindsley  Brothers 
company,  Menominee,  Mich.,  dealers  in  cedar  poles, 
was    a   Chicago    visitor  last   week. 

Mr.  G.  R.  Newcomer,  formerly  connected  with 
the  United  States  Carbon  company,  is  now  the 
southern  representative  of  the  St.  Louis  Commer- 
cial Electrical  Supply  company,  with  headquarters 
at   Memphis,  'J  enn. 

Thomas  Barrett  died  at  his  home  in  Mempliis, 
Tenn.,  on  January  nth  at  the  age  of  73  years.  Mr. 
Barrett  was  a  native  of  Ireland  and  had  long  been 
a  resident  of  Memphis.  He  was  vice-president  of 
the  old  Citizens'  Street  Railroad  company  of  Mem- 
phis. He  was  one  of  the  wealthiest  men  in  his 
state,  and  was  identified  with  a  number  of  large 
corporations. 

William  C.  Black  has  been  appointed  one  of  the 
superintendents  of'  the  Postal  Telegraph  company, 
with  headquarters  at  Denver,  Colo.  Mr.  Black  has 
risen  by  merit  to  his  present  position,  and  previous 
to  his  appointment  as  superintendent  had  labored 
in  the  capacities  of  night  manager,  assistant  mana- 
ger, manager,  and  assistant  superintendent  of  the 
Postal    Telegraph    company. 

John  Parker  Ilsley,  a  civil  engineer  of  promi- 
nence and  for  many  years  connected  with  railroads 
throughout  the  country,  died  at  his  home  in  New 
Brighton,  Staten  Island,  January  14th.  He  was  born 
in  Eastport,  Me.,  in  1825.  During  the  course  of 
his  life  he  was  interested  in  street  railroads,  serving 
as  president  of  the  Scranton  (Pa.)  I'raction  com- 
pany and  of  the  Brooklyn  Traction  company.  A 
widow,  two  daughters  and  two  sons  survive  him. 

Charles  E.  Barnes,  a  Boston  capitalist  greatly 
interested  in  electric  railroads,  died  suddenly  in  that 
city  early  in  the  month.  Mr.  Barnes  was  56  years 
old.  He  built  the  Haverhill  and  Georgetown,  the 
Georgetown,    Rowley    and    Ipswich,    the    Plymouth, 


ELECTRIC  LIGHTING. 

It  is  reported  that  J.  F.  Strickland  of  Waxahachie, 
Texas,  has  been  granted  a  franchise  for  the  erection 
of  an  electric-light  and  power  plant  at  Belton, 
Texas. 

T.  C.  Gordon  will  make  an  application  for  a  fran- 
chise to  place  an  electric-light  plant  in  the  city  of 
Wharton,  Texas.  The  capital  stock  of  the  new 
enterprise   will   be   $10,000. 

In  accordance  with  a  recent  order  in  Havana  the 
price  for  incandescent  lights  of  16  candlepower, 
burning  from  sunset  to  midnight,  is  fixed  at  $1.10 
each  a  month,  or  17  cents  a  kilowatt. 

The  Montreal  (Can.)  Light,  Heat  and  Power 
company  has  just  arranged  for  a  loan  of  $2,500,000, 
at  4Vi  per  cent,  interest,  for  30  years.  This  corn- 
pany  owns  the  gas  and  electric-lighting  plants  in 
Montreal. 

The  United  States  Light  and  Heating  company 
(capital,  $3,000,000)  has  filed  a  certificate  of  incor- 
poration at  Trenton,  N.  J.  The  incorporators  are 
William  B.  Irwin,  Wallace  Young  and  John  J.  Gil- 
bert,   all   of   Jersey   City. 

The  Atlanta  Electric  Light  and  Power  company  of 
Atlanta,  III,  has  been  incorporated,  with  a  capital 
of  $10,000,  to  operate  an  electric-light  plant.  The 
incorporators  are  Margaret  Robinson,  John  C.  Rob- 
inson and  Robert  D.  McKeown. 

The  Winchester  (Ky.)  Railway,  Light  and  Ice 
company  has  been  organized,  with  E,  S.  Jouett,  pres- 
ident. The  capital  stock  is  $100,000.  The  company 
has  purchased  the  present  electric-light  plant  from 
the  Martin  Construction  company  and  also  the  street 
railway. 

The  Southwest  Gas  and  Electric  company  has  filed 
articles  of  incorporation  in  San  Bernardino,  Cal. 
Ihe  directors  are  Henry  Fisher  of  Redlands,  Fred- 
erick Rindge  of  Santa  Monica  and  others.  The  cap- 
ital stock  is  $1,000,000,  of  which  $4,500  has  been 
subscribed. 

An  ordinance  authorizing  the  Hannibal  Railway 
and  Electric  company  of  Hannibal,  Mo.,  to  pur- 
chase, lease,  construct,  equip,  maintain  and  operate 
a  plant  or  plants  in  the  city  of  Hannibal  and  for 
operating  a  street  railway  or  railways  in  that  city 
was  granted. 

Ex-Speaker  W.  Aldrich  Tateum  of  Grand  Rapids, 
has  been  in  Bellevue,  Mich.,  lately  to  obtain  an 
interurban-railway  franchise  for  the  Central  Michi- 
gan Traction  company.  The  franchise  presented  by 
Mr.  Tateum  was  adopted.  It  gives  the  company  a 
^o-year   franchise. 

The  secretary  of  the  treasury  has  submitted  to 
Congress  a  revised  estimate  of  appropriation,  $260,- 
000,  in  lieu  of  the  estimate  of  $150,000,  included 
in  the  estimates  for  1903,  for  a  central  heating  and 
lighting  plant  at  the  Government  Hospital  for  the 
Insane  at  Washington,  D.  C. 

The  directors  of  the  Chicago  Edison  company  are 
about  to  increase  the  outstanding  stock  of  the  com- 
pany to  $7,590,000,  or  10  per  cent,  on  the  $6,900,000 
of  stock  now  issued.  The  authorized  capital  stock 
of  the  company  is  $10,000,000.  The  proceeds  of  the 
new  issue  of  $690,000  will  be  used  in  making  exten- 
sions   and  improvements  to    the   company's  plant. 

For  December  the  Missouri  Edison  Electric  com- 
pany of  St.  Louis  reports  that  the  gross  receipts 
were  $102,359.66;  general  operating  expenses,  $25,- 
£21.33;  station  operations,  $19,546.81,  and  the  main- 
tenance of  lines,  $7,659.12.  The  bond  interest  for 
the  month  is  given  at  $17,166.70,  and  the  net  gain 
for  December,  $17,345.74,  or  an  increase  for  the 
month  of  $14,719.98. 

It  is  reported  that  the  La  Crosse  (Wis.)  City 
Railway  company  will  be  consolidated  with  the  La 
Crosse  Gas  and  Electric  company,  which  recently 
combined  with  the  La  Crosse  Gas  company,  the 
Edison  Light  and  Power  company,  and  the  La 
Crosse  Brush  Light  company.  It  is  further  said 
the  interests  of  the  street  car  and  lighting  coin- 
panies  will  be  bought  by  Chicago  men,  who  will 
operate  with  a  capital  of  $2,000,000. 


ELECTRIC  RAILWAYS. 

Plans  for  the  new  power  house  of  the  Sedalia 
Electric  and  Railway  company,  which  is  to  be 
erected  at  Sedalia,  Mo.,  are  completed,  and  when 
finislied  the  plant  will  have  cost  $40,000. 

The  North  Chicago  and  West  Chicago  Street  Rail- 
road companies,  component  parts  of  the  Chicago 
Union  Traction  company,  held  their  annual  stock- 
holders' meetings  last  week  and  re-elected  the  old 
directors. 

The  Standard  Construction  company,  it  is  reported, 
has  secured  the  contract  to  construct  an  electric 
railroad  in  Greensboro,  N.  C,  and  suburbs.  F.  R. 
Williamson    of    Flemington,    N.   J.,    is    one   of   the 


officers    of   the   company.     The   estimated    length   of 
the  line  is  10  miles. 

hire  destroyed  the  power  house  of  the  City  Elec- 
tric Railway  company  at  LaSalle,  111.,  recently. 
Twelve  cars  were  consumed  and  no  part  of  the 
niachinery  is  left.  The  loss  is  estimated  at  $60,000; 
insurance,  $5,000. 

It  is  stated  that  the  Birmingham  (Ala.)  Railway, 
Light  and  Power  company  will  expend  $1,500,000 
in  betterments,  which  include  doubling  capacity  of 
power  house,  enlarging  gas  works,  extending  and 
improving  its   car-line   system,  etc. 

According  to  press  reports  Edward  A.  Kelly  of 
Norfolk  claims  to  have  invented  an  electric  car 
that  will  transport  the  mails  from  place  to  place  at 
the  rate  of  400  miles  per  hour.  The  secret  is  said 
to  be  in  the  tracks,  which  have  magnets  laid  al- 
ternately  between  the  rails. 

It  is  rumored  that  the  Northwestern  Elevated 
Railroad  company  of  Chicago  is  considering  the 
building  of  a  surface  road  to  Ravenswood  to  con- 
nect with  its  lines  which  terminate  at  Wilson  ave- 
nue. In  case  the  Northwestern  decides  not  to  build 
the  line  itself  a  syndicate  of  outsiders  is  ready  to 
construct   it  and  make  the  connection. 

H.  B.  McGiverin  of  Ottawa,  Ont.,  is  giving  notice 
of  an  application  to  the  Dominion  Legislature  for  an 
act  to  empower  a  company  to  supply  electric  power 
for  electric  traction  in  the  Yukon  Territory.  This 
company  seeks  to  enjoy  a  right-of-way  over  all  pub- 
lic streets  and  bridges  within  Dawson  City  and  Klon- 
dike City,  and  without  in  a  radius  not  exceeding 
three   miles. 

It  is  reported  that  E.  H.  Chamberlain,  vice-presi- 
dent of  the  Standard  Pole  and  Tie  company,  of 
New  York,  and  A.  H.  Sisson,  vice-president  of  the 
Jewett  Car  company  of  Newark,  Ohio,  have  become 
interested  in  the  plan  to  build  a  system  of  electric 
railroads  between  Tampa,  St.  Petersburg  and  other 
towns  in  Florida,  which  is  being  promoted  by  John 
P.   Martin  of  Xenia,  Ohio. 

The  firemen  of  the  power  house  of  the  Terre 
Haute  (Ind.)  Electric  Railway  company  are  on  a 
strike,  demanding  that  a  reduction  of  hours  from 
10  to  eight  be  granted.  It  is  with  dilSculty  that  the 
company  keeps  the  system  in  operation.  The  motor- 
men  and  conductors  have  also  demanded  the  re- 
instatement of  Motorman  Tubbs,  discharged  on  the 
alleged  ground  of  insolence.  If  this  is  refused  they 
may  strike  also. 

The  Edinburgh  (Scotland)  corporation  acquired 
the  horse  railways  of  the  city  in  1892.  and  in  1S97, 
after  a  long  discussion,  decided  to  introduce  me- 
chanical traction.  The  cable  system  was  installed, 
the  overhead  trolley  not  being  considered  seriously, 
as  the  citizens  did  not  wish  to  have  the  streets  dis- 
figured by  the  overhead  wires.  The  result  is  that 
the  company  which  operates  the  cable  system  under 
lease  is  not  earning  the  money  necessary  to  pay  its 
'  license  fee,  and  it  is  likely  that  the  city  will  soon 
have  the  whole  affair  on  its   hands. 

The  Tennis  company  of  Lexington,  Ky.,  is  en- 
gaged at  present  in  converting  the  narrow-gauge 
railroad — the  Cincinnati.  Georgetown  and  Ports- 
mouth— to  an  electric  line  with  a  standard  gauge. 
The  road  is  now  42  miles  in  length,  but  it  will  be 
extended  about  30  miles  further  to  reach  Ports- 
mouth, Batavia  and  West  Union.  A  power  house 
is  being  constructed  at  Olive  Branch,  and  sub- 
stations will  be  built  at  points  five  miles  apart.  It 
is  estimated  that  the  change  will  cost  $800,000. 
C.  W.  Fisk  is  superintending  the  engineering,  and 
Vice-president  C.  H.  Batten  of  the  Tennis  com- 
pany   is  general  superintendent. 


AUTOMOBILES. 


The  Holson  Hub  Motor  company  of  Chicago  has 
been  incorporated  to  manufacture  electrical  motors, 
vehicles  and  engines,  with  capital  stock  of  $2,500. 
The  incorporators  are  Gustave  A.  Mueller,  Herbert 
E.  L.  Doggett  and  John  C.  Hendricks. 

Automobilism,  it  appears,  has  finally  received  rec- 
ognition in  Great  Britain  after  a  long  struggle 
against  the  conservatism  of  the  English,  for  reports 
from  across  the  water  have  it  that  Her  Majesty,  the 
Queen,  lias  but  recently  taken  to  the  horseless  car- 
riage, and  that  many  other  leaders  of  fashion  in 
London   have  purchased  similar  vehicles. 


PUBLICATIONS. 


The  Fort  Wayne  Electric  Works  of  Fort  Wayne, 
Ind.,  are  calling  attention  to  their  type  A  oil  trans- 
formers on  a  recently  issued  "flyer." 

The  St.  Louis  Electrical  Supply  company  an- 
nounces that  it  is  at  work  on  a  new  catalogue  which 
will   be  complete  and  up-to-date  in  every  respect. 

"A  Modern  Method  of  Steam  Saving"  is  the  title 
of  a  booklet  issued  by  F.  J.  (jast  of  26  Cortlandt 
street.  New  "Vork  city,  describing  his  asbestos  air- 
cell    pipe    coverings    and    packings. 

Acheson  graphite  electrodes  for  use  in  electrolytic 
and  electro-metallurgical  processes  are  the  subject 
of  a  descriptive  pamphlet  recently  sent  to  the  trade 
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by  the  International  Acheson  Graphite   company  of 
Niagara   Falls,   N.  Y. 

The  proceedings  of  the  twenty-fourth  convention 
of  the  National  Electric  Light  association,  held  at 
Niagara  Falls,  N.  Y.,  on  May  21st  to  23d,  1901, 
have  recently  been  issued  by  Secretary  Porter  in 
book  form.  The  volume  contains  a  good  portrait 
of  James  B.  Cahoon,  the  retiring  president,  as  a 
frontispiece.  All  of  the  papers,  with  discussions, 
are  included,  as  well  as  lists  of  officers,  committees 
and  members.  The  report  makes  a  book  of  451 
pages. 


POWKR  TRANSMISSION. 

The  Binghamton  Light,  Heat  and  Power  company 
of  Binghamton,  N.  Y.,  has  been  incorporated  with 
a  capital  of  $500,000  to  furnish  electricity  in  Bing- 
hamton and  other  places  in  Broome  County. 
George  W.  Dunn  of  Binghamton  is  a  director. 

A  large  electric-power  plant  on  the  Hockanum 
River  for  the  Cheney  silk  mills  at  South  Manchester, 
Conn.,  will  soon  be  completed.  Waterpower  is  car- 
ried by  a  tube  27  feet  in  circumference  half  a  mile 
to  the  power  house,  whence  the  current  is  supplied 
to  the  mills,  two  miles  away.  The  total  cost  of  the 
plant   is   estimated   at  $300,000. 


TELEGRAPH. 


A  bill  Introduced  in  the  United  States  Senate 
last  w-eek  by  Mr.  Harris  of  Kansas  provides  for  the 
acquisition  by  the  government  of  the  telegraph  lines 
and  property  of  the  Western  Union  and  Postal 
Telegraph  companies. 

The  Universal  Telegraph  company  of  Albany, 
N.  Y.,  has  filed  its  certificate  of  incorporation.  It 
is  organized  for  the  purpose  of  transmission  of 
messages  between  Albany  and  New  York  and  in- 
termediate points,     the  capital  stock  is  $10,000. 

A  law  compelling  telegraph  companies  to  furnish 
detailed  statements  of  their  business  to  the  state  au- 
thorities has  been  proposed  to  the  Iowa  Legislature. 
1  ne  purpose  of  the  law  is  to  compel  publicity  on 
the  part  of  telegraph  corporations,  the  same  as  is 
required  of  the  banks,  railroad  companies  and  insur- 
ance companies. 

The  Western  Union  Telegraph  company  has  an- 
nounced that  the  "Unicode"  has  been  deposited  by 
the  British  Government  at  Aden  and  Cape  Town 
and  may  be  used  in  addition  to  the  codes  already 
notified  for  messages  to  and  from  Cape  Colony, 
Natal.  Rhodesia,  Seychelles,  Mauritius,  INIadagascar, 
British  and  German  East  Africa,  Mozambique  and 
Lourengo  Marquez, 

The  Cape  cable  of  the  Eastern  Extension  Aus- 
tralasia and  China  Telegraph  company  from  Dur- 
ban, Natal,  to  Freemantle,  Western  Australia,  is 
now  ready  for  use,  and  congratulatory  messages 
have  been  exchanged  wnth  the  governments  of  Cape 
Colony,  Natal,  and  Mauritius.  The  section  of  the 
cable  between  Freemantle  and  Adelaide,  South  Aus- 
tralia, is  now  in  course  of  construction. 

W.  A.  Leggo  of  Missawippi,  Que.,  after  several 
years  of  experimenting,  is  said  to  have  perfected  a 
new  method  for  signaling  over  submarine  cables, 
the  message  being  written  with  an  insulating  ink 
on  a  metallic  C3dinder.  By  this  method,  the  Inventor 
asserts.  It  Is  possible  to  send  300  words  a  minute, 
or  nearly  10  times  as  many  words  as  by  the  ordinary 
methods  now  In  vogue.  His  device  will,  he  believes, 
revolutionize  the  cable  business,  and  reduce  the  ex- 
pense of  ordinary  messages  to  a  minimum  rate.  He 
Is  now  engaged  In  forming  a  company  with  a  capi- 
talization of  $20,000,000. 


SPACE    TELEGRAPHY. 

A  system  of  wireless  telegraphy,  the  main  feature 
of  which  Is  a  magneto  machine  of  novel  design.  Is 
said  to  have  been  perfected  by  Daniel'  Drawbaugh, 
the  well-known  telephone   Inventor. 

The  daily  press  reports  have  It  that  after  three 
months'  experiments  wnth  the  ethergraph  system  of 
telegraphy  invented  by  Colonel  Cervera,  of  the  Span- 
ish army,  it  Is  now  working  satisfactorily  between 
Tarifa  and  Ceuta. 

The  United  States  Wireless  Message  company  has 
been  incorporated  at  Trenton,  N.  J.,  with  a  capital 
stock  of  $100,000,  the  incorporators  being  Charles 
Schloemann.  Ludwig  K.  Bohm,  Charles  N.  King  and 
W.  Monds  Greene  of  Jersey  City.  The  charter  gives 
as  the  company's  objects  "the  wireless  transmission 
of  messages  and  the  manufacture  and  production  of 
apparatus  for  the  same,  and  to  establish  and  fnain- 
tain  stations  for  the  transmission  of  messages." 


SOCIETIES  AND  SCHOOLS. 

Final  arrangements  have  been  perfected  for  the 
fourth  annual  meeting  of  the  Southwestern  Gas, 
Jilectric  and  Street  Railway  association,  which  is  to 
be  held  In  San  Antonio,  Texas,  April  18,  19,  20 
and  21,  1902. 

The  catalogue  of  the  University  of  Vermont  and 
State  Agricuhural  College,  Burlington,  Vt.,  has  re- 
cently been  issued.  It  contains  the  usual  informa- 
tion concerning  the  courses  of  instruction,  facilities, 
buildings,  lists  of  students  and  faculty,  etc.  Will- 
iam H.  Freedman  is  professor  of  electrical  engi- 
neering. 

The  Association  of  Electrical  Contractors  of 
Pittsburg  has  elected  the  following  officers  for  the 
ensuing  year:  President,  G.  R.  Mathieu ;  vice- 
president,  R.  A.  M.  Steele;  secretary,  F.  F.  Howe; 
treasurer,  W.  I.  Patterson.  The  officers  of  the  new 
state  organization  elected  were:  President,  G.  R. 
Mathieu  of  Pittsburg;  vice-president,  T.  C.  Smith 
of  Philadelphia,  and  secretary-treasurer,  F,  F.  Howe 
of  Pittsburg. 

At  a  recent  meeting  of  the  St.  Louis  Electrical 
Exchange,  it  was  decided  to  change  the  name  to 
the  St.  Louis  Electrical  Contractors'  association, 
the  following-named  officers  were  elected:  Presi- 
dent, E.  T.  Cooke;  vice-president,  C.  J.  Briner; 
secretary,  William  Wurdack ;  treasurer.  F.  E.  New- 
bery,  and  sergeant-at-arms,  C.  J.  Sutter".  The  board 
of  directors  consists  of  William  Corrao,  Charles 
Smith,  James  Masson,  F.  E.  Adam,  E.  C.  Van  Nort 
and  Albert  Boescherstein. 

The_  following-named  members  of  the  New  York 
Electrical  society  were  elected  on  January  isth: 
Harry  S.  Mandeville.  107  Astor  place,  Jersey  City; 
Charles  Brackett,  74  West  Thirty-fourth  street.  New 
York ;  Russell  Howland,  21  Park  Row,  New  York ;  J. 
D.  Walker,  481%  Kosciusko  street,  Brooklyn;  Louis 
Coyne,  252  West  Twenty-fourth  street,  New  York ; 
Park  Sullinger,  335  Broadway,  New  York;  A.  J. 
Martin,  i  Madison  avenue.  New  York ;  W.  E.  Ward, 
27  Thames  street.  New  York;  A.  S.  Terry,  West 
and  Bethune  streets.  New  York;  J.  E.  Weidemann, 
773  Union  street,  Brooklyn,  N.  Y.,  and  Hariry  A. 
Ki'n-.ey.  239  East  Twenty-seventh  street.  New  York. 


MISCELLANEOUS. 


Before  going  into  commission  the  cruiser  Olympla 
is  being  fitted  with  electrically  operated  turrets  in- 
stead of  those  operated  by  steam. 

Charles  E.  Atkinson  and  Newell  Gibbons  of 
Pennsville,  N._  J.,  are  given  credit  In  the  press  re- 
ports for  having  Invented  an  electrically  propelled 
"flying  chariot." 

Representatives  of  the  American  Steel  and  Wire 
company,  the  Union  Steel  company,  the  United 
Steel  and  Wire  company  and  other  concerns  met 
at  Pittsburg  recently  and  effected  the  formation  of 
a  pool  by  which  the  price  of  steel  wire  was  in- 
creased $1  a  ton. 

An  electric  cutter  was  recently  put  In  a  shirt 
factory  located  at  Butler,  Pa.  The  cutting  Is  done 
with  a  circular  knife,  about  six  inches  In  diameter, 
which  makes  2,500  revolutions  a  minute.  The  cut- 
ting wheel  Is  kept  sharp  by  two  emery  wheels 
above  it.  With  this  machine  a  man  can  cut  nearly 
twice  as  many  garments  per  day  as  by  hand. 

Electrical  Inspector  Charles  R.  Reynolds  of  Hart- 
ford, Conn.,  said  at  the  meeting  of  the  Hartford 
Board  of  Fire  Underwriters  a  few  days  ago  that 
that  city  uses  more  electricity  per  capita  for  light 
and  power  than  any  other  town  in  the  world.  There 
are  at  present  2,300  separate  Installations,  wdilch 
have  a  total  capacity  of  77,000  incandescent  and 
1,934  arc  lights  and  3,650  horsepower  in  motors. 


TRADE  NEWS. 


The  Fort  Wayne  Electric  Corporation  will 
increase  Its  capital  stock  from  $500,000  to  $800,000, 
the  money  to  be  spent  in  enlarging  present  facilities. 

The  Northwestern  Storage  Battery  company  of 
Chicago  has  been  incorporated,  with  a  capital  stock 
of  $200,000.  The  incorporators  are  James  R.  Mac- 
mlUan,  William   Gardiner  and  Edgar  J.  Knapp. 

Owing  to  a  complete  change  of  system  in  the  mu- 
nicipal electric  plant  of  Marshall,  Mich..  .Super- 
intendent Joy  announces  that  about  April  1st  he 
will  have  for  sale  one  75-kilowatt  Wood  alternator, 
two  Brush  65-light  arc  machines,  and  a  quantity  of 
other  apparatus. 

The  South  Park  commissioners  of  Chicago  will 
receive  proposals  for  furnishing  and  delivering  about 
200  arc-light  cut-outs  for  lamp  posts  at  their  office, 


Fifty-seventh  street  and  Cottage  Grove  avenue,  un- 
til February  5th.  E.  G.  Shumway  is  secretary  of 
the    commission. 

Tlie  Consumers'  Incandescent  Lamp  company  has 
been  organized  at  Owensboro,  Ky.,  with  $25,000  cap- 
ital. The  incorporators  are:  H.  W.  Miller,  A.  H. 
Kreitler,  O.  H.  Haynes  and  G.  F.  Haynes.  Mr. 
Kreitler,  who  was  formerly  manager  of  the  Ken- 
tucky Electrical  company,  becomes  general  maanger 
of  the  corporation. 

The  Halfmoon  Power  Transmitter  company  has 
filed  articles  of  incorporation.  The  capital  stock  is 
$500,000,  and  the  object  is  to  manufacture  all  kinds 
of  electric-power  transmitting  machinery  at  Me- 
clianicville,  N.  Y.  Thomas  Greenwood,  Patrick 
Egan  and  Michael  J.  Egan  are  the  Incorporators 
and    first    directors. 

The  Illinois  Electric  Specialty  company  of  Chi- 
cago has  removed  from  its  old  office.  1203  Mar- 
quette Building,  to  510-512  Tacoma  Building,  where 
it  will  be  pleased  to  meet  Its  friends.  This  com- 
pany is  receiving  a  large  number  of  orders  for  Its 
direct-reading  ohmmeter,  and  it  keeps  its  factory 
working  overtime  to  supply  the  demand. 

The  sale  of  the  General  Incandescent  Lamp  com- 
pany of  Cleveland,  Ohio,  to  the  Buckeye  Electric 
company  of  the  same  city  is  reported.  It  Is  said 
that  within  a  short  time  the  factory  of  the  former 
company  will  be  shut  down  and  the  product  issued 
entirely  from  the  Buckeye  plant.  The  Buckeye 
company,  it  is  stated,  will  then  be  the  only  com- 
pany In  the  country  outside  of  the  General  Electric 
company  which  manufactures  the  incandescent  lamp 
complete  with  the  exception  of  the  porcelain  used 
in  the  base.  The  company  is  now  using  a  new  cement 
in  the  base  instead  of  plaster-of-paris,  which  is  said 
to  give  an  excellent  waterproof  socket.  On  a  re- 
cent test,  made  on  1,000  lamps  by  twisting  the 
bulbs  in  the  sockets,  every  bulb  broke  before  the 
socket  became  loosened. 

Among  the  notable  exports  of  electrical  apparatus 
from  the  port  of  New  York  for  the  week  ended 
January  15th  were  the  following:  British  Guiana, 
54  packages  of  electrical  material  at  $1,925;  Brazil, 
69  packages  of  electrical  material  at  $3,974  and  15 
packages  of  electrical  machinery  at  $5,026 ;  British 
East  Indies,  281  packages  of  electrical  material  at 
$4,286  and  12  packages  of  electrical  machinery  at 
$1,352;  British  Australia,  one  package  of  electrical 
machinery  at  $205  and  39  packages  of  electrical 
material  at  $1,088 ;  British  West  Indies,  35  packages 
of  electrical  material  at  $1,434;  Cuba,  220  packages 
of  electrical  material  at  $3,796;  Havre,  65  packages 
of  electrical  material  at  $2,172;  Hongkong,  ei.ght 
packages  of  electrical  machinery  at  $1,875;  Philip- 
pine Islands, '19  packages  of  electrical  material  at 
$goo;  and  Walsall,  35  packages  of  electrical  mate- 
rial   at    $1,420. 


BUSINESS. 


The  Electric  Appliance  company,  Chicago,  reports 
that  the  new  type  alternating-current  Gutmann  watt- 
meter brought  such  an  avalanche  of  orders  that  It 
has  found  it  hard  to  keep  up  with  them.  The  com- 
pany is  now  in  shape  to  fill  all  orders  promptly. 

The  Stromberg-Carlson  Telephone  company,  Chi- 
cago, has  recently  Installed  a  direct-connected  en- 
gme  and  generator  in  Its  plant,  the  Ball  Engine 
company  of  Erie,  Pa.,  furnishing  the  engine,  and 
the   Western  Electric  company  the  generator. 

The  plant  of  Fred  M.  Locke,  manufacturer  of 
high-potential  Insulators,  at  Victor,  N.  Y.,  which 
was  nearly  destroyed  by  fire  recently,  is  now  being 
rebuilt  In  much  better  shape.  Mr.  Locke  announces 
that  he  will  be  In  a  position  to  fill  orders  promptly 
by  the  first  of  March.  He  has  stock  on  hand  of 
various   sizes   to   fill   small   orders. 

The  Reynolds  Electric  company  of  221  Fifth  ave- 
nue, Chicago,  manufacturer  of  the  well-known  and 
original  Reynolds  electric-sign  flasher,  Is  contem- 
plating extensive  enlargement  of  Its  plant.  This  in- 
creasing of  the  firm's  capacity  Is  made  necessary 
by  the  growing  demand  for  Its  flasher,  the  fame  of 
which  is  said  to  have  crossed  the  Atlantic. 

W.  N.  Matthews  of  the  firm  of  W.  N.  Matthews 
&  Bros.,  St.  Louis,  exclusive  agents  for  the  Stoni- 
baugh  guy  anchor  for  anchoring  poles,  was  in  Chi- 
cago recently  and  stated  that  his  firm's  anchor  busi- 
ness for  last  year  was  far  in  excess  of  its  expectation, 
and  that  the  outlook  for  this  year,  judging  from  re- 
cent inquiries,  promised  to  bring  the  demands  far  be- 
yond that  of  last  year.  The  Matthews  Brothers  are 
now  figuring  with  some  of  the  largest  concerns  In 
the  country  for  the  use  of  the  Stombaugh  anchor. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


6£0,92S.  Lamp  Socket.  Henry  P.  Clau?en,  Chicago, 
III,  assignor  to  the  American  Electric  Tele- 
phone company  of  Chicago,  III.  Application 
filed  April  i,  igoi. 

A  lamp  socket  for  telephone  switchboards  is  described. 
It  comprises  a  bracket  of  sheet  metal  bent  intermediate 


Issued  (United  States  Patent  OfficeJ  January  14,  igos. 

its  ends  so  as  to  provide  an  arm  to  be  secured  to  the 
switchboard  and  another  arm.  and  lamp  terminal  springs 
insulated  from  each  other  and  secured  to  the  latter  arm, 
and  adapted  to  receive  and  hold  a  lamp. 

690,946.     Push-button  Switch.     Monroe  Guett,  Hart- 
ford,  Conn.,   assignor  to  the  Hart  &  Hegeman 


Manufacturing  company,    Hartford.   Conn.    Ap- 
plication filed  Septem'ber  23,  1901. 

A  snap  switch  is  described  which  has  a  fupporting 
plate,  a  spring,  a  lockine  plate  oscillated  by  push-buttons 
for  making  the  spring  tense,  a  latch  plate  oscillated  by 
the   spring,  and  an  oscillating   latch  connected  with   the 
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latch  pla(e  and  extendinK  ioto  an  opeDing  in  the  support- 
iDg  plate  and  an  opeaing  in  the  lockiog  plate. 

690.952.  Incantjescent  Electrode  Vapor  Electric 
Lamp.  Peter  C.  Hewitt,  New  Yorl:,  N.  Y.,  as- 
signor to  Peter  C.  Hewitt,  trustee.  New  Yorlc, 
N.   Y.    Application   filed  April   18,   1900. 

See  page  58. 

690.953.  Method  of  Electric  Lighting.  Peter  C. 
Hewitt,  New  York,  N.  Y.,  assignor  to  Peter  C. 
Hewitt,  trustee.  New  York,  N.  Y.  Original  ap- 
plication filed  April  iS,  1900.  Divided  and  this 
application  filed   October   10,   1901. 

See  page  5S. 

690,958.  Method  of  Electric  Welding.  Rudolph  M. 
Hunter,  Philadelphia,  Pa.  Application  filed  April 
7,   1898. 

The  method  of  welding  two  wide  and  thin  sheets  of 
metal  is  mentioned.  It  consists  in  placing  the  two  sheets 
in  contact  at  a  large  number  of  small  independent  points 
arranged  in  the  line  of  the  weld  transversely  across  the 
sheets,  then  passing  a  current  of  electricity  simultaneously 
through  (he  series  of  points  of  contact  and  pressing  the 
two  sheets  together  as  the  welding  operation  progresses, 
and  continuing  the  pressure  until  the  several  independent 
series  of  welds  increase  on  all  sides  sufficiently  to  extend 
into  each  other  to  form  one  complete  and  long  welded 
joint. 
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NO.    691,176. — TELEGRAPH    APPARATUS. 

690,973.  Rotary  Circuit-breaker.  August  R.  Luschka, 
Chicago,  III.,  assignor  to  William  Scheidel,  Chi- 
cago,  111.    Application    filed   August  22,    1901. 

The  device  comhines  a  vessel  containing  a  conducting 
fiuid,  a  centrifugal  jet-head  dipping  inio  the  conductmg 
fluid  and  formed  with  a  closed  top,  an  annular  wall  having 
an  inverted  cone-shape  truncated  to  form  a  central  inlet 
at  bottom,  aud  a  discharge  orifice  formed  at  the  point  of 
iotersection  of  the  top  and  the  conical  wall,  and  a  series  of 
spaced  conducting  segments  arranged  concentrically 
around  the  jet-bead  and  in  line  with  the  discharge  open- 
ing of  the  head. 

690,976.  Socket  for  Incandescent  Lamps.  Norman 
Marshall,  Newton,  Mass.,  assignor  to  the  Mar- 
shall-Sanders company,  Boston,  Mass.  Applica- 
tion filed  August  8,  1900. 

An  outer  metallic  shell  of  an  insulating  body  preferably 
of  pottery  has  a  central  cavity  for  the  reception  of  the 
circuit-controlling  mechanism  in  one  end.  There  are  holes 
from  the  same  end  leading  to  lateral  recesses  containing 
wire  terminals  upon  the  opposite  end.  An  insulating  strip 
is  adapted  to  cover  the  wire  terminals  when  the  body  is 
inserted  in  the  shell  and  is  adapted  to  bend  outward  to 
give  access  to  the  terminals. 

691,007.  Magnetic  Separator.  Friedrich  A.  M. 
Schiechel,  Frankfort-on-the-Main,  Germany.  Ap- 
plication filed  November  26,  1898. 

The  separator  is  provided  with  a  supply  magnet  having 
a  tapered  pole  piece.  There  are  a  number  of  magnets  the 
pole-pieces  of  which  are  of  like  polarity  with  respect  to 
each  other,  but  of  unlike  polarity  with  respect  to  the  supply 
magnet,  the  pole- pieces  of  similar  polarity  facing  the 
pole-piece  of  the  supply  magnet  with  an  intervening  space 
between,  A  certain  mechanism  feeds  the  material  to  be 
treated  over  the  edge  of  the  supply  magnet  and  between 
it  and  the  other  two  magnets. 

691,014.     Electric    Time-switch    Mechanism.  Peter 

Sorensen,    Brooklyn,    N.   Y.,   assignor   to  James 

Jones    and   James   Jones,    Jr.,    Brooklyn,  N.   Y. 
Application  filed  November  6,  1900. 

A  time  cut-out  for  electric-service  systems  is  described. 
A  time-piece  and  alarm-release  mechanism  adapted  to  be 
set  at  predetermined  periods  are  combined  with  a  pivoted 
lever  operated  by  such  mechanism,  a  pivoted  switch,  an 
electric  circuit  made  by  the  switch  in  one  position  and 
broken  by  the  switch  in  its  opposite  position,  a  latch  held  to 
position  by  the  lever  for  engagiDg  the  switch  and  a  spring- 
actuated  device  for  swinging  the  switch  when  released  by 
the  latch  to  break  the  circuit. 


691,060. 

Pa. 


Telephony.     Isidor      Kitsee,      Philadelphia, 
Application  filed  April   15,   1901. 


A  party-line  telephone  system  has  a  series  of  subscriber 
stations  connected  in  multiple  arc.  Each  of  the  stations 
includes  telephonic  devices  and  a  switch.  Electromag- 
netic devices  connected  in  series  with  the  party- line 
are  adapted  to  prevent  the  establishment  of  a  circuit  be- 
tween the  telephonic  devices  of  each  station  and  the 
switch  thereat  when  such  circuit  has  been  established  at 
one  of  the  stations. 

691,071.  Lighting  Device.  Burton  S.  Philbrook, 
New  York,  N.  Y.  Application  filed  February 
4,    1901. 

A  portable  electrical  lighting  device  has  a  portable  bat- 
tery and  a  shield  adjustably  supported  which  holds  and 
screens  a  miniature  incandescent  lamp, 

691,082.  Apparatus  for  Measuring  Air  Currents. 
Joseph  Thompson,  Manchester,  England.  Ap- 
plication   filed  January  5,   1901. 

This  is  an  apparatus  for  indicating  the  volume  or 
speed  of  a  ventilating  current  of  air.  A  rotating  vertical 
spindle  rotated  by  air-rups  is  provided  with  a  coninal 
footstep  bearing.  An  inner  chamber  is  filled  with  a  non- 
conducting liquid  in  which  the  spindle  is  submerged,  A 
cover  incloses  the  inner  chamber,  a  cam  on  the  spindle 
rotating  therewith  and  an  insulated  contact-maker  is  placed 
in  the  closed  chamber  with  which  the  cam  makes  and 
breaks  contact  at  each  revolution. 


691,090.  Long-knife  Cloth-cutting  Machine.  Edward 
M.  Waring,  Brooklyn,  N.  Y.  Application  filed 
March  26,    igoo. 

An  electric  motor  having  a  balanced  crank-pin  on  its 
armature  is  combined  with  a  standard  located  directly 
under  the  center  of  gravity  of  the  motor  and  in  a  plane  at 
right  angles  to  the  axis  of  the  armature.  A  reciprocating 
knife  is  mounted  in  a  recess  in  the  standard.  A  guided 
crosS'head  is  provided  to  one  side  of  which  the  knife  is 
connected,  and  a  connection  between  the  crank-pia  and 
the  cross-head  reciprocates  the  latter. 

691,144,  Apparatus  for  Charging  Batteries.  Miller 
R.  Hutchison,  New  York,  N,  Y.,  assignor  to 
the  Akouphonc  Manufacturing  company,  New 
York,   N.   Y.    Application  filed  July   19,    1901. 

The  device  consists  of  a  pair  of  conductors  adapted  to 
form  the  positive  and  negative  sides  of  a  circuit,  and 
mechanically  connected  to  form  a  flexible  cord.  The  cord 
has  at  one  end  a  device  for  connection  to  a  source  of 
electricity  and  at  the  other  end  two  connectors  each  hav- 
ing two  terminals  in  character  differing  from  each  other 
but  being  the  same  on  each  connector  and  a  different 
terminal  of  the  other  conn-ictor  being  connected  with  one 
of  the  conductors  while  the  other  two  terminals  are  con- 
nected with  the  other  conductor. 

691,158.  Electrolytic  Solution.  Otto  Meyer,  Rich- 
mond,  Va.    Application   filed    August   22,    1901. 

The  solution  contains  zinc  salts,  magnesium  salts  and 
dextrine  dissolved  in  water. 

691 , 1  '^^.  Electric-telegraph  Apparatus.  Pierre  Pi- 
card,  Paris,  France.  Application  filed  February 
12,  1898. 

The  apparatus  includes  the  following  parts:  A  trans- 
mitting key  with  two  contacts,  two  independent  batteries 
grounded  at  opposite  poles  and  connected  at  their  other 
poles  one  with  each  contact,  two  oppositely  polarized  re- 
lays, a  conductor  connecting  the  coils  of  the  relays,  a 
conductor  connecting  the  key  with  one  of  the  relays,  a 
condenser,  a  conductor  connecting  the  other  relay  with 
the  condenser,  a  conductor  grounding  the  condenser,  a 
main  line  connected  with  the  armature  of  each  relay,  two 
independent  batteries  grounded  at  opposite  poles  and 
connected  at  their  other  poles  one  with  each  of  the  active 
contacts  of  the  relays,  a  condenser  in  the  main  line  at  the 
transmitting  end,  a  permanent  magnet,  a  coil  pivoted  be- 
tween the  poles  of  the  magnet  and  connected  at  one  end 
with  the  main  line,  a  condenser,  a  conductor  connecting 
the  opposite  end  of  the  coil  with  the  condenser,  a  con- 
ductor connecting  the  condenser  to  earth,  a  contact-arm 
extending  from  the  coil,  contacts  for  the  arm,  a  battery 
grounded  at  one  pole  and  connected  at  the  other  pole  with 
one  of  the  contacts,  a  recording  device,  a  conductor  con- 
necting the  contact  arm  with  the  recording  device,  and  a 
conductorconnecting  the  recording  device  to  earth.  (See 
cut,) 
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NO.    691,281. — TELEPHONE   SYSTEM. 

691.187.  Switch  Mechanism  for  Electric  Motors. 
Adolph  W.  Schramm,  Philadelphia,  Pa.,  assignor 
to  the  Electro-dental  Manufacturing  company, 
Camden,  N.  J,  Application  filed  October  30, 
1899. 

Connections  are  provided  whereby  the  current  is  di- 
rected to  the  held  coils  when  a  circuit-making  and  breaking 
switch  is  closed  Contacts  are  connected  to  various  sub- 
divisions of  a  resistance  permanently  connected  between 
the  field  terminals,  and  a  potential  selecting  brush  and 
connections  are  arranged  sn  that  the  potential  at  the 
armature  is  represented  by  the  potential  difference  be- 
tween the  ends  of  one  or  more  of  the  subdivisions  of  the 
resistance. 

691.188.  Means  for  Regulating  Electric  Motors. 
Adolph  W.  Schramm,  Philadelphia,  Pa.,  assignor 
to  the  Electro-dental  Manufacturing  company, 
Camden,  N.  J.  Application  filed  October  30, 
1899. 

An  electric  motor  has  a  shunt  field  with  a  number  of  re- 
verse wiudings  in  series  therewith  and  an  armature  with 
one  bruib  connected  to  one  terminal  of  the  shunt  field  and 
the  other  to  the  other  terminal  of  the  reverse  windings, 
A  switch  having  contacts  is  connected  to  the  windings, 
and  a  movable  plate  id  constructed  to  short-circuit  two  or 
more  of  the  contacts. 

691,197.  Fire-alarm  Appliance.  Daniel  T.  Spring 
and  Andrew  Long,  Wheeling,  W.  Va,  Applica- 
tion filed  September  24,  1901. 

In  a  fire-alarm  system,  combined  with  the  alarm  bos  are 
a  pull  bar,  a  trip  hook  having  pivotal  connection  with  the 
pull  bar  and  having  an  end  normally  extended  in  the  path 
of  the  alarm-setting  device,  actuating  means  for  moving 
the  pull  bar,  a  restraining  mechanism  for  holding  the 
pull  bar  in  a  normal  position  against  the  action  of  its 
operating  mechanism,  and  a  releasing  mechanism  for  the 
pull  bar,  including  a.n  armature  lever  and  electromagnet. 

691,229.  Individual  Telephone  Switch  and  Lock-out 
Mechanism  for  Interconnecting  Lines.  Albert 
K.  Andriano  and  Hermann  Herbstritt,_  San 
Francisco,  Cal.,  assignors  to  the  Automatic  In- 
terconnecting Telephone  company,  San  Fran- 
cisco, Cal.  Application  filed  April  19,  1900. 
Renewed   May    i,    1901. 

A  switching  mechanism  for  telephones  is  described. 
It  comprises  a  number  of  stationary  line  contacts,  a  mova- 
ble contact  adapted  to  be  set  in  operative  relation  to  a 
selected  one  of  the  line  contacts,  a  spring  to  return  the 
movable  contact  to  its  normal  position,  a  detent  to  hold 
the  movable  contact  in  position  against  the  reactive  force 
of  the  spring,  and  a  locking  device  controlled  by    the  tele- 


?'hone  hook  and  operating  to  prevent  the  movable  contact 
rom  being  moved  oflf  the  selected  line  contact  after  the 
receiver  is  removed  from  the  hook. 

691,236.  Trolley-pole  Base.  John  D,  Buckley  and 
Edward  H,  Phinney,  Brunswick,  Maine,  assign- 
ors of  part  interest  to  John  D.  Buckley,  John 
W.  Chase  and  George  L.  Chase,  Brunswick, 
Maine.     Application    filed    April   22,    1901. 

A  buffer  spring  is  located  within  a  hood  in  the  path  of 
movement  of  the  vertical  extension  of  a  spring-actuated 
pole  socket. 

691,245.  Telephone  Circuit.  Walter  K,  Cook.  Ma- 
son City,  Iowa,  assignor  of  one-fourth  to  Harry 
E,  Soesbc,  Mason  City,  Iowa.  Application  filed 
August  5,   1901. 

There  are  a  metallic  circuit  normally  in  service  with  a 
pair  of  telephone  terminals,  a  grounded  line  normally  out 
of  service,  and  means  for  disconnecting  one  of  the  tele- 
phone terminals  from  the  metallic  circuit  and  connecting 
it  with  the  grounded  line. 

691,254.  Means  for  Positioning  and  Firing  Heavy 
Ordnance,  Theodore  M.  Foote,  Brooklyn,  N.  Y., 
assignor  to  Edwin  H.  Brown,  borough  of  Man- 
hattan, New  York,  N.  Y.  Application  filed  Jan- 
uary 12,  1899. 

An  ordnance  piece  is  provided  with  an  adjustable  sight- 
ing means,  a  controller  having  one  part  connected  and 
movable  with  the  sighting  means,  and  one  part  connected 
and  movable  with  the  ordnance  piece.  The  controller  is 
adapted  to  open  and  close  positively  a  circuit  or  circuits. 
There  are  a  motor  and  electric  devices  for  controlling  the 
movement  of  the  ordnance  piece.  A  circuit  or  circuits 
are  arranged  for  the  electric  devices  in  which  the  con- 
troller is  included,  whereby  the  adjustment  of  the  sighting 
means  actuates  the  controller  and  causes  ihe  operation  of 
the  electric  device  to  move  the  ordnance  piece  to  a  firing 
position,  such  movement  of  the  ordnance  piece  continuing 
until  the  ordnance  piece  has  reached  a  firing  position  in 
case  the  sighting  means  shall  have  reached  the  object 
before  the  ordnance  piece, 

691.256,  Electric  Clock.  Willis  W.  Frantz,  Waynes- 
'boro,  Pa.    Application  filed  May  13,  1899. 

An  oscillating  hollow  wheel  for  fluid  is  divided  into 
sections  and  provided  with  means  for  regulating  the  dis- 
tribution of  the  fluid  in  the  sections.  An  electromagnet  is 
provided  with  intermediate  mechanism  between  the  elec- 
tromagnet and  chamber,  so  that  the  chamber  is  tilted  in 
one  direction  when  the  electromagnet  is  energized.  A 
circuit-making  and  breaking  device  operated  by  the 
chamber  controls  the  current  through  the  electromagnet. 

691.262.  Magnetic  Separator.  Gustaf  Grondal,  Pit- 
karanta,  Russia.    Application  filed  April  14,  1900. 

The  separator  has  a  rotatable  non-magnetic  cap  and 
magnetic  lamella  inserted  in  the  cap.  These  lamellae  are 
of  increasing  size  from  the  point  where  the  material  first 
comes  under  their  influence  to  the  point  where  it  leaves  it. 
They  are  magnetically  insulated  from  each  other,  so  that 
a  turning  of  the  particles  to  be  separated  is  accomplished 
due  to  the  change  of  polarity  upon  leaving  the  edge  of  one 
lamella  and  tak'n^  up  position  with  the  next. 

691.263.  Trolley  Tender.  Albert  W.  Ham.  Lan- 
singburg,  N.  Y.    Application*  filed  April  8,  1901. 

The  device  combines  a  spring-actuated  reel,  a  pivoted 
catch  lever  mounted  adjacent  to  the  reel,  having  a 
weighted  end  with  a  hook  thereon,  and  a  light  end  nor- 
mally in  the  path  of  catch  knockers  secured  to  the  reel, 
so  that  when  the  reel  is  rotated  at  unusual  speed  the 
heavy  end  of  the  catch  Itver  is  knocked  to  a  position  of 
engagement  with  a  catch  knocker. 

691.264.  Trolley  Tender.  Albert  W.  Ham.  Lan- 
singburg,  N.  Y.    Application  filed  June  13,  igoi. 

In  this  trolley  tender  are  a  spring-controlled  reel,  catch 
pockets  secured  thereto,  roller  catches  in  the  pockets, 
and  a  shoulder  whereby  a  roller  catch  is  arrested  when 
the  catch  is  centrifugally  moved  from  its  seat  in  the 
pocket. 

^1,2^^.  Trolley-pole  Controlling  Device  for  Cars 
or  Vehicles.  Washington  H.  Kilbourn,  Green- 
field,   Mass.     Application  filed  April    10,   1901. 

The  device  comprises  the  trolley  cord,  a  weight  with 
which  the  cord  has  a  rolling  engagement,  an  inclined 
track  over  which  the  weight  moves,  actuated  by  the  nor- 
mal vertical  movement  of  the  cord,  combined  with  means 
whereby  a  sudden  lifting  movement  applied  to  the  weight 
will  arrest  the  latter. 


NO.    691,298. — ELECTRIC   TRANSMISSION. 


691,281.  Telephone  System.  Frank  E.  Mayberry, 
Medford,  Mass.,  assignor  of  five-eighths  to  Wat- 
son M.  Holmes,  Hoosick  Falls,  N.  Y.,  and 
George  A.  Lowry,  Chicago,  111.  Application 
filed    March    18,    1901. 

A  telephone  signaling  system  is  described  in  which  there 
are  a  number  of  signaling  devices  at  stations,  each  being 
normally  incapable  of  being  operated  from  the  cen- 
tral office.  A  controller  is  arranged  for  each  signal- 
ing device  to  place  the  device  in  condition  to  be 
operated,  all  of  the  controllers  being  bridged  across  the 
line  and  adapted  to  he  operated  by  the  same  agency,  but 
so  arranged  that  when  one  signaling  device  is  placed  in 
cnndition  to  opera tp,  the  others  cannot  be  operated. 
Means  are  provided  for  operating  the  controllers  by  cur- 
rent flowing  in  one  direction  over  the  line,  and  there  are 
also  means  for  restoring  the  controllers  to  normal  condi- 
tion by  current  flowing  in  thi  opposite  direction  over  the 
line.  A  source  of  current  operates  the  controllers  and 
other  means  change  the  direction  of  current  over  the  line 
from  the  source,     (See  cut.) 

691,298.  Transmitting  Electric  Currents.  Albert  A. 
E.  Sterling,  New  York,  N.  Y.  Application  filed 
August    II,   1900. 

The  system  consists  of  a  pipe  line  having  insulated 
walls,  provided  with  a  hermetically  sealed  insulated 
bend,  and  means  within  the  section  for  dissipating  and 
collecting  the  electric  current.  An  apparatus  is  arranged 
for  automatically  exhausting  the  air  from  the  pipe  section, 
and  means  supply  vapor  therefor  as  a  medium  for  the 
transmission  of  the  electric  current,    (See  cut.) 
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An  Eighth-story  Power  Plant. 

A  good-sized  power  plant  composed  of  boilers, 
engines,  generators  and  other  heavy  machinery  is 
not  often  placed  on  the  eighth  floor  of  a  building 
over  90  feet  above  the  ground  level.  Such  an  In- 
stallation is  to  be  found,  however,  in  the  new  cold- 
storage  warehouse  erected  by  A.  Booth  &  Co.  in 
Chicago  at  152  Kinzie  street.  The  warehouse  is 
a  brick  and  mill-constructed  building  and  really 
consists  of  a  basement  floor  and  seven  upper  floors. 
However,  in  the  following  description  the  warehouse 
will  be  regarded  as  an  eight-story  building,  the 
basement  being  the  first  floor.  The  building  has 
a  frontage  of  133  feet  on  Kinzie  street  and  a  length 
of    198    feet.     The    second    floor    is    just    above    the 


The  warehouse  really  consists  of  three  buildings, 
the  structure  being  divided  longitudinally  from 
loundations  to  roof  by  two  fireproof  'brick  walls, 
i  hese  walls  are  of  brick,  25  inehes  thick,  and  have 
13  inches  of  heat  insulation  on  each  side.  The 
lower  seven  floors  of  each  building  are  used  ex- 
clusively for  cold-storage  purposes,  The  entire 
eighth  floor  is  given  up  to  the  heating,  lighting, 
power  and  refrigerating  machinery.  In  the  east 
room  is  installed  a  25-ton  ice-making  plant.  This 
plant  has  not  been  placed  in  operation  yet,  but 
when  started  will  be  used  to  manufacture  ice  for 
icing  refrigerator  cars.  In  this  room  are  also  two 
electrically  operated  six-foot  three-quarter-housing 
circulating  fans  for  indirect  cooling,  cold  air  being 


furnaces,  12  feet  three  inches  long  and  36  inches  in- 
ternal diameter,  and  140  three-inch  charcoal-iron 
tubes.  The  furnaces  and  fi.xings  were  supplied  by 
Joseph  T.  Ryerson  &  Son  of  Chicago.  The  boilers 
are  rated  at  250  horsepower  each  on  150  pounds  of 
steam,  but  are  operated  at  present  at  a  pressure  of 
about  120  pounds.  An  illustration  of  the  boilers 
in  position  is  given  in  Fig.  3  on  the  next  page,  while 
Fig.  2  shows  one  of  these  boilers  being  hoisted 
into  place  during  the  construction  of  the  plant.  This 
view  show's  the  North  Water  street  end  of  the  ware- 
house. 

An  induced-draft  apparatus  of  the  American 
Blower  company's  type,  consisting  of  an  eight-foot 
blower  driven  by  an  eight-by-eight-inch  engine,  e.x- 


FIG.    I.       AN    EIGBTH-STORY   POWER    PLANT. — ELECTRICAL   GENERATING   UNITS   AND   SWITCHBOARD. 


level  of  Kinzie  street,  while  the  first  floor  is  on  the 
same  level  as  North  Water  street,  on  which  it  opens 
in  the  rear,  as  shown  in  Fig.  2  on  page  76. 

In  considering  the  plans  for  this  warehouse  the 
question  of  a  desirable  location  for  the  power  plant 
arose.  The  chief  factor  that  decided  the  owners 
against  placing  the  plant  in  the  basement  or  first 
sfory  i\'as  the  fact  that  the  heat  rising  from  the 
engines  and  boilers  to  the  cold-storage  floors  above 
would  not  be  desirable  from  the  view  point  of  econ- 
omj-.  Again,  it  was  evident  that  the  power-plant 
floor  could  not  be  used  for  storage  purposes,  which 
would  necessitate  additional  freight  handling  to  the 
floor  above.  A  location  in  the  lower  part  of  the 
building  thus  being  disadvantageous,  it  was  decided 
to  place  the  plant  either  outside  the  warehouse  in 
an  adjoining  building  or  on  the  top  floor  of  the 
warehouse.  The  latter  proposition  was  finally  de- 
termined upon  as  the  better  of  the  two  plans 
from  a  commercial  point  of  view. 


driven  to  the  three  floors  immediately  below.  Each 
fan  has  a  capacity  of  supplying  200,000  cubic  feet. 
In  the  west  room  are  placed  four  electric  fans  of 
the  same  type,  which  supply  indirect  refrigeration 
for  six  floors  in  the  west  building. 

.A.11  of  the  steam-raising  and  steam-using  machin- 
ery— all  apparatus  directly  connected  with  the  heat 
energy  of  the  fuel,  in  fact — is  situated  in  the  center 
room  on  the  eighth  floor.  At  the  rear  or  south 
end  is  the  boiler  room,  48  by  44  feet  in  size;  in  the 
north  end  is  a  work  and  repair  shop,  about  as  large, 
and  between  the  two  is  the  engine  and  refrigerating- 
machinery  room.  This  last-named  room  is  43  feet 
wide  and  96  feet  long,  with  a  clear  headroom  of  35% 
feet. 

The  boiler  equipment  consists  of  two  Scotch 
double-furnace  boilers  built  by  Heggie  Bros.,  Joliet, 
111.  These  boilers  have  a  length  over  all  of  15  feet 
three  inches  and  a  diameter  of  10  feet  six  inches. 
Each  boiler  is  fitted  with  two  Morrison  corrugated 


hausts  the  gases  from  the  boilers  through  a  15-foot 
stack  on  the  roof.  A  Green  fuel  economizer  is 
installed,  its  scrapers  being  driven  by  a  five-horse- 
power motor.  It  has  a  capacity  sufficient  to  take 
care  of  three  250-horsepower  boilers,  as  there  is 
space  left  for  the  installation  of  another  boiler. 
Coal  is  dumped  from  a  car  in  North  Water  street 
into  a  hopper  which  feeds  into  a  coal  conveyor. 
This  conveyor  elevates  the  coal  to  the  top  of  the 
boiler  room,  where  it  discharges  into  a  short  cross 
conveyor  running  the  length  of  a  steel  hopper  that 
has  a  capacity  of  70  tons.  The  conveyor  is  of  the 
Harrison  type  and  was  built  by  the  Borden  &  Sel- 
leck  company  of  Chicago.  It  is  operated  by  a  10- 
horsepower  motor  and  has  a  capacity  of  30  tons 
of  coal  an  hour.  A  washed,  stove  grade  of  coal 
is  used,  it  being  fed  to  the  furnaces  by  hand. 

The  ashes  are  thrown  into  a  hopper  that  extends 
from  the  boiler-room  floor  down  one  corner  of  the 
building  for  a  distance  of  55  feet.    The  hopper  has 
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a  cross-section  of  three  by  five  feet  and  will  hold 
a  carload  of  ashes.  When  it  is  filled  the  ashes  are 
dropped  into  a  car  by  means  of  a  chute  extending 
through  the  outside  wall.  Other  au.xiliaries  in  the 
boiler  room  include  two  duplex  boiler-feed  pumps 
and  a  750-horsepower  Cochrane  open  feed-water 
heater. 

A  tile  wall  separates  the  boiler  room  from  the 
engines  and  generators  placed  in  the  south  end  of 
the  engine  room.  Three  generating  units  furnish 
all  the  power  and  light  for  the  building.  They  are 
shown  in  Fig.  i.  The  units  are  identical  in  size 
and  capacity.  Each  consists  of  a  i254iorsepower 
cross-compound  condensing  engine  directly  con- 
nected to  a  75-kilowatt  Crocker-Wheeler  direct-cur- 
rent 240-volt  generator.  The  engines,  which  were 
supplied  by  the  Ball  Engine  company  of  Erie,  Pa.. 
have  cylinders  nine  and  iS  by  12  inches  in  size  and 
operate  at  275  revolutions  a  minute.  In  order  to 
minimize  the  vibration  the  engines  were  made  hori- 
zontal cross-compound  with  cylinders  as  close  to,- 
gether  as  possible.  The  cranks  are  set  at  180  de- 
grees and  the  reciprocating  parts  of  the  high  and 
low-pressure  sides  are  equal  in  weight.  The  en- 
gines set  on  a  concrete  foundation  supported  by  the 
floor,  and,  despite  the  fact  that  the  engine-room 
floor  is  nearly  100  feet  above  the  ground,  there  is 
no  vibration  perceptible  in  any  part  of  the  building. 

To   withstand    the   weight    of  the   engine   and   re- 


last  panel  on  the  right.  The  remaining  switches 
on  the  last  panel  control  the  lighting  circuits  of 
the  building.  The  switchboard  was  built  and  erected 
by  A.  S.  Schulman  of  Cincinnati,  who  had,  in  fact, 
the    contract    for   the    entire   electrical    equipment. 

There  are  six  electric  elevators  of  the  Otis  type 
installed  in  the  warehouse,  one  being  at  the  front 
and  one  at  the  rear  of  each  of  the  three  buildings. 
Each  elevator  is  driven  by  a  22-horsepower  motor, 
the  capacity  of  the  elevator  being  4,000  pounds  at  a 
speed   of   100  ifeet   a    minute. 

The  refrigerating  system  comprises  two  100-ton 
Pontifex-Hendricks  absorption  brine  machines,  ca- 
pable of  maintaining  a  temperature  of  10°  F.  below 
zero,  with  the  necessary  pumps,  ammonia  gener- 
ators, condensers,  etc.  The  brine  consists  of  chlo- 
ride of  calcium.  Fig.  4  (next  page)  shows  a  portion 
of  the  north  end  of  the  engine  room.  Two  brine 
pumps  are  shown,  driven  by  15-horsepower  motors. 
Each  pump  has  a  capacity  of  4.50  gallons  a  minute. 
1  he  two  lo-horsepower  motors  at  the  left  drive 
two  ammonia  pumps,  each  having  a  capacity  of  51 
gallons  a  minute. 

In  a  pump  room  in  the  basement  are  located  two 
circulating  pumps,  direct-connected  to  35-horse- 
power  motors,  each  pump  having  a  capacity  of  400 
gallons  a  minute.  Connection  is  made  with  the 
Chicago  River,  only  a  few  feet  distant,  by  means  of 
a  16-inch  pipe,  through  which  water  flows  by  grav- 


in  Kinzie  street  and  operated  independently  of  the 
main  plant.  The  auxiliary  plant  has  been  installed 
so  that  in  case  the  center  building,  in  which  is  located 
all  the  fire  and  heat-utilizing  machinery,  becomes 
disabled,  temporary  service  can  be  supplied  to  the 
west  building  and  also  to  the  east  building  by  pipes 
laid  underground.  The  entire  refrigerating  instal- 
lation of  the  warehouse  was  furnished  by  the  Car- 
bondale    Machine    company    of    Carbondale,    Pa. 

The  three  buildings  of  the  warehouse  are  used 
exclusively  for  cold-storage  and  freezing  purposes. 
The  six  rooms  in  the  west  building  and  the  three 
in  the  east  building  which  are  cooled  by  indirect 
refrigeration,  are  used  for  the  storage  of  fruit, 
vegetables  and  eggs  and  the  temperature  is  main- 
tained at  between  30  and  32  degrees.  The  other 
rooms  are  used  ifor  the  storing  of  frozen  fish,  meat, 
brine  goods,  poultry,  butter,  etc.  These  rooms  are 
cooled  by  direct  refrigeration,  and  as  low  a  tem- 
perature as  10  degrees  below  can  be  maintained. 
Zero  temperatures  are  used  for  freezing  fish  and 
meat,  which,  after  freezing,  are  stored  in  rooms 
where  the  temperature  is  maintained  at  between 
10  and  12  degrees  for  meat  storage  and  between 
15  and  17  degrees  for  fish  storage.  During  the  last 
few  months  A.  Booth  &  Co.  have  had  stored  in  this 
warehouse  as  nuich  as  65,000  barrels  of  apples. 
6,000,000  pounds  of  meat  and  2.000.000  pounds  of 
fish. 

The  consulting  engineer  for  A.  Booth  &  Co.  for 
the  refrigerating  installalion  and  piping  was  George 
H.    Stoddard    of    Boston.     D.    H.    Burnham    &    Co. 
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Fig.  2.     Hoisting  a  Boiler  into  Place. 

frigcrating  plants  and  the  vibration  of  the  machin- 
ery the  building  had  to  be  well  constructed.  In 
making  the  foundation  i,8oo  piles  were  sunk  60 
feet  in  the  ground,  and  every  13  feet  a  .'56-foot 
caisson  was  sunk.  The  tops  of  the  piles  and  cais- 
sons were  connected  by  a  network  of  steel  girders 
and  the  whole  work  was  filled  in  and  covered  with 
cement.  Upon  this  foundation  the  steel,  brick  and  ce- 
ment structure  was  erected.  The  engine-room  floor 
is  formed  of  brick  arches  between  the  girders,  cov- 
ered with  cement  and  topped  with  vitrified  tile  laid 
in  marmalite  on  five-ply  roofing  felt.  The  floor 
is  designed  to  stand  a  pressure  of  700  pounds  to 
the  square  foot;  but  probably  the  total  weight  of 
the  apparatus  on  the  floor  does  not  come  up  to  one- 
eighth  the  safe  limit.  It  is  believed  that  the  ma- 
chinery has  an  aggregate  weight  of  about  300  tons. 

The  cables  from  the  generators  are  carried  in 
conduits  in  the  concrete  foundation  to  the  switch- 
board shown  at  the  right  in  Fig.  i.  The  board  is 
built  of  black  marble  and  consists  of  seven  panels, 
three  generator  panels  on  the  left,  three  for  feeders 
on  the  right  and  a  voltmeter  panel  in  the  center. 
Each  of  the  generator  panels  has  mounted  upon  it 
an  illuminated-dial  500-ampcre  Weston  ammeter,  a 
field  rheostat  and  a  three-pole,  double-throw,  double- 
break  switch. 

A  straight  220-volt  two-wire  system  is  used  for 
the  lighting  and  power,  and  the  switchboard  is  pro- 
vided with  two  sets  of  bus-bars,  one  for  power  and 
one  for  light.  On  the  center  panel  is  a  three-pole, 
single-throw  switch,  by  means  of  which  the  bus- 
bars can  be  connected  in  multiple.  As  but  little 
of  the  load  is  fluctuating,  the  load  can  be  thrown 
on  the  generators  so  as  to  obtain  the  greatest  econ- 
omy at  all  times.  The  center  panel  is  also  pro- 
vided with  an  illuminated-dial  Weston  voltmeter 
and  a  Bristol  recording  voltmeter.  The  motor  load, 
which  is  due  to  the  26  motors  in  various  parts  of 
the  building,  aggregating  426  horsepower,  is  con- 
trolled from  the  next  two  panels  and  a  portion  of  the 
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ity  into  a  settling  reservoir  15  feet  deep  and  five 
feet  in  diameter.  This  reservoir  is  connected  to  a 
suction  tank  of  equal  size,  from  which  the  water 
is  drawn  by  the  pumps.  The  circuit  of  the  water 
is  from  this  reservoir  to  the  ammonia  condensers 
on  the  engine-room  floor,  to  the  absorbers,  to  the 
jet  condensers  of  the  engines  and  then  back  to  the 
river  through  a  12-inch  discharge  main.  A  por- 
tion of  the  water  also  is  used  for  the  rectifying 
coils   of  the  refrigerating  system   on  the  roof. 

There  is  also  installed  in  the  pump  room  a 
Quimby  screw  pump  driven  by  a  five-horsepower 
motor  for  supplying  city  water  for  boiler-feed  and 
other  purposes.  A  7%-horsepower  motor  is  belted 
to  a  deep-well  pump,  which  forces  artesian  water 
to  tanks  on  the  roof.  A  vertical  two-horsepower 
motor  runs  a  Yeomans  bilge  pump  for  pumping  the 
sewage  from  the  pump  room.  In  the  engine  room 
is  installed  a  centrifugal  pump  driven  by  a  two- 
horsepower  motor  for  circulating  hot  water  through- 
out the  building.  In  the  repair  shop  a  yMs-horse- 
powcr  motor  drives  shafting,  from  which  are  driven 
an  air  compressor,  a  pipe  cutter,  an  emery  wheel, 
lathe  and  other  shop  tools.  Nearly  all  the  motors 
installed  in  the  building,  including  those  illustrated 
in  Fig.  4  (next  page),  were  furnished  by  the  North- 
ern Electrical  Manufacturing  company  of  Madison, 
Wis. 

There  are  about  750  i6-candlepower  incandescent 
lamps  used  for  the  lighting  of  the  storage  rooms, 
offices  and  other  portions  of  the  warehouse.  Two 
220-volt  Jandus  arc  lamps  are  installed  in  the  engine 
room  for  general  illumination.  The  lighting  circuits 
are  controlled  by  seven  switches  on  the  switchboard. 

On  the  first  floor  of  the  west  building  is  installed 
a  complete  auxiliary  50-ton  refrigerating  plant,  con- 
sisting of  an  S>V2  by  24-inch  Hendricks  'brine  cooler 
and  ammonia  condenser,  auxiliary  brine  tank  and 
brine  pump,  all  driven  by  a  75-horsepower  motor 
from  a  jack  shaft.  The  motor  is  arranged  so  that 
it    can    be    connected    to    the    Edison    service   mains 


Fig.  3,     Boilers  as  lastalled. 

of  Chicago  were  the  architects  of  the  building.  The 
chief  engineer  in  charge  of  the  power  plant  is  R.  A. 
Whaleu. 


Inventive  Geniuses  in  Indiana. 

Arthur  Bolen,  the  proprietor  of  an  electric  sup- 
ply shop  in  Muncie,  said  to  be  "an  inventive  genius 
of  acknowledged  ability,"  says  that  he  has  "discov- 
ered the  theory  of  wireless  telephony,"  and  that  he 
has  made  remarkably  successful  tests.  He  thinks 
by  his  plan  the  present  wire-telephone  systems  will 
be  displaced.  Bolen  was  formerly  an  assistant  in 
Edison's   laboratory,    it   is   stated. 

An  account  of  another  inventor's  achievements 
runs  as  follows:  "Noah  Bixler,  a  17-year-old  boy 
of  Berne,  Ind.,  has  constructed  a  wireless-telegraph 
system,  which  he  has  operated  successfully  over 
short  distances,  and  which  would  only  require  a 
proportionate  increase  in  current  to  cover  greater 
distances.  Though  his  machines  are  of  his  own  de- 
sign, and  were  constructed  before  he  had  read  a 
detailed  description  of  other  similar  devices,  his 
system  of  wireless  transmission  is  not  greatly  dif- 
ferent from  those  that  are  now  attracting  such  wide- 
spread attention.  He  is  guarding  the  secrets  very 
closely,  however,  and  is  waiting  to  see  if  all  the  fea- 
tures of  his  devices  are  covered.  Bixler  is  an  ac- 
knowledged  inventive  and  electrical  genius." 


Boston  Aero  Club. 


The  Boston  correspondent  of  the  Western  Elec- 
trician sends  this  interesting  item  of  news:  "Some 
oi  the  members  of  the  Massachusetts  Automobile 
Club  have  formed  the  Aero  Club  of  New  England, 
which  will  experiment  in  aerial  navigation.  Charles 
J.  Glidden,  of  the  Erie  Telephone  company,  is  one 
of  the  charter  members  of  the  new  club.  The  club 
will  probably  construct  a  machine  on  the  Santos- 
Dumont  principles,  with  electrical  steering  ap- 
paratus."   

The  DeKalb,  Sycamore  and  Northern  Electric 
RaiKyay  company  has  been  incorporated  in  Illinois 
with  a  capital  stock  of  $150,000.  The  incorporators 
are    O.   A.   Bayliss   of  Chicago  and   others. 
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Everett-Moore  Situation. 

With  reference  to  the  Everettt-Moore  properties, 
it  seems  tJiat  there  are  buyers  tor  both  the  traction 
and  telephone  interests,  but  that  negotiations  have 
not  been  carried  very  far  as  yet.  The  Elkins-Wid- 
ener-ilorgan  syndicate  of  Philadelphia  is  reported 
to  have  its  eyes  on  the  traction  properties  as  a  whole, 
and  its  representatives  have  made  an  inspection  of 
the  greater  part  of  them.  It  is  said  they  are  well 
pleased  with  what  they  have  seen,  and  that  if  any 
portion  is  purchased,  they  will  want  the  entire  sys- 
tem from  Cleveland  to  Port  Huron,  their  idea  being 
to  complete  the  plans  made  by  Messrs.  Everett  and 
iloore.    No   figures  have  been  given  out. 

A  Cincinnati  syndicate  has  been  formed  to  pur- 
chase the  Detroit  United  railway  properties,  and 
it  is  said  that  there  has  been  $7,000,000  raised  to  put 
mto  the  stock  at  about  the  market  price,  but  the 
bankers'  committee  will  hardly  sell  a  portion  of 
the  properties  unless  it  can  be  seen  that  the  strain 
can  be  so  relieved  by  doing  so  that  it  will  not  be 
necessary  to  sell  any  other  portion  of  the  properties. 
It  is  the  desire  of  the  committee  that,  if  any  portion 
must  be  sold,  either  the  entire  traction  interests 
or  the  entire  telephone  interests  be  disposed  of; 
and  in  either  case  t*he  other  interests  would  be  re- 
lieved in  such  a  measure  that  they  could  be  retained 
for  the  Cleveland  syndicate.  So  far  as  the  tele- 
phone situation  is  concerned.  Judge  J.  M.  Thomas 
of  the  Morse  syndicate.  New  \ork,  has  been  on  the 
ground  several  times,  and  is  ready  to  make  or  en- 
tertain a  proposition  from  the  committee.  He  has 
not  forced  the  matter  at  all,  but  it  is  said  that  nego- 
tiations have  been  taken  up  to  some  extent.  I'he 
Bell  people  have  been  on  the  ground  also  and  are 
workmg  in  the  dark,  but  the  committee  has  reason 
to  believe  that  it  has  been  approached  with  some- 
tiling  like  a  proposition  several  times  from  that  side 
of  the  house.  It  is  the  intention,  however,  if  the 
telephone  interests  are  disposed  of,  to  sell  to  an 
Independent  concern,  if  possible.  The  committee 
and  all  interested  persons  desire  thiS  action  taken, 
and,  therefore,  the  Morse  syndicate  would  seem 
to  have  the  lead.  The  offer  of  the  Detroit  people 
for  the  uncompleted  plant  there  will  not  be  enter- 
tained, it  is  said,  as  long  as  there  is  an  opportunity 
to  sell  the  entire  business  of  the  Federal  relephont 
company  in  a  lump.  Elsewhere  the  Detroit  tele- 
phone situation  is  treated  more  at  length  by  a  De- 
troit   correspondent. 

.  There  is  a  story  current  that  a  syndicate  of  Wall 
street  capitalists  has  made  an  offer  on  the  Federal 
Telephone  properties  which  is  better  than  the  Morse 
syndicate  would  be  willing  to  give,  but  the  members 
of  the  committee  deny  that  any  negotiations  have 
been  had  in  this  direction. 

The  annual  meeting  of  the  stockholders  of  the 
Detroit  United  Railway  company  was  held  in  that 
city  last  week.  George  H.  Russell,  H.  R.  Newcomb 
anil  J.  C.  Schmidlapp  were  added  to  the  old  board 
of  directors.  J.  C.  Hutchins  was  elected  president', 
Arthur  Pack,  vice-president;  Edwin  Henderson  of 
New  York,  secretary;  George  H.  Russell,  treasurer. 
The  directors  authorized  the  issue  of  $25,000,000 
in  bonds  to  take  the  place  of  the  $35,000,000  formerly 
authorized.  It  is  the  intention  to  pay  off  the  $15.- 
800,000  that  now  stands  against  the  company  with 
a  portion  of  these  bonds  and  the  remainder  will 
be  retained  by  the  Guaranty  Trust  company,  to  be 
used  in  making  future  extensions  and  repairs. 
Messrs.  Everett  and  Moore  attended  the  meetmg 
and  their  action  in  purchasing  the  interurban  roads 
to  be  operated  in  connection  with  the  Detroit  United 
was  ratified,  a  compliment  to  these  gentlemen.  Ar- 
rangements were  discussed  for  securing  control  of 
the  Detroit  and  Toledo  road  that  the  original  plan 
of  operating  it  in  connection  with  the  Detroit  lines 
might  be  carried  out. 

The  court  has  authorized  the  issue  of  $176,000 
receivers'  certificates  in  the  case  oi  Henry  A.  Ev- 
erett against  the  Detroit  and  Toledo  Shore  Line,  the 
proceeds  to  be  used  in  paying  the  Strang  Construc- 
tion company  for  work  done  on  the  road,  and  an 
additional  $13,000  to  furnish  funds  for  the  com- 
pletion  of  the  road  as  authorized. 

It  is  stated  that  the  bankers'  committee  has  dis- 
posed of  about  $300,000  worth  of  electric-railvjay 
bonds,  which  supplies  it  with  cash  for  immediate 
needs. 

At  the  end  of  the  week  the  financial  outlook 
for  the  sjTidicate  properties  was  much  better  than  it 
has  been  since  they  were  placed  in  the  hands  of  the 
committee.  There  is  a  tendency  to  invest  in  the 
securities  again,  and  this,  of  course,  helps  matters 
a  great  deal. 

New  York  Central   Tunnel  Accident. 

The  coroner's  jurv  which  investigated  the  New 
York  Central  tunnel"  disaster  in  New  York  city  of 
Januar>-  Sth  has  returned  a  verdict  completely  ex- 
onerating Engineer  John  M.  Wisker  of  the  Harlem 
train,  and  putting  all  the  responsibility  for  the  ac- 
cident on  the  officials  of  the  New  York  Central 
Railroad  company.  The  verdict  states  that  the  sig- 
nal was  properly  set  at  Fifty-ninth  street,  and  that 
the  engineer  could  not  see  it  on  account  of  the 
steam  and   smoke. 

District  Attorney  Jerome  will  conduct  an  investi- 
gation irrespective  of  the  verdict  of  the  coroner's 
jurj'.  The  State  Railroad  Commission  has  also 
held  an  investigation  and  has  prepared  a  bill,  which 
has  been  introduced  in  the  Legislature,  empowering 
it  to  prohibit  the  future  use  of  steam  locomotives 
in  the  tunnel. 

The  tunnel   disaster  and  proposed  remedies  have 
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been  the  cause  of  considerable  more  correspondence 
in  the  press  during  the  last  week.  In  the  New  York 
Times  of  Sunday  were  letters  from  Ray  D.  Lille- 
bridge,  Louis  Bell  and  L.  B.  Stilwell.  bearing  on 
the  subject  and  referring  to  Mr.  Westinghouse's 
former  letter. 

William  Barclay  Parsons,  chief  engineer  of  the 
Rapid  Transit  Commission,  stated  before  the  State 
Railroad  commission  that  he  had  examined  about 
all  the  rapid-transit  tunnels  in  the  world  and  that 
there  were  but  two  ways  of  eliminating  danger  from 
them.  One  of  these  ways  was  removing  the  roof 
and  the  other  substituting  electricity  for  steam  as 
a  motive  power. 


Chicago  Traction  Discussion. 

D.  G.  Hamilton,  president  of  the  Chicago  City 
Raihvay  company,  stated  in  a  recent  interview  that 
his  company  was  ready  to  build  and  put  into  opera- 
tion an  underground  electric  conduit  system  in  a 
limited  district  in  the  city  when  the  franchise-ex- 
tension question  is  settled  in  a  manner  fair  to  the 
surface-line  companies.  He  stated  that  the  com- 
pany had  $10,000,000  ready  to  improve  the  service 
on  its  lines,  but  would  not  do  it  on  a  short-term 
franchise.  The  company  would  not  attempt  to  use 
the  old  cable  conduits,  as  they  are  not  constructed 
for  the  purpose.  The  matter  had  been  thoroughly 
investigated  and  it  was  found  that  the  total  cost 
of  a  railway  equipped  for  underground-trolley  op- 
eration would  be  $146,000  a  single-track  mile.  Mr. 
Hamilton  said  he  was  ready  in  three  weeks'  time 
to  go  ahead  and  let  contracts  or  ask  for  bids  to 
equip  a  limited  amount  of  underground  system, 
iome  time  ago  the  company  purchased  a  site  for  a 
new   power    house,   but    Mr.    Hamilton   asserts   that 
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Electric  Light  and   Power  in  the  United 

States  Capitol. 

By  B.  C.  W-ashington,  Jk. 

The  capitol  at  Washington  is  a  very  large  build- 
ing, being  750  feet  long  and  350  feet  wide.  Within 
its  walls  are  located  two  well-equipped  electric-light 
and  power  plants,  which  control  the  artificial  light- 
ing of  the  buildings  and  grounds,  as  well  as  the 
almost  perfect  system  of  healing  and  ventilating. 
These  two  plants  are  located,  respectively,  in  the 
Senate  and  House  portions  of  the  great  terrace  on 
the  west  front  of  the  capitol.  The  terrace,  it  is 
well  known,  was  built  to  harmonize  the  proportions 
of  the  west  front  of  the  building  and  provide  a 
large  number  of  needed  committee  rooms.  It  is 
constructed  of  brick  and  granite,  faced  with  white 
marble.  The  roof  is  built  of  brick  arches,  supported 
by  steel  I-beams,  and  covered  with  waterproof  com- 
position and  concrete.  A  number  of  skylights  light 
the  corridors  below. 

The  spaces  occupied  by  the  power  plants  are 
symmetrical  as  to  the  relative  location,  and  the  ar- 
rangement of  the  generator  sets  and  switchboards 
is  identical.  The  respective  steam-raising  plants  are 
located  adjoining  the  engine  rooms,  and  consist 
of  batteries  of  Babcock  &  Wilcox  boilers  of  a  total 
horsepower  capacity  in  excess  of  the  engine  require- 
ments. Since,  as  just  stated,  the  engines,  generators 
and  switchboard  equipments  of  the  two  plants  are 
practically  identical,  the  equipment  of  but  one  will 
be  described. 

There  are  two  75-kilowatt  Westinghouse  multi- 
polar   direct-current   machines,    generating   600    am- 
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at  least  2%  years  would  be  consumed  in  installing 
a  first-class  modern  railway.  Provided  satisfactory 
grants  are  given,  the  company  is  willing  practically 
to  abandon  its  present  equipment,  both  in  rolling 
stock  and  power  plant  and  cable  construction,  and 
to  expend  the  necessary  amount  to  re-equip  the 
property  so  as  to  afford  the  best  service. 

City  Engineer  Ericson,  after  several  weeks'  in- 
vestigation, has  made  a  report  to  the  mayor  on  the 
cable  systems  in  Chicago.  The  report  says :  "The 
cable  system  of  street-railway  transportation  is  an 
antiquated  and  unsatisfactory  system,  and,  owing  to 
the  complication  of  the  machinery  necessary,  more 
or  less  accidents  are  bound  to  occur.  The  North 
Side  system  is,  owing  to  the  tunnels  and  many 
curves  necessary,  one  of  the  most  complicated  in 
existence,  and  is  consequently  bound  to  have  a 
corresponding  increase  in  accidents.  On  one  round 
trip  the  train  passes  not  less  than  18  dangerous 
places,  where  failure  on  the  part  of  the  gripman  to 
drop  the  cable  at  certain  points,  or  the  switchman 
to  switch  or  depress  the  cable,  will  cause  a  smashup 
and  a  blockage  on  the  system."  Mr.  Ericson  takes 
up  each  line  separately  in  his  report,  giving  length 
of  cables,  speed  maintained,  hours  operated,  and  the 
life  of  ropes.  He  states  that  the  cables  are  too 
light  and  that  the  cable  yokes  are  not  strong  enough 
for  the  operation   of  underground  trolleys. 

At  a  meeting  of  the  Chicago  City  Council  on 
January  27th  an  order  was  passed  that  the  mayor 
should  confer  with  the  officials  of  the  street-railway 
companies  regarding  the  matter  of  arranging  down- 
town loops  for  electric  cars.  A  request  from  the 
mayor  that  a  commission  be  appointed  to  determine 
the  kind  of  rails  to  be  used  by  the  traction  com- 
panies was  referred  to  a  committee.  The  report  of 
the  local-transportation  committee  was  postponed 
for  consideration   until   February   14th. 


peres  at  125  volts  at  300  revolutions  per  minute, 
direct-connected  by  means  of  flexible  coupling  to 
Westinghouse  compound  engines  taking  steam  from 
the  12-inch  main  at  125  pounds'  pressure.  From  the 
same  main  steam  is  supplied  to  the  two  iSyV^-kilo- 
watt  Westinghouse  generator  sets  of  the  same  type 
as  the  two  smaller  units  just  described.  Each  of 
these  iS7%-kiIowatt  generators  turns  at  250  revo- 
lutions per  minute  and  generates  1,500  amperes  at 
125  volts.  All  of  the  generators  are  direct-con- 
nected by  means  of  flexible  couplings.  The  switch- 
board voltage  is  115.  Fig.  i  on  the  next  page  shows 
three  of  the  units  in  the  House  plant,  one  of  the 
larger   units   not   being  shown. 

Prior  to  the  addition  to  the  plant  of  the  last  three 
i87^,4-kiIowatt  generators,  the  first  installed  units  - 
were  frequently  run  day  and  night  for  five  and  six 
weeks  at  a  time  without  a  shutdown,  and  on  one 
occasion  the  first  of  the  i87y2-kiIowatt  units  installed 
was  run  continuously  for  94  days  and  nights  without 
a  moment's  stop.  Such  severe  tests  as  these  resulted 
in  the  additional  orders  for  three  T87^^-kiIowatt 
Westinghouse  engines  and  generators.  During  all 
the  periods  of  long  runs  the  rated  capacity  of  the 
generators  was  quite  often  exceeded  by  25  per  cent. 

The  switchboards  are  known  as  the  Westinghouse 
railyway  type  5,  composed  of  seven  panels  of  two- 
inch  Italian  marble,  7%  feet  high,  with  an  ag- 
gregate width  of  13  feet.  The  one  in  the  House 
plant  is  shown  in  Fig.  2.  Starting  with  the  left- 
hand  panel,  this  and  the  adjoining  panel  are  pro- 
vided, respectively,  with  r,ooo  and  1,200-ampere  am- 
meters, and  six  double-pole  switches.  These  switches 
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control  the  motor  and  light  circuits  for  the  House 
ceiling,  the  corridors  and  the  arc-light  circuits  in 
the  capitol  grounds.  The  third  panel  is  provided 
with  one  a.ooo-ampere  ammeter,  one  125-volt  volt- 
meter, one  2,000-ampere  circuit-breaker  and  a  125- 
volt  direct-reading  Weston  voltmeter.  The  next 
two  panels  arc  each  provided  with  an  800-ampere 
ammeter,  a  Coo-ampere  circuit-breaker,  a  three-pole 
switch  and  a  rheostat.  The  sixth  and  seventh  pan- 
els are  provided  with  2,500-ampere  Westinghousc 
single-pole  automatic  circuit-breakers  and  Weston 
2.500-anipere  ammeters.  The  sixth  panel  has  three 
doubie-pole,  single-throw,  1,600-ampere  switches, 
the  seventh  panel  being  provided  with  three  2,000- 
ampere,  single-pole,  single-throw  Westinghouse 
switches  and  a  new-style  Westinghouse  rheostat. 
AU  panels   are  provided   with  pilot   lamps. 

Since  the  switcliboards  were  originally  installed 
equalizer  bus-bars  have  been  added.  On  the  Senate 
side  the  arrangement  of  the  panels  of  the  switch- 
board is  slightly  varied,  the  panel  equipments  being 
the  same.  The  switches  control  different  circuits, 
however,  though  the  circuits  are  practically  iden- 
tical in  their  service  as  those  for  the  other  plant. 
The  total  capacity  of  generators  for  each  plant  is 
525   kilowatts. 

The  two  plants  are  370  feet  apart,  as  measured 
across  the  intervening  court  on  which  they  both 
open.  The  copper  cables  connecting  the  equalizer 
bus-bars  of  the  tw'O  plants  are  run  in  a  conduit,  laid 
across  this  court.  Before  the  plants  were  increased 
to  their  present  capacity  they  were  run  in  multiple 
without  an  equalizer.  Each  plant  has  two  tele- 
phones, one  connecting  with  the  branch  exchange 
in  the  building,  the  other  with  the  power  plant  on 
ll-.e  opposite  side  of  the  court.    When  it  is  desired 


fusion  surface  of  nearly  a  square  foot.  In  the  gal- 
lery air  is  diffused  through  the  stool   legs. 

An  cight-horscpowcr  motor,  direct-connected  to 
an  eight-foot  Blackman  fan,  exhausts  the  air  from 
the  press  gallery,  and  another  large  e.xhaust  fan 
driven  by  an  eight-horsepower  Westinghouse  motor 
built  with  special  bearings  to  operate  in  a  vertical 
position  (as  shown  in  Fig.  3)  exhausts  the  air  from 
over  the  Senate  ceiling.  These  motors  and  fans 
are  mounted  on  extra  heavy  frames,  so  that  they 
operate  without  perceptible  noise  or  vibration.  As 
the  last-mentioned  fan  is  very  important  in  its  func- 
tions, and  is  also  quite  isolated,  an  attendant  is 
always  in  immediate  charge  during  its  operation,  and 
is  provided  with  a  telephone  directly  connected  with 
the  chief  engineer's  office,  in  order  to  receive  prompt 
assistance    in    case    of    accident. 

The  terrace  is  ventilated  by  a  six-foot  Sturtevant 
fan,  direct-connected  to  an  eight-horsepower  West- 
iiighouse  motor.  The  hot-air  fan  is  also  electrically 
operated  in  the  same  manner  as  other  fans  previ- 
ously described.  The  smoke-laden  air  of  the  Senate 
cloakrooms  is  removed  by  small  exhaust  fans  lo- 
cated over  the  air  ducts  which  connect  with  the 
roof.  The  air  of  the  toilet  room  is  kept  fresh 
and  pure  by  an  inverted  Blackman  exhaust  fan  in 
the  ceiling.  The  middle  portion  of  the  building  is 
ventilated  by  a  seven-foot  Sturtevant  lan,  direct- 
connected  to  a  nine-horsepower  Westinghouse  mo- 
tor. 

In  the  House  of  Representatives  the  ventilation 
is  unique.  Under  the  floor  of  the  Hall  of  Repre- 
sentatives is  a  tile-floored  and  tile-walled  air  cham- 
ber, supplied  w^ith  air  by  a  double  12-foot  steel  fan, 
direct-connected  to  a  40-horsepower  Westinghouse 
motor,  taking  air  from  the  main  air  duct.     Desk-leg 


elevator  for  the  use  of  the  judges  of  the  Supreme 
Court.  The  speed  of  all  the  elevators  is  300  feet  a 
minute. 

Lighting   Arrangements. 

Fifteen  thousand  i6-candlepower  incandescent 
lamps  are  required  to  light  the  building.  The  total 
length  of  corridors  and  spacious  hall  lighted  by 
electricity  is  more  than  one  mile.  The  chandeliers 
in  the  president's  room  and  the  electric-light  fix- 
lures  in  the  reception  rooms  are  exceptionally  fine 
works  of  art.  Many  of  the  old  gas  fixtures  were 
wonderfully  executed  designs  in  bronze,  and  for 
this  and  their  historical  value  they  have  been  re- 
tained and  ingeniously  fitted  with  electric  lamps. 
Quite  a  number  of  these  fine  fixtures  were  designed 
by  the  acting  architect  of  the  capitol. 

The  Senate  chamber  is  lighted  by  1,200  i6-candle- 
power  lamps  placed  above  the  decorated  ground- 
glass  panels  in  the  ceiling,  while  1,400  i6-candle- 
power  lamps  are  required  to  illuminate  the  hall 
of  the  House  in  a  similar  manner.  The  grounds 
and  terrace  are  brilliantly  lighted  by  150  1,000- 
candlepower  Manhattan  enclosed-arc  lamps,  which 
are  divided"  into  four  circuits.  The  mains  are  all 
underground    in    specially    constructed    conduits. 

Call    Bells    and    Telesemes. 
Since  the  current   for  the  members'  call-bell   sys- 
tem  is   taken   from   light  and   power   circuits,  as   is 
also  the  current  for  the  page-call  telesemes,  a  brief 
description  of  both  services  follows.     The  call  bells 
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10  run  the  plants  in  multiple,  or  to  start  or  shut 
down  either  of  them,  the  arrangement  is  made  by 
the  attendants   by   telephone. 

Ventilation. 

The  ventilating  system  of  the  capitol  is  acknowl- 
edged by  engineers  and  experts  on  ventilation  to  be 
as  nearly  perfect  as  the  present  state  of  the  art  will 
permit.  The  air  for  the  building  enters  through 
two  vineclad  stone  towers,  located  in  the  west-front 
grounds,  each  opposite  the  respective  wing  of  the 
building  for  which  it  supplies  air.  From  the  towers 
underground  chambers  lead  to  the  motor-driven  fans. 
The  Senate  system  is  provided  with  an  i8-horse- 
powcr  Westinghouse  multipolar  shunt-wound  iio- 
volt  motor,  direct-connected  to  a  lo-foot  Sturtevant 
steel  fan.  This  motor  runs  for  months  at  a  time 
without  stopping.  At  its  lowest  speed  of  125  rev- 
olutions per  minute,  this  fan  delivers  from  35,000 
to  36,000  cubic  feet  of  air  per  minute  to  the  Senate 
chamber  and  at  a  speed  of  150  revolutions  per 
minute,  the  amount  of  air  delivered  is  increased  to 
48,000  cubic  feet  per  minute.  By  one  channel  the 
air  is  carried  to  the  Senate  floor,  by  another  to  the 
gallery.  The  air  to  the  gallery  is  delivered  a  de- 
gree or  two  higher  in  temperature  to  prevent  its 
flowing  down  to  the  floor  of  the  chamber.  To  re- 
duce the  velocity  at  points  of  issuance  the  area  over 
which  the  air  is  diffused  is  quite  large.  In  addition 
to  this,  air  is  also  supplied  to  each  desk  through 
diffusers   in  the   desk   legs,   with    an   aggregate   dif- 


diffusers,  supplemented  by  an  additional  opening 
under  each  desk,  regulated  by  a  metal  slide,  furnish 
fresh  air  to  each  memher  according  to  his  desires. 
Above  the  ceiling  there  is  a  six-foot  exhaust  fan 
direct-connected  to  an  eight-horsepower  motor 
which  exhausts  the  impure  air  into  the  outside  at- 
mosphere. A  similar  fan  of  like  construction  and 
capacity  exhausts  the  air  from  the  kitchen,  res- 
taurant and  dining  rooms.  The  bathroom  exhaust 
fan  is  36  inches  in  diameter,  and  is  driven  by  a  two- 
horsepower  Holtzer-Cabot  motor.  A  like  equipment 
will  probably  be  installed  in  the  barber  shop.  The 
air  ducts  from  the  House  cloakrooms  connect  with 
the  ceiling,  and  the  rooms  are  kept  pure  by  the 
ceiling  exhaust  fan. 

Machine   Shop   and   Elevators. 

A  machine  shop  located  in  the  south  end  of  the 
terrace  contains  the  follow-ing  machines  operated 
by  power  supplied  by  a  Sturtevant  motor  belted  to 
coimtershafting:  A  lathe,  shaper,  drill  press,  grind- 
stone and  emery  wheel.  Two  smaller  lathes  are 
driven  by  one-third-horsepower  and  two-thirds- 
horsepower  Holtzer-Cabot  motors.  Speed  changes 
are  effected  for  these  lathes  both  by  belt  cones  and 
electric    speed    regulators. 

In  the  Senate  wing  are  two  Sprague  electric  ele- 
vators, each  operated  by  a  20-horsepower  motor. 
In  the  House  wing  are  two  Elektron  elevators,  op- 
erated by  25-liorsepower  motors.  There  are  two 
other  Elektron  elevators  operated  by  25-horsepower 
motors   in   the  building,  and  also  a  smaller  electric 


Fig.  2.    Switchboard  of  House  Plant. 

are  designed  to  notify  members  who  are  absent 
from  the  floor  when  important  transactions  are  about 
to  occur;  therefore,  the  bells  are  all  of  exactly  the 
same  tone,  and  entirely  different  in  sound  from 
any  other  bells  in  the  building.  There  are  100  of 
these  bells  in  place.  They  were  specially  wound 
to  take  current  from  a  small  Holtzer-Cabot  motor- 
generator,  and  are  wired  on  the  same  principle  as 
a  light  or  power  system,  there  being  five  stations, 
each  station  having  its  own  distributing  board  and 
taking  current  from  a  main  switchboard  in  the 
motor-generator  room.  Each  bell  has  independent 
wires  to  the  distributing  board,  no  common  return 
being  used  anywhere.  The  bell  system  is  under  the 
immediate  control  of  the  doorkeeper  of  the  House. 
At  his  right  hand  is  the  little  call  box,  which  re- 
sembles greatly  the  familiar  call  box  for  messengers. 
i'he  different  calls  are  indicated  by  the  box  dial. 
By  turning  the  switch  and  pointer  to  the  call  desired, 
the  pointer  automatically  returns  to  normal ;  at  the 
same  time  every  bell  is  rung,  the  proper  intermission 
between  rings  being  made.  At  present  there  are 
five  different  calls,  as  follows:  One  ring,  tellers; 
two,  for  yeas  and  nays ;  three  for  call  of  the  House ; 
four    for   adjournment;    five  if  or    recess. 

Two  Herzog  telesemes,  one  in  each  corner  of 
the  hall,  in  the  rear  of  the  memhers'  desks,  take  the 
place  of  the  discarded  annunciators.  Each  teleseme 
is  arranged  for  200  connections.  The  apparatus  is 
very  compact,  occupying  a  space  about  20  inches 
long  and   10  inches  high  on  the  operator's  desk.     It 
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consists  of  200  tiny  circular  platinum  disks  in  a 
glass-covered  box  containing  a  chemical  bath,  each 
disk  being  connected  to  a  push  button  on  the  right- 
hand  end  oi  each  member's  desk  by  a  metallic  cir- 
cuit. When  the  desk  button  is  pressed  the  circuit 
is  closed,  a  buzzer  is  sounded  and  the  white  disk  in- 
stantly becomes  of  a  deep  red  color,  which  fades 
out  entirely  when  the  button  is  released.  Pages  are 
seated  behind  the  chief  page  and  teleseme  attendant, 
who  calls  out  the  number  to  be  responded  to  by  the 
page  at  the  right-hand  end  of  the  seat.  This  ap- 
paratus insures  greater  quiet  within  the  hall,  and 
instant  and  orderly  service,  with  a  proper  rotation 
among  the  pages. 

Conclusion. 

A    large    number    of   graphophones    are    also    run 
by   power  from  the  light  circuits. 

The    equipments   of   the   power   plants,   it   will   be 
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observed,  were  not  all  purchased  at  one   time,  but 
represent    additions    made   year    by   year. 

Notliing  is  ever  installed  that  is  in  the  least  ex- 
perimental. The  field  of  usefulness  of  each  piece  of 
apparatus  has  to  be  practically  demonstrated  to  the 
acting  architect  of  the  capitol,  Mr.  Elliott  Woods, 
and  the  chief  electrician,  Mr.  Christian  P.  Gliem. 
To  the  courtesy  and  co-operation  of  these  gentlemen 
the  writer  is  indebted  for  data  used  in  the  prepara- 
tion of  this  article. 


High-power-factor   System    of    Arc 

Lighting.^ 

By   W.    a.   Layman. 

Series  alternating-current  arc  lighting  has  cer- 
tainly come  to  stay.  Its  adaptability  for  either  com- 
mercial or  street  lighting  has  been  so  effectively 
demonstrated  as  now  to  be  generally  accepted.  It 
is  possible  that  the  ideal  system  has  not  been  se- 
cured, but  such  satisfactory  progress  toward  it  has 
been  made  as  to  silence  much  of  the  skepticism 
entertained  with  respect  to  the  ambitious  efforts 
of  a  few  years  ago. 

Within  the  limits  of  this  brief  paper  the  writer 
will  not  attempt  to  review  historically  all  the  work 
done  in  this  field,  nor  more  than  briefly  outline  the 
various  series  systems  at  this  time  proposed.  The 
chief  purpose  of  the  paper  is  to  discuss  briefly  one 
system  in  which  attempt  has  been  made  to  eliminate 
some  of  the  serious  objections  central-station  men 
have  raised  to  series  alternating-current  lighting. 

The  prime  object  sought  in  the  series  alternating- 
current  system  is  the  operation  of  the  largest  possi- 
ble number  of  lamps,  at  the  highest  possible  effi- 
ciency, with  the  smallest  possible  stati6n  equipment 
adapted  to  this  as  well  as  other  kinds  of  central- 
station  service.  Therefore,  the  ideal  alternating- 
current  series  system  should  possess  the  following 
characteristics,  aside  from  all  question  of  illumina- 
tion, reliability,   etc. 

(i)  Ability  to  operate  entirely  automatically  any 
number  of  circuits,  not  necessarily  of  the  same  num- 
ber of  lights  each,  from  one  set  ot  general  service 
bus-bars,  these  circuits  being  so  arranged  as  not  to 
interfere  with  each  other,  or  with  any  other  service 
mains. 

(2)  Minimum  current  demand  from  the  bus-bars 
for  the  number  of  arc  lamps  burning. 

(3)  Variation  of  current  demand  from  the  bus- 
bars in  as  nearly  exact  proportion  as  possible  to  the 
number  of  lamps  burning. 

(4)  High  power  factor  of  load,  irrespective  of 
number  of  arcs  burning. 

The  writer  was  identified  with  the  experimental 
development  and  final  installation  of  the  series  al- 
ternating-current system  installed  in  St.  Louis  in 
1S95  and  1896.  The  street  lighting  in  St.  Louis 
prior  to  that  time  was  done  by  means  of  some  60 
or  70  direct-current  machines  driven  through  a 
complicated  system  of  countershafting  by  six  en- 
gines. The  station-maintenance  expense  was  enor- 
mous,  and   the   efficiency   of  the   service    extremely 

I.  Read  before  the  Northwestern  Electrical  Association  at 
Milwankee,  Wis.,  on  January  16, 1902. 


low.  In  an  endeavor  to  put  the  station  on  a  paying 
basis  the  management  decided  to  change  over  to 
alternating  current.  The  system  developed  was  as 
follows : 

The  Wood  open-arc  lamps  were  all  sufficiently  re- 
constructed to  become  operative  as  differential,  10- 
ampere  open  arcs,  on  circuits  of  60  in  series.  Each 
circuit  was  fed  from  a  constant-potential  trans- 
former, the  primary  voltage  of  which  was  1,000,  and 
the  secondary,  3.506.  In  one  leg  of  the  secondary,  or 
lamp  circuit,  a  hand-regulating  impedance  coil  was 
inserted,  the  function  of  this  coil  being  to  take  up 
any  surplus  secondary  voltage  not  required  by  the 
lamps  burnng.  All  transformers  were  operated  in 
parallel   on  one  large  6o-cycle  generator. 

The  system  was  by  no  means  perfect,  although  it 
operated  uninterruptedly  until  the  company's  con- 
tract with  the  city  expired  in  1899.  and  was  not  re- 
newed. The  striking  faults,  aside  from  those  of 
the  lamps,  were : 

(i)   The   current    regulation    was   not   automatic. 

(2)  The  current  demand  from  the  generator  for 
each  circuit  was  constant,  regardless  of  the  number 
of  lamps  burning,  therefore,  the  generator  was  al- 
ways loaded  up  in  current,  though  not  in  energ>'. 

(3)  The  current  demand  from  the  generator  was 
of  low  power  factor,  owing  to  the  inductive  reg- 
ulation emploj^ed  in  the  lamp  circuit.  It  was  also 
of  increasingly  low  power  factor,  as  the  number  of 
lamps  burning  decreased  through  trouble  or  other- 
wise. This  changing  power  factor  made  a  variation 
of  generator  voltage  which  called  for  the  combina- 
tion of  both  circuit  regulation  and  generator  regu- 
lation. 

The  ?;ystem  now  to  be  described  was  the  out- 
growth'of  the  St.  Louis  experiment  in  series  lighting 
work,  and  its  advantages  are  the  elimination  of  the 
serious  defects  just  pointed  out  in  the  St.  Louis 
experiment,    in  that: 

fi)   The    regulation    is    entirely   automatic. 

(2)  The  current  demand  from  the  dynamo  is 
practically   proportional  to  the  lamps   burning. 

(3)  The  power  factor  is  high  at  all  loads,  down 
to  a  very  few  lamps  on  circuits  of  from  25  to  too 
lamps. 

The   elements  of  the  system    (see  Fig.   i)    are; 

(i)  A  constant-potential  transformer  having  sta- 
tionary primary  and  secondary  windings,  and  de- 
signed for  high  efficiency  and  close  regulation. 
Such  a  transformer  does  not  appreciably  affect  the 
power  factor  of  any  load  applied  to  it.  This  trans- 
former has  its  secondary  provided  with  a  large  num- 
ber   of   taps    brought   out   to — 

(2)  An  automatically  operated  switch  having  a 
number  of  steps  corresponding  to  the  taps  brought 
out  from  the  transformer.  The  mechanism  of  this 
switch  is  such  that  its  lever  arm  is  moved  by  an 
electrically  actuated  ratchet,  either  positively  or 
negatively,   so  as   to  cut  in  or  out   portions  of  the 
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PIG.    I.       HIGH-POWER-FACTOR  SYSTEM  OF   ARC   LIGHTING. 
— ELEMENTS   OF   SYSTEM. 

secondary  winding  of  the  transformer  to  such  e.x- 
tent  as  may  be  necessary  to  maintain  for  the  lamp 
circuit  a  worliing  pressure  proportional  to  the  lamps 
burning. 

(3)  A  relay  in  the  lamp  circuit  so  connected  as 
to  operate  the  automatic  switch  solenoids  for  posi- 
tive or  negative  rotation  of  the  switch  arm,  as  the 
lamp-circuit  current  falls  below  or  rises  above  the 
normal   required  by  the  lamps. 

(4)  The  lamp  circuit  in  which  the  lamps  of  either 
the  differential  or  shunt  type  are  connected  in  series 
in  such  number  as  the  maximum  voltage  of  the 
transformer  will  permit.  These  lamps  do  not  re- 
quire an  auxiliary  impedance  or  resistance  to  take 
the  place  of  the  arc  in  the  circuit,  and,  therefore,  it 
is  possible  to  work  the  lamp  circuit  at  the  highest 
possible   efficiency- 

The  other  automatically  controlled  systems  at 
present  in  use  and  operating  with  success  differ 
from  this  in  that  the  regulation  of  the^  secondary 
or  lamp-circuit  current  is  maintained  inductively, 
that  is.  bv  the  introduction  in  the  lamp  circuit  oi 
an    inductive   resistance   to   take   up   the   voltage   in 


excess  of  the  lamp  demand,  or  what  is  practically 
equivalent  to  this,  by  the  introduction  of  magnetic 
leakage  within  the  transformer  itself.  Diagrammatic- 
ally,  these  inductive  systems  are  shown  in  Figs. 
2  and  3. 

In  the  system  of  Fig.  2  a  constant-current  trans- 
former is  employed.  The  primary  winding  of  this 
transformer  is  fixed  in  position,  the  secondary  is 
movable,  its  position  relative  to  the  primary  de- 
pending on  a  counterbalance  weight,  in  combination 
with  the  repellant  force  between  itself  and  the  pri- 
mary. This  repellant  force  varies  as  the  conditions 
of  the  lamp  circuit  change.  When  the  secondary 
moves  away  from  the  primary  the  secondary  voltage 
drops.  The  balancing  weight  is  so  adjusted  that  the 
voltage  applied  to  the  lamp  circuit  is  proportional 
to  the  lamps  burning.  Both  primary  and  secondary 
current  remain  practically  constant,  however,  at  all 
loads.  As  the  coils  move  apart,  the  power  factor 
of  the  current  drops,  the  primary  power  factor  be- 
ing substantially  proportional  to  the  effective  sec- 
ondary voltage.  Such  a  system  gives  a  power  fac- 
tor of  78  to  80  on  full  load,  60  to  65  on  three-fourths 
load,  40  to  45  on  one-half  load,  and  30  to  35  on 
one-third  load. 

The  system  of  Fig.  3  is  practically  the  same  as  the 


Fig.  1.  Fig.  3. 

HIGH-POWER-FACTOR   SYSTEM    OF   ARC   LIGHTING. 

early  St.  Louis  system,  e.xcept  that  the  inductive 
resistance  coil  operates  automatically  instead  of  by 
hand.  The  plunger  is  movable,  and  so  counter- 
balanced as  to  vary  the  self-induction  of  this  coil 
by  exactly  such  amounts  as  are  necessary  to  take 
up  the  surplus  secondary  voltage.  In  this  system 
also  the  primary  and  secondary  current  are  always 
constant,  regardless  of  the  number  of  lamps  burning, 
and  the  primary  power  factor  practically  propor- 
tional to  the  number  of  lamps  burning.  As  lainps 
go  out,  the  power  factor  goes   down. 

[Mr.  Layman  presented  curves  to  show  the  dif- 
ferences between  the  high-power-factor  system  and 
the  inductive  system.  Attention  was  drawn  to  the 
fact  that  with  the  former  system  the  current  load 
goes  down  proportionately  as  the  lamps  go  out, 
while  the  power  factor  remains  high  at  all  loads: 
The  curves  show  the  efficiency  of  the  high-power- 
factor  system  to  be  considerably  better  than  that 
of  the  inductive  system,  particularly  at  light  loads]. 

Discussion. 

In  the  discussion  JNIr.  Layman  stated  that  the 
full-load  power  factor  was  about  85,  in  either  kind 
of  lamp.  There  was  a  small  spark  in  the  movable 
arm,  and  it  was  barely  visible.  The  voltage  between 
steps  was  approximately  100  volts.  The  regulation 
varies  0.2  of  an  ampere  at  the  outside.  The  normal 
variation  is  about  0.15.  It  is  a  matter  of  the  sensi- 
tiveness of  the  feed  mechanism  of  the  lamp  as  much 
as   anything  else. 

In  case  of  a  short-circuit  on  this  system  the  lever 
arm  on  the  switch  operates  very  quickly,  and,  in 
addition  to  that,  there  is  an  emergency  choke  coil 
in  the  circuit  which  is  cut  in  very  quickly.  It  is 
in  conjunction  with  the  relay,  and  it  immediately 
sets  the  switch  in  operation,  at  the  same  time  taking 
care  of  an  instantaneous  short-circuit  condition,  and 
the  choke  coil  is  cut  out  of  circuit  when  the  voltage 
drops  to  the  normal  amount  for  the  number  of 
lamps  burning.  The  system  is  also  provided  with 
an  automatic  device,  by  which,  in  case  of  an  open 
circuit,  the  secondary  is  killed  entirely,  that  is, 
the  entire  transformer  is  cut  out.  It  would  be  ad- 
visable to  put  in  a  fuse  to  get  the  time  element  that 
there  is  in  a  fuse,  but  one  can  cut  back  from  full 
voltage  to  zero  potential  in  ibetween  10  and  15  sec- 
onds. 


Electrical     Manufactures    In    Louisiana. 

Hon.  S.  N.  D.  North,  the  chief  statistician  for 
manufactures  of  the  Twelfth  Census,  has  trans- 
mitted to  Director  Merriam  his  report  upon  the 
manufacturing  and  mechanical  industries  of 
Louisiana,  for  the  census  year,  1900.  Under  the 
head  of  "Electrical  Construction  and  Repairs"  13 
establishments  are  reported.  Their  total  capital  is 
$91,535.  The  number  of  salaried  officials  and  clerks 
was  26,  with  salaries  amounting  to  $16,768.  The 
average  number  of  wage  earners  was  77  and  the  total 
wages  paid  was  $36,196.  These  e_stablishments  re- 
ported miscellaneous  expenses  to  the  amount  of  $11.- 
755.  The  total  cost  of  materials  used  was  $90,166 
and  the  value  of  the  products  is  placed  at  $213,231. 


The  Wilmington  CN.  C.)  Street  Railway  company 
has  been  reorganized  in  consequence  of  a  change  of 
the  ownership  last  October.  The  capitalization  is 
$200,000,    and   Hugh   MacRae   is   president. 


So 
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The  "Eighth-story  Power  Plant"  described  else- 
where in  this  issue  is  of  quite  exceptional  interest. 
Its  distinctive  characteristic  is  that  the  entire  me- 
chanical plant,  including  boilers,  engines,  generators, 
refrigerating  apparatus  and  most  of  the  electric  mo- 
tors and  auxiliaries,  is  located  on  the  eighth  or  top 
floor  of  a  Chicago  warehouse  building  at  an  eleva- 
tion ol  nearly  100  feet  above  the  ground  level.  This 
unusual    arrangement    was    made    necessary    on    ac- 


count of  the  purposes  for  which  the  warehouse  was 
erected — those  of  cold  storage  and  the  freezing  of 
fruits,  vegetables  and  meats.  The  plant  is  probably 
unique ;  and  that  the  several  hundred  tons  of  steam, 
electrical  and  refrigerating  machinery  operate  suc- 
cessfully, with  practically  no  vibration  throughout 
the  structure,  speaks  well  for  the  plans  executed  by 
A.   Booth   &.   Co.,   the   owners  of  the  building. 


A  DELIGHTFUL  instance  of  getting  the  cart  before 
the  horse  is  contained  in  the  recently  issued  circular 
of  a  Chicago  tobacconist.  One  page  of  this  publica- 
tion is  devoted  to  a  dissertation  on  the  properties 
of  amber,  and  naturally  the  first  sentence  treats  of 
the  derivation  of  the  word.  The  reader  is  informed 
that  "'Amber'  is  the  translation  from  the  Greek 
which  means  'electricity.'  "  Truly,  the  schoolmaster 
is  abroad  in  the  land,  but  by  some  mischance  he  does 
get  his  wires  crossed  occasionally. 


Life  has  its  compensations.  Independent  tele- 
phone men,  who  have  been  apprehensive,  possibly, 
that  the  financial  troubles  of  the  Everett-Moore  syn- 
dicate would  retard  the  development  of  the  oppo- 
sition telephone  movement  have  now  a  chance  to 
rejoice  in  their  turn,  for  a  decision  has  been  ren- 
dered in  the  long-drawn-out  Carty  bridging-bell  liti- 
gation which  bids  fair  to  be  conclusive  and  which 
is  directly  in  favor  of  the  Independents  and  against 
the  patent.  The  Carty  patent  has  long  been  a  threat- 
ening weapon  in  the  hands  of  the  Bell  people.  There 
have  been  decisions  for  it  and  against  it,  but  now, 
as  appears  by  the  account  given  on  another  page, 
two  Pennsylvania  judges,  one  of  whom  had  for- 
merly held  for  the  patent  and  another  against  it. 
have  united  in  deciding  against  the  patentability  of 
the  invention  and  in  dismissing  a  suit  brought  un- 
der the  patent.  To  the  non-legal  mind  it  would 
appear,  therefore,  that  there  is  a  pretty  strong  likeli- 
hood that  no  further  decisions  restraining  the  In- 
dependents will  be  based  on  this  particular  patent, 
which  has  to  do  with  an  important  construction  detail 
in  telephone  work. 


Mr.  Ellicott's  report  to  the  Chicago  City  Council 
on  the  telephone  rates  in  American  cities,  publica- 
tion of  which  is  begun  in  this  issue,  is  a  storehouse 
of  important  and  interesting  facts,  and  its  atithor 
deserves  the  thanks  of  all  interested  in  this  impor- 
tant subject.  On  this  point  all  telephone  men  will 
cordially  agree,  but  in  respect  to  Mr.  ElUcott's  con- 
clusions on  the  subject  of  telephone  competition 
opinion  will  not  be  so  unanimous.  Many  will  think 
that  the  writer  of  the  report  might  have  extended 
some  recognition  to  the  work  of  the  Independents 
in  forcing  the  older  companies  to  reduce  their  rates 
in  various  ways,  as  a  matter  off  history,  without  in 
the  least  itnpairing  his  judicial  attitude. 

On  the  question  of  duplication  of  instruments,  the 
example  of  only  one  city — Cleveland — is  cited.  In 
that  case  the  saving  caused  by  the  lower  rates  of 
the  Independent  company  will  be  equal  to  the  added 
cost  of  the  duplications  as  soon  as  the  Independent 
company's  service  grows  from  9,000  telephones — 
the  number  in  use  at  present — to  11,666.  This  is 
not  such  a  bad  showing  for  the  opposition  side  of 
the  question,  after  all,  to  say  nothing  of  the  greater 
advantage  of  those  using  the  duplicated  telephones 
in  having  two  otttlets,  and  thus  extending  their  tele- 
phonic horizon,  and  also  in  cutting  in  half  the  de- 
lays  and    rebuffs   of    the   "busy   signal." 

Again,  suppose  the  figures  had  been  worked  out 
in  such  cities  as  Grand  Rapids,  Mich.,  and  Colum- 
bus, Ohio?  We  have  not  the  data  at  hand  to  enable 
us  to  make  a  positive  statement,  but  it  is  quite  likely 
that  in  these  cases,  and  in  others  that  might  be 
mentioned,  it  will  be  found  that  the  Independent 
companies  have  not  only  greatly  extended  the  use 
of  the  telephone  and  lifted  up  the  standard  of  serv- 
ice, btit  have  actually  reduced  the  proportionate  cost 
of  telephone  service  to  the  whole  community  as  well. 
For  instance,  to  take  a  hypothetical  case,  suppose 
the  old  company  supplies  3,000  instruments  at  $100 
a  year  and  the  new  company  5,000  at  $50  a  year. 
The  total  cost  of  telephone  service  to  the  town  is 
$550,000.  The  aggregate  number  of  telephones  in- 
stalled is  8,000.  Suppose  we  assume  that  2,000  are 
duplicates,  we  will  have  6,000  net  stations  supplied 
at  a  cost  of  $550,000  a   year,   while   the  charge  for 


the  same  service  at  the  old  company's  rate  would 
be  $600,000  a  year — showing  a  net  saving  of  $50,000 
to  the  community.  This  is,  of  course,  all  supposi- 
tion; but  it  shows  that  the  danger  of  duplication 
is  only  a  relative  one,  and  may  possibly  be  no  dan- 
ger at  all. 

But  the  question  of  competition  in  telephone  serv- 
ice in  cities  is  a  large  one.  We  have  merely  tried 
to  point  out  that  there  is  more  than  one  side  to  it. 
The  whole  subject  is  very  interesting  and  important, 
and  the  Western  Electrician  will  be  pleased  to  hear 
from  its  telephone  readers,  of  whatever  shade  of 
opinion,    In   relation  to  it. 


Cancer  and  consumption  are  among  the  most 
terrible  scourges  that  afflict  the  human  race,  and 
it  is  rather  remarkable  that  these  two  disea'ses,  ac- 
cording to  often-recurring  reports,  are  so  persist- 
ently attacked  by  electrical  treatments,  with  more 
or  less  successful  results.  Of  course,  the  subject 
affords  a  tempting  field  for  the  sensation-loving 
doctor  as  well  as  the  sensation-loving  journalist, 
and  the  daily-newspaper  stories  must  be  received 
with  reserve.  Perhaps,  in  these  reports,  the  case  is 
almost  always  overstated,  while,  for  both  humane 
and  scientific  reasons,  the  tendency  might  better  be 
toward  understatement.  But  still  one  is  bound  to 
be  impressed  by  the  fact  that  stories  of  this  char- 
acter are  continually  cropping  up,  the  scene  of  the 
beneficent  application  of  electricity  being  now  San 
Francisco,  now  Chicago,  or  perhaps  New  York  or 
London,   or   some  continental  city. 

Of  late  reports  of  this  character  have  been  op 
the  increase.  A  London  dispatch  states  that  elab- 
orate experiments  are  being  made  in  that  city  with 
a  modification  of  Tesla's  high-frequency  currents 
in  the  treatment  of  consumption.  We  are  told  that 
some  of  the  experiments  have  been  carried  on  by 
Dr.  T.  J.  Bokenham,  who  is  said  to  liave  achieved 
some  remarkable  results.  He  uses  a  small  current 
at  80,000  volts,  and  the  application  is  made  from 
an  electrical  brush  held  a  few  inches  from  the  body, 
or  by  the  use  of  electrodes. 

Dr.  Symes-Thomson,  consulting  physician  at  the 
Hospital  for  Consumption  in  London,  in  a  recent 
lecture  is  said  to  have  spoken  hopefully  of  the  ex- 
periments which  are  being  carried  on  at  the  hos- 
pital in  the  treatment  of  phthisis  by  means  of  Tes- 
la's high-frequency  currents  and  the  injection  into 
the  veins  of  a  chemical  substance  that  is  fatal  to 
the  bacilli.. 

In  a  recent  lecture  before  a  New  York  medical 
society  Dr.  Charles  W.  Allen  spoke  of  the  treatment 
of  skin  cancer  by  the  X-rays  and  the  seemingly 
successful  results  that  have  been  obtained  by  him- 
self and  other  physicians  throughout  this  country. 
Dr.  William  J.  Morton  of  New  York  city  is  also 
said  to  have  found  X-rays  eminently  successful  in 
the  treatment  of  ,cancer. 

From  Antwerp,  under  date  of  January  27th,  comes 
this  rather  suspicious-looking  piece  of  ne^ws :  "Con- 
sumptives throughout  Belgium  are  rejoicing  over 
the  opening  of  an  institute  at  Brussels  for  the  ap- 
plication of  the  new  electric  system  of  treatment 
for  consumption  elaborated  by  Dr.  Francisque 
Crotte.  The  London  tuberculosis  conference  last 
year  declared  that  the  system  had  already  cured 
thousands."  This  is  undoubtedly  the  system  de- 
scribed in  the  Western  Electrician  of  April  2r,  1900, 
when  Mr.  Francisque  Crotte — not  then  a  doctor — 
was  conducting  experiments  at  St.  Luke's  Hospital 
in  New  York.  The  Crotte  system  was  based  on  the 
theory  that  formaldehyde  gas  was  fatal  to  the  ba- 
cilli of  tuberculosis  and  that  it  might  be  conveyed 
into  the  lung  cavity  by  the  action  of  static  electricity, 
tlie  germicide  being  placed  on  the  sponge  electrodes 
of  a  powerful  influence  machine,  which  were  pressed 
against  the  patient's  body.  After  several  months' 
experiment  the  medical  board  of  the  hospital  re- 
ported that  the  results  were  negative  and  the  ap- 
paratus was  removed.  Apparently,  Mr.  Crotte,  who 
hailed  from  Paris  originally,  has  resumed  opera- 
tions in  Brussels. 

Some  of  the  efforts  to  use  electricity  in  the  treat- 
ment of  cancer  and  consumption  arc  prompted  by 
the  spirit  of  the  scientific  investigator;  some  are 
undoubtedly  "fakes."  He  is  a  wise  man  who  knows 
where  to  draw  the  line.  There  is  a  possibility  that 
good  will  come  from  the  experiments,  but  we  can 
only  await  the  result,  confident  in  the  knowledge 
that  any  remedial  application  of  real  benefit  will 
surely  make   way  for   itself. 
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Electricity  in  Utah. 

During  the  year  igoi  the  Utah  Light  and  Power 
company  expended  over  $100,000  in  reconstruct- 
ing its  distributing  system.  A  larger  amount  will 
be  spent  during  the  present  year,  and  when  the 
improvements  outlined  are  completed  the  company 
will  be  in  a  position  to  sell  more  than  twice  as 
much  power  as  it  does  at  present,  and  to  give  a 
service  that  will  be  absolutely  reliable. 

The  system  now  owned  and  operated  comprises 
three  waterpower  plants.  So  miles  of  high-tension 
transmission  lines,  and  also  light  and  power  distribu- 
tion apparatus  in  and  near  Salt  Lake  City  and  Og- 
Jen,  together  with  one  sub-station  for  supplying 
the  Salt  Lake  City  street  railroad  and  some  reserve 
steam  plants.  Probably  in  no  other  city  of  its  size  in 
the  United  States  has  electrically  transmitted  power 
reached  such  a  relatively  important  place  in  the 
community  as  at  Salt  Lake  City.  The  development 
not  only  started  early,  but  has  been  very  rapid.  The 
snow-fed  mountain  streams  of  the  Wasatch  range 
on  the  east  of  Salt  Lake  Valley  offered  opportunities 
to  the  hydraulic  and  electrical  engineer  which  have 
not  been  neglected.  To  understand  the  situation,  a 
short  historical  review  will  be  necessary.  Although 
coal  is  not  excessively  high,  being  from  $2.50  a 
ton  for  slack  to  $4.50  for  the  best  lump,  the  prox- 
imity of  waterpower  with  high  head  to  such  a  market 
as  Salt  Lake  Citj^  and  its  surrounding  smelters  and 
other  power-consuming  industries,  led  to  the  erec- 
tion several  years  ago  of  three  different  waterpower 
plants  by  three  dift"erent  companies.  The  Big  Cot- 
tonwood company  completed  a  plant  in  Big  Cotton- 
wood Canyon,  14  miles  southwest  of  Salt  Lake,  in 
June,  189b.  The  Pioneer  Power  company  started 
Its  plant  in  Ogden  Canyon,  near  Ogden,  37  miles 
from  Salt  Lake,  in  July,  1897.  The  Utah  Light 
and  Power  company,  in  1S97,  built  a  plant  in  the 
Big  Cottonwood  Canyon  for  transmitting  power 
for  the  Salt  Lake  City  railroad.  The  first  two  of 
these  plants  finally  became  consolidated  with  the 
electric-lighting  interests  of  Salt  Lake,  and  are  now 
operated,  together  with  the  third  plant,  as  parts  of 
one  complete  and  comprehensive  system,  covering 
a  district  extending  north  and  south  about  60  miles, 
including  Ogden,  Salt  Lake  and  a  district  13  miles 
south  of  the  latter  place,  containing  some  large 
smelters. 

The  Ogden  power  house  has  an  electrical  installa- 
tion of  5,000  horsepower  at  present.  The  company 
is  about  to  commence  the  construction  of  a  large 
dam  in  the  Ogden  Canyon,  which  will  form  a  stor- 
age reservoir  for  the  flood  waters.  The  reservoir 
so  constructed  will  have  a  total  capacity  of  about 
j.cco.oco.ooo  cubic  feet  of  water,  and  will  be  used 
for  both  irrigating  and  power  purposes.  When  this 
reservoir  is  constructed  the  Ogden  power  house 
will  have  a  maximum  capacity  of  8,500  horsepower. 
The  plant  will  then  be  completed  as  it  was  origi- 
nally designed,  and  will  be  the  finest  in  the  inter- 
mountain  region.  When  this  dam  is  complete,  the 
transmission  line  from  Ogden  to  Salt  Lake  will  be 
duplicated,  in  order  to  insure  absolute  immunity 
trom   breakdown. 

The  Big  Cottonwood  power  houses  have  a  maxi- 
mum capacity  of  2,000  horsepower  each.  Several 
improvements  are  contemplated  on  the  plants  in  this 
canyon,  which,  while  not  increasing  the  total  power 
to  any  great  extent,  will  render  the  plants  abso- 
lutely reliable  under  all  the  varying  conditions  that 
have  been  found  to  occur  in  the  Cottonwood  Can- 
yon. 

The  power  is  being  transmitted  from  Ogden  at 
i5,ooo  volts,  and  from  the  Cottonwood  Canyon  at 
12,000  volts.  Changes  are  now  being  carried  out, 
and,  when  these  are  completed,  the  whole  trans- 
mission   system   will   be   operated   at   25,000  volts. 

In  Salt  Lake  City  the  company  has  now  three 
reserve  steam  plants  of  an  aggregate  capacity  of 
2,000  horsepower.  These  plants  are  used  in  case  of 
emergency  and  to  supply  any  shortage  of  power 
caused  by  a  breakdown  or  other  accident  at  the 
power  houses  in  the  canyons. 

1  he  company's  engineers  are  now  designing  an 
entirely  new  station  to  be  built  in  the  west  end  of 
the  city.  It  will  be  the  most  modern  and  econom- 
ical generating  and  distributing  station  that  can  be 
built.  It  w'ill  be  used,  first,  as  a  receiving  station 
for  all  high-tension  transmission  circuits ;  second, 
as  a  distributing  station  for  the  light,  power  and 
street-railway  circuits  in  Salt  Lake,  and,  third,  as 
an  auxiliary  generating  station,  to  be  used  in  case 
of  breakdown  of  any  of  the  waterpower  plants 
or  transmission  lines.  Provision  will  also  be  made 
for  the  erection  of  a  storage  battery,  which  will  be 
used    for   regulating   and   for    emergency-  C. 


Telegraphs  and   Telephones    in    Brazil. 

[  The  telegraph  lines  in  Brazil  are  almost  entirely 

owned  by  the  federal  government,  although  the 
states  of  Sao  Paulo  Rio  Grande  do  Sul  and  Ceara 
control  a  few-  unimportant  lines,  and  certain  rail- 
roads are  allowed  to  take  messages  for  transmission 
to  points  not  reached  by  the  federal  service.  The 
length  of  line  open  to  the  public,  connecting  the 
369  stations  in  use,  is  14,893  miles,  w-ith  27,721  miles 
of  wire,  of  which  the  government  owns  12,769 
miles,  with  25.318  miles  of  w-ire.  The  telegraph  rate, 
which  averages  6.9  cents  a  word  and  Si.og  a  mes- 
sage, is  high  compared  with  the  rate  in  the  United 
States,  and  it  may  be  due  to  this  fact  that  business 
for  1900  fell  below  that  of  iSgp.  During  the  year 
iSgg  1,348,956  telegraph  messages,  containing  21,- 
284437    words,    were    transmitted,    and   the    cost    of 


operating  the  lines  was  $1,771,000.  The  department 
has  never  paid  for  itself,  which  is  probably  due 
in  part  to  the  nimiber  of  accidents,  such  as  falling 
trees  striking  the  wires,  poles  falling,  etc.  In  1899 
there  were  2,869  such  accidents  which  interrupted 
the  service.  The  most  recent  addition  to  the  service 
was  the  installation  of  64  telephone  circuits  for  the 
use  of  the  different  federal  and  municipal  depart- 
ments in  the  city  of  Rio.  A  public-telephone  ex- 
change is  also  in  operation,  and  53  stations  on  the 
government   telegraph    lines   have  telephone   service. 


The  Incandescent  Lamp  of  To-day.' 
By  John  W.  Howell. 

The  incandescent  lamp  is  too  well  known  to  you 
all  to  need  an  introduction  or  any  description.  It 
has  been  so  often  discussed  before  you  that  nothing 
remains  to  be  said  about  it  except  as  a  part  of  the 
electric-lighting  system  in  the  general  discussion  of 
the    subject    under    consideration   this    evening. 

The  characteristic  features  of  the  incandescent 
lamp  are  its  extreme  simplicity,  its  absolute  freedom 
from  mechanism,  the  ease  with  which  it  can  be 
lighted  by  means  of  a  switch  placed  where  most 
convenient  and  its  adaptability  to  low-candle  units 
and  decorative  effects.  These  features  and  the 
fact  that  it  consumes  no  oxygen,  yields  no  gases 
and  has  no  flame,  have  won  for  the  lamp  its  great 
popularity. 

The  incandescent  lamp  is  adaptable  to  any  sys- 
tem of  electrical  distribution  in  use  for  any  purpose. 
There-appears  to  be  no  difference  in  its  operation 
on  direct  or  alternating  current,  provided  the  latter 
has  a  frequency  of  25  cycles  or  more  per  second. 
It  is  usually  operated  on  constant-voltage  circuits, 
but  gives  even  better  results  when  operated  at  con- 
stant current,  as  the  increase  in  resistance  of  the 
filament  with  use  increases  the  watts  consumed,  and 
thus  causes  the  lamp  to  maintain  approximately  its 
initial   candlepower  throughout  its  Hfe. 

For  street  lighting  incandescent  lamps  are  op- 
erated many  in  series  on  high-voltage  circuits  of 
constant  current.  They  are  also  made  for  burning 
directly  in  series  with  arc  lamps. 

The  incandescent  lamp  is  adaptable  to  those  volt- 
ages which  are  generally  considered  safe  for  in- 
terior use.  Two  kinds  of  carbon  are  used  in  making 
filaments,  and  the  best  results  require  the  proper 
combination  of  the  two  kinds.  The  specific  resist- 
ance of  these  two  kinds  of  carbon  limits  the  voltage 
of  lamps  of  a  given  candlepower  and  efficiency  in 
which  this  proper  combination  can  be  made. 

Lamps  for  a  higher  voltage  than  will  permit  the 
proper  combination  of  the  two  kinds  of  carbon  may 
be  made  with  less  of  the  graphitic  coating,  which 
has  a  low  specific  resistance,  or  entirely  of  the  base 
carbon,  but  in  either  case  the  lamp  should  be  oper- 
ated at  lower  temperature  to  give  equally  good  life 
and  candlepower  results. 

The  best  results  are  obtained  with  lamps  of  not 
higher  than  120  volts — 250  volts  being  now  re- 
garded as  the  maximum  desirable  voltage,  and  at 
this  point  there  is  an  increase  of  about  one-half 
a  watt   per  candle   for  equally  good  results. 

The  efficiency  of  an  incandescent  lamp  depends 
upon  the  temperature  of  the  filament — the  higher 
the  temperature  the  better  the  efficiency  and  the 
shorter  the  life.  Lamp  efficiencies  are  usually 
stated  in  watts  consumed  per  horizontal  candle. 
The  commercial  limits  are  between  d^h  and  four 
watts  per  English  candle,  or  about  120  per  cent, 
of,  these  figures  if  spherical  candlepower  is  consid- 
ered, the  2^-watt  lamps  being  used  where  electricity 
is  expensive  and  regulation  good,  and  the  less  effi- 
cient lamps  where  electricity  is  less  expensive  or 
regulation  is  not  so  good,  or  where  other  consid- 
erations demand  a  longer  useful  service  from  the 
lamps. 

The  color  of  the  light  from  an  incandescent 
lamp  depends  entirely  upon  the  temperature  of  the 
filament ;  the  higher  the  temperature  the  more  nearly 
white  the  light  becomes.  The  color  of  the  light 
generally  is  yellow.  Weber  observed  that  the  first 
visible  radiations  from  a  filament  as  it  was  heated 
came  not  in  the  red  region  of  the  spectrum,  but 
in  the  yellow  region,  where  the  maximum  radiation 
occurs  when  the  lamp   is   at    high  temperature. 

Dr.  Nichols  observed  that  carbon  has  a  selective 
radiation  in  the  yellow  region  of  the  spectrum,  the 
radiations  there  increasing  faster  than  radiations 
in    the   other   parts   of  the   spectrum. 

The  use  of  higher  efficiency  lamps  is  becoming 
quite  general ;  very  few  lamps  of  four  watts  per 
candle  are  now  used  for  multiple  lighting,  while  a 
few  years  ago  no  lamps  of  less  than  four  watts 
per  candle  were  sold.  This  is  due  to  the  improve- 
ment in  quality  of  the  lamps  and  also  to  better 
regulation  of  current.  High-efficiency  lamps  are 
more  satisfactory  than  low.  The  filament  being 
smaller,  the  bulbs  blacken  less,  and,  being  hotter, 
they  break  before  reaching  very  old  age.  Low- 
candlepower  lamps  are  also  coming  into  more  gen- 
eral use.  The  demand  for  these  has  increased  very 
considerably  in  the  last  two  or  three  years.  The 
use  of  lamps  for  decorative  effects  and  for  special 
work  of  various  kinds,  has  increased  the  usefulness 
of  the  lamp   and  added  to   its  popularity. 

I.  A  paper  read  ai  the  meetings  of  the  Amei  ican  Institute  of 
Electrical  Engineers  in  New  York  and  Chicago.  January  3,  1902. 
The  author  is  the  well-known  lamp  expert  of  Harrison,  N.  J. 


St.  Louis  Exposition. 

The  official  classification  of  exhibits  to  be  shown 
at  the  Louisiana  Purchase  E.xposition  in  St.  Lxjuis 
is  now  out.  Considering  similar  classifications  at 
previous  expositions,  it  is  comparatively  simple. 
The  prospective  exhibits  are  divided  into  depart- 
ments which  are  designated  by  letters;  the  depart- 
ments are  subdivided  into  groups  which  are  num- 
bered, and  the  groups  in  turn  are  set  off  into  classes. 
In  all  there  are  15  departments,  144  groups  and 
807  classes.  Electrical  exhibits  are  classified  under 
the  heading  "Electricity"  in  Department  F,  groups 
67  to  71  and  classes  42S  to  451,  inclusive,  according 
to  the   following  plan : 

Group  67. — Machines  for  Generating  and  Using 
Electricity. 

Class  428.  Apparatus  (or  generating  electricity;  dynn- 
mos  pi-oducmg  direct,  simple,  alternating  or  niiiltl- 
pliase  currents. 

Class  429.  Transmission  ot  energy  to  a  distance.  Mo- 
tors for  direct  or  alternating  cureents.  High-tension 
switches. 

Class  430.  Modification  of  cun-ents.  Motor  generators 
Alternating-current  transformers. 

Class  431.  Application  to  transportation;  electric  loco- 
motives, eiectric-raJlway  motors.  Methods  of  control  of 
cars  and  trains. 

Class  432.  Application  to  mechanical  purposes;  ele- 
vators, winches,  cranes,  capstans,  transfer  tables,  ma- 
chine tools,  traveling  cranes. 

Class  433.  Special  methods  of  distribution,  conduits  and 
cables- 

Group  68. — Electrochemistry. 

Class  434.    Primary  batteries.    Accumulators. 

Class  435.  Deposition  of  metals.  Equipments  and  proc- 
esses generally  used  in  electroplating  and  electrotypiug. 

Class  436.    Production  and  redning  of  metals  or  alloys. 

Class  437.  Application  to  Industrial  chemistry:  bleach- 
ing; disinfection  of  potash,  etc. 

Group  69. — Electric  Lighting. 

Class  43S.  Use  of  continuous  or  alternating  currents 
Arc  lamps.  Regulators.  Carbons  for  lamps.  Incandes- 
cent lamps.    Other  forms  of  lamps. 

Class  439.  Special  installations:  Factories,  public 
buildings,  dwelling  houses. 

Class  440.  Central  stations.  Application  to  lighthouses 
navigation,   military  service,   public  worlis- 

Class  441.  Photometry.  Apparatus  for  determining  the 
intensity,  the  distribution  and  illumination  power  of 
light. 

Class  442.  Special  electric  appliances:  Chandeliers, 
candelabra,  ornaments,    brackets,  etc. 

Group   70. — Telegraphy   and   Telephony. 

Class  443.  Telegraphic  instruments,  transmitters  and 
receivers.  Multiplex  apparatus.  Various  devices;  relays 
sounders,  lightning  arresters,  switchboards.  Wireless 
telegraphy. 

Class  444.  Transmission  of  speech:  Telephones  and 
microphones.  Telephone  exchanges;  calls,  aanuneiatofs, 
switchboards. 

Class  445.  Conduits  for  telegraph  and  telephone  wires. 
Overhead  conductors,  subterranean  and  submarine  cables. 

Group  71. — Various  Applications   of   Electricity. 

Class  446.  Scientific  apparatus.  Indicators  and  record- 
ing appai-atus  for  natural  phenomena. 

Class  447.  Electricity  as  applied  in  therapeutics  sur- 
gery and  dentistry. 

Class  448.  Electric  clocks.  Application  of  electricity  to 
railways,  mines  and  public  works  and  buildings.  Signals 
Exploders. 

Class  449.  Methods  of  distribution,  measurement  and 
control.  Switches  and  instruments,  indicating,  recording 
and  Integrating.  Complete  switchboards.  Circuit-break- 
ers and  other  safety  appliances. 

Class  450.    Electric  welding. 

Class  451.  Apparatus  for  heating  by  electricity.  Cook- 
ing apparatus. 

In  the  "Rules  and  Regulations"  of  the  exposition 
it  is  provided  that  no  charge  shall  be  made  for 
space  allotted  for  exhibits.  It  will  be  necessary,  it 
is  said,  for  persons  wishing  to  exhibit  mechanical 
appliances  and  machinery  in  operation  to  apply  for 
space  before  October  i,  1902,  and  for  apparatus  not 
to  be  shown  in  operation  before  November  i, 
1902.  All  applications  for  space  must  be  in  writing, 
addressed  to  the  president  of  the  exposition,  and 
should  be  presented  on  forms  which  will  be  fur- 
nished by  the  exposition  company. 

Exhibitors  desiring  to  contract  for  service  of 
electricity,  steam,  compressed  air,  power  from  shaft- 
ing, gas  or  water,  must  make  application  to  the  chief 
of  the  department  in  which  their  exhibits  are  in- 
stalled. The  director  of  exhibits  and  the  director 
of  works,  in  their  discretion,  are  authorized  to 
furnish  gratuitously  to  exhibitors  a  limited  amount 
of  power  for  the  operation  of  machines  and  proc- 
esses. 


Novel  Street-railway  Insurance  Scheme. 

The  Massachusetts  Legislature  has  been  peti- 
tioned to  incorporate  the  New  England  Railway 
Assurance  company,  which  proposes  to  insure  street- 
railway  companies  against  loss  or  damage  on  ac- 
count of  injuries  to  persons  and  vehicles  and  their 
contents,  or  death  of  persons  through  collisions. 
The  bill  accompanying  the  petition  stipulates  that 
the  company  shall  not  do  business  until  four  street- 
railway  corporations  shall  apply  for  insurance,  and 
that  it  shall  insure  no  corporation  whose  annual 
gross  earnings  shall  exceed  $500,000. 


Canadian  Niagara  Power  Development. 

Dawson  &  Reilly  of  St.  Catharines,  Ont.,  have 
been  awarded  the  contract  to  construct  the  new 
wheel-pit  of  the  Canadian  Niagara  Power  company. 
The  cost  will  be  in  the  neighborhood  of  half  a 
million  dollars.  The  pit  will  be  175  feet  long.  160 
feet  deep  and  20  feet  wide  approximately.  Work 
will  commence  on  it  as  soon  as  the  papers  are  signed 
and  the  contractors  can  get  their  machinery  on  the 
ground.  The  development  of  the  power  of  Niagara 
on  the  Canadian  side  is  about  the  largest  work  in 
progress  in  the  Dominion  of  Canada. 
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DEVELOPMENT    OF    THE    TELEPHONE    FIELD. 


Detroit  Telephone  Situation. 

Detroit,  Mich.,  January  25.— The  underground 
construction  (830,000  duct  feet;  and  tne  main  pole 
leads  of  the  People's  Telephone  company  of  this 
city  are  now  completed,  i'he  proposed  six-story 
ijuilding  has  one  story  and  the  foundation  finished. 
I  lie  expenditure  to  date  on  the  work  has  been 
about  ^5,000,  being  one-third  the  amount  neces- 
sary to  complete  the  entire  plant.  Owing  to  the 
financial  troubles  of  the  Everett-Moore  syndicate 
of  Cleveland,  however,  all  work  on  the  Detroit 
telephone  plant  has  now  been  stopped. 

'Ihe  opposition  to  the  Bell  company  in  Detroit  is 
so  pronounced  that  several  plans  have  already  been 
discussed  for  the  organization  of  a  purely  local  com- 
pany to  secure  an  Independent  telephone  plant  in 
Detroit  as  soon  as  possible.  Every  plan  seems  to 
include  the  purchase  of  the  property  of  the  People's 
Telephone   company    from    the     Cleveland    owners. 

This  special  telephone  agitation  has  resulted  thus 
far  in  the  formal  organization  (on  January  22d)  of 
the  Cooperative  Telephone  company,  with  an  au- 
thorized capital  of  $250,000.  The  officers  are: 
President,  F.  F.  Ingram;  vice-president,  Hamilton 
Carhart ;  secretary,  Wilbur  Brotherton ;  treasurer, 
C.  M.  Burton,  and  attorney,  Jasper  C.  Gates.  The 
hrst  four  named  gentlemen,  with  J.  C.  Danzeger, 
comprise  the  board  of  directors. 

Circulars  were  recently  inailed  by  the  company 
to  10,000  telephone  users,  explaining  that  it  was 
desired  to  furnish  business  telephones  at  $40  and 
residence  telephones  at  $24  a  year,  and  that  each  one 
using  a  business  telephone  must  own  one  $50  share 
of  stock.  All  stock  certificates  are  to  be  deposited 
with  a  trustee  (city  comptroller  preferred)  and 
are  to  revert  to  the  city  if  the  plant  is  consolidated 
with,  or  sold  out  to,  another  company. 

Nearly  2,200  favorable  replies  were  received  to 
the  circulars  and  to  accompanying  postal  cards 
asking  for  opinions  on  the  co-operative  plan. 
Formal  three-year  contracts  for  telephones  are  being 
sent  out  with  $24  and  $40  rates. 

Mayor  Mavbury  is  endeavoring  to  induce  several 
wealthy  and  'well-known  citizens  of  Detroit  to  take 
hold  of  the  situation  and  complete  the  Peoples 
plant  by  buying  out  the  present  company.  It  is 
hoped  that  the  mayor's  friends  and  the  Co-operative 
lelephone  company  will  get  together  and  form  a 
strong  local  company  and  purchase  the  present 
property  of  the  People's  Telephone  company  as 
the  quickest  way  of  securing  to  the  people  of  De- 
troit a  good  service  at  reasonable  rates. 

'Ihe  Michigan  Bell  company  claims  about  li,500 
telephones  on  8,000  circuits  in  Detroit.  'While  the 
Bell  service  is  much  better  than  before  the  People  s 
lelephone  company  began  its  construction,  it  is  not 
first-class.  The  recent  increase  in  rates  by  the  Bell 
company  has  aroused  the  entire  community,  and  the 
sit'ns  point  to  a  successful  outcome  of  the  ettorts 
to° secure  a  modern  Independent  telephone  planum 
Detroit. 


F. 


Erie  Company  Finally  Disappears  from 
the  Field. 

It  was  announced  on  January  25th  that  the  stock- 
holders of  the  Erie  Telegraph  and  Telephone  com- 
pany had,  at  a  meeting  in  New  York  at  which  96,400 
shares  were  represented,  voted  in  favor  of  accepting 
a  proposition  to  sell  the  franchises  and  property  of 
the  company  to  the  Occidental  and  Oriental  Tele- 
phone and  Telegraph  company  for  $1,594,426.  It  is 
an  open  secret  that  the  Occidental  and  Oriental  com- 
pany will  be  taken  over  by  the  new  Western  Tele- 
phone and  Telegraph  company,  which  in  turn  is  sim- 
ply a  creature  of  the  American  Telephone  and  Tele- 
graph company,  the  parent  Bell  organization. 

Boston  dispatches  reported  that  a  liolder  of  705 
shares  of  Erie  stock  has  brought  suit  there  to  en- 
icin  the  reorganization  committee  from  delivering 
the  property  to  a  company  representing  Bell  interests. 

The  Western  Telephone  and  Telegraph  company, 
with  capital  stock  of  $32,000,000,  was  incorporated  in 
Trenton,  N.  J.,  on  January  22d,  to  construct  and 
operate  lines  of  electric  telegraph  and  telephone  in 
all  parts  of  the  world. 

In  connection  with  these  transactions  it  is  interest- 
ing to  note  that  the  American  Telephone  and  Tele- 
graph company  has  just  issued  $13,000,000  of  four 
per  cent,  bonds,  making  its  total  of  outstanding  bonds 
$38,000,000.  In  a  letter  referring  to  the  new  bonds, 
dated  January  25,  1902.  Mr.  F.  P.  Fish,  president 
of  llie  American  company,  says:  "These  bonds  are 
issued  to  provide  the  money  necessary  to  pay  for  the 
controlling  interest  which  this  company  has  this  day 
acquired  in  the  Western  Telephone  and  Telegraph 
company,  successor  to  the  Erie  Telegraph  and  Tele- 
phone company,  which  company  has  to-day  had  $6,- 
000.000  cash  paid  into  its  treasury  to  pay  for  much- 
needed  c:\tensions  and  improvements." 


Carty  Patent  Gets  a  Severe  Blow. 

An  important  infringement  suit  brought  by  the 
Western  Electric  company  upon  the  Carty  bridging- 
liell  patent  has  been  dismissed  by  the  United  States 
Circuit  Court  for  the  Eastern  District  of  Penn- 
-sylvania.  The  defendant  was  the  Anthracite  Tele- 
phone company  of  Hazleton,  Pa.  Some  time  ago 
a  decision  against  one  of  the  Pennsylvania  tele- 
phone companies  sustaining  the  patent  and  grant- 
ing an  injunction  was  given.  This  decision  was 
sustained  by  the  Court  of  Appeals  for  that  circuit 
in  what  is  known  as  the  Milheim  case. 

The  present  suit  was  brought  after  the  decision 
by  the  Court  of  Appeals  snstaining  the  patent,  and 
in  it  a  motion  was  made  for  a  preliminary  inj  unc- 
tion restraining  the  defendant  ifrom  using  the  ap- 
paratus complained  of  on  the  ground  that  the 
patent  had  been  sustained  by  the  Court  of  Appeals. 
This  motion  was  argued  before  Judge  Acheson, 
who  refused  the  preliminary  injunction.  The  case 
was  then  tried  upon  its  merits  and  came  before 
judge  Acheson  for  final  hearing.  Inasmuch  as 
Judge  Buffington  in  the  court  below  had  sustained 
the  patent  in  the  Milheim  case.  Judge  Acheson  re- 
c|uested  him  to  sit  with  him  in  the  case.  The  re- 
sult was  a  complete  victory  for  the  Independent  in- 
terests. 

It  is  not  considered  probable  that  the  case  will 
be  carried  up  on  appeal,  because  Judge  Acheson 
is  the  presiding  judge  in  the  Court  of  Appeals,  and 
as  the  case  was  heard  by  Judges  Acheson  and  Buf- 
fington, it  would  require  an  overwhelming  showing 
oil  the  other  side  to  secure  an  injunction.  It  is 
not  thought  to  be  likely,  therefore,  that  the  case 
can  get  to  the  Supreme  Court  of  the  United  States. 

The  case  was  argued  at  Pittsburg  during  the  lat- 
ter part  of  last  May,  the  arguments  occupying  three 
days.  F.  P.  Fish  of  Boston  and  George  P.  Barton 
of  Cnicago  appeared  for  the  Western  Electric  com- 
pany and  Judge  R.  S.  Taylor  of  Fort  Wayne  and 
Charles  C.  Bulkley  of  Chicago  appeared  for  the 
Anthracite  Telephone  company.  Two  other  suits 
on  the  same  patent  are  pending  at  Utica,  N.  Y. 


Chicago  Telephone-rate  Case. 

Judge  Tuley  formally  entered  his  order  on  Jan- 
uary 25th  in  the  suit  which  the  Illinois  Manufac- 
turers' association  won  against  the  Chicago  Tele- 
phone company,  and  as  a  result  the  maximum  an- 
nual legal  rate  for  business  telephones  is  $125,  in- 
stead of  $1/5,  as  charged  by  the  company.  The 
defendant  company  is  allowed  30  days  in  which  to 
file  a  certificate  of  evidence.  Beneficiaries  under 
the  decision  of  the  court  include  all  subscribers, 
even  though  they  are  not  members  of  the  plaintiff 
company,  whose  telephones  are  within  the  district 
bounded  by  Lake  Michigan  on  the  east,  and  a  line 
running  from  the  lake  west  on  North  avenue  to 
the  Kiver ;  then  along  the  Chicago  River  to  Di- 
vision street;  west  on  Division  street  to  Western 
avenue;  south  on  Western  avenue  to  Twenty-first 
street ;  east  on  Twenty-first  street  to  Ashland  ave- 
nue ;  southeast  from  Ashland  avenue  to  the  corner 
of  Thirty-first  street  and  the  river ;  east  on  Thirty- 
lirst  street  to  railroad  tracks  east  of  La  Salle  street; 
south  on  railroad  tracks  to  Thirty-ninth  street  and 
cast  on  Thirty-ninth   street  to  Lake  Alichigan. 

Attorney  JN'iayer,  for  the  Manufacturers'  associa- 
tion, has  announced  that  he  proposes  to  ask  the 
court  at  an  early  date  for  another  order  command- 
ing the  telephone  company  to  repay  to  its  subscribers 
all  the  money  it  has  secured  by  charging  an  extra 
$50  a  year  for  telephone  service.  This  will  involve 
hundreds  of  thousands  of  dollars.  Counsel  for  the 
telephone  company  declare,  however,  that  this  re- 
payment will  be  difficult  to  accomplish. 


The  Brazos  Telephone  company  of  Bryan.  Texas, 
has  been  chartered,  with  a  capital  stock  of  $5,000. 
The  incorporators  are  Spencer  and  J.  S.  Ford  of 
Bryan  and  H.  M.  Aubrey  of  San  Antonio. 


Independent  Telephone  Association  of 
Wisconsin. 

The  annual  convention  of  the  Independent  Tele- 
phone association  of  Wisconsin  will  be  held  at  Mil- 
waukee on  February  19th  and  20th.  It  is  believed 
that  this  meeting  will  be  of  unusual  importance  in 
many  ways.  An  interesting  programme  has  been 
prepared  and  there  will  be  quite  a  number  of  papers 
on  pertinent  telephone  topics  which  will  be  of  in- 
terest to  all  telephone  men.  Several  telephone  man- 
ufacturing and  supply  companies  have  made  ar- 
rangements to  make  exhibits  of  their  apparatus, 
one  of  tlie  objects  of  the  meeting  is  to  devise  a 
plan  for  projecting  some  copper  long-distance  trunk 
lines  through  the  state  of  Wisconsin.  It  is  ex- 
pected that  the  meeting  will  materially  assist  in  se- 
curing an  Independent  telephone  franchise  in  the 
city  of  Milwaukee,  as  several  franchises  are  now 
pending  in  that  city.  The  convention  headquarters 
will  be  at  the  Hotel  Pfister,  and  the  sessions  will 
be  held  in  the  hotel  convention  hall.  The  last  year 
has  been  a  prosperous  one  for  the  Independent  com- 
panies of  Wisconsin,  and  the  indications  point  to  a 
well-attended  and  successful  meeting.  H.  C.  Winter 
of  Madison,  Wis.,  is  secretary  and  treasurer  of  the 
association. 


Telephone  Service  in  American  Cities.' 

Bv  Edw.\rd  B.  Ellicott. 

There  are  but  three  forms  of  telephone  service 
in   use  at   the  present  time,  described   as  follows : 

(a)  A  flat-rate  charge  per  year  for  unlimited  serv- 
ice. 

(b)  A  measured-rate  service,  based  on  a  flat-rate 
charge  for  a  specific  number  of  calls  and  excess 
charge    for    each    additional    call. 

(c)  Measured-rate  service  with  a  specific  charge 
for  each  call. 

Sixteen  of  20  cities  have  both  the  measured-rate 
and  flat-rate  systems;  two  use  the  measured  rate 
only,  and  two  have  the  flat   rate  only. 

The  general  adoption  of  Ihe  measured-rate  system 
would  indicate  that  it  is  popular  for  small  users  of 
telephone  service.  The  flat  charge  per  year  for  un- 
limited service  would  naturally  be  cheaper  for  large 
users.  To  make  this  statement  more  plain,  the  flat 
charge  in  Chicago  of  $175  per  year  gives  unlimited 
service,  while  the  service  on  the  measured-rate  sys- 
tem, under  the  same  conditions,  -would  allow  but 
3,500  calls  per  year,  at  an  equal  cost  of  $175,  or  an 
average  of  about  10  calls  per  day.  If  less  than  3,500 
calls  is  required  by  a  user,  the  measured-rate  system 
becomes  more  economical.  A  few  of  the  larger 
users  of  telephone  service  in  Chicago,  if  obliged  to 
accept  the  measured  rate,  would,  under  the  present 
conditions,  be  obliged  to  pay  a  great  deal  more  in 
proportion  for  their  telephone  service.  Some  cities 
have  a  ma.ximum  rate  per  year  for  their  measured- 
rate  telephones,  corresponding  w'ith  their  highest  flat 
rate. 

Table  A  (next  page)  gives  the  rate  per  year  for 
telephones  for  business  purposes,  under  different 
conditions.  The  table  is  made  up  of  the  different 
classes  of  service  that  are  furnished,  and  where  no 
figures  are  inserted,  that  particular  class  of  service 
is  not  furnished.  On  the  measured-rate  system  an 
effort  has  been  made  to  make  the  comparison  on  the 
basis  of  the  cost  of  1,000  calls,  in  order  to  make 
them  more  easy  of  comparison,  although  some  of 
the  companies  have,  in  their  statements,  based-  the 
lowest  charge  for  minimum  service  on  600  or  700 
calls,  with  an  additional  charge  for  each  call  above 
the  number  given.  In  these  cases  the  "excess-call" 
charge  has  been  added  up  to  1,000  calls. 
Table  B    gives  residence  rates. 

Regulation  of  Rates. 

I  am  unable  to  find  any  record  of  telephone  rates 
having  been  regulated  by  a  city  ordinance  passed 
subsequent  to  the  original  ordinance  granting  au- 
thority to  construct  and  maintain  a  telephone  system. 
In  nearly  all  of  these  ordinances  a  maximum  rate 
is  fixed.  Some  of  the  companies  derive  their  privi- 
leges from  authority  of  the  states  in  which  they  are 
doing  business,  and  it  is  probable  that  such  cities 
might,  if  they  desired,  regulate  the  rates  within 
reasonable  limits.  None  as  yet  seem  to  have  made 
a  test  case. 

While  the  cost  of  placing  wires  underground  is 
much  more  expensive  than  placing  them  on  poles,  it 
has  the  advantage  to  the  company  of  being  much 
less  expensive  to  maintain.  It  does  not  make  the 
total  cost  of  construction  and  maintenance  less  to 
ilie  companies,  but  it  does  place  them  in  a  position 
to  insure  better  service  than  can  possibly  be  guar- 
anteed upon  overhead  lines.  The  average  amount 
of  wire  required  to  connect  each  telephone  has  a 
\-ery  important  bearing,  both  on  the  original  cost 
and    the   cost   of   maintenance. 

It  will  be  seen  by  the  table  of  rates  that,  with  one 
exception,  Rochester,  N.  Y.,  which  uses  but  1.27 
miles  of  wire  per  telephone,  has  less  invested  in  wir- 
ing than  any  other  city,  while  Indianapolis,  Ind., 
which  has  4.S7  miles,  has  the  greatest  amount. 
From  a  standpoint  of  line  investment,  it  would 
therefore  appear  that  the  cost  of  furnishing  tele- 
phone service  in  Indianapolis  should  be  considerably 
more  than  in  Rochester,  N.  Y.  This  comparison  is 
justifiable,  on  account  of  each  company  furnishing 
and  maintaining  service  under  similar  conditions, 
and  with  a  large  percentge  of  its  total  mileage  of 
wiring  underground,  that  of  Indianapolis  being  43 
per  cent.,  and  of  Rochester,  N.  Y.,  62  per  cent.  A 
comparison  of  the  rates  charged  in  these  two  cities 
floes  not  indicate  that  the  investment  has  been  con- 
sidered as  a  factor  in  fixing  the  charges — the  com- 
liany  having  the  less  invested  charges  more  for  the 
same  service  under  practically  the  same  conditions. 
Evidently,  one  of  these  companies  is  operating  at  a 
loss  or  the  other  is  making  an  unwarranted  profit. 
Similar  comparisons  between  other  cities  indicate 
that  the  rates  charged  are  not  based  on  the  invest- 
ment. If  the  rates  are  not  based  on  Ihe  investment, 
there  seems  to  be  only  one  other  important  factor 
that  could  be  considered  as  having  a  bearing  on  fix- 
ing the  rates,  and  that  factor  is  the  extent  of  the 
.system  of  communication,  with  which  the  average 
use  of,  and  the  cost  of  furnishing  service  to,  each 
telephone  naturally  varies. 

The  number  of  telephones  that  are  in  service  in 
any  one  exchange  must  naturally  have  some  bearing 
on  the  value  of  telephone  service.  It  is  certainly 
more  valuable  to  have  communication  by  means  of 
telephone  with  10,000  than  it  would  be  with  5,000 
people.     It   certainly  costs   the   telephone   companies 
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more  in  proponion  to  furnish  service  between  10,000 
lelephones  than  it  would  between  5,000,  and,  from 
a  business  standpoint,  justification  for  an  additional 
charge  on  this  account  would  be  a  simple  matter, 
but  it  is  certainly  impracticable  to  increase  the  charge 
every  time  a  specified  number  of  telephones  is  added 
to  the  system.  Some  fair,  equitable  rate  might  be 
fixed,  based  on  the  total  number  of  lelephones  to 
which  the  subscriber  has  access,  but  it  would  not 
be  equitable  for  both  the  large  and  small  user. 

Boston,  Mass.,  has  a  rate  for  unlimited  service 
of  $162  per  year.  It  furnishes  telephone  communi- 
cation between  23,106  subscribers,  or  at  a  rate  of 
seventy-eight  hundredths  of  a  cent  per  year  for  the 
privilege  of  telephone  communication  with  each  one 
of  its  subscribers.  Rochester.  N.  Y.  (Independent 
company),  charges  $48  per  year  for  unlimited  serv- 
ice to  4.200  subscribers,  or  at  a  rate  of  one  and  ten- 
hundrcdths  cents  per  j-ear  for  the  privilege  of  tele- 
plione  communication  with  each  one  of  its  subscrib- 
ers. Each  of  the  above  companies  is  operating  un- 
der practically  the  same  conditions  as  to  miles  of 
wire  in  sen'ice  and  percentage  underground.  The 
figures  are  as  follows : 
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Rochester — 

-Average  miles  of  wire  per  telephone,  2.94;  wires 
underground,  96  per  cent. 

Boston — 

.\verage  miles  of  wire  per  telephone,  2.35 ;  wires 
underground,  87  per  cent. 

It  therefore  appears  that  these  two  companies' 
charges  are  practically  on  the  same  basis,  both  as  to 
amount  invested  in  connecting  lines  and  relative 
charge  for  the  privilege  of  talking  to  each  subscriber 
connected  to  the  exchange.  There  are,  however,  two 
companies  in  Rochester,  N.  Y.,  one  of  which  has  an 
average  of  1.27  miles  of  wire  per  telephone,  62  per 
cent,  of  which  is  underground,  and  serivce  is  fur- 
nished to  4.200  subscribers.  The  flat  charge  for  un- 
limited service  is  $94  per  year,  or  on  a  basis  of  two 
and  twenty-hundredtlis  cents  per  year  for  the  privi- 
lege of  telephone  communication  with  each  one  of  its 
subscribers.  The  comparison  of  these  three  com- 
panies, on  this  basis,  would  appear  as  follows: 

Boston — 

-Vverage  miles  of  wire  per  telephone,  2.35 ;  wires 
underground,  87  per  cent. ;  cost  per  year  each  sub- 
scriber.   0.78    cent. 
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•  Denotes  competition. 

t  Denotes  no  answer  to  inquiry  by  competing  company. 

The  rates  for  New  York  City  apply  to  tbe  Borough  of  Manhattan  only. 

In  the  last  column  o(  tbe  above  table  the  aTerage  business  rate  for  unlimited  service  (not  including  tbe  measured  service)  has  been  given, 
and  while  it  does  not  mean  that  it  is  tbe  average  price  paid  in  tbe  city,  it  will  serve  as  an  index  to  the  average  rate  that  the  company  might  expect  to 
obtain  for  its  unlimited  telephone  service.  This  interpretation  must  be  reasonably  correct,  for  toe  reason  that  the  party  desiring  the  telephone 
service  has  the  option  of  accepting  any  one  of  the  classes  of  service  that  is  furnished  in  the  city,  and  whether  he  pays  a  high  or  low  rate  depends 
entirely  on  tbe  class  of  service  that  he  requires  and  the  conditions  under  which  the  company  will  furnish  it.  It  seems  lo  be  generally  considered  as 
unfair  to  require  each  user  to  pay  the  maximum  price  for  an  individual  line  when  a  party  line  service  would  fill  the  requirements. 
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•Denotes  competition. 

tDenotes  no  answer  to  iaqairy  by  competing  company, 

riwenty  party  line  service  famished  also  at  23^  cents  per  cable. 

Tbe  rates  for  Kew  York  City  apply  to  tbe  Boro'ugh  of  Manhattan  only. 
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Rochester    (Independent  company) — 
-Vverage  miles  of  wire  per  telephone,  2.94;   wires 
underground,  96  per  cent.;  cost  per  year,  each  sub- 
scriber,  1. 10   cents. 
Rochester   (.old  company) — 

Average  miles  of  wire  per  telephone,  1.27;  wires 
underground,  62  per  cent.;  cost  per  year,  each  sub- 
scriber, 2.20  cents. 

1  hese  figures  show  apparent  inconsistency  in  the 
relative  charges  of  the  two  companies  in  Rochester, 
.\.  V.  Ihe  company  with  the  least  investment  for 
connectmg  lines  charges  practically  twice  as  much 
tor  the  same  service,  and  over  twice  as  much  in 
proportion  to  facilities  allorded,  as  Boston  There 
IS  a  minimum  number  of  telephones  to  which  this 
proportional  charge  per  telephone  connected  would 
be  considered  as  a  factor  in  establishing  a  rate,  but 
that  number  is  evidently  less  than  4,200,  and  there 
should  also  be  a  maximum  number  of  telephones 
at  which  the  proportional  charge  should  cease  to  be 
c^1n,^Klered. 

This  illustration  is  given  for  the  purpose  of  show- 
ing that,  notwithstanding  the  fact  that  one  company 
has  a  very  much  lower  rate  than  another  for  un- 
limited service,  it  does  not  indicate  that  the  lower 
rate  is  based  on  anything  in  particular.  There  is 
no  more  justification  for  a  low  rate  than  there  is 
for  a  high  rate,  unless  the  reduced  rate  is  equitable 
for  a  smal  as  well  as  a  large  user,  and  is  based  on 
the  charac  er  and  amount  of  service  furnished  to 
each.  In  the  schedule  of  rates  will  be  iound  no  less 
than  21  different  classes  of  service  offered  in  the 
different  cities,  and  in  no  instance  is  a  rate  based 
on  anything  tangible;  they  are  arbitrary  and  not 
equitable  to  both  large  and  small  users  If  a  com- 
pany can  furnish  unlimited  service  to  a  large  user 
at  ?48  per  year  it  can  certainly  furnish  service  to 
small  users  of  the  same  class  of  service  at  a  some- 
what reduced  rate.  Under  the  flat-rate  charge  for 
unlimited  service,  no  matter  how  reasonable  that 
charge  may  be,  some  pay  more  for  the  service  than 
others,  on  account  of  their  different  requiremems. 
It  would  be  fully  as  equitable  to  charge  evervone 
a  specific  charge  per  year  for  the  privilege  of  ridino- 
on  the  street  cars,  regardless  of  how  much  service 
they   might    require. 

Unlike  most  other  business  enterprises,  the  cost 
of  operating  each  telephone  in  a  telephone  exchan<'e 
increases  proportionately  as  the  total  number  of 
telephones  increases.  The  addition  of  each  new  tele- 
phone to  an  existing  system  makes  necessary  a 
multiple  connection  on  the  switchboard,  so  that 
every  other  telephone  may  talk  with  the  new  user, 
and  when  a  certain  number  of  new  telephones  are 
connected  (from  =0  to  100,  depending  on  the  char- 
acter of  service)  another  operator  must  be  em- 
ployed. The  number  of  telephones  each  operator 
can  answer  decreases  as  the  total  number  of  tele- 
phones connected  increases,  which  fact  is  due  to 
the  average  increase  in  the  messages  transmitted 
over  each  telephone. 

As  the  number  of  telephones  increases  the 
average  service  on  each  telephone  increases  greatly 
From  the  reports  given  me,  it  has  reached  a  point 
in  Chicago  where  the  average  number  is  13  messages 
per  day  for  each  telephone  connected  to  the  ex- 
changes, or  a  total  of  about  500,000  messages  per 
day,  most  of  which  are  crowded  into  the  hours  be- 
tween 7  a.  m.  and  6  p.  m. 

This  large  average  of  13  messages  per  telephone 
is  due  to  the  constant  use  of  a  comparatively  few 
telephones,  and,  even  at  the  highest  rate  charged, 
their  average  cost  per  message  is  but  a  fraction  of 
a  cent  and  consequently  much  less  than  the  com- 
paratively small  user  pays  for  the  service  he  requires. 
It  would  appear  that  no  matter  how  low  a  rate  was 
fixed  for  unlimited  service,  it  would  not  be  equitable 
for  the  large  and  small  user.  Someone  must  pay  for 
the  cost  of  and  profit  on  each  message,  and,  un- 
der the  present  system  of  charging,  the  small  user 
must  certainly  pay  for  some  of  the  service  fur- 
nished to  the  large  user.  There  seem?  to  be  only 
one  remedy  for  this  condition,  and  that  is  to  fix 
a  charge  for  which  anyone  can  obtain  any 
amount  of  service  under  like  conditions  at  a 
proportional  charge  per  message.  General  business 
practice  and  experience  would  indicate  that  a  charge 
for  a  specific  service  could  be  fixed  by  considering 
the  factors  which  constitute  the  cost  of  furnishing 
such  service,  and  adding  thereto  a  rate  of  profit 
that  would  be  fair  to  the  investor  and  not  burden- 
some to  the  individual  or  general  public.  With 
this  in  view,  it  would  be  practicable  to  fix  a  charge 
for  service  of  this  character  on  the  following  basis : 
First — An  installation  charge  for  each  telephone, 
which  charge  should  vary  according  to  the  class  of 
service  required,  either  private-line  or  party-line. 
Second — A  uniform  charge  for  each  message. 
As  these  two  charges  would  constitute  the  entire 
cost  to  both  large  and  small  users,  they  should  be 
based  on  something  tangible,  and  the  following  fac- 
tors could  be  considered  as  having  important  bear- 
ing on  the  fi.xing  of  the  two-charges: 

Firgt—ln^UtUation  Cliarr/eper  Telephone. 

Average  cost  of  instruments. 

Average    cost    of    connecting   lines,    underground    and 
overhead. 

Average  cost  of  switchbo.Trd  equipments. 

Average  cost  of  maintaining  lines  and   instmments. 

Average  cost  of  taxes. 

Allowance  for  depreciation. 

'Second— Jfessar/e  C/iai-gt:. 

.\verage  cost  per  message  for  operators. 
Average  cost  per  message  for  administrative  and  office 
expenses. 

To  the  combined  charges  should  be  added  a  rea- 
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sonable  per  cent,  on  the  cost  of  installing  and  op- 
crating. 

In  the  installation  charge  are  placed  such  factors 
of  expense  as  a  company  would  be  obliged  to  pro- 
vide for,  even  though  the  telephone  installed  was 
used  only  once  a  year.  It  is  clear  that  both  the 
large  and  small  user  should  pay  a  reasonable  per- 
centage on  the  proportionate  cost  of  providing  a 
means   of  communication. 

In  the  message  charge  is  placed  such  factors  as 
would  be  affected  by  the  actual  use  of  ihe  telephone, 
and  which  would  increase  or  decrease  with  average 
amount   of   service   furnished. 

If  a  rate  were  established  on  a  basis  of  these  fac- 
tors of  expense  in  construction  and  operation,  it 
would  at  least  be  fair  and  equitable — every  user, 
large  and  small,  would  pay  the  same  for  his  privi- 
lege of  communication  and  the  actual  message  serv- 
ice required  and  furnished.  The  rates  could  be  re- 
vised at  stated  periods  of  two  years,  and  any  ab- 
normal profits  reduced,  or  loss  prevented.  The  pub- 
lic would  be  protected  and  insured  good  service  and 
the  company  would  be  practically  guaranteed  a  fair 
return  on  its  investment.  The  schedule  of  rates 
shows  that  competition  and  the  reduction  of  rates 
for  unlimited  service  have  not  secured  to  the  public 
the  desired  results — an  equitable  rate  for  large  and 
small  users  and  perfect  service  at  a  reasonable  cost. 
Neither  do  the  results  indicate  that  there  is  any 
economy  yet  secured  or  a  remote  possibility  that 
telephone  communication  will  be  simplified  or  im- 
proved in  any  manner  by  u'liich  a  user  can  obtain 
a  small  service  and  pay  in  proportion  therefor.  In 
support  of  this  statement,  the  following  information 
is  offered,  showing  one  of  the  results  of  competition. 
It  is  not  given  as  a  comparison  in  favor  of  the  pres- 
ent general  system  of  rates  in  force,  which  are  un- 
questionably wrong,  but  for  the  purpose  of  illus- 
trating the  impracticability  of  competition  in  a  class 
of  service,  which,  from  its  very  nature,  must  be 
fully  interchangeable,  in  order  to  be  either  success- 
ful, convenient  or  economical. 

Y'fo  be  contiuued,\ 


Telephone  News  from  the  Northwest. 

The  case  for  an  injunction  against  the  People's 
I'elephone  and  Telegraph  company  at  Virginia, 
Minn.,  to  compel  the  company  to  show  cause  why 
an  order  should  not  be  issued  against  it  for  unlaw- 
fully constructing  a  telephone  system  in  Virginia, 
was  dismissed  for  want  of  notice  of  a  motion.  The 
merits  of  the  case  were  not  touched  upon. 

A  telephone  line  circling  Lake  Minnetonka  is 
projected,  to  be  connected  with  Minneapolis.  A.  B. 
Kerlin  of  the  Iron  Range  Telephone  company  of 
Crookston,  Minn.,  is  interested.  Dr.  F.  B.  Kramer 
is  associated  with  him. 

The  Citizens'  Telephone  company  of  Mankato, 
Minn.,  has  discovered  that  increased  business  causes 
expenses  to  increase  disproportionately,  and  has  asked 
the  council  to  change  its  franchise  to  permit  an 
increased  charge.  The  maximum  charge  has  been 
$2  for  business  connections  and  $1.25  for  residence. 
1  he  company  asked  a  maximum  of  .'P2.50  for  busi- 
ness and  $1.50  for  residences  until  the  subscribers 
exceed  800,  when  it  asks  that  charges  of  $2.75  and 
$1.75  be  permitted.  Above  1,000  connections  it 
asks  for  a  charge  of  $3  and  $1.75.  The  council 
granted  the  change. 

During  15  days  in  December  the  average  number 
of  telephone  calls  a  day  in  the  Ashland  (Wis.)  ex- 
change was  4,500. 

The  WeUstein  Telephone  company  at  Laporte, 
Ind.,  has  just  completed  the  installation  of  a  modern 
exchange.  A  number  of  rural  connections  will  be 
made  in  the  early  spring,  and  it  is  expected  to  have 
about   too  miles  of  rural   wire. 

The  Iowa  Telephone  company  of  Sioux  City  has 
reduced  the  charge  for  party  lines.  A  two-party 
line  has  been  reduced  from  $45  to  $36  for  business 
houses  and  a  four-party  business  connection  from 
$33   to   $27. 

W.  J.  Stanton  of  Mount  Vernon,  Iowa,  has  been 
granted  a  franchise  for  a  local  system  for  Hudson, 
Iowa.  Mr.  Stanton  will  equip  the  system  with  his 
patent  telephone,  to  give  it  a  thorough  trial  before 
putting    it    on    the    market.  R. 

Ohio  Telephone  Notes. 

The  daily  newspapers  have  been  printing  a  report 
that  the  Independent  telephone  plant  at  Youngs- 
town  is  to  be  sold  to  the  Central  Union  company, 
but  this  is  probably  a  mistake. 

Kire  at  Broadw'ay,  near  Marysville,  destroyed  the 
telephone  exchange  a  few  days  ago.  The  loss  will 
probably   not    be   heavy. 

The  Board  of  Control  of  Hamilton  has  granted 
the  Bell  Telephone  company  a  franchise.  The  com- 
pany has  been  operating  in  the  town  for  20  years 
under  a  franchise  granted  an  individual  and  as- 
signed to  the  company,  but  as  this  mode  of  securing 
a  franchise  has  been  declared  illegal,  the  company 
sought  a  substitute  franchise,  which  would  place  it 
on  a  good  footing.  A  franchise  was  also  granted 
the  Southern  Ohio  Telephone  and  Telegraph  com- 
pany, which  is  building  a  line  through  that  section 
of  the  country,  and  which  promises  to  put  in  an 
Independent   c.xcliangc. 

The  Pleasanton  Telephone  company  of  Pleasanton, 
Athens  Co'inty,  has  been  incorporated  for  the  pur- 
pose of  building  a  line  from  Pleasanton  to  Shade. 
The  capital  stock  is  $375,  and  the  incorporators  are 
C.   M.  Pierce,  W.  W.   Henry  and  others. 

The  Columbia  Telephone  Manufacturing  company 


is  negotiating  with  the  town  of  Lima  for  a  site  for 
a  plant.  It  asks  that  citizens  take  $30,000  of  the 
i|uarter  of  a  million  of  preferred  stock  of  ihe  com- 
pany in  return  for  locating  the  plant  there.  Fred 
j.  Mason,  the  treasurer  of  the  company,  states  that 
it   will   employ  200  men. 

The  Convoy  Home  Telephone  company  of  Convoy, 
\'an  "Wert  County,  has  been  incorporated  by  A.  Mol- 
lenkopf,  C.  H.  Dye  and  others.  The  capital  stock 
is  $3,000. 

The  Beaver  Telephone  company  of  North  Lima 
has  been  incorporated,  with  a  capital  stock  of  $10,- 
000,  to  build  and  operate  lines  and  exchanges  in 
Beaver  township,  Mahoning  County.  R.  B.  Metzler, 
.'\llen    Rickert    and    others    are    the    incorporators. 


caused  by  the  resignation  of  General  Manager  D.  F. 
Henry.  The  latter,  although  desiring  to  be  relieved 
of  detail  work  on  February  1st,  will  remain  until  a 
suitable  successor  is  selected. 


Indiana  Telephone  Items. 

The  farmers  in  the  vicinity  of  Oaklandon  have 
organized  a  telephone  company  and  completed  six 
miles  of  the  line,  and  are  serving  about  20  families. 
The  line  is  connected  witli  the  South  Morrison 
company  lines  at  Oaklandon.  The  farmers  in  the 
eastern  part  of  IMonroe  County,  near  Stinesville, 
began  the  erection  of  a  cooperative  telephone  sys- 
tem last  week.  The  rural  line  will  be  connected 
with  Gosport,  Ellettsville,  Bloomington  and  other 
points.  The  line  \\i\\  run  through  the  Bean  Blos- 
som Valley,  touching  Mt-  Taber — a  town  that  has 
been  shut  off  from  the  world  for  over  50  years,  hav- 
ing neither  telephone,  telegraph  nor  railroad. 

Albany  citizens  have  completed  the  organization 
of  an  Independent  telephone  company  with  $10,000 
capital  stock.  The  construction  of  the  plant  to 
cover  the  town  and  surrounding  country,  and  to 
connect  the  toll  lines  running  over  the  state,  has 
already  begun.  I.  Z.  Duddleson  has  been  made  pres- 
ident, G.  R.  Strong,  vice-president,  and  E.  H.  Car- 
bary,   secretary. 

'I  he  telephone  war  at  North  Manchester  contin- 
ues. The  two  Independent  companies  operating  in 
this  place  and  the  surrounding  companies  have 
locked  horns  over  patronage,  and  both  declare  that 
a  policy  of  extermination  is  to  be  adopted,  and  that 
the  rates,  already  ruinously  low,  will  be  further  cut. 

The  local  officials  of  the  Anderson  Telephone 
company  have  confirmed  the  report  that  the  com- 
pany has  completed  a  formal  transfer  of  its  prop- 
erty to  the  Delaware  and  Madison  County  Tele- 
graph and  Telephone  company,  which  will  be  part 
of  a  telephone  combination  organized  recently  at 
Ft.  Wayne    by  George  W.  Beers  and  others.       F. 


Mixed-up  Telephone   Deal    in    Chicago. 

According  to  the  Chicago  Inter  Ocean,  the  Tele- 
phone Company  0^  America  has  filed  a  bill  for  an 
injunction  in  the  Superior  Court  against  John  G. 
Earle  and  WiUard  T.  Block,  principal  shareholders 
in  the  United  Telegraph,  Telephone  and  Electric 
company,  which  operates  in  those  wards  of  Chicago 
constituting  the  old  town  of  Hyde  Park,  to  restrain 
them  from  transferring  the  stock  of  the  latter  com- 
pany to  any  purchaser  except  the  International  Tele- 
phone Company  of  America,  the  organization  of 
which,  the  bill  says,  will  soon  be  completed,  with 
a   capitalization  of  $250,000,000. 

The  Telephone  Company  of  America  was  organ- 
ized in  Delaware,  July,  1901,  with  a  capital  stock 
of  $5,000,000.  The  new  International  company  ex- 
pects to  absorb  the  Telephone  Company  of  Ainerica, 
paying  $10,000,000  in  common  stock  of  the  new 
company  and  $5,000,000  in  preferred  stock.  The 
Telephone  Company  of  America  asserts  that  the  de- 
fendants entered  into  a  contract  last  October  to  sell 
the  United  Telegraph,  Telephone  and  Electric  com- 
pany to  the  complainant  company  and  agreed  to 
accept  as  the  purchase  price  $200,000  in  par  value 
of  the  common  stock  of  the  International  Telephone 
Company  of  America.  The  Telephone  Company  of 
America  now  declares  that  Mr.  Earle  and  Mr.  Block 
refuse  to  transfer  the  stock  of  the  Hyde  Park  com- 
pany, according  to  the  alleged  agreement.  It  charges 
that  the  two  shareholders  have  been  negotiating  to 
sell  their  stock  in  the  Hyde  Park  concern  to  an- 
other company,  and  that  they  will  soon  make  the 
transfer,  if  not  restrained  by  an  injunction. 

When  seen  by  a  representative  of  the  Western 
Electrician  in  reference  to  this  matter,  Mr.  Block  said 
that  lack  of  time  prevented  him  from  talking  of  the 
matter,  but  he  remarked  that  what  has  already  been 
said  was   "the   other   side  of   the  story." 


Kellogg  Hotel  and  Residence  Tele- 
phone. 

The  Kellogg  Switchboard  and  Supply  company 
of  Chicago  states  that  for  some  time  it  has  realized, 
largely  from  the  numerous  inquiries  it  has  received, 
that  there  was  not  an  instrument  on  the  inarket 
that  embodied  all  the  requirements  of  a  really  high- 
grade  telephone  for  hotels,  residences  and  such 
places,  where  a  small,  comp.act  set  is  desirable. 
Since  putting  its  new  transmitter  on  ihe  market  the 
company  has  receive  so  many  more  inquiries  of 
Ihis  nature  that  it  has  finally  decided  to  furnish  a 
few  styles  for  this  class  of  work,  In  the  accom- 
panying illustration  is  shown  one  style  of  the  com- 
pany's hotel  sets  (No.  186)  for  central-energy  sys- 
tems. The  equipment  of  this  set  is  standard  and 
has  the  same  type  hook  switch,  ringer,  recefver  and 
transmitter  as  the  regular  Kellogg  central-energy 
telephones.  The  base  contains  a  condenser  manu- 
factured by  this  company,  which  is  said  to  be  the 
largest  manufacturer  in  the  United  States  of  con- 
densers for  telephone  purposes.  There  are  no  bind- 
ing posts  or  any  other  parts  exposed  that  can  in 
any  way  get  out  of  order.  The  bell  tapper  is  cov- 
ered   with   a   small   guard    to   prevent   people   from 
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changing  the  adjustment  or  in  any  other  way  get- 
ting the  ringer  out  of  order.  The  instrument  is 
warranted  to  give  satisfaction  and  may  be  used  for 
as  long-distance  work  as  the  company's  regular 
standard   central-energy  sets. 


Telephone  Improvements    in    Pittsburg. 

According  to  Pittsburg  advices  of  recent  date,  an 
expenditure  of  $2,000,000  on  improvements  is 
planned  by  the  Central  District  and  Printing  Tele- 
graph company  in  the  Pittsburg  district,  this  year. 
An  increase  in  the  capacity  of  the  system  from  19,- 
000  to  50,000  telephones  will  be  effected  and  under- 
ground \vork  will  be  extended  throughout  the  city. 
As  soon  as  the  building  of  the  new  three-story 
Court  Exchange  at  Fourth  avenue  and  Cherry  alley 
IS  completed  a  switchboard  with  a  capacity  for  6,000 
subscribers  will  be  installed  there  and  a  new  switch- 
hoard  with  a  capacity  for  5,400  subscribers  is  now 
being  installed  in  the  newly  built  East  End  ex- 
change. All  of  the  subsidiary  exchanges  planned 
or  under  construction  will  be  completed  this  year, 
probably,  and  everything  done  to  make  the  system 
complete.  The  construction  of  many  steel  plants 
in  the  Pittsburg  district,  which  comprises  Allegheny 
County,  has  created  a  demand  for  telephone  service. 
No  successor  has  been  appointed  to  fill  the  vacancy 
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The  meeting  for  the  reorganization  of  the  Badger 
State  Long  Distance  Telephone  compan)'  was  held 
a  few  days  ago  at  JanesviUe,  Wis.  The  board  of 
directors  was  increased  from  five  to  11  members. 
The  indebtedness  of  $33,000  was  refunded  and  the 
head  office  was  changed  from  Milwaukee  to  Janes- 
viUe. C.  W.  Twining  of  Monroe  was  elected  presi- 
dent and)  F.  W.  Coon  of  Edgerton,  secretary. 

the  Star  Telephone  company  has  been  incor- 
porated at  Albany,  N.  Y.,  with  a  capital  stock  of 
$1,000,000.  The  incorporators  were  Axel  W.  Hallen- 
borg,  Alfred  B.  Cruikshank,  Erskine  B.  Essig, 
Sneron  S.  Atwater,  and  Frederick  Koch  of  New 
York,  Frank  W.  Goreth  of  East  Orange,  N.  J., 
and  C.  Edward  Blackman  of  Brooklyn.  The  char- 
ter permits  this  company  to  maintain  telephone  and 
telegraph  lines  from  New  York  to  Albany,  Boston, 
and  intermediate  cities  ;  also  upon  Long  Island  and 
from   Jersey   City  to   Philadelphia. 


MANUFACTURERS    AND    DEALERS. 

F.  B.  Cook  has  sold  his  interest  in  the  Sterling 
Electric  company  of  Lafayette,  Ind.,  to  interests 
headed  by  Henry  A.  Taylor.  The  company  will 
l>ay  royalties  fur  the  use  of  .Mr,  Ci.H.'k's  patcius,  and 
the  company  will  be  reorganized  >witn  W.  E.  Doolittle 
as  president  and  H.  S.  Bullock  as  general  super- 
intendent. 

The  International  Telephone  Manufacturing  com- 
pany of  Chicago  announces  that  it  is  fully  prepared 
to  furnish  its  new  patented  switchboard  ringing  and 
listening  keys  in  any  quantity,  and  is  distributing 
to  the  trade  a  neat  card  with  a  cut  of  the  key  and 
full  description.  The  International  key,  it  is  re- 
ported, is  one  of  the  most  neatly  designed  and  com- 
pactly constructed  keys  in  use,  and  is  especially 
adapted  for  large  multiple  and  trunking  exchange 
switchboards  or  toll-line  boards  where  a  large  num- 
ber of  keys  are  desirable  on  a  small  key  shelf. 
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Flexduct. 

Flexduct  is  a  new  flexible  conduit  which  is  made 
by  the  Osburn  Flexible  Conduit  company  of  New 
York  city.  The  conduit  is  made  of  a  special  fibre, 
interwoven  with  a  flexible  warp,  and  is  treated  with 
a  special  compound — all  of  which  give  the  conduit 
the  highest  insulating  qualities.  The  process  of 
treating  the  conduit  with  this  compound  fills  up  and 
fully  saturates  the  fabric,  making  it  moisture-proof, 
it  is  said. 

Flexduct  is  made  doubly  proof  against  moisture  by 
its  peculiar  construction.  It  is  woven  into  one  con- 
titiuous  inseparable  tube,  which  likewise  prevents  any 
separation  that  would  weaken  its  insulation.  It  is 
therefore  said  to  be  a  thoroughly  flexible  conduit,  a 
perfect  insulator,  and  an  absolutely  moisture-proof 
conduit. 

The  accompanying  illustration  shows  how  the  con- 
duit is  made.  In  dissecting  a  piece  of  Flexduct  one 
finds  it  a  woven,  inseparable  tube,  the  strands  of  the 
v.-arp  passing  over  and  under  the  spiral  alternately. 
This  forms  a  tube  of  practically  one  piece,  without 
a  break.  So  firmly  is  this  spiral  woven  together  in 
the  tube,  that  it  results  in  a  very  strong  flexible  con- 
duit. No  method  of  fishing  the  wires  can  force  the 
spiral  apart.  The  weaving  runs  longitudinally,  mak- 
ing a  smooth,  unresisting  surface  on  the  inside.  As 
will  be  seen,  the  warp  forms  the  inner  lining  and 
parallels  the  tube. 

Another  feature  said  to  be  possessed  exclusively  by 
Flexduct  is  that  the  interior  cannot  be  ripped  out, 
because  it  is  an  inseparable  part  of  the  whole  struc- 
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ture.  When  the  conduit  is  installed  it  is  positively 
intact. 

The  insulating  character  of  Flexduct  cannot  be  im- 
paired, because  it  has  no  detachable  inside.  The  in- 
side is  part  of  the  woven  structure  of  the  conduit  and 
cannot  be  pulled  out.  Sharp-pointed  wires  do  not 
catch  on  it. 

Flexduct  has  been  approved  by  boards  of  fire  un- 
derwriters and  ofiicial  boards  of  inspection.  The  Os- 
burn company  has  erected  a  large  modern  factory 
with  a  capacity  which  will  adequately  meet' the  largest 
demands  and  is  now  ready  to  fill  all  orders  promptly. 


Badger  Oil  Cup. 

Charles  H.  Besley  &  Co.  of  Chicago  state  that 
they  are  selling  many  thousands  of  their  Badger 
oil  cups.  This  cup.  which  is  illustrated  herewith, 
is  to  be  used  with  Helmet  oil,  and  is  said  to  be  one 
of  the  best  cups  made  for  general  machinery  having 
hard  usage.  It  has  an  octagonal  cap,  and  can  be 
operated  by  hand  or  wrench.  The  base  of  the  cup 
has  a  round  thread,  with  hexagon  steel  stem 
threaded,  screwed  into  base  and  expanded.  It  is 
asserted  that  this  steel  stem  will  not  break  off. 
The  threads  in  the  cap  and  on  the  base  are  shown 
in  the  sectional  view.  This  thread,  it  is  stated,  will 
not  strip,  cross  or  clog.  Used  with  Helmet  oil  the 
Badger  oil  cup  will  lubricate  anything,  say  the 
makers.  The  cup  is  made  in  six  sizes,  ranging 
from  iH  inches  outside  diameter  to  3%  inches  out- 
side diameter,  and  with  pipe  thread  from  one- 
fourth  to  one-half  inch.  A  sample  of  the  cup  will 
be'  mailed   free  upon  application  to   the  company. 


In  fighting  downtown  fires  Chief  Musham  of  Chi- 
cago wants  to  use  the  Union  Elevated  loop  structure. 
Mr.  Musham's  idea  is  to  employ  self-propelled  fire- 
engines  on  the  elevated  structure.  With  these  he 
thinks  he  could  control  any  fire  near  the  loop. 


Wireless   Telegraphy.' 

By  Warren  S.  Johnson. 

Wireless  telegraphy  is  not  a  new  thing.  Even 
Morse  tried  wireless  telegraphy,  and  others  have 
many  times  since;  but  the  modern  wireless  teleg- 
raphy is  communication  by  what  is  supposed  to  be 
waves  in  the  luminiferous  ether,  that  is,  waves 
propagated  ifrom  one  point  and  reaching  another. 
To  be  perfectly  frank,  how  they  reach  there  I  do 
not  know,  and  nobody  else  knows.  In  the  laboratory 
they  can  be  reflected,  and  everything  be  done  with 
them  that  can  be  done  with  light.  They  can  be 
refracted.  Light  moves  in  straight  lines,  and  these 
waves  are  supposed  to  do  so;  but  some  way  they 
do  not.  If  Marconi's  assistants  in  England  pro- 
duce waves  supposed  to  reach  Newfoundland,  they 
have  to  diverge  a  great  way  from  the  straight  line 
to  get  to  Newfoundland.  How  they  get  there,  if 
they  ever  do,  is  something  not  solved. 

Granting,  though,  that  these  waves  do  move  in 
straight  lines,  as  they  do  under  ordinary  circum- 
stances, wireless  telegraphy  consists  in  producing 
oscillations  by  some  form  of  an  oscillator  like  an 
induction  coil,  or  frictional  electric  machine,  estab- 
lishing some  kind  of  a  radiator  for  these  oscillations, 
like  a  vertical  wire,  the  propagation  of  these  waves 
through  space,  and  an  intercepter,  consisting  usually 
also  of  a  wire  at  some  other  point.  These  waves 
produce  oscillations  in  the  intercepter  which  are 
transmitted  to  the  earth,  if  there  is  a  path  for  them. 
If  in  this  path,  however,  there  is  some  resistance 
to  any  ordinary  current,  they  will  pass  over  that 
great  resistance  the  same  as  lightning  will  pass  over 
spaces.  These  waves  are,  of  course,  in  the  nature 
of  lightning  discharges,  only,  of  course,  much  less 
violent.  When  these  waves  have  once  passed  over 
this  high  resistance,  then  a  low-tension  current  will 
follow. 

This  place  of  high  resistance  is  usually  filled  by 
some  substance  like  filings  of  metals.  It  is  not 
necessary,  however,  to  be  metal.  Any  substance  that 
is  a  poor  conductor,  like  dust  or  carbon,  or  any- 
thing of  that  kind,  will  answer.  It  was  found  50 
years  ago,  in  telegraphing,  that  sometimes  where 
there  were  lightning  arresters  that  got  dusty,  in 
cases  of  discharges  current  would  pass  over  the  dust, 
and  that  is  found  to  be  true  now.  There  are  usually 
some  filings  placed  in  a  glass  tube,  with  electrodes 
at  each  of  the  ends,  one  end  connected  with  the 
intercepter  of  the  waves,  and  the  other  to  the  earth. 
Also  connected  with  those  two  poles  is  an  ordinary 
battery  circuit.  When  the  waves  reach  the  inter- 
cepter they  are  said  to  cause  these  filings  to  co- 
here, or  make  them  have  less  resistance.  The  ordi- 
nary resistance  of  the  filings  may  be  anywhere  up 
to  100,000  or  1,000.000  ohms,  but  after  the  passage 
of  the  electricity  it  is  reduced  to  less  than  500  ohms. 
A  reduction  down  to  500  or  less_  will  make  the 
battery  circuit  operative  for  indicating  that  a  wave 
has  passed. 

When  the  wave  has  once  passed  and  the  battery 
circuit  is  once  made,  it  will  stay  made  until  the 
resistance  is  increased  again,  which  is  done  by  hit- 
ting the  filings  and  jarring  them  a  little,  when  the 
high  resistance  will  again  occur.  ,  Now,  this  jar- 
ring is  produced  in  various  ways,  mechanical  or 
otherwise,  so  that  every  time  an  impulse  is  received, 
if  the  vibration  destroys  the  current,  another  one 
mav  be  received,  etc. 

So  far  as  known.  Professor  Popoff  of  Russia  \yas 
the  one  that  first  made  the  experiment  of  applying 
a  wire  up  in  the  air,  a  coherer  or  filings,  a  wire  to 
the  ground,  and  a  circuit  containing  a  battery 
and  a  bell.  If  at  some  distant  point  you  make  a 
circuit  and  send  out  the  waves  and  they  reach 
another  point  where  there  is  something  that  will 
receive  them — a  high  resistance,  which  will  be  re- 
duced, a  battery  circuit  ana  a  bell— you  have  all 
there  is  in  wireless  telegraphy  up  to  the  present 
time,  except  amplifying  it,  making  it  more  prac- 
ticable, and  thus  you  have  what  is  known_  prac- 
tically as  the  Marconi  system,  and  which  is  ex- 
emplified in  his  patents.  .Tust  what  Marconi  does, 
however,  nobody  knows.  There  seems  to  be  some 
secret  about  it.  The  fact  is.  that  messages  are  trans- 
mitted by  his  system  to  distances.  Just  how  thev 
are  transmitted  nobody  knows  exactly,  because  it 
is   not   shown   by  the   patents. 

Few  people  have  ever  been  able  to  make  wire- 
less telegraphy  work  even  a  mile.  Marconi,  of 
course,  as  you  know,  has  made  it  work  20,  30  or 
CO  miles.  Some  have  done  something  like  that  in 
Germany   and   France    for   some   distances. 

.About  a  year  and  a  half  ago  Mr.  Fortier  and 
myself  experimented  on  wireless  telegraphy,  with 
a  view  to  doing  something  a  little  different  than 
what  had  been  done  before.  In  our  receiving  in- 
strument there  is  an  ordinarv  old-fashioned  tape 
machine.  A  sounder  would  do  as  well.  _  but  for 
ordinary  purposes  this  machine  is  more  satisfacton-. 
Wireless  teleeraphv  is  necessarily  very  slow:  prob- 
ably 10  words  a  minute,  or  something  like  that,  is 
the  highest  rate  that  has  been  attained. 

The  apparatus  vou  see  here  [Johnson  and  Fortier 
svstem]  differs  from  Marconi's  in  several  respects. 
The  tapoing  is  done  bv  a  mechanical  arrangement. 
Afarconi's  taoper  is  a  little  vibrator,  like  a  buzzer, 
which  continually  hits  the  tube.^  It  gives  trouble, 
because  when  you  have  a  sensitive  coherer,  any 
electrical  disturbance  like  sparks  will  throw  out 
your  messages,  because  they  will  send  signals  of 
their   own;    so  that   that   has    to   be    overcome.     In 
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Marconi's  system  of  telegraphy,  in  the  receiving 
instrument,  there  are  at  least  12  cells  of  battery, 
connected  to  the  coherer  and  the  buzzer.  But  in 
(his  instrument  there  is  but  one  single  dry  cell,  and 
if  that  was  not  bigger  than  a  lady's  thimble  it  would 
be  big  enough,  because  all  one  needs  is  the  elec- 
tromotive force;  and,  as  to  the  amperage,  it  does 
not  use  a  thousandth  part  of  what  there  is  in  one 
dry  cell.  All  of  the  work  in  our  device  is  done 
by  compressed  air,  excepting  the  closing  of  a  circuit 
of  a  single  dry  cell,  which  sets  the  whole  apparatus 
working. 

The  sending  instrument  in  this  case  is  the  same 
as  generally  used  in  induction  coils.  The  induction 
coils  usually  used  have  10  or  12-inch  sparks.  The 
balls  are  put  on  instead  of  points,  and  these  are 
brought  close  together,  so  that  there  is  an  oscilla- 
tion between  the  balls.  In  sending  messages  15  or 
20  miles  the  usual  space  between  these  balls  is  one- 
half  to  five-eighths  of  an  inch.  We  generally  con- 
nect with  these  about  four  or  six  cells  of  storage 
battery,  giving  about  eight  volts.  Of  course,  that 
is    a   matter  that   may    be   varied. 

The  strength  of  the  wave  sent  out  depends  on  the 
height  of  the  wire  and  the  strength  of  the  discharge. 
The  question  of  interference  of  one  message  with 
another  is  taken  up  and  discussed  in  the  newspapers 
and  elsewhere.  As  has  been  remarked  lately,  while 
it  may  be  possible  to  make  instruments  so  that 
one  will  not  interfere  with  another,  it  would  not 
be  used  in  general  practice  where  a  receiver  was 
supposed  to  communicate  with  a  sender  at  any  place 
the  waves  might  meet.  Wireless  telegraphy,  in  or- 
der to  be  of  general  use  on  ships,  must  be  such  that 
any  ship  can  communicate  with  any  other  ship, 
and,  therefore,  there  can  be  no  tuning.  It  may  be 
possibile  to  effect  a  tuning,  but  it  is  not  practicable. 
Wireless  telegraphy,  as  something  to  be  used 
on  the  land,  would  be  ridiculous.  There  is  no  need 
of  it.  Telegraphing  could  not  be  done  as  cheaply 
or  rapidly  as  now.  Its  use.  therefore,  must  be  tem- 
porary on  the  land,  or  confined  to  the  sea.  Use 
on  the  sea  is  what  you  may  consider  one  of  its  most 
iniRortant   features. 

There  has  been  so  much  in  the  papers  lately  about 
Alarconi  sending  messages  across  the  ocean  that 
it  may  be  well  to  say  something  upon  that  subject, 
although  I  know  nothing  more  about  it  than  you 
do.  There  is  great  doubt  expressed  by  many 
whether  any  such  message  was  ever  received.  The 
scientific  man  will  not  say  there  was  not;  he  will 
not  say  there  was.  It  is  only  those  who  do  not 
wish  to  wait  to  get  more  evidence  that  can  say 
either  the  one  or  the  other.  The  matter,  as  it  stands 
scientifically,  expressed  in  an  unscientific  term  es- 
pecially referring  to  the  water,  seems  somewhat 
fishy.  It  would  seem  strange  that  a  man  who  had 
sDent  some  weeks  in  erecting  a  station  and  flying 
kites  and  had  received  the  letter  "S,"  three  dots, 
perfectly  all  day,  had  not  received  something  else. 
It  would  seem  queer  that  a  man  would  receive  three 
dots  and  then  run  away:  because  with  all  that  prep- 
aration it  would  seem  if  he  could  get  three  dots,  it 
would  be  possible  to  send  some  word  made  up  of 
dots,  and  we  could  really  say  a  message  had  crossed 
the   sea. 

The  distance  at  which  these  waves  can  be  sent,  of 
course,  depends  on  the  size  of  the  generator.  What 
.generator  was  used  in  England,  of  course.  I  don't 
know.  It  was  announced  that  it  was  100  times  as 
strong  as  the  ordinary  one  used,  which  is  called  a 
10  or  12-inch  coil.  This  would,  therefore,  be  equal 
to  a  spark  100  feet  long.  Tesla  has  produced  dis- 
cb.yges  70  feet  long,  but  a  discharge  and  an  oscil- 
lation are  entirely  different,  because  a  discharge  of 
12  inches_  cannot  be  reduced  to  an  oscillation  of  more 
than  an  inch  or  two.  Consequently,  you  would  have 
to  increase  the  size  to  a  coil  of  a  thousand-foot 
spark  to  get  their  oscillation,  if  they  mean  o.scil- 
lation.  Now,  when  a  12-inch  coil  is  in  oscillation, 
all  metallic  or  conducting  bodies  around  it  become 
charged,  and  there  is  a  discharge  from  one  to  an- 
other, and  you  can.  if  it  is  dark,  see  this  discharge 
nass  from  one  thing  to  another.  If  a  12-inch  coil 
is  discharged  in  this  room  and  you  notice  metallic 
substances  on  the  table,  you  will  see  sparks  jumping 
around. 

Take  a  practical  illustration  :  While  we  are  using 
our  machine  in  a  building  lighted  by  a  local  elec- 
tric circuit,  we  have  to  be  very  careful,  and  still 
we  cannot  avoid  burning  out  fuses.  How  does  it 
happen?  The  switch  is  opened  at  the  lamp  in  the 
daytime,  and  the  circuit  through  the  dynamo  pro- 
duces the  oscillating  ring;  the  result  is  that  the 
di.cchar£res  throw  a  spark  through  the  breaks  in 
the  sockets.  The  current  is  on.  the  dynamo  is  run- 
ning, and  some  lights  are  lighted.  The  moment  the 
snark  jumps  across  the  socket  it  gives  a  low  re- 
sistance for  the  local  current  of  no  volts,  there 
being  no  lamps  in  circuit,  but  in  jumping  across 
it  burns  out  the  fuse.  Now.  If  a  12-inch  coil,  which 
sends  a  message  50  miles,  burns  out  all  the  electric 
sockets  around  its  neighborhood,  what  would  happen 
in  sending  one  across  the  ocean?  It  might  be  well 
for  the  man  sending  the  message  and  receiving  it. 
hilt  what  .nbout  the  rest  of  the  people  in  the  town? 
■  Not  only  that,  but  you  know  that  people  hear  thunder 
and  see  lightninar  strike,  and  feel  a  shock,  and  they 
think  they  srot  hit  when  the  lightning  did  not  come 
perhaps  within  foo  feet  of  them.  "What  did  they 
get?  They  got  the  change  of  electrical  condition,  or 
discharge,  and  if  an  induction  coil  is  powerful 
enough,  you  get  the  same  effects.  An  induction  coil 
TOO  times  as  large  as  a  T2-inch  coil  v;ould  not  be 
pleasant    for    other    people   in   the   same   town. 
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Supposing  wirdess  telegraphy  cannot  be  tuned 
practically,  what  is  going  to  happen  with  all  the 
other  people  in  the  world  that  have  electrical  in- 
struments on  their  ships  sending  messages  across 
the  ocean?  Everj'body  else  would  have  to  wait. 
That  might  be  compared  to  the  case  of  an  organ 
built  in  England  which  you  could  hear  in  New  York. 
It  would  be  delightful,  but  how  about  the  people 
that  wanted  to  hear  their  own  music,  in  the  rest 
of  Europe?  It  is  only  my  opinion,  but  I  think  tele- 
graphing across  the  ocean  is  mere  nonsense,  as  a 
practical  thing,  and  if  anybody  has  any  cable  stocks 
and  is  afraid  they  will  fall,  he  had  better  put  them 
away  in  the  safe,  for  they  are  all  right. 

If  electrical  impulses  have  been  transmitted  across 
the  ocean,  it  is  one  of  the  most  wonderful  things 
that  science  has  ever  attained.  Therefore,  I  do  not 
wish  to  discredit  it  in  the  least,  if  it  is  so,  and  I 
hope  it  is. 

Discussion. 

H.  C.  Wirt  of  Schenectady,  N.  Y. :  How  far 
have  you   transmitted   messages? 

Professor  Johnson :  The  farthest  was  in  New 
York  harbor,  from  Governor's  Island  to  Fort  Wads- 
worth,  about  seven  miles.  So  far  as  we  have  gone, 
Mr.  Fortier  has  made  some  experiments  in  the  use 
of  a  non-metallic  substance  of  very  high  resistance 
in  his  coherer,  a  battery,  one  or  two  cells,  and  a 
telephone,  by  means  of  which  messages  can  be  trans- 
mitted as  rapidly  as  along  an  ordinary  telegraph 
line.  If  the  experiments  prove  to  be  what  they 
seem  likely  to  be  at  present,  a  man  with  one  or  two 
dry  cells,  which  he  may  put  in  his  vest  pocket,  an 
ordinarv  telephone  receiver  and  a  little  instrument 
not  longer  than  half  the  length  of  your  finger,  a 
kite  which  you  could  easily  carry,  going  up  30  to 
50  feet,  an  iron  cane  to  jab  into  the  ground,  could 
receive  messages  within  many  miles  from  him,  from 
any  instrument.  In  other  words,  for  instance,  in 
an  army,  an  officer  could  carry  this  equipment  with- 
out inconvenience  and  receive  messages  from  any 
distance  in  the  field. 

Mr.  Wirt:  I  had  the  pleasure  the  other  night  of 
hearing  Marconi  in  New  York.  There  was  little 
talk  about  Marconi  telegraphing  across  the  ocean 
until  he  claimed  that  he  had  done  it.  There  were 
a  number  of  prominent  people  at  the  meeting  of 
the  American  Institute  of  Electrical  Engineers,  and 
there  was  not  a  single  person  present  who  doubted 
but  what  messages  had  been  sent  across  the  Atlantic. 
Marconi  explained  that  he  used  the  power  of  an  in- 
candescent lamp  to  telegraph  200  miles,  and  that 
immediately  upon  doing  that  it  at  once  occurred 
to  him  that  if  he  used  much  heavier  power  he  could 
telegraph  a  much  longer  distance.  He  has  made 
the  statement  before  a  prominent  body  here  in  the 
United  States,  and  Professor  Thompson  has  said 
that  he  believed  him,  and  Edison  and  others  have 
so  said;  and  I  believe  that  you  will  find  that  he  has 
actually  produced  that  result.  If  you  will  remember, 
his  experiments  were  stopped  by  injunction.  The 
letter  "S,"  he  claimed,  was  an  easy  signal  to  give ; 
it  was  given  many  times  a  minute,  40  or  50  times, 
for  hours  at  a  time.  It  was  a  signal  that  was  sent 
at  a  predetermined  period,  and  he  claims  before 
this  body  that  he  has  accomplished  this  result,  and 
I  would  be  very  loath  not  to  believe  him. 

Professor  Johnson :  I  did  not  express  mistrust 
of  Marconi.  I  said  the  scientific  attitude  was  to 
wait.  One  point  I  did  not  speak  of.  You  cannot 
have  an  injunction  issue  against  experimenting. 
That  is  one  of  the  features  that  made  it  look  queer. 
Injunctions  do  not  come  so  easily.  You  can  at  once 
see,  as  scientific  men  and  inventors  yourselves,  per- 
haps, if  there  were  injunctions  against  experiment- 
ing, all  human  progress  would  stop.  The  object 
of  law  is  to  conserve  and  promote,  and  not  to  hinder. 
and  therefore  no  telegrapli  company  could  get  an 
injunction  against  Marconi  and  prevent  his  experi- 
menting across  the  ocean. 


Marconi  Sails  for  England. 

William  Marconi  sailed  from  New  York  city  for 
England  on  January  22d  on  the  Philadelphia,  to  per- 
fect his  apparatus  at  Cornwall  for  transmitting  wire- 
less messages  across  the  .Atlantic.  A  wireless-teleg- 
raphy equipment  has  been  installed  on  the  Philadel- 
phia and  Mr.  Marconi  was  able  to  keep  up  communi- 
cation with  his  representative.  W.  W.  Bradficid,  in 
New  York  city  for  five  hours  after  his  departure. 
The  messages  were  received  on  board  the  French 
liner  La   Savoie  at  her  pier. 

A  recent  dispatch  from  Rome,  Italy,  states  that 
King  Victor  Emmanuel  has  conferred  the  order  of 
St.   Matirice  and   St.   Lazarus   upon  Mr.   Marconi. 


International  Exhibition  in  Japan. 

As  already  mentioned  in  the  Western  Electrician. 
Japan  will  hold  a  national  industrial  exhibition  at 
Osaka  from  March  i  to  July  31,  1903.  It  may  be 
well  for  American  manufacturers  to  note  that  in- 
tending exhibitors  should  forward  applications  to 
the  office  of  the  Chief  Commissioner  of  the  Fifth 
Domestic  Industrial  Exhibition,  in  the  Department 
of  Agriculture  and  Commerce  at  Tokyo,  not  later 
than  jime  30,  1902.  In  the  case  of  machinery  the 
application  should  be  accompanied  by  drawings. 
The  electric  power  needed  for  working  machines 
shown  in  operation  will  be  supplied  free  of  charge 
by  the  office  of  the  chief  commissioner. 


CORRESPONDENCE. 

New  York  Notes. 

New  York,  January  27. — A  disastrous  e-xplosion 
of  nitrogelatin,  meant  for  use  in  the  rapid-transit 
subway  tunnel  at  Forty-first  street  and  Park  ave- 
nue, damaged  the  hotels,  hospitals  and  other  build- 
ings in  the  immediate  vicinity  shortly  after  noon 
to-day.  Six  lives  were  lost,  probably  a  hundred 
persons  were  injured,  and  a  property  loss  of  nearly 
$1,000,000  was  caused.  The  irregular  square  formed 
by  the  Murray  Hill  Hotel,  the  Manhattan  Eye  and 
Ear  Hospital,  the  Grand  Union  Hotel  and  the  Grand 
Central  station  was  the  scene  of  the  explosion.  The 
buildings  named  sustained  the  greatest  damage,  but 
the  area  affected  extended  for  several  blocks  in  all 
directions.  The  greatest  damage  was  done  to  the 
Murray  Hill  Hotel,  which  electrical  men  will  re- 
member as  the  headquarters  of  the  American  Street 
Railway  association  at  the  convention  last  fall. 
This  hotel  was  so  badly  damaged  that  it  has  been 
declared  unsafe  by  inspectors.  Some  of  the  persons 
killed  and  many  of  those  injured  were  guests  at 
this  hotel.  No  accurate  account  of  the  cause  of 
the  explosion  has  as  yet  been  obtained.  Hamilton 
Jones,  who  had  been  endeavoring  to  set  off  an 
ordinary  blast  in  the  tunnel,  was  blown  a  distance 
of  four  blocks   and  was  practically  uninjured. 

There  is  a  possibility  that  a  group  of  real-estate 
dealers  may  resort  to  obstructive  tactics  to  prevent 
the  Pennsylvania  Railroad  company  from  building 
its  tunnel  under  Manhattan  Island.  These  men 
recently  bought  some  of  the  property  that  the  com- 
pany will  need  and  now  refuse  to  sell  it  except  at 
exorbitant  prices,  so  that  condemnation  proceedings 
may  be  instituted.  It  is  announced  that  the  Penn- 
sylvania company  plans  a  second  tunnel,  which  will 
extend  under  the  East  River  from  Astoria  to  some 
convenient  point  on  the  mainland  and  will  be  built 
for  the  purpose  of  connecting  the  Long  Island  rail- 
road with  the  New  York,  New  Haven  and  Hart- 
ford road,  thus  giving  the  Pennsylvania  an  outlet 
to  New  England.  By  means  of  this  tunnel  trains 
will  pass  from  the  state  of  New  Jersey  to  the  tunnel 
under  the  North  River,  through  the  tunnel  under 
Manhattan  Island,  and  under  the  East  River  to 
Long  Island,  then  on  top  of  the  earth  again  for  a 
short  distance  to  the  other  tunnel  under  the  East 
River,  out  of  which  they  will  speed  through  a  part 
of  New  York  state   and   on  into  New  England. 

A  contract  will  soon  be  awarded  for  the  construc- 
tion of  the  rapid-transit  power  house  at  the  East 
kiver,  between  Fifty-eighth  and  Fifty-ninth  streets. 
August  Belmont  has  completed  his  plans  for  the 
organization  of  a  company  to  operate  the  rapid- 
transit  system,  and  legislation  at  Albany  has  been 
asked  allowing  Contractor  J.  B.  McDonald  to  dis- 
pose of  his  contract  to  operate  the  subway  road  to 
a  corporation.  Among  the  directors  of  the  operat- 
ing company  will  be  William  H.  Baldwin,  Jr.,  Cor- 
nelius Vanderbilt,  George  W.  Young.  E.  M.  David- 
son, W.  A.  Reed,  James  Jourdan,  Charles  T.  Bar- 
ney and  George  Coppel.  W.  C.  Emmet  will  prob- 
ably be  treasurer  and  Walter  G.  Oakman  vice- 
president.  Bids  for  the  Brooklyn  extension  of  the 
rapid-transit  subway,  which  has  now  been  author- 
ized by  the  Appellate  division  of  the  Supreme  Court, 
will  be  advertised  for  before  February  i6th.  Work 
on  the  Brooklyn  subway  will  be  commenced  before 
May  1st,  and  will  be  completed  within  tw'O  years. 
John  B.  McDonald  will  bid  for  the  contract.  It  is 
announced  that  trains  will  be  run  in  the  Manhattan 
subway  by  Christmas,  1903.  Brooklyn  trains  will 
be   operated   four  months  later. 

Commissioner  Dougherty  of  the  Department  of 
Water  Supply,  Gas  and  Electricity  is  at  work  on 
a  scheme  to  bury  all  the  Brooklyn  wires  of  the 
Police  and  Fire  departments.  At  an  early  date  he 
will  request  the  Board  of  Estimate  for  an  appro- 
priation to  cover  the  expense.  The  cost  of  burying 
the  wires  is  estimated  at  $10,000. 

Several  changes  have  been  made  in  the  staff  of 
the  Manhattan  Railway  company  since  the  opening 
of  the  Second  avenue  electric  line.  W.  E.  Baker, 
formerly  electrical  engineer  and  general  superintend- 
ent, has  been  placed  in  charge  of  the  operating  de- 
partment and  his  former  assistant,  Hugh  Hazlcton, 
has  been  made  electrical  engineer  of  the  company. 
M.  M.  Dorian  has  been  made  supply  agent,  vice 
.'\shbel  Green,  resigned.  H.  G.  Stott  retains  the 
position  of  superintendent  of  motive  plant,  with  full 
charge  of  the  new  steam  and  electrical  power  plant, 
being  assisted  in  the  steam-engineering  work  by  R. 
D.  Tomlinson,  formerly  assistant  engineer  of  the 
Ninety-sixth  street  power  station  of  the  Metropoli- 
tan Street  Railway  company.  L.  B.  Stilwell  retains 
his  position  as  consulting  engineer  of  the  company. 

The  Electric  Railwavs  Corporation  was  incor- 
prirated  in  Trenton,  N.  J.,  last  Friday,  with  a  capital 
stock  of  $100,000,  to  carry  on  a  general  business  of 
controlling  or  directing  electric  railways.  The 
company  will  examine  and  report  on  questions  aris- 
ing in  connection  with  the  organization,  location, 
franchises,  rights-of-way.  character  and  cost  of  con- 
struction and  traffic  of  electric  lines.  The  incor- 
porators are  Louis  S.  Phillips  and  Horace  B.  Hord. 
both  of  New  York  citv.  and  Suydam  F.  Wheeler 
nf  Jersey  City.  M.  L.   G. 


company,  $52,053 ;  Edison  Electric  Illuminating 
company  of  Boston,  $60,768;  American  Telephone 
and  Telegraph  company,  $22,170. 

The  Amherst  Gas  company  has  awarded  the  con- 
tracts for  the  new  equipment  at  its  electric-light 
po\yerhouse.  The  Pennsylvania  Iron  Works  of 
Philadelphia  will  furnish  a  600-horsepower  engine. 
The  General  Electric  company  will  furnish  a  three- 
phase  alternating  generator  with  the  necessary  test- 
ing apparatus.  The  new  equipment  is  to  be  ready 
for  business  by  September  1st.  The  installation  of 
the  new  equipment  will  be  followed  by  a  change  in 
the   type    of  street  arc  lamps. 

It  is  reported  that  the  Edison  Electric  Illuminat- 
ing company  has  so  far  conceded  its  liability  for  the 
fatal  subway  explosion  on  March  4,  1897,  that  there 
will  be  no  further  contention  on  this  issue.  It  is 
said  that  the  company  concedes  this  liability  jointly 
with  the  Boston  Gas  Light  company.  The  olficials 
nf  the  companies  refuse  to  talk  on  the  matter.  If 
tlie  report  be  true,  the  companies  will  jointly  con- 
tribute toward  the  compensation  to  those  who  were 
injured  by  the  explosion.  A  number  of  the  suits 
for  damages  have  already  been  settled  out  of  court. 

The  New  London,  Conn.,  Board  of  Trade  has 
appointed  a  committee  to  urge  the  municipality  to 
purchase  the  properties  of  the  New  London  Street 
Railway  and  the  New  London  Gas  and  Electric 
Light  companies.  The  proposition  to  buy  the  street 
railway  is  based  on  the  need  of  railway  extensions 
to  newly  developed  residential  sections,  it  being 
supposed  that  the  company  would  not  make  the  de- 
sired extensions  because  they  would  not  immedi- 
ately prove  profitable.  It  is  argued  that  as  they 
would  ultimately  largely  increase  the  tax  list,  the 
citv  could  afford  to  maintain  such  lines. 

The  Salem  (Mass.)  Electric  Lighting  company  is 
to  install  new  engines  and  generators  at  a  cost  of 
$100,000.  The  new  equipment  is  made  necessary  by 
increased  business. 

The  Boston  News  Bureau  quotes  an  expert  on 
rapid-transit  questions  as  saying  that  "Boston  will 
have  the  honor  of  having  built  the  last  mile  of  ele- 
vated railroad  structure  ever  to  be  erected  in  aiiy 
of  the  large  cities  in  the  United  States."  It  is 
claimed  that  subways  can  be  built  for  20  per  cent. 
less   than    an   elevated   road. 

The  town  of  Arlington,  Mass.,  has  a  sub-commit- 
tee investigating  the  desirability  of  instituting  a  mu- 
nicipal electric-lighting  plant  in  May.  at  the  expira- 
tion of  the  town's  contract  with  the  electric-light 
company. 

The  Wason  Manufacturing  company  of  Spring- 
field, Mass.,  has  closed  a  contract  to  remodel  goo 
cars  for  the  Manhattan  Railway  company  of  New 
York,  preparatory  to  the  latter  company's  equipping 
its  elevated  road  with  electricity.  The  Wason  com- 
pany will  also  build  250  cars  for  the  Manhattan 
company.  The  remodeling  will  involve  an  expendi- 
ture of  over  $300,000. 

The  New  'York,  New  Haven  and  Hartford  Rail- 
road company  has  announced  its  ownership  of  the 
newly  built  electric  roads  in  Eastern  Connecticut  , 
which  were  constructed  by  the  Thompson  Tramway 
company,  the  main  line  of  which  was  from  Killingly, 
Conn.,  to  Vv'orcester,  Mass.  The  railroad  company 
has  a.sked  the  courts  to  change  the  name  of  the 
electric  company  to  the  Worcester  and  Eastern  Con- 
necticut Railway  company.  The  electric  road  paral- 
lels the  Norwich  and  Worcester  railroad,  which  is 
owned  by  the  New  York,  New  Haven  and  Hartford 
company,  and  .it  was  built  to  preoccupy  ground  that 
might  be  taken  by  rival  companies. 

The  Western  Massachusetts  Street  Railway  com- 
pany has  been  organized  for  the  purpose  of  building 
and  operating  an  electric  railway  between  Lee  and 
Westfield,  Mass.,  through  Becket.  Chester,  Russell 
and  Huntington.  The  road  will  be  40  miles  long. 
The  company's  capital  will  be  $300,000.  The  com- 
pany also  purposes  to  ask  legislative  permission  to 
sell  electricity  and  electric  lights  to  towns  in  Hamp- 
shire  County.  B. 


New  England  News. 


Boston,  January  25. — Among  the  taxes  levied  in 
Boston  this  year  are  the  following:  Boston  Ele- 
vated Railway  company,  $43,176;  West  End  Street 
Railway    company,    $95,661 ;    Boston    Electric    Light 


Canadian  Intelligence. 

Toronto,  Ont.,  January  24. — H.  L.  Harper  and 
his  surveying  staff  have  been  locating  an  electric 
road  from  Haines  (Yukon)  to  the  mining  dis- 
tricts beyond.  The  grade  is  onl}'  two  per  cent. 
The  survey  party  is  working  up  the  Chilkat  to  the 
boundary  (B.  C.).  The  road  as  now  contem- 
plated will  run  so  as  to  tap  the  Rainy  Hollow 
copper   mines. 

Lieut.  C.  Lloyd  of  Newmarket,  Out.,  is  seeking 
incorporation  for  a  company  for  the  purpose  of 
generating,  selling  and  transmitting  electricity  for 
the  purpose  of  light,  heat  and  power  in  the  coun- 
ties   of    York    and    Simcoe. 

Orillia,  Ont.,  is  raising  $50,000  to  enlarge  and 
complete  its  electrical  and  pow-er  transmission  plant 
and  works.  C.  E.  Grant  of  Orillia  is  the  town 
clerk. 

The  Ottawa  and  Hull  Power  and  Manufacturing 
company  has  notified  the  waterpower  lessees  on  the 
Ottawa  side  of  the  river  to  remove  the  northern 
portion  of  their  dam,  which  was  built  to  secure 
the  lessees  a  constant  supply  of  water.  The  effect 
of  this  would  be  to  cut  off  the  power  supply  of  the 
Ottawa  street  railway,  the  electric  light  company, 
the  city  water  supply,  all  the  mills  and  any  fac- 
tories using  electric  or  water  power.  The  Hull 
company  has  a  Quebec  provincial  charter,  and  those 
on  the  Ottawa  side  lease   from   the  crown. 

1  he  Royal  Electric  company  of  Montreal  had  a 
fire  on  January  l6th,  which  partially  destroyed  its 
Queen   street   power  station,   now  belonging   to   the 
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Montreal  Heat,  Light  and  Power  company.  The 
loss  was  about  $50,000 ;  insured  for  $240,000. 

The  Shawenigan  Water  and  Power  company's 
plant  was  inspected  last  week  by  a  party  of  Boston 
and  Cincinnati  capitalists,  which  included  Lewis  C. 
Benton,  J.  T.  Woodward,  H.  H.  Melville  and  F.  N. 
Morley  of  Boston ;  Rudolph  Kebold  of  Cincinnati, 
Ohio,  and  Ernest  E.  Ling  of  Quebec.  The  party 
was  headed  by  iUaj^or  Josiah  Quincy  of  Boston, 
with  some  of  the  officials  of  the  company'. 

Toronto's  expenditure  for  electric  street  lighting 
for  1901  was  $111,362.20.  the  amount  deducted  for 
lights  out  being  $775.80.  The  amount  expended 
for  park  lighting  was  $3,191.77. 

The  Ontario  Power  company  has  commenced  ex- 
propriation proceedings  in  the  village  of  Chippewa, 
on  the  Canadian  side  of  the  Niagara  River,  to  ac- 
quire the  necessary  land  along  the  route  of  the 
proposed  power  canal,  and  large  parties  of  men  will 
be  put  on  at  once  to  make  the  necessary  excava- 
tions. H. 


Ottawa,  Ont.,  January  25. — It  is  said  to  be  tiie  in- 
tention of  the  Velvet  mines  of  Rossland,  B.  C.,  to 
apply  to  the  British  Columbia  Legislature  for  a 
charter  to  construct  an  electric  railway  betweeen 
Rossland  and  the  Red  Mountain  railroad,  a  distance 
of  30  miles.  The  charter  will  also  ask  for  the  es- 
tablishment of  telegraph  and  telephone  systems.  The 
estimated  cost  is  placed  at  $300,000. 

The  Capital  Power  company  of  Ottawa  is  about 
to  enlarge  its  waterpower  plant  at  Deschenes.  A 
large  submarine  cut  is  being  made  by  whidi  the 
company  will  be  in  a  position  to  supply  1,250  elec- 
tric horsepower,  in  addition  to  its  present  capacity. 

An  innovation  on  the  part  of  a  company  to  impart 
useful  information  to  its  employes  is  about  to  be 
established  by  the  Gee  Electrical  Engineering  com- 
pany of  Toronto.  The  company  will  open  a  school 
for  it's  employes,  with  a  class  once  a  w'eek,  the  fea- 
tures of  which  will  be  lectures  by  the  heads  of  the 
various  departments,  followed  by  discussions,  in 
which   all   will   take  part. 

The  legislation  committee  of  the  Toronto  City 
Council  has  passed  a  resolution  declaring  that  the 
Ontario  Legislature  be  asked  for  special  legislation 
to  empower  the  city  of  Toronto  to  go  at  once  into 
the  pow"er  business  on  its  own  behalf,  with  a  view 
to  supplying  electric  pow-er  to  the  public  at  a  mini- 
mum price,  and  at  a  figure  much  lower  than  that 
charged  by  private  corporations.  It  is  proposed  that 
the  city  construct  and  own  a  line  of  wire  from  Ni- 
agara Falls,  or  other  point  within  a  radius  of  150 
miles  of  Toronto,  for  the  purpose  of  bringing  elec- 
tric energy  to  the  city. 

The  election  of  Colonel  H.  M.  Pellatt  and  Fred- 
erick NichoUs  to  the  directorate  of  the  Toronto 
Railway  company  is  regarded  as  an  important  step 
in  the  direction  of  the  establishment  of  a  community 
of  interest  betw'een  the  three  big  electric  concerns 
of  the  citjr  of  Toronto-  Colonel  Pellatt  is  president 
of  the  Toronto  Electric  Light  company,  and  Mr. 
Nicholls  is  general  manager  and  a  vice-president 
of  the  Canadian  General  Electric  company.  The 
three  big  local  companies,  which  now  have  inter- 
changeable directors,  can  work  together  toward  the 
securing  of  a  common  power  supply,  and  this  sup- 
ply  will   eventually   conie  from   Niagara   Falls. 

A.  V.  W. 


From  the  Buckeye  State. 

Columbus,  Ohio,  January  25. — ^At  the  annual 
meeting  of  the  stockholders  of  the  Cleveland  City 
Railway  company,  held  a  few  days  ago,  an  increase 
in  the  capital  stock  from  $8,000,000  to  $9,000,000 
was  authorized,  the  extra  amount  to  be  used  in 
making  improvements  on  the  road  and  purchasing 
new  equipment.  The  oflicers  of  the  company  are  as 
follows :  President,  Hon.  M.  A.  Hanna ;  vice-presi- 
dent. C.  F.  Emery ;  secretary,  J.  B.  Ehrhardt ;  su- 
perintendent, George  G.  Mulhum.  It  is  likely  that 
this  company  will  build  several  extension  and  some 
cross-town   lines    within  the   next  year. 

Thomas  A.  Ferneding  of  Dayton  is  securing  con- 
sents for  a  private  right-of-way  for  an  electric  line 
from  Xenia  to  Washington  Court  House.  Dayton 
and  eastern  capitalists  will  furnish  the  money  to 
build  the  line.  ilr.  Ferneding  is  a  son  of  the  presi- 
dent of  the  Dayton  and   Xenia  Transit  company. 

A  bill  introduced  in  the  Ohio  Legislature  requires 
that  all  electric  cars  shall  be  equipped  with  sanitary 
appliances.  Another  provides  that  10  hours  shall 
constitute  a  day's  work  on  an  electric  road.  Sen- 
ator Roudebush  has  introduced  a  bill  in  the  Legis- 
lature which  provides  for  common  terminals  in  cities 
of  the  state  for  electric  railways.  It  provides  that 
a  company  may  be  formed  to  build  such  terminals 
and  places  the  matter  in  the  hands  of  the  board  of 
legislation  of  the  cities.  It  is  a  very  fair  measure 
in  every  way.  How-ever,  it  will  affect  Cincinnati 
only,  as  every-  other  city  of  any  size  in  the  state 
already  has  arrangements  of  that  kind.  Cincinnati 
has  so  far  succeeded  in  keeping  the  inlerurbans  out_. 
If  passed,  the  bill  will  give  entrance  into  Cincinnati 
to  the  Southern  Ohio  Traction,  Cincinnati  and  East- 
ern Electric  railway.  Suburban  Traction  Rapid  rail- 
way, the  Cincinnati  and  Columbus  railway.  Cincin- 
nati. Lawrenceburg  and  Aurora  Electric  Street 
Railway,  and  Fort  Wayne,  Dasiion  and  Cincinnati 
Traction  companies. 

The  Abbott  Electric  Manufacturing  company  of 
Cleveland  has  increased  its  capital  stock  from  $40,- 
000  to  S60.000  and  changed  its  location  from  Cleve- 
land to  Warren.  H.  H.  Hammond  is  the  president 
of  the  company  and  W.  J.   Peck  is  the  secretary. 


WESTERN     ELECTRICIAN 

1  he  Cleveland  Yaryan  company,  Cleveland,  with 
a  capital  stock  of  $100,000,  has  been  incorporated,  for 
the  purpose  of  establishing,  owning,  leasing  and 
maintaining  electrical  and  heating  plants,  furnishing 
and  selhng  electricity  for  light,  heat  and  power 
and  for  other  uses.  The  incorporators  are  Ryerson 
Ritchie.  W.  F.  Carr,  E.  W.  Doty,  S.  F.  Haserat  and 
J.  J.   Sullivan. 

The  Miamisburg  Water,  Light  and  Power  com- 
pany, Miamisburg,  has  been  incorporated  for  the 
purpose  of  furnishing  w^ater,  gas  and  electric  light 
for  the  town  and  surrounding  country.  The  capital 
stock  is  $100,000,  and  the  incorporators  are  William 
Gamble   and  others. 

The  Bucyrus,  Upper  Sandusky  and  Lima  Railway 
company  of  Upper  Sandusky  has  been  incorpo- 
rated, with  a  capital  stock  of  $10,000,  to  build  an 
electric  line  from  Bucyrus  westerly  through  Upper 
bandusky  to  Lima.  George  D.  Whipple  and  others 
are  tne  incorporators. 

The  Elyria,  Grafton  and  Southern  Railway  com- 
pany of  Elyria  has  increased  its  capital  stock  from 
$10,000  to  $100,000.  S.  B.  Day  is  the  president  and 
C.   L.   Sotherdon,   secretary. 

1  he  Lawton  Electric  company  of  Cincinnati  has 
been  incorporated,  with  a  capital  stock  of  $10,000,  to 
manufacture  electrical  apparatus  and  machinery.  E. 
M.  Law^ton  is  one  of  the  incorporators. 

The  managers  and  agents  of  the  Bullock  Electric 
Manufacturing  company,  Cincinnati,  held  a  meeting 
at  the  factory  Thursday  and  Friday,  anci  matters 
pertaining  to  their  business  were  discussed.  Several 
well-prepared  papers  were  read  and  addresses  were 
made  upon  diliferent  phases  of  the  subject.  It 
proved  a  very  interesting  and  instructive  meeting. 

The  trustees  of  the  village  of  Newburg  have 
passed  a  resolution  to  tear  up  the  tracks  of  the 
Cleveland,  Chagrin  Falls  and  Eastern,  road  through 
the  village,  because,  as  they  claim,  the  road  has  no 
franchise.  However,  it  has  a  contract  to  carry  the 
United  States  mail  from  Cleveland  to  Chagrin  Falls, 
and  the  government  may  have  something  to  say  in 
case  the  line  is   interfered   with  at  this  time. 

It  has  been  decided  to  merge  the  Cleveland  and 
Eastern,  Cleveland  and  Chagrin  Falls  and  Chagrin 
Falls  and  Eastern  roads  into  one  system,  with  a 
capitalization  of  $2,500,000.  This  is  really  the  East- 
ern  Ohio  Traction  company. 

A  bill  has  been  introduced  in  the  Legislature 
which  gives  city  and  village  councils  the  exclusive 
right  to  grant  electric-railway  franchises,  without 
the  consent  of  propert>^  owners.  0.  M.  C. 


Information  trom  Indiana. 

Indianapolis,  January  27. — The  American  Light 
and  Power  company  of  Hartford  City  (president, 
Henry  C.  Ulen,  Jr. J  and  the  Summitville  Light 
and  Power  company  (president,  John  M.  Gordon) 
filed  articles  of  incorporation  last  week.  The  pur- 
pose is  to  erect  electric-light  and  power  plants  at 
Hartford  City  and  Summitville. 

1  he  purchase  of  the  Mead  electric-light  plant  of 
Marion  by  the  Marion  Light  and  Heating  company 
has  been  completed.  B.  F.  Burk  and  G.  A.  H. 
Schidler  are  the  heavy  stockholders.  The  Mead 
plant  has  been  the  source  of  much  litigation,  finally 
going  into  the  hands  of  a  receiver.  The  considera- 
tion is  $35,000. 

A  suit  of  considerable  interest  was  filed  on  the 
23d  by  the  People's  Electric  Light  company  against 
the  city  of  Bloomington  for  $3,900.  This  represents 
the  amount  of  bills  for  street  lighting  that  the  city 
has  refused  to  pay,  on  the  ground  that  the  lights 
are  not  up  to  the  candlepower  specified  in  the  con- 
tract. The  stake  is  a  lo-year  contract  for  a  total 
of  $52,000  and  a  30-year  franchise  that  was  given 
by  the  city  last  May — both  of  w^hich  have  been 
abrogated.  Long  and  expensive  litigation  is  looked 
for. 

The  Electrical  Workers'  Union  and  the  con- 
tractors of  Indianapolis  have  compromised  their 
differences.  The  former  struck  for  an  increase  in 
wages  from  28  to  32  cents  an  hour  and  eight  hours 
a  day.  The  compromise  price  is  30  cents  an  hour 
for  nine  months  with  nine  hours  a  day,  and  32% 
cents  an  hour  for  the  remaining  three  months  with 
eight  hours  a  day.  The  helpers'  scale  was  increased 
from  15  to  20  cents  an  hour.  All  of  the  contractors 
signed  the  agreement  and  the  men  returned  to  work 
this  morning. 

Franchises  for  traction  companies  were  granted 
last  week  to  the  Richmond  Traction  company  to 
enter  Dublin,  and  to  the  Danville  and  Covington 
Traction  company  to  enter  Germantown. 

Edinburg  is  greatly  agitated  over  the  question  of 
granting  a  franchise  for  the  use  of  its  streets  to 
J.  I.  Irwin,  who  proposes  to  extend  the  Indianapolis, 
Greenwood  and  Franklin  interurban  line  from 
Franklin  to  Columbus. 

A  company  has  been  organized  by  local  capitalists 
to  build  an  electric  railroad  from  Elwood  to  Fort- 
ville.  passing  through  numerous  good  towns. 
Thirty  prominent  business  men  and  farmers  along 
the  line  are  behind  the  project,  the  farmers  guar- 
anteeing the  right-of-way  without  the  expenditure 
of  a  dollar.  A  committee  was  appointed  to  confer 
with  President  McCulloch  of  the  Union  Traction 
company  with  a  view  of  interesting  him  in  the  new 
enterprise. 

A  corps  of  engineers  are  working  between  La- 
fayette and  Covington  on  the  route  of  an  interurban 
railway  with  an  ultimate  terminus  at  Terre  Haute. 
The  power  plant  of  the  company  is  to  be  situated 
at  Horseshoe  Bend,  on  the  Tippecanoe  River,  where 
a   40-foot   waterfall   will   be   utilized   in    generating 
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ilie  power.  Lafayette  is  to  be  the  center  of  a  net- 
work of  lines  extending  in  all  directions. 

Ihe  Central  Traction  company  has  awarded  the 
contract  for  furnishing  200,000  ties  to  Mr.  Guthrie 
of  Dupont,  Ind.,  to  be  distributed  between  Indianap- 

,  M  1  '^'!?,"'?-  T'''^  '^  rai'es  between  Atlanta 
and  Noblesville  is  already  completed.  The  contract 
tor  the  steel  rails  was  awarded  to  the  Carnegie 
company,  and  a  number  of  large  firms  have  men  on 
the  ground  figuring  on  the  contract  for  the  power- 
house to  be  built  in  Noblesville 

The  Indianapolis  and  Eastern  Traction  company, 
formerly  the  Indianapolis  and  Greenfield  company 
hied  a  mortgage  on  the  17th  instant  in  favor  of  the 
Central  1  rust  company,  to  secure  the  loan  of  $^00  - 
000.  ihe  mortgage  covers  all  the  property  of  the 
company,  and  its  proceeds  are  intended  to  be  used 
in  constructing  the  Knightstown  and  Richmond 
divisions. 

The  work  of  constructing  a  dam  to  furnish  power 
tor  a  great  electric  plant  to  supply  the  four  manu- 
facturing cities  of  South  Bend,  Mishawaka,  Elkhart 
and  Goshen  is  progressing  rapidly.  The  St.  Joseph 
and  Elkhart  Power  company,  which  is  behind  the 
enterprise,  has  contracted  for  250,000  pounds  of 
copper  wire  at  a  cost  of  over  $30,000.  F. 

Northwestern  Notations. 

Minneapolis,  January  25.— The  street-railway  com- 
pany in  iMinneapohs  contemplates  constructing  a 
subway  from  its  power  station  at  Third  avenue 
north  and  Second  street,  about  bo  feet  underground 
to  a  point  at  or  near  Hennepin  avenue  and  Tenth 
street,  a  distance  of  about  a  mile.  At  this  point 
the  distributing  point  would  be  establisJied  The 
company  would  prefer  to  have  the  distributing  point 
further  out,  but  the  formation  of  limestone  under- 
lying the  city  makes  it  impracticable,  the  cost  of 
the  tunnel  for  the  distance  named,  about  a  mile 
would  be  $60,000.  The  company  hopes  to  avoid  all 
possiDihty  of  electrolysis  by  placing  its  feed  wires 
so  deep,  and  will  also  avoid  any  trouble  from  "as 
and  water  mams,  and  telephone  and  telegraph  con- 
duits  nearer   the    surface. 

Jhe  Des  Moines  (lowaj  Edison  Light  company 
has  started  the  24-hour  alternating-current  circuit 
for  which  improvements  have  been  in  progress  for 
some  time.  J.  H.  Hanna,  the  superintendent  of  the 
company,  has  resigned  and  will  go  to  Kansas  City 
and  engage  in  the  mercantile  business.  He  is  suc- 
ceeded   by    Paul    Sawyer    of   Lafayette,    Ind. 

Otto  J\.  Winters  of  Biwabik,  Minn.,  becomes 
electrician  for  the  city  light  plant  at  Two  Harbors, 
:Minn.,  in  place  of  E.  A.  Newell,  who  resigned. 

Ihe  electric-light  plant  of  Lead,  S.  D.,  at  Pluma 
is  to  be  trebled  in  capacity.  Three  new  units  have 
been  ordered  for  the  plant.  Two  of  them  wiU  have 
a  capacity  of  8,000  i6-candlepower  incandescents 
and  the  third  will  furnish  current  for  4,000  lights. 
Each  dynamo  will  be  direct-connected  to  its  'own 
engine.  The  company  is  also  putting  in  machinery 
for  a   day  power   circuit. 

The  Minnesota  Midland  Electric  Railway  com- 
pany of  Little  Falls,  Minn.,  has  engaged  H.  A. 
Rider  as  chief  engineer.  Preliminarv  surveys  are 
soon  to  be  started  for  the  line. 

The  refusal  of  the  council  of  Sioux  Falls,  S.  D., 
to  grant  to  Colonel  W.  H.  Chase  and  associates  a 
franchise  for  a  city  car  line  is  declared  to  have 
knocked  out  the  project  for  an  interurban  line  from 
Sioux  Falls  to  Madison,  S.  D.,  by  the  same  persons. 
H.  H.  Natwick  of  Sioux  Falls  declares  that  if 
Colonel  Chase  and  his  associates  give  up  the  inter- 
urban line  to  Madison,  he  and  his  associates  will 
build   it. 

A  three-cent-fare  issue  has  been  raised  in  St. 
Paul,  in  the  pending  municipal  campaign.  The  Lin- 
coln Republican  Club  concludes  that,  as  the  Twin 
City  Rapid  Transit  company  paid  its  fixed  charges 
and  improvements  and  a  dividend  of  seven  per  cent. 
on  $3,000,000  preferred  stock,  and  four  per  cent,  on 
common  stock,  that  there  ought  to  be  a  chance  for 
a  reduction  in  fares. 

The  Citizens'  Gas  and  Electric  company  of  Madi- 
son, Wis.,  has  been  incorporated,  with  $200,000  cap- 
ital stock,  to  maintain  electric  and  gas  works,  hot- 
water  heating  and  similar  enterprises.  R. 

Beyond  the  Rockies. 

Salt  Lake  City,  January  23. — The  new  Southern 
Pacific  shops  at  Ogden  have  just  installed  a  500- 
light  dynamo.  Over  200  lights  have  been  placed 
in  position,  so  that  full  crews  can  be  employed  in 
all   parts  of   the  building  night   and  day. 

A  company  has  been  formed  at  Windsor,  Colo., 
to  build  an  electric-tramway  line.  This  line  is  for 
the  purpose  of  hauling  beets  to  the  proposed  new 
factory. 

The  Snoqualmie  Light  and  Power  company  may 
erect  a  pole  line  to  transmit  power  to  Portland, 
Ore.,  a  distance  of  180  miles. 

Butte's  street  railway  is  put  to  profitable  use 
after  the  evening's  traflic  has  ceased.  From  Dublin 
Gulch  to  the  Boulevard  every  half  hour  during 
the  night,  from  10  o'clock  till  six  in  the  morning, 
cars  laden  with  ore  from  the  Stewart  mine  go  to 
the    Butte    reduction    works. 

The  Oregon  City  Electric  Light  company  of  Ore- 
gon City,  Ore.,  will  use  the  waters  of  Clackamas 
River  for  power  for  its  new  trolley  line  from 
Portland  south  to  Garfield,  a  distance  of  25  miles. 
Over  2,500  horsepower  can  be  generated  from  the 
new   waterpower   site. 

The    Canterbury    Mining    company,    operating    at 
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Leadville,  Colo.,  is  investigating  the  merits  of  elec- 
tric drills.  The  company  intends  to  put  in  a  large 
new  boiler  plant  and  will  probably  install  an  electric 
drilling    pant.      C. 

PERSONAL. 

R.  J.  Wilson  of  the  Bay  of  Quinte  (Ont.)  railway 
has  resigned,  to  accept  the  position  of  superintend- 
ent of  the    Oshawa    (Ont.)    Railway   company. 

Thomas  R.  Mercein  of  Milwaukee,  the  efficient 
secretary  and  treasurer  of  the  Northwestern  Elec- 
trical association,  made  a  visit  to  Chicago  early  in 
the  week. 

Prof.  A.  E.  Dolbear  of  Tufts  College  recently 
delivered  a  practical  talk  on  "The  New  Develop- 
ments in  Wireless  Telegraphy"  before  the  Twen- 
tieth  Century   Club  of  Boston. 

Mr.  A.  E.  Dobbs,  a  well-known  writer  on  tele- 
phonic subjects,  was  united  in  marriage  recently 
JO  Miss  Cora  M.  Dodge  at  the  home  of  the  bride's 
parents,  Mr.  and  Mrs.  H.  M.  Dodge,  at  Ravenna, 
Ohio. 

J.  \V.  Mason,  formerly  traveling  salesman  in  the 
states  of  Illinois,  Kansas  and  Missouri  for  the  Cen- 
tral Electric  company  of  Chicago,  has  recently  been 
appointed  to  the  position  of  general  salesman  for 
the  same  company,  with  headquarters  at  its  Chicago 
office.  Mr.  Mason  is  well  known  to  the  electrical 
trade  throughout  the  West,  and  his  many  friends 
will  wish   him  success. 

At  a  meeting  of  the  directors  of  the  Westinghouse 
Electric  and  Manufacturing  company,  held  in  New 
York  on  January  23d,  the  resignation  of  Mr.  B.  H. 
Warren,  second  vice-president,  was  accepted.  Mr. 
Warren  still  retains  his  connection  with  the  com- 
pany as  a  director.  Mr.  Warren  is  succeeded  by 
Mr.  Frank  H.  Taylor,  who,  since  1897,  has  been 
fourth  vice-president.  Mr.  Taylor  is  succeeded  by 
Mr.  L.  A.  Osborne,  who  heretofore  has  been  man- 
ager  of   works. 

Herbert  D.  Bennett,  president  of  the  American 
District  Telegraph  company  for  the  Middle  West, 
died  at  Columbus,  Ohio,  a  few  days  ago,  from  heart 
disease.  Mr.  Bennett  was  born  in  Indianapolis  34 
years  ago.  Of  late  years  he  had  been  associated 
with  the  American  District  company  and  succeeded 
in  organizing  more  than  2,000  branch  offices  in  20 
states.  He  was  also  president  of  the  Illinois  Dis- 
trict Telegraph  company  and  the  National  District 
Telegraph   company. 

Edward  Baggot,  a  pioneer  plumber  of  Chicago 
and  organizer  of  the  Chicago  General  Fixture  com- 
pany, died  a  few  days  ago  at  his  home  4049  Grand 
Boulevard.  He  was  born  in  Ireland  in  1834,  but 
had  been  in  this  country  since  he  was  14  years  old. 
Mr.  Baggot  had  been  interested  in  charitable  work 
and  was  a  member  of  numerous  trade  organizations. 
He  leaves  a  widow  and  four  sons,  James  E.,  Joseph 
M.,  John  D.,  and  George  M.,  all  of  Chicago.  Through 
his  connection  with  the  fixture  business  Mr.  Baggot 
was  well  known  to  Chicago   electrical  men. 

Referring  to  a  well-known  street-railway  man,  the 
Reading  (Pa.)  correspondent  of  the  Philadelphia 
J-edger  of  recent  date  says :  "John  A.  Rigg  of 
this  city  has  been  elected  to  the  presidency  of  62 
separate  and  distinct  street-railway  and  electric- 
light  corporations.  Most  of  these  are  controlled  by 
the  United  Power  and  Transportation  company,  of 
which  Mr.  Rigg  also  is  president.  Mr.  Rigg,  before 
lie  attained  his  majority,  was  earning  his  bread  on 
the  rear  end  of  a  horse  car.  After  four  years  of 
service  as  a  conductor  he  was  made  superintendent 
of  the  street-railway  line  in  Reading.  In  1893  he 
consolidated  all  the  street-railway  lines  in  that  city, 
changing  the  power  to  electricity,  and  became  the 
president   of  the  Traction  company." 


ELECTRIC  LIGHTING.     ■ 

The  power  house  of  the  Monroe  City  (Mo.)  elec- 
tric-light plant  was  destroyed  by  fire  recently,  with 
a  loss  of  $9,000. 

The  Citizens'  Light  and  Power  company  of  Roch- 
ester, N.  Y.,  is  reported  as  letting  contracts  for  its 
proposed  $1,000,000  plant. 

H.  D.  Walbridge  has  purchased  the  Pontiac 
(Mich.)  Light  company's  plant  and  will  expend 
about   $15,000   in   improvements. 

The  capital  slock  of  the  Edison  Electric  Light 
and  Power  company  of  Amsterdam,  N.  Y.,  has  been 
increased   from  $18,000  to  $100,000. 

The  contract  for  the  erection  of  the  electric-light 
plant  and  waterworks  plant  at  Gloster,  Miss.,  has 
been  awarded  to  E.  J.  O'Beirne  of  Birmingham  at 
$22,540. 

The  Dublin  (Texas)  Light  and  Power  company 
has  been  incorporated,  with  $20,000  capital  stock, 
l>y  R.  W.  Higginbotham,  J.  R.  St.  Clair  and  T.  L. 
Higginbotham. 

The  Indianola  Ice,  Light  and  Power  company 
of  Indianola,  I.  T.,  has  been  incorporated,  with  cap- 
ital of  $50,000,  by  C.  W.  Dawley  and  others  of 
Hartshorne,  I.  T. 

The  Winchester  (Ky.)  Railway,  Light  and  Ice 
company,  lately  reported  incorporated  with  capital 
of  $100,000,  has  elected  E.  S.  Jouett,  president;  M. 
T.    McEldowney,    vice-president ;    J.     M.     Pickrell, 
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treasurer  and  general  manager,  and  John  E.  Garner, 
.■iecrelary.  The  company  has  commenced  the  erec- 
tion of  a  brick  and  stone  power  house,  13S  by  100 
feet. 

The  Cilizcns'  Light  and  Power  company  of  Au- 
burn, N.  Y.,  has  increased  its  capital  from  $30,000 
to  $250,000,  the  proceeds  from  part  of  which  increase 
will  be  used  for  improvements. 

The  Richmond  (Va.)  Passenger- and  Power  com- 
pany has  oifered  to  furnish  70  lights  free  for  five 
years  to  the  town  of  Manchester,  Va.  It  is  said 
that  this  company  desires  to  keep  the  Virginia  Elec- 
trical Railway  and  Development  company  out  of 
this   territory,    hence    its    remarkable    offer. 

The  Chicago  Record-Herald  of  January  21st  says: 
"Aaron  M.  Searles  was  appointed  receiver  of  the 
Charleston  Light,  Heat  and  Power  company  by 
Judge  Holdom  yesterday  morning,  on  the  petition 
of  Arthur  Roberts,  a  creditor.  The  assets  of  the 
company  were  represented  to  be  $80,000;  the  liabili- 
ties, $105,000." 

A  dispatch  from  Washington  states  that  Congress 
will  be  asked  to  appropriate  $1,000,000  for  installing 
searchlights  at  various  points  on  the  coast,  includ- 
ing Boston.  At  the  Boston  office  of  the  'War  De- 
partment it  is  stated  that  several  searchlights  will 
be  installed  at  points  where  they  will  cover  the 
various  defenses  of  the  harbor. 

The  La  Crosse  Central  Electric  company's  plant 
has  begun  operations.  The  plant  has  a  capacity  of 
3,000  incandescent  lights,  and  is  owned  by  a  com- 
pany composed  principally  of  retail  merchants  of 
the  city.  The  company  has  a  capital  stock  of  $150,- 
000,  and  the  officers  are :  President,  R.  B.  Gelatt ; 
vice-president,  William  Doerflinger;  secretary,  C.  J. 
Felber;    treasurer,    John   A.    Elliott. 

The  Chicago  city  council  on  January  27th  passed 
the  Sidder  electric  ordinance,  giving  the  A.  J.  Sid- 
der  company  the  right  to  establish  an  independent 
electric  light  plant  in  North  avenue  and  supply  power 
lo  the  merchants  in  that  street.  The  territory  em- 
braces North  avenue,  from  Clark  street  to  the  river, 
and  includes  intersecting  streets  and  alleys.  The 
company  cannot  charge  more  than  10  cents  a  kilo- 
\yatt-hour,  and  must  return  10  per  cent,  compensa- 
tion to  the  city.  The  life  of  the  franchise  is  20 
years,  and  the  city   reserves  the  right  to  purchase. 


ELECTRIC  RAILWAYS. 

The  Winstanley  Park  Railway  company  of  East 
St.  Louis,  111.,  has  increased  its  capital  stock  from 
$10,000  to  $300,000. 

The  promoters  of  the  Champaign-Danville  (111.) 
electric  road  announce  that  they  will  pay  particular 
attention  to  freight  business. 

Mayor  Tom  L.  Johnson  of  Cleveland  is  said  to 
be  planning  joining  all  his  eastern  systems,  crossing 
the  Delaware  and  running  through  to  New  York. 

The  San  Francisco  and  San  Mateo  Electric  Rail- 
road company  has  been  granted  a  franchise  to  con- 
struct its  track  from  Colma  to  the  municipal  limits 
of  San  Mateo,   Cal. 

It  is  thought  that  the  Danville,  Paxton  and  North- 
ern Interurban  Electric  Railway  company  will  at 
once  commence  the  construction  of  a  line  from 
Danville   to   Catlin,    111. 

The  Elizabeth  and  Monongahela  Street  Railway 
company  has  been  chartered  to  build  and  maintain 
a  line  between  the  boroughs  of  Elizabeth  and  Mo- 
nongahela, Pa.  The  incorporators  are  W.  T.  Pierce 
and    others. 

At  a  recent  meeting  of  the  stockholders  of  the 
Utica  (N.  Y.)  and  Mohawk  Valley  Electric  Railway 
it  was  voted  to  increase  the  capital  stock  from 
$461,237  to  $3,100,000,  of  w.hich  $600,000  is  pre- 
terred   stock. 

Officials  of  the  Metropolitan  Elevated  Railway 
company  of  Chicago  expect  that  the  new  Lawndale 
branch  will  be  in  operation  about  March  1st.  The 
extension  begins  at  the  present  Western  avenue  ter- 
minus and  will  run  to  Fortieth  avenue. 

The  Bucyrus,  Upper  Sandusky  and  Lima  Railway 
company  has  been  incorporated  to  conduct  and  op- 
erate an  electric  line  from  Lima  to  Bucyrus,  Ohio, 
through  Upper  Sandusky,  which  citv  will  be  made 
headquarters.     The  capital  stock  is  $10,000. 

The  details  are  about  all  arranged  for  the  purchase 
of  the  Connellsville  (Pa.)  and  Suburban  street  rail- 
way and  the  Youghiogheny  Light,  Heat  and  Power 
company  by  the  Pittsburg,  McKeesport  and  Con- 
nellsville Railway  company.  The  consideration  is 
$175,000. 

The  Rockford  (HI.)  Electric  Light  and  Power 
company  has  decided  to  erect  a  machine  shop  and 
storage  warehouse  on  First  avenue.  The  dimen- 
sions of  the  new  building  will  be  144  by  55  feet. 
Five  tracks  will  enter  the  building,  and  a  large  turn- 
table   will   be   a    feature. 

The  Rockingham  County  Light  and  Power  com- 
pany is  about  to  build  a  power  plant  at  Portsmouth, 
N.  H.,  with  a  capacity  of  2.400  horsepower,  to  fur- 
nish power  to  the  Exeter,  Hampton  and  Amesbury, 
Amesbury  and  Haverhill,  Plaistow  and  Newton, 
Haverhill  and  Plaistow,  Portsmouth  and  Exeter, 
Dover,    Somersworth     and     Rochester,    Manchester 
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and    Haverhill   and    Seabrook   and    Hampton    Beach 
Street   Railway   companies. 

Reports  state  that  eastern  capital  has  been  in- 
terested in  the  building  of  the  proposed  Goshen- 
Angola  (Ind.)  electric  line,  for  which  a  $20,000 
subsidy  has  been  voted,  and  that  the  Goshen  and 
Northern  Indiana  Traction  company  now  promises 
to  construct  the  line  this  year. 

Twelve  persons  were  injured  last  Alonday  even- 
ing in  a  collision  between  the  Pioneer  limited  train 
of  the  Chicago,  Milwaukee  and  St.  Paul  railroad  and 
a  Kedzie  avenue  electric  car,  at  Chicago  avenue  in 
Chicago.  A  misinterpretation  of  signals  is  said  to 
ha\'e  been  the  cause  of  the  accident. 

The  street-railway  strike  at  Terre  Haute,  Ind., 
has  spread  to  Brazil  and  Seeleyville,  and  consider- 
able rioting  has  resulted.  At  Seeleyville  shots  were 
exchanged  between  union  and  non-union  men  and 
one  union  man  was  killed.  Few  people  are  pat- 
ronizing the  car  service  for  fear  of  bodily  injury. 
An  appeal  has  been  made  to  the  governor  for  aid. 

The  secretary  of  the  interior  has  approved  the 
right-of-way  for  the  interurban  railway  which  the 
Indian  Territory  Traction  company  will  build  con- 
necting South  McAlester  with  McAlester,  Harts- 
horn, Alderson  and  Haileyville,  I.  T.  The  promot- 
ers of  the  new  company  are  D.  Grant  of  St.  Paul, 
Minn.,  L.  P.  Boyle,  W.  E,  Mason  and  P.  S.  New- 
combs  of  Chicago. 

The^  fourteenth  annual  convention  of  the  railroad 
commissioners  will  be  held  at  Charleston,  S.  C,  on 
February  11,  1902.  The  Street  Railway  Accountants' 
Association  of  America,  which  was  elected  last  year 
to  honorary  membership  in  this  association,  w'ill  be 
represented  at  the  Charleston  convention  by  H.  C. 
Mackay  of  Milwaukee,  Wis.,  W.  F.  Ham  of  Wash- 
ington, D.  C,  and  C.  N.  Duffy  of  Chicago,  111. 

A  company,  which,  it  is  understood,  will  have  the 
backing  of  New  York  street-railway  interests,  is 
forming  to  build,  equip  and  operate  an  electric- 
tramway  system  in  China.  It  will  be  the  first  sys- 
tem of  the  kind  in  that  country.  The  system  is  of 
standard  gauge  and  is  to  extend  over  23  miles.  The 
new  company  is  being  organized  under  the  guidance 
of  J.  R.  Patterson,  American  agent  of  Pearson, 
Daniel   &    Co.    of   New    York    city. 

At  a  recent  meeting  of  the  stockholders  of  the 
Lansing,  St.  Johns  and  St.  Louis  (Mich.)  Electric 
Railway  company  at  Lansing.  Mich.,  the  following- 
named  officers  were  chosen :  President,  John  E. 
Mills,  Port  Huron;  vice-president,  Isaac  Hewitt. 
Maple  Rapids ;  secretary,  Frank  L.  Dodge,  Lansing ; 
treasurer,  Myron  W.  Mills,  Port  Huron ;  board  of 
directors,  John  E.  Mills,  Isaac  Hewitt,  F.  L.  Dodge, 
Myron  iVIills,  Stiles  Kennedy,  S.  F.  Percival  and 
F.  C.  Norris. 


PUBLICATIONS. 


Lundell  electric  motors  for  hospital  service  are 
described  in  a  recent  bulletin  of  the  Sprague  Elec- 
tric company  of  New   York  city. 

James  Clark,  Jr.,  &  Co.  of  Louisville,  Ky.,  are 
distributing  a  catalogue  which  describes  their  Willey 
electrically  driven  tools.  Several  types  of  machine 
tools  are   illustrated. 

The  Fort  Wayne  Electric  Works  of  Fort  Wayne, 
Ind.,  has  issued  an  artistically  engraved  calendar 
card  for  the  month,  containing  as  a  centerpiece  an 
illustration   of  one  of  its  direct-current  generators. 

Mather  &  Piatt,  mechanical,  electrical  and  hy- 
draulic engineers  of  ilanchester,  England,  have  re- 
cently issued  a  revised  and  enlarged  edition  of  their 
steel-clad  motor  catalogue.  These  motors  are  built 
with  open,  protected,  dustproof,  flameproof,  or  en- 
tirely enclosed  and  air-tight  cases.  The  open-type 
motors  consist  of  II  sizes,  covering  all  powers  up 
to  85   horsepower. 

The  seventeenth  annual  report  on  the  "Mineral 
Resources  of  the  United  States"  for  the  calendar 
year  1900  has  recently  been  issued  in  book  form. 
Most  Of  the  material,  which  was  collected  under 
the  supervision  of  David  T.  Day,  chief  of  division 
of  mining  and  mineral  resources  for  the  government, 
had  previously  been  published  as  an  advance  extra. 
The   book  is  a  volume  of  927   pages. 

The  Chase-Shawmut  company  of  390-400  Atlantic 
avenue,  Boston,  Mass.,  has  recently  issued  a  booklet 
entitled  "Electrical  Data,"  which  contains  consid- 
erable information  of  interest  to  the  electrical  fra- 
ternity. Tables  of  ware  data,  electrical  formulae, 
equivalents  and  definitions,  and  several  wiring  dia- 
grams are  among  the  more  valuable  features  of  the 
contents.  Some  information  concerning  fuses  and 
switchboard  installation  is  also  given. 

A  unique  and  very  attractive  publication  entitled 
"The  Baby  Book"  has  been  issued  by  the  American 
Electric  Fuse  company  of  New  York  and  Chicago. 
It  is  a  56-page  pamphlet  of  the  convenient  vest- 
pocket  size  and  contains  a  complete  description,  with 
illustrations  and  a  price-list  of  the  company's  prod- 
ucts— fuses,  Rolfe  protectors,  lightning  arresters, 
wire  connectors,  telephone  woodwork,  fuse  wire, 
strip  and  links,  and  the  like.  In  addition,  there  are 
pictures  of  40  pretty  babies.  The  babies  give  the 
name  and  distinctive  feature  to  the  work,  and  the 
dainty  book  is  dedicated  "to  all  babies  everywhere." 
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•    TELEGRAPH. 

At  the  annual  meeting  of  the  American  District 
Telegraph  company  a  few  days  ago  the  following- 
named  officers  were  re-elected;  President,  Thomas 
T.  Eckert :  vice-president,  Charles  A.  Tinker ;  sec- 
retary and  treasurer,  C.  S.  Snider ;  executive  com- 
mittee, Thomas  T.  Eckert,  Thomas  Q.  Clark.  J.  F. 
Patterson,  W.  H.  Taylor  and  Charles  A.  Tinker. 
I'he  report  for  the  year  1901  shows  gross  earnings 
of  $606,344,  ^"  increase  of  $33,888  over  1900.  The 
net  revenues  were  $103,419,  an  increase  of  $16,573 
over  the  preceding  year.  The  total  surplus  is  now 
$87,816,  which  is  $7,318  more  than  at  the  end  of 
1900. 

The  telegraphers  of  Atlanta,  Ga.,  have  decided  that 
the  tournament  which  they  are  arranging  for  March 
1st  shall  be  national  in  scope,  instead  of  being  lim- 
ited to  the  country  south  of  the  Ohio  River.  The 
president  of  the  United  States  will  be  asked  to  fur- 
nish the  subject  matter  for  the  contest.  This  will 
require  a  composition  of  nearly  350  words,  as  it  is 
the  intention  to  have  the  test  continue  for  five  min- 
utes. The  executive  committee  has  named  an  hon- 
orary committee,  consisting  of  the  following-named 
gentlemen:  Andrew  Carnegie,  Thomas  A.  Edison, 
William  Marconi.  Thomas  T.  Eckert,  John  W. 
Mnckav  and  Melville  E.  Stone. 


SOCIETIES  AND  SCHOOLS. 

At  the  fourteenth  annual  meeting  of  the  Elec- 
trical Aid  society  of  Philadelphia,  composed  of 
telegraphers  and  electrical  works  was  held  recently. 
The"  following-named  officers  were  elected :  Presi- 
dent, Frank  E.  Maize :  vice-president,  James  H.  Wil- 
son ;  recording  secretary,  W.  E.  Vanarsdall :  financial 
secretary,  J.  E.  Janney ;  treasurer.  H.  W.  Hetzel : 
trustees!  John  .A.  Sick,  Miss  Clara  T.  Grimley  and 
J.  W.  Fitzpatrick. 

.\t  the  amiual  meeting  of  the  Southwestern  Gas, 
Electric  and  Street  Railway  association  in  San  An- 
tonio, Texas,  April  1S-21,  "1902,  papers  will  be  read 
as  follows:  "Progress  Clubs  in  Texas,"  by  E.  H. 
Jenkins:  "Fuel  Oil."  by  H.  F.  MacGregor ;  "Flat- 
rate  Evil."  by  Thomas  D.  Miller;  "Office  Manage- 
ment of  Street  Railwa.vs  in  Texas,"  by  T.  H.  Stuart; 
"Inspection  of  Inside  Wiring,"  by  Warren  B.  Reed, 
New  Orleans.  La.:  "How  to  Increase  Your  Busi- 
ness." by  A.  E.  Judge:  "Iniury  and  Damage  Cases," 
by  Frank  E.  Scovill ;  "Future  of  the  Electric  Busi- 
ness in  Texas,"  by  J.  F.  Strickland. 


MISCELLANEOUS. 

The  United  Metals  Selling  company  has  advanced 
the  price  of  lake  copper  and  electrolytic  copper 
one-eighth  cent  to  iiH  cents  for  Lake  and  to  11 
ciins   for  electrolytic. 

The  United  States  Civil  Service  Commission  an- 
nounces that  on  February  26th,  an  examination  will 
be  held  for  the  position  of  chief  mechanician  in  the 
National  Bureau  of  Standards.  The  duties  of  this 
position  will  be  to  construct  and  assist  in  the  me- 
chanical design  and  construction  of  general  scientific 
apparatus,  and  the  salary  is  $1,400  per  annum.  Ap- 
plicants must  show  in  their  applications  that  they 
have  had  at  least  five  years'  actual  experience  as  in- 
strument makers.  Persons  who  desire  to  compete 
should  at  once  apply  to  the  commission  at  Washing- 
ton. D.  C  for  application  forms  304  and  37.S.  winch 
should  be  properly  executed  and  filed  by  February 
17th. 

Frederick  H.  Rindge.  George  I.  Cochrane,  Harry 
Gray.  Hulett  C.  Merritt  and  a  syndicate  have  se- 
cured control  of  the  United  Electric  Gas  and  Power 
company  at  Los  Angeles,  Cal.  The  corporation 
owns  the  electric  street-railway  system  of  Santa 
Barbara,  and  the  gas  and  electric  plants  in  Santa 
Barbara.  Santa  Monica.  Redondo.  Inglewood.  Mon- 
rovia, San  Pedro.  Terminal  Island,  and  Long  Beach 
The  company's  list  of  officers  includes  Hulett  C. 
Merritt,  president  and  treasurer:  Frederick  H 
Rindge  and  B.  V.  Carter,  vice-presidents  j  George  X. 
Cochrane,  secretary  and  general  counsel :  J.  J.  Davis, 
superintendent;  Harry  Gray.  Louis  J.  Merritt,  Fred 
T.  Bueneman  and  Charles  E.  Scheide  of  New  York 
cit}-. 

The  Chicago  and  Alton  Railroad  company,  after 
experimenting  with  12  electric  headlights  on  some 
of  its  locomotives  for  two  years,  has  ordered  109 
additional  equipments,  making  I2I  equipments  on 
this  road.  An  equipment  consists  of  a  turbine  en- 
gine and  dynamo,  direct-coupled,  and  an  arc  lamp. 
which   is   used  in  connection  with   any  common  oil 


reflector  and  case.  The  arc  light  is  of  about  3,000 
candlepower  and  shows  a  plain  view  of  the  track 
for  at  least  three-quarters  of  a  mile  imder  ordinary 
conditions.  In  addition  to  the  arc  lamp,  the  equip- 
ment comprises  incandescent  lights  for  the  cab  and 
for  oiling  around  and  inspection  of  machinery,  the 
lamps  for  this  purpose  being  distributed  around 
imder  the  boiler  and  running  boards  of  the  engine. 
The  Pyle-National  Electric  Headlight  company  of 
Chicago  manufactured  the  headlights  used  on  the 
.■\lton  road.  The  Pyle  equipments  have  now  been 
in  use  for  over  five  years,  and  have  been  adopted 
by  over    100  railroads. 


TRADE  NEWS. 

The  Houston  (Texas)  Electric  Manufacturing 
company,  with  capital  stock  of  $10,000,  has  been 
incorporated  to  handle  electric  supplies  by  H.  W. 
Cortes,  T.  H.  Thompson,  T.  C.  Copping  and  others. 

The  Southwestern  Electric  company  of  Atlanta, 
Ga.,  has  been  incorporated  by  William  S.  Connelly, 
Walter  A.  Taylor,  T.  i\I.  Home  and  others,  with 
capital  stock  of  $10,000,  to  conduct  a  general  electric- 
construction  business. 

Elbert  H.  Gary,  chairman  of  the  board  of  directors 
of  the  United  States  Steel  corporation  has  recently 
been  elected  chairman  of  the  board  of  directors  of  the 
Allis-Chalmers  company  of  Chicago.  The  announce- 
ment of  this  election  caused  some  talk  to  the  effect 
that  the  steel  corporation  had  secured  control  of  the 
.\llis-ChaImers  company,  but  this  w.-is  denied  bv 
officials  of  the  latter  company.  It  is  stated  tliat 
William  .'Mlis  and  General  Superintendent  Edwin 
Reynolds  have  retired  from  the  company. 

Baker  &  Co.,  gold,  silver  and  platinum  refiners 
cf  Newark,  N.  J.,  have  issued,  under  date  of  Jan- 
uary 25th,  the  following  statement:  "As  a  number 
of  rumors  have  reached  us  that  we  have  sold  all 
or  a  portion  of  our  business  and  tliat  we  have 
joined  forces  with  other  platinum  interests,  we  take 
this  means  of  advising  our  customers,  friends,  and 
the  trade  in  general,  that  no  change  of  anv  descrip- 
tion has  taken  place  in  our  concern,  nor  are  we  in 
any  combination  whatever,  and  that  we  continue  to 
give  all  that  favor  us  with  their  patronage  our 
very  best  effort  in  filling  all  orders  intrusted  to  us. 
with  extreme  care  and  accuracy,  supplving  the  best 
quality    at    the    lowest    possible    price." 

The  recently  incorporated  Thomson  Electrical 
company  has  opened  offices  in  the  Manhattan  build- 
ing. Chicago,  and  is  prepared  to  do  a  general  elec- 
trical supply  and  construction  business.  The  com- 
pany has  taken  the  agency  for  some  well-known 
manufacturers  of  lighting  and  railway  material, 
among  them  being  the  Akron  Electrical  Manufac- 
turing company,  the  Faries  Manufacturing  com- 
pany and  the  Triparite  Steel  Pole  company.  A 
large  number  of  specialties  will  be  handled,  includ- 
ing the  Thomson  incandescent  lamp  and  "Thomson 
friction  tape.  Mr.  D.  Thomson,  who  is  president 
and  general  manager  of  the  company,  is  a  brother 
of  Prof.  Elihu  Thomson,  and  has  for  the  last  16 
years  been  prominently  identified  with  railway  and 
lighting  systems  in  various  parts  of  the  United 
States  and  Canada. 

.'Xmong  the  exports  of  electrical  apparatus  from 
the  port  of  New  York  to  British  ports  for  the  week 
ended  January  22d  were  the  following:  British 
Possessions  in  Africa,  382  packages  of  electrical 
material  at  $31,637  and  47  packages  of  electrical  ma- 
chinery at  $2,645;  British  West  Indies,  47  packages 
of  electrical  material  at  $1,087  and  three  packages 
of  electrical  machinery  at  $101 ;  British  Guiana,  25 
packages  of  electrical  material  at  $2,350 :  British 
East  Indies,  19  packages  of  electrical  machinery  at 
$442  and  one  package  of  electrical  material  at  $81 ; 
IJristol,  19  packages  of  electrical  machinery  at  $2,905 ; 
British  Australia,  84  packages  of  electrical  machin- 
ery at  $7,779;  Glasgow,  seven  packages  of  electrical 
material  at  $701.  nine  packages  of  electrical  machin- 
ery at  $(S97  and  37  packages  of  electric  cables  at 
$14.927 ;  London,  242  packages  of  electrical  machin- 
ery at  $16,132,  120  packages  of  electrical  material 
at  $5,394  and  11  packages  of  electric  cables  at  $2,469; 
Manchester,  155  packages  of  electrical  machinery 
at  $45,124  and  13  packages  of  electrical  material  at 
$315  ;  Newcastle,  12  packages  of  electrical  machinery 
at  $1,364.  During  the  month  tff  December  the  ex- 
ports of  electrical  material  from  the  port  of  San 
Francisco  amounted  to  a  valuation  of  $11,365. 


BUSINESS. 

P.  &  F.  Corbin  of  New  Britain,  Conn.,  furnished 
the    hardware    used    in   the    equipment    of   the    new 


Frick  office  building  in  Pittsburg,  Pa.,  which  is  un- 
doubtedly one  of  the  largest  and  finest  buildings  of 
the  kind  in  the  world. 

The  M.  A.  Meyer  estate  of  Chicago  is  installing 
an  electric  plant  in  its  building  at  the  corner  of  Van 
Buren  and  Franklin  streets.  The  Ball  Engine  com- 
pany of  Erie,  Pa.,  furnishes  the  engine,  which  is 
direct-connected  to  a  lOO-kilowatt  Western  Electric 
generator. 

'fhe  Amber  Electric  Manufacturing  company  of 
Chicago  reports  a  steadily  increasing  demand  for 
its  messenger  call  boxes  and  general  electrical  sup- 
plies. At  present  this  company  has  in  stock  a  num- 
ber of  second-hand  dynamos  and  motors  which  it 
guarantees  in  every  particular. 

The  Electric  Appliance  company  of  Chicago  is 
putting  forth  a  new  addition  to  the  list  of  Adams- 
Bagnall  arc  lights,  consisting  of  a  series  alternating- 
current  lamp,  in  both  shunt  and  differential  types. 
The  shunt  type  is  the  one  used  with  the  so-called 
regulator  system,  and  the  differential  is  for  use  with 
the  "tub"  or  transformer  system. 

The  Western  Electrical  company  of  Omaha,  Neb., 
whose  building  and  stock  of  electrical  supplies  were 
destroyed  by  fire  on  January  4th,  immediately  se- 
cured temporary  quarters  and  telegraphed  for  a  com- 
plete new  stock  from  the  Chicago  and  New  York 
markets.  The  company  has  already  started  to  erect 
a  new  and  more  commodious  building  on  the  old 
site  and  expects  soon  to  be  ready  to  supply  its 
customers  from  its  new  stock  in  the  new  building. 

The  American  Blower  company  of  Detroit,  Mich., 
manufacturer  of  the  "A  B  C"  system  of  mechanical 
draft,  is  meeting  with  the  best  of  success  in  placing 
its  system  in  electric-light  and  power  stations  all 
over  the  country.  The  company  says  that  its  sys- 
tem reduces  to  a  minimum  the  initial  and  operating 
expense  of  creating  and  maintaining  a  uniform 
draft  under  all  conditions.  A  new  catalogue  has 
just  been  issued  which  will  give  full  particulars, to 
those   interested. 

The  Western  Electrical  Supply  company  of  St. 
Louis  reports  that  it  has  already  closed  a  large  num- 
ber of  fan  contracts  for  the  coming  season  and  is 
expecting  an  unprecedented  demand.  It  is  handling 
the  Peerless  for  direct  current  and  the  well-known 
Emerson  for  alternating  current.  The  company 
states  that  these  fans  are  made  up  in  an  unusually 
lar.ffe  number  of  styles  and  types,  and  it  is  prepared 
to  furnish  them  for  any  voltage  or  alternation.  Two 
attractive  catalogues  describing  the  fans  will  be 
mailed   on   application. 

If  the  time  and  means  of  a  young  man  have  been 
tco  limited  to  enable  him  to  attend  one  of  the  great 
technical  schools  of  the  country,  or  if  he  is  in  a  place 
where  the  future  holds  out  no  encouragement  for  him. 
the  American  School  of  Correspondence  in  Boston 
says  that  it  puts  in  his  way  an  opportunity  of  the  ut- 
most importance.  Through  the  generosity  of  its 
founders  and  of  several  prominent  manufacturers, 
the  trustees  are  able  to  offer  each  year  a  few  free 
scholarships  in  engineering  courses  to  worthy  and 
energetic  young  men.  The  scholarships  for  1902  are 
r.ow  available. 

In  the  list  of  sales  by  Westinghouse,  Church, 
Kerr  Sc  Co.  during  the  last  month  there  were  in- 
cluded several  interesting  stoker,  mechanical-draft 
and  economizer  equipments.  The  New  York  office 
reports  an  order  for  two  100-inch  24-grate  stokers 
to  Obermeyer  &  Liebman  of  Brooklyn,  a  complete 
stoker  and  economizer  plant,  with  stack  and  me- 
chanical draft,  to  the  Union  Bag  and  Paper  company 
of  Sandy  Hill,  N.  Y.,  and  two  i3S-inch  24-grate 
and  four  132-inch  22-grate  stokers  to  the  British 
Westinghouse  Electric  and  Manufacturing  company 
.at  Manchester,  England.  The  Boston  office  re- 
ported the  sale  of  an  equipment  of  dampers  and. 
actuating  mechanism  for  economizers  for  the  Rock- 
ingham County  Light  and  Power  company  at  Ports- 
mouth, N.  H..  and  the  Detroit  office  three  54-inch 
20-grate  stokers  for  the  Washington  .\rcade  build- 
ing plant  in  Detroit.  The  Chicago  office  added  a 
list  of  four  plants,  comprising  12  stokers,  and  in- 
cluding a  48-inch  20-grate  stoker  to  Sligar  &  Hollo- 
way,  Indianapolis ;  one  84-inch  22-grate  stoker  to 
the  United  States  Board  and  Paper  company  of 
Carthage,  Ind. ;  eight  54-inch  22-grate  stokers  to 
the  United  States  Mining  company  at  Salt  Lake 
City.  Utah,  and  two  93-inch  22-grate  stokers  to 
Deere  &  Co.   of  Moline,   III. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


691.358.  Means  for  Driving-  Dvnanios  from  Car 
Axles.  John  L.  Creveling,  New  York,  N.  Y. 
Application  filed  August  30,  1900. 

A  eeoerator  comprisioe  an  armature  and  its  shaft,  a 
storage  battery  and  translating  device  in  electrical  com- 
monication  one  with  the  other  are  combined  ■with  a  re- 
volnble  axle  and  means  operatively  connecting  the  axle 
■with  the  armatare  shaft.  The  means  are  adapted  to  com- 
manicate  motion  to  the  armature  shaft  in  one  direction  ir- 
respective of  the  direction  in  which  the  axle  moveE._  and 
to  ran  free  of  the  asle  when  the  armature  shaft  is  inde- 
pendeotlv  rotated. 

691.359.  Means  for  Driving  Generators  placed  Upon 
Cars  by  Power  Taken  from  the  Cars.    John  L. 


Issued  (United  States  Patent  Office)  January  si,   igoi 
Creveling",   New   York,   N.  Y.    Application  filed 
May   10,   1901. 

The  asle  of  a  car  has  a  driving  shaft  and  there  is  a  pulley 
on  the  asle.  A  driven  shaft,  as  of  a  generator,  is  provided 
with  a  pair  of  pulleys  on  ihe  shaft  adapted  to  run.  re- 
spectively, in  one  direction  loose  thereon,  and  in  the 
opposite  direction  fast  thereto.  A  belt  upon  the  pulleys 
is  arranged  so  as  always  to  present  its  taut  side  between 
the  driving  pulley  and  the  driven  pulley  on  the  axle. 

691,360.  Electric  Traction.  Baptistin  Cruvellier, 
Marseilles,  France.  Application  filed  September 
8,   1900. 

A  vehicle  is  provided  on  its  under  surface  with  brushes 
to  collect  the  current.    A  contact  box  has  surface  contacts 


over  which  the  brushes  travel  and  a  plurality  of  magnet- 
ized bars  of  varying  strength  are  arranged  below  the 
vehicle  and  above  the  brushes.  A  series  of  circuit-closers 
is  movable  in  the  contact  box,  each  circuit-closer  com- 
prising a  hollow  sphere  of  conductive  and  non-magnetic 
material.  The  spheres  have  in  their  interiors  varying 
quantities  of  magnetic  material  corresponding  to  the 
varying  ?trergth  of  ihe  maenelized  bars  of  the  vehicle. 

691,381.  Subterranean  Current  Transmission  for 
Electric  Tramways  or  Railways.  Apollinaris 
Hrebicek,  Bingerbriick,  Germany.  Application 
filed  September  12,  1899. 

An  underground  conduit  is  provided  with  a  series  of 
independent  sliding  normallv  closed  covers,  provided  on 
the  surface  with  a    groove    extending  obliquely  and  longi- 
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ladinally.  A  iravelinE  vehicle  is  provided  with  a  collector 
carried  thereby  aod  exteodiog  into  the  conduit  through 
the  opened  covers.  A  cover  opener  is  carried  by  the 
vebicle  and  engages  the  groove  of  successive  covers. 

t>9i.393-  Electrical  Measuring  Instrument.  Fred- 
rick A.  La  Roche,  New  York,  N.  Y.,  assignor 
of  one-half  to  Charles  D.  Cooke,  Paterson,  N.J. 
Application  filed  April  20,  1901. 

A  pivotally  supported  rotary  movable  coil  for  the  inslru- 
meni  is  adapted  to  be  energized  by  an  electrical  current. 
The  coil  coasisis  of  a  loop  of  conducting  material  sub- 
divided into  two  electrical  circuits,  one  of  the  circuits 
being  short-circuited  and  of  low  electrical  resistance,  ihe 
other  circuit  being  of  a  higher  electrical  resistance  and 
having  its  terminals  electrically  secured  to  the  pivots.  A 
spring  reiractor  is  electricatlv  connected  with  the  source 
of  the  electrical  energy,  whereby  the  latter  is  in  part  led 
into  the  high-resistance  coil.  Bearings  for  the  pivots  are 
also  electrically  connected  with  the  source,  whereby  the 
electrical  current  is  led  in  through  both  the  pivots  and 
bearings  and  the  spring  retractor,  into  the  high-resistance 
coil.  An  optical  indicator  for  the  coil  is  arranged  so  that 
the  angular  movement  of  the  coil  is  observed  by  reflected 
light.     (See  cu'.) 

691,394.  Electric  Cut-out.  Henry  E.  Lcppert,  New 
Britain,  Conn.    Application  filed  April  16,   1901. 

In  combination  with  the  base  having  electrical  contacts 
and  a  cap  having  electrical  contacts,  are  means  indepen- 
dent of  the  contacts  for  securing  the  cap  and  base  to- 
gether and  including  interengaging  parts  secured  to  the 
cap  and  base,  one  of  which  has  an  opening  for  the  passage 
of  line  wires. 

691,404.  Portable  Electric  Welding  Machine.  Henry 
]■;.  Meyers,  Butte,  Mont.  Application  filed 
March   14,   1901. 

The  machine  comprises  suitable  casing,  a  laminated 
block  fitting  snugly  therein  and  provided  with  openings,  a 
primary  coil  fitting  in  the  openings,  a  pair  of  binding  posts 
secured  to  the  casing  and  connected  to  the  terminals  of 
the  primary  coil  and  a  circuit  terminal  also  connected  to 
one  of  the  binding  posts.  A  third  binding  post  upon  the 
casing  is  connected  to  the  other  terminal  of  the  circuit, 
and  a  switch  is  arranged  for  throwing  the  same  in  and  out 
of  circuit  with  the  binding  post  of  the  pair  not  connected 
to  the  circuit  terminal,  A  secondary  coil  also  fits  in  the 
openings  of  the  block  and  surrounds  the  primary  coil,  and 
has  its  terminals  projecting  through  oneside  of  the  casing 

69l,44r.  Apparatus  for  Determining  the  Frequency 
of  Alternating  Currents.  Hugh  S.  Carr,  Law- 
rence,   Kan.    Application   filed   July    12,    1901. 

This  is  an  apparatus  for  determining  at  any  instant  the 
frequency  of  an  alternating  current.  It  comprises  a  stro- 
•  boscopic  disk,  a  motor  for  rotating  the  same,  means  for 
regulating  the  speed  of  the  motor,  a  speed  indicator 
therefor  and  one  or  more  lamps  adapted  to  be  connected 
with  the  alternating-current  circuit  and  so  located  with 
respect  to  the  disk  that  the  fluctuating  illumination  will 
produce  a  stroboscopic  effect. 


NO.    691.450.  —TELEPHONE    RECORDING   SYSTE: 


691,450.     Recording  System.     Robert  Davis  and  Wil 
Ham   H.  Davis.   Washington,  D.    C,  and  Daniel 
C.  Woodbury,  Ploboken,  N.  J.     Application  filed 
February  16,  1901. 

A  recording  device  normall);  actuated  by  the  operation 
of  the  subscriber's  telephone  in  a  measured-service  mag- 
neto-call telephone  system  is  described.  Means  are  pro- 
vided for  prevefaling  the  operation  of  the  recording  device, 
the  means  being  actuated  by  current  fiowtog  in  a  shunt 
around  the  armature  of  the  subscriber's  magneto  machine. 
Other  means  automatically  break  the  shunt  when  the 
handle  of  the  magneto  machine  is  turned.     (See  cut.) 

691,456,  Filling-replenishing  Loom.  John  C.  Ed- 
wards. Brookline,  Mass..  assignor  to  the  Draper 
company.  Hopedale,  Mass.  Application  filed 
May  22,  1901. 

Means,  including  an  electromagnet,  are  provided  to 
determine  the  time  of  operation  ot  the  filling-replenisbine 
mechanism  of  a  loom. 

691,473.  Electric-traction  System.  Claude  M.  J. 
Limb,  Lyons,  France.  Application  filed  January 
26,  igoi. 

The  system  has  for  its  parts  a  charging  circuit,  a  coo 
tact  or  contacts  at  a  station  connected  in  the  circuit,  a 
vehicle,  electric  accumulators  on  the  vehicle,  a  contact  or 
contacts  on  the  vehicle  in  position  to  engage  the  charging- 
circuit  contact  or  contacts  upon  the  arrival  of  the  vehicle 
at  the  station,  a  motor  on  the  car,  and  a  controller  on  the 
car  adapted  to  be  operated  by  the  motorman  to  control  the 
circuit  connections  between  the  contact  or  contacts  on 
the  car,  the  accumulators  and  the  motor,  the  controller 
having  contacts  arranged  to  direct  the  charging  circuit 
through  the  motor  when  the  controller  is  moved  to  its 
starting  position. 

691,495.  Insulating  Conduit  for  Conductors  of  Elec- 
tric Tramways.  Paul  C.  Seguy,  Paris,  France. 
Application   filed   March   5,    1901, 

An  insulator  for  the  conductors  of  electric  tramways  is 
described.  It  comprises  a  block  of  insulating  material 
having  a  channel  formed  therein  for  the  conductor,  the 
block  being  provided  with  means  for  the  escape  of  water 
from  the  channel,  and  a  block  arranged  below  the  insu- 
lating block  and  forming  a  channel  for  the  water. 

691,498.  Electric  Igniting  Device  for  Explosive  En- 
gines, James  M.  Smith.  Newark.  N.  J.,  as- 
signor to  Jesse  Walrath,  Racine,  Wis.  Applica- 
tion filed  December  21,  1899. 

One  claim  reads :  In  an  explosive  engine,  the  combina- 
tion with  the  igniter  mechanism,  of  a  pivoted  arm  having 
its  movable  end  operatively  connected  with  the  igniter 
mechanism,  an  igniter-operating  cam,  an  adjustable  part 
having  a  sliding  engagement  with  the    arm,  adapted  to  en- 


gage the  cam,  and  means  for  securing  the  part  at  different 
longitudinal  positions  on  the  arm. 

691,549.  Electric  Arc  Lamp.  Samuel  H.  Johnson, 
Stratford,  England.  Application  filed  July  29, 
1901. 

The  lamp  has  a  thermo-expansive  strip  which  forms  a 
part  of  the  circuit.  A  pivoted  lever  for  regulating  the 
carbon  is  connected  to  one  end  of  the  strip,  and  a  spring 
is  adapted  to  raise  the  lever  when  the  strip  expands.  A 
main  slip  clutch  on  the  upper  carbon  is  connected  to  the 
lever  by  a  non-rigid  link.  There  is  a  rest  on  which  the 
main  clutch  trips  when  at  its  lowest  position,  aod  a  second 
slip  clutch  encircling  the  carbon  above  the  main  clutch  is 
normally  tilted  by  a  counlerweighted  pivoted  lever  and 
has  stops  to  limit  the  motion  of  the  lever.     (See  cut.) 


NO.    691,393. — MEASURING   INSTRUMENT 


691,557.  Handle  for  Making  and  Breaking  Circuits. 
Robert  E.  Leve,  New  York,  N.  Y.  Application 
filed   November    14,    1901. 

The  handle  comprises  a  suitable  casing  for  receiving 
the  grasp  of  the  hand,  a  rotary  wheel  mounted  within  the 
casing  aod  having  its  periphery  separated  into  alternate 
conducting  and  non-conducting  sections,  sets  of  contact 
pieces  arranged  to  engage  simultaneously  either  conduct- 
ing sections  or  non-conducting  sections,  and  a  ratchet 
pinion  mounted  to  rotate  with  the  wheel,  A  spring- 
actuated  lever  is  mounted  within  the  casing  and  a  pawl  is 
carried  by  the  lever  in  position  to  engage  the  ratchet 
wheel  and  a  plunger  extending  through  the  wall  of  the 
handle  casing  into  engagement  with  the  lever,  the  plunger 
being  under  the  control  of  the  hand  of  the  operator  while 
grasping  the  handle. 

691,563.  Lamp  Socket  for  Incandescent  Electric 
Lamps.  Andrew  McKenzie,  Providence,  R.  L. 
assignor  of  two-thirds  to  Joseph  M.  Mann  and 
Ellis  C.  Beuzard,  Jr.,  Providence,  R.  L  Appli- 
cation filed  April  29,   igoi. 

The  lamp  socket  is  provided  with  a  spring  detent  having 
a  toe  and  a  lamp  base  has  a  slot  to  receive  the  toe  and 
lock  the  base  to  the  socket. 

691,587.  Punching  Register.  Charles  Berst,  New 
Albany,    Lid.    Application   filed   July    12,    1900. 

The  apparatus  has  an  electromagnet  lor  controlling  the 
lock  for  a  gear  train  which  operates  the  registering 
device. 

691,600.  Manufacture  of  Electrical  Condensers. 
Jesse  Coates,  Lynn,  Mass.,  assignor  to  the  Gen- 
eral Electric  company,  Schenectady,  N.  Y.  Ap- 
plication filed  January  2,  1901.  Renewed  August 
9,  1901. 

The  method  of  impregnating  an  absorbent  body  is  de- 
scribed. It  consists  in  drying  the  body,  removing  saseous 
bodies  confined  in  ihe  body,  filling  the  body  with  molten 
insulating  material  through  the  action  of  capillary  attrac- 
tion, then  cooling  the  body  in  such  a  manner  that  insulat- 
ing fluid  at  its  edges  is  the  last  to  solidify. 

691,611.  Electric  Battery.  Albert  do  Dion  and 
Georges  Bouton,  Puteaux,  France.  Application 
filed  February  6,  1901. 

A  storage  battery  is  described.  The  positive  electrode 
consists  of  a  metallic  vessel  adapted  to  contain  an  excit- 
ing fluid.  The  negative  electrode  consists  of  a  metallic 
strip  embedded  in  a  compressed  block  of  oxide  of  copper, 
A  piece  of  copper  gauze  incloses  the  compressed  block, 
and  the  block  and  gauze  are  adapted  to  conform  to  the 
inner  face  of  the  vessel  and  lit  snugly  within  the  same. 


NO.    691,549. — ARC   LAMP, 

691,618.  Locking  Device  for  Motor-reversing 
Switches.  Frank  W.  Garrett  and  Emmett  W. 
Stull.  Johnstown,  Pa.,  assignors  to  the  Lorain 
Steel  company,  Johnstown,  Pa.  Application 
filed  June  28,  1901. 

Two  electric  switches  are  combined  with  co-operating 
locking  members  carried  thereby  and  arranged  to  lock 
one  of  the  switches  except  at  such  times  as  the  other  is  at 
a  predetermined  position,  a  spring  tending  to  hold  the 
members  in  locking  relations,  and  means  carried  by  one 
of  the  switches  for  terminating  such  relations  at  a  certain 
point  in  the  movement  of  the  last-named  switch. 

691,638.  Electromagnetic  Regulator  for  Admission 
Valves  of  Hydrocarbon  Motors.  Arthur  C. 
Krebs,  Paris,  France,  assignor  to  Ste.  Ame.  des 


Anciens  Etablissement  Panhard  et  Levassor, 
Paris,  France.  Application  filed  October  29, 
1900. 

An  electromagnet  is  adapted  when  energized  to  hold  an 
automatic  suction  admission  valve  closed.  An  electric 
circuit  passes  through  the  electromagnet,  and  a  governor 
driven  by  the  motor  controls  the  circuit  to  hold  the  valve 
closed  and  thereby  stop  the  supply  of  combustible  to  the 
cylinder,  thus  retarding  the  movement  of  the  motor,  throw- 
ing the  cylinder  out  of  action  so  long  as  the  sp  ed  is  too 
great,  and  permitting  it  to  come  again  into  action  when 
the  speed  becomes  normal. 


System.     Georg    Ritter,    Stutt- 
Application  filed   November  2, 


691.664.  Telephone 
gart,  Germany. 
1900. 

Parts  of  the  system  are  as  follows:  Substation  jacks,  a 
pair  of  plugs,  their  connecting  conductors,  a  central-sta- 
tion telephone,  a  holder  for  the  answering  plug  when  not 
in  use,  means  operated  by  the  removal  of  the  answering 
plug  from  its  holder  for  connecting  the  central-station 
telephone  with  the  calling  line,  a  clearing-out  annuncia- 
tor, circuit-changing  means  operated  by  the  insertion  of 
the  connecting  plug  in  a  jack  for  substituting  the  clearing- 
out  annunciator  for  the  central-station  telephone  in  the 
talking  circuit,  a  source  of  calling  current,  call  circuit- 
closing  mechanism  for  connecting  the  source  with  the  sub- 
station line  to  be  called,  a  connecting  device  between  the 
circuit-changing  means  and  the  call  circuit-closing  mech- 
anism whereby  the  latter  is  actuated  by  the  former,  releas- 
ing mechanism  for  releasing  the  call  circuit-closing 
mechanism  from  the  control  of  the  connecting  device,  and 
means  for  returning  the  mechanism  to  its  initial  position. 

691.665.  Telephone  System.  Georg  Ritter,  Stutt- 
gart, Germany.  Original  application  filed  Au- 
gust 16,  iSgS.  Divided  and  this  application  filed 
July    iS,    1901. 

The  system  has  a  number  of  sub-station  cenductors  and 
connector  conductors  for  completing  the  connection  be- 
tween the  substation  conductors,  whereby  a  talking  ciicuit 
is  completed.  A  grounded  branch  circuit  leads  from  the 
talking  circuit.  There  is  a  register  circuit  with  electro- 
magnetic means  arranged  to  close  the  circuit,  and  means 
at  the  called  substation  for  grounding  one  of  the  sub- 
station conductors,  whereby  the  branch  circuit  is  closed. 

691,667.  Synchronous  Telegraph  System.  Henry  A. 
Rowland.  Baltimore,  Md.,  assignor  to  the  Row- 
land Telegraphic  company,  Baltimore,  Md. 
Application  filed  February  24,   1899. 

In  the  system  are  combined  a  conductor  carrying  a 
periodically  varying  electric  current,  a  relay  operated  by 
the  current,  a  main  local  circuit  carrying  a  direct  current, 
a  shunt  circuit  connected  through  proper  resistances 
across  the  main  local  circuit,  a  branch  circuit  connected 
to  the  shunt  circuit  and  passing  thro'gh  the  contacts  of 
the  relay,  a  sunflower  and  trailer  device  having  its  seg- 
ment circuits  connected  to  the  tongue  of  the  relay  and  its 
trailer  connected  to  the  shunt  circuit  and  a  plurality  of 
selecting  relays  connected  in  the  segment  circuit. 


NO.  691,675.  —  MANUFACTURE  OF  ELECTRICAL  CONDENSERS. 

691,675.  Manufacture  of  Electrical  Condensers. 
Elihu  Thomson.  Swampscott,  Mass.,  assignor  to 
the  General  Electric  company,  Schenectady, 
N.    Y.     Application  filed  January  2,   190!. 

The  method  of  impregnating  condensers  is  described. 
It  consists  of  baking  the  condensers  so  as  to  dry  them 
thoroughly,  maintaining  a  partial  vacuum  about  the  con- 
denser to  remove  gaseous  bodies  confined  in  the  sub- 
stance of  the  condenser,  partially  submerging  the 
condenser  in  a  body  of  molten  insulating  material  and 
allowing  the  unsubmereed  portion  cf  the  condenser  to 
take  up  the  insulating  fluid  through  capillary  attraction, 
then  totally  submerging  the  condenser,  cooling  the  same 
slowly  and  applying  pressure  as  the  cooling  progresses. 
(See  cut.) 

691,683.  Automatic  Electric  Signal.  Frederick  E. 
Weinel,  Apollo,  Pa.,  assignor  of  one-half  to 
Warren  E.  Rau'b,  Apollo,  Pa.  Application  filed 
March  26,  1901. 

In  the  signaling  system  described  are  combined  the 
track  rails  and  adjacent  electromechanically  operated 
signaling  mechanism  forming  a  signaling  station  or  sec- 
tion, a  battery  situated  at  each  station,  electric  circuits  in 
which  the  battery,  trackway  and  signaling  mechanisms  are 
included,  means  operable  from  a  vehicle  for  closing  the 
circuit,  and  a  telephone  situated  at  each  station  and  hav- 
ing its  primary  energizing  circuit  in  communication  with 
the  hatteiy,  the  secondary  or  line  circuits  of  the  tele- 
phones of  each  station  in  the  system  being  connected  in 
series. 


Thorsten  von  Zweig- 
Application  filed  July 


691.692.  Controlling  System, 
bergk,  Preston,  England. 
8,    1901. 

The    system   comprises  a    main    controller,   a  series  of 
•  pneumatic  mechanisms,  one  for  each  active  position,  and 
electric  means  for  controlling  the  series  of  mechanisms. 

691.693.  Spark  Interrupter.  Thorsten  von  Zweig- 
bergk,  Preston,  England.  Application  filed  Oc- 
tober 30,  1901. 

Means  adapted  to  cause  an  electric  spark  of  a  blow-out 
device  consist  of  a  coil  surrounded  by  an  exposed  non- 
magnetic conducting  sleeve  adapted  to  stand  within  the 
sweep  of  the  arc  of  such  spark. 

Reissue. 

11,961.  Means  for  Driving  Dynamos  from  Car 
Axles.  John  L.  Creveling,  New  York,  N.  Y., 
assignor  to  the  Safety  Car  Heating  and  Lighting 
company,  a  corporation  of  New  jersey.  Appli- 
cation filed  September  23.  1901.  Original  No. 
037,766,  dated  November  28,  1899. 

A  truck  and  a  rotary  axle  are  combined  with  a  fixed 
and  movable  sheave  upon  the  axle,  a  dynamo  and  arma- 
ture shaft,  a  fixed  sheave  upon  the  armature  shaft,  an  idler 
pivotally  supported  so  as  to  leave  a  clear  space  between 
itand  the  fixed  sheave,  and  an  endless  belt  passing  from 
the  armature  sheave  to  the  idler  against  the  axle  sheave, 
and  in  operative  contact  with  each  sheave. 
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New  Equipment    of  Chicago    Fire-alarm 

System. 
During  the  last  year  a  great  many  clianges  have 
been  made  in  the  Chicago  fire-alarm  telegraph  sys- 
tem. The  old  office,  the  old  instruments  and  the  old 
wires  have  been  remodeled,  rebuilt,  rearranged,  and 
new  instruments  and  apparatus  added,  until  the 
equipment  represents  nearly,  if  not  quite,  a  new 
system  with  all  the  admirable  features  of  the  old 
retained,  some  of  its  intricacies  removed  and  other 
new  and  desirable  additions  made. 

In  the  central  station  in  the  City  Hall  the  interior 
of  the  fire-alarm  office  has  recently  been  rebuilt 
with  the  object  of  making  it  strictly  fireproof,  and 
so  grouping  the  best  of  the  old  instruments  with 
other  new  and  original  devices  as  to  facilitate  the 
handling  of  alarms  and  other  department  business. 
.-\s  shown  in  the  illustration  on  this  page  (Fig.  l),a 
new  marble  counter  has  been  built  inside  of  the 
space  formerly  enclosed  by 
the  old  one.  It  encloses  a 
floor  space  of  52  square 
feet,  as  against  320  square 
feet  enclosed  in  the  old  ar- 
rangement. The  actual 
counter  space  on  whicli  the 
instruments  are  mounted 
has  an  area  of  Si  square 
feet,  while  the  old  counter 
had  an  area  of  i-t2  square 
feet.  The  instruments  have 
been  brought  as  close  to- 
gether as  practicable  and 
the  floor  space  has  been  re- 
duced to  minimize  the  dis- 
tance traveled  and  to  keep 
the  operators  as  near  as 
possible  to  the  receiving 
and  transmitting  instru- 
ments while  testing  lines 
and  doing  other  routine 
work. 

The  frame  of  the  new 
counter  is  of  angle  iron.  The 
top,  on  which  are  mounted 
the  instruments,  and  the  up- 
right panels,  on  which  are 
mounted  the  testing  and 
charging  devices,  are  of  red 
Tennessee  marble.  The  re- 
lays on  which  the  alarms 
are  received  from  the  street 
boxes  (called  signal-line  re- 
lays) are  arranged  on  the 
north  side  of  the  counter 
(at  the  right  hand  in  the 
picture)  in  banks  of  five, 
and  the  instruments  used 
for  sending  the  alarms  to  the 
engine  companies  are  lo- 
cated on  the  south  counter. 
The  relays  on  the  transmit- 
ting lines,  called  joker  re- 
lays, are  also  arranged  in  banks  of  five.  The  devices 
used  for  testing  lines  and  charging  batteries  are 
mounted  on  panels  back  of  their  relays  in  groups 
to  correspond  with  the  relays. 

A  telephone  switchboard  used  tor  Fire  Depart- 
ment business  only  is  located  on  the  east  end  of 
the  counter,  and  to  it  are  connected  the  main  tele- 
phone lines  leading  to  the  quarters  of  all  engine 
and  hook-and-ladder  companies  and  all  Fire  De- 
partment officials.  A  100-line  telephone  switch- 
board, used  also  (but  not  exclusively)  for  Fire  De- 
partment business,  is  located  at  the  west  end  of 
the  counter,  just  outside  of  the  entrance  to  the 
enclosed  space,  as  clearly  shown  in  the  picture.  All 
the  telephone  lines  entering  the  office  are  connected 
to  this  board. 

Adjoining  and  to  the  right  of  each  signal-line 
relay  is  a  facile  pen-inking  register,  a  sounder 
and  tw-o  transmitting  keys.  Each  signal-line  relay 
with  a  key  and  three-pointed  switch  is  mounted  on 
a  slate  base  and  wired  underneath  to  brass  legs 
which  set  in  metal  cups  filled  with  mercury.  The 
main  and  local  wires  are  soldered  to  the  metal  cups 
and  any  relay  can  be  lifted  out  and  another  one 
substituted  without  disconnecting  the  wires.  The 
three-pointed  switch  rests  normally  on  a  point  con- 
nected with  a  vibrating  bell  and  can  be  moved  suc- 


cessively to  the  sounder  and  register  points,  as  de- 
sired. Each  joker-line  relay  has  a  key  and  sounder 
mounted  with  it  on  a  slate  base,  and  is  provided 
with  legs  and  mercury  cups,  the  same  as  the  signal- 
line  relays.  Attached  to  the  key  of  each  joker  relay 
is  a  circular  armature,  operative  by  an  electromag- 
net, placed  underneath  and  connected  through  a 
closed-circuit  push  key  to  a  master  key,  from  which 
all  the  joker-line  keys  can  be  operated  at  once. 

All  the  lines  entering  this  office  are  metallic-circuit. 
The  wires  enter  the  City  Hall  from  underground 
subways.  They  are  rubber-covered  and  in  lead-en- 
cased cables,  terminating  in  cable  heads  in  the  base- 
ment, from  whence  each  wire  leads  to  a  marble 
terminal  board,  also  located  in  the  basement,  under- 
neath the  office,  and  from  there  to  an  electrome- 
chanical circuit^breaker  of  original  design,  mounted 
on  the  testing  board  back  of  the  relay  to  which 
its     number     corresponds.     This     device     is     within 


NEW    EQUIPMENT   OF   CHICAGO    FIRE-ALARM     SYSTEM. — APPARATUS    COMPACTLY   ARRANGED   ON 
HORSESHOE-SHAPED    COUNTER. 

reach  of  the  operator,  and,  when  tripped  off  by  an 
abnormal  current,  it  leaves  a  break  in  the  line  and 
can  be  instantly  reset  after  the  dangerous  current 
is   removed  from  the  circuit. 

The  telephone  switchboard  on  the  counter  at  the 
east  end  of  the  room  is  provided  with  two  tele- 
phones, one  of  which  can  be  plugged  in  on  any 
line  in  the  regular  way.  The  other  telc;,l'r.ne  (the 
wiring  of  which  is  shown  by  Fig.  6,  on  the  next 
page)  is  connected  to  repeating  coils,  so  arranged 
that  with  it  a  message  can  be  sent  to  all  Fire  De- 
partment   companies    and    officials    simultaneously. 

A  current  of  40  milliamperes  is  maintained  on 
each  signal  and  joker  line.  The  electromotive  force 
is  constant  and  the  current  kept  so  by  varying  the 
resistance  through  a  sliding  rheostat,  as  may  be 
seen  in  Figs.  2  and  3.  The  current  is  furnished 
by  537  i2-ampere-hour  storage  cells  and  18  small 
generators.  The  cells  are  arranged  in  batteries  of 
six.  eight,  10.  12,  15,  20,  25  and  30,  the  number 
of  cells  varying  to  correspond  with  the  length  or 
resistance  of  the  line.  The  18  generators  are  located 
in  a  room  near  the  office  and  are  direct-coupled  to 
motors,  all  being  mounted  on  marble  bases  in  sets 
of  six  generators  and  two  motors  on  each  base, 
three  generators  being  driven  by  each  motor.  The 
potentials    of    the    generators    are    normally    40,    70 


and  100  volts,  but  can  be  varied,  if  desired,  by  cut- 
ting resistance  in  and  out  of  the  fields  with  sliding 
rheostats. 

Each  signal  and  joker  line  has  an  individual  bat- 
tery, which  is  used  only  on  one  line,  and  a  spare 
battery  of  the  same  number  of  cells,  which  is  used 
on  several  lines.  The  batteries  are  charged  and 
discharged  on  schedule  time,  each  battery  being 
charged  at  a  one-ampere  rate  12  hours  and  dis- 
charged at  a  .04-ampere  rate  for  132  hours,  allow- 
ing for  a  loss  of  over  50  per  cent  The  batteries 
are  tested  for  voltage  once  a  day  by  the  operator 
and  each  cell  is  tested  separately  once  a  day  by  the 
batteryman.  There  are  12  contact  pieces  for  each 
line  on  the  testing  and  charging  board,  and  the  lines 
are  tested,  instruments  cut  in  and  out  and  batteries 
changed  and  charged  by  the  use  of  plugs  in  various 
combinations   with   the   contact   pieces. 

This  office  is  the  terminal  point  of  over  3,500  miles 
of  wire,  covering  an  area 
of  190.6  sauare  miles.  It 
connects  directly  with  1,408 
public  fire-alarm  boxes  and 
over  100  engine,  hook-and- 
ladder  and  chemical  compa- 
nies' quarters,  and  indi- 
rectly through  switchboards 
with  1,385  police  boxes  and 
about  40,000  residence  and 
office  telephones  of  the  Chi- 
cago Telephone  company. 
It  can  receive  alarms  from 
any  of  these  stations.  When 
an  alarm  is  received  it  is 
sent  to  every  Fire  Depart- 
ment station,  police  station 
and  newspaper  office  in  the 
city.  It  is  sent  to  the  Fire 
Department  stations  over 
two  separate  lines,  two 
rounds  (each  round  repre- 
senting the  number  of  the 
box)  being  sent  over  each 
line.  It  is  received  in  dots 
and  spaces  on  inking  reg- 
isters and  also  on  small 
bells.  A  record,  consisting 
of  the  number  of  the  box 
repeated  four  times,  is  re- 
ceived in  each  engine  house. 
The  time  consumed  from 
the  pulling  of  a  box  to  the 
recording  of  four  complete 
rounds  averages  about  25 
seconds.  There  was  a  total 
of  7,893  alarms  received  and 
transmitted  by  the  office 
during  the  year  1901. 

The  arrangement  of  the 
instruments  and  testing 
apparatus  makes  it  possible 
for  an  operator  to  answer 
and  test  for  a  line  repairer 
and  also  receive  and  transmit  an  alarm  of  fire  with- 
out taking  a  step  from  his  original  position. 

Referring  to  the  diagrams,  collectively,  Fig.  2 
shows  contact  pieces  for  five  signal  lines  (one  bank) 
and  the  main  line  wiring  for  one  circuit,  indicating 
the  regular  battery  and  spare  battery,  relay  key 
and  rheostat;  also  the  wiring  for  the  testing  instru- 
ments. Fig.  3  represents  the  main-line  wiring  for 
one  joker  line,  with  battery,  relay  key,  rheostat  and 
pole-changer.  Fig.  4  indicates  the  local  wiring  for 
two  banks  of  signal  lines,  with  the  local  battery 
annunciators,  switches,  vibrating  bell,  sounders  and 
register.  Fig.  5  shows  the  local  connections  to  the 
striking  keys,  joker  pole-changers  and  leads  to  local 
batteries,  while  Fig.  6  is  a  diagram  of  the  main 
line  and  local  connections  of  the  telephone  board 
used  for  Fire  Department  business  exclusively,  with 
repeating  coils,  condensers,  batteries,  switches,  trans- 
mitter and  receiver  for  sending  messages  over  sev- 
eral lines  simultaneously  and  also  the  wiring  for 
the  telephone  used  on  each  line  separately. 

The  new  fire-alarm  equipment  described  above  is 
very  complete,  and  at  the  same  time  remarkably 
compact  and  as  simple  as  apparatus  of  this  character 
can  be.  It  contains  many  new  features  devised  by 
Mr.    E.    B.    Ellicott,   the   city   electrician,    and    Mr. 
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William    Carroll,   superintendent  of  construction    of 
the    city's    Department    of    Electricity. 


National  Bureau  of  Standards. 

'J'hc  National  Bureau  of  Standards  of  Washing- 
ton, D.  C,  through  Director  S.  W.  Stratton,  has 
issued  its  first  circular  of  information,  which  an- 
nounces the  organization  of  the  bureau,  and  reads 
as   follows : 

By  an  act  of  Congress  approved  March  3,  1901, 
the  ottice  of  Standard  Weights  and  Measures  of  the 
Treasuo'  Department  was.  on  July  i.  igor,  super- 
seded by  the  National  Bureau  of  Standards,  the 
functions  of  which  are  as  follows :  The  custody  of 
the  standards ;  the  comparison  of  the  standards  used 
in  scientific  investigations,  engineering,  manufactur- 
ing, commerce  and  educational  institutions  with  the 
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FIG.      2.       CHICAGO      FIRE-ALARM      SYSTEM.  —  DIAGRAM      OF 
BANK    OF    CONTACT    PIECES. 

Standards  adopted  or  recognized  by  the  government; 
the  construction,  when  necessary,  of  standards,  their 
multiples  and  subdiA'isions ;  the  testing  and  calibra- 
tion of  standard  measuring  apparatus ;  the  solution 
of  problems  which  arise  in  connection  with  stand- 
ards; the  determination  of  physical  constants  and 
the  properties  of  materials,  when  such  data  are  of 
great  importance  to  scientific  or  manufacturing  in- 
terests and  are  not  to  be  obtained  of  sufficient  ac- 
curacy elsewhere. 

The  bureau  is  authorized  to  exercise  its  functions 
for  the  government  of  the  United  States,  for  any 
state  or  municipal  government  within  the  United 
States,  or  for  any  scientific  society,  educational  in- 
stitution, firm,  corporation,  or  individual  within  the 
United  States  engaged  in  manufacturing  or  other 
pursuit  requiring  the  use  of  standards  or  standard 
measuring  instruments. 

For  all  comparisons,  calibrations,  tests,  or  investi- 
gations, except  those  performed  for  the  government 
of  the  United  States  or  state  governments,  a  rea- 
sonable fee  will  be  charged.  Provision  is  also  made 
for  the  purchase  of  a  site  and  the  erection  of  a  suit- 
able  laboratory,    its    equipment   with    the   most    im- 
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proved  facilities  and  the  personnel  necessary  for 
the  organization   of  tlie    bureau. 

A  suitable  site  has  been  selected  in  Washington 
in  a  locality  free  from  mechanical  and  electrical  dis- 
turbances, and  yet  easy  of  access.  Plans  arc  being 
prepared  for  a  physical  laboratory  which  will  be 
equipped  with  apparatus  and  conveniences  for  carry- 
ing on  investigations,  and  for  testing  standards  and 
measuring  instruments  of  all  kinds.  Also  a  some- 
what smaller  building,  to  be  known  as  a  mechanical 
laboratory,  which  will  contain  the  power  and  general 
electrical  machinery,  the  instrument  shop,  refrigerat- 
ing plant,  storage  batteries,  dynamos  for  experi- 
mental purposes,  and  laboratories  for  electrical  meas- 
urements requiring  heavy  currents. 

Tiie  construction  of  the  buildings  will  be  pushed 
as  rapidly  as  possible,  and  it  is  expected  that  they 
xvill   be   ready   for   pccupapcy   by   January    i,   1903. 


For  the  present,  additional  quarters  have  been  se- 
cured in  the  building  occupied  by  the  former  office 
of  Standard  Weights  and  Aleasures.  with  a  view  to 
the  organi;!ation  of  the  bureau  and  the  immediate 
development  of  the  more  needed  extensions  of  the 
work  heretofore  carried  on.  such  as  photometric 
measurements,  the  testing  of  instruments  for  deter- 
mining high  or  low  temperatures,  clinical  thermom- 
eters, chemical  glass  measuring  apparatus,  elec- 
trical apparatus  used  to  measure  alternating  cur- 
rents, pressure  gauges  and  meteorological  instru- 
ments. 

For  the  present,  however,  the  work  of  the  bureau 
will  be  limited  to  the  comparison  of  the  following 
standards  and  measuring  instruments,  either  for 
commercial  or   scientific  purposes: 

Length  Measures. — Standard  bars  from  one  to  10 
feet,  or  from  one  decimeter  to  five  meters;  base  bars; 
bench  standards ;  leveling  rods ;  graduated  scales ; 
engineers'  and  surveyors'  metal  tapes,  one  to  300 
feet,  or  from  one  to  100  meters. 

Weights. — From  o.oi  grain  to  50  pounds,  or  from 
o.r    milligram    to    20   kilograms. 

Capacity  Measures. — From  one  fluid  ounce  to  five 
gallons,  or  from  one  milliliter  to  10  liters. 

Thermometers. — Between  32°  and  120°  Fahrenheit, 
or  o"  to  50*"   Centigrade. 

Polariscopic  Apparatus. — Scales  of  polariscopes, 
quartz  control  plates  and  other  accessory  apparatus. 

Hydrometers. — Alcoholometers,  salinometers,  and 
saccharometers.  whose  scales  correspond  to  densi- 
ties between  0.85  and  1.20. 

Resistances. — Standard  coils  of  the  following  de- 
nominations: I,  2,  5,  10.  TOO.  T.ooo.  10,000,  100,000 
ohms ;  low-resistance  standards  for  current  measure- 
ments of  the  follow'ing  denominations:  o.i.  o.oi, 
o.ooT,  o.oooi  ohms.  Coils  of  resistance  boxes ;  po- 
tentiometers;   ratio  coils. 

Standards  of  Electromotive  Force. — Clark  and 
other  standard  cells. 

Direct-current  Measuring  Apparatus. — Millivolt- 
meters  and  voltmeters  up  to  150  volts;  ammeters  up 
to   50  amperes. 

It  is  the  desire  of  the  bureau  to  co-operate  with 
manufacturers,  scientists,  and  others,  in  bringing 
about  more  satisfactory  conditions  relative  to  weights 
and  measures,  in  the  broader  meaning  of  the  term. 
and  to  place  at  the  disposal  of  those  interested  such 
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information  relative  to  these  subjects  as  may  be  in 
possession  of  the  bureau.  All  communications  and 
articles  should  be  addressed  "National  Bureau  of 
Standards,  Washington,  D.  C." 


New  Automobile  Coach. 

A  new  type  of  automobile  coach  has  made  its  ap- 
pearance in  Chicago,  and  it  is  stated  that  it,  with  11 
similar  vehicles,  will  be  put  into  service  on  regular 
'bus  lines  by  a  company  that  is  now  being  organized. 
The  new  type  of  coach  is  a  handsome  vehicle,  with 
a  seating  capacity  of  18  persons,  and  is  14  feet  in 
length  by  five  feet  eight  inches  in  breadth.  The 
seats  are  placed  lengthwise  of  the  'bus  and  across 
the  rear  end,  the  entrance  being  at  the  front  end. 
The  operator  is  seated  inside,  at  the  left  of  the  door. 
The  gasoline  engine,  which  supplies  the  power,  and 
all  the  other  machine  parts  are  placed  in  the  frame 
under  the  center  of  the  carriage,  and  the  whole 
rests  on  springs,  the  body  being  interchangeable 
with  any  other  suitable  body,  the  same  propelling 
apparatus  to  be  used  with  both. 

The  engine  drives  on  to  the  back  axle  by  a  crank- 
shaft. The  water  used  to  dissipate  the  heat  of  the 
engine  is  forced  by  a  centrifugal  pump  into  pipes 
which  convey  it  into  the  coach  body,  where  it  is  used 
for  heating  in  cold  weather.  Five  acetylene-gas 
lamps  are  supplied  for  lighting  and  six  i6-candle- 
power  incandescent  lights  are  in  place,  and  the  'bus 
IS  wired  so  that  electric  liglit  may  be  used  at  option. 
A  small  dynamo  is  placed  underneath  the  coach  at 
the  left  side  to  supply  the  current.  It  is  driven  by 
a  friction  disk,  like  the  circulating  pump.  The  en- 
gine has  five  speeds,  but  the  coach  may  be  run  at 
any  speed  up  to  15  miles  an  hour,  as  the  controller 
has  a  friction  clutch. 

One  advantage  asserted  for  this  coach  is  the  cheap- 
ness with  whicli  it  may  be  operated,  as  the  cost  of 
fuel  and  lubricating  oil  for  10  hours'  running,  in 
which  time  about  80  miles  may  be  covered,  will  not 
exceed  $r.  according  to  the  Chicago  Automobile 
company,  which  manufactures  the  vehicles.  The  plan 
nf  the  operating  company  is  to  give  'bus  service  on 
the  North  and  West  Sides  of  Chicago.  W.  O.  Worth 
of  Chicago  is  the  inventor  of  the  coach. 


The  .American  Tin  Plate  company  at  El  wood, 
Tnd..  is  installing  a  complete  electric-light  plant  in 
its   factory  at  a  cost  of  $15,000. 


Large  Electric    Passenger    Elevators  in 
London. 

There  have  recently  been  installed  at  several  sta- 
tions on  the  City  and  South  London  underground 
railway  in  London  some  very  large  electric  ele- 
vators that  are  used  exclusively  for  passenger 
service.  Ten  installations  have  been  made,  the  num- 
ber of  elevators  at  each  station  varying  from  one 
to  five.  _  A  typical  arrangement  of  the  elevators  is 
shown  in  Fig.  i,  which  illustrates  a  three-elevator 
installation.  The  capacities  of  the  elevators  range 
from  55  people  to  100  people.  In  some  cases  the 
driving  gear  is  placed  at  the  top,  as  indicated  in 
Fig.  I,  while  others  have  the  mechanism  at  the 
bottom. 

The  ordinary  working  speed  is  180  feet  per  min- 
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ute  for  all  elevators.  The  cages  and  balance  weights 
are  guided  by  means  of  rails  attached  to  the  shaft 
linings,  and  are  directly  connected  by  eight  flexible 
steel  ropes,  passing  up  from  the  top  of  the  cages 
over  a  patent  system  of  driving  pulleys,  then  over 
guide  pulleys,  down  to  the  balance  w^eights.  Buffers 
are  fixed  underneath  the  cages  and  balance  weights, 
to  stop  them  without  shock  should  they  over-run 
the  regular  stopping  places. 

The  balance  weight  is  made  up  of  a  number  of 
cast-iron  pieces  held  together  by  long  bolts,  and 
fitted  with  guide  slippers  at  top  and  bottom.  The 
total  \veight  is  equal  to  the  weight  of  the  cage  plus 
half  the  load.  The  buffers  consist  of  cast-iron  rams 
fixed  to  the  cage  and  balance  weight,  working  in 
cast-iron  dash  pots,  which  are  supported  on  long 
bolts  on  which  they  can  slide. 

The  overhead  structure  consists  of  rolled  joist 
columns  and  riveted  girders  of  mild  steel,  placed 
direct  on  the  top  flange  of  the  lining  of  the  shaft. 
The  columns  are  braced  together  where  possible, 
and  tied  together  by  cross  girders  on  the  top. 

The  hoisting  gear  comprises  a  patent  arrange- 
ment of  rope  sheaves  driven  by  means  of  worm 
gearing.     The    latter    consists     of     a    case-hardened 
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FIG.    6.       CHICAGO   FIRE-ALARM    SYSTEM. — TELEPHONE  RE- 
PEATING  COILS. 

mild-Steel  worm  forged  on  the  shaft,  gearing  with 
a  steel  worm  wheel  having  a  phosphor-bronze  rim. 
The  worm  and  wheel  are  inclosed  in  a  cast-iron 
casing  forming  an  oil  'bath,  thus  insuring  contin- 
uous lubrication.  The  worm  is  placed  above  the 
wheel,  so  that  any  adjustments  may  be  carried  out 
witli  a  minimum  of  trouble.  The  worm  gear  is 
supported  on  a  massive  bedplate  extended  to  carry 
the  motor  and  automatic  brake. 

A  magnetic  brake  is  used  and  it  is  arranged  so 
that  when  the  current  is  off  and  the  magnets  not 
excited,  a  weighted  lever  forces  the  brake  blocks 
against  the  brake  pulley,  which  forms  part  of  the 
coupling  between  the  motor  and  worm  shafts.  When 
the  current  is  switched  on  to  work  the  elevator  the 
magnets  become  excited  and  raise  the  weighted 
lever,  so  that  the  grip  of  the  brake  blocks  is  re- 
leased; if  the  current  is  switched  off  or  interrupted 
accidentally,  the  weighted  lever  again  forces  the 
brake  blocks  against  the  brake  pulley,  and  brings 
the  elevator  quickly   and   smoothly  to  rest. 

The    ultimate   strength   of   the  eight   ropes   is  not  ■ 


February  8,   1902 


WESTERN    ELECTRICIAN 


93 


loss  than  24  limes  ihe  working  load.  The  ropes  are 
connected  to  the  cages  bj-  a  special  device,  which' 
obviates  the  necessity  for  sharp  bends  in  the  ropes. 
The  guides  are  supported  from  the  lining  of  the 
shaft  by  strong  brackets  made  of  mild-steel  plates 
and  angles. 

The  cages  are  as  large  as  can  be  conveniently  got 
into  the  available  space,  and  are  eight  feet  high. 
A  seat  is  placed  along  one  side  in  each  cage.  An 
emergency  door  is  fitted  in  each  cage,  to  enable  pas- 
sengers to  be  transferred  from  one  cage  to  another 
in  case  a  lift  should  stop  accidentally  between  the 
landings,  and  each  cage  has  two  entrances.  The 
suspension  frame  is  of  Siemens-Martin  steel,  and 
consists  of  strong  top  and  bottom  frames  connected 
with  stiff  bracing  round  the  sides  of  the  cage.  Long 
iron  slipper  guides  running  on  the  fixed  guides  in 
the  shaft  are  supported  by  the  iron  framing,  in  such 
a  manner  that  any  side  pressure  between  the  slipper 
guides  and  the  framing  is  transmitted  through 
springs,  to  prevent  shocks  being  transmitted  to  the 
cage. 

The  safety  gear  underneath  the  cage  is  normally 


FIG     I.       LARGE  ELECTRIC  PASSENGER   ELEVATORS   IN  LON- 
DON.— TYPICAL   ARRANGEMENT. 

set  with  the  springs  compressed  and  in  position, 
ready  to  act  when  a  strain  is  thrown  upon  a  small 
rope  from  a  lever  on  the  side.  This  gear  consists 
mainly  of  two  cast-steel  cams,  acting  as  a  pair  of 
powerful  tongs,  with  steel  jaws  arranged  to  grip  the 
steel  guides.  When  the  springs  are  released  and  al- 
lowed to  extend,  they  cause  a  tension  of  the  horizon- 
tal rod  going  through  the  center  of  the  springs,  and 
this  again  pulls  two  eccentric-shaped  cams  between 
the  long  ends  of  the  levers  so  as  to  force  them  apart 
and  thus  cause  pressure  on  the  guides  between  the 
short  ends  of  the  levers.  The  springs  are  very 
powerful,  and  the  pressure  brought  to  bear  on  the 
guides  is  sufficient  to  sustain  the  whole  weight  of 
tlie  cage  and  the  full  load  inside  it.  The  safety 
gear  is  designed  to  come  into  action  in  case  the 
speed  of  the  cage  should  exceed  the  normal.  Un- 
der normal  conditions  the  gear  is  locked  by  a  small 
catch,  which,  when  pulled  out,  releases  the  springs 
which  work  the  cams.  A  small  flexible  steel  rope 
connected  to  this  catch  passes  over  a  governor  pul- 


ley at  the  top,  and  then  down  to  the  balance  weight; 
the  governor  is  set  to  act  when  the  speed  reaches 
the  maximum  limit  of  200  feet  per  minute,  when 
>t  grips  the  rope  and  causes  a  strain  in  it  sufficient 
to  pull  out  the  catch  of  the  safety  gear  and  thereby 
bring  the  cage  to  rest. 

In  addition  to  this  governor  actuating  the  safety 
gear,  there  is  also  another  centrifugal  governor 
which  is  set  to  act  before  the  one  described  above, 
and  when  the  speed  at  which  this  is  set  to  work 
is  attained,  the  governor  releases  a  small  switch 
in  the  controlling-gear  circuit,  at  once  stops  the 
motor  and  applies  the  brake.  When  the  safety 
gear  comes  into  action  it  actuates,  in  addition  to 
the  cams  of  the  safety  gear,  a  switch  in  the  con- 
trolling-gear circuit,  which  immediately  stops  the 
motor  and  applies  the  brake.  The  arrangement  of 
the  driving  gear  and  driving  pulley,  motor,  and 
magnetic  brake  is  illustrated  in  Fig.  2,  while  Fig. 
3  shows  the  switch  panels  of  Bjornstad's  patent 
controlling  gear,  and  also  an  exterior  and  interior 
view  of  one  of  the  operating  switches  in  the  cages. 

The  motor  is  of  the  four-pole  ironclad  partially 
inclosed  type,  and  is  wound  "starting  compound," 
i.  e.,_  shunt  wound  with  a  few  series  turns,  so  that 
the  field  is  strengthened  when  the  current  increases. 
The  field  coils  are  wound  on  removable  brass 
formers.  The  upper  half  of  the  field  body  can  be 
lifted  off  with  the  magnet  coils,  thus  allowing  the 
easy  removal  of  the  armature,  and  giving  access  to 
every  part  of  the  machine.  The  armatures  are  of 
the  slotted-drum  type.  The  core  is  built  up  of  an- 
nealed charcoal  iron  discs  on  the  shaft,  which  is 
forged  in  the  shape  of  a  spider,  where  it  supports 
the   discs.     Half-round   grooves   are    formed    in    the 


The  electric  controlling  gear  is  arranged  in  ac- 
cordance with  the  Bjornstad  patent  system,  and 
consists  of  three  sets  of  main  switches,  each  worked 
by  a  solenoid  or  long-stroke  magnet.  One  set  of 
these  switches  closes  the  motor  circuit  for  the 
"down"  journey;  another  closes  the  circuit  for  the 
"up"  journey,  while  the  third  cuts  out  the  resistance 
in  the  armature  circuit.  The  solenoids  of  the  clos- 
ing switches  are  allowed  to  act  as  quickly  as  possi- 
ble, but  the  solenoid  of  the  rheostat  switch  is  fitted 
with  an  adjustable   dash   pot,   so  that   the   speed  at 


FIG.  2.      LARGE  BLECPRIC  PASSENGER  ELEVATORS  IN  LON- 
DON.— ARRANGEMENT   OF   DRIVING   GEAR. 

spider  arms  and  corresponding  half-round  notches 
in  the  discs,  and  through  these  are  passed  tight- 
fitting  bolts,  which  clamp  the  discs  together  when 
screwed  up,  and  also  act  as  efficient  driving  keys. 
The  shafts  are  of  mild  steel,  and  the  bearings  are 
lined  with  white  metal,  with  automatic  ring  lubrica- 
tion. The  commutators  are  made  of  hard-drawn 
copper,  insulated  with  the  best  mica,  and  the  sec- 
tions are  made  so  deep  that,  after  one  inch  radially 
has  been  turned  off,  they  are  still  able  to  carry  the 
full     current     without     undue    heating.    They     run 


FIG.  3.      LARGE  ELECTRIC  PASSENGER  ELEVATORS   IN  LON- 
DON.— SWITCH    PANELS   AND   OPERATING   SWITCHES. 

which  the  resistance  is  cut  out  is  constant,  and  is 
not  under  the  control   of  the  attendant  in  the  car. 

The  magnetic  brake  is  arranged  to  be  actuated 
direct  from  the  switch  in  the  car,  so  that  the  brake 
can  be  worked  independently  of  the  motor.  All 
the  principal  contacts  have  carbon  breaks,  and  mag- 
netic blow-outs  are  fitted  to  the  contacts  where  arc- 
ing takes  place.  The  controlling  switches  in  the 
cage  are  arranged  to  act  as  limit  switches,  as  the 
switch  arms  are  brought  'back  into  the  mid-position 
by  levers  fitted  to  the  back  of  the  switches  striking 
against  blocks  fixed  in  the  lift  shaft  at  the  top 
and  bottom  levels. 

The  elevators  were  built  by  Euston  &  Co.  of 
London,  and  the  above  description  is  condensed 
from  an  article  in  the  Electrical  Review  of  the 
same  city. 


Compressed-air  Explosion   in   Chicago. 

Compressed  air  caused  an  explosion  at  the  Union 
Traction  company's  power  house  on  North  Clark 
street  in  Chicago  on  January  31st.  The  iron  pipe 
leading  from  the  compressing  engine  to  the  water 
tank  and  thence  to  the  storage  jars  burst  between 
the  receiving  cylinder  of  the  compressor  and  the  tank. 
At  the  time  of  the  accident  there  was  a  pressure  of 
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FIG.    4.       LARGE   ELECTRIC   PASSENGER   ELEVATORS   IN    LONDON. — ELECTRICAL   CONNECTIONS   FOR   SWITCH    GEAR. 


sparklessly  at  all  loads,  and  in  both  directions,  with- 
out shifting  the  brushes;  the  latter  are  of  carbon. 

The  details  of  the  electrical  connections  for  the 
switch  gear  are  given  in  Fig.  4.  This  gear  is  said 
to  have  proved  itself  fully  efficient,  and  admirably 
suited  for  the  heavy  work  which  it  has  to  perform, 
and  the  wear  and  tear  of  the  contacts  and  other 
working  parts  are  reduced  to  a  minimum.  The 
average  efficiency  of  the  complete  elevator,  that  is, 
the  ratio  of  work  done  in  raising  the  unbalanced 
load  to  input  at  motor  terminals,  is  said  to  be 
about  50  per  cent. 


2,400  pounds  in  the  pipe,  which  is  not  considered 
high,  as  the  pipe  has  stood  a  test  of  4,000  pounds 
pressure.  Mr.  T.  A.  Henderson,  general  superin- 
tendent of  the  company,  says  that  the  explosion  was 
undoubtedly  due  to  the  presence  of  some  foreign 
gas,  as  the  pipe  was  broken  in  a  half-dozen  places, 
strong  joints  an  inch  in  thickness  being  broken  the 
same  as  weaker  parts.  The  mefal  of  which  the  pipe 
is  made  is  three-eighths  of  an  inch  thick  and  the 
diameter  of  the  pipe  is  2%  inches.  As  soon  as  the 
pipe  can  be  replaced  the  use  of  compressed  air 
will    be   continued  on  the   "owl"   cars. 
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T.    P.    Gaylord,   Chicago   WestiriRhouse 
Manager. 

The  recent  retirement  of  Mr.  B.  H.  Warren  from 
the  position  of  second  vice-president  of  the  West- 
inghouse  Electric  and  Manufacturing  company  of 
Pittsburg  was  the  occasion  for  several  changes  in  the 
staff  of  the  company.  Mr.  Arthur  Hartwell,  Clii- 
cago  manager  for  tlie  company,  was  advanced  to 
the  position  of  sales  manager  at  tiie  Pittsburg  office. 
His  successor,  now  in  charge  of  the  Cliicago  office 
of  the  Westinghouse  Electric  and  Manufacturing 
company,   is    Mr.    Truman    P.    Gaylord. 

Mr.  Gaylord  has  been  identified  with  the  Chicago 
office  of  the  Westinghouse  company  since  July,  1S99. 
coming  in  at  that  time  as  an  engineer  for  the 
company.     That   position    was    abolished    soon    after 


TRUMAN    p.    GAVLORD. 

and  Mr.  Gaylord  has  since  continued  as  general 
salesman. 

Mr.  Gaylord  was  born  in  Shelby,  Mich.,  on  Feb- 
ruary 15,  1871.  His  education  was  begun  in  the 
local  schools  there.  At  the  age  of  13  he  moved 
to  Chicago,  where  he  entered  the  old  Allen  Acad- 
emy. Graduating  from  the  academy,  he  went  to  the 
University  of  Michigan  and  entered  with  the  class  of 
1893  on  a  course  of  electrical  engineering.  At  the 
close  of  the  college  year  in  June,  1S92,  Mr.  Gaylord 
came  to  Chicago  and  took  a  position  under  Fred- 
eiick  Sargent,  and  later  under  R.  H.  Pierce,  as 
engineer  of  subways  and  underground  construction 
for  the  World's  Fair.  He  continued  in  that  work 
until  October  of  1893,  when  he  acceoted  the  position 
of  associate  professor  of  electrical  engineering  at 
the  Armour  Institute  of  Technology,  which  had 
recently  been  founded.  This  prevented  Professor 
Gaylord  from  returning  to  the  University  of  Mich- 
igan for  the  fourth  year  of  his  course  and  gradua- 
tion, as  had  been  his  original  intention,  upon  ac- 
cepting the  World's  Fair  work. 

Professor  Gaylord  continued  his  work,  which  was 
of  a  high  order,  with  the  Armour  Institute  until 
1898.  He  left  to  take  a  position  with  the  Chicago 
Edison  company.  He  was  a  year  with  the  Edison 
company,  ana  during  that  lime  organized  the  testing 
department,  which  has  proven  such  a  valuable  ac- 
quisition to  the  company's  system.  From  the  Edi- 
son company  Mr.  Gaylord  went  to  the  Westing- 
house office,  where  faithful  and  successful  work 
has  resulted  in  his  latest  advancement. 

As  a  recognition  of  Professor  Gaylord's  work  and 
his  services  in  building  up  the  electrical  engineering 
department  of  the  Armour  Institute,  the  trustees 
of  that  school  awarded  him  the  degree  of  electrical 
engineer.  Mr.  Gaylord  is  a  member  of  the  American 
Institute  of  Electrical  Engineers  and  enjoys  a  wide 
circle  of  acquaintances  among  engineers  and  elec- 
trical men.  His  careful,  thorough  work  and  his 
pleasing  personality  have  made  for  him  many  friends 
who   will    rejoice   in   his   latest   advancement. 


Electrical  Manufactures  of  Maine. 

The  census  report  on  the  manufactures  of  Maine 
for  1900  contains  the  following  information  con- 
cerning the  eight  electrical  construction  and  repair 
establishments  that  are  reported :  Total  capital, 
$17,875;  salaried  officials,  one,  with  salary  of  $200; 
average  number  of  wage  earners,  15,  with  wages 
of  $8,300;   miscellaneous   e.xpenses,  $1,328;   cost  of 


materials  used,  $ii,6go;  value  of  products,  $27,112. 
I'our  electroplating  establishments,  with  a  total  cap- 
ital of  $2,375,  were  also  reported.  Their  average 
number  of  wage  earners  was  one,  with  wages  of  $325. 
1  he  miscellaneous  expenses  of  the  four  concerns 
were  $430,  the  cost  of  materials  used,  $770,  and  the 
value  of  products,  $4,550. 


Street  Railways  in  New  York  State. 

In  the  annual  report  for  1901  of  the  State  Railroad 
Commission  of  New  York,  recently  submitted  to 
the  state  Legislature,  some  interesting  hgures  are 
given  on  electric  and  other  street  surface  railways 
m  that  state.  The  length  of  electric  lines  of  rail- 
roads in  the  state  was  increased  117.83  miles, '34 
new  street-railway  companies  were  incorporated, 
with  an  aggregate  length  of  proposed  railroad  of 
531-%  miles,  and  steam  surface  railro;tds  increased 
their  iTiileage  from  28,843.30  miles  in  igoo  to  32,119.- 
42  miles   in   1901. 

The  gross  earnings  of  the  street  surface  railroads 
amounted  to  $43,008,405  in  1901,  and  $40,811,563  in 
lyoo.  'ihe  net  earnings  were  $24,:,OI,450  in  1901, 
and  $23,589,180  in  1900,  while  the  surplus  for  the 
year  was  $1,007,783  in  1901,  and  $508,017  in  1900. 
1  he  companies  paid  dividends  in  1901  of  $3,159,- 
645.66,  as  against  $2,878,957.50,  in  1900.  The  total 
number  of  passengers  carried  in  the  state,  including 
those  carried  on  the  elevated  railroads  in  Brooklyn 
and  on  horse  railroads,  including  "transfers,"  during 
the  year  ended  June  30,  1901,  was  1,162,439,614,  an 
increase  over  1900  of  80,465,517.  The  number  car- 
ried in  the  boroughs  of  the  Bronx  and  Manhattan, 
New  York  city,  including  "transfers,"  was  594,- 
790,910,  an  increase  over  1900  of  27,646,811.  The 
number  carried  in  the  borough  of  Brooklyn  (includ- 
ing some  carried  in  the  borough  of  Queens),  includ- 
ing "transfers"  and  including  those  carried  by  the 
elevated  railroads,  was  347,155,911,  an  increase  over 
1900  of  23,925,272.  The  accidents  resulted  in  160 
persons  killed  and  867  injured  in  igoi,  of  which  28 
killed  and  425  injured  were  passengers  and  24  killed 
and  78  injured  were  employes. 


English  Ground-detector  Set. 

What  appears  to  be  a  useful  ground-testing  set 
has  recently  been  constructed  especially  for  the  mu- 
nicipal electrical  plant  at  Croydon,  England.  The 
apparatus  consists  of  a  small  portable  battery,  a 
standard  resistance  of  one  ohm,  and  a  very  accurate 
voltmeter  of  high  resistance,  the  method  used  for 
localizing  the  faults  being  a  fall-of-potential  one.  An 
adjustable  resistance  is  provided  for  keeping  the 
battery-current  constant.  The  apparatus  is  equipped 
with  the  necessary  reversing  and  change-over 
switches,  and  an  ammeter  is  provided  for  the  purpose 
of  regulating  the  charge  and  discharge  of  the  cells. 
The  voltmeter  has  a  ma.ximum  range  of  10  volts, 
and  the  readings  on  the  scale  can  either  be  taken 
to  represent  volts  or  as  the  number  of  amperes  flow- 
ing through  a  resistance.  The  whole  apparatus  is 
compactly  mounted  on  a  two-wheeled  truck. 

Figs.  I  and  2  are  examples  of  how  the  apparatus 
may  be  used.  In  Fig.  i  it  is  assumed  that  there  is 
a  short-circuit,  insulated  from  earth,  between  the 
two  conductors  of  a  three-core  cable.  The  first 
reading    (Vi)    is   taken  with  the  switch  in  position 
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Pacific  Cable  Situation. 

In  the  last  Congress  the  Senate  committee  on 
iia^al  affairs  reported  a  bill  providing  for  the  con- 
struction of  a  cable  to  the  Hawaiian  Islands,  under 
the  direction  of  the  Navy  Department,  and  after 
it  should  be  in  running  order  to  turn  it  over  to 
the  Postoffice  Department  as  a  governmental  con- 
cern. The  Senate  passed  the  bill  without  objection 
and  it  was  sent  to  the  House,  where  the  bill  died. 
Lp  to  this  time  three  Pacific  cable  bills  have  been 
introduced  in  the  Senate  during  the  present  ses- 
sion of  Congress.  One  was  the  old  bill  that  passed 
the  Senate  last  year,  one  Senate  bill  No.  62,  drawn 
up  by  the  attorney-general,  along  lines  of  the  pos- 
tal-telegraph act  of  July  24,  1S66,  and  another  bill. 
No.  491,  introduced  by  Senator  Perkins,  which  pro- 
vides in  other  ways  for  the  construction  of  a  cable 
under   the    direction    of   the   president. 

The  Commercial  Pacific  Cable  company  has  en- 
tered into  a  binding  contract  with  the  India  Rubber, 
Guttapercha  and  Telegraph  Works  company,  by 
which  contract  the  latter  company  agrees  to  manu- 
facture and  lay  a  submarine  cable  for  the  Commer- 
cial company  between  San  Francisco  and  Honolulu 
on  or  before  Nov.  I,  1902.  The  Commercial  com- 
pany has  paid  in  cash  a  partial  payment  on  this 
contract  of  $182,685.  The  cable  is  now  being  manu- 
factured at  the  rate  of  240  miles  a  month,  and  will 
be  manufactured  from  now  on  at  the  rate  of  630 
miles  a  month.  The  Commercial  Pacific  Cable  com- 
pany has  accepted  the  provisions  of  the  post-road 
act  of  Congress  of  1866  and  intends  in  good  faith 
to  lay  and  operate  the  cable  from  San  Francisco 
to  Honolulu  on  or  before  Nov.  i,  1902,  and  the 
remainder  of  the  cable  from  Honolulu  to  Manila 
within   two  years  thereafter. 

The  Commercial  company  proposes  to  charge  $1 
a  word  between  San  Francisco  and  Manila,  and 
until  completed  beyond  Honolulu  a  rate  to  that 
point  of  so  cents  a  word  and  thereafter  35  cents 
a  word.  The  present  rate  to  Manila  is  $2.47  a 
word.  The  Commercial  company  does  not  ask  any 
subsidy.  The  United  States  Government  House 
Bill,  No.  272,  has  been  abandoned. 

The  results  secured  by  this  company  in  the  way 
of  reduction  of  cable  rates  since  it  has  begun  to 
manufacture  its  Pacific  cable  have  been  considerable. 
The  old  rate  of  the  European  cable  companies  from 
New  York  to  the  Philippine  Islands  in  September, 
1901,  was  $2.35  per  word.  In  November,  1901,  the 
rate  was  $1.66  a  word,  a  reduction  per  word  of 
69  cents. 

By  a  vote  of  eight  to  seven  the  House  com- 
mittee on  commerce  has  decided  in  favor  of  gov- 
ernment construction,  operation,  and  maintenance  of 
a  Pacific  cable,  and  ordered  a  favorable  report  on 
Representative  Corliss'  bill,  providing  the  details  of 
the  undertaking.  The  bill  was  amended  so  as  to 
provide  that  the  government  cable  shall  be  of  Amer- 
ican make,  if  this  could  be  supplied  according  to 
the  highest  standard  and  at  a  cost  not  exceeding 
10  per  cent,  above  that  of  foreign  manufacture. 
Another  amendment  authorizes  the  Postmaster  Gen- 
eral, Secretary  of  War,  and  Secretary  of  the  Navy 
to  make   arrangements   for  connections    with  Japan 
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Fig.  I.    Use  with  Tw J  Condiictori  SliDrt-circuited. 

ENGLISH    GROUND 

(i),  and  the  second  reading  (V2)   with  the  switch 
in   position    (2).     Then   R,  the   resistance  from  the 


testing  point  to  the  fault,  =:  y"      If  the  resistance  of 

the  fault  is  low  compared  with  that  of  the  voltmeter, 
one  reading  may  be  sufficient  for  an  accurate  result; 
if  not,  tests  from  the  two  ends  should  be  compared 
and  the  average  result  taken. 

In  Fig.  2  it  is  assumed  that  all  three  conductors 
of  the  cable  have  become  grounded,  a  fault  that 
might  occur  through  continuity  of  the  short-circuit 
or  a  mechanical  injury.  The  voltages  (Vi)  and  (V:) 
are  taken  as  shown  in  the  diagram,  and  the  equation 

y-'^g-'      is  employed  to  calculate  the  position  of  the 

fault.  Although  this  result  may  be  checked  by  the 
use  of  another  core,  the  determination  can  only  be 
deemed  accurate  if  the  resistance  of  the  fault  is  so 
small  as  to  be  inconsiderable  when  compared  with 
the  resistance  of  the  cables. 

In  a  recent  case  at  Croydon,  says  the  London 
Electrician,  a  fault  in  a  3,000-yard  length  of  con- 
centric cable  was  localized  first  to  between  two  junc- 
tions 300  yards  apart  and  when  these  were  opened,  a 
further  test  gave  the  result  within  three  yards  of  the 
actual  spot.         


Fig,  2.    Use  with  Three  Conductors  Grounded. 
DETECTOR    SflT. 

and  China.  As  finally  determined  upon,  the  jneas- 
ure  provides  for  a  government  cable  from  the  coast 
of  California  to  Hawaii  and  the  Philippine  Islands, 
via  Midway  and  the  island  of  Guam,  or  by  what- 
ever route  the  President  may  consider  most  prac- 
ticable. The  maximum  cost  is  fixed  at  $10,000,000, 
of  which  $500,000  is  made  immediately  available. 
Provision  is  made  for  government  messages  and 
also  for  private  messages  at  a  rate  not  e.xceeding 
25  cents  a  word  to  Hawaii,  and  50  cents  a  word  to 
Manila. 


The  town  of  Lompoc,  Cal.,  has  decided  to  issue 
bonds  to   build   an  electric-light  plant. 


Electric  Destroyer  Proposed. 

A  bill  introduced  in  the  United  States  Senate 
on  January  27th,  by  Mr.  Penrose,  provides  for  a 
specially  designed  cruiser  and  torpedo-boat  de- 
stroyer to  be  built  and  constructed  with  Richard  B. 
Painton's  electrical  system  of  multiple-screw  pro- 
pellers and  electrical  rudder-steering-gear  apparatus. 
The  motive  power  "shall  be  a  combination  of  elec- 
tric and  steam  turbine  dynamo  and  electric  motor 
power,"  and  Mr.  Painton's  patents  for  the  electrical 
system  shall  be  embodied  in  the  vessel.  The  sum 
of  $500,000  is  to  be  appropriated,  to  pay  for  the  de- 
stroyer or  cruiser,  which  shall  be  constructed  to 
make  40  knots  or  more  per  hour.  Mr.  Painton  is 
to  oversee  the  boat  construction  on  his  devices 
named  in  the  bill.  The  bill  was  referred  to  the 
committee  on  naval  aflfairs. 
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Electrical  Development  in   Soutliern 
California. 

By  Frank  C.   Perkins. 

One  of  the  most  interesting  power  plants  in  Soutli- 
ern  California  is  that  of  the  Edison  Electric  com- 
pany of  Los  Angeles.  This  plant  is  located  in  Santa 
Ana  Canyon,  S3  miles  distant  from  the  city  of  Los 
Angeles.  The  accompanying  illustration  gives  an 
excellent  idea  of  the  arrangements  of  the  generating 
station,  showing  the  generators,  switchboards  and 
high-pressure  waterwheels.  The  total  capacity  of 
the  plant  is  4,000  horsepower.  The  four  Pelton 
waterwheels  operate  under  a  head  of  more  than 
700  feet,  and  are  directly  connected  10  General 
Electric  three-phase  alternators  of  the  revolving- 
field  ty'pe.  The  pressure  generated  at  the  dynamo 
terminals  is  750  volts,  transformers  being  used  to 
raise  the  potential  to  33.000  volts  for  use  on  the  Hue. 
The   frequency  employed  is  50  cycles  per  second. 

The  line  is  protected  by  Wurts  lightning  arrest- 
ers, having  48  gaps  between  cylinders,  the  spaces 
being  one-sixteenth  inch  apart,  several  hundred 
volts  for  each  gap.  The  83-mile  transmission  line, 
operating  at  33,000  volts,  consists  of  two  independ- 
ent three-phase  circuits,  only  one  of  which  is  used 
at  any  one  time,  the  other  being  held  in  reserve. 
The  conductors  consist  of  No.  i  B.  &  S.  hard-drawn 
copper  wire,  mounted  on  porcelain  insulators  of  the 
triple-petticoat  type,  each  of  which  stood  the  test 
of  70,000  volts  without  breaking  down.  It  is  said 
that  comparatively  little  difficulty  has  been  expe- 
rienced on  account  of  the  breaking  down  of  the 
insulators  under  the  very  high  pressure  used  on 
this  transmission  line.  The  step-up  and  step-dowi, 
transformers  are  w-ound  with  star  connections  on 
the     high-pressnre     side,    the     neutral     wire     being 


big  station  in  the  Santa  .\na  Canyon  and  its  several 
smaller  generating  stations,  and  the  whole  system, 
including  over  150  miles  of  transmission  lines,  op- 
erating at  10.000  and  33,000  volts,  and  400  or  .soo 
miles  of  distributing  systems,  covering  the  valleys 
above  mentioned,  are  to-day  operating  as  a  perfect 
unit. 

"The  wonderful  climatic  conditions  of  Southern 
California  make  long-distance  transm'ission  of  elec- 
trical power  feasible  with  less  difficulties  than  are 
encountered  in  sections  having  a  more  humid  atmo- 
sphere. This  fact,  coupled  with  the  enormous  and 
wonderful  growth  in  population  and  general  de- 
velopment of  these  valleys,  creating,  as  it  does,  a 
demand  for  modern  lighting  service  and  for  power 
to  raise  water  from  subterranean  channels  and  dis- 
tribute it  over  the  otherwise  arid  surface  of  the 
land,  and  for  other  purposes,  makes  this  a  most 
favored  field  for  the  generation  and  sale  of  elec- 
tricity. The  companies  engaged  in  this  business 
here  have  seen  conditions  of  growth  which  have 
been  found  but  rarely  elsewhere.  The  demand  for 
power  increases  in  such  proportion  that  it  is  diffi- 
cult to  keep  pace  with  it  in  the  development  of 
waterpower  generating  stations  of  sufficient  capacity 
to  supply  the  demands.  The  water  of  all  the  streams 
within  150  miles  of  this  section  has  been  or  is 
rapidly  being  harnessed,  and  all  are  sending  their 
quota  of  power  to  the  valleys  below.  As  the  pros- 
pect for  a  continued  increase  in  the  demand  for 
power  is  even  greater  than  it  has  been  in  the  past, 
new  power  development  upon  streams  at  greater 
distances  is  being  undertaken  and  rapidly  pushed 
forward.  An  instance  of  this  is  the  development 
recently  begun  by  the  Edison  Electric  company  upon 
theltream  in  Kern  County,  125  miles  north  of  Los 
.\ngeles,    known    as    Kern    River.     At    the    present 


as  possible,  and  the  company  will  seek  in  every 
way  to  accommodate  the  growing  traffic.  The  cost 
of  the  different  improvements  will  be  about  $1,350,- 
000. 


ELECTEICAL    DEVELOPMENT   IN    SOUTHERN    CALIFORNIA. — PLANT  IN    SANTA    ANA    CANYON. 


grounded,  as  is  the  usual  custom.  The  transform- 
ers  are   of   the   General    Electric   air-blast   type. 

The  Edison  Electric  company  of  Los  Angeles 
some  time  ago  acquired  the  entire  transmission 
plant  of  the  Southern  California  Power  company, 
installed  recentlv.  The  writer  is  indebted  to 
Mr.  W.  H.  Workman.  Jr.,  assistant  to  the  presi- 
dent of  the  Edison  Electric  company,  for  the  ac- 
companying illustration.  In  reference  to  the  prog- 
ress of  the  electrical  industry  in  Southern  Cali- 
fornia, ilr.  Workman  says : 

"The  phenomenal  strides  made  by  the  electrical 
industry  in  that  part  of  Southern  California  which 
lies  between  the  southern  and  western  slopes  of  the 
Sierra  iladre  Mountains  and  the  sea  and  which 
embraces  all  of  the  populous  sections  of  Los  An- 
geles, San  Bernardino,  Riverside  and  Orange  coun- 
ties, is  attracting  the  attention  of  the  electrical 
world.  It  was  here  that  some  of  the  very  earliest 
electrical-transmission  systems  of  the  world  that 
attained  commercial  success  were  built.  The  plants 
of  the  San  Antonio  Electric  Light  and  Power  com- 
pany and  the  Redlands  Electric  Light  and  Power 
company  were  pioneers.  The  system  of  the  latter 
was  the  first  long-distance  transmission  system  in 
the  world  to  use  the  three-phase  alternating  current. 
In  1892,  when  this  plant  was  projected,  the  deter- 
mination on  the  part  of  its  engineer  to  use  the 
three-phase  system  precipitated  earnest  discussion 
as  to  whether' it  w-ould  be  feasible  to  operate  multi- 
phase generators  in  parallel,  some  of  the  best  engi- 
neers at  that  time  holding  a  negative  view.  The 
50-c\-cle  three-phase  system  was.  however,  adopted, 
and  the  wisdom  of  this  choice  needs  no  higher  rec- 
ommendation than  the  fact  that  when  the  great 
plant  of  the  Southern  California  Power  company. 
now  the  property  of  the  Edison  Electric  company  of 
Los  Angeles,  was  projected  and  built  seven  years 
later,  the  same  system  of  operation,  at  the^  same 
frequency,  was  adopted.  Upon  the  acquisition  of 
the  Redlands  Electric  Light  and  Power  company 
bv  the  Edison  company,  the  latter  has  'tied'  the 
old  power  house  of  the  Redlands  company  with  its 


time  large  money  interests,  which  have  drawn  cap- 
ital from  other  sources  inside  and  outside  of  Cali- 
fornia, are  looking  for  investment  in  electricity-using 
enterprises  in  this  part  of  California.  At  the  pres- 
ent time  one  corporation  is  about  undertaking  the 
construction  of  some  500  miles  of  interurban  rail- 
roads, connecting  various  cities  and  towns  in  this 
section.  With  the  coming  of  new  transcontinental 
lines  whose  routes  traverse  regions  immensely  rich 
in  minerals,  with  terminals  in  Los  Angeles,  there  is 
no  doubt  that  an  immense  field  for  the  use  of  elec- 
tricity in  electrolytic  work  will  be  opened. 

"Taken  all  in  all,  there  is  hardlv  another  section 
of  the  country  anywhere  in  which  the  outlook  for 
the  development  of  the  electrical  _  mdustries  is 
brighter   than   in    Southern   California." 


Street-railway  Improvements  in  the 
Twin  Cities. 

The  Twin  City  Rapid  Transit  company  has  been 
hampered  exceedingly  by  insufficient  waterpower  to 
operate  its  cars  in  Minneapolis  and  St.  Paul.  Low 
water  in  the  river  has  made  the  power  from  the  dam 
much  less  than  normal,  and  the  result  has  been 
tie-ups  at  the  busy  times,  and  has  necessitated  re- 
ducing the  seri'ice  when  it  should  be  increased  by 
reason  of  the  volume  of  travel.  The  company  con- 
cluded to  install  storage  batteries  to  increase  the 
power,  and  has  awarded  a  rush  contract  to  the 
Electrical  Storage  Battery'  company  of  Philadelphia, 
the  plant  to  be  installed  in  30  days.  In  that  time 
the  company  agrees  to  have  in  place  a  battery  ready 
to  furnish  3.000  horsepower,  which  will  be  divided 
equallv  between  the  Twin  Cities.  The  street-railway 
company  will  also  erect  a  steam  power  station  at 
the  dam  as  an  auxiliary,  and  will  ultimately  establish 
three  sub-stations,  each  equipped  with  a  rotary  trans- 
former and  storage  capacity  for  3.000  horsepower. 
A  system  of  tunnels  is  to  be  constructed  underneath 
the  city,  through  the  sand  rock,  to  accommodate 
the  feed  wires,    New  cars   are  to  be  built  as  fast 


Changes    in    Westinghouse     Personnel. 

As  announced  in  the  last  issue  of  the  Western 
Electrician,  B.  H.  Warren  has  retired  from  the  posi- 
tion of  second  vice-president  of  the  Westinghouse 
Electric  and  Manufacturing  company  of  Pittsburg. 
Pa.  Mr.  Warren's  resignation  has  brought  about 
the  following  changes  in  the  personnel  of  that  com- 
pany :  Frank  H.  Taylor,  until  recently  fourth  vice- 
president,  has  been  advanced  to  the  position  of  sec- 
ond vice-president,  and  as  such  will  be  in  charge  of 
the  sales  of  the  company  and  have  a  general  super- 
vision over  its  affairs.  L.  A.  Osborne,  manager  of 
works,  has  been  made  the  fourth  vice-president,  in 
which  capacity  he  w^ill  have  charge  of  the  engineer- 
ing and  producing  operations  of  the  company. 
Arthur  Hartwell  has  been  advanced  to  the  position 
of  sales  manager,  in  charge  of  the  sales  organiza- 
tion, a  position  formerly  held  by  Mr.  Taylor  while 
fourth  vice-president.  Mr.  Hartwell  has  until  re- 
cently occupied  the  position  of  manager  of  the  Chi- 
cago office  of  the  company,  and  is  succeeded  in  that 
position  by  Truman  P.  Gaylord  of  the  Chicago 
office.  Philip  A.  Lange,  until  recently  general  su- 
perintendent, has  been  made  manager  of  works,  in 
which  position  he  will  have  charge  of  the  manu- 
facturing departments  of  the  company.  W.  H. 
Whiteside,  at  one  time  connected  with  the  Chicago 
office  of  the  Westinghouse  company  and  recently  in 
charge  of  the  company's  office  in  Washington.  D.  C. 
has  been  placed  in  charge  of  the  sales  of  all  details 
at   Pittsburg. 

The  organization  of  the  Westinghouse  Electric 
and  Manufacturing  company  in  other  respects  re- 
mains as  heretofore,  and  is  as  follows :  President. 
George  Westinghouse ;  third  vice-president  and 
treasurer  in  charge  of  the  financial  department.  Ph. 
Fcrd.  Kobbe  :  acting  vice-presidents.  G.  W.  Hcbard 
and  W.  M.  McFarland ;  assistant  treasurer.  T.  W. 
Siemon ;  chief  engineer,  A.  j\L  Mattice :  chief  elec- 
trician. Charles  F.  Scott :  assistant  chief  engineer. 
B.   G.   Lamme :   auditor,  James  C.   Bennett. 


Electrical    Regulations    for    District   of 
Columbia. 

A  bill  has  been  recently  introduced  in  Congress 
to  regulate  the  production  and  use  of  electricity  in 
the  District  of  Columbia.  The  bill  provides  for  the 
establishment,  under  the  direction  of  the  District 
commissioners,  of  the  office  of  superintendent  of 
electricity  (salary,  $3,000),  who  shall  be  an  e.xpert 
electrician,  and  an  assistant  superintendent  ( salary. 
$2,000).  The  District  commissioners  are  empowered 
to  employ  from  time  to  time  as  many  licensed  elec- 
tricians, to  serve  as  electrical  inspectors  under  the 
direction  of  the  superintendent,  as  may  be  necessary. 
The  bill  further  makes  it  unlawful  for  any  person, 
firm  or  corporation  to  engage  in  the  business  of  elec- 
trical construction  or  operation  within  the  District  of 
Columbia,  or  make  contracts  to  string  wires,  install 
electrical  machinery  or  electrical  apparatus  for  the 
utilization  of  electricity  for  heat,  light,  or  power,  or 
to  operate  such  machinery,  without  first  having  ob- 
tained a  license  therefor  from  the  commissioners. 
All  employes  engaged  in  the  above-mentioned  work 
must  first  obtain  an  "employe's  license"  before  they 
will  be  allowed  to  perform  such  work.  A  board,  con- 
sisting of  the  superintendent  and  assistant  superin- 
tendent of  electricity  and  one  competent  electrician, 
to  be  selected  by  the  commissioners  at  large,  is 
constituted  to  examine  into  the  qualifications  of  all 
applicants  for  licenses  under  the  proposed  law.  A 
schedule  of  fees  is  provided  and  penalties  for  any 
violation  of  the  provisions  of  the  proposed  law.  In 
the  event  of  its  passage,  the  law  is  to  take  effect 
within    30   days   after  its  passage. 


New  Institute  Members. 

At  the  latest  meeting  of  the  American  Institute  of 
Electrical  Engineers  the  following-named  associate 
members  were  elected :  Willis  Longfellow  Adams, 
Niagara  Falls,  N.  Y. ;  Ward  S.  Arnold,  Chicago ; 
Harry  Otto  Ferdinand  Bindemann,  Berlin,  Germany ; 
Howard  Lane  Blackwell,  East  Orange,  N.  J. ;  Sewall 
Cabott.  Boston,  Mass. ;  Eugene  Wilson  Caldwell, 
New  'York  city :  James  Dixon,  New  York  city ;  Cor- 
nelius Dalzell  Ehret,  Washington.  D.  C. ;  Richard 
Fleming.  Lynn,  Mass.:  William  P.  Graham,  Syra- 
cuse, N.  Y. ;  Fred  Atwood  Jones,  Schenectady,  N.  Y. ; 
Samuel  Martin  Kier,  Pittsburg.  Pa.;  Ray  D.  Lilli- 
bridge.  New  York  city:  Carl  Leon  Morgan, 
Boston,  Mass. :  Isaac  Dayton  Parsons,  New 
York  city :  Mervyn  Paul  Randolph,  Seattle,  Wash. ; 
Walter  D'.A.rcy  Ryan.  Lynn,  Mass. ;  Henry  Hamilton 
Seabrook.  Washington,  D.  C. :  \Villiam  Van  Am- 
berg  Sullivan,  Jr.,  U.  S.  S.  Rush.  Sitka,  Alaska; 
.\lbert  Slocomb  Terry,  New  York  city;  Maxime  Eu- 
gene Jean  Touret.  Paris,  France ;  Max  von  Reck- 
linghausen, New  York  city:  Henry  Ellis  Warren, 
Newton  Centre,  Mass.:  Walter  Hunter  Whiteside, 
Washington,  D.  C. :  Shiro  Yamazaki.  Ithaca,  N.  Y. 
The  following-named  associates  were  transferred  to 
full  membership :  A\'illiam  N.  Gladson.  Fayetteville. 
Ark.;  William  C.  Gotshall,  New  York  city:  David 
B.  Rushmore.  Pittsfield.  Mass. ;  Francis  C.  Caldwell. 
Columbus.  Ohio:  Sidney  Hosmer.  Boston.  Mass.: 
ilartin  Hamilton  Kilgour.  Cheltenham.  England; 
Major-general  Charles  Edmond  Webber,  London, 
England. 
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sinimcnls,  was  about  $9,300,000  in  1901.  The  in- 
crease of  electrical  exports  in  1901  over  1900  is 
comparatively  small  when  viewed  in  connection  with 
the  figures  of  1899  and  1900,  when  there  was  a  big 
jump. 
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Official  returns  from  the  United  States  Treasury 
Department  (subject  to  revision)  show  that  the  ex- 
ports of  electrical  machmery  for  the  calendar  year 
iQOi  amounted  in  value  to  $5,623,442.  The  Western 
Electrician's  estimate  in  its  New  Years  issue,  when 
the  figures  for  December  were  not  available,  was 
$5,742,720,  which  shows  the  closeness  of  the  approxi- 
mation. 

In  i()(X)  the  electrical  machinery  exports  were  val- 
ued at  $5,286,224,  the  increase  for  1901  being  slightly 
over  six  per  cent.  The  value  of  the  total  exports 
classified  as  electrical  by  the  Treasury  Department, 
including  appliances  and  telegraph  and  telephone  in- 


Perplexinc  aspects  of  telephone  competition  have 
to  be  reckoned  with  abroad  as  well  as  at  home. 
In  England  the  relations  of  the  Postolifice  Depart- 
ment and  the  National  Telephone  company  still  con- 
tinue to  be  considerably  mixed.  Answering  a  recent 
request  in  Parliament  for  an  inquiry  into  the  sub- 
ject, J.  Austen  Chamberlain,  financial  secretary  to 
the  Treasury,  made  a  vigorous  retort.  He  said  that 
the  government  through  the  Postolifice  Department 
did  not  consider  it  its  duty  to  thrash  the  National 
Telephone  company  out  of  existence.  Cutthroat 
competition,  he  declared,  would  be  bad  for  the  tax- 
payers and  result  in  chaos  and  confusion.  The  ex- 
isting agreement  was  a  fair  and  reasonable  one,  and 
the  company's  charges  would  be  limited.  There 
would  be  real  competition  as  regards  speed,  effi- 
ciency, and  suitability  in  different  services,  and  Lon- 
don would  have  a  service  not  surpassed  by  any  city 
in  the  world  in  these  respects. 

From  all  reports,  the  telephone  service  of  the 
English  metropolis  is  sadly  in  need  of  improvement, 
both  in  quality  and  price,  and  if  the  government's 
arrangement  can  bring  about  a  better  state  of  af- 
fairs it  should  be  welcomed.  But  it  is  curious  that 
with  all  the  discussion  in  England  there  seems  to  be 
no  great  outcry  that  "the  telephone  is  a  natural 
monopoly,"  such  as  we  are  familiar  with  in  this 
country. 

Electrical  men  cannot  fail  to  be  greatly  inter- 
ested in  the  plan  and  scope  of  the  new  Carnegie  In- 
stitution of  Washington,  established  and  very  gen- 
erously endowed  by  Andrew  Carnegie.  The  chief 
purpose  of  the  founder  is  to  secure,  if  possible,  for 
the  United  States  leadership  in  the  domain  of  dis- 
covery and  the  utilization  of  new  forces  for  the 
benefit  of  man.  To  this  end  the  donor  has  con- 
veyed $10,000,000  to  a  board  of  trustees  composed 
of  men  of  the  highest  character  and  of  national 
reputation.  With  its  income  of  $500,000  a  year  the 
institution  will  provide  buildings,  laboratories,  books 
and  apparatus  to  promote  original  research  and  will 
endeavor  to  discover  the  exceptional  men  to  do  this 
work  for  mankind  without  being  hampered  by  the 
necessity  of  making  a  livelihood.  Prompt  publica- 
tion of  the  results  of  scientific  investigation  is  pro- 
vided for,  and  in  general  the  deed  of  trust  is  suf- 
ficiently flexible  to  enable  Mr.  Carnegie's  benevo- 
lent purpose  to  be  carried  out  in  any  way  that 
shall  make  for  the  world's  advancement.  It  is  just 
such  an  institution  as  the  late  Professor  Rowland 
cried  out  for  in  one  of  his  passionate  addresses 
against  the  commercial  and  warlike  spirit  of  the 
times.  Many — very  many — physical  problems  are 
pressing  for  settlement.  The  laws  and  phenomena 
of  electricity  are  bound  up  with  them,  and  one  is 
entitled  to  hope  that  the  great  Carnegie  Institution 
will  have  a  far-reaching  influence  for  good  in  ex- 
tending the   domain    of  human  knowledge. 


Lord  Ravleigh  gives  an  interesting  account  of  his 
recent  observations  and  experiments  with  induction 
coils  in  an  English  scientific  journal.  He  points  out 
that  there  is  no  a  priori  calculation  determining 
from  the  data  of  construction  and  the  value  of  the 
primary  current  even  the  order  of  magnitude  of 
the  length  of  the  secondary  spark.  This  remark  ap- 
plies only  to  induction  coils  worked  by  a  break,  and 
not  to  transformers.  This  incompleteness  of  the 
theory  is  due  to  several  causes,  such  as  the  departure 
of  the  iron  from  theoretical  behavior,  the  length  of 
time  occupied  even  by  the  most  rapid  break,  and  the 
capacity  of  the  secondary  coil.  Lord  Rayleigh  ad- 
vances some  new  principles,  which  he  proves  by 
rather  novel  means.  After  pointing  out  that  the 
energy  of  charge  at  the  moment  preceding  the 
secondary  spark  cannot  exceed  the  energy  of  the 
primary  current  before  break,  he  goes  on  to  state 
that  the  available  energy  of  a  highly  magnetized 
core  of  iron  is  insignificant,  especially  if  the  mag- 
netic circuit  is  nearly  or  completely  closed.  The 
only  use  of  a  condenser  in  conjunction  with  the 
ordinary  break,  he  says,  is  to  quicken  it  by  impeding 
Ihe  development  of  an  arc,  so  that  when  a  sufficient 
rapidity  of  break  can  be  obtained  by  other  means, 
the  condenser  is  worse  than  useless,  operating,  in 
fact,   in   the   reverse   direction,   and  prolonging   the 


period  of  delay  to  the  primary  current.  To  prove 
this  the  author  has  tried  to  destroy  a  portion  of  the 
primary  circuit  by  electric  discharge,  but  succeeded 
better  by  cutting  the  circuit  with  a  rifle  bullet.  At 
a  distance  of  90  millimeters  between  the  terminals 
no  spark  could  be  got  when  the  condenser  was  in 
connection.  When  it  was  disconnected  a  spark  was 
observed  nearly  every  shot.  The  use  of  a  rifle  in 
this  way  is  undoubtedly  new,  but  the  results  are 
technically  valuable  and  at  the  same  time  creditable 
to  his  lordship's  inarksmanship. 


Perhaps  the  most  significant  indication  of  the 
growing  importance  of  the  telephone  in  railroad 
work  that  has  yet  appeared  is  the  decision  of  the 
Illinois  Central  Railroad  company  to  equip  its  entire 
system  of  5,400  miles  of  road  for  telephone  opera- 
tion. This  does  not  mean  that  the  telegraph  is  to 
be  superseded  all  at  once.  Separate  copper  metallic 
circuits  are  to  be  provided  for  the  telephone  system, 
and  the  idea  is  to  relieve  the  telegraph  at  first  only 
of  freight  business  and  miscellaneotts  messages  not 
relating  to  train  dispatching.  Gradually,  however, 
the  train  orders  will  be  transmitted  by  telephone, 
and  a  high  officer  of  the  company  makes  the  bold 
prediction  that  within  10  years  the  clicking  of  a 
telegraph  instrument  will  be  a  rarity  on  the  great 
railroad    system    of    the    Illinois    Central. 

The  railroad  company  has  not  taken  this  decisive 
step  without  a  thorough  practical  demonstration  of 
the  advantages  of  the  telephone  in  railroad  work. 
At  the  terminals  in  Chicago,  Ornaha  and  New  Or- 
leans the  telephone  has  been  thoroughlv  tested  in 
handling  trains,  and  for  a  considerable  period  of  time. 
.An  article  on  "Train  Dispatching  by  Telephone," 
written  by  Mr.  J.  J.  Nate,  and  partly  based  on  data 
furnished  by  Mr.  C.  F.  Annett,  assistant  superintend- 
ent cwf  telegraphs  of  the  Illinois  Central  company,  ap- 
peared in  the  Western  Electrician  of  December  i, 
1900.  It  showed  that  for  some  time  before  that  date 
all  train  orders  at  the  Omaha  terminal  had  been 
handled  by  telephone  with  very  satisfactory  results. 
Similar  reports  from  Chicago  and  New  Orleans  were 
likewise  favorable.  So  well  pleased  has  the  com- 
pany been  with  these  and  other  tests  that  it  is  now 
equipping  its  whole  system  for  telephonic  com- 
munication. The  importance  of  this  step  as  a  prece- 
dent, pointing  the  way  to  a  greatly  extended  use 
of  the  telephone,  can  hardly  be  overestimated. 


It  will  be  interesting  to  observe  whether  the  es- 
tablishment of  the  National  Bureau  of  Standards 
at  Washington  by  the  government  will  make  for  a 
more  general  use  of  metric  measurements.  It  will 
be  noticed  that  in  the  first  official  circular  of  the 
bureau,  given  entire  in  this  issue  of  the  Western 
Electrician,  references  to  measures  of  length,  weight, 
capacity  and  temperature  are  stated  in  units  of  both 
the  English  and  metric  systems.  Doubtless  the 
tendency  of  the  new  bureau  will  be  toward  a  con- 
stantly increasing  use  of  metric  measures,  so  far 
as  existing  statutes  permit,  and  thus  another  and 
important  addition  to  the  forces  working  for  the 
improved  decimal  system  will  be  made. 

Apropos  of  the  metric  system,  the  United  States 
consul  at  Marseilles  relates  an  Incident  that  clearly 
shows  the  desirability  of  international  concord  in 
the  matter  of  measurements.  An  American  naval 
collier — the  Scindia — arrived  at  Marseilles  not  long 
ago  with  boiler  tubes  burnt  out,  and  under  urgent 
orders  to  proceed  to  Manila.  Every  facility  was 
offered  for  the  prompt  refitting  of  the  boilers  by 
local  contractors,  but  it  was  found  that  all  the  tub- 
ing in  the  city  had  been  manufactured  in  France, 
and  according  to  metric  dimensions,  and  none  of  it 
could  he  utilized  in  the  Scindia's  boilers  without 
forcing  the  shells.  There  was  the  variation  of  a 
hair's  breadth  in  the  dimensions,  but  it  was  sufficient 
to  prevent  the  work  from  being  accomplished,  and 
orders  had  to  be  cabled  to  the  United  States  for 
material,  which  was  brought  over  on  one  of  the 
German  steamers  and  delivered  at  Naples,  where 
the  repairs  were  eventually  carried  out.  The  ship 
was  delayed  two  or  three  weeks,  in  consequence  of 
the  fact  that  her  boilers  had  been  built  upon  a  scale 
of  feet  and  inches,  while  continental  tubing  was 
manufactured  according  to  the  metric   system. 

Incidents  like  this,  with  the  growing  volume  of 
.\merican  trade  with  countries  using  the  metric  sys- 
tem and  the  establishment  of  a  government  bureau 
of  standards  will  surely  have  their  effect  in  hasten- 
ing the  day  when  the  improved  system  will  be  in 
general    use   in   the   United   States. 
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OPINION  IN  THE  CARTY  CASE. 


Telephone  men  will  be  greatly  interested  in  the 
text  of  the  opinion  of  Judges  Acheson  and  Buffing- 
ton  in  the  Circuit  Court  of  the  United  States  for 
the  Western  District  of  Pennsj'lvania,  filed  on  Jan- 
uary 27th,  in  which  the  famous  Carty  bridging-bell 
patent  of  the  Bell  company  is  held  to  be  invalid  for 
want  of  patentable  novelty.  The  fact  that  the  de- 
cision had  been  handed  down  was  given  in  the 
Western  Electrician  last  week,  but  the  full  text  of 
the  opinion,  in  which  the  whole  case  is  carefully 
reviewed,  is  now  presented. 


Western  Electric  company  against  the  Anthracite 
Telephone  company  et  al. — No.  i,  June  term,  1S99. — 
in  the  Circuit  Court  of  the  United  States,  Western 
District  of  Pennsylvania.  Before  Acheson,  Circuit, 
and  Butfington,   District,  judges. 

Buffington,  J. — 

This  is  a  bill  filed  by  the  Western  Electric  com- 
pany against  the  Anthracite  Telephone  company  et 
al.,  charging  infringement  of  letters  patent  >Jo.  449,- 
106,  now  owned  by  complainant,  applied  for  August 
16,  1S90,  and  granted  Alarch  31,  1S91,  to  John  J. 
Carty,  tor  telephone  circuit  and  apparatus.  This 
patent  has  heretofore  been  considered  by  the  courts 
of  this  circuit.  In  the  case  of  the  W  estern  Electric 
company  against  the  Millheim  Electric  Telephone 
company,  reported  in  SS  Fed.  Rep.,  505,  the  patent  was 
held  valid  in  an  opinion  delivered  by  Butfington,  J. 
This  decree  was  affirmed  by  the  Circuit  Court  of 
Appeals,  in  an  opinion  reported  in  95  Fed.  Rep.,  152, 
delivered  by  Kirkpatrick,  ].,  the  remaining  members 
of  the  court,  Acheson  and  Dallas,  JJ.,  concurring. 
Later,  the  present  bill  was  filed,  and  a  preliminary 
injunction  on  the  adjudged  patent  sought  against 
the  respondents.  On  hearing  such  motion.  Judge 
Acheson  refused  a  preliminary  injunction,  in  an 
opinion  found  at  100  Fed.  Rep.,  301.  In  addition 
to  other  grounds  thereto  moving  the  court,  including 
the  fact  that  in  the  Millheim  case  the  court  had  not 
been  required  to,  and  had  not,  in  fact,  passed  upon 
or  defined  the  scope  of  the  claims.  It  was  there  said : 
"Enough,  however,  here  appears  to  justify  a  refusal 
of  a  preliminary  injunction  unless  the  adjudication 
in  the  ilillheim  case  is  to  be  considered  as  con- 
clusive against  the  defense  of  prior  use  at  this  pre- 
liminary stage  of  the  case.  But  the  proofs  before 
the  court  disclose  circumstances  connected  with  that 
adjudication,  which,  I  think,  ought  to  deprive  it  of 
such  effect.  It  appears  that  the  American  Bell  Tele- 
phone company  was  and  is  the  owner  of  more  than 
one-half  of  the  capital  stock  of  the  Western  Electric 
company,  the  plaintiffs  in  the  Millheim  case,  and  in 
this  suit,  and  that  by  virtue  of  such  controlling  own- 
ership, and  also  by  reason  of  contract  relations  be- 
tw^een  these  companies,  said  two  companies  were  and 
are  jointly  interested  in  this  litigation  on  the  Carty 
patent,  their  common  interest  being  to  sustain  the 
patent. 

"Now,  it  further  appears  that,  pending  the  suit 
in  the  Millheim  case,  the  local  representative  of  said 
Bell  Telephone  company,  acting  in  the  interest  of 
that  company,  and  for  it,  bought  out  the  Millheim 
Telephone  company,  and  all  its  property. 

"Ihe  negotiations  for  this  purpose  began  in  Jan- 
uary-, 1898. 

"  1  he  terms  of  sale  were  settled  on  February  loth, 
and  the  transaction  was  consummated  by  transfer 
and  delivery  of  possession  in  March,  189S,  when  the 
alleged  infringing  apparatus  was  taken  out  by  the 
Millheim  lines,   and  replaced  by  other  apparatus. 

"It  seems  to  me,  from  the  evidence,  that  a  real 
controversy  between  the  Western  Electric  company 
and  the  Millheim  Electric  Telephone  company  no 
longer  existed  when  the  Millheim  case  was  heard  in 
the  Circuit  Court  on  February  17,  iSgS. 

"Certainly,  there  was  no  such  dispute  when  that 
court  made  its  decision  on  July  18,  1898.  It  may,  I 
think,  he  affirmed  confidently  that,  if  the  learned 
judge  who  sat  in  the  Circuit  Court  Ijad  known  the 
facts  he  would  not  have  heard  or  decided  the  Mill- 
heim case,  and  that  the  Court  of  Appeals  would  have 
dismissed  the  appeal  had  the  facts  been  brought  to 
its  notice.  Lord  vs.  Veasie,  8  How.,  251,  12  L.  Ed. 
1067;  Cleveland  vs.  Chamberlain,  I  Black,  419,  17 
L  Ed.  93;  East  Tennessee,  V.  and  G.  R.  Co.  vs. 
Southern  Tel.  Co.,  125  U.  S.,  695;  8  Sup.  Ct.,  1391. 

31   L.  Ed.  853."  .  ,         ■      .u- 

Subsequently,  much  testimony  was  taken  in  this 
case,  and  it  came  up  for  final  hearing  before  Judges 
Acheson  and  Buffington.  Being  fully  advised  of  the 
facts  on  such  hearing,  this  court  adheres  to  the  view 
above  expressed  that  the  prior  decision  of  this  court, 
reported  at  88  Fed.  Rep.,  505,  and  affirmed  by  the 
Circuit  Court  of  Appeals,  is  not  conclusive  in  the 
present  case. 

As  the  general  nature  of  telephone  party  lines  and 
the  difference  between  series  and  multiple  systems 
are  quite  fully  set  forth  in  the  prior  opinions,  they 
need  not  be  here  detailed  at  length.  Suffice  it  to  say 
the  Carty  device  is  of  the  multiple-circuit  construc- 
tion, and  at  each  station  is  a  permanent  bridge,  in 
which  is  seated  a  bell  magnet,  with  a  high  coefficient 
of  self-induction  and  of  marked  impedance.  There 
are  also  two  other  bridges,  normally  open,  and  closed 
only  when  the  station  is  in  use.  The  telephone  bridge 
circuit,  normallv  open,  is  closed  in  multiple  arc  with 
its  own  bell  magnet,  and,  of  course,  with  all  others 
in  the  line,  when  in  use  The  generator-call  circuit, 
normally   open,   when  used,  forms  a  second  bridge 


or  cross  connection  between  the  wires  in  parallel 
circuit  with  the  bridge  circuit  of  its  own  bell  and 
those  of  all  others  in  the  line.  In  operation,  the 
tendency  of  the  call  current  to  short-circuit  is  coun- 
teracted by  using  a  bell  magnet  of  high  self-induction 
and  impedance. 

This  not  only  prevents  short-circuiting,  but  effects 
a  more  even  current  distribution  through  the  bell 
magnets  of  the  entire  system.  By  means  of  the 
numerous  windings  of  the  bell  magnets,  the  small 
portion  of  the  call  current  passing  e.xerts  a  marked 
magnifying  effect  on  the  cores  and  a  spirited  working 
of  the  call  signal.  Does  such  combination  involve 
patentable  novelty?  The  solution  of  this  question 
turiis  on  whether  the  placing  in  combination  of  these 
elements — all  of  which,  individually,  were  old  in  the 
art — involved  inventive  genius  or  was  the  natural 
advance  incident  to  the  application  of  electrical  engi- 
neering skill  to  the  solution  of  recognized  difficulties. 
In  that  connection,  it  will  be  observed  the  general 
principles  applicable  to  series  and  multiple-arc  dis- 
tribution of  currents  were  known  and  utilized  prior 
to  Carty's  alleged  invention,  and  that  in  a  multiple- 
arc  system,  the  current  divided  itself  among  parallel 
bridges  in  proportion  to  their  several  resistances. 
Moreover,  it  was  known  that  by  the  use  of  magnets 
of  high  impedance  certain  currents  would,  and  cer- 
tain would  not.  be  allowed  to  pass.  So  also, 
the  difference  between  voice  currents  and  gen- 
erator-call currents  in  telephoning  was  appreciated 
and  the  fact  that  high-impedance  magnets  were 
opaque  to  the  former  but  not  to  the  latter.  Now, 
wherein  does  the  alleged  invention  lie  in  Carty's  ar- 
rangement? We  take  as  fairly  representative  of 
complainant's  contention  the  statement  of  Mr.  Mc- 
Berty,  an  officer  of  the  complainant  company  and 
an  expert  witness,  by  it  called :  "The  invention  of 
the  patent  in  suit  is  a  many-station  or  party-tele- 
phone line,  in  which  the  parts,  the  different  signaling 
and  speech-transmitting  instruments,  are  so  adapted 
and  arranged  with  relation  to  each  other,  both  at 
each    and  all   of  the    stations,  that  they   work  har- 


operators  in."  In  his  letters  he  says:  "I  would 
call  your  attention  to  the  fact  that,  as  shown  by  the 
official  report  of  the  convention  proceedings  and  all 
published  accounts  of  my  remarks,  I  did  not  claim 
any  novelty  for  the  bridging  system,  per  se,  being 
well  aware  that  it  had  been  in  use  for  years,  both 
in  Europe  and  America."  Wherein  his  invention  did 
lie  he  thus  states  in  the  Detroit  convention  address: 
"The  bell  is  on  exhibition  in  the  rear  of  this  hall. 
It  is  a  magnetic  bell  that  is  much  simpler  than  any 
yet  designed.  There  is  no  bottom  contact  on  it, 
and  the  bell  rings  equally  well,  whether  the  telephone 
is  on  the  hook  or  off.  The  construction  of  that  bell 
is  very  little  different  from  some  other  bells  that  are 
made  to  do  the  work,  but  when  you  come  to  use 
10  or  15  stations  on  a  line,  yoti  have  got  to  have 
exactly  that  construction,  and  it  is  such  an  important 
matter  to  the  licensee  that  we  are  making  great  effort 
to  get  a  patent  upon  it.  In  designing  that  we  not 
only  have  an  idea  of  our  immediate  wants,  but  we 
aimed  to  get  a  bell  that  we  could  say  would  work 
on  any  line  up  to  20  stations."  This  view  he  con- 
firms in  another  part  of  his  London  letter,  where  he 
says :  "My  invention,  however,  relates  to  a  specially 
designed  bridging  magneto  bell,  by  means  of  which 
the  talking  and  signaling  on  a  line  containing  20 
stations  equipped  with  this  bell  are  equally  as  good 
as  with  a  line  containing  only  two  stations.  These 
results  are  not  attainable  with  the  ordinary  form  of 
magneto  bell.  The  details  of  the  construction  of  my 
bell  were  not  described  by  me  at  the  convention,  as 
an  application  for  patent  rights  was  then  pending  in 
the  United  States  Patent  Office."  It  will  be  noted 
that  the  patent  in  suit  is  not  for  a  magneto  bell,  but 
for  a  combination  of  which  such  bell  is  an  element. 
These  statements  are  not  here  cited  as  constituting 
an  estoppel  as  against  Carty,  but  they  have  an  im- 
portant bearing  on  the  statements  in  his  subsequent 
testimony  claiming  a  broader  scope  for  his  improve- 
ment. Moreover,  the  accuracy  of  this  earlier  state- 
ment is,  we  think,  supported  by  other  testimony. 

In  testing  the  alleged  patentable  novelty  of  this  im- 
provement, the  exceeding  rapid  development  of  the 
art  is  a  factor  to  be  considered.  Once  it  was  started, 
the  country  was  strung  with  wires  with  unparalleled 
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FIG  I.  CARTY  CASE. — OPERATOR  S  CORD  CIRCUIT  AT  MILLHEIM. 


moniously,  each  without  impairing  the  efficiency  of 
the  other.  The  central  idea  of  the  invention  is  found 
in  the  connection  of  the  different  instruments  in  mul- 
tiple ;  the  parts  at  each  station  are  connected  in  mul- 
tiple at  the  station,  and  the  different  stations  are 
connected  in  multiple  with  the  line  conductors.  As 
this  was  not  possible  with  the  apparatus  arranged 
for  serial  connection,  the  different  appliances  for  the 
sub-station  were  also  modified  by  Carty  to  adapt 
them  to  one  another  in  their  new  relations  in  the 
circuit,  and,  indeed,  to  make  the  new  arrangement 
possible ;  and  in  the  case  of  the  call  bell  particularly, 
a  new  appliance  was  provided  of  high  resistance  and 
of  very  high  impedance  or  self-induction.  A  bell 
was  constructed  with  long  magnets,  with  more  iron 
than  usual,  and  with  a  great  number  of  turns  of  fine 
wire,  the  construction  resulting  in  self-induction  so 
great  as  to  prevent  the  transmission  of  telephone 
currents  through  it  in  its  place  in  the  circuit.  The 
self-induction  of  a  magnet  results  from  the  same 
condition  which  makes  it  a  magnet  and  enables  it 
to  do  work;  and  here,  in  Carty's  invention,  this 
quality  which,  in  the  series  arrangement,  had  limited 
the  construction  of  party  lines  and  impaired  their 
usefulness,  is  taken  advantage  of,  amplified,  and 
utilized  to  construct  a  bell  which  may  be  connected 
in  a  bridge  of  a  telephone  circuit  without  forming 
a  diverting  path  for  teleEhone  ciirrents.^  It  will 
thus  be  seen  that,  according  to  Mr.  McBerty,  the 
central  idea  of  the  invention  was  the  connection  ot 
the  different  elements  in  multiple  at  each  station,  and 
the  different  stations  in  multiple  with  the  line  con- 
ductors. That  is,  Carty  put  each  of  the  three  essen- 
tials of  a  station,  viz. :  Call,  voice  and  signal  ap- 
paratus, in  its  own  bridge,  and  he  placed  the  statioij 
itself  in  bridge  with  the  line  conductors.  The  serial 
apparatus  of  the  call  and  voice  apparatus  were  modi- 


rapidity.  In  this  hasty  development  attention  was 
naturally  first  given  to  city  systems  provided  with 
exchanges  and  to  long-distance  lines  uniting  large 
cities.  Rural  and  side  lines  were  of  less  importance, 
and,  naturally,  problems  incident  to  the  lines  in  and 
connecting  large  commercial  centers  demanded  and 
received  the  earliest  and  best  telephonic  engineering 
study. 

Whatever  advances  were  made  in  these  long-dis- 
tance and  exchange  systems  would  naturally  be  ex- 
tended later  to  the  development  of  the  less  important 
lines.  This  reasonable  and  to-be-expected  course  of 
events  we  see  strikingly  exemplified  in  the  present 
case.  But  while  we  naturally  look  to  the  exchange 
and  the  long-distance  line  for  such  development,  and, 
in  fact,  find  it  there  existing,  the  initial  development 
therein  made  and  the  devices  used  in  such  systems 
were  not  called  to  our  attention  in  the  Millheim 
case.  Taking  up  first,  the  exchange  system,  we  find 
there  in  use  the  operator's  cord  circuit  shown  in  the 
accompanying  sketch    (Fig.    i), 

A  cord  circuit  is  one  of  several  such  fixtures  at 
each  operator's  table  before  a  switchboard  in  a  cen- 
tral office.  Its  purpose  is  to  connect  lines  of  sub- 
scribers for  conversation.  The  method  of  its  use 
is  as  follows :  At  the  left  of  the  above  sketch  is  a 
subscriber's  annunciator,  or  calling-signal  drop.  This 
is  in  the  subscriber's,  and  not  in  the  operator's  circuit. 
When  the  subscriber  calls  the  central  operator,  she 
plugs  into  a  spring  jack  on  the  board,  thus  cutting 
out  the  calling  subscriber's  annunciator  and  connect- 
ing her  cord  circuit  with  his  line.  At  the  center  of 
the  cord  circuit,  and  normally  disconnected  from  the 
line  at  both  terminals,  but  adapted  to  be  connected 
by  spanning  the  line,  is  her  telephone.  By  pressing 
on  buttons  above  and  below,  she  connected  her  tele- 
phone with   both  sides   of  her  cord  circuit  and  in- 


adapt  them  to  the  new  multiple  relation,  and      quired  for  the  number  wanted.     Having  learned  such 


"in  the  case  of  the  call  bell  particularly,  a  new  ap- 
pliance was  provided,  of  high  resistance  and  of  very 
high  impedance  of  self-induction."  Statements  made 
bv  Mr  Carty  himself,  both  m  an  address  delivered 
Seotember  9.  1890,  at  the  Detroit  convention  of  the 
National  Telephone  Exchange  association,  and  also 
in  a  letter  of  November  I,  1890,  to  the  London  Elec- 
trical Review,  commenting  on  such  address,  show 
wherein  he  considered  his  invention  did  arid  wherein 
it  did  not  lie.  In  his  judgment,  at  that  time,  it  did 
not  lie  in  bridging.  His  address  was  on  bridging 
bells  but  bridging  he  explicitly  disavows.  He  then 
said '  "We  do  not  want  to  make  any  contention  tor 
a  patent  on  bridging.  Bridging  apparatus  is  not 
new  It  was  advocated  in  a  paper  read  at  Minne- 
apolis last  vear,  and  one  of  the  first  things  that  Mr. 
Hibbard  did  in  the  long-distance  company  was  to 
throw  out  the  looping  arrangement  and  bridge  the 


number,  she  then  inserts  the  right-hand  plug  of  her 
cord  circuit  into  the  spring  jack  of  the  desired  sub- 
scriber. At  the  right  of  the  cord  circuit,  normally 
disconnected  from  the  line  at  both  terminals,  but 
adapted  to  be  connected  therewith  by  spanning  the 
line,  is  a  call  generator.  By  pressing  the  buttons  as 
before  she  connects  the  generator  with  the  two  sides 
of  the  line  of  the  subscriber  to  be  called,  and  at  the 
same  time,  by  breaking  the  contacts  with  the  cord- 
circuit  lines,  she  disconnects  the  remainder  of  the 
cord  circuit  from  the  generator,  and,  by  operating 
the  generator,  thus  sends  a  call  to  the  desired  sub- 
scriber alone.  She  then  disconnects  the  generator 
and  thus  restores  the  contacts  between  her  cord  cir- 
cuit and  the  line  of  the  subscriber  called.  In  this 
situation,  which  is  the  condition  shown  in  the  sketch, 
the  lines  of  the  two  subscribers  are  connected  by 
a  continuous  line  through  the  cord  circuit.     But  so 
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long  as  this  condition  continues,  both  subscribers 
are  powerless  to  break  their  continuous  connection 
and  put  tiieniselves  in  a  position  to  communicate  with 
other  subscribers.  To  do  this  it  is  apparent  that  the 
agency  of  the  central  operator  must  be  invoked,  and 
the  apparatus  by  wiiich  this  is  done  must  be  such 
that  while  it  is  in  a  permanent  permissible  operative 
relation  as  a  signaling  apparatus,  it  must  meanwhile 
be  opaque  to  the  voice  currents  of  tlie  conversing 
subscribers.  Such  result  was  effectively  secured  by 
the  device  in  the  sketch  marked  "signal  drop,"  and 
known  as  a  clearing-out  annunciator.  If  the  electro- 
magnet which  operates  the  signal  drop  was  of  low 
nnpedance  the  voice  current  would  short-circuit  and 
conversation  would  be  unsatisfactory,  hence  one  of 
high  impedance  was  used,  and  prevented  such  result. 
At  the  same  lime  the  signaling  current,  either  an 
alternating-generator  current  of  low  frequency  or  a 
steady  battery  one,  crosses  freely  and  signals.  The 
use  of  these  signal  drops  and  the  functional  effects 
secured  by  them  are  clearly  pointed  out  by  ditterent 
witnesses.  Mr.  Dunbar,  an  expert  for  respondents, 
says:  "Tiie  disconnecting  annunciator  was  normally 
bridged  across  the  main  wires  of  the  circuit,  ready 
to  receive  a  disconnecting  signal  sent  over  the  line 
by  either  of  the  connected  subscribers,  and  was  thus 
bridged  across  the  two  wires  of  the  main  line  while 
conversation  was  taking  place  between  the  two  sub- 
scribers. This  disconnecting  annunciator  was  wound 
to  a  high  resistance  and  high  inductance,  so  that  but 
little  of  the  telephone  current  would  be  shunted  or 
short-circuited  through  this  path,  and  also  so  that 
this  disconnecting  annunciator  would  readily  re- 
spond to  tlie  generator  currents  sent  over  this  same 
main  line  from  either  subscriber's  station.  These 
disconnecting  annunciators  were  used  to  give  a  visual 
indication  to  the  operator,  by  the  releasing  of  a 
shutter  through  the  agency  of  an  armature  attracted 
by  the  high-wound  magnet  of  the  annunciator.  Such 
visual  signals  were,  of  course,  better  adapted  for 
attracting  the  attention  of  the  operator  at  the  central 
office  than  the  bells  used  at  the  subscribers'  stations 
to  attract  the  attention  of  the  subscribers."  Thomas 
D.  Lockwood  is  an  officer  of  the  complainant  com- 
pany, and  was  called  as  a  witness  in  its  behalf,  and 
acted  as  attorney  for  the  applicant  in  preparing  the 
application  for  and  specifications  of  the  patent  in 
suit.  He  testified  in  the  interference  case  of  Kellogg 
vs.  Scribner,  vs.  Pickernell,  No.  IS,754.  and  his  tes- 
timony, which  Mr.  Lockwood  discussed  when  called 
as  a  witness  in  the  present  case,  is  quoted  by  Mr. 
Dunbar,  as  follows :  "Interrogatory  1S5.  When  did 
you  first  know  of  the  use  in  any  switchboard  of  an- 
nunciators whose  cores  were  wound  to  a  resistance 
of  500  ohms,  and  when,  if  ever,  were  coils  of  that 
description  used  in  the  Boston  board,  and  when,  if 
they  were,  and  you  know,  was  it  determined  to  use 
such  coils  in  that  board?" 

"A.  I  suppose  that  although  the  resistance  of  500 
ohms  precisely  is  mentioned  in  the  question,  that 
figure,  as  tliere  given,  means  virtually  any  high  re- 
sistance for  such  annunciators — say,  between  400  and 
1,000  ohins — and  I  will  answer  accordingly.  The 
first  case  of  which  I  know  is  that  of  the  Paris  ex- 
change, and  I  knew  of  this  in  1884.  The  resistance 
of  the  annunciators  was  about  400  ohms.  Later, 
when  metallic-circuit  switchboards  were  adopted  in 
this  country  and  used  on  a  large  scale — the  first 
instance  being  the  Cortlandt  street  (New  York) 
exchange  switchboard — it  became  evident  very  shortly 
after  that  switchboard  was  put  in  operation  that 
talking  was  unduly  weakened  by  having  clearing-out 
annunciators  in  the  talking  circuit  formed  of  any 
two  lines,  and  that  if  clearing-out  annunciators  were 
to  be  used  or  retained  in  use,  they  must  be  placed 
in  a  bridge  or  in  a  branch  to  earth  (the  latter  in 
the  case  of  grounded  lines),  and  to  the  end  that 
when  so  placed  in  bridge  or  branch  circuit  they 
would  not  carry  off  a  large  portion  of  the  talking 
current  to  the  detriment  of  the  distant  telephone,  they 
must  be  made  of  high  resistance." 

Mr.  Pickernell,  also  an  officer  of  the  complainant 
company,  says:  "Experimental  drops  of  high  re- 
sistance were  first  used  some  time  subsequent  to 
April  8,  1889.  The  high-resistance  bridging  drop  at 
toll  boards  was  adopted  in  the  summer  of   18S9." 

The  significance  of  the  relation  of  this  prior  struct- 
ure to  Carty's  apparatus  will  be  seen  from  the  fol- 
lowing considerations.  It  shows  the  prior  use  for 
signaling  of  a  magnet  of  such  high  impedance  and 
inductance  as  to  make  it  opaque  to  voice  currents ; 
such  magnet  is  placed  in  bridge;  the  call  mechanism, 
as  well  of  the  subscribers  as  of  the  central  operator, 
was  not  in  scries  with  the  signaling  apparatus  of 
the  cord  circuit.  That  these  'signals  were  visible  in- 
stead of  audible  is  a  matter  of  mechanical  detail ; 
that  they  were  used  to  end  a  conversation,  and  not 
to  open  it,  makes  no  difference  in  principle.  They 
show  the  use  for  signaling  of  a  high-impedance  bell, 
opaque  to  voice  currents  and  in  bridge. 

We  also  find  in  the  prior  art  the  apparatus  used 
for  signaling  intermediate  stations  of  long-distance 
lines  and  shown  in  the  accompanying  sketch  (Fig.  2). 

Such  intermediate  station  had  a  drop  or  signaling 
bell  permanently  bridged  on  the  line.  It  was  used 
to  signal  the  station  operator,  so  that  connection 
could  be  made  with  a  local  subscriber.  Being  in 
constant  normal  operative  relation,  it  stood  ready 
for  use  when  needed,  but  being  of  high  impedance 
and  self-induction,  it  was  opaque  to  the  voice  cur- 
rents passing  between  the  principal  stations.  The 
cord  circuit  of  the  local  operator  formed  the  re- 
mainder of  her  set.  When  the  operator  was  signaled 
she  plugged  into  the  line,  and  that  brought  her  cord 
circuit,  with  its  telephone  and  generator,  into  op- 
erative connection   with   the   line.     It   will   be  noted 


the  tclephiine  was  out  of  comiection  with  the  line, 
as  in  the  Carty  device.  The  operator  in  the  long- 
distance station  brought  it  in  by  pressure  on  buttons 
or  the  like,  while  in  Carty's  device  it  was  brought  in 
by  the  subscriber  remo\ing  it  from  the  hook.  These 
differences  were  merely  meclianical,  as  were  also 
those  incident  to  the  generator.  Both  were  normally 
disconnected ;  wlien  in  use  both  were  in  bridge.  The 
functions  of  this  device  and  its  use  prior  to  the 
Carty  patent  are  shown  in  the  testimony  of  Mr.  Pick- 
ernell, who  says:  "High-resistance  magnets  were 
first  used  at  intermediate  stations  some  time  after 
November  14,  1S99.  i  can't  state  just  how  long 
after  it  was.  I  find  that  on  November  14th  I  ad- 
vised the  manufacturer  of  the  magnets  for  the  use  at 
intermediate  stations  that  the  sample  that  was  then 
submitted  to  my  approval  was  defective,  and  1  re- 
turned this  sample  on  that  date  for  correction.  It 
probably  took  several  days  to  correct  the  sample,  and 
probably  several  weeks  to  manufacture  a  lot  of  bells." 
The  witness  furtiier  testified,  in  reference  to  the 
foregoing  sketch,  that  the  bell  or  drop  marked  (A) 
was  of  high  resistance  and  high  self-induction  ;  that 
it  was  used  for  signaling  an  operator  at  an  inter- 
mediate station  (as  a  line  signal);  that  "this  drop 
was  made  of  high  resistance  and  high  self-induction 
so  as  to  prevent  the  passage  or  shunting  of  the  tele- 
phone current  when  the  circuit  was  used  for  trans- 
mitting speech  between  the  terminal  stations."  The 
proofs  established  these  facts:  The  signaling  bells 
were  of  high  impedance  and  high  self-induction ;  they 
were  mounted  in  bridge ;  they  were  in  bridge  alone ; 
they  were  used  for  initial  signaling — conditions  akin 
to  those  of  Carty's  system. 

Indeed,  that  the  whole  telephonic  art  was  in  a 
stale  of  rapid  but  regular  development ;  that  the  two 
devices  described  were  the  natural  outgrowth  of 
such  progress,  and  that  Carty's  device  was  one  of 
the  regular  steps  of  such  advance  when  party  lines 
came  to  receive  their  due  share  of  skilled  electrical 
altention,  is  clear.  Some  phases  of  such  development 
are  shown  in  the  public  addresses  made  by 
Messrs.  Pickernell.  Hibbard  and  Carty,  their 
testimony  and  the  part  they  bore  in  such  ad- 
vance. These  three  trained  electrical  engineers  were 
all  in  the  employment  of  one  company,  and  en- 
gaged in  the  introduction  of  long-distance  lines 
m  the  East.  They  joined  in  the  preparation  of  a 
paper  entitled  "New  Era  in  Telephony,"  read  be- 
fore the  Minneapolis  convention  of  the  National 
Telephone  Exchange  association,  held  September  11, 
1SS9,  and  composed  of  electrical  experts.  The  sub- 
stitution for  grounded  lines  of  metallic  circuits  con- 
stituted the  "New  Era"  to  which  the  paper  referred. 
To  this  change  and  Its  attendant  problems  the  high- 
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est  electrical  thought  was  given,  and  the  change  nat- 
urally caused  many  advances  In  constructive  and  op- 
erative methods.  Among  other  elements,  was  the 
multiple-party  line.  This  paper,  which  is  printed  in 
full  in  the  Western  Electrician  of  September  21,  1889, 
after  discussing  the  advantages  of  metallic  circuits, 
refers  to  the  subject  of  party  lines  as  follows;  ''With 
the  extension  of  metallic  circuits  it  is  often  asked 
liow  they  may  be  utilized  for  the  service  of  two  or 
more  subscribers  on  the  same  circuit.  Probably  the 
best  results  are  accomplished  by  bridging  the  dif- 
ferent instruments  on  to  the  two  sides  of  the  metal- 
lic circuit,  using  a  ringer  magnet  at  each  instrument 
of  high  resistance  and  retardation.  By  this  arrange- 
ment the  electrical  balance  is  preserved,  and  no  al- 
teration in  the  ordinary  form  of  operating  apparatus 
is  made  necessary. 

'■"It  has  been  the  practice  heretofore  to  loop  inter- 
mediate sets  of  instruments  into  a  circuit.  At  first 
tills  practice  was  persisted  in  when  metallic  circuits 
were  introduced,  additional  instruments  being  looped 
into  one  side  of  the  circuit.  Such  an  arrangement, 
however,  destroys  the  balance,  and  the  instrument 
so  connected  will  be  subject  to  disturbance  as  loud 
as  the  line  is  capable  of  producing,  and  it  will  also 
be  a  source  of  disturbance  to  the  other  instruments 
in  the  circuits.  By  connecting  all  instruments,  how- 
ever, in  multiple  arc,  bridging  across  the  circuit,  noth- 
nig  is  lost  in  transmission,  if  the  coils  have  suffi- 
cient retardation,  and  the  electrical  balance  necessary 
10  the  proper  working  of  the  system  is  preserved." 
The  disclosures  of  these  three  trained  men  to  their 
fellow  electricians  are  important  in  this  case.  The 
long-distance  lines  with  which  they  were  associated 
represented  the  highest  state  of  the  art.  The  high- 
impedance  electromagnet  was  long  before  known. 
Mr.  Lockwood,  in  the  interference  case  quoted  else- 
where, says:  "But  as  early  as  1884  it  was  seen  that 
by  properly  placing  the  retardation  coils,  or  coils 
which  enclosed  or  were  enclosed  by  iron  in  or  in 
relation  to  telephone  circuits,  this  impedance,  which 
theretofore  had  been  an  unalloyed  evil,  might  be 
made  useful  by  causing  it,  in  complicated  systems  of 
telephone  circuits,  to  guide  telephonic  currents  into 
routes  where  they  were  desired,  and  to  prevent  them 
from  passing  into  portions  of  the  systems  of  circuits 
where  they  were  not  desired." 

But   while   its  theoretical  capacity   was  known,   it 


was  now  being  put  into  practical  use  in  these  metal- 
lic circuits  in  clearing-out  drops  and  line  annunci- 
ators. It  nowhere  appears  that  these  magnets  had 
been  applied  to  any  metallic-circuit,  multiple-party 
lines  for  individual  subscribers,  or,  indeed,  that  any 
such  lines  existed.  But  these  men,  from  their  ex- 
perience with  the  metallic  circuits  of  the  new  era, 
were  so  confident  of  the  possibility  of  applying  to 
party  lines  the  same  general  practices  they  had  tested 
on  the  long-distance  lines  that  they  felt  even  then 
justified  in  confidently  defining  to  their  fellow  engi- 
neers the  means  by  which  the  party-line  problem 
would  be  worked  out.  At  that  \ery  time  they  were 
in  the  midst  of  the  advance.  Mr.  Pickernell  says: 
"Experimental  drops  of  high  resistance  were  first 
used  some  time  subsequent  to  April  8,  18S9.  The 
high-resistance  bridging  drop  at  toil  boards  was 
adopted  in  the  summer  of  1889."  It  is  true,  he  also 
says :  "High-resistance  magnets  were  first  used  at 
intermediate  stations  some  time  after  November  14, 
1889.  I  look  upon  the  paper  entitled  'New  Era 
in  I'elephony,'  prepared  by  Messrs.  Carty,  Hibbard 
and  myself,  as  being  in  the  nature  of  a  prophecy, 
for  I  am  certain  that  the  high-resistance  magnets 
were  not  used  prior  to  the  above  date."  But  the 
importance  of  the  disclosure  is  increased,  not  less- 
ened, by  the  fact  tliat  it  was  a  prophecy.  The  sub- 
sequent successful  application  of  the  general  prin- 
ciples of  the  disclosures  to  successfully  signal  inter- 
mediate stations  shows  the  importance  and  the  truth 
of  the  prophecy.  Now,  it  seems  to  us,  that  the  Min- 
neapolis instructions  were  the  lines  along  which  Carty 
subsequently  worked,  but  the  way  was  clearly  pointed 
out  by  the  joint  article  of  the  three  men.  Mr,  Mc- 
Berty,  as  we  have  seen,  says :  "The  central  idea 
of  the  invention  is  found  in  the  connection  of  the 
aifferent  instruments  in  multiple,"  but  this  was  but 
carrying  out  the  Minneapolis  instruction.  The  broad 
principle  was  embodied  in  the  cord  circuit  and  the 
long-distance  intermediate  station,  both  of  which 
are  clearly  sliown  by  the  proofs  to  have  been  in 
use  prior  to  Carty's  alleged  invention.  The  appli- 
cation of  this  principle  to  party  lines  lay  in  engi- 
neering skill,  not  inventive  genius.  Hibbard's  work 
concerned  the  improvement  of  ringer  drops,  while 
Carty's  concerned  party  lines.  Hibbard  says:  "I 
was  interested,  at  that  time,  in  the  development  of 
the  bridging  drop,  and  bridging  bells  were  first  put 
into  operation  by  others.  In  this  article  the  meth- 
ods which  had  experimentally  been  found  to  be  the 
best  up  to  that  time  for  long-distance  work  were 
recommended  for  local  work.  The  plan  of  bridging 
the  ringers  was  proposed,  I  think,  by  Mr.  Carty." 
In  view  of  the  quite  explicit  directions  for  bridging 
embodied  in  this  article  and  in  view  of  the  success- 
ful use  of  magnets  of  high  resistance  and  self-induc- 
tion in  the  cord  circuit  and  long-distance  station, 
there  would  seem  to  be  little  question  but  that  any 
one  of  these  trained  engineers,  if  directed  to  correct 
the  recognized  evils  of  party-line  systems,  would 
have  done  so  in  the  same  engineering  lines  followed 
by  Carty.  If,  in  carrying  out  these  broader  general 
principles  he  invented,  as  he  said  in  his  London  let- 
ter, "a  specially  designed  bridging  magneto  bell,"  he 
was  entitled  to  patent  protection  therefor,  but  the  in- 
vention of  such  a  bell  did  not  warrant  him  laying 
claim  to  the  broad  principle  of  connecting  the  dif- 
ferent instruments  in  multiple.  In  view  of  the  prior 
development  of  this  art  evidenced  by  the  devices  to 
which  we  have  referred  in  detail  and  the  definite 
prior  knowledge  of  the  electrical  profession  of  the 
principles  of  bridging,  multiple  construction  and  the 
use  of  magnets  of  high  impedance  and  self-induction 
for  signaling  purposes  and  to  prevent  the  shunt  and 
loss  of  voice  currents,  we  are  of  opinion  that  the 
combination  shown  in  Carty's  patent  involved  no 
patentable  novelty.  Such  conclusion  is  not  at  vari- 
ance with  the  opinion  in  the  Millheim  case,  88  Fed. 
Rep.,  509,  or  of  the  Circuit  Court  of  Appeals.  Those 
cases  were  rightly  decided  on  the  facts  before  the 
courts,  but  the  actual  state  of  the  art  was  not  then 
called  to  the  court's  attention.  It  was  there  found 
that  every  element  of  Carty's  device  was  in  itself  and 
individually  considered  old.  The  novelty  lay  in  their 
combination ;  for  it  was  not  shown  any  such  com- 
bination had  been  made  before.  It  was  said  "The 
call-signaling  apparatus  of  the  Carty  system  is  so 
vital  to  its  use  that  either  it  or  its  substantial  equiva- 
lent should  be  found  in  the  alleged  anticipation  to 
constitute  it  a  real  anticipation."  We  now  find  that 
there  were  in  existence  in  the  clearing-out  drops  and 
the  signaling  apparatus  of  the  long-distance  lines, 
sucii  application  of  the  principles  on  which  Carty's 
combination  rests  that  their  application  to  party 
lines  was  but  the  natural  and  to-l3e-e.xpected  advance 
in  the  progressive  art  to  which  they  appertained. 
To  use,  with  some  changes,  the  language  of  another, 
.Atlantic  Works  vs.  Brady,  107  U.  S.,  1927,  we  may 
say  that  the  development  of  this,  as  of  every  great 
industry,  has  developed  a  constant  demand  for  new 
appliances,  which  the  ordinary  skill  of  those  versed 
in  such  branch  has  generally  been  adequate  to  devise 
and  which  devising  is  the  natural  outgrowth  of  such 
development.  Each  forward  step  prepares  the  way 
for  another,  and  to  burden  a  great  industry  with  a 
monopoly  to  each  improver,  for  every  step  thus  made, 
except  where  marked  by  an  advance  greater  than 
mere  engineering  skill,  is  unjust  in  principle  and 
liostile  to  progress.  As  our  conclusion  that  the  Carty 
patent  is  invalid  for  lack  of  patentable  invention 
goes  to  the  root  of  the  case  and  is  decisive  against 
the  complainant,  we  do  not  think  it  necessary  for 
us  to  discuss  or  pass  on  the  other  serious  defenses 
to  this  bill,  namely,  the  defense  of  prior  use  at  Crown 
Point  and   Merrillsville,  Ind.,  and  on  the  Wilming- 
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ton  Coal  line  in  Chicago  and  the  defense  of  non- 
infringement. 

Acheson,   Circuit  Judge — 

The  final  hearing  of  this  case  took  place  at  Pitts- 
burg, and  at  my  request  Judge  Buffington  sat  with 
nie  and  has  prepared  the  opinion  of  the  court,  which 
1  file  herewith.  I  fully  concur  in  the  views  Judge 
Buffington  has  expressed,  and,  accordingly,  a  decree 
will  be  entered  dismissing  the  bill  of  complaint  with 
costs  to  the  defendants. 


Telephone  Service  in  American  Cities. 

By  Edw.^rd  B.  Ellicott. 
Part  II. 

Competitive  Telephone  Systems. 

.■\mong  the  larger  cities  in  which  there  are  com- 
peting telephone  companies  are  the  following:  St. 
Louis.  Mo.,  Indianapolis,  Ind.,  Louisville,  Ky., 
Cleveland,  Ohio,  Pittsburg,  Pa.,  Columbus  Ohio, 
Rochester,  X.  V.  Competing  companies  are  now 
constructing  plants  in  Philadelphia,  Pa.,  St.  Paul 
and  Minneapolis,   Minn. 

The  returns  made  by  some  of  the  competing  com- 
panies indicate  that  the  rates  charged  are  much 
lower  than  those  of  the  original  company.  There 
is  also  a  decided  increase  in  the  total  number  of 
telephones  used,  followed  by  a  duplication  of  tele- 
phones in  many  business  houses  and  residences. 
In  Cleveland  there  are  22,744  telephones  of  both 
companies  in  service,  and  about  5,000  are  duplicates. 
In  St.  Louis  there  are  appro.xiniately  12,850  tele- 
phones in  service,  and  about  2,500  of  that  number 
are  duplicates.  In  Pittsburg  and  Allegheny  there 
are  appro.xiniately  16,768  telephones  of  both  com- 
panies in  service,  and  3.200  are  duplications. 

It  therefore  appears  that  if  the  service  furnished 
by  the  new  companies  meets  the  requirements  of 
a  user,  the  cost  is  ver>'  much  less  than  the  same  serv- 
ice furnished  by  the  original  company,  but  there 
appears  to  be  so  many  users  who  require  both 
systems  of  telephones  that  the  aggregate  cost  to  the 
total  number  of  users  is  more  than  the  required 
number  of  telephones  would  cost  at  the  highest  rate 
the  original  company  charged,  as  the  following  table 
indicates : 

Cleveland,  O.,  Original  Company — 
Total  cost  13,744  telephones,  at  highest  r.ate— $S4.?1,154,49» 

Cleveland,  O.,  New  Company- 
Total  cost,  9,000  telephones,  at  highest  rate— ?4S..     432,000 

Total    cost    $1,536,495 

Total  telephones.  22,744. 
22,744  telephones,    less   5,000   dnplioations,    leaves 
17,744  telephones,  cost  at  highest  rate $l,490,49o 

Cost  of  two  systems  over  highest  rate  of  one 

company  for  the  same  service  %     96.000 

These  figures  are  based  on  the  highest  rates 
charged  for  unlimited  use  of  the  telephone.  Prac- 
tically the  same  relation  exists  between  the  rates 
charged  for  residence  use,  and  they  are  omitted  in 
making  the  comparison  on  account  of  complication 
of  figures. 

The  resiJts  in  this  instance  are  practically  as 
follows :  Four  thousand  users  are  securing  cheap 
telephone  service  that  fills  their  requirements;  5,000 
of  the  original  users  of  telephones  find  it  necessary 
to  rent  a  $48  telephone,  in  addition  to  the  old  sys- 
tem, in  order  to  transact  business  with  the  4,000 
new  subscribers  on  the  different  system.  The  extra 
cost  at  $48  each  to  the  5,000  subscribers  is  $240,000 
a  year,  and  the  saving  to  the  4,000  subscribers  of  the 
new  system  over  the  highest  rate  charged  by  origi- 
nal system,  $144,000  a  year.  It  would  apparently 
be  economy  for  the  5,000  subscribers  to  pay  the  4,000 
subscribers  the  difference  in  cost  of  the  two  sys- 
tems. $36  per  year  per  telephone,  as  they  could  thus 
effect  a  total  saving  to  themselves  of  ,$96,000  a  year. 
This  total  cost  of  service  will  practically  equalize 
itself  when  the  new  system  has  secured  a  total  of 
11.666  subscribers,  or  when  the  number  of  duplica- 
tions has  been  reduced  from  5,000  to  3,858.  Those 
who  require  duplicate  telephones  will,  however,  be 
subject  to  the  e-xpense  of  both  charges,  $84  and  $48. 
The  conditions  will  be  reversed  when  the  new  com- 


pany has  in  operation  as  many  telephones  of  prac- 
tically the  same  character,  business  and  residence, 
as  the  original  company.  The  charge  and  necessity 
for  duplication  of  telephones  could  then  be  properly 
assessed  against  the  original  company,  or  equally 
against  each.  .In  either  instance,  the  result  would  be 
in  favor  of  the  new  company.  Rochester,  N.  Y., 
presents  a  favorable  condition  for  comparison  of  the 
results  of  competition,  as  both  companies  have  prac- 
tically the  same  number  of  telephones,  but  no  figures 
can  be  made  on  account  of  the  number  of  duplicate 
lelephones  not  being  given. 

Such  examples  as  we  now  have  of  competitive 
telephone  systems  indicate  that  the  ultimate  result 
will  be  an  increased  cost  to  such  users  of  telephones 
as  may  require  communication  with  every  other 
user  of  both  systems  or  the  absorption  of  one  com- 
pany's business  'by  the  other,  in  event  of  which  the 
present  general  situation  will  be  arrived  at  again, 
and  with  no  apparent  gain,  except  a  possible  unfair 
reduction  in  rates.  Better  results  can  be  secured 
within  a  reasonable  time  by  proper  regulation  of 
the  rates  on  an  equitable  basis. 

A  comparison  of  the  schedules  would  indicate 
that  there  is  apparent  consistency  in  the  rates 
charged  for  unlimited  telephone  service,  but  a  care- 
ful analysis  shows  there  is  no  real  consistency  when 
the  extent  of  the  service  or  the  conditions  under 
which  it  is  furnished  to  the  user  are  considered.  In 
the  larger  cities,  where  the  amount  invested  is  for 
long  lines,  a  large  percentage  of  which  is  under- 
ground, and  extensive  service  is  furnished  to  a  great 
number  of  telephones,  the  rates  charged  are  but 
little  above  those  in  smaller  cities,  where  the  in- 
vestment_J3  necessarily  much  less  for  construction, 
and  service  can  be  rendered  to  the  lesser  number 
of  telephones   at  much   less   cost. 

The  charges  lor  measured-rate  service  are  prac- 
tically as  inconsistent,  except  that  a  greater  latitude 
m  adjustment  of  prices  for  the  character  of  service 
furnished  is  made  possible.  The  highest  rate 
charged  for  the  minimum  amount  of  service,  equal- 
ing 600  calls  a  year,  is  $60  per  year  in  the  city  of 
New  York,  where  communication  is  furnished  be- 
tween 68,975  telephones,  and  the  lowest  rate,  of 
$9-12  per  year,  for  365  calls,  is  in  San  Francisco, 
where  telephone  communication  is  furnished  be- 
tween 29,125  telephones.  This  e-xtremely  low  rate 
is  for  telephones  on  a  20-party  line,  and  can  hardly 
be  considered  practical  for  anythnig  but  an  ex- 
tremely limited  demand  for  telephone  service.  San 
Francisco  is  the  only  city  in  which  a  20-party-line 
system  is  offered  to  the  public.  Two-party  lines 
for  business  use  and  four-party  lines  for  residence 
use  seem  practicable,  and  are  generally  offered. 
Only  three  cities  offer  lo-party  lines  for  either 
business  or  residence  service. 

Table  C  gives  general  information  of  telephone 
exchanges. 


JMr.  Ellicott  supplemented  his  report  by  giving 
copies  of  a  number  of  interesting  letters  on  the 
subject,  received  by  him,  from  which  the  following 
extracts  are  made : 

Baltimore  I, from  Charles  E.  Ehelps,  Jr.,  city  engi- 
neer).— In  reference  to  your  question  respecting 
the  benefits  of  competition,  I  would  say  that  no 
doubt  some  people  who  could  not  afford  to  pay  the 
former  high  rates  of  telephone  rentals  have  been 
benefited   in   the  main   by   competition. 

Baltimore  (from  General  Manager  Bethell  of  the 
Chesapeake  and  Potomac  Telephone  company). — 
There  is  a  competing  company  in  Baltimore  known 
as  the  Maryland  Telephone  and  Telegraph  com- 
pany, but  I  do  not  consider  that  the  public  has  been 
benefited   by   its   operations. 

New  York  (from  U.  N.  Bethell,  general  manager 
New  York  Telephone  company). — A  flat  rate,  or 
rate  for  unlimited  service  in  the  borough  of  Man- 
hattan, is  practically  abandoned,  as  there  is  little 
or  no  demand  for  it  on  the  part  of  the  public,  our 
message-rate  plan  seeming  to  meet  all  requirements. 
*  *  *  This  is  the  only  company  operating  a 
telephone-exchange    system   here.     The    company    is 
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organized  under  the  laws  of  the  state  of  New  York, 
and  has  a  perpetual  right  to  transact  a  telephone 
business    in   this   city. 

Columbus,  Ohio  (from  Frank  L.  Beam,  general 
manager  of  the  Citizens'  Telephone  company). — 
There  are  very  few  residences  that  subscribe  for 
both  telephones.  Among  our  business  people,  would 
estimate  that  about  50  per  cent,  of  our  subscribers  are 
subscribers  for  service  from  both  companies.  A  great 
number  of  our  leading  wholesale  merchants  claim 
they  get  all  the  service  they  desire  from  our  com- 
pany, and  have  discontinued  the  service  of  the 
other  company.  We  are  now  giving  three  times  the 
number  of  subscribers  for  about  one-half  what  they 
were  paying  before  we  went  in  operation.  *  *  * 
Prior  to  the  installation  of  the  plant  of  this  com- 
pany, the  Central  Union  company  had  less  tlian 
I, goo  subscribers  after  occupying  the  field  exclu- 
sively for  20  years.  At  the  present  time  it  has 
about  3,500  subscribers,  and  at  least  80  per  cent, 
of  this  number  are  on  its  party-line  system,  which 
is  very  unsatisfactory.  At  the  present  time  the  Co- 
lumbus Citizens'  Telephone  company  hLs  5,850  tele- 
phones in  service,  and  is  putting  up  about  75,000 
connections  daily  on  its  local  board.  We  have  no 
party   lines. 

Philadelphia  (from  C.  E.  Wilson,  general  mana- 
ger Keystone  Telephone  company). — I  would  say 
as  a  general  proposition  that  all  of  our  wires  and 
cables  now  installed,  and  those  to  be  installed  here- 
after, will  be  underground.  Our  service  is  unlim- 
ited. Our  two  main  exchanges  are  nearing  com- 
pletion, and  the  switchboards  are  built  by  the  Kel- 
logg Switchboard  and  Supply  company,  and  our  in- 
struments by  the  American  Electric  Telephone  com- 
pany. We  think  our  system  of  conduits  and  cable 
distribution    is    in    advance   of   the    Bell    methods. 

Indianapolis.  Ind.  (from  S.  P.  Sheerin,  vice-presi- 
dent New  Telephone  company). — You  will  observe 
that  we  have  s\o  party  lines,  and  the  other 
people  have  scarcely  anything  else.  We  are  satis- 
fied that  the  people  do  not  want  party  lines,  and 
we  do  not  understand  why  it  should  be  the  policy 
of  a  telephone  company — or  any  other  company,  for 
that  matter — to  thrust  upon  the  people  a  thing  they 
do  not  want. 

Kansas  City,  Mo.  (from  J.  G.  L.  Harvey,  mayor's 
secretary). — Kansas  City  is  at  present  in  the  grasp 
of  the  Bell  monopoly,  and  no  one  but  the  company 
itself  knows  just  what  their  rates  are,  and  I  doubt 
if  they  will  tell.  Recently  a  telephone  franchise  was 
granted  to  a  second  company,  which  franchise  has 
not  yet  been  accepted,  but  there  is  every  reason  to 
believe  that  it  w-ill  be  and  the  system  built. 
[77^^  end.] 


Magnetic    Brakes   in    Amsterdam,  N.  Y, 

A  serious  accident,  involving  the  wrecking  of  two 
electric  cars  on  the  Market  street  line  of  the  Am- 
sterdam Street  Railroad  company  of  Amsterdam, 
N.  Y.,  recently,  led  the  management  to  make  a 
careful  examination  of  the  brake  systems  now  em- 
ployed for  street-railway  service.  As  a  result  of 
this  investigation,  the  magnetic  brake  of  the  Stand- 
ard Traction  Brake  company  was  selected,  and,  after 
thorough  tests,  it  was  finally  adopted  for  the  entire 
system.  Car  No.  15,  one  of  those  which  was  in  the 
wreck,  was  entirely  rebuilt  and  fitted  with  the 
Standard  company's  magnetic-brake  equipment. 
The  first  public  demonstration  was  given  a  few  days 
ago,  when  a  trial  trip  was  made  over  the  line. 
President  Hess,  Superintendent  DeBois,  Engineer 
Shanahan,  Constructing  Engineer  Rockwell,  elec- 
tricians and  other  employes  of  the  company  and 
newspaper  representatives  were  on  board.  The  car 
was  taken  up  the  Market  street  hill  and  allowed  to 
descend,  the  operation  being  watched  with  consid- 
erable interest  by  many  pedestrians  as  well  as  those 
on  board.  The  magnetic  system,  according  to  those 
who  witnessed  the  test,  proved  all  that  was  claimed 
for  it  under  the  most  adverse  conditions,  the  motor- 
man  being  able  to  bring  the  car  to  a  full  stop  on 
any  portion  of  the  grade  in  less  than  a  car's  length, 
notwithstanding  that  the  track  was  muddy  and  slip- 
pery because  of  the  falling  snow.  The  car  was 
gotten  under  full  headway  and  stopped  short  repeat- 
edly. The  brakes  fulfilled  every  requirement,  and 
it  is  expected  that  the  exhibitition  will  tend  to  re- 
store the  confidence  of  the  street-railway  patrons 
in  the  safety  of  the  car  service. 


♦Denotes  percentage  of  gross  receipts  paid  per  year. 

+  $10,000  was  paid  for  ordinance  at  time  it  was  granted.    Also  free  conduit  space  for  city  nse.  ,      ,       .      ^       ,  3 

Vnst  of  the  above  cities  irive  a  redaction  in  rates  for  municipal  telephones  and  in  some  instances  free  use  of  poles  for  city  fire  alarm  and 
police  service.    Origfoalcompa^iSfaPbU^^^^^  free  coi.dui?space  to  tbe  city.    Kansas  City  rece.yed  10  cents  per  year  for  eacb 

Uaeal  foot  of  coadait  trench  In  serrice. 

JPfty  city  $1.00  per  telephone  and  ad  valorem  tai  oo  assessed  Tiiuation  of  property. 

I  To  pay  5  per  cent  of  gross  receipts  wfaen  sabscrlbers  equal  number  of  old  company. 

§The  popolation  of  Neff  Tork  City  applies  to  the  Borongh  of  Manhattan  only. 


Two  Power  Houses  for  the  London  In- 
ner Circle. 

Since  the  recent  arbitrators'  decision  in  favor  of 
the  District  Railway  company  of  London,  that  com- 
pany has  endeavored  to  get  the  Metropolitan  com- 
pany to  unite  with  it  in  erecting  one  power  house 
for  the  two  underground  electric  systems.  Some  of 
the  minority  stockholders  of  the  Metropolitan  com- 
pany were  in  favor  of  such  a  union,  but  the  directors 
have  decided  against  it,  asserting  that  they  can  save 
j£ioo,ooo  a  year  over  the  Yerkes  or  District  proposi- 
tion by  supplying  electricity  from  their  own  separate 
power  house.  So  the  present  outlook  is  that  two 
power  houses  will  be  erected  in  London  for  the 
operation  of  electric  underground  trains  on  the  Inner 
Circle. 

The  half-yearly  meeting  of  the  shareholders  of  the 
Metropolitan  Railway  company  of  London  was  held 
on  January  arst.  The  report  showed  a  profit  of 
i200,ooo.  It  stated  that  arrangements  were  pro- 
gressing for  the  installation  of  electricity  and  the 
equipment  of  the  District  and  Metropolitan  roads 
with   direct   current. 
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DEVELOPMENT    OF    THE    TELEPHONE    FIELD. 


Telephone  News  from  the  Northwest. 

Dr.  Emil  Dorn  of  Chicago  has  written  a  number 
of  cities  and  towns  in  the  Northwest,  asking  what 
sliow  there  is  for  an  Independent  telephone  company 
to  get  a  franchise. 

The  remaining  $4,000  of  capital  stock  of  the  Mon- 
roe I  Wis.)  Telephone  company  was  recently  sold 
at  a  premium  of  $1.33  on  shares  of  $;o.  The  stock 
was  bought  almost  entirely  by  the  original  stock- 
holders.    A  dividend  of   10  per  cent,  is  expected. 

The  Fairmont  (Minn.)  Telephone  company  has 
added  200  miles  of  line,  with  27  stations,  during  the 
last  year.     A  dividend  of  10  per  cent,  was  declared. 

William  Quale,  manager  of  the  Rhinelander  Mu- 
tual Telephone  company,  has  devised  a  plan  whereby 
the  telephone  may  be  utilized  to  aid  the  police  de- 
partment more,  and  it  may  be  put  in  use  at  Merrill. 
Wis.  One  or  more  red  lights  are  to  be  hung  in 
conspicuous  places  and  operated  electrically  from 
the  central  office  of  the  telephone  company.  When 
a  disturbance  occurs,  in  any  part  of  the  city.  Central 
is  notified,  and  the  red  light  is  lighted.  The  police- 
man, noticing  the  light,  at  once  inquires  where  the 
trouble  is.  In  this  way  the  entire  police  force  can 
be  kept  informed  and'  the  authorities  will  be  in 
closer  touch  with  all  patrolmen. 

C.  C.  Nelson  and  Andrew  Nelson  of  Bernadotte. 
Minn.,  have  been  granted  a  franchise  for  a  local 
exchange  at  Gaylord,  Minn.  They  will  extend  wires 
from  Bernadotte  and  establish  a  local  system  at 
once. 

The  Fergus  Telephone  company  of  Fergus  Falls, 
Minn.,  contemplates  extending  a  long-distance  line 
from  Pelican  Rapids,  Minn.,  to  Rothsay,  if  sufficient 
business  is  secured. 

The  Shannon  City  (Iowa)  Telephone  company  has 
been  incorporated,  with  a  capital  stock  of  $i;ooo. 

O.  H.  Seifert  has  bought  a  half  interest  from 
N.  B.  Halloway  in  the  Eddyville  (Iowa)  telephone 
exchange. 

The  Bellevue  (Iowa)  Telephone  company  has  m- 
creased  its  capital  stock  from  $1,000  to  $5,000. 

The  Iowa  Telephone  company  will  completely  re- 
build the  Fort  Madison    (Iowa)   exchange. 

The  People's  Telephone  company  has  been  incor- 
porated at  Butte,  Mont.,  with  $300,000  capital  stock. 

The  Iowa  Telephone  company  has  just  completed 
a  metallic  line  direct  from  Des  Moines  to  Sioux 
City,  to  connect  at  Sioux  City  with  Yankton,  S.  D. 

The  Alaska  and  Pacific  States  Telephone  com- 
pany has  been  incorporated  at  Seattle,  Wash.,  by 
W.  H.  Parry,  A.  L.  Kasson,  F.  A.  Wing,  S.  B.  Hicks 
and  C.  O'Brien  Reddin  with  capital  stock  of  $1,000,- 
000.  The  company  is  authorized  to  build  telephone 
lines,  railroads,  town  sites  and  other  interests  in  any 
of   the   Pacific  states,   Alaska   and    Mexico. 

The  Lewistown  Telephone  company  will  build  a 
new  exchange  building  at  Lewistown,  Mass.       R. 

Ohio  Telephone  Notes. 

From  the  articles  of  incorporation,  it  would  seem 
that  the  Oxford  Telephone  company  of  Oxford, 
Butler  County,  contemplates  quite  a  system  of 
country  lines  radiating  from  that  town  and  con- 
necting other  places  in  that  section  of  the  country. 
The  articles  will  allow  the  construction  of  Imes 
from  Oxford  to  Milville,  Oxford  to  Hamilton, 
Springfield  to  Brookville,  Ind. ;  Oxford  to  Bath, 
Ind. ;  Oxford  to  Morning  Sun,  Camden  to  Eaton 
and  short  lines  to  other  points.  The  company  is 
authorized  to  manufacture  and  deal  in  telephone 
apparatus  and  properties.  The  capital  stock  is 
placed  at  $10,000  for  the  present,  and  S.  H.  Allen, 
W.  S.  Alexander,  J.  W.  Hutchisson,  D.  S.  Tappan 
and  J.    F.    Fenton  are  the   incorporators. 

The  Southwestern  Ohio  Telephone  company  has 
been  incorporated  for  the  purpose  of  building  lines 
from  Gratis,  Preble  County,  to  Hamilton,  Middle- 
town,  Camden,  Dayton  and  Eaton.  The  main  of- 
fice will  be  at  Gratis  and  the  capital  stock  has  been 
fixed  at  $15,000.  The  incorporators  are  J.  S. 
Steward,  John  Pence,  J.   W.   Gregg  and  others. 

The  New  Ashley  Telephone  company  of  Ashley 
has  been  incorporated  with  a  capital  stock  of  $20,- 
000.  It  will  construct  exchanges  at  Ashley  and 
Waldo,  Delaware  County,  with  lines  radiating  to 
Delaware,  Mt.  Gilead  and  other  towns  in  that  sec- 
tion of  the  state.  W.  Guy  Jones,  W.  F.  Mitchell, 
George  H.  Carter  and  W.  M.  Haseltine  are  the  in- 
corporators. 

One  of  the  largest  ventures  incorporated  since 
the  Federal  trouble  is  the  Washington  Home  Tele- 
phone company  of  Washington  Court  House,  with 
a  capital  stock  of  $100,000.  According  to  the  au- 
thority granted  in  the  articles  of  incorporation,  the 
company  will  construct  and  operate  exchanges  in 
Washington  Court  House,  Jeffersonville,  Blooming- 
burg,  New  Holland,  Buena  Vista  and  other  towns 
in  Fayette  and  near-by  counties.  It  will  also  build 
and  operate  toll  lines  from  Washington  Court  House 
10  Jeffersonville,  Hillsboro,  London,  Chillicothe, 
Xenia,  Wilmington  and  Circleville,  with  branch 
lines  to  other  towns  in  the  counties  named  above. 
Ed.  L.  Barber,  Jerome  Penn,  Henry  Hidebrandt. 
James  A.  McLean  and  Joe  S.  Wilson  are  the  in- 
corporators. All  are  good  business  men.  and  Mr. 
Barber  is  one  of  the  firm  of  Barber  &  Bariley. 
telephone  constructors  of  Wauseon. 

The  Hamilton  Flome  Telephone  company,  Hamil- 
ton, has  been  organized  by  a  number  of  well-known 
gentlemen    of   that    town,   who   have   purchased   the 


Hamilton,  Hughes  &  Monroe  Telephone  company, 
which  has  a  complete  city  franchise.  A  city  ex- 
change will  be  installed  and  the  new-  company  will 
transact  business  in  opposition  to  the  Bell  interests 
which  are  now  being  pushed  strongly.       O.  M.  C. 


Southern  Telephone  Development. 

At  Elizabeth  City,  N.  C,  the  Camden  Telephone 
company  has  finished  a  line  connecting  with  outside 
points  and  touching  the  Bell  system  at  Norfolk. 

The  Cumberland  Telephone  company  has  entered 
suit  at  Louisville,  Ky.,  to  secure  an  injunction  to  pre- 
vent the  Louisville  Home  Telephone  company  from 
stringing  wires  on  five  sections  of  as  many  streets. 
The  petition  alleges  that  the  stringing  of  wires 
would  injure  plaintiff's  line,  already  located  on  the 
streets. 

The  Citizens'  Telephone  company  of  McMinville, 
Tenn.,  is  now  completing  its  new  system  and  will 
soon  be    ready   for  business. 

The  Constitutional  Convention  assembled  at  Rich- 
mond. Va.,  has,  after  a  long  fight,  defeated  an 
amendment  allowing  telephone  companies  the  right 
to  establish  themselves  in  cities  without  the  consent 
of    tlie  municipal   officers. 

The  Bell  company,  after  considerable  work,  has 
completed  a  long-distance  connection  between 
Greensboro  and  Raleigh,  N.  C,  thus  giving  the 
latter  city  its  first  long-distance  connection  with  At- 
lanta, Baltimore  and  other  points. 

The  recent  heavy  storm  through  the  upper  South 
has  wrought  considerable  damage  to  telephone  and 
telegraph  systems.  Reports  from  middle  Tennessee 
indicate  that  telegraph  wires  were  badly  damaged. 
At  Lexington,  Ky.,  over  100  poles  of  the  local  tele- 
phone system  were  broken  down  and  the  service 
practically  suspended.  The  heaviest  damage  was 
through  Kentucky,  Tennessee  and  Arkansas. 

The  Union  Telephone  company  of  Union,  S.  C, 
has  sold  its  system  to  J.  F.  Floyd  of  Newberry, 
S.  C,  who  owns  a  number  of  systems  in  upper 
South    Carolina. 

It  is  stated  that  the  Bell  company  will  construct 
a  line  from  Goldsboro  to  Wilmington,  N.  C,  as  soon 
as  poles  can  be  secured. 

The  Henderson  (N.  C.)  Telephone  company  now 
reaches  about  20  towns,  has  1,200  miles  of  toll  lines 
and  26  exchanges,  with  nearly  3,000  subscribers,  and 
covers  a  territory  having  a  population  of  nearly 
400,000. 

The  telephone  exchange  at  Huntsville,  Texas,  has 
been  destroyed  by  fire. 

A  telephone  line  will  be  built  from  Siler  City  to 
Pittsboro,  N.  C,  and  will  be  in  operation  within  two 
months. 

Dr.  T.  S.  Burbank  has  brought  suit  against  the 
Bell  company  at  Wilmington,  N.  C,  for  $5,050,  al- 
leged damages  for  discontinuing  his  residence  tele- 
phone. L. 


Indiana  Telephone  Items. 

The  People's  Co-operative  Telephone  company  of 
Bowers,  Ind.,  has  been  incorporated.  The  capital 
stock  is  placed  at  $600,  and  J.  H.  Hutchinson  is  one 
of   the   incorporators. 

The  Centerville  Telephone  company,  composed  of 
business  men  of  Centerville  and  farmers  in  the  im- 
mediate community,  was  organized  on.  January  29th. 
The  company  will  file  incorporation  papers,  build  a 
plant  and  exchange  in  Centerville  and  extend  its 
service  into  the  surrounding  country. 

For  some  years  a  farmers'  mutual  telephone  sys- 
tem has  been  in  operation  in  the  vicinity  of  Millers- 
burg,  and  the  plan  is  so  successful  that  the  farmers 
in  the  neighborhood  of  Sugar  Grove,  betweeen  Elk- 
hart and  Goshen,  took  steps  last  week  to  build  an 
exchange.  About  50  farmers  are  interested  in  the 
work,  and  the  construction  will  be  begun  soon.  The 
exchange  will  likely  be  at  Dunlap.  The  Millersburg 
Farmers'  Mutual  line  was  the  first  of  its  kind  in  the 
northern  part  of  the  state.  Each  farmer  furnished 
his  poles,  wires  and  other  material,  and  arranged  for 
the  instrument.  The  poles  cost  but  little,  wire  was 
then  cheap,  and  on  every  roadway  can  be  seen  long 
rows  of  tamarack  poles.  When  more  than  one 
farmer  used  the  same  poles  the  cost  was  distributed 
among  the  users.  At  the  central  station  a  telephone 
girl  was  appointed.  She  received  nothing  from  the 
subscribers,  unless  in  the  nature  of  voluntary  con- 
tributions, but  the  line  had  access  to  Goshen  and 
Elkhart,  and  the  "hello"  girl  secured  her  salary  from 
the  tolls,  which  were  given  to  her.  Party  lines  are 
maintained  in  some  of  these  cases,  but  they  are  not 
satisfactory,  because  of  the  curiosity  of  some  of  the 
people  to  know  all  about  the  conversations  had  along 
the  line.  F. 


Long  Telephone  Lines  In  Europe. 

Paris  is  the  center  of  an  international  telephone 
network,  says  Consul-general  Guenther  of  Frankfort. 
Its  extreme  ends  are  London,  Hamburg,  Berlin  and 
(in  connection  with  the  French-Italian  line  recently 
opened)  Turin  and  Milan.  The  Paris-Berlin  line 
is  the  longest,  with  about  625  miles  of  wire.  The 
Paris-Hamburg  line  is  about  the  same.  The  dis- 
tance from  Paris  to  Turin,  measured  by  an  air  line, 
is  about  375  miles,  and  that  between  Paris  and 
Milan  about  470  miles.  But  all  these  lines  are 
eclipsed  in  length  by  that  between  Paris  and  Co- 
logne, not  by   the   direct  line,   but  by   indirect   con- 


nection, often  rendered  necessary  by  breaks  in  the 
other  service.  In  such  cases,  a  person  in  Paris  de- 
siring to  speak  to  Cologne  is  connected  via  Berlin. 
This  roundabout  way  increases  the  wire  distance 
about  375  miles,  making  the  total  about  1,000  miles. 
The  Cologne  Gazette  states  that  this  does  not  impair 
the  distinctness  of  the  message,  and  no  loss  of  time 
is   noted  in    using  this    increased   distance. 


Erie  Company's  Wind-up. 

Another  step  in  the  deal  by  which  the  Erie  Tele- 
phone and  Telegraph  company  is  to  be  turned  over 
to  Bell  telephone  interests  was  taken  on  January 
30th  in  New  York  at  the  regular  annual  meeting  of 
the  shareholders  of  the  Erie  concern.  The  sale  of 
the   property   to    the   Oriental   and    Occidental   com-  , 

pany  was  ratified,  and  the  number  of  directors  of  the  MS 
company  was  reduced  from  15  to  five.  Those  who  " 
remain  as  directors  are  Francis  R.  Hart,  Albert  B. 
Chandler,  William  Endicott,  Jr.,  Reginald  Foster 
and  Philip  Dexter.  It  was  voted  to  cancel  the  com- 
pany's agreement  with  the  Postal  Telegraph  com- 
pany of  Texas,  dated  May  15,  1900.  Henry  Ware, 
claiming  to  own  705  shares  in  the  company,  filed  a 
protest  against  all  the  transfer  propositions.  It  was 
further  decided  that  as  soon  as  the  Occidental  com- 
pany delivers  to  the  Erie  company's  treasurer  a 
check  for  $1,594,426 — the  purchase  price  agreed  upon 
for  the  company's  property — this  amount  should  be 
divided  among  the  shareholders  upon  a  pro  rata 
basis. 

The  subscription  books  for  the  new  issue  of  $10,- 
000,000  American  Telephone  and  Telegraph  bonds 
to  pay  for  the  purchase  and  improvements  of  the 
Erie  company,  referred  to  in  last  week's  Western 
Electrician,  were  closed  within  a  few  hours  after 
their  opening,  owing  to  the  great  oversubscription 
for  these  securities. 


NEW  COMPANIES. 


The  Texas  and  Pacific  Telephone  company  of 
Abilene,  Texas,  has  been  incorporated,  with  a  capital 
of  $30,000,  by  J.  C.  Lowden  and  others. 

A  municipal  telephone  company  is  being  organized 
in  Marshall,  Mich.,  and  an  exchange  will  be  in- 
stalled if  300  subscribers  can  be  secured. 

The  Reidsville  (N.  C.)  Telephone  company  has 
been  incorporated,  with  $6,500  capital.  The  incor- 
porators are  R.  J.  Oliver,   C.  N.  Evans  and  others. 

The  Alma  (Ark.)  Telephone  company  has  been 
incorporated,  with  capital  of  $2,500,  by  Jacob  Yoes, 
president ;  W.  C.  Yoes,  secretary,  and  James  J.  Yoes, 
treasurer. 

The  Smyth  telephone  exchange  of  Marion,  Texas, 
has  been  incorporated  by  S.  W.  Dickinson,  president, 
and  G.  E.  Goodell,  secretary  and  treasurer,  to  con- 
duct general  telephone  business. 

The  Wakita  (Okla.)  Telephone  company,  with 
capital  of  $5,000,  has  been  incorporated  by  A.  H. 
McMahan,  C.  L.  Bickerdike  of  Sand  Creek,  Charles 
Simpson  of  Wakita  and  others. 

The  Texas  Telegraph  and  Telephone  company  of 
Austin,  Texas,  has  reorganized,  with  the  following 
officers :  C.  C.  Gibbs  of  San  Antonio,  E.  W.  Cave 
of   Houston,.  W.    R.   Hamby  of  Austin  and  others. 


COMMUNICATION. 

Wisconsin  Telephone  Situation. 

To  the  Editor  of  the  Western  Electrician: 

A  few  weeks  ago  you  asked  me  for  information 
concerning  a  proposition  made  by  the  Wisconsin 
(Bell)  company  to  connect  with  certain  Independent 
companies  in  the  state,  and  I  replied  from  the  point 
of  information  I  had  at  that  time.  Since  then, 
however,  I  find  that  the  Wisconsin  company  has 
been  making  a  similar  proposition  to  other  Inde- 
pendent companies  in  the  state,  and  some  of  them,  at 
least,  have  expressed  a  willingness  to  enter  into  the 
contract  submitted    by   the   Bell   people. 

The  contract  proposed  calls  for  the  substitution 
01  Bell  transmitters,  with  a  refusal  to  connect  with 
any  other  Independent  company,  and  is  to  be  for  a 
period  of  10  years.  Such  a  contract  would  virtually 
mean  that  such  Independent  company  would  become 
a  part  of  the  Bell  system  and  would  cease  to  be 
Independent,  and  would  be  subject  to  the  compe- 
tition of  all  other  Independent  companies  which  saw 
fit  to  enter  its  territory. 

At  the  annual  meeting  of  the  state  association, 
which  will  be  held  at  the  Pfister  Hotel,  Milwaukee, 
on  the  19th  and  20th  of  February,  the  subject  of 
these  contracts  will  be  taken  up  and  those  companies 
who  would  sell  their  birthright  to  the  Bell  people 
will  be  made  to  see  the  errors  of  their  ways.  Every 
Independent  company  in  the  state  is  requested  to 
be  represented  at  this  meeting.  As  the  question  of 
Independent  companies  substituting  Bell  transmitters 
for  those  now  in  use  is  one  of  importance  to  tele- 
phone manufacturers,  they  are  also  invited  to  be 
represented  and  help  to  block  the  little  game  of 
the    Bell    people.  A.    L.    HUTCHINSON, 

President    Independent     Telephone     Association    of 
Wisconsin. 

Weyauwega,  Wis.,  January  27,   1902. 
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Telephone  Competition  in  London. 

Representatives  of  the  81  local  authorities  within 
llie  telephone  area  of  London,  England,  met  in  De- 
cember and  again  last  month  in  conference  on  the 
telephone  problem,  which  is  still  a  burning  question 
in  the  English  metropolis.  Resolutions  were  adopted 
at  the  tirst  conference  which  showed  that  the  local 
authorities  were  conscious  of  certain  grievances, 
two  of  which  were  that  the  rates  to  be  charged  in 
common  by  both  the  Postoffice  and  the  National 
Telephone  company  are  too  high  and  that  the  post- 
master-general had  agreed  to  work  to  a  certain  ex- 
tent in  co-operation  with  the  National  company,  in- 
stead of  instituting  a  "general,  immediate,  and 
effective  competition"  with  the  company's  system. 

At  the  last  conference  the  postmaster-general, 
Lord  Londonderry',  made  a  reply  to  the  resolutions, 
m  which  he  clearly  set  forth  his  views  and  the 
method  by  which  the  government  telephone  system 
was  to  operate.  He  was  of  the  opinion  that  the 
modified  form  of  competition  which  he  instituted, 
while  enabling  the  National  company  to  continue  its 
work,  would  compel  it  to  provide  an  efficient  service 
for  the  public  at  a  reasonable  price  and  would  pre- 
vent it  establishing  a  monopoly  which  would  be 
dangerous  to  the  public  interest  in  the  future.  In 
the  matter  of  telephonic  communication,  a  compe- 
tition which  did  not  include  some  element  of  co- 
operation— to  the  extent  at  least  of  providing  means 
of  intercommunication  between  the  competing  sys- 
tems— was  distinctly  prejudicial  to  the  public  in- 
terest. 

The  service  offered  by  the  Postoffice  in  London 
would,  the  postmaster-general  believed,  be  "really 
efficient;"  at  any  rate,  no  pains  were  being  spared 
to  make  it  so.  With  underground  w-ires,  metallic 
circuits,  the  exchanges  organized  on  the  latest  and 
best  principles,  the  London  Postoffice  telephone  serv- 
ice would,  it  was  anticipated,  be  much  superior  in 
efficiency  to  anything  yet  known  in   the  country. 

The  postmaster-general  felt  justified  in  believing 
that  the  rates  for  unlimited  service  could  not  be 
considered  unduly  high.  However,  it  was  not  to  be 
overlooked  that  already  a  telephone  with  unlimited 
service  over  the  whole  London  area  could  be  ob- 
tained on  a  one-year  agreement  for  £17  instead  of 
£20,  and  that  the  minimum  charge  for  a  telephone 
had  been  brought  dow-n  to  £6  los.  in  the  county  of 
London  and  £5  los.  in  other  parts  of  the  area,  be- 
sides the  advantages  of  still  lower  rates  for  party- 
line  services. 

Some  of  those  in  attendance  at  the  conference  ex- 
pressed the  view  that  the  agreement  made  by  the 
Postoffice  with  the  National  Telephone  company  was 
the  best  that  was  possible  in  the  circumstances,  and 
opposed  the  idea  that  prosperous  city  merchants  and 
rich  private  persons  should  have  telephones  provided 
at  less  than  cost  price,  to  the  injury  of  the  general 
taxpayer. 

Eventually  resolutions  that  the  lord  mayor  of  Lon- 
don should  bring  the  question  of  the  agreements 
between  the  Postoffice  and  the  National  Telephone 
company,  and  the  scale  of  charges  for  the  use  of  the 
telephone  in  the  London  area,  before  Parliament, 
and  call  upon  the  members  of  the  metropolitan  con- 
stituencies to  support  the  lord  mayor,  were  ap- 
proved, and  the  conference  adjourned. 


provements    now    used    extensively    in    the    United 
States   as  a    remedv    for   the   evil. 


Southern    New    England    Telephone 
Company. 

The  Southern  New  England  Telephone  company 
held  its  annual  meeting  at  New  Haven,  Conn.,  on 
January  2Sth.  The  annual  report  shows  the  gross 
earnings  for  1901  to  have  been  $813,063  and  the  net 
earnings  $160,308.  The  total  surplus  for  the  year 
is  $73,331,  which  is  $1,557  less  than  1900.  The  earn- 
ings of  the  exchange  service,  toll  service,  private 
lines  and  miscellaneous  service  amounted  to  $806,- 
722,  while  the  general  operating  and  maintenance 
expenses  were  $543,720.  The  balance  sheet  shows 
the  assets   and  liabilities   to   be   $4,801,136. 

In  his  report  President  Morris  F.  Tyler  said,  in 
part:  "The  growth  of  the  exchange  and  toll-line 
business  has  been  satisfactory,  though  not  f)henome- 
nal.  This  year  the  company  has  reached  a  limit 
of  capacitj-  in  its  second-class  exchanges  and  toll-line 
business.  There  has  been  no  material  change  in  the 
company's  rates  during  the  past  year.  We  have 
them  reduced  to  a  point  where  it  would  seem,  with- 
out some  unexpected  development  of  economy  in 
maintenance  and  operation,  that  it  would  be  impos- 
sible to  reduce  them  any  further.  The  average 
rental  per  station  was  $53.25  for  the  year  1891  and 
$35,29  for  the  3^ear  1901,  a  reduction  of  30  per  cent, 
in  ID  years  on  the  average  return  for  exchange 
sen-ice  per  station." 

The  company  was  asked  to  vote  for  an  increase 
of  capital  stock. 


Telephone  Troubles  in  Germany. 

Berlin  patrons  of  the  telephone  service  furnished 
by  the  imperial  government  complain  of  the  ineffi- 
ciency of  the  system  in  general.  Patrons  protest 
against  such  inconveniences  as  wrong  numbers  fre- 
quently given,  the  interruption  of  conversations  and 
the  tedious  process  of  getting  connections.  On  the 
other  side,  the  telephone  girls  contend  that  the  prin- 
cipal trouble  lies  in  the  incoherent  dialect  of  some 
users  of  the  telephone.  One  girl  states  that  the 
telephone  was  never  intended  to  transmit  the  Ger- 
man language  and  that  "ein,"  "zwei''  and  "drei" 
sound  alike  over  the  wire.  Many  subscribers  advocate 
the  adoption  of  underground  wires   and   other  im- 


Seeing  by  Telephone. 

An  inventor  in  Indianapolis,  Ind..  whose  identity 
has  not  been  divulged,  is  said  to  have  perfected  a 
device,  by  means  of  which  a  man  talking  at  a  tele- 
phone may  see  who  is  talking  and  be  seen  by  the 
talker,  as  well  as  hear  and  be  heard,  no  matter  how 
great  the  distance  separating  the  two  instruments. 
This  new  and  remarkable  device  is  called  a  "tele- 
lectroscope,"  which  reminds  one  of  the  mysterious 
telectroscope  of  Szczepanik.  A  small  mirror-like  re- 
flector is  attached  to  the  telephone  transmitter,  ris- 
ing aibove  and  over  it.  It  is  stated  that  the  talker. 
by  gazing  into  this,  will  see  pictured  before  him  not 
only  the  person  talking  at  the  other  end  of  the  wire, 
but  also  the  objects  surrounding  the  talker.  A 
new^spaper  dispatch  describes  the  device  as  follows: 
"The  receiving  device  is  in  the  form  of  a  circle,  the 
diameter  of  w*hich  is  five  inches.  The  figures  and 
scenes  are  thrown  upon  a  delicate  screen  through 
the  medium  of  a  strong  incandescent  light  hidden 
behind  the  surface.  The  sending  apparatus  is  more 
complex.  It  operates,  however,  much  as  do  the 
focusing  devices  common  on  cameras." 


GENERAL  TELEPHONE  NEWS. 

The  Memphis  Telephone  company  has  increased 
its    capital    from    $200,000    to   $600,000. 

The  local  telephone  company  at  Murphy,  N.  C. 
has  decided  to  extend  its  lines  to  Warne,  Ducktown, 
Andrews  and   Robbinsville. 

The  Bell  Telephone  company  is  putting  in  a  metal- 
lic system  in  its  exchange  at  Sheffield,  Ala.  A  long- 
distance line  is  also  being  completed  from  Decatur. 

The  Minier  Mutual  Telephone  company  of  Minier. 
111.,  has  been  incorporated  with  a  capital  stock  of 
$15,000  by  R.  J.  Mitchell,  John  F.  Quigg  and  S.  S. 
Tanner. 

A  reduction  has  'been  made  in  the  toll-line  tariffs 
of  the  Colorado  Telephone  company,  on  the  basis 
of  a  change  from  a  five-minute  to  a  three-minute 
conversation. 

An  article  descriptive  of  the  co-operative  tele- 
phone service  in  Grand  Rapids,  Wis.,  and  vicinity 
is  presented  in  the  American  Monthly  Review  of 
Reviews  for   February. 

F.  D.  McCuUy  of  the  Joseph  Telephone  company 
has  sold  to  T.  Oliver  of  La  Grande,  Ore.,  that  part 
of  the  company's  line  which  extends  from  i^a 
Grande  to   Union  and   Cove. 

The  Mutual  Union  Telephone  company  of  Ab- 
ingdon, 111.,  has  recently  been  incorporated  by  Leon- 
ard E.  Cutler,  William  H.  Beaver  and  Nellie  A. 
Cutler,  W'ith  a  capital   stock  of  $2,500. 

Prominent  among  the  improvements  mentioned  in 
connection  with  a  $15,000,000  loan  lately  authorized 
by  the  Czar  of  Russia  for  municipal  purposes  at  St. 
Petersburg,  is  the  extension  of  the  telephone  system. 

George  A.  Holderness  of  Tarboro,  N.  C,  president 
of  the  Carolina  Telegraph  and  Telephone  company, 
has  purchased  the  Dunn  and  Smithfield  exchanges, 
and  will  extend  a  copper  line  from  Selma  to  Raleigh, 
N.  C. 

Idaho  has  over  9,000  miles  of  the  Rocky  Mountain 
Bell  Telephone  company's  wires,  and  the  company 
contemplates  adding  some  3.000  more  the  coming 
year.  Over  half  a  million  dollars  will  be  spent  in 
Idaho  by  the  above  company. 

A  meeting  of  the  Board  of  Trade  of  Birmingham, 
Ala.,  has  passed  resolutions  condemning  the  present 
telephone  system  as  unsatisfactory,  and  appointing 
a  committee  to  investigate  the  matter  and  suggest 
some  remedies   for  the  alleged  imperfections. 

The  Kraft-Nickum  Combination  Telephone  com- 
pany has  filed  articles  of  incorporation  at  Salt  Lake 
City.  The  capital  stock  is  $100,000.  The  officers 
are:  President,  Le  Grand  Young;  vice-president, 
C.  H.  Kraft ;  secretary  and  treasurer,  Louis  A. 
Amschu. 

The  Rocky  Mountain  Bell  Telephone  company  has 
acquired  the  exchange  at  Billings,  Mont.,  which 
heretofore  belonged  to  local  men,  the  understanding 
having  been  that  as  soon  as  the  Rocky  Mountain 
company's  wires  reached  Billings,  the  transfer 
should  be  made. 

The  Independent  Telephone  company  has  secured 
a  foothold  at  Rockford,  111.  At  a  recent  meeting 
E.  W.  Brown  was  elected  president  of  the  company. 
R.  H.  Gibboney,  formerly  local  manager  of  the 
Central  Union  Telephone  company,  has  accepted  a 
similar  position  with   the  new   company. 

Because  the  New  York  and  Pennsylvania  Tele- 
phone and  Telegraph  company  (Bell)  refused  to 
conform  to  the  low  rates  charged  by  other  com- 
panies, its  patrons  in  Bradford,  Pa.,  held  a  meeting 
a  few  days  ago  and  adopted  a  resolution  directing 
the  company  to  disconnect  their  several  instruments. 

The  Interstate  Telephone  company,  incorporated 
under  the  laws  of  New  Jersey,  with  a  capital  stock 
of  $3,000,000,  has  been  granted  a  charter  by  the  sec- 
retary of  state  to  do  business  in  Illinois,  and  has  paid 
an  admission  fee  of  $600.  The  company  has  already 
been  granted  franchises  in  several  cities  in  Illinois. 


State  Senator  H.  H.  Evans  of  Rockford  is  president 
of   the   corporation. 

The  following-named  new  telephone  companies 
have  been  incorporated  recently  in  Michigan: 
Litchfield  telephone  exchange  at  Litchfield  (capital 
stock,  $10,000)  ;  Bunker  Hill  telephone  exchange  at 
Leslie  (capital  stock.  $500)  ;  Farmers'  Telephone 
company    at   Jackson    (capital    stock.   $10,000). 

The  meeting  to  consider  the  formation  of  an  In- 
dependent telephone  association  in  the  South,  in 
which  Mr.  S.  B.  Alexander,  Jr..  of  Charlotte.  N.  C. 
IS  interested,  will  be  held  at  Charleston.  S.  C.  on 
March  19th.  the  South  Carolina  Exposition  company 
having  arranged  a  special  telephone  day  for  the 
exposition. 

The  Mutual  Telephone  company  of  Des  Moines 
has  about  completed  placing  its  wires  underground 
in  the  downtown  district.  A  sub-station  has  also 
been  opened  in  East  Des  Moines.  'I'he  company 
has  expended  $19,000  in  improvements  in  the  past 
year,  and  plans  to  expend  as  much  more  in  the 
coming  year. 

The  Home  Telephone  company  of  Jamestown, 
N.  Y.,  is  erecting  an  exchange  building,  to  be  ready 
for  occupancy  in  the  spring,  at  a  cost  of  $8,000. 
This  Independent  company  offers  four-party-line  in- 
struments at  3  1-3  cents  a  day,  two-party-line  service 
at  four  cents  a  day  and  individual-circuit  telephones 
at  five  cents  a  day. 

The  Illinois  Telephone  company  of  Jacksonville. 
111.,  awarded  a  contract  on  January  28th  to  the 
Kellogg  Switchboard  and  Supply  company  for  all 
necessary  apparatus  for  its  new  common-battery  tele- 
phone exchange  of  2,500  ultimate  capacity.  Tt  is 
hoped  that  within  a  year  this  company  will  have 
2,500  local  subscribers. 

The  Rocky  Mountain  Bell  Telephone  company  is 
making  preparations  for  rebuilding  its  line  from 
Salt  Lake  to  Pleasant  Grove.  The  company  will 
also  install  about  2.000  new  telephones  to  take  the 
place  of  the  old-style  instruments  now  in  use  in 
many  places  in  Salt  Lake.  An  extension  from  the 
Frisco  and  Milford  line  will  be  made  to  the 
copper  mines  of  the  Cactus  district.  An  additional 
circuit  will  be  put  in  between  Nephi  and  Mount 
Pleasant   and   between   Richfield   and   Kimberley. 

At  a  recent  meeting  of  the  Electrical  Workers' 
union  at  Elgin.  111.,  it  was  decided  to  declare  the 
Chicago  Telephone  company  strike  off  at  that  place. 
However,  in  Chicago  the  striking  linemen  are  said 
to  be  preparing  to  carry  their  fight  against  the  Chi- 
cago Telephone  company  into  the  courts.  They  may 
charge  the  company  with  conspiracy  to  violate  the 
law  governing  the  importation  of  labor  during  a 
strike.  They  say  that  they  have  the  names  of  nine 
men  who  were  brought  from  Fort  Wayne,  Ind,,  to 
aid  in  repairing  the  lines  of  the  company  in  this  city. 


TELEPHONE  MEN. 


Superintendent  F.  J.  Pazak  of  the  Seattle  Auto- 
matic and  Independent  Telephone  company,  Seattle, 
has  resigned  his  position,  to  accept  that  of  general 
manager  of  the  Northw^est  Telephone  and  Telegraph 
company,  just  formed  in   Seattle. 

Henry  H.  Sykes,  now  with  the  Missouri  and  Kan- 
sas Telephone  company  at  St.  Louis,  Mo.,  has  been 
appointed  general  superintendent  of  the  Southern 
New  England  Telephone  company,  to  succeed  E.  B. 
Baker,  whose  resignation  will  take  effect  on  May 
1st  next. 

A  party  of  representative  telephone  men  from  the 
South  Bend  and  Logansport  (Ind.)  telephone  ex- 
changes, consisting  of  Hon.  W.  J.  Vesey,  W.  E.  Mass- 
man.  G.  W.  Pixley,  C.  H.  Warden.  E.  H.  Yarnell, 
S.  M.  Foster  and  C.  A.  Wiley,  was  in  Chicago  on 
January  29th,  when  it  visited  the  plants  of  all 
the  leading  telephone  manufacturers,  including  the 
Kellogg  Switchboard  and  Supply  company,  from 
which  they  recently  bought  a  3,000-line  common-bat- 
tery exchange  for  Logansport,  and  which  is  about 
ready  for  operation.  These  gentlemen  are  also  about 
to  install  an  exchange  of  2,000-line  capacity  at  South 
Bend,  Ind. 


MANUFACTURERS    AND    DEALERS. 

At  a  recent  meeting  in  Chicago  of  the  newly  in- 
corporated Automatic  Electric  company,  officers 
and  directors  for  the  ensuing  year  were  elected  as 
follows:  Directors:  C.  D.  Simpson  and  T.  H.  Wat- 
kins  of  Scranton,  Pa.,  C.  B.  Eddy  of  New  Mexico, 
A.  G.  Wheeler  of  Chicago,  J.  B.  Russell  of  Wilkes- 
barre,  Pa.,  and  J.  Harris  and  A.  G.  Wheeler.  Jr..  of 
Chicago;  president,  C.  D.  Simpson;  vice-president,  J. 
Harris ;  secretary  and  treasurer,  A.  G.  Wheeler.  Jr. 
The  company,  which  is  capitalized  at  §2,000.000,  has 
acquired  the  right  to  manufacture  telephones  and 
switchboards  under  the  Strowger  patents,  and  in 
addition  to  these  will  also  manufacture  a  complete 
line  of  telephone  supplies  of  the  most  modern 
types.  In  order  to  meet  what  is  already  said  to  be 
a  large  and  constantly  growing  demand  for  its  out- 
put, the  company  is  now  building  extensive  addi- 
tions to  its  factory  at  the  corner  of  Washington 
and  Union  streets,  Chicago.  The  Automatic  Elec- 
tric company  announces  that  it  is  engaged  solely  in 
the  manufacture  of  telephone  apparatus  and  sales 
are  to  be  made  outright,  void  of  any  royalty  pro- 
visions.    Its  offices  are  located  at  the  factory. 
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Storage  Batteries  on  South  Side  "L." 

The  annual  meeting  of  tlic  South  Side  Elevated 
Uailroad  company  of  Chicago  was  held  last  week. 
I'lillowing  is  a  statement  of  earnings  and  expenses: 

Total  operating  earnings $1,362,231 

Less  operating  expenses 844,960 

Net  earnings S   5t7,27t 

Deduct  interest  on  bonds         S  33,7SO 

Deduct  dividends  on  capital  stock 357,955 

39',705 

Surplus  for  year  rgoi S    125,566 

President  Leslie  Carter,  in  commenting  upon  the 
condition  of  the  company,  among  other  things,  said : 
"The  regular  traffic  gained  steadily  throughout  the 
year,  26,320,000  passengers  being  carried.  The  net 
earnings  arc  somewhat  less  than  last  year,  from 
three  principal  causes.  It  happened  that  we  were 
able  during  the  year  to  settle  all  the  accumulated 
personal-injury  cases  of  pa.st  years  that  seemed  par- 
ticularly serious,  clearing  the  company  of  that  class 
of  liabilities.  The  storage  batteries  involved  an- 
otlier  considerable  outlay,  charged  to  operating  ex- 
penses. When  tliey  were  purchased  in  189S  we  took 
an  option  for  10  years'  maintenance  from  the  battery 
company,  on  the  basis  of  an  annual  payment  of  six 
per  cent,  of  the  first  cost  of  the  batteries.  This  op- 
tion we  were  not  obliged  to  exercise  for  two  years 
after  installation,  but  if  exercised  the  contract  re- 
quired this  company  to  make  payment  for  the  two 
years  when  notice  of  election  to  exercise  tlie  option 
was  given.  After  careful  consideration  we  decided 
that  it  was  to  our  best  interest  that  the  option  should 
be  exercised,  which  was  accordingly  done.  The  bat- 
teries arc  satisfactory  for  purposes  of  regulation,  and 
are  valuable  in  the  operation  of  the  road.  Other 
companies  hare  come  to  the  same  conclusion,  sev- 
eral having  recently  installed  them.  The  third  and 
largest  depletion  of  the  net  earnings  proceeded 
from  an  increase  in  taxes  to  $73,626.1.3  per  annum, 
in  addition  to  the  sums  paid  for  the  use  of  streets 
and  alleys  and  licenses  and  free  transportation."  The 
balance  sheet  shows  the  assets  and  liabilities  to  be 
$11,981,599-  ^^_^___^_^^_ 

Acceleration  on  Electric  Railways. 

At  the  meeting  of  the  .\merican  Institute  of  Elec- 
trical Engineers  in  New  York  city  on  January  24th 
the  first  paper  was  presented  by  Dr.  Car>'  T.  Hutch- 
inson on  "The  Relation  of  Energy  and  Motor  Ca- 
pacity to  Schedule  Speed  in  the  Moving  of  Trains 
liy  Electricity."  Other  papers  bearing  on  the  sub- 
ject of  the  evening  were  "A  Consideration  of  the 
Inertia  of  the  Rotating  Parts  of  a  Train,"  by  N.  W. 
Slorer,  and  "The  Selection  of  Electric  Motors  for 
Railway  Service,"  by  VV.  B.  Potter.  The  customary 
introduction  of  the  subject  was  made  by  the  presi- 
dent, and  subsequently  Dr.  Hutchinson's  paper  was 
discussed  bv  S.  T.  Dodd,  \V.  C.  Gotshall,  H.  G.  Stott 
and  Phillip'o  Torchio,  and  written  discussions  were 
presented  by  M.  H.  Gerry.  Jr..  and  P.  O.  Keilholtz. 

Dr.  Hutchinson  summed  up  the  subject  of  his 
paper  as  follows:  "My  conclusion  is  that  the  accel- 
eration that  gives  the  lowest  motor  capacity  per  ton 
is  in  all  practical  cases  the  most  economical.  The 
very  small  saving  in  energy  is  not  to  be  compared 
with  the  many  disadvantages  of  very  rapid  initial 
accelerations.  Assume,  for  instance,  a  gain  of  10 
watt-hours  per  one  mile  for  an  acceleration  of  three, 
over  that  required  for  an  acceleration  of  one :  for 
a  20-ton  car.  and  with  energy  at  0.5  cent  per  kilo- 
watt-hour, this  represents  a  saving  of  o.i  cent  per 
car-mile.  This  is  too  trifling  to  he  considered  in 
comparison  with  the  fixed  charges  on  the  greater  in- 
vestment for  motors  and  distribution  system:  the 
poorer  load  factor  at  the  power  station,  the  increased 
cost  of  maintenance,  the  difficulty  of  accurate  han- 
dling of  cars,  and,  above  all.  the  much  greater  dis- 
comfort to  passengers.  Although  T  have  had  to 
make,  in  the  course  of  this  discussion,  various  more 
or  less  arbitrary  assumptions,  I  believe  that  they  are 
all  fair  ones,  representing  average  conditions.  Tt 
is  open  to  anyone  to  follow  this  inethod  on  such 
other  assumptions  as  may  suit  his  fancy.  I  believe. 
I'owevcr.  that  no  practical  assumptions  will  change 
the  general   results." 


Grand    Rapids    and    Muskegon    Electric 
Railway. 

The  Grand  Rapids,  Grand  Haven  and  Muskegon 
Interurban  Railway  company  has  just  completed  its 
line  between  Grand  Rapids  and  Muskegon,  and  a 
regular  car  schedule  is  about  to  be  put  in  service. 
The  road  runs  through  Muskegon  Heights.  Mona 
I.ake,  Fruitport.  Nunica.  Dennison.  Walker.  Coopers- 
villc  and  Berlin,  and  is  about  40  miles  long.  A 
branch  runs  from  Fruitport,  where  the  power  house 
and  car  barns  are  located,  to  Spring  Lake.  The  road 
operates  on  a  third-rail  system  on  its  own  fenced 
right-of-way,  except  through  villages  and  cities, 
where  the  overhead  trolley  is  used.  The  cars  are 
filled  with  smoking  and  toilet  compartments  and  seat 
57  passengers.  The  road  is  said  to  be  the  finest  and 
best  equipped  interurban  line  in  the  country.  The 
power  house  and  electrical  car  equipment  is  of  West- 
inghouse  make,  the  road  being  built  by  Westinghouse. 
Church,  Kerr  &  Co. 


A  Boiler  Museum. 

The  Hartford  Steam  Boiler  Inspection  and  Insur- 
ance company  of  Hartford.  Conn.,  has  been  in  the 
business  of  insuring  boilers  for  the  last  35  years,  and 
in  that  time  has  had  abundant  opportunity  for  the 
collection  of  specimens  of  all  kinds,  illustrating  the 
ills  to  which  boilers  arc  prone.  "The  room  in  which 
these  treasures  are  stored  might  very  properly  be 
called  a  museum."  says  the  company  in  The  Locomo- 
tive: "but  since  many  of  the  specimens  in  the  col- 
lection illustrate  errors  of  construction,  and  danger- 
ous defects  that  developed  during  the  ordinary  op- 
eration of  the  boilers  from  which  they  were  taken, 
we  have  formed  the  habit  of  referring  to  the  room 
in  question  as  our  'chamber  of  horrors.'  The  mel- 
ancholy aptness  of  this  title  is  also  emphasized  by 
the  fact  that  not  a  few  of  the  specimens  in  the  collec- 
tion are  frfMii  boilers  that  have  exploded  and  caused 
great  loss  of  life  and  property." 

The  collection  comprises  almost  every  kind  of  de- 
fect than  can  be  represented  by  means  of  specimens 
that  are  small  enough  to  be  stored  conveniently  in 
a  museum  of  this  sort.  There  arc.  for  example,  a 
striking  collection  of  feed  pipes  and  blow-off  pipes, 
showing  the  ways  in  which  these  deteriorate  in  serv- 
ice. There  are  also  blow  pipes  that  are  filled  with 
deposit  until  they  were  badly  burned  by  the  hot  fur- 
nace gases,  and  feed  pipes  that  have  been  filled  by 
deposit  until  it  would  be  impossible  to  force  any 
considerable  quantity  of  w'ater  through  them,  under 
any  pressure  whatever.-  Many  specimens  of  brass 
blow-off  pipes,  too,  that  are  burned  and  burst  are 
shown  and  there  are  also  in  the  collection  numerous 
sections  from  shell  plates,  showing  bulges  and  blis- 
ters ;  some  specimens  of  plates  that  have  been  cor- 
roded in  use,  to  an  almost  incredible  degree: 
many  lubes  that  have  been  pitted  or  corroded  or 
otherwise  damaged,  until  unfit  for  use :  some  excel- 
lent examples  of  burst  water  tubes  from  sectional 
boilers,  and  of  similar  tubes  filled  with  scale  matter 
so  as  to  be  useless  and  dangerous;  and  fittings  that 
have  been  broken  b3^  w^ater-hammer  action  in  un- 
drained  steam  pipes.  The  exhibit  also  includes  many 
samples  of  deposit  and  sediment  and  a  considerable 
number  of  test  pieces,  specimens  of  boiler  plate,  etc.. 
that  are  illustrative  of  the  quality  of  materials. 


CORRESPONDENCE. 


Chicago  Traction  Matters. 

A  meeting  of  officials  of  the  Chicago  City  Railway 
and  Union  Traction  companies  with  Mayor  Harri- 
son and  his  advisers  was  held  in  Chicago  last  week 
to  discuss  the  question  of  installing  temporary  over- 
head-trolley loops  to  relieve  the  congestion  of  traf- 
fic in  the  business  streets.  No  decision  was  arrived 
at,  owing  to  the  absence  of  President  Roach  of  the 
LTnion  Traction  company,  and  the  conference  was 
adjourned  to  await  his  return  from  the  South.  Mr. 
Hamilton  said  that  the  Chicago  City  company  would 
be  glad  to  enter  into  any  reasonable  arrangement. 

At  the  meeting  of  the  Chicago  City  Council  on 
February  3d  a  resolution  was  introduced  favoring 
the  removal  of  the  southern  leg  of  the  Union  ele- 
vated loop  from  Van  Buren  to  Polk  street.  The 
resolution  was  referred  to  the  connnittee  on  local 
transportation.  The  council  also  was  asked  to  favor 
ele\'ators  for  the  use  of  passengers  at  each  loop 
station. 

The  proposed  extension  of  the  Union  Loop  to 
Polk  street  is  said  to  be  desired  by  E.  H.  Harrinian, 
who  controls  the  Chicago  Terminal  Transfer  Rail- 
way company.  Extended  in  this  manner  the  loop 
would  connect  directly  with  the  Grand  Central  sta- 
tion, and  would  not  pass  by  the  Rock  Island  depot, 
as  at  present. 


Marconi  in  England. 

As  Mr.  Marconi  nearcd  the  English  coast  on 
board  the  Philadelphia  on  January  291h,  he  put 
himself  in  communication  with  the  wireless-tele- 
graph station  at  the  Lizard,  at  the  distance  of  120 
miles.  He  afterward  carried  on  a  conversation  with 
the  station  at  the  Isle  of  Wight.  A  dispatch  from 
London  says  that  Mr.  Marconi  will  commence  his 
experiments  in  wireless  telegraphy  between  Pen- 
zance and  the  continent  in  a  few  days.  He  says  that 
his  transatlantic  experiments  will  be  pushed  with 
all  practicable  speeed.  He  is  awaiting  the  comple- 
tion of  the  station  at  Cape  Cod  and  of  one  at  an- 
other location. 

As  a  result  of  the  successful  experiments  between 
the  Philadelphia  and  shore  stations  il  is  announced 
as  probable  that  the  Marconi  system  will  he  installed 
on   all  the   steamships   of  the  .\merican   Line. 


New  York  Notes. 

New  York,  February  i.-Scnator  Stranahan  has 
introduced  a  bill  at  Albany  which,  primarily,  is  in 
the  mtcrests  of  the  Pennsylvania  Railroad  com- 
pany m  Its  plan  to  tunnel  under  the  Hudson  and 
East  rivers  in  order  to  secure  terminals  on  Man- 
hattan and  Long  Island,  and  also  to  tunnel  from 
Brooklyn  to  Molt  Haven,  where  connection  to  New 
England  points  will  be  through  the  New  Haven 
road.  Ihis  bill  would  enable  the  New  York  Cen- 
tral, through  Its  control  of  the  New  Haven  road 
to  L-arry  out  its  proposed  plan  of  securing  a  terminal 
ill  Jirooklyn  through  a  tunnel. 

It  has  been  learned  that  the  Pennsylvania  railroad's 
plans  for  subterranean  railroading  include  a  second 
tunnel  under  the  East  River,  in  addition  to  the  tun- 
nels already  announced  from  Jersey  City  under 
-Manhattan  Island  to  Long  Island.  The  tunnel  now 
projected  will  extend  under  the  East  River  from 
Astoria  to  some  convenient  point  on  the  mainland 
and  will  be  built  for  the  purpose  of  connecting  the 
Long  Island  railroad  with  the  New  York,  New 
Haven  and  Hartford  road,  thus  giving  the '  Penn- 
sylvania an  outlet  to  New  England.  C.  W.  Jacobs 
an  English  engineer,  who  is  consulting  engineer  for 
the  Carnegie  company  and  for  the  American  Bridge 
company,  has  sailed  from  Liverpool  for  New  York 
to  take  charge  of  the  construction  of  the  Pennsyl- 
vania railroad's  tunnel. 

Samuel  Rea,  fourth  vice-president  of  the  Penn- 
.sylvama  Railroad  company,  is  reported  as  saying 
that  owing  to  the  fact  that  many  speculators  have 
bought  up  certain  properties  that  the  Pennsylvania 
conipany  needs  for  the  tunnel  project,  and  secured 
options  on  others  in  advance  of  the  company's  rep- 
lesentalives.  and  are  now  asking  prohibitive  prices 
for  their  holdings,  there  is  nothing  left  to  do  but 
to  secure  the  properties  under  condemnation  pro- 
ceedings, which  will  be  instituted  at  the  proper 
time. 

The  Union  Terminal  company  of  New  York  lia- 
been  incorporated,  with  a  capital  of  $100,000.  to 
construct  and  operate  an  electrical  tunnel  road  be- 
tween New  York  and  Kings  counties,  a  distance  of 
about  10  miles.  The  road  is  to  begin  beneath  the 
intersection  of  Varick  and  Montrose  avenues. 
Brooklyn,  and  is  to  run  westerly,  underground  and 
under  the  East  River  to  and  under  Fourteenth 
street,  Manhattan  borough,  and  under  the  Hudson 
River  to  a  point  on  the  boundary  lines  of  the  states 
of  New  Y'ork  and  New  Jersey,  due  west  from  the 
west  end  of  the  center  line  of  Fourteenth  street. 
Manhattan  borough,  there  to  connect  with  a  railwaj' 
to  be  built  under  the  authority  of  the  state  of  New 
Jersey,  continuing  westerly  in  the  same  general  di- 
rection to  connect  with  the  various  railroads  enter- 
ing Jersey  City  and  Hoboken.  The  directors  are 
Francis  H,  Leggett  and  others  connected  with  the 
Standard  Trust  company. 

At  the  investigation  by  the  State  Railroad  Com- 
mission of  the  Park  avenue  tunnel  disaster  a  num- 
ber of  experts  have  been  examined,  among  them 
Stuart  S.  Neff  of  Boston  and  Walter  Douglas 
Young,  electrical  engineer  of  the  Baltimore  and 
Ohio  Railroad  company,  who  testified  as  to  their 
belief  that  the  plan  of  using  electricity  in  the  Park 
avenue  tunnel  is  feasible.  Some  of  the  trainmen 
who  were  in  the  wreck  have  testified  that  Engineer 
Wisker  did  not  use  the  emergency  brake.  The 
speed  of  all  trains  while  in  the  tunnel  has  been 
reduced  to  18  miles  an  hour,  and  some  delays  in 
the   service   have  resulted. 

A  bill  authorizing  the  construction  of  a  municipal 
lighting  plant  in  the  city  of  New  York  has  been 
introduced  in  the  Legislature  at  Albany.  It  au- 
thorizes the  city  to  acquire  any  existing  plants  or 
systems  by  agreement  with  the  owner  thereof,  such 
agreement  to  be  approved  by  the  Board  of  Estimate 
of  the  city. 

What  is  supposed  to  be  the  largest  isolated  elec- 
tric-lighting plant  in  the  world  is  now  being  in- 
.stalled  at  the  new  store  of  R.  H.  Macy  &  Co.,  this 
city.  There  will  be  four  400-kilowatt.  iio-volt,  di- 
rect-current generators  direct-connected  to.  Rice- 
Sargent  Corliss  compound  engines,  and  two  200- 
kilowatt  units,  the  generators  all  being  supplied  by 
the  Western  Electric  company.  The  building  will 
be  lighted  by  1,500  arc  lamps  and  6,000  i6-candle- 
pow^er  incandesccnts.  A  boiler  equipment  of  2,600 
horsepower  will  supply  the  steam.  Bahcock  &  Wilcox 
boilers  being  used.  A  crematory^  will  be  installed 
to  burn  all  the  refuse  of  the  building.  The  entire 
electric  plant,  it   is  said,  will  cost  about  $-;oo,ooo. 

M.  L.  G. 


The   city   of    Paris,    Mo.,   is   putting   in    a  $20,000 
electric-light    and  waterworks  plant. 


Copper  Situation. 

For  the  first  time  in  the  history  of  the  American 
metal  market,  copper  seems  to  have  become  a  spec- 
ulative commodity  in  this  country,  and  is  showing 
considerable  activity.  Lake  is  now  quoted  at  13'^ 
cents,  electrolytic  at  13V1  cents,  and  casting  at  13 
cents.  Preliminary  returns  of  the  Metal  Exchange 
indicate  that  the  total  copper  exports  from  this 
country  in  January.  1902,  were  14,200  tons,  compared 
with  9,845  tons  in  January,  1901.  In  reference  to  the 
reports  recently  in  circulation  that  a  copper  "com- 
bine" was  contemplated  by  the  Heinze,  Calumet  and 
Hecla.  Rio  Tinto  and  .\malgamated  companies.  J. 
P.  Morgan,  H.  H.  Rogers  of  the  Amalgamated  and 
Mr.  Fielding  of  the  Rio  Tinto  have  refused  to  he 
quoted,  but  James  Stillman,  the  New  York  financier, 
is  said  to  have  described  the  story  as  unfounded. 


New  England  News. 

Boston,  January  31. — General  Passenger  Agent 
Hempstead  of  the  New  York,  New  Haven  and  Hart- 
ford Railroad  company,  says  that  the  company  has 
no  intention  of  reducing  the  passenger  tariff  be- 
tween Springfield,  Mass.,  and  Hartford.  Conn.,  on 
account  of  the  competition  of  the  new  electric  rail- 
way. He  says  that  the  company's  experience  has 
led  it  to  believe  that  the  people  who  patronize  elec- 
tric railways  at  first  soon  object  to  the  waste  of 
time  and  go  back  to  the  steam  railroads,  and  that 
the  company  never  permanently  feels  the  competition 
of  the  electric  lines. 

A  recent  meeting  of  Marblehead  citizens  received 
the  report  of  a  committee  appointed  last  May.  to  in- 
vestigate the  use  of  electric  power  for  manufacturing 
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purposes.  The  committee  report  stated  that  electric 
power,  for  manufacturing  purposes,  could  be  in- 
stalled in  the  town  at  a  moderate  cost.  The  com- 
mittee was  confident  that  it  would  not  cost  more 
titan  $60  per  year  per  horsepower.  Ihe  meeting 
adopted  the  following :  "Resolved,  That  the  report 
of  the  committee  be  accepted  and  a  petition  be  pre- 
sented to  the  selectmen,  asking  that  im  article  be 
inserted  in  the  warrant  of  the  next  Marcli  meeting 
for  the  installation  of  electric  powej  for  manufac- 
turing purposes." 

The  !^lassachusetts  Legislature  has  been  petitioned 
for  legislation  providing  penalties  of  a  fine  of  $500, 
or  imprisonment  for  six  months,  or  both,  for  any 
person  who  wrongfully  obtains  or  attempts  to  obtain 
any  knowledge  of  telegraphic  or  telephonic  message 
by  connivance  with  any  employe  of  a  telegraph  or 
telephone  company,  and  for  employes  of  such  com- 
panies who  wilfully  divulge  the  contents  or  nature 
of  a  message  to  any  except  the  person  to  whom 
it  is  addressed.  The  petition  is  accompanied  by  a 
bill  which  compels  telegraph  or  telephone  employes 
to  withhold  from  transmission  any  message  intended 
to  further  any  unlawful  business  or  act,  and  to  re- 
port the  same  to  the  police.  An  employe  who  wil- 
fully refuses  or  neglects  to  forward  a  message  that 
has  no  unlawful  intent  is  also  subject  to  a  fine  of 
?500,  or  imprisonment  for  six  months,  or  both. 

The  United  States  Circuit  Court  of  Appeals  has 
reversed  the  Circuit  Court's  decision  and  dismissed 
the  plaintiff's  bill  in  the  case  of  the  General  Electric 
company  vs.  the  Webster  and  Dudley  Street  Rail- 
way company.  The  subject  of  the  suit  was  whether 
the  Eickemeyer  coil  or  winding  for  dynamo-electric 
machines  w-as  an  infringement  on  the  General  Elec- 
tric company's  patent.  The  Court  of  Appeals  holds 
there  was   no   infrin.gement. 

Calvin  W.  Rice  of  New  York  read  a  paper  on 
"Utilization  of  Electricity  in  Mines"  at  the  five  hun- 
dred and  sixty-first  regular  meeting  of  the  Society 
of  Arts  of  this  city.  The  lecture  was  illustrated  by 
stereopticon  views.  E. 


Canadian  Intelligence. 

Ottawa,  Ont.,  February  i. — The  town  of  Orillia, 
Unt.,  has  gone  into  the  business  01  supplying  elec- 
tric light  and  power.  It  has  developed  a  water- 
power  on  the  Severn  River,  about  19  miles'  from 
the  town,  and  has  established  a  plant  at  a  cost  of 
$125,000.  The  town  will  be  supplied  with  750  horse- 
power from  two  turbine  wheels  and  generators,  and 
will  furnish  light  and  power  at  very  low  rates. 
The  entire  plant  is  owned  and  will  be  operated  by 
the  municipality. 

The  annual  general  meeting  of  the  shareholders 
of  the  Ottawa  Electric  Railway  company  was  held 
at  Uttaw"a  on  the  27th  of  January.  The  annual  re- 
port and  financial  statement  showed  a  satisfactory 
year's  business.  Four  quarterly  dividends  of  two 
per  cent,  were  paid,  and  a  substantial  balance  car- 
ried to  the  credit  of  profit  and  loss.  There  were 
7,188,781  passengers  carried  during  the  year,  being 
an  mcrease  of  100,000  over  the  previous  year. 
At  a  meeting  of  the  directors,  held  at  the  close  of 
the  shareholders'  meeting,  T.  Ahearn  was  re- 
elected president,  Peter  Whalen  vice-president,  and 
James  D.  Fraser  secretary-treasurer. 
■  Mr.  P.  H.  Patriarch  of  Toronto,  Ont.,  has  in 
contemplation  a  project  for  supplying  the  city  of 
Toronto  with  electricity  developed  on  the  Severn 
River,  which  is  some  106  miles  from  the  city.  He 
figures  out  that  sufficient  power  for  the  city  for 
the  next  50  years  can  be  obtained  from  this  source, 
and  expresses  his  willingness  to  take  a  contract  for 
a  municipal  plant  with  a  capacity  of  20,000  horse- 
power, and  wire  the  whole  city  for  distribution,  for 
the  sum  of  $2,000,000.  This  scheme,  he  estimates, 
would  cost  about  one-half  the  sum  required  to  bring 
power  from  Niagara  Falls  to  Toronto.  W. 


Toronto,  February  i. — ^At  the  annual  meeting  of 
the  London  Electric  Street  Railway  company,  just 
held,  a  half-yearly  dividend  of  four  per  cent,  was 
declared,  making  a  total  dividend  of  eight  per  cent, 
for  the  year.  The  following-named  directors  were 
elected:  President,  H.  A.  Everett  of  Cleveland; 
vice-president,  Thomas  H.  Smallman,  London ; 
secretary  and  treasurer  and  general  manager,  C. 
E.  A.  Carr ;  Messrs.  Wasson  and  Moore  of  Cleve- 
land, P.  W.  Brodrick  and  W.  M.  Spencer  of  Lon- 
don, and  yir.  Holt  of  Montreal.  Mr.  Everett  stated 
at  the  meeting  that  the  report  from  Cleveland  that 
the  railway  was  for  sale  had  not  a  particle  of  truth 
in  it.  The  London  (Ont.)  electric  street  railway  has 
28  miles  of  track  and  exclusive  rights  to  operate 
in  the  city  of  London,  and  is  making  arrangements 
for  a  radial  system  of  extensions. 

At  the  annual  meeting  of  the  Toronto  Street 
Railway  company  the  following-named  gentlemen 
were  elected  officers  for  1902 :  President,  William 
Mackenzie ;  vice-president,  James  Ross ;  directors, 
Hon.  George  A.  Cox,  W.  D.  Mathews,  James  Gunn, 
H.  M.  Pellatt  and  Frederic  Nicholls,  all  of  Toronto. 
The  two  new  directors  are  at  the  head  of  the  To- 
ronto Electric  Light  company  (H.  M.  Pellatt)  and 
Canadian   General   Electric  company    (F.  Nicholls). 

The  Toronto  City  Council  has  made  application 
to  the  Legislature  of  Ontario  for  permission  to 
construct  a  pole  line  from  Niagara  Falls  to  To- 
ronto, ai.d  asks  for  the  enactment  of  legislation  em- 
powering it  to  purchase  electric  energy  at  any 
place  not  more  than  150  miles  distant  from  the 
said  city  (Niagara  Falls  is  about  100  miles)  and 
to  secure  any  right-of-way  and  establish  any  poles, 
wires   or  other  plant   or  appliances   which    may  be 


necessary  to  bring  such  energy  to  Toronto  and 
there  distribute  it.  The  city  proposes  to  sell  power 
to  the  street-railway  and  the  electric-light  company, 
both  now  run  by  steam,  also  to  run  the  water- 
works and  the  sewerage  pumping  plant,  and  supply 
power  to  manufacturing  establishments.  The  in- 
tention is  to  get  the  power  from  the  Canadian 
Niagara  Power  company  when  tlieir  works  are 
completed,  but  in  the  meantime  from  the  parent 
company  on  the  other  side  of  the  river  through  the 
Canadian  companj'. 

Peterhoro,  Ont.,  having  passed  a  by-law  to  pur- 
chase the  Waterworks  company's  works  for  $230,- 
000,  may  generate  electrical  energy  from  some  of 
its  numerous  waterpowers,  and  use  it  at  its  pump- 
ing  works. 

The  Canadian  Power  company  at  Niagara  Falls 
will,  it  is  said,  shortly  absorb  the  Cataract  Po\ver 
company,  wdiich  now  supplies  light  and  power  to 
Hamilton,  Dundas,  Grimsby,  Beamsville  and  Bur- 
hngton.  H. 


Southern  Developments. 

Charlotte,  N.  C,  January  31. — At  Dallas,  Texas, 
a  suit  has  been  filed  by  the  county  attorney  against 
Granville  P.  Meade,  Federal  Court  receiver  for  the 
Standard  Light  and  Power  company  of  Dallas.  The 
petition  alleges  that  the  Standard  company  has  en- 
tered into  a  combination  to  restrict  trade  and  has 
become  liable  to  the  plaintiff  in  the  sum  of  $5,000 
per  day  for  314  days.  A  forfeiture  of  charter  is 
asked.  The  Dallas  Consolidated  Electric  Streel: 
Railway  company  has  also  filed  suit  against  the 
Standard  company  and  the  General  Electric  com- 
pany to  compel  fulfillment  of  contract  and  for  $150,- 
000  damages.  The  Standard  company  was  placed 
in  the  hands  of  a  receiver  by  the  federal  court,  on 
application  of  the  General  Electric  company,  as  a 
result  of  investigation  by  the  city,  charging  violation 
of  the  state  anti-trust  laws  and  exacting  extortion- 
ate charges  from  private  patrons. 

The  Georgia  Railway  and  Electrical  company  has 
been  chartered  at  Atlanta,  Ga.,  to  operate  a  railwaj 
and  lighting  system  in  that  city  for  a  period  of  loi 
years.  The  capitalization  is  $300,000.  H.  M.  At- 
kinson, D.   S.  Arkwright  and  others  are  interested. 

An  interesting  competition  has  been  inaugurated 
at  Suffolk,  Va.,  by  the  SuifoU  Light  and  Water 
company  against  Guvernator  &  Co.  of  Richmond, 
w'ho  have  secured  contracts  for  public  lights  over 
the   home   company. 

The  Natchez  (Miss.)  Electric  Street  Railway 
company  has  completed  its  lines,  consisting  of  3-^ 
miles. 

Dr.  Gill  Wylie  of  New  York,  who  is  interested  in 
a  big  waterpower  in  Upper  South  Carolina,  states 
that  contracts  have  been  made  to  supply  Fort  Mill 
and  Rock  Hill  with  3,000  horsepower  annually,  and 
that  the  remaining  available  2,000  horsepower  he 
liopes  to  place  in  Charlotte,  N.  C. 

'The  Johnson  City  (Tenn.)  Traction  company  has 
filed  a  charter  with  $45,000  capital.  The  incorpo- 
rators are  John  H.  Bowman,  John  Sanders,  Adam 
B.  Couch  and  others. 

The  St.  Charles  Street  Railway  company  has  sold 
$300,000  worth  of  bonds  at  New  Orleans,  La.  The 
proceeds  will  be  used  for  extensions  and  improve- 
ments. 

John  A.  Oates  of  the  light  committee  of  Fayette- 
\-ille,  N.  C,  has  been  instructed  to  obtain  bids  for 
all  necessary  material  for  the  municipal  electric-light 
plant,  the  power  to  be  furnished  ,by  a  power  com- 
pany on  the  Cape  Fear  River.  L. 


From  the  Buckeye  State. 

Columbus,  Ohio,  February  i. — The  Columbus  In- 
sulated Wire  company,  which  now  has  a  plant  on 
North  Fourth  street,  Columbus,  has  purchased 
seven  acres  of  land  in  South  Columbus,  and  as 
soon  as  the  weather  will  permit  the  erection  of 
three  buildings,  comprising  about  50,000  square  feet 
of  floor  space,  will  be  begun.  In  these  about  150 
men  will  be  employed.  Later  other  buildings  will 
be  added  and  the  company  expects  eventually  to 
employ  a  thousand  men.  John  Reilly  is  the  general 
manager  of  the  company. 

Senator  Hurst  has  introduced  a  bill  in  the  Legis- 
lature which  provides  that  wherever  a  municipality 
desires  to  operate  electric  light  or  gas  works,  it 
shall  purchase  the  plants  already  in  existence  and 
shall  have  the  privilege  of  applying  to  the  Probate 
Court  for  the  condemnation  of  the  property.  No 
corporation  would  be  safe  in  building  a  plant  in 
any  town,  with  such  a  law  as  this  in  force,  as  it 
has  been  demonstrated  many  times  that  city  coun- 
cils are  subject  to  moods  of  all  kinds,  and  that  no 
one  can  tell  what  will  be  done  by  them  from  one 
year  to   another. 

The  bill  providing  for  common  terminals  for 
electric  railways  in  the  cities  of  Ohio  has  been 
favorably  passed  upon  by  the  Senate  committee  to 
which  it  was  referred.  It  is  believed  that  the 
measure  will  receive  favorable  action  at  the  hands 
of  the  Legislature,  inasmuch  as  it  will  give  entrance 
to  all  electric  lines  to  the  cities,  with  the  least  pos- 
sible disturbance  or  expense  to  the  cities  and  to  the 
roads  themselves.  It  will  make  it  possible  for  one 
company  to  build  an  entrance  line  and  a  loop,  and 
all  other  lines  may  use  this  by  the  payment  of  a 
reasonable  rental. 

The  Wooster  and  Mansfield  Electric  Railway 
company  of  Shreve  has  been  incorporated,  with  a 
capital  of  $30,000,  for  the  purpose  of  building  an 
electric     line     from     Wooster     to    Mansfield,    with 


branches  from  Shreve  to  Millersburg,  New  Phila- 
ueiphia,  Mt.  Vernon  and  perhaps  one  or  two  other 
places.  David  Collier,  William  A.  Craig,  James  B. 
Keys  and  others  signed  the  incorporation  papers. 

The  Sutherland  Manufacturing  company  of  Cin- 
cinnati has  been  incorporated  for  the  purpose  of 
manufacturing  gas  and  electric-light  fixtures.  The 
capital  stock  is  $io,ooo  and  the  incorporators  are 
A.   H.   Sutherland,  John  Carlisle  and  others. 

'Ihe  Brilliant  Electric  company  of  Cleveland  is 
one  of  the  recently  incorporated  companies.  The 
capital  stock  is  $100,000,  and  incandescent  lamps 
will  be  manufactured.  Millard  H.  Nason,  Clement 
L.  Gates,  William  Howell,  George  A.  KauU  and 
Ed\\ard   Binyan  are  the  incorporators. 

The  Callinan  Construction  company  of  Cleveland 
has  been  incorporated  to  engage  in  building  electric 
railways  and  dealing  in  supplies  necessary  to  their 
construction.  The  capital  stock  is  $5,000  and  James 
R.  Sprankle,  William  E.  Wilson  and  others  are  the 
incorporators. 

The  Canton,  Massillon  and  Akron  Electric  Rail- 
way company  has  been  granted  a  25-year  franchise 
in  Massillon.  This  road  is  owned  by  practically 
tlie  same  men  as  own  the  Northern  Ohio  Traction 
company. 

Fire  originated  in  the  offices  of  the  National  Elec- 
tric Lamp  company  in  the  Electric  building,  Cleve- 
land, one  evening  this  week,  and  for  a  time  there 
was  serious  apprehension.  The  blaze  was  extin- 
guished with  hand  grenades,  but  not  before  every- 
tliing  in  one  room  of  the  office  was  destroyed.  The 
fire  probably  started  in  a  waste  basket. 

Mayor  Tom  L.  Johnson  of  Cleveland,  realizing 
that  his  three-cent-fare  bill  would  not  stand  much 
snow  of  passage  in  the  Legislature,  has  abandoned 
it  and  secured  an  amendment  to  the  Roudebush 
terminal  bill  that  provides  that  interurban  roads 
entering  a  city  shall  charge  the  same  fare  as  those 
roads  operating  in  the  city  entered. 

Everett-Moore  affairs  have  been  very  quiet  this 
week,  both  Mr.  Everett  and  Mr.  Moore  have  been 
away  from  Cleveland  a  good  portion  of  the  time, 
and  the  bankers'  committee  has  Deen  working  quietly 
and  saying  nothing.  It  is  understooa,  however,  that 
a  number  of  the  creditors  who  at  first  refused  to 
sign  the  extension  have  been  doing  so,  and  that 
the  general  outlook  is  very  much  better  than  it  has 
been.  Electric  securities  are  in  very  much  better 
demand  than  they  were,  and  the  Federal  Telephone 
situation  has  greatly  improved  through  a  more  ex- 
tensive investigation. 

The  Warren  Electric  and  Specialty  company, 
Warren,  has  made  plans  to  build  new  additions  to 
its  factory,  which  will  give  it  a  largely  increased 
capacity.  0.  M.  C. 


Information  trom  Indiana. 

Indianapolis,  February  3. — The  stock  of  the  In- 
dianapolis Street  Railway  company  sold  for  55  in 
Philadelphia  on  January  31st.  This  is  the  highest 
point,   it  is  stated,  that  the  stock  has  ever  reached. 

The  Fort  Wayne  and  Goshen  Railway  company 
filed  articles  of  incorporation  on  January  31st.  The 
capital  stock  is  $150,000.  James  F.  Rothwell  heads 
the  board  of  directors.  Ihe  company  proposes  to 
construct  a  railroad  from  Fort  Wayne  to  Goshen, 
ihe  articles  do  not  specify  whether  the  road  is  to 
be  electric  or  steam,  but  it  is  understood  that  elec- 
tricity  will  be  the  power  used. 

The  Central  Traction  company  has  shown  enter- 
prise by  purchasing  the  old  tinplate  plant  at  At- 
lanta, and  will  install  it  with  machinery  for  the 
purpose  of  manufacturing  electric  machinery  and 
devices  for  its  line  now  building  between  Nobles- 
\ille  and  Indianapolis.  Four  hundred  men  will  be 
employed. 

'i  he  Ohio  and  Indiana  Traction  company  has  been 
incorporated,  with  $100,000  capital  stock,  to  build  a 
road  from  Brookville  to  Cincinnati.  George  M. 
Shirk  heads  the  board  of  directors.  A  kindred  or- 
ganization was  previously  incorporated  to  build  a 
line  from  Brookville  to  Indianapolis,  and  consider- 
able work  has  been  done  on  that  branch  of  the  line. 
These  branches  will  give  almost  an  air  line  from 
Indianapolis  to  Cincinnati,  and  the  company  man- 
agers are  going  to  make  a  bid  for  a  fast-mail  and 
express  business  between  the  two  cities. 

The  Wabash  River  Traction  company  has  begun 
a  half-hour  service  between  Wabash  and  Peru. 
Heretofore  the  heavy  interurban  cars  made  hourly 
trips,  but  the  patronage  has  increased  so  much  as 
to  warrant  half-hour  service. 

At  a  meeting  of  the  directors  of  tlie  Newcastle- 
Pendleton  electric  road  at  Newcastle  on  January 
31st  steps  were  taken  to  construct  the  line,  work  to 
be  begun  as  soon  as  weather  permits.  President 
Hernley  made  a  favorable  report  on  the  securing 
of  $400,000  in  Philadelphia  to  finance  the  road,  and 
he  was  instructed  to  consummate  the  deal. 

The  Citizens'  Heat  and  Light  company  of  In- 
dianapolis has  filed  articles  of  incorporation,  and  will 
ask  the  City  Council  for  a  franchise  to  operate  a 
hot-water  heating  and  electric-light  plant.  'The  cap- 
ital is  placed  at  $100,000.  G.  W.  Eicholtz  heads  the 
board  of  directors.  This  makes  the  fourth  heating 
and  lighting  company  to   operate  in  Indianapolis. 

F. 


Northwestern  Notations. 

Minneapolis,  February  i. — The  Minnesota  Midland 
Electric  Railway  company  of  Little  Falls,  Minn., 
has  filed  articles  of  incorporation,  with  $roo,ooo  cap- 
ital   stock.    The    company    is    to    build    an    electric 
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railway  east  and  west  from  Little  Falls.  The  Mor- 
rison County  Electric  Light,  Heat  anil  Power  com- 
pany  has  been   incorporated  by   the  same  people. 

Ihe  Red  Lake  Falls  iMinn.}  Electric  Light  com- 
pany put  into  effect  on  February  ist  a  classiticd 
schedule  of  rates,  based  on  lO-o'clocU,  i2-o'clock 
and   all-night   circuit   connections. 

Negotiations  are  said  to  have  been  opened  with 
the  bauk  County  1  raction  company  to  purchase  its 
franchise  for  an  electric  line  from  Baraboo,  Wis., 
to  Kilbourn,  but  the  company  would  not  consider 
an  offer.  The  company  announces  that  work  will 
be  begun  in  the  early  spring  for  the  construction 
of  the  line. 

A  co-operative  association  is  projected  by  citizens 
of  the  Ninth  ward  of  Superior,  Wis.,  to  install  an 
electric-lighting  plant.  The  citizens  object  to  the 
service  and  cost  of  the  present  system  and  believe 
they  can  install  a  small  plant  of  i.ooo  to  1,500  in- 
candescents  and  the  necessary  arcs  and  can  save 
money. 

T  he  city  of  Seattle,  Wash.,  will  receive  from  cor- 
porations holding  street-car  franchises  the  sum  of 
5,18.553.43  for  the  gross  earnings'  tax  for  igoi. 

George  F.  McKay,  trustee  for  the  Cleveland  syn- 
dicate which  proposes  to  build  an  electric  interurban 
line  from  Des  Moines  to  Newton,  Iowa,  has  been 
gi  anted  a  franchise  at  Iowa  City,  Iowa.  The  ulti- 
mate intention  of  the  syndicate  is  said  to  be  to  build 
an  interurban  line  from  Iowa  City  to  Des  Moines, 
121  miles.  A  right-of-way  has  been  secured  through 
Altoona,   Colfax,  Mitchellville  and   Newton. 

The  .Merchants'  Protective  Association  of  Maii- 
kato,  Minn.,  has  appointed  a  committee  to  ascertain 
the  cost  of  electric  lighting  in  cities  where  there  is 
a  municipal  plant  and  to  sound  the  citizens  of  Man- 
kato  on  the  subject   of  a  municipal  plant. 

New  Clm,  Minn.,  has  awarded  a  contract  for  an 
electric-light  plant,  complete,  to  the  Fort  Wayne 
Electric  Works,  to  cost  $29,820.  The  present  com- 
pany has  offered  to  sell  its  plant  to  the  city,  but 
the  council  preferred  a  modern  plant,  and  refused 
to  consider  the  purchase  of  the  old  system.  It  is 
reported  the  company  will  seek  to  enjoin  the  city 
from  entering  into  the  contract  for  the  new  plant. 

The  Missouri  River  Power  company  of  Helena. 
Mont.,  has  completed  a  pole  line  to  Butte,  and  is 
prepared  to  deliver  power  from  the  dam  at  Canyon 
Ferry  to  the  smelters  of  Butte.  R. 

Beyond  the  Rockies. 

Salt  Lake  City,  January  30.— The  Albuquerque 
Electric  Light  company  has  completed  its  new  in- 
stallation of  the  incandescent  arc-light  system  in 
that  city.  It  is  thought  that  the  city  will  save  from 
25  to  30  per  cent,  in  its  lighting  bill. 

Charles  H.  Baker  of  Seattle  has  applied  to  the 
common  council  of  Portland  to  use  the  streets  of 
that  city  for  underground  conduits,  and  for  permis- 
sion to  erect  poles  and  wires.  Mr.  Bai<er  says  if 
the  franchise  is  granted  he  intends  to  bring  elec- 
tricity from   Snoqualmie  Falls  to  Portland. 

The  Seattle  C\\  ash.)  Electric  company  is  putting 
in  some  400  new  arc  lights  in  Seattle.  Considerable 
trouble  has  been  encountered  by  the  light  company 
in  getting  shipment  of  lamps  from  the  East. 

Butte,  Mont.,  has  opened  its  through  telegraph 
line  to  Chicago.  The  Western  Union  Telegraph 
company  has  heretofore  had  to  relay  its  messages 
at  Helena.  „       „  ,. 

The  Edison  Electric  company  of  San  Bernardino, 
Cal.,  has  purchased  the  franchise  issued  to  the 
Campbell  Electric  company. 

W.  L.  Brow^n  of  Colville,  Wash.,  has  been  granted 
a  30-year  franchise  to  erect  electric-light  poles  and 
maintain  an  electric-light  line  of  wires  between 
Colville  and  the  falls  of  the  Little  Pend  d'Oreille 
River,   a  distance  of   about    17   miles. 

A  party  of  government  surveyors  is  at  work  on 
the  Colorado  River,  below  Needles,  Nev.,  investi- 
gating the  possibility  of  the  current  of  that  stream 
being  used  for  the  generation  of  electrical  power, 
k  is  possible  that  the  Colorado  River  can  be  used 
to  irrigate  a  vast  acreage  of  Arizona  and  Cali- 
lornia  lands,  and,  by  the  conjoint  generation  of 
electrical  power,  water  can  be  withdrawn  from  the 
river  for   this  purpose  at  a  mere  nominal   expense. 


On  the  Pacific  Slope. 

San  Francisco,  January  30. — In  my  last  letter  men- 
tion was  made  of  the  purchase  of  the  North  Pacific 
Coast  railroad  by  R.  R.  Colgate  and  others,  who  were 
already  deeply  interested  in  electrical  matters  in  Cal- 
ifornia. Within  the  last  few  weeks  the  plans  of  this 
syndicate  have  been  rapidly  unfolded.  The  new  own- 
ers have  taken  possession  of  the  road  and  organized 
by  electing  John  Martin,  president,  R.  R.  Colgate, 
vice-president,  and  George  H.  Fairchild,  general 
manager.  The  North  Shore  Railroad  company  has 
been  incorporated  to  purchase  of  the  North  Pacific 
Coast  Railroad  company  its  entire  system,  franchises, 
etc.  The  company  will  have  an  authorized  capital 
stock  of  $6,000,000.  of  which  amount  $95,000  has  al- 
ready been  subscribed.  It  is  announced  that  work 
will  at  once  be  begun  to  double-track  the  main  part 
of  the  road  and  to  transform  it  into  a  broad-gauge 
electric  line.  It  is  hoped  that  this  work  may  be 
completed  by  the  end  of  the  year.  The  total  length 
of  the  North  Pacific  Coast  railroad  and  leased  lines 
is  about  100  miles. 

Prince  Poniatowski  has  resigned  his  position  as 
president  of  the  Standard  Electric  company.  The 
prince  still  retains  his  position  as  a  director,  and  it 


is  understood  that  his  resignation  was  due  to  ill 
heallh.  W.  F'rank  Pierce  o(  Oakland,  Cal.,  has  been 
ilectcd  to  succeed  Prince  Poniatowski.  It  is  .given 
uul  by  officials  of  the  company  that  the  tunnel  at 
.\;illcreeck  will  be  completed  within  a  few  days. 
The  following  figures  concerning  the  size  and  power 
of  this  company's  plant  have  recently  been  given  out: 
.\rea  of  storage  reservoirs,  1,363  acres;  capacity  of 
reservoirs,  13,629,000,000  gallons ;  mean  average  rain- 
fall at  reservoirs,  46. 58  inches;  total  power  capacity, 
27.000  horsepower;  total  length  of  power  lines,  217 
miles;  primary  voltage  at  power  house,  60,000  volts. 

1  he  Pacific  Electric  Railway  company  is  permitted 
lo  carry  freight  on  its  lines  in  the  city  of  Los  An- 
geles, provided  the  cars  used  shall  be  closed  cars  of 
neat  and  attractive  design,  similar  in  construction  to 
the  passenger  cars. 

^\  short  time  ago  the  Suburban  Electric  Light  com- 
pany purchased  the  plant,  franchises,  etc.,  of  the 
Haywards  Electric  Light  company  at  Jlaywards,  Cal. 
This,  it  is  supposed,  will  end  the  fight  which  has 
been  in  progress  between  the  town  of  Haywards 
and  the  Suburban  Electric  Light  company.  The  citv 
auihorilies  of  Haywards  had  intended  to  purchase 
ihe  plant  of  the  Haywards  Electric  Light  company, 
Init,  owing  lo  some  oversight,  the  call  for  a  bond 
election  was  thought  to  have  been  illegal.  This  led 
10  delay,  and  finally  of  the  sale  of  the  local  plant  to 
the  Suburban  company. 

On  the  28th  of  December  last  a  young  Chinese  was 
killed  by  an  electric  shock  received  from  a  switch 
in  the  store  of  E.  A.  Mclnerney,  in  Honolulu,  Ha- 
waiian Islands.  This  has  led  to  considerable  dis- 
cussion in  the  island  town,  and  to  a  movement  to 
have  a  special  inspector  appointed  to  inspect  all  elec- 
tric wires  in  the  city  of  Honolulu,  and  with  power 
to  condemn  work  w'hen  he  deems  it  dangerous. 

On  January  4th  the  Board  of  Trustees  of  the  city 
of  Riverside,  Cal.,  closed  contracts  by  which  it  binds 
itself  to  take  power  from  two  neighboring  power 
companies,  at  certain  specified  rates,  wath  the  pro- 
viso that  the  plants,  together  with  all  transmission 
hues,  etc.,  shall  revert  to  the  city  at  the  end  of  30 
years.  The  two  plants  in  question  are  represented 
by  C.  G.  Baldwin  and  J.  O.  Campbell. 

The  Copper  Belt  Railway  and  Power  company  has 
filed  articles  of  incorporation  in  this  state.  The  cap- 
ital stock  of  the  corporation  is  placed  at  $2,000,000. 
The  company  will  operate  in  Shasta  County  and, 
it  is  understood,  will  own  or  control  all  the  power 
companies  operating  in  the  copper  belt  of  that  coun- 
ty. The  incorporators  are  Lewis  Auerbach,  Thomas 
E.  Ryan,  C.  P.  Deering,  James  Ough  and  F.  H. 
Powers.  A. 


PERSONAL. 


J.  Howard  Marshall,  president  of  the  Langhorne 
(  Pa.)  Electric  Light  and  Power  company,  died  at 
his  home  in  Philadelphia,  in  his  47th  year,  on  Janu- 
ary 24th. 

J.  H.  Crouch,  who  has  been  in  charge  of  the 
electric-light  plant  at  St.  James,  Minn.,  for  some 
time,  has  resigned  to  accept  a  similar  position  at 
Sleepy  Eye,  Minn. 

1  he  announcement  is  made  that  Lord  Kelvin,  the 
venerable  and  esteemed  scientist  and  electrical  engi- 
neer of  Great  Britain,  will  visit  the  United  States 
next  April.     Lady  Kelvin  will  accompany  him. 

Superintendent  A.  Jackson  of  the  Seattle  Central 
Railway  company,  Seattle,  Wash.,  has  been  com- 
pelled to  resign  his  position,  owing  to  continued  ill 
liealth.  S.  W.  Hampton,  formerly  superintendent 
of  electric-railway  lines  at  Olympia,  succeeds  him. 

Harry  Lafferty,  the  Santa  Ana  manager  of  the 
Edison  Electric  company  of  Los  Angeles,  Cal.,  has 
been  promoted  to  a  position  in  the  general  offices  of 
the  company  in  Los  Angeles.  His  successor  in  the 
Santa  Ana  office  of  the  Edison  company  is  F.  H.  En- 
sign of  Redlands. 

Mr.  Gustav  C.  Solden,  63  years  old,  a  civil, 
mechanical  and  electrical  engineer,  once  in  the  em- 
ployment of  Thomas  A.  Edison,  died  at  his  home, 
34  North  Fulton  avenue,  Baltimore,  Md.,  of  paraly- 
sis a  few  days  ago.  He  was  once  connected  with 
the    Chesapeake   Gas   company. 

Willis  E.  Gray,  formerly  superintendent  of  a  di- 
vision of  the  Chicago  and  Alton  steam  railroad,  will 
go  to  China  to  take  charge  of  the  construction  of 
an  electric  road,  which,  according  to  a  newspaper 
in  Strcator,  111.,  will  extend  from  Canton  to  Hankow, 
a  distance  of  no  less  than  Soo  miles.  Mr.  Gray,  until 
recently,   resided  at   Bloomington,  111. 

Charles  E.  Bagley,  for  20  years  in  the  employment 
of  the  Postal  Telegraph  company  and  its  progenitors, 
has  resigned  the  position  of  assistant  superintendent 
of  the  Postal  company  at  Boston  to  accept  a  re- 
sponsible position  with  the  Buildings  Care  company 
of  that  city.  Mr.  Bagley  has  many  personal  friends, 
who  will    wish  him  all   success  in  his  new  venture. 


ilal  slock  of  $25,000.     The  directors  are  Noah  Keller, 
W  .    H.    Williams   and  others. 

The  city  of  Black  River  Falls,  Wis.,  has  decided 
lo  issue  $12,000  in  bonds  for  the  purpose  of  erecting 
an  electric-light  plant. 

The  Oshkosh  (Wis.)  Electric  Light  and  Power 
company  has  instituted  improvemenls  that  will,  on 
ihcir  completion,  cost  from  $00,000  to  $So,ooo. 

The  sale  of  the  lighting  plant  of  the  Consumers' 
Light  and  Ice  Company  of  Newport  News,  Va., 
10  Norfolk  capitalists  for  $100,000,  is  reported. 

The  Wavcrly  (Tenn.)  Electric  Light  company 
has  purchased  the  incandescent  electric-light  plant 
at  Florence,  Ala.,  and  will  remove  it  to  Waverly. 

On  account  of  the  excellent  showing  made  in  a 
recent  semi-annual  report  of  the  Public  Lighting 
Commission  of  Detroit,  Mich.,  it  is  believed  the 
estimates  for  the  coming  fiscal  year  on  actual  run- 
ning expenses  can  be  sent  in  at  $50,000  less  than 
asked  for  last  year.  If  the  200  extra  lights,  which 
are  actually  needed,  are  provided  for,  the  estimates 
will  still  be  below  the  amount  received  last  year. 

At  the  meeting  of  the  Chicago  City  Council  on 
February  3d  an  ordinance  providing  that  Ihe  maxi- 
mum rale  to  be  charged  for  the  use  of  electricity 
shall  be  10  cents  per  kilowatt  was  referred  to  the 
committee  on  gas,  oil  and  electric  li.ghls.  This  is 
believed  to  be  the  beginning  of  an  attack  on  the 
prices  of  electric-light  companies,  and  if  the  measure 
is  passed  it  may  furnish  another  test  as  to  whether 
the  City  Council  has  the  right  to  regulate  the  charges 
for  semi-public  utilities. 


ELECTRIC  LIGHTING. 

Marissa,  111.,  is  soon  to  have  a  municipal  electric- 
light   plant. 

The  City  Council  of  Burns,  Ore.,  has  passed  an 
ordinance  giving  F.  N.  AveriU  of  Portland  a  fran- 
chise to  erect  and  maintain  an  electric-light  plant 
in  that  city. 

The  Woonsocket  (S.  D.)  Electric  Light,  Heating 
and  Power  company  has  been  organized,  with  a  cap- 


ELECTRIC  RAILWAYS. 

The  car  shed  of  the  Paterson  Electric  Railway 
company  in  Passaic,  N.  J.,  was  destroyed  by  fire  re- 
cently. All  the  cars  in  the  shed,  50  in  number,  were 
burned.     The    loss    was    $50,000. 

The  Hamlet  and  Rockingham  Street  Railway 
company  of  Hamlet,  N.  C,  has  been  incorporated 
with  $150,000  capital  slock  by  M.  C.  Freeman,  J.  P. 
Cameron   and    G.    O.    Saunders. 

The  Electric  Railways  corporation,  with  a  capital 
stock  of  $100,000,  has  been  incorporated  at  Trenton, 
N.  J.,  to  carry  on  a  general  business  of  directing 
and   controlling  electric  railways. 

J.  D.  Hawks,  president  of  the  Grand  Rapids, 
Grand  Haven  and  Muskegon  Railway  company,  is 
quoted  as  saying  that  the  power  house  for  the 
Grand  Rapids-Jackson  line  will  probably  be  located 
at  Lansing,  Mich. 

The  Indiana  and  Ohio  Traction  company  of 
Brookville,  Ind.,  which  will  build  an  electric  line 
from  Brookville  to  Cincinnati,  has  been  incorporated 
by  G.  M.  Shirk  of  Brookville,  A.  M.  Tucker,  J.  C. 
Shirk  and  others,  with  $100,000  capital  stock. 

The  New  Orleans  Railway  company,  with  a  cap- 
ital stock  of  $5,000,000,  has  been  incorporated  at 
Trenton,  N.  J.  The  incorporators  are  Walter  R.  H. 
Hardingham,  Charles  F.  Gehrman,  lualcolm  N. 
Butler,  and  Henry  B.   Barton,  all  of  Jersey  City. 

The  Peekskill  (N.  Y.)  Lighting  arid  Railroad 
company  has  applied  for  a  franchise  to  construct 
and  operate  an  electric  railway  to  connect  Peeks- 
kill,  Montrose,  Oscawana  Station,  Crugers,  Bosco- 
bel  and  Croton  and  to  run  to  the  Ossining  town 
line. 

The  Citizens'  Electric  Railway  company  of 
Moundsville,  W.  'Va.,  has  been  incorporated  with 
$100,000  capital  stock  by  W.  D.  Alexander  and 
others.  An  ordinance  granting  a  franchise  in 
Ihe  city  has  been  passed  and  the  incorporators  are 
now  ready  to  build  and  operate  the  line. 

The  New  Hampshire  Traction  company  of  Man- 
chester, N.  H.,  has  been  incorporated  with  a  capi- 
tal stock  of  $1,000,000.  The  company  will  expend 
something  like  $5,000,000  on  its  lines.  Wallace  D. 
Lovell,  Boston,  Mass. ;  S.  W.  Emery,  Portsmouth, 
and   Albert   E.    McReel,   Exeter,   are  interested. 

Plans  have  been  submitted  for  the  approval  of 
Ihe  English  Board  of  Trade  for  the  construction 
of  a  mono-rail  system  of  transit  between  Edin- 
burgii  and  Glasgow.  The  speed  of  the  system,  it 
is  said,  will  be  117  miles  an  hour,  meaning  'that  the 
journey  of  49  miles  would  be  covered  in  25  minutes. 

At  the  annual  meeting  of  the  Aurora,  Elgin  and 
Chicago  (III.)  Street  Railway  company,  held  re- 
cently, the  following-named  officers  were  elected: 
President,  L.  J.  W^olf ;  vice-president,  Myron  H.  Wil- 
son ;  secretary,  Edward  Dickinson ;  treasurer,  M.  J. 
Mandelbaum.  No  financial  statement  was  made  pub- 
lic. 

At  Williamsburg,  Va.,  a  combination  has  been  per- 
fected of  the  projected  Hampton,  Poquosin  and 
Yorklown,  and  the  Yorktown.  Williamsburg  and 
Jamestown  electric  railways.  Officers  were  elected 
as  follows :  President.  O.  D.  Jackson  of  Norfolk, 
Va. ;  vice-president,  A.  O.  Mauck  of  Yorktown ; 
treasurer,    H.    W.    Phillips   of  Williamsburg. 

M.  W.  Busey  and  W.  I.  Saffell  of  Urbana,  111., 
are  securing  the  right-of-way  for  an  electric  rail- 
road from  that  city  to  Penfield,  a  distance  of  30 
miles.  The  road  will  run  through  Thomasboro, 
Sellers,  Flatville  and  Gifford,  and  it  is  thought  that 
work  will  begin  on  the  line  the  coming  spring.     Dr. 
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C.  L.  VslH  Dorn  of  Urbana  is  said  to  be  representing 
eastern  capitalists  in  securing  the  right-of-way  for 
another  line  from  Danville  to  Champaign. 

Tlie  Kansas  City-Leavenworth  Railroad  company, 
operating  an  electric  road  between  Kansas  City  and 
Leavenworth,  Kan.,  which  rnns  through  sparsely 
settled  districts,  has  solved  a  difficult}'  loudly  com- 
plained of,  that  of  the  failure  of  cars  to  stop  at 
night  when  signaled,  by  instructing  the  public  to 
use  a  lighted  match  or  a  small  piece  of  burning 
paper  as  a  signal.  It  is  said  that  the  suggestion  is 
being  carried  out  with  satisfactory  results,  as  the 
flame  of  a  match  is  discernible  at  1,500  feet. 

The  strike  situation  at  Terre  Haute,  Ind.,  is  but 
slightly  improved,  and  merchants  who  have  been 
using  the  company's  electric  lights  must  resort  to 
oil  or  be  boycotted.  The  merchants  are  now  taking 
steps  to  bring  about  a  conference  and  will  urge  con- 
cessions from  all.  The  street-railway  service  is 
not  good  and  the  patronage  limited,  while  the  au- 
thorities are  greatl}'  taxed  to  maintain  order.  The  so- 
cialists of  the  city  have  nominated  a  city  ticket  for 
the  election  in  ilay,  and  on  the  ticket  are  tw-o 
street-railway  strikers,  one  of  them  being  the  motor- 
man  whose  discharge  was  one  of  the  causes  of  the 
strike. 


AUTOMOBILES. 


A  motor  fire  engine  is  in  successful  operation  in 
Hccles,  Lancashire,  England.  The  engine  carries  five 
men.  300  yards  of  hose,  two  standpipes,  scaling  lad- 
ders, jumping  sheet,  and  other  necessary  apparatus. 
It  is  propelled  by  a  six-horsepow'er  electric  motor. 
The  vehicle  is  said  to  be  remarkably  silent  in  motion, 
and  averages  a  speed  of  14  to  16  miles  per  hour  on 
the  level. 

Two  international  exhibitions  of  automobiles,  cy- 
cles, etc.,  are  to  be  held  in  Brussels,  Belgium.  From 
the  Sth  to  the  17th  of  ilarch,  1902,  an  International 
Exposition  of  llechanical  Locomotion  will  be  held 
in  the  grand  hall  of  the  palace  in  the  Park  Cinquan- 
tcnaire.  From  the  15th  to  the  23d  of  the  same  month 
the  Tenth  International  Exhibition  ot  New  Locomo- 
tion will  be  held  at  the  Pole  Nord. 


PUBLICATIONS. 

Catalogue  No.  40  of  the  Kester  Electric  company 
of  Terre  Haute.  Ind.,  contains  a  price  list  and  in- 
structions for  the  care  and  operation  of  direct-current 
machinery.  Kester  two-pole  and  four-pole  motors 
and  generators  are  listed,  and  also  direct-connected 
generators. 

Louis  A.  Ferguson's  paper  on  "The  Distribution  of 
Electrical  Energ)-  in  Large  Cities,"  read  in  Novem- 
ber before  the  American  Institute  of  Electrical  Engi- 
neers, has  been  reprinted  in  bulletin  form  by  the 
Electric  Storage  Batterj'  company  of  Philadelphia. 
The  bulletin  forms  No.  69  in  that  company's  series 
on  the  "Application  of  Storage  Batteries  to  Lighting 
and  Pow-er  Stations." 

The  B.  F.  Sturtevant  company  of  Boston,  Mass., 
is  issuing  a  series  of  folders  and  mailin.g  cards  which 
explain  the  principle  and  advantages  of  the  Sturte- 
vant steam-exhaust  head,  in  which  the  water  is  sep- 
arated from  the  steam  by  centrifugal  force.  Some 
of  the  folders  have  an  attached  private  mailing  card 
upon  which  a  customer  may  write  to  the  company 
for  prices  for  exhaust  heads. 

The  World  Almanac  and  Encyclopedia  for  1902, 
issued  by  the  Press  Publishing  company  of  New- 
York  city,  contains  more  than  the  usual  amount  of 
information  collected  and  printed  in  this  publication. 
This  year's  volume  contains  over  600  pages  and  the 
information  covers  the  governmental  departments, 
municipal,  college  and  religious  statistics,  sports,  po- 
litical data.  etc.  Maps  and  general  information  are 
given  of  the  elevated  and  street-railway  systems  of 
New-  York  city.  Tw-o  pages  are  devoted  to  a  concise 
but  comprehensive  review  of  electrical  progress  in 
1901.  


SOCIETIES  AND  SCHOOLS. 

At  a  recent  meeting  of  the  board  of  regents  of 
the  University  of  Michigan  the  architects  for  the 
new  engineering  building  were  instructed  to  complete 
the  plans  according  to  a  sketch  submitted.  A  tank 
for  testing  marine  models,  to  be  placed  in  the  new 
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Iniikling  and   to   be  300   feet  long,    was  ordered  to 
be  made. 

At  the  recent  annual  meeting  in  Philadelphia  of 
the  Franklin  Institute  the  following-named  officers 
were  elected:  President,  John  Birkinhine;  vice- 
president,  \\'ashinglon  Jones;  secretary,  \\'illiam  H. 
Wahl ;  treasurer,  Samuel  Sartain ;  auditor,  William 
H.  Greene;  managers,  Benjamin  Smith  Lyman,  Cole- 
man Sellers,  Isaac  Norris,  Jr.,  Stacy  Reeves,  Thomas 
P.  Conrad,  James  M.  Dodge,  C.  Leiand  Harrison 
and  Francis  Shumann.  The  Institute  has  2,343 
members,  a  gain  of  56  in  a  year. 

An  extra  meeting  of  the  American  Institute  of 
Electrical  Engineers  will  be  held  in  Haveraeyer 
Hall,  Columbia  University,  New  Y'ork  city,  on  Feb- 
ruary 14th.  A  lecture  will  be  delivered  by  Percy 
H.  Thomas  of  Pittsburg  on  "Static  Strains  in  High- 
tension  Circuits  and  the  Protection  of  Apparatus." 
This  will  be  a  general  description  of  the  phenomena 
resulting  from  abrupt  changes  of  static  potential. 
It  w-ill  be  illustrated  by  experiments  showing  the 
concentration  of  potential  in  the  outer  portion  of 
transformer  or  generator  w-indings  resulting  from 
the  operations  of  switching,  grounding,  short-cir- 
cuits, lightning,  etc.;  also  the  protection  of  windings 
by  choke  coils  and  the  "static  interrupter."  A  me- 
chanical model  of  a  transmission  line  showing  the 
formation  of  waves  in  the  charging  of  a  line  will 
be  exhibited.  The  general  subject  for  the  following 
meeting  on  February  28th  will  be  "Electrochemistry." 
Papers  will  be  read  by  Dr.  Samuel  Sheldon.  Charles 
S.  Bradley,  N.  S.  Keith.  Past-president  Carl  Hering, 
Elmer  A.  Sperry  and  Charles  D.  Jacobs. 


MISCELLANEOUS. 


L.  L.  Briggs  of  New  Hampton.  Iowa,  wants  in- 
lormation  on  the  question  of  legal  liabilit}'  for  per- 
sonal injury  due  to  electrical  current;  also,  in  case 
of  a  fatality,  whether  the  cause  of  death  can  be 
determined  as  electrical  from  the  appearance  of  the 
body. 

The  recent  blizzard  in  New  York  state  interfered 
quite  seriously  w'ith  the  operations  of  electrical  com- 
panies, a  furious  wind  destroying  telephone  and 
telegraph  communication  and  crippling  the  electric- 
light  and  railway  service.  Utica,  in  particular,  suf- 
fered severely. 

The  Chicago  union  of  the  International  Brother- 
hood of  Electrical  W^orkers  gave  its  second  annual 
reception  and  ball  in  Medinah  Temple  on  the  even- 
ing of  February  ist.  The  programme,  wdiich  con- 
tained, besides  the  order  of  the  dances,  pictures  of 
the  officers  of  the  local  union,  was  neatly  designed. 

The  United  States  Treasury  Department  is  invit- 
ing sealed  proposals  until  February  nth  for  in- 
stalling a  system  of  electric-light  wiring  in  the 
LTnited  States  public  building  at  Oxford.  Miss. 
Drawings  and  specifications  may  be  obtained  upon 
application  to  the  custodian  of  the  building,  or  to 
the  secretary  of  the  treasury,  Washington,  D.  C. 

A  New  Zealand  correspondent  of  the  London 
Electrician  sends  the  following  amusing  definition 
of  a  booster  which  has  been  given  by  a  Dunedin 
paper:  "A  'booster'  is  a  store  car  that  runs  to  any 
station  where  the  electricity  has  run  down  and 
'boosts'  the  supply.  Word  is  sent  that  at  a  given 
point  so  many  volts  are  lost;  very  well — the  booster 
goes  along  and  restores  the  supply,  leaving  perhaps  a 
few  volts  in  excess." 

The  Electric  Boat  company,  builder  of  the  Holland 
submarine  boats,  has  brought  suit  in  the  United 
States  Circuit  Court  at  New  York  city  against  the 
Lake  Torpedo  Boat  company,  demanding  $100,000 
for  the  alleged  infringement  by  the  Lake  company 
of  patents  owned  by  the  Holland  people.  The  pat- 
ents alleged  to  have  been  infringed  include  those 
covering  general  safety  devices,  arrangements  for 
drainage  and  ventilation  of  the  battery  tanks,  ar- 
rangement of  ballast  tanks,  and  the  arrangement  of 
the  storage  batteries. 


TRADE  NEWS. 

The  Economical  Electric  Lamp  company  of  New- 
ark. N.  J.,  organized  to  manufacture  incandescent 
lamps,   has   been   incorporated   with   a   capital   stock 
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of  $150,000.  The  incorporators  are  John  McCul- 
lough,  Nicholas  Schroede,  Thomas  E.  Mclver  and 
Levi   Lobenthal. 

The  Chase-Shawmnt  company  of  Boston,  Mass.. 
has  been  crippled  by  a  serious  fire  in  its  factory,  and 
announces  that  it  will  be  unable  to  fill  any  orders 
for  the  present.  The  company  plans  to  reconstruct 
its  factory  at  once  and  hopes  soon  to  be  in  shape 
for  business  again. 

The  Milwaukee  Electric  company  has  held  its 
annual  meeting  and  election  of  officers.  The  fol- 
lowing-named gentlemen  were  elected  officers : 
Walter  Carey,  vice-president;  George  A.  Whatling, 
treasurer,  and  H.  W.  Morris,  secretary.  The  com- 
pany is  \vithout  a  president,  W.  P.  Harper,  the  for- 
mer  president,   having  resigned    several   weeks   ago. 

The  American  Fire  Signal  company  has  been  or- 
ganized at  Kitter5',  Me.,  with  a  capital  stock  of 
$100,000,  to  manufacture  and  deal  in  all  kinds  of 
electrical  fire-signal  devices.  The  officers  are: 
President,  Michael  P.  Curran,  Boston ;  treasurer. 
Franklin  K.  Young,  Boston ;  clerk,  Charles  C. 
Smith,  Kitterj'. 

During  the  week  ended  January  29th  the  principal 
items  of  electrical  exports  from  the  port  of  New 
Y^ork  were  the  following:  To  Antwerp,  electrical 
machinery  and  material  valued  at  $1,110;  Brazil, 
$13,145;  British  East  Indies,  $1,536;  Hamburg, 
$2,842  ;  London,  $26,706 ;  Liverpool,  $7,824 ;  Mexico, 
$1,534;  Manchester,  $18,974;  Southampton,  $4,995; 
"I'ienna,    $1,391. 

Sealed  proposals  are  being  invited  until  March 
24th  for  furnishing  the  Bureau  of  Engraving  and 
Printing  with  a  large  quantit}'  of  electrical  supplies, 
including  2,000  incandescent  electric  lamps,  several 
thousand  feet  of  wire  and  cord,  fuses,  plugs,  porta- 
bles, shades  and  shade  holders,  cut-outs,  sockets, 
etc.  Intendin,g  bidders  can  obtain  specifications  and 
blank  forms  of  proposal  upon  application  to  William 
M_  Meredith,  director  of  the  bureau,  Washington, 
D.  C. 


BUSINESS. 


The  Electric  Appliance  company  of  Chicago,  gen- 
eral western  agent  for  Richmondt  conduit,  is  busy 
these  days  taking  care  of  the  orders.  The  Janu- 
ary sales  of  this  conduit  have  been  larger  than  ever 
before  in  the  history  of  the  agency. 

The  Kellogg  Switchboard  and  Supply  company 
of  Chicago  has  recently  installed  an  addition  to  its 
electric  power  plant,  consisting  of  two  Northern 
Electric  Manufacturing  company's  generators,  belted 
to  an  en.eine  furnished  by  the  Ball  Engine  company 
of  Erie,   Pa. 

Robert  L,  McOuat.  secretary  and  treasurer  of  the 
Indianapolis  Arm,  Bracket  and  Pin  company  of 
Indianapolis,  Ind.,  states  that  although  his  company 
has  increased  its  capacity  eight  times,  it  is  still 
unable  to  keep  up  w-ith  the  demand  for  its  products. 
Mr.  McOuat  is  also  a  well-known  dealer  in  general 
electrical  supplies  and  is  meeting  with  great  success 
in  the  sale  of  his  Varmack  dry  battery. 

The  Central  Electric  company  of  Chicago  will  be 
pleased  to  quote,  on  application,  prices  on  I.X.L. 
weatherproof,  slow-burning,  and  slow-burning 
weatherproof  wire,  office-annunciator,  magnet  and 
galvanized  telephone  wire.  The  Central  Electric 
company  will  also  gladly  furnish  prices  on  Okonite 
insulated  wires  and  cables  for  aerial,  submarine,  and 
for  general  use  wdiere  an  insulated  wire  is  required. 

The  steam-loop  and  Holly  gravity-return  system 
is  said  to  be  receiving  very  flatterin.g  recognition 
abroad,  particularly  at  the  hands  of  English  engi- 
neers, and  as  a  result  Westinghouse,  Church,  Kerr 
&  Co.  have  received  several  excellent  contracts 
lately  for  equipments  of  this  kind.  One  of  the  latest 
is  from  a  large  manufacturing  concern  which  is  one 
of  the  most  important  establishments  in  the  British 
Isles.  Another  contract  reported  by  the  export  de- 
partment of  the  firm  is  for  an  equipment  for  La  Gran 
Fundicion  Central  Mexicana,  Aguas  Calientes.  Mex- 
ico, placed  by  the  American*  Smelting  and  Refining 
company.  The  system  has  also  been  adopted  for 
the  Albany  (N.  Y.)  Felt  company,  the  Waterloo 
(Iowa)  Gas  and  Electric  company  and  Everett 
(Wash.)    Railway  and   Electric  company. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


691,739.  Electrical  Commutator.  Emile  Batault, 
Geneva,  Switzerland.  Application  filed  August 
9,  I  goo. 

A  free  rolling  contact-making  body  is  maintaiaed  in  a 
determined  position  by  gravity  in  such  a  manner  that  it 
will  aniomatically  and  snccessively  insert  the  diaerent 
armatnre 'windings  in  the  electrical  circait  in  the  same 
manner  as  do  brnshes  usnally  employed  for  this  pnrpose. 

691,742.  Range  Indicator.  Alexis  Le  Blanc,  New 
York,  N.  Y.    Application  filed  May  4,  1901. 

The  apparatus  has  a  source  of  electromotive  force  and 
two  sets  of  resistances  connected  across  the  terminals  of 
the  source,  each  set  consisting  of  a  plurality  of  variable 
resistances.  There  are  a  number  of  galvaDometers.  each 
of  which  is  in  a  shunt  around  one  resistance  in  each  set 
of  resistances,  each  galvanometer  being  adapted  to  indi- 
cate to  the  right  and  left  of  zero  on  its  scale.  Means  are 
provided  for  varying  the  amount  of  the  resistances  be- 
tween the  terminals  of  each  shunt,  and  a  switch  is  adapted 
first  to  close  the  shunts  around  all  of  one  set  of  resistances, 
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then  to  open  the  shunts  and  close  the  shunts  around  all 
of  the  other  set  of  resistances,  thereby  first  to  cause  all  of 
the  galvanometers  to  indicate  on  one  side  of  zero  on  their 
scales  and  then  to  indicate  on  the  other  side,  (See  cut  on 
nest  page.) 
691,766.  Electric  Switch.  Edward  M.  Hewlett. 
Schenectady,  N.  Y..  assignor  to  the  General 
Electric  company,  Schenectady,  N.  Y.  Applica- 
tion filed  January   12,   1900. 

The  switch  comprises  a  movable  switch  member,  a 
number  of  terminals  adapted  to  be  connected  thereto,  a 
circuit-closing  contact  movable  outwardly  in  a  plane  away 
from  the  terminals  to  permit  the  switch  to  be  shifted  lat- 
erally into  co-operative  relation  to  any  desired  contact, 
and  a  toggle  for  cramping  the  contacts  into  intimate  en- 
gagement. 

691,780.     Electrical     Switch.     Charles     J.     Kintner, 
New  York,  N.  Y.     Application  filed  October  29, 
1900. 
The   switch   has    fixed    and    movable    conducting    ter- 


minals, the  movable  terminal  being  in  the  nature  of  a 
spring  so  arranged,  when  the  circuit  is  closed,  that 
the  free  end  thereof  bears  endwise  against  the  fixed  ter- 
minal, thus  causiog  the  spring  to  be  bent  or  buckled 
under  pressure,  and  in  such  manner  that  when  it  is  forced 
away  from  the  fixed  terminal  it  will  leave  the  same  with  a 
sudden  or  snap  action. 

691.808.  Collector  for  Surface-contact  Railways. 
William  B.  Potter,  Schenectady,  N.  Y.,  assignor 
to  the  General  Electric  company,  Schenectady, 
N.   Y.    Application  filed  June  12,   1899. 

A  rigid  collector  rail  or  skate  is  pivotally  suspended 
from  an  electric  vehicle  so  as  to  bear  by  gravity  upon  the 
conductor  and  yield  to  slight  irregularities  in  the  eleva- 
tion of  the  latter.  Springs  indPFendent  of  the  collector 
pivots  are  provided  for  controlling  such  movements,  and 
there  are  means  controlled  by  the  motorman  for  pivotally 
elevating  the  collector  entirely  above  the  conductor, 

691.809.  Electric  Controller.  William  B.  Potter. 
Schenectady,    N.   Y.,   assignor    to    the    General 


io6 


Electric  company,  Schenectady,  N.  Y.    Applica- 
tion filed  July  19,  1900. 

The  controller  has  a  roiatable  shaft,  movable  contacts 
mounted  to  rotate  freely  thereon,  and  fixed  contacts 
adapted  to  engage  therewitd.  Certain  means  tend  to 
roainiain  the  movable  contacts  out  of  eneaeemeot  with 
their  corresponding  fixed  contacts.  A  spring-actuated 
sleeve  is  mounted  on  the  controller  shaft,  and  arranged  to 
be  locked  to  it  by  an  electromaanetic  device. 

691,810.  Electric-railway  System.  William  B.  Pot- 
ter, Schenectady,  N.  Y.,  assignor  to  the  General 
Electric  company,  Schenectady,  N.  Y.  Applica- 
tion filed  September  29,  1899. 

A  number  of  cars  are  united  to  form  a  train.  There  are 
motors  provided  with  controllers  on  some  of  the  cars  and 
collecline  devices  at  each  end  of  ihe  train.  Switching 
devices  and  circuit  connections  are  constructed  and  ar- 
ranged to  connect  the  source  of  supply  to  the  motor  con- 
trollers on  the  several  cars  through  the  collecting  devices 
at  either  end  of  the  train      <See  cut  ) 


NO.  691.810. — ELECTRIC-RAILWAY  SYSTEM. 

691,815.  Coherer.  Harry  Shoemaker,  Philadelphia, 
Pa.,  assignor  of  one-half  to  Gustave  P.  Gehring, 
Philadelphia.  Pa.  Original  application  filed  Feb- 
ruar>'  i-  iQOi-  Divided  and  this  application  filed 
October   16,  1901. 

A  coherer  and  decoherer  are  described.  The  device 
comprises  a  non-conductine  tube,  solenoids  surrounding 
the  tube,  a  pair  of  metallic  plates  located  therein,  a  pair 
of  magnetic  cores  also  located  therein,  sheets  of  insulation 
between  the  plates  and  cores,  a  pocket  formed  in  the 
tube  between  the  adjacent  ends  of  the  sheets  of  insulation 
and  plates,  and  metallic  particles  located  in  (he  pocket. 

691.820.  Electromedical  Belt.  Samuel  J.  Spalding. 
Canton.  Ohio,  assignor  of  one-third  to  Isaac  N. 
Willard,  Syracuse,  N.  Y.  Application  filed  Au- 
gust 23,  1899. 

A  casing  or  covering  of  the  belt  is  provided  with  a  series 
of  cells  hing'=d  together.  The  belt  h^s  also  an  electrode 
consisting  of  a  perforated  convexo-concave  plate,  a  plate 
connected  to  the  convexo-concave  plate,  and  an  absorbent 
pad  located  back  of  the  electrode,  and  between  tha  plates. 

691.821.  Electric  Arc  Lamp.  Henry  C.  Spinney, 
Lynn.  Mass.,  assignor  to  the  General  Electric 
company.  Schenectady,  N.  Y.  Application  filed 
July  20,   1898. 

The  lamp  combines  a  globe  or  a  cylinder  which  incloses 
the  carbons,  a  cap  which  rests  on  the  top  of  the  cylinder 
and  prevents  the  free  entrance  of  aii  into  the  cylinder, 
and  a  cage  or  support  for  the  cap  which  is  normally  out 
of  use,  but  which  retains  the  cap  at  or  near  its  normal 
position  when  the  cylinder  is  removed. 

69T.822.  Extraction  of  Metals  from  Sulphide  Ores 
by  Treatment  with  Chloride  or  Sulphur  and 
Electrolysis.  James  Swinbourne  and  Edgar  A. 
Ashcroft.  London,  England.  Application  filed 
December  8,  1899. 

The  process  consists  in  treating  sulphide  ores  in  the 
dry  way  at  a  high  temperature  with  chloride  of  sulphur. 
S3CI2,  to  form  chloride  of  the  metal  or  metals  and  free 
sulphur. 


NO.  691.742. — RANGE  INDICATOR. 

691,824.  Controlling  Apparatus  for  Elevators  or 
Hoists.  August  Sundh,  Yonkers,  N.  Y.,  as- 
signor to  the  Otis  Elevator  company,  East  Or- 
ange, N.  J.    Application  filed  September  6,  1901. 

In  the  apparatus  are  combined  a  car,  an  operating  mo- 
tor, starting  and  fioor-controlling  devices,  push-buttons  on 
the  car  corresponding  to  the  several  floors  or  stations, 
controlling  circuits  and  connections  between  the  push- 
buttons and  controlling  devices,  and  means  for  completing 
a  circuit  from  the  car  through  the  floor-controlling  de- 
vice, while  maintaining  the  starting  devices  de-energized 
until  a  door  switch  is  operated. 

691,828.  Magnetic  Chuck.  Oakley  S.  Walker, 
Worcester,  Mass.  Application  filed  January  10, 
1900. 

Parts  of  the  device  include  a  box  or  shell  containing  a 
central  core  forming  a  part  of  the  box  and  provided  with 
an  intervening  space  between  the  outer  walls  of  the  box 
and  the  central  core  for  a  coil  of  wire,  a  coil  of  wire  con- 
tained in  the  space  and  forming  part  of  an  electric  cir- 
cuit, and  a  removable  cover  made  in  separate  magnetic 
parts  with  ial^rvemng  spaces  between  the  Darts,  one  of 
the  parts  being  magnetically  connected  with  the  central 
core  and  the  other  with  the  outer  walls  of  the  box. 

691,834.  Method  of  Synchronizing  Alternators. 
Jonathan  E.   Woodbridge,   Schenectady,   N.   Y., 
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assignor  to  the  General  Electric  company,  Sche- 
nectady, N.  Y.    Application  filed  July  30,  1900. 

The  method  of  indicating  synchronism  of  alternating- 
current  machines  is  described.  It  consists  in  comparing 
an  electromotive  force  derived  inductively  from  one 
phase  of  one  of  the  machines  with  an  electromotive  force 
derived  inductively  from  a  different  phase  of  another 
machine. 

691,851.  Electric  Arc  Lamp.  Harry  Etheridgc,  Mc- 
Keesport,  Pa.  Application  filed  September  28, 
1901. 

In  this  Inmp  combined  with  the  seal  or  gas  check  for 
closure  of  the  inner-globe  top,  are  means  provided  then^in, 
which  are  adapted  both  to  align  automatically  with  the 
carbon  and  laterally  to  adjust  itself  to  permit  the  carbon 
to  operate  freely  therethrough. 

691,869.  Apparatus  for  Forming  Commutators.  Al- 
bany F.  Petch,  London,  England.  Application 
filed  August  8,  1901. 

An  apparatus  for  forming  electrical  commutators  is  de- 
scribed. 

691,949.  Support  for  Electric  Conductors  and  Re- 
sistances. Harry  W.  Leonard,  New  York,  N.  Y. 
Application  filed  January  10,  1901. 

A  metallic  conductor  is  arranged  upon  a  support  of 
mineral  insulating  material,  the  conductor  being  secured 
to  the  support  by  means  of  a  vitreous  glaze  having  a  fusing 
point  so  low  that  it  melts  beff^re  the  difference  between 
the  expansion  of  the  conductor  and  the  support  causes  the 
conductor  to  become  so  loose  on  the  support  as  materially 
to  change  its  posit'on  thereon. 

691,979.  Electric-circuit  Closer  for  Looms.  Harry 
W.  Smith,  Worcester,  Mass.  Application  filed 
November  8,  1898. 

One  claim  reads:  The  combination  with  a  loom  shuttle 
body  and  a  weft-bobbin  carried  therein,  of  a  pair  of  yield- 
ing blades  supponed  by  the  shuttle  body  and  arranged  to 
bear  against  the  bobbin  on  opoositp  sides  thereof,  whereby 
the  blades  are  separated  by  the  weft  as  the  bobhin  is  in- 
serted in  the  shuttle,  the  blades  forming  the  terminals  of 
an  electric  circuit,  and  a  common  contact-piece  carried 
by  the  bobbin  and  arranged  to  be  uncovered  by  the  with- 
drawal of  the  weft  from  the  bobbin. 

692,004.  Self-ejecting  Plug  for  Telephone  Switch- 
boards. Charles  F.  Butte,  San  Francisco.  Cal.,  as- 
signor to  Paul  C.  F.  Butte,  San  Francisco,  Cal. 
Application   filed  April  30,    1901. 

Combined  with  a  telephone  switchboard,  its  sockets, 
and  plugs  adapted  to  be  inserted  therein,  is  a  device  for 
electing  the  plug,  consisting  of  a  lever,  one  end  of  which 
engages  the  plug.  An  armature  is  carried  by  the  other 
end.  and  an  electromagnet  acts  theron  when  energized 
and  moves  the  lever  to  Fjpct  the  plug.     (See  cut.) 

692,005;.  Automatic  Electric  Switch.  Charles  F. 
Butte.  San  Francisco,  Cal..  assignor  to  Paul  C. 
F.  Butte.  San  Francisco,  Cal.  Application  filed 
May  I,  1901. 

The  switch  includes  a  plug  having  spring-pressed  cir- 
cuit-making and  breaking  devices,  a  latching  mechanism 
therefor  carried  thereby,  a  socket  into  which  the  head  of 
the  plug  is  inserted  whereby  the  spring  is  compressed  and 
the  latch  engaged  simultaneously,  means  completing  an 
electrical  circuit  when  the  plug  is  inserted,  and  means  for 
disergaging  the  latch. 

692,007.  Gas  Detector.  Oscar  Freymann  and  Charles 
Tolman.  Brooklyn.  N.  Y.,  assignors  to  the  Am.er- 
ican  Equipment  company.  New  York,  N.  Y. 
Application  filed  April    15,    igoi. 

An  automatic  electric  circuit-closing  device  sensitive  to 
the  action  of  heat  is  arranged  to  hold  contact  pieces  apart. 
A  piece  or  pieces  of  porous  substance  are  afiixed  in  prox- 
imity to  the  connecting  device,  the  porous  substance 
being  treated  with  chpmical  composition  and  thereby 
rendered  productive  of  heat  when  exposed  to  the  action 
of  gas. 

692.012.  Covering  Electric  Conductors  with  Insu- 
lating Material.  George  E.  Heyl-Dia,  Manches- 
ter, England.  Application  filed  December  17, 
1900. 

The  method  described  consists  in  combining  pure  rub- 
ber and  another  insulating  material  such  as  vulcanized 
rubber  into  a  single  composite  material  of  which  one  side 
consists  of  pure  rubber,  and  in  applying  the  same  to  the 
conductor  with  the  pure  rubber  side  turned  toward  the 
wire. 

692.013.  Insulating  Covering  Material  for  Electric 
Cables,  Conductors,  etc.  George  E.  Heyl-Dia. 
Manchester,  England.  Original  application  filed 
December  17,  1900.  Divided  and  this  application 
filed  November  i,  1901. 

The  material  has  its  inner  face,  which  is  be  to  applied 
to  the  conductor,  composed  of  a  sheet  of  unvulcaoized 
rubber  and  its  outer  face  composed  of  another  insulating 
material,  these  two  substances  bein"  united  Integrally  to 
form  a  single  composite  sheet  or  strip. 

692.021.  Regulation  of  Rotary-converter  Electromo- 
tive Force.  Benjamin  G.  Lamme.  Pittsburg, 
Pa.,  assignor  to  the  Westlnghouse  Electric  and 
Manufacturing  company,  Pittsburg,  Pa.  Appli- 
cation  filed   April    17,    1901. 

A  rotary  converter,  having  a  compound-wound  field 
magnet  of  a  given  number  of  poles  is  combined  with  an 
induction  motor,  having  its  secondary  member  mechan- 
ically ronnprted  to  the  armature  of  the  rotary  converter, 
and  provided  with  a  number  of  primary  windings  which 
are  connorted  and  arranged  to  produce  magnetic  poles 
that  exceed  in  number  those  of  the  rotary  converter.  The 
motor  primary  windings  and  rotary-converter  armature 
windings  are  connected  in  series  and  supplied  with  poly- 
phase alternating  currents.  The  relation  between  the 
windings  and  mechanical  connections  is  such  that  the 
motor  operates  at  other  than  synchronous  speed.  (See 
cut.) 

692.022.  Winding  for  Electrical  Machines.  Benja- 
min G.  Lamme.  Pittsburg.  Pa.,  assignor  to  the 
Westinghouse  Electric  and  Manufacturing  com- 
pany, Pittsburg,  Pa.  Application  filed  June  26, 
1901. 

A  slotted  core  of  the  electrical  machine  has  a  short  and 
a  long  bar  in  each  slot,  the  ends  of  which  are  snaced 
apart,  and  double  strap  end  connectors,  the  ends  of  which 
embrace  the  bar  ends  and  are  riveted  together  in  prox- 
imity thereto,  the  straps  for  each  short  bar  being  both 
located  at  one  side  of  the  long  bar^that  is  in  the  same  slot. 
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692,054.  Electric  Clock.  Fred  Frick,  Waynesboro, 
Pa.    Application  filed  June  29,   1901. 

The  arbor  and  the  dial  train  of  the  clock  are  combined 
with  a  magnet  and  a  pivoted  arm  bears  upon  one  end  of 
the  armature.  Upon  the  other  a  pawl  is  adapted  to  en- 
gage with  a  toothed  wheel  forming  part  of  the  dial  train. 

692,085.  Electric  Signal  Mechanism  for  Overhead- 
trolley  Systems.  Wesley  R.  Stearns,  Portland, 
Ore.    Application  filed  September  14,  1901. 

The  apparatus  described  comprises  a  separate  line  wire 
connected  with  the  feeder  or  trolley  wire,  normally  out  of 
electrical  circuit  therewith,  a  device  for  cutting  in  the 
circuit,  controlled  by  the  passing  trolley,  and  a  separate 
device  for  cutiing  out  the  circuit,  operating  in  harmony 
with  the  cut-in  devices  governed  by  the  passing  trolley. 
The  cut-in  devices  include  trolley-engaged  levers  and 
eloctromechanical  means  for  automatically  returning  the 
levers  to  their  normal  position,  set  in  operation  by  the 
de-energization  of  the  cut-in  devices. 


NO.  692,004. — SELF-EJECTING  TELEPHONE  PLUG. 

692,118.  Reversing  Device  for  Overhead  Electric 
Carriers.  Arthur  S.  Clift,  East  Orange,  N.  J. 
Application    filed  April    19,    1901. 

In  the  carrier  are  combined  a  motor,  a  cylindrical  re- 
versing switch  therefor,  means  for  automatically  turnine 
the  switch  at  predetermined  points,  and  a  spring  tending 
normally  to  bold  the  switch  in  its  extreme  positions. 

692,121.  Alternating-current  Motor.  David  E.  Coul- 
son,  Galesburg,  111.,  assignor  of  one-half  to  Kin- 
sey  T.  Richards,  Galesburg,  111.  Application 
filed  ilarch  2,  1901. 

Combined  with  the  terminals  of  the  starting  or  torque 
coils  of  the  motor,  the  commutator  segments  with  which 
they  are  connected  and  the  armature  shaft,  are  brushes 
arranged  outside  of  the  commutator  segments  and  movable 
toward  and  from  them,  means  carried  by  the  armature 
shaft  and  in  turn  carrying  and  electrically  connecting  the 
brushes,  and  means  for  yieldingly  holding  ihe  brushes  in 
contact  with  the  segments,  whereby  they  will  be  moved 
out  of  contact  with  the  segments  by  centrifugal  force. 

692.136.  Means  for  Regulating  Speed  of  Cars  on 
Overhead  Electric  Railways.  Henry  M.  Harding, 
Englewood.  N.  J.  Application  filed  April  19, 
1901. 

The  means  consist  of  a  continuous  trolley  wire,  the  de- 
sired portion  of  which  is  insulated  from  the  remainder, 
a  shunt  circuit  passing  the  full  strength  of  the  current 
around  the  insulated  portion,  and  a  resistance  connecting 
the  shunt  circuit  and  the  insulated  portions. 

692.137.  Support  for  Trolley  and  Track  Wires  for 
Suspended-cable  Roads.  Henry  M.  Harding, 
Englewood,  N.  J.  Application  filed  April  19, 
1901. 

A  bracket  for  use  in  cable-track  roads  is  described.  It 
has  a  bead,  means  on  the  head  for  attaching  a  trolley-wire 
supporting  device,  a  curved  arm  projecting  from  the  head, 
and  means  on  the  curved  arm  for  attaching  the  track  wire. 


NO.  692,021. — ROTARY-CONVERTER    REGULATOR. 

692,189.  Switching  Mechanism  for  Interconnecting 
Telephone  Lines.  Albert  K.  Andriano,  San 
Francisco,  Cal.,  assignor  to  the  Automatic  In- 
terconnecting Telephone  company,  San  Fran- 
cisco, Cal.  Application  filed  April  16,  1900. 
Renewed   June  22,   1901. 

In  a  telephone  switch  are  a  number  of  stationary  con- 
tacts, a  movable  contact,  and  controlling  means  holding 
the  movable  contact  normally  locked  on  the  home  contact 
while  the  receiving  telephone  is  hung  up.  whereby  the 
switch  cannot  be  moved  in  either  directicn  until  the  re- 
ceiver is  taken  from  its  support  for  use,  and  means  opera- 
tively  connecting  the  support  with  the  controlling  means 
to  throw  the  same  into  or  out  of  action  by  the  act  of  taking 
down  or  hanging  up  the  receiver. 

692,217.  Snap  Switch.  August  Sundh,  Yonkers, 
N.  Y.,  assignor  to  the  Electrite  company,  New 
York,  N.  Y.    Application  filed  July  31,  igoi. 

Combined  with  the  switch  bar  or  lever  and  the  means 
for  shifting  the  bar  or  lever  is  a  magnet  with  its  poles 
adapted  for  holding  the  bar  in  its  open  and  closed  posi- 
tions respectively  by  magnetic  influences  for  causing  the 
snap  action  in  both  directions. 

Designs. 

35.619.  Casing  for  Dynamo-electric  Machines.  Vin- 
cent G.  Apple,  Dayton,  Ohio.  Application  filed 
May  20,  1901.     Term  of  patent,  14  years. 

35.620.  Switch  Contact  Member.  Gerald  W.  Hart, 
West  Hartford,  Conn.,  assignor  to  the  Hart 
Manufacturing  company,  Hartford,  Conn.  Ap- 
plication filed  October  30,  1901.  Term  of  patent, 
14   years. 
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Twin  City  Telephone  Company's  Sys- 
tem. 

Illustrations  on  this  and  succeeding^  pages  give 
representative  views  of  the  buildings  and  plant  of 
the  Twin  City  Telephone  company  (Independent) 
of  Minneapolis  and  St.  Paul,  Minn.  This  company 
is  just  completing  the  installation  of  what  is  with- 
out doubt  as  complete  and  modern  a  telephone 
equipment  as  can  be  found  anywhere.  Since  the 
companj-  came  under  the  present  energetic  manage- 
ment its  work  has  been  prosecuted  vigorously  and 
well.  The  company  had  the  advantage  of  a  firm 
foundation  of  all  high-grade  construction  from 
which  to  develop  the  present  system.  It  has  seven 
exchanges  in  the  Twin  Cities,  consisting  of  the 
Main.  North  Side.  East  Side  and  South  Side  ex- 
changes in  Minneapolis,  and  the  Main,  Dale  Street, 
and  the  station  covering  Merriam  and  St.  Anthony 
Parks,  in  St.   Paul. 

The  watchword  of  the  company  has  been  tlie  best 
of  even-thing,  and  the  result  has  been  a  plant  of  self- 


three-eighths-inch  centers,  giving  large  capacity  on 
small  space.  The  board  is  equipped  with  a  double- 
snpervisor^'  system,  giving  the  operator  control  over 
botli  lines,  the  calling  and  the  called. 

The  company  has  been  held  back  from  putting  in 
connections  in  Minneapolis  by  the  fact  that  its  old 
board  was  crowded  to  its  utmost  capacity.  There 
were  2.000  talking  through  the  old  board,  and  at 
least  600  waiting  for  connection.  The  South  branch 
has  560  talking,  the  North  branch  350  and  the  East 
branch  200.  In  St.  Paul  the  main  exchange  has 
1.500  talking  and  as  many  more  waiting.  The  total 
number  of  subscribers  in  the  two  cities  at  present  is 
about  5.000. 

On  the  second  floor  of  the  Minneapolis  main  ex- 
change is  a  large,  cosy  room,  fitted  up  as  a  resting 
room  for  the  operators.  It  is  handsomely  fur- 
nished and  gives  the  operators  a  place  to  be  at  ease 
while  resting  and  a  convenient  waiting  place  for  the 
relief  forces.  Adjoining  is  the  locker  room  for  the 
girls.    It   has  36   cage  lockers,   each  with   an   indi- 


The  building  is  neat  and  architecturally  attractive 
and  corresponds  with  the  surrounding  buildings. 
It  is  of  red  pressed  brick,  with  Bedford  stone  trim- 
mings. It  contains  an  operating  room  about  30  by 
45  feet  in  size,  having  a  switchboard  with  960  lines 
connected,  and  a  capacity  of  3,200  connections.  This 
board  is  located  on  the  main  floor,  where  is  also 
located  the  office.  The  basement  contains  the  op- 
erators' sitting  room,  locker  room,  retiring  room, 
besides  the  terminal  room,  racks  and  power  plant. 
The  building  is  heated  by  a  hot-water  plant,  with 
an  exhaust  ventilation.  The  storage  batteries  are 
also  located  in  the  basement,  as  is  the  room  of  the 
chief  inspector.  Over  the  offices  in  the  front  of  the 
building  is  the  equipment  department  for  that 
branch,  with  all  the  apparatus  necessary.  In  gen- 
eral, the  South  Branch  is  a  miniature  of  the  Main 
exchange.  It  has  a  modern  central-energy  switch- 
board, with  flashlights  and  all  full-metallic  circuits. 
In  fact,  this  company  is  bound  by  its  franchise  to 
put  in  nothing  else.     The  South  Exchange  has  been 
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evident  excellence.  When  the  original  company  first 
started  its  work  it  was  met  b^'  the  statement  from 
the  local  Bell  company  that  the  latter's  business  was 
building  telephone  exchanges  and  that  perhaps 
others  were  not  so  familiar  with  the  trick.  Re- 
cently, however,  an  officer  of  this  rival  company 
viewed  the  work  of  the  Tw-in  City  company  and  is 
said  to  have  remarked:  'Tf  the  company  would 
give  me  a  chance,  this  is  the  way  I  would  bwild,  too." 
In  Minneapolis  the  Main  exchange  and  office 
building  is  located  at  the  corner  of  Third  avenue 
South  and  Seventh  street.  It  is  w-ell  situated  for 
good  light  and  air.  It  is  constructed  01  brick  and 
stone,  two  stories  in  height,  with  a  basement.  The 
frontage  on  Third  avenue  is  g6Yi  feet  and  on  Sev- 
enth street  50  feet.  On  the  main  floor  are  located 
the  offices  of  the  different  officials.  Above  is  the 
operating  room,  where  the  new  switchboard  illus- 
trated on  this  page  has  just  been  installed  by  the 
Stroraberg-Carlson  Telephone  Manufacturing  corn- 
pan}'  of  Chicago.  The  operating  room  has  a  floor 
space  of  47  by  70  feet,  with  high  ceilings  and  ex- 
cellent light.  The  new  board,  which  has  just  been 
cut  over,  as  it  now  stands  is  88  feet  long,  set  in  a 
half  circle.  It  is  of  handsomelj-  finished  oak.  Its 
present  capacity  is  2,780  lines,  with  an  installed 
trunking  equipment  of  120  ingoing  and  120  outgoing 
lines.  The  ultimate  capacit>-  of  the  board  is  7.200 
connections  and  its  ultimate  trunking  equipment  is 
400  ingoing  and  4C0  outgoing  lines.  The  board  is 
of  the  latest  improved  central- en erg>-  type,  with  full 
branch  multiple  connections.  It  is  a  full  lamp-signal 
board,  with  320  sub-lines  in  each  section  of  three 
operators'  positions,  there  being -33  operators'  posi- 
tions connected  up.     Its   multiple  jacks  are   set  on 


vidual  key  and  lock,  guaranteeing  the  safety  of 
wraps.  There  is  also  a  dining  room  adjoining,  with 
a  well-equipped  kitchen  in  connection.  The  kitchen 
has  a  large  gas  range,  a  sink,  with  hot  and  cold 
water,  and  various  utensils  for  the  prejjaration  of 
meals. 

In  the  basement  are  located  the  power  plant  and 
terminal  racks.  The  terminal  room  is  probably  the 
largest  and  lightest  room  for  the  purpose  in  the 
country.  It  is  30  by  72  feet  in  size,  with  a  high 
ceiling  and  good  light.  A  new  feature  is  used  here 
in  connecting  the  street  cables  with  lead-cased  silk 
and  cotton  cable  clear  to  the  main  distributing  rack. 
The  storage  battery  is  said  to  be  the  largest  used 
by  a  telephone  company  in  the  country,  and  con- 
sists of  a  1,600-ampere-hour  plant,  in  duplicate. 
Two  charging  machines  of  15  horsepower  are  used. 
There  are  also  quarters  for  the  electrician,  with 
testing  appliances  of  every  description,  a  carpenter 
shop  and  other  rooms.  The  inspectors  have  a  room, 
with  lockers,  similar  to  those  for  the  girls. 

The  ventilation  of  the  building  is  as  near  perfect 
as  modern  science  can  devise.  A  large  air  duct 
receives  the  outside  air,  which  is  drawn  into  the 
building  by  means  of  an  electrically  driven  fan. 
The  air  is  cleansed  and  purified  by  being  forced 
through  a  spray  of  water  and  cotton  bags,  and  is 
delivered  to  the  operating  rooms  pure  and  at  an  even 
temperature.  The  storage-battery  room  is  also  ven- 
tilated, so  that  the  fumes  are  carried  off. 

The  South  Branch  exchange  building,  which,  is 
typical  of  branch  exchanges,  is  located  in  the  Eighth 
ward,  the  leading  residence  ward  of  Minneapolis, 
at  the  corner  of  Pillsbury  avenue  and  Twenty-sixth 
street,  and   is   surrounded  by   handsome   residences. 


in  use  for  some  time,  and  the  service  given  is  al- 
ready on  a  three-second  basis. 

The  outside  construction  has  been  installed  in  a 
thorough  and  up-to-date  manner.  The  cables  are 
run  in  conduits  in  the  business  streets  of  the  two 
cities,  overhead  construction  being  used  in  outlying 
districts.  In  some  of  the  residence  sections  orna- 
mental-iron distributing  poles  are  used.  All  lines 
are  full-copper,  metallic  circuits,  and  no  party  lines 
are  in  use.  The  rates  prevailing  are  $48  a  year  for 
business  telephones  and  $30  a  year  for  residence 
instruments. 

On  February  3d  the  Twin  City  Telephone  com- 
pany opened  its  new  long-distance  toll  line  to  Duluth 
and  Superior.  The  line  is  a  complete  copper  circuit, 
and  the  talking  over  the  150  miles  is  said  to  be 
perfect.  The  line  was  built  for  through  service,  and 
there  are  but  three  stations  cut  in  on  the  line.  Toll 
lines  are  also  in  course  of  construction  to  Hudson, 
Menominee,  Eau  Claire  and  Chippewa  Falls,  Wis., 
and  intermediate  towns.  A  third  trunk  toll  line  is 
being  built  to  Rochester,  Winona  and  La  Crosse 
and  intermediate  towns,  connecting  with  the  toll 
lines  of  the  Independent  telephone  exchanges  at  the 
above-named  cities. 

The  capital  stock  of  the  Twin  City  Telephone  com- 
pany is  $r. 000,000  and  the  present  physical  value 
of  the  plant  is  said  to  be  $1,350,000.  This  company 
was  organized  about  a  year  ago,  to  take  over  the 
property  of  the  Mississippi  Valley  Telephone  com- 
pany, which  made  the  original  Independent  telephone 
installation  in  Minneapolis  and  St.  Paul.  The  offi- 
cers of  the  Twin  City  Telephone  company  are  as 
follows:  President.  E.  H.  Moulton  of  Minneapolis; 
first  vice-president,  Joseph  Lockey  of  St.  Paul ;  sec- 
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ond  vice-president.  F.  M.  Bucl:  of  St.  Paul ;  secre- 
tary and  treasurer,  William  M.  Kerkoff  of  St.  Paul ; 
general  manager,  Edward  E.  Webster  of  Minneap- 
olis: general  superintendent.  C.  H.  Judson  of  Min- 
neapolis.   

Electricity  In  Russia.' 
Bv  Prof.  M.  A.  Ch.xtel.mn. 
The  development  of  the  electrical  manufacturing 
industries  in  Russia  has  been  a  verj'  slow  one.  This 
fact  must  be  attributed  to  the  lack  of  schools  giving 
instruction  in  practical  electricity.  Only  in  the  last 
decades  of  the  nineteenth  century  has  the  Russian 
government  paid  to  this  very  important  question 
attention,    providing    for    the    erection    of    modern 


the  use  of  electricity  for  ligliling  purposes  may  be 
mentioned  the  city  of  St.  Petersburg.  The  first 
central  station  was  erected  in  St.  Petersburg  in 
1S81,  with  a  total  capacity  of  250  kilowatts.  Until 
1885  few  additional  plants  were  erected,  but  after 
that  year  the  growth  was  a  very  rapid  one.  In 
1891  there  were  in  St.  Petersburg  169  different  sta- 
tions, witli  a  total  capacity  of  20,000  I^ilowalts.  In 
iSgg  we  find  286  stations,  with  a  total  capacity  of 
,^6,000  kilowatts. 

For  the  lighting  of  the  city  of  St.  Petersburg 
both  arc  and  incandescent  lamps  are  used.  There 
arc   used    for  the  streets  600  arc   lamps.     The  total 


casus     Mountains,      in      St.      Petersburg,     Moscow, 
Nijni  Novgorod  and  other  places. 

Such  is,  in  general,  the  present,  status  of  applied 
electricity  in  Russia,  which  is  growing  from  year 
to  year  at  a  great  rate,  causing  an  equivalent  de- 
mand for  every  line  of  electrical  machinery  and  de- 
vices. As  already  stated,  all  this  demand  has  to 
be  supplied  from  abroad,  the  domestic  manufacture 
of  electrical  devices  in  Russia  being  still  in  its  in- 
fancy. Only  in  tlie  manufacture  of  cables  and  tele- 
phones can  Russia  show  products  which  are  of 
fair  quality,  but  even  in  these  lines  the  country  is 
by    no    means    able    to    supply    the    home   demand. 


Main  Exchange  in  Minneapolis. 

schools  and  colleges  for  practical  electrical  education. 
Considering  this  drawback,  the  adoption  of  electric- 
ity in  the  various  lines  of  industry  has  jnade  rapid 
progress,  which  has  been  inade  possible  by  importa- 
tion of  foreign  manufacturers  and  engineers,  so  that 
at  present  even  small  towns  have  adopted  electric 
lighting  and  are  about  to  build  electric  street  rail- 
ways. The  larger  factories  are  now  using  electric 
light  and  electricity  as  motive  power.  Electricity 
is  becoming  also  an  important  factor  in  mining  en- 
terprises, especially  in  Southern  Russia,  and  in 
metallurg}-. 

This  rapid  adoption  of  electricity  in  the  various 
industries  has  caused  a  large  demand  for  electrical 
dc\ices,  such  as  dynamos,  motors,  transformers,  lamps 
of  e\'ery  description,  storage  batteries,  etc.  This  de- 
mand has  caused  the  erection  of  some  factories, 
which,  however,  are  only  making  the  more  simple  de- 
vices. For  more  complicated  machinery  there  exist  in 
Russia  only  two  factories,  and  therefore  the  demand 
for  electrical  manufactures  has  to  be  supplied  from 
abroad  largely,  especially  from  Germany,  and.  to 
some  extent,   from   England   and   Belgium. 

The   largest    field   in   Russia   for  electricity    is   for 
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ligh.ting  i)urposes,  ff)r  whole  cities,  as  well  as  for 
government  and  private  factories,  business  blocks, 
residences,  etc. 

Cities  have  adopted  electricity  for  lighting  pur- 
poses only  recently.  A  few  years  ago  only  such  cit- 
ies as  St.  Petersburg  and  Moscow  had  electric  street 
lighting  for  the  principal  streets.  To-day  over  50 
cities  have  electric  lighting,  and  all  other  cities  are 
rapidly  adopting    the   system. 

.\s  an   example   of  the  rapidity  of  the  growth  in 

I.  This  article  is  translated  for  the  Western  Electrician,  in  ab- 
stract, from  The  Electrician  (November,  1901)  of  St.  Peters- 
burg. It  was  originally  written  by  order  of  the  Imperial  Minis- 
try of  i'inaoce  (Department  lor  Trade  and  Manufactures)  for 
a  work  entitled  '-Russia  at  the  End  of  the  Nioeieentli  Century." 


number  of  arc  lamps  for  private  use  is  over  2,500, 
in  addition  to  the  600  lamps  already  mentioned. 
The  dynamos  for  those  lamps  are  of  over  4,000  kilo- 
watts' capacity.  In  many  private  stations  accumu- 
lators are  used,  aiid  the  total  capacity  of  these  stor- 
age batteries  is  estimated  to  be  over  50,000  ampere- 
hours.  The  number  of  motors  used  in  private  plants 
is  more  than  500.  For  prime  movers  steam  engines 
are  mostly  used,  but  there  are  also  many  gas  and 
gasoline  engines.  The  output  of  the  central  sta- 
tions is  mostly  alternating  current.  The  conducting 
wires  represent  a  length  of  over  1,000  kilometers 
and  are,   with  few   exceptions,    underground. 

But  the  facilities  available  are  far  behind  the 
needs  of  St.  Petersburg,  and  tne  city  is  just  now 
considering  the  erection  of  a  new,  large  central 
station,  principally  for  street  lighting  and  for  sup- 
plying  public    buildings. 

Much  the  same  as  in  St.  Petersburg,  electric  light- 
ing was  adopted  in  Moscow,  while  in  the  medium- 
sized  cities  and  towns  located  in  the  manufacturing 
centers  of  Russia  progress  was  made  more   rapidly. 

The  first  electric  street  railway  was  built  in  the 
city  of  Kieff  in  1893.  In  i8gS  45  cities  had  electric 
raihvays,  with  300  motor  cars.  It  is  a  curious  fact 
that  the  capital  city  of  Russia.  St.  Petersburg,  has 
no  electric  s'treet  railway,  and  is  only  now  consider- 
ing the  construction  of  a  .300-kilometcr  system.  On 
this  road,  on  the  streets  of  the  "inner  city,"  storage- 
battery  cars  only  will  be  permitted.  Four  hundred 
motor  cars  and  300  trailers  will  be  needed  on  this 
road.  Similar  projects  are  under  way  in  several 
other   cities. 

For  long-distance  railroads  electric  power  has 
not  yet  been  employed  in  Russia,  but  there  are  al- 
ready plans  completed  for  two  electric  railroads,  the 
one  to  connect  two  western  border  cities  and  the 
other  the  city  of  Suhum  with  a  station  of  the  Vladi- 
vostok railroad. 

Electrically  transmitted  power  is  coming  into  use 
more  and  more.  .-Mmost  every  factory  of  impor- 
tance in  Russia  uses  electricity,  which  in  most  cases 
is  supplied  from  central  stations.  In  mining  indus- 
tries electricity  is  playing  a  prominent  role,  and 
one  of  increasing  importance.  Even  as  far  away  as 
in  the  Altai  Mountains  of  Siberia  one  can  find  in 
the  mines   electrical    devices   and   motors. 

Transmission  of  electrical  energy  over  long  dis- 
tances does  not  yet  exist  in  Russia,  although  detailed 
plans  are  under  consideration  to  utili/c  the  water- 
falls of  the  Narva.  Imatra  and  Volhoff  Rivers  for 
transmission  of  energy  to  St.  Peter.sburg.  Accord- 
ing to  this  project,  the  transmission  will  be  for  a 
distance  of  150  kilometers. 

For  metallurgical  and  chemical  purposes  electricity 
is    used    in    many   factories    in    the    Ural    and    Cau- 


There  exist,  however,  factories  for  the  manufacture 
of  storage  batteries  of  some  importance.  A  few 
small  concerns  are  making  pretty  good  brushes,  but 
they  cannot  supply  the  demand  by  far,  and  most 
of  the  brushes  used  are  imported,  like  everything 
else  in  the  electrical  line,  from  Germany  and  also 
from   France   and   other  countries. 

Incandescent  lamps  are  not  made  in  Russia  at  all, 
notwithstanding  the  fact  that  the  first  incandescent 
lamp  was  made  in  Russia  by  one  Ladigin.  The 
supply  in  incandescent  lamps  comes  from  Germany 
mainly,  but  to  some  extent  from  Belgium,  France 
and  England. 

.'Krc  lamps  are  made  in   a  limited   wav  in  Russia 
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by  Siemens  &  Halske,  but  the  bulk  of  arc  lamps,  as 
well  as  of  carbons,   are   imported  from   Germany. 

As  to  other  electrical  devices,  such  as  dynamos, 
motors,  transformers,  etc.,  there  exists  in  Russia 
almost  no  manufacture  whatever,  although  to  a 
limited  extent  Siemens  &  Halske  are  making  this 
class  of  apparatus  in  St.  Petersburg.  This  firm  is 
the  only  one  in  Russia  engaged  in  business  of  this 
kind.  Siemens  &  Halske  are  also  making  in  a  lim- 
ited way  apparatus  for  telegraphy,  signaling,  etc., 
but   they   are    far    from    supplying   all    the    demand. 


New  Edison  Storage-battery  Patent. 

In  the  issue  of  United  States  patents  dated  Febru- 
ary 4th  is  another  patent  granted  to  Thomas  A.  Edi- 
son for  a  "Reversible  Galvanic  Battery."  Finely  di- 
vided metallic  cadmuim  is  used  on  one  electrode  and 
a  mixture  of  flake  graphite  and  an  electrolytically  act- 
ive oxide  of  a  magnetic  metal  other  than  iron  is 
carried  on  the  other  grid.  An  electrolyte  is  used 
"which  remains  unchanged  during  all  conditions  of 
use."  The  patent,  which  was  applied  for  on  June 
20,  1901,  and  which -is  numbered  (392,507,  is  assigned 
to  the  Edison   Storage  Battery  company. 
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Report  of    Patent  Commissioner  Allen. 

F.  I.  Allen,  commissioner  of  patents,  has  sub- 
miiletl  to  Congress  his  report  of  the  business  of  the 
Lnitcd  Slates  Patent  Office  for  the  year  ended 
Uecember  31,  1901.  The  report  contains  several 
statistical  tables,  a  summary  ot  which,  together  with 
an  abstract  of  the  remainder  of  the  report,  follows: 

In  1901  there  were  received  43.O73  appUcations 
for  mechanical  patents,  2,361  applications  for  de- 
sign patents,  115  applications  for  reissues  of  patents, 
2.410  applications  tor  registration  of  trademarks, 
1,004  applications  for  registration  of  labels,  and  233 
applications  for  registration  of  prints.  There  were 
27,292  patents  issued,  including  desigui',  Si  patents 
reissued.  1.928  trademarks  registered,  878  labels  and 
159  prints.  The  number  ot  patents  that  expired 
was  19,147.  ihe  number  of  allowed  applications 
awaiting  tlie  payment  of  final  fees  was  8,369.  The 
number  that  were  forfeited  for  non-payment  of  the 
tinal  fees  was  4,111.  The  total  expenditures  were 
?i-^97-3y5-64.  while  the  receipts  over  expenditures 
were  $152,012.52.  The  total  balance  to  the  credit 
I'l  the  Patent  office  in  the  Treasury-  ot  the  United 
States   on   January    i,    1902,    was   $5,320,471.07. 

In  proportion  to  population,  more  patents  were 
issued  to  citizens  ot  Connecticut  than  to  those  of 
any  other  state — one  to  every  1,198.  Next  in  order 
aie  the  District  of  Columbia,  one  to  every  1,296,  and 
Massachusetts,  one  to  everj'  1,472.  The  fewest  pat- 
ents granted  in  proportion  to  the  number  of  in- 
habitants were  in  Alaska  Territory,  one  to  every 
31.790,  and    South   Carolina,   one  to  every  28,517. 

.AS  to  foreign  patents,  1,045  were  granted  to  resi- 
dents of  Germany;  980  to  those  ot  England;  376 
to  those'  of  Canada,  and  306  to  those  of  France. 
1  he  total  number  of  foreign  patents  was  3,402. 

ihe  Patent  Office  issued  2'j,z'j2i  patents  during 
the  year  1901,  the  largest  annual  issue  in  its  entire 
histor>\  'Ihe  total  number  of  trademarks,  prints 
and  labels  registered  for  the  year  1901  was  2,965,  the 
largest  issue  of  certificates  of  registration  in  the 
history  of  the  office. 

"The  condition  of  the  examining  divisions  upon 
December  31st,"  says  Commissioner  Allen,  "is  in- 
dicated by  the  fact  that  of  the  36  divisions  16  were 
then  taking  up  new  cases  for  action  within  one 
month  from  the  date  of  filing,  19  were  in  arrears 
between  one  and  two  months,  and  one  division  be- 
tween two  and  three  months.  The  total  number 
of  cases  awaiting  action  on  the  part  of  the  office 
upon  December  31st  was  8,510.  Of  the  examining 
divisions  of  this  office  those  which  are  more  than 
one  month  in  arrears  and  numbering  20,  are  under 
rules  requiring  them  to  work  until  five  o'clock  p.  m. 
so  long  as  they  remain  more  than  one  month  in 
arrears,  and  thus  128  examiners  and  assistants,  out 
of  219,  are  working  overtime  to  keep  up  the  work 
of  their  divisions.  The  work  thus  required  beyond 
the  regular  hours  of  the  department  is  equal  to 
the  working  time  of  20  persons  working  continu- 
ously for  the  regular  departmental  hours.  This 
condition  is  chronic,  and  is  due  to  the  fact  that  the 
work  has  outgrown   the   examining   corps. 


thing  if  the  system  of  examination  of  applications 
upon  the  question  of  novelty  is  to  continue. 

"During  the  year  1901  changes  have  been  made  ill 
the  methods  employed  in  receiving,  opening,  ex- 
amining, and  recording  the  mails  of  this  office  and 
its  cash  contents.  These  changes  were  made  upon 
the  disco\  ery  of  irregularities  within  the  ot^ce, 
which  resulted  in  some  changes  in  the  personnel, 
and  they  have  now  been  in  force  for  five  months. 
The  result  has  been  an  almost  complete  cessation 
of  complaints  of  losses  of  money  alleged  to  have 
been   sent  to  this  office. 

"The  scientific  library  of  this  office  contains  about 


appropriation  should  be  made  for  reprinting  pat- 
ents, so  that  eventually  all  exhausted  copies  may  be 
restored  to  the  files  and  be  available  as  ordered. 

"It  is  believed  that  to  meet  the  necessities  already 
pressing  upon  this  office,  whereby  its  work  may  be 
kept  up  within  the  working  hours  provided  by  the 
rules  prevailing  generally  in  the  departments  of 
the  government  and  to  meet  the  requirements  of 
the  business  of  this  office  for  the  fiscal  year  1902- 
1903,  there  should  be  furnished  the  following  addi- 
tional force,  viz.,  three  principal  examiners,  of 
whom  one  shall  take  the  place  of  an  assistant  now 
at  the  head  of  one  of  the  examining  divisions  and 
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76,000  volumes,  and  it  Is  the  best  scientific  library 
in  this  country.  The  sum  of  $5,000,  wffiich  was 
provided  by  Congress  for  the  installation  of  steel 
stacks  for  its  use,  has  been  employed  for  this  pur- 
pose, the  library  having  been  given  new  and  en- 
larged quarters,  and  it  now  appears  that  the  further 
sum  of  $2,500  will  enable  this  work  to  be  completed, 
and  the  increased  usefulness  and  greater  safety  of 
the  library  will  justify  and  require  this  further  ex- 
pense to  complete  this  work. 

"The  annual  sum  of  $2,000  provided  for  the  pur- 
chase of  books  is  insufficient  to  furnish  all  that  are 


the  other  two  shall  have  charge  of  two  new  divi- 
sions to  be  form,ed.  The  following  assistant  ex- 
aminers will  be  required:  Four  first  assistant  ex- 
aminers, eight  second  assistant  examiners,  10  third 
assistant  examiners,  and  10  fourth  assistant  exam- 
iners. 

"This  force  will  go  in  part  to  supply  the  20  places 
now  represented  by  overtime  work,  in  these  divi- 
sions, and  will  also  replace  eleven  acting  assistant 
examiners  who  are  drawn  from  grades  of  employes 
not  expected  to  perform  such  services  and  whose 
services  can  then  be  used  in  lines  of  work  for  which 
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"The  number  of  examiners  should  be  increased  to 
"rovide  properly  for  this  situation,  which  operates 
unfairly  against  a  skilled  body  of  employes  of  the 
government;  and  which  may  be  reasonably  expected 
to  grow  worse  by  the  growth  of  the  business  of 
this  bureau  in  accordance  with  the  general  growth 
of  the  industrial  arts  of  the  country,  of  which  it  is 
an   index. 

"Already  the  work  of  classification  has  become  a 
considerable  part  of  the  work  of  this  office  and  re- 
quires the  continuous  employment  of  a  force  of  12 
examiners  and  14  clerks.  The  value  of  this  work 
is  already  manifest,  and  it  should  be  allow'ed  to 
proceed  faster  by  the  assignment  of  more  assistants 
to  this  division.  The  fact  that  over  700,000  patents 
have  been  issued  by  the  government  is  enough  to 
suggest  the  truth   that  classification   is   a  necessary 


required  for  the  purposes  of  this  library,  and  small 
as  this  sum  is,  about  $500  has  been  taken  from  it 
annually  to  pay  the  expenses  of  transporting  pub- 
lications of  patents  issued  by  this  office  to  foreign 
governments.  This  custom  is  of  long  standing, 
but  is  not  founded  in  reason,  and  the  library  should 
receive  $4,000  per  annum  for  purchases  of  books 
alone  to  enable  it  to  serve  the  purposes  of  exam- 
iners searching  the  arts  in  their  respective  classes. 
"This  office  is  in  receipt  of  continual  complaints 
from  people  who  send  for  printed  copies  of  patents, 
only  to  be  answered  that  the  desired  copies  are  ex- 
hausted and  cannot  be  furnished.  The  sum  pro- 
vided for  this  purpose  is  expended  where  it  is  most 
urgently  required,  for  copies  needed  in  the  trial  of 
cases  in  the  courts  and  for  other  purposes  render- 
ing the   request  for  reproduction   special.     A  larger 


they  were  originally  intended  and  which  need  them. 
It  will  also  permit  more  rapid  progress  in  the  work 
of    classification. 

"The  balance  in  favor  of  this  office  for  the  cal- 
endar year  1901  amounted  to  $152,012.52.  and  if  a 
portion  of  this  could  be  expended  in  increase  of 
force,  it  would  only  meet  the  existing  necessities 
of   the   work   of  this   bureau." 


The  Illinois  Valley  Traction  company,  organized 
in  La  Salle  recently,  proposes  to  connect  Ottawa 
and  Princeton  with  an  interurban  electric-railway 
.system  within  the  next  year.  The  capital  stock  of 
the  company  is  $500,000,  and  the  incorporators  are 
N.  W.  Duncan  and  W.  B.  Brinton  of  La  Salle  and 
G.  F.  Duncan  and  W.  B.  McKinley  of  Champaign. 


no 
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Miller  Train-signaling  System. 

Numerous  and  disastrous  railroad  accidetits  of 
late  have  stimulated  interest  in  the  various  systems 
of  automatic  train  signaling  designed  to  insure  safety 
in  railroad  operation.  Much  attention  has  been  di- 
rected to  an  electrical^'  operated  block  system  in  use 
on  the  Chicago  and  Eastern  Illinois  railroad,  and 
the  Western  Electrician  has  been  asked  to  describe 
this  system.  This  particular  method  of  protection 
involves  the  use  of  electric-light  signals  in  the  cab 
of  each  locomotive,  and  is  the  result  of  a  long  series 
of  experiments,  the  first  patent  application  of  the 
inventor,  Mr.  H.  V.  Miller,  dating  back  to  1893, 
when  Mr.  Miller  was  superintendent  of  telegraphs 
on  the  Chicago  and  Alton.  Since  then  the  system 
has  been  developed  and  other  patents  have  been 
taken  out.  The  Miller  Signal  company  of  Chicago, 
of  which  the  inventor  is  president,  is  exploiting  the 
system.  The  first  railroad  to  be  equipped  by  the 
Miller  people  was  the  Chicago  and  Eastern  Illinois, 
and  a  test  of  15  months  on  eight  miles  of  track  be- 
tween Chicago  Heights  and  Thornton  Junction 
seems  to  have  been  entirely  satisfactory.  Within 
60  days  35  miles  of  track  between  Dolton  and  Mo- 
mence  will  be  equipped  for  the  Miller  signals,  after 
which  the  entire  system  of  the  Chicago  and  Eastern 
Illinois  will  be  equipped. 

Inside  the  cab  of  the  locomotive  and  immediately 
in  front  of  the  engine  driver,  directly  before  his 
eyes,  two  electric-light  bulbs  are  placed.  One  is 
red,  the  other  white.  When  the  track  is  clear  ahead 
the    white   light   burns    and  the   engine   driver  pro- 


_,^ 


respectively,  in  contact  points  (13)  and  (14).  The 
armature  (.loj  and  the  poles  of  the  adjacent  mag- 
nets (.15)  and  (,16)  are  permanently  magnetized, 
me  free  end  of  armature  t.ioJ  being  of  the  opposite 
polarity  to  poles  (.15JI  and  i,ii3).  The  solenoids 
U7.)  and  (lij)  are  differentially  wound,  and  are 
connected  by  conductors  {,ig),  t,20^  and  (.21^  with 
the  track-engaging  wheels  (22],  (23;  and  C24J. 
One  track  rail  is  divided  electrically  into  sections 
(,25)  and  (26.),  separated  by  insulations  (27)  and 
i,26),  and  the  other  track  rail  into  sections  (29) 
and  (30),  separated  by  insulations  (,31^  and  (32). 
insulations  (27)  and  (.31)  are  opposite  each  other 
and  insulations  (2ii)  ana  (32)  are  staggered.  The 
rail  sections  (26)  and  (30)  are  relatively  short  sec- 
lions,   as  shown. 

1  he  large  arrow  indicates  the  direction  of  train 
movement,  and  accordingly  the  right-hand  end  of 
each  block  appropriately  may  be  called  "the  advance 
end  of  the  block."  Small  arrows  with  exponents 
indicate  direction  of  current  and  from  which  bat- 
tery they  emanate. 

Ihc  local  equipment  of  each  block  junction  is  as 
follows:  A  track  battery  (33)  is  connected  with 
the  advance  ends  of  the  rail  sections  (.25)  and 
(29J.  A  signal-controlling  battery  (34)  is  con- 
nected with  the  advance  end  of  rail  section  (29) 
and  with  the  rail  section  (30),  and  affording,  with 
these  rail  sections,  a  local  partial  circuit.  Magnet 
(35)  controls  a  pole-changing  armature  (36),  vi- 
brating between  contact  points  (37)  and  (38),  and 
having  connection,  through  conductors  (39),  with 
the  rear  end  of  the  rail  section  (29)  on  the  advaiice 
side  of  the  block  junction,  and  conductor  (40)  with 
the  rail  section  (30)  of  the  advance-block  junction. 
An  electromagnet  (41)  has  connections'  through 
conductors  (42)  and  (.43)  with  the  rear  ends  of  the 
rail  sections  (29)  and  (25),  respectively,  on  the 
advance  side  of  a  block  junction.  Controlliiig 
switches  (44)  and  (45)  are  located,  respectively,  in 
a  circuit  of  the  signal-controlling  battery  (34)  of 
the  advance-block  junction  and  the  signal-control- 
ling battery  (34)  of  its  own  or  adjacent  block  junc- 
tion.   Contact    points    (46)    and    (47)    connect    by 
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ceeds.  When  there  is  an  obstruction  or  all  is  not 
right  with  the  rails  in  the  block  ahead,  the  white 
light  is  extinguished  and  the  red  glow  flashes  in  the 
very  face  of  the  engine  driver.  It  is  a  danger  sig- 
nal and  is  an  imperative  order  to  stop.  One  or  the 
other  of  these  two  lights  is  burning  constantly. 
Should  both  go  out  it  is  an  indication  that  the  signal 
system  has  failed,  been  tampered  with  or  is  out  of 
order,  and  the  train  must  be  stopped.  Mr.  Miller 
is  using  blocks  three-quarters  of  a  mile  in  length, 
though  blocks  of  any  reasonable  distance  can  be 
used.  Each  block  is  operated  by  an  ordinary  track 
circuit,  using  the  rails  as  conductors.  The  track 
battery  is  buried  in  the  middle  of  the  track,  and 
wires  lead  from  it  to  the  rails.  At  the  other  end 
of  the  block,  and  connected  with  the  current-carry- 
ing rails,  completing  the  circuit,  is  an  ordinary  relay. 
This  relay  controls  the  circuit  of  the  next  block. 
Vv  hen  a  train,  or  anything,  breaks  the  circuit  the 
relay  opens,  communicating  a  danger  signal  through 
contact  points  on  the  locomotive  drivers  to  any 
train  in  the  following  block,  three-quarters  of  a  mile 
away.  Therefore,  if  a  train  entering  a  certain 
block  is  closely  followed  by  another  train  a  red 
light  would  show  in  the  cab  of  the  second  loco- 
motive the  instant  the  locomotive  of  the  preceding 
train  entered  the  block  ahead,  and  that  red  light 
would  remain  on  until  the  last  wheels  of  the  last 
car  had  passed  out  of  the  block  ahead. 

Referring  now  to  the  accompanying  diagrams,  Fig. 
I  (the  upper  cut)  represents  a  portion  of  a  track, 
the  equipment  of  two  block  junctions  of  the  track, 
and  the  equipment  of  an  engine  traversing  the  track, 
while  Figs.  2  and  3  represent  modified  forms  of  the 
engine  equipment. 

In  Fig.  I  (i)  represents  a  transient  or  train- 
carried  mechanism,  (2),  (3)  and  (4)  the  track 
blocks  shown,  while  (5)  and  (5')  are  similar  track 
equipments  for  the  block  junctions   shown. 

The  transient  or  train-carried  mechanism  (i) 
comprises  a  clear  signal  (6)  and  a  danger  signal 
(7),  a  common  partial  circuit  for  the  signals,  a 
conductor  (8),  battery  (9)  and  the  armature  (lo), 
supplemental  partial  circuits   (11)    and   (12)   ending. 


common  conductor  (48)  with  the  advance  end  of 
rail  section   (29 j. 

It  thus  appears  that  each  conductor  (40)  is  pro- 
vided near  its  rear  end  with  a  switch  (.44).  and 
near  its  advance  end  with  a  switch  (.45).  Should 
the  circuit  from  battery  (.33)  in  advance  of  any 
instrument  (41)  be  interrupted  either  by  a  break 
or  a  short-circuit,  switches  (44)  and  (45),  con- 
trolled by  instrument  (41)  above  mentioned,  would 
be  opened,  and  simultaneously  the  circuits  of  bat- 
tery (34),  connected  with  the  same  block  junction 
as  the  selected  instrument  (41),  and  the  circuit  from 
battery  (34)  connected  with  the  same  block  junc- 
tion as  the  selected  battery  (33),  would  be  broken. 
The  breaking  of  the  first-named  circuit  would  de- 
energize  instrument  (35)  at  the  block  junction  in 
the  rear,  and  breaking  the  last-named  circuit  would 
de-energize  the  instrument  (35)  of  the  block  junc- 
tion of  the  selected  instrument  (41),  thereby  caus- 
ing the  pole-changing  armature  {36)  of  said  in- 
strument (35)  to  be  moved. 

With  the  parts  of  the  track  equipment  in  the  po- 
sition shown,  the  current  from  signal-controlling 
battery  (34)  of  each  block  junction  is  from  the 
positive  pole  of  the  battery  through  the  contact 
point  (37),  armature  (36)  and  a  conductor  (49),  to 
the  rail  section  (30),  thence  through  the  conductor 
(40),  switch  (45),  through  conductor  (40)  to  the 
block  junction  in  the  rear,  passing  through  the 
switch  (44)  in  conductor  (40)  at  the  rear-block 
junction,  instrument  (35)  of  the  rear  block  junction, 
thence  through  conductor  (39),  rail  section  (29), 
conductor  (44),  contact  point  (47),  contact  point 
(38),  and,  finally,  to  the  negative  pole  of  battery 
(34). 

The  course  of  current  from  any  selected  battery 
(33)  is  back  through  the  rail  (29)  to  the  block 
junction  in  the  rear,  through  conductor  (42),  in- 
strument (41)  and  conductor  (43),  and  back 
through  rail   section    (25)    to  the  battery. 

When  the  parts  of  the  train  mechanism  are  in 
the  position  shown  in  Fig.  i,  current  is  supplied 
from  battery  (9)  to  the  clear  signal  (6),  as  indi- 
cated by   small  arrows. 


The  differential  windings  of  magnets  (17)  and 
(iS)  are  connected  in  series  with  each  other.  Mag- 
net (17)  is  connected  to  conductor  (20)  by  con- 
ductors (SO)  and  (51),  and  magnet  (iS)  is  con- 
nected to  track-engaging  wheel  (22)  by  conductor 
(19),  and  to  track-engaging  wheel  124)  through 
conductor  (21).  When  the  signal-controlling  cur- 
rent is  in  one  direction,  it  serves  to  increase  the 
magnetism  of  the  permanent  magnet  (15)  and  de- 
crease the  magnetism  of  the  permanent  magnet  (16), 
and  when  the  current  is  in  the  other  direction  the 
reverse   is   true. 

When  the  train  equipment  reaches  the  position 
shown  in  Fig.  i  the  local  partial  circuit  formed 
by  battery  (34)  of  the  block  junction  with  the  rail 
sections  (29)  and  (30)  is  completed  through  wheels 
(22),  conductors  (19),  solenoids  (18)  and  (17), 
conductors  (50)  and  (20),  and  wheels  (23).  The 
track  mechanism  being  in  position  to  give  a  clear 
signal,  the  armature  (10)  is  moved  to  position 
shown,  or  simply  held  in  the  position  shown,  if  the 
previous   signal   was  clear. 

Should  the  train-carried  mechanism  be  moved 
forward  until  the  track-engaging  wheels  (23)  are 
in  advance  of  the  insulations  (27)  and  (^31),  the 
current  received  by  the  engine  equipment  from  bat- 
tery (34)  would  tlow  through  conductors  (20)  and 
(51),  solenoids  (17  and  (iS),  conductor  (21),  and 
wheels  (24).  This  winding  being  reverse  to  the 
winding  previously  employed,  the  action  will  be  the 
same. 

Supposing  a  train  to  be  in  block  (4),  the  track 
battery  {33)  (not  shown)  of  this  block  will  be 
short-circuited,  and  instrument  (41)  of  the  equip- 
ment (5')  would  cause  the  release  of  switches  (44) 
and  (45),  de-energizing  instrument  (35)  of  the 
equipment  (5'),  and  instrument  (35)  of  the  equip- 
ment (5)  ;  the  armatures  (36)  of  the  said  instru- 
ments (35)  would  be  moved,  and  the  pole  connec- 
tions of  battery  (34),  with  the  track  sections  (29) 
and  (30),  would  be  reversed,  thus  causing  a  danger 
signal  to  be  given  in  engine  equipment. 

It  will  be  understood  that  the  windings  of  the 
local  instrument  (35)  and  the  train-carried  magnets 
(17)  and  (18)  are  respectively  such  that  a  stronger 
current  is  required  to  support  armature  (36)  than 
is  required  to  move  armature  (10),  so  that  should 
the  signal  battery  (34)  at  any  given  block  junction 
fail,  instrument  (35),  at  the  block  junction  in  the 
rear  of  this  battery,  would  be  de-energized  and  a 
danger  signal   result. 

Figs.  2  and  3  are  modifications  of  the  train-carried 
mechanism.  Fig.  2  shows  two  electromagnets  (54) 
and  (55),  energized  by  battery  (58),  the  circuit 
for  magnet  (55)  being  completed  by  conductors 
(59)  and  (60),  and  circuit  for  magnet  (54)  being 
completed  by  conductors  (57),  (52)  and  (56), 
track-engaging  wheels  and  a  section  of  the  track. 

Fig.  3  illustrates  polarized  instrument,  similar  in 
design  to  the  train-carried  mechanism  shown  in  Fig. 
I,  with  the  additional  battery  (61),  and  slight 
changes    in   connections. 


Winter  Use  of  Electric  Fans. 

A  few  years  ago  someone  conceived  the  idea  of 
placing  electric  fans  in  store  windows  during  the 
winter  months  to  keep  the  frost  from  covering  the 
glass  by  a  constant  circulation  of  heated  air.  The 
plan  proved  practicable,  and  is  now  quite  exten- 
sively employed  in  Chicago  and  other  cities.  Some 
additional  demand  for  current  and  fan  motors  has 
come  from  this  comparatively  new  source,  although, 
of  course,  the  same  fan  used  in  summer  for  refresh- 
ing the  air  is  usually  employed  in  winter  to  keep 
show  windows  free  from  frost.  One  manufacturing 
concern  has  taken  out  patents  on  a  .split-tube  ar- 
rangement, which  was  to  be  placed  at  the  bottom 
of  the  pane  of  glass  and  connected  to  an  electric 
fan  in  such  a  way  as  to  force  a  current  of  heated 
air  over  the  surface  of  the  glass,  and  in  that  manner 
dispel  the  frost.  But  the  ordinary  electric  fan  was 
already  on  hand,  in  many  cases,  and  has  been  more 
generally  employed  for  winter  use  in  windows.  In 
view  of  the  fact  that  in  some  instances  fans  will  be 
used  in  winter  where  they  are  not  needed  in  summer, 
a  few  dealers  anticipated  a  winter  trade  in  fans, 
but,  generally  speaking,  the  fan  motor  has  already 
been  so  universally  installed  that  the  new  use  for 
them  \vi\\  not  create  a  great  demand.  Neither  do 
the  central-station  men  feel  much  of  a  call  for  in- 
creased current,  although  it  is  obvious  that  the  con- 
sumption  is   somewhat    increased. 


Western    Electric    Company    Increases 
Its  Capital  Stock. 

At  the  annual  meeting  of  the  Western  Electric 
company  in  Chicago  on  February  6th  the  old  di- 
rectors were  re-elected  and  the  number  of  directors 
was  increased  from  nine  to  11.  The  two  new  di- 
rectors have  not  yet  been  named,  however.  It  was 
voted  by  the  stockholders  to  increase  the  authorized 
capital  stock  from  $8,000,000  to  $15,000,000.  It  is 
stated  that  the  new  stock  will  be  issued  and  the 
proceeds  utilized  as  may  be  needed  from  time  to 
time.  Satisfactory  results  for  the  year  1901  were 
shown. 
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Lansing,  St.  Johns  and    St.    Louis    Elec- 
tric Railway. 

.'\n  interesting  piece  of  tracl<  construction  has 
jnst  been  completed  for  tlie  Lansing.  .St.  Johns  and 
St.  Louis  Railway  company,  between  Lansing  and 
St.  Johns,  Mich.  This  road  is  to  be  an  electric 
railway,  and  special  interest  is  attached  to  the  line 
on  account  of  the  single-phase  alternating-current 
system  of  traction  which  is  to  be  installed  to  op- 
erate the  cars.  The  railway,  as  at  present  con- 
structed between  Lansing  and  St.  Johns,  is  20  miles 
long  and  is  the  first  electric  intcrurban  line  in  that 
section  of  the  state.  The  right-of-way  for  the  road 
was  at  first  secured  along  the  public  highways,  but 
this  policy  was  finally  determined  to  be  imprac- 
ticable, and  a  private  right-of-way,  66  feet  wide,  was 


FIG.    I.      LANSING.    ST.    JOHNS    AND    ST.    LOUIS     ELECTRIC 
RAILWAY. 

Purchased.  The  securing  of  the  franchises  through 
the  towns,  the  buying  of  the  right-of-way,  and  the 
entire  financial  responsibility  has  been  successfully 
undertaken  by  John  E.  Mills  of  Port  Huron,  Mich. 

The  contract  for  building  and  equipping  the  road 
complete  was  awarded  to  the  .'\rnold  Electric  Power 
Station  company  of  Chicago,  which,  with  the  benefit 
of  wide  experience,  has  handled  all  the  technical 
details. 

The  course  of  the  road  is  through  a  rich  farming 
countn-.  and  one  that  is  especially  w-ell  adapted  to 
the  culture  of  sugar  beets.  This  line,  having  been 
built  for  the  a\'owed  purpose  of  handling  freight  in 
carloads,  will  carry  beets  almost  to  the  doors  of  the 
Lansing  sugar  factory.  The  handling  of  milk  is  also 
expected  to  be  a  feature  of  the  company's  business. 

The  20  miles  of  road  between  Lansing  and  St. 
Johns  is  but  one-third  of  the  proposed  length  of  the 
line,  which  is  to  extend  finally  to  Alma  and  St. 
Louis,  a  distance  of  60  miles.  The  towms  of  De- 
Witt.  St.  Johns  and  Maple  Rapids  will  thus  be  in- 
cluded in  its  route.  These  towns  have  had  no  direct 
communication  with   each   other  and  no  convenient 


and  the  specifications  are  the  same  as  for  bridges 
used  on  .standard  steam  roads.  The  bridge  is  over 
1.200  feet  long,  and  is  to  be  22  feet  above  the  steam 
railroad.  Every  bridge  on  the  line  is  built  in  a 
similar  manner.  There  are  many  crossings  over 
small  streams,  and  the  same  solid  construction  has 
everywhere  been  used.  In  Fig.  2  is  shown  a  con- 
struction train  on  one  of  the  bridges. 

In  Fig.  3  is  shown  a  pole  gang  setting  the  trolley 
poles  and  the  company's  private  telephone  wire. 
These  poles  arc  placed  eight  feet  from  the  center 
of  the   track. 

Two  miles  from  DeWitt  the  road  passes  through 
what  is  known  to  the  engineers  as  Clayton's  cut. 
This  is  the  greatest  cut  on  the  line,  and  is  2,000 
feet  long  and  13  feet  deep.  The  soil  of  the  farm 
through  which  the  road  runs  is  of  yellow  clay,  and 
considerable  time,  strength  and  patience  were  ex- 
pended there. 

It  has  been  the  policy  of  the  company  to  build 
no  sharp  curves,  the  sharpest  one  on  the  road  having 
a  radius  of  more  than  a  quarter  of  a  mile.  Three 
miles  north  of  DeWitt  a  sink  hole  had  to  be  filled, 
which  caused  much  time  and  trouble  before  it  was 
put  in  a  good,  solid  condition.  Several  marshes 
were  also  encountered,  which  required  heavy  fillings. 

A  popular  account  of  the  new  road  contains  the 
following  paragraph  :  "The  Lansing,  St.  Johns  and 
St.  Louis  railroad  is  not  an  experiment,  but  a  per- 
manent improvement :  one  of  the  \vealth-producing 
factors  of  the  state.  It  will  handle  passengers,  mail 
and  freight  exactly  as  if  the  motive  power  were 
steam  instead  of  electricity.  It  will  have  some  ad- 
vantages over  the  steam  roads,  in  its  frequent  stops, 
as  it  W'ill  thus  come  into  close  touch  with  all  classes 


ness  for  himself  as  manufacturers'  agent,  handling 
Bullock  dynamos  and  motors,  I-T-E  circuit-break- 
ers and  other  apparatus.  Of  late,  however  Mr. 
Shillinglaw's  fortunes  had  not  been  very  bright,  and 
he  had  rather  drifted  out  of  the  electrical  business. 
The  deceased  was  a  Mason  and  a  member  of  the  old 
Chicago  Electric  Club.  His  friends  were  greatly 
shocked  to  learn  of  his  painfid  death. 


Taxation  Problems  in  Chicago. 

Judge  Tuley  has  handed  down  a  decision  favor- 
able to  the  five  elevated-railroad  companies  of  Chi- 
cago, in  their  suit  for  an  injunction  to  prevent  the 
city  clerk  from  spreading  the  assessment  made  by 
the  Board  of  Review.  The  court  holds  that  the  law 
entertains  the  same  view  of  elevated  roads  as  of 
steam  railroads  and  that  the  assessment  therefor 
should  be  made  by  the  State  Board  of  Equalization 
and  not  by  a  local  body. 

The  Chicago  Union  Traction  company  and  the 
Chicago  Consolidated  Traction  company  have  filed 
a  bill  in  the  local  Circuit  Court  asking  for  an  in- 
junction to  restrain  the  collection  of  taxes  approxi- 
mating over  $400,000.  The  parties  to  the  suit  con- 
tend that  the  State  Board  of  Equalization  cannot, 
under  the  constitution,  be  vested  with  any  lawful 
power  to  make  an  original  assessment  for  taxation 
upon  which  taxes  for  county,  city,  and  other  local 
purposes  shall  be  computed.  The  taxes  in  question 
were  levied  on  capital  stock  and  franchises  in  ex- 
cess of  tangible  personal  property.  The  assessment 
against  intangible  property,  it  is  alleged,  is  illegal 
as  to  state  taxes,  except  as  to  a  one-third  portion. 
The   bill    also   holds   that  the   assessment   is   uncon- 


/ 


FIG.    2.       LANSING,    ST.  JOHNS   AND   ST.    LOUIS   ELECTRIC    RAILWAY. —  CONSTRUCTION   TRAIN. 


FIG.    3.      LANSING,    ST.    JOHNS    AND    ST.    LOUIS    ELECTRIC 
RAILWAY. — POLE   GANG. 

way  of  reaching  Lansing.  This  connection  the  I.ans- 
sing.  St.  Johns  and  St.  Louis  road  is  intended  to 
supply.  The  towns  between  Lansing  and  St.  Johns 
through  which  the  road  now  passes  are  County 
Line.  Briggs.  Bratton,  Moots,  Dunham,  DeWitt, 
Clayton,  Lecher,  Loomis,  Drake,  Morton,  Yallop 
and'  Beadles.  The  line  of  the  road  that  has  already 
constructed  is  indicated  by  the  broad  full  line  in  the 
map,  Fig.  r,  while  the  extension  is  indicated  by  a 
broad  broken  line.  Some  of  the  other  electric  lines 
in  ^Michigan  are  also  shown  on  the  map. 

At  the  Lansing  end  of  the  road  an  overhead 
crossing  has  been  built  over  the  Pere  Marquette 
steam  railroad.  The  piles  that  support  the  bridge 
are  of  Norway  pine,  heavily  capped.  This  bridge 
is  said  to  be  one  of  the  finest  bridg?5  in  Michigan 


of  its  patrons.  The  construction  company  has  re- 
membered its  future  in  every  step  of  the  work,  and 
each  problem  in  engineering  has  been  handled  with 
no  other  purpose  than  to  reach  a  final  solution.  The 
broad,  well-ballasted  roadbed,  the  solid,  perfectly 
built  bridges,  proclaim  that.  Marshes  that  have 
vexed  the  soul  of  the  company  from  the  president 
down  to  the  Italian  shovel  bearer  have  been  con- 
verted from  shaking  bogs  into  substantial  track, 
and  even  the  wire  fence  that  encloses  the  right-of- 
way  looks   the  best  of  its  kind  for  the  purpose." 

The  most  unique  feature  of  the  railway  will  be 
the  electric  system  which  has  been  adopted  for  the 
operation  of  its  cars.  This  system  has  been  designed 
by  Mr.  Bion  J.  Arnold,  the  president  of  the  Arnold 
company,  and  is  intended  to  utilize  single-phase 
alternating  current  directly  applied  to  the  motors 
on  the  car.  The  combined  alternating-direct  method 
of  operating  electric  lines  has  been  widely  adopted, 
hut  Mr.  .Arnold  believes  that  its  high  first  cost,  its 
inefficiencv  in  operation,  and  its  inherent  compli- 
c.-.tions  do  not  entitle  it  to  be  considered  a  final 
solution  of  the  long-distance  electric-railroad  prob- 
lem. He  has.  therefore,  set  himself  the  task  of 
working  out  a  much  simpler,  and,  for  that  reason, 
better,    system.  

Death  of  Andrew  Shillinglaw. 

One  of  the  victims  of  the  fire  in  the  Orpheon 
Theater  building  in  Chicago  on  the  night  of  Feb- 
ruary 9th  was  Andrew  Shillinglaw.  well  known  to 
many  Chicago  electrical  men.  Mr.  Shillinglaw  was 
carried  from  the  blazing  structure  with  his  clothes 
afire  and  died  at  a  hospital  the  next  day.  after  suffer- 
ing for  18  hours  the  pain  of  frightful  burns.  He  was 
about  46  years  of  age  and  leaves  a  family.  For  18 
years  the  deceased  was  connected  with  Armour  & 
Co.  at  the  Stock-yards,  first  as  a  telegraph  operator 
and  then  as  an  electrician.  In  the  spring  of  1893 
he  left  the  Yards  and  became  affiliated  withC.  E. 
Woodruff  &  Co..  dealers  in  electrical  supplies  on 
Lake  street.  Later  he  took  a  position  with  the 
Bradford  Belting  company,  becoming  manager  of 
its  Chicago  office,    .^fter  this  he  started  into  busi- 


stitutional,  because  of  alleged  discrimination  against 
the  traction  companies. 

Other  Chicago  corporations  which  were  ordered 
by  the  State  Board  of  Equalization  to  pay  addi- 
tional taxes  are  said  to  have  announced  their  in- 
tention of  joining  with  the  Union  Traction  company 
to  resist  payment.  The  following-named  companies 
have  notified  the  county  attorney  of  this  intention: 
Chicago  Edison  company,  whose  extra  tax  amounts 
to  $148.805 ;  People's  Gas  Light  and  Coke  company, 
extra  tax,  $761,552:  South  Chicago  City  Railway, 
whose  extra  tax  amounts  to  $35,576.  It  is  stated 
that  the  Chicago  Telephone  company  and  the  Chi- 
cago City  Railway  company  will  not  join  in  the  suit. 


COMMUNICATION. 


Surface-contact  Traction  System. 

To  the  Editor  of  the  Western  Electrician: 

The  surface-contact  traction  system  described  in 
your  issue  of  January  25th,  on  page  58,  as  in  use 
at  Rome,  Italy  (a  description  no  doubt  copied  from 
foreign  sources)  seems  to  me  to  embrace  nothing 
more  than  the  well-known  railway  in  use  at  Monte 
Carlo  which  was  installed  by  American  engineers. 
Messrs.  W.  B.  Potter  and  E.  M.  Hewlett  patented 
about  every  detail  of  this  scheme  in  patents  ex- 
tending over  the  time  from  1S96  to  igoo. 

The  office  of  the  short  shoe  or  contact  is,  I  think, 
the  same  as  in  the  patents  referred  to;  that  is,  the 
circuits  are  so  arranged  that  this  contact  "kills"  any 
stud  which  happens  to  be  left  alive  by  the  sticking 
of  its  switch.  Several  ways  of  doing  this  have  been 
pointed  out.  as  by  short-circuiting  the  series  coil 
of  the  switch  or  having  a  separate  shunt  coil  which 
forcibly  pulled  the  latter  open. 

Of  course,  it  is  nothing  unusual  for  the  same  de- 
vice to  be  invented  more  than  once :  but  in  this 
case  the  drawing  which  is  published,  and  which  is 
no  doubt  a  reproduction,  looks  astoundingly  like 
some  of  the  patent  drawings  referred  to. 

T.  J.  JOHNSTON. 

New  York,  February  3,  1902. 
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kindness,  we  may  be  permitted  to  observe  that  this 
announcement  was  first  made  in  the  Western  Elec- 
trician of  November  g,  igoi.  And  the  moral  is: 
For  news  wlien  it  is  news,  read  the  Western  Elec- 
trician. 
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An  esteemed  eastern  electrical  contemporary,  in 
an  issue  dated  February  ist,  with  just  a  trifle  of 
"chestiness,"  is  "now  able  to  give"  the  news  that 
10,000-horsepower  generators  are  to  be  installed  in 
the  new  plant  of  the  Canadian  Niagara  Power  com- 
pany.    Not  in   sorrow,  not  in   anger,  but   in   loving 


The  idea  of  municipally  controlled  conduits  for 
electric  wires  in  cities  seems  to  be  spreading  slowly. 
Mayor  McNamee  of  Cambridge,  Mass.,  for  instance, 
has  sent  a  letter  to  other  Massachusetts  mayors, 
asking  their  co-operation  in  securing  the  passage  of 
the  municipal  conduit  bill,  which  is  before  the  Leg- 
islature of  that  state.  The  project  has  been  before 
ihe  Legislature  for  five  years.  It  leaves  the  matter 
to  the  option  of  each  city.  Its  underlying  principle 
is  the  municipal  control  of  the  streets,  both  above 
and  under  ground,  and  the  ownership  of  the  conduits 
in  which  public-service  corporation  wires  are  run. 
In  Baltimore  the  municipal  conduits  seem  to  work 
out  successfully,  and  the  plan  has  been  seriously 
broached  in  Chicago  and  other  cities. 


Sweden  is  not  the  least  electrically  progressive 
country  in  Europe,  and  the  problem  of  employing 
electric  power  instead  of  steam  for  railroads  receives 
more  and  more  attention.  It  is  stated  that  the 
managers  of  the  state  railroads  are  making  investi- 
gations in  this  direction,  and  a  recent  newspaper 
article  announces  that  private  concerns  are  also  in- 
terested in  the  matter.  A  Gothenburg  newspaper, 
according  to  a  United  States  consul,  reports  that 
the  board  of  managers  for  the  Falun-Vesterdalarnes 
Railroad  company  has  sent  to  the  government  a  peti- 
tion for  the  gradual  adoption  of  electric  locomotives. 
instead  of  steam  engines,  throughout  the  whole 
country,  and  the  utilization  of  waterpower. 'The  peti- 
tioners ask  the  government  to  furnish  the  money 
needed. 


Russia,  with  its  traditional  friendship  for  the 
LTnited  States,  which  was  not  seriously  affected  by 
the  recent  sugar-bounty  episode,  ought  to  be  a 
better  customer  of  the  electrical  manufacturers  of 
the  United  States  than  it  is.  An  article  presented 
in  this  issue  of  the  Western  Electrician  shows  that 
the  empire  of  the  czar  still  depends  on  outside 
sources  almost  entirely  for  its  electrical  machinery 
and  apparatus.  This  article  comes  from  official 
sources  and  may  be  relied  upon.  Applied  electricity 
is  shown  to  be  in  quite  extended  use,  but  the  dy- 
namos, motors,  transformers,  lamps,  etc.,  needed 
in  the  various  installations  are  almost  all  imported. 
American  manufacturers  do  not  get  their  share  of 
this  trade,  and  although  unquestionably  handicapped 
by  geographical,  linguistic  and  other  advantages 
favoring  their  rivals  in  the  Continent  of  Europe, 
it  does  seem  that  this  promising  field  has  been  some- 
what neglected  by  electrical  manufacturers  in  the 
LTnited  States.  American  agricultural  machinery 
is  widely  used  throughout  Russia,  and  American 
electrical  apparatus  should  be  better  known  there 
than  it  is. 


France  still  lays  claim,  and  no  doubt  with  good 
reason,  to  the  honor  of  being  the  premier  automo- 
bile-manufacturing country  of  the  world.  Indeed, 
the  somewhat  startling  assertion  is  made  that,  apart 
from  coal  mining  and  the  big  metallurgical  indus- 
tries, automobilism,  directly  or  indirectly,  maintains 
more  people  in  France  than  any  other  industry.  All 
the  factories  have  tripled  their  output  during  the 
last  three  years,  and  manufacturers  formerly  mak- 
ing cycles  now  produce  automobiles.  At  first, 
Paris  was  the  only  city  where  the  horseless  carriages 
were  made,  but  now  Lyons,  Bordeaux,  Marseilles, 
Lille,  St.  Etienne,  Nantes  and  Rouen  have  factories 
to  supply  local  demands.  A  writer  in  a  Paris  jour- 
nal gives  a  long  list  of  establishments,  such  as 
foundries,  copper  and  aluminum  works,  carriage 
shops  and  the  like,  which  are  in  part  at  least  de- 
pendent on  the  automobile  industry.  He  includes 
accumulator  factories  and  electrical  instrument 
makers  in  his  list,  but  curiously  enough  makes  no 
mention  of  electric-motor  builders.  This  is  per- 
haps an  oversight,  although  it  is  well  known  that 
the  proportion  of  electric  vehicles  in  France  is 
small.  However,  Mr.  Haynes,  the  United  States 
cnpsiil  at  Rouen,  states  that  the  general  consensus 
of  opinion  among  automobile  manufacturers  in 
I'rancc  is  that  the  big  machine  is  a  thing  of  the 
past,  because  of  the  restrictions  upon  speed  in  all 
countries.    The    demand  is  growing    for   a  strong, 


liglu,  and  comfortable  machine  of  moderate  speed 
for  general  use.  This  is  attested  not  only  by  the 
manufacturers,  but  is  shown  by  the  decrease  in 
number  of  accidents,  despite  the  growth  in  the  auto- 
mobile industry.  Herein  lies  a  grain  ot  comfort  for 
the  electric-vehicle  makers  of  this  country,  espe- 
cially as  the  grace  and  convenience  of  the  smaller 
American  machines  are  now  coming  to  be  recog- 
nized in  France  as  well  as  in  other  foreign  countries. 


An  attractive  plan  is  credited  to  Barberton,  Ohio, 
in  its  efforts  to  make  the  place  attractive  as  a 
residence  city.  At  present  it  is  stated  that  ever>' 
residence  site  is  almost  within  a  stone's  throw  of 
some  factory,  and  the  city  is  said  to  be  dirtier  than 
the  iron  section  around  Pittsburg.  It  is  proposed 
lo  establish  a  central  power  plant  which  will  not 
only  furnish  electric  light  to  consumers,  but  also 
gas,  ice,  steam  for  heating  and  power,  and  water 
enough  to  supply  the  entire  needs  of  the  community. 
Ammonia,  produced  as  a  by-product  in  the  manu- 
facture of  gas,  will  be  used  for  refrigerating  pur- 
poses, and  it  is  believed  that  there  will  be  enough 
of  this  by-product  to  supply  all  the  ice  needed  in 
the  city.  As  electric  power  is  to  be  transmitted  to 
the  factories  for  their  operation,  the  power  plant, 
so  the  account  states,  will  be  the  only  place  in  the 
entire  city  where  a  boiler  or  any  form  of  fire  will 
be  needed.  Then,  with  smoke  prevention  by  auto- 
matic appliances,  the  troublesome  smoke  problem 
may  be  settled,  and  Barberton  will  take  place  at  once 
as  a  model  in  the  front  rank  of  clean  and  attractive 
cities.  Certainly  this  is  an  interesting  plan  and 
one  that  might  possibly  be  followed  with  profit  in 
many  a   small   city  with  favorable  local    conditions. 


One  sure  indication  of  the  prosperity  of  the 
country  is  the  number  of  patents  issued.  When 
times  are  good  the  inventors  fairly  swarm  into  the 
Patent  Office  with  their  applications:  in  periods  of 
depression  the  inventors  are  among  the  first  to  feci 
the  stringency,  and  there  is  a  marked  falling  off  in 
the  business  of  the  Patent  Office  in  consequence.  It 
is  of  pleasing  significance,  therefore,  that  Patent 
Commissioner  Allen  reports  that  more  patents  were 
issued  during  the  year  1901  than  in  any  previous 
year  in  the  history  of  the  Patent  Office.  The  num- 
ber was  2y,z7Z'  and  the  total  number  of  patents 
issued  by  the  government  is  now  over  700,000.  As 
usual,  the  operations  of  the  bureau  showed  a  profit 
to  the  government,  and  something  over  $150,000  was 
added  to  the  balance  in  the  United  States  Treasury 
standing  to  the  credit  of  the  Patent  Office,  which 
now  amounts  to  $5,329,471.  Some  of  this  money, 
it  may  be  remarked,  by  the  by,  might  well  be  ex- 
pended to  make  the  improvements  recommended  by 
Mr.    Allen    for    facilitating    the   work   of   the   office. 

Connecticut,  as  usual,  leads  in  the  inventiveness 
of  its  citizens,  one  patent  being  issued  to  every 
i,ig8  of  its  inhabitants.  The  District  of  Columbia 
comes  next,  and  then,  in  order,  Massachusetts,  New 
Jersey,  Rhode  Island,  Colorado,  New  York,  Cali- 
fornia and  Illinois,  the  ratio  of  the  last-named  state 
being  one  to  every  1,984  of  population.  Thus  both 
the  East  and  the  West  are  well  represented  among 
the  inventive  states,  while  the  South,  as  in  former 
years,  has  the  unenviable  distinction  of  being  at  the 
other  extreme  of  the  list,  South  Carolina  having 
only  one  patent  to  every  28,517  of  population,  Ala- 
bama one  to  every  22,300,  and  so  on. 

As  will  be  seen  by  the  abstract  of  Mr.  Allen's 
report,  presented  elsewhere  in  this  issue,  the  com- 
missioner makes  several  recommendations.  These 
suggestions  are  reasonable  and  seem  to  be  well  con- 
sidered. Congress  will  do  well  to  deal  not  liberally, 
but  only  justly,  with  the  Patent  Office,  which,  with 
some  drawbacks,  is  such  a  valuable  adjunct  to  the 
industrial  advancement  of  the  country.  There  seems 
lo  be  no  good  reason  why  a  large  surplus  should 
be  allowed  to  accumulate  in  the  treasury  to  the 
credit  of  the  Patent  Office  when  the  actual  work 
of  the  bureau  suffers  for  lack  of  sufficient  funds  to 
provide  men  and  apparatus  to  cope  with  the  in- 
creasing business.  Commissioner  Allen's  requests 
are  modest,  and  they  should  be  heeded.  In  particu- 
lar, the  recommendation  that  a  larger  appropriation 
be  made  for  reproducing  "out-of-print"  patents,  "so 
that  eventually  all  exhausted  copies  may  be  restored 
lo  the  files  and  be  available  as  ordered,"  is  a  very 
sensible  one,  and  one  that  will  be  heartily  echoed 
by  attorneys,  solicitors  and  others  having  to  do  with 
the    offic?, 
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Comparison   of    Nernst    and    Other 
Electric    Lamps. 

Tlie  Ncrnst  lamp  has  now  reached  a  state  of  de- 
\elopnient.  botli  in  this  coimtry  and  abroad,  where 
it  may  be  serious!}*  compared  as  an  efficient  elec- 
trical iUuminant  with  incandescent  lamps  and  with 
high-tension  and  low-tension  arcs.  It  is  difficult  in 
a  comparison  to  ascertain  which  type  of  lamp  under 
like  conditions  will  give  the  most  fa\'orable  results 
from  the  viewpoint  of  economy,  on  account  of  the 
comparatively  large  differences  between  the  specific 
efficiencies  of  single  lamps  of  the  same  type. 

In  making  comparative  tests  certain  standards 
should  be  used,  which  should  correspond  with  em- 
pirically determined  mean  values.  Such  a  compari- 
son is  made  by  a  writer  in  the  Elektrotechnischer 
.\nzeiger.  He  assumes  that  an  incandescent  lamp 
averages  3.25' to  3.75  watts  per  effective  spherical 
candle,  an  open-arc  lamp  1.50  to  two  watts,  an  en- 
closed-arc  lamp  2.40  to  2.80  watts  and  a  Nernst 
lamp  of  the  larger  type,  2.15  watts.  l"he  arc  lamps 
are  supposed  to  be  of  a  medium  or  small  type,  with 
nearlj'  transparent  globes.  In  table  I.  are  given  the 
results  of  the  investigations  of  the  writer  and  other 
authorities  on  arc  lamps. 


Affairs  Of  Everett-Moore  Properties. 

The  Elkins-Widener-Dolan  syndicate  of  Phila- 
delphia Iras  made  an  offer  to  lease  the  property  of 
lire  Cleveland  Electric  Railway  company  on  a  sliding 
scale  of  from  4'A  to  six  per  cent,  to  the  stockholders, 
and  it  is  said  that  Henry  A.  Everett,  president  of 
the  company,  has  signed  an  agreement  to  that  efl'cct, 
subject  to  the  action  of  the  stockholdei's.  If  is  be- 
lieved with  this  arrangement,  that  the  stock  could 
be  sold  at  $85  a  share,  which  would  net  the  com- 
pany about  $1,000,000.  Should  the  Detroit  properties 
also  be  sold,  as  has  been  reported  a  time  or  two,  it 
would  irrean  at  least  a  million  and  a  half  to  the 
E\'erett-j\Ioore  syndicate,  which.  Chairman  New- 
comb  of  the  bankers'  committee  says,  would  put  it 
on  its  feet  and  in  excellent  financial  condition.  It 
is  probable  that  if  the  Federal  telephone  property 
is  not  disposed  of  the  stockholders  of  the  Cleve- 
land Electric  and  Detroit  roads  will  consider  the 
matter  of  leasing  the  lines  favorably.  That  will 
leave  the  syndicate  with  tile  telephone  properties 
and  the  interurban  roads,  which  will  make  connec- 
tion with  the  city  lines  operated  by  the  eastern 
people. 

Mr.  Everett  has  sold  $300,000  worth  of  Northern 
Ohio  Traction  bonds  to  a  Boston  house,  and  the 
nione}*  will  be  in  the  hands  of  the  committee  within 


Table   I. 


Type  of  Arc  Lamp  InvestiKated. 


Coniiijuous-cur-eDt 3 

Coniinusus-current 5.5 

Contiouoas-cu:  rent I  7 

.-\lteniauQg-currenl I  6.5 

.\Uernatins-curreni [8.5 

Eacl.sed-arc 3 

Enclosed-arc I  5 
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31-5 

2.79 

260 

29.5 

2.64 

(On  iio-volt    circuit  two   lamps  were   con- 
nected in  series. 

(Three  lamps  were  conaected  in  series  on 
f     iio-volt  circuit. 

;  Lamps  on  iio-volt  circuit  connected  singly; 
f     on22o-volt  circuit,  two  in  series. 


Cf  importance  in  this  table  are  the  values  of  the 
specific  consumption  of  energi^  The  enclosed-arc 
lamps  had  inner  and  outer  globes  oi  translucent 
glass.  The  Hefner  candle  is  used  as  the  unit  for  the 
candlepower  measurements.  It  is  apparent  from  the 
table  that  the  Nernst  lamp,  with  a  watt  consumption 
of  2.15,  ranges  in  consumption  of  energy  between 
the  arc  lamps  of  high  potential  (enclosed-arc)  and 
those  of  low  potential. 

Considering  in  the  case  of  arc  lamps  the  consump- 
tion of  carbons,  the  replacing  of  globes,  repairs  and 
cleaning;  in  the  case  of  Nernst  lamps  the  replacing 
of  glowers  and  the  very  small  amount  of  repairs  and 
maintenance,  and,  in  the  case  of  incandescent  lamps, 
the  renewal  of  lamps,  the  data  in  table  II.  have  been 
compiled. 


a  short  time.  This  represents  the  Canton  and  Mas- 
^"illon    extension    of   this   road. 

The  suits  of  the  Strang  Construction  company 
against  the  Detroit  and  Toledo  Shore  Line  have 
been  dismissed  in  the  Monroe  County  Court  and 
the  injunction  has  been  dissolved.  Allen  F.  Ed- 
wards, appointed  by  the  Federal  court,  is  now  in 
complete  control  of  the  property.  The  construction 
company  will  complete  the  roadbed  according  to 
contract. 

The  experts  employed  to  make  an  examination 
of  the  Federal  Telephone  properties  have  made  a 
partial  report,  which  is  very  encouraging  to  the 
committee.  It  is  said  that  all  but  one  or  two  of 
the  properties  are  in  excellent  condition,  and  are 
paying  good  profits.  The  income  from  the  Federal 
properties  will  not  be  far  from  $400,000  a  year. 
The   Uni  ted    States    Telephone    company    shows    an 


Table  II. 


Style  and  Size  of  Test  Lamp. 


ContioooQS-cnrrent,  three  amperes 165 

Continuous-current,  5.5  amperes 302.5 

ContiDDOus-current,  seven  iamperes 385 

Alternating-current,  6.5  amperes j  238.5 

AUeraatitig-current,  S.5  amperes !  3ii-9 

Enclosed-arc,  three  amperes 1  33o 

Enclosed-arc,  five  amperes 55° 

Incandescent.  220-voU,  16-candlepower '  59 

Incandescent,  220-volt,  25-candIep3wer [  96 

lucandesceut,  iio-volt,  i6-candletJ0wer ^  5^ 

IncanJescent,  no  volt,  25-candlepower Si 

Nernst  lamp,  for  210  watts 176 


Cost  in  Marks, 
[i  Mark=23.8  Cents.] 
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Average   Cost  of  Generated  100 
Hefner    Candles    Per    1,000 
Lamp-hours  (Mean  Spheri- 
cal Inten  siiy),  Marks. 
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9-77 
5.46 
4-31 
8.07 
6.02 
13-35 
8.05 


0.157 
0.148 
o  137 
0.163 
0.154 

O  220 
0.206 
0.247 
0.254 
0.213 
0.214 
OM9 


The  depreciation  and  interest  on  the  investment 
are  figured  together  at  15  per  cent,  in  the  case  of 
arc  lights.  The  prices  for  carbons  are  average  mar- 
ket values  in  Germany  for  the  better  grades.  The 
cost  of  current  is  taken  at  65  pfennigs  (15.5  cents) 
per  kilowatt-hour  and  labor  at  30  pfennigs  (7.1  cents) 
per  man  per  hour.  The  prices  for  the  Nernst  lamps 
and  the  reser\-e  glowers  are  those  of  the  Allge- 
raeine  Elektricitats  Gesellschaft  of  Berlin.  The  pos- 
sible differences  of  the  respective  costs  of  installa- 
tion, etc.,  have  been  neglected,  as  too  small  factors. 
A  life  of  330  hours  is  assumed  for  the  Nernst  lamps 
and  600  hours  for  the  incandescents. 


The  Columbia  River  and  Northern  Railroad 
company  has  been  incorporated  in  Portland, 
Ore.,  to  build  an  electric  line  up  the  Klickitat  River 
to  Goldendale:  power  for  operating  the  line  will 
come  from  the  falls  of  the  Klickitat  River,  a  mile 
above  the  mouth  of  the  stream. 


operating  profit  of  about  $115,000  last  year.  There 
is  some  talk  of  disposing  of  the  unfinished  plants  at 
Dayton  and  Detroit,  but  the  Canton,  Mansfield  and 
Zanesville  companies  will  be  financed,  if  possible,  and 
the  plants  completed.  It  is  estimated  that  $5,000 
will  complete  the  Stark  County  lines,  $20,000  the 
Mansfield  plant  and  $50,000  the  Zanesville  property. 
The  syndicate  has  made  arrangements  to  secure  this 
money,  it  is  said,  and  it  will  be  forthcoming  soon. 
Rumors  were  rife  in  Columbus  on  Saturday  of  last 
week  that  an  otter  had  been  made  for  the  long- 
distance lines  and  the  Cleveland  and  Columbus 
properties,  but  nothing  definite  has  been  done  in  this 
direction. 

At  the  annual  meetiirg  of  the  directors  of  the 
Federal  Telephone  company,  held  a  few  days  ago, 
the  following-named  officers  were  elected:  Presi- 
dent, H.  A.  Everett;  vice-president,  E.  W.  Moore; 
secretary,  James  B.  Hoge;  treasurer,  S.  W.  Judson. 
The  same  officers  and  directors  as  served  last  year 
were  chosen  by  the  United  States  Telephone  com- 
pany and  the  Cuyahoga  Telephone  company. 


In  Detroit  the  sale  of  the  partly  constructed  plant 
of  the  People's  Telephone  company  to  the  new  Co- 
operative telephone  company  is  still  the  subject  of 
negotiation.  President  Ingram  of  the  Co-operative 
company  has  said  that  his  organization  is  anxious 
to  take  over  the  property  of  the  People's  company. 
Mr.  Everett  announces  that  in  the  event  of  a  sale 
his  syndicate  would  like  to  retain  a  25  per  cent,  in- 
terest in  the  company  as  an  investment,  and  also 
for  the  purpose  of  securing  interstate  telephone  con- 
nections. I'he  sum  of  $400,000  has  been  mentioned 
as  a  valuation  of  the  existing  plant  of  the  People's 
company. 

A  dispatch  from  Jackson,  Mich.,  to  the  Detroit 
Free  Press,  dated  February  8th,  says:  "There  is  a 
reliable  rumor  in  circulation  that  negotiations  for 
the  sale  of  the  nearly  completed  Everett-Moore  tele- 
phone plant  in  this  city  to  the  Citizens'  company  of 
Grand  Rapids  have  been  consummated.  President 
J.  C.  Richardson  and  Manager  Berry  of  the  Jackson 
company  both  denied  that  a  sale  had  been  made, 
but  acknowledged  that  negotiations  had  been  iii 
progress   for   some  time." 


■Wireless  Telegraphy    in    Disfavor   in 
Hawaii. 

Advices  from  the  Hawaiian  Islands  state  that  the 
wrreless-telegraph  system  there  has  not  been  in  op- 
eratron  lor  two  months,  owing  to  the  inability  of 
the  company  to  pay  us  operators,  and  at  the  annual 
meetmg  the  directors  seriously  considered  the  aban- 
donment of  the  system.  However,  says  a  corre- 
spondent of  the  New  York  Sun,  the  banking  firm 
ot  H.  VVaterhouse  &  Co.  has  agreed  to  provide  funds 
temporarily. 

I  he  wireless  system  in  the  Hawaiian  Islands  is 
pel  haps  the  only  one  in  the  world  established  as  a 
piactical  commercial  enterprise  and  is  evidently  not 
a  financial  success,  the  expenditure  for  its  year  of 
existence  being  somewhere  in  the  neighborhood  of 
$30,000,  while  the  annual  report  of  the  treasurer 
siiowed  a  balance  in  the  bank  of  just  $5,  and  that 
amount  had   been  garnisheed   on  a   debt   of   $g,ooo. 

btations  ^yere  erected  in  May,  1900,  on  Molokai, 
Oaliu,  Lanai,  Maui  and  Hawaii  before  any  attempt 
was  made  to  see  if  they  would  work.  When  the 
trial  was  finally  made  only  two  stations  would  re- 
spond, those  on  the  islands  of  Maui  and  Lanai. 
According  to  the  correspondent's  story,  Marconi 
then  sent  Andrew  Gray,  one  of  the  principal  ex- 
perts of  his  company,  to  Hawaii.  Gray  found  that 
by  establishing  the  stations  on  the  ocean's  edge 
communication  could  be  easily  established,  the  damp 
earth  of  the  beach  acting  as  a  connection  with  the 
receiving  wire.  After  some  delay  the  entire  system 
was  put  in  complete  working  order  before  the  end 
of  the  year,  making  it  possible  to  telegraph  by  re- 
laying a  distance  ot  over  150  miles. 

For  the  first  few'  months  the  system  worked  well, 
and  messages  were  transmitted  easily  and  accurately. 
I  he  public  did  not  appreciate  the  innovation  or  else 
lacked  confidence  because  of  the  first  failure,  and 
patronized  the  new  system  meagerly.  Some  of  the 
plantations  made  use  of  it,  but  the  newspapers  and 
large  commercial  houses,  after  a  few  experiments, 
gave  it  up  as  unsatisfactory. 

Finally,  on  Thansgiving  Day,  1901,  operations 
Mere  altogether  suspended.  One  of  the  operators 
at  a  station  which  formed  the  connecting  line  be- 
tween the  other  points  deserted  his  post  because  he 
had  received  no  salary  for  months,  and  this  threw 
the  entire  system  out.  It  was  then  decided,  in  view 
of  the  fact  that  the  system  was  working  badly,  to 
suspend  operations  entirely  until  certain  improve- 
ments could  be  made  and  new  material  secured. 

F.  J.  Cross,  a  former  resident  of  Buffalo,  N.  Y., 
is  at  the  head  of  the  local  company,  and  is  said 
to  have  perfected  several  ideas  which  he  says  are 
improvements  over  Marconi's,  and  by  which  the 
force  of  the  current  is  greatly  increased.  The  trouble 
A\'ill  probably  end  in  a  reduction  of  the  stock  from 
$100,000  to  $50,000  and  a  reorganization  on  a  new 
basis. 


Terre  Haute  Street-railway  Strike. 
Some  ludicrous  phases  of  the  street-railway  boycott 
at  Terre  Haute  and  Brazil,  Ind.,  are  reported.  A 
minister  was  holding  successful  revival  meetings  at 
Cloverland,  but,  unthinkingly,  made  a  trip  to  Brazil 
on  the  street  car.  As  a  consequence  people  lost  their 
spirituality  and  refused  to  attend  his  meetings. 
Only  nine  persons  attended  his  last  meeting.  The 
police  department  at  Terre  Haute  presented  a  bill 
to  the  street-car  company  for  cab  hire  for  policemen 
going  to  and  from  the  car  barns,  where  a  detail 
was  on  guard,  the  policemen  refusing  to  ride  on  the 
cars.  The  members  of  the  Fire  Department  also  re- 
fused to  ride  on  the  cars,  although  they  rode  free, 
and  the  same  was  true  of  the  special-delivery  post 
boys.  The  great  labor  demonstration  on  February  8th 
was  not  significant,  for  the  reason  that  the  citizens 
refused  to  witness  it.  Mayor  Steeg  asked  the  man- 
a,ger  of  the  street-railway  company  to  take  all  cars 
off  the  streets  and  requested  the  citizens  to  remain 
within  doors.  This  precaiition  was  generally  ob- 
served, and  the  2,500  marchers  had  the  streets  all  to 
themselves,  and  the  parade  was  orderly.  A  great 
mass  meeting  on  Saturday  night  was  addressed  by 
Eugene  Debs,  who  commented  bitterly  on  the  attitude 
of  the  "so-called  better  element."  The  cars  were  not 
run  out  again  until  Sunday  morning. 
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DEVELOPMENT    OF    THE    TELEPHONE    FIELD. 


A  Telephone  Relay  Patented. 
A  patent  for  a  "Telephone  Repeater  or  Relay" 
(No.  692,553),  granted  to  Severn  D.  Sprong  of 
Aletuchcn,  N.  J.,  was  issued  on  February  4tli.  The 
device,  with  its  connections,  is  illustrated  in  the 
accompanying  diagram.  The  principal  feature  of 
the  invention  is  a  closed  and  insulated  glass  cylin- 
drical chamber,  which  contains  a  number  of  super- 
imposed oblong  particles  of  iron  coated  with  carbon. 
The  glass  chamber  is  partly  exhausted  of  air  and 
has  a  carbon  block  in  each  end.  A  coil  of  insulated 
copper  wire  surrounds  the  chamber  and  is  connected 
with  the  main  telephone  line  and  a  copper  cylinder 
surrounding  the  coil.  All  of  these  parts  are  ar- 
ranged to  be  supported  in  a  stationary  position. 
There  is  a  vertically  adjustable  permanent  magnet 
having  adjustable  poles,  and  between  the  magnet 
poles  the  coil  and  its  connected  parts  are  located 
in   such   a  position   that  the  lines  of  force  of  the 
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magnet  are  at  right  angles  to  the  lines  of  force 
set  up  by  the  current  from  the  line  through  the  coil. 
'Ihis  magnet  normally  holds  the  particles  in  a  fixed 
relation.  There  is  also  a  vertically  and  horizontally 
adjustable  magnet  which  has  its  lines  of  force  paral- 
lel to  the  lines  of  force  of  the  coil  current.  -A.  bat- 
tery circuit  and  induction  coil  are  provided,  the 
primary  of  the  latter  being  connected  to  the  carbon 
particles  by  means  of  the  carbon  blocks  in  the  cyl- 
inder. The  secondary  is  connected  with  an  outgoing 
telephone  line  and  receiver.  The  primary  of  the 
induction  coil  is  also  arranged  to  be  connected  to  the 
outgoing  or  receiving  line  in  one  claim  of  the  patent. 


Illinois  Telephone  and  Telegraph  Com- 
pany. 

The  Illinois  Telephone  and  Telegraph  company, 
organized  to  give  telephone  competition  in  Chicago, 
is  pushing  the  work  of  construction  on  its  system  of 
tunnels  under  the  streets  of  the  city.  It  is  stated 
that  work  is  being  carried  on  now  from  eight  shafts 
and  that  already  nearly  six  miles  of  subway  has  been 
completed.  An  inclined  shaft  has  been  sunk  at  Con- 
gress street  and  the  river,  through  which  the  ex- 
cavated material  will  be  carried  to  scows  on  the 
river.  It  is  believed  now  that  the  work  of  construc- 
iion  of  the  tunnels,  which  are  bemg  built  30  feet 
below  the  street  level,  will  be  pushed  forward  at 
the  rate  of  about  a  mile  a  week. 

The  company  plans  to  run  its  telephone  wires 
through  these  tunnels  in  the  business  district,  and  it 
IS  stated  that  a  newspaper  delivery  and  mail  service 
may  be  carried  on  through  the  tunnels  to  depots 
and  outlying  points  by  means  of  electric  cars,  as  the 
subways  are  large  enough.  The  Illinois  Telephone 
and  Telegraph  company  has  contracted  with  the 
Automatic  Electric  company  of  Chicago,  it  is  re- 
ported, for  25,000  automatic  telephones.  Wiring  of 
the  buildings  in  the  business  district  will  commence 
in  a  few  weeks,  it  is  said,  and  it  is  promised  that 
the  company  shall  have  the  25,000  telephones  in 
operation  by  September  ist,  although  this  seems  to 
be  a  great  undertaking  in   the  time  mentioned. 


Central  Union  Company's  Loss. 

The  Central  Union  Telephone  company  suffered 
a  severe  loss  last  week  by  fire  in  the  building  at 
148  Michigan  avenue,  Chicago,  which  it  partially 
occupied.  The  damage  done  by  the  fire  to  the  com- 
pany's property  is  estimated  at  $146,000,  with  $100,- 
000  insurance.  The  telephone  company  occupied 
three  floors  of  the  building,  using  the  second  floor 
as  a  storeroom  and  the  third  and  fourth  floors  as 
a  manufacuring  and  repair  shop.  On  the  second  floor 
was  stored  a  full  line  of  telephone  supplies.  The 
company  is  now  looking  for  temporary  quarters,  and 
Purchasing  Agent  J.  C.  Kinney  says  that  the  busi- 
ness of  his  department  will  be  resumed  in  a  very 
short  time.  As  a  result  of  the  fire  65  of  the  com- 
pany's employes  are  out  of  work.  Ten  years  Sfgo 
the  burned  building  was  a  well-known  electrical 
center  in  Chicago,  as  it  was  the  western  headquarters 
of  the  Thomson-Houston  Electric  company. 


Telephone  News  from  the  Northwest. 

The  Consolidated  Telephone  and  Telegraph  com- 
l)any  has  completed  its  long-distance  line  between 
Alinneapolis  and  St.  Paul  and  Duluth  and  Superior. 

The  Byron  Telephone  company  has  been  formed 
at   Byron,   Minn.,    with   a   capital    stock  of  $5,000. 

The  Harrison  Telephone  company  has  been 
granted  a  franchise  on  the  roads  and  highways  of 
Pennington  County,  S.  D. 

Allen  Tompkins  of  Devils  Lake,  N.  D.,  proposes 
to  form  a  corporation  to  build  long  distance  tele- 
phone lines  and  to  establish  electric-light  plants  in 
North  Dakota. 

The  Farmers  and  Merchants'  Telephone  company 
of  Prairie  City,  Iowa,  has  been  incorporated,  with 
$1,000  capital  stock. 

Thieves  have  been  operating  in  Minneapolis,  who 
seem  to  make  a  specialty  of  robbing  toll  telephone 
boxes.  The  Northwestern  lost  the  contents  of  the 
booths  in  the  Guaranty  Loan  building,  and  at  the 
Union  station.  It  is  believed  that  each  of  these 
booths   furnished   a  haul   of  nearly   $100. 

The  People's  Telephone  company  will  expend 
$5,000  in  improvements  to  its  system  in  Superior, 
Wis.,  and  the  Zenith  Telephone  company  of  Duluth, 
Minn.,  will  make  improvements  and  extensions  on 
tlie  East  End  line  to  cost  $25,000. 

Dr.  Emil  Dorn  of  1069  North  Halsted  street, 
Chicago,  has  written  to  the  council  of  Great  Falls, 
Mont.,  asking  for  a  franchise  to  operate  a  telephone 
system  there.  He  encloses  a  document  such  as  he 
wants.  He  has  also  written  to  Spokane,  Wash., 
where  he  urges  that  a  franchise  be  granted  him. 

The  Lewistown  (Mont.)  telephone  exchange  will 
erect  a  new  building  for  its  exchange,  and  will 
double  the  capacity  of  the  present  switchboard. 

The  Dillon  and  Basin  Telephone  company  has 
filed  articles  of  incorporation  at  Dillon,  Mont.  The 
company  will  install  a  line  between  Wisdom  and 
Jackson. 

The  Northwest  Telephone  company  of  Sejittle. 
Wash.,  has  started  work  for  the  installation  of  an 
independent   system    for   Everett,    Wash. 

The  Independent  Telephone  company  is  erecting 
three  sub-stations  in  Seattle,  Wash.,  for  its  new 
system. 

The  Melbourne  (Iowa)  Telephone  company  has 
been  incorporated,  with  a  capital  stock  of  $10,000. 

The  Northern  Telephone  company  of  Fonda.  Iowa, 
has  increased  its  capital  stock  by  $3,000,  making  it 
:p50,ooo.  The  extension  of  toll  lines  and  the  in- 
crease of  service  make  it  necessary  to  have  larger 
capital   stock.  R. 


Indiana  Telephone  Items. 

'The  continued  low  temperature  and  the  sleet  which 
has  covered  southwestern  Indiana  have  embarrassed 
tlie  progress  of  telephone  building  to  some  extent. 
Poles  used  in  the  construction  ot  lines  throughout 
this  part  of  the  state  are  difficult  to  procure,  as  the 
railroads  have  refused  to  handle  this  class  of  freight 
because  of  the  great  danger  of  the  poles  slipping  off 
the  cars  in  their  ice-covered  condition  and  causing 
serious  wrecks.  When  the  ice  melts  the  work  will 
begin  again. 

the  \vhitestown  Telephone  company  has  filed  ar- 
ticles of  incorporation  with  the  secretary  of  state. 
1  he  exchange  will  be  installed  at  Whitestown,  and 
the  company  will  construct  lines  throughout  the 
western  part  of  Boone  County.  Preston  Smith  is 
president  and  chief  promoter. 

S.  P.  Sheerin,  vice-president  of  the  New  Telephone 
company  and  of  the  New  Long-distance  Telephone 
company  of  Indianapolis,  has  just  returned  from  a 
pleasure  trip  in  Mexico.  He  says  that  there  are 
surely  great  opportunities  for  people  with  money  to 
go  into  the  telephone  business  in  that  country.  The 
mineral  wealth  and  agricultural  opportunities,  the 
latter  with  the  aid  of  irrigation,  are  very  great. 
Labor  is  cheap  and  plentiful.  Land  is  usually  held 
by  the  rich  and  is  owned  in  large  tracts.  Along  with 
these  developments  the  telephone  will  find  a  conspic- 
uous place. 

At  the  second  annual  convention  of  the  township 
assessors  of  Indiana,  held  in  the  State  House,  last 
week,  Union  B.  Hunt,  secretary  of  state,  read  a  paper 
on  "Assessment  of  Telephone  Property."  He  in- 
structed the  assessors  that  the  law  provided  that  all 
local  incorporated  companies  are  to  be  assessed  by 
local  assessors,  while  general  incorporated  companies 
are  assessed  by  the  State  Board  of  Tax  Commission- 
ers. He  urged  telephone  companies  to  use  care  in 
making  reports  to  the  state  board,  and  related  that 
last  year  the  state  board  had  assessed  several  com- 
panies too  high,  because  they  had  not  answered  the 
questions  on  the  blanks  carefully.  He  also  urged 
the  assessors  to  be  careful  in  listing  local  telephone 
lines,  instruments  and  personal  property.  He  said 
that  the  assessed  value  of  telephone  and  telegraph 
property  in  the  state  last  year  was  $4,400,000,  and  he 
was  of  the  opinion  that  the  assessment  was  a  little 
below  the  average  of  assessable  property.  He  in- 
sisted that  Indiana  had  the  best  tax  law  of  any  state 
in  the  Union,  and  all  that  was  necessary  is  to  apply 
its  provisions  to  all  ta-xables.  .  F. 


Ohio  Telephone  Notes. 

In  the  case  of  the  Cleveland  Telephone  company 
against  the  village  of  Chagrin  Falls,  wherein  the 
company  sought  to  enter  the  village  with  a  system. 


Judge  Whyte  of  the  Cuyahoga  County  Probate  Court 
has  handed  down  a  decision  that  if  the  company 
wishes  to  build  a  plant  in  the  village  it  can  do  so, 
but  that  it  must  conform  to  the  restrictions  made 
by  the  Village  Council.  The  company  thought  these 
restrictions  too  heavy  when  it  went  to  the  Probate 
Court,  and,  as  a  result  of  the  decision,  will  prob- 
ably abandon  the  idea  of  building  an  exchange  there. 

At  the  annual  meeting  of  the  Fremont  Telephone 
company,  Fremont,  the  following-named  officers 
were  chosen :  President,  S.  Brinkerhoff ;  vice-pres- 
ident, C.  M.  Russell ;  secretary,  Russ  J.  Christy ; 
treasurer,  John  M.  Sherman.  The  company  has 
700  telephones  in  operation  and  is  in  good  financial 
condition. 

Nothing  has  as  yet  been  decided  as  to  what  will 
be  done  in  the  way  of  enlarging  the  plant  of  the 
Citizens'  Telephone  company  at  Columbus.  The 
plan  of  putting  in  a  sub-station  was  discussed,  but 
it  is  said  that  the  changes  required  for  that  would 
be  too  extensive,  and  that  it  would  be  better  to 
get  a  new  and  much  larger  switchboard  for  the 
main  office.  There  is  not  room  for  a  larger  board 
there,  however,  and  if  one  is  put  in,  space  over 
some  other  building  will  have  to  be  secured  for  the 
addition.  The  company  now  has  about  600  standing 
orders  which  cannot  be  filled.  O.  M.  C. 


Southern  Telephone  Developments. 

The  Home  Telephone  company  of  Smithfield, 
Va.,  has  begun  a  telephone  exchange  at  that  place. 
J.    VV.   HoUaday   is   president. 

The  Henderson  Telephone  company's  long-dis- 
tance line  to  Beaufort,  N.  C,  will  be  extended  to 
Morehead  City. 

The  rumored  purchase  of  the  Home  Telephone 
company  of  Tuscaloosa,  Ala.,  by  the  Southern  Bell 
is  reported  to  have  been  confirmed  by  J\'.  P.  Prowell. 

The  Gastonia  Telephone  company  of  Gastonia, 
N.  C,  is  building  a  double  metallic  line  to  Lincoln- 
ton. 

The  annual  meeting  of  the  stockholders  of  the 
Cumberland  Telephone  and  i  elegraph  company  was 
held  recently  at  HopkinsviUe,  Ky.,  the  place  desig- 
nated in  the  charter  for  such  meetings.  An  increase 
of  19,000  subscribers  was  made  during  the  year, 
making  the  total  number  of  subscribers  now  76,000. 

The  transfer  of  the  Monroe  (La.)  telephone  ex- 
change to  the  Cumberland  company  has  not  yet  taken 
place,  and  will  not  for  some  days  to  come,  as  there 
are  some  necessary  legal  formalities  to  be  gone 
through  with. 

As  a  result  of  the  recent  storm  almost  half  of  the 
Cumberland  Telephone  company's  poles  in  Lexing- 
ton, Ky.,  and  surrounding  country  are  down,  and 
less  than  a  fourth  of  the  lines  are  in  operation, 
i  ne  loss  is  estimated  at  $50,000.  L. 


Telephoning  from  Trains  on  the  Illinois 
Central. 

Successful  e.xperiments  in  telephoning  from  trains 
have  been  made  in  the  last  few  days  on  the  Illinois 
Central  railroad  between  Kankakee  and  Kempton, 
111.,  a  distance  of  26  miles,  and  between  Kankakee 
and  Champaign,  111.,  a  distance  of  about  65  miles. 
The  Illinois  Central  is  making  an  extensive  installa- 
tion of  telephones  throughout  its  5,400-mile  system, 
with  the  idea,  ultimately,  of  transmitting  train  orders 
by  telephone.  It  is  constantly  experimenting  with 
this    end    in   view. 

In  the  train  tests  referred  to  above  the  trains 
were  stationary.  Temporary  connections  were  made 
with  the  telegraph  wires  alongside  the  track.  Both 
the  locomotive  and  the  following  cars  of  the  train 
were  thus  connected,  but  the  talking  trom  the  coaches 
was  the  more  successful,  owing  to  the  noises  from 
escaping  steam  and  other  causes    on  the  locomotive. 

In  both  cases,  however,  the  same  success  that 
has  been  achieved  on  eastern  lines  was  not  attained, 
because  of  the  high  voltage  of  the  dynamo  current 
used  on  the  Illinois  Central,  compared  to  the  ordi- 
nary gravity-cell  current  used  in  the  East.  The 
separation  of  the  telephonic  and  telegraphic  current 
was  made  by  means  of  individualizing  condensers, 
which  grounded  the  telephone  current  through  the 
engine  and  the  steam  pipes  of  the  cars.  It  was 
found  that  the  telephonic  communications  did  not 
interrupt    the    Morse    code. 

The  tests  were  conducted  by  S.  B.  Willey,  E.  L. 
Granel  and  G.  E.  Milligan  of  New  York,  and  the 
telephone  instruments  used  were  manufactured  by 
the  North  Electric  company  of  Cleveland,  Ohio. 
The  system,  which  is  designed  to  be  used  principally 
in  emergencies,  has  been  in  operation  for  some  time 
on  the  Rome,  Watertown  and  Ogdensburg  division 
of  the  New  \ork  Central. 


The  Central  Union  Telephone  company  (Bell)  at 
Upper  Sandusky,  Ohio,  which  has  heretofore  been 
charging  $2  a  month  for  business  service  and  50 
cents  for  residences,  on  individual  lines,  is  said  to 
be  changing  to  four-party-line  service,  with  no  re- 
duction in  rental,  and  even  in  some  cases  with  an 
advance  in   rates. 


February  15,   1902 

Telephones  in  Belgium.' 

By  George  W.  Roosevelt. 

On  account  of  dissatisfaction  with  the  present 
system  of  telephone  subscription  (.by  which  all  sub- 
scribers are  assessed  alike  for  yearly  local  privi- 
leges), the  minister  of  railways,  posts,  and  tele- 
graphs has  decided  that  it  will  be  abandoned  in 
favor  of  the  more  rational  message  system,  which 
is  expected  to  bring  about  an  enormous  increase 
in  telephonic  communication. 

It  may  be  interesting  to  watch  the  movement 
here,  because  in  Belgium,  probably  more  than  in  any 
other  country  of  Europe,  the  most  recent  American 
practice  in  telephone  construction   is  followed. 

As  introductory,  it  may  be  said  that,  in  1S95,  at 
an  expense  of,  roughly,  $1,200,000,  the  Belgian  gov- 
ernment obtained  a  monopoly  of  telephonic  com- 
munication, absorbing  the  interests  of  the  Com- 
pagnie  Beige  du  Telephone  Bell,  the  Compagnie 
Liegois  du  Telephone  Bell,  and  various  other  small 
companies. 

For  telephonic  purposes,  Belgium  is  divided  into 
17  zones  or  areas,  each  with  a  large  central  ex- 
change. These  zones  are  not  arbitrarily  assigned, 
but  allotted,  and  very  successfully,  to  obtain  the 
most  efficient  service.  Nearly  all  the  local  service 
of  Belgium  is  dependent  upon  the  single-wire,  non- 
metallic  circuit  system ;  but  the  government  is 
slowly  making  changes.  The  two  zones  of  Brus- 
sels and  Charleroi  are  now  nearly  entirely  equipped 
with  metallic  circuits ;  the  zones  of  Antwerp  and 
Liege  are  under  study. 

A  subscriber  is  entitled  to  communication  with 
any  other  subscriber  in  the  same  zone,  irrespective 
of  distance ;  also  to  commimicate  over  long-distance 
lines,  at  the  regular  rate,  if  he  deposits  at  the  begin- 
ning of  each  month  an  amount  covering  his  esti- 
mated monthly  expenses.  He  is  entitled  to  tele- 
phonic delivery  of  telegrams  which  may  come  to 
him.  The  free  delivery  by  telephone  of  telegrams 
is  a  great  advantage  and  the  privilege  is  almost 
universally  used.  Mistakes  are  very  rare  and  are 
guarded  against  with  the  utmost  care,  a  key  being 
furnished  whereby  words  not  unlike  in  sound  may 
be  clearly  defined. 

The  flat-rate  system  of  subscription  varies  con- 
siderably, in  proportion  to  the  magnitude  and  im- 
portance of  the  locality ;  thus,  the  Brussels  and  Ant- 
werp rate  is  250  francs  ($48.25)  ;  the  Charleroi  rate, 
200  francs  t$38.(:o)  ;  and  the  rate  in  the  five  small 
exchanges  built  by  the  government,  170  francs 
($32.81),  or  for  a  three  years'  contract,  150  francs 
($28.95)  ;  this  is  for  a  radius  of  one  kilometer 
(0.62137  mile)  ;  longer  lines  in  proportion  to  the 
length. 

The  rate  for  interurban  service  is  one  franc 
(19.3  cents)  per  message  of  five  minutes,  irre- 
spective of  distance.  The  time  may  be  doubled  for 
1.50  francs  (29  cents),  but  for  longer  than  10  min- 
utes the  rate  is  one  franc  (19.3  cents)  each  addi- 
tional  five  minutes. 

International  trunk  lines  now  connect  with  France, 
Germany,  Holland,  and  the  Grand  Duchy  of  Lux- 
emburg. There  are  four  direct  lines  between  Brus- 
sels and  Paris.  A  line  with  England  is  under  con- 
struction. The  land  lines  are  now  quite  finished 
and  the  cable  is  being  laid.  All  the  international 
lines   are   of   the  metallic-circuit   type. 

Rates  for  international  service  are  for  five  min- 
utes, and  are  governed  by  distance  and  the  period 
of  day  or  night.    Thus: 


Up  to  50  kilometers.. 
50  to  150  kilometers.. 
150  to  250  kilometers. 
250  to  350  kilometers. 
Extra  100  or  fraction. 


Night. 


Total  number  of  messages  120,075 

Increase  over  previous  year 30,560 

Belgium  is  woefully  deficient  in  public  telephones, 
there  being  only  100  public  telephones  in  the  whole 
country;  often  in  a  large  town  there  is  but  one 
such  convenience.  The  rate  for  sending  local  mes- 
sages is  five  cents  for  five  minutes. 

The  17  zones  of  telephonic  operation  cover  about 
one-half  of  Belgium.  It  is  unlikely  that  these  zones 
will  increase  their  areas  to  any  great  extent.  The 
predominance  of  single  wires  will  check  any  great 
advance  in  the  number  of  communications  after  the 
message  system  of  subscription  is  instituted,  and 
any  increase  in  the  use  of  the  telephone  will  make 
the  transformation  in  the  matter  of  metallic  circuits 
slower  than  ever. 

The  central  bureaus  are,  for  the  most  part,  well 
constructed  and  along  the  lines  of  the  most  recent 
American  practice.  The  great  new  exchange  in 
Brussels,  in  particular,  is  a  model  of  its  kind.  The 
simplicity  of  telephonic  communication  within  a 
given  zone  is  marked.  Each  zone  has  one  large 
central  exchange,  and,  as  a  rule,  nearly  all  the  wires 
of  the  zone  are  directly  connected  with  it.  In  this 
the  Belgian  telephone  system  has  a  great  advantage 
over  the  telephone  systems  of  the  United  States, 
where  the  distances  are  often  so  great  that  direct 
connection  with  one  great  central  exchange  is  im- 
possible. The  absence  of  a  large  number  of  inter- 
mediate exchanges  makes  any  increase  in  telephonic 
communication  easy  of  control. 

The  government  has  stated  its  intention  to  place 
all  wires  in  the  large  towns  in  underground  con- 
duits,   but    the    advance    in    this    matter    has    been 

I.  United  States  consular  report  dated  December  14,  1901. 
Mr.  Roosevelt  is  consul  at  Bmssels. 
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slight.  The  conduits  adopted  for  Brussels  are  of 
vitrified  clay  pipes  and  are  of  .American  origin. 

As  to  the  out-of-door  work  in  Belgium,  as  com- 
pared with  that  done  in  the  United  States,  the  only 
notable  difference  consists  in  the  use  of  more  iron 
structures — that  is,  more  iron  poles  and  iron  fix- 
tures. In  Germany,  Switzerland,  and  Belgium  ex- 
pensive and  ornamental  iron  poles  are  quite  gen- 
eral   in  the  cities. 

Nearly  all  the  instruments,  exchange  parapher- 
nalia, elc,  of  Belgium,  are  manufactured  by  the 
Bell  Telephone  ]\Ianufacturing  Company  of  Ant- 
werp, and  although  this  company  is  distinctly  a 
Belgian  concern,  it  is  pleasing  to  note  ihat  its  output 
is  designed,  with  slight  modifications,  in  accordance 
with    the   most   recent  American    improvements. 

Most  of  the  statistics  herein  contained  are  for  the 
year    1899,  ■  the  most   recent   data  obtainable. 


Chicago    Telephone-rate    Controversy. 

Fojlowing  the  decision  of  Judge  Tuley.  restraining 
the  Chicago  Telephone  company  from  charging  more 
than  a  ma.ximum  rate  of  $125  a  year  for  telephone 
service,  a  second  suit  is  about  to  be  started  by  the 
Illinois  Manufacturers'  association  for  the  recovery 
of  the  money  which,  it  is  claimed,  was  unjustly 
collected  by  the  telephone  company  during  the  last 
nine  years  by  charging  a  maximum  rate  of  $175. 
This  amount  is  estimated  at  $2,000,000  or  over,  and 
an  appeal  has  been  taken  from  Judge  Tuley's  deci- 
sion in  the  first  suit.  A  fresh  contention  has  arisen 
between  the  company  and  the  association  in  the 
matter  of  furnishing  bonds  to  safeguard,  during  the 
pendency  of  the  appeal,  the  $50  a  year  rental  that  is 
in  dispute.  The  company  others  to  take  payment 
at  the  rate  of  $125  while  the  appeal  is  pending,  each 
subscriber  aft'ected  to  furnish  a  bond  to  pay  up  the 
additional  $50  if  the  Supreme  Court  reverses  Judge 
Tuley.  Or  it  will  continue  to  accept  $175,  as  be- 
fore, giving  a  bond  itself  to  return  the  surplus  to  the 
subscribers  if  Judge  Tuley's  decision  is  upheld.  The 
association  is  not  satisfied  with  either  plan,  how- 
ever, and  the  matter  is  still  unsettled. 

As  soon  as  the  necessary  data  can  be  collected 
the  second  suit — that  for  back  rentals  in  excess  of 
$125  a  year — w^ill  be  brought,  and  the  telephone 
company  is  expected  to  defend  itself  on  the  ground 
that  the  maximum  rate  of  $125,  mentioned  in  the 
city  ordinance,  was  too  low  to  maintain  and  operate, 
and,  in  fact,  was  not  intended  to  apply  to  the  serv- 
ice as  it  was  improved  in  1893  by  the  installation 
of  long-distance  instruments  and  complete  copper 
circuits. 


TELEPHONE  MEN. 


John  W.  Layne,  president  of  the  Carthage  (Mo.) 
Electric  Telephone  company,  was  in  Chicago  this 
week. 

Frank  E.  Bell  of  Desplaines,  111.,  promoter  of  and 
contractor  for  Independent  telephone  exchanges, 
states  that  he  has  secured  franchises  for  exchanges 
in  Old  and  New  Decatur,  Ala. 

Samuel  W.  Leedom,  for  10  years  secretary  and 
auditor  of  the  New  England  Telephone  and  Tele- 
graph company,  died  at  his  home  in  Newton,  Mass., 
on  February  9th,  aged  50.  Pneumonia  was  the  cause 
of   death. 


EXTENSIONS   AND    IMPROVEMENTS. 

The  Home  Telephone  company  of  Bloomington, 
111.,  has  awarded  to  W.  H.  Crumb  &  Co.  of  Chicago 
the  contract  for  placing  all  its  wires  and  cables 
underground  in  the  fire   district  of   Bloomington. 

The  Hudson  River  Telephone  company  has  issued 
a  circular  announcing  that  the  board  of  directors 
has  voted,  to  issue,  at  par,  4,000  shares  of  new  stock 
to  stockholders  of  record  at  the  close  of  business 
February  8th.  Shareholders  will  be  entitled  to  sub- 
scribe for  the  new  stock  in  the  proportion  of  one 
new  share  for  every  eight  shares  now  held.  The 
funds  received  from  the  sale  of  the  new  stock  will 
go  for  new  construction  work. 


NEW  COMPANIES. 

The  People's  Telephone  company  has  been  incor- 
porated at  Helena,  Mont.  The  company  will  con- 
struct lines  in  Butte  and  Helena  and  other  cities 
of  the  state.  It  is  capitalized  at  $300,000,  with  head- 
quarters at  Butte. 

Spencer  Ford  and  others  of  Bryan,  Texas,  have 
organized  the  Brazos  Telephone  company,  with 
headquarters  at  Bryan.  The  company  will  build  a 
long-distance  line  from  Austin  to  Hempstead  and 
from  Hempstead  to  Denison. 

The  Alaska  and  Pacific  States  Telephone  company 
has  been  incorporated  at  Seattle,  Wash.,  with  a 
capital  stock  of  $1,000,000.  The  incorporators  are 
W.  H.  Parry,  A.  L.  Kasson,  F.  A.  Wing,  S.  B. 
Hicks  and  C.  O'Brien  Redeen.  The  company's  in- 
corporation papers  state  that  the  purposes  of  the 
company  are  to  build  and  maintain  telephone  lines, 
etc.,  in  the  Pacific  states,  Alaska  and  Mexico. 

The  New  Jersey  Subway  companv  has  filed  articles 
of  incorporation  at  Trenton,  N.  J.  The  capital  is 
fixed  at  $100,000.  The  incorporators  are  Robert  A. 
Montgomery,  Frank  H.  Leonard  and  Alfred  M. 
Worstal.  The  company  has  been  formed  for  the 
purpose  of  putting  the  wires  of  the  Interstate  Tele- 
phone company  underground  in  such  places  as  require 
the  burying  of  the  wires.  The  company  is  said  to  be 
really  an  offshoot  of  the  telephone  company. 
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GENERAL  TELEPHONE  NEWS. 

Rural  telephones  were  put  to  a  new  use  in  the 
country  northeast  of  Aurora,  111.,  a  few  days  ago, 
when  the  hue  and  cry  for  a  wolfhunt  went  over  the 
wires  and  brought  farmers  out  of  their  houses  to 
scour  the  woods.  A  considerable  loss  of  stock  in 
that  locality  has  been  caused  by  the  wolves  lately, 
and  the  hunt  arranged  by  telephone  was  successful! 

The  Salem  (Ind.)  Democrat  of  recent  date  says- 
■It  IS  the  purpose  of  the  Cumberland  Telephone  and 
1  elegraph  company  to  extend  its  system  to  "every 
town,  no  matter  how  small,  throughout  the  entire 
section ;  and  in  all  of  the  cities  and  towns  to  put  a 
telephone,  at  the  most  reasonable  rates,  within  easy 
and  immediate  reach  of  every  person,  no  matter  how 
lunUed  their  means  may  be." 

Professor  Mario  Russo  D'Asar  of  Germanv  is 
said  to  have  patented  a  "telephone  for  trains'"'  by 
means  of  which  the  crew  of  a  moving  train  can 
communicate  with  the  crew  of  another  moving  train 
on  the  same  track  or  with  station  agents  along  the 
line.  According  to  newspaper  report,  the  device 
was  given  a  practical  test  at  Nuttersling-Grossloke, 
Germany,  a  short  while  ago,  and  proved  successful. 

Owing  to  the  changes  involved  in  placing  the  new 
swilcliboards  in  its  main  exchange  in  Boston,  the 
New  England  Telephone  and  Telegraph  company  has 
taken  so  much  additional  space  in  the  Bell  Telephone 
Jiuildmg  that  it  is  crowding  the  parent  American 
company.  Consequently,  to  give  the  latter  company 
he  room  it  needs,  the  New  England  company  has 
leased  five  floors  in  the  Converse  Building,  which  ad- 
joins the  Bell  Building  and  which  is  being  enlarged. 

The  Madison-Clark  Telephone  company  of  Lon- 
don,  Ohio,   has  issued   a   new   directory  dated  Feb- 

ITJJ  '1  .^hVo""^''',°''y  ^'^™^  'h^'t  the  company 
besides  havmg  680  subscribers  in  London,  has  450 
subscribers  m  Mechanicsburg,  250  in  South  Charles- 
on,  300  in  Mount  Sterling,  280  in  Plain  City  and 
wi.f  T  ff  "'  ^if"^"'',  "^onnert'ons  with  Sedalia, 
Wes  Jefferson,  Plattsburg  and  Vienna  X-roads 
South  Solon  and  Cedarville.  F.  W  Peirce  is  fhp 
manager.  '  ""  ^"^ 

h^iT-n"'l°'^^  *'"°™  Kentucky  state  that  while 
Judge  Durham  magistrate  in  the  VVildie  district 
was  in  Mount  Vernon  a  few  days  ago  he  was  called 
up  over  the  telephone  by  Constable  Hai^ry  Jones 
who  said  that  he  had  a  prisoner  charged  with  breach 
of  the  peace,  who  asked  an  immediate  trial.  It  was 
agreed  to  conduct  the  trial   by  telephone.     Half  an 

CaZl'^'L"^  'K  T^"  ^y  J"'ig=  Durham  anS 
County  Attorney  Bethurum  at  one  end  and  the 
Z"J  ^^l"  'T'J  ^^^'^"dant  at  the  other,  concluded  the 
trial,   the   defendant   being  fined. 

A  story  comes  from  Hagerstown,  Ind.,  to  the 
effect  that  two  farmers  living  about  10  miles  from 
tnat  place  have  been  telephoning  without  conduct- 
ing wire  for  two  months.  The  two  farmers  live 
a  mile  apart  at  the  ends  of  separate  rural-telephone 
lines  which  terminate  at  Lewisville,  six  miles  dis- 
tant It  was  noticed  after  the  telephones  were  out 
m  that  when  one  man  rang  his  bell  that  of  the 
other  would  ring,  and  the  latter  would  be  able  to 
hear  every  word  of  the  conversation.  There  is  said 
to  be  no  known  communication  between  the  two 
systems. 

The  Mexican  government  has  appointed  a  com- 
mission to  examine  into  the  condition  of  the  tele- 
phone system  of  the  City  of  Mexico  with  the  view 
of  ascertaining  whether  it  is  not  advisable  for  an 
order  to  be  issued  requiring  all  telephone  wires  to 
be  placed  underground.  It  is  asserted  that  the  tele- 
phone system  in  that  city  has  grown  to  such  large 
proportions  that  the  streets  are  crowded  overhead 
with  wires  and  that  the  posts  have  become  a 
nuisance.  It  is  expected  that  the  commission  will 
recommend  that  the  wires  be  ordered  placed  under- 
ground. 

Telephone  service  on  shipboard  is  still  enough  of 
a  novelty  to  render  interesting  the  complete  systems 
aboard  the  fine  new  steamships  La  Savoie  and  La 
Lorraine,  now  sailing  between  New  York  and  Havre 
i  here  are  on  board  of  each  of  these  vessels  four 
switchboards,  three  of  which  give  service  to  three 
sections  of  staterooms,  while  the  fourth  serves  the 
luxurious  chambers  on  the  quarterdeck.  Each  room 
IS  supplied  with  two  telephones,  for  the  greater  con- 
venience of  travelers,  so  that  in  each  of  the  first 
two  sections  there  are  128  instruments,  in  the  third 
section,  72,  and  in  the  range  on  the  promenade  deck 
there  are  32.  In  addition  to  the  passenger  service, 
there  is  telephonic  communication-  between  the 
bridge,  the  captain's  room,  the  engine  room  and 
various  stations  of  navigation  throughout  the  ships. 


MANUFACTURERS    AND    DEALERS. 

The  telephone  department  of  the  Electric  Appli- 
ance company  of  Chicago  is  having  a  great  demand 
for  its  No.  36  cabinet-type  bridging  telephone:  This 
telephone,  especially  equipped  with  a  five-magnet 
generator,  is  the  one  the  company  is  pushing  for 
rural-line  work. 

The  International  Telephone  Manufacturing  com- 
pany of  Chicago  reports  a  large  demand  from  ex- 
changes for  its  patented  short  key  with  long  springs. 
The  International  key,  it  is  said,  is  one  of  the  most 
strongly  constructed  and  compact  circuit-changers 
on  the  market  and  is  especially  adapted  for  use  on 
central-energy,  multiple  and  toll-line  switchboards 
where  a  large  number  are  desired  in  a  small  space. 
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Reconstructing  or  Modernizing    Central 

Stations.' 

Bv  O.  M.  Rau. 

Tile  extraordinarily  rapid  evolution  made  in  elec- 
trical equipment  has  made  it  impossible  to  keep  our 
stations  abreast  of  the  limes,  and  the  discouragement 
of  the  enterprising  manager  who  attempts  to  keep 
his  equipment  "up-to-date/"  only  to  liud  that  before 
his  improvements  are  in  practical  operation  his 
jilant  is  as  much  a  back  number  as  before,  has  been 
llie  rule  rather  than  the  exception,  not  only  in  the 
Muallcr  installations,  but  also  in  the  most  important 
electrical  construction  recently  completed. 

With  this  condition  there  is  some  excuse  for  the 
obsolete  apparatus  in  operation  in  the  majority  of 
smaller  central  stations  throughout  the  country,  the 
inefficiency  of  which  makes  the  problem  of  the  ad- 
visability of  reconstruction  one  of  simple  mathemat- 
ics. 

The  highest  development  has  by  no  means  yet 
been  obtained  in  perfecting  electrical  generating  ap- 
paratus and  methods  of  distribution,  but  there  are  a 
number  of  definite  conditions  which  can  be  acknowl- 
edged as  sufficiently  developed  to  leave  little  doubt 
of  their  permanency,  and  that  future  development 
will  be  in  minor  details,  which  would  not  depreciate 
the  apparatus  in  anything  like  the  proportion  the 
improvements  of  the  last  five  years  h:ive.  For  this 
reason  any  of  the  old  plants  which  have  been  holding 
on  to  their  old  equipment  with  the  hope  of  making 
no  mistake  in  changing  to  the  best,  should  not  hesi- 
tate to  act,  as  the  depreciation  on  old  equipment  is 
rapidly  increasing,  and  the  time  is  not  far  distant 
when  an  old-type  open-arc  or  alternating-current 
generator  will  be  unsalable,  and  its  value  will  not 
be  more  than  so  much  scrap  metal,  no  matter  how 
good  its  condition  may  be.  No  better  example  of 
this  rapid  depreciation  can  be  cited  than  the  open 
multiple  arc  lamp,  which  is  to-day  entirely  super- 
seded by  the  enclosed-arc  lamp. 

I'he  steam  equipment  of  these  stations,  as  a  rule, 
receives  its  share  of  attention,  and  modern  devices 
to  increase  the  efficiency  are  noticeable  in  any  of 
the  smaller  plants,  but  when  it  comes  to  the  elec- 
trical apparatus  the  condition  is  quite  different.  We 
often  find  a  number  of  small  old-type  alternators. 
an  assortment  of  25-light  and  perhaps  a  50-light 
series  arc  generator,  and  occasionally  a  500-yolt 
power  generator,  all  driven  by  a  mass  of  belting, 
shafting,    clutch   pulleys,   etc. 

A  proposition  of  this  kind  naturally  causes  some 
hard  thinking  before  a  conclusion  as  to  what  to 
keep  and  what  to  throw  out  can  be  arrived  at.  The 
plant  must  furnish  power,  incandescent  and  arc  light 
for  commercial  purposes,  and  light  the  city  streets, 
the  latter  preferably  done  by  a  separate  circuit  from 
that  supplying  commercial  lighting. 

A  short  time  ago  a  large  arc  machine  of  100  or 
125  lights'  capacity,  to  displace  a  number  of  smaller 
ones,  would  have  been  recommended  for  the  city 
service,  W'hile  for  the  commercial  service,  no  two 
suggestions  would  have  been  the  same,  except  to 
get  large  units  and  do  away  w-ith  shafting,  all  of 
which  would,  no  doubt,  have  increased  the  efficiency 
of  the  plant  sufficient  to  warrant  the  improvements, 
but  they  would  not  have  simplified  or  economized 
the  operation  of  the  plant  to  any  great  extent. 

The  recent  development  of  the  alternating  current 
has  demonstrated  that  for  the  average  central  sta- 
tion (and  I  might  go  tarther  and  include  isolated 
plants)  the  flexibility  of  alternating  currents  leaves 
little  to  be  desired,  and  for  covering  the  unlimited 
demand  that  may  come  within  the  scope  of  a  modern 
central    station   it  is    perfectly   suited. 

The  efficiency  of  all  apparatus  in  connection  with 
alternating  currents  has  reached  a  stage  of  per- 
fection where  no  other  class  of  service  can  equal  it, 
and  its  application  for  commercial  purposes  is  uni- 
versal, with  the  exception  of  direct  charging  of  stor- 
age batteries,  which,  at  present,  is  not  a  defect  to 
be  seriously  considered. 

To-day  the  solution  of  our  reconstruction  problem 
is  a  simple  one,  and  has  none  of  the  questionable 
points  to  cause  delay  in  obtaining  its  proper  solution 
that  confronted  the  manager  formerly. 

A  single  generator,  covering  all  classes  of  service 
desired,  takes  the  place  of  our  former  assortment, 
and  either  direct-connected  or  direct-belted  solves 
the  shafting  problem.  If  this  generator  is  obtained 
large  enough  so  that  the  engine  is  the  weaker  part 
of  the  unit,  in  case  of  a  heavy  overload  or  short- 
circuit,  this  excess  of  capacity  is  a  valuable  safe- 
guard   against    its   destruction. 

Reconstructing  a  plant  on  these  lines  means  aban- 
doning all  generators  and  installing  one  or  two  (pref- 
arably  two)  direct-belted  (in  the  latter  case  from 
separate  engines)  three-phase  alternating-current 
generators  of  the  four-wire  type,  having  2.COO  volts' 
potential   to    the   fourth   or    neutral   wire. 

■This  generator  can  be  used  for  various  classes  of 
service  from  the  separate  phases,  taking,  for  instance, 
the  commercial  incandescent  and  arc  lights  in  the 
business  district  from  phase  number  i  to  neutral, 
installing  at  a  convenient  location  close  to  the  center 
of  load  a  large  transformer  or  bank  of  transformers, 
preferably  placed  in  a  manhole  underground  instead 
of  attempting  to  hang  the  enormous  weight  of  the 
larger  transformers  on  poles  where  they  are  a 
continual  source  of  anxiety  and  danger,  as  well  as 
unsightly. 

These  transformers  are  to  be  connected  to  a  sec- 
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(.mdary  three-wire  distribution  system,  and  if  the 
plant  was  previously  operated  on  the  direct-current 
three-wire  system,  no  better  network  could  be  de- 
sired to  which  to  connect  the  transformer.  The 
primary  side  of  the  transformer  would  receive  the 
current  at  aiiproximately  2,000  volts  through  a  feeder 
from   phase   No.    1,   as   before   stated. 

The  outlying  commercial  business  would  be  taken 
care  of  by  phase  No.  2,  similarly  to  the  present 
method  of  single-phase  distribution,  by  placing  sep- 
arate smaller  transformers  at  such  points  as  will 
serve  the  largest  number  of  customers,  or  when 
distance  becomes  too  great,  a  transformer  for  a 
customer.  But  in  all  cases  the  three-wire  secondary 
should  be  strictly  adhered  to,  so  that  as  the  city 
expands  and  the  business  district  grows,  each  sec- 
ondary network  may  become  part  of  the  main  sec- 
ondary distribution  system.  All  service  should  be 
three-wire  wherever  practical,  and  care  should  be 
taken  to  keep  those  that  are  two-wire  alternately  on 
each  side  of  the  system.  This  will  maintain  as  near 
as  practical  a  balanced  load  on  the  transformer. 

From  phase  No.  3  the  city  arc  circuits,  through 
constant-current  transformers,  can  be  served,  and 
with  the  alternating-current  scries  enclosed-arc  lamp 
ihe  highest  economy,  as  well  as  the  most  satisfactory 
street  lighting,  can  'be  obtained.  These  transformers 
can  be  located  in  the  main  power  house,  or  at  trans- 
former stations,  centrally  located  in  the  lighting 
districts.  In  the  latter  case  any  shed,  store  or 
basement  space  could  be  utilized,  as  they  require 
very  little  room.  Or,  if  desirable,  they  could  be 
placed  in  underground  manholes,  similar  to  the 
transformers  for  the  commercial  circuits,  although 
special  attention  must  be  paid  to  thorough  ventila- 
tion and  drainage,  so  as  to  prevent  trouble  from 
the  high  voltage   of  the   circuits. 

The  trimmer  of  the  route  centering  at  these  trans- 
former stations  should  be  held  responsible  for  this 
station  and  be  required  to  start  the  lights  by  closing 
the  circuit  on  these  transformers  at  the  proper  time. 
This  will  insure  reliable  service  and  avoid  any  diffi- 
culties that  are  encountered  if  started  from  the  main 
plant,  from  where  they  can  readily  be  shut  down 
by    opening   the    primary    circuit. 

The  expense  of  trimming  and  maintenance  of  the 
enclosed  over  the  open-arc  system  is  very  much 
reduced,  while  the  usual  deduction  for  lights  out, 
with  its  disagreeable  controversy  with  the  city  offi- 
cials, is  practically  eliminated. 

For  the  power  circuits  a  separate  three-phase 
feeder  would  be  required  from  which  power  for 
niQtors  would  be  taken,  using  a  group  of  three 
transformers  with  a  Y  connection  on  the  primary 
side  and  a  delta  connection  on  the  secondary  side,  re- 
ducing the  approximately  4,000-volt  primary  to  220- 
volt  secondary.  These  transformers  should  be  lo- 
cated so  that  the  three-phase  secondary  circuit  would 
reach  a  number  of  power  customers,  as  the  installa- 
tion of  transformers  for  single  customers  becomes 
very  expensive.  By  the  use  of  three-phase  motors 
all  trouble  from  excessive  starting  currents  is  over- 
come, and  motors  of  any  capacity  within  the  range 
of  the  generating  station  can  be  successfully  oper- 
ated without  any  material  effect  on  the  incandescent 
circuits. 

Ihe  most  important  feature  of  this  method  of 
distribution  is  the  absolute  control  of  each  system, 
and  the  perfect  regulation  which  can  be  obtained 
irrespective  of  the  unbalanced  condition  of  the  load. 

The  series  arc  system  being  automatically  taken 
care  of  by  the  constant-current  transformer,  the 
three-wire  power  circuit  is  not  materially  affected 
by  variable  loads,  while  on  the  commercial-lighting 
circuits,  regulating  transformers  giving  a  range  of 
10  per  cent,  above  or  below  the  generator  potential 
can  be  placed  in  each  feeder,  and  by  means  of  a 
hand  wheel,  constant  potential  can  be  maintained 
under  all  conditions  of  load. 

In  some  instances  a  source  of  revenue  is  available 
at  a  considerable  distance  from  the  station — per- 
haps a  neighboring  town,  too  small  for  an  independ- 
ent plant,  a  manufacturing  plant,  or  some  institution 
too  far  distant  to  be  reached  economically  by  the 
ordinary  1,000-volt  system.  In  this  case  a  feeder 
of  two  wires  from  one  of  the  phases  is  used,  giving 
a  potential  of  approximately  4,000  volts,  at  which 
pressure  the  feed  wire  becomes  a  small  factor,  and 
a  considerable  distance  can  be  economically  reached. 
By  using  two  standard  2,000-volt  transformers  with 
primaries  in  series  and  secondaries  connected  for 
standard  voltage,  using  the  three-wire  secondary 
distribution  system,  such  business  can  be  successfully 
taken  care  of. 

In  advocating  the  three-wire  secondary  distribu- 
tion system,  many  points  of  advantage  are  obtained, 
the  most  important  being  the  availability  of  220-volt 
current  at  all  services.  Not  only  is  the  tendency 
to  increase  the  voltage  of  incandescent  lamps  little 
by  little,  but  the  time  is  not  far  distant  when  a 
220-volt  lamp  will  be  as  efficient  as  those  of  lower 
voltage,  and  with  the  supersedence  ot  the  multiple 
enclosed-arc  lamp  by  the  Ncrnst  lamp,  the  advisa- 
bility of  providing  220-volt  secondary  service  cannot 
be  questioned. 

In  preparing  these  few  remarks  my  object  was  to 
point  out  a  plan  of  reconstructing  the  many  smaller 
central  stations  which  arc  operating  with  old,  ineffi- 
cient apparatus,  the  value  of  which  is  so  rapidly  de- 
preciating that  most  of  it  can  only  be  appraised 
at  scrap  value,  the  owners  of  which  have  been 
delayed  in  taking  action  due  to  the  rapid  change 
made  in  electrical  apparatus,  and  I  hope  my  sug- 
gestions may  help  to  decide  this  perplexing  question. 


Discussion. 

11.  J.  Gille  of  St.  Paul,  Minn.:  I  would  like  to 
ask  i\tr.  Rau  one  or  two  questions  in  regard  to  the 
general  scheme  that  he  proposes.  In  changing  over 
I  take  it  for  granted  that  he  refers  to  changing  from 
the  direct-current  system  to  an  alternating  system. 
How  does  he  dispose  of  the  perplexing  question  of 
electrically    driven    elevators  ? 

Mr.  Kau  :  Regarding  the  regulation  of  the  three- 
phase  motor,  there  are  a  number  of  devices  in  the 
market  accomplishing  that  object  very  economically 
but  a  controlling  device  in  the  form  of  a  magnetic 
clutch  solves  the  problem.  The  motor  is  attached 
to  a  magnetic  clutch,  and  as  the  fields  of  this  clutch 
are  energized,  it  transmits  the  power  at  a  variable 
speed  to  the  shaft  it  drives.  I  do  not  know  whether 
that  device  has  been  advertised  extensively  but  1 
have  e.xperimented  with  it  and  found  it  very  satis- 
factory. ■' 

Mr.  Gille :  I  would  like  to  ask,  in  a  city  where 
they  do  considerable  heating  and  have  a  great  many 
small  isolated  stations  that  run  their  own  plants  in 
the  winter  time,  direct-current  arc  lamps,  etc.,  and 
during  the  summer  time  a  large  percentage  of  that 
business  is  obtainable  by  the  central  station,  on  ac- 
count of  Its  load  being  very  light;  how  does  he 
propose  to  handle  that  class  of  business' 

Mr.  Rau :  I  do  not  believe  that  there  is  an  isolated 
plant  that  can  exist  under  a  properly  managed 
central  station. 

Mr.  Gille:  I  think  probably  that  Mr.  Rau  will 
agree  with  anyone  that  an  isolated  plant  of  consid- 
erable size,  where  it  has  a  great  deal  of  heating  to 
be  done,  can  operate  in  the  winter  cheaper  than  it 
can  buy  its  current  from  a  central  station,  and  I 
think  they  are  doing  it  in  Milwaukee. 
,  ^^'^-  ^.f"  '■  I  might  say  in  connection  with  that 
that  while  our  central  station  in  this  town  is  not 
in  a  position  where  it  can  attack  the  isolated  plants 
that  we  are  from  time  to  time  closing  down  an 
isolated  plant  because  we  can  furnish  the  power 
cheaper  than  they  can.  There  are  a  number  of 
plants  that  have  been  shut  down  that  wav  very 
recently,  which  have  been  very  modern,  and  we  are 
able  to  compete  with  them.  We  happen  to  be  fur- 
nishing heat  at  the  same  time,  which,  of  course, 
ought  to  be  considered  when  a  central  station  under- 
takes to  do  that  thing. 

F-  W-  Bowen  of  Kenosha,  Wis. :  I  would  like 
to  ask  Mr.  Rau,  in  view  of  the  possibility  of  legis- 
lation which  will  influence  all  of  us  in  the  lighting 
business,  more  or  less,  in  regard  to  the  matter  of 
charges,  and  that  is  the  question  of  uniformitv  of 
rates.  I  would  like  to  ask  Mr.  Rau  just  how  he 
aeals  with  these  plants  at  the  present  time,  whether 
he  makes  a  special  rate  or  whether  he  applies  a 
rate  which  is  open  to  anyone?  My  impression  is 
that  the  time  is  not  very  far  distant  when  the  ques- 
tion of  a  specific  rate  to  any  consumer  will  be  a 
thing  of  the  past;  that,  in  other  words,  whatever 
rate  you  sell  your  current  at,  or  whatever  rate  you 
sell  your  gas  at  or  any  other  illuminant  that  you  are 
selling— or  heating  agents— you  will  be  obliged  to  be 
open  to  all.  It  may  be  possible  that  we  will  be  able 
to  maintain  a  differential  rate,  that  is,  a  (juantity 
rate,  or  something  of  that  kind,  but  the  tendency 
of  legislation  would  seem  to  be  to  cut  us  off  from 
even  that  option.  But  I  would  like  to  ask  how  Mr. 
Rau  would  deal  with  isolated  plants,  if  he  does  not 
deal  with  them  on  the  basis  of  making  a  specific  rate 
for  each  particular  plant. 

Mr.  Rau:  In  the  case  of  the  plants  that  we  have 
come  in  contact  with  so  far,  we  have  been  able 
to  make  a  kilowatt  rate,  based  on  their  annual  con- 
sumption, and  that  is  open  to  anybody  else  that 
can  come  up  to  it.  If  a  plant  has  a  consumption 
of  $5,000  worth  of  light  a  year  a  certain  price  is 
made  and  a  less  price  for  less  light.  The  ordinary 
consumer  gets  our  regular  rate,  of  course;  but  the 
low  rate  is  open  to  anyone  that  wants  to  get  an  enor- 
mous amount  of  current  a  year,  and  that  consumer 
gets  the  same  rate  as  his  neighbor  that  uses  the 
same  amount. 

Mr.  Gille:  I  am  a  little  interested  in  this  ques- 
tion myself,  and  I  would  like  to  ask  Mr.  Rau 
lyhether  he  would  really  advocate  changing  over  a 
direct  underground  system  to  an  alternating-current 
system,  in  view,  for  illustration,  of  a  large  invest- 
ment in  storage  battery? 

Mr  Rau:  In  taking  this  paper  as  a  sample  I 
had  more  in  mind  the  smaller  overhead  central 
slalions,  and  I  think  I  mentioned  that  fact  in  the 
paper.  When  it  comes  to  a  large  proposition,  for 
instance,  one  like  Milwaukee,  I  do  not  believe  the 
paper  would  apply.  The  alternating  current  would 
be  generated  from  very  large  generators,  and  there 
would   be    direct-current    sub-stations. 

H.  F.  Pearce  of  Negaunee,  Mich.:  At  the  pres- 
ent time  in  Negaunee  we  are  thinking  of  taking  a 
plant  at  the  figure  of  $18,000.  They  have  a  lot  of 
old-style  machinery,  of  125  or  144-eycle  alternators 
and  old  arc-light  machines,  which  are  practically 
worthless.  We  are  trying  to  buy  this  equipment 
at  scrap-metal  prices,  and  I  think  the  paper  is  very 
good  on  that  point. 

P.  H.  Korst  of  Janesville,  Wis. :  Mr.  Rau  says,  "The 
efficiency  of  all  apparatus  in  connection  with  alternat- 
ing currents  has  reached  a  stage  of  perfection  where 
no  other  class  of  service  can  equal  it,  and  its  applica- 
tion for  commercial  purposes  is  universal,  with  the 
exception  of  direct  charging  of  storage  batteries, 
which,  at  present,  is  not  a  defect  to  be  seriously 
considered."  I  question  if  that  statement  is  right. 
The  status  of  the  storage  battery  is  such  that  it  is 
out  of  the  reach  of  small  central  stations ;  but  will 
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it  be  so  in  two  or  tliree  years?  In  fact,  I  tliiiik  the 
outlook  is  just  the  contrary,  that  a  storage  battery 
will  be  an  adjunct  to  almost  every  station,  at  least 
within  the  next  eight  or  nine  years;  and  take,  for 
instance,  if  a  man  has  a  waterpower  plant  ol  small 
power,  and  early  in  the  evening  he  has  got  to  use 
steam  to  help  out  his  load,  while  in  the  after  part 
of  the  night  his  w-ater  is  going  to  waste,  how  would 
Mr.  Rau  store  up  that  power  with  his  alternating 
system  without   the   storage    battery? 

Mr.  Rau:  The  storage  battery  is  a  very  ex- 
pensive installation  for  any  of  the  smaller  plants. 
In  isolated  cases,  such  as  Mr.  Korst  speaks  of,  with 
the  three-phase  generator,  a  rotary  direct-current 
set  could  be  put  in  there,  a  rotary-converter  set. 
which  would  take  care  of  the  chargmg  very  readily, 
and  the  loss  would  be  extremely  small. 

Harold  Almert  of  Chicago  :  One  mode  that  some 
of  the  large  central  stations  have  adopted  is  to  have 
one  large  generating  system  located  at  a  convenient 
point  where  coal  is  cheap,  and  use  split-current 
generators.  They  can  take  off  any  proportion  of 
iheir  direct  current  or  alternating  current  and  use 
a  system  of  sub-statjions  in  the  outlying  districts. 
They  send  the  current  out  in  the  immediate  thickly 
settled  neighborhood  on  the  220-volt,  three-wire,  di- 
rect-current system ;  then  step  up  to  5,000  or  6.000 
volts  to  the  sub-stations,  and  there  have  rotary  con- 
verters and  storage  batteries  and  take  care  of  that 
district,  if  settled  enough,  by  a  three-wire  direct- 
current  system.  Still  further  out.  where  it  is  not 
sufficiently  thickly  settled,  they  resort  to  the  three- 
wire  alternating  system,  with  banks  of  transformers 
and  three-wire  netw'ork.  At  the  extreme  ends  they 
have  to  resort  to  individual  transformers  for  indi- 
vidual customers.  That  has  worked  out  quite  satis- 
factorily, and  is  the  system  adopted  by  the  Chicago 
Edison   company  of  Chicago. 


English   National    Physical    Laboratory. 

Alterations  are  being  made  in  Bushey  House.  Lon- 
don, to  prepare  it  for  the  National  Phj'sical  Lab- 
oratory, and  the  Prince  of  Wales  has  fixed  March 
19th  for  the  opening  ceremony.  The  object  of  the 
laboratory  is  to  encourage  the  applications  of  phys- 
ical science  to  manufactures  and  industry,  by  re 
search  and  by  testing  materials  and  apparatus  used 
in  trade.  Immediately  after  the  opening,  attention 
will  be  directed  to  the  following  new  branches  of 
testing  work : 

1.  Test  of  pressure  gauges  and  engine  indicators. 

2.  Jlagnetic  tests  on  iron  for  permeability,  hyster- 
esis, etc. 

3.  Insulation  and  resistance  tests. 

4.  Tests  on  electrical  apparatus  not  coming  under  tlie 
purview  of  the  Board  of  Trade. 

D.  Microscopic  and  other  tests  on  steel  for  rails  and 
other  metals. 

5.  Measurements  of  gauges  and  standards  for  use  in 
engineering  works. 

7.    Measurement  of  standard  screws. 
S.    Tests   on   glass   measuring  vessels,   flasks,    burettes, 
etc.,  for  use  in   chemical   laboratories  and  elsewhere. 
9.    Tests  on  weights  for  laboratory  use. 

The  roster  of  the  general  board,  executive  com- 
mittee, sub-committees  and  staif  contains  the  names 
of  some  of  the  best-known  physicists  of  England. 
I  he  following-named  gentlemen  comprise  the  gen- 
eral board :  Lord  Rayleigh,  F.  R.  S.,  chairman ; 
Sir  William  Huggins,  president  Royal  Society  (ex 
officio)  ;  Sir  M.  Foster,  secretary  Royal  Society  (ex 
officio)  ;  Mr.  C.  V.  Boys,  Air.  A.  Buchan,  Professor 
H.  L.  Callendar,  Mr.  R.  E.  Crompton.  Professor 
Ewing,  Professor  J.  Jolv,  Lord  Kelvin.  Dr.  L.  Mond. 
Mr.  W.  F.  Reid,  Dr.  R.  H.  Scott,  Mr.  "W.  N.  Shaw, 
Mr.  C.  E.  Stromeyer.  Mr.  J.  W.  Swan,  Professor 
Unwin.  Sir  W.  ^^'harton ;  Sir  W.  H.  Preece.  K.  C. 
B.,  F.  R.  S.,  and  Sir  J.  \\'olfe  Barry,  F.  R.  S.,  rep- 
resenting the  Institution  of  Civil  Engineers ;  Sir 
Edward  Carbutt,  Bart.,  representing  the  Institution 
of  ilechanical  Engineers:  Mr.  Alex.  Siemens  and 
Professor  Ayrton,  F.  R.  S.,  representing  the  Insti- 
tution of  Electrical  Engineers :  Sir  William  Roberts- 
Austen,  F.  R.  S.,  and  Sir  Bernard  Samuelson,  F. 
R.  S..  representing  the  Iron  and  Steel  Institute ;  Mr. 
George  Beilby  and  Mr.  Walter  F.  Rei4,  representing 
the  Society  of  Chemical  Industry;  Mr.  F.  Elgar 
and  Mr.  J.  T.  Milton,  representing  the  Institution 
of   Naval   Architects. 


Electrical     Manufactures     in     Maryland 
and   Nebraska. 

Census  reports  on  the  manufacturing  and  mechan- 
ical industries  of  Maryland  and  Nebraska,  as  of 
June  30,  igco,  show  that  in  Marj'land,  under  the 
head  of  "Electrical  Construction  and  Repairs,"  there 
are  25  establishments  with  a  total  capital  of  $112,891. 
The  number  of  salaried  officials  and  clerks  is  shown 
to  be  13,  with  annual  salaries  amounting  to  $7,154. 
The  average  number  of  wage  earners  for  the  census 
year  is  reported  to  be  134,  and  the  total  amount  of 
wages,  $63,628.  Under  the  head  "Electroplating" 
six  establishments  are  reported,  with  a  total  capital 
of  $12,825.  It  is  shown  that  there  is  one  official,  at 
at   salary  of  Sgoo,   and  27  wage  earners,  who  earn 

$9-857. 

Nebraska  is  reported  as  having  nine  establish- 
ments classified  under  "Electrical  Construction  and 
Repairs."  The  establishments  have  a  total  capital 
of  S6.805.  Three  concerns  are  reported  under  the 
head  "Electrical  Apparatus  and  Supplies"  and  their 
total  capital  is  $19,265.  Two  officials  are  reported 
at  salaries  amounting  to  $1,872,  and  12  wage  earners 
received  $8,707  in  wages. 


WESTERN     ELECTRICIAN 

The  Other    Side  of    Space    Telegraphy. 

-\  London  dispatch  says  that  at  a  meeting  of  the 
Eastcrii  Telegraph  company  in  that  city  on  January 
29th  Sir  J.  Wolfe  Barry,  chairman  of  the  company 
and  former  president  of  the  Institution  of  Civil  Engi- 
neers, quoted  the  opinions  of  Professor  Oliver  Lodge 
and  of  Sir  \\'illiam  Preece,  on  the  question  of  pos- 
sible commercial  competition  raised  by  Mr.  Mar- 
coni's experiments  across  the  .Atlantic.  Both  these 
authorities  held  that  the  submarine-cable  companies 
had  nothing  to  fear  in  a  commercial  sense  from 
any  system  of  wireless  telegraphy  which  had  yet 
been  disclosed. 

Under  the  title.  "The  Limitations  of  Wireless 
Telegraphy."  the  London  Electrician  of  January  17th 
publishes  the  editorial  article  given  below.  The 
.lournal  named  is  supposed  to  sustain  intimate  rela- 
tions with  the  great  submarine-cable  companies,  and 
thjs_  fact  may  be  borne  in  mind  in  considering  its 
criticisms.  However,  it  will  be  observed  thaf  the 
conservative  side  of  the  question  is  effectively  pre- 
sented. 

"The  claim  made  by  Mr.  Marconi  to  have  trans- 
mitted wireless-telegraph  signals  from  Cornwall  to 
Newfoundland  naturally  attracted  world-wide  atten- 
tion. It  was  felt  that  if  by  subsequent  results  Mr. 
Marconi  could  substantiate  that  claim,  wireless  teleg- 
raphy had  taken  an  important  forward  step.  Upon 
a  gossamer  foundation,  indeed,  an  attempt  has  been 
made  to  convince  the  world  that  henceforth  Mr. 
Marconi's  wireless  apparatus  will  render  submarine 
cables  and  all  the  established  methods  of  ocean 
telegraphy  obsolete,  and  there  is  a  considerable  pub- 
lic'ready  to  accept  these  preposterous  claims.  There 
are,  however,  many  competent  to  form  an  opinion 
who  consider  that  Mr.  Marconi  was  deceived  in 
believing  that  he  heard  faintly  in  a  telephone  the 
expected  signal  from  Cornwall ;  but,  even  admitting 
that  he  can  telegraph  the  entire  Morse  alphabet,  his 
f^iifficulties  are  only  commencing.  It  is  the  duty, 
therefore,  of  those  who  can  as  clearly  perceive  the 
natural  limitations  of  wareless  telegraphy  as  they 
can  recognize  its  utilitj^  in  certain  directions,  to 
direct  public  attention  to  the  folly  of  believing  that 
wireless  telegraohy  will  create  any  such  revolution 
in  the  telegraphic  world  as  its  advocates  are  leading 
the  public  to  expect.  We  have  always  accorded  full 
praise  to  Mr.  Marconi  whenever  he  has  made  any 
practical  success  with  his  system ;  but  the  time  has 
now  come  when  it  is  our  duty  to  criticize  and  raise 
a  warning  note. 

"It  is  quite  possible  Mr.  Marconi  may  transmit  any 
Morse  signal  betw'een  England  and  .America,  but 
he  certainly  has  not  done  so  yet.  Should  he  be 
able  to  do  so,  however,  Mr.  Marconi  will  have 
scarcely  broken  ground:  we  repeat,  all  his  larger 
difficulties  w^ill  be  before  him,  and  he  will  find  it  a 
far  cry  from  that  preliminary  stage  to  the  sustained 
transmission  of  commercial  messages.  Commencing, 
sa3^  with  one  station  on  each  side  of  the  Atlantic, 
be  will  find  the  following  among  his  difficulties : 
The  enormous  power  used  for  that  long  distance 
will  probably  make  it  impossible  to  send  more  than 
four,  or,  at  most,  five,  words  per  minute;  the  great 
height  of  his  poles  will  expose  him  to  frequent 
interruption  from  storms ;  and  he  will  be  liable  to 
have  his  signals  rendered  ille,gible  at  any  moment 
by  the  ether  waves  sent  off  from  any  ocean  liner 
using  the  same  wave-length,  and  happening  to  be 
comparatively  near  either  of  his  stations.  Other 
land  stations,  too,  might  use  approximately  the  same 
wave-length,  and  thus  interfere  with  the  working  of 
his  transatlantic  apparatus.  Moreover,  if  wireless 
communication  can  be  established  across  the  At- 
lantic, it  would  at  all  times  be  perfectly  feasible  for 
anyone,  either  in  England  or  in  North  America — 
or,  indeed,  anywhere  over  a  far  wider  portion  of  the 
globe — to  erect  similar  apparatus  that  would  con- 
tinuously and  regularly  "tap"  every  word  of  every 
message,  however  secret  or  sacred,  entrusted  to 
Hertzian  waves.  Up  to  this  stage,  however,  Mr. 
Marconi  may  not  find  any  insuperable  difficulty;  but. 
at  the  same  time,  if  this  is  all  that  can  be  accom- 
plished in  the  way  of  transatlantic  commercial  teleg- 
raphy, we  do  not  think  it  will  have  very  important 
results.  Even  five  words  a  minute,  when  circum- 
stances permit,  is  not  very  much;  but  Mr.  Marconi 
is  ambitious  of  higher  things,  and  he  will  be  con- 
fronted with  graver  difficulties.  In  order  to  increase 
the  volume  of  traffic  he  will  have  to  erect  more 
stations  on  either  side,  using  these  in  pairs,  with  a 
special  wave-length  for  each  syntonized  pair  of  sta- 
tions. But  even  then,  Mr.  Marconi  would  soon 
arrive  at  a  limit  to  the  number  of  possible  stations. 
The  entire  compass  or  range  of  wave-lengths  that 
can  be  used  for  wireless  telegraphy  cannot  be  divided 
up  into  an  indefinite  number  of  working  tones :  as 
a  matter  of  practical  experience,  there  are  not  more 
than  10  tones  which  can  be  used  simultaneously 
with  syntonized  apparatus,  without  mutual  interfer- 
ence. It  comes  to  this,  then,  that  the  greatest  num- 
ber of  stations  Mr.  IMarconi  can  erect  for  trans- 
atlantic signaling  would  be  10  stations  on  either  side, 
these  possibly  giving  conjointly  a  maximum  of  50 
words  per  minute.  Were  this,  however,  to  be  at- 
tempted, it  would  certainly  be  found  that  some  one 
or  other  of  his  lO  stations  would  be  always  interfer- 
ing with,  or  being  affected  by.  vessels  or  other  sta- 
tions equipped  with  similar  apparatus.  For.  having 
exhausted  all  the  stock  of  wave  lengths  for  the  trans- 
atlantic business,  Mr.  Marconi  would  have  no_ others 
for  signaling  betw'een  ship  and  ship  or  ship  and 
shore.  In  fact,  w-ith  the  Atlantic  constantly  swept 
by  this  torrent  of  Hertzian  waves,  how  would  it  be 
possible  for  any  ship  to  use  his  apparatus  at  all? 
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Observe,  also,  that  with  the  joint  use  of  10  stations 
there  would  be  the  same  lack  of  secrecy  for  uncoded 
messages  as  we  have  already  mentioned,  while  the 
damage  caused  by  interruption  from  storms,  etc., 
would  be  increased  tenfold.  We  mav  also  call  at- 
tention to  the  fact  that  these  10  stations  would  be 
the  limiting  number,  not  merely  for  one  point  in 
-America,  but  for  the  entire  Atlantic  coast.  For. 
havmg  erected  10  stations,  say,  at  Cape  Breton,  in 
order  to  get  50  words  a  minute  to  Canada,  it  would 
be  impossible  to  erect  another  station  anywhere  on 
that  coast,  say,  at  New  York,  for  it  would  surely 
be  constantly  affected  by  the  signals  to  and  from 
Cape  Breton. 

"Even  by  so  heroic  a  measure,  therefore,  as  the 
erection  of  20  gigantic  stations  for  his  transatlantic 
business,  Mr.  Marconi  would  be  unable  to  increase 
the  entire  volume  of  that  business  beyond  a  maxi- 
mum of^  50  words  a  minute.  Interruptions,  the  es- 
sential "service"  communications,  and  other  causes 
would  reduce  the  average  far  below  this  figure;  so 
that  \ye  can  clearly  see  the  utmost  Mr.  Marconi  can 
do  will  not  place  him  on  a  footing  with  a  single 
duplexed  Atlantic  cable,  while  at  the  same  time, 
and  to  his  own  immense  disadvantage,  he  will  have 
succeeded  in  damaging  all  his  useful  marine  inter- 
communication from  ship  to  ship  and  from  ship  to 
shore.  It  would  be  a  thousand  pities  if  the  most 
valuable  application  of  wireless  telegraphy — its  use 
as  regards  shipping— were  rendered  impossible  for 
a  time  by  a  too  ambitious  attempt  to  span  the  great 
oceans. 

"We  turn  now  to  another  limitation  of  wireless 
telegraphy.  The  popular  idea  seems  to  be  that  the 
Hertzian  waves  wing  their  swift  flight  from  station 
to  station  without  going  anywhere  else.  The  fact 
that  these  waves  affect  a  wide  area  is  ignored  by 
the  public,  who  little  suspect  that  a  private  message, 
if  it  can  be  sent  by  Hertzian  waves  from  Cornwall  to 
Newfoundland,  might  as  easily  be  read  at  St.  Peters- 
burg, or  in  the  Cape  Verde  Islands,  as  at  its  proper 
destination.  In  fact,  if  Mr.  Marconi  establishes 
wireless  telegraphy  with  America,  his  signals  will 
be  scattered  all  over  Europe  as  well ;  thev  would 
possibly  be  readable  as  far  north  as  Spitzbergen,  as 
far  east  as  the  Ural  Mountains,  and  as  far  south  as 
the  Gold  Coast ;  everywhere  within  these  bound- 
aries they  could  be  'tapped,'  and  over  this  entire 
area  they  would  interfere  with  other  wireless-tele- 
srraph  apparatus  working  locally.  It  has  been  stated 
that  Mr.  Marconi  intends  to  establish  communication 
with  South  Africa.  Were  he  to  attempt  this  he 
would  sweep  the  entire  North  Atlantic,  and  much 
besides,  with  the  African  waves,  and  thereby  make 
it  quite  impossible  to  transmit  commercial  messages 
to  .America.  For.  where  transmitting  poles  of  200 
feet  or  more  in  height  must  be  used,  as  is  necessary 
for  this  long-distance  work,  it  is  practically  impos- 
siljle  to  screen  the  waves  from  radiating  out  in  all 
directions.  Let  it  be  remembered,  also,  that  much 
of  the  confusion  and  interference  between  sisrnals 
which  we  have  described  would  arise  from  Mr.  Mar- 
coni's own  operations  alone.  But  there  are  other 
workers  in  the  field,  and  other  countries  besides 
Eneland  are  ambitious  to  develop  wireless  telee- 
raphy.  Conceive  the  perfect  babel  that  would  be  set 
UP  in  the  ether  around  this  planet,  were  every  civ- 
ili'cd   country  to  emulate   Mr.  Marconi. 

"To  emnhasize  this  point  of  view,  let  us  imagine. 
'■■'  conclusion,  that  for  the  last  50  years  or  so  man- 
kind, ignorant  of  guttapercha  and  "the  possibility  of 
a  submarine  cable,  had  been  doing  its  little  best  to 
keep  up  communication  across  the  seas  by  means 
of  ether  waves  and  wireless  telegraphy.  For  50 
years,  for  lack  of  anything  better,  it  had  endured 
the  provoking  slowness  of  transmission,  the  exas- 
perating interruptions  from  storms  'plowing  down 
the  apparatus,  and  the  annoyances  arising  from  in- 
terference betw^een  neighboring  and  distant  appa- 
ratus. At  the  end  of  50  years  a  discoverer  and 
inventor  arises,  who  brings  forth  the  'guttapercha 
submarine  cable.  With  what  rapturous  delight 
would  that  new  invention  be  hailed  the  whole  world 
over!  The  electric  cable — that  takes  the  message 
straight  to  its  destination,  and  does  not  allow  it 
to  be  scattered  in  all  directions ;  the  sneedy.  certain, 
secret  electric  cable!  What  a  marvelous  improve- 
ment upon  the  ether  wave !  A  new  era  for  teleo'- 
raphy  is  inaup-urated,  and  ether  telegraphy  is  doomed ! 
^^erbum   sap." 


Traction  Consolidation  Rumors. 

It  was  vaguely  reported  last  week  that  negotia- 
tions were  in  progress,  looking  toward  the  consoli- 
dation of  the  principal  traction  interests  of  Chicago, 
including  possibly  the  elevated  roads  also,  into  one 
large  company  which  would  control  the  local  trans- 
portation field.  It  was  also  said  to  be  probable  that 
such  a  step  would  be  preliminary  to  merging  the 
Chicago  lines  into  an  immense  combination,  with 
a  possible  capital  of  about  $300,000,000,  which  would 
control  the  transportation  companies  of  Philadel- 
phia, New  York  city,  Cincinnati,  Chicago  and  Pitts- 
burg and  perhaps  Detroit  and  Cleveland.  The  Whit- 
ney-Elkins-Widener  syndicate,  with  the  aid  of  J. 
Pierpont  Morgan,  was  said  to  be  back  of  the  plan, 
and  E.  H.  Gary  was  reported  to  be  looking  after 
the  Chicago  end  of  the  consolidation.  Mr.  Gary  and 
officials  of  the  Union  Traction  and  Chicago  City 
Railvvay  companies  have  denied  the  report.  It  is 
possible,  of  course,  that  a  consolidation  of  the  sur- 
face roads  in  Chicago  may  eventually  be  effected 
and  that  the  elevated  roads  will  in  time  be  com- 
bined into  one  system.    One  prominent  traction  offi- 
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cial  gave  it  as  his  opinion  that  a  combination  of  tlic 
iraclion  interests  of  all  the  larger  cities  would  cer- 
tainly be  advantageous,  but  added  that  such  an  un- 
iltriaking  was,  at  present,  a  remote  possibility. 


Waterpower    Possibilities    in    Colombia. 

South  American  engineers  have  asserted  that  Co- 
lombia has  more  waterpower  than  any  other  country 
in  the  world.  The  report  of  the  Colombian  gov- 
ernment on  the  available  water  supply  of  the  coun- 
try seems  to  confirm  this  statement.  It  is  suggested 
that  much  of  the  power  now  going  to  waste  might 
be  utilized  to  operate  electric  railways.  At  an  ex- 
pense of  $1,000,000  it  is  figured  that  electric  current 
equal  to  200,000  horsepower  can  be  generated  at 
'Icfiuendama  Falls  and  can  be  transmitted  to  Bo- 
gota at  a  loss  of  only  10  per  cent.  In  addition  to 
this,  it  is  said  that  within  a  radius  of  .io  miles  from 
Bogota  there  are  many  waterfalls  besides  those  of 
'I'equendama.  which,  combined,  are  capable  of  gen- 
crating  as  much  power  as  Tequendama. 

To  the  east  of  Bogota  there  are  falls  capable  of 
generating  power  to  operate  electric  roads  to  the 
Venezuelan  frontier  and  to  the  head  of  navigation 
on  streams  emptying  into  the  Caribbean  Sea  from 
Colombia.'  In  the  Mass  of  Colombia  power  can 
casilv  be  developed  to  operate  electric  roads  to  the 
Pacific  Ocean  on  the  west,  far  beyond  the  Ecua- 
dorian frontier  on  the  south  and  very  nearly  to 
\'enczuela  on  the  east.  The  northern  part  of  Co- 
lombia is  least  provided  with  waterpower.  yet  it  is 
more  favored  in  this  respect  than  most  other  re- 
gions  of  the    world. 


Annual  Report  of  North  Side  "L." 

The  annual  statement  of  the  Northwestern  Ele- 
vated Railroad  company  of  Chicago  for  1901  made 
public  at  the  annual  meeting  held  on  February  7th 
shows  that  the  company  was  operated  during  the 
year  for  36.26  per  cent,  of  the  earnings,  including 
the  maintenance  reserve.  The  operating  expense, 
with  the  reserve.  Loop  rental  and  taxes,  was  .S,3-64 
per  cent,  of  the  earnings.  The  total  earnings  were 
$1,100,863.49.  which,  minus  the  general  operating 
expenses,  $376,140.05,  made  the  total  net  earnings 
$724,723.44.  Tile  balance  sheet  shows  the  assets  and 
Inabilities  to  be  $26.41 7..302.90.  The  daily  average  of 
passengers  carried  in  igoi  was  55.690.  and  in  1900 
it  was  47.594,  making  the  average  daily  increase  in 
the  last  year,  8.096,  which  is  equal  to  17  per  cent. 


Electrical  Losses  in  Paterson  Fire. 

.\  tire  which  for  a  time  threatened  the  destruction 
of  the  whole  of  Paterson,  N.  J-,  and  which  was  not' 
T'laccd  under  control  until  property  amounting  to 
$S.cco.oco  had  been  destroyed,  occurred  in  that 
city  last  Sunday.  The  fire  was  first  thought  to  have 
started  in  the  car  barns  of  the  Paterson  RaiUvay 
company,  but,  according  to  David  Young,  president 
of  the  company,  an  investigation  has  shown  that  the 
fire  originated  in  a  shed  near  the  railway  company's 
property,  but  not  belonging  to  it.  The  loss  to  the 
Paterson  Railway  company  was  $100,000  and  that 
of  the  Paterson-Passaic  Gas  and  Electric  company 
was  $25,000.  The  Western  Union  and  Postal  Tele- 
graph   companies    also    suffered   considerable    losses. 


General  Electric's  Good  Year. 

It  is  stated  that  the  General  Electric  company  en- 
joyed an  exceptionally  prosperous  season  in  its  fiscal 
year  ended  January  31.  1902.  Preliminary  estimates 
of  the  total  volume  of  sales  during  the  year  place 
them  at  about  $40,000,000.  Taking  this  basis,  the 
company  will  show  for  the  year  an  increase  of  about 
$10,000,000  in  the  gross  receipts.  Basing  the  increase 
in  expenses  on  about  the  same  ratio  as  the  earn- 
ings, the  net  earnings  would  be  .ibout  $9,000,000. 
The  net  profits  for  the  year  ended  January  31.  190T. 
were  .$6,243,792.  It  is  asserted  that  an  increase  of 
capital  stotk  is  contemplated.  The  annual  meeting 
of  the  company  is  held  in  April. 


Marconi  Offers  a  Reward. 

Mr.  Marconi  has  been  quoted  by  a  London  corre- 
spondent of  a  Milan  (Italy)  paper  as  saying  that 
he  is  prepared  to  pay  $500  to  anyone  v;ho  can  inter- 
nu»t  or  read  one  of  his  wireless  messages. 

The  record  for  the  long-distance  transmission  of 
legible  wireless-telegraph  messages  is  said  to  have 
been  attained  by  the  steamship  Philadelphia  re- 
cently. She  sailed  from  England  for  New  York 
and  was  able  to  keep  in  communication  with  the 
station  at  the  Lizard  until  she  was  150  miles  from 
the  land. 


New  Transformers  for  Niagara. 

The  Cataract  Power  and  Conduit  company  of 
Niagara  Falls,  N.  Y..  has  recently  awarded  to  the 
Westinghouse  Electric  and  Manufacturing  company 
a  contract  for  seven  2,500-horsepowcr,  oil-insulated, 
water-cooled  transformers.  These  transformers  will 
be  wound  for  2.200  volts,  two-phase,  to  11,000  or 
22,000  volts,  three-phase,  and  will  duplicate  the 
present  equipment  in  the  transformer  house  at  Ni- 
agara Falls. 

The  elevated  railroads  in  Chicago  did  exception- 
ally good  business  in  January,  all  of  them  slio^ying 
a  good  increase  over  January  last  year, 


CORRESPONDENCE. 

New  York  Notes. 

New  York,  February  8. — Considerable  interest  has 
1  een  aroused  in  this  city  by  the  statement  that  the 
W'hilney-Widener-Elkins-Dolan  syndicate  is  organ- 
izing a  securities  company  for  the  purpose  of  ac- 
quiring the  Metropolitan  Street  Railway  company. 
t  lie  capital  stock  of  this  company  will  be  between 
$20,000,000  and  $30,000,000  at  the  start.  Tlie  securi- 
ties company  will  have  control  of  the  Metropolitan 
company,  but  will  leave  the  operation  of  that  road 
practically  to  the  present  management.  Other  fea- 
tures of  the  plan,  it  is  said,  involve  a  guarantee  of 
seven  per  cent,  on  the  outstanding  Metropolitan 
company's  sliares  and  the  raising  of  funds  necessary 
to  complete  the  conversion  of  over  100  miles  of 
street-railway  tracks  still  operated  by  horses  to  elec- 
tric traction.  It  is  also  stated  that  eventually  the 
new  company  may  take  over  the  Brooklyn  and  out- 
lying traction  lines  and  possibly  the  new  rapid- 
transit  subway.  August  Belmont,  however,  says 
that  the  Rapid  Transit  Subway  company  is  in  no 
way   interested   in  the   new   securities   company. 

The  State  Board  of  Railroad  Commissioners  has 
made  public  its  report  concerning  the  New  York 
Central  tunnel  disaster  of  January  8tb.  The  deci- 
sion censures  the  company  for  allowing  an  inexpe- 
rienced engineer  to  run  a  train  through  the  tunnel, 
and  recommends  that  at  some  time  in  Ihe  future 
the  roof  be  taken  off  the  tunnel,  brid.ges  to  be  used 
at  intersecting  streets.  However,  it  says,  such  a 
change  would  be  intolerable  unless  electricity  is  sub- 
stituted as  the  motive  power  for  trains.  Legislation 
to  allow  such  change  is  recommended.  Recom- 
mendations for  the  improvement  of  the  system  of 
signals  are  made,  and  the  commission  approves  the 
proposed  underground  loop  for  suburban  traffic. 
The  Railroad  Commission  has  issued  an  order  in- 
creasing the  rate  of  speed  at  which  trains  ma}^  be 
run  through  the  tunnel  from  18  to  24  miles  an  hour. 

Large  purchases  of  real  estate  for  the  terminal 
and  a  depot  site  for  the  Hudson  River  tunnel  of  the 
Jerse}^  City  and  New  York  Railway  company  seem 
10  confirm  the  report  that  the  Metropolitan  Street 
Railway  company  and  the  Philadelphia  syndicate 
are  backing  the  new  tunnel  scheme  financially  and 
that  it  will  be  operated  as  part  of  the  Metropolitan 
system.  That  the  syndicate  also  has  made  arrange- 
ments with  several  of  the  railway  lines  for  the  ac- 
commodation of  their  suburban  traffic  is  also  under- 
stood. 

Plans  for  the  proposed  terminal  of  the  L'^ninn  Ter- 
minal company,  which  was  incorporated  last  weelc. 
with  a  capital  of  $100,000.  have  been  filed.  The  un- 
der,ground  road  is  to  cross  Brooklvn  and  Manhattan 
and  end  in  New  Jersey,  with  branches  in  Manhattan. 

The  new  electric  power  plant  has  -just  been  com- 
pleted nt  the  Brooklyn  navy  yard  at  a  cost  of  $160,- 
000.  The  new  plant  takes  the  place  of  steam  in 
running  the  machines  in  the  diiiFerent  buildings  in 
the  yard. 

Andrew  Carnegie  made  a  formal  presentation  to 
the  Stevens  Institute  of  Technology  on  Thursday 
evening  of  the  new  $65,000  building  just  cornpleted 
and  to  be  used  as  a  laboratory  of  engineering. 
During  the  course  of  his  speech  Mr.  Carnegie  said 
be  thought  he  would  have  upon  bis  tombstone  this 
inscription :  "Here  lies  a  man  who  knew  how  to 
get  around  him  a  great  many  men  who  were  much 
cleverer  than  he   was  himself." 

The  Manhattan  Railway  company  has  received 
some  additional  equipment  for  its  third-rail  sy.stem 
to  be  used  on  the  Second  avenue  elevated  lines. 
The  new  cars,  four  in  number,  were  sent  out  yes- 
terday on  a  trial  trip  and  proved  satisfactory. 
Electric  service  on  the  Third  avenue  line  will  not 
be  commenced  until  the  Second  avenue  line  is  fullv 
equipped.  The  third  rail  is  being  laid  on  the  Ninth 
and  Sixth  avenue  lines,  but  these  lines  are  not 
expected  to  be  ready  before  summer,  as  the  sub- 
stations have  not  nrogressed  beyond  the  erection 
of  some  of  the  steel  framework.  M.  L.  G. 


Northwestern  Notations. 

Minneapolis,  February  8. — L.  D.  Clay  of  Chicago 
has  applied  for  a  franchise  in  Plym'outh  County, 
Iowa,  for  an  electric-car  line  between  Sioux  City 
and  Le  Mars,  Iowa. 

Some  legislative  changes  will  be  sought  in  the 
interest  of  those  persons .  who  contemplate  putting 
in  a  second  electric-light  plant  at  Des  ^loincs.  Iowa. 
The  present  law  of  the  state  is  not  very  clear  as 
regards  tax  levies  for  the  payment  of  principal 
and  interest  on  light  and  hydrant  rentals. 

The  council  of  Chippewa  Falls,  Wis.,  and  the  light 
and  water  companj'  cannot  agree  on  the  price  for 
lighting  the  streets.  The  council  is  therefore  taking 
steps  either  to  purchase  the  plant  or  build  a  new 
one.  The  council  will  secure  estimates  of  cost  for 
a  new  system. 

The  electric-light  plant  at  McGregor.  Iowa,  has 
been    sold    to    Mr.    Donaldson    of    Minneapolis. 

The  sale  of  the  .Mbcrt  Lea  fMinn.")  Electric  com- 
pany's proncrty  to  the  Albert  Lea  Light  and  Power 
company  has  just  been  made,  the  consideration 
named   being  $237,500. 

The  Rhinelander  (Wis.')  Lighting  company  w.ants 
an  extension  of  its  strecl-lighting  contract  for  10 
years,  in  order  to  make  a  number  of  improvements 
:  uc]  extensions  to  the  plant.  It  wishes  to  increase 
the  capacity  of  Ihe  system  and  to  put  in  a  modern 
arc   plant, 


An  inventory  of  the  value  of  the  municipal  elec- 
tric-light plant  at  Negaunee,  Mich.,  shows  it  to  be 
worth  $15,100. 

An  electric-light  company  has  been  organized  at 
Woonsocket,   S.    D.,  with  $25,000  capital  stock. 

The  municipal  electric-light  plant  of  Marquette, 
Mich.,  has  made  an  experimental  rate  for  the  month 
of  February  of  seven  cents  per  thousand  kilowatts, 
to  apply  to  all   resident  consumers. 

Lee  Bros,  were  voted  a  franchise  for  an  electric- 
ligbt   plant   by  the  citizens  of   Clarinda,   Iowa. 

The  Columbia  Construction  company,  which  pro- 
poses to  build  an  interurban  line  from  Oshkosh, 
Wis.,  to  Fond  du  Lac.  has  let  contracts  for  a  large 
amount  of  materials  of  all  kinds,  and  will  proceed 
with    construction    in   the   early    spring. 

Eastern  capitalists  have  had  a  route  surveyed 
for  an  electric  line  from  Prosser,  Wash.,  to  Bick- 
elton,  45  miles,  and  are  considering  the  advisability 
of  constructing  it.  Electric  power  can  be  secured 
from  the  falls  of  the  Yakima  River,  near  Prosser. 

R. 


Canadian  Intelligence. 

Toronto.  Out.,  February  8. — Toronto  has  received 
an  offer  from  a  company  to  supply  arc  lights  of  2,000 
candlepower  to  the  city,  at  $50  a  year.  The  price 
paid    last  year   was  $75. 

The  Central  Ontario  Power  company,  with  head- 
quarters at  Peterboro,  offers  to  supply  Toronto  with 
10,000  horsepower  from  Burleigh  Falls,  near  Peter- 
boro, 100  miles  from  Toronto. 

The  Town  Council  of  Toronto  Junction,  Ont.,  has 
decided  to  rebuild  the  electric-light  system  and 
make  the  changes  necessary  to  establish  a  uniform 
arc  system  of  100  lights.  Superintendent  Hardy  or 
Chief  Engineer   Burgess  can  give  information. 

1"he  Hamilton  Suburban  Railway  company  is  mak- 
ing application  to  the  Dominion  Parliament  for  an 
act  giving  it  power  to  construct  and  operate  a  .sys- 
tem of  railways,  beginning  at  the  city  of  Hamilton 
and  running  through  the  counties  of  Wentworth, 
Peel  and  York  and  the  towns  of  Burlington  and  Oak- 
ville  to  the  city  of  Toronto,  and  from  Hamilton  to 
Waterloo.  passin,g  through  the  counties  of  Went- 
worth and  Waterloo,  and  the  towns  of  Gait,  Pres- 
ton and  Berlin:  also  from  Gait  through  the  towns 
of  Preston  and  Hespeler  to  Guelph :  also  from 
T-tamilton  to  Brantford :  also  from  Hamilton  to 
Fort  Erie,  and  from  Fort  Erie  to  operate  a  passenger 
and  freight  ferry  to  Buffalo.  H. 


From  the  Buckeye  State. 

Columbus,  Ohio,  February  8. — The  stockholders 
of  the  Toledo  and  Bryan  Air  Line  Railway  com- 
pany have  ratified  the  sale  of  its  property  to  the 
Ohio  and  Indiana  Traction  company,  with  head- 
quarters at  Fort  Wayne.  The  new  company  thus 
fornied  will  be  known  as  the  Ohio  and  Indiana  AW 
Line  Railway  company.  It  has  a  continuous  right- 
of-way  from  Toledo  to  Marion,  Ind.,  a  distance  of 
157  miles,  with  about  15  miles  of  the  road  graded. 
It  is  said  this  change  means  the  immediate  com- 
pletion  of  the   road   its    entire   length. 

The  Bucyrus.  Upper  Sandusl-ry  and  Lima  Electric 
Raihvay  company  of  Upper  Sandusky  has  been  or- 
ganized by  the  election  of  the  following-named  offi- 
cers :  President.  George  D.  Whipple  of  Cuba. 
N.  Y. ;  vice-president.  Judge  Allen  Smalley,  Upper 
Sandusky;  secretary,  C.  D.  Hare.  Upper  Sandusky; 
treasurer,  A.  C.  Stephenson,  Fostoria.  The  right- 
of-way  from  Upper  Sandusky  to  Bucyrus  has  been 
secured. 

The  sale  of  the  Hamilton  railroads  to  the  South- 
ern Traction  company  has  been  confirmed.  The 
consolidation    will    be    capitalized    at    $4,000,000. 

H.  L.  Canfield  of  Chicago  has  purchased  the  con- 
trolling interest  in  the  electric-light  company  at 
Delphos. 

Track  laying  on  the  Columbus,  Buckeye  Lake  and 
Newark  line  has  been  completed  from  Columbus 
(o  Newark.  The  overhead  work  will  all  be  in  by 
March  1st.  and  the  road  will  be  in  operation  as  soon 
thereafter  as  possible. 

The  Cincinnati  Traction  comoany  will  operate  the 
car  shops  at  Chester  Park.  Cincinnati,  where  cars 
will  not  only  be  made  for  the  local  lines,  but  for 
the    Pittsburg    and    Indianapolis    roads    as    well. 

O.   M.   C. 


Information  Trom  Indiana. 

Indianapolis,  February  10. — The  officers  and  stock- 
holders of  the  Richmond  Interurban  RaiUvay  com- 
pany, including  James  Murdock  of  Lafayette  and  H. 
B.  Smith  of  Hartford  City,  held  a  meeting  at  Rich- 
mond on  the  5th  and  let  the  contract  for  the  exten- 
sion from  Centerville  to  Cambridge  City.  Work  is  to 
lie  begun  at  once.  The  new  power  house  at  Rich- 
mond is  to  be  ready  for  use  in  10  days. 

A  fire  on  the  5th  inst.  damaged  the  Indianapolis 
Street  Railway  company's  Louisiana  street  car  barn 
and  destroyed  a  number  of  cars.  The  loss  is  esti- 
mated at  $30,000.  The  company  is  now  using  bor- 
rowed cars  from  the  L^nion  Traction  company. 

A  party  of  prominent  Henry  County  citizens  was 
in  Indianapolis  last  week  in  the  interest  of  the  New- 
castle, Cadiz,  Markleville.  Pendelton  and  Western 
Electric  Railway  company.  Prominent  among  the 
score  or  more  of  interested  persons  were  R.  H. 
trooper,  president  of  the  road,  and  C  S.  Hernley. 
\ice-president  and  general  manager.  The  party  came 
to  the  city  from  Muncie  in  the  fine  private  car  of 
President  McCulIoch  of  the  Union  Traction  company, 
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The  party  announced  that  nothing  will  prevent  the 
construction  of  the  line  except  inability  to  procure 
rails.  The  United  States  Steel  corporation  advised 
the  gentlemen  that  it  has  already  sold  all  the  rails 
it  can  make  this  year.  Efforts,  however,  will  be 
made  to  procure  rails  from  outside  mills. 

The  Standard  Construction  company  of  Lafayette 
has  been  incorporated.  This  company"  will  build  the 
mterurban  road  between  Lafayette  and  Indianapolis, 
the  county  commissioners  of  Tippecanoe  having 
granted  a  franchise,  and  then  said  to  the  president 
of  the  company  to  get  busy  right  away. 

The  Logansport  and  Kokomo  Electric  Railway 
company  has  been  incorporated,  with  $500,000  capital 
.■stock.  1  ne  incorporators  are  H.  M.  Law,  F.  A. 
Smart,  L.  A.  Stoneman  and  others.  Most  of  the 
capital  to  back  the  enterprise  is  to  come  from  Detroit. 
.A.ftcr  a  stormy  session,  lasting  until  midnight  on 
the  7th  inst.,  the  Logansport  City  Council  passed 
an  ordinance  giving  Messrs.  Stoneman  and  Law  of 

:.-;  company  a  franchise  in  the  city  for  the  electric 
road  which  they  propose  to  build  from  Kokomo  to 
Logansport. 

The  Central  Traction  company  has  paid  the  city 
of  Kokomo  $1,000.  the  amount  of  the  corporation's 
forfeit  for  failing  to  have  its  electric  road  in  opera- 
tion in  Kokomo  b}'  January  ist.  It  is  said  the  com- 
pany has  abandoned  this  route  and  will  reach 
Indianapolis  by  leaving  Kokomo  out. 

The  county  commissioners  at  Warsaw  have  re- 
fused to  order  a  special  election  to  vote  a  two  per 
cent,  tax  for  an  electric  road  between  Fort  Wayne 
and  Goshen.  If  the  promoters  furnish  the  money  to 
defray  the  expenses  of  the  election,  it  will  be  ordered. 

F. 


Beyond  the  Rockies. 

Salt  Lake  Citj',  February  6. — The  local  street-car 
system  of  Tucson,  Ariz.,  will  be  changed  to  electric 
power.  The  local  electric-light  plant  will  be  rebuilt 
and  enlarged. 

Reports  of  the  state  auditor  for  the  state  of  Idaho 
for  1901  show  that  there  were  1,154.15  miles  of  tele- 
graph lines  and  2,907.25  miles  of  telephone  line  in 
the  state.  The  totals  for  1900  were  2,275.51  miles 
of  telephone  and  1,180.12  of  telegraph.  This  shows 
an  increase  of  631.74  miles  of  telephone  and  a  de- 
crease of  25.97  miles  of  telegraph  line. 

The  highest  telegraph  poles  in  the  United  States 
have  just  been  put  up  in  Beaumont,  Texas.  So  far 
as  known  they  are  the  highest  of  any  in  the  world, 
the  tops  being  150  feet  above  the  ground.  They 
were  erected  on  the  opposite  banks  of  the  Neches 
River  by  the  Western  Union  Telegraph  company,  in 
order  to  string  its  cables  across  the  stream.  The 
span  is  144  feet  in  length.  This  height  is  necessary 
to  admit  the  passage  of  vessels  through  the  draw- 
bridge. 

In  Los  Angeles  electric  lighting  has  increased  50 
per  cent,  in  the  last  lO  years.  The  figures  of  receipts 
are:  1S91,  $47>70S;  IQOI,  $7i,8S7- 

The  inside  wiremen  of  the  electrical  workers  of 
Salt  Lake  have  decided  to  strike,  demanding  $.3.50 
a  day  instead  of  $3. 

The  Salt  Lake  Electrical  Supply  company  of  Salt 
Lake  will  furnish  the  electrical  plant  to  be  placed  in 
the  state  prison  of  Utah.  C. 


On  the  Pacific  Slope. 

San  Francisco,  February  5. — The  North  Shore 
Railway'  company-,  which  is  now  preparing  to  trans- 
form a  large  part  of  its  line  into  an  electric  road,  has 
recently  appointed  J.  A.  Fillmore  general  manager 
of  its  system.  Concerning  the  proposed  changes  Mr. 
Fillmore  saj'S :  "The  road  from  San  Rafael  to  Sausa- 
lito,  which  connects  with  the  ferry  boats  running  to 
this  city,  will  be  converted  into  a  broad-gauge  double- 
track  line,  over  which  trains  of  cars  wall  be  run  on 
fast  time."  The  office  of  this  company  has  now  been 
located  on  the  eighth  floor  of  the  new  Hayward 
building,  on  the  corner  of  Montgomery  and  Califor- 
nia streets.  A  stockholders'  meeting  has  been  called 
for  April  5th  for  the  purpose  of  considering  and 
voting  on  the  proposition  of  creating  a'  bonded  debt 
of  $6,000,000. 

The  Standard  Electric  company  of  California  has 
almost  completed  the  hydraulic  work  on  its  new  gen- 
erating plant  at  Electra,  three  miles  above  the  Blue 
Lakes  power  station,  which  now  transmits  electric 
power  to  Stockton.  There  are  five  2,000-kilowatt, 
three-phase  generators  installed  in  the  main  power 
station.  The  work  of  testing  this  apparatus  will 
soon  be  commenced  and  electricity  wjU  afterwards 
be  transmitted  to  San  Francisco  at  60,000  volts.  The 
r45-mile  pole  line  extends  westward  to  Stockton, 
thence  to  Livermore  and  on  to  the  sub-station  at 
Mission  San  Jose.  Thence,  the  transmission  line 
runs  to  the  Alviso  sub-station,  and  the  last  section 
enters  the  cit>'  through  South  San  Francisco.  It 
terminates  at  the  San  Francisco  sub-station,  now  in 
course  of  construction  at  the  corner  of  Kansas  and 
Division  streets.  The  electric  current  will  there  be 
used  to  operate  five  motor-generators  that  will  fur- 
nish electricity  at  a  lower  voltage  for  use  through- 
out the  city.  Some  of  the  details  of  local  distribu- 
tion are  yet  to  be  arranged.  No  rotary  transformers 
will  be  used  on  the  Standard  company's  system.  It 
has  been  the  declared  policy  of  the  company  to  sell 
electric  current  to  other  corporations  for  distribution 
instead  of  incurring  the  expense  of  laying  under- 
ground mains. 

On  the  afternoon  of  January  28th  one  of  the  large 
generators  at  the  Colgate  plant  of  the  Bay  Counties 
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Power  company  broke  down,  cutting  out  about  one- 
third  of  the  company's  power  in  this  section  of  the 
state,  the  accident  compelled  a  suspension  of  traf- 
fic on  almost  the  entire  street-railway  system  of  the 
Oakland  Transit  company.  The  local  power  houses 
of  the  latter  company  were  at  once  started  up  and 
within  a  few  hours  all  the  lines  of  the  company  were 
running.  At  the  transformer  station  at  the  foot  of 
Grove  street,  there  are  storage  batteries  with  suffi- 
cient capacity  to  run  the  normal  load  of  the  station 
for  six  hours,  and  in  consequence  the  cars  operated 
from  this  point  were  run  without  interruption.  It  is 
now  given  out  that  the  officials  of  the  Oakland  Tran- 
sit company  are  contemplating  the  placing  of  storage 
batteries  at  the  Piedmont  station.  Such  action,  it  is 
believed,  will  permit  of  storing  enough  power  to  keep 
the  lines  of  the  company  going  during  intervals 
caused  by  accidents  to  the  power  company's  plant  or 
lines. 

J.  F.  Buckley,  Salt  Lake,  Utah,  delegate  to  the 
convention  of  the  International  Brotherhood  of  Elec- 
trical Workers,  has  received  information  from  Grand 
Secretary  Sherman,  of  the  order,  announcing  that 
the  next  annual  convention  will  be  held  at  Salt  Lake 
City,  Utah. 

The  Consolidated  Railway  and  Power  company  at 
Salt  Lake  City,  Utah,  has  just  placed  an  order  for 
six  large  double-track  open  cars.  The  cars  will  be 
34  feet  in  length,  equipped  with  air  brakes,  80-horse- 
power  motors  and  all  the  latest  improvements.  The 
electrical  equipment  will  be  furnished  by  the  General 
Electric  company  of  New   York. 

The  Valley  Counties  Power  company  was  incor- 
porated in  this  city  on  January  24th,  with  a  capital 
stock  of  $2,500,000.  The  directors  are  R.  R.  Colgate, 
E.  J._ue  Sabla,  J.  Martin,  R.  M.  Hotaling  et  al. 
This  company  will  absorb  the  properties  of  the 
Butte  County  Power  company,  which  has  a  plant 
under  construction  at  French  Creek.  'The  power 
developed  by  this  company  will  be  delivered  to  the 
Bay  Counties    Power  company's   system  at  Colgate. 

The  board  of  directors  of  the  Honolulu  (H.  I.) 
Rapid  Transit  company  has  approved  the  contract 
with  James  McKee  for  the  construction  of  a  branch 
line  running  from  Punahou  to  Waikiki,  and  work 
W'ill  begin  at  once.  This  line  will  compiise  about 
6,300  feet   of  road. 

The  Board  of  Supervisors  of  Fresno  County  has 
granted  to  S.  N.  Griffith  and  W.  H.  Mackenzie  a 
50-year  franchise  for  the  construction  of  an  electric 
line  about  the  city  of  Fresno.  Accordin.g  to  the 
franchise  the  road  must  be  completed  within  three 
years.  This  road  is  to  connect  with  the  Fresno 
City  electric  railway. 

The  Electric  Construction  company  of  this  city 
will  soon  remove  to  its  new  quarters  at  28  Mont- 
gomery street.  A. 


PERSONAL. 


A.  M.  Fisher,  late  manager  of  the  Western  Union 
Telegraph  office  at  Salt  Lake,  has  been  transferred 
to  Denver  as  traveling  auditor  for  the  company. 

Joseph  J.  Spencer,  a  member  of  the  firm  of 
Spencer  &  Parks,  gas  and  electric-light-fixture  man- 
ufacturers at  No.  1945  Park  avenue.  New  York,  was 
found  dead  at  his  business  place  a  few  days  ago. 

Prof.  William  A.  Pratt  has  resigned  the  chair 
ox  electrical  engineering  at  Delaware  College,  New- 
ark, Del.,  and  will  become  an  engineer  in  the  em- 
ployment of  the  Baltimore  and  Ohio  Railroad  com- 
pany. 

O.  J.  Michaels,  an  electrician,  and  formerly  super- 
intendent of  the  Guarantee  Electric  company  of  Chi- 
cago, fell  from  a  fourth-story  window  at  the  Oxford 
Hotel,  Canal  and  Adams  streets,  early  on  the  morn- 
ing of   February   nth  and  was  seriously   injured. 

James  Milliken,  formerly  a  director  in  the  Western 
LTnion  Telegraph  company  and  a  prominent  finan- 
cier, died  on  February  4th,  at  the  Hoffman  House, 
New  York.  He  was  born  in  1824  at  Milroy,  Pa., 
and  was  at  one  time  prominent  in  Philadelphia 
business  circles. 

Herman  A.  Strauss  has  resigned  his  position  of 
assistant  engineer  of  the  Manhattan  Railway  com- 
pany of  New  York  city,  which  he  has  held  during 
the  last  tw-o  years,  to  engage  in  consulting  electrical- 
engineering  work,  with  office  in  the  Park  Row 
building.  New  York  city. 

Daniel  W.  Baker  of  the  firm  of  Baker  &  Co., 
Newark,  N.  J.,  gold  and  platinum  refiners  and  smelt- 
ers, was  instantly  killed  in  Newark  on  February  8th 
by  an  electric  car.  Mr.  Baker,  in  trying  to  avoid 
one  car,  slipped  and  fell  in  front  of  another.  He 
was  45  years  old  and  was  a  highly  esteemed  and 
prominent  citizen. 

Algernon  Sartoris  is  said  to  have  engaged  himself 
as  an  employe  of  the  Westinghouse  electrical  works 
at  Pittsburg.  He  has  entered  the  shops  at  the  bot- 
tom of  the  ladder,  but  George  Westinghouse  is  re- 
ported to  have  expressed  himself  as  confident  that 
a  brilliant  future  in  the  electrical  field  lies  before 
this  grandson  of  General  Grant. 

J.  Bannister  Hall  died  on  February  4th  at  his 
residence  in  Baltimore  at  the  age  of  65  years.  Mr. 
Hall  was  the  secretary  and  treasurer  and  a  member 
of  the  board  of  directors  of  the  Charleston  (S.  C.) 
Consolidated  Railway,  Gas  and  Electric  company. 
He  was  the  first  secretary  and  treasurer  of  the 
Consolidated    company,    performing    important    and 
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valuable  services  in  connection  with  its  organization, 
and   he  held  the  position  at  the  time  of  his  death. 

J.  W.  Cupps,  chief  operator  in  the  Bureau  of  Elec- 
tricity at  Pittsburg,  Pa.,  has  resigned.  He  intends 
to  enter  the  electrical  business  on  his  own  account. 
He  has  been  connected  with  the  Bureau  of  Elec- 
tricity for  14  years.  He  was  at  one  time  associated 
with  the  Central  District  and  Printing  Telegraph 
company,  and  in  1S79  he  installed  the  first  telephones 
used  in  Pittsburg. 

.  Partrick,  Carter  &  Wilkins  of  Philadelphia  have 
issued  the  following  statement  to  the  trade,  under 
date  of  February  ist:  "Mr.  Thomas  L.  Townsend 
has  this  day  severed  his  connection  with  us  to 
accept  a  position  with  the  Vallee  Bros.'  Electrical 
company  of  Philadelphia,  as  general  manager.  It  is 
with  great  reluctance  we  dispense  with  Mr.  Towns- 
end's  services,  and  we  wish  for  him  all  success  in 
his  new  field  in  the  electrical  supply  trade." 

Professor  William  Lispenard  Robb  of  Trinity  Col- 
lege, Hartford,  Conn.,  has  been  called  to  the  "Van 
Rensselaer  Polytechnic  Institute  in  Troy,  N.  Y.,  for 
the  purpose  of  establishing  a  department  of  elec- 
trical engineering  in  that  institute.  For  nine  years 
Professor  Robb  has  been  electrical  engineer  of  the 
Hartford  (Conn.)  Electric  Light  company.  During 
the  Spanish  war  Professor  Robb  laid  submarine  elec- 
trical appliances  along  the  sound  for  the  protection 
of  the  coast  of  Connecticut  from  possibile  invasion 
by  Spanish  naval  vessels.  He  has  also  been  con- 
nected with  important  electrical-engineering  projects 
in  many  of  the  large  cities.  . 


ELECTRIC  LIGHTING. 

The  city  of  Tiflis,  Russia,  is  considering  the  proj- 
ect of  lighting  its  streets  by  electricity. 

A  municipal  electric-light  plant  will  soon  be  in- 
stalled in  the   city  of   Elesavetgrad,    Russia. 

■iT'^^7?'^^"^''"'^  ^'^'^'  ^"'^  Power  company  of  Gran- 
'''  ,'  r  y-'  '^^^  ^^'^"  incorporated,  with  a  capital 
stock  of  $31,000. 

The  City  Council  of  Waukegan,  111.,  has  passed 
an  ordinance  granting  an  electric-light  franchise  to 
b.   Delano   Talcott,  Frederick  Bairstow   and   others. 

Improvements  increasing  its  alternating-current 
output  by  about  1,800  horsepower  have  been  made  by 
the  Terre  Haute  Electric  company  at  a  cost  of  about 
¥50,000. 

The  Natural  Electric  Light,  Heat,  Power  and 
Windmill  company  of  Huron,  S.  D.,  has  been  in- 
corporated, with  a  $200,000  capital  stock,  by  J.  Flaig, 
L.   D.  Grismore  and  others. 

The  Sarcoxie  Electric  Light  and  Milling  company 
of  Sarcoxie,  Mo.,  is  stated  to  have  been  incorporated 
with  a  capital  stock  of  $7,500.  The  incorporators 
are  B.  Pile,  Henry  Sabert  and  Levi  Smith. 

The  Russian  government  is  experimenting  with 
difterent  devices  for  lighting  the  cars  of  the  im- 
perial railroads  by  electricity.  The  government  con- 
templates adding  to  each  train  a  special  car,  carry- 
ing  an   oil    engine   and   dynamo. 

The  Lachine  Rapids  Hydraulic  and  Land  com- 
pany, 160  McCord  street,  Montreal,  Canada,  of 
which  R.  S.  Kelsch  is  chief  engineer,  is  about  to  be- 
gin plans  for  a  large  sub-station,  including  an  aux- 
iliary steam  plant  of  6,000  to  8,000-horsepower  ca- 
pacity. 

The  Waupaca  (Wis.)  Electric  Light  and  Railway 
company's  plant  was  damaged  by  fire  to  the  extent 
of  $2,000  a  few  days  ago.  The  lighting  service  was 
interrupted  for  a  few  days.  The  president  of  this 
company  is  Irving  P.  Lord,  the  president  of  the 
Northwestern   Electrical   association. 

The  Atlanta  (Ga.)  Railway  and  Power  company, 
the  Atlanta  Rapid  Transit  company,  the  (Georgia 
Electric  Light  company  and  the  Atlanta  Steam  Heat- 
ing company  have  been  consolidated.  This  places 
the  control  of  all  street  railways,  electric-light  and 
heating  plants  in  one  corporation,  backed  by  At- 
lanta and  Boston  capital. 

Comptroller  McGann,  in  his  estimates  of  appro- 
priations for  the  various  departments  of  the  city 
of  Chicago  for  1902,  allows  the  Department  of  Elec- 
tricity $810,000.  Last  year's  expenditures  in  this 
department  amounted  to  $938,140.94,  and  City  Elec- 
trician Ellicott's  estimate  to  meet  the  expenses  of 
the  department  for  this  year  was  $1,594,508.29. 

The  Marshall  (Mich.)  City  Water  and  Electric 
Works  are  making  several  changes  in  their  plant. 
The  most  important  of  these  alterations  is  the  in- 
stallation of  a  General  Electric  three-phase,  250- 
kilowatt,  60-cycle,  direct-connected  alternator  on  a 
waterwheel  shaft.  A  2,000,000-gallon  Deane  pump,  di- 
rectly connected  to  a  lOO-horsepower  induction  mo- 
tor, will  be  installed  at  the  waterworks  pumping 
station.  Philip  S.  Joy,  the  superintendent  of  the 
plant,  is  offering  the  old  apparatus  for  sale. 


ELECTRIC  RAILWAYS. 

The  city  of  Ecaterinoska,  Russia,  is  about  to  add 
a  lo-mile  extension  to  its  present  street-railway  sys- 
tem. 

According  to  foreign  advices,  electric  lighting  and 
power  are  receiving  increased  attention  throughout 
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Australia.  Tlie  General  Electric  company  of  Sche- 
nectady, N.  v..  is  busy  with  the  Sydney  tramway 
service. 

The  Davenport  (.Iowa)  and  Western  Electric 
Railway  company  has  been  incorporated,  with  a 
capital   slock  of  $50,000. 

The  Bellefonte  (Pa.)  Electric  Railway  company 
has  been  chartered,  with  $30,000  capital  stock,  with 
E.  .A.  Poorman  of  Tyrone  president. 

A  company  has  been  organized  which,  it  is  said, 
will  build  a  trolley  line  from  Siou.x  Falls,  S.  D.,  to 
Sioux  City.  Iowa,  paralleling  the  line  of  the  Chicago, 
Milwaukee   and   St.    Paul    railroad. 

The  Titusville  (Pa.)  electric  street  railway  is 
Slated  to  have  been  sold  to  Charles  Pfeiser  and 
others,  of  New  York,  N.  Y.  It  is  stated  that  the 
new  company  will  extend  the  line  to  Meadville,  Pa. 

The  Beacon  Mountain  railroad  of  Fishkill.  N.  \'., 
has  been  incorporated,  with  a  capital  of  $150,000,  to 
operate  an  electric  road  five  miles  long  from  the 
top  of  North  Beacon  Mountain  to  the  top  of  South 
Beacon. 

The  real-estate  board  of  Chicago  has  declared  it- 
self in  favor  of  a  complete  system  of  subways  for 
the  operation  of  cars  in  the  downtown  district  of 
the  city  as  the  only  correct  solution  of  the  local 
traction  question. 

It  is  stated  that  the  consolidation  of  the  Union 
Traction  company  of  Philadelphia  and  the  new 
Rapid  Transit  company  of  the  same  city,  through 
the  medium  of  the  third  company  which  will  absorb 
both,  w-ill  take  place  about  April  ist. 

The  Glasgow  (Ky.),  Burksville  and  Cumberland 
Valley  Traction  company  has  been  incorporated,  with 
a  capital  of  $10,000,  to  construct  an  electric  railway 
from  Glasgow  to  Burksville,  by  way  of  Summer 
Shade  and  Edmonston,  a  distance  of  40  miles. 

A  recent  dispatch  from  Cardiff,  Wales,  states  that 
the  Tramways  company  has  excluded  the  German 
bids  for  supplying  generators  for  the  new  electric 
svstem,  although  they  were  the  lowest  of  any  sub- 
mitted. The  committee  is  considering  only  English 
and  American  offers. 

The  London  Daily  News  says  that  the  work  of 
laying  the  conduit  system  on  the  Tooting  and  West- 
minster route  will  be  commenced  in  the  middle  of 
March,  and  it  is  hoped  that  the  new  cars  will  be 
running  in  about  10  months'  time.  The  work  will 
be  done  in  sections,  from  which  the  ordinary  horse- 
tramway  traffic  will  be  diverted  until  they  are  com- 
pleted. 

The  St.  Louis  (Mo.;  Transit  company  is  said  1;o 
have  made  a  thorough  test  of  an  automatic  electric 
track  switch.  It  is  stated  that  the  work  of  both  the 
motorman  and  the  switch-lender  will  bo  done  by  elec- 
tricity, with  more  rapidity  and  accuracy.  An  ap- 
proaching car  will  automatically  shift  the  switch 
into  the  required  position  for  the  car  to  take  the 
proper  track. 

Deeds  have  been  placed  on  record  at  Washington, 
D.  C,  conveying  to  the  Washington  Railway  and 
Electric  company,  formerly  the  Washington  and 
(jreat  Falls  company,  the  entire  properties  of  the 
Metropolitan  and  Columbia  Street  Railway  compa- 
nies of  that  city.  The  new  company  also  has  ab- 
sorbed the  suburban  lines  of  the  Washington  Trac- 
tion company. 

It  is  said  that  the  Kokomo  (Ind.)  street-car  plant 
has  been  sold  to  George  J.  Marrott,  an  Indianapolis 
street-car  man,  who  will  connect  the  Kokomo  line 
with  Indianapolis.  This  is  the  most  important  link 
in  the  chain  of  electric  lines  by  means  of  which  it  is 
proposed  to  connect  Detroit  and  Indianapolis,  and 
through  which  it  is  expected  finally  to  connect  De- 
troit and  Cincinnati. 

A  company  is  stated  to  have  been  formed  in 
Hagerstown,  Md.,  to  build  an  electric  road,  to  cost 
$300,000.  from  Hagerstown  to  Antietam  paper  mills, 
Chewsville,  Cavetown,  Smithsburg  and  Ringgold, 
Md.,  and  Rouzervillc,  Waynesboro  and  Pen-Mar, 
Pa.,  a  distance  of  about  22  miles.  Lewis  T.  Byron 
and  Chambers  M.  Craig  of  Hagerstown,  and  Sam- 
uel B.  Rinehart  of  Waynesboro,  Pa.,  are  among  the 
incorporators. 

At  the  annual  meeting  of  the  Central  London 
Underground  Electric  Railway  company  on  Feb- 
ruary 5th,  the  chairman  stated  that  the  working 
expenses  for  the  j'car  amounted  to  54  per  cent,  of 
the  receipts.  Of  this  amount  four  per  cent,  was 
expended  in  the  operation  of  the  elevators  at  the 
various  stations.  The  compaity  intends  to  raise 
£3,000,000  on  shares  rmd  a  loan  of  ;£i,ooo,ooo  for  a 
new  route  from  Hammersmith  lo  the  city  of  Lon- 
don. 

A  consolidation  has  been  effected  between  the 
Menominee  (Mich.)  Electric  Light.  Railway  and 
Power  company  and  the  Marinette  (Wis.)  Gas, 
Electric  Light  and  Street  Railway  company.  The 
following-named  gentlemen  are  officers  of  the  con- 
solidated company:  President,  F.  A.  Spies  of  Me- 
noiTiinee;  vice-president.  A.  C.  Merryman  of  Mari- 
nette; treasurer.  H.  J.  Brown,  Marinette,  and  sec- 
retary, G.  W.  Hanley  of  Marinette.  A  one-fare  rate 
between  the  cities  of  Menominee  and  Marinette  has 
already  been  established,  and  cars  will  run  through 
both    places.    Edward    Daniel    of    Menominee    was 


elected  general  superintendent,  lo  succeed  H.  C. 
Higgins.  The  latter  will  now  devote  his  entire  time 
to  his  interurban  line  between  Manitowoc  and  Two 
Rivers. 

The  Mexican  Eastern  Railway  company  of  Mex- 
ico has  been  incorporated,  with  a  capital  of  $5,000,- 
000,  and  proposes  to  operate  a  railroad  from  Merida, 
\  ucatan  lo  Zacoaico,  Vera  Cruz;  also  to  construct 
and  operate  telegraph,  telephone  and  express  lines 
over  tile  same  route.  The  incorporators  are:  John 
Phelps,  Baltimore ;  Sidney  A.  Witherbee,  Detroit ; 
Josiah  Quincy.  Boston;  Sylvester  E.  Everett  and 
Leander  McBridc.  Cleveland;  John  Scott,  New  York 
city,  and  James  L.   Wolcott,   Dover,   Del. 

Consul-general  Hanna  of  Monterey,  Mexico, 
says  that  it  is  understood  that  an  American  com- 
pany has  obtained  a  concession  to  build  and  operate 
an  electric  street-car  line  on  several  of  the  streets 
of  that  city,  with  extensions  to  Topo  Chico,  to  the 
new  steel  plant,  and  to  the  smelters.  It  is  also  un- 
derstood, the  consul-general  adds,  that  Mackin  & 
Dillon  of  Monterey  arc  the  principal  promoters,  and 
that  the  greater  part  of  the  equipment  will  prob- 
ably be  purchased  in  the  United  States. 

At  a  recent  meeting  of  business  men  of  Bay  City, 
^''ich.,  it  was  decided  to  proceed  with  the  incorpora- 
tion of  the  Bay  City  and  Northeastern  Electric 
Railway  company.  The  company  will  raise  $100,- 
oco,  and  the  work  of  construction  will  be  begun  as 
soon  as  $50,000  is  raised.  Among  those  present  at 
the  meeting  were  Gil  R.  Lovejoy  of  Lenox,  who  said 
he  proposes  to  build  an  electric  road  from  near 
Mount  Clemens  to  a  point  east  of  Bay  City,  to  con- 
nect with  the  Bay  City  and  Northeastern. 

Former  United  States  Senator  James  Smith,  Jr., 
of  Newark,  N.  J.,  has  been  appointed  receiver  of 
the  Atlantic  Coast  Electric  Railroad  company,  which 
operates  the  electric  railway  between  Pleasure  Bay, 
Asbury  Park.  Belmar  and'  other  coast  resorts  in 
New  Jersey.  The  company  is  said  to  have  defaulted 
in  the  payment  of  interest  amountin,g  to  $20,000. 
and  proceedings  are  being  brought  lo  foreclose  a 
$1,000,000  mortgage  by  the  Knickerbocker  Trust 
company  of  New  York.  The  receivership,  however, 
is  temporary,  and  depends  on  the  outcome  of  the 
foreclosure   proceedings. 


PUBLICATIONS. 


The  Cutler-Hammer  Manufacturing  company  of 
Milwaukee,  Wis.,  is  sending  to  the  trade  some  new 
Ijulletins  for  insertion  in  its  adjustable  catalogue. 
The  bulletins  covering  motor-starting  rheostats  of 
various  types  and  reversible  drum  controllers. 

F.  B.  Sage  &  Bro.,  123  Liberty  street.  New  Y'ork 
city,  are  sending  to  their  friends  a  neat  calendar, 
which  bears  a  good  illustration  of  the  firm's  latest 
direct-reading  ohmmeler.  The  calendar  states  that 
"Our  ohmmeter  saves  what  the  calendar  measures." 

The  1902  Emerson  fan-motor  catalogue  recently 
distributed  lo  the  trade  by  the  Emerson  Electric 
Manufacturing  company  of  St.  Louis  is  an  attractive 
publication  and  calls  attention  lo  the  company's 
goods  in  artistic  and  convenient  manner.  Desk, 
bracket,  ceiling  and  e.xhaust  fans  are  listed,  all  be- 
ing built  for  operation  on  alternating-current  cir- 
cuits, of  both  high  and  low  frequencies.  Detailed 
descriptions  are  gi\'en  of  the  different  types  of  fans, 
as  well  as  instructions  for  their  erection  and  opera- 
tion. The  catalogue  is  printed  in  three  colors  and 
is   bound  in  a  handsome  embossed  cover. 

The  Brown  &  Sharpe  Manufacturing  company  of 
Providence,  R.  L,  is  mailing  to  the  trade  the  1902 
edition  of  its  catalogue.  The  publication,  which  is 
issued  in  this  company's  well-known  pocket  sizCj 
has  been  thoroughly  revised  and  contains  441  pages. 
The  large  number  of  tables  and  other  general  in- 
formation in  the  book  make  it  especially  valuable 
to  the  workman  as  a  book  of  reference.  Among  the 
machines  and  tools  listed  are  milling,  grinding,  gear- 
cutting  and  screw  machines,  cutters,  machinists' 
tools,  etc.  The  principal  additions  this  year  are 
shown  in  a  colored  insert.  These  catalogues  are 
mailed,  upon  application,  to  any  address  or  are  fur- 
nished by  hardVvare  and  supply  dealers. 


TELEGRAPH. 


practically  paralyzed,  wires  being  down  in  all  di- 
rections, trains  late  and  the  cities  without  light  or 
electric  power.  The  streets  were  a  mass  of  tangled 
wires,  hundreds  of  poles  having  been  broken  down. 
Similar  reports  come  from  Arkansas,  where  it  is 
said  six  inches  of  sleet  fell. 

Reports  from  the  South  state  tnat  the  Postal 
Telegraph  company  is  about  to  expend  $500,000  in 
its  southern  division  in  the  extension  of  lines  and 
the  addition  of  extra  wires  to  existing  lines.  C.  C. 
Adams,  superintendent  Third  District,  Eastern  Di- 
vision, at  Philadelphia.  Pa.,  -will  have  charge  of 
this  work,  will  shortly  leave  for  Atlanta,  from 
which  city  the  administration  of  the  Southern  di- 
vision will  hereafter  be  conducted,  instead  of  from 
Richmond,    Va.,    as    heretofore. 


The  Printing  Telegraph  company  of  Jersey  City. 
N.  J.,  has  been  incorporated,  with  a  capital  stock  of 
$5.cco.  The  incorporators  are  Henry  G.  Stephens, 
Benjamin  Rosenthal  and  Herman  Lewis. 

Owing  to  the  frequent  breakdowns  of  overhead 
wires  in  F'-ngland  and  Scotland,  the  question  of  lay- 
ing a  submarine  cable  from  the  Thames  to  the  Firth 
of  Forth  is  being  agitated.  Such  a  cable,  with  short 
land  connections,  would  give  communication  between 
London  and  Edinburgh  and  Glasgow.  The  esti- 
mated cost  is  £1 10,000. 

The  French  government  has  paid  a  tribute  to 
•American  science,  it  is  said,  by  purchasing  the  oc- 
tuiilex  telegraphic  apparatus,  the  invention  of  the 
late  Professor  Rowland.  Monsieur  Mougeot,  rninis- 
ter  of  telegraphs,  says  that  the  instruments  will  be 
installed  soon  between  Marseilles  and  Paris,  the 
heaviest  traffic  lines  of  the  country. 

Reports  of  a  recent  sleetstorm  in  the  South  state 
that  at  Paducah  and  Lexington,  Ky.,  business  was 


POWtR  TRANSMISSION. 

The  Warrio"-  River  Power  company  of  Birming- 
ham, Ala.,  has  been  incorporated.  The  capital 
stock  is  placed  at  $500,000,  and  the  incorporators 
are  J.  R.  Adams,  Robert  R.  Zell,  F.  I.  Monk  and 
John  L.  Burns  of  Birmingham,  and  A.  L.  Zell  of 
t^nsley; 

Reports  from  Lincoln,  Neb.,  state  that  Governor 
Savage  has  announced  his  intention  to  recommend 
lo  the  next  session  of  the  Nebraska  Legislature  the 
inauguration  of  a  general  irrigation  scheme,  under 
the  supervision  of  the  state  government.  The  gov- 
ernor's plan  is  to  issue  several  millions  in  state 
bonds  to  build  mammoth  reservoirs  for  storage  pur- 
poses along  the  Platte  River,  to  dig  irrigation  ditches 
and  use  the  power  derived  from  running  water  in 
the  development  of  electrical  energy,  selling  the  lat- 
ter to  industries  and  cities  adjacent  to  the  river. 


SPACE    TELEGRAPHY. 

There  are  now  in  Europe  40  seaside  stations 
equipped  for  wireless  telegraphy  and  five  in  Amer- 
ica. Each  of  Lloyds'  stations  throughout  the  world 
will  soon  have  a  plant.  About  60  vessels  have  put 
in  the  necessary  apparatus. 

A  100-foot  mast  has  been  set  up  in  Siasconset, 
Mass.,  for  the  w'rel'^ss-telegraph  station,  which  will 
receive  messages  from  the  Nantucket  lightship.  The 
ground  connections  were  made  by  placing  eight 
heavy  metallic  plates,  2V2  by  eight  feet,  in  the 
ground. 

It  IS  said  that  Dawson  capitalists  are  backing  W. 
F.  Thompson,  a  publisher  of  Yukon,  in  a  project 
to  connect  Dawson  with  Forty  Mile,  Koyukuk  and 
other  Y'ukon  districts  by  means  of  wireless  teleg- 
raphy. The  first  signal  stations  will  be  erected  at 
Dawson  and  White  Horse. 

M.  du  Crete,  a  Parisian  inventor,  is  quoted  in 
the  New  York  Sun  as  saying  that  he  does  not  be- 
lieve that  Signor  Marconi  has  solved  the  problem 
of  wireless  telegraphy  across  the  Atlantic,  but  he 
feels  sure  that  the  feat  will  be  accomplished.  He 
believes  that  Mr.  Tesla  is  the  likeliest  to  succeed, 
because  he  is  working  at  the  least  perfect  end, 
namely,  the  transmitter.  He  regards  the  receiving 
apparatus  as  a  combination  of  the  microphone  and 
telephone. 

The  Marconi  Wireless  Telegraph  company  of  Lon- 
don, England,  has  opened  a  school  for  the  teaching 
of  wireless  telegraphy  at  Frinton-on-Sea,  in  Es- 
sex. The  school  consists  of  two  villa  residences 
fitted  with  all  the  necessary  instruments  and  a  165- 
loot  mast.  It  is  in  communication  with  the  station 
at  the  North  Foreland,  about  40  miles  away,  and 
also  with  La  Panne,  on  the  Belgian  coast,  80  miles 
across  the  North  Sea.  The  Marconi  works  at 
Chelmsford  are  only  20  miles  distant,  and  after  com- 
pletion the  instruments  are  sent  down  to  Frinton 
and  tested  between  those  two  points.  The  school  is 
in  charge  of  T.  Bowden. 

The  Pacific  and  the  Continental  Wireless  Tele- 
phone and  Telegraph  companies,  capitalized  at  $5,- 
coo.ooo  each,  have  general  offices  at  Denver,  Colo. 
They  are  said  to  be  the  first  in  the  field  to  carry 
out  wireless  telegraphy  on  the  Pacific  coast  and  in 
Alaska.  Stations  are  to  be  erected  on  San  Pedro 
and  Cataliiia  Islands.  The  companies  have  issued 
an  elaborate  prospectus,  explaining  their  instruments 
and  giving  general  information  concerning  wireless 
telegraphy.  The  companies  are  licensees  of  the 
American  Wireless  Telephone  and  Telegraph  com- 
pany of  Philadelphia  and  operate  under  the  patents 
of  Dolbear.  Shoemaker  and  others.  The  officers  of 
the  Pacific  and  Continental  companies  are:  Presi- 
dent. A.  M.  Stevenson :  vice-president  and  general 
manager.  A.  L.  New  ;  secretary  and  treasurer,  D.  C. 
Bailey.  General  Irving  Hale,  the  Den^'er  representa- 
tive of  the  General  Electric  company,  is  consuUing 
clcctiical  engineer  for  the  companies. 


P.'IISCELLANEOUS. 


Copper  is  again  reported  on  the  decline,  and  re- 
cent quotations  give  12%  to  12%  cents  for  Lake, 
12%  to  12%  cents  for  electrolytic,  and  12%  to  12% 
cents   for   casting  copper. 

The  matter  of  securing  a  fire-alarm  telegraph  sys- 
tein  is  again  up  in  Cleveland.  There  are  three  bid- 
ders, the  Gamewell.  the  Star  and  the  Municipal  Sig- 
nal  companies  of  Chicago.     Each  of  the  companies 
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has    representatives    on    the    ground,    and    they    are 
fighting  hard  for  the  contract. 

It  is  said  that  Captain  F.  P.  Cobham  of  BnfFalo, 
N.  Y..  has  invented  a  wireless  signaling  device  for 
preventing  railroad  wrecks,  by  the  use  of  which 
towers,  signal  lights,  targets,  wires  and  operators 
are  entirely   dispensed  with. 

It  is  slated  that  the  electrical  workers  of  Newark, 
N.  Jm  have  gained  the  eight-hour  workday  and  the 
union  wages  of  $3.50  a  day.  This  puts  them  on  the 
same  footing  as  the  organized  electrical  w^orkeri. 
of  the  New   York  district  and  its  vicinity. 

A  new  process  for  making  protective  gloves  for 
electricians  is  announced.  The  material  is  soaked  on 
one  side  with  rectified  petroleum  and  on  the  other 
with  a  solution  of  india  rubber.  The  gloves  are  then 
dried  for  five  minutes  in  a  stove  at  a  tcmperatu-re 
of  60  degrees  Centigrade,  and  then  in  a  cool  room. 
The  petroleum  side  is  then  painted  with  a  mixture 
got  by  heating  two  pounds  of  linseed  oil  with  three 
pounds  of  nitric  acid  for  four  hours,  and  the  india- 
rubber  side  is  dusted  over  with  a  powder,  consisting 
of  asbestos    and    talc,   half    and   half. 

The  Brooklyn  Eagle  of  recent  date  says  :  "Anson 
\V.  Burchard.  consulting  engineer  of  the  General 
Electric  company,  has  been  elected  second  vice- 
president  of  the  Greene  Consolidated  Copper  com- 
pany. ^Ir.  Burchard  recently  went  to  the  Greene 
company's  mines  ^in  Sonora.  Mexico,  on  a  visit  of 
inspection.  The  (^reene  company  has  just  finished 
a  40-mile  standard-gauge  railroad  from  Naco,  Ariz., 
to  its  mines  at  Cananea.  The  selection  of  Mr. 
Burchard  gives  a  hint  of  the  close  relations  reported 
to  have  been  established  between  these  two  com- 
panies, and  it  is  added  that  the  General  Electric 
company  will  hereafter  secure  its  entire  copper  sup- 
ply  from   the    Greene    Consolidated   company." 

Some  electrical  experiments  have  been  conducted 
recently  b}^  a  well-known  London  man  of  science 
upon  vegetable  forms  and  tissues.  It  is  stated  that 
these  experiments  have  shown  that  the  live  seed 
gives  an  electrical  response,  while  the  dead  seed  gives 
none.  Again,  they  have  disclosed  the  significant 
fact  that,  owing  to  the  action  of  light  upon  some 
leaves,  such  as  those  of  the  iris  and  the  begonia, 
the  illuminated  part  of  the  leaf  is  rendered  electro- 
positive to  the  unilluminated  part,  while  the  petals 
of  the  flower  have  no  such  susceptibility.  All 
through  these  experiments  it  was  clear  that  a  defi- 
nite relation  existed  between  the  vitality  of  the 
plant  or  seed  and  its  electrical  potentiality. 


TRADE  NEWS. 


where    he    will    be    glad    to    meet    his    friends    and 
cuslomtrs. 

The  Ellisson  Brown  Electric  Healer  company  of 
Philadelphia  has  been  incorporated  to  construct  ap- 
paratus for  the  generation  and  development  of  heat 
by  electricity.     The  capital  stock  is  $250,000. 

Exports  of  electrical  apparatus  from  the  port  of 
New  York  for  the  week  ended  February  5th  in- 
cluded the  following  shipments:  Argentine  Repub- 
lic, electrical  machinery  and  material,  $3,990;  Cen- 
tral America,  $1,440;  Japan,  $7,955;  London.  $12,- 
372;  Liverpool.  $2,864;  Mexico,  $1,878;  Newcastle. 
$3,545;    Philippine    Islands,    $838;    Stockholm,    $650. 

Articles  pf  incorporation  have  been  filed  by  the 
Protective  Electric  Meter  company  of  Sioux  City, 
Iowa,  with  a  capital  stock  of  $25,000.  The  company 
is  organized  to  manufacture  and  exploit  a  new  de- 
vice invented  by  Charles  T.  Claypoole  to  prevent 
people  tampering  with  electric-service  meters.  John 
A.  Magoun.  Jr.,  is  president ;  C.  W.  Taylor  is  vice- 
president,  and  Charles  T.  Claypoole  is  secretary  and 
treasurer. 


BUSINESS. 


V.  C.  Grace,  who  represents  J.  H.  Bunnell  &  Co., 
20  Park  place.  New  York  city,  throughout  the  west- 
ern territory,  recently  returned  from  a  successful 
and  profitable  trip.  Mr.  Grace  recently  opened  a 
western  office  at  934  Monadnock  building,   Chicago, 


The  American  Steel  and  Wire  compan3^  Chicago, 
reports  an  exceptionally  heavy  business  in  its  cop- 
per-wire and  rail-bond  departments. 

The  Carney  Brothers  company  of  Chicago  reports 
that  it  has  just  closed  a  contract  with  the  Nebraska 
Telephone  compan}"-  of  Omaha  for  30,000  telephone 
poles,  and  also  one  with  the  Omaha  Street  Railway 
compajiy  for  five  carloads  of  large  poles. 

The  Bennett  building,  Omaha,  Neb.,  is  to  have  a 
very  complete  electric-service  plant,  which  will  con- 
sist of  two  tandem-compound  engines,  built  by  the 
Ball  Engine  company.  Erie,  Pa.,  direct-connected 
to   Northern   Electric   generators. 

Thomas  L.  Townsend,  the  new  general  manager 
of  the  ^Vallee  Bros.'  Electrical  company  of  Phila- 
delphia, states  that  he  will  give  personal  and  care- 
ful attention  to  all  orders  and  inquiries  received. 
The  Vallee  Company  carries  a  complete  line  of  sup- 
plies and  also  manufactures  a  number  of  electrical 
specialties. 

The  Western  Electrical  Supply  company  of  St. 
Louis  reports  that  it  is  meeting  with  unusual  suc- 
cess with  its  Browning  type  of  Milwaukee  small 
d^mamos  and  motors.  Tt  states  that  these  motors 
are  the  handsomest,  strongest  and  most  efficient 
small  motors  on  the  market.  The  Western  com- 
panj-  has  issued  an  attractive  bulletin  describing  this 
apparatus  fully,  which  is  mailed  on  application. 

The    Stilwell-Bierce    &    Smith-Vaile    company    of 
Dayton,    Ohio,    has    shipped    recently    Stilwell    feed-  . 
water  heaters  to  the  Consolidated  Light  and  Power 
company    of   Evansville,    Wis.;   the   Arnold   Electric 
Power    Station    company   of   Chicago ;   the  Jackson- 


ville Gas  Light  and  Coke  company  of  Jacksonville, 
Fla..  the  Duncan  Electric  Manufacturing  company 
of  Lafayette.  Ind.,  and  the  Vinita  Electric  Light 
and    Power    company   of    Vinita,    I.   T. 

The  Sprague  Electric  company  of  New  York  city 
has  closed  an  order  with  the  Atlas  Portland  Cement 
company  for  three  400-kilowatt  engine-type,  split- 
pole  generators  at  speed  of  156  revolutions  per  min- 
ute, for  its  plant  in  Hannibal.  Mo.  Another  order 
is  from  tlie  De  Laval  Steam  Turbine  company  for 
10  20-kilowatt  and  10  75-kilowatt  turbine  generators. 
The  Pennsylvania  Steel  company  has  ordered  for 
its  new  bridge  shop  at  Steelton,  Pa.,  15  wall  crane 
trolley  hoists,  the  electric  hoisting  equipment  of 
\which  is  built   by  the   Sprague  company. 

The  Electric  Storage  Battery  company  of  Phila- 
delphia has  recently  closed  a  number  of  large  con- 
tracts for  batteries  of  the  Chloride  accumulator,  to 
be  installed  in  electric-railway  power  houses  and 
sub-stations,  for  the  purpose  of  regulation  and  peak 
work.  Among  these  are  three  installations  recently 
contracted  for  by  the  Twin  City  Rapid  Transit  com- 
pany of  Minneapolis,  Minn.,  two  of  which  consist 
of  288  cells  each,  installed  in  Minneapolis,  Minn., 
and  St.  Paul,  respectively.  These  batteries  have 
a  nominal  capacity  of  1,000  kilowatts,  and  are  op- 
erated in  conjunction  with  motor-driven  boosters 
for  regulating  and  peak  work.  The  third  battery 
for  the  Twin  City  company  is  to  be  installed  in  a 
sub-station  at  Stillwater,  'jVi  miles  distant  from 
the  power  house.  This  battery  consists  of  315  cells. 
having  a  capacity  of  one  hour  of  400  kilowatts,  and 
is  to  be  used  with  a  shunt  booster  entirely  for  regu- 
lating the  Ime  voltage.  These  three  batteries  have 
tanks  sufficiently  large  to  allow  of  an  ultimate  In- 
crease of  50  per  cent,  greater  capacity. 

The  Crocker-Wheeler  company  of  Ampere,  N.  J., 
has  just  issued  a  new  bulletin  describing  the  elec- 
trical equipment  of  the  Joseph  Dixon  Crucible  com- 
pany of  Jersey  City.  The  Dixon  company  formerly 
operated  four  separate  steam  plants,  but  has  now 
combined  them  into  one  electric-power  plant.  A  100- 
kilowatt  generator  and  24  motors,  all  of  Crocker- 
Wheeler  manufacture,  have  already  been  installed, 
and  future  equipment  is  contemplated.  The  Crocker- 
Wheeler  company  reports  that  the  outlook  at  the  end 
of  the  first  month  of  the  new  year  is  most  promis- 
ing, both  in  present  orders  coming  in  and  in  the  indi- 
cations for  a  heavy  spring  business.  Among  the  Jan- 
uary shipments  may  be  noted  orders  from  the  follow- 
ing-named: De  Lamar  Copper  Refining  company, 
Carteret.  N.  J. ;  Iron  City  Engineering  company, 
Uniontown,  Pa. ;  Anglo-American  Provision  com- 
pany. Chicago;  Pennsylvania  Steel  Casting  company, 
Chester.  Pa.;  United  States  Electric  Lighting  com- 
nany.  Washington,  D.  C. ;  National  Tube  company, 
Pittsburg,  Pa.;  Niles  Tool  Works,  Hannibal,  Ohio; 
Lake  Shore  and  Michigan  Southern  railway  shops, 
Collinwood.  Ohio ;  Mechanical  Laboratory,  Lehigh 
University,   South  Betlilehem,  Pa. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


Issued  (United  States  Patent  O^ce)  February  4.  igo3. 


692,236.  Electromechanical  Device  for  Electric 
Traction.  Eugenio  Cantono,  Rome,  Italy.  Ap- 
plication filed  August  2,  1S99. 

Coirbined  with  the  motors  are  a  steering  switch  com- 
prising contact  blocks  and  a  lever  adapted  to  be  brought 
into  contact  with  the  blocks.  A  resistance  is  adapted  to 
be  brouehi  into  the  magnetic  field  of  the  motors  or  either 
of  them  to  vary  their  speed  according  as  the  lever  is 
brought  in  contact  with  the  different  blocks.  Means  are 
provided  for  mechanically  aciuatine  the  lever. 

692,248.  Musical  Stringed  Instrument.  George  H. 
Davis,  New  York,  N.  Y.,  assignor  to  the  Amer- 
ican Automusic  company.  New  York,  N.  Y. 
Application  filed  April  29,  1899. 

There  is  a  series  of  fretting  devices  and  a  picker  for 
each  string  of  the  instrument  and  electromagnetic  means 
governed  by  any  fretting  device  for  operating  the  picker 
of  its  corresponding  string. 

692,250.     Calling   Apparatus     for    Telephone    Lines. 
'  William    W.    Dean,    Chicago,    assignor    to    the 
Western    Electric    company,    Chicago,    111.     Ap- 
plication filed  May  31,  1900. 

A  telephone  line  and  means  for  directing  current  over 
the  line  are  combined  with  a  call  hell  at  the  sub-station 
thereof  and  a  branch  circuit  including  the  call  bell,  a  re- 
lay controlling  the  brancn  circuit,  transmitting  and 
receiving  telephones,  an  induction  coil  having  two  wind- 
ings, a  permanently  closed  bridge  of  the  line  including' 
serially  the  condenser,  the  relay  and  a  winding  of  the 
induction  coil,  two  shunt  conductors,  one  of  the_  conduc- 
tors shunting  the  relay  and  including  the  other  winding  of 
the  induction  coil,  and  the  other  conductor  including  the 
transmitting  telephone  shunting  the  condenser  and  relay, 
and  a  switch  controlling  the  shuois.  (See  cut  on  the  next 
page.) 

692,260.  Incandescent  Lamp.  Homer  Garwood,  Ot- 
tawa, Ohio.  Application  filed  September  9,  1901. 

The  lamp  is  provided  with  a  number  of  filaments  having 
separate  contact  pieces  at  one  end  arranged  one  above 
the  other,  and  a  vertically  sHdable  contact  plate  is  ar- 
ranged to  engage  with  the  contact  pieces  one  after  the 
other.     (See  cut  on  the  nest  page.) 

692,208.     Positive  Electrode  for  Accumulators  with 
"  Constant  Electrol>te,  Ernst  W.  Jungner,  Stock- 
holm,    Sweden.    Application    filed    March     16, 
1900. 

The  method  of  making  active  material  for  accumulator 
electrodes  is  described.  It  consists  in  binding  silver  and 
silver  compounds  with  chloride  of  silver,  and  electrolyt- 
ically  reducing  the  mass  to  a  metallic  state. 

692,318.     Coin    or    Metal    Detector.    Francis    E.    J. 


LItot  and  Adolphus  Mayer,  Pittsburg,  Pa.     Ap- 
plication filed  July   5,   1895. 

In  this  apparatus  for  testing  metals  are  a  device  for 
producing  a  primary  field  and  a  device  for  producing  a 
secondary  field  of  a  relay  adapted  to  be  set  in  operation 
by  the  variation  of  electromotive  forces  in  the  secondary 
field,  and  suitable  operating  mechanism  between  the  relay 
and  the  support  for  the  article  to  be  tested  whereby  the 
support  may  be  operated  to  release  the  metal. 

692,348.  System  of  Electrical  Distribution.  Emil 
B.  W.  Reichel,  Steglitz,  Germany,  assignor  to 
the  Siemens  &  Halske  Electric  company  of 
America,  Chicago,  111.  Application  filed  October 
2,   1899. 

A  system  of  electric  traction  combines  with  a  source  of 
current,  a  vehicle,  a  motor  for  propelling  the  same,  a  heat- 
ing winding,  a  circuit  including  the  motor  supplied  with 
current  from  the  source,  a  manually  operated  controller 
for  varying  the  amount  of  current  supplied  to  the  motor, 
a  second  circuit  including  the  heating  winding  also  sup- 
plied with  current  from  the  source,  means  responsive  to 
a  predetermined  increase  of  current  through  the  motor  for 
depriving  the  heating  winding  of  curreni,  and  for  giving 
the  winding  current  upon  a  decrease  of  curreni  through 
the  motor,  and  a  trolley  carried  by  the  vehicle  for  engag- 
ing a  conductor  leading  from  the  source  of  electricity  and 
supplying  current  10  the  motor.    (See  cut  on  the  next  page.) 

692,352.  Controlling  Apparatus  for  Electric  Motors. 
Walter  J.  Richards,  Milwaukee,  Wis.,  assignor 
to  Niels  A.  Christensen,  Milwaukee,  Wis.  Ap- 
plication filed  April  27,  1901. 

A  controlling  apparatus  for  electric  motors  is  described 
which  combines  with  an  electric  motor  and  main  con- 
ductors, a  switch  controlling  the  motor  circuit,  a  mag- 
net for  closing  the  switch  having  one  terminal  connected 
with  one  of  the  conductors,  and  a  primary  switch  having  a 
contact  piece  connected  with  the  other  terminal  of  the 
magnet  and  another  contact  piece  connected  with  the 
motor  circuit  between  the  motor  and  the  point  at  which 
the  circuit  is  opened  and  closed. 

692,395.  Rail  Bond.  Morris  F.  Whiton,  Hingham, 
Mass.    Application  filed  June  25,  1901. 

The  rail  bond  is  composed  of  a  laminated  strip  having 
flat  feet  and  an  intermediate  extensible  portion,  solder 
interposed  between  the  several  layers  composing  the  flat 
feel  and  a  ferrule,  band  or  clip  inclosing  the  flat  feet  and 
secured  thereto  hy  solder  or  otherwise,  thereby  closing 
the  side  openings  between  the  several  layers  composing 
the  flat  feet. 

692,413.  Electric  Heater.  Josef  F.  Bachmann  and 
Adolf  Vogt,  Vienna,  Austria-Hungary,  assign- 
ors to  the  Electric  Resistance  and  Heating  com- 


pany. Limited,  London,  England.  Original  ap- 
plication filed  November  22,  1898.  Divided  and 
this   application  filed   December   12,    1899. 

The  heater  comprises  a  body  composed  of  a  mixture  of 
an  electrically  conductive  and  non-conductive  substance 
and  having  one  or  more  circular  inclined  grooves  therein 
substantially  V-shaped  in  cross-section,  metallic  conduct- 
ors in  the  grooves  held  in  place  by  the  conicity  formed  by 
the  sides  of  the  circular  grooves,  an  electrically  con- 
ductive cement  covering  the  wires  in  the  grooves,  means 
for  placing  the  wires  in  an  electric  circuit  and  a  cement 
covering  the  first-mentioned  cement  to  fill  the  grooves 
and  of  the  same  material  as  the  heater. 

692.421.  Take-up  Device  for  Trolley  Cords.  Seth 
J.  Buckland,  Springfield,  Mass.  Application 
filed   March   6,    1901. 

The  take-up  device  has  means  for  actuating  it,  a  winding 
mechanism  and  a  device  for  normally  locking  the  mechan- 
ism against  movement. 

692.422.  Water  Shed  or  Deflector  for  Trolley  Poles 
and  Ropes.  Seth  J.  Buckland,  Springfield,  Mass. 
Application  filed  September  30,  1901. 

Combined  with  a  trolley  pole,  a  car  platform  and  a  con- 
trolling cord  is  a  guard  or  deflector  consisting  of  a  loop- 
shaped  device  located  on  (he  cord  between  the  pole  and 
platform. 

692.423.  Electric  Signal.  Conrad  Budke,  Jr.,  St. 
Louis,    Mo.     Application   filed    October   7,    igoi. 

The  signal  comprises  two  intersecting  line  wires,  a  sig- 
nal wire  carried  by  but  insulated  from  each  line  wire,  a 
solenoid  in  electric  circuit  with  each  signal  wire,  a  pole 
for  the  support  of  the  solenoids,  a  solenoid  bar  for  each 
solenoid,  cables  for  the  support  of  the  solenoid  bars,  pul- 
leys for  guiding  the  cables,  suitable  intersecting  brackets 
forming  a  pair  of  arms  disposed  in  one  plane,  a  second 
pair  of  arms  dispnsed  in  a  plane  at  right  angles  to  ihe  first 
pair,  and  having  fixed  ends  secured  at  the  point  of  inter- 
section of  the  first  pair,  signal  arms  adapted  to  swing 
in  places  at  right  angles  to  one  another,  being  pivoted  to 
each  of  the  pair  of  arms. 

692,426.  Transmitter  for  Morse  Alphabet  and 
Printing  Telegraphy.  Luigi  Cerebotani,  Munich, 
Germany.     Application  filed  March  8,   1900. 

An  automatic  transmitter  comprises  a  cylinder  divided 
into  zones  of  conducting  and  non-conducting  parts,  wheel- 
work  rotating  the  cylinder,  lever  keys  and  other  parts 
arranged  in  such  manner  that  on  depression  of  a  key  the 
corresponding  spring  contacts  with  its  cylinder  zone,  a 
lever  is  released  from  a  disk,  the  cylinder  rotates,  and  the 
key  is  held  down  by  the  lower  frame  bar  until  the  cylinder 
has  made  a  complete  rotation,  when  it  is  released  by  an 
eccentric  and  the  cylinder  brought  to  rest. 
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692,427.  Electric  Switch.  John  D.  Clay  and  Fred- 
erick A.  La  Roche,  New  York,  N.  Y.  Applica- 
tion  filed   August   22,    1900. 

In  the  switch  are  corobined  a  pulley  havicR  a  cord, 
band  or  cbaio  secnred  thereto,  a  ratchet  wheel  adjacent  to 
the  pnltey,  a  shaft  common  to  the  pulley  and  wheel,  means 
coacting  between  the  shaft  and  pulley  for  returning  the 
pulley,  a  p^wl  on  the  pulley  engaging  the  latchet  wheel,  a 
switch  lever,  a  crank  pin  on  the  ratchet  wheel,  and  a  link 
connectiag  the  lever  to  the  crank  pin. 

692^*29.  Electric  Switch.  Henry  J.  Cogswell.  Hart- 
ford, Conn.,  assignor  to  the  Acme  Switch  com- 
pany, Hartford,  Conn.  Application  filed  March 
2,   1901. 

The  switch  has  iosnlaled  circuit  terminal  posts,  pivoted 
blades,  each  blade  being  adapted  to  connect  and  discon- 
nect a  pair  of  terminals,  a  roiatable  disk,  links  coonecliog 
the  blades  n-itb  the  disk,  a  crank  arm.  a  link  connecting 
the  crank  arm  with  the  disk,  and  means  for  intermittently 
rotating  the  crank  arm. 


N  J.    092,250. TELEPHONE    CALLING  APPARATUS. 

692.432.  Apparatus  for  the  Prevention  of  Sparking 
and  Arcing  in  Electric  Circuits.  Herbert  H. 
Dow.  Midland,  Mich.  Application  filed  March 
13,   1899. 

As  a  means  for  preventing  sparking  and  arcing  in  an 
eleciric  circuit  carrying  a  current  when  ihe  circuit  is 
broken,  circuit-breaking  means  are  provided  and  also  a 
current-diverting  device  out  of  circuit  with  the  means  and 
operable  simultaneously  with  such  breakiog,  the  device 
generating  an  ele:tromotive  force  countei  to  that  of  the 
current  in  the  circuit,  the  device  being  normally  short-cir- 
cuited through  that  part  of  the  circuit  in  which  the  break 
is  to  occur. 

692.433.  Electric  Accumulator.  Chaimsonovitz  P. 
Elieson  and  Vladimir  de  Bobinsky,  Paris, 
France.    Application  filed  May  15,  1901. 

An  electric  accumulator  plate  is  described  which  com- 
prises a  central  conducting  core,  strips  of  thin  lead  alter- 
nately flat  and  corrueaied,  attached  at  one  end  to  each 
side  of  the  core  and  free  at  their  other  end,  and  a 
strengthening  frame  comprising  upper  and  lower  cross 
pieces  of  insulating  maienal  and  india-rubber  ligatures 
binding  the  whole  together  but  allowing  a  free  lateral  ex- 
pansion of  the  thin  lead  strips. 

692,458.  Electric-lamp  Socket.  Stanislaus  A.  Kol- 
tonski,  Boston,  Mass.  Application  filed  Decem- 
ber  I,  1899. 

The  socket  comprises  an  insulating  support,  lamp  con- 
tacts on  the  support  adapted  to  engage  and  sustain  the 
lamp  and  being  disposed  with  relation  to  the  support 
whereby  one  is  located  in  the  median  line  thereof,  a  cas- 
ing inclosing  the  support  and  having  an  apertured  per- 
manently closed  end  and  provisions  whereby  conductor 
wires  inserted  throu^ih  the  apertured  end  may  be  secured 
in  place  by  an  instrument  inserted  in  the  open  end  of  the 
casing. 


NO.    692,348. — SYSTEM  OF  ELECTRIC  TRACTION. 

692,471.  Electric  Annunciator.  Elsworth  B.  Over- 
shiner,  Chicago,  111.,  assignor  to  the  Swedish- 
American  Telephone  company,  Chicago,  111.  Ap- 
plication filed  November  9,    190Q. 

The  inventor  describes  a  spring-jack  annunciator  which 
comprises  a  vertical  support,  a  casing  or  guide  on  the  front 
of  the  support,  an  aperture  in  the  lower  portion  of  the  cas- 
ing a  disassociated  drop  comprising  a  signal,  adapted  to 
be  moved  vertically  and  freely  in  the  casing,  a  support  for 
retaining  the  drop  in  an  elevated  position,  an  electro- 
magnetic armature  adapted  to  remove  the  support  and  a 
means  located  in  the  casing  for  raising  the  drop. 

692,475,  Automatic  Circuit-breaker.  Carl  Reynolds, 
Columbus,  Ohio.  Application  filed  October  10, 
1901. 

In  the  circuit-breaker  is  an  electromagnet  with  an  arma- 
ture bar  and  contact  projection  thereon,  the  bar  having  a 
suitably  supported  spring-strip  extension  and  means  for 
imparting  an  outward  movement  to  the  spring-strip  prior 
to  the  breaking  of  the  contact  between  the  armature  bar 
and  magnet  contact  projection. 

692,507.  Reversible  Galvanic  Battery.  Thomas  A. 
Edison,  Llewellyn  Park,  N.  J.,  assignor  to  the 


Edison  Storage  Battery  company,  a  corporation 
of  New  Jersey.     Application  filed  June  20,  1901. 

A  reversible  galvanic  battery  is  desciibed  in  which 
there  are  an  electrolyte  that  remains  unchanged  during 
all  conditions  of  use,  a  conducting  support  cariying  hnely 
divided  metallic  cadmium,  aud  a  second  conducting  sup- 
port having  perforated  pockets  or  receptacles,  in  which 
are  carried  a  mixture  of  electrolytically  active  oxide  of  a 
magnetic  metal  other  than  iron  and  flake  graphite. 

692,509.  Electric  Clock.  Martin  Fischer,  Zurich, 
Switzerland,  assignor  to  Actiengesellschaft 
"Magneta"  (Electrische  Uhren  Ohne  Batterie 
&  Ohne  Contacte),  Zurich,  Switzerland.  Appli- 
cation filed  September  3,  1901. 

Combined  with  a  current  generator,  its  armature,  an 
abutment  rigidly  connected  thereto,  a  spring  on  either 
side  and  in  the  path  of  the  abutment,  and  a  revoluble 
crank  connected  with  the  armature  to  impart  to  it  a  par- 
tial rotation  first  in  one  direction  and  then  in  another  at 
each   revolution  of  the  crank,   is   mechanism   for  rotating 

the  crank    and    means    for    timing  the   operation    of    the 

mechanism. 


NO.    692,260. — INCANDESCENT    LAMP. 

692,519.  Trolley  Harp.  Alfred  Johnson,  Quincy,  111. 
Application  filed   October   10,   1901. 

The  trolley  harp  has  a  bifurcated  upper  end  and  a  ta- 
pered recess  at  the  base  of  the  bifurcated  portion,  a  trol- 
ley wheel  journaled  between  the  arms  of  the  harp, 
contact  springs  bearing  on  the  wheel  with  their  lower  ends 
located  within  the  tapered  recess,  and  an  adjustable  ta- 
pered plug  located  in  the  recess  between  the  contact 
springs  foi  clamping  the  latter  in  pos'tioo. 

692,529.  Hanger  for  Aerial  Cables.  George  J.  Knit- 
tie,  Wheeling,  W.  Va.  Application  filed  Sep- 
tember  10,   1901. 

The  hanger  consists  of  a  sbeet-metal  strap  bent  to  form 
a  loop  at  its  base  adapted  to  encircle  a  cable,  and  its 
terminals  bent  to  form  a  second  loop  for  encircling  a 
messenger  wire.  One  terminal  of  the  strap  is  provided 
with  a  transverse  slot  and  the  opposite  terminal  with  a 
rearwardly  extending  tongue  adapted  to  interlock  the 
terminals. 

692,531.  Electrolytic  Cell.  Ernest  A.  Le  Sueur, 
Rumford  Falls,  Maine,  assignor  to  the  Electro- 
chemical company,  Rumford  Falls,  Maine.  Ap- 
plication filed  March  8,  1898. 

An  electrolytic  cell  for  the  decomposition  of  the  salts 
of  the  alkaline  metals  is  described.  It  has  an  anode  and 
a  cathode  consisting  of  an  amalgamated  reticulated  or 
foraminated  metallic  sheet,  one  side  of  which  receives 
the  alkaline  metal.  The  cell  is  constiucted  to  contain  in 
contact  with  that  side  of  the  sheet  the  solution  lo  be  de- 
composed and  also  to  hold  in  contact  with  the  other  side 
of  the  sheet  a  body  of  water  into  which  the  metal  is 
discharged.  There  are  means  of  supplying  fresh  mercury 
to  the  shpet  to  maintain  the  mercury  held  thereby  free 
frf^m  impu'itteF. 

692,5 "^3-  Electric  Signaling  Device  for  Preventing 
Railway  Collisions.  Giuseppe  del  Monaco,  Tri- 
est,  Austria-Hungary.  Application  filed  Sep- 
tember  4,    1900. 

The  device  combines  a  lever  arranged  to  be  oscillated 
by  an  arm  or  lever  on  the  locomotive,  an  inductor  of  one 
apparatus  and  suitably  connected  electromagnets  of  a 
simitar  apparatus  excited  in  the  reverse  movement  of  the 
lever  to  its  initial  position,  swinging  armatures  coacting 
with  the  magnets  and  double-anting  catches  actuated  by 
the  armatures.  There  are  rack  bars  with  rotating  crosses 
engaged  to  lock  an  arm  of  the  cross  in  the  way  of  a  bell 
crank  on  a  locomotive  running  from  the  opposite  direc- 
tion, the  bell  crank  being  thereby  turned  back  and  by  suit- 
able connections  causing  the  stpam  whistle  to  sound. 

692.553.  Telephone  Repeater  or  Relay.  Severn  D. 
Sprong,  Metuchen,  N.  J.  Application  filed  .Au- 
gust   14,    1901. 
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692.554.  Chair  for  Therapeutic  Purposes.  Johann 
j.  Stanger,  Ulm,  Germany.  Application  filed 
June  26,  1900.     Renewed  July  r,  1901. 

The  chair  is  provided  with  an  adjustable  back  support 
and  an  adjustable  foot-rest,  the  seat  being  provided  with  a 
recess  through  which  a  nozzle  of  a  hose  may  be  passed  in 
order  to  lead  an  electrically  charged  fluid  stream,  while 
the  current  returns  by  means  of  electrodes  distributed 
over  the  chair, 

692.579.  Electric  Gong.  James  A.  Wotton,  Atlanta, 
Ga.,  assignor  to  the  Wotton  Electric  and  Manu- 
facturing company,  a  corporation  of  Georgia. 
Application   filed   June    8,    1901. 

The  electric  bell  mechanism  comprises  a  permanent 
magnet,  a  vibrating  core  mounted  therein,  a  coil  surround- 
ing the  core  and  made  up  of  windings;  having  opposite 
directions,  and  means  for  passing  the  current  through  first 
one  winding  and  then  the  other  in  different  directions 
from  the  source  of  energy  to  change  the  polarity  of  the 
core  and  vibrate  the  bell  tapper. 

692.580.  Annunciator.  James  A.  Wotton,  Atlatita, 
Ga.,  assignor  to  the  Wotton  Electric  and. Manu- 
facturing company,  a  corporation  of  Georgia. 
Application   filed  June   10,   igoi. 

The  annunciator  has  one  or  more  pointers  and  electro- 
magnetic means  for  drawing  the  poioters  lo  one  or  more 
indications  on  a  face  plate. 


692,591.  Detector  Mechanism  for  Weft-replenishing 
Looms.  William  H.  Baker,  Central  Falls,  R.  I., 
and  Frederic  E.  Kip,  Montclair,  N.  J.  Appli- 
cation  filed    March   28,    1901. 

In  the  loom  are  a  filling  or  weft  holder  having  a  magnetic 
body,  a  feeler  sustained  yieldingly  in  a  normal  position,  a 
normally  open  electric  circuit,  including  a  coil  and  gener- 
ator, for  magnetizing  the  freler,  and  means  for  closing  the 
magnetizing  circuit  when  the  magnetic  body  on  the  weft 
holder  is  uncovered  by  exhaustion  of  the  tveft. 

692,631.  Apparatus  for  Electrically  Dispersing 
Fluids.  John  F.  Cooley,  Boston,  Mass.,  as- 
signor to  Charles  S.  Farquliar  and  Ambrose 
Eastman,  Boston,  Mass.  Application  filed  Oc- 
tober 6,  1899.    Renevi'ed  June  8,  1900. 

An  apparatus  for  electrically  produc  ng  fibres  from 
composite  fluids  is  described.  It  comliines  a  source  of 
high-tension  electricity,  means  for  delivering  a  stream  of 
a  VISCOUS  composite  fluid  into  the  field  of  electrical  dis- 
charge thereof,  an  electrical  connection  from  one  pole  of 
the  source  of  electricity  to  the  delivery  point  of  the  fluid, 
an  electrical  connection  from  the  other  pole  of  the  source 
of  electricity  to  an  attracting  point  or  surface,  and  a  reel- 
ing mechanism, for  reeling  the  fibers. 

692,681.  Trolley-wire  Bracket.  Samuel  Leonard, 
Hollidaysburg,  Pa.,  assignor  of  one-half  to  Will- 
iam A.  Loudon,  Altoona,  Pa.  Application  filed 
July  8,  1901. 

A  post  is  combined  with  a  bracket  arm  secured  thereto, 
braces  connected  to  the  opposite  sides  of  the  post,  and  a 
saddle  or  yoke  connecting  the  upper  ends  of  the  braces 
with  the  bracket  arm. 

692,688.  Apparatus  for  Producing  Fluorine.  Mau- 
rice Meslans,  Paris,  France.  Application  filed 
November  lo,  1900. 

An  appiratus  for  the  manufacture  of  fluorine  by  electroly- 
sis is  provided  with  a  partition  wholly  of  metal  separating 
the  anode  and  cathode  cells,  and  having  openings  through 
it  only  below  thenormal  level  of  the  electrolyte,  the  par- 
tition being  electrically  connected  with  the  anode  and 
beine  r>f  a  metnl  having  the  described  property  of  forming 
on  its  surface  a  Iflyr  of  insulating  fluoride. 

692,690.  Motor  for  Railway  Devices.  Henry  D. 
Miles,  Detroit,  Mich.,  assignor  to  the  Union 
Switch  and  Signal  company,  Swissvale,  Pa.  Ap- 
plication filed  March  12,   1901. 

The  electric  motor  described  comprises  a  motor  box,  a 
casing  for  hermetically  sealing  the  commutator  and 
brushes  of  the  motor,  and  clampine  devices  engaging  the 
casing  and  the  motor  box  for  clamping  the  casing  tightly 
against  the  motor  box. 


NO.    692,779. — MOTOR-CONTROLLING    APPARATUS. 

692,700.  Insulating  Lining  for  Incandescent-lamp 
Sockets.  Henry  T.  Paiste,  Philadelphia,  Pa. 
Application  filed  June  8,   1901. 

^0  insulating  shell  for  a  lamp  socket  has  two  connected 
cylindrical  sections  of  different  diameters,  consisting  of 
an  elongated,  rotled-up  sheet  of  insulating  material,  one 
edge  of  the  sheet  being  equal  in  length  to  the  circumfer- 
ence of  one  section  of  ttie  shelf  and  the  opposite  edge 
of  the  sheet  beine  continuous  and  of  such  a  length 
and  configuration  that  when  the  sheet  is  rolled  up  and 
formed  the  ends  of  the  sheet  will  perfectly  meet  in  a    line. 

692,735-  Combined  Electric  Switch  and  Spark- 
blowout  Mechanism.  James  R.  Thompson, 
Portland,  Ore.    Application  filed  June  17,  1901. 

The  apparatus  includes  a  support,  two  terminals,  our  of 
which  carries  a  contact  member,  the  other  one  having  a 
tubular  sleeve,  a  cylinder  of  non-conducting  material  sup- 
ported on  the  sleeve  and  surrounding  the  contact  num- 
ber, a  rod  slidable  in  the  sleeve,  ihe  rod  carrying  a 
contact  member  adapted  to  close  up  aeainst  the  other  con- 
tact member,  means  lor  normally  forcing  the  rod  to  a 
downward  position,  a  detent  for  holdine  the  rod  with  its 
contact  closed  against  the  other  contact,  the  sleeve  hav- 
ing an  air  inlet  discharging  into  the  cylinder,  a  valved  air- 
feed  pipe  dischareing  into  the  sleeve  air-inlet,  the  valve 
having  a  handle  provided  with  a  trip  adapted  to  engage 
and  release  the  detent  devices  that  bold  the  slidable  con- 
tact rod. 

^9^,7Z7-  Static  Electric  Machine.  Henry  B.  Todd, 
Mcriden,  Conn.     Application  filed  May  11,  1901. 

A  static  induction  generator  is   described   which   com- 
bines with  the   usual    driving,    supporting   and   collecting 
mechanism,  a  generator  plate   and    a   supplemental  plate 
mounted  in  close  relation  to  and  turning  with  the  genera- 
tor  plate. 

692,779.  Controlling  Apparatus  for  Electric  Motors. 
Frederick  F.  Brush,  New  York,  N.  Y.,  assignor 
to  Niels  A.  Christensen,  Milwaukee,  Wis.  Ap- 
plication filed  April  27,  19QI. 

Combined  wiih  main  conductors  and  an  electric  motor 
are  a  main  switch  controlling  the  motor  circuit,  a  magnet 
for  operating  the  switch,  a  relay  switch  in  the  circuit  of 
the  main  switch  magnet,  a  magnet  for  operating  the  relay 
switch,  and  a  primary  switch  controlling  the  circuit  of 
the  relay  magnet  and  adapted  to  be  operated  by  varia- 
tions in  fluid  pressure.     (See  cut.) 

692,790.  Trolley  Stand.  Otto  F.  Lidke,  Ypsilanti, 
Mich.,  assignor  to  the  Detroit  Trolley  and  Man- 
ufacturing company.  Limited,  Detroit,  Mich. 
Application   filed  August    14,   1901. 

In  combination  with  a  rail  adapied  to  be  secured  to  the 
top  of  a  car  are  a  can  iage  movable  along  the  rail,  a  trolley 
arm  and  means  intermediate  the  arm  and  the  carriage 
arranged  to  allow  the  trolley  arm  a  universal  swinging 
movement. 
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Central-station    Problems    in    Kansas 
City. 

Modern  metliods  and  up-to-date  installations  nat- 
urally excite  the  keen  interest  of  the  progressive 
engineer.  But  old  plants  and  the  replacing  of  out- 
grown and  antiquated  apparatus  by  new  and  broadly 
planned  equipment,  with  the  exciting  experiences  of 
the  interim  period,  have  their  lessons  as  well.  For 
instance,  take  the  case  of  an  electric-light  company 
that  finds  its  business  nearly  trebled  in  two  years, 
with  an  equipment  consisting  of  old  stations,  old 
machines,  many  varieties  of  lamps,  lines  of  wire 
loo  small  and  insulators  too  weak.  To  keep  pace 
with  such  a  demand  with  the  material  at  hand  while 


each  system  and  set  to  work  to  increase  the  capacity 
of  each  station,  so  that  there  would  be  a  generous 
surplus  to  take  care  of  emergency.  But  this  surplus 
was  used  to  meet  the  extra  demand  of  the  new  busi- 
ness, which  ran  above  the  estimates. 

Old   Generating  Plants. 

The  company  has  four  generating  stations,  one 
sub-station  and  also  buys  power  from  the  plant 
of  the  Armour  Packing  company,  where  it  has  placed 
a  500-kilowatt,  6oo-6,6oo-volt  rotary  transformer. 
The  stations  are  all  located  on  the  outskirts  of  the 
center  of  the  load. 

.\t  the  South  plant  (Fig.  2)  there  were  28  dy- 
namos— 25  direct-current  arc  machines  and  three  al- 


Edison  bipolar  dynamos  of  60  kilowatts'  each,  two 
Edison  bipolar  machines  of  45  kilowatts,  and  one 
500- volt  power  generator,  making  in  all  10  iio-volt 
direct-current  generators  and  one  power  generator. 
The  total  number  of  generators  in  all  the  stations, 
including  arc  machines,  alternators  and  Edison  dy- 
namos, w'as  60.  To  keep  pace  with  increase  of 
business,  until  a  new  station  could  be  built,  of  course 
some  changes  and  additions  to  these  had  to  be  made. 

Troubles  with  Lamps,  Tr.\nsformers  and  Circuits. 
One  source  of  trouble  was  the  lamp  department. 
The  arcs  were  all  of  the  open  type,  requiring  Q.6 
amperes  at  50  volts,  and  of  several  makes.  The  re- 
pair of  these  old  lamps  kept  from  two  to  three  men 
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Fig.  I.    Edison  Station. 

laying  out  a  new  system  equal  to  the  de- 
mands of  the  future  is  a  task  that  re- 
quires a  high  degree  of  engineering 
skill. 

The  Kansas  City  Electric  Light  com- 
pany is  the  company  referred  to,  for 
it  has  had  some  unique  experiences  in 
meeting  the  extraordinary  demands  of 
the  public  with  antiquated  equipment. 
It  is  the  purpose  of  this  article  to  fol- 
low the  company  through  some  of  these 
experiences. 

Growth   of  the  Business. 

.\s  soon  as  the  company  passed  into 
the  hands  of  the  present  stockholders, 
it  was  determined  to  improve  the  sys- 
tem and  to  arouse  public  interest  and 
confidence,  which  had  been  lost  to  the 
extent  that  Kansas  Citi'  was  not  doing 
the  electric-light  and  power  business 
usual  to  cities  of  its  size.  The  first 
step  taken  was  to  retain  the  services 
of  Pierce,  Richardson  &  Neiler  of  Chi- 
cago, who  are  also  the  consulting  en- 
gineers for  the  Metropolitan  Street  Rail- 
way company  of  Kansas  City.  Mr.  R.  E.  Rich- 
ardson of  that  firm  took  up  his  residence  in  Kansas 
Cit}-  and  is  the  active  manager  of  the  company. 
How  well  the  company  has  succeeded  in  interesting 
the  public  is  shown  in  the  set  of  curves  (Fig.  5) 
on  page  124.  It  will  be  noted  that  the  maximum 
load  on  the  Edison  system  December  23,  1899,  was 
less  than  450  kilowatts.  This  was  the  winter  before 
the  new  management  secured  control,  the  transfer 
being  made  in  April,  1900.  The  company  expected 
considerable  increase  in  1900,  but  was  pleasantly 
surprised  to  see  it  climb  to  650  kilowatts  on  De- 
cember 24,  1900.  And  December  24.  lOOi  furnished 
another  and  greater  surprise  by  showing  a  maximum 
load  of  1,240  kilowatts,  nearly  twice  that  of  the 
pre-vious  year.  These  figures,  it  will  be  understood, 
refer  to  the  Edison  system  alone. 

Practical  men  were  set  at  work  to  canvass  the 
business  district  and  estimate  the  probable  increase 
in  the  demand  for  electricity.  This  canvass  cov- 
ered every  block  in  the  business  district.  With  these 
data  in  hand,  the  engineers  calculated  the  demands  on 
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-OLD  GENERATING   PLANTS. 


ternators.  All  of  the  arc  dynamos  were  of  the  Thom- 
son-Houston type,  except  nine,  which  were  of  the 
Wood  type.  These  machines  were  driven  by  two  .Al- 
lis-Corliss  compound  condensing  engines,  two  Smith- 
Beggs-Corliss  engines  and  one  Westinghouse  com- 
pound engine.  These  engines  were  placed  on  the 
ground  floor  and  the  generators  were  on  the  second 
floor,  belted  to  line  shafting.  When  these  28  ma- 
chines were  all  running  it  was  about  the  liveliest 
place  in  the  city,  requiring  a  great  deal  of  attention. 

At  the  West  plant  (Fig.  3)  there  were  12  arc 
machines  and  two  alternators.  Of  the  arc  dynamos 
two  were  Brush  and  10  Excelsior.  The  alternators 
were  of  the  Westinghouse  make,  133  cycles  and 
1,000  volts.  These  dynamos  were  driven  by  a  St. 
Louis-Corliss  engine. 

At  the  Santa  Fe  plant  the  old  equipment  consisted 
of  seven  25-Ught  Thomson-Houston  arc  dynamos, 
connected  to  five  Ide  engines.  This  station  was 
not  in  use  until  November,  1901,  when  new  boilers, 
new  generators  and  new  engines  were  installed. 

At    the  Edison  plant    (Fig.    i)    there  were   eight 


bouth  Plant. 

busy  the  year  round.  The  incandescent 
lamps  had  three  kinds  of  bases — Thom- 
son-Houston, Edison  and  Westinghouse. 
AU  of  these  have  been  changed  to  a  uni- 
form Edison  base. 

The  transformers  on  the  alternating 
system  were  of  the  old  Thomson-Hous- 
ton, Stanley  and  Westinghouse  types. 
They  were  small  and  had  a  low  efficiency. 
The  primaries  were  1,000-volt  and  sec- 
ondaries 50-volt.  The  current  was  gen- 
erated at  133  cycles.  These  transformers 
later  gave  way  to  General  Electric  oil 
transformers,  6o-cycle  type,  and  the 
service  was  changed  from  50  volts  to  100 
volts  on  the  secondaries,  the  current  be- 
ing distributed  at  2,000  volts  and  60 
cycles. 

The  line  worl<:  on  all  the  systems  was 
in  poor  condition,  and  on  the  Edison 
system  very  unsatisfactory.  Those  lines 
were  of  the  hard-drawn  bare  copper 
wire.  The  neutral  return  was  much  too 
small,  and  the  load  so  widely  distributed 
that  it  was  an  unknown  incident  to  have 
the  two  sides  balanced.  The  arc  circuits 
and  the  alternating  system  were  of  No.  6  hard-drawn, 
weatherproofed  copper  wire,  supported  on  single- 
petticoat  insulators.  All  lines  were  of  too  small  wire 
for  the  work  required  of  them,  and  all  lines  were 
overhead,  even  in  the  business  district. 

To  give  better  service  with  the  machines  at  hand, 
the  lamps  were  standardized,  the  transformers 
changed  to  a  more  efficient  type  and  the  lines  were 
reconstructed.  The  enclosed  arc  took  the  place  of 
all  the  old  arc  lamps.  The  Edison  base  was  made 
standard  for  incandescent  lamps,  and  larger  wires, 
supported  on  double-petticoated  insulators,  were  put 
on  the  arc  and  alternating  systems. 

New  LInderground  System. 
The  line  work  of  the  Edison  system  required  more 
attention,  and  it  was  determined  to  put  in  an  under- 
ground system  for  the  business  district.  This  sys- 
tem is  now  building.  The  conduits  are  of  vitrified 
clay,  multiple-duct  type,  ranging  from  eight  to  36 
ducts  to  the  conduit,  a  generous  capacity  being  in- 
stalled to  meet   future   demands  of  the  city.     Man- 
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holes  are  placed  at  all  street  and  alley  intersections. 
They  are  five  feet  square  and  six  feet  deep,  and 
drain  into  the  sewers.  Throughout  the  district  the 
alleys  run  in  one  direction,  north  and  south,  and 
thus  nearly  all  the  conduits  are  being  run  in  the 
alleys  and  sen'ices  taken  into  business  blocks  from 
the  rear,  hand-holes  being  provided  for  the  tapping 
off  of  these  services.  In  a  few  of  the  alleys  some 
Edison  tubing  has  been  laid  for  mains,  but  in  most 
cases  the  drawing-in   system  has  been  adopted. 

To  avoid  a  multiplicity  of  sizes  in  feeders,  the 
company  has  adopted  three  sizes  of  cables,  1.000,000, 
500,000  and  300,000  circular  mils,  all  of  which  are 
provided  with  pressure  wires.  All  junctions  of 
feeders,  mains  and  cribs  are  made  by  means  of 
TaiUeur  junction  bo.xes.  The  cables  are  all  paper- 
msulated  and  were  furnished  by  the  National  Con- 
duit and  Cable  company. 

Stor.\ge  B.\ttery. 

To  meet  the  calculated  new  business  on  the  Edison 
three-wire  system  for  the  fall  and  winter  of  iqoo,  a 
Hclios-Uplon  storage  battery  was  installed  at  the 
Kdison  station.  This  battery  was  ordered  to  be  de- 
livered early  in  .August,  but,  owing  to  some  unfore- 
seen difficulties,  it  was  not  installed  until  the  early 
part  of  November,  by  which  time  the  generators 
were  carrying  more  than  their  normal  overload. 
So  the  balteo'  was  called  upon  to  take  care  of  the 
peak  loads  at  once.  The  capacity  of  the  battery  is 
1,600  ampere-hours.  Soo  on  each  side  of  the  three- 
wire  system.  The  battery  (illustrated  in  the  West- 
ern Electrician  of  November  3.  igoo)  did  valiant 
service  during  that  season  and  is  used  al  the  present 
time  in  cases  of  emergency.  In  addition  to  the 
storage  battery  for  that  season's  business,  two  addi- 
tional bipolar  Edison  generators  of  lOO-kilowatt  ca- 
pacity were   put  into   service. 

Tempor,\ry  Additions  and  Divers  Expedients. 

The  new  business  of  that  year  ( 1900)  also  required 
new  generating  equipment.  At  Uie  present  lime  there 
are  at  the  South  station  seven  150-light  series  arc 
Brush  machines,  which  have  replaced  21  small  arc 
machines  that  caused  no  end  of  trouble,  and  covered 
the  whole  floor  space  of  the  plant  (  see  Fig,  2).  The 
alternating  system_  was  strengthened  by  a  loo-kilo- 
watt  Slattery  alternator,  generating  a  i.ooo-volt  cur- 
rent at  133  cycles.  To  bring  immediate  relief  to 
the  lines  a  lOO-kilowatt  Wagner  oil  step-up  trans- 
tormer  was  placed  at  the  South  plant,  which  raised 
the  voltage  from  1,000  to  2,000  volts,  and  later  a 
25-kilowatt  Wagner  oil  transformer  was  added-  to 
the   service,   and  at   the   West  station   was   installed 
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chased  and  placed  at  the  electric  plant  of  the  Armour 
Packing  company,  as  has  been  mentioned,  where  it 
was  driven  on  a  550-volt  direct-current  circuit  and 
generated  a  6,600-volt,  2S-cycle,  three-phase  current 
which  was  transmitted  to  the  sub-station,  and.  by 
means  of  transformers  and  rotaries,  changed  to  di- 
rect current  of  100  volts  on  the  Edison  system. 

This  500-kiIowatt  generator  was  soon  carrying  full 
and  overloads.  There  had  been  ordered  two  500- 
kilowatt,  motor-generator  sets,  or  phase-changers,  to 
cliange  a  6,600-volt,  25-cycIe,  three-phase  current  to 
2,000-voIt,  60-cycle,  two-phase  current.  A  rush  order 
was  made  for  the  motor  ends  of  these  generators, 
and  as  soon  as  they  could  be  delivered  they  were  in- 
stalled as  generators  at 
the  Santa  Fe  station,  as 
shown  in  Fig.  4,  being 
belted  to  engines.  They 
are  now  in  active  serv- 
ice and  will  be  so  until 
the  new  power  house  is 
finished.  As  the  last 
one  of  these  motors  as 
generators  was  not  in- 
stalled until  in  Decem- 
ber, 1901.  and  as  the  load 
on  the  2 1  St  of  December 
was  much  in  excess  of 
the  maximum  overload 
of  the  Edison  generating 
system,  they  were  soon 
carrying  heavy  loads  and 
came  into  active  use  just 
in  time  to  cope  with  the 
demands  of  the  holiday 
trade. 

The  history  of  the  sub- 
station at  Grand  avenue 
and   Fifteenth   street   re- 

\eals  a  narrow  escape  from  the  effects  of  a  break- 
down. The  load  had  become  very  heavy  on  the 
Edison  generators.  Two  of  the  rotaries  were  put 
in  operation  on  December  21st,  taking  current  from 
the  railway  transformer  at  Armour  station,  and  on 
tlie  very  next  evening  an  accident  to  the  boilers  at 
the  Edison  station  cut  out  half  of  the  generators 
there.  The  sub-station  No.  2  has  at  the  present  time 
four  rotaries  and  room  in  reserve  for  four  more. 

A  glance  at  the  pictures   (Figs,   i  to  4)   will  show 
the  present  crowded  condition  of  the  stations. 

The   New   Permanent  Equipment. 
Elaborate    preparations     have     been    made    for    a 
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These  condensers  will  be  the  largest  surface  con- 
densers ever  constructed. 

The  boiler  plant  will  have  eight  500-horsepower 
Babcock  &  Wilcox  water-tube  boilers,  which  will  be 
supplied  with  the  Green  Engineering  company's 
Lraveling-link  grates. 

The  switchboard  will  be  a  special  feature  of  the 
plant.  Mr.  Pierce  has  developed  what  promises  to 
be  an  improvement  over  the  usual  form  of  switch- 
board for  high-potential  work,  eliminating  the  danger 
to  attendants  and  mistakes  in  throwing  switches, 
since  only  low-voltage  currents  for  the  instruments 
will  go  to  the  switchboard. 

Assisting  Mr.  Richardson  at  Kansas  City  is  Mr. 


fig.  4. 


central-station    problems  in  KANSAS  CITY.  —  SANTA  FE  STATION. 

E.  A.  Barth,  who  is  the  active  engineer.  He  has 
been  associated  with  the  company  for  several  years 
and  is  thoroughly  conversant  with  the  needs  and 
growth   of  the  new  company. 


a    General    Electric    125-kilowatt    alternator,    gener:  _ ,_  power  house  that   will  make  the  Kansas  City  plant 

ating  a  current  at  2,000  volts.  one  of  the  most  complete  and  efiicient  in  the  country. 

This  shifting  of  machines,  taking  out  old  ones  and  This  power  house  is  now  In  the  course  of  construc- 
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putting  in  new  ones,  has  been  an  interesting  game 
for  the  engineers,  and  many  times  connections  were 
made  to  the  new   units   in  the  nick  of  time. 

.'\s  has  been  stated,  the  storage  battery  was  used 
the  first  season  to  take  care  of  the  peak  load;  but 
to  increase  the  generating  capacity  and  also  to  take 
stejis  for  permanent  improvements  a  sub-station  was 
located  at  Fifteenth  street  and  Grand  avenue,  for 
which  an  order  was  given  for  four  200-kilowatt  ro- 
tary transformers  of  the  General  Electric  make.  Two 
were  to  be  used  temporarily  as  generators,  to  be 
placed  at  one  of  the  stations  and  connected  by  belt 
and  pulley  to  one  of  the  engines.  But  in  October, 
1900,  the  General  Electric  company  exhibited  a  500- 
kilowatt  rotary  transformer  at  the  street-railway 
convention    held    in    Kansas    City.     This    was    pur- 


tion.  Last  month,  when  the  material  for  this  article 
was  gathered,  the  concrete  foundations  for  the  en- 
gines  and   generators   were   being   built   rapidly. 

The  engines,  three  in  number,  will  be  direct-con- 
nected to  1,500-kilowatt,  25-cycle,  three-phase,  6,600- 
volt  generators.  The  engines  are  cross-compound, 
condensing,  vertical,  and  built  by  the  AUis-Chalmers 
company.  The  cylinders  are  32-inch  high-pressure, 
72-inch  low-pressure,  with  48-inch  stroke,  and  the 
speed  is  75  revolutions  per  minute.  The  capacity  of 
each  engine,  with  175  pounds'  steam  pressure,  is 
2,250  horsepower.  Two  surface  condensers  will  be 
used,  as  the  proximity  of  the  stockyards  to  the 
Kaw  River,  on  the  banks  of  which  the  station  is 
building,  forbids  the  use  of  the  jet  condenser.  Each 
condenser    will    have    8,000    square    feet    of   surface. 


New    Sub-station    for   Chicago    Edison 
Company. 

The  rapid  development  of  the  central-station  light- 
ing and  power  service  of  the  Chicago  Edison  com- 
pany in  the  business  section  of  Chicago  is  well  illus- 
trated by  the  company's  arrangement  within  the  last 
10  days  for  a  new  sub-station  in  that  section.  In 
the  Western  Electrician  of  January  4th  a  full  ac- 
count was  given  of  all  the  recent  work  of  the  Chi- 
cago Edison  company,  a  description  being  included 
of  the  new  Dearborn  street  sub-station.  Now  the 
company  has  just  closed  a  long-term  lease  for  a 
large  portion  of  the  basement  of  the  Masonic  Tem- 
ple, at  State  and  Randolph  streets,  in  which  to  in- 
stall, a  new  rotary-converter  sub-station  to  supply 
the  rapidly  increasing  demand  for  Ii,ght  and  power 
in  that  vicinity. 

The  space  to  be  occupied  contains  about  6.000 
square  feet  and  was  formerly  occupied  by  a  res- 
taurant. This  room  is  in  the  basement  of  one  of 
the  largest  fireproof  buildings  in  Chicago  and  the 
sub-station  room  will  be  completely  isolated  from 
the  rest  of  the  building.  The  new  station  will  be 
known   as   the    Randolph   street   sub-station. 

The  fact  that  this  location  is  only  a  little  over 
three  blocks  distant  from  the  Dearborn  street  sub- 
station and  that  the  equipment  will  be  identical  with 
the  latter  sub-station,  except  as  to  size,  gives  a  good 
idea  of  the  great  amount  of  business  that  can  be 
obtained  in  a  very  small  area  in  the  downtown  dis- 
trict of  this  city.  This  is  principally  due  to  the 
compactness  of  the  retail  district  and  to  the  large 
number  of  tall  office  and  mercantile  buildings  lo- 
cated there.  The  new  Randolph  sub-station  has 
been  located  as  close  as  possible  to  the  electrical 
center  of  that  portion  of  the  Edison  company's  three- 
wire,  direct-current  distribution  system  that  most 
needed  reinforcing,  and  it  will  be  used  to  supply  all 
of  the  northeast  section  of  the  downtown  network. 
The  company  plans  ultimately  to  install  equip- 
ment at  this  new  sub-station  of  6.000  kilowatts, 
which  will  make  it  by  far  the  largest  sub-station  yet 
installed  in  this  city.  The  equipment  will  consist 
of  12  500-kilowatt  outfits,  each  outfit  comprising  a 
500-kilowatt,  six-phase,  rotary  converter,  three  185- 
kilowatt  step-down  transformers,  a  6s-kilowatt  reg- 
ulator and  the  necessary  switching  appliances.  All 
of  the  apparatus  used  will  be  of  the  most  modern 
and  scientific  construction  and  every  effort  will  be 
taken  to  make  the  station  strictly  fireproof.  Current 
will  be  taken  from  the  company's  9,000-volt,  25-cycle 
transmission  system,  and  will  be  transformed  to  170 
volts  for  the  rotaries,  which  will  convert  it  to  the 
necessary  direct-current  voltage  that  the  distributing 
system  demands.  The  first  installation  at  this  sta- 
tion will  consist  of  six  outfits,  giving  a  capacity  of 
3.000  kilowatts.  These  machines  have  already  been 
ordered  and  it  is  probable  that  three  of  them  will  be 
installed  and  in  running  order  by  the  latter  part  of 
April. 
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Carm-an    Electrical    Opaque    Projector. 

An  optical  instrument  known  as  the  Carman 
opaque  proj  ector  was  exhibited  before  a  well-at- 
tended meeting  of  the  Chicago  Electrical  association 
on  the  e\ening  of  February  7th.  The  instrument, 
which  is  illustrated  in  Figs,  i  and  2,  is  the  inven- 
tion of  Professor  Charles  Whitney  Carman,  for- 
merly professor  of  physics  at  the  Lewis  Institute, 
Chicago,  and  later  at  the  Chicago  Institute.  Pro- 
fessor Carman  had  made  considerable  use  of  the 
familiar  stereopticon  with  slides  during  his  teach- 
ing in  order  to  exhibit  the  objects  and  visualize  the 
ideas  of  physics  to  a  large  number  of  students  at 
once,  rhe  use  of  a  stereopticon  to  this  end,  how- 
ever, is  limited  by  its  requisition  of  a  slide,  which 
requires  time  and  expense  in  its  preparation.  The 
effect  of  Mr.  Carman's  invention  is  to  dispense  with 
this  slide  and  to  extend  greatly  the  scope  of  the 
mstrument.  To  this  end  reflection  from  the  real 
object  or  any  picture  thereof  is  used  instead  of 
transparency  on  a  slide;  hence  the  name,  opaque 
projector. 

A  plan  of  the  instrument  is  shown  in  Fig.  3.  On 
either  side  of  the  center  is  placed  an  ordinary  arc- 
light  stereopticon,  the  two  being  so  arranged  that 
ihey  may  be  swung  to  project  light  on  to  the  ob- 
ject, which  is  supported  vertically.  The  support 
for  the  object  consists  of  a  cylinder  or  drum  cut 
by  four  shelves  placed  at  right  angles  to  each  other. 
An  object  is  placed  upon  the  horizontal  shelf,  as 
shown  in  Fig.  2,  and  secured  by  clamps  or  other 
devices.  The  drum  is  then  revolved  sufficiently  to 
bring  this  shelf  into  a  vertical  position.  The  rays 
of  the  arc  lights  are  thrown  upon  the  object  through 
ordinary  lenses,  and  tlie  image  is  reflected  in  a 
perpendicular  direction  to  the  special  projecting  lens 
and  thence  onto  the  screen.  The  result  is  an  image 
about  10  diameters  larger  than  the  original,  with 
perfect  definiteness  of  form  and,  what  is  most  val- 
ualjle,  with   the   colors   of  the  original. 

Since   a   lens   crosses    all   the   rays   of  light  that 
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screen  any  possible  object,  whether  it  be  microscopic, 
reduced  to  a  transparency  or  in  its  original  form, 
'1  he  arc  lamps  of  the  two  stereopticons  are  of 
about  700  candlepower  each  and  are  operated  on  an 
ordinary    iio-volt   lighting   circuit. 


Marconi  and  Space  Telegraphy. 

At  the  opening  of  the  Canadian  Parliament  in 
Ottawa,  Ont.,  on  February  13th,  Lord  Miuto,  the 
governor-general,  referred  to  JVlr.  Marconi  in  his 
speech  as  follows:  "The  inventor,  Mr.  Marconi, 
having  met  unexpected  obstacles  in  the  carrying  on 
of  his  experiments  in  wireless  ocean  telegraphy  in 
a  sister  colony,  ray  ministers  deemed  it  expedient 
to  mvite  hiin  to  continue  his  operations  on  the  coast 
of  Nova  Scotia,  and  they  availed  themselves  of  his 
presence  in  Canada  to  enter  into  negotiations,  re- 
sulting in  an  arrangement  through  which,  should 
the  project  prove  as  successful  as  is  hoped  for,  the 
government  and  people  of  Canada  will  enjoy  the 
benefits  of  the  invention  on  very  favorable  terms, 
including  rates  for  transatlantic  messages  very  much 
below  those  now  existing." 

In  the  annual  report  ot  the  Marconi  Wireless  Tele- 
graph company  of  London,  recently  issued,  ref- 
erence is  made  to  the  success  achieved  in  transmit- 
ting signals  across  the  Atlantic.  The  directors  an- 
ticipate with  considerable  confidence  that  they  will 
shortly  establish  a  regular  service  across  the  At- 
lantic at  rates  which  need  not  seriously  interfere 
with  the  welfare  of  the  cable  companies.  The  di- 
rectors of  the  company  have  decided  to  insure  Mar- 
coni's life  for  iiso,ooo,  the  large  risk  being  split 
up  among  a  number  of  insurance  companies.  They 
also  announce  that  the  Lloyds  have  exclusively 
adopted  the  Marconi  system  in  connection  with 
their  signal  stations.  It  is  stated  that  Mr.  Marconi 
will  return  to  the  United  States  soon  to  resume  his 
experiments. 
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Electricity  in  Artillery  Target  Practice. 

A  report  of  coast  artiflery  target  practice,  sub- 
nutted  by  Captain  E.  M.  Weaver,  instructor  in  the 
department  of  artillery,  chemistry  and  explosives  of 
the  Fort  Monroe  (.Va.;  Artillery  School,  contains, 
among  others,  some  recommendations  of  an  elec- 
trical nature.  The  writer  states  that  telephone  lines 
should  connect  the  different  stations,  as  speaking 
tubes  are  not  an  efficient  means  of  communication 
when  speed  is  an  important  consideration.  "More- 
over," says  the  report,  "it  is  as  difficult  to  get  men 
to  speak  clearly  through  a  tube  as  into  the  telephone 
sender.  Both  speaking  tubes  and  telephones  were 
iMcd  during  the  firing,  and  the  latter  were  found 
to  be  far  superior  as  to  distinctness,  speed  and  con- 
\  enience.  At  times,  telephones  were  used  in  the  gun 
positions,  and  worked  satisfactorily.  It  is  very  im- 
portant that  a  certain  number  of  men  be  trained 
to  the  use  and  care  of  telephones." 

Other  recommendations  are  as  follows :  "It  is 
important  that  electric  searcnlights  be  installed  as 
soon  as  possible.  Night  practice,  especially  with 
rapid-fire  guns  against  a  simulated  torpedo-boat  at- 
tack on  the  inner  harbor,  is  now  impossible.  Each 
battery  commander  should  have  a  30  to  36-inch 
searchlight  as  an  essential  part  of  the  battery's  out- 
fit. A  battery  commander  cannot  depend  on  an  ad- 
jacent light  without  impairing  the  efficiency  of  his 
guns.  If  one  light  be  made  to  do  service  for  several 
batteries,  the  work  of  each  is  to  some  extent  under 
a  restriction  and  the  eificiency  of  the  whole  lowered. 

"The  gunners'  sighting  platforms  should  be  fur- 
nished with  keys  or  rheostats  operating  electric  mo- 
tors for  giving  elevation  and  direction  to  guns,  and 
for  retracting  them  from  battery.  There  should  also 
be  at  hand  on  these  platforms  a  pistol-grip  firing 
device,  so  that  the  gunner  may  fire  the  gun  elec- 
trically himself.  With  arrangements  of  this  nature 
the  gunner  of  large-caliber  guns  should  be  able  to 
lay  and  fire  his  gun  with  great  precision  and  rapidity. 
Such  arrangements  have  been  in  use  on  ships  for 
some  time." 


Automobile  Shows. 

Indianapolis,  February  17.— The  first  annual  auto- 
mobile show  of  the  Automobile  association  of  this 
city  was  opened  this  morning.  Coming,  as  it  does, 
just  previous  to  the  big  show  at  Chicago,  there  is 
every  prospect  of  a  successful  exhibition.     The  en- 


traverse  it,  the  object  must  be  placed  upside  down 
and  then  its  reflection  must  be  cast  upon  a  mirror 
so  as  to  correct  the  image  in  a  right  and  left  posi- 
tion. The  mirror  is  placed  beyond  the  projecting 
lens  at  an  angle  of  45  degrees  to  the  rays  of  light,  so 
that  the  image  is  projected  at  right  angles  to  the 
length  of  the  instrument. 

The  only  limitation  to  the  opaque  projector  is 
that  of  size.  The  largest  convenient  size  of  lens 
and  'shelf  projects  with  perfect  definition  an  object 
having  a  surface  of  12  by  14  inches  and  a  thickness 
of  two  inches.  Beyond  this  thickness  the  object 
passes  out  of  focus.  Any  kind  of  object  may  be 
used — solid  or  liquid,  transparent  or  opaque,  still 
or  movable,  dead  or  alive.  About  200  images  can 
be  thrown  in  an  hour. 

The  range  of  usefulness  of  the  projector  was 
shown  at  the  demonstration  before  the  Chicago  Elec- 
trical association,  when  Professor  Carman  exhibited 
a  great  variety  of  photographs,  colored  prints,  draw- 
ings, electrical  instruments  and  appliances,  etc.  A 
specially  interesting  feature  was  the  operation  within 
the  instrument  of  an  electric  fan  driven  at  1,000 
revolutions  a  minute  by  a  one-fourth-horsepower 
motor.  The  image  of  the  revolving  fan  on  the 
screen  was  about  seven  feet  in  diameter.  The  pro- 
jector may  be  used  in  lectures  and  demonstrations 
in  throwing  upon  the  screen  reproductions  of  half- 
tones, photographs,  illustrations  and  plates  in  books, 
and  objects  of  any  nature,  as  long  as  they  come 
within  the  size  limitations. 

The  stereopticon  lamps  on  the  sides  of  the  instru- 
ment are  arranged  to  project  in  a  direction  opposite 
to  the  line  of  reflection  of  the  opaque  projector  and 
at  right  angles  to  that  line  as  it  is  thrown  upon 
the  screen.  The  same  screen  is  used  by  revolving 
the  whole  instrument  through  90  degrees.  One  of 
the  stereopticon  lamps  is  used  to  project  microscopic 
slides,  and  the  other  the  ordinary  transparent  slides. 
Thus  the  instrument  is  adapted  to  project  upon  the- 


CARMAN    ELECTRICAL   OPAQUE    PROJEETOR. 

The  Society  of  Wireless  Telegraphy  and  Tele- 
phones has  been  formed  in  Paris  for  the  commer- 
cial exploitation  of  wireless  telegraphy.  The  society 
is  said  to  have  submitted  to  the  French  government 
two  propositions.  The  first  is  for  a  trans-Saharan 
system  connecting  the  Mediterranean,  Lake  Chad 
and  Madagascar ;  the  second  is  for  a  network  cover- 
ing the  entire  French  coast  for  military  and  political 
purposes.  When  official  approval  is  given  the  work 
will  be  begun  under  the  direction  of  Colonel  Mon- 
teil,  the  famous  African  explorer,  and  "Victor  Popp, 
whose  recent  experiments  were  declared  to  have 
been  abandoned  in  favor  of  Marconi's.  Popp  de- 
clares that  he  will  make  every  effort  to  operate  com- 
mercially between  France  and  America  before  the 
Marconi  company. 

A  New  York  dispatch  credits  Nikola  Tesia  with 
saying  that  he  is  nearly  ready  to  make  a  practical 
test  of  his  system  of  wireless  telegraphy  over  long 
distances  and  that  he  expects  to  make  a  definite 
announcement  on  the  subject  in  three  months.  In 
August  last  Mr.  Tesla  purchased  300  acres  of  land 
at  W^ardencliffe,  L.  I.,  and  announced  that  his  prin- 
cipal station  on  this  side  of  the  Atlantic  would  be 
located  there.  Wardencliffe  is  on  the  north  shore 
of  Long  Island,  about  60  miles  from  New  York  city. 
Since  the  purchase  of  the  land  work  has  been  going 
on  rapidly  in  the  construction  of  buildings.  The 
plant,  when  completed,  will  consist  of  five  or  six 
separate  structures.  The  most  interesting  building 
in  process  of  erection  at  Wardencliffe  is  said  to  be 
the  tower,  from  which  wireless  messages  will  be  sent 
and  received.  When  completed  it  will  be  216  feet 
high.  The  diameter  at  the  base  is  100  feet ;  at  the 
top.  So  feet.  It  is  constructed  of  wood  and  iron. 
"The  secrets  of  the  inside  of  the  tower  are  closely 
guarded."  says  the  dispatch.  "It  is  known,  however, 
that  at  the  base  of  the  structure  there  is  an  entrance 
to  a  well  120  feet  deep,  with  a  staircase  leading  down 
into  it." 


Fig    3.     Plan  of  Apparatus. 


tries  are  quite  full  and  the  space  all  taken.  The 
large  spiral  incline  upon  which  tests  of  climbing 
power  of  the  various  vehicles  will  be  had  every  day 
and  evening  is  completed  and  pronounced  safe. 
The  incline  is  built  around  the  walls  of  the  octag- 
onal building,  reaching  a  height  of  60  feet.  The 
ascent  is  not  considered  nearly  so  dangerous  as  the 
descent,  and  every  precaution  has  been  taken  to 
prevent  accidents.  Among  the  exhibitors  are  the 
Fisher  Automobile  company,  Mueller  &  Co.,  Na- 
tional Vehicle  company,  George  Deitch  &  Co.  of 
Indianapolis,  Hayhes-Apperson  company  of  Kokomo. 
H.  T.  Hearsey  Vehicle  company  of  Indianapolis  and 
the  Union  Automobile  company  of  Union  City. 

Under  the  auspices  of  the  Chicago  Automobile 
Club  and  National  Association  of  Automobile  Man- 
ufacturers, this  year's  Chicago  Automobile  Show 
will  be  held  at  the  Coliseum.  March  ist  to  8th. 
According  to  the  list  of  space  allotments  at  the 
present  time  there  will  be  three  times  as  many  ex- 
hibitors at  the  coming  show  as  were  present  last 
year.  Among  the  promised  exhibitors  are  the  Chi- 
cago Motor  Vehicle  company,  Chicago ;  Baker 
Motor  Vehicle  company,  Cleveland,  Ohio;  National 
Carbon  company,  Cleveland,  Ohio;  Electric  Vehicle 
company,  Hartford,  Conn. ;  Matsinger  Device  Manu- 
facturing company,  Pendleton,  Ind. :  Porter  Battery 
company,  Chicago ;  Buffalo  Electric  Vehicle  com- 
pany, Buffalo,  N.  Y. ;  Peerless  Manufacturing  com- 
pany, Cleveland,  Ohio ;  Crest  Manufacturing  com- 
pany, Cambridgeport.  Mass. ;  Dayton  Electric  com- 
pany, Dayton,  Ohio,  and  the  Everett  Electric  Manu- 
facturing company  of  Indianapolis,  Ind. 

President  F.  C.  Donald  of  the  Chicago  Automo- 
bile Club  has  received  a  communication  from  C.  E. 
Duryea,  president  of  the  American  Motor  League, 
announcing  a  call  for  a  meeting  of  the  league  in 
Chicago  during  March  6th  to  loth.  The  first  two 
days  of  the  meeting  will  be  during  the  automobile 
show. 
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Devices  to  Prevent  Meter  Frauds. 

Two  patents  are  about  to  be  issued  to  Charles  T. 
Claypoole  of  Sioux  City,  Iowa,  which  have  for  their 
object  the  prevention  or  detection  of  customers 
tampering  with  tlieir  electric-service  meters.  Mr. 
Claypoolc  was  meter  man  for  the  Sioux  City  Elec- 
tric company  for  about  two  years,  and  for  the  last 
live  years  has  had  charge  of  the  company's  books. 
He  look  considerable  interest  in  noting  how  the 
bills  of  different  customers  ran,  according  to  the 
equipment,  and  soon  became  satisfied  that  a  good 
many  people  did  not  pay  for  the  amount  of  current 
used. 

L'pon  investigation,  he  discovered  that  the  shunt 
wires  througli  which  the  registering  mechanisms 
of  the  meters  are  operated  and  controlled  were 
being  disconnected  and  then  reconnected  and  left  in 
normal  condition  for  the  company's  inspector  or 
meter  reader.  Mr.  Claypoole  found  r5  shunt  wires 
that  were  being  disconnected  at  night  and  recon- 
nected and  taped  in  the  morning.  This  shunt  has 
no  effect  whatever  upon  the  flow  of  current  through 
the  meter  to  supply  the  lights  and  motors,  but  if  it 
is  broken  the  registering  mechanism  of  the  meter 
ceases  to  operate. 

"The  Sioux  City  consumers  may  have  been  more 
enterprising  than  in  other  places,"  says  Mr.  Clay- 
poole in  a  communication  to  the  Western  Elec- 
trician, "but  they  certainly  had  a  picnic  with  their 
lights  and  shunt  wires.  *  *  *  I  thought  a  tee 
shunt  inserted  in  the  top  of  the  meter  would  make 
the  shunt  wires  too  difficult  to  tamper  with,  and 
thus   save   considerable  loss   to   electric   companies." 

Mr.  Claypoole's  invention,  which  is  said  to  pre- 
vent  absolutely   this    method    of    fraud,    consists    in 


DEVICE   TO   PREVENT    METER   FRAtJDS. 

locating  the  wire  portion  of  the  shunt  circuit  wholly 
within  the  meter  casing,  and  securing  in  an  opening 
in  the  casing  through  which  the  shunt  wire  ordi.- 
narily  passes,  a  'i -coupling  piece  of  brass,  copper, 
or  other  suitable  conducting  material,  to  one  arm 
of  which  the  shunt  wire  is  attached,  and  to  the  other 
arms  of  which  the  ends  of  two  sections  of  the  outer 
wire  are  attached. 

Considerable  trouble  was  also  experienced  in 
Siou.x  City  on  account  of  meters  running  backward. 
"One  bright  man,"  says  Mr.  Claypoole,  "backed  up 
his  meter  and  claimed  it  was  overread.  This  man 
stole  a  month's  light  and  got  money  back  that  he 
had  paid  to  the  company."  Mr.  .Claypoole  has  in- 
vented a  device  to  prevent  this  fraud,  and  a  de- 
scription  of    it    follows: 

The  object  of  the  invention  is  to  provide  means 
for  preventing,  without  detection,  the  backward 
movement  of  the  operative  parts  of  a  meter,  either 
through  accident  due  to  the  improper  connection 
of  the  circuit  wires,  or  through  design  on  the  part 
of  the  one  in  whose  house  the  meter  is  installed. 
The  invention  consists  of  a  fuse  in  one  of  the  line 
wires,  a  trip  or  dog,  having  an  insulated  portion 
and  a  conducting  portion,  the  conducting  portion 
being  electrically  connected  with  the  fuse,  a  toothed 
wheel  of  conducting  material  operated  by  the  flow 
of  current  through  the  meter,  normally  moving  in 
contact  with  the  insulated  portion  of  the  dog  or  trip, 
but  adapted,  when  moved  in  the  opposite  direction, 
to  be  brought  in  contact  with  the  uninsulated  por- 
tion of  the  dog  or  trip,  and  a  shunt  circuit  between 
the  two  line  wires,  including  the  wheel,  and  the 
trip,  and  connected   with  the  fuse. 

The  accompanying  drawing  shows  the  circuit  con- 
nections of  the  device.  The  meter  casing  (i)  and 
the  meter  mechanism  enclosed  within  the  same  may 
be  of  any  suitable  or  preferred  construction.  "The 
line  wire  (2)  which  extends  through  the  casing 
has  interposed  between  the  two  parts  thereof  a 
fuse  (3j.  The  line  wire  (4)  has  in  series  with  it 
the  field-coils  (5)  of  the  meter  mechariism,  between 
which  is  located  and  mounted  for  rotation  the  arma- 
ture (6j.  This  armature  has  the  stem  or  shaft  (7) 
thereof  extended  upwardly,  and  provided  with  a 
worm  (8j  which  meshes  with  a  worm  wheel  (9) 
fixed  to  a  transverse  shaft  (10).  The  shaft  (10) 
is  mounted  in  suitable  bearings,  and  is  connected 
with  the  registering  mechanism  of  the  meter  in  the 
usual   manner. 

.Mso  secured  to  the  shaft  (10),  parallel  to  the 
wheel  (9).  is  a  ratchet  wheel  (11)  of  copper,  brass, 
or  other  suitable  electric  conducting  material.  The 
teeth  of  the  ratchet  wheel  (11)  extend  in  a  direction 
opposite  that  of  the  normal  forward  movement  of 
the  wheel  and  move  in  contact  with  the  under  side 
of  the  dog  or  trip  (12).  The  dog  is  preferably  sup- 
ported from  the  upper  wall  of  the  meter  casing  (l), 
and  is  pivotally  suspended  so  as  to  rest  normally 
by  gravity  in  contact   with   the  teeth  of  the   wheel 
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(.u),  as  shown.  The  lower  face  of  the  dog  (12) 
is  made  of  non-conducting  or  insulating  material, 
as  shown  at  (13;,  whereas  the  upper  face  of  it  is 
made  of  metal  or  other  electric  conducting  material, 
as  shown  at  (14),  the  latter  face  being  connected 
by  a  wire  (15)  with  the  fuse  (3)  in  the  line  wire 
(.2). 

Leading  from  the  line  wire  (4)  to  the  shaft  (loj 
or  directly  to  the  wheel  (u)  is  the  wire  (16), 
which  forms,  with  the  wh^el  (11),  the  dog  or  trip 
(12)  and  the  wire  (.15)  a  normally  open-shunt  cir- 
cuit between  the  two  line  wires  (,2)  and  (4).  'To 
prevent  the  flow  of  current  through  the  delicate 
registering  mechanism  of  the  meter,  the  inventor 
provides  between  the  hub  of  the  wheel  (9)  and  the 
shaft  (10)  on  which  the  wheel  is  mounted  a  bushing 
of  insulating  fiber  or  other  like  material. 

The  operation  of  the  device  is  as  follows :  Under 
normal  conditions  the  load  produced  by  the  lamps 
or  other  translating  devices  in  circuit  between  the 
line  wires  {2)  and  {4)  beyond  the  meter  will  cause 
the  rotation  of  the  armature  (6),  and  through  the 
worm  (S)  and  worm  wheel  (9)  a  rotation  of  the 
transverse  shaft  (10).  The  registering  mechanism 
will  be  thrown  into  operation,  and  the  value  of  the 
current  used  will  be  properly  indicated.  At  the  • 
same  time  the  teeth  of  the  wheel  (11)  on  the  shaft 
(10)  will  move  in  contact  with  the  insulated  por- 
tion   (13)   of  the  trip  or  dog  (12). 

If  any  attempt  be  made,  either  through  accident 
or  design,  to  reverse  the  direction  of  movement  of 
the  shaft  (.10)  through  which  the  registering  mech- 
anism is  operated,  the  teeth  of  the  wheel  (11)  will 
be  immediately  brought  in  contact  with  the  unin- 
sulated or  conducting  portion  (14)  of  the  dog  1, 12), 
which  will  close  a  short-circuit  oetween  the  line 
wires  (2)  and  (4)  over  the  following  path :  Line 
wire  (2),  fuse  (3),  wire  (15),  uninsulated  portion 
(14)  of  the  dog  (12),  wheel  (11),  shaft  (10)  and 
wire  (16)  to  line  wire  (4).  This  causes  a  heavy 
flow  of  current  through  the  fuse  (3),  which  imme- 
diately blows  the  same  and  cuts  out  the  circuit  to 
the  meter  and  to  the  translating  devices  on  the  op- 
posite side  of  it.  It  is  now  necessary  for  some  at- 
tendant of  the  lighting  company  to  open  the  meter 
casing  and  insert  a  new  fuse  (3)  in  place  before  the 
service  can  be  restored. 

It  will  thus  be  seen  that  any  effort  to  reverse  the 
movement  of  the  meter  from  any  cause  will  in- 
stantly cut  out  the  meter  and  the  light  service  In 
such  manner  as  to  require  notice  being  given  to  the< 
lighting  company  before  the  line  can  be  again  used. 


February  22,  1902 

to  Canal  Dover,  Ohio,  50  miles  distant.  A  gravity 
battery  of  60  cells  at  Canal  Dover  and  one  of  60 
cells  at  W  heeling  give  the  required  voltage  for  work- 
ing the  circuit   successfully. 

The  success  of  this  system  of  simultaneous  teleg- 
raphy and  telephony,  says  the  Telegraph  Age,  from 
which  this  account  is  taken,  is  due  to  the  personal 
investigation  of  the  subject  by  Charles  C.  Duvall 
of  New  York,  assisted  by  E.  W.  Campbell  of  Pitts- 
burg. 


New  Automobile  Patents. 

Practically  all  of  the  automobile  patents  .contained 
in  the  issue  of  United  States  patents  on  February 
iilh  were  granted  to  two  residents  of  Lynn,  Mass. 
riicse  included  13  patents  (numbered  consecutively 
from  692,868  to  692,880)  issued  to  Hermann  Lemp 
and  two  to  Otto  F.  Persson.  Two  of  the  first 
group  were  assigned  to  the  General  Electric  com- 
pany and  relate  respectively  to  an  electric  "Controller 
for  Autoinobile  Vehicles"  and  an  "Electric  Automo- 
bile."   The  latter  patent.  No.  692,874,  describes  an 


Simultaneous    Telephoning    and    Tele- 
graphing. 

A  metallic  telephone  and  telegraph  circuit  is  in 
operation  between  Wheeling,  W.  Va.,  and  Cam- 
bridge, Ohio,  that  is  of  interest  at  present  on  ac- 
count of  the  experiments  that  are  being  conducted 
by  some  of  the  large  railroad  companies  in  simul- 
taneous telegraphy  and  telephony.  The  circuit  is 
operated  by  the  American  Tin  Plate  company  and 
there  are  telephones  at  Wheeling,  Bridgeport  and 
Cambridgeport.  Bridgeport  is  four  miles  from 
Wheeling  and  Cambridge  is  56  miles  from  Bridge- 
port, as  indicated  on  the  accompanying  diagram, 
which  shows  the  arrangements  of  circuits  and  con- 
nections. 

It   is   stated  that  the  arrangement  is  very   much 


NEW    AtJTOMOBILE     PATENTS. — WORM-GEARED     ELECTRIC 
VEHICLE. 

electric  vehicle,  illustrated  herewith,  in  which  the 
motor  is  vertically  supported  and  connected  to  the 
driving  wheel  by  worm  gearing.  The  driving  wheel 
is  sleeved  on  a  stationary  axle  upon  which  is 
mounted  the  energizing  magnet  coil  of  the  motor. 
A  controller  is  provided  for  changing  the  relation 
of  the  motor  coils  to  vary  the  speed  of  the  motor 
and  for  energizing  the  coil.  A  clutch  coil  is  in- 
cluded in  the  motor  circuit.  All  of  the  other  13 
patents  are  assigned  to  Professor  Elihu  Thomson 
of  Swampscott,  Mass.  They  relate  to  steering 
mechanisms,   brakes,   etc.,   of   automobiles. 


Relation   of   Telegraph   and   Telephone 
Companies. 

At  a  hearing  before  the  Massachusetts  Legislature 
on  the  petition  for  legislation  placing  all  companies 
transmitting  intelligence  by  electricity  under  the 
control  of  the  state  gas  and  electric-light  commis- 
sioners, Representative  Callender  quoted  from  a 
report  of  former  Postmaster-general  Wanamaker, 
which  stated  that  the  Western  Union  Telegraph 
company  had  received  $100,000,000  in  profits  in  25 
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like  that  of  the  "Van  Reysselberghe  system  in  prin- 
ciple, except  for  the  intermediate  stations,  and  has 
thus  far  given  general  satisfaction.  .A.t  the  inter- 
mediate station,  Bridgeport,  a  50-ohm  coil  is  placed 
on  each  side  of  the  Morse  telegraphic  relay,  as  shown 
in  the  diagram,  and  a  condenser  bridged  across  the 
circuit.  These  accessories  seem  to  eliminate  all  for- 
eign noises  from  the  telephone,  such  as  those  arising 
from  the  clicking  of  instruments  in  the  telegraph 
circuit,  while  at  the  same  time  they  do  not  prevent 
the  operating  of  the  magneto  telephone  call  bells. 
This  arrangement  gives  practically  two  circuits  be- 
tween the  stations  mentioned,  one  telegraph  and  the 
other  telephone.  The  reference  letters  in  the  dia- 
gram have  the  following  significance;  (K),  key; 
(R),  relay;  (P),  telephone;  (C),  condenser;  (G), 
ground;  (GC),  graduating  coil. 
From  Cambridge  there  is  a  single  wire  extending 


years,  or  30  per  cent,  on  its  average  capital,  and  that 
a  person  who  invested  $1,000  in  Western  Union 
stock  in  1858  had  received  an  average  of  300  per 
cent,  per  annum  in  cash  dividends  and  150  per  cent, 
additional  in  stock  dividends.  Mr.  Callender  said 
that  this  report  was  hard  to  get,  as  the  Western 
Union  company  had  bought  all  it  could  obtain. 
Counsel  for  the  New  England  Telephone  and  Tele- 
graph company  said  that  company  would  not  object 
to  the  same  supervision  as  now  exercised  over  gas 
and  electric-light  companies.  Counsel  for  the  West- 
ern Union  company  opposed  the  bill,  stating  that  no 
lioard  of  trade,  municipality,  civic  association  or 
anyone  except  Mr.  Callender  wanted  the  bill.  He 
said  that  argument  was  unnecessary,  as  the  bill  had 
been  rejected  by  so  many  legislatures.  John  Albree 
advocated  the  measure,  and  said  that  the  Bell  Tele- 
phone company  at  one  time  paid  $5,800,000  to  the 
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Western  Union  company  to  keep  the  latter  out  of 
the  telephone  business.  He  added  that  this  agree- 
ment had  expired,  but  that  a  new  one  had  been 
made,  the  terms  of  which  were  secret.  This  state- 
ment caused  something  of  a  sensation  among  the 
legislators. 


New  Railroad  Electric  Headlight. 

The  Chicago,  Milwaukee  and  St.  Paul  Railway 
company  has  been  conducting  a  series  of  tests  re- 
cently to  discover  the  merits  of  a  new  electric  head- 
light for  locomotives.  Two  of  the  company's  fast 
passenger  engines  have  been  equipped  with  these 
lights  and  the  results  have  been  very  satisfactory 
to  the  railroad  officials.  The  headlight,  besides  throw- 
ing a  strong  light  along  the  track  by  means  of  which 
objects  may  be  picked  out  over  a  half  mile  distant, 
casts  a  vertical  beam  of  light  which  can  be  seen  at 
long  distances,  up  to  10  miles,  and  over  hills  and 
other  objects. 

The  outfit  comprises  a  steam-turbine  engine,  di- 
rectly connected  to  a  dynamo.  The  rotating  wheel 
of  the  turbine  is  constructed  of  rolled  steel,  the 
buckets  being  die-formed  and  interlocked  with  the 
steel  plates  which  form  the  body  of  the  wheel  in 
such  a  way  that  it  will  stand  a  very  high  speed. 
Normally  the  engine  and  dynamo  operate  at  2,000 
revolutions  per  minute  and  the  wheel  will  success- 
fully withstand  a  speed  of  about  10,000  revolutions 
per  minute.  The  steam  is  allowed  to  expand  down 
to  nearly  atmospheric  pressure  in  the  nozzle  before 
it  comes  into  contact  with  the  wheel  buckets.  This 
results  in  throwing  all  or  nearly  all  of  the  energy 
of  the  steam  into  effluent  velocity,  with  the  result 
tliat  a  very  fair  degree  of  steam  economy  is  gained. 

The  speed  of  the  engine  is  held  constant,  or  prac- 
tically so,  by  a  simple  and  efficient  governor,  which 
is  so  arranged  with  relation  to  the  other  parts  of  the 
engine  as  to  be  easily  and  readily  accessible  should 
occasion  demand.  The  wheel  shaft  is  journaled  in 
ball  bearings  on  hardened  steel.  Steam  is  led  to  the 
engine  through  a  three-fourths-inch  copper  pipe  from 
the  cab  and  the  exhaust  is  carried  into  the  smoke 
arch  by  means  of  a  rM=-inch  wrought-iron  pipe,  being 
exhausted  almost  opposite  the  admission  port  of  the 
engine.  All  the  moving  parts  are  encased  in  a  cast- 
iron  housing,  designed  to  protect  it  thoroughly  from 
the  elements,  dust,  dirt,  etc.  The  lubrication  is  auto- 
matic and  is  effected  by  loose  rings  feeding  the  oil 
to  the  ball  bearings  from  oil  wells,  so  as  to  require 
the  least  possible  attention.  An  exterior  illustration, 
showing  a  rear  view  of  the  engine  and  dynamo,  is 
given  in  Fig.  I. 

The  dynamo  is  of  special  construction  and  was 
designed  for  this  light.  The  field  is  differentially 
wound  and  the  circuits  so  arranged  that  a  burned- 
out  armature  is  impossible.  Should  a  short-circuit 
occur  upon  any  point  of  the  circuit  the  current   is 


arc,  with  a  pressure  of  30  to  33  volts.  The  light 
produced  is  said  to  be  of  about  6,000  candlepower. 

In  order  to  cast  a  portion  of  the  light  upward 
an  auxiliary  plane  detiector  is  arranged  in  front 
of  the  lamp  at  an  angle  of  45  degrees,  as  shown  in 
Fig.  2.  This  deflector  intercepts  some  40  per  cent, 
of  the  light  issuing  from  the  parabolic  reflector  of 
the  lamp  and  casts  it  vertically.  This  forms  a  con- 
stant warning  signal,  the  top  of  the  vertical  beam 
striking  the  clouds  upon  cloudy  nights. 

One  of  the  objections  raised  to  the  electric  head- 
light is  the  fact  that  upon  a  double-track  road  there 


Everett-Moore  Affairs. 

For  a  time  last  week  there  were  all  kinds  of 
stories  going  the  rounds  in  regard  to  the  sale  of 
the  Cleveland  city  railroad  properties  of  the  Everett- 
Moore  syndicate,  and  some  people  looked  at  the 
situation  as  if  it  were  settled,  but  not  more  than 
24  hours  passed  until  another  report  was  made  pub- 
lic and  that  was  that  the  offer  of  the  Elkins-Wide- 
ner-Dolan  syndicate  of  Philadelphia  had  not  been 
accepted  and  that  the  bankers'  committee  is  looking 
for   something   better   than   the    Philadelphia    people 


Fig.  I. 


Rear  View,  Showing  Steam  Turbine  and  Dynamo. 

NEW    RAILROAD    ELECTRIC    HEADLIGHT. 


Fig.  2.    Deflector  for  Vertical  Beam. 


is  a  tendency  to  blind  an  approaching  engineer  with 
the  extremely  bright  light.  To  guard  against  this 
there  is  a  translucent  shade  within  the  goggle  of 
inis  lamp  which  may  be  drawn  by  the  engineer  by 
means  of  a  rod  running  to  the  cab  through  the  hand 
rail.  This  destroys  the  glaring  effect  of  the  light. 
giving  to  the  goggle  glass  the  effect  of  ground  glass, 
and  the  shade  is  so  held  until  the  trains  have  passed. 
This  electric  headlight  is  being  introduced  by  the 
Edwards  Railroad  Electric  Light  company  of  Chi- 
cago, 

Fig.   3   is   a   reproduction   of  a   photograph  taken 
for   Mr.    F.   A.    Miller,    general   passenger  agent    of 


Copyright.  190-2.  byF.  A.  MlUer.  Chicago. 

FIG.    3.       NEW  RAILROAD    ELECTRIC    HEADLIGHT.— 

interrupted,  and,  regardless  of  the  engine  running 
or  the  armature  rotating,  there  will  be  no  current 
generated  until  the  short-circuit  is  removed.  Any 
excess  current  through  the  field  will  demagnetize 
the  armature  and  prevent  the  generation  of  a  current. 
The  light  is  fitted  witti  a  carbon  positive  pole  and 
a  copper  negative,  consisting  of  a  wheel  with  a  num- 
ber of  contacts.  The  focus  is  maintained  by  special 
mechanism,  an  adjustable  guide  being  furnished  for 
the  carbon.  This  guide  bears  in  three  points  on  the 
carbon  and  permits  of  perfect  adjustment,  regardless 
of  small  differences  in  diameter  of  the  latter.  The 
dynamo  gives  a  current  of  30  to  33  amperes  at  the 


VIEW   SHOWING   HORIZONTAL   AND  VERTICAL   BEAMS. 

the  Chicago,  Milwaukee  and  St.  Paul  Railway  com- 
pany, on  a  recent  test  of  the  new  headlight.  The 
picture  shows  the  apparatus  mounted  in  front  of 
the  engine  stack  with  its  horizontal  beam  lighting 
up  the  track  to  a  distance  of  about  half  a  mile  and 
the  vertical   beam   cast   directly   upward. 


have  yet  offered,  since  the  property  is  a  good  divi- 
dend payer.  It  is  said  there  is  a  tendency  on  the 
part  of  the  committee  to  sell  the  properties  down 
to  a  point  where  the  Cleveland  syndicate  will  ac- 
tually own  the  remainder,  but  that  this  the  syndi- 
cate is  unwilling  to  do,  inasmuch  as  it  still  has  im- 
plicit faith  in  its  plans. 

Tucker,  Anthony  &  Co.  of  Boston,  L.  E.  Myers 
of  Chicago  and  others  are  said  to  have  about  com- 
pleted negotiations  for  the  Canton  and  Massillon 
system,  the  Canton-Akron  system  of  lines,  the  Mas- 
sillon city  system  and  some  other  interurban  lines 
now  under  construction,  which  had  some  time  ago 
been  made  a  part  of  the  Northern  Ohio  Traction 
company's  properties.  The  deal  involves  about 
$2,500,000,  Chairman  Newcomb,  of  the  bankers' 
committee,  stated  that  the  negotiations  were  almost 
completed,  and  if  nothing  happened  the  deal  would 
go  through  at  an  early  date.  It  is  stated  that  these 
lines,  with  the  Columbus,  Buckeye  Lake  and  New- 
ark lines,  now  practically  completed,  will  form  the 
nucleus  for  proposed  lines  between  Cleveland  and 
Columbus.  The  deal  will  take  at  least  a  million  and 
a  half  of  the  liabilities  from  the  shoulders  of  the 
Cleveland    syndicate. 

While  these  matters  have  been  in  progress  the 
telephone  matters  have  been  held  in  abeyance  to 
some  extent,  although  early  last  week  some  steps 
were  taken  to  relieve  the  situation  in  that  direction. 
A  plan  was  under  consideration  to  place  all  the 
securities  of  the  telephone  companies  subsidiary  to 
the  Federal  with  a  local  trust  company,  and  with 
them  as  collateral  security,  secure  a  bond  issue  of 
$5,000,000.  of  which  $1,000,000  should  go  to  the  ex- 
tension and  improvement  of  lines  and  properties  and 
that  the  remainder  should  be  divided  to  pay  secured 
and  unsecured  creditors.  However,  this  matter  has 
not  been  worked  out  in  detail.  It  is  said  that  the 
Cuyahoga  Telephone  company  has  been  hampered 
in  its  operations  for  lack  of  funds,  and  the  plant  at 
Columbus  can  make  no  further  progress  until  some- 
thing is  done.  The  same  conditions  exist  in  some 
other  places,  and  nothing  is  being  done  with  the 
long-distance   lines   of  the   United    States    company. 

Several  meetings  were  held  in  Columbus  last  week 
to  make  arrangements,  if  possible,  to  secure  all  the 
stock  in  the  local  company  to  local  people.  The 
stockholders  there  believe  that  if  they  can  purchase 
the  stock  held  by  the  syndicate  and  get  all  the  in- 
terests in  Columbus,  they  will  be  able  to  secure 
the  enlargement  of  the  plant  and  put  it  in  the  con- 
dition it  should  be  in.  At  present  there  are  a  very 
large  number  of  unfilled  orders  on  the  books  and 
nothing  can  be  done  until  a  new  switchboard  or 
sub-station  is  built.  This  would  take  an  expendi- 
ture of  something  like  $300,000  perhaps. 

As  to  the  Detroit  telephone  situation,  matters 
are  still  unsettled.  The  bankers'  committee  wants 
about  $400,000  for  the  uncompleted  plant  of  the 
People's  company's  plant  there.  The  sale  of  the 
plant  to  the  new  Co-operative  company  or  to  the 
city  for  municipal   ownership   is  talked   of. 


The  Wrightsville  CPa.)  Light  and  Power  com- 
pany has  been  incorporated,  with  a  capital  of  $20,000, 
to  supply  electricitv  for  light,  heat  and  power  pur- 
poses. Henry  McElroy,  Henry  Birnstock  and  others 
of  Wrightsville  are  directors. 


The  Johnson-O'Neill  syndicate  has  taken  com- 
plete charge  of  the  plants  of  the  Mount  Vernon  (O.) 
Electric  Light  company  and  the  Mount  Vernon  Elec- 
tric Railway  company.  Both  plants  will  be  oper- 
ated under  one  management,  and  the  company  is 
said   to   contemplate   extensive  improvements. 
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Street-railway  "situations"  seem  to  be  perennial 
in, every  large  city;  they  are  never  settled,  and  prob- 
ably never  will  be.  if  the  rapid  growth  of  the  cities 
in  population  continues.  London.  Paris,  St.  Peters- 
burg, Boston,  New  York,  Chicago,  Buenos  Ayres 
and  others  are  all  facing  different  forms  of  the 
problem.  In  London,  for  instance,  there  are  no  less 
than  17  "tube"  railway  bills  now  before  Parliament. 
In  addition,  there  are  trolley  projects  for  the  out- 
skirts,  and,   altogether,   it  looks   as    though    modern 
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methods  of  transporlallon.  while  benefiting  the  trav- 
eling public,  will  make  the  lot  of  the  London  County 
Council  no  happier  than  that  of  similar  municipal 
bodies    in   other   cities. 
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Investors  still  have  faith  in  telephone  securities. 
Il  is  understood  that  the  subscriptions  for  the  Amer- 
ican Telephone  and  Telegraph  company's  four  per 
cent,  collateral  trust  bonds  exceeded  by  over  $8,000,- 
000  the  amount  of  the  bonds  offered.  Subscribers  for 
$10,000  or  less  of  the  new  bonds  have  been  allotted 
the  full  amount  for  which  they  subscribed.  Thu^;-' 
who  subscribed  for  more  than  that  amount  Vr.yy: 
been  allotted  75  per  cent,  to  80  per  cent,  of  the 
amount  subscribed.  The  bonds  were  offered  at  99 
and  accrued  interest. 


A  NEW  field  of  usefulness  for  space  telegraphy  has 
been  discovered  by  the  United  Slates  Coast  and  Geo- 
detic Survey,  which  has  recently  carried  out  a  series 
of  experiments  to  determine  the  difference  of  longi- 
tude between  the  lightship  on  Nantucket  Shoals  and 
the  shore,  48  miles  distant.  It  was  possible  to  secure 
chronographic  records  of  the  chronometer  beats  and 
the  signals  from  the  ship  and  to  eliminate  the  lag 
of  the  instruments  by  causing  the  chronometer  break 
to  excite  the  coherer  and  obtain  new  chronographic 
records.  Time  conversations  were  made,  and  the  first 
determination  of  longitude  by  wireless  telegraphy 
was  obtained.  For  work  among  islands  like  those 
of  the  Alaskan  archipelago  the  new  wireless  methods 
are  likely  to  be  of  much  value. 


Another  well-known  telephone  patent — the  Seely 
answering-jack  patent  this  time — has  finally  come  to 
an  interpretation  in  a  court  of  last  resort  in  in- 
fringement proceedings  growing  out  of  the  com- 
petition of  the  Bell  and  Independent  telephone  in- 
terests. As  is  shown  by  a  report  of  the  decision 
on  another  page,  the  patent  has  been  upheld,  and 
thus  the  victory  in  this  case  rests  with  the  Bell 
people,  as  the  litigation  will  undoubtedly  go  no 
farther.  However,  it  is  to  be  observed  that  the 
patent  will  expire  by  statutory  limitation  on  No- 
vember loth  of  this  year.  After  that  date  its  use 
will  be  open  to  all.  and  in  the  meantime  the  Kin- 
loch  Telephone  company,  which  is  one  of  the  de- 
fendants, will  undoubtedly  find  means  to  continue 
its    exchange   business   in    St.  Xotiiis. 


A  Chicago  daily  paper  asserts  in  bold  headlines 
that  "Underground  Chicago  Rivals  Rome's  Famous 
Catacombs."  giving  in  exact  detail  the  statement  that 
"The  underground  wires  of  the  Chicago  Telephone 
company  alone  would  circle  the  world  2%  times. 
The  wires  of  the  Chicago  Edison  and  other  concerns 
would  reach  as  far."  But  that  is  not  all :  "The 
underground  electrical  force  of  Chicago,  if  applied 
to  all  at  once,  would  kill  every  person  in  Chicago." 
This  last  statement  is  not  true,  as  a  simple  com- 
parison of  the  underground  output  of  the  power 
houses  of  Chicago  with  the  population  of  the  town 
and  the  average  resistance  of  the  human  body  will 
show.  But  it  apparently  makes  no  difference  that 
such  an  assertion  is  merely  silly;  it  makes  a  startling 
paragraph  in  a  sensational  article,  and  that  is  what 
is  wanted.  It  is  regrettable  that  one  or  two  of  Chi- 
cago's heretofore  discriminating  and  clear-minded 
daily  newspapers  should  show  traces  of  the  contam- 
inating influence  of  the  bombastic  turgidity  of  some 
of  the  sensational  sheets  in  New  York. 


One  important  development  of  the  street-railway 
situation  in  Chicago  last  week  was  the  decision  of 
the  local  transportation  committee  of  the  City  Coun- 
cil to  recommend  that  the  franchise-extension  ordi- 
nances be  referred  to  a  popular  vote  of  all  the  citi- 
zens, for  approval  or  rejection,  before  their  final 
adoption.  If  this  plan  is  carried  out,  it  will  be  un- 
doubtedly the  first  application  of  the  referendutn 
principle  in  Chicago  in  relation  to  the  street-rail- 
way problem.  The  result  will  be  awaited  with 
great  interest.  The  great  mass  of  voters  is  usually 
conservative  on  questions  of  public  policy,  and  it 
remains  to  be  seen  whether  the  somewhat  acrid  op- 
position of  the  daily  press  to  the  traction  companies 
faithfully  reflects  public  opinion.  Of  course  no  one 
knows  yet  in  just  what  shape  the  ordinances  will  be 
submitted  to  the  people;  but  if  one  may  hazard  a 
conjecture,  franchise  extensions  having  reasonable 
provisions  as  to  length  of  life  and  municipal  com- 
pensation and  supervision,  and  requiring  the  "under- 


ground trolley"  in  the  central  business  district, 
would  meet  public  approval.  At  any  rate  it  is 
noticeable  that  there  is  far  less  municipal-ownership 
talk  than  in  former  years.  Politically,  the  proposed 
referendum  is  a  shrewd  move,  for,  no  matter  how 
the  question  is  settled,  the  politicians  of  both  par- 
lies will  breathe  more  freely  if  the  people  are  made 
to  assume  the  responsibility  for  the   settlement. 


Judge  Tuley's  recent  decision  in  Chicago  re- 
straining the  Chicago  Telephone  company  from 
charging  more  than  the  franchise  rale  of  $125  a 
year  for  telephone  service  has  attracted  wide  atten- 
tion. The  learned  judge,  whose  opinions  are  held 
in  particular  regard  in  Chicago,  where  his  knowl- 
edge of  the  law  and  his  rectitude  are  equally  ad- 
mired and  respected,  holds  that  the  defendant  com- 
pany is  a  public-service  corporation  amenable  to  the 
ordinances  passed  by  the  city  to  regulate  its  streets, 
and  that  therefore  it  had  no  right  to  charge  a 
greater  price  than  that  fixed  by  the  ordinance. 
Concerning  the  ordinance  of  1889,  Judge  Tuley 
says :  "Not  being  a  private  contract,  or  a  contract 
separate  and  apart  from  the  exercise  of  the  gov- 
erning power  of  the  city,  the  doctrine  of  practical 
construction  and  acquiescence,  contended  for  by  the 
defendant,  can  have  no  application,  because,  as  a 
public-service  corporation,  it  was  bound  to  give 
telephone  service  at  the  rate  fixed  by  the  ordinance. 
When  a  subscriber  cannot  obtain  satisfactory  ser- 
vice except  by  entering  into  a  contract  by  which  he 
agrees  to  pay  a  greater  rate  than  that  fixed  by  the 
ordinance,  the  rate  agreed  to  be  paid,  so  far  as  it 
is  in  excess  of  the  rate  prescribed  by  the  ordinance, 
must  be  held  to  be  an  illegal  exaction,  and  not  only 
illegal  but  forced — a  forced  agreement  by  the  com- 
pany exacted  of  the  subscriber,  and  not  a  voluntary 
contract  which  would  estop  him  from  disputing  the 
same."  Judge  Tuley  also  said  that  the  Supreme 
Court  of  Iowa  had  held  that  "when  a  public-service 
corporation  exacts  greater  charges  than  are  author- 
ized by  law,  the  payment  of  such  charges  is  not  re- 
garded as  voluntary,  nor  is  the  making  of  any  pro- 
test or  objection  necessary  in  order  to  recover  back 
the  excessive  charges." 

It  seems  to  have  been  affirmativelv  settled  as  a 
general  proposition,  both  in  Illinois  and  elsewhere, 
that  the  state,  in  the  exercise  of  the  police  power, 
may  fix  and  regulate  the  maximum  rate  of  charges 
for  telephone. service.  The  Indiana  Supreme  Court 
has  held  the  telephone  to  be  an  instrument  of  com- 
merce and  those  engaged  in  the  general  telephone 
business  to  be  common  carriers  of  news  (118  Ind.. 
194).  The  court  says:  "A  company  doing  a  general 
telephone  business  cannot  evade  the  statute  pi:e- 
scribing  the  duties  of  such  companies  and  regulat- 
ing the  rental  to  be  charged  by  ceasing  to  do  a  ren- 
tal business  and  establishing  public  stations,  tjut 
patrons  have  the  right  to  demand  and  receive,  a 
telephone  with  connections,  facilities  and  service,  at 
the  rate  per  month  fixed  therein.  An  aggrieved 
party  may  compel  the  telephone  company  by  manda- 
mus to  furnish  him  with  the  service  to  which  he 
is  entitled.  An  answer  that  by  furnishing  a  party 
with  an  instrument  and  service  he  would  be  placed 
in  communication  with  points  outside  of  the  state 
is  bad."  A  similar  ruling  was  had  in  the  Missouri 
Supreme  Court   (96  Mo.,  62;^). 

Some  telephone  companies  have  resorted  to 
schemes  to  avoid  ordinance  rates  or  the  statute,  but 
to  no  avail.  In  Indiana  they  have  tried  to  exceed 
the  maximum  rate  by  dividing  the  charge  into  two 
items — one  termed  a  rental  and  the  other  a  charge 
for  the  use  of  instrument  by  non-subscribers,  or  in 
another  way,  by  attempting  to  charge  at  a  conversa- 
tion rate  where  a  regular  rental  was  desired.  All 
these  evasions  have  been  checked  by  the  courts  of 
that  state. 

The  whole  question  of  telephone  rates  is  a  most 
complicated  one,  and  one  not  easily  adjusted  in  an 
equitable  manner.  A  committee  of  aldermen,  as- 
sisted by  the  city  electrician,  is  endeavoring  to 
devise  a  fair  system  of  charges  for  Chicago  at  the 
present  time.  This  committee  is  reported  to  be  in 
favor  of  the  total  abolition  of  flat  rates,  and  while 
this  conclusion  seems  to  be  theoretically  sound,  wc 
are  not  sure  that  the  troubles  and  annoyances  of 
carrying  it  into  practical  effect  in  all  cases  would 
not  constitute  a  remedy  worse  than  the  old  flat-rate 
disease.  At  any  rate  the  subject  deserves  very  care- 
ful consideration  before  any  definite  action  is  taken 
by  the  City  Council. 


February  22,   1902 

Electric-railway  Statistics. 

Massachusetts. 

The  JMassachusetts  railroad  commissioners  have 
issued  their  annual  report  on  the  street  railways  of 
the  state.  It  covers  the  year  ending  September  30, 
J901,  and  it  indicates  a  prosperous  year  for  the  com- 
panies. In  1892  there  were  755  miles  of  street  rail- 
way in  the  state,  over  which  194,171,942  passengers 
tra\'eled.  Now  there  are  2,177  miles,  over  which 
433..5-6.9J5  passengers  traveled  in  1901.  The  com- 
panies' total  capital  has  advanced  from  $84,715,097 
to  $99,611,185  during  the  last  year.  In  iS&  it 
amounted  to  $17,237,100.  On  September  30,  1901, 
the  companies'  gross  assets  were  $107,250,656,  an 
increase  of  $8,550,581  during  the  year;  the  gross 
liabilities,  including  capital,  were  $103,598,042,  an 
increase  of  $8,535,090  during  the  year ;  the  total  in- 
come was  $23,179,304;  the  total  expenditures,  in- 
cluding dividends,  were  $23,198,238;  net  deficit,  $18,- 
934,  to  be  deducted  from  surpluses  of  previous  years. 
Of  the  119  companies  in  the  state,  43  paid  dividends 
ranging  from  two  to  10  per  cent.,  and  76  paid  no 
dividends.  The  gross  earnings  from  operation  were 
$19,999,641  in  1900  and  $21,766,340  in  1901.  The 
operating  expenses  were  $13,159,947  in  igoo  and  $14,- 
565,141  in  1901.  Dividends  declared  amounted  to 
$2,409,874  in  1900  and  $3,417,117  in  igoi,  an  average 
of  7.05  per  cent,  on  the  $48,467,502  capital  of  the 
companies  paying  dividends.  During  1901  the  cars 
of  the  various  companies  traveled  93,005,225  miles, 
an  increase  of  11,254,457  miles,  compared  with  the 
previous  year.  The  companies  employ  14,749  per- 
sons and  use  6,997  cars  and  1 1,284  motors.  No 
horses  are  used  in  street-car  work  in  the  state. 
During  the  year  2,533  persons  were  injured  in  con- 
nection with  street-railway  operation,  of  whom  76 
received   fatal   injuries. 

A  comparison  of  the  business  done  by  steam  and 
electric  railroads  in  Massachusetts  is  interesting. 
In  1S93  the  steam  railroads  carried  119,779,947  and 
the  electric  railways  213,552,000  passengers.  For 
last  year  the  figures  were  108,758,528  and  4.33o26,935, 
respectively,  showing  a  decrease  of  over  nine  per 
cent,  for  the  steam  railroads  and  an  increase  of  over 
103  per  cent,  for  the  electric  railways.  Compared 
with  1900,  the  steam  railroads  showed  practically  no 
ch'ange  last  year,  while  the  electric  railways'  traffic 
increased  almost  40,000,000  passengers.  The  average 
journey  by  steam  railroads  was  14V2  miles  in  1893 
and  over  17  miles  in  1901.  There  has  been  no  in- 
crease in  the  mileage  of  steam  railroads  in  the  state 
during  the  last  10  years,  but  1,422  miles  of  electric 
road  have  been  built  in  that  time — there  being  755 
miles  in  1892  and  2,177  miles  in  1902.  Should  the 
electric-railway  companies  be  granted  permission  to 
carry  freight,  a  new  factor  of  great  importance 
would  enter  the  problem. 

Illinois. 

A  portion  of  the  annual  report  of  the  Illinois  Rail- 
road and  Warehouse  Commission  for  1901  gives 
some  interesting  statistical  figures  on  the  surface  and 
elevated  railways  of  the  state.  The  capital  stock 
lor  the  year  1901  of -all  elevated  and  surface  rail- 
roads was  $56,273,800,  an  increase  of  $1,895,000  over 
the  year  1900;  the  funded  debt  was  $32,321,650,  an 
increase  of  $3,633,150  over  the  preceding  year,  mak- 
ing a  total  increase  of  $5,528,150.  The  capital  stock 
per  inile  of  road  in  1901  was  $499,368,  against  $761,- 
395  in  1900.  The  funded  debt  per  mile  of  road  was 
$2S6,8l9,  against  $401,687  in  1900.  The  total  capi- 
talization per  mile  of  road  in  1901  was  $786,187, 
against  $1,163,082  in  1900.  The  elevated  roads  of 
Chicago  paid  dividends  during  the  year  1901  amount- 
ing to  $714,498,  a  decrease  of  $164,538  from  the 
amount  paid  the   former  year. 

The  total  earnings  and  income  of  all  the  surface 
and  elevated  roads  in  Illinois  in  1901  was  $5,630,518, 
an  increase  of  $1,382,232  over  the  preceding  year. 
The  passenger  service  contributed  $4,965,723  of  the 
total  earnings,  against  $3,716,234  the  preceding  year. 
The  passenger  revenue  in  1901  amounted  to  $4,931,- 
723;  mail,  $443;  express  and  extra  baggage,  $1,222; 
under  the  report  these  three  items  make  up  the  pas- 
senger service. 

The  total  operating  expenses  for  1901  amounted 
to  $4,594,732,  an  increase  of  $1,393,766  over  the  pre- 
ceding year.  The  total  fixed  charges  in  1901  were 
$2,101,555,  against  $1,375,130  the  preceding  year.  The 
expenditures  for  1901  are  found  in  the  following 
classifications  :  Maintenance-of-way  structures,  $143,- 
113;  maintenance  of  equipment,  $261,226;  conducting 
transportation,  $1,837,453 ;  general  expenses,  $245,- 
466 ;    unclassified    expenses,   $5,019. 

Eight  persons  were  killed  and  104  were  injured 
by  the  elevated  and  surface  roads  during  the  year 
1901,  against  eight  killed  and  63  injured  in   1900. 

Michigan. 
In  the  twenty-ninth  annual  report  of  C.  S.  Osborn. 
railroad  commissioner  of  Michigan,  the  following 
reference  is  made  to  electric  railways :  "The  work 
of  constructing  electric  railways  in  this  state  con- 
tinues with  unabated  vigor,  and  there  is  no  question 
but  that  these  lines  are  destined  to  take  an  impor- 
tant part  in  the  carrying  trade  in  the  very  near 
future.  -A  number  of  important  lines  are  now  in 
the  course  of  construction,  reaching  nearly  if  not 
quite  all  the  more  important  cities  of  the  state,  and 
some  of  them,  when  completed,  will  constitute  trunk 
lines  reaching  across  the  state.  Fully  realizing  the 
importance  of  these  roads  and  especial  benefit  ac- 
cruing to  the  communities  through  which  they  are 
constructed  and  operated,  I  desire  to  reiterate  the 
recommendation  made  in  the  last  annual  report  of 
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this  department  that  they  be  brought  under  the  juris- 
diction of  this  department  and  be  made  subject  to 
the  police  power  of  the  state." 

Canada. 

The  report  of  the  Dominion  department  of  rail- 
ways for  the  year  ended  June  30,  1901,  shows  that 
on  that  date  there  were  18,969  miles  of  steam  and 
electric  railways  completed  in  Canada,  of  which  18,- 
812  miles  are  operated.  In  this  report  a  return  is 
made,  for  the  first  time  in  the  history  of  Canada, 
officially,  at  least,  of  the  electric  railways  of  the 
Dominion.  These  total  675  miles  of  track.  The 
paid-up  capital  of  the  electric  railways  companies 
is  $39,076,019;  gross  earnings.  $5,768,283;  working 
expenses.  $3,435,163;  net  earnings.  $2,333,120.  The 
street  railways  report  the  following  number  of  pas- 
sengers carried  during  the  year :  Montreal,  45,833,- 
652 ;  Toronto,  37,620,583  ;  Ottawa,  7,469,304 ;  Quebec, 
3.7I5.675;  Hamilton,  3,693.6771  Winnipeg,  3,196,489; 
Halifax,   2,968,811;   St.  John,   1,710,223. 
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Chicago  Traction  Measures. 

The  City  Council  of  Chicago  held  a  special  meet- 
ing on  February  13th  to  discuss  the  report  of  the 
committee  on  local  transportation.  The  only  defi- 
nite point  decided  was  that  when  the  ordinances  ex- 
tending the  street-railway  franchises  in  the  city  are 
passed  by  the  council  they  shall  be  submitted  to  a 
popular  vote  for  indorsement  or  rejection  by  the 
people.  Further  than  this,  little  progress  was  made 
toward  a  solution  of  the  traction  problem.  It  was 
decided  to  continue  the  discussion  at  the  regular 
council  meeting  on   February  24th. 

A  conference  regarding  the  crowded  condition  of 
the  downtown  terminals  was  held  on  February  14th 
with  President  John  M.  Roach  and  General  Counsel 
W.  W.  Gurley  of  the  Union  Traction  company. 
President  D.  G.  Hamilton  and  General  Manager 
Robert  McCulloch  of  the  Chicago  City  Railway 
company,  Mayor  Harrison  and  four  of  the  alder- 
men present.  Several  plans  for  temporarily  reliev- 
ing the  present  conditions  were  discussed,  but  noth- 
ing definite  was  decided.  It  is  stated,  however,  that 
the  traction  officials  will  confer  among  themselves 
and  endeavor  to  evolve  suggestions  which  will  be 
presented  to  the  city  authorities. 

John  H.  Wrenn,  wdio  has  recently  returned  from 
New  York  city,  where  he  consulted  with  the  people 
who  control  the  Chicago  Union  Traction  company, 
is  credited  with  stating  that  should  the  city  ^rant 
a  renewal  of  franchises  it  is  the  intention  of  the 
people  who  control  the  company  to  spend  $8,000,000 
or  $10,000,000  improving  the  lines  and  equipment 
and  generally  bettering  the  service.  They  realize 
that  the  service  now  is  not  the  best,  but  they  could 
hardly  be  expected  to  spend  much  money  in  im- 
provement while  the  franchise  matter  remains  un- 
decided. 

At  the  City  Council  meeting  on  February  17th  a 
two-story  union  elevated  loop  was  contemplated  in 
a  resolution  introduced  by  Alderman  W.  F.  Bren- 
nan,  who  asserted  that  many  trains  of  the  Metro- 
politan elevated  road  are  now  stopped  at  Canal 
street,  owing  to  crowded  conditions  of  the  loop. 
He  advocated  a  second  story  on  the  present  loop 
structure,  two  of  the  four  elevated  lines  to  use 
the  new  tracks  supplied ;  the  other  two  companies 
to  use  the  present  tracks.  The  plan  is  that  of  As- 
sistant City  Engineer  John  Hayes.  It  was  referred 
to  the  local  transportation  committee. 


Institute  Convention  to  Be  In  Great  Bar- 
rlngton,  Mass. 

At  the  meeting  of  the  American  Institute  of  Elec- 
tiical  Engineers  in  New  York,  February  14th,  after 
presentation  of  Mr.  Thomas'  paper  on  "Static  Strains 
in  High-tension  Circuits,"  announcement  was  made 
by  the  president  that  the  next  meeting  of  the  Insti- 
tute would  be  held  on  February  28th  at  the  home 
of  the  American  Society  olt  Mechanical  Engineers, 
12  West  Twenty-first  street,  New  York  city.  The 
general  subject  of  the  meeting  will  be  "Electro- 
chemistry and  Electrometallurgy,"  and  the  following 
papers  will  be  presented :  "The  Electrochemical  In- 
dustries," by  Dr.  Samuel  Sheldon  of  Brooklyn ;  "The 
Electric  Furnace  in  Industrial  Chemistry,"  by  Charles 
B.  Jacobs  of  New  York;  "Electrolytic  Recovery  of 
Copper  from  Low-grade  Ores,"  by  Dr.  Nathaniel 
S.  Keith  of  New  York;  "Colloids,"  by  W.  R.  Whit- 
ney of  Boston;  "Liquid  Potentiometer;  Determining 
Electrolytic  Resistance  with  Direct-current  Instru- 
ments," "Point  of  Cut-off  in  a  Battery  Discharge" 
and  "Electrolytic  Conduction  without  Electrodes," 
by  Carl  Hering  of  Philadelphia;  "Methods  of  Ex- 
perimentation in  Electrochemistry,"  by  Charles  S. 
Bradley  of  New  York. 

Chairman  Rice  of  the  committee  on  papers,  and 
Chairman  MuUin  of  the  committee  on  transportation 
and  accommodation,  after  a  visit  to  Great  Barring- 
ton,  Mass.,  recommended,  and  it  was  afterward  de- 
cided by  the  Institute,  that  the  date  of  the  annual 
convention  to  be  held  in  that  town  be  changed  to 
June  17th,  i8th,  19th  and  20th,  a  special  train  to 
leave  New  Y''ork  city  on  June  i6th.  This  was 
deemed  necessary  in  order  to  assure  ample  accom- 
modation, as  it  is  believed  that  the  preparations  be- 
ing made  will  lead  to  a  much  larger  attendance 
than  was  originally  anticipated.  All  the  available 
space  in  the  Berkshire  Inn  and  all  the  rooms  in  the 
Barrington   will   be  reserved   for  the  occasion. 


'1  he  annual  meeting  of  the  Chicago  City  Railway 
company  was  held  in  Chicago  on  February  17th. 
One  change  was  made  in  the  board  of  directors, 
Lawrence  A.  Young,  son-in-law  of  the  late  George 
Henry  Wheeler,  who  was  for  seven  years  president 
of  the  company,  being  elected  in  place  of  Otto 
Young.  The  other  members  of  the  board  are  S  W 
Allerton,  Arthur  Orr,  Joseph  Leiter,  D.  G.  Hamil- 
ton, George  T.  Smith  and  W.  B.  Walker.  The 
board  will  re-elect  the  same  officers. 

The  financial  statement  of  the  year  ended  Decem- 
ber 31,  igoi,  made  a  satisfactory  showing,  gross 
receipts  havmg  increased  over  six  per  cent,  and 
net  receipts  o\er  four  per  cent.  The  company  made 
gross  earnings  during  the  year  1901  of  $5,900^71 
Ihese  were  larger  than  in  any  other  year  except 
1S93,  when,  owing  to  the  World's  Fair,  the  traffic 
was  greatly  swelled.  Net  earnings  in  igoi  were 
$1,747,159.  equal  to  9.71  per  cent,  on  the  $18,000,000 
stock  now  outstanding,  or  11.09  per  cent  on  the 
average  capital  during  the  year,  the  company  hav- 
ing added  $4,500,000  of  stock  on  July  ist  Durin" 
the  year  there  was  a  total  of  30,643,250  car-miles  run 
and  a  total  of  167,279,723  passengers  carried,  the 
iatter  being  an  increase  of  10,318,571  over  the  pre- 
ceding year. 

In  his  report  to  the  stockholders  President  D  G 
Hamilton  referred  to  the  plans  for  improvement  of 
the  service  as  follows: 

"Electric-motor  power  is  the  only  practical 
method  by  which  to  operate  the  electric  cars  of 
Indiana  and  Archer  avenues  on  these  [Wabash  ave- 
nue and  State  street  cable]  sections,  and  the  much- 
needed  additional  cars,  to  carry  satisfactorily  the 
trathc  offered,  cannot  be  handled  thereon  until  such 
power  IS  installed.  In  anticipation  of  the  change  in 
motive  power,  and  the  installation  of  a  large  elec- 
trical power  plant,  land  has  been  purchased,  30  miles 
of  underground  electric  duct  conduits  for  feed  wire 
completed,  and  a  like  number  of  miles  of  such  con- 
duit is  in  progress  of  construction.  To  improve  the 
present  service,  and  to  add  to  its  efficiency,  125  large 
electric  cars  have  been  purchased  and  are  being  in- 
stalled, and  negotiations  for  150  more  are  now  in 
prog-ress;  a  new  carhouse  is  nearly  completed;  ex- 
tensive additions  are  being  made  to  present  boiler 
plants  and  additional  generating  machinery  pro- 
ided  for;  a  large  storage  battery  of  1,000  horse- 
power has  been  erected  to  turn  current  into  the  lines 
at  the  place  and  time  of  greatest  need.  Eight  miles 
of  old  track  have  been  replaced  with  heavy  rails 
capable  of  carrying  the  heaviest  cars  and  traffic. 
Four  and  nine-tenths  miles  of  additional  tracks  have 
been  built  on  the  new  extensions,  and  seven  addi- 
tional miles  are  in  course  of  construction.  Large 
expenditures  have  been  made  in  reconstruction  and 
maintenance  of  the  property,  and  its  physical  condi- 
tion is  good. 

"The  entire  bonded  indebtedness  of  the  company 
maturing  July  i,  1901,  was  paid  at  maturity. 

"To  best  subserve  the  wants  of  the  public  is  the 
policy  of  this  company. 

"There  is  needed,  in  order  to  carry  out  this  policy 
successfully,  replacement  of  a  large  part  of  the 
equipment ;  change  of  motive  power ;  proper  terminal 
facilities  in  the  business  district ;  reasonable  grants, 
with  such  conditions  as  will  warrant  the  expenditure 
of  the  several  millions  required,  and  make  the  in- 
vestment  safe." 


New  York  Electrical  Society. 

Ihe  New  Y'ork  Electrical  Society  is  now  of  age. 
Its  22ist  meeting,  held  on  February  13th,  was  of 
particular  interest  from  the  fact  that  it  was  held 
on  the  anniversary  of  the  issuance  of  the  circular 
letter  calling  a  meeting  of  the  electrical  fraternity 
for  the  formation  of  the  society.  This  notice  was 
dated  February  13,  1881.  The  society  is  now  in  a 
^■ery  prosperous  condition.  At  last  week's  meet- 
ing the  Cortlandt  street  exchange  of  the  New  York 
I'elephone  company  was  inspected  and  Mr.  J.  J. 
Carty  read  an  interesting  paper  on  telephone  de- 
velopment. The  following-named  members  were 
elected:  George  S.  Humphrey,  William  Seaton,  Jr., 
H.  D.  Babbitt,  H.  Lyles  Zabriskie,  F.  E.  Kinsman, 
John  J.  McAlister,  John  T.  Blake,  Leroy  Harris, 
Axel  J.  Lundin.  Adler  B.  Gaucher,  David  A.  Martin, 
t.  L.  West.  Ray  D.  Lillibridge,  Clifton  V.  Edwards, 
David  E.  Drake,  S.  Sidney  Neu,  D.  N.  Force,  Jr., 
W.  F.  D.  Crane,  Hugh  C.  Pierce.  Eustace  Oxley, 
C.  H.  'Van  Slyck,  L.  H.  Lewis,  A.  Parshall,  Martin 
Loewing,  Albert  B.  Pacini.  Frank  W.  Smith.  J.  P. 
Burleigh,  William  F.  Reilly.  M.  E.  Sanger,  Frank 
H.  Berger,  N.  A.  Cornell,  G.  A.  Annable. 


Grade  Crossings  In  Illinois. 

The  Illinois  Railroad  and  Warehouse  Commission 
has  gone  on  record  as  being  strongly  opposed  to 
grade  crossings  in  the  case  of  electric  as  well  as 
steam  railroads.  The  Aurora,  Elgin  and  Chicago 
Railroad  company  had  applied  for  three  grade  cross- 
ings with  the  Suburban  Railroad  company's  tracks, 
but  the  commission  held  that  the  crossings  could 
not  be  made  at  grade  unless  conditions  were  made 
that  would  insure  the  safety  of  the  public.  In  one 
case  a  grade  crossing  would  be  allowed  if  an  inter- 
locking block-signal  plant  were  installed ;  at  an- 
other point  the  companies  interested  would  be  com- 
pelled to  erect  a  viaduct,  and  at  a  third  point  a  grade 
crossing  was  permitted  if  a  joint  depot  were  erected. 


130 


WESTERN     ELECTRICIAN 


February  22,   1902 


DEVELOPMENT    OF    THE    TELEPHONE    FIELD. 


Seely    Answering-jack    Patent    Upheld. 

In  ilic  suit  brought  by  the  Western  Electric  com- 
■  iiTiv,  complainant,  against  the  Kinloch  Telephone 
company  and  Samuel  M.  Kennard,  defendants,  for 
the  infringement  of  letters  patent  No.  3.iO,o57,  issued 
of  November  10,  1885,  to  John  A.  Seely,  a  decision 
was  rendered  on  February  i/tli  in  the  Circuit  Court 
of  Appeals,  affirming  the  decision  of  Judge  Mar- 
shall, finding  the  patent  valid  and  infringed,  and 
granting  a  perpetual  injunction  against  the  defend- 
ants. 

The  suit  was  commenced  in  1898.  It  was  argued 
in  the  Circuit  Court  at  St.  Louis  before  Judge  Mar- 
shall, district  judge  of  Utah,  last  -\pril,  and  from  his 
decision  an  appeal  was  taken  by  the  defendants  to 
the  Circuit  Court  of  Appeals,  whicli  was  argued 
before  Judges  Caldwell,  Sanborn  and  Thayer  at  St. 
Louis  on  December  3d  and  4th  last.  Judge  R.  S. 
Taylor  appearing  for  the  Kinloch  company  and  Mr. 
Frederick  P.  Fish  and  Mr.  George  P.  Barton  ap- 
pearing for  the   Western  Electric  company. 

The  opinion  is  by  Judge  Sanborn  and  considers 
fully  all  the  questions  raised.  The  syllabus  which 
was  prepared  by  the  court  is  as  follows ; 

"I.  Patents — Combination  of  Old  Elements. — A 
new  combination  of  old  elements,  whereby  an  old 
result  is  attained  in  a  more  facile,  economical  and 
efficient   way,  may  be  protected  by  a  patent. 

"2.  Invention — immediate  and  General  Use — Evi- 
dence of. — W  here  the  question  of  novelty  is  fairly 
open  for  consideration  under  the  law,  the  fact  that 
a  patented  device  or  combination  has  displaced 
others  which  had  previously  been  used  to  perform 
its  function  and  has  gone  into  immediate  and  gen- 
eral use  is  pregnant  and  persuasive  evidence  that  it 
involves    invention. 

"3.  Letters  Patent  No.  330,067  Valid. — Letters  Pat- 
ent No.  330,007,  dated  November  10,  1885,  to  John 
A.  Seely,  for  an  improvement  in  grouping  spring 
jacks  and  annunciators  for  multiple  switchboards, 
are  not  void  for  want  of  novelty  in  the  device  or  of 
invention  in  its  production,  and  they  are  infringed 
by  the  divisional  system  of  the  Kinloch  Telephone 
company. 

"4.  Independent  Inventions  Patentable  Where 
Advance  in  Art  Gradual. — Where  the  advance 
toward  the  desideratum  is  gradual  and  several  in- 
ventors form  different  combinations  which  accom- 
plish the  desired  result  with  varying  degrees  of  op- 
erative success,  each  is  entitled  to  his  own  com- 
bination so  long  as  it  differs  from  those  of  his 
competitors  and  does  not  include  theirs." 

The  Seely  invention  is  concisely  described  as  fol- 
lows :  "Seely's  invention  consisted  in  the  combina- 
tion with  the  line  jacks  and  groups  of  annunciators 
on  the  sections  of  a  multiple  switchboard,  of  groups 
of  answering  jacks  in  such  a  way  tliat  eacn  group 
01  annunciators  should  have  on  the  same  section 
with  it  a  group  of  the  answering  jacks  of  the  sub- 
scribers represented  by  the  annunciators  thereon, 
so  that  the  members  of  the  corresponding  groups 
of  annunciators  and  answering  jacks  should  be 
placed  in  uniform  relative  positions  to  each  other 
on  every  section  of  the  board.  The  essence  of  his 
invention  was  the  convenient  and  uniform  grouping 
of  the  annunciators  and  their  corresponding  answer- 
ing jacks  relatively  to  each  other." 

The  advantages  of  the  Seely  invention  are  set 
forth  at  length,  and  the  patents  of  the  prior  art 
discussed,  with  the  conclusion  that  "the  patents  of 
Eldred  and  Durant  and  of  Kellogg  do  not  antici- 
pate or  suggest  the  combination  of  Seely." 

In  considering  the  question  of  patentability,  the 
opinion  says :  "*  *  *  It  was  a  new  combination. 
No  such  separate,  yet  uniform,  grouping  of  corre- 
sponding annunciators  and  answering  jacks  with  a 
multiple  switchboard  had  ever  been  made  or  used 
before  Seely  conceived  and  described  it.  That  com- 
bination was  not  a  pioneer,  perhaps  it  was  not  a 
great  invention.  But  it  discharged  the  functions  of 
the  multiple  switchboard,  its  annunciators  and 
switches  more  speedily  and  efficiently  than  they  had 
ever  been  performed  without  it,  and  a  new  com- 
bination of  old  elements  by  which  an  old  result  is 
attained  in  a  more  facile,  economical  and  efficient 
way  may  be  protected  by  a  patent.  [Cases  cited.] 
The  combination  had  great  utility.  It  went  into 
immediate  and  general  use.  While  this  fact  is  in- 
sufficient in  itself  to  sustain  a  patent  where  the 
machine  or  combination  is  clearly  without  novelty, 
yet  where  the  question  of  novelty  is  fairly  open  un- 
der the  law,  the  fact  that  a  patented  device  or  com- 
bination has  displaced  others  which  had  previously 
been  used  to  perform  its  function  and  has  gone 
into  immediate  and  general  use  is  pregnant  and 
persuasive  evidence  that  it  involved  invention." 

The  opinion,  after  a  description  of  the  divided 
switchboard  of  the  Kinloch  company,  continues  as 
follows:  "This,  with  all  the  effects  which  flow 
from  its  use,  the  facile  and  automatic  finding  by  the 
operator  of  the  right  answering  jack,  the  change  of 
operators  from  section  to  section  without  loss  of 
efficiency,  the  practical  transfer  of  the  service  of 
subscribers  from  section  to  section  without  change 
in  their  numbers  and  the  diminution  of  cords  upon, 
and  use  of  those  portions  of  the  boards  occupied 
by  the  line  jacks,  the  defendants  have  unquestion- 


ably appropriated.  They  seek  to  escape  from  the 
decree  which  enjoins  them  from  continuing  this 
infringement  upon  two  grounds.  They  say,  in  the 
first  place,  that  the  presence  of  the  line  jacks  of  all 
the  subscribers  to  an  exchange  on  each  of  the  sec- 
tions of  the  multiple  switchboard  is  an  essential  ele- 
ment of  Seely's  combination  and  that  this  clement 
is  not  found  in  their  device  because  only  one-fourth 
of  the  line  jacks  of  their  subscribers  appear  on  any 
section  of  any  board  in  their  system.  And,  in  the 
second  place,  they  insist  that  while  all  the  annunci- 
ators and  their  corresponding  answering  jacks  when 
taken  together  are  uniformly  and  relatively  grouped 
as  in  the  combination  of  Seely,  yet  this  is  not  true 
of  the  annunciators  of  the  lines  of  any  division  and 
their  corresponding  answering  jacks  wlien  these  are 
considered  apart  from  the  annunciators  and  answer- 
ing jacks  of  the  other   divisions. 

"The  portion  of  the  claim  of  Seely  upon  which 
reliance  is  placed  to  support  the  first  objection  here, 
reads :  'In  a  multiple  switchboard  system  in  which 
the  individual  annunciators  are  distributed  in  groups 
upon  the  different  boards,  switches  for  all  the  lines 
on  each  of  the  boards,  and,  in  addition  thereto,  sets 
or  groups  of  switches  on  the  different  boards,'  etc. 
But  the  fair  interpretation  of  the  words,  'switches 
for  all  the  lines  on  each  of  the  boards,'  is  not  that 
all  the  line  jacks  for  all  the  lines  in  an  exchange 
must  necessarily  be  placed  on  the  same  multiple 
switchboard.  'The  boards'  and  'the  different  boards' 
in  the  quotation  mean  sections  of  a  single  switch- 
board, and  not  different  switchboards,  and  the  true 
interpretation  of  Seely'5  call  for  'switches  for  all 
the  lines  on  each  of  the  boards'  is  that  the  line  jacks 
of  all  the  lines  served  by  a  single  multiple  switch- 
board are  to  be  placed  in  the  usual  manner  on  each 
of  the  different  sections  of  that  board.  And  this 
is  exactly  what  the  defendants  have  done.  They 
have,  it  is  true,  divided  their  subscribers  into  four 
divisions,  but  they  have  in  effect  installed  four  mul- 
tiple switchboards,  one  to  serve  each  division  of 
their  customers.  The  line  jacks  of  the  A  subscrib- 
ers appear  on  the  A  board  only.  But  every  line  jack 
served  by  that  board  appears  upon  all  the  different 
boards  or  sections  which  compose  it.  This  ar- 
rangement falls  within  the  plain  meaning  of  Seely's 
claim,  and  the  fact  that  the  defendants  operate  three 
other  multiple  switchboards,  arranged  in  the  sarne 
way.  does  not  lessen  their  liability  for  the  appropri- 
ation. 

"Nor  can  they  successfully  exempt  themselves 
from  their  just  Hability  for  taking  the  principle  and 
means  disclosed  in  Seely's  invention  because  the 
grouping  of  the  annunciators  and  answering  jacks 
pertaining  to  each  of  the  separate  divisions,  when 
these  are  considered  by  themselves,  may  not  be  uni- 
form upon  the  various  sections  of  the  boards.  The 
essence  of  Seely's  invention  is  the  uniform  corre- 
spondence in  relative  position  of  all,  and  not  of  a 
.I't  of  the  members  of  the  groups  of  annunicators 
and  answering  jacks,  so  that,  given  the  place  in  a 
group  of  answering  jacks  corresponding  to  an  an- 
nunciator in  one  group  of  annunciators  and  every 
answering  jack  corresponding  to  an  annunciator  in 
the  same  place  in  the  other  groups  will  be 
found  in  the  same  relative  position  in  every  corre- 
sponding group  of  answering  jacks.  This  uniform 
correspondence  in  the  relative  positions  of  the  groups 
and  the  members  of  which  they  are  composed,  the 
defendants  have  taken  and  preserved.  Their  com- 
bination involves  the  principle,  uses  the  means,  and, 
by  the  operation  of  that  principle  and  use  of  those 
means,  performs  the  function  of  the  improvement 
patented    to    the    complainant." 


Looking  for  Telephone  Franchises. 

Dr.  Emil  Dorn  of  Chicago  has  recently  communi- 
cated with  a  number  of  cities  throughout  the  coun- 
try in  relation  to  telephone  franchises  and  has 
aroused  considerable  curiosity  among  electrical  peo- 
ple as  to  his  purpose.  When  seen  by  a  representa- 
tive of  the  Western  Electrician,  Dr.  Dorn,  though 
not  inclined  to  speak  freely,  stated  that  he  repre- 
sented a  syndicate  of  eastern  and  European  capital- 
ists which  was  desirous  of  investing  considerable 
money  in  electrical  ventures,  and  for  that  reason 
sought  franchises  in  cities  where  the  prospects  for 
returns  were  good.  The  plan  of  the  syndicate  is 
said  to  be  to  furnish  telephone  service,  and  in  some 
cases  to  form  local  companies.  No  telephone-man- 
ufacturing companies  are  interested,  it  is  asserted, 
and  the  use  of  various  types  of  equipments  is  con- 
templated. No  exchanges  have  been  opened  up  to 
date,  as  the  investment  company  has  not  been  direct- 
ing its  attention  to  the  telephone  field  for  more 
than  two  months. 

Dr.  Dorn,  who  is  apparently  a  well-educated  Ger- 
man, has  been  in  this  country  for  several  years. 
He  says  that  he  was  a  judge  in  his  native  land  and 
also  that  at  one  time  he  was  a  medical  practitioner. 
He  asserts  that  he  was  one  of  the  originators  of  the 
present  German  mortgage  system  and  that  during 
the  last  presidential  campaign  he  was  a  Republican 
stump  speaker.  He  declined  to  give  the  names  of 
his  backers  in  the  prospective  telephone  enterprises. 


Telephony  in  Train  Service. 

A  system  of  communication  between  stations  by 
a  telephone  line  made  up  of  two  telegraph  wires 
has  been  in  use  on  the  Chicago,  Burlington  and 
Quincy  railroad  for  two  years,  and  it  is  said  to  be 
the  ultimate  intention  of  the  company  to  connect 
ail  of  its  stations  in  the  same  manner.  Telephone 
exchanges  will  undoubtedly  be  located  at  important 
points  and  the  exchanges  connected.  There  are  now 
three  such  exchanges  on  the  Burlington  system  in 
Chicago,  and  one  each  at  Rock  Island,  St.  Louis, 
Kansas  City  and  Omaha.  Exchanges  are  now  being 
put  in  at  Aurora,  111.,  and  Lincoln  and  Havelock, 
Neb.  As  soon  as  this  work  is  completed  it  is  in- 
tended to  equip  exchanges  at  Plattsmouth,  Neb.; 
St.  Joseph  and  Hannibal,  Mo.;  Galesburg  and 
Quincy,  111.,  and  Burlington,  Iowa.  The  company 
is  now  stringing  two  copper  wires  between  Chicago 
and  Aurora,  primarily  for  telephone  service,  but 
which  can   be  "Morsed"   if  occasion   requires. 

S.  B.  Willey,  E.  L.  Grand  and  G.  E.  Milligan 
of  New  York,  whose  experiments  in  telephoning 
from  trains  on  the  Illinois  Central  railroad  were 
noted  in  last  week's  issue  of  the  Western  Electrician, 
are  continuing  their  tests.  They  have  accomplished 
■i'l"  good  results  on  the  Chicago,  Milwaukee  and 
St.  Paul  railroad.  It  is  not  considered  probable, 
however,  that  the  system  will  be  permanently  in- 
stalled on  the  St.   Paul  road. 


Chicago  Telephone  Convention. 

The  meeting  of  the  Independent  telephone  men  of 
the  Middle  West  will  be  held  at  the  Sherman  House, 
Chicago,  April  gth  to  nth.  A  banquet  will  be 
served  at  the  Sherman  House  on  April  pth.  All 
out-of-town  guests  of  the  local  telephone  men  will 
be  given  identification  cards  which  will  entitle  them 
to  reduced  rates  for  accommodations  at  the  Sher- 
man House,  which  is  now  conducted  on  the  Euro- 
pean  plan. 


COMMUNICATION. 


Polarized  Telephone  Drop. 

To  the  Editor  of  the  Western  Electrician : 

The  polarized  drop  shown  in  the  accompanying 
illustrations  is  so  arranged  that  a  permanent  magnet 
controls  the  lever,  and  makes  it  more  sensitive  than 
an  ordinary  drop.  Fig.  i  shows  the  wrought-iron 
core,  on  the  ends  of  which  are  placed  fiber  heads 
(A)  (A)  to  hold  in  the  windings,  as  in  Fig.  2, 
which  shows  the  spool  ready  for  winding.  The 
windings  on  the  spool  are  connected  in  opposition, 
so  that  the  ends  of  the  core  will  have  like  polarity, 
and  the  center  of  the  cylinder  the  opposite  polarity. 
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POLARIZED   TELEPHONE   DROP. 

After  the  coil  is  wound,  a  permanent  magnetic 
cylinder  (B)  is  slipped  over  the  coil,  which  is  shown 
completed  in  Fig.  3.  The  iron  circuit  at  the  ends 
is  brought  up,  as  shown  by  (C)  (C).  The  lever  is 
shaped  as  shown  by  (D),  and  the  drop  coil  is 
fastened  to  the  switchboard  by  the   screw    (E). 

In  Fig.  4  the  arrows  marked  (a),  (a),  (a)  show 
the  direction  of  magnetic  force  produced  by  the 
permanent  magnet,  while  the  arrows  marked  (b), 
(b),  (b)  show  the  direction  of  the  magnetic  force 
produced  by  the  coils  when  current  is  sent  in  a 
certain  direction.  The  result  is  that  at  one  end  of 
the  lever  the  forces  act  in  unison,  and  at  the  other 
end  the  forces  act  in  opposition.  By  sending  an 
alternating  current  through  the  coils,  the  lever  will 
have  the  regular  up-and-down  motion. 

This  coil,  I  believe,  is  as  sensitive  as  any  mag- 
neto bell,  and  if  any  reader  of  the  Western  Elec- 
trician has  the  time  to  try  it,  I  would  be  obliged 
to  him  if  he  would  let  me  know  the  result  of  the 
trial.  HENLEY   V.    BASTIN. 

Lancaster,   Ky.,   February  5,   1902. 


February  22,   1902 

Equalization  of   Telephone    Rates   in 
Chicago. 

To  abolish  the  flat  rate,  to  install  a  meter-rate 
system  and  in  a  general  way  to  effect  an  equaliza- 
tion of  telephone  rates  in  Chicago,  is  the  aim  of 
Aldermen  Young  and  Connery  and  City  Electrician 
Ellicott,  a  committee  appointed  by  the  City  Council 
to  investigate  the  telephone  rates  in  the  city.  This 
equalization  may  be  facilitated  by  an  examination  of 
the  books  of  the  Chicago  Telephone  company  to  find 
the  cost  of  installation,  maintenance,  operation  and 
depreciation  of  telephones.  From  the  figures  thus 
procured  an  equitable  charge  for  each  conversation, 
which  may  be  registered  by  the  meter  attached  to  the 
individual  telephone,  and  then  the  introduction  of  an 
ordinance  providing  for  the  installation  of  a  meter 
system,  may  be  arrived  at.  The  necessary  figures 
are  in  the  hands  of  the  committee  at  the  present 
lime,  and  in  the  course  of  a  few  weeks,  when  sub- 
mitted to  the  city  council,  will   be  made  public. 

The  contemplated  system  is  an  equitable  one,  in 
the  committee's  view,  providing  for  a  reasonable 
return  on  the  telephone  company's  investment  and 
at  the  same  time  a  minimum  rental  to  subscribers; 
but  the  greatest  difliculty  in  connection  with  it  is 
to  procure  a  meter  that  will  work  satisfactorily. 
The  meters  that  have  so  far  been  tested  all  fail  in 
one  important  detail,  that  of  making  a  distinction 
between  calls  that  are  answered  and  those  that  are 
not.  Alderman  Young  seems  of  the  opinion,  how- 
ever, that  this  difficulty   will   be  overcome. 

A  meter  system  is  in  use  to  some  extent  in  New 
York  city,  but  if  the  idea  is  carried  out  absolutely 
and  with  success  in  Chicago,  it  will  be  the  only  sys- 
tem of  the  kind  in  the  world. 

However,  some  opposition  to  the  committee's 
views  has  already  manifested  itself.  Says  the  Chi- 
cago Daily  News : 

"The  Chicago  telephone  rate  of  $125 
evidently  needs  scaling  down,  and  must  be 
scaled  uown.  If  the  telephone  company  shall  be 
shrewd  enough  to  get  itself  compelled  by  the  city 
council  to  raise  the  price  of  its  cheaper  service 
probably  it  will  submit  with  a  decent  show  of  re- 
luctance. Already  it  has  introduced  thousands  of 
non-telephone  users  to  the  conveniences  of  the  tele- 
phone. The  subscriber  who  once  has  a  telephone 
in  his  house  and  finds  that  a  party  line  means  in- 
ferior service  will  be  more  likely  to  call  for  a  better 
— and  more  expensive — service  than  to  cast  out  the 
convenience  altogether.  So  the  telephone  company 
is  getting  valuable  results  from  its  cheap  service. 
There  is  no  loud  demand  for  a  higher  charge  for 
the  cheap  telephones.  The  council  committee 
which  seems  to  favor  increasing  that  charge  might 
very  well  limit  its  activities  to  reducing  the  charge 
for  the  better  grade  of  service.  The  telephone  com- 
pany is  competent  to  charge  enough  for  what  it 
gives." 


In  addition  to  the  suit  about  to  be  begun  by  the 
Illinois  Manufacturers'  association,  based  on  Judge 
Tuley's  recent  decision,  for  the  recovery  of  the  ex- 
cess charge  of  $50  ($175  per  annum  instead  of  $125) 
collected  by  the  Chicago  Telephone  company  for 
the  last  10  years,  another  suit  for  the  same  purpose 
is  being  agitated,  and  may  be  begun  as  soon  as  the 
Chicago  Telephone  Adjustment  company  can  col- 
lect the  necessary  data.  The  Chicago  Telephone 
Adjustment  company  has  been  incorporated,  its  ob- 
ject being  to  take  up  the  cause  of  all  interested  per- 
sons who  are  not  already  parties  to  the  suit  of  the 
Illinois  Manufacturing  association  against  the  tele- 
phone company.  The  amount  involved  in  either  suit 
would  be  difficult  to  estimate  even  approximately,  al- 
though $2,500,000  has  been  named.  Wilton  B.  Judd 
and  M.  W.  Shanahan  head  the  new  company.  Levy 
Mayer  will  represent  it  legally. 


Western  Massachusetts  Company. 

A  new  Independent  telephone  company  is  being 
formed  in  the  western  part  of  Massachusetts.  It  is 
to  be  known  as  the  Berkshire  County  Telephone  and 
Telegraph  company  and  it  has  applied  for  locations 
in  Pittsfield  and  North  Adams.  The  company  pro- 
poses to  connect  every  town  and  city  in  Berkshire 
County  and  to  extend  to  Troy  and  other  places  in 
Eastern  New  York.  The  company  will  use  the 
Stromb  erg- Carl  son  system.  The  petitions  for  loca- 
tions are  signed  by  Edward  Davis,  a  New  York 
electrician ;  James  D.  Hunter,  D.  A.  Russell  and 
P.  J.  Ashe  of  North  Adams,  and  Charles  W.  Fuller 
and  John  McQuaid  of  Pittsfield. 


Bell  Telephone  Output. 

The  American  Telephone  and  Telegraph  company 
reports    its    output    of    instruments    for    the    month 
ended  January  20th,    with  comparisons,  as   follows : 
1902.  1901.        1900. 

Gross  oatpat 87,412         66,048         58,853 

Returned 34.796         25,766         18,966 

Net  output 52,616         40,282         39.887 

Total  outstanding  January  20 2,578,626    1,993,098    1,620,392 


WESTERN    ELECTRICIAN 

Telephone  News  from  the  Northwest. 

The  Citizens'  Telephone  company  of  Mankato, 
Minn.,  will  erect  a  modern  brick  and  stone  building 
for  its  central  exchange. 

The  Jensen  telephone  lines  of  Chippewa  Falls, 
Wis.,  have  been  sold  to  the  Chippewa  and  i'.aglc 
Point  Telephone  company,  which  will  connect  be- 
tween Winona,  Minn.,  and  La  Crosse,  Wis. 

It  is  rumored  that  the  new  line  of  telephone 
planned  to  encircle  Lake  Minnetonka  will  offer  to 
connect  with  the  Twin  City  Telephone  company  to 
Minneapolis,  as  well  as  with  the  Northwestern  Tele- 
phone Exchange  company.  This  will  save  the  Twin 
City  company  the  necessity  of  building  its  own  line 
around  the  lake. 

The  sale  of  the  Erie  telephone  interests  to  the 
Western  Telephone  and  Telegraph  company  has 
been  confirmed  by  C.  P.  Wainman,  general  manager 
of  the  Northwestern  Telephone  Exchange  company, 
who  has  just  returned  from  a  conference  in  Boston 
with  the  new  officers.  He  declares  the  change  will 
have  no  effect  in  the  way  of  a  change  of  management 
in  the  Northwest.  The  company  plans  to  expend 
upward  of  $500,000  in  improvements  and  extensions 
in  the  Northwest,  of  which  a  large  share  will  be  in 
the  Twin  Cities. 

Crossed  wires  started  a  fire  in  the  central  office 
of  the  Wausau  (Wis.)  Telephone  company  which 
did  damage  to  the  amount  of  $1,500  and  tied  the 
system  up  for  a  while.  Temporary  repairs  were 
made  as  soon  as  possible. 

The  Fort  Dodge  (Iowa)  Telephone  company  has 
Closed  a  contract  with  the  E.  H.  Martin  Telephone 
company  of  Webster  City,  to  form  a  connection  for 
mutual  benefit.  A  new  telephone  exchange  is  to  be 
established  at  Mount  Pleasant,  Iowa,  without  delay. 

Progressive  farmers  near  Wall  Lake,  Iowa,  have 
been  constructing  rural  telephone  lines  and  have  con- 
nected the  schoolhouses,  so  that  they  are  in  quick 
communication   with  the  children. 

The  Sandyville  (Iowa)  Telephone  company  seeks 
a  franchise.  The  citizens  will  vote  on  the  propo- 
sition March  31st. 

T.  C.  Parmalee  and  others  have  been  granted  a 
franchise  for  an  Independent  exchange  for  Wahoo, 
Neb. 

The  Johnson  County  Telephone  company  of  Iowa 
City,  Iowa,  has  increased  its  capital  stock  from 
$15,000  to  $30,000.  R. 


Indiana  Telephone  Items. 

The  Six-mile  Telephone  company  of  Charlottes- 
ville, Hancock  County  (capital  stock,  $1,200;  di- 
rectors, W.  M.  Thomas,  V.  C.  White  and  I.  J. 
Hatfield)  ;  Falmouth  Mutual  Telephone  company  of 
Falmouth  (capital  stock,  $5,000),  Hope  Independent 
Telephone  company  of  Hope  (capital  stock,  $12,000), 
National  Automatic  Telephone  and  Telegraph 
Transmitter  company  of  Valparaiso  (capital  stock, 
$10,000)  and  the  Kennedy  &  Noland  Telephone 
company  (capital  stock,  $3,000)  were  incorporated 
last  week  in  Indiana.  The  last-named  company 
proposes  to  erect  in  the  town  of  Markleville  a 
telephone  system  and  exchange..  The  directors  are 
William  R.  Kennedy,  J.  E.  Noland  and  others. 

The  Laporte  Telephone  company,  which  conducts 
the  local  exchange  in  that  city  and  has  direct  con- 
nection with  the  Central  Union  company,  has  been 
reorganized,  Samuel  I.  Kesseler,  the  president  and 
manager,  selling  his  stock  to  W.  W.  Hans,  L.  M. 
Kugler  and  Ralph  and  J.  V.  Borland.  Mr.  Hans 
has  resigned  the  local  management  of  the  Postal 
Telegraph  company  to  become  the  manager  of  the 
reorganized   telephone   company. 

The  city  authorities  of  Evansville  are  struggling 
with  the  telephone  question  as  never  before.  The 
franchise  of  the  Cumberland  Telephone  company, 
granted  15  years  ago,  will  expire  in  July,  and  in 
consequence  there  is  a  mad  rush  for  a  franchise 
from  half  a  dozen  companies.  The  Cumberland 
company  is  not  disposed  to  retire  and  is  also  a 
bidder  for  a  new  franchise.  The  Independent  com- 
panies are  knocking  at  the  door,  and  will  make  a 
hard  fight  to  unhorse  the  local  company.  The  mat- 
ter of  a  franchise  has  been  so  thoroughly  discussed 
that  the  citizens  are  about  equally  divided  on  the 
question  of  having  competition  in  the  telephone 
business. 

The  Indiana  State  Tax  Board  is  sending  out 
blanks  to  the  telephone  companies  as  provided  by 
law.  These  blanks  are  returnable  between  April  1st 
and  June  30th.  They  are  very  complete,  and  com- 
panies find  it  to  their  advantage  to  answer  the  ques- 
tions with  great  care  and  precision  in  order  to 
avoid  double  taxation.  The  board  anticipates  an 
increase  from  $4,400,000  assessed  last  year  to  about 
$3,000,000  this  year.  F. 

Ohio  Telephone  Notes. 

At  the  annual  meeting  of  the  Cleveland  Telephone 
company's  Mutual  Aid  Society,  held  a  few  even- 
ings ago,  the  regular  business  session  was  followed 
by  a  smoker,  and  refreshments  were  served.  Toasts 
were  responded  to  by  a  number  of  those  present. 

The  Home  Telephone  company  of  Toledo  is  mak- 
ing rapid  advances  in  its  work.  It  has  already  been 
connected  up  with  long-distance  lines,  and  the 
switchboard  will  be  in  position  within  the  next  few 
days.  The  terminal  room  has  been  completed  and 
the  dynamos  and  batteries  are  in  position.  The 
switchboard  will  have  a  capacity  of  17,000.  The 
company  already  has  about  6,000  subscriptions  and 
they  are  coming  in  rapidly.     About  1,000  of  the  tele- 
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phones  are  in  place.  This  will  be  one  of  the  best 
plants  in  the   state. 

The  Berlin  Telephone  company,  Berlin,  Holmes 
County,  has  been  incorporated,  with  a  capital  stock 
of  $1,350,  for  the  purpose  of  dealing  in  telephone 
apparatus  and  building  and  operating  a  system  in 
Holmes,  Wayne,  Knox,  Coshocton,  Tuscarawas 
and  Stark  counties.  W.  C.  Mayer,  David  Must  and 
others  are  the  incorporators. 

The  Hamilton  Home  Telephone  company,  Ham- 
ilton, was  incorporated  a  few  days  ago,  to  purchase 
or  build  a  system  in  Hamilton,  with  lines  connect- 
ing with  other  cities  and  towns  in  Butler  and  ad- 
.iacent  counties.  Among  these  will  be  Cincinnati, 
Mason,  Ridgeville,  Middletown,  Dayton,  West  Alex- 
andria, Oxford  and  several  smaller  towns.  The 
capital  stock  is  fixed  at  $200,000.  The 
incorporators  are  F.  W.  Whitaker,  O.  M.  Bake, 
J.  C.  Slayback,  C.  E.  Griesmer,  Frank  M.  Hughes! 
J.  W.  Sloneker,  Will  M.  Morrison  and  S.  D.  Fitton. 
'Ihese  are  all  representative  men  and  have  sufficient 
financial  backing  to  make  the  undertaking  a  suc- 
cess. The  company  will  absorb  the  Independent  in- 
terests of  the  town. 

The  Acme  Telephone  company  of  Center.  Mont- 
gomery County,  has  been  incorporated  with  a  cap- 
ital stocK  of  $8,000.  It  will  construct  and  operate 
lines  in  Montgomery,  Miami  and  Darke  counties. 
G.  T.  Brown,  N.  W.  Rinkhart,  Grant  E.  Lees  and 
others  are  the  incorporators.  C. 


Southern  Telephone  Developments. 

The  Bell  Telephone  has  presented  a  proposition 
to  the  town  council  of  Newberry,  S.  C,  asking  for 
a  franchise  to  enter  the  town. 

The  Southern  Bell  Telephone  company  has  ap- 
plied for  a  franchise  at  Greensboro,  N.  C.  The 
street  committee  has  decided  to  recommend  that  the 
franchise  be  granted  provided  the  wires  are  strung 
on  the  poles  now  used  by  the  American  Telephone 
and  Telegraph  company.  The  Bell  company  has 
agreed  to  put  its  wires  under  ground  at  any  time 
the  other  companies  may  do  so. 

,,^,  t'='<=.P'i°"'=  1™  is  being  agitated  to  run  from 
\adkmville  to  Hamptonville,  and  thence  to  Buck 
Shoals  in  North  Carolina. 

Arrangements  have  been  completed  for  a  tele- 
phone exchange  at  Dallas,  Ga.  The  Gainsboro 
Telephone  company  has  during  the  last  few  years 
completed  several  long-distance  connections,  under 
the  direction  of  the  home  exchange  at  Carrollton. 
Ga.  During  the  summer  an  exchange,  it  is  said 
will  also  be  put  in  at  Tallapoosa,  Ga.  L. 


GENERAL  TELEPHONE  NEWS. 

The  Long  Point  Mutual  Telephone  company  of 
Wapella,  111.,  has  been  incorporated,  with  a  capital 
stock  of  $450.  The  incorporators  are  C.  E  Swear- 
ingen,  J.  M.  Rolofson  and  James  Williams. 

The  Smithfield  (Va.)  and  Isle  of  Wight  Tele- 
phone companies  have  consolidated  and  organized 
as  the  Home  Telephone  company,  with  J.  W.  Hollo- 
way,  president;  A.  S.  Barrett,  secretary-treasurer, 
and  B.   G.  Gay,  general  manager. 

The  market  value  of  the  stock  of  the  Southern 
New  England  Telephone  company  is  $150  a  share. 
The  stockholders  have  voted  to  issue  additional 
stock  amounting  to  $2,000,000,  which  will  be  issued 
in  blocks  of  $300,000  and  be  offered  to  present  share- 
holders at  par. 

At  a  meeting  of  the  stockholders  of  the  Minnesota 
Central  Telephone  company  at  Willmar,  Minn.,  a 
few  days  ago,  it  was  voted  to  increase  the  capital 
stock  to  $300,000  and  to  purchase  the  lines  of  the 
Northern,  Southern,  Minnesota  Electric,  and  West- 
ern Minnesota  Telephone  companies,  which  prac- 
tically cover  the  entire  territory  in  Minnesota.  The 
purchase  of  these  properties  and  bonds  represents  a 
transfer  of  over  $500,000.  The  Minnesota  Central 
will  have  over  2,000  miles  of  toll  lines  and  30  local 
exchanges.     The  general  office  will  be  at  Willmar. 


MANUFACTURERS    AND    DEALERS. 

The  Automatic  Telephone  and  Supply  company 
of  Oklahoma  City,  Okla.,  has  been  incorporated, 
with  capital  stock  of  $150,000,  by  Frank  A.  Lin- 
quist,  Clifton :  George  Andrew,  Goodholm :  G.  G. 
Sholberg  and  J.  H.   Everest  of  Oklahoma  City. 

J.  K.  AUine,  electrical  contractor  of  Fort  Dodge, 
Iowa,  has  issued  a  bargain  sheet  or  pamphlet  which 
describes  and  gives  prices  of  the  second-hand  tele- 
phone apparatus  he  has  for  sale.  Among  the  appa- 
ratus listed  are  switchboards,  telephones  of  various 
types,  including  bridging  and  series  instruments, 
transmitters,  receivers,  etc.  These  goods  are  of  dif- 
ferent makes,  but  Mr.  AUine  says  that  they  have 
been  thoroughlv  overhauled  and  tested. 

The  Kellogg  Switchboard  and  Supply  company  of 
Chicago  has  just  closed  a  contract  with  the  Rensse- 
laer Telephone  company  of  Troy,  N.  Y.,  for  one  of 
its  major  relay-type  switchboards  of  3.000  lines'  ca- 
pacity, with  a  present  capacity  of  1.500  lines.  In- 
cluded in  this  contract  are  all  the  necessary  power 
apparatus,  chief  operator's  desk,  wire  chief's  desk, 
and  a  toll  board  of  100  lines'  capacity,  with  present 
equipment  of  40  lines.  The  telephone  company  will 
not  rely  wholly  upon  the  city  power  for  its 
source  of  current,  but  will  install  a  gas  engine  as  a 
reserve  in  case  of  any  trouble  with  the  city  power. 
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Erie  Company's  Successor. 

'I'hc  new  Western  Telephone  and  Telegraph  com- 
pany, successor  to  the  Erie  Telephone  company,  is 
to  remove  its  general  offices  from  15  Exchange 
street,  Boston,  to  the  .\merican  Telephone  and  Tele- 
graph hnilding.  125  Milk  street,  in  the  same  city. 
The  following  are  the  names  of  the  officers  of  the 
company :  President.  Frederick  P.  Fish ;  vice-pres- 
ident, W.  S.  I-Uitchinson ;  treasurer,  William  R. 
Driver ;  assistant  treasurer,  John  Balsh ;  general 
manager,  H.  J.  Pettengill :  secretary.  Charles  .-K. 
Grant ;  auditor.  Tlnmias  Sherwin ;  directors.  Fred- 
erick P.  Fish.  Charles  W.  Aniory.  .-Mexander  Coch- 
rane. T.  Jefferson  Coolidge.  Jr..  Philip  Dexter,  Will- 
iam Endicott,  Jr.  J.  Malcolm  Forhes,  Henry  S. 
Howe,  James  J.  Storrow,  Robert  Winsor  and  Ed- 
ward J.  Hall :  executive  comtiiittee.  Frederick  P. 
Fish.  Charles  W.  Amory,  Alexander  Cochrane,  Will- 
iam Endicott,  Jr..  and  Henry  S.  Howe.  Edward  J. 
Hall  is  interested  in  the  New  York  Telephone  com- 
pany. The  others  are  Bostonians.  Messrs.  Fish, 
Driver,  Sherwin  and  Cochrane  are  prominent  in  the 
American    Telephone   company. 


Progress  in  Seattle. 

Work  on  the  Independent  Telephone  company's 
installation  at  Seattle,  Wash.,  is  being  pushed  rap- 
idly. The  actual  work  of  construction  on  the  plant 
was  started  during  March,  1901,  since  which  lime 
over  3,600  poles  have  been  set.  on  which  has  been 
strung  some  1.500  miles  of  open  w'ires  and  provision 
made  for  175.995  ieet  of  cables  caro'ing  42.839,750 
feet,  or  approximately  8.1 15  miles  of  wires.  The  un- 
derground conduits  cover  28.125  feet  of  trenching,  or 
about    5',4  miles,   in   which   has  lieen   placed    190,000 


Spring-supported  liracket  Type. 


feet,  or  36  miles,  of  duct.  To  make  the  underground 
work  accessible  over  75  manholes  have  been  con- 
structed. The  contracts  for  cables,  wires,  switch- 
boards and  telephones  approximate  the  sum  of 
$300,(K)0.  and  the  ultimate  capacity  of  the  plant  will 
l^e  15,300  private  lines. 


Iowa  Telephone  Association. 

The  sixth  annual  meeting  of  the  Iowa  Telephone 
association  will  be  begun  in  the  chibrooms  of  the 
Savery  House  at  Des  Moines,  Iowa,  on  Tuesday, 
March  nth  at  2  p.  m..  and  the  session  is  expected 
to  last  two  days.  Among  the  important  subjects 
which  will  be  discussed  is  that  of  a  clearing  house 
for  checking  and  settling  balances  between  companies 
for  inter-line  toll  business.  The  subject  of  rural 
lines  is  also  sure  to  receive  much  attention.  The 
programme  committee  will  present  fewer  subjects 
than  usual  this  year  and  allow  more  time  for  gen- 
eral discussion.  Charles  C.  Deering  of  Boone,  Iowa, 
is  secretary  of  the  association. 


Transcontinental  Telephone  Lines. 

Reports  from  Spokane,  Wash.,  say  that  the  closing 
of  the  last  gap  between  the  telephone  systems  of  the 
Eastern  and  Western  states  is  promised  by  the 
Rocky  Mountain  Bell  Telephone  company  for  1903. 
Superintendent  Harry  Somers  is  quoted  as  saying: 
"We  are  figuring  to  build  as  far  east  as  Miles  City. 
Mont.,  this  year,  but  I  fear  we  cannot  close  the  gap 
this  season.  Next  year  we  expect  to  build  to  the 
Montana-Dakota  line  and  connect  there  with  the 
Northeastern  for  St.  Paul  and  eastern  points.  This 
will  give  a  through  line  along  the  Northern  Pacific 
to  the  coast."      

What  will  be  the  largest  private  telephone  ex- 
change in  New  York  city  is  being  installed  in  the 
new  .Ansonia  Hotel,  at  Broadway  and  Seventy- 
third  street.  This  new  exchange  will  have  360 
stations. 


WESTERN     ELECTRICIAN 

General  Electric  Fan  Motors. 

The  fan  motors  manufactured  by  the  General  Elec- 
tric company  for  the  season  of  1902  embody  all  of 
the  characteristics  which  put  them  in  favor  last 
year,  with  only  such  slight  modifications  as  expe- 
rience has  indicated  as  desirable.  The  standard 
sizes  this  year  for  alternating-current  motors  include 
12-inch  desk  fans,  with  swivel  frames  and  with 
swivel  and  trunnion  frames;  12-inch  wall-bracket 
fans;  16-inch  solid-frame  desk  fans,  and  T6-inch 
wall-bracket  fans.  The  direct-current  fans  are  made 
in  the  same  sizes  and  styles,  excepting  the  12-inch 
desk  niotor,  which  is  made  with  the  solid  frame 
and   with   swivel   and   trunnion    frame. 

These  fan  motors  are  all  fitted  with  variable-speed 
switches.  They  are  finished  in  black  enamel,  the 
fans,  guards  and  trimmings  being  of  polished  brass. 
-Attention  is  called  to  the  fact  that  the  guards  are 
all  fitted  with  two  outer  rings,  which,  besides  pro- 
tecting the  fan,  increase  the  stiffness  of  the  guard, 
a  precaution  made  necessary  by  the  rough  handling 
to    which   fan    motors    are   often    subjected. 

Besides  the  standard  line  of  desk  and  wall- 
bracket  fan  motors,  this  company  presents  a  special 
spring-supported  bracket-fan  motor  (Fig.  i)  of 
ornamental  design,  using  a  lO-inch  fan.  On  account 
of  its  noiseless  operation  and  attractive  appear- 
ance, this  motor  is  desirable  for  private  residences 
and  sleeping  apartments,  particularly  where  the  mo- 
tor must  be  placed  on  walls  or  partitions,  where  the 
vibration  tends  to  make  the  operation  of  solidly 
supported  motors  noisy  and  unsatisfactory.  These 
motors  are  made  for  both  direct  and  alternating- 
current    circuits. 

The  ceiling  fan  ( Fig.  2)  listed  this  year  by  the 
General  Electric  cornpany  is  a  four-blade  fan,   with 
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Fig.  2.     Ceiling  Fan. 
GBNBRAL   ELECTRIC   FAN 

58-inch  sweep  of  blade,  furnished  with  black  enamel 
or    oxidized-copper  casing. 

A  novel  and  attractive  fan  is  presented  by  the 
company  in  its  radial-fan  motor,  shown  in  Fig.  3. 
This  fan  is  made  for  115-volt,  direct-current  circuits, 
and  is  intended  for  such  places  as  dining  and  reading 
rooms,  where  a  gentle  horizontal  breeze  in  all  di- 
rections is  especially  desirable.  The  device  is  24 
inches  high,  a  six-blade  fan,  eight  inches  in  diam- 
eter, being  used  and  protected  by  a  suitable  guard. 
A  three-speed  switch  is  provided  in  the  base  of  the 
motor,  which  is  connected  to  the  circuit  in  the  usual 
way  by  means  of  flexible  cord.  It  is  furnished  with 
an  artistic  casing,  finished  in  streaked  oxidized  silver. 

There  is  another  line  of  fans  which  the  General 
Electric  company  lists  with  its  fan  motors  this  year, 
known  as  ventilating  fan  motors.  These  consist  of 
12  or  16-inch  fans,  mounted  on  tripods  intended  for 
use  in  openings  in  walls  or  partitions  or  in  any 
place  where  it  is  desirable  to  remove  not  more  than 
about  3.500  cubic  feet  of  free  air  per  minute.  These 
are  made  for  115  volts  and  230  volts  direct  current 
and  100  to  115  volts  alternating  current,  60  and 
125  to   140  cycles. 


Electrical    Manufactures  of    Kentucky. 

In  the  census  bulletin  of  manufacturing  and  me- 
chanical industries,  for  the  state  ot  Kentucky,  for 
the  census  year  1900.  some  statistics  of  electrical 
interest  are  given.  Under  the  head,  "Electrical  Ap- 
paratus and  Supplies."  four  establishments  are  re- 
ported, with  total  capital  of  $76,077.  Seven  officials 
and  clerks,  with  combined  annual  salaries  of  $6,379, 
and  56  wage  earners,  with  total  wages  of  $24,396, 
are  connected  with  these  establishments.  There  are 
t6  establishments  classified  under  "Electrical  Con- 
struction and  Repairs."  with  aggregate  capital  of 
$25,125.  They  employ  four  officials,  with  salaries 
amounting  to  $2,594.  and  43  wage  earners,  whose 
wages  amount  to  $19,353.  Four  electroplating  con- 
cerns are  reported,  with  a  capitalization  of  $5,220, 
and  with  seven  wage  earners,  with  wages  amount- 
ing to  $2,764. 


February  22,   1902 

Government  Pacific  Cable   Favored. 

The  House  committee  on  Interstate  and  Foreign 
Commerce  has  completed  its  report  on  the  con- 
struction of  a  Pacific  cable  to  Hawaii  and  the 
Philippines  and  recommends  that  the  cable  be  laid 
by  the  government.  The  report  says  that  the  fu- 
ture peace  and  prosperity  of  Hawaii  and  the  Philip- 
pines depend  largely  upon  the  facilities  extended  by 
this  government  for  the  advancement  and  enlight- 
enment of  the  people.  This  can  be  accomplished 
through  the  medium  of  cable  communications.  The 
rapid  advancement  of  our  own  people  through  the 
medium  of  rapid  communication,  the  telephone,  tele- 
graph and  railway  lines,  is  cited  as  proof  of  this 
statement. 

A  minority  of  the  same  committee  has  filed  a 
report,  dissenting  from  the  view  that  the  governmeni 
should  build  the  cable.  The  report  states  that  a 
private  corporation,  the  Commercial  Pacific  Cable 
company,  already  has  contracted  to  build  to  Hawaii 
by  November  ist  next,  intending  to  extend  the  line 
to  the  Philippines  within  two  years  thereafter.  The 
report  also  sets  forth  that  the  private  company  will 
sell  to  the  government  at  an  appraised  value  for 
the  cable,  and  it  is  urged  that  this  gives  the  gov- 
ernment ample  assurance  that  its  interests  will  be 
protected.  

French  Industrial  Schools  for  American 
Cities. 

An  industrial  committee  of  Frenchmen  has  been 
investigating  different  cities  in  the  United  States 
for  the  purpose  of  locating  four  French  schools  in 
this  country.  These  gentlemen  are  Lazare  Weibler. 
Baron  Maurice  de  Lazotellerie,  administrateur  de  la 
cie  Francaise  des  Cables   Telegraphiques,  and  Lieu- 


tiR.  3.     Kadiai  Design. 

tenant  G.  de  Taramond,  French  attache  at  Wash- 
ington. Mr.  Weibler  has  stated  that  these  schools 
will  be  patterned  after  the  Prix  de  Rome,  and  two 
of  them  will  be  devoted  to  social  economics  and  the 
other  two  to  engineering.  Pittsburg  will  be  recom- 
mended as  the  place  for  one  of  the  engineering 
schools  and  New  York  for  the  social  economic 
school,  and  Chicago  may  be  recommended  as  the 
place  for  both  of  the  other  schools. 


D.  &  W.  Fuse  Indicator. 

The  new  indicator  recently  brought  out  by  the 
n.  &  W.  Fuse  companj^  of  Providence.  R.  I.,  for 
its  enclosed  fuses  is  quite  unique  among  this  class 
of  apparatus.  The  company  has  designated  it  the 
"bullseye  indicator,"  on  account  of  its  appearance 
and  construction,  and  apparently  its  operation  is 
extremely  satisfactory  in  every  way.  since  it  is  flash- 
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less,  quiet  and  reliable.  The  accompanying  illus- 
trations show  two  of  the  company's  fuses  illus- 
trating the  indicator.  The  one  at  the  top  shows  the 
fuse  before  blowing,  in  which  the  small  target  on 
the  sticker  is  clear.  The  lower  one  shows  the  fuse 
after  blowing,  in  which  will  be  noted  a  small  black 
spot  or  bullseye  that  appears  when  the  fuse  oper- 
ates. This  indicator  has  been  adopted  as  standard 
by  the  D.  &  W.  Fuse  company,  and  it  is  said  to  be 
meeting  with  the  general  approval  of  all  who  have 
tried    it. 
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Static  Strains  and   Protection  of   High- 
tension    Apparatus. 

Percy  H.  Thomas  delivered  a  lecture  on  "Static 
Strains  in  High-tension  Circuits  and  the  Protection 
of  Apparatus"  at  the  extra  meeting  of  the  American 
Institute  of  Electrical  Engineers,  held  in  Havemeyer 
Hall,  Columbia  University,  New  York  city,  on 
February  14th.  About  400  members  and  guests 
were  present  with  President  Steinmetz  in  the  chair. 

The  first  part  of  Mr.  Thomas'  lecture  took  up  the 
nature,  causes  and  effects  of  static  disturbances. 
After  introductory  remarks  on  the  use  of  the  word 
"static"  he  summarized  the  most  characteristic  of 
the  laws  of  static  electricity,  showing  that  the  en- 
erg>'  of  an  electric  current  may  be  stored  in  two 
ways — either  as  kinetic  energy  in  a  magnetic  field 
produced  by  a  current  or  as  potential  energy  by 
the  storing  of  the  electricity  itself. 

The  consideration  of  an  electric  circuit  as  an  in- 
sulated conductor  was  then  taken  up,  Mr.  Thomas 
discussing  the  electrostatic  characteristics  of  the 
various  conducting  parts  of  a  high-tension  circuit. 
Several  simple  cases  of  ordinary  running  were  con- 
sidered, such  as  the  static  charges  on  a  symmetrical 
single-phase  transmission  line  open-circuited  at  the 
end  and  charged  by  a  direct-current  generator ;  the 
same  line  with  one  leg  grounded,  and  a  system  with 
ihe  neutral  point  grounded. 

Then  some  of  the  abrupt  changes  of  potential  not 
directly  produced  by  the  generator  were  discussed 
at  length,  such  as  connecting  a  "dead"  transformer 
to  a  live  line,  charging  short  and  long-transmission 
lines,  charging  a  branch  line,  charging  a  multiple 
cable,  opening  a  high-tension  circuit,  short-circuits. 
grounds,  lightning,  paralleling  out  of  phase,  etc. 
Some  attention  was  given  to  resonance  and  a  sum- 
mar^'  of  the  conclusions  reached  in  this  part  of  the 
lecture  were  stated  as  follows : 

(i)  When  a  "dead"  transformer  is  connected  to 
a  live  ime  a  strain  may  be  produced  on  the  layers 
of  the  coil  next  to  the  terminal  which  may  be  as 
great  as   the  line  voltage. 

(2)  When  a  short  line  is  charged  suddenly  from 
live  bus-bars,  a  momentar>'  voltage  -rise  may  be 
produced  which  will  be  not  more  than  double 
voltage. 

(3)  When  a  long  line  is  charged  a  strain  similar 
to  that  in  the  short  line  is  produced,  doubling  the 
potential  first  at  the  end  of  the  line  and  afterward 
along  the  whole  length.  This  result  assumes  that 
the  terminal  of  the  line  is  abruptly  raised  to  full 
normal  potential  and  rigidly  maintained  there  until 
the  wave  is  fully  formed;  also  that  the  losses  are 
zero. 

(4)  The  fundamental  principles  governing  the 
charging  of  a  cable  are  the  same  as  those  of  a 
transmission  line. 

(5)  Opening  a  light  high-tension  circuit  is  nearly 
the  equivalent  of  charging  the  circuit,  since  before 
the  line  is  completely  freed  from  the  bus-bars  it  is 
often  momentarih'  recharged  several  times. 

(6)  \\  hen  a  branch  line  of  small  electrostatic  ca- 
pacity is  supplied  from  a  main  line,  the  rise  of  po- 
tential at  the  farther  end  may  be  twice  as  great  as 
at  the  end  of  the  main  line. 

(7)  In  addition  to  switching,  other  causes  of 
static  strains  are  grounding,  short-circuit,  lightning, 
etc..  when  these  cause  abrupt  changes  of  potential. 

(8)  A  rise  of  potential  due  to  resonance  is  al- 
ways possible,  but  generally  improbable.  It  re- 
quires that  there  be  an  oscillating  circuit  and  an  ex- 
citing cause  which  must  be  of  very-  nearlj'  the  same 
frequency  as  the  oscillating  circuit.  When  an  al- 
ternating electromotive  force  of  high  frequency  is 
applied  to  a  long  line  the  danger  that  resonance  will 
occur  is  usually  greater. 

In  the  second  part  of  the  lecture  the  protection 
of  apparatus  and  the  "static  interrupter"  were  con- 
sidered. The  principle  points  discussed  under  this 
heading  were  as  follows :  Tracing  of  damage  caused 
by  static,  protection  from  static,  protection  against 
short-circuits,  static  interrupter,  protective  power  of 
static  interrupter,  location  in  circuit  of  static  inter- 
rupters, features  of  commercial  static  interrupters, 
protection  against  grounds,  lightning  arresters, 
series  resistance  and  location   of   arresters. 

The  system  of  protection  outlined  by  the  lecturer 
for  the  protection  of  high-tension  circuits  consists 
of  the  use  of  proper  lightning  arresters  at  appro- 
priate points  to  protect  against  grounds,  and  static 
interrupters  to  protect  apparatus  against  short  cir- 
cuits. The  lightning  arresters  should  be  of  ade- 
quate design,  but  no  radical  change  from  the  usual 
present  practice  in  regard  to  location  is  required. 
The  use  of  the  static  interrupter  is,  however,  new, 
and  it  was  one  of  the  objects  of  the  paper  to  give 
a  full  exposition  of  the  protection  it  affords  and  to 
discuss  fully  the  conditions  which  render  its  use 
advantageous. 

A  summary^  of  the  most  important  conclusions  re- 
garding arresters  and  interrupters  follows : 

(i)  Damage  resulting  from  static  strains  is  of 
two  sorts — short  circuits  and  grounds.  It  is  the 
function  of  the  static  interrupter  to  protect  ap- 
paratus against  such  short-circuit  strains;  it  is  the 
function  of  the  lightning  arrester  to  discharge  the 
line  of  excessive  static  charge  and  thus  prevent 
grounds. 

(2)  The  static  interrupter  consists  of  a  choke  coil 
and  condenser,  the  latter  being  connected  between 
line  and  ground  on  the  apparatus  side  of  the  choke 
coil.  The  interrupter  delays  and  smooths  out  static 
waves  which  attempt  to  pass  it.  The  condenser,  by 
absorbing  a  large  part  of  the   static   charge  which 


passes   the   choke  coil,  very  much  increases  the  ef- 
fectiveness of  the  coil. 

(3)  The  choke  coil  and  condenser  of  the  inter- 
rupter must  be  adapted  to  the  circuit  upon  which 
it  is  to  be  run,  and  must  be  proportioned  with  re- 
gard to  the  design  of  the  apparatus  it  is  to  protect. 
The  interrupter  should  be  placed  nearer  the  ap- 
paratus than  any  switches  which  are  to  be  operated 
with  potential  on  the  line.  The  interrupter  is  thus 
essentially  a  part  of  the  apparatus  to  be  protected 
and  not  a  part  of  the  line  or  the  arresttr. 

(4)  Lightning  arresters  must  be  able  to  discharge 
electricity  from  the  line  as  fast  as  it  actually  ap- 
pears there,  and  must  also  be  non-arcing  under  al! 
conditions.  Any  resistance  or  inductance  used  in 
series  with  the  arrester  should  be  low  enough  to 
allow  the  passage  of  all  actual  discharges  without 
causing   excessive  potential   on   the   arrester. 

(5)  On  the  systems  where  the  apparatus  is  dis- 
tributed the  arresters  should  also  be  distributed. 
On  systems  with  apparatus  concentrated  at  a  few 
points  arresters  should  be  placed  on  each  line  wire 
where  it  leaves  a  station. 

(0)  Well-designed  static  interrupters  and  light- 
ning arresters,  properly  arranged,  furnish  a  complete 
system  of  protection  against  the  static  disturbances 
found  on  high-tension  lines. 

"It  is  quite  evident  that  the  protection  of  the  appa- 
pratus  of  a  large  high-tension  system,  with  its  nu- 
merous opportunities  for  static  disturbances  and  its 
widely  spread  apparatus."  said  Mr.  Thomas,  "is  by 
no  means  a  simple  problem,  to  be  solved  off-hand 
by  the  use  of  a  few  lightning  arresters  of 
any  available  style.  The  type  and  location  of  the 
protective  devices  must  be  adapted  to  the  actual 
conditions  of  the  plant;  the  severity  of  the 
lightning  in  the  neighborhood,  the  voltage  of 
the  system,  the  type  of  apparatus  to  be  protected 
and  perhaps  the  actual  constants  of  the  circuits. 
The  determination  of  the  most  satistactory  protec- 
tion is  a  matter  to  be  arrived  at  from  a  combina- 
tion of  theory,  experience  and  experiment,  and  any 
protective  system  should  be  freely  modified  when 
actual  trial  shows  a  better  arrangement.  It  is  to 
be  hoped  that  engineers  and  others  who  have  the 
opportunity  will  carefully  study  the  questions  of 
static  experimentally,  giving  them  all  the  attention 
that  their  importance  deserves,  and  that  we  may  in 
consequence  look  forward  to  the  time  when  diffi- 
culties from  static  causes  may  be  practically  un- 
known." 

Mr.  Thomas  made  many  experiments,  showing 
the  concentration  of  potential  inthe  outer  portions 
of  "fransformer  or  generator  windings  resulting  from 
the  operations  of  switching,  grounding,  short-cir- 
cuits, lightning,  etc. ;  also  the  protection  of  wind- 
ings by  choke  coils  and  the  static  interrupter.  _  A 
mechanical  model  of  a  transmission  line  showing 
the  formation  of  waves  in  the  charging  of  a  line 
was  also  exhibited.  This  model  received  well- 
merited  praise  for  its  ingenuity  in  clearly  showing 
the  wave  forms  due  to  the  varying  conditions  in 
the  operation  of  a  transmission  line.  But  little 
time  remained  after  the  lecture  for  the  discussion,  in 
which  Messrs.  Steinmetz,  Scott,  Fisher.  Blackwell 
and  Torchio  participated.  A  vote  of  thanks  to  the 
speaker  of  the  evening  preceded  the  motion  of  ad- 
journment. 


Consideration  of  the  Metric  System. 

A  special  committee,  consisting  of  well-known 
engineers  and  scientists,  appointed  by  the  Franklin 
Institute  of  Philadelphia  to  consider  the  feasibility 
and  advisability  of  the  adoption  of  the  metric  system 
in  the  United  States,  has  submitted  its  report  to  the 
Institute.  The  committee  recommends  that  the 
Franklin  Institute  approve  of  any  movement  which 
will  promote  the  universal  introduction  of  the  metric 
system  with  the  least  confusion  and  expense,  and 
favors  the  enactment  by  the  government  of  such 
laws  as  will  insure  the  adoption  of  the  system  as 
the  sole  standard  in  Its  various  departments  as  rap- 
idly as  may  be  consistent  with  the  public  service. 
The  report  will  be  discussed  and  acted  upon  at  an 
early  meeting  of  the  Institute. 

At  a  recent  hearing  in  Washington  before  the 
House  committee  on  coinage,  weights  and  measures 
on  the  pending  bill  providing  for  the  adoption  of  the 
metric  system  by  the  United  States,  a  number  of 
prominent  representatives  of  the  electrical,  iron  and 
steel  and  textile  Industries  gave  their  views  of  the 
proposed  law.  Professor  Elihu  Thomson  appeared 
as  the  representative  of  the  General  Electric  com- 
pany and  gave  It  as  his  opinion  that  the  government 
should  adopt  the  metric  system  at  once,  and  should 
give  the  manufacturers  about  two  years  to  get  their 
new  gauges  and  to  make  plans  for  new  work  in 
the  metric  system.  He  thought  whatever  expense 
might  be  incurred  by  the  manufacturers  would  un- 
doubtedly be  recouped  in  a  short  time  as  the  result 
of  the  use  of  the  much  simpler  system  of  calcula- 
tion. Dr.  A.  E.  Kennelly  indorsed  Professor  Thom- 
son's statements  and  all  of  the  others  present  advo- 
cated the  adoption  of  the  metric  system,  with  the 
exception  of  W.  H.  McFarland  of  the  Westinghouse 
Electric  and  Manufacturing  company,  who  opposed 
It  on  the  grounds  of  cost  and  the  confusion  that 
might  arise.  It  is  understood  that  the  committee 
will   report  the  bill  favorably  in  a  few  days. 


Holtzer-Cabot  Launch  Motor. 

Boat  propulsion  is  a  favorable  field  for  the  use  of 
electric  power,  and  nowadays  launches  and  small 
skiffs,  as  well  as  larger  craft,  are  being  driven  by 
electric  motors  in  an  entirely  satisfactory  manner. 
In  the  accompanying  illustration  is  shown  a  half- 
horsepower  motor,  which  is  one  of  a  line  constructed 
especially  for  launch  work.  The  motor  is  entirely 
enclosed  and  is  practically  moisture-proof.  If  the 
motor  is  well  protected  or  is  to  be  used  in  fresh 
water,  the  weight  is  materially  decreased  by  the  use 
of  aluminum  in  parts  where  other  metals  are  not 
necessary  for  electrical  or  magnetic  purposes,  al- 
though, if  the  motor  is  likely  to  be  exposed  to  the 
salt  water,  brass  or  Iron  fittings  are  recommended, 
because  of  the  corrosive  action  of  the  salt  water 
upon  the  aluminum.  In  the  latter  case  the  finished 
parts  of  the  machine  are  copper-plated  for  the  same 
reason.  The  shape  of  the  frame  is  such  that  two 
equal  paths  are  provided  for  the  magnetic  flux,  one 
on  either  side  of  the  armature,  a  design  which  allows 
of  great  compactness. 

As  the  voltage  Is  low.  the  current  is  necessarily 
nroportionately  high,  making  the  design  of  the  brush 
holder  a  feature  of  great  Importance.  The  brush 
holder  used  with   these  motors  Is   of  the  box  type. 


HOLTZER-CABOT  LAUNCH  MOTOR. 

with  parallel  feed,  making  it  possible  to  run  the 
motor  for  a  long  period  of  time  without  any  atten- 
tion to  the  brushes.  A  special  form  of  brush  is 
used,  consisting  of  stratifications  of  woven-copper 
gauze  and  carbon,  the  outside  layers  being  of  the 
latter  substance  with  a  heavy  copper  plate.  In  this 
way  are  secured  the  advantages  of  the  high  conductiv- 
ity of  the  copper  and  the  wearing  qualities  of  the 
carbon,  the  latter  also  preventing  the  copper  gauze 
from  spreading  out  and  sticking  in  the  holder.  This 
Is  said  to  make  an  extremely  efficient  and  satisfac- 
tory brush  arrangement  for  work  of  this  kind,  al- 
lowing long  wear  with  minimum  attention  and  mak- 
ing heat  losses  due  to  the  flow  of  the  current  in- 
significant. 

The  machines  are  said  to  be  very  economical  in 
operation.  The  speed  Is  low,  t,ooo  revolutions  per 
minute,  and  as  tlie  motors  are  series- wound,  they 
use  field  energy  only  in  proportion  to  the  load,  thus 
modifying  two  of  the  most  imoortant  sources  of 
waste,  namely,  friction  and  heat  losses  in  the  wind- 
ings. The  voltage  is  usually  low,  from  20  to  40 
volts  being  ample  In  most  cases,  so  that  there  Is  no 
possible  chance  of  injury  to  the  operator.  The  motor 
is  usually  supported  in  the  stern  of  the  boat  by  means 
of  heavy  braces,  which  are  bolted  to  the  body  of 
the  motor.  This  line  of  machines  is  being  manu- 
factured by  the  Holtzer-Cabot  Electric  company  of 
Boston,   Mass. 


Rubber  Output  of  Brazil. 

In  a  recent  consular  report,  dated  December  27. 
jgor,  K.  K.  Kenneday,  United  States  consul  in  Brazil, 
says:  "At  the  close  of  the  calendar  year  1901.  it  is 
found  that  the  receipts  of  rubber  at  this  port  (Para) 
are  nearly  30  per  cent,  greater  than  ever  before  at 
this  season.  It  is  reported  that  there  are  now  on 
the  way  down  the  river,  from  the  upper  tributaries 
of  the  Amazon,  about  700  tons  more  rubber  than 
has  ever  before  been  shipped  from  that  section  in 
one  season,  and  there  are  at  least  200  tons  more  to 
follow.  About  30  small  steamers  and  launches  have 
left  this  port  and  Manaos  for  the  Acre,  Jurua. 
Purus  and  Beni  Rivers,  and  are  due  to  return  here 
in  February.  It  is  not  to  be  supposed  that  they 
will  come  back  empty.  Altogether,  there  is  reason 
to  believe  that  this  season's  rubber  crop  will  exceed 
that  of  last  year  by  a  very  considerable  margin." 


Patent  Interference. 

It  has  been  decided  by  the  United  States  Patent 
Office  that  when  interference  proceedings  are  insti- 
tuted between  an  applicant  and  a  patentee,  simply 
to  determine  whether  a  patent  shall  be  granted  to  the 
applicant,  and  when  the  Patent  Office  discovers  some 
bar  to  the  granting  of  a  patent  to  him  not  involving 
the  question  of  priority  of  invention,  then  the  in- 
terference proceedings  should  be  dissolved  without 
deciding  the  question  of  priority.  It  Is  further  held 
that  where  an  applicant  Is  In  Interference  with  a 
patentee,  and  the  testimony  shows  that  his  invention 
has  been  in  public  use  for  more  than  two  years  before 
the  date  of  his  application,  and  he  admits  that  he 
does  not  desire  or  expect  a  patent,  then  the  question 
of  priority  of  invention  is  considered  to  be  a  moot 
question,  which  will  not  be  passed  upon  by  the  Pat- 
ent Office. 
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New  York  Notes. 

New  York,  February  15. — The  proposed  $150,- 
000,000  bond  issue  of  the  Brooklyn  Rapid  Transit 
company  has  created  somewhat  o£  a  stir  in  financial 
circles,  and  conjectures  are  abundant  as  to  the 
uses  to  which,  outside  of  the  retirement  of  present 
outstanding  bond  issues,  the  proposed  issue  will  be 
put.  According  to  President  Jacob  Greatsinger, 
who,  by  the  way,  is  not  to  resign  for  the  purpose 
of  devoting  his  time  to  his  mining  interests,  as  was 
reported,  the  idea  is  not  to  float  bonds  for  the 
whole  $150,000,000,  but,  instead,  to  issue  bonds  for 
the  amount  of  $5,000,000  or  $7,000,000  from  time  to 
time,  as  needed.  Extensive  improvements  in  service 
are  contemplated  and  the  acquisition  of  a  number 
of  smaller  lines  is  hinted  at.  The  present  plan  m 
the  way  of  construction  is  said  to  be  an  extension 
of  the  lines  in  Greenpoint,  the  extension  of  the 
Union  street  line  by  putting  in  the  Saratoga  ave- 
nue and  Sixteenth  street  lines.  A  new  power  house 
is  being  erected  at  present  on  Third  avenue.  Presi- 
dent Greatsinger  also  has  plans  providing  for  the 
building  of  an  elevated  railroad  loop  in  Manhattan 
to  connect  the  terminus  of  the  present  bridge  with 
that  of  the  \\  illiamsburg  bridge,  now  in  course  of 
construction,   as  a   relief  for  the   bridge  congestion. 

The  New  York  and  New  Jersey  Railroad  company 
has  been  incorporated  to  operate  the  franchises  of  the 
Hudson  Tunnel  Railway  company.  The  tunnel  un- 
der the  Hudson  River,  begun  by  the  Tunnel  Rail- 
way company,  will  be  completed  by  the  new  com- 
pany within  the  next  year  and  a  half,  as  but  1.5S0 
feet  of  the  total  distance  of  4,000  feet  remains  to  be 
tunneled.  Terminals  on  both  sides  of  the  river  have 
been  secured  and  the  station  on  the  New  Y^ork  side 
will  be  in  the  block  bounded  by  Christopher,  Tenth, 
Greenwich  and  Hudson  streets,  so  that  passengers 
can  be  transferred  to  both  elevated  and  Metropoli- 
tan systems.  On  the  New  Jersey  side  connections 
will  be  made  on  the  surface  with  the  street-railroad 
lines. 

The  progress  of  the  Pennsylvania  North  River 
tunnel  project  suffered  a  set-back  a  few  days  ago 
at  the  hands  of  Assemblymen  Fitzgerald  and  Mc- 
Keown,  who  contend  that  the  importance  of  the 
bill  is  too  great  to  allow  it  to  be  rushed  through,  as 
seemed  to  them  to  be  the  tendency.  The  bill  was  re- 
committed to  the  Committee  on  Cities,  as  Mr.  Mc- 
Keown  did  not  believe  tnat  the  people  of  New  York 
fully  understood  the   scope  of  the  bill. 

Work  in  the  rapid-transit  tunnel  is  rapidly 
progressing,  and  in  a  few  days  there  will  be  an 
unobstructed  subterranean  passageway  beneath  the 
northwest  corner  of  Central  Park.  The  construc- 
tion of  the  subway  was  rendered  very  difficult  there 
by  the  fact  that  the  engineers,  in  running  the  line 
on  the  surface  to  fi.x  the  line  under  the  surface,  were 
not  allowed  to  destroy  a  single  tree,  and  a  zigzag 
course  was  the  result.  The  most  difficult  excavat- 
ing work  will  be  that  in  the  third  and  fourth  sec- 
tions, which  comprise  everything  above  One-hun- 
dred-and-third  street.  In  these  sections  there  are 
more  miles  of  solid  rock  than  in  any  other  portion. 
It  is  computed  that  in  the  entire  15  miles  of  the 
work  under  construction  in  accordance  with  the  orig- 
inal plan,  the  total  amount  of  material  to  be  exca- 
vated is  about  2,900.000  cubic  yards,  of  which  1,700.- 
000  yards  are  earth,  and  1,200,000  are  rock.  The 
Senate  cities  committee  has  reported  favorably  upon 
a  bill  permitting  Contractor  J.  B.  McDonald  to  dis- 
pose of  his  right  to  operate  the  railroad  to  a  cor- 
poration. 

The  substance  of  the  recent  announcement  to 
Metropolitan  street-railway  stockholders  is  that  in 
order  to  provide  $23,000,000  to  pay  the  unfunded 
debt,  and  to  defray  the  expense  of  extending  the 
electrical  system,  it  is  proposed  that  the  Metro- 
politan Street  Railway  company  lease  its  lines  and 
franchises  to  the  Interurban  Street  Railway  corn- 
pany,  which  corporation  is  owned  Dy  the  Metropoli- 
tan Securities  company.  Under  the  proposed  lease 
the  Interurban  Street  Railway  company  agrees, 
among  other  things,  to  assume  the  fixed  charges  of 
the  Metropolitan  Street  Railway  company,  and  un- 
conditionally guarantee  seven  per  cent,  per  annum 
upon  the  capital  stock,  and  to  pay  $23,000,000  into 
the  treasury  of  the  Metropolitan  Street  Railway 
company  in  return  for  the  securities  liberated  by  the 
payment  of  the  unfunded  debt  and  other  assets  now 
almost  entirely  unproductive.  It  is  also  proposed 
that  the  Metropolitan  Street  Raihvay  company  "shall 
create  a  refunding  mortgage  to  secure  an  authorized 
issue  of  $65,000,000  of  four  per  cent.  100-year  re- 
funding bonds,  of  which  amount  $54,000,000  is  to 
be  reserved  to  retire  and  refund  existing  bonds." 
The  present  operating  management  of  the  Metro- 
politan Railway  company  will  be  retained  and  a 
meeting  of  stockholders  has  been  called  for  March 
20th  to  act  upon  the  agreement  of  the  lease  and  to 
authorize  tne  proposed  refunding  mortgage. 

It  is  not  true  tnat  the  electric-light  beacon  on  the 
Statue  of  Liberty  will  be  permanently  extinguished 
after  March  ist,  as  many  have  been  led  to  believe, 
hut  the  statue  will  cease  to  be  an  official  lighthouse 
in  New  York  Harbor,  and  the  War  Department  will 
henceforth  provide  for  the  lighting  of  the  torch. 

A  mass  meeting  of  county  officials  and  many  resi- 
dents of  Westchester  County  was  held  a  few  days 
ago  at  Mount  Vernon,  for  the  purpose  of  securing 
for  Westchester  suburban  residents  the  safest,  best 
and  most  comfortable  means  of  railroad  transporta- 
tion  to   and   from    New   York.    Resolutions     were 


adopted  demanding  that  the  railroad  commission- 
ers and  Legislature  compel  the  New  Y'ork  Central 
and  other  roads  operating  in  the  tunnel  to  use 
electricity  as  a  motive  power.  M.  L.  G. 


New  England  News. 

Boston,  Februao'  14- — If  the  Van  Choate  Electric 
company's  property  is  not  sold  by  the  first  of  March 
tKe  court  will  undoubtedly  order  its  sale  by  public 
auction.     Many  offers  have  already  been  received. 

.The  Edison  Electric  Illuminating  company  has 
taken  the  title  to  property  containing  3,297  square 
feet  of  land  in  Roxbury,  at  a  price  on  a  basis  of 
$2.75  a  foot.  It  has  also  acquired  the  title  to  a 
building  and  4,614  square  feet  of  land  in  the  same 
locality  on  a  basis  of  $2  a  foot.  The  ta.x  valuation 
of   the   first-mentioned  property    is   $6,200. 

President  John  M.  Hall  of  the  New  York,  New 
Haven  and  Hartford  Railroad  company  says  that 
that  company  will  at  once  build  a  connecting  line 
between  the  Waterbury,  Middletown  and  Meriden 
and  the  New  Haven  and  Northampton  railroad,  both 
of  which  the  company  controls,  in  order  to  compete 
with  the  Connecticut  Lighting  and  Power  company's 
new  electric  line  connecting  Waterbury  and  New 
Haven.  The  New  York,  New  Haven  and  Hartford 
company  proposes  to  run  rapid-transit  trains  be- 
tween Waterbury  and  New  Haven,  covering  the 
distance  in  50  minutes. 

The  Stanley  Electric  company,  at  Pittsfield,  Mass.. 
has  completed  a  large  generator  for  the  Memphis 
(Tenn.)  Light,  Heat  and  Power  company.  The 
machine  weighs  167,000  pounds  and  will  require  four 
flat  cars,  with  very  low  platforms,  to  transport  it. 
The  generator  makes  120  revolutions  per  minute 
and  has  a  capacity  of  2.000  kilowatts.  It  is  23  feet 
two  inches  high.  27  feet  three  inches  long,  and  cost 
about  $30,000.  The  Stanley  company  has  an  order 
from  the  Memphis  company  for  equipment  to  cost 
$100,000. 

A  bill  has  been  introduced  in  the  Massachusetts 
Legislature  to  apportion  the  expense  of  abolishing 
grade  crossings,  the  steam-railroad  company  affected 
to  pay  65  per  cent,  and  the  remainder  to  be  appor- 
tioned between  the  town,  state  and  electric-railway 
company,  if  any  use  the  highway  in  question,  the 
grade-crossing  commissioners  to  apportion  the  35  per 
cent. 

The  Westinghouse  Electric  and  Manufacturing 
company  has  asked  the  United  States  Circuit  Court 
for  a  preliminary  injunction  to  prevent  infringment 
of  its  patents  by  the  Royal  Weaving  company  of 
Pawtucket,  R.  I.  If  the  Westinghouse  company  is 
successful  in  its  suit  against  the  weaving  company,  it 
intends  to  bring  other  suits  against  a  number  of 
companies  in  various  parts  of  the  country  which 
are  using  motors  on  which  the  Westinghouse  com- 
pany claims  exclusive  rights.  The  weaving  com- 
pany is  using  motors  built  by  the  Oerlikon  com- 
pany and  the  Bullock  company  of  Cleveland,  Ohio, 
and  the  Westinghouse  company  asserts  that  these 
infringe  upon  patents  it  purchased  from  Nikola 
Tesla. 

William  C.  Whitney  of  New  York  and  several 
Massachusetts  street-railway  men  held  a  conference 
in  this  city  last  Sunday,  giving  rise  to  rumors  that 
the  Whitney-Elkins-Widener-Ryan  syndicate  was 
trying  to  secure  the  Massachusetts  electric  railways. 
Practically  all  the  electric  railways  in  the  state  are 
controlled  by  the  Massachusetts  Electric  Companies, 
the  Boston  and  Worcester  Street  Kailway  company 
and  the  Boston  Elevated  Railway  company.  A  di- 
rector in  one  of  the  two  first-mentioned  companies 
states  that  their  consolidation  is  only  a  matter  of 
time,  but  the  fact  that  the  Boston  Elevated  company 
is  seeking  for  an  extension  of  its  franchise  in  Bos- 
ton indicates  that  that  company  may  not  be  ab- 
sorbed. The  Boston  and  Worcester  company  is 
working  on  its  roadbed.  It  recently  purchased 
1,100,000  pounds  of  copper  at  the  low  market  price, 
and  will  have  it  made  into  wire.  It  has  secured  the 
right  to  come  into  Boston  as  far  as  Park  Square  by 
an  agreement  with  the  Boston  Elevated  company.  By 
a  similar  agreement  the  Massachusetts  Electric  Com- 
panies run  cars  from  the  north  to  Scollay  Square, 
and  should  those  corporations  combine,  the  latter 
probably  will  bid  for  a  subway  between  Park  and 
Scollay  Squares,  a  distance  of  about  three-quarters 
nf  a  mile.  This  would  lead  to  competition  with  the 
Boston  Elevated  company.  The  latter  company 
does  not  favor  consolidations  in  the  vicinity  01 
Boston. 

The  Amoskeag  Manufacturing  company,  one  of 
the  largest  textile  manufacturers  in  the  world,  is 
installing  an  electrical  plant  of  2,500  horsepower  at 
its  mills  in  Manchester,  N.  H.  This  plant  will  run 
the  weaving  machinery  and  125  arc  and  500  in- 
candescent lamps.  The  estimated  cost  of  the  new 
power  plant  is  $500,000. 

J.  W.  Bishop  &  Co.  of  Worcester,  Mass.,  have 
obtained  the  contract  to  build  the  Boston  and 
Worcester  Street  Railway  company's  large  power 
station  in  the  town  of  Framingham.  This  station 
will  furnish  power  for  the  through  trunk  line  be- 
tween Boston  and  Worcester,  Mass.  The  station  is 
to  be  of  brick,  stone  and  iron,  115  by  145  feet,  50 
feet  high,  with  a  smokestack  185  feet  high  and  30 
feet  square  at  the  base.  It  is  to  be  completed  by 
.\ugust  isl.  The  Boston  and  Worcester  company 
has  still  to  obtain  a  location  in  Southboro. 
Mass..  the  selectmen  of  that  town  having  refused 
10  grant  it  unless  the  company  will  construct  four 
bridges  over  streets  which  its  road  will   cross.     So 


far   the  company  has   refused  to  accept  this  condi- 
tion. 

In  its  recent  fire  the  Chase-Shawmut  company, 
manufacturer  of  electrical  supplies,  suffered  a  severe 
loss,  which  cannot  be  estimated,  pending  the  adjust- 
ment of  the  loss.  The  company  was  very  well 
insured.  It  occupied  the  ground  floor  at  390  At- 
lantic avenue  and  a  large  part  of  the  upper  stories, 
having  recently  increased  its  floor  space  in  its  fac- 
torj',  Charles  A,  Cotton  &  Co.,  agents  of  the  Tri- 
umph Electric  company,  occupied  quarters  at  No. 
394,  but  escaped  loss.  Their  rooms  were  invaded 
by  water,  but  the  stock  was  well  covered.  The 
Chase-Shawmut  company  is  temporarily  located  at 
408  Atlantic  avenue.  It  reports  a  steadily  growing 
business  in  its  covered  fuses  and  fuse  wires,  and 
the  delay  incident  to  relocating  will  be  a  serious  loss. 
C.  A.  Cotton  &  Co.  have  been  occupying  a  room  at 
404  Atlantic  avenue,  pending  the  renovafion  of  their 
quarters  at  No.   394.  B. 


Canadian  Intelligence. 

Ottawa,  Ont.,  February  15. — Mr.  Henry  Burk- 
holder  of  Chicago,  III.,  has  recently  been  in  Winni- 
peg, Man.,  completing  arrangements  for  the  com- 
mencement of  work  on  the  Lac  Du  Bonnet  electric 
power  plant.  He  states  that  the  company  he  repre- 
sents is  also  pushing  forward  the  scheme  of  an 
electric  railway  from  Lac  Du  Bonnet  to  Winnipeg, 
a  distance  of  58  miles,  the  cost  of  which  is  esti- 
mated at  $20,000  a  mile. 

It  is  now  said  that  the  Niagara  Falls  and  St. 
Catherines  electric  railroad  is  to  be  extended 
toward  Toronto  next  spring.  The  road  passed  into 
the  hands  of  Joseph  Powers  of  Troy,  N.  \'..  and 
other  capitalists,  three  years  ago,  and  the  roadbed 
and  equipment  were  greatly  improved.  It  is  thought 
that  when  the  line  is  extended  to  Toronto,  giving 
direct  electrical  communication  between  Buffalo  and 
Toronto,  it  will  make  a  profitable  investment. 

Ten  years  ago,  when  animal  power  was  abandoned 
and  electricity  was  introduced  into  Montreal,  for 
traction  purposes,  by  the  Montreal  street  railway, 
the  entire  traveling  public  of  the  city  of  Montreal 
was  accommodated  in  50  small  14-foot  trolley  cars, 
with  a  seating  capacity  of  about  18  people  each. 
To-day  it  takes  no  less  than  350  cars,  seating  36  to 
45  persons  each,  to  handle  the  traffic  of  the  city. 

The  development  of  3,000  horsepower  on  the  Ket- 
tle River  at  Cascade,  B.  C,  about  15  miles  east  of 
Grand  Forks,  will  soon  be  an  accomplished  fact. 
The  work  has  been  in  progress  for  nearly  two 
years.  Electrical  power  will  be  conveyed  by  wire 
to  the  various  mining  camps,  thus  reducing  the  cost 
of  mining  development.  Several  of  the  smelters  are 
also  figuring  on  utilizing  the  same  energy.  Next 
soring  will  see  the  plant  in  full  operation.  The 
cheapness  of  electrical  power,  as  compared  with 
steam,  will  perinit  the  handling  of  mineral  bodies  that 
now  cannot  be  worked:  rich  mines  will  be  enabled  to 
pay  larger  profits,  and  low-grade  properties,  wdtich. 
under  other  conditions,  could  not  he  operated,  will 
be  brought  into  the  dividend-paying  list.  W. 


Southern  Developments. 

Charlotte,  N.  C,  February  15. — A.  C.  Miller  and 
Charles  Eskridge  have  offered  to  furnish  lights  to 
the  town  of  Shelby,  N.  C,  at  $65  a  light.  The 
Shelby  electric  light  plant  was  recently  sold  and 
closed.  The  town  has  offered  these  gentlemen 
named  $60  a  light. 

Promoters  who  obtained  a  franchise  eight  months 
ago  for  an  electric  light  and  street-railway  system 
in  Florence,  Ala.,  have  requested  a  new  franchise, 
the  first  one  having   expired. 

The  Savannah  Electric  company  of  Savannah,  Ga., 
has  recorded  an  issue  of  $3,500,000  five  per  cent, 
gold  bonds,  running  for  50  years.  The  company 
is  now  building  53  miles  of  electric-railway  lines  in 
Chatham  County.  It  will  also  operate  an  electric- 
lighting  and  power  plant. 

The  mayor  of  Atlanta,  Ga.,  has  approved  an 
ordinance  granting  the  consolidation  of  the  Atlanta 
Railway  and  Power  company,  the  Atlanta  Rapid 
Transit  company,  the  Georgia  Electric  Light  com- 
pany and  the  Atlanta  Steam  Heating  company.  At- 
lanta and  Boston  capital  is  backing  the  scheme, 
which  will  have  control  of  all  electric  railways  and 
plants   in  Atlanta. 

C.  W.  Ruth  and  Frank  Haskell,  both  of  Pitts- 
burg, are  interested  in  a  scheme  for  building  an 
electric  raihvay  from  Nashville,  Tenn.,  to  Gallatin, 
30  miles,  and  to  Mt.  Pleasant,  58  miles,  in  another. 
,\  charter  has  been  applied  for.  The  cost  will  be 
about  $16,000  a  mile.  The  roads  will  traverse  rich 
sections,  including  the  new  Tennessee  phosphate 
beds. 

The  electric-railway  company  at  Spartanburg, 
S.  C.  has  been  granted  an  extension  of  time  until 
Januaiy.  1903,  for  completing  five  miles  of  tracks 
within  the  city  limits.  Three  miles  have  so  far 
been  completed.  Rails  and  poles  for  the  remain- 
ing work  have   been  purchased. 

The  Division  of  Hydrography  of  the  United 
States  Geological  Survey  says  that  the  state  of 
North  Carolina  is  well  adapted  by  nature  for  the 
development  of  waterpower.  One  of  the  well-de- 
fined physical  features  of  the  state  is  a  broad  strip 
of  country  known  as  the  Piedmont  Plateau,  whose 
eastern  border  is  roughly  parallel  to  the  Atlantic 
Ocean,  and  about  a  hundred  miles,  more  or  less, 
west  of  it.  Over  this  plateau  many  of  the  streams 
of  the  state  must  pass,  crossing  its  eastern  border 
in  a  succession  of  falls  and  rapids,  which  furnish 
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admirable  waterpower  sites.  Considerable  activity 
has  been  shown  of  recent  years  in  studying  the 
power  possibilities  of  the  North  Carolina  streams 
and  gaging  stations,  conducted  by  the  United  States 
Geological  Survey,  which  have  been  maintained  on 
the  Roanoke,  New,  Tar,  Neuse,  Haw,  Deep,  Cape 
Fear,  Yadkin,  Catawba  and  other  streams.  L. 


From  the  Buckeye  State. 

Columbus,  Ohio,  Februar;'  15. — It  is  stated  that 
an  agreement  has  been  reached  by  which  the  Cin- 
cinnati, Newport  and  Covington  street-railway  prop- 
erties will  be  merged  with  the  Union  Light,  Heat 
and  Power  company,  which  is  owned  by  the  North 
American  company.  The  consideration  involved  in 
the  deal  is  something  like  $15,000,000.  The  matter 
will  be  submitted  to  the  stockholders  for  ratifica- 
tion at  meetings  to  be  held  next  week,  and  it  is  be- 
lieved that  the  deal  will  go  through  all  right.  The 
stock  of  the  street-raiilway  company  will  go  in  at 
par  in  the  merger,  but  just  what  the  stock  of  the 
other  company  will  go  for  cannot  be  learned  at  this 
time.  A  company  will  be  incorporated  in  New  Jer- 
sey, with  a  capital  of  something  like  $10,000,000,  to 
finance  the  companies,  which  will  be  operated  sep- 
arately, as  they  now  are.  James  C.  Ernst,  presi- 
dent of  the  street  railway;  James  M.  Hutton,  a 
broker  and  financier ;  C.  M.  Thurnaauer  and  J.  C. 
irevor,  all  of  Cincinnati,  conducted  the  negotia- 
tions for  the  street-railway  company. 

At  the  instance  of  Attorney-general  Sheets  a  bill 
has  been  introduced  in  the  Legislature  to  provide 
for  the  sale  of  all  the  canal  lands  in  this  state,  or, 
in  case  they  are  not  sold,  to  lease  them,  but  in  no 
case  is  the  income  from  them  to  De  less  than  five 
per  cent,  on  the  appraised  value  of  the  properties. 
In  case  the  bill  goes  through  there  will  doubtless  be 
a  merry  scramble  for  canal  lines  by  both  steam  and 
electric  railways.  The  towpath  makes  an  excellent 
bed  for  a  railroad.  The  lines  are  direct  and  con- 
nect large  cities  as  well  as  many  smaller  ones,  so 
tney  are  veiy^  desirable  to  have  for  long  lines  of 
electric  road,  or  steam  roads  either,  for  that  mat- 
ter. 

It  is  reported  that  the  Mahoning  Valley  railroad 
has  decided  to  make  a  reduction  of  rates  to  meet 
those  of  the  electric  line,  with  w^hich  it  comes  in 
competition. 

An  ordinance  will  be  introduced  in  the  City  Coun- 
cil of  Cleveland  to  allow  John  Hoefgen  to_  build 
and  operate  12  miles  of  street  railway  in  that  city  on 
the  three-cent  fare  basis. 

Fostoria  has  granted  ex-Lieutenant  Governor  Asa 
W.  Jones  and  his  associates  a  franchise  to  operate 
a  line  of  street  railway  in  that  city.  The  tracks  of 
the  Toledo.  Fostoria  and  Findlay  will  be  used  for 
most  of  the  distance.  The  new  road  is  to  be  built 
from  Fostoria  to  Marion  and  Findlay  to  Carey. 

The  Dayton  and  Northern  Traction  has  secured 
a  25-year  franchise  in  the  town  of  Greenville,  to 
which  the  line  will  be  extended. 

At  the  annual  meeting  of  the  stockholders  of  the 
Cincinnati  Traction  company,  held  a  few  days  ago, 
the  same  directors  and  officers  were  chosen  as 
served  last  year.  Fifty  large  double-truck  cars  will 
be  purchased  for  use  on  the  lines.  O.  M.  C. 


Information  trom  Indiana. 

Indianapolis,  February  17. — The  street-railway  sit- 
uation in  this  city  assumed  a  new  aspect  last  week. 
The  Indianapolis  Interurban  Terminal  company,  re- 
cently incorporated,  has  asked  for  a  franchise  over 
the  streets  and  public  places  of  Indianapolis,  and 
in  return  agrees  to  give  a  three-cent  fare,  with 
transfer  privileges,  and  do  a  certain  amount  of  street 
paving.  The  claim  is  also  made  that  the  interurban 
companies  have  been  unable  to  make  satisfactory 
traffic  arrangements  with  the  Indianapolis  Street 
Kailway  company,  and  that  the  fostering  of  this 
interconmiunication  between  Indianapolis  and  cities 
within  a  radius  of  100  miles  is  of  paramount  im- 
portance and  should  be  encouraged.  The  new  in- 
terurban proposition  is  meeting  with,  much  favor 
and  meetings  are  being  held  and  action  taken  rec- 
ommending the  admission  of  the  company  to  the 
city.  The  only  argument  thus  far  against  it  is  that 
it  wiU  destroy  the  present  one-fare  and  transfer 
privilege  to  any  part  of  the  city. 

Franchises  were  granted  last  week  as  follows: 
At  Lebanon,  to  the  Indianapolis  and  Lebanon  Trac- 
tion company,  30  years,  consideration  fee,  $8,000 
and  location  of  power  house;  at  Carmel,  to  the 
Union  Traction  company  for  what  is  known  as  the 
Indianapolis-Kokomo  line;  at  Stockwell,  to  the  La- 
faj^ette  and   Indianapolis   Rapid  Transit  company. 

During  the  last  week  several  new  companies  have 
been  organized  and  incorporated.  One  is  the  Gen- 
eral Construction  company  of  Indianapolis  (capital 
stock,  $50,000),  for  the  purpose  of  building  an  elec- 
tric line  from  Indianapolis  to  Kokomo.  and  thence 
to  Ehvood.  W.  L.  Kann  heads  the  board  of  di- 
rectors. The  Merchants'  Traction  company  of  An- 
derson and  iliddletown  is  another.  Its  capital  stock 
is  $150,000  and  it  will  build  and  operate  a  line  out 
of  Anderson  to  Middletown.  Henry  J.  Stein  heads 
the  board  of  directors  and  R.  H.  Williams  of  An- 
derson is  president.  The  Indianapolis,  Lebanon  and 
Frankfort  Traction  company  (capital,  $25,000)  pro- 
poses to  build  a  line  from  Indianapolis  through  New 
Augusta,  Zionsville.  Whitestown,  Lebanon  and 
Frankfort  to  Lafayette,  with  a  branch  line  from  Leb- 
anon to  Crawfordsville.  George  Townsend  and  W.  S. 
Reed  are  prominent  among  the  promoters. 

Engineers  of  the  Union  Traction  company  located 


a  sub-station  at  Kokomo  last  week  for  the  Indianap- 
olis line.  President  McCulloch  is  in  Philadelphia, 
where  he  will  purchase  $100,000  worth  of  copper 
wire,  to  be  used  on  the  line,  which  is  to  be  completed 
this  year. 

Mr.  Condon,  a  bridge  expert  of  Chicago,  employed 
by  the  Indianapolis  Board  of  Public  Works,  has 
reported  that  all  of  the  bridges  over  White  River 
now  used  by  tiie  street-car  company  are  unsafe. 
'1  his  report  places  the  company  and  the  city  in  an 
embarrassing  position,  one  bridge  having  broken 
down    already. 

The  L'nion  Traction  company  has  been  denied  a 
franchise  to  enter  Noblesville.  The  company,  how- 
ever, is  going  ahead  with  its  line  and  will  build 
around  the   city.  F. 


iiany  of  Great  Harrington,  Mass.  For  the  last  seven 
years  iMr.  Browne  has  been  general  manager  of  the 
Koyal  Electric  company  of  Montreal,  and  he  served 
two  years  as  president  of  the  Canadian  Electrical 
association. 


Northwestern  Notations. 

Minneapolis,  February  15. — The  various  interurban 
electric  companies  seeking  entrance  into  Des  Moines 
are  contending  with  one  another  and  seeking  to  hin- 
der each  other.  The  Cleveland  syndicate  recently 
endeavored  to  secure  a  tract  of  land  in  the  midst 
of  a  strip  where  the  Des  Moines  Interurban  com- 
pany had  planned  to  go.  Had  the  move  been  suc- 
cessful the  latter  would  have  been  compelled  to 
abandon  a  mile  or  more  of  property  secured. 
The  Des  Moines  Interurban  company  has  let  con- 
tracts for  new  machinery  and  for  bridge  work  on 
the  projected  line  to  Colfax,  and  expects  to  start 
construction  as    soon  as   possible  in  the  spring. 

George  F.  McKay  of  Cleveland  seeks  a  franchise 
at  Des  Moines  for  an  interurban  line  from  Colfax 
to   Des-  Moines. 

The  Natwick  Electric  Railway  company  of  Sioux 
Falls,  S.  D.,  proposes  to  build  an  electric  line  from 
Sioux  Falls  to  Sioux  City,  Iowa,  the  coming  sum- 
mer.    A  line   is  later  projected  to   Parker,   S.   D. 

A.  A.  Honey  of  Seattle,  Wash.,  has  an  invention 
for  increasing  traction  on  locomotives  and  street  cars. 
It  was  tested  in  Seattle  recently  and  is  said  to  have 
shown  an  increase  in  tractive  power  by  the  use  of 
the  device  of  300  per  cent.  The  device  consists  of 
a  coil  of  magnetic  wire  wound  around  the  drive 
wheels'  axles.  A  test  car  was  tried  with  a  dyna- 
mometer. Without  the  magnetic  coils  working,  the 
car  had  a  straight  pull  of  less  than  half  a  ton.  W  ith 
the  magnetic  coils  working,  the  pull  was  two  tons 
and  later  2M:  tons.  The  device  substitutes  mag- 
netism for  increased  dead  weight  to  increase  tractive 
force.  It  is  claimed  that  the  device  will  do  away 
with  the  necessity  of  heavy  rails  and  heavy  motors 
and  will  enable  the  ascent  of  the  steepest  hills  with 
little   difficulty. 

The  Citizens'  Electric  company  of  Billings,  Mont., 
has  been  incorporated,  with  $100,000  capital  stock. 

Donaldson  &  Son  have  bought  the  electric-light 
plant   at   McGregor,   Iowa. 

As  the  city  charter  of  Seattle,  Wash.,  does  not 
conform  to  the  state  law,  the  question  of  submitting 
to  the  voters  a  proposition  to  establish  a  municipal 
electric-light  plant  cannot  be  legally  done  at  the 
election  of  March  4th. 

The  Sioux  Falls  and  Suburban  Traction  company 
has  filed  a  formal  acceptance  of  the  amended  ordi- 
nance granting  that  company  entrance  into  the  city 
of  Sioux  Falls,  S.  D.,  for  the  proposed  interurban 
line  from  Madison,  S.  D. 

The  street-railway  company  of  Sheboygan,  Wis., 
has  asked  permission  of  the  City  Council  to  tear  up 
a  large  part  of  its  rails,  claiming  that  the  lines  ar,e 
I'ot  paying,  and  the  rails  thus  secured  are  to  be  used 
for  the  construction  of  the  interurban  line  to  She- 
boygan   Falls   and    Plymouth. 

Arrangements  are  being  made  to  hold  an  elec- 
trical carnival  in  St.  Paul  in  the  fall. 

The  Twin  City  Rapid  Transit  company  has 
awarded  Contracts  for  an  auxiliary  steam  plant  in 
Minneapolis,  to  supplement  its  waterpower.  The 
AUis-Chalmers  company,  Milwaukee,  will  furnish 
the  engines ;  the  Babcock  &  Wilcox  company  of 
New  York,  the  boilers ;  the  General  Electric  com- 
pany, the  electric  generators ;  the  George  F.  Blake 
company,  the  condensers  and  pumps,  and  the  Jones 
Underfeed  Stoker  company,  the  mechanical  stokers. 
A  number  of  other  contracts  are  still  to  be  let.      R. 


PERSONAL. 


D.  M.  Fulmer,  president  of  the  D.  M.  Fulmer 
Lumber  company  of  Florence,  Wis.,  was  in  Chicago 
last  week  in  the  interests   of  his  company. 

J.  C.  Kirkpatrick,  vice-president  and  general  man- 
ager of  the  Pittsburg  and  Lake  Superior  Iron  com- 
pany, Escanaba,  Mich.,  producer  of  cedar  poles,  spent 
a  few  days  in  Chicago  last  week. 

Frank  J.  Sprague,  who,  like  several  other  well- 
known  electrical  men,  is  a  former  naval  officer,  has 
a  column  letter  in  the  New  York  Sun  of  February 
17th,  bearing  affectionate  tribute  to  the  worth  of 
character  of  a  former  instructor  at  Annapolis — Ad- 
miral William   T.   Sampson. 

Francis  A.  Pratt,  for  many  years  president  of  the 
Pratt  &  Whitney  machinery  manufacturing  enter- 
prises of  Hartford,  Conn.,  died  suddenly  in  that 
city  of  apoplexy  on  February  loth.  He  had  been 
in  failing  health  for  two  years  and  was  75  years  of 
age.  Mr.  Pratt  was  a  charter  member  of  the  Ameri- 
can Society  of  Mechanical  Engineers. 

\A'illiam  H.  Browne,  an  electrical  engineer  well 
know-n  in  the  United  States  and  Canada,  has  been 
elected  a  director  and  also  general  manager  and 
treasurer   of  the    Stanley   Electric   Instrument  com- 


ELECTRIC  LIGHTING. 

The  Green  Bay  (Wis.;  Light  and  Power  company 
has  increased  its  capital  stock  from  $150,000  to  $300,- 
000. 

The  Wisconsin  Heat,  Power  and  Light  company 
of  Racine,  Wis.,  has  been  incorporated  with  $25,000 
capital  stock. 

The  Delray  Electric  Light  and  Power  company 
of  Delray,  Mich.,  has  been  incorporated,  with  $10,- 
000  capital   stock. 

The  Summitville  (Ind.)  Electric  Light  and  Power 
company  has  been  incorporated,  with  $3,600  capital 
stock,  by  J.  W.   Gordon  and  others. 

J.  T.  Jones,  A.  E.  Thomas  and  R.  E.  Powers 
have  incorporated  the  Gulfport  (Miss.)  Electric 
company,  with  capital  stock  of  $30,000. 

The  Tucson  (Ariz.)  Gas,  Electric  Light  and  Power 
company  has  been  incorporated  by  J.  J.  Henry  and 
others,    with   a   capital   stock  of  $300,000. 

At  a  recent  meeting  of  the  town  council  of  On- 
awa,  Iowa,  it  was  decided  to  build  a  new  electric- 
light  power  house  and  to  purchase  two  new  dy- 
namos at  a  cost  of  $2,355. 

The  Hanover  (.Pa.)  Light,  Heat  and  Power  com- 
pany has  doubled  the  capacity  of  its  plant  by  install- 
ing a  425-horsepower  Corliss  engine  and  a  5,000- 
light  incandescent  dynamo. 

The  Mineola  Light  and  Power  company  of  Mine- 
ola,  Texas,  has  been  incorporated,  with  a  capital 
stock  of  $10,000.  The  incorporators  are  A.  S  Coch- 
.an,  G.  A.  Cage  and  A.  Patton. 

The  National  Gas  and  Electric  Light  company 
of  Sandy  Hill,  N.  Y.,  has  been  incorporated,  with  a 
capital  of  $51,000.  The  incorporators  are  N  T 
Drake,  B.  G.  Higley  and  others. 

The  North  Hempstead  Light  and  Power  company 
of  Port  Washington,  N.  \.,  has  been  incorporated 
with  a  oipital  stock  of  $25,000.  John  T.  Garrison 
ot  Port  Washington  is  a  director. 

The  Citizens'  Gas  and  Electric  company  of  Mad- 
ison, Wis.,  has  been  licensed  to  do  business  in  Illi- 
nois, the  capital  stock  of  the  company  is  $200000 
and  Its  capital  in  Illinois  is  $88,000. 

Lewis  O.  Whip  and  others  will  incorporate  the 
Frederick  (Md.)  and  Jefferson  Electric  Railway, 
i-ight  and  Power  company,  with  capital  stock  ot 
$125,000,  and  privilege  of  increasing  to  $250,000  for 
manufacturing  and  furnishing  electric  light,  heat  and 
power. 

It  is  reported  that  the  city  of  Negaunee,  Mich., 
has  rejected  the  proposition  of  the  Negaunee  and 
isnpeming  Street  Railway  and  Electric  company  to 
purchase  the  municipal  electric-light  plant  for  $10,- 
000.  Ihe  city  will  increase  the  plant  to  double  its 
present  capacity  and  will  expend  $15,000  in  improve- 
ments. 

The  Fort  Wayne  (Ind.)  Electrical  Constructiou 
company  has  filed  suit  at  Vincennes,  Ind.,  against 
the  Sechner  Contracting  company  of  St.  Louis  and 
the  City  Electric  Lighting  company  01  Vincennes  for 
the  foreclosure  of  a  mechanic's  lien  of  $25,000, 
which  was  taken  by  the  Fort  Wayne  company  when 
the  Vincennes  plant  was  built. 

During  the  year  igoi  tlie  average  number  of  arc 
lights  operated  by  the  city  of  Chicago  for  street 
lighting  was  4,309,  while  680  arcs  were  rented  from 
private  sources,  i'he  corresponding  figures  for  igoo 
were  4,239  and  635.  The  total  cost  of  lighting  the 
streets  of  the  city,  including  gas  and  gasoline  lamps, 
IS  put  down  as  $754,680  in  1901  and  $906,669  in  1900. 

Local  press  reports  of  the  British-Boer  war  re- 
cently contained  an  account  of  a  midnight  "battle 
fought  by  searchlight"  in  which  the  armored  rail- 
road trains  of  the  English  forces  carried  powerful 
electric  searchlights  which,  supplemented  by  a  num- 
ber of  stationary  searchlights,  revealed  the  position 
of  the  enemy  and  proved  valuable  accessories  to  the 
fighting  equipment. 

The  Warren  County  (N.  Y.)  Electric  Light,  Heat 
and  Power  company  has  been  incorporated,  with  a 
capital  of  $10,000,  to  furnish  light,  heat  and  power 
in  the  villages  of  Glens  Falls,  Palmer  Falls  and 
South  Glens  Falls,  and  the  towns  of  Thurman 
Warrensburgh,  Caldwell,  Queensburg,  Chestertowii, 
Johnsburgh,  Corinth,  Stony  Creek,  Kingsburv,  Fort 
Edward  and  Moreau.  Eli  M.  Powell  of  Wa'terford 
is  one  of  the  directors. 

According  to  a  correspondent  of  the  American 
Machinist,  there  is  an  excellent  opportunity  for  an 
electric-lighting  installation  in  the  island  of  St. 
Helena.  The  authorities  are  erecting  new  barracks 
there,  and  when  the  work  is  finished  it  is  thought  a 
small  company  could  profitably  establish  a  lighting 
plant  for  lighting  Ladder  Hill  and  the  town.  The 
suggestion  has  been  made  that  this  could  be  done 
by  windmills,  as  there  is  a  steady  southeast  trade 
w-ind  in  that  locality.  At  present  the  streets  are 
lighted  by  kerosene  oil,  which  is  found  not  only  ex- 
pensive, but  faulty,  the  streets  being  in  semi-dark- 
ness. 
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ELECTRIC  RAILWAYS. 

The  People's  Traction  company  of  Galesbiirg,  111., 
has  certified  to  an  increase  of  capital  stock  from 
$10,000  to  $ico,ooo. 

The  City  Council  of  Dunbar,  Pa.,  has  granted  a 
franchise  to  the  Pittsburg,  McKeesport  and  Con- 
ncllsville  street  railway  to  enter  Dunbar. 

A  franchise  has  been  granted  to  the  Gordon  Elec- 
tric Railroad  company  to  construct  a  street  railway 
through   the   streets  of   Battle   Creek,   Mich. 

The  council  of  Jersey  Shore,  Pa.,  has  passed  an 
ordinance  granting  the  Jersey  Shore  Street  Rail- 
way company  the  right  to  occupy  the  streets. 

The  General  Construction  company  of  Indianap- 
olis has  been  .  incorporated,  with  $50,000  capital 
stock,  to  construct,  equip  and  deal  in  electric  rail- 
ways and  other  public   utilities. 

The  Burlington  County  Traction  company  has  been 
incorporated  at  Camden,  N.  J.,  with  $225,000  capital 
stock  by  W.  Parrj'  of  Hainesport.  A.  Hames  of 
Masonville  and  E.  B.  Jones  of  Mount  Holly. 

It  is  stated  that  the  contract  for  the  branch  ex- 
tension of  the  Chicago  and  Milwaukee  electric  rail- 
way from  Lake  Bluff  to  Libertyvilie.  111.,  has  been 
let  and  that  work  will  be  begun  in  the  spring. 

The  transportation  of  the  mails  between  the 
Springfield  postoffice  and  the  offices  of  West  Spring- 
field, Merrick,  Agawam  and  Feeding  Hills,  in  Mas- 
sachusetts, will  soon  be  effected  by  electric  cars. 

It  is  reported  that  the  contract  for  the  electric 
railway  known  as  the  "tunnel  line"  connecting  Ben- 
ton Harbor,  Cassapolis,  Kalamazoo,  Allegan  and 
other  points  has  been  let  to  the  West  Michigan 
Traction   company. 

The  Interstate  electric  railway  has  been  opened 
between  Suftield,  Conn.,  and  Springfield,  Mass. 
'1  his  is  part  of  the  line  along  the  west  bank  of  the 
Connecticut  River,  that  is  to  connect  Springfield 
with  Hartford,  Conn. 

The  Burlington  County  Traction  company,  whose 
principal  office  is  at  Camden,  N.  J.,  has  been  in- 
corporated, with  $225,000  capital,  to  conduct  and 
operate  street  railways.  The  incorporators  are  W. 
C.    Perry   and   others. 

The  new  electric  railroad  of  Berlin,  Germany, 
which  is  partly  elevated  and  partly  underground, 
was  formally  opened  on  February  15th.  Representa- 
tives of  the  imperial,  state  and  municipal  govern- 
ments participated  in  the  trial   trip. 

Traffic  on  the  Seventy-fifth  street  electric  car  line 
in  Chicago  was  stopped  for  several  hours  a  few 
days  ago,  on  account  of  wire  thieves,  who  some 
time  in  the  night  had  stolen  500  feet  of  trolley  wire, 
between  Lafayette  avenue  and  Vincennes   road. 

At  the  national  convention  of  railroad  commis- 
sioners, held  at  Charleston  last  week,  the  report  of 
the  committee  on  division  of  street-railway  accounts 
lecommended  the  adoption  of  the  system  of  account- 
i,.g  proposed  by  the  Street  Railway  .Accountants' 
association. 

New  machinery  has  been  purchased  by  the  Chat- 
tanooga Electric  Street  Railway  company,  which 
will  increase  its  power.  The  cost  of  the  machinery 
will  be  $28,000,  and  it  is  said  that  the  company  will 
push  the  extension  of  the  Sherman  Heights  line  to 
completion. 

Electric  headlights  have  been  successfully  tried 
on  the  Robey  line  of  the  Calumet  Electric  Street 
Railway  company  of  Chicago.  All  the  cars  of  the 
company  are  to  be  equipped  with  the  lights.  Super- 
intendent Sloan  predicts  that  there  will  be  fewer 
night  accidents. 

The  Buffalo  (N.  Y.),  Springville  and  Cattaragus 
Railway  company  has  been  incorporated,  to  operate 
a  street-surface  railroad,  38  miles  long,  from  Cat- 
taragus, Cattaragus  County,  to  Hamburg,  Erie 
County.  The  capital  is  $1,000,000,  and  the  road  is 
to  be  operated  by  some  power  other  than  steain. 

The  mortgage  of  the  Washington  County  (Ohio) 
Traction  company  to  the  Lincoln  Savings  arid  Trust 
company  has  been  recorded  at  Marietta,  Ohio.  The 
amount  of  the  mortgage  was  $350,000,  and  the  money 
will  be  used  by  the  traction  company  for  the  pur- 
pose of  constructing  the  electric  line  up  the  Ohio 
River  'Valley. 

The  Great  Britain  Railways  Development  com- 
pany has  been  incorporated  under  the  laws  of  the 
state  of  New  Jersey  for  the  building  of  electric 
suburban  lines  in  England.  F.  R.  Pemberton  of 
New  York  is  the  president  of  the  company  and 
R.  Lancaster  Williams  of  Richmond,  'Va.,  will  soon 
leave  for  England  to  study  the  trolley  situation 
there. 

Counsel  acting  in  behalf  of  the  board  of  educa- 
tion and  the  taxpayers  of  St.  Louis,  Mo.,  have  taken 
legal  steps  to  compel  the  Missouri  Board  of  Equali- 
zation to  assess  the  property  of  public-service  cor- 
porations at  its  full  value,  as  the  law  directs,  in- 
stead of  on  a  basis  of  one-third  the  actual  valuation 
as  at  present.  It  is  stated  that  the  St.  Louis  pub- 
lic schools,  which  receive  their  pro  rata  share  of 
revenue  derived   from  the  taxes   on  the   St.    Louis 


Transit  company,  lose  nearly  $300,000  a  year  by  the 
alleged  discrimination  of  the  equalization  board. 

F.  C.  Rice,  Illinois  superintendent  of  the  Chicago, 
Burlington  and  Quincy,  is  said  to  have  announced 
that  the  company  is  planning  to  build  an  electric 
street-car  line  on  its  right-of-way  from  Galesburg, 
111.,  to  Abingdon,  and  that  the  line  will  be  surveyed 
soon.  The  railway  will  parallel  the  company's  tracks. 

The  Mineral  Cities  Railroad  company,  with  a 
capital  stock  of  $1,150,000,  has  been  incorporated 
with  the  object  of  building  a  series  of  electric  rail- 
ways in  southeastern  Kansas.  It  is  proposed  to 
connect  Joplin,  Baxter  Springs,  lola,  Ft.  Scott  and 
intervening  points.  The  road  will  be  controUesi  by 
F.  M.  Moon  of  North  Orwell,  Pa.,  and  others. 

The  Los  Angeles  (Cal.)  Railway  company  an- 
nounces that  the  conflicting  interests  of  the  Los 
.'Vngeles  Railway  company  and  the  Pacific  Electric 
Railway  company  have  rendered  necessary  separate 
managements  of  those  properties,  and  that  on  Feb- 
ruary 15th  J.  A.  Muir  became  general  manager  of 
the  Los  Angeles  Railway  company,  vice  Epes  Ran- 
dolph, retiring  for   other  service. 

The  Lake  Street  Elevated  Railroad  company  has 
established  a  new  service  for  its  patrons  in  the  west- 
ern suburbs  of  Chicago.  Trains  now  run  from  Mad- 
ison street  in  River  Forest  connecting  with  the  Har- 
lem lines  and  connecting  with  the  elevated  trains  at 
Wisconsin  and  Randolph  streets.  By  this  means 
the  residents  of  River  Forest  and  Harlem  are  as- 
sured a  continuous  trip  from  their  homes  to  the 
downtown  district  for  one  fare. 

Bids  were  opened  by  the  City  Board  of  Control 
at  Cleveland,  Ohio,  a  few  days  ago,  for  electric 
street-railway  franchises,  covering  17  routes,  most 
ot  them  through  new  territory,  and  John  B.  Hoefgen 
of  Brooklyn,  N.  Y.,  submitted  the  only  bid  which 
was  accompanied  by  $50,000  in  cash  as  a  guarantee 
of  good  faith.  Mr.  Hoefgen  agrees  to  build  the 
lines  in  accordance  with  the  city  ordinances  and  to 
operate  them  on  a  three-cent-fare  and  universal 
transfer  basis. 

The  report  of  the  Twin  City  Rapid  Transit  com- 
pany of  St.  Paul  and  Minneapolis  for  the  year  ended 
December  31,  1901,  shows  gross  earnings  of  $3,173,- 
375,  expenses  of  $1,415,451.  net  earnings  of 
?Ij75S,524,  and  surplus  applicable  to  dividends  of 
$i,ogi,h!86.  Preferred  dividends  took  $210,000  and 
common  dividends,  $600,400,  leaving  a  surplus 
of  $281,486.  The  statement  shows  that  passen- 
ger earnings  in  1901  increased  11.95  per  cent, 
and  other  earnings  decreased  6.65  per  cent,  and  that 
passenger  earnings  constituted  99.26  per  cent,  of 
total  gross  earnings,  against  99.11  per  cent,  of  the 
year  before. 

Charles  M.  Cole  of  Tennessee  has  filed  a  bill 
against  the  Birmingham  (Ala.)  Union  Railway  com- 
pany, the  Birmingham  Railway  and  Electric  com- 
pany, the  Birmingham  Railway,  Light  and  Power 
company,  the  old  Colony  Trust  and  Savings  com- 
pany, asking  that  a  receiver  be  appointed  to  take 
charge  of  the  property  of  the  Union  Railway  com- 
pany. The  bill  sets  out  the  consolidation  in  1891 
of  four  electric  railways  into  one  company  known 
as  the  Birmingham  Railway  and  Electric  company, 
and  alleges  that  the  Birmingham  Union  Railway 
company  had  no  authority  or  power  to  enter  into  such 
consolidation,  and  that  the  plaintiff,  as  a  stock- 
holder, never  consented  thereto.  Mr.  Cole  owns 
75   shares  of  stock  in  the  Union  company. 

The  system  of  the  Grand  Rapids,  Grand  Haven 
and  Muskegon  interurban  electric  railway  between 
Muskegon  and  Grand  Rapids  is  now  in  successful 
operation.  This  is  a  combined  third-rail  and  over- 
head trolley  line,  33  miles  in  length.  Cars  at  pres- 
ent are  operated  on  a  two-hour  schedule,  the  fare 
between  the  two  cities  being  50  cents.  At  the  re- 
cent annual  meeting  of  the  company  the  following- 
named  officers  were  elected :  President,  J.  D.  Hawks, 
Detroit ;  vice-president,  Thomas  F.  Carroll,  Grand 
Rapids ;  treasurer,  Carl  M.  Vail,  Detroit ;  secretary, 
Wallace  Franklin,  Detroit;  directors,  J.  D.  Hawks, 
'I'homas  F.  Carroll,  Wallace  Franklin,  W.  W. 
Churchill  and  George  C.  Smith;  chief  engineer, 
J.  D.  Hawks;  general  counsel,  Carroll,  Turner  & 
Kerwin. 


AUTOMOBILES. 


Edmund  C  Stout,  of  the  firm  of  Hill  &  Stout, 
architects,  will  undertake  the  erection  of  five  auto- 
mobile stables  on  the  lots  168  to  176  East  Seventy- 
fifth  street.  New  York.  Each  one  of  the  new 
buildings  will  have  a  frontage  of  18  feet  and  will 
be  three  stories  in  height.  The  first  floor  will  be 
used  for  the  storage  of  automobiles  and  will  be  pro- 
vided with  all  facilities  for  charging  those  of  the 
electric  type.  On  the  second  floor  will  be  a  room 
for  the  owners'  use,  while  the  top  floor  will  be  fitted 
up  as  a  living  apartment  for  chauffeurs.  It  is  said 
that  the  total  amount  involved  in  the  undertaking  is 
not  far  from  $300,000. 


sure  regulators  or  reducing  valves  and  other  high- 
grade  specialties  for  steam,  water,  gas  or  air. 

A  catalogue  recently  issued  by  the  American 
Blower  company  of  Detroit,  Mich.,  is  a  very  cred- 
itable publication,  from  an  artistic  as  well  as  a 
typographical  view  point.  It  is  devoted  to  A  B  C 
steel-plate  fans  for  heating,  ventilating  and  drying 
plants,  forced  and  induced-draft  apparatus,  etc. 
Several  tables  of  data  pertaining  to  fan  construction 
and  operation  form  a  valuable  feature  of  the  cata- 
logue. This  company  has  also  issued  an  eight-page 
pamphlet,  descriptive  of  the  Morehead  return-steam 
I  la  p. 

SPACE    TELEGRAPHY. 

Appended  to  the  list  of  sailing  announcements 
issued  by  the  Cunard  Steamship  company  is  the 
following:  "Our  12  New  York  ships  have  been 
fitted  with  the  Marconi  system  of  wireless  teleg- 
raphy. Wireless  telegraph  rates  from  ship  to  Mar- 
coni station,  I2y2  cents  per  word;  from  ship  to 
passing  steamer  and  thence  to  station,  25  cents  per 
word.  Note:  To  the  above  must  be  added  the 
usual  telegraph  rates  to  destination,  which  can  be 
obtained  of  purser." 

The  DeForst  Wireless  company  has  filed  a  cer- 
tificate of  incorporation  with  the  Maine  secretary 
of  state.  It  was  organized  at  Kittery,  Maine,  with 
a  capital  of  $3,000,000,  $1,000  paid  in.  The  par  value 
is  $1  per  share.  The  promoters  are  Millard  M. 
Baldwin  and  Hartley  Sagar  of  Boston,  Mass. ;  Ernest 
L.  Cheny,  Herman  R.  Paul,  Edward  P.  McLaughlin. 
J.  Lewis  Southbridge,  Frank  Sutton  and  Sumner 
Paul  of  Kittery,  Maine ;  Louis  H.  Trask  of  Laconia, 
N.  H.,  and  Willard  Damann  of  Lewiston,  Maine. 


SOCIETIES  AND  SCHOOLS. 

Mr.  Louis  A.  Ferguson,  general  superintendent  of 
the  Chicago  Edison  company,  is  to  deliver  a  lecture 
before  the  engineering  students  of  Purdue  Uni- 
versity on  March  3d  on  the  general  subject  of  the 
application  of  electricity  in  central-station  systems. 
Mr.  Ferguson's  address  will  embody  many  of  the 
features  of  the  Chicago  Edison  company's  practice 
and  will  be  illustrated  by  a  number  of  stereopticon 
views  of  that  company's  stations  and  construction 
work. 

The  "ladies'  night"  entertainment  of  the  Western 
Society  of  Engineers  on  the  evening  of  February 
iSth  was  a  great  success.  The  gathering  was  held 
in  the  Assembly  Hall  of  the  Fine  Arts  building  on 
Michigan  avenue,  the  rooms  of  the  society  in  the 
Monadnock  building  being  too  small  for  the  large 
number  of  ladies  and  gentlemen  who  were  present. 
Mr.  W.  J.  Karner  gave  an  interesting  illustrated 
lecture  of  travel,  the  title  being  "From  Paris  to 
Brussels."  Refreshments  were  served,  and  after- 
ward the  floor  was  cleared  for  dancing. 


MISCELLANEOUS. 


The  Snoqualmie  Falls  Power  company  has  filed 
an  action  in  the  federal  court  at  Tacoma,  Wash., 
in  which  it  prays  for  judgment  against  the  Tacoma 
Railway  and  Power  company  for  the  sum  of  $17,- 
386.24  and  interest,  which  amount  the  railway  com- 
pany is  said  to  owe  the  power  company  for  power 
transmission  during  the  last  two  years.  The  price 
agreed  upon  was  $3,000  a  month,  it  is  said. 

Electric  firing  apparatus  is  being  installed  upon 
several  of  the  torpedo  boats  at  the  navy  yard  at 
Norfolk,  Va.  The  old  method  of  firing  the  tor- 
pedoes was  by  lanyard,  a  percussion  cap  or  friction 
primer  being  used  to  explode  the  half  pound  of 
powder  necessary  to  eject  the  projectiles  from  the 
tubes.  Hereafter  on  the  Foote,  Rodgers,  Porter  and 
Dupont,  on  which  the  electric  attachments  are  being 
placed,  all  the  firing  will  be  done  trora  the  conning 
tower  by  pressing  a  button.  Friction  primers  will 
be  used  in  connection  with  the  new   device. 


TRADE  NEWS. 


PUBLICATIONS. 


The  Foster  Engineering  company  of  Newark,  N.  J., 
has  issued  a  new  and  attractive  catalogue  which 
gives  detailed  drawings  and  descriptions  of  its  pres- 


The  Harloe  Insulator  company  of  Hawley,  Pa., 
has  been  incorporated  to  make  and  sell  electrical 
machinery,    with  a  capital  of  $150,000. 

J.  A.  Hesse  and  A.  D.  Lewis  of  Atlanta,  Ga.,  and 
W.  C.  Stephens  of  Tennessee,  have  incorporated  the 
J.  A.  Hesse  Electrical  company,  with  a  capital  stock 
of  $25,000,  for  erecting  electric  or  heating  plants,  and 
to  manufacture  all  kinds  of  electrical  appliances. 

The  Chase-Shawmut  company,  manufacturer  of 
electrical  specialties,  390  Atlantic  avenue,  Boston, 
Mass.,  announces  that  it  has  secured  large  and  com- 
modious quarters  and  is  now  manufacturing  a  full 
line  of  fuse  wire,  fuse  links  and  enclosed  fuses, 
rail  bonds,  junction  boxes,  nipples,  couplings  and 
cable  clips.  The  company  also  states  that  it  is  now  in 
a  position  to  make  prompt  deliveries  on  these  goods, 
having  fully  recovered  from  its   recent  loss  by  fire. 

The  plant  of  the  Kester  Electric  company  of 
Terre  Haute,  Ind.,  is  to  be  increased  in  size  and 
capacity  as  soon  as  the  weather  wiil  permit.  The 
improvements  contemplated  will  cost  about  $5,000 
and  include  a  brick  L-shaped  addition  12  by  124 
feet  in  size,  to  be  used  as  a  tool  and  machine  room. 
The  Kester  company  makes  all  kinds  of  direct-cur- 
rent electrical  machinery  and  it  has  enough  orders 
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to  keep  a  large  force   of  skilled  workmen  at  work 
for  some  time. 

The  Chicago  House  Wrecking  company  of  Chi- 
cago is  erecting  a  machine  shop  and  boiler  house  on 
its  property  at  Thirty-fifth  and  Iron  streets.  The 
principal  building  is  to  be  560  by  135  feet  in  size 
and  60  feet  high,  and  will  be,  it  is  said,  the  largest 
machiner}'  building  in  the  count^\^  It  will  cost  $60,- 
000  and  will  be  fitted  with  traveling  cranes  and  other 
apparatus  for  expeditiously  handling  large  machinery. 
The  company  has  in  stock  something  like  250  boilers 
and  300  engines,  besides  a  great  many  other  ma- 
chines. 

Judge  Case  of  the  Connecticut  Superior  Court  has 
appointed  Norman  McD.  Crawford,  general  manager 
of  the  Hartford  Street  Railway  company,  receive! 
of  the  Eddy  Electric  Manufacturing  company  of 
"^  indsor.  Conn.  The  Eddy  company  has  an  issue 
of  bonds  amounting  to  $150,000,  for  which  the  City 
Bank  of  Hartford  is  trustee,  and  the  bank  took  the 
action  that  led  to  the  appointment  of  a  receiver.  It 
is  said  that  there  are  many  creditors  in  the  state. 
Receiver  Crawford  discharged  all  the  help,  but  later 
re-employed  35  men  and  the  plant  resumed  operations 
on  a  smp.ll  scale,  with   President  Arthur  D.   Newton 


as  manager  of  works.  W.  R.  C.  Corson,  secretary 
of  the  company,  thinks  that  the  outlook  is  favorable 
for  a  settlement  that  will  be  satisfactory  to  the 
creditors  and  the  company.  The  liabilities  are  said 
to  be  about  $300,000,  and  it  is  believed  that  the  assets 
are  more.  The  creditors  are  mostly  dealers  in  raw 
materials.  Mr.  Corson  said  that  the  principal  cause 
for  the  financial  troubles  was  the  inability  to  procure 
sheet    steel    during   the   steel    strike   last   summer. 


BUSINESS. 


The  Electric  Appliance  company  of  Chicago  calls 
attention  to  its  American  conduit,  formerly  known 
as  Richmondt  conduit.  The  American  Interior  Con- 
duit company,  the  manufacturer  of  Richmondt  elec- 
tro-galvanized conduit  and  fittings,  has  decided  to 
change  the  name  of  its  product  to  conform  with  the 
name  of  the  company.  There  is  nothing  changed 
but  the  name,  however,  unless  it  is  the  company's 
facilities  for  handling  an  increasing  business  more 
satisfactorily  for  the  trade. 

The  Electric  Storage  Batter>'  company  of  Phila- 
delphia is  activeb'  engaged  in  preparing  and  installing 
a  large  number  of  railway  and  lighting  batteries  that 


are  to  be  put  into  operation  within  the  next  few 
months.  The  West  Hampton  Park  railway,  at  Rich- 
mond, Va.,  has  contracted  for  a  battery  of  250  cells 
of  4S0  ampere-hours'  capacity ;  the  St.  Albans  Street 
Railway  company  is  to  be  equipped  with  216  cells; 
the  Indianapolis  and  Eastern  Traction  company  of 
Indianapolis,  230  cells;  the  San  Juan  and  Santa  Clara 
Railroad  company,  at  San  Jose,  Cal.,  264  cells ;  the 
Trenton  Street  Railway  company  of  Trenton,  N.  J., 
264  cells,  with  a  capacity  of  200  amperes;  the  Chip- 
pewa Valley  Electric  Railroad  company,  at  Eau 
Claire,  Wis.,  264  cells  of  200  amperes.  The  Virginia 
Electric  Railway  and  Development  company  has  re- 
cently installed  at  Richmond,  Va.,  a  battery  of  1,440 
ampere-hours'  capacitj'.  the  2S0  cells  operating  on 
a  three-wire  lighting  system.  The  battery  company 
has  under  construction  a  battery  of  134  elements  for 
the  Washington  Arcade,  an  office  building  in  Detroit. 
Mich.,  to  be  used  as  a  regulator  to  absorb  the  fluctua- 
tions caused  by  elevator  service  and  to  furnish  power 
for  night  lighting.  A  battery  of  160  ampere-hours 
is  being  placed  on  the  private  yacht,  Hellenita,  owned 
by  Frank  J.  Gould,  and  there  are  five  yachts  being 
built  by  Tama,  Lemoine  &  Crane,  each  of  which  is 
to  be  equipped  with  batteries  of  Chloride  accumu- 
lators. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


692.817.  Electric  System  for  Railways.  Daniel  S. 
Bergin.  Chicago,  lH  Application  filed  May  it, 
1901. 

Parts  of  the  svstem  are  a  railway  track,  a  car  having  an 
electric  motor' thereon,  a  lonRitudinally  slotted  electric 
conduit  haviug  a  varying  level  with  respect  to  the  irack 
level,  a  yoke  pivotally  sustained  at  its  middle  to  a  support 
secured'to  the  car,  a  U-shaped  frame  the  vertical  arms  of 
which  are  extended  through  hores  in  the  ends  of  the  yoke, 
the  lower  portion  of  the  frame  being  projected  into  the 
conduit  slot,  wheels  mounted  upon  each  of  the  arms,  one 
ahove  and  the  other  below  the  slot,  an  electric  conductor 
within  the  conduit  and  a  yielding  contact  supported  by 
the  frame  whereby  the  frame  may  maintain  a  constant 
and  positive  relation  to  the  conduit,  and  an  electric  con- 
tact may  be  insured. 

692.825.  Operator's  Key.  Albert  Carliss,  Chicago, 
llT .  assignor  to  the  American  Electric  Telephone 
couiT^any.  Chicago,  III.  Application  filed  April 
I,  1901. 

The  key  rombines  with  a  top  plate  having  an  aperture, 
an  elbow  lever  pivoted  beneath  the  top  plate  and  having  a 
segmental  or  arc-shaped  port'on  passing  through  the 
aperture,  a  handle  for  operating  the  same  projecting 
above  the  top  plate,  contact  springs  supported  beneath  the 
top  plate  and  in  proximity  to  the  lever,  and  means  on  the 
lever  for  operating  the  springs. 

692.S34.  Method  of  Burning  Metallic  Particles  from 
Paper,  etc.  George  H.  Davis.  Orange,  N.  J. 
Original  application  filed  April  17,  19OT.  Di- 
vided and  this  application  filed  August  9,  1901. 

The  method  consists  in  moving  the  sheet,  strip  or^  web 
in  surface  contact  with  the  terminals  of  an  electric  circuit 
whereby  the  circuit  is  completed  through  the  terminals 
when  the  latter  are  bridged  by  a  metallic  particle,  and 
passing  a  current  of  electricity  of  sufficient  strength 
throueh  the  circnii  to  cause  the  particles  to  be  burned  out 
as  the  particles  bridge  the  terminals. 


Issued  (United  States  Patent  Office)  February  ji,  igo2. 

manner,  and  a  circuit-breaker  so  constructed  and  arrarged 
as  to  cut  the  controller  out  of  circuit  irrespective  of  its 
position,  and  means  for  actuating  the  circuit-breaker 
whenever  the  mechanical  brake  is  applied,  irrespective  of 
the  position  of  the  controller. 

692,874.  Electric  Automobile.  Hermann  Lemp, 
Lynn,  Mass..  assignor  to  the  General  Electric 
rimpany,  Schenectady,  N.  Y.  Application  filed 
November  2,  1900. 

See  page  126. 

692,890.  Electrical  Connecting  Cord.  Charles  H. 
McEvoy,  Lowell,  Mass.  Application  filed  No- 
vember 15,  1901. 

The  cord  comprises  a  number  of  conductors  insulated 
from  each  other,  an  outer  covering  common  to  the  con- 
ductors to  the  point  where  the  conductors  diverge,  a  sepa- 
rate outer  covering  for  one  of  the  conductors  from  the 
common  covering  to  the  adjacent  end  of  ihe  last-named 
conductor  and  a  suspension  cord  integral  with  the  sepa- 
rate outer  covering  at  the  point  where  the  conductors 
diverge. 

692,897.  Telephone  Receiver.  James  G.  Nolen,  Chi- 
cago, III.     Application  filed  April  29,   1901. 

In  the  receiver  are  a  diaphragm,  a  cyliudrical  niagn'  t 
having  its  polar  end  rounded,  a  magnetized  rod  within  the 
cylindrical  magnet,  a  coil  near  the  polar  ends  of  the  mag- 
net, a  case  covering  the  magnets,  screw-threads  in  the 
case,  screw-threads  on  the  magnet,  and  a  check-nut  on 
the  magnet  for  holding  the  magnet  and  the  case  in  a  fixed 
relation. 
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692,851 


Trolley  Harp  and  Wheel.  \\'illiam  A.  Hel- 
ler, Muskegon,  Mich.,  assignor  to  Jennie  G.  Hel- 
ler and  Harold  W.  Hellen  MusVegon,  Mich. 
Application  filed  October  29,  1901. 

The  trolley  harp  is  provided  with  upwardly  extending 
angnlar  portions,  the  inner  faces  of  the  portions  approach- 
ing each  other  most  nearly  at  points  directly  ahove  the 
axis  of  the  trolley  wheel  and  receding  from  each  other 
forward  and  in  rear  of  the  points  to  facilitate  roundiDg 
corves,  and  a  trolley  wheel  mounted  in  the  harp. 

692,867.  Electric  Announcer.  Martin  Lehman,  Kan- 
sas Citj%  Mo.     Application  filed  June  3,   T901. 

An  advertising  or  display  apparatus  is  described  which 
consists  of  a  bos  containing  light-tight  compartments, 
electric  bulbs  located  in  the  compartments,  individual 
circuits  including  the  bulb  in  each  compartment,  a  switch 
in  each  circuit,  a  translucent  screen  having  a  single  pic- 
ture or  design  over  the  entire  front  of  the  box,  and  a  num- 
ber of  opaque  slides  having  holes  or  openings  formed 
therein  in  the  shape  of  advertising  or  display  symbols,  the 
slides  being  independently  and  removably  interposed  be- 
tween ihe  electric  bulbs  a"d  the  screen. 

692.S70.  Controller  for  Automobile  Vehicles.  Her- 
mann Lemp,  Lynn.  ^Mass,.  assignor  to  the  Gen- 
eral Electric  company,  Schenectady,  N.  Y.  Ap- 
plication  filed    November  9,    1898. 

The  vehicle  has  an  electric  motor,  a  storage  battery,  a 
mechanical  brake  arranged  to  opperate  on  one  of  the 
wheels,  a  brake  lever  arranged  to  be  operated  by  the  foot, 
a  connection  between  the  lever  and  the  brake,  a  controller 
for  regolating  the  speed  of  the  motor  in  a  step-by-step 


692,898.  Electric-railway  System.  Byron  E.  Osborn, 
Auburn,  N.  Y.     Application  filed  May  13,  1897. 

A  moving  vehicle  is  combined  with  a  concealed  con- 
ductor for  the  main  current,  an  exposed  sectional  conductor 
for  conveying  the  main  current  to  the  vehicle,  separated 
contact  pieces  connected  respectively  to  the  concealed  and 
sectional  conductors,  and  independently  movable  COQ- 
necling  pieces  for  connecting  the  condoctors,  the  connect- 
ing pieces  being  provided  with  engaging  pieces  flexibly 
connected  thereto  for  connecting  the  contact  pieces. 
Electromagnets  are  provided  for  operating  the  connecting 
pieces,  permanent  magnets  hold  the  connecting  pieces  in 
their  normal  position,  and  means  are  carried  by  the  ve- 
hicle for  controlling  the  operation  of  the  electromagnets. 
(See  cut.) 

692,901.  Electrical  Generating  Machine.  John  N. 
Phifer,  Shumway,  III.  Application  filed  August 
6,  1 901. 

An  air-drying  apparatus  for  electrical  generating  ma- 
chines is  described  which  comprises  an  insulated  pipe 
communicating  with  the  interior  of  the  casing  of  the  ma- 
chine and  adapted  to  conduct  the  air  therefrom,  means  to 
deprive  the  air  so  conducted  of  its  moisture,  and  an  insu- 
lated pipe  adapted  to  return  the  air  into  the  casing. 

692,915.  Signaling  System  for  Single-track  Rail- 
ways. Wilmer  W.  Salmon,  Chicago,  III.,  as- 
signor to  the  Hall  Signal  company.  Application 
filed  July  21,  1894. 

The  system  combines  a  series  of  outrunning  blocks, 
and  a  series  of  overlapping  inronning  blocks,  signals 
for  the  blocks  normally  at  danger  but  operating   to    go 


to  safety  in  front  of  the  trains  which  they  face,  each  out- 
running signal  guarding  a  portion  of  the  tr^ck  which  is 
also  guarded  by  a  corresponding  inrunniuif  sigual,  the  in- 
running  signal  being  located  in  the  rear  of  iis  correspond- 
ing outrunning  signal  not  less  than  the  distance  between 
the  inrunning  signal  and  the  nest  ioruoning  signal  toward 
the  outrunning  signal,  means  for  operating  the  inrnnnii  g 
Signal  to  put  it  to  or  hold  it  at  d  lUt'er  controlled  by  an 
oatrunning  train  from  a  point  in  advance  of  the  corre- 
sponding outrunning  signal  and  means  for  operating  the 
outrunamg  signal  to  put  it  to  dinger  controlled  by  an  out- 
running train  from  a  point  sabstiotially  at  the  outrunning 
signal. 


NO.    692,974. — UNDERGROUND     AND    OVERHEAD     ELECTRIC 
RAILWAY. 

692.916.  Electric- railway  Signaling  System.  Wil- 
mer W.  Salmon,  Chicago,  111.  Application  filed 
July  21,  igoo. 

Iq  the  system  are  a  stftDdl  circuit  havin»  a  resistance 
coil  and  a  circuit-controller,  the  circuit-controller  oper- 
ating to  exclude  and  include  the  resistance  coil  to  ener- 
gize and  de-energize  the  sigual  circuit  and  thereby 
operate  the  signal,  and  means  controlled  by  a  train  for 
operating  the  circuit  controller. 

692.917.  Electric  Signaling  System.  Wilmer  W. 
Salmon,  Chicago,  In.  Application  filed  Febru- 
ary 4,  1901. 

A  sitJgle-trackeleLtric  signaling  device  isdesrribed  which 
combines  inrunning  and  outrunning  signals,  a  signal  circuit 
containing  a  source  of  electric  energy  and  two  polarized 
magnetic  devices  adapted  to  control  the  operation  of  the 
signal,  means  controlled  by  an  inrunning  train  to  permit 
the  flow  of  a  constant  current  for  selecting  one  of  the  po- 
larized magnets,  and  means  controlled  by  an  outrunning 
train  to  select  the  other  polarized  magnet. 

692,924  to  692,931.  Electric  Circuit- closer  for  Looms. 
Harry  W.  Smith,  Worcester,  Mass.  Application 
filed  November  25,   1898. 

These  eight  patents,  the  applications  for  >vhich  were  filed 
at  intervals  between  November  25,  1898,  and  March  3. 
1900,  relate  to  electric  circuit-closing  means  in  connection 
with  shuttles  and  bobbins  for  looms. 

692,932.  Electric  Filling-changing  Mechanism  for 
Looms.  Harry  W.  Smith,  North  Grafton,  Mass. 
Application  filed  ^March  30,  1900. 

Electromagnetic  means  are  supplied  for  operating  the 
filling-changing  mechanism  of  the  loom. 

692.933-  Weft-replenishing  Mechanism  for  Looms. 
Harry  W.  Smith,  Worcester,  Mass.  Application 
filed  May  19,  1900. 

This  and  the  succeeding  patent  hive  electrically  oper- 
ated mechanism  for  actuating  part  of  the  apparatus. 

692,934.  Weft-replenishing  Mechanism  for  Looms. 
Harry  W.  Smith,  North  Grafton.  Mass.  Ap- 
plication filed  October  22,  1900. 

692.950.  Advertising  Device.  Robert  W.  Vining, 
Ealing,  England,  assignor  to  the  Auto-Poster- 
graph  S5'ndicate.  Limited,  London,  England. 
Application  filed  September  5,   1901. 

The  device  consists  of  an  optical  projecting  apparatus,  3 
translucent  screen  arranged  to  receive  the  image  pro- 
jected thereby,  a  rotating  lantern-slide  carrier,  a  uniform- 
speeded  motor  for  driving  the  machine,  an  electrical 
control  mechanism  controlled  by  a  timing  mechanism  and 
a  roller-bliod  carrying  permanent  advertising  matter. 

692.959.  Electric  Signaling  System.  Adoniram  T. 
Wilson.  Westfield,  N.  J.,  and  Wilmer  W.  Sal- 
mon. Chicago,  III,  Application  filed  November 
6,   1900. 

In  the  system  are  a  home  signal  and  a  distant  signal;  a 
signal  circuit  for  the  signals  containing  a  neutral  magnet 
for  the  home  signal,  a  polarized  magnet  for  the  distant 
signal  and  a  pole-changer;  means  for  energizing  the  neu- 
tral magnet  to  operate  the  home  signal ;  and  means  for 
shifting  the  pole-change^  to  energize  the  polarized  luagne^ 
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and  operate  the  distant  signal,  the  means  being  auto- 
matically operated  QpOD  tbe  energization  of  the  neutral 
magnet. 

692,960.  Armor  or  Sheathing  for  Electric  Conduct- 
ors. Emil  Witzenmann.  Pforzheim,  Germany. 
Application  filed  November  16,  1901. 

Tbe  annor  comprises  lengths  of  metallic  spiral  hose 
capable  of  being  compressed  lonEiiudinally,  secured  to- 
gether at  their  ends  by  couplings  capable  of  being  readily 
loosened  or  disconnected,  whereby  the  whole  of  the  in- 
cased condactor  may  be  exposed  piece  by  piece. 

692.067.  Telegraphic  Transmitter.  Charles  E.  Yet- 
man.  Oak  Park,  III.  Application  filed  February 
8,  190Z. 

A  combined  typewriter  and  telegraph  transmitter  has 
for  some  of  its  parts  a  rotating  shaft  wilh  a  series  of  cir- 
cuit make  and  break  rings  thereon,  a  set  of  contact  pieces 
engaging  the  rings,  and  insulating  strips  secured  to  the 
contact  pieces  and  extending  between  the  rings. 

692,974.  Combined  Underground  and  Overhead 
Electric  Railway.  Daniel  S.  Bergin,  Chicago, 
111.     Application  filed  March  27,  1901. 

In  the  system  described,  a  conduit  having  a  conductor 
insulated  therein  is  combined  with  a  series  of  contact  ele- 
ments inclosed  therein  and  insulated  from  the  walls 
thereof,  the  elements  being  normally  out  of  engagement 
with  the  conductor,  an  ondergronnd  collector,  mean*:  for 
causing  contact  between  the  contact  elements  and  tbe 
conductor,  a  motor  element,  an  overhead  trolley  pole  and 
means  for  electrically  connecting  the  underground  col- 
lector with  tbe  trolley  pole,  whereby  a  change  may  be 
made  at  will  from  an  overhead  to  an  nnderground  con- 
ductor without  changing  tbe  motor  circuit.  (See  cut  on 
preceding  page.) 

693.001.  Primary  Battery.  John  W.  Frees,  Reading, 
Pa.     Application   filed  May   15,   1901. 

The  battery  comprises  a  lead  casing  or  jar  having  an 
open  top,  and  a  porous  receptacle  having  an  open  top  lo- 
cated in  the  casing,  with  a  quantity  of  pulverized  lead 
chloride  between  the  casing  and  receptacle.  A  corrugated 
zinc  is  located  in  the  receptacle  and  is  surrounded  by  a 
solution  composed  of  hydrochloric  acid  and  a  chloride  of 
an  element  whose  oxide  unites  with  water  to  form  a  hy- 
drate. A  quantity  of  paraffine  oil  covers  the  substance 
and  a  quantity  of  mercury  rests  on  the  bottom  of  the  re- 
ceptacle in  contact  with  the  zinc. 

693,003.  Fire  Detector  and  Alarm.  Frederick  G. 
Gaschlin.  San  Francisco.  Cal.,  assignor  of  nine- 
sixteenths  to  Simon  Davis  and  Moses  Davis, 
San  Francisco,  Cal.  Application  filed  May  13, 
1901. 

A  6re  detector  and  alarm  including  a  normally  broken 
electrical  circuit  are  described. 

693.013.  Electric  Signaling  Apparatus.  Felix  B.  Her- 
zog.  New  York,  N.  Y.  Application  filed  April 
8,  1889. 

Circuit  terminals  comprise  two  contact  springs  in  a 
terminal  and  are  combined  with  moving  parts  and  a  step- 
by-step  wheel.  They  act  when  the  transmitter  is  not  set 
to  keep  the  springs  apart,  and  to  keep  them  together 
while  Lhe  apparatus  is  set. 

693.014.  Electric  Signaling  Apparatus.  Felix  B. 
Herzog,  New  York,  N.  Y.  Application  filed 
August  5,  1890. 

A  chemical  annunciator  comprising  a  series  of  line  ter- 
minals is  united  with  a  co-operating  marking  surface  nor- 
mally concealed  and  a  magnet-controlling  means  acting 
to  exhibit  the  surface  after  passage  of  a  current  through  a 
terminal. 

693,023.  Electromagnetic  Regulator  for  Electric 
Currents.  John  D.  Ihlder,  Yonkers,  N.  Y.,  as- 
signor to  the  Otis  Elevator  company,  East  Or- 
ange, N.  J.  Original  application  filed  April  17, 
1900.  Divided  and  this  application  filed  June  7, 
1901. 

The  armature  of  a  motor  having  a  sectional  armature 
resistance  is  combined  with  a  multiple  magnet  having  a 
series  of  cores,  a  shunt-circuit  around  the  armature  em- 
bracing the  cores,  and  a  series  of  armatures  connected  to 
the  sectional  armature  resistance  and  arranged  so  that  the 
molor-armature  resistance  is  cut  in  or  out  successively 
and  progressively. 

693,035.  Process  of  the  Electrolytic  Manufacture 
of  Chlorates  and  Perchlorates.  Pierre  L.  E. 
Lederlin,  Chedde,  France.  Application  filed  July 
19,  1901. 

The  process  of  electrolytically  producing  substances  the 
yield  of  which  is  increased  by  (he  addition  of  chromic  acid 
in  suitable  form  to  (he  solution  to  be  electrolyzed  is  de- 
scribed. The  process  consist?,  in  adding  chromic  acid  in 
suitable  form  to  a  solution  capable  of  yielding  the  desired 
'  substance,  passing  an  electric  current  from  an  anode   to  a 

cathode  through  the  liquid  thus  formed,  and  constantly 
maintaining  the  greater  pari  of  the  chromic  acid  in  the 
electrolyte  in  the  state  of  bichromate  during  passage  of 
the  current, 

6c)^.r-iR.  Electric  Elevator,  Nils  O.  Lindstrom,  New 
York.  N.  Y.,  assignor  to  Alonzo  B.  See  and 
Wnlter  L.  Tyler,  Brooklyn,  N.  Y.  Application 
filed  November  9,  1901. 

The  elevator  is  provided  with  an  actuating  machine 
having  two  armature  circuits  acting  in  opposition  to  each 
other,  a  rheostat  for  each  circuit,  means  whereby  current 
flowine  in  one  circuit  will  throw  cue  of  the  rheostats  into 
the  other  circuit,  a  second  resistance  for  each  circuit,  and 
means  in  the  elevator  car  for  simultaneously  cutting  out 
one  of  the  second  resistances  and  cutting  in  the  other. 

603.0  IT.  Electric  Arc  Lamp.  Svend  M.  Meyer, 
Brooklvn.  N.  Y.,  assignor  of  one-half  to  Frank 
C.  Kohart.  Brooklyn,  N,  Y.  Application  filed 
March  12,  igor. 

The  lamp  has  ornamental  casing  with  a  base  for  sup- 
portinc  it.  A  rheostat  is  located  in  the  base  and  circuit- 
tprminal  contacts  nrotrnde  from  the  base.  An  arc-lamp 
frame  i"  sunported  in  the  casing  and  insulated  therefrom, 
A  globe  incloses  the  upper  part  nf  the  frame  and  the  arc- 
producine  narts  and  is  supported  on  the  rasing.  There  is 
a  removable  flexible  connection  for  attachment  to  the  ter- 
minals.    (See  cut  on  preceding  page.) 

693.063.  Electric  Ma=;sage  Roller.  Willard  B.  Pres- 
ton, Chicago.  Til.  Application  filed  December 
4.   T901. 

In  th«^  roller  are  two  brackets  of  electrical  conducting 
material  spaced  apart.  Shafts  in  th°  brackets  projert  in- 
ward beyond  them,  and  rollers  of  cnndurtine  material  are 
placed  on  the  shafts  in  the  brackets,  a  roller  of  non- 
conducting material  being  supported  between  the  brackets 
ni  ibe  Pnds  r>f  the  shifts. 

693,067.     Electric  Burglar  Alarm.     Henry  C.  Roome 
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and  William  G.  Roome,  Jersey  City.  N.  J.     Ap- 
plication filed  February'  28,    1895. 

This  system  combines  a  circuit  extending  between  a 
guarded  structure  and  a  central  office,  a  divided  circuit  at 
the  guarded  structure,  one  branch  of  which  is  included  in 
the  protective  wiring  of  the  structure,  normally  closed, 
including  a  resistance,  and  another  branch  of  which  com- 
prises a  greater  resistance  and  constitutes  a  leak  circuit, 
a  signaling  instrument  at  the  guarded  structure,  normally 
in  circuit  with  the  line  tbmugh  the  leak  circuit,  a  signal- 
ing battery  at  the  central  office  and  nornally  out  of  the  line 
circuit,  and  means  at  the  central  office  for  connecting  tbe 
signaling  battery  with  the  line  circuit,  whereby  upon  a 
break  in  the  normally  closed  protective  wiring  circuit  the 
signaling  instrument  will  respond. 

693,068.  Electrical  Burglar  Alarm.  Henry  C.  Roome, 
and  William  G.  Roome,  Jersey  City,  N.  J,  Ap- 
plication filed   March  24,   1899. 

A  circuit  extends  between  a  central  office  and  a  guarded 
structure,  and  a  source  is  at  the  central  office  for  sending 
a  continuous  and  an  alternating  current  through  the  cir- 
cuit. There  are  two  sets  of  instruments  at  the  guarded 
structure,  one  responsive  to  tbe  alternating  current  and 
the  other  responsive  to  the  continuous  current  and 
adapted  to  change  the  strength  of  the  alternating  current. 

693,087.  Socket  for  Incandescent  Electric  Lamps. 
Johannes  W,  H.  Uytenbogaart,  Utrecht,  Nether- 
lands.    Application   filed  May   2,   1901. 

In  the  socket  are  a  helical  spring  and  means  for  retain- 
ing the  same  loosely  within  the  socket,  and  a  pair  of  lugs 
on  the  lamp  stem  to  screw  into  the  spring. 

693,092.  Electric  Hose-signal  System.  George  G, 
Weitz,  Medford,  Mass.,  assignor  to  himself  and 
Franklin  K.  Young  and  Michael  P.  Curran, 
trustees,  Boston,  Mass.  Application  filed  July 
19,   1901. 

In  the  system  is  a  coupling  for  connecting  the  hose  to 
the  engine  comprising  two  tubular  shells  and  a  joint  of 
insulating  material  which  unites  tbe  shells  and  insulates 
them  from  each  otliE  r.  one  of  the  shells  being  adapted  for 
connection  with  an  engine  and  the  other  shell  being 
adapted  for  connection  with  the  hose. 
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693,094.  Signal  and  Signaling  Circuit.  Joseph  A. 
Wilson,  Westfield,  N.  J.,  assignor  to  the  Hall 
Signal  company.  Application  filed  August  13, 
igoo. 

Parts  of  the  device  are  a  signal,  a  motor  for  operatingit, 
connections  between  the  motor  and  the  signal  including 
a  clutch  and  a  detachable  portion  for  making  and  breaking 
the  connection  between  the  motor  and  the  signal,  means 
for  actuating  the  clutch,  means  automatically  actuated  by 
the  signal  for  detaching  the  detachable  portion  from 
operative  position  and  means  for  automatically  replacing 
it  therein,  whereby  a  break  in  the  connection  between  tbe 
motor  and  signal  will  he  automatically  made  and  closed 
by  the  signal  as  it  moves  to  its  different  positions, 

693,098.  Rotary  Transformer.  Royal  E.  Ball,  New 
York,  N.  Y.  Application  filed  December  19, 
1900. 

The  transformer  has  an  armature  wound  with  a  coil  for 
both  primary  and  secondary  currents,  a  number  of  com- 
mutator segments  connected  at  intervals  to  the  coil, 
primary  brushes  conveying  current  from  an  outside 
source  to  the  armature  through  the  commutator,  secondary 
brushes  conducting  current  from  the  armature,  and  means 
independent  of  tbe  armature  for  producing  rotation  be- 
tween the  commutator  and  brushes.     (See  cut.) 

693.109.  Signal-operating  Apparatus.  Clarence  W. 
Coleman,  Chicago,  111.,  assignor  to  the  Hall 
Signal  company.  Application  filed  October  24, 
1900. 

An  electrically  controlled  apparatus  is  described  for 
converting  rotary  motion  into  rectilinear  motion  to  move 
two  signals  or  other  objects  into  set  positions  indepen- 
dently of  each  other. 

693.110.  Electric  Circuit  Controller.  Clyde  J.  Cole- 
man, New  York,  N.  Y.,  assignor  to  the  Hall 
Signal  company.  Application  filed  November 
24,  1900. 

The  circuit  controller  includes  a  cup  designed  to  hold 
a  body  of  mercury  as  one  contact,  an  emersion  point  as 
the  other  contact,  the  contacts  being  so  arranged  that  they 
may  be  brought  together  and  separated  to  close  and  open 
the  circuit,  and  a  closed  vessel  designed  to  contain  a  suit- 
able liquid  to  envelop  tbe  contacts  and  having  a  liquid- 
sealed  vent  ori6ce. 

693.144.  Electrically  Heated  Apparatus.  Victor 
Monath.  Vienna.  Austria-Hungary.  Appplica- 
tion  filed  April  16,  1901. 

Theapparatus  comprises  a  frame  having  inner  ledges 
below  the  upper  edges  of  its  walls,  a  non-heat-conducting 
slab  resting  upon  the  ledges  and  between  the  walls  and 
hollowed  out  on  ils  upper  surface,  and  a  plate  to  he 
heated  resting  in  che  hollow  of  the  slab,  the  slab_  and 
plate  being  provided  in  their  meeting  faces  with  register- 
ing grooves  forming  receptacles  to  receive  the  resisting 
bodies  through  which  to  pass  the  electric  current. 

693,184.  Electropncumatic  Control  System  for  Ele- 
vators. August  Sundh,  Yonkers,  N.  Y.,  as- 
signor to  the  Otis  Elevator  company,  East  Or- 
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ange,     N.    J.     Application    filed    September   20. 
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In  a  controlling  apparatus  for  elevators  are  combined 
with  a  motor,  car,  and  stations  pneumatic  devices  and 
connections  for  calling  and  sending  the  car  from  one  sta- 
tion to  another  operating  in  conjunction  with  the  electrical 
motor-conlrolling  means. 

693,216.  Electrolytic  Electricity  Meter.  Charles  O. 
Bastian,  London,  England.  Application  filed 
October  14,  1901. 

The  method  of  preventing  overheating  or  melting  of  one 
or  more  of  the  electrode  conductors  at  the  upper  surface 
of  the  electrolyte  is  described.  It  consists  in  keeping 
constant  the  point  where  the  electrode  conductors  enter 
the  surface  of  the  electrolyte,  by  fluid  pressure,  and  lo- 
cally insulating  the  conductors  at  the  point  where  they 
enter  the  electrolyte. 

693.222.  Incandescent  Lamp.  Herman  Boehm, 
Vnnngstown,  Ohio.  Application  filed  October 
II,   1901. 

An  incandescent  lamp  bulb  is  described,  which  has  re- 
cesses in  its  sides,  leading-in  wires  extended  into  such 
recesses,  and  contact  plates  for  holding  the  wires,  such 
plates  being  located  within  the  recesses. 

693,244.  Electric-railway  Construction.  Frank  P. 
Derr,  Baltimore,  Md.  Application  filed  Septem- 
ber II,  1901. 

A  conductor  for  electric  railways  comprises  with  the  in- 
verted L-shaped  rail  sections,  the  recessed  ties,  the  base- 
plates seated  in  the  recesses  and  on  which  the  rails  are 
supported,  the  conductor  and  T-shaped  supports  therefor, 
resting  ou  the  base  plates  and  the  angle  plates  secured  to 
the  upper  surfaces  of  the  ties,  and  to  the  outer  faces  of  the 
rail  sectious  and  holding  the  latter  securely  In  place. 

693,257.  Electrical  Device  for  the  Treatment  of 
Diseases.  William  J.  Gavigan,  New  York, 
N.  Y.     Application  filed  November  19,  1901. 

The  device  comprises  a  Sexible  spinal-cord  electrode 
arranged  for  uninterrupted  contact  with  the  spinal  cord 
approximately  throughout  tht  length  thereof,  a  flexible 
electrode  for  application  to  tbe  human  body  at  or  near  the 
part  of  the  human  body  showing  the  symptoms  of  the 
disease,  and  a  source  of  electrical  energy  connected  with 
the  electrodes. 

t93,262.  Self  -  adjusting  Electromagnetic  Circuit- 
closing  Mechanism.  George  W.  Gillespie.  Lon- 
don, Canada.     Application  filed  April  27,  1901. 

An  electromagnetic  motor  and  a  counter-tension  device 
are  combined  with  a  circuit-closer  connected  for  actuation 
to  the  motor  and  device,  and  means  operating  upon  a 
variation  in  the  magnetic  force  acting  upon  the  circuit 
closer  for  effecting.a  proportional  change  in  the  counter- 
tension  device,  whereby  substantially  the  same  differen- 
tial force  is  maintained  in  each  of  a  series  of  adjustments. 

693.274.  Voltaic  Cell.  Woolsey  M.  Johnson,  Cam- 
l)ridige,  Mass.,  assignor  of  one-fourth  to  Charles 
Frederick  Johnson,  Hartford,  Conn.  Applica- 
tion filed  March  30,  1901. 

A  dry  cell  is  described  which  has  an  alkaline  electrolyte, 
a  zinc  electrode,  a  salt  which  forms  with  zinc  a  soluble 
double  salt  in  alkaline  solution  and  an  electrode  of  oxi- 
dized copper  gauze. 

693.275.  Electric  Switch.  James  Jones  and  James 
Jones,  Jr.,  Brooklyn,  N.  Y.  Application  filed 
May  31,   1901. 

A  ceiling  switch  has  a  base,  a  rotary  switch,  a  support 
therefor,  means  independent  of  the  switch  for  engaging 
the  button  of  the  switch  and  means  for  opening  and  closing 
the  switch. 

693.308.  Signal  System.  Edward  Peterson,  St. 
Hilaire,  Canada.     Application  filed  July  5,  1901. 

A  train-order  box  adapted  to  contain  a  series  of  order 
blanks  is  combined  with  removable  means  for  retaining 
the  train-order  blanks  against  displacement,  and  electrical 
means  for  operating  a  signal  device  while  an  order  blank 
is  out  of  place. 

693.309.  Trolley  Head.  Douglas  A.  Petre,  Duluth, 
Minn.,  assignor  of  one-fourth  to  Hansen  Smith, 
Duluth,   Minn,     Application  filed  May  7,   igoi. 

The  trolley  head  comprises  means  for  supporting  a 
trolley  wheel,  and  means  for  permitting  the  wheel  to  fol- 
low its  trolley  wire. 

693,322.  Alarm  for  Fire-extinguishing  Systems. 
Frank  Gray,  Chicago,  111.  Application  filed  June 
II,  1897. 

Combined  with  a  dry-pipe  fire-extinguishing  system  is 
an  electric  alarm  apparatus  connected  to  the  dry  pipes 
and  consisting  of  means  for  causing  a  preliminary  alarm 
upon  the  escape  of  the  air  and  a  subsequent  or  final  alarm 
upon  introduction  of  the  water  into  the  dry  pipes, 

693,351-  Overhead-trolley  Electric  Railway.  Bert 
D.  Gilson,  Alexandria,  Ind.  Application  filed 
June  3,  1901. 

The  device  comprises  a  main  track,  a  siding  therefor, 
posts  arranged  in  pairs  on  opposite  sides  of  the  track  and 
siding,  cross-rods  connecting  the  posts  of  each  pair,  a 
main  trolley  wire  suspended  by  gooseneck  hangers  over 
the  main  track,  a  supplementary  trolley  wire  also  sus- 
pended by  gooseneck  hangers,  but  located  centrally  over 
the  siding  and  at  a  greater  elevation  than  the  main  wire, 
and  gravity  switches  pivoted  at  the  ends  of  the  supple- 
mentary trolley  wire.  A  trolley  wheel  is  adapted  toride 
upon  the  first-named  switch  when  the  car  takes  the  siding 
and  to  descend  to  the  main  trolley  wire  by  the  second- 
named  switch  when  the  car  returns  to  the  main  track, 

693.3.S5-     Electrical  Distributor.     Calvin  J.  Springer, 
"    Somerville,  Mass.     Application  filed  October  16, 
1900. 

One  claim  reads:  In  an  automatic  relay,  the  combina- 
tion with  a  motor  shaft,  of  a  second  shaft  driven  thereby, 
a  train  of  gearing  between  tbe  shafts,  a  commutator  ar- 
ranged concentric  to  the  drivine  shaft,  a  contact  brush 
carried  by  the  driving  shaft,  a  wheel  fixed  on  the  driving 
shaft  and  formed  with  a  peripheral  notch,  an  armature 
pivotally  supported  adjacent  to  the  notch  and  provided 
with  a  lug  or  projection  adapted  to  enter  the  notch,  an 
electromagnet  controlling  the  armature,  a  contact  spring 
against  which  the  free  end  of  the  armature  is  adapted  to 
bear  to  close  the  motor  circuit,  and  means  for  energizing 
tbe  electromagnet. 

693.356.  Telephone  System.  Frans  B.  Stafsing, 
'Stockholm,  and  Carl  Egner,  Klippan,  Sweden. 
Application  filed  July   16,   1900. 

The  system  comprises  an  operator's  circuit,  a  switch 
between  the  circuit  and  the  line,  a  source  of  electric  cur- 
rents connected  between  a  neutral  point  of  the  operator's 
circuit  inside  the  switch  and  the  ground,  a  subscriber's 
circuit,  and  a  current  indicator  connected  between  a  neu- 
tral point  of  the  subscribers'  circuit  and  the  ground. 
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Electrical     Equipment    of    a     Butte rine 
Factory. 

An  interesting  example  of  the  usefulness  of  elec- 
tricity for  power  and  lighting  purposes  is  afforded 
by  the  butterine  factory  of  ^\'iUiam  J.  Moxley.  re- 
cently erected  at  the  corner  of  Randolph  and  Cinton 
streets.  Chicago.  This  is  a  new  building,  seven 
stories  high,  with  basement,  and  occupies  a  ground 
space  of  So  by  150  feet.  It  was  erected  solely  for 
tlie  manufacture  of  butterine.  legally  known  as  oleo- 
margarine, and  everj*  detail  of  construction  has 
been  carefully  considered,  both  as  to  mechanical  de- 
tail and  scientific  principle.  The  seven  floors  are 
devoted  to  the  manufacture,  storing  and  shipping 
of  the  product,  and  the  electrical,  steam  and  refrig- 
erating plant  is  located  in  the  basement. 

The  engine  room,  two  views  of  which  are   given 


of  a  12  and  24  by  42-inch  tandem-compound  Corliss 
engine,  driving  a  75-ton  ammonia  compressor.  The 
smaller  or  auxiliary  unit  has  a  capacity  of  25  tons 
and  is  driven  by  a  simple  engine.  These  machines 
supply  a  direct-expansion  system  of  refrigeration 
for  most  of  the  floors  above.  The  refrigerating  coils 
are  connected  with  a  double-suction  system,  so  that 
different  groups  of  pipes  may  be  operated  at  different 
temperatures  and  still  but  one  compressor  be  used. 
There  is  a  total  of  22,000  feet  of  two- inch  pipe  in- 
stalled, supplying  400,000  cubic  feet  of  refrigerating 
room.  The  refrigerating  apparatus  was  installed  by 
the  De  La  Vergne  Refrigerating  Machinery  company. 
In  Fig.  2  is  shown  the  switch  and  gauge  board 
which  controls  the  machinery  in  the  engine  room. 
It  is  built  of  white  Italian  marble  and  consists  of 
seven  panels.     Each  of  the  first  three  panels  contains 


used  so  as  to  give  better  combustion  and  because 
it  was  more  economical.  Water-tube  boilers  could 
not  be  used  on  account  of  the  small  head  room  of 
12  feet.  The  furnaces  of  the  boilers  are  ro  feet 
three  inches  wide  and  the  grate  is  nine  feet  10  inches 
wide,  with  S5  square  feet  of  surface.  An  Illinois 
slack  coal  is  used  and  the  steam  pressure  is  main- 
tained at  about  125  pounds.  A  novel  feature  in  the 
boiler  room  is  a  set  of  steam  gauges  with  illumi- 
nated dials  for  each  battery  of  boilers.  Natural  draft 
is  used,  the  gases  being  delivered  through  a  brick 
stack  five  feet  in  diameter  and  135  feet  high. 

Among  the  auxiliaries  of  the  engine  plant  are  two 
Yeomans  bilge  pumps,  driven  by  two-horsepower 
vertical  motors.  A  250-gallon  triplex  house  pump, 
driven  through  gearing  by  a  is-horsepower  Eddy 
motor,  pumps  water  to  a  tank  on  the  roof.    A  sim- 


FIG.    I.       ELECTRICAL    EQUIPMENT    OF    A    BUTTERINE    FACTORY. ENGINES   AND    DYNAMOS    OF    GENERATING   PLANT. 


(Figs.  I  and  2),  is  50  by  70  feet  in  size.  Its  equip- 
ment comprises  three  electrical  generating  units  (two 
of  a  larger  size  and  a  smaller  one  for  auxiliary  uses), 
three  ammonia  compressors  (one  in  like  manner  be- 
ing a  smaller  auxiliary),  and  a  switch  and  gauge 
board.  These  six  units,  comprising  a  capacity  ot 
nearly  700  horsepower,  are  compactly  but  conven- 
iently arranged  for  a  room  of  this  size.  The  gen- 
eral arrangement  of  the  machinery  in  this  and  the 
boiler  rooms  is  shown  by  the  plan  in  Fig.  3. 

The  larger  electrical  generating  units  are  dupli- 
cates, each  consisting  of  a  12  and  20  by  14-inch 
tandem-compound  engine,  directly  connected  to  a 
125-kilowatt,  125-volt,  direct-current  generator.  The 
speed  of  each  unit  is  250  revolutions  a  minute.  The 
smaller  unit,  which  is  used  nights  and  for  small 
loads,  comprises  a  10%  by  12-inch  simple  engine,  di- 
rect-connected to  a  45-kilowatt,  125-volt  generator. 
All  three  engines  were  built  by  the  Phcenix  Iron 
Works  company  of  Meadville,  Pa.,  and  are  equipped 
with  Phcenix  oil  pumps.  The  generators  are  of  the 
Western  Electric  type  and  supply  a  iio-volt  system 
that  is  used  both  for  power  and  lighting.  The  two 
larger  units  are  seen  at  the  right  in  Fig.  i  and  the 
smaller  one  at  the  left. 

Each  of  the  large  refrigerating  machines  consists 


an  ammeter,  a  rheostat  and  a  circuit-breaker  for  one 
of  the  three  generators.  The  next  two  panels  control 
the  lighting  and  power  feeders.  Jewell  instruments 
are  used  and  I-T-E  circuit-breakers.  On  the  top 
of  the  gauge  panel  are  mounted  three  compressor 
gauges,  showing  high  pressures  of  90  pounds  and  a 
back  pressure  of  15  pounds.  Below  are  a  live-steam 
gauge,  an  exhaust  gauge,  one  to  indicate  the  height 
of  water  in  the  house  tank  on  the  roof  and  a  vacuum 
gauge. 

All  of  the  refrigerating  machines  are  run  condens- 
ing, while  the  generating  units  are  non-condensing. 
The  exhaust  from  the  latter  is  used  for  heating  pur- 
poses and  also  for  heating  kettles  and  for  other  pur- 
poses in  the  processes  of  manufacture.  Some  live 
steam  is  also  used  for  these  purposes.  The  exhaust 
steam  is  circulated  by  means  of  the  Paul  vacuum 
system,  this  plant  being  probably  the  only  one  of  its 
kind  in    the   country  that  uses  this   system. 

Located  in  the  boiler  room,  which  is  40  by  70  feet 
in  size,  are  six  lOO-horsepower  tubular  boilers.  They 
are  each  66  inches  in  diameter  and  16  feet  long  and 
are  set  in  batteries  of  two  each.  Each  battery  is 
suspended  from  steel  beams  over  a  single  furnace. 
A  McKenzie  traveling  chain-grate  stoker  is  used  un- 
der each  battery  of  boilers.     This  arrangement  was 


ilar  electrically  driven  pump  equipment  feeds  the 
boilers,  while  two  steam  pumps  are  used  for  au.x- 
iliary  purposes.  A  650-horsepower  open  feed-water 
heater  is  installed,  while  a  closed  Colles  heater,  sus- 
pended horizontally  from  the  ceiling  of  the  boiler 
room,  supplies  a  very  efficient  hot-water  system 
throughout  the  building.  The  piping  is  as  extensive 
as  for  a  fire-hose  system  and  the  hot  water  is  used 
for  washing  and  cleaning  purposes.  Each  working 
floor  is  scrubbed  thoroughly  every  night  and  the 
machines  are  washed  every  time  a  different  grade 
of  butterine  is  made.  The  floors  are  specially  made 
for  this  extensive  cleansing  with  hot  water.  The 
top  portion  is  3^/^  inches  thick  and  consists  of  pine 
boards,  caulked  with  tar  and  oakum,  so  the  floor 
is  as  watertight  as  a  ship's  deck.  Between  the 
beams  under  this  floor  is  placed  tarred  paper,  ar- 
ranged to  drain  into  the  sewer  should  any  moisture 
pass  through.  Then  below  this  is  the  regular  floor 
of  the  room. 

Among  the  other  auxiliaries  is  a  250-horsepower 
Baragwanath  siphon  condenser  and  a  circulating 
condenser  pump  driven  by  a  double-commutator  15- 
horsepower  Milwaukee  motor.  Three  centrifugal 
Yeomans  pumps  are  used  in  different  parts  of  the 
factory  for  handling  water  and  an  oil  that  is  used  in 
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the  preparation  of  the  cheaper  grades  of  the  product. 
They  are  driven  by  motors  ranging  from  one  to 
three  horsepower.  Three  electric  elevators  of  the 
Otis  type  are  installed.  These  are  equipped  with 
full  magnetic  control  and  have  a  capacity  of  3,000 
pounds  at  175  feet  a  minute.  The  motors,  of  25 
horsepower,  are   connected   overhead. 

Motors  are  used  wherever  possible  in  the  factory. 
On  the  seventh  floor  one  of  the  most  interesting 
installations  is  illustrated  in  Fig.  4.  The  picture 
shows  a  35-horsepower  motor  directly  connected  to 
a  hashing  machine,  which  is  used  to  cut  up  the  leaf 
lard  that  is  used  as  one  of  the  constituents  of  the 
product.  Another  machine  of  the  same  type,  driven 
by  a  75-horsepower  motor,  is  soon  to  be  installed. 
On  the  fifth  floor  two  30-horsepo\ver  niotors,  mounted 


The  engineering  work,  including  the  refrigerating 
.system,  was  installed  under  the  direction  of  Charles 
G.  Armstrong  &  Co.  of  Chicago,  consulting  engi- 
neers for  William  J.  Mo.xley.  The  switchboard  and 
motor-panel  work  was  installed  by  Kob.ler  Bros.,  and 
tlie  weiring  by  Henry  Newgard  &  Co.  M.  E.  Mc- 
Glenn  is  the  engineer  of  ilie  plant. 


Everett-Moore    People    Sell    "Big    Con- 
solidated" Road. 

The  controlling  interest  in  the  Cleveland  Electric 
(Big  Consolidated)  Railway  company  of  Cle\'eland, 
Ohio,  has  been  sold  to  Horace  E.  .-Xndrews.  John  J. 
Stanley  and  associates.  Just  who  the  latter  are  can- 
not be  ascertained,  but  it  is  surmised  that  Senator 
Marcus  .\.    Hanna,   president  of  the  Cleveland   City 


the  latter  are  satisfied  with  the  deal,  inasmuch  as 
the  ownership  of  the  property  will  be  kept  in  Cleve- 
land, as  it  seems  now. 

The  sale,  with  that  of  the  Canton-Massillon  prop- 
erty (as  outlined  in  the  Western  Electrician  last 
week)  and  the  proposed  sale  of  the  Detroit  United 
will  so  clear  up  matters  that  the  business  of  the 
syndicate  will  be  placed  upon  a  good  business  basis 
again.  It  is  admitted  that  this  much  must  be  done 
to  get  the  required  amount.  The  amount  involved 
in  the  Canton-Massillon  and  Canton-.^kron  sale  is 
said  to  be  $2,500,000, 

Nothing  decisive  has  been  done  in  regard  to  the 
Federal  Telephone  situation.  While  it  is  said  that 
eastern  bankers  have  agreed  to  take  $1,000,000  of 
the  bonds  on  the  collateral-loan  plan,  the  matter  has 
made  no  further  progress,  though  something  may 
be  done  after  the  meeting  of  the  board  of  directors. 
It  is  likely  that  the  whole  matter  will  be  held  in 
abeyance,  however,  until  the  result  of  the  attempt  to 
combine  the  Independent  telephone  interests  in  the 
Middle  West  is  reached.  It  is  known  that  such  a 
plan  has  been  under  way  for  some  time  and  that  it 
includes  the  property  of  the  Federal  company,  but 
it  is  stated  that  nothing  has  resulted  from  con- 
ferences already  held.  Henry  A.  Everett  was  in 
Washington  and  Philadelphia  last  week  on  business 
connected  with  the  settlement  of  this  matter,  but 
he  states  that  consolidation  was  not  discussed, 
though  it  may  be  later  on.  A  meeting  of  the  share- 
holders of  the  company  is  about  to  be  held  in  East 
Orange,   N.   J.,   when  something  may  be  done. 

It  is  stated  that  no  effort  will  be  niade  to  complete 
the  Dayton  telephone  plant,  and  that  there  is  every 
probability  that  the  Detroit  system  will  be  sold. 
The  others  will  all  be  kept  up  to  the  standard  as 
well  as  possible. 

H.  A.  Lanman,  president  of  the  Columbus  Citi- 
zens' Telephone  company,  has  announced  that  he 
has  purchased  the  controlling  interest  in  the  stock 
owned  by  the  Everett-Moore  syndicate,  and  that  the 
work  of  enlarging  the  plant  will  be  begun  at  the 
earliest  possible  moment.  Up  to  this  time  it  has 
been  impossible  to  make  a  move  because  the  matter 
was  tied  up  in  the  affairs  of  the  syndicate.  The  local 
company  will  make  this  one  of  the  best  exclianges 
to  be  found  in  the  Central  West. 


FIG.    2.       ELECTRICAL  EQUIPMENT  OF  A  BUTTERINE  FACTORY.— VIEW  IN  ENGINE  EOGM,  SHOWING  SWITCHBOARD. 


on  shelves,  are  belted  to  a  single  line  shaft  for  op- 
erating a  line  of  churns.  All  the  other  motors  are 
inverted  and  suspended  from  the  ceiling.  Two  of 
these  overhead  motors  are  shown  in  Fig.  5.  They 
are  of  five  horsepower  each  and  are  belted  to  the 
same  shaft,  driving  five  large  butter  workers. 

Nearly  all  the  motors  throughout  the  building  are 
arranged  in  duplicate  in  this  manner.  On  the  first 
floor  a  five-horsepower  machine  runs  a  wagon 
puller,  consisting  of  a  drum  with  friction  gear,  that 
is  used  for  backing  heavily  loaded  wagons  onto  the 
shipping-room  floor.  Other  motors  about  the  plant 
are  a  nine-horsepower  motor,  operating  mixing  tanks, 
two  nine-horsepower  machines,  driving  the  render- 
ing tanks,  a  three-horsepower  motor,  operating 
coolers,  and  a  three-horsepower  motor,  which  runs 
a  brine-tank  agitator.  This  last  machine  is  a  por- 
tion of  an  icemaking  plant,  which  has  a  capacity  of 
15  tons  of  ice  a  day.  This  capacity  is  about  to  be 
increased  to  25  tons.  The  ice  is  crushed  by  an  ice 
crusher,  driven  by  a  nine-horsepower  motor,  and  is 
then  used  in  the  process  of  manufacture.  In  all  there 
are  27  motors  in  the  building,  aggregating  330  horse- 
power. In  general,  the  motors  are  of  the  C.  &  C. 
Electric  company's  manufacture,  and  practically  all 
of  them   are   equipped   with   I-T-E   circuit-breakers. 

General  illumination  is  provided  on  all  the  floors 
by  50  iio-volt  Jandus  enclosed-arc  lamps.  For  in- 
inaividual  lighting  500  i6-candlepower  incandescent 
lamps  are  used.  Some  of  these  are  provided  with 
Newgard  enclosed  receptacles  where  the  lamp  is  es- 
pecially exposed  to  moisture.  The  wiring  is  run 
in  conduit  and  each  floor  is  equipped  with  a  power 
cabinet  box,  independent  of  the  lighting  cabinet.  The 
power  boxes  have  bus-bars,  with  fuses,  for  the  vari- 
ous motors. 

One  noticeable  feature  of  the  building  is  that  about 
50  per  cent,  of  the  available  space  is  equipped  with 
refrigerating  coils.  In  some  rooms  it  is  necessary 
to  maintain  an  even  temperature  of  about  60°,  and 
both  steam  and  ammonia  pipes  are  installed,  to  be 
used,  respectively,  in  cold  and  hot  weather,  as  needed 
to  maintain  the  desired  temperature.  In  the  manu- 
facture of  the  butterine  the  constituents  are  taken 
to  the  top  or  receiving  floor  and  are  then  passed 
through  the  floors  in  succession  to  the  second,  where 
the  product  is  packed  in  tubs  or  boxes,  and  thence 
is  sent  to  the  shipping  floor  below.  The  one  feature 
that  specially  impresses  the  visitor  upon  making  a 
visit  to  the  factory  is  the  careful  attention  that  is 
paid  to  cleanliness  throughout  the  entire  building, 
a  copious  hot-water  supply  being  available  at  every 
point.  There  are  six  or  seven  different  grades  of 
butterine  manufactured,  the  best  grade  being  worth 
more  than  a  poor  grade  of  butter.  The  capacity  of 
the  plant  at  present  is  about  500,000  pounds  a  week, 
but  the  output  can  be  easily  increased  to  1,000,000 
pounds  a  week. 


(Little  Consolidated)  Railway  company,  and  some 
of  his  associates  may  know  something  of  the  deal. 
Should  this  be  the  case,  it  would  seem  that  another 
consolidation  will  be  in  order  after  the  transfer  is 
completed,  about  the  middle  of  March.  This  deal 
had  been  practically  completed  for  several  days  be- 
fore the  announcement  was  made,  but  some  time 
was  allowed  to  lapse,  with  the  hope  that  the  Elkins- 
Widener-Dolan  syndicate  would  make  another  bid. 
Barring  the  possibility  that  the  property  has  been 
purchased  for  this  syndicate,  some  of  the  plans  an- 


Power  Transmission  by  Subaqueous 
Cable. 

The  possibility  of  transmitting  electric  power  from 
Niagara  Falls  to  Toronto  by  cable  under  Lake  On- 
tario is  discussed.  The  distance  between  the  two 
points  in  a  direct  line  across  the  lake  is  about  45 
miles,  while  around  the  end  of  the  lake  by  a  land 
line  the  distance  would  be  90  miles.  It  is  asserted 
that   there  will  not  be  any  greater  loss  of  current 


FIG.   3.      ELECTRICAL  EQUIPMENT  OF  A  BUTTERINE  FACTORY. — PLAN  OF  ENGINE  AND  BOILER  ROOMS. 


nounced  a  few  weeks  ago  will  not  materialize,  as  it 
is  not  believed  they  will  be  able  to  control  the  street- 
car situation  in  some  of  the  other  large  cities  in 
Ohio,  as  they  have  done  in  Cincinnati.  The  An- 
drews-Stanley syndicate  secured  43,000  shares  of  the 
stock,  in  addition  to  the  27,000  it  already  held,  giving 
it  70,000  shares  out  of  a  total  of  135,000.  The  Ev- 
crett-Moore  syndicate  retains  only  2,000  shares  out 
of  this  entire  amount.  The  price  paid  was  $So  a 
share,  the  transaction  thus  involving  $3,440,000,  the 
largest  street-railway  transaction  that  has  ever  taken 
place  in  Northern  Ohio.  The  business  was  trans- 
acted through  the  sales  committee  of  the  bankers' 
committee,  and  will  be  ratified  by  that  committee 
and  the  Everett-Moore  syndicate.     The  members  of 


in  45  miles  of  cable  transmission  than  there  would 
be  in  90  miles  of  land  transmission,  and  that  the 
cost  of  the  cable  would  be  much  less  than  the  cost 
of  poles,  wires  and  right-of-way  for  the  longer  land 
line. 


President  Leslie  M.  Carter  of  the  South  Side 
Elevated  Railroad  company  of  Chicago  has  received 
word  that  the  Supreme  Court  has  affirmed  the  title 
of  the  present  owners.  Stockholders  of  the  original 
"Alley  L"  corporation  brought  suit  several  years 
ago  over  the  payment  of  an  assessment  on  stock 
in  order  to  meet  the  interest  on  mortgages.  The 
stockholders  refused  to  pay,  and  the  present  com- 
pany foreclosed. 
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Electric    Surface     Street     Railways    in 
Chicago.^ 

By    Edward  B.  Ellicott. 

North   and    West    Side    Lines. — Chicago   Union 
Tr.\ction    Company. 

This  company  is  operating  cars  on  approximately 
600  miles  of  track  by  means  of  the  overhead  trolley 
and  using  the  rails,  with  some  additional  copper 
wires,  as  a  return  for  the  current.  The  general 
conditions  of  the  lines  are  good.  Iron  poles  are 
used  throughout ;  they  are  well  painted  and  kept  in 
fairly  good  alignment.  The  line  from  Clark  street 
west  on  Chicago  avenue  is  in  the  worst  condition 
of  any  I  have  inspected,  but  that  is  not  interfering 
with    the    service. 

Inadequate   Conducting    Wires. 

One  of  tlie  most  serious  impediments  to  the  serv- 
ice is  due  to  the  use  of  a  small  trolley  wire  and 
an  inadequate  system  of  connecting  the  feeder  wires 
to  the  trolley.  The  safe  carrj'ing  capacity  of  the  trol- 
ley wire  used  is  140  amperes  of  current,  and  as  the 
connections  to  feeder  wires  are  only  made  about 
every  200  feet  in  the  congested  district  and  every  Soo 
feet  in  the  outlying  district,  it  frequently  occurs  that 
two  or  more  small  cars,  or  more  than  one  large 
car.  will  be  crowded  into  a  section  of  the  trolley 
that  has  not  the  proper  capacity  to  furnish  the 
amount  of  current  required  to  operate  the  cars  at  the 
speed    required  to    furnish    good  service. 

This  condition  is  prevalent  to  a  marked  degree 
on  the  lines  forming  the  loops  in  the  downtown  dis- 
trict, where  there  is  congestion  of  cars.  On  the 
section  of  trolley  supplying  power  to  cars  operated 
on  Dearborn  from  Lake  to  Randolph  streets  there 
is  no  feeder  connection,  and  the  single  trolley  wire. 
with  a  capacity  of  properly  operating  three  cars,  is 
often  called  upon  to  furnish  power  for  three  times 
that  many.  and.  in  event  of  blockades  for  any  length 
of  time,  the  entire  downtown  section  is  overloaded 
nnd  the  schedule  time  of  the  entire  system  is  thereby 
increased.  The  loss  of  power  in  this  section  at 
times  reaches  ZZ  P^r  cent.,  as  shown  by  actual  tests, 
and  becomes  a  serious  impediment  to  good  service ; 
in  fact,  more  serious  than  it  would  be  at  any  other 
point  in  the  line,  as  it  has  the  effect  of  further 
congesting  the  traffic  in  the  slowest  part  of  the  sys- 
tem— the    part    actually    determines     the    maximum 
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the  points  of  greatest  congestion.  This  point  of 
congestion  determines  not  only  the  number  of  cars 
that  can  be  operated,  but  also  the  running  time  of 
each  car.  If  a  car  makes  nine-tenths  of  its  trip 
of  10  rhiles  in  a  space  of  one  hour,  and  on  account 
of  the  congested  section  requires  15  minutes  to  make 
the  other  one-tenth,  its  complete  running  time 
would  be  divided  into  two  sections,  one  at  the  rate 
of  nine  miles  an  hour  and  one  at  the  rate  of  four 
miles  an  hour.  The  capacity  of  the  line  is  thus 
reduced  to  the  number  of  cars  that  can  pass  through 
the  congested  section  at  the  speed  of  four  miles  an 
Kour. 

Under  the  conditions  just  stated  the  running  time 
of  each  car  will  be  increased  nine  minutes,  or  15 
per  cent.  On  the  basis  of  a  maximum  schedule 
15  per  cent,  less  cars  could  be  operated  on  account 
of  the  congestion  of  a  comparatively  small  section 
of  the  road. 

Remove  the  congestion  of  cars,  and  two  desirable 
results  have  been  accomplished — the  tinie  of  each 
car  is  decreased  15  per  cent.,  and  the  same  cars  can 
do  15  per  cent,  more  work,  a  total  gain  of  30  per 
cent,    in   transportation  facilities. 

Starting  and  Stopping  of  Cars. 

A  constant  crowding  of  cars  also  contributes  to 
the  delay  in  traffic,  on  account  of  the  time  lost 
in  waiting  for  passengers  to  crowd  their  way  through 
to  the  platform  and  to  the  street  when  their  destina- 
tion has  been  reached.  This  overcrowding  of  cars 
places  an  overload  on  the  car  motors  and  prevents 
a  rapid  acceleration  in  speed  from  the  time  of  start- 
ing to  the  point  of  full  speed.  Actual  time  tests 
made  of  this  delay  indicate  that  during  the  early 
morning  and  evening  hours  the  running  time  of  cars 
is  increased  eight  per  cent.  The  average  tinie  of 
reaching  full  speed  from  the  conductor's  signal  is 
nine  seconds,  as  compared  with  6V2  seconds  on  cars 
ooerating  under  practically  the  same  conditions  in 
New  York  city.  There  is  a  similar  comparison  in 
the  relative  time  of  stopping  the  cars.  From  the 
time  the  brakes  are  applied  until  the  car  stops  the 
average  time  required  is  eight  seconds,  as  against 
five   seconds,  in   New  York  city. 

On  account  of  the  great  number  of  stops  made 
by  each  car,  the  few  seconds  lost  in  accelerating 
and  stopping  becomes  a  matter  of  serious  delay  when 
it  is  considered  that  the  loss  applies  to  each  car 
in   service  and   that  the  real   unit  of  transportation 
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FIG.  4.      ELECTRICAL  EQUIPMENT  OF  A  EUTTERINE  FACTORY. — MOTOR-DRIVEN  HASHING  MACHINE. 


service  that  can  be  given  over  the  system.  This 
most  serious  defect  in  the  system  can  be  promptly 
remedied  by  the  addition  to  the  feeder  system  of  the 
proper  amount  of  copper  cables  for  the  purpose 
of  supplying  the  current  from  the  power  house  to 
the  point  of  great  loss.  This  loss  of  33  per  cent, 
not  only  renders  impossible  the  maximum  service 
from  the  cars,  but  represents  a  monetary  loss  to 
the  operating  company.  It  is  probable  that  a  large 
percentage  of  this  loss  is  due  to  the  fact  that  the 
companies  are  using  an  insufficient  return  circuit 
composed  of  poorly  bonded  rails,  which  fact  also 
produces  serious  electrolytic  action  on  water  pipes 
and    other   buried   metals. 

In  my  opinion,  it  is  absolutely  impossible  to  op- 
erate any  more  cars,  or  even  the  present  ones,  under 
any  better  schedule  until  this  abnormal  loss  in 
power  has  been  corrected.  The  addition  of  more 
cars  will  simply  mean  a  greater  loss  and  a  conse- 
quent increase  in  the  delay  to  the  cars  now  operated 
ard  those  which  might  be  added. 

It  is  obvious  that  the  total  number  of  cars  that 
can  be  operated  over  a  line  or  combination  of  lines 
is  dependent  on  the  capacity  of  the  line  or  lines  at 

I.  A  report  made  to  the  mayor  of  Chicago  by  the  city  elec- 
trician and  dated  Janaary  25,  1902.  Mayor  Harrison  asked  for 
information  "bearing  on  the  physical  condition  of  the  important 
street-railway  lines  operating  in  Chicago  and  using  electricity 
as  a  motive  power," 


facilities   is    the   car-mile,    or    number   of    miles   the 
car  can  be  operated  in  a  given  length  of  time. 

Any  condition  or  circumstance  that  will  lessen 
the  number  of  miles  a  car  can  be  thus  operated 
is  a  detriment  to  transportation  facilities  that  can 
only  be  corrected  by  a  removal  of  the  conditions  or 
circumstance,  and  not  by  the  addition  of  more  cars, 
which  of  themselves  might  further  interfere  with 
the  service. 

Electrical   Equipment. 

The  electrical  equipment  of  the  cars  is  perfectly 
adequate  for  the  service  required  of  them,  provided 
the  wiring  system  heretofore  referred  to  be  placed 
in  a  condition  whereby  the  power  required  can  be 
transmitted  to  the  motors.  The  motors  are  geared 
for  a  maximum  speed  of  15  miles  an  hour,  but  sev- 
eral time  tests  indicate  that  during  early  morning 
and  evening  hours  the  best  speed  that  can  be  possibly 
obtained  from  the  cars  in  certain  sections  of  the 
city  is  approximately  11  miles  an  hour,  and  in  the 
congested  district  the  power  is  insuflicient  to  propel 
a  loaded  car  at  a  greater  speed  than  si.x  miles  an 
hour.  Deduct  from  this  speed  per  hour  the  time 
lost  in  stopping  and  starting,  and  a  large  percentage 
of  the  cost  for  poor  transportation  facilities  is  ac- 
counted for. 

The  general  appearance  of  the  generating  stations 
indicates  that  no  money  has   been  spared  in  their 
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construction  or  operation,  and  the  apparatus  used 
compares  favorably  with  that  of  other  large  modern 
stations  of  the  street-railway  class.  The  stations 
are  in  excellent  condition  and  fully  capable  of  fur- 
nishing the  necessary  power  for  a  reliable  and  rapid 
system  of  transportation.  They  are  so  connected 
by  the  feeder-wire  system  that  in  event  of  an  acci- 
dent to  machinery  and  consequent  loss  in  power,  a 
reasonable  amount  can  be  transferred  to  any  one 
or  both  of  the  other  stations. 


s 

1 

— .  ■^'  ,,^^^ 

^m 

P^EU 

« 

%" 

1^ 

in 

ii 

1 

i''i 

■ 

t^ 

FIG.   5.       ELECTRICAL    EQUIPMENT  OF  A  BUTTERINE 

FACTORY.  —  OVERHEAD  MOTORS  DRIVING 

BUTTER  MIXERS. 

The  capacity   of  the  stations  used  at  the  present 

time  is  as  follows: 
Hohhie  Street — 

Three  Corliss  engines,   i,ooo  horse- 
power each 3,000  horsepower 

One  Corliss  engine 2,000  horsepower 

Total  ^  5,000  horsepower 

Electrical  horsepower  in  generators. 5,200 horsepower 
The  maximum   load   on   this   station   is   about   15 
per  cent,  above  rated  capacity  and  well  within  safe 
limits. 

California  Avenue — 
Four     Corliss     engines,    750    horse- 
power each   3,000  horsepower 

One   Corliss   engine... 1,000  horsepower 

Total   4,000  horsepower 

Electrical  horsepower  in  generators. 3, 500  horsepower 

The  maximum  load   on   this   station   is    about   33 

per  cent,    above   rated  capacity  and   up   to   the    full 

limit. 

Western  Avenue — 

Hve    Corliss    engines,    2,000   horse- 
power   each    10,000  horsepower 

One  Corliss   engine   1,000  horsepower 

Total    1 1,000  horsepower 

Electrical    horsepower  in  generators. 11, 000  horsepower 

The  maximum  load  on  this  station  is  about  20 
per  cent,  above  rated  capacity  and  within  safe  limit. 

Each  one  of  the  stations  has  a  good  margin  of 
boiler  capacity.  The  handling  of  fuel  and  ashes 
is""  done  entirely  by  mechanical  means  of  the  most 
modern  character. 

The  engines  above  referred  to  are  of  the  cross- 
compound  type,  and,  with  the  exception  of  Western 
avenue,  are  all  operated  as  condensing  engines.  The 
installation  of  condensing  apparatus  is  now  being 
considered  at  the  Western  avenue  station.  A  part 
of  this  Western  avenue  station  also  furnishes  cur- 
rent to  the  Lake  street  elevated  railroad. 

South   Side  Lines. — Chicago  City  Railway   Com- 
pany. 

This  company  is  operating  about  200  miles  of  elec- 
tric railway  and  uses  the  system  of  overhead  trolley 
with  the  track  and  supplemental  cables  as  a  return 
circuit  for  the  current.  Only  the  Clark  street  line  is 
run  into  the  business  section  of  the  city,  all  other  cars 
being  brought  from  Sixteenth  and  Eighteenth  streets 
as  trailers  to  the  cable  lines  on  State  street  and 
Wabash  avenue. 

A  general  inspection  of  the  lines  indicates  a  good 
construction,  and,  with  few  exceptions,  they  are  well 
maintained.  The  tracks  are  in  especially  good  con- 
dition, and  under  ordinary  conditions  suitable  for 
rapid  transportation.  A  large-sized  trolley  wire  is 
u.sed  and  frequent  connections  are  made  to  the  feeder 
wires. 

Inadequate  Conducting  Wires. 

There  is  apparently  only  one  section  of  the  sys- 
tem where  any  serious  delay  in  the  traffic  is  caused 
by  electrical  conditions,  and  that  is  on  the  impor- 
tant section  of  the  line  extending  from  Harrison 
to  Washington  streets,  on  Clark  street.  In  this 
section  there  are  no  feeder  wires  for  furnishing 
current  into  the  trolley,  and  the  trolley  wire  itself 
is  obliged  to  carry  all'  the  current  required  to  op- 
erate the  cars  that  may  be  on  the  track  between 
Harrison  street  and  the  terminal  of  the  road  at 
W'asliington  street.  There  are  frequently  20  cars 
in  this  section  of  the  line,  while  the  capacity  of  the 
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trolley  wire  is  not  sufficient  to  furnish  the  required 
power  to  more  than  five  cars.  In  consequence  there  is 
a  very  large  loss  in  this  section  of  the  line,  which 
aggravates  the  normally  congested  district  and  adds 
materially  to  the  schedule  time  of  each  car.  The 
average  rate  of  speed  of  a  car  after  it  reaches  this 
section  between  Harrison  and  Washington  streets 
IS  on  a  basis  of  a  little  less  tlian  four  miles  an  hour. 
and  as  all  the  cars  on  the  Halsted  street,  Wentworth 
avenue  and  Wallace  and  Center  street  lines  have  to 
pass  through  this  section,  it  presents  a  most  serious 
impediment  to  even  reasonably  good  transportation 
facilities.  In  the  morning  and  evening  hours  the 
loss  between  the  power  stations  and  this  congested 
section  of  the  line  reaches  50  per  cent.,  and  precludes 
any  possibility  of  handling  the  total  number  of  cars 
that  are  obliged  to  pass  through  this  section  of  the 
line  at  a  rate  of  speed  that  would  furnish  good  serv- 
ice. For  the  purpose  of  building  up  this  section  of 
the  line,  and  thereby  furnishing  the  necessary  power 
for  the  cars  to  be  operated,  the  company  has  recently 
installed  a  storage  battery  with  a  capacity  of  1,000 
horsepower  for  a  period  of  one  hour,  but  up  to  the 
present  time  it  has  not  been  so  connected  that  the 
desired  results  have  been  obtained.  .Additional  ap- 
paratus is  also  being  installed  at  one  of  the  power 
houses  for  the  purpose  of  assisting  this  section  of 
the  line,  but  it  will  probably  be  three  or  four  weeks 
before  the  power  is  available,  and  in  any  event  will 
only  be  of  temporary  assistance. 

Starting  and  Stopping  of  Cars. 

There  is  the  same  apparent  loss  in  the  starting 
and  stopping  of  cars  that  was  noted  on  the  Chicago 
Union  Traction  company's  system.  Out  of  the  50 
tests  made,  the  average  time  required  for  the  car 
to  reach  full  speed  from  the  point  of  stop  was  8'/^ 
seconds,  as  against  6'/4  seconds  for  the  same  op- 
eration in  New  York,  and   from  the  time  of  apply- 


would  indicate  that  there  is  a  reasonable  basis  for 
ascribing  the  poorer  showing  of  the  electric  cars,  at 
least  in  part,  to  the  individual  operation  of  the  cars 
in  starting  slowly  and  failing  to  maintain  the  maxi- 
mum speed  as  much  of  the  time  as  possible.  The 
jiigli-average  miles  an  hour  obtained  by  the  cable 
is  certainly  due  to  the  fact  that,  owing  to  its  ina- 
bility to  regulate  its  speed  to  the  individual  car,  it 
is  obliged  to  maintain  the  maximum  speed  for  all 
time  that  the  power  is  applied. 

Electrical   Equipment. 

The  company's  power  houses  are  located  at  Fifty- 
second  street  and  Wabash  avenue  and  at  Forty- 
ninth  street  and  Oakley  avenue.  At  Fifty-second 
street  and  Wabash   avenue  there  is : 

JVabasli  Ai'cnnc — 
Ten   600-horsepower   generators.  ..  .6, 000  horsepower 

Five   1,100-horsepower   engines 5,500  horsepower 

Nineteen    iso-horsepovver  low-pressure  tubular  boil- 
ers. 

Owing  to  the  insufficient  supply  of  boiler  capacity 
at  this  station,  it  is  impossible  to  operate  over  5,000 
horsepower  in  generators  at  any  one  time,  and  the 
maximum  load  on  the  station  equals  the  total  amount 
that  can  be  supplied.  The  engines  in  this  station 
are  of  the  simple  type,  and  are  connected  to  the 
generators  by   means  of  a   rope  drive. 

Oakley  Station — 

The  apparatus  in  this  station  consists  of  the  fol- 
lowing : 

Six  1,000-horsepower  generators. .  .6,000  horsepower 
Three  2,500-horsepower  engines. ..  .7,500  horsepower 
Twenty-four   230-horsepower   boilers. 

The  total  output  in  this  station  in  generator  and 
engine  capacity  equals  6,000  horsepower  and  the 
maximum  load  at  any  one  time  reaches  approxi- 
mately 6,000  horsepower.     The  engines  in  this   sta- 


I  am  of  the  opinion  that  no  better  street-car  serv- 
ice can  be  furnished  by  the  surface  lines  terminating 
in   tTie   downtown    district   until : 

First — Their  lines  are  reconstructed  and  the 
proper  power  delivered  at  the  point  of  greateit  con- 
gestion where  there  is  such  an  abnormal  loss  in 
the  power. 

Second — Until  there  is  a  rearrangement  of  the 
terminal  facilities  in  the  downtown  district  that  will 
remove  the  congestion  on  a  small  section  of  the 
lines,  which  congestion  is  increasing  the  schedule 
of  cars  and  preventing  the  addition  of  more  cars 
to  relieve  traJIKc. 

Third — Correction  in  the  method  of.  stopping  and 
starting  cars  and  the  practice  of  coasting,  or  travel- 
ing on  momentum,  when  the  cars  should  be  oper- 
ated at  a  maximum  speed. 

With  the  exception  of  the  rearrangement  of  the 
terminal  facilities,  the  remedy  lies  with  the  street- 
car companies,  and  not  to  exceed  one  month's  time 
would  be  required  to  correct  the  more  serious  faults 
which  tend  to  impair  the  service. 


Electrical  Tide-indicator.' 

By  L.   Y.   Scheemerhoen. 

The  movements  of  vessels  in  harbors  are  depend- 
ent on  the  exact  stage  of  water  in  the  docks,  chan- 
nels, and  bars  adjacent  to  the  harbor,  and  upon  the 
set,  or  direction,  of  the  tide  at  these  localities.  The 
usefulness  is  obvious  of  infallible  information  upon 
these  points,  available,  in  a  convenient  place,  to  ship 
owners,  seamen,  and  others  interested  in  the  move- 
ment of   vessels. 

Tide  tables,  or  the  theoretic  time  of  daily  high 
and  low  water,  and  the  height  of  the  tide,  for  each 
day  in  the  year,  have  been  developed  by  the  Coast 
and  Geodetic  Survey  for  all  prominent  points  upon 
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ing  the  brakes  until  the  car  reached  a  stop  the  av- 
erage lime  required  was  seven  seconds,  as  against 
five   seconds,  in  New  York. 

I  find  it  is  the  general  practice  of  the  motormen 
to  allow  their  cars  to  coast,  or  run  under  momentum 
without  use  of  current,  from  about  the  time  the 
conductor  signals  them  to  stop  until  the  car  has 
reached  the  approximate  point  at  which  it  is  to  stop, 
at  which  time  the  brakes  are  applied.  There  seems 
to  be  a  serious  loss  of  time  in  following  out  this 
practice,  as  the  speed  of  the  car  begins  to  decrease 
the  moment  the  current  is  turned  off,  while,  by 
maintaining  the  current  on  the  motor,  and  thereby 
maintaining  the  maximum  speed  up  to  a  point  where 
there    is    a    safe    allowance    for    making   a    stop    by 

-^"■'■r  application  of  the  brake,  the  time  schedule 
could   be  very  much   decreased. 

My  observations  in  New  York  were  that  the  maxi- 
mum speed  on  cars  was  maintained  as  much  as  pos- 
sible throughout  the  entire  run,  and  this  seems  nec- 
essary, if  rapid  transit  is  to  be  the  object.  There 
may  be  some  reasons  why  this  maintenance  of  max- 
imum speed  cannot  be  applied  in  Chicago,  but  I  can 
see  no  other  one  than  that  it  effects  a  saving  in 
power  to  the  companies. 

The  car  motors  are  built  for  a  maximum  speed 
of  15  miles  an  hour  with  the  ordinary  number  of 
passengers  upon  the  car  and  with  the  proper  amount 
of  current  furnished  to  the  motor.  The  average 
miles  made  per  hour  by  the  cars,  according  to  the 
company's  schedules,  is  8%,  Including,  of  course, 
all  stops  and  delays.  This  low  schedule  of  8^  miles 
per  hour  Is  undoubtedly  caused  by  Insufficient  power 
furnished  to  the  motors,  on  account  of  the  inade- 
miate  feeder  system  In  the  congested  section  (which 
also  contributes  to  the  slow  acceleration  in  speed) 
and  the  practice  of  coasting,  or  traveling  on  mo- 
mentum, as  now  maintained. 

The  cable  lines,  which  are  subject  to  the  same 
delays  in  traffic,  have  a  maximum  schedule  of  12^ 
miles  an  hour,  and.  according  to  the  company's 
reports,  maintain  ^  a  schedule  of  over  10  miles  an 
hour.     A   comparison  between  these  two   schedules 
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tlon  are  of  the  simple  type,  and  connected  to  the 
generators  by  a  rope  drive. 

While  these  stations  are  in  good  operating  con- 
dition, they  do  not  represent  modern  station  practice, 
either  In  design  or  economy  of  operation.  The  steam 
parts  of  the  stations  are  at  least  10  years  behind 
modern  practice,  and  in  order  to  produce  such  a 
large  quantity  of  power  economically,  it  would  be 
necessary  to  disregard  the  present  steam  apparatus 
and  install  that  which  modern  practice  indicates. 
With  the  use  of  the  apparatus  now  in  service  the 
coal  consumption  must  be  at  least  33%  per  cent, 
more  than  it  would  be  with  modern  machinery, 
and,  while  this  has  no  bearing  on  the  question  of 
furnishing  rapid  transportation,  it  bears  a  certain 
relation  to  the  expense  of  furnishing  good  trans- 
portation and  means  that  what  is  lost  in  the  opera- 
tion of  one  part  of  the  system  will  be  made  up  in 
economies  practiced  in  some  other  part  of  the  sys- 
tem, which  economies  would  more  than  likely  in- 
terfere with  the  proper  service. 

This  company  is  now  installing  2.500  horsepower 
additional  boiler  capacity  at  its  Fifty-second  street 
and  Wabash  avenue  station,  and  has  plans  perfected 
for  the  installation  of  2.000  horsepower  at  Twentieth 
and  State  streets,  which  additional  power  will  tend 
to  improve  the  service,  which  is  now  deficient  on 
account  of  the  lack  of  proper  power. 

Concluding   Observations. 

Everv  facility  for  investigating  the  conditions  with 
the  railway  systems  of  the  two  companies  was  af- 
forded me  and  every  courtesy  possible  was  shown.  I 
was  given  free  access  to  such  of  their  records,  past 
and  present,  as  I  asked  for,  and  there  was  no  disposi- 
tion whatever  to  conceal  anything  regarding  the 
actual  conditions  under  which  the  roads  were  being 
operated. 

My  tests  of  the  time  in  starting  and  stopping 
cars  and  loss  in  line  do  not  quite  agree  with  those 
of  the  railway  companies  which  I  compared  with, 
but  this  is  probably  due  to  the  fact  that  the  tests 
and  records  were  not  made  at  the  same  time. 


the  tidal  waters  of  the  United  States.  The  dally 
time  of  high  and  low  water  bears  a  fixed  relation 
at  each  locality  to  the  time  at  which  the  moon  crosses 
the  meridian  of  the  place  for  which  the  tide  table 
is  calculated,  while  the  daily  relative  position  of  the 
sun  and  moon  at  the  time  when  the  moon  crosses 
the  meridian  determines  the  theoretic  height  of  the 
tide.  This  interval,  which  would  be  correct  but  for 
the  effect  of  wind  and  freshet,  between  daily  high 
and  low  water,  and  the  time  at  which  the  moon 
crosses  the  meridian,  is  called  the  "establishment 
of  the  tides."  For  the  foot  of  Chestnut  street,  Phil- 
adelphia, it  has  been  determined  to  be  as  follows : 
Average  time  of  high  water  after  moon's  meridian 
passage,  one  hour  29  minutes;  average  time  of  low 
water  after  moon's  meridian  pas.sage,  eight  hours 
59   minutes. 

Tide  tables  are  invaluable  guides,  but  they  can 
only  forecast  the  regular  ebb  and  flow  and  cannot 
foretell  the  changes  which  arise  from  abnormal 
meteorological  influences,  such  as  the  effects  of 
floods  in  tidal  areas,  and  the  action  of  winds.  For 
Ibis  reason  the  absolute  tides,  both  In  height  and 
direction,  vary  greatly  from  the  theoretic  tides  indi- 
cated in  the  standard  tide  tables ;  for  example,  the 
absolute  high  or  low  water  may  vary  from  a  few 
tenths  of  a  foot  to  three  or  four  feet  from  the 
theoretic  height  for  any  given  day.  while  the  time 
for  the  change  of  direction  of  the  tide  may  vary 
from  a  few  minutes  to  two  or  three  hours  from  the 
theoretic  time  as  given  in  the  tide  tables. 

The  tidal  indicator  described  takes  all  these  ab- 
normal Influences  into  account,  and  Its  index  arm" 
moves  only  in  consequence  of  changes  In  the  water 
level,  regardless  of  the  cause  or  amount  of  such 
changes;  it  therefore  furnishes  at  all  times  exact 
information  as  to  the  stage  or  height,  and  the  direc- 
tion, or  set,  of  the  tide,  at  the  locality  for  which 
It  records  the  tide. 

At  the  instance  of  the  Philadelphia  Maritime 
Exchange,    the   United    States    Coast    and    Geodetic 

I.  Read  before  the  Ergineers'  Club  of  Philadetpbia  on  No- 
vember 16,  1901. 
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burvey  has  perfected  and  installed  in  the  rooms  of 
ilie  exchange  in  the  Philadelphia  Bourse  an  appa- 
ratus by  which  the  exact  stage  and  character  of  the 
tide  in  the  harbor  can  be  determined  at  a  glance. 
by  means  of  a  dial  electrically  connected  with  the 
tidal  station  at  the  foot  of  Chestnut  street.  The 
tide  indicator  was  designed  and  constructed  by  Dr. 
G.  Hasler,  Berne,  Switzerland,  but  in  the  Coast  and 
Geodetic  Survey  office  this  apparatus  has  been  mod- 
ified, and  has  been  supplemented  by  an  important 
device,  due  to  i\lr.  E.  G.  Fischer,  chief  of  the  in- 
strument division.  The  original  form  of  the  Hasler 
indicator  shows  the  stage  of  the  water  on  the  dial, 
but,  as  modified  by  Mr.   Fischer,  the  dial   not  only 


tubes  (K)  (K')  and  (L)  (L').  In  the  larger  tubes 
(,K)  {K.')  two  cylinders  plunge,  which  are  sus- 
pended from  the  outer  ends  of  the  arm  of  the  levers 
(.H)  (H';  ;  in  the  smaller  tubes  protrude  the  ends 
of  the  contact  rods   (M)    (M'). 

If  the  level  of  the  water  is  lowered,  the  float,  de- 
scending, causes  the  wheel  (E)  to  turn  to  the  right, 
the  lever  (H)  raising  the  cylinder  slowly  until  the 
arm  (c)  trips,  when  the  cylinder  falls,  compressing 
the  air  in  the  large  tube  (K),  raising  the  surface 
of  the  mercury  in  the  tube  (L),  and  producing  a 
brief  contact  with  the  rod  (M),  thereby  completing 
for  a  short  time  the  electric  circuit  which  brings  the 
second    apparatus    into    action.     If    the    water    level 


the  circuit,  in  consequence  of  an  adequate  fall  in 
the  water  level,  attracts  upward  the  armature  (o), 
the  movement  being  transmitted  through  the  various 
sections  of  the  lever  (.p)  to  its  vertical  arm  (q), 
which  is  raised.  The  vanes  of  the  arrow  are  fast- 
ened to  two  small  arbors  (r)  (ri),  to  which  are 
also  attached  the  levers  (s)  (si).  These  levers 
have  slots  in  their  free  ends  which  enclose  a  pin 
that  is  set  in  the  vertical  arm  (q).  As  the  arm 
(q)  rises  in  correspondence  with  a  fall  of  water 
level,  and  the  consequent  effect  upon  (p)  through 
the  intervention  of  the  electromagnet  (m^)  the 
slotted  arms  (s)  (si)  rise  with  it,  revolving  the 
arbors  to  which  the  vanes  are  attached,  and  causing 
tliuni   to  point   downward,  as  in   Fig.  5.     A  rise  in 
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indicates  the  height  of  the  tide,  but  shows  auto- 
matically whether  the  tide  is  rising  or  falling. 

The  Coast  and  Geodetic  Survey  has  had  in  suc- 
cessful operation  for  several  years  tide-indicators 
at  Fort  Hamilton,  in  New  York  harbor;  Reedy  Is- 
land, in  the  Delaware  River,  and  in  San  Francisco 
iiay.  These,  fitted  with  dials  nearly  30  feet  in  di- 
ameter, and  with  figures  and  divisions  which  can 
be  distinguished  at  a  distance  of  several  miles,  have 
indicator  arms  that  are  controlled  by  the  direct  ac- 
tion of  the  changes  of  water  level,  with  which  they 
are  in  close  mechanical  connection.  The  indicator 
in  the  Maritime  Exchange  is  half  a  mile  distant 
from  the  waters  the  changes  of  which  it  records,  and 
would,  with  sufficient  battery  power,  represent  them 
if   a   continent  intervened. 

The  electrical  tide-indicator  consists  of  two  parts, 
one  the  apparatus  shown  in  Figs,  i  and  2,  whereby 
the  rise  and  fall  of  the  water  level  is  utilized  to 
complete  electric  circuits  which,  in  the  second  part 
(Figs.  3,  4  and  5),  through  the  intervention  of  elec- 
tric magnets,  communicate  the  motion  to  the  indi- 
cator arm  and  device  by  which  the  required  informa- 


ELECTRICAL    TIDE-INDICATOR. 

rises,  the  counterpoise  (D)  makes  the  wheel  (E) 
turn  to  the  left,  and  the  mechanism  on  the  right  of 
Fig.  2,  operating  in  a  similar  manner,  through  a 
second  circuit  and  set  of  electromagnets,  produces 
opposite   indications  on  the   dial. 

The  mechanism  of  the  apparatus  in  the  exchange 
is  shown  by  Figs.  3,  4  and  5.  On  an  SYhor  (UU) 
(Fig.  3),  which  carries  the  indicator  arm  (T),  two 
pairs  of  wheels  (N)  (0)  and  (N')  (O')  turn;  each 
pair  is  riveted  on  a  common  barrel.  A  rod,  fixed 
in  the  middle  of  the  arbor  (UU)  carries  at  one  end 
a  wheel  (R),  which  engages  the  wheels  (N)  (N') 
and  at  the  other  end  a  counterpoise. 

On  the  completion  of  the  circuit  in  the  apparatus  at 
the  tidal  station  (Figs,  i  and  2),  if  the  battery  current 
passes  through  the  electromagnet  (mj)  (Fig.  3), 
the  latter  attracts  the  armature  (ai)  ;  with  the  in- 
terruption of  the  current  a  coil  spring  draws  back 
the  armature  lever,  and  the  pawl  (ki)  makes  the 
wheel  (N')  advance  one  tooth.  If  the  current  passes 
through  the  electromagnet  (m),  it  is  the  wheel  (N) 
which  turns  one  tooth.  The  wheels  (N)  and  (N') 
arc  each  equipped  with  a  safety  pawl  (t)    (ti),  which 


the  water  level,  causing  an  opposite  change  in  the 
movement  of  the  various  sections  of  the  lever  (p), 
swings  (s)  and  (si)  down,  and  causes  the  vanes  to 
point  upward  (as  in  Fig.  4),  by  means  of  electro- 
magnet   (m),    in   series   with   electromagnet    (ms) 

The  dial  prepared  for  the  apparatus  in  Philadel- 
phia is  divided  so  as  to  show  the  various  stages  of 
the  water  level  from  three  feet  below  mean  low 
water  to  nine  feet  above  the  same  plane.  The  indi- 
cator arm  moves  for  every  change  of  one-tenth  of  a 
foot  in  elevation.  Fig.  4  represents  a  rising  tide; 
Fig.  6  shows  the  arm  changing  from  a  rising  to  a 
falling  tide;  Fig.  5  indicates  a  falling  tide. 

The  above-described  electrical  tide  indicator  was 
installed  on  August  26,  1901,  and  has  been  in  suc- 
cessful  operation  since  the   date  named. 


Nernst  Lamps  in  Florida. 

An  up-to-date  electric  lighting  plant  has  recently 
been  installed  for  the  station  of  the  Florida  East 
Coast  railway  at  St.  Augustine,  Fla.  It  includes  a 
1,100-volt,   two-phase,  60-kilowatt   Westinghouse   al- 


< FitiSiiyial  indicaiingtal&thgilde.. 


^ 


^3  4 


3^ 


Rl- 


/ 


■CP\ 


U.S.COAST&GTODETIC  SURVEY.^ 


f  t-'lij  G)  JJial.  wluti,  rJi/ifUfiitif. 


■->> 


tion  concerning  the  height  and  character  of  the  tide 
is  displayed  to  the  public.  The  first  apparatus  is 
established  in  the  tidal  station  at  the  foot  of  Chestnut 
street ;  the  second  is  in  the  Maritime  Exchange,  and 
the  two  are  connected  by  properly  insulated  wires. 
An  arbor  (A)  behind  the  apparatus  case  (Figs. 
I  and  2)  carries  two  brass  drums  (B)  and  (B'). 
From  (B)  the  float  (C)  is  suspended,  and  from 
(B')  the  counterpoise  (D).  The  same  arbor  in  the 
interior  of  the  case  carries  the  six-toothed  wheel 
(E).  Above  the  ratchet  wheel  is  placed  a  three- 
armed  lever,  movable  about  the  center  (a)  ;  the  two 
horizontal  arms  carry  the  pins  (b)  (_h')  ;  the  ver- 
tical arm  (c)  engages  into  the  teeth  of  the  ratchet 
wheel.  The  pins  fb)  (b')  rest  on  the  short  arms  of 
the  levers  (H)  (H')-  Resting  on  the  bottom  of  the 
apparatus  case  are  two  iron  reservoirs  (I)  (I'),  con- 
"  taining  mercurj-,   and  which  are  equipped  with  the 
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permit  of  revolution  only  in  one  direction.  When 
the  wheel  (N')  advances  one  tooth,  the  wheel  (R) 
and  the  arbor  (UU),  with  indicator  arm  (T),  turn 
in  the  same  direction,  while  the  wheels  (N)  and 
(O)  are  held  in  repose  by  the  pawl  (t).  If  the 
current  passes  through  the  electromagnet  (m),  the 
wheel  (N)  turns  backward  one  tooth  and  the  indi- 
cator arm  a  space  indicating  a  change  in  water  level 
of  one-tenth  of  a  foot,  while  the  wheels  (N')  (O  ) 
remain   unmoved. 

The  direction  of  the  arrow  in  the  center  of  the 
dial  (Figs.  4,  S  and  6)  shows  whether  the  water  level 
is  rising  or  falling.  This  indication  is  secured  by 
the  use  of  two  electromagnets  in  series  with  (m) 
and  (m.).  and  a  system  of  levers  which  control  the 
position  of  the  vanes  which  make  the  head  of  the 
arrow.  The  electromagnet  (m-)  (Fig.  3)  is  in  the 
same   circuit   with    (mO,  and  on  the  completion  of 


ternator,  with  a  two-panel  high-potential  switch- 
board and  a  125-horsepower  Westinghouse  standard 
engine.  The  plant  supplies  light  to  28  Western 
Electric  arcs  and  550  i6-candlepower  incandescent 
lamps  in  the  shops,  offices  and  yards.  Seven  single- 
glower  Nernst  lamps  of  the  outdoor  type  have  been 
ordered  to  help  light  up  the  platform  of  the  station. 
.\n  intercommunicating  telephone  system  connects 
the  offices,  shops  and  yards  and  has  proved  very  effi- 
cient. The  plant  has  been  installed  under  the  super- 
vision of  Ira  Blalock,  electrician  for  the  railway 
company.  ^^^^^^^^_____^ 

It  is  said  that  the  Nordiske  Telegraf  company, 
w-hich  has  for  some  time  planned  to  establish  cable 
connections  between  Denmark  and  Iceland,  has,  for 
the  present,  abandoned  its  plans  in  order  to  await 
the   results  of  Marconi's  invention. 
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San  Antonio,  Texas,  April  18th  to  21st. 

Automobile  Show,  Washington,  D   C,  April. 

American  Institute  of  Electrical  Engineers  (annual  business 
meeting),  New  York  city,  May  soih. 

Cauddiao  Electrical  association,  Quebec,  June  nth  to  13th. 

American  Institute  of  Electrical  Engineers  (annual  convention), 
Great  Barrington.  Mass  .  June  i7tb  to  20th. 

Northwestern  Electrical  association,  Chain-o'-Lakes,  Wau- 
paca, Wi  =  .,  June  25tb.  25th  and  27th. 

Independent  Telephone  association  of  Wisconsin.  Waupaca, 
Wis..  ]une  25111,  2Gih  and  27th. 
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If  there  is  a  possible  cliance  to  mal<e  money,  no 
matter  by  wliat  sudden  turn  of  fortune,  it  is  not 
long,  nowadays,  before  a  company  is  formed  to 
exploit  the  opportunity.  A  case  in  point  is  afforded 
t)y  the  teleplione-rate  situation  in  Cliicago.  Judge 
I'uley  has  decided  that  the  Chicago  Telephone  com- 
|)any  is  not  entitled,  under  its  franchise,  to  charge 
more  than  a  maximum  of  $125  a  year  for  its  busi- 
ness service  in  the  downtown  district.  The  case 
has  been  appealed,  but  in  the  meantime  the  question 
arises  whether  the  company  is  liable  for  back  rentals, 
it  having  exacted  a  rate  of  $175  per  annum  from 
a  portion  of  its  subscribers  for  eight  or  nine  years. 
No  sooner  docs  this  opportunity  arise  than  a  com- 
pany is  incorporated  upder  the  laws  of  the  state 
of  Illinois  "for  the  purpose  of  recovering  for  sub- 
.'Jcribers  of  the  Chicago  Telephone  company  the 
money  paid  in  excess  of  the  legal  rate."  It  notifies 
telephone  subscribers  that  it  will  be  pleased  to  under- 
take the  collection  of  their  claims  for  one-third  of 
the  amounts  recovered.  This  unique  eiiterprise  cer- 
tainly throws  a  new  light  on  the  money-making  pos- 
sibilities of  the  telephone  business  without  ex- 
changes, wires  or  instruments.  The  amount  of  ex- 
cess back  rentals  is  estimated  at  from  $1,500,000  to 
$2,500,000,  so  that  if  the  "adjustment"  company  can 
corral  a  respectable  portion  of  the  claims,  33  1-3  per 
cent,  of  the  recoveries,  if  it  is  successful,  will  amount 
to  a  considerable  sum. 
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One  of  the  various  Panama  Canal  projects  has  a 
feature  of  exceptional  interest  to  electrical  men. 
This  is  a  new  route,  called  the  Mandingo  route,  which 
starts  from  the  Mandingo  Bay,  in  the  Gulf  of  San 
Bias,  tunnels  through  the  Cordillera  for  about  five 
miles,  and  then  cuts  through  hard  rock  and  level 
country  for  about  20  miles,  straight  to  the  Bay  of 
Panama.  This  proposed  line  differs  from  all  other 
isthmus  routes  in  that  it  makes  no  use  of  stream  or 
lake,  but  is  a  direct  cut  from  ocean  to  ocean.  The 
one  unique  engineering  problem  is  a  ship  tunnel,  five 
miles  long,  202  feet  high  and  about  200  feet  wide. 
Electric  lights  would  make  the  tunnel  bright  as 
day ;  deep  shafts  would  ventilate  it,  and  by  an  elec- 
tric towing  system  the  vessels  would  be  pulled  back 
and  forth  through  it.  Senator  Scott  of  West  Vir- 
ginia, who  appears  to  be  in  some  measure  the  cham- 
pion of  this  plan  in  the  United  States  Senate,  says 
tliat  for  the  following  reasons  he  believes  that  the 
San  Bias  or  Mandingo  Bay  route  is  the  only  feasible 
and  practicable  sea-level  canal  route :  Its  healthy 
location ;  its  shortness ;  its  magnificent  harbors ;  its 
total  absence  of  locks;  the  possibility  of  working 
gangs  of  men  night  and  day  in  the  wet  and  dry 
seasons,  under  good  sanitary  conditions ;  the  very 
important  consideration  that  by  this  route,  and  no 
other,  sailing  vessels  could  be  towed  by  electric 
power,  by  night  as  well  as  by  day,  thus  effecting  a 
great  saving  of  time  and  expense;  the  economical 
maintenance  of  the  canal  when  completed ;  the  per- 
manency of  its  rock  bed  and  the  absence  of  earth 
embankment ;  the  desirable  fact  that  it  can  be  con- 
structed with  three,  or,  at  most,  five,  years. 

It  is  perhaps  unlikely  that  the  proposed  ship  tun- 
nel will  ever  be  built,  the  older  canal  projects  hav- 
ing so  much  greater  attention  and  so  many  conces- 
sions of  one  sort  and  another,  but  the  scheme  is 
certainly  a  bold  and  original  one.  Electric  power 
could  undoubtedly  perform  the  work  expected  of 
it ;  but  tlie  working  out  of  the  details  would  involve 
many  interesting  features. 


An  editorial  writer  on  a  New  York  daily  news- 
paper rode  uptown  in  a  New  York  street  car  after 
dark  the  other  day  and  was  annoyed  by  the  number 
of  times  the  lights  went  out  when  he  would  fain 
have  been  uninterrupted  in  his  enjoyment  of  the 
good  things  that  were  to  be  found  on  the  editorial 
page  of  his  favorite  journal.  He  "kept  tab"  on  this 
source  of  discomfiture  and  wrote  a  piece  on  the 
subject  when  he  returned  to  the  office,  suggesting 
that  it  ought  to  be  no  great  trick  to  supply  some 
source  of  current  to  be  automatically  switched  in 
when  the  trolley,  or  the  plow,  as  in  this  particular 
case,  was  out  of  contact  with  the  outside  conducting 
wire  or  bar.  The  grievance  was  one  that  the  public 
was  familiar  with,  and  remedies  were  suggested.  A 
"Consulting  Engineer"  said  promptly  that  "a  small 
storage  battery  would  readily  cure  the  whole  trouble." 
This,  however,  is  not  so  obvious  as  it  would  seem. 


Street-car  lamps  are  usually  wired  five  in  series  on 
a  550-volt  circuit,  and  a  battery  adapted  to  operate 
such  a  circuit  would  need  something  like  250  cells 
and  would  not  be  small  at  all.  Of  course,  an  alter- 
native circuit  of,  say,  50-volt  lamps,  could  be  ar- 
ranged, but  even  in  that  case  the  battery  would  be 
undesirable,  and  an  elaborate  automatic  device  must 
needs  be  planned  to  make  the  lighting  continuous, 
or  practically  continuous.  A  somewhat  more  prac- 
ticable suggestion  is  that  each  car  have  two  trolleys 
or  plows,  as  the  case  might  be,  one  to  be  always  in 
circuit.  But  this  would  introduce  complications 
which  would  probably  hamper  the  operation  of  the 
car  more  than  the  slight  improvement  would  be 
worth.  It  is  not  impossible,  of  course,  to  light  elec- 
tric cars  in  such  a  manner  that  the  lamps  shall  be 
entirely  independent  of  the  perturbations  of  the 
power  circuit.  Hardly  anything  is  impossible;  but 
to  devise  a  simple  system  that  shall  be  workable 
without  adding  to  the  duties  of  the  already  har- 
assed conductor  is  no  easy  task.  And,  after  all,  the 
defect,  while  it  certainly  does  exist,  is  not  very  seri- 
ous, when  one  stops  to  reflect  on  the  average  quality 
of    street-car    lighting    in    the    old    horse-car    days. 


A  VERY  interesting  case  was  recently  decided  in 
Connecticut,  in  which  the  principle  of  telephone  com- 
petition by  agreement  with  a  municipality  was  in- 
volved. The  suit  was  brought  by  the  city  of  New 
Britain  against  the  New  Britain  Telephone  company. 
It  appeared  that  in  exchange  for  certain  rights  and 
privileges  granted  by  the  city  to  the  company,  the 
city  obtained,  among  other  things,  by  written  agree- 
ment, the  right  to  have  telephonic  service  in  all  the 
city  departments  at  an  agreed  annual  price  for  20 
years.  No  question  was  raised  as  to  the  right  of 
the  parties  to  enter  into  this  particular  agreement, 
and  the  Supreme  Court  of  Errors  of  Connecticut 
says  that,  so  far  as  it  is  aware,  it  could  not  be  suc- 
cessfully questioned.  That  agreement,  the  court 
goes  on  to  say,  showed,  on  its  face,  that  the  city 
was  interested  for  itself,  and  not  for  the  general 
public  of  the  city  or  elsewhere,  in  having  the  tele- 
phone company  keep  control  of  its  telephone  busi- 
ness, and  remain  capable  of  performing  its  agree- 
ments. 

To  secure  this,  a  bond  was  drawn,  in  which  the 
company  agreed,  in  effect,  (i)  not  to  sell  its  prop- 
erty, (2)  not  to  transfer  to  others  the  control  of 
its  business  and  (3)  not  to  cease  to  compete  with 
the  rival  company.  The  court  says  that  if  the  city 
could,  for  its  own  benefit,  enter  into  the  first  or 
principal  agreement,  it  is  difficult  to  see  why  it  could 
not  also  enter  into  the  subsidiary  agreement,  to  se- 
cure the  more  effectual  performance  of  the  first. 
It  thinks  that  the  parties  had  the  right  to  make  and 
enter  into  both  of  these  agreements,  and  that,  upon 
the  face  of  the  instruments  embodying  these  agree- 
ments, there  was  nothing  that  appeared  to  be  beyond 
the  powers  of  either,  or  against  public  policy.  To 
this  it  adds  that  the  question  whether  tliese  Rarties, 
without  having  entered  into  the  first  agreement, 
could  make  one  like  the  second,  for  the  sole  purpose 
of  securing  competition  between  the  rival  telephone 
companies  for  the  benefit  of  the  general  public,  was 
not  presented  in  the  case,  and  upon  it  no  opinion 
was  expressed.  Furthermore,  the  court  does  not 
consider  that  it  was  error  to  award  as  damages  the 
full  amount  of  the  bond,  $2,500,  for  a  breach  of  the 
agreement  made  with  the  city.  That  is  to  say,  it 
holds  that  an  enforceable  stipulation  as  to  liquidated 
aamages  was  contained  in  the  provision  in  the  bond 
that  in  case  of  the  company  ceasing  its  competition 
with,  or  coming  under  the  control  of,  a  certain  other 
named  telephone  company,  or  its  assigns  or  suc- 
cessors, then,  in  that  event,  the  sum  of  $2,500  should 
be  considered  as  liquidated  damages,  and  the  full 
amount  thereof  should  be  paid  to  the  city.  A  reason 
given  for  this  is  that  it  was  evident  that  the  dam- 
ages upon  a  breach  of  such  an  agreement,  in  the 
absence  of  any  agreement  about  them,  would  be 
very  uncertain  in  amount,  and  would  not  be  readily 
susceptible  of   proof   if  contested. 

While  the  court  expressly  states  that  it  does  not 
pass  on  the  naked  proposition  of  an  agreement  for 
the  sole  purpose  of  securing  competition  between 
rival  telephone  companies,  it  does  intimate  that  such 
an  agreement  is  not  contrary  to  public  policy,  and 
the  whole  trend  of  the  opinion  seems  to  be  that  there 
is  no  reason  why  such  agreements  should  be  un- 
favorably  regarded  'by  the   courts. 
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White    Lightning-arrester    Patent     Up- 
held. 

In  St.  Louis  on  February  24th  the  United  States 
Circuit  Court  of  Appeals  (Judges  Caldwell,  Sanborn 
and  Thayer)  handed  down  a  decision  upholding  the 
patent  for  a  lightning  arrester  for  telephone  circuits 
(No.  438,788)  granted  to  Anthony  C.  White  on  Oc- 
tober 21,  1S90.  This  patent  was  assigned  to  the 
\\"estern  Electric  company,  which  brought  suit 
against  the  Kinloch  Telephone  company  and  Samuel 
M.  Kennard  of  St.  Louis  for  infringement  in  using 
a  lightning  arrester  invented  by  Frank  B.  Cook  and 
covered  by  United  States  patent  No.  658,976,  issued 
October  2,  1900.  The  case  was  argued  before  Judge 
Marshall  of  the  Circuit  Court,  and  a  decision  in 
favor  of  the  complainant  w-as  rendered  last  June. 
From  this  decision  an  appeal  was  taken  to  the  Court 
of  Appeals,  and  the  appeal  w-as  argued  last  De- 
cember. jMr.  George  P.  Barton  and  jNlr.  Dewitt  C. 
Tanner  appeared  for  the  Western  Electric  company 
and  Mr.  Charles  C.  Bulkley  for  the  appellants.  It 
was  Mr.  Tanner's  maiden  argument  in  the  Circuit 
Court  of  Appeals,  and  he  acquitted  himself  with 
much  credit.  The  appellate  court  has  now  upheld 
Judge  Marshall's  decision  and  the  patent.  The 
opinion  of  the  court,  which  was  delivered  by  Judge 
Sanborn,  follows  in  full : 

This  is  an  appeal  from  a  decree  which  enjoined 
the  defendants,  the  Kinloch  Telephone  company  and 
Samuel  M.  Kennard,  from  infringing  upon  the  first 
claim  of  letters  patent  No.  438,711)8  for  a  potential 
discharger,  issued  October  21,  1890,  to  Anthony  C. 
White.     This  is  the  claim: 

"I.  A  potential-discharging  protector  or  lightning 
arrester,  comprising  two  conducting  plates  placed 
with  parallel  surfaces  closely  adjacent  to  each  other, 
adapted  to  be  connected,  respectively,  with  an  electric 
circuit  and  the  earth,  and  an  interposed  thin  dielec- 
tric, one  of  the  said  plates  having  a  plug  or  mass 
of  easily  fusible  conducting  material  imbedded  in 
its  approximate  surface,  substantially  as  hereinbe- 
fore  described,   and   for  the  purpose   specified." 

The  device  protected  by  this  claim  consists  of  an 
upper  conducting  plate,  preferably  of  carbon,  elec- 
trically connected  with  the  line  to  be  protected  and 
provided  with  a  perforation  in  its  lower  surface 
tilled  with  a  plug  of  some  easily  fusible  material  or 
alloy,  a  low'er  conducting  plate  of  carbon  electrically 
connected  with  the  earth  by  w'ire,  and  a  thin  dielec- 
tric partition,  preferably  of  mica,  slotted  in  the 
middle  opposite  the  fusible  plug  and  securely  fast- 
ened between,  and  in  contact  with  the  plates.  The 
purpose  of  this  combination  is  to  protect  telephone 
and  other  apparatus  used  in  connection  with  electric 
currents  of  low  intensity  from  injury  by  means  of 
currents  of  electricity  of  high  potential  which  occa- 
sionally intrude  upon  telephone  and  telegraph  wires 
when  they  are  accidentally  crossed  with  electric  cur- 
rents conducting  heavy  electric  and  power  currents 
developed  under  high  potential,  or  when  by  induc- 
tion or  a  stroke  of  lightning  atmospheric  electricity 
charges  them.  The  patentee  stated  the  object  he 
sought  to  attain  in  his  specifications  very  clearly  in 
the  following  terms: 

"The  object  of  my  present  invention  is  to  provide 
an  improved  form  of  the  second  element  of  this 
system  of  protection,  namely,  the  'lightning  arrester' 
or  'potential  discharger,'  which  can  be  applied  with 
equal  facility  to  either  metallic  or  earth-completed 
circuits;  which  shall  not  involve  the  normal  con- 
ductive connection  of  an  earth  wire  to  the  circuit; 
which  can  readily  be  adjusted  to  discharge  with  any 
given  or  desired  potential;  which  shall  be  equally 
efficient,  whether  the  charge  coming  on  the  circuit 
be  a  transient  and  instantaneous  impulse,  as  in  the 
case  of  lightning,  or  a  sustained  and  protracted  im- 
pulse, as  in  the  case  of  a  cross  with  a  dynamo  cir- 
cuit operated  under  any  electromotive  force  exceed- 
ing the  minimum  to  which  the  appliance  is  set,  and 
which,  in  the  latter  event,  w^ill  rapidly  and  certainly 
establish  a  short-circuit  to  earth,  thereby  effecting 
a  discharge  w'hich  is  permanently  maintained  as 
long  as  the  charge  continues,  and  preventing  the 
said  charge,  irrespective  of  the  period  of  its  con- 
tinuance, from  causing  injury  to  cable  or  apparatus." 

The  combination  which  White  described  and 
claimed  accomplishes  the  purpose  for  which  he  con- 
structed it.  The  conducting  plates  are  located  at 
such  a  distance  apart  that  the  air  dielectric  in  the 
slot  of  the  partition  prevents  the  legitimate  operating 
currents  of  the  circuits  with  which  the  device  is 
connected  from  leaving  those  circuits,  and  they  pass 
on  and  perform  their  appropriate  w-ork.  If,  how- 
ever, a  transient  charge  of  electricity  of  dangerously 
high  potential,  due  either  to  lightning,  a  momentary 
dynamo  cross,  or  to  any  other  similar  accident,  in- 
trudes upon  the  line,  this  charge  passes  to  the  earth 
by  means  of  a  disruptive  discharge  across  the  di- 
electric of  air  between  the  plates.  If  such  a  charge 
persists,  the  sparks  of  discharge  develop  into  an  arc 
between  the  plates,  through  which  a  current  passes 
to  the  earth.  This  current  heats  the  plates  and 
fuses  the  material  composing  the  plug.  As  this  ma- 
terial melts,  it  runs  dow-n  into  the  slot  between  the 
plates  and  forms  a  conducting  link  between  them. 
The  current  then  follows  this  link,  the  arc  is  ex- 
tinguished, the  fused  metal  cools  and  forms  a  solid 
and  permanent  conductor  betw-een  the  plates,  which 
safely  leads  the  trespassing  current  to  the  earth. 
In  this  way  the  legitimate  operating  currents  of  the 
protected    lines    are   repelled    by   the   thin   dielectric 


and  prevented  from  short-circuiting  to  the  earth 
through  the  potential  discharger,  while  both  the 
transient  and  persisting  charges  of  dangerous  in- 
tensity are  led  off  the  line  and  to  the  earth  b,  it 
without  injury  to  the  telephone  or  other  apparatus 
connected    with    the    protected    lines. 

The  novelty,  utility  and  patentability  of  this  com- 
bination are  conceded.  But  the  decree  of  the  court 
below  is  challenged  on  the  ground  that  the  device 
used  by  the  appellants  does  not  infringe  upon  the 
patent  to  White.  The  appellants'  device  consists 
of  two  plates  of  the  same  character,  electrically  con- 
nected and  used  in  the  same  w-ay  as  the  conducting 
plates  of  White,  a  silk  dielectric  partition  between 
them  and  two  leaden  balls  or  shot,  secured  by  w-ax, 
one  in  a  perforation  in  the  inner  surface  of  the  upper 
plate  and  the  other  in  a  hole  in  the  inner  surface 
of  the  lower  plate.  The  appellants  dp  not  claim  to 
escape  liability  for  infringement  on  account  of  the 
substitution  of  the  silk  dielectric  for  the  slotted 
mica  partition,  because  White  describes  and  claims 
a  thin  dielectric  of  any  suitable  material,  and  his 
slotted  partition  is  only  the  preferable  form  of  that 
dielectric.  The  shot  secured  in  the  plates  by  wax 
discharge  the  function  of  White's  fusing  plug.  A 
transient  charge  of  dangerous  intensity  produces  a 
disruptive  discharge  through  the  interstices  in  the 
silk  partition.  When  this  discharge  continues,  forms 
an  arc,  and  develops  sufficient  heat,  the  silk  is  burned 
away,  the  wax  is  melted,  the  shot  roll  down  together 
and  form  a  conducting  link  between  the  plates 
through  which  the  dangerous  current  is  led  to  the 
earth. 

The  arguments  advanced  in  support  of  the  con- 
tention that  this  device  of  the  appellate  does  not  in- 
fringe upon  that  of  White  are  (i)  that  the  patentee, 
by  the  terms  of  his  claim  and  specification,  restricted 
his  monopoly  to  the  use  of  a  "plug  or  mass  of  easily 
fusible  conducting  material,"  to  constitute  the  con- 
ducting link  between  the  carbon  plates,  and  the  de- 
fendants do  not  use  easily  fusible  material  for  that 
purpose,  but  leaden  balls  or  shot,  which  cannot  be 
readily  fused,  and  (2)  that  when  attention  is  given 
to  the  parts  w-hich  really  do  the  work  the  device 
of  the  appellants  does  not  perform  its  function  in 
substantially  the  same-  way  as  the  device  of  White, 
because  the  w-ax,  the  fusible  material  of  the  ap- 
pellants, is  not  essential  to  the  operation  of  their 
combination,  but  is  a  mere  means  of  assembling  and 
holding  the  parts  of  the  device  in  its  construction, 
while  the  fusible  material  of  White  is  indispensable 
to   the   operation   of   his   device. 

It  is  true  that  the  statute  requires  the  inventor 
to  particularly  point  out  and  distinctly  claim  the 
improvement  or  discovery  which  he  seeks  to  secure 
( Rev.  St.,  section  4888)  and  that  when  he  has  made 
his  claims  he  has  thereby  disclaimed  and  abandoned 
to  the  public  all  other  combinations  and  improve- 
ments that  are  not  mere  invasions  of  the  device, 
combination  or  improvement  which  he  claims.  [Here 
a  number  of  cases  are  cited.] 

But  it  is  no  less  true  that  a  copy  of  the  thing 
described  and  claimed  in  a  patent,  either  wdthout 
variation  or  with  such  variations  as  are  consistent 
with  its  being  in  substance  the  same  thing,  is  for 
all  the  purposes  of  the  patent  law  the  same  device 
or  combination  as  that  described  in  the  patent. 
(.Burr  V.  Duryee,  i  Wall.,  531,  573.)  One  who 
claims  and  secures  a  patent  for  a  new  machine  or 
combination  thereby  necessarily  claims  and  secures  a 
patent  for  every  mechanical  equivalent  for  that  de- 
vice or  combination,  because,  wit'nin  the  meaning  of 
the  patent  law,  every  mechanical  equivalent  of  a 
device  is  the  same  thing  as  the  device  itself.  More- 
over, in  determining  what  is  a  mechanical  equivalent 
of  a  given  device,  where,  as  in  the  case  at  bar,  form 
is  not  the  essence  of  the  invention,  forms  and  names 
are  of  little  significance.  The  similarities  and  dif- 
ferences of  machines  and  combinations  are  to  be 
determined  by  the  offices  or  functions  which  they 
perform,  by  the  principles  on  which  they  are  con- 
structed and  by  the  modes  which  are  used  in  their 
operation.  A  device  which  is  constructed  on  the 
same  principle,  which  has  the  same  mode  of  opera- 
tion and  which  accomplishes  the  same  result  ^  as 
another  by  the  same  or  by  equivalent  mechanical 
means  is  the  same  device,  and  a  claim  in  a  patent 
of  one  such  device  claims  and  secures  the  other. 
(Machine   Co.  v.   Murphy,  97  U.   S.,   120,   125.) 

Mere  changes  of  the  form  of  a  device  or  of  some 
of  the  mechanical  elements  of  a  cqmbination  secured 
Ijy  a  patent  will  not  avoid  infringement  where  the 
principle  or  mode  of  operation  is  adopted,  unless 
the  form  of  the  machine  or  of  the  elements  changed 
is  the  distinguishing  characteristic  of  the  invention. 
[Citations.] 

In  the  light  of  these  principles  of  law,  how  can 
the  contention  of  the  appellants  be  sustained?  It 
is  conceded  that  the  wire  connections,  the  plates  of 
the  appellants'  combination  and  their  silk  dielectric 
are  the  mechanical  equivalents  of  the  like  connec- 
tions, the  plates  and  the  slotted  dielectric  of  the 
patented  device.  It  is  conceded  that  the  appellants' 
combination  performs  the  same  function  discharged 
by  that  of  the  complainant.  The  only  question  is 
whether  the  means  used  by  the  appellants  to  produce 
the  metallic  conducting  link  between  the  plates  are 
the  mechanical  equivalents  of  the  plug  of  easily 
fusible  material  adopted  by  White.  The  principle  on 
which  White's  device  for  the  production  of  this  con- 
ducting link  is  constructed  is  to  secure  the  material 
for  it  in  the  face  of  one  of  the  plates  until  it  is 
released  by  the  heat  of  the  plate  after  an  arc  has 
been  formed  between  the  plates.  The  device  of  the 
appellants   is   constructed   upon    the   same   principle. 


The  shot  are  held  in  holes  in  the  faces  of  the  plates 
until  the  heat,  produced  by  the  arc  between  them, 
melts  the  wax  and  releases  the  leaden  balls.  The 
mode  of  operation  whereby  White  forms  the  metal- 
lic conducting  link  between  the  plates  is  that  of  the 
heat  of  the  plates  resulting  from  the  continual  main- 
tenance of  an  arc  between  them  melts  his  fusible 
material  in  the  upper  plate  so  that  it  runs  down  be- 
tween the  plates  and  forms  the  conducting  link. 
Tlie  mode  of  operation  of  appellants'  device  is  that 
the  heat  of  the  plates  resulting  from  the  continued 
maintenance  of  an  arc  between  them  melts  the  wax 
which  holds  the  shot  in  their  holes,  and  they  run 
down  between  the  plates  and  form  the  conducting 
link.  Thus  it  will  be  seen  that  the  two  devices  are 
constructed  upon  the  same  principle,  that  they  have 
the  same  mode  of  operation,  that  they  accomplish 
the  same  result,  and  that  the  same  means  whereby 
they  reach  it  are  mere  mechanical  substitutes  for 
each  other.  When  the  fact  was  discovered  and 
illustrated  by  the  fusible  plug  in  the  carbon  plate 
of  White  that  material  held  in  the  face  of  a  plate 
until  the  latter  was  heated  by  a  persistent  arc  so 
that  it  would  melt  and  release  the  plug,  prevented 
the  formation  of  the  metal  conducting  link  between 
the  plates  until,  and  produced  it  at  the  proper  time 
to  discharge  the  function  of  the  patented  device,  a 
shot  or  a  piece  of  insoluble  conducting  material  of 
any  kind  held  in  the  face  of  a  plate  by  wax  or  any 
other  fusible  material  so  that  it  would  be  prevented 
from  making  the  metal  conducting  link  until  the 
proper  time  and  would  then  be  released  and  form 
the  link  by  the  melting  of  the  wax  or  £he  other 
material  so  that  the  function  of  the  device  -vvoiild 
be  properly  discharged,  became  the  plain  mechanical 
equivalent  of  White's  fusible  plug  and  was  in  legal 
effect  the  same  thing  as  that  plug,  because  it  was 
an  evident  mechanical  substitute  for  it,  used  for 
the  same  purpose  and  accomplishing  the  same  result. 
The  result  is  that  White's  claim  of  his  device  was. 
within  the  meaning  of  the  patent  law,  a  claim  of 
the  device  of  the  appellants  as  much  as  of  his  own 
device,  and  he  did  not  surrender  or  abandon  to  the 
public  that  combination  or  any  similar  mechanical 
equivalent   of   his    invention. 

An  attempt  is  made  to  escape  from  this  conclusion 
under  the  rule  that  if  the  element  substituted  for 
the  one  withdrawn  has  been  discovered  since  the 
date  of  the  patent,  it  cannot  be  said  to  be  its  me- 
chanical equivalent.  (Gould  v.  Rees,  15  Wall.,  187, 
193.)  Counsel  for  the  appellants  says  that  the  shot 
and  the  wax  have  been  discovered  since  the  patent 
to  White,  and  have  been  secured  by  a  subsequent 
patent  to  Frank  B.  Cook,  No.  658,976,  dated  October 
2,  1900.  It  is  true  that  such  a  patent  has  been  is- 
sued; but  it  is  too  plain  for  argument  or  serious 
consideration  that  there  was  neither  discovery  nor 
invention  in  perceiving  or  applying  to  the  device  of 
the  complainant  the  fact  that  an  insoluble  metal 
secured  by  wax  or  other  fusible  material  was  the 
mechanical  equivalent  of,  performed  the  same  func- 
tion and  worked  the  same  result  as  the  fusible  plug 
of  White,  and  could  be  effectually  used  as  its  sub- 
stitute. The  shot  and  wax  were  not,  therefore,  new- 
ly discovered  elements,  but  constituted  a  mere 
mechanical  substitute  for  the  element  which  White 
described  and  claimed. 

The  second  position  of  counsel  for  the  appellants 
is  that  they  do  not  infringe,  because,  when  attention 
is  paid  to  the  parts  which  really  do  the  work,  their 
device  does  not  accomplish  its  result  in  the  same 
way  as  does  that  of  the  complainant.  (Machine 
Co.  v.  Murphy,  97  U.  S.,  120,  125;  Cahoon  v.  Ring, 
Fed.  Cas.,  No.  2292.)  It  is  contended  that  in  the 
combination  of  White  the  fusible  material  forms 
the  conducting  link  between  the  plates,  while  in  the 
device  of  the  appellant  the  fusible  material,  the  wax, 
does  nothing  at  all,  but  is  simply  used  to  hold  the 
shot  in  place  while  the  machine  is  constructed, 
rhere  is  testimony  in  the  record  in  support  of  this 
statement  of  the  purpose  and  use  of  the  wax,  but 
it  is  not  convincing  evidence.  The  patent  to  (look, 
in  practical  accord  with  the  description  in  which 
the  device  of  the  appellants  is  constructed,  shows 
dearly  that  the  purpose  of  the  wax  was  not  to  hold 
the  leaden  balls  until  the  combination  was  made,  but 
to  withhold  them  after  its  construction,  so  that  they 
would  not  close  the  circuit  until  the  wax  was  melted 
into  a  liquid  by  means  of  the  heat  created  by  the 
abnormal  disruptive  discharge  of  the  current  across 
the  dielectric  between  the  plates  and  then  to  permit 
them  to  make  the  conducting  link  and  close  the  cir- 
cuit, as  in  the  combination  of  White.  One  witness 
testifies  that  in  practice  he  thinks  the  burning  away 
of  the  silk  occurs  before  the  melting  of  the  wax. 
The  court  below  reached  the  conclusion  that  the 
testimony  of  this  witness  was  the  truth,  that  the 
silk  dielectric  is  sometimes  burned  away  at  a  point 
which  would  permit  the  loose  balls  to  come  together, 
although  the  heat  is  not  sufficient  to  melt  the  wax. 
In  view  of  the  evidence  to  which  reference  has  been 
made,  this  finding  of  fact  ought  not  to  be  disturbed, 
'i'he  patent  to  Cook  is  of  much  greater  value  as 
evidence  of  the  purpose  and  operation  of  the  wax 
than  the  testimony  of  interested  witnesses,  after 
this  litigation  had  commenced.  We  accordingly  ad- 
here to  the  view  of  the  court  below  that  the  purpose 
and  effect  of  the  wax  was  to  hold  the  conducting  ma- 
terial until  the  heat  generated  by  the  arc  melted 
the  wax  and  released  the  shot,  so  that  they  would 
run  down  and  form  the  conducting  link  between  the 
plates.  In  this  state  of  the  case  the  only  difference 
in  the  operation  of  the  two  devices  to  form  this 
conducting  link  is  that  in  the  one,  the  fusible  ma- 
terial when  it   melts  not  onlv  releases  the  material 


•  40 


WESTERN     ELECTRICIAN 


March   I,   1902 


\\..iv:li  forms  the  conducting  link,  but  itself  becomes 
mat  link,  while  in  the  other  the  only  function  of 
Uie  fusible  material  is  to  hold  until  it  melts,  and 
then  to  release  the  shot,  which  become  the  conduct- 
ing link  between  the  plates.  This,  however,  is  an 
immaterial  difference,  it  is  not  of  the  essence  of 
the  invention  or  of  its  operation.  '1  he  essence  of 
that  part  of  this  invention  which  relates  to  the  fusi- 
ble plug,  the  mode  of  operation  which  distinguishes 
it  from  all  other  devices  is  liie  holding  of  a  conduct- 
ing material  out  of  the  circuit  in  one  of  the  plates 
by  means  of  a  fusible  material  until  an  arc  heats  the 
plate  and  melts  the  fusible  material  so  ihat  it  releases 
the  conductor  and  causes  it  to  form  the  link  between 
the  plates.  This  mode  of  operation,  this  distinguish- 
ing characteristic  of  the  invention,  the  appellants 
have  completely  appropriated.  1  heir  device  holds 
the  conducting  material  out  of  circuit  in  the  same 
way  that  White's  does,  by  a  fusible  material.  It 
lelcases  it  in  the  same  way  that  White's  device  does, 
by  the  melting  of  the  fusible  material.  And  it  forms 
ine  conducting  link  between  the  plates  in  the  same 
way  that  the  combination  of  VV  hite  does,  by  per- 
mitting the  conducting  material  to  run  down  be- 
tween the  plates  and  in  contact  with  them  at  the 
appropriate  time.  The  two  devices  were  constructed 
for  the  same  purpose.  They  have  the  same  mode 
of  operation,  and  they  accomplish  the  same  result 
in  the  same  way,  by  equivalent  mechanical  means. 
i  he  appellants  cannot  escape  liability  for  the  ap- 
propriation of  the  entire  essence  of  this  invention 
by  the  slight  change  they  have  made  in  a  single 
element    ot    the    combination    which    embodies    it. 

This  conclusion  has  not  been  reach-ed  without  a 
careful  consideration  of  all  that  has  been  said  and 
written  concerning  the  effect  of  the  silk  dielectric, 
its  partial  burning  and  its  carbonization  in  the  op- 
eration of  the  device  of  the  appellants.  But,  inas- 
much as  the  complainant's  patent  clearly  covers  a 
potential  discharger  using  a  silk  dielectric  in  the 
place  of  the  slotted-mica  partition,  our  conclusion 
is  that  the  discussion  of  the  operation  and  effect  of 
the  silk  dielectric  is  not  material  to  the  determina- 
tion of  the  issue  presented  in  this  case,  and  for  that 
reason  it  has  been  pretermitted.  This  case  stands 
as  it  would  have  stood  if  the  device  described  in 
the  patent  had  contained  a  silk  dielectric  in  the 
place  of  the  slotted-mica  partition.  The  appellants 
can  reap  no  advantage  and  can  escape  no  liability 
on  account  of  the  peculiarities  of  the  operation  of 
the  silk  which  they  have  substituted  for  the  mica 
partition  of  W^hite. 

The  decree  below  is  sustained  by  the  evidence,  is 
warranted  by  the  law,  is  equitable  and  just,  and  it 
is  affirmed. 


New  York  Electric  Power  Stations. 

In  a  recent  issue  of  Power  the  accompanying  in- 
teresting table  was  given.  It  shows  in  a  manner  for 
easy  comparison  some  of  the  points  of  interest  re- 


Train  Equipment  of  Manhattan  Elevated 
Railway. 

Electric  trains  have  been  in  operation  on  the 
Second  avenue  division  of  the  Manhattan  elevated 
railway  in  New  York  city  since  January  gih.  In 
the  Western  hlectriciau  01  January  i8th  a  descrip- 
tion was  given  of  the  power  house  and  sub-stations, 
and  the  information  that  follows  relating  to  the 
train  equipment  and  operation  may  be  considered 
as  supplementing  the  previous  and  more  elaborate 
article. 

Equipments  have  been  ordered  for  900  motor  cars, 
besides  a  large  number  of  trailers.  Kach  motor  car 
will  be  provided  with  two  General  Electric  motors, 
each  capable  of  developing  150  horsepower  in  start- 
ing, so  that  a  six-car  train,  consisting  of  four  motor 
cars  and  two  trailers,  will  have  an  aggregate  start- 
ing power   of   1,200  horsepower. 

The  weight  of  a  motor,  complete  with  gear  and 
gear  case,  is  nearly  4,300  pounds.  The  unsplit  box- 
trame  type  of  construction  is  used,  the  frame  being 
very  rigid  and  the  armature  bearings  exceptionally 
large  and  long.  The  armature  is  built  on  a  hollow 
spider  with  ventilating  ducts,  and  it  has  39  slots 
and  195  commutator  segments.  Fireproof  insulation 
is  provided.  The  efficiency  of  the  motors  is  over 
90  per  cent,  when  operated  by  a  current  of  between 
140  and  200  amperes  at  500  volts.  With  a  consump- 
tion of  200  amperes  per  motor,  a  four-motor-car 
train  of  174  effective  tons'  weight  will  have  ah  ac- 
celeration of  1.5  miles  per  hour  per  second.  The 
average  speed,  including  three  stops  per  mile,  is  14.7 
miles   per    hour. 

The  General  Electric  type  M  system  of  train 
control  is  used  on  the  Manhattan  cars.  In  this 
system  each  motor  car  is  equipped  with  a  series- 
parallel  controller  consisting  of  a  number  of  sep- 
arate magnetically  actuated  reversing  switches. 
These  contactors  and  the  reversing  switch  take  the 
place  of  the  usual  controller  cylinders  and  are  dis- 
tributed in  the  most  convenient  locations  under  the 
car  floor.  The  operation  of  these  contactors  ac- 
complishes the  same  connections  of  motors,  resist- 
ances, etc.,  as  the  operation  of  the  usual  controller, 
ihe  magnets  actuating  these  contactors  are  con- 
nected to  nine  wires  in  a  train  cable,  which  is  made 
continuous  by  means  of  couplers  between  the  motor 
cars  and  trailers.  Into  these  nine  wires  there  are 
attached  branches  to  a  small  master  controller  which 
is  located  at  each  end  of  each  motor  car.  These 
master  controllers  are  connected  to  third-rail  shoes 
and  ground,  and  the  operation  of  any  one  of  them 
introduces  current  successively  into  different  com- 
binations of  the  nine  wires  in  the  train-controlling 
cable,  and  thereby  energizes  the  magnets  of  the 
contactors  throughout  the  train. 

As  the  magnets  of  similar  contactors  in  each  of 
the  motor  cars  are  connected  in  parallel  to  the  same 
wires  in  the  train-controlling  cable,  the  similar  con- 
tactors on  each   motor  car  act   simultaneously  with 


Engines 

Horsepower  eacli,  normal  rating 

Horsepower  each,  maximum  ratiog , 

Ratio  maximum  lo  normal  rating 

Aggregate  normal  rated  horsepower 

AttKregate  maximum  rated  horsepower , 

Diameter  high-pressure  cylinders 

Diameter  low-pressure  cylinders 

Volumetric  raiio , 

Displacement  per  minute  low-pressure    cylinders 
aggregate 

Displacement  per  minute    low-pressure   cylinders 
per  normal  horsepower 

M.  E.  P.  required  to   develop  normal  rated  horse^ 
power 

Reheating  surface  each  engine 

Reheating  sui  [ace  per  normal  horsepower 

Boilers 

Rated  horsepower  each , 

Rated  horsepower  aggregate 

Ratio  boiler  to  engine  horsepower  oornial  rating.. 

Healing  surface  aggregate 

Heating  surlace  per  raied  boiler  horsepower.   ... 

Heating  surface  per  rated  engine  horsepower 

Grate  surface  aggregate 

Grate  surface  per  rated  boiler  horsepower 

Grate  surface  per  rated  engioe  horsepower 

Boiler  horsepower  per  square  foot  of  grate 

Engine  horsepower  per  square  foot  of  grate 

Ratio  heating  to  grate  surface 

Working  pressure 

Chimneys 

Height  above  lower  grates 

Internal  diameter 

Aggregate  area '. 

Area  X  'height 

Ratio  grate  surface  to  chimney  area 

Feed-water  Heating  Surface- -Kconomizer 

Exhaust.'  '■■acuum    (primary) 

(  atmospheric  (secondary) 

Aggregate  heating  surface 

Aggregate  per  boiler  horsepower 

Ratio  boiler  to  economizer  surface 

Ratio  boiler  to  total  feed-water  heating  surface... 

Condensers— Kind 

Number 

Cooling  surface  aggregate 

Cooling  surface  per  normal  horsepower 

Ratio  boiler  lo  condenser  surface 

Coal -storage  Capacity 

Per  boiler  horsepower 


Metropcl  tan. 


II 
4,000 
6,600 
1.65 

44,000 
72,600 

46  in. 
86  in. 
3.5 

332,795-8 

7-56 

30-31 


250 
21,750 

.49 
205,291  sq.  ft. 
9-44 
J -67 
3,991  sq.  ft. 
.183 
.0907 
5.45 
11.02 
51-4 
150 
I 
353  ft- 
22  ft. 
380.13 

7.itl-99 
10.5 


Surface. 

11 

88,000  sq.  ft. 

1-6 

2.33 

9,000  tons. 

827  lbs. 


8,000 
12,500 

I  56 
64.000 
100,000 
44  in. 
88  in. 


7.92 

28.94 

1-544 

-193 

64 

500 

32.000 

335,570  sq.  ft. 
10.5 
5-24 
5,632  sq.  ft. 
.176 
.083 
5.68 
11.36 
59.58 
150 
4 
278  ft. 
17  ft. 
907.92 
15.138.05 
6.2 

98.304 


98,304 

3-072 


3-41 
Jet. 


15,000  tons. 
937  lbs. 


Kltgsb^l(^se, 

Edison, 

16 

16 

4.400 

5.200 

7,000 

8,000 

I  59 

1.54 

70,400 

83,200 

112,000 

126,000 

46  in. 

43.5  in. 

86  in. 

75-5  in- 

35 

,       6.02 

484,066.6 

707,149 

6.88 

8.5 

33-31 

26.96 

M37 

.219 
56 

60 

512 

650 

30,720      , 

36,400 

.436 

307,200  sq.  ft. 

364,000  sq.  ft. 

4-36 

6,600  sq.  ft. 
.21 
.094 
4.65 
10.67 
46.5 
160 
4 
225  ft. 
14  ft. 
615  76 
9,236.4 
10.7 
115,20a 
24.000 


139,200 
4-5 
2.7 
Z.2 

Jet. 


15,360  tons. 
1,000  lbs. 


4-37 

6,720  sq.  ft. 


5-4 

12.4 

54-17 

■75 

4 

200  ft. 

17  ft. 

907.92 

12,839.93 

7-4 


10,664 
10,664 


■  293 


34 -'4 
Surface. 
16 
*  147,200  sq,  ft. 
'  77 
2-47 
10,000  tons. 
549  lbs. 


garding  the  four  large  New  York  electrical  power 
stations.  However,  no  mention  is  made  of  the  elec- 
trical machinery  in  these  plants. 


Negotiations  which  have  been  pending  for  some 
time  involving  the  sale  of  the  Denver  City  Tramway 
company  to  the  Whitney-Ryan-Widener-Elkins  syn- 
dicate of  eastern  investors,  for  $8,500,000,  are  said 
to  have  been  practically  completed.  The  Denver 
City  Tramway  company  owns  150  miles  of  track,  cov- 
ering 88  miles  of  streets  of  Denver. 


each  other,  making  synchronous  connections  through- 
out llie  train.  The  motorman,  therefore,  has  com- 
plete control  of  the  train.  Each  motor  car  i.s 
equipped  with  a  two-cylinder  air  compressor  directly 
connected  to  a  series-wound  four-pole  motor.  An 
air-pump  governor  is  provided  which  is  designed  to 
operate  at  any  pressure  between  80  and  100  pounds 
and  which  will  close  the  circuit  on  a  reduction  of 
about  10  pounds  from  the  opening  pressure. 

The  third-rail  system  is  used  to  supply  current  to 
the  cars,  contact  shoes  being  provided  on  each  motor 
car-     Eight  rotary-converter  sub-stations  located  at 


various  points  along  the  line  receive  current  througli 
an  11,000-volt  three-phase  system  distributing  from 
the  main  power  house  and  deliver  direct  current  to 
the  third  rail  at  650  volts. 

In  seating  arrangements  and  size  the  cars  are 
similar  to  those  now  in  use  on  the  steam  trains 
of  the  elevated  road.  The  car  length  over  all  is  47 
feet  one  inch  and  the  width  eight  feet  gV^  inches. 
The  raotorman's  cab  is  arranged  at  the  forward 
right-hand  end  of  the  car,  in  a  space  two  feet  7  7-16 
inches  by  three  feet  four  inches.  When  occupied 
by  the  motorman,  the  door  of  the  compartment  is 
closed  and  a  seat  with  a  back  is  provided  for  him. 

When  the  motor  car  is  not  the  lirst  car  of  the 
train,  the  door  of  the  compartment  can  be  thrown 
back  and  locked,  inclosing  thereby  the  master  con- 
troller so  that  it  cannot  be  interfered  with,  and  the 
motorman's  seat,  which  is  facing  the  direction  of 
motion  of  the  car,  can  be  dropped  down,  furnishing 
two  extra  seats.  In  other  words,  no  platform  or 
seating  room  in  the  entire  train  is  taken  up  by  the 
accommodations  for  the  motorman  with  the  excep- 
tion of  the  forward  motor  car,  in  which  the  space 
of  only  two  seats  is  thus  occupied. 

Open  cars  will  be  used  during  the  summer  as 
trailers,  thus  introducing  a  new  feature  in  elevated- 
railway  operation.  These  cars  will  be  of  the  same 
size  as  the  closed  cars  and  will  seat  96  passengers. 
Entrance  to  a  car  is  effected  at  the  sides  and  through 
gates  which  arc  closed  by  the  guard  on  leaving  a 
station  and  opened  when  the  next  station  is  reached. 


New  Departure  in  Electric  Signs. 

Appreciating  the  demand  for  a  cheap  form  of 
electric  sign,  and  with  the  idea  of  meeting  it  through 
the  central-lighting  stations  of  the  country,  the  Fed- 
eral Electric  company  of  Chicago  has  designed  and 
perfected  a  new  type  of  electric  sign,  which  em- 
bodies the  following  valuable  features:  Durability 
(being  constructed  entirely  of  metal),  economy 
without  having  an  appearance  of  cheapness,  and 
effectiveness  both  day  and  night. 

These  signs  are  made  in  two  standard  sizes.  The 
smaller  is  of  square  shape,  measuring  32  by  32  inches 
over  all,  with  an  enameled  steel  patiel,  measuring 
24  by  24  inches.  The  larger  size — oblong  in  form — 
measures  26  by  62  inches  over  all,  and  has  an  enam- 
eled steel  panel,   meastiring    iS  by  54   inches.     This 
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NEW   DEPARTUKE   IN    ELECTRIC   SIGNS. 

size  is  shown  by  the  accompanying  illustration. 
The  framework  is  of  galvanized  iron,  having  a  sec- 
lion  about  four  inches  square,  in  which  the  lamps 
are  set.  All  interior  fittings  are  of  galvanized  iron 
or  brass.  'Ihe  frame  is  enameled  white  with  best 
bicycle  enamel,  making  a  perfect  reflective  surface, 
and  permitting  it  lo  be  washed  when  it  becomes 
soiled.  'Ihe  panels  are  regularly  made  with  white 
letters  on  a  background  ot  rich  blue,  probably  the 
most  effective  combination  to  be  had  in  sign  letter- 
ing. All  panels  are  interchangeable.  Extra  panels 
may  be  procured  at  any  time  and  substituted  with- 
out removing  the  sign  from  the  frame  or  without 
disconnecting  it. 

The  plan  for  placing  these  signs,  which  has  been 
employed  in  Chicago  by  the  Chicago  Edison  and 
Commonwealth  Electric  companies,  which  were  the 
first  to  introduce  them, 'has  been  described  in  the 
Western  Electrician  heretofore.  The  sign  is  made 
according  lo  the  customer's  order  regarding  letter- 
ing, and  furnished  lo  him  complete,  Inmg  in  posi- 
tion, ready  for  lighting,  without  charge.  To  obtain 
one  of  the  signs  on  this  plan  the  customer  makes 
an  agreement  lo  burn  the  sign  for  two  years,  at  a 
nominal  price  of  $2.25  per  week,  burning  from  dusk 
until  10  p.  m.  each  night,  or  $275  per  week,  burning 
from  dusk  until  midnight  every  night  in  the  week. 
The  revenue  lo  the  lighting  company  in  the  course 
of  a  year  is  very  creditable. 

The  company  has  regular  patrolmen  to  switch  on 
the  light  and  switch  it  off  at  the  hour  specified  in 
contract,  the  lamps  being  controlled  from  an  ex- 
terior switch  box,  which  is  provided  with  lock  and 
key.  In  addition,  the  company  agrees  to  maintain 
the  sign  in  first-class  condition,  renewing  the  lamps 
whenever  necessary. 

If  signs  are  lo  be  installed  outside  of  districts 
having  switching  service,  they  are  placed  on  meter, 
the  customer  guaranteeing  a  minimum  of  $7  per 
month,  and  looking  after  the  switching  of  the  lights 
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himself.     The    two    plans    yield    approximately-   the 
same    revenue    to    the    lighting   company. 

The  annual  revenue  per  i6-candlepo\ver  equiva- 
lent is  much  better  from  these  signs  than  from  the 
average  form  of  lighting.  The  approximate  annual 
income  from  nearly  300  of  these  sigits  in  Chicago 
is  $14  per  i6-candlepo\ver  equivalent  installed. 


General  Electric  Railbond. 

The  rail  bond  which  the  General  Electric  company 
manufactures,  as  shown  in  the  accompanying  illus- 
trations, differs  quite  materialh-  from  any  bond  that 
has  heretofore  been  placed  on  the  market.  The 
terminals  are  made  of  the  best  grade  of  copper,  in 
the  center  of  w'hich  is  cast  a  steel  spool,  having  two 
lapered  heads,  the  center  of  which  is  nearly  straight 
with  a  slight  bulge  in  the  center.  This  steel  core 
projects  one-eighth  of  an  inch  beyond  each  end  of 
the  terminal. 

In  the  course  of  manufacturing  the  bonds,  the 
terminals  are  treated  in  such  a  manner  as  to  harden 
the  heads  of  the  steel  core,  allowing  the  center  por- 
tion to  remain  soft,  so  that  when  this  steel  pin  is 
compressed,  either  by  hydraulic  or  an  ordinary  screw 
press,  the  steel  heads  are  brought  down  flush  with 
the  terminals.  The  center  portion  of  the  steel  pin 
expands  one-tenth  of  an  inch,  forcing  out  the  copper, 
which  surrounds  it,  with  enormous  pressure.  When 
the  terminal  is  placed  in  position  and  is  expanded 
the  copper  is  pressed  against  the  walls  of  the  hole 
in  a  web  of  the  rail  with  such  force  that  it  is  im- 
possible for  any  moisture  to  get  between  the  copper 
and  the  steel.  The  outside  surface  of  the  terminal 
does  not  change  its  position  nor  elongate  when 
placed   in  the   web   of   the    rail   and   compressed   by 


Line  Construction  in  the  Klondike. 

When  the  linemen  who  are  looking  it  up  locate 
"trouble"  on  the  Klondike  telegraph  line  it  is  not 
unlikely  that  it  will  be  found  that  somewhere  up 
in  tJie  North  on  some  out-of-the-way  Indian  rancherie 
they  will  find  a  piece  cut  from  the  wire  which  the 
untutored  Siwash  needed  to  mend  his  fence,  or 
ntakc  a  guy  line  for  a  tottering  totem.  The  Indian 
does  not  take  kindly  to  "the  medicine  wire"  wliich 
uas  been  stretched  over  his  illahees  in  the  forests  of 
the  North.  When  the  line  was  being  built  the  con- 
struction parties  had  several  experiences  of  this 
antipathy,  and  the  shocks  administered  to  those  who 
clutched  the  strange  medicine  wire  which  went  from 
pole  to  pole  did  not  increase  their  liking. 

It  was  soon  after  they  started  from  Telegraph 
Creek,  says  Gordon  Smith,  in  an  article  in  the  Seattle 
Times,  that  the  telegraph  men  first  encountered 
the  Siwash  in  numbers  opposed  to  the  line.  They 
were  about  12  miles  out  from  the  Stikinc  Head 
stringing  the  wire  though  the  village  of  the  Tahl- 
tans  there,  when  the  Indians  crowded  around  them 
and  tried  to  prevent  the  stringing  of  the  wire.  -Num 
bers  clutched  the  wire  as  it  lay  on  the  ground  and 
tugged  it  from  the  linemen  on  the  poles.  They 
could  not  be  made  to  let  go,  until  one  of  the  oper- 
ators started  the  current  along  the  wire — and  then 
the  wire  became  known  as  "the  medicine  wire." 
The  Indians  dropped  it  with  a  howl,  and  there  was 
a  great  "wa-wa."  They  could  not  understand  the 
strange  properties  of  this  wire,  and  it  looked  as 
though  there  would  be  trouble  when  the  construc- 
tion superintendents  explained  through  an  inter- 
jjreter  what  the  line  was  for.  Then  some  of  the 
Indians  -were  induced  to  take  light  shocks,  and 
gradually    a    knowledge    of    the   first     rudiments    of 


been  carried  away  by  the  Indians   for  various  pur- 
poses were  found. 


Change  of   Power  in  New  York   Central 
Tunnel. 

At  a  legislative  hearing  for  the  adjustment  of 
New  York  Central  tunnel  difficulties  held  on  Feb- 
ruary 19th  at  Albany,  N.  Y.,  a  communication  was 
read  from  Mayor  Low,  suggesting  that  May  T,  1904, 
should  be  set  for  the  improvement  of  the  terminal 
system  of  the  New  York  Central  railroad.  The 
mayor  insisted  that  if  more  time  were  needed  a  date 
should  be  definitely  determined  by  the  Legislature, 
There  are  now  four  bills  relating  to  the  improvement 
of  the  tunnel  before  the  Legislature,  They  are  as 
follows : 

The  Wniuwrifrbt  bill,  delinitGl,v  fi.\ing  the  date  before 
whLcU  time  the  improveuiont  shall  be  made  as  January'  1, 
1!KM. 

The  Bedell  bill,  providing  tbat  the  time  for  the  com- 
pletion of  the  improvement  sliall  be  left  entirely  with 
the  railro,ad    commissioners. 

The  New  York  Centra!  liiH  No.  1,  fixing:  a  definite 
date,  but  permitting  the  railroad  to  extend  the  time. 

The  New  York  Centra;  liill  No.  2,  ffrantin;^  the  railroad 
power  to  acquire  lands  for  ,ndequate  terminal  facilities 
by  condemnation  proceedings. 

The  New  York  Central  was  represented  by  its 
general  counsel,  Ira  A.  Place ;  William  J.  Wilgus, 
chief  engineer,  and  B.  J.  Arnold  of  Chicago  and 
Frank  J.  Sprague  of  New  York,  electrical  experts. 
Their  chief  contention  was  that  because  of  the  great 
difficulties  involved  in  the  abolition  of  steam  and 
the  installation  of  electricity,  the  date  for  the  com- 


Complete  Bond. 

the  expansion  of  the  steel  pin.  The  contact  is  there- 
fore maintained  uniform  during  the  operation  of 
expanding  the  terminals,  which  is  a  point  that  does 
not  exist  in  any  other  type  of  bond. 

The  flexible  portion  of  the  cable  of  this  bond  is 
cast-welded  into  the  terminals  by  a  process  which 
melts  tlie  ends  of  the  cable  into  the  terminals,  making 
a  uniform  and  absolute  contact  at  this  point.  The 
cable  is  so  constructed  as  to  allow  the  greatest 
amount  of  expansion  and  contraction  without  crys- 
tallizing or  breaking  off  the  wires. 

This  bond  can  be  applied  in  any  of  the  well  estab- 
lished ways,  and  is  said  to  be  susceptible  to  some 
application  which  other  bonds  are  not.  It  can  be 
used  in  the  splice  bar,  as  a  protected  tjpe  in  the  base 
of  the  rail,  or  around  the  splice.  It  is  made  in  any 
length  for  cross-bonding  in  either  solid  or  flexible 
cable,  and  is  manufactured  in  lengths  of  four  inches 
and  longer,  with  terminals  of  standard  size. 


The  Philadelphia  Electric  Fountain. 

The  electric  fountain  at  Washington  Park,  Phila- 
delphia, continues  to  excite  attention.  Charles  A. 
Dunlap  is  the  inventor  and  is  said  to  be  preparing 
fountains  for  Boston.  Mass..  and  Tokyo,  Japan.  The 
Philadelphia  fountain  is  in  the  center  of  a  circle  with 
a  circumference  of  nearly  350  feet  and  a  diameter  of 
no  feet.  Surrounding  the  fountain  are  five  toils 
of  glass  of  one  inch  thickness  and  in  the  interior  is 
a  glass  elevator  14  feet  in  length,  which  carries  per- 
formers to  the  stage  w-hen  exhibitions  are  given. 
As  many  as  22  have  performed  beneath  the 
falling  spray  and  amid  the  gorgeous  colors.  There 
are  28  3,000-candlepower  projecting  lights,  which 
produce  the  light  and  color  effects.  The  amount 
of  water  used  in  12  hours  is  730,000  gallons. 


COMMUNICATION. 


Carthage  Wants  Electric  Lights. 

To  the  Editor  of  the  Western  Electrician : 

Will  you  please  give  me  the  names  of  some  elec- 
tric-light companies,  or,  rather,  of  some  companies 
that  sell  the  complete  equipment  for  an  electric-light 
plant?  We  are  figuring  on  putting  an  electric-light 
plant  in  our  town,  and  would  appreciate  any  in- 
formation vou  would  give  us.     Yours  trulv, 

BEN    S.  RE.\D. 
Carthage,  Tenn.,  February  19,   1902. 


GENERAL   ELECTRIG    RAILBOND. 

electricity  came  to  the  people  of  Tahltan,  and  one 
man,  who  could  stand  the  thrills  of  the  current 
longer  than  his  fellows,  earned  renown  as  a  sha- 
man.    Such   are   the  superstitions  of  the  Indians. 

At  New  Kitselass,  on  the  Skeena  River,  where  the 
wire  was  strung  over  the  village  of  some  of  the 
Skeena  River  Indians,  there  was  a  great  to-do.  The 
Indians  tore  the  wire  down,  stamped  on  it,  and 
threatened  that  as  soon  as  their  chief  came  home 
from  the  Naas,  where  he  was  fishing,  they  would 
soon  make  short  work  of  the  wire.  The  line  was 
strung  over  the  totems  of  the  Siwash  graveyard, 
and  this  was  the  main  grievance;  this,  and  the  su- 
perstitious dread  of  the  wire  which  had  made  one 
of  the  barefooted  ones  jump  when  he  suddenly  trod 
upon  it  as  it  lay  "alive"  on  the  ground. 

When  the  superintendents  and  the  construction 
men  continued  to  carry  on  the  work,  and  strung 
the  line  over  the  illahees  on  the  Skeena's  banks,  the 
Indians  formed  in  a  circle  and  held  a  great  pow- 
wow, at  the  end  of  which  they  ran  in  a  body  to  the 
line,  intending  to  demolish  it  there  and  then,  but  a 
current  being  placed  on  the  wire,  there  were  yells 
and  shrieks  as  soon  as  they  grasped  it— and  the 
linemen  prevailed. 

At  Kitgegalum,  on  the  Skeena,  a  potlatch  was  m 
progress  when  the  linemen  reached  the  village  with 
the  wire,  the  occasion  of  jollity  being  the  rais- 
ing of  a  new  totem.  The  Indians  were  dancing 
when  the  men  arrived  with  the  wire,  and  the  Indian 
curiosity  overcame  the  love  ot  ceremony.  The  pot- 
latch  was  abandoned  to  protest  against  the  work. 
The  missionary  resident  there  satisfactorily  ex- 
plained the  workings  of  the  wire  to  the  Indians  and 
trouble  was  averted  there.  At  a  number  of  ranch- 
eries  there  were  objections  by  the  Indians  to  "the 
medicine  wire,"  and  there  were  incidents  galore 
where  the  shock  which  followed  contact  with  the 
wire  brought  yells  of  terror  and  wonderment  from 
the  Indians.  ,     ^      ,      t      t 

Up  on  the  line  from  Telegraph  Creek  the  In- 
dians looted  two  of  the  store  cabins  of  the  tele- 
graph men  and  included  in  the  stolen  goods,  which 
mcluded  flour  and  provisions  of  all  kinds,  was  a 
telegraph  instrument,  which  was  perhaps  taken  to 
set  a  new  medicine  man  up  in  business  to  foster 
superstition  among  his  fellows. 

Several  traces  of  the  old  Western  Union,  wire 
built  in  days  long  ago  were  discovered  by  the  line 
builders,  and  six  miles  south  of  Iskoot  summit  the 
line  builders  went  right  through  the  old  company's 
right-of-way.  Traces  of  the  old  wire  were  found 
on  many  Indian  fences,  and  many  pieces  which  had 


Detail  of  Terminal. 


pletion  of  the  work  should  be  left  with  the  railroad 
commission.  It  was  said  that  at  least  three  years, 
and  probably  four,  would  be  required  to  make  the 
change  in  power. 


Electric  Power  in  Irrigation. 

The  problem  of  irrigating  the  orchards  in  the 
Santa  Clara  Valley  of  California  is  an  important 
one.  Experiments  at  the  ranch  of  F.  H.  Bean,  near 
San  Jose,  with  a  five-horsepower,  three-phase  induc- 
tion motor  attached  to  an  ordinary  centrifugal  pump, 
have  demonstrated  the  value  of  electricity  in  this 
work.  With  the  motor  operated  at  two  horsepower 
a  flow  of  250  gallons  of  water  a  minute  was  ob- 
tained and  with  the  power  increased  to  four  horse- 
power almost  400  gallons  a  minute  was  elevated  with 
great  force.  The  water  was  raised  from  a  well  116 
feet  deep  and  the  suction  of  the  pump  had  but  slight 
noticeable  effect  in  lowering  its  surface.  It  is  said 
that  wires  for  the  transmission  of  power  through- 
out the  Berryessa  and  Milpitas  districts  will  soon 
'—  'Strung,  and  that  electricity  will  be  used  for  light- 
ing purposes  on  the  ranches  as  well  as  for  pumping. 
The  power  thus  far  transmitted  to  these  districts 
is  supplied  by  the  local  station  of  the  Electric  Im- 
provement company,  which  distributes  the  power 
of  the  Standard  Electric  company,  whose  power  is 
generated  184  miles  aw-ay  on  the  Feather  River,  in 
Northern  California. 


San  Francisco  Street-railway  Combina- 
tion. 

Negotiations  involving  the  absorption  of  the  Mar- 
ket Street,  Sutro  and  Sutter  Street  street-railway 
lines  of  San  Francisco  by  an  eastern  syndicate  are 
about  ended,  it  is  said.  According  to  the  report. 
Brown  Bros.  &  Co.  of  New  York  have  had  an  option 
rwhich  cost  $325.0001  on  the  lines  for  some  time. 
For  the  Market  street  railway  apnroximately  $14,- 
^00,000  will  be  paid,  and  for  the  Sutro  and  Sutter 
lines,  $2,000,000.  The  syndicate  already  has  the  San 
Mateo   electric  line,  which    cost  it  about  $1,300,000. 

It  is  understood  that  the  United  Railways  Invest- 
ment company  of  San  Francisco,  which  has  recently 
been  incorporated  in  New  Jersey,  is  tn  hold  the 
'securities  of  the  San  Francisco  street  railways  after 
the  consolidation   is  effected. 
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DEVELOPMENT    OF    THE    TELEPHONE    FIELD. 


Wisconsin     Independent    Telephone 
Association. 

Nearly  all  of  the  larger  Independent  telephone 
companies  of  the  state  were  represented  at  the  annual 
convention  of  the  Independent  Telephone  Association 
of  Wisconsin  at  the  Hotel  Pfister.  Milwaukee,  on 
February  ipth  and  20th.  President  A.  1..  Hutchinson 
of  Weyauwega  delivered  his  annual  address,  in  the 
course  of  which  he  said : 

"Less  than  two  years  ago  the  first  meeling  of  this 
association  was  held.  The  growth  of  the  Independ- 
ent telephone  business  in  Wisconsin  since  that  time 
has  been  enormous.  There  are  to-day  in  Wisconsin 
over  160  distinct  telephone  companies,  not  including 
several  properties  owned  by  single  individuals.  An 
effort  to  secure  statistics  from  the  entire  stale  has 
been  only  partially  successful,  but  reports  received 
from  90  companies  make  the  following  showing; 
Total  mileage  of  toll  lines,  5,548,  divided  as  follows : 
Grounded  circuits,  3,172  miles;  iron-metallic  cir- 
cuits, 2,203  miles ;  copper  circuits,  173  miles.  The 
number  of  exchanges  is  130;  number  of  toll  stations, 
629;  total  number  of  telephones  in  operation,  17,- 
763.  The  capital  invested  is  $1,467,900,  of  wliich 
$445,320  was  invested  in  1901.  These  figures  would 
be  increased  at  least  25  per  cent,  by  reports 
from  the  remaining  companies. 

"The  sooner  the  several  companies  of  this  state 
adopt  some  method  whereby  their  stockholders  are 
assured  of  a  certain  cash  income  from  their  invest- 
ments at  stated  periods  the  easier  it  will  be  for  the 
companies  to  provide  funds  for  the  complete  de- 
velopment of  the  territory  in  which  they  operate. 
There  should  be  a  telephone  stock  exchange  estab- 
lished in  this  state,  and  companies  desiring  to  place 
stock  upon  the  market  should  do  so  through  such 
exchange.  When  a  stockholder  wishes  to  sell  his 
holdings,  he  should  have  the  privilege  of  doing  so 
through   the    same   exchange. 

"Specifications  for  construction  of  toll  lines  have 
been  adopted,  and  copies  sent  to  all  the  companies 
in  the  state,  with  a  request  that  they  be  followed 
as  closely  as  possible.  I  believe  that  the  construc- 
tion of  toll  lines  is  far  better  to-day  than  it  was 
two  years  ago,  but  there  is  still  room  for  improve- 
ment. 

"The  bankers'  committee  appointed  to  untangle 
the  affairs  of  the  Everett-Moore  syndicate  was  at 
first  disposed  to  part  with  the  several  telephone 
companies  controlled  by  the  syndicate,  but  a  careful 
investigation  of  the  books  by  experts  and  an  inspec- 
tion of  the  construction  work  of  the  toll  lines  and 
exchanges  revealed  the  fact  that  the  companies  were 
all  paying  investments,  and  the  construction  work 
unsurpassed  by  that  of  any  other  company.  No 
better  or  higher  praise  could  be  given  the  Independ- 
ent telephone  movement  than  the  report  of  this 
committee. 

"The  recent  decision  in  the  Carty  patent  suits, 
the  suits  brought  by  the  Bell  company  for  using  the 
bridging  system,  was  as  sweeping  a  victory  for  the 
Independent  companies  as  was  the  decision  in  the 
Berliner  case  of  last  year. 

"It  must  be  the  work  of  this  association  to  use 
every  means  possible  to  prevent  any  Independent 
company  from  cutting  itself  aloof  and  tying  up 
\vith  Bell  interests.  If  education  and  proper  show- 
ings of  what  has  been  accomplished  in  the  last  two 
years  are  not  sufficient,  then  those  stockholders  who 
are  opposed  to  the  action  of  their  company's  di- 
rectors should  have  the  financial  support  of  this 
association  in  any  legal  proceedings  which  may  be 
instituted  to  enjoin  the  company  from  making  such 
contract. 

"So  far  as  I  have  been  able  to  learn,  the  only 
excuse  offered  is  the  lack  of  long-distance  toll  lines. 
Having  waited  for  years  without  any  toll-line  con- 
nections whatever,  as  has  been  the  case  with  some 
Independent  companies,  they  have  all  at  once  dis- 
covered that  they  cannot  exist  another  year  or  two 
without  availing  of  the  opportunity  to  talk  at  long 
range.  When  we  consider  the  rapid  development 
of  the  state;  that  every  city  of  any  size,  except  Mil- 
waukee, now  has,  or  has  granted  a  franchise  for 
a  local  exchange,  and  in  every  instance  but  one 
or  two  the  local  exchange  is  25  per  cent,  to  400 
per  cent,  larger  than  the  Bell  exchange  in  the  same 
cTty,  a  little  reflection  will  show  to  the  candid  man 
that  toll-line  connections,  with  copper  circuits,  will 
be  a  necessary  result  with  the  next  few  months." 
President  Hutchinson  was  followed  by  E.  R.  Conk- 
lin  of  Aurora.  111.,  who  told  in  an  interesting  manner 
of  the  condition  of  Independent  telephone  work  in 
Illinois.  At  the  close  of  Mr.  Conklin's  remarks  Mr. 
Cummings  of  Minnesota  spoke  on  the  conditions 
existing  in  the  northern  state.  The  remainder  of 
the  morning  was  taken  up  by  the  transaction  of 
routine  business. 

The  afternoon  session  of  Wednesday,  the  19th. 
was  opened  by  Judge  John  A.  Gaynor  of  Grand 
Rapids,  Wis.,  who  gave  a  paper  on  "The  Disad- 
vantages of  Connection  with  the  Bell  Company." 
Among  other  things,  the  judge  said:  "The  Wis- 
consin Telephone  company  now  offers  to  connect 
with  Independent  companies  and  to  furnish  for  each 
of  the  patrons  of  such  companies  a  set  of  the  Bell 
transmitters  and  receivers,  and  to  maintain  such 
transmitters  and  receivers  in  good  condition,  free 
of  charge,  during  the  life  of  the  proposed  contract, 
being  a  term  of  10  years,  and  to  furnish  additional 
transmitters  and  receivers  to  all  new  patrons  of  the 
Independent  company  during  that  time,  at  a  rental 


of  $1.25  a  year;  and,  further,  it  proposes  to  pay  the 
Independent  company  15  per  cent,  of  the  tolls  col- 
lected for  it.  In  exchange  for  these  favors,  the  In- 
dependent company  is  asked  to  turn  over  to  the 
Wisconsin  company,  without  further  compensation, 
all  of  its  telephones,  to  become  the  absolute  property 
of  the  Wisconsin  company,  and  to  refuse  thereafter 
telephone  connections  with  any  Independent  com- 
pany that  is  not  a  lessee  of  the  Wisconsin  company  ; 
and  for  a  violation  of  this  clause,  the  Independent 
company  shall  forfeit  all   rights  under  the  contract. 

"The  proposed  contract  would  enable  us  to  talk 
from  our  own  homes  and  places  of  business  with 
people  in  Milwaukee,  New  York  or  Boston.  It  is 
true  our  business  men  would  often  like  to  talk  to 
Milwaukee,  but  if  the  people  of  Milwaukee  will 
not  talk  with  us  unless  we  talk  over  a  Bell  line, 
we  will  simply  have  to  do  business  with  cities  whose 
people  are  more  easily  approached.  In  examining 
this  contract  from  a  purely  mercenary  standpoint,  I 
can  see  no  money  in  it  for  any  Independent  com- 
pany or  its  patrons. 

"But,  suppose  we  accepted  this  contract  and  had 
maintained  our  existence  as  a  nominal  Independent 
company  during  the  10  years,  and  our  lease  had  just 
expired.  Where  would  we  be?  A  telephone  com- 
pany without  a  telephone,  separated  from  all  Inde- 
pendent companies,  connected  up  only  with  the  Wis- 
consin company  and  such  companies  as  had,  like 
ourselves,  become   dependent  on   that  company ! 

"I  admit  the  telephone  is  the  most  perfect  type 
of  what  is  usually  classed  by  economists  as  a  nat- 
ural monopoly,  and  that  a  nerfect  or  ideal  system 
for  this  service  would  put  it  under  a  single  man- 
agement. But.  until  our  laws  are  modified  so  as 
to  permit  public  ownership  of  such  utilities,  compe- 


EICHARD  VALENTINE,   PRESIDENT  OF    INDEPENDENT    TELE- 
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tition  is  the  only  source  of  protection  left  to  the 
people.  Natural  monopolies  under  public  owner- 
ship are  usually  manipulated  so  as  to  fleece  the 
public.  The  evils  resulting  from  private  ownership 
of  such  industries  are  often  so  flagrant  and  unbear- 
able that  laws  have  been  passed  and  franchises 
framed  to  secure  protection  and  relief,  and  all  with- 
out much  success. 

"Our  Independent  companies,  as  a  body,  are  in 
close  touch  with  the  people. 

"So  long  as  the  majority  of  the  telephone  users 
in  any  city  are  faithful  to  the  Independent  com- 
panies, it  would  be  nothing  short  of  dishonor  to 
abandon  the  people  to  the  mercies  of  the  Wisconsin 
companv." 

At  the  close  of  Judge  Gaynor's  paper  Dr.  I.  A. 
Lumpkin  of  Mattoon,  111.,  president  of  the  Illinois 
Telephone  association,  made  a  short  address  in 
which  he  told  of  conditions  in  central  Illinois.  He 
also  invited  the  members  of  the  Wisconsin  associa- 
tion to  attend  a  meeting  to  be  held  in  Chicago  on 
April  gth,  loth  and  nth,  when  the  formation  of  an 
interstate  telephone  association,  including  six  states 
adjacent  to  Illinois,  will  be  discussed.  The  invita- 
tion was  given  in  the  name  of  the  Illinois  association 
and  the  manufacturers  of  telephones,  telephone  sup- 
plies and  accessories  located  in  Chicago.  By  unani- 
mous vote  the  invitation  was   accepted. 

A  spirited  discussion  of  Judge  Gaynor's  paper 
took  place  at  the  close  of  Dr.  Lumpkin's  remarks. 
In  this  discussion  G.  D.  Jones  of  Wausau,  R. 
Valentine  of  Janesville.  H.  G.  Slater  of  Wau- 
paca, and  H.  C.  Hackney  of  Delavan  took 
active  parts.  Many  different  views  were  ex- 
pressed concerning  the  advisability  of  making  con- 
tracts with  the  Wisconsin  (Bell)  Telephone  com- 
pany on  the  basis  of  the  recent  proposition  sub- 
mitted by  the  company  and  which  were  explained 
in  Judge  Gaynor's  paper.  The  discussion  lasted  the 
remainder  of  the  afternoon,  and  as  no  definite  de- 
cision could  he  reached,  the  president  appointed 
a  committee,  consisting  of  G.  D.  Jones,  R.  Val- 
entine, J.  C.  Murdock,  J.  A.  Gaynor  and  Captain 


J.  M.  Baer,  to  report  on  the  method  to  pursue 
to  obtain  the  best  telephone  service.  After 
tile  appointment  of  this  committee  the  convention 
was  adjourned,  to  meet  again  on  Thursday  morning. 
Papers  were  read  at  the  Thursday  morning  ses- 
sion by  C.  W.  Farr  on  "Bridging  Magneto  Bells," 
by  R.  B.  Abbott  of  the  Roebling  &  Sons'  company 
on  "Telephone  Cables  and  Their  Construction,"  and 
by  J.  E.  Keelyn  of  the  Keelyn  Telephone  Manufac- 
turing company  on  "The  Relation  of  Manufacturers 
lo  the  Operators."  E.  B.  Fisher  of  Grand  Rapids, 
Mich.,  gave  an  address  on  "The  Possibilities  of 
.Association  Effort,"  which  was  listened  to  by  the 
delegates   present   with   great   interest. 

A  committee  was  appointed  by  the  president  to 
discuss  the  air-line  method  of  toll  rates  with  Mr. 
Fisher  and  Mr.  Conklin.  The  committee  was  un- 
able to  decide  which  of  the  methods  submitted  by 
Mr.  Fisher  and  Mr.  Conklin  was  best  for  the  Wis- 
consin telephone  user,  and  it  was  decided  to  render 
the  decision  at  the  next  meeting  of  the  association. 
The  committee  appointed  to  report  on  advisability 
of  making  contracts  with  the  Bell  company,  as  ex- 
plained in  Judge  Gaynor's  paper,  reported  that  "to 
obtain  the  best  telephone  service  requires  the  largest 
possible  telephone  connection.  We  believe  it  is 
against  good  public  policy,  therefore,  to  enter  into 
any    contract    that   will    limit   the   use   of   telephone 

service  to  the  instruments  of  any  one  make  or  that 
will  discriminate  against  any  properly  constructed 
toll  line   or  telephone  exchange." 

At  the  afternoon  session  H.  R.  Ritter  of  the  Dane 

County  Telephone  company  read  a  paper  on  "Tele- 
phone   Construction   Maintenance.'    after   which    the 

following-named  gentlemen  were  elected  as  officers 

for   the   ensuing  year:     President.   R.    Valentine   of 

Janesville ;  vice-president,  H.  G.  Slater  of  Waupaca ; 

secretary  and  treasurer,  H.   C.  Winter  of  Madison. 

The  following-named  gentlemen  were  elected  as  the 

executive  committee :     C.  W.  Twining,  F.  H.  Sweet. 

J.    C.    Harper,    W.   J.    Bell.    W.    Lohmiller,    B.    R. 

Lewis,  Captain  J.  M,  Baer,  J.  C.  Gavaney  and  H.  H. 

Stuart. 

The  next  meeting  of  the  association  will  be  held 

at  Waupaca,  Wis.,  on  June  26th,  27th  and  28th.  at 

which   time   and  place  the    Northwestern    Electrical 

association  will  meet. 

Those  in  Attendance. 

Among  the  telephone  operators  and  visitors  present 
were  the  following-named  (the  names  being  alpha- 
betically arranged)  :  B.  J.  Anderson.  Fond  du  Lac, 
\¥is. ;  Ernst  Arieus,  North  Bristol,  Wis.;  John  M. 
Baer,  Appleton,  Wis. ;  D.  L.  Bestor,  Mazomanie, 
Wis.;^  W.  J.  Bell,  Baraboo.  Wis.;  J.  E.  Bonham, 
Prairie  du  Sac,  Wis. ;  W.  P.  Bragg,  Monroe,  Wis. ; 
A.  W.  Bryant,  Grand  Rapids,  Wis. ;  W.  H.  H.  Cash, 
New    Lisbon,    Wis. ;    E.    R.    Conklin.    Aurora,    111. ; 

F.  W.  Coon.  Edgerton.  Wis. ;  W.  H.  Coumb.  Chi- 
cago :  J.  F.  Crook,  Chicago  ;  C.  H.  De  Lano,  Chicago ; 
Charles  D.  Eastman,  Plvmouth.  Wis.;  E.  B.  Fisher, 
Grand  Rapids,  Mich. ;  F.  J.  Frost.  Almond,  Wis. : 
E.  D.  Frost,  Almond,  Wis. ;  John  A.  Gaynor,  Grand 
Rapids.  Wis.;  F.  C.  Grant,  Janesville,  Wis.;  H.  B. 
Greve,  Elkhart  Lake,  Wis. ;  H.  C.  Hackney.  Delavan, 
Wis. ;  J.  C.  Harper,  Madison,  Wis. ;  H.  Herreman. 
Wausau,  Wis. ;  A.  L.  Hutchinson,  Weyauwega,  Wis. ; 

G.  D.  Jones,  Wausau,  Wis. ;  J.  C.  Kuoni,  Sauk  Citv, 
Wis. ;  Charles  Knoblock,  Racine.  Wis. ;  Dr.  I.  A. 
Lumpkin,  Mattoon,  111. ;  W.  Lohmiller.  La  Crosse, 
Wis. ;  J.  H.  Miller,  Verona,  Wis. ;  J.  M.  McCullom, 
Neosho,  Wis. ;  A.  A.  Paulson,  Elkhart  Lake,  Wis. ; 
R.  J.  Penhallagen,  Mineral  Point,  Wis. ;  H.  R.  Ritter. 
Madison,  Wis. ;  Charles  Schermecker,  Sun  Prairie. 
Wis.;  Louis  Schram,  Plymouth.  Wis.;  H.  G.  Slater. 
Waupaca,  Wis. ;  W.  W.  Smythe,  Jr.,  Chicago ;  G. 
E.  Stegerwald.  Bristol,  Wis.;  C.  G.  Storks,  Berlin, 
Wis. ;  H.  Teasdale,  Sparta.  Wis. ;  R.  Valentine, 
Janesville,  Wis. ;  W.  'Van  Middleworth,  Racine, 
Wis. ;  H.  C.  Winter,  Madison,  Wis. ;  Dr.  F.  C.  Wood, 
Plainfield,   Wis, 

A  number  of  attractive  exhibits  of  telephone  and 
telephone  material  was  made  by  various  companies. 
Among  these  were  the  Farr  Telephone  and  Construc- 
tion Supply  company,  Chicago,  represented  by  C.  W. 
Farr  and  John  E.  Bowen  ;  Illinois  Electric  company, 
Chicago,  C.  W.  Bacon ;  Electric  Appliance  com- 
pany, Chicago,  S.  A.  Dinsmore  and  J.  B.  McMullin  ; 
Sterling  Electric  company,  Lafayette,  Ind.,  W.  E. 
Doolittle  and  H.  A.  Taylor;  Julius  Andrae  & 
Sons  company,  Milwaukee,  H.  P.  Andrae,  J.  C. 
Schmidtbauer,  A.  Kummer  and  O.  E.  Borchert ; 
Swedish-American  Telephone  company.  Chicago.  A. 
V.  Overshiner  and  E.  B.  Overshiner;  Electrical  Sup- 
ply company,  Madison,  Wis..  L.  W.  Burch;  Strom- 
berg-Carlson  Telephone  Manufacturing  company, 
Chicago,  J.  J.  Nate  and  Mr.  Munsell ;  John  A. 
Roebling's  Sons  company,  Trenton,  N.  J..  R.  B.  Ab- 
bott, W,H.Slingluff,  A.  B.  Conover  and  G.  C.  Bailey; 
Williams-Abbott  Electric  company.  Cleveland,  H.  C. 
Dodge;  Chicago  Telephone  Supply  company,  Chi- 
cago, G,  A.  Briggs;  Keelyn  Telephone  Manufactur- 
ing company,  Chicago,  J.  E.  Keelyn  ;  Standard  Tele- 
phone and  Electric  companv,  Madison.  Wis.,  W.  A. 
Taylor  and  J.  H.  Parish  ;  Illinois  Electrical  Soecialty 
company,  Chicago,  H.  0.  Rugh :  American  Electric 
Telephone  company,  Chicago,  C.  F.  Speed:  Green 
Telenhone  and  Electric  Manufacturing  companv,  J. 
H.  Green,  T.  J.  Seely  and  C.  Hemsing;  Kellogg 
Switchboard  and  Supply  company.  Chicago,  C.  P. 
Pratt;  The  F.  Bissell  company,  Toledo,  Ohio,  C.  A. 
Peckham  and   Mark  S.  Walker;   Pass  &  Seymour, 
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Crouse-Hinds  Electric  company,  John  W.  Brooks, 
Chicago;  Continental  Telephone  Consi ruction  com- 
pany, Chicago,  F.  B.  Patten;  American  Electric  Fuse 
company,  Chicago,  F.  G.  Jones  and  G.  \V.  Rodor- 
mcr ;  Western  Electrical  Supply  company,  St.  Louis, 
William  Wilson;  Central  Electric  company,  Chicago, 
J.  W.   Mason. 

The  New  President. 
The  new  president  of  the  Independent  Telephone 
Association  of  Wisconsin  is  Richard  Valentine,  the 
secretary  and  treasurer  of  the  Rock  County  Tele- 
phone company  of  Janesville,  Wis.  Mr.  Valentine, 
whose  portrait  is  given  on  page  148,  is  one  of  the  in- 
fluential members  of  the  association  and  a  respected 
and  substantial  citizen  of  Janesville.  The  Valentine 
school  of  telegraphy  is  widely  known,  and  the  tele- 
pnone  company  with  which  Mr.  Valentine  is  con- 
nected is  one  of  the  best  Independent  organizations 
in  the  state.  The  new  president  is  an  old  resident 
of  Janesville,  and  his  fellow  citizens  have  honored 
him  by  election  to  public  office.  They  will  be  pleased 
that  another  distinction  has  been  added  to  the  honors 
that  he  modestly  bears. 


Nebraska   Independent  Telephone    As- 
sociation. 

The  third  annual  meeting  of  the  Nebraska  Inde- 
pendent Telephone  association  was  held  in  the  Lin- 
coln Hotel,  Lincoln,  Neb.,  on  February  17th  and  iSth. 
A  committee  of  three,  composed  of  A.  E.  Gantt  of 
Falls  City,  Byron  Clark  of  Plattsmouth  and  G.  W. 
Hansen  of  Fairbury,  was  appointed  to  meet  at  Ne- 
braska City  to  draft  an  agreement  which  all  corpo- 
rations and  individuals  operating  Independent  tele- 
phone systems  in  Nebraska,  being  members  of  the 
association,  shall  sign,  the  object  being  to  protect 
the  Independent  interests  in  the  state.  Any  member 
of  the  association  was  required  to  notify  the  sec- 
retary' before  offering  to  dispose  of  his  or  its 
telephone  property  to  any  competing  company,  and 
other  objects  of  the  agreement  are  to  regulate  toll 
charges  and  exchange  rates  and  the  interchange  of 
toll  business  and  to  provide  through  metallic  trunk 
lines  connecting  the  principal  Independent  telephone 
systems  of  the  state. 

The  officers  elected  for  the  ensuing  year  were  as 
follows:  President,  Thomas  E.  Parmele,  Platts- 
mouth; vice-president,  I.  D.  Clarke,  Papillion;  sec- 
retary and  treasurer.  E.   C.  Hansen,   Fairbury. 

The  officers  elected  for  the  ensuing  year  were  as 
of  its  existence  from  a  membership  of  five  companie-5 
the  first  year  to  nearly  100  members  at  its  third 
annual  meeting,  and  the  prospects  are  that  the  mem- 
bership will  increase  100  per  cent,  by  the  next  meet- 
ing. 

The  Union  Commercial  Club  of  Lincoln 
extended  an  invitation  to  the  association  to  meet 
with  the  club  in  a  body  to  discuss  the  Independent 
telephone  question  as  relating  to  Lincoln.  The  mat- 
ter was  thoroughly  discussed,  several  prominent  citi- 
zens and  the  mayor  of  Lincoln  all  speaking  in  favor 
of  granting  a  franchise  to  the  Plattsmouth  Tele- 
phone company,  which  has  been  making  strenuous 
efforts  for  the  past  two  years  to  establish  an  ex- 
change in  Lincoln. 

T.  H.  Ewing,  western  representative  of  the  Eureka 
Electric  company  of  Chicago,  was  present  with  a 
line  of  that  company's  telephone  equipment. 

T.  H.  Pollock,  general  manager  of  the  Plattsmouth 
Telephone  company  and  retiring  secretary  of  the 
state  association,  is  in  receipt  of  numerous  inquiries 
for  suitable  locations  for  telephone  investments  in 
Nebraska,  and  will  take  pleasure  in  giving  informa- 
tion as  to  the  situation  in  the  state  when  requested. 


EXTENSIONS   AND    IMPROVEMENTS. 

A  telephone  franchise  for  the  city  of  Milford, 
Mich.,  has  been  granted  to  D.  P.  Yerkes. 

A  telephone  line  from  Sydney,  Australia,  to  Mel- 
bourne,  a  distance   of  580  miles,   is  projected. 

The  Citizens'  Telephone  company  of  Houston, 
Texas,  has  increased  its  capital  stock  from  $200,000 
to  $300,000. 

The  longest  telephone  line  in  Northern  Russia  has 
been  placed  in  operation  recently  in  Jacute  territory, 
Northern    Siberia.     The   line    is    r6o   miles   long. 

The  Bolivar  Telephone  company  of  Cleveland, 
Miss.,  has  been  incorporated,  with  a  capital  stock  of 
$10,000,  by  C.  R.  Smith  and  others.  William  A.  Wall 
has  been"  appointed  manager. 

The  Forest  City  Telephone  company  of  Forest 
City,  111.,  has  been  incorporated,  with  a  capital  stock 
of  $2,500.  The  incorporators  are  E.  J.  Bowser,  E.  J. 
\\  hite  and  John    Pemberton. 

The  directors  of  the  Bell  Telephone  company  of 
Philadelphia  have  voted  to  increase  the  capital  stock 
by  $4,000,000,  and  stockholders  will  vote  on  the 
question  at  a  special  meeting  on  April  22d.  The 
additional  stock  is  to  be  used  for  extensions. 

It  is  stated  that  the  Central  Union  Telephone  com- 
pany is  operating  at  Logansport,  Ind.,  without  a 
franchise,  and  that  the  merchants  there  have  decided 
to  use  only  one  instrument — that  of  the  Independent 
company.  The  new  exchange  of  the  Independent 
company  is  not  ready  for  operation  yet,  but  the 
company  has  awarded  a  contract  for  an  extension 
to  its  switchboard  to  the  Kellogg  Switchboard  and 
Supply  company  of  Chicago. 


Central  Union's  Annual  Report. 

At  the  annual  meeting  of  the  Central  Union  Tcle- 
piionc  company  in  Chicago  on  February  igth  Presi- 
dent John  I.  Sabin  reported  that  the  total  revenues 
for  the  year  igoi  were  $2,584,789.  The  total  dis- 
bursements, including  operating  expenses  and  in- 
terest on  bonds,  were  $2,360,263.  Thus  the  net 
profits  for  1901  were  $224,526.  This  is  a  poorer 
showing  than  in  1900.  when  the  net  profits  were 
$317,508.  Of  the  receipts,  $1,716,341  came  from  sub- 
scribers" rentals  and  $710,012  from  toll  revenue. 
The  balance  sheet  shows  total  resources  of  $13,- 
394.347-  The  reserve  is  placed  at  $201,076  and  the 
surolus  at  $769,181. 

These  statistics  are  given  in  the  president's  report : 

Construction  Expenditures  for  1901. 

Exchange  aerial 81,039, 400. j8 

Underground  conduit 29,567.8^ 

Underground  cable. .  .• 48,098.58 

Central-office  switchboards  and  subscribers'  equip- 
ment   ■ : 810,317.33 

Toll-line  construction 251. 720. 29 

Total  construction  added,  year  1901 32.179,194.53 

Total  real  estate  added,  year  1901 5.321.05 

Total  additions,  year  igoi 82,184,415.58 

Poles,  Wire  and   Stations. 


Year 
Ending 
Decem- 
ber 31, 

1900. 

Year 
Ending 
Decem- 
ber 3r, 

igoi. 

/^dded  in 
igoi. 

Number  of  subscribers'  stations.. 
Numbftr  of  exchanges  and  branch 

69,017 

191 
2,324 
11,421 
26.935 

98,279 

207 
2,556 
11.925 

28.578 

29,262 
16 

232 

504 

1.643 

Number  of  miles  loll  pole  lines.    . 
Number  of  miles  toll  circuit  wirp. 

President  Sabin  gives  tliis  additional  information: 
"An  increase  in  general  expense  of  ?37,098.73  for 
the  year  covers  the  reorganization  of  the  accounting 
and  financial  departments  of  the  business,  includes 
the  creation  of  a  collection,  service  report  and  man- 
agers' financial  department,  all  desig-ned  to  collect 
the  company's  revenue,  to  supervise  directly  the 
finances  of  the  business,  and  to  relieve  managers  of 
clerical  work,  as  far  as  possible,  thus  giving  them 
opportunities  to  attend  to  their  proper  duties — the 
expansion  of  business  and  the  giving   of   service. 

"An  increase  in  operating  expense  of  $104,685.68 
for  the  year  covers  the  employment  of  over  600 
additional  local  and  toll  operators,  necessary  to  place 
the  service  on  an  efficient  basis,  an-d  also  includes 
increases  of  salaries  of  operators  already  employed 
and  the  salaries  of  some  85  additional  collectors  at 
various  exchanges. 

"The  toll  revenue  of  the  company  for  the  year 
1901  was  over  $700,000.  The  average  'circuit- 
miles'  of  toll  line  from  which  this  revenue  is  de- 
rived is  27,000.  This  mileage  of  wire,  in  the  states 
through  which  it  runs,  is  capable  of  carrying  at  least 
a  million  and  a  quarter  dollars'  worth  of  business 
each  year,  which  is  over  one-half  million  more 
than  we  had  during  1901.  One-half  of  this  mileage 
has,  within  the  last  six  months,  been  thoroughly 
overhauled  by  patrol  teams,  and  among  other  re- 
pairs made,  the  men  have  trimmed  42,321  trees,  re- 
placed 25,068  missing  or  broken  glass  insulators, 
untied,  pulled  into  place  and  retied  911  miles  of 
slack  wire,  involving,  with  other  repairs,  the  use 
of  48,611  tie  wires.  The  work  will  be  continued 
until  every  foot  of  line  is  in  perfect  order. 

"Close  study  has  been  made  of  the  matter  of  rates 
at  various  exchanges,  and  a  standard  schedule  has 
been  adopted,  based  on  population  and  local  condi- 
tions. This  schedule  includes  the  highest  standard 
of  instruments  and  lines,  and  since  May  10,  1901. 
every  new  contract  taken  has  been  taken  at  these 
rates. 

"On  October  11,  1901,  the  capital  stock  was  de- 
creased to  $3,481,500.  On  October  18,  1901,  the  au- 
thorized capital  stock  was  increased  to  $10,000,000, 
and  34.815  shares,  par  value  $100  each,  were  offered 
to  stockholders,  pro  rata  to  their  holdings,  pre- 
payments under  their  subscriptions  to  draw  interest 
at  five  per  cent,  up  to  October  i,  1902,  when  the  new 
stock  will  be  issued  and  interest  will  cease.  Up  to 
February  19.  1902,  the  prepayments  amount  to 
$1,847,677.50." 

The  following-named  directors  were  elected :  C. 
H.  Brownell,  M.  J.  Carney,  R.  C.  Clowry,  Frederick 
P.  Fish.  F.  H.  Griggs.  A.  W.  Harris,_  J.  Russell 
Jones.  Robert  T.  Lincoln,  John  I.  Sabin,  John  F. 
Wallick,   Arthur  D.   Wheeler. 


Telephone  Changes  in  New  York. 

Judge  James  M.  Thomas,  the  well-known  presi- 
dent of  the  Independent  Telephone  association,  pre- 
sented his  resignation  as  president  of  the  Telephone. 
Telegraph  and  Cable  company  of  New  York  on 
February  i8th.  and  it  was  accepted.  He  has  been 
succeeded  by  Henry  S.  Kearny,  who  was  last  year 
commissioner  of  public  buildings,  lighting  and  sup- 
plies in  New  York  city.  In  the  Knickerbocker 
I'eleplione  and  Telegraph  company  of  New  York 
William  H.  and  W.  S.  Eckert  have  retired  as  di- 
rectors, being  succeeded  by  J.  T.  Sproull  and  John 
P.  O'Brien.  It  is  also  stated  that  Mr.  Kearny  has 
been  chosen  to  succeed  William  H.  Eckert  as  presi- 
dent of  the  Knickerbocker  company. 


Telephones    in    Arizona  and   There- 
about. 

The  extreme  southwestern  states  and  territories, 
particularly  Arizona  and  southern  California,  are 
witnessing  considerable  development  in  the  telephone 
field.  There  are  in  Arizona  at  present  .36  Bell  ex- 
changes and  public  offices,  with  1,476  telephone  con- 
nections. All  of  these  stations  are  connected  by  toll 
lines,  adapted  to  long-distance  transmission.  The 
system  extends  from  Nogales,  on  the  Mexican  line 
on  the  south,  to  Jerome  on  the  north,  including 
Tucson,  Oracle,  Mammoth,  Florence,  Desert  Wells. 
Mesa,  Tempe.  Phcenix,  Alhambra,  Buckeye,  Crowned 
King,  Button  Mine,  Alexandria.  Providence.  Mc- 
Cabe,  Prescott,  Hot  Springs  and  Jerome.  During 
the  last  year  the  Pacific  States  Telephone  and  Tele- 
graph company  (Bell)  has  erected  108  miles  of  cop- 
per toll  lines,  and  has  put  in  712  new  telephones. 
During  the  last  two  years  the  company  has  built 
418  miles  of  long-distance  toll  lines  in  Arizona,  at  a 
cost  of  $132,000. 

The  Arizona  system  is  as  yet  isolated,  to  a  degree, 
having  no  through  connection  outside  of  the  ter- 
ritory. As  soon  as  material  is  available  the  com- 
pany proposes  to  extend  its  line  eastward  from  Red- 
lands,  Cal.,  to  Phoenix,  Ariz.,  via  Yuma,  thereby 
connecting  the  Arizona  and  the  Pacific  Coast  sys- 
tems. This  will  give  patrons  in  the  territory  through 
communication  with  Los  Angeles,  San  Francisco 
and  all  the  cities  and  towns  of  that  state,  as  well 
as  opening  to  them  Oregon  and  Washington  as  far 
north  as  the  Canadian  line,  and  portions  of  Idaho, 
Utah  and  Nevada.  Messages  may  be  spoken  then 
over  a   distance   of   1.200  miles. 

The  company  also  proposes,  within  the  coming 
year,  to  extend  its  main  lines  north  from  Jerome 
to  Flagstaff;  north  from  Florence  to  Globe,  and 
east  from  Nogales  to  Bisbee,  taking  in  intermediate 
points  of  importance.  It  is  expected  that,  on  the 
completion  of  these  extensions,  the  Rocky  Mountain 
Telephone  company,  which  controls  the  Colorado 
and  great  inter-mountain  system,  will  reach  out  to 
some  point  in  Northern  Arizona — probably  Flagstaff 
— and  establish  a  connection  with  its  service.  This 
will  give  direct  communication  with  Denver.  Salt 
Lake  and  all  the  principal  Colorado  and  LTtah  towns 
and  mining  centers.  The  coalescing  of  the  three 
svstems — the  Pacific  Coast,  the  Arizona  and  the 
Rocky  Mountain — will  be  a  great  advance  for  all 
concerned,  as  it  will  make  all  of  the  vast  territorv 
covered  available  for  each.  Thus.  Los  Angeles  will 
be  able  to  reach  all  leading  points,  both  in  Arizona 
and  in  Colorado,  and  Salt  Lake,  through  the  long- 
distance wire.  The  gap  which  now  exists  between 
Flagstaff  and  the  southern  terminus  of  the  Rocky 
Mountain  system  is  178  miles,  and  this  can  easily 
be  spanned  during  the  current  year.  All  of  the 
telephone  work  in  Arizona  is  handled  directly  by 
the  Los  Angeles  office,  under  the  supervision  of  Mr. 
C.   W.   Hinchcliffe.    division   manager. 


American    Home   Telephone  Company. 

In  a  recent  financial  advertisement  some  interest- 
ing facts  concerning  the  American  Home  Telephone 
company  are  given.  The  financial  statement  for  the 
year  ended  December  31,  1901,  contains  the  informa- 
tion that  during  that  time  the  income  was  $23,104 
and  the  expeditures  $17,780,  leaving  a  surplus  of 
$5,324.  The  ledger  balance  shows  resources  and 
liabilities  to  be  $3,016,825.25.  The  following-named 
companies  are  reported  as  constituent  companies  of 
the  Home  company :  Richmond  Home  Telephone 
company,  Richmond,  Ind. ;  Rome  Home  Telephone 
company.  Rome.  N.  Y. ;  Madison-Clark  Telephone 
company,  London,  Ohio;  Home  Telephone  company. 
Tiffin,  Ohio ;  County  Telephone  company  of  Herki- 
mer, Herkimer,  N.  Y. ;  Home  Telephone  company 
of  Elkhart  County,  Elkhart,  Ind.;  Port  Clinton 
Home  Telephone  company,  Port  Clinton,  Ohio ; 
Huntington  Mutual  Telephone  company.  Hunting- 
ton, W.  Va. ;  Troy  Telephone  company,  Troy,  Ohio ; 
Piqua  Home  Telephone  company,  Piqua.  Ohio.  The 
total  gross  earnings  of  the  constituent  companies 
during  the  year  1901  were  $128,192.99  and  the  net 
earnings  were  $59,093.04.  The  total  number  of  tele- 
phones in  operation  at  the  close  of  1901  was  8.490; 
the  increase  of  wire  mileage  was  4,177,  and  the 
total  cash  cost  of  new  construction  in  1901  was 
$116,450.74.  The  most  important  exchanges  now 
in  course  of  construction  are  said  to  be  the  Fay- 
ette Home  Telephone  company,  Lexington,  Ky. : 
Louisville  Home  Telephone  company,  Louisville. 
Ky. ;  Toledo  Home  Telephone  company,  Toledo. 
Ohio;  Kansas  City  Home  "Telephone  company.  Kan- 
sas City,  Mo.,  and  Independent  Long-distance  Tele- 
phone and  Telegraph  company.  Louisville,  Ky.  The 
officers  of  the  American  Home  Telephone  companv 
are :  President,  Ed.  L.  Barber :  secretary,  James  S. 
Brailey,  Jr. ;  treasurer,  H.  A.  Barber. 


In  the  case  of  the  Nebraska  (Bell)  Telephone 
company  against  the  Plattsmouth  Telephone  com- 
pany, in  which  the  former  sought  to  obtain  a  per- 
manent injunction  to  prevent  the  latter  from  putting 
up  poles  and  stringing  wires  on  the  same  side  of  the ' 
street  in  Louisville.  Neb.,  the  court's  decision  was. 
in  effect,  that  a  subsequent  constructor  may  occupy 
the  same  side  of  the  street  and  project  its  poles 
up  between  the  wires  of  a  rival  company,  and,  fur- 
ther, that  a  city  can  require  electrical  companies 
of  the_  same  class  to  occupy  the  same  side  of  the 
street  in  order  to  avoid  the  annoyance  to  the  public 
of  having  poles  in  many  places. 


150 

Telephone  News  from  the  Northwest. 

Mr.  Kraker  of  Melrose,  Minn.,  will  build  a  tele- 
phone line  to   Birch  Lake. 

Dr.  H.  B.  Dale,  a  member  of  the  Board  of  Edu- 
cation of  Oshkosh,  Wis.,  was  ill  and  unable  to  at- 
tend a  meeting  of  the  board  recently.  He  therefore 
asked  permission  to  cast  his  vote  by  telephone,  but 
was  denied. 

.\  local  exchange  will  soon  be  established  by  the 
Dakota  Central  Telephone  company  for  Pierpont, 
S.  D. 

.A  new  telephone  system  will  be  constructed  along 
the  line  of  the  new  Duluth,  \'irginia  and  Rainy 
River    railway,    north    from    \'irginia.    Minn. 

The  North  Dakota  Telephone  company  has  been 
incorporated,  with  a  capital  stock  of  $100,000.  C.  E. 
Burgess  of  .\neta  is  president.  The  company  pro- 
poses to  build  lines  from  Anela  to  Lakota,  touching 
•'ichigan  City.  Devil's  Lake  and  other  points.  From 
.\ncta  cast  a  line  will  be  built  to  Northwood,  Hat- 
ton  and  Grand  Forks.  Local  exchanges  will  be  built 
at   Northwood,   Hatton   and   Lakota. 

Noxon  Bros,  of  Valley  City.  N.  D.,  propose  to 
establish  a  local  exchange  for  New  Rockford,  N.  D. 

The  Iowa  Telephone  company  has  completed  its 
new  exchange  building  at  Davenport,  Iowa,  and  the 
switchboard   is   installed. 

The  Harlan  and  Avoca  (Iowa)  Telephone  and 
Telegraph  company  has  amended  its  articles  of  in- 
corporation, increasing  its  capital  stock  from  $,50,000 
10   $60,000. 

The  Mount  Pleasant  (Iowa)  Telephone  company 
has  been  incorporated,  with  $50,000  capital   stock, 

.\  section  of  the  telephone  line  between  Townsend 
and  Radersburg.  Mont.,  owned  by  the  Rocky  Moun- 
tain Bell  Telephone  company,  was  deliberately  blown 
up.  Holes  were  bored  in  a  pole  and  filled  with 
giant  powder,  which  was  set  off  with  a  fuse,  com- 
pletely demolishing  a  section  of  the  line.  No  reason 
can  be  assigned  for  the  deed,  other  than  malicious- 
ness. 

The  Sunset  Telephone  company  will  at  once  make 
improvements  on  its  system  at  Whatcom,  Wash., 
and  other  cities  on  Bellingham  Bay,  at  a  cost  of 
$15,000. 

The  Johnson  County  Telephone  company  of  Iowa 
Citv.  Iowa,  has  amended  its  articles,  increasing  its 
capital   stock  from  $15,000  to  $30,000.  F. 

Ohio  Telephone  Notes. 

The  Citizens'  Telephone  company  of  Circleville 
has  filed  notice  with  the  secretary  of  state  of  an 
increase  of  capital  stock  from  $30,000  to  $64,000. 
Edward  E.  Smith  is  the  president  of  the  company, 
and   C.  C.  Chapelear,  secretary. 

The  North  (Georgetown  Telephone  company,  with 
a  capital  stock  of  $5,000,  has  been  organized,  to 
construct  lines  from  North  Georgetown,  where  the 
office  will  be  located,  to  Salem,  Alliance  and  some 
other  points.  W.  J.  Kelley,  J.  M.  Earnst,  E.  G.  Saf- 
fcll  and  others  are  the  incorporators. 

The  Weston  Mutual  Telephone  company  has  ar- 
ranged to  establish  an  office  at  Weston,  where  a 
lOO-drop  switchboard  will  be  installed.  A  day  and 
night  service  will  be  introduced,  and  the  town  will 
be  connected  with  Grand  Rapids,  McCIure.  West 
Hope.  Bowling  Green  and  many  farm  residences. 
The  Weston-Grand  Rapids  Telephone  company  has 
;dso  secured  a  new  switchboard,  which  will  be  put 
in  position  at  once. 

The  annual  meeting  of  the  stockholders  of  the 
City  and  Suburban  Telegraph  and  Telephone  Asso- 
ciation of  Cincinnati  was  held  a  few  days  ago,  and 
the  old  board  of  directors  was  re-elected  and  Charles 
P.  Taft  was  added  to  the  number.  The  board  will 
organize  later  on,  when  the  officers  will  all  likely 
be  re-elected. 

The  LTnited  Telephone  company  of  Bellefontaine. 
with  a  capital  stock  of  $250,000.  has  been  incorpo- 
r.ated  by  G.  M.  Simpson.  William  Harris,  C.  E. 
Yoder  and  others,  to  build  a  plant  in  that  city.  This 
is  another  large  corporation  which  has  been  formed 
since  the  Everett-Moore  trouble  began,  showing  that 
the  Independents  are  not  discouraged. 

The  Union  Telephone  company,  with  headquarters 
at  Glouster,  has  been  reorganized.  John  J.  Gordon, 
president,  and  Walter  Ross,  manager,  have  sold  their 
stock  to  David  Edwards.  Dr.  A.  B.  Pickering  and 
others,  and  have  retired  from  the  company.  The 
officers  chosen  are  as  follows:  President,  G.  W. 
Rose;  secretary-treasurer,  David  Edwards:  manager, 
A.  B.  Allen.  O.  M.  C. 


Indiana  Telephone  Items. 

The  Syracuse  Home  Telephone  company  of  Syra- 
cuse (capital,  $25,000:  J.  F.  B.  Kaufman,  G.  D.  Lint, 
A.  A.  Raser  and  William  Self,  directors),  the  Green- 
wood Telephone  company  (capital.  $5,000;  E.  A. 
Robinson.  William  Harding  and  G.  A.  Sayles,  di- 
rectors), and  the  Delaware  and  Madison  Counties 
Telephone  company  (capital.  $500,000)  were  incor- 
porated during  the  week.  The  last-named  company 
proposes  to  operate  on  a  big  scale  in  Muncie,  Ander- 
son. Elwood.  Alexandria  and  a  dozen  other  towns 
and  cities  in  Delaware  and  Madison  counties.  Will- 
iam J.  Vesey.  George  F.  Friar,  C.  H.  Worden.  E.  W. 
Cook.  John  Morris  of  Fort  Wayne.  W.  E.  Hitchcock 
and  J.  C.  Johnson  of  Muncie.  George  F.  Quick,  D.  L. 
Rosenbaum  and  J.  J.  Nelterville  of  Anderson  have 
each  subscribed  for  one  share  of  stock.  There  is 
nolhing  in  the  articles  of  incorporation  to  indicate 
"lin  owns  the  other  490  shares.  The  Independent 
"Ten"  Telephone  company  of  Brown's  Chapel  School 
House,   Hancock   Coimty   (capital,  $800),   was   also 
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incorporated.  The  company  consists  of  10  men  who 
uill  construct  a  system  in  their  community,  using 
the  schoolhousc   for  an  exchange  building. 

Indianapolis  landlords  are  placing  telephones  in 
all  the  suites  of  flats  in  apartment  houses,  and  the 
service  is  free  to  the  tenant. 

Many  complaints  arc  being  received  by  the  Board 
of  Public  Works  of  Indianapolis,  Richmond  and 
other  cities  of  the  great  number  of  ploes  planted  in 
the  alleys.  The  encroachment  has  become  so  great 
that  the  legitimate  use  of  the  alleys  is  greatly  cur- 
tailed. Sometimes  three  and  four  rows  are  found 
in  a  12-foot  alley.  Property  owners  sav  they  cannot 
get  to  their  barns  with  a  load  of  hay.  Suit  is 
threatened  if  the  poles  are  not  removed  in  some 
places.  F. 
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Southern  Telephone  Developments. 

.\t  a  meeting  of  the  Monroe  (La.)  Telephone 
company  a  proposition  from  the  Cumberland  Tele- 
phone company  was  considered  and  a  board  of 
liquidation  was  appointed.  A.  A.  Forsythe  has  also 
undertaken  to  organize  a  company  to  buy  the  Home 
company  and  prevent  the  Cumberland  company  froin 
securing  the  property. 

The  Gainesboro  Telephone  company  will,  at  an 
early  date,  build  one  or  two  lines  from  Bon  Air, 
Tenn..  to  mining  districts. 

Both  the  Bell  and  the  Interstate  Telephone  com- 
panies are  endeavoring  to  get  long-distance  service 
to  Wilmington,  N.  C.  The  latter  company  overs  that 
section  very  extensively,  and  has  surveyed  a  route 
from  Wilmington  to  Lumberton,  N.  C.  It  is  be- 
lieved a  warm  fight  may  ensue  in  the  efforts  of  these 
concerns  to    reach   Wilmington    first. 

Dr.  Emil  Dorn  of  Chicago  has  petitioned  for  a 
franchise  to  put  in  a  telephone  system  at  Columbus, 
Ga.  He  states  that  he  would  have  the  system  in 
working  order  within  12  months,  provided  franchise 
is  granted  and  he  is  not  hindered  by  any  legal  pro- 
ceedings. Dr.  Dorn  has  been  refused  a  franchise 
for  a  telephone  system  at  Asheville.  N.  C. 

The  Southern  Bell  company  proposes  to  extend 
its  service  from  Wilmington,  N.  C,  to  Carolina 
Beach,  using  the  line  belonging  to  the  government. 

A  movement  has  been  started  at  Centerville,  Tenn.. 
for  building  a  new  and  Independent  system  of  tele- 
phones. I.  B.  Parker,  former  local  manager  of  the 
exchange  at   Centerville.  is   said  to   be  interested. 

L. 


Training  of  Telephone  Operators. 

.-\s  one  of  the  means  necessary  in  the  perfecting 
of  Its  telephone  service,  the  New  York  Telephone 
company  has  established  a  school  for  operators  at 
Eighteenth     street     and     Irving   place,    New    York. 

The  room  in  which  the  girls  are  instructed  is 
equipped  with  switchboards  exactly  after  the  fash- 
ion of  a  central  ofiicc  and  every  possible  connection 
that  could  be  made  on  a  regular  board  can  be  made 
there.  Any  contingency  that  might  confront  an 
expert  operator  may  be  made  to  confront  the  stu- 
dent. Whether  the  .girl  handles  a  call  from  Chi- 
ca.go  or  Thirty-eighth  street,  the  connections  are 
complete  within  the   school    room. 

The  .girls  sit  before  the  boards,  as  in  a  central 
office.  To  each  group  of  three  or  four  a  teacher 
is  allotted,  the  teachers  being  chosen  from  the 
company's  most  expert  operators.  Calls  are  turned 
in  from  boards  at  the  rear  end  of  the  room.  The 
girls  handle  these  calls  with  the  direction  and  as- 
sistaiice  of  the  teachers.  When  they  have  reached 
a  point  wdiere  they  can  successfully  manage  any 
call  turned  in  their  education  is  supposed  to  be 
complete.  The  course  is  covered  in  about  a  month. 
There  are  many  applicants  for  positions  as  telephone 
girls,  and  the  applicants  are  required  to  take  an 
examination,  such  as  a  good  common-school  edu- 
cation would  enable  them  to  pass.  Intelligence  and 
tact  are  requisites,  although  voice  and  manner  cut 
a  large  figure  in  the  test,  as  a  clear,  agreeable  voice 
is  practically  an  essential  for  the  ideal  telephone 
girl. 

The  students  are  paid  from  the  time  they  enter 
the  school,  and  for  night  work  receive  $5  a  week  ; 
those  who  take  the  hours  from  noon  until  10  p.  m. 
are  paid  $4;  the  morning  students  have  $3.  Later 
the  experts'  salaries  are  graded  on  the  same  scale. 
An  expert  night  operator  has  $12  a  week.  The  work 
is,  of  course,  light,  but  the  hours  are  trying.  She 
is  required  to  go  on  duty  at  7  p.  m.  and  leaves  at  7 
a.  m.,  but  she  does  not  work  all  that  time,  as  a  sub- 
stitute takes  her  place  for  three  hours  during  the 
night.  There  are  252  telephone  girls  doing  night 
\vork  in  Manhattan.  In  all,  there  are  1.600  girls 
employed  by  the  New  York  company,  exclusive  of 
the   150  girls  working  at  pay  stations. 


Kellogg  Company's  Pole  Yards. 

The  Kellogg  Switchboard  and  Supply  company  of 
Chicago  Is  In  receipt  of  many  inquiries  relative  to 
cedar  poles,  and  from  the  indications  the  company 
believes  that  the  business  will  be  even  greater  than 
last  year.  The  Kellogg  company  entered  the  pole 
field  about  January  of  last  year,  and  secured  from 
the  producers  In  the  vicinity  of  Escanaba.  Mich.,  a 
large  stock  of  white-cedar  poles,  with  an  Idea  of 
furnishing  them  to  telephone  companies  in  connec- 
tion with  its  switchboard  and  telenhone  business.     It 


GENERAL  TELEPHONE  NEWS. 

The  Atwood  Mutual  Telephone  company  of  At- 
wood.  HI.,  has  been  incorporated  with  a  canital  stock 
of  $3,000.  The  Incorporators  are  C.  B.  Moore. 
H.  H.   Wildman  and  William  D.  Harshbarger. 

Through  her  attorney,  W.  S.  Johnson.  Miss  Lil- 
lian Clark  will  soon  bring  suit  against  the  Chicago 
Telephone  company  for  injuries  alleged  to  have  been 
sustained  from  an  electric  shock  received  from  the 
switchboard  at  which  she  worked  while  employed 
by   the   company. 

An  attractive  pamphlet  inscribed  "Minutes  of  the 
Twelfth  Annual  Banquet  of  the  Cumberland  Tele- 
nhone and  Telegraph  Company"  has  been  issued. 
The  banquet  was  held  at  Nashville.  Tenn..  Decem- 
Iter    27.    TOOT,    and    was   n    notable    affair.     .Sneeches 


KELLOGG   COMPANY  S   POLE   YARD   AT   WILSON,    MICH. 


supplied  a  large  number  of  poles  for  the  Independent 
plants  at  Jackson  and  Detroit.  Mich.,  Columbus,  Al- 
liance and  Canton,  Ohio,  and  others  In  Iowa,  In- 
diana,   Illinois    and    the   southwestern    states. 

It  was  an  experiment  for  a  telephone  manufactur- 
ing company  to  take  up  a  distinct  branch,  such  as 
the  pole  business,  but  the  results  were  so  satisfactory 
and  worked  in  so  well  with  its  general  business,  that 
the  company  has  decided  to  continue  for  another 
year.  The  company  has  a  good  assortment  of  poles 
in  yards  whose  shipping  facilities  are  excellent.  It 
has  several  large  yards  on  the  Chicago  and  North- 
western railway,  the  Escanaba  and  Lake  Superior 
railway  and  the  Duluth,  South  Shore  and  Atlantic 
railway,  also  a  large  yard  at  Ontonagon,  Mich.,  on 
the  Chicago,  Milwaukee  and  St.  Paul  railway.  A 
view  of  the  company's  Wilson  (Mich.)  yard  is  shown 
herewith.  The  picture,  however,  illustrates  only  a 
section  of  the  yard.  A  number  of  the  piles  of  poles 
shown  are  over  40  feet  in  height. 


were  made  by  President  James  E.  Caldwell,  Treas- 
urer T.  D.  Webb,  Assistant  General  Manager  Leland 
Hume  and  others. 

The  Italian  minister  of  posts  and  telegraphs  is 
said  to  have  hit  upon  an  expedient  for  expediting 
the  telegraph  service  in  Rome  and  other  large  cities 
by  means  of  the  telephone.  Henceforward,  as  soon 
as  a  telegram  is  received,  it  will  be  the  duty  of  the 
telegraph  officials  to  ascertain  whether  the  addressee 
is  on  the  telephone  register.  If  he  is,  he  is  to  be 
Instantly  called  up  and  the  text  of  the  message  is  to 
be  read  to  him,  the  telegram  itself  being  sent  on  in 
the  usual  way.  Signor  Galimberti  is  confident  that 
his  reform  will  reduce  by  quite  one-third  the  time 
necessary  for  bringing  the  contents  of  a  telegram  to 
the  knowledge  of  the  person  concerned. 


It  is  said  that  considerable  complaint  has  been 
directed  by  soine  of  the  small  stockholders  of  the 
Central  District  Printing  and  Telegraph  company 
of  Pittsburg.  Pa.,  against  the  policy  of  the  com- 
pany's officials  in  distributing  the  new  stock  In- 
crease from  $7,500,000  to  $10,000,000.  Stockholders 
have  the  right  to  one  share  of  the  new  stock  at  par 
for  every  three  shares  of  the  old,  and  the  officials 
have  ruled  that  those  holding  less  than  three  shares 
shall  not  parlake  of  the  benefits  of  the  increase. 
There  are  many  small  holdings,  some  of  one  and 
two  shares,  and  the  owners  of  these  will  probably 
fight  for  their  one-third  or  two-thirds  of  a  share. 


MANUFACTURERS    AND    DEALERS. 

The  National  Telephone  Specialty  company  of 
Chicago  has  been  incorporated,  with  a  capital  stock 
of  $5,000.  for  the  purpose  of  manufactuwng  tele- 
phone fixtures  and  supplies.  Herbert  and  Max 
Rosenow   and  W.  R.   Shaw  are  the  incorporators. 

The  F.  Bissell  company  of  Toledo.  Ohio,  reports 
a  large  demand  for  its  pole  houses,  pole  seats,  pay- 
out reels,  pole  platforms:  messenger  and  cable  hang- 
ers, telephone  distributing  boards  and  cross-connect- 
ing boards.  The  company  now  has  orders  three 
months   ahead. 

']"he  Kellogg  Switchboard  and  Supply  company  of 
Chicago  has  opened  a  branch  office  In  room  204.  Key- 
.stone  Telephone  building,  corner  Second  and  San- 
son! streets,  Philadelphia,  where  a  full  line  of  sam- 
ples will  be  on  exhibition  and  where  any  information 
regarding  business  matters  generally,  connected  with 
the  Kellogg  company,  will  receive  prompt  attention. 
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Aluminum.' 

By   W.   Murray   Morrison. 

Aluminum  is  now  sold  at  about  is.  to  is.  4d.  a 
pound.  The  great  lowering  in  its  price  dates  from 
1S87,  when  Hall  in  America  and  Heroult  in  Europe 
took  out  patents  for  its  electrolytic  winning  from 
alumina — the  process  now  in  use.  Reduction  in  the 
presence  of  carbon  in  an  arc  furnace  and  elec- 
trolysis from  aqueous  solutions,  are  both  impractica- 
ble. It  is  interesting  to  note  that  in  1894  Wilson 
i.naving  in  view  the  production  of  a  metal  with  a 
higher  affinity  for  oxygen  than  aluminum  and  the  re- 
duction of  alumina  by  its  agency)  was  attempting  to 
obtain  metallic  calcium  by  the  smelting  of  a  mixture 
of  lime  and  carbon  in  an  arc  furnace,  when  he  dis- 
covered, practically  accidentally,  the  commercial 
means  of  producing  calcium  carbide,  now  such  a 
considerable  industry. 

All  the  processes  for  aluminum  production  now' 
at  work  consist  in  the  reduction  of  alumina  (ALOa) . 
Other  compounds  of  the  metal  offer  great  induce- 
ments, notably  the  chloride  and  the  sulphide,  their 
voltages  of  decomposition — 2.;^  and  .9  respectively — 
being  lower  than  that  of  alumina,  which  is  2.S. 
Unfortunately,  however,  the  two  former  compounds 
are,  with  our  present  knowledge,  difficult  and  ex- 
pensive to  produce,  and  a  cheap  process  for  their 
production  would  be  a  most  important  advance. 
The  electrolytic  methods  of  Heroult  and  Hall  are 
practically  identical.  Alumina  is  dissolved  in  a 
bath  of  molten  cryolite  l.6NaF.AUFj),  which  latter 
material  is  found  chiefly  in  Greenland ;  alumina  be- 
ing extracted  by  chemical  means  from  the  mineral 
bauxite,  found  in  Ireland,  France,  and  elsewhere, 
which  contains  50  to  60  per  cent,  of  alumina.  Car- 
bon anodes  are  used  to  convey  the  current,  and  the 
reaction  takes  place  according  to  the  formula 
AU03+3C=2Al-t-3CO,  the  carbon  being  derived 
trom  the  anode.  The  aluminum  sinks  to  the  bottom 
of  the  bath,  and  is  tapped  or  ladeled  out  when  suffi- 
cient metal  has  accumulated  The  process,  though 
very  simple  theoretically,  is  difficult  to  work  in 
practice,  and  requires  considerable  experience  to 
make  it  successful. 

The  great  amount  of  energy  required  for  the  re- 
duction of  the  metal  renders  very  cheap  power  ab- 
solutely necessary,  the  only  practical  form  being 
water  power,  costing  from  30s.  to  £4  per  horsepower 
per  year  of  8,760  hours.  Aluminum  can  be  pro- 
duced 99.9  per  cent,  pure,  the  commercial  purity 
being  about  99.5  per  cent.  The  present  w-orld's  out- 
put is  estimated  at  something  over  5,000  tons  per 
annum,  whereas  the  yearly  output  of  the  metals  with 
which  it  chiefly  competes — namely,  copper  and  tin — 
is  about  497,000  tons  and  79,200  tons,  respectively. 
It  is  thus  seen  what  possibilities  there  are  for  the 
extension  of  the  aluminum  industry  should  even  a 
small  further  percentage  of  these  metals  be  replaced 
by  aluminum. 

The  leading  property  of  the  -metal  is,  of  course,  its 
low^  specific  gravity.  For  equal  volume  aluminum 
only  weighs  27  per  cent,  of  the  next  lightest  metal 
in  common  use — namely,  zinc — and  as  regards  cost 
for  equal  volume  only  three  common  metals  are 
lower — viz.,  zinc,  iron  and  lead.  Its  tensile  strength 
when  cast  is  from  five  to  eight  tons  per  square  inch, 
and  rolled  or  drawm  up  to  17  tons  per  square  inch. 
Its  melting  point  is  625  degrees  C,  and  it  can  easily 
be  worked,  cast,  extruded,  rolled,  forged,  drawn, 
spun,  etc.,  with  attention  to  certain  simple  precau- 
tions now  well  understood  and  easily  given  effect  to. 
It  is  third  among  metals  as  regards  malleability  and 
sixth  as  regards  ductility.  Sheets  can  be  hammered 
down  to  .000025  inch  thick,  in  consequence  of  which 
it  has  largely  replaced  silver  leaf,  and  wire  can  be 
drawn  down  to  .004  inch.  It  is  fourth  among  metals 
as  regards  thermal  conductivity,  which  property, 
added  to  the  fact  that  it  is  hardly  affected  by  acids, 
and  that  all  its  salts  are  absolutely  non-poisonous 
(unlike  those  of  copper),  makes  it  specially  suitable 
for  cooking  utensils,  for  which  it  has  already  found 
extended  use.  It  is  less  affected  by  drj'  or  damp 
air  than  any  of  the  ordinary  metals,  the  film  of 
oxide  always  on  its  surface  being  an  efficient  pro- 
tection against  further  oxidization.  Its  great  af- 
finity for  oxygen  has  been  taken  advantage  of  in  the 
well-known  Goldschmidt  process  for  attaining  high 
temperatures,  in  which  pow'dered  aluminum  is  mixed 
with  an  oxide  of  a  metal  such  as  iron,  and  ignited 
wth  a  piece  of  magnesium  ribbon.  The  very  high 
temperature  obtained  from  the  combination  of  the 
aluminum  with  the  oxygen  of  the  oxide  present 
enables  the  process  to  be  used  for  the  wielding  of 
pipes  and  rails,  and  for  repairing  broken  castings. 
The  process  is  of  interest  to  electrical  engineers 
from  the  facilities  which  it  affords  for  welding  rails, 
giving  a  good  mechanical  and  electrical  iolnt,  and 
rendering  bonding  unnecessary.  A  valuable  prop- 
erty is  its  power  of  combining  with  the  occluded 
gases  in  castings.  Tw^o  to  five  pounds  of  aluminum 
added  to  a  ton  of  melted  iron  have  the  effect  of 
making  the  casting  free  from  blowholes,  tougher, 
and  of  greater  homogeneity,  the  metal  being  also 
rendered  more  fluid  during  casting.  _  Foundries 
using  aluminum  in  this  way  have  their  "waster" 
castings  reduced  by  a  large  percentage. 

Two  classes  of  aluminum  alloys  are  in  common 
use,  the  light  and  the  heavy  alloys.  The  former 
contain  not  more  than  10  per  cent,  of  some  other 
metal  than  aluminum,  whereby  the  tensile  strength 
!s  raised  in  some  cases  to  24  tons  per  square  inch 
with    hardly   any    incraese   in    weight    over   that   of 
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the  pure  metal.  The  heavi,'  alloys  contain  aluminum 
up  to  about  10  per  cent.  The  aluminum  bronzes  are 
the  principal  alloj'S  in  this  class,  and  have  tensile 
strengths  up  to  45  tons  per  square  inch.  According 
to  Prof.  E.  Wilson  of  London  aluminum  99.55  per 
cent,  pure  has  a  specific  resistance  of  2.762x10" 
legal  ohms  per  cubic  centimeter  at  15  degrees  C, 
with  a  temperature  coeificient  of  .00393  P^r  degree  C. 
This  makes  the  conductivity,  as  compared  with  cop- 
per  (Matlhiessen's  standard).  61.4  per  cent. 

The  following  table  is  given  comparing  copper  and 
aluminum  wires : 

CoMP.\KATivE   Figures   of   Copper    and   Aluminum 
Wire. 

Copper  Alumiuuiii 

Wire.  Wire. 

Specific  Gravity 8.93  2.65 

Conductivity 100  61 

Section  for  equal  conductivity i  1.64 

Diameter  for  equal  cojductivity 1  i.3ti 

Weiglit  for  equal  conductivity i  .4S3 

Weight  for  equal  sectioa 1  .297 

Tensile  strentjtli  lor  equal  section 1  .46 

Tensile  slrengttiforequal  contiuctivity.     i  .75 

Where  tensile  strength  is  of  importance,  as  in 
aerial  wires,  pure  aluminum,  more  especially  in  the 
case  of  small  wares,  is  sometimes  too  weak,  and  an 
alloy  becomes  necessary.  For  this  purpose  alloys 
have  been  produced  equaling  the  strength  of  copper 
for  equal  conductivity,  with  a  reduction  of  from 
one  to  two  per  cent,  of  conductivity  below  that  of 
pure  metal.  Figures  are  given  showing  that  when 
the  price  per  pomid  of  aluminum  is  not  more  than 
di'uble  that  of  copper,  it  pays  to  use  it  rather  than 
the  latter.  Copper  wire  being  about  lod.  per  pound 
and  aluminum  wire  about  is.  6d.,  it  is  seen  that  for 
bare  wires  aluminum  is  cheaper  than  copper  by 
aDout  13  per  cent.,  and  has  the  additional  advantage 
of  being  about  50  per  cent,  lighter  for  the  same 
conductivity. 

Jointing  aluminum  has  been  a  difficulty  in  the 
past,  as  no  other  metal  can  be  used  in  contact  with 
it  with  safety.  There  are  now,  however,  a  large 
number  of  excellent  joints  for  small  and  large  wires 
and  for  strip,  several  specimens  being  exhibited  by 
the  author. 

A  description  is  given  of  the  various  forms  of 
aluminum  conductors  in  use  at  Foyers.  Many  tons 
of  flexible  cable  and  strip  carry  current  between  the 
dynamos  and  furnaces.  A  telephone  line  of  No.  12 
S.W.G.  runs  a  distance  of  six  miles  over  exposed 
country.  An  overhead  transmission  line,  .38  inch 
diameter  and  5,500  feet  long,  is  also  installed.  All 
the  above  have  been  in  use  for  some  years,  and  have 
given  no  trouble  whatever,  except  the  telephone  line, 
which  has  broken  on  some  occasions  in  high  winds 
on  account  of  its  being  of  pure  aluminum  instead  of 
an  alloy,  as  wires  of  so  small  a  diameter  ought  to  be. 

The  author  admits  having  originally  had  the  visual 
prejudice  in  favor  of  copper,  but  after  experience 
of  aluminum  conductors  his  opinion  is  entirely  al- 
tered, and  he  is  fully  convinced  of  their  great  ad- 
vantages. Six  important  power  transmission 
schemes  in  America  are  mentioned  where  alumi- 
num is  used  for  the  overhead  wires,  the  most  im- 
portant being  that  from  Niagara  to  Buffalo,  show- 
ing that  American  engineers  are  fully  alive  to  the 
advantages  of  the  new  metal. 

At  present  prices  aluminum  cannot  compete  with 
copper  for  low-tension  insulated  cables,  but  high- 
tension  cables  are  on  a  different  footing,  and  the 
matter  is  a  subject  of  great  importance  in  view  of 
the  numerous  power  bills  lately  passed  by  Parlia- 
ment. By  reason  of  the  absence  of  proportionality 
between  the  radial  depth  of  insulation  and  its  dielec- 
tric strength,  the  use  of  aluminum  instead  of  cop- 
per will,  under  some  conditions  of  voltage  and  cur- 
rent, enable  a  much  cheaper  cable  to  be  obtained. 


Fort  Worth-Dallas  Electric  Railway. 

The  Northern  Texas  Traction  company  has  just 
completed  the  construction  of  an  extensive  brick 
pow'er  house  and  car  barn  at  Handley,  some  seven 
miles  from  Fort  Worth,  Texas.  The  main  building, 
I  So  by  100  feet  in  size,  is  equally  divided  for  engine 
and  boiler  rooms  and"  will  be  equipped  with  two 
Cooper-Corliss  cross-compound  condensing  engines, 
22  and  44  by  48  inches  in  size  and  manufactured 
by  the  C.  &  G.  Cooper  company  of  .Mount  Vernon, 
Ohio.  The  engine  speed  is  100  revolutions  a  min- 
ute. The  Westinghouse  Electric  and  Manufacturing 
company  will  install  two  600-kilowatt,  revolving-field 
alternators  and  two  25-kilowatt,  direct-connected, 
125-volt  exciters.  The  boiler  equipment  will  con- 
sist of  three  Stirling  boilers,  of  400  horsepower. 
'Ihe  car  barn,  of  red  brick,  is  200  by  60  feet  in  size, 
with  four  tracks  and  the  necessary  switches. 

Beaumont  oil  will  be  utilized  for  fuel.  An  artesian 
well,  600  feet  deep,  has  been  sunk,  giving  a  plentiful 
supply  of  water.  A  Worthington  drive  vacuum 
pump  and  a  Worthington  elevated  cone  condenser 
will  be  used.  A  30-ton  traveling  crane,  with  a  50- 
foot  span,  runs  the  whole  length  of  the  engine  room. 

Tracks  are  laid  through  to  Dallas  and  several 
miles  of  wire  are  strung.  The  towns  reached,  cov- 
ering a  distance  33  miles  out  of  Fort  Worth,  are 
Manchester,  Handley,  Arlington,  Grand  Prairie, 
Nausebaum,  Cockerhill  Heights,  Oak  Cliff  and  Dal- 
las. The  road  runs  nearly  parallel  with  the  Texas 
and  Pacific  railroad,  and  the  people  of  that  district 
are  looking   for  a   great   reduction   in   fares. 


Marconi  Sails  for  New  York. 

Mr.  Marconi  sailed  from  England  for  New  York 
city  on  the  American  liner  Philadelphia  on  Feb- 
ruary 22a.  Before  sailing  he  sent  a  wireless  mes- 
sage to  the  Lizard  from  Southampton,  the  first  over- 
land communication  of  the  kind  he  had  attempted  in 
England. 

At  a  general  meeting  of  the  Marconi  Wireless 
1  elegraph  company  in  London  on  February  20th,  Mr. 
Marconi,  referring  to  the  transatlantic  experiments^ 
announced  that  the  next  series  of  tests  would  in- 
clude the  transmission  of  words  and  messages.  He 
added  that  there  was  nothing  to  prevent  tlie  com- 
pany from  undertaking  commercial  communication 
with  ships  at  sea.  The  system,  at  present,  was  in 
permanent  use  on  board  70  ships,  and  there  were 
25  land  stations.  His  (Marconi's)  transmission  of 
22  words  in  a  minute  did  not  compare  badly  with 
the  work  of  the  cables. 

The  defects  with  reference  to  secrecy,  said  Mr 
Marconi,  had  been  removed.  After  perfecting  ar- 
rangements in  Canada  he  would  challenge  Sir  Will- 
iam Preece  and  Professor  Lodge  to  intercept  mes- 
sages. He  added  that  the  monopoly  claimed  by  the 
British  postal-telegraph  system  had  hitherto  impeded 
the  establishment  of  a  wireless  service  in  England 
and  Ireland.  Marconi  complained  that  obstruction 
was  thrown  in  his  way  on  that  side  of  the  Atlantic, 
which  was  in  marked  contrast  to  the  generous  en- 
couragement which  he  had  received  from  the  govern- 
ments and  press  of  the  United  States  and  Canada 
In  regard  to  the  commercial  side  of  the  system 
Marconi  said  that  on  the  recent  arrival  of  an  Amer- 
ican liner  upward  of  8,000  words  were  received 
within  16  hours.  The  transmission  of  this  number 
of  words  daily  across  the  Atlantic  would  represent 
an  annual  income  of  £73,000  for  each  pair  of  stations, 
and  the  company,  in  the  first  instance,  was  proceed- 
ing to  install  two  pairs  of  stations. 

Mr.  Marconi  is  the  author  of  a  non-technical 
book  on  "Wireless  Telegraphy,"  which  is  soon  to  be 
brought  out  by  American  publishers. 

Automobile  Shows. 

The  Chicago  automobile  show,  which  opens  at  the 
Coliseum  on  March  1st,  bids  fair  to  be  a  large  and 
very  successful  exhibition.  All  the  available  space 
lor  exhibition  purposes  is  said  to  be  engaged.  Steps 
are  being  taken  to  form  a  national  automobile  as- 
sociation during  the  show.  About  30  automobile 
clubs  have  been  invited  to  take  part,  the  clubs  of 
New  York,  Philadelphia,  Long  Island,  Rhode  Island 
and  Chicago  being  the  projectors  of  the  idea. 


An  automobile  exposition  will  be  held  by  the 
Automobile  Club  of  Great  Britain  and  Ireland  in 
the  Koyal  Agricultural  Hall,  London,  beginning  the 
19th  and  ending  the  26th  of  April,  1902.  It  will  be 
divided  into  the  seven  following  sections ;  Auto- 
mobiles, detachable  pieces  and  pneumatics,  motors 
and  generators,  accessories  and  carriages,  material 
and  machine  tools,  covering  and  clothing.  Appli- 
cations for  entry  should  be  made  to  Mr.  Cordingley 
39-40   Shoe   Lane,   London,   E.   C. 


Indianapolis,  February  22.— The  automobile  and 
bicycle  show  held  in  this  city  during  the  last  week 
was  a  success  far  beyond  the  expectations  of  the 
members  of  the  association.  The  results  were  most 
satisfactory  to  all  exhibitors,  and  the  show  will  be 
given  annually.  An  accident,  however,  occurred  on 
the  last  night,  despite  the  special  efforts  of  the 
management  to  avert  such  an  event.  Two  gentle- 
men ran  up  the  incline  with  an  automobile  as  a 
final  trick,  and  in  turning  plunged  headlong  through 
the  railing.  The  machine  fell  nearly  35  feet,  strik- 
ing on  a  display  of  bicycles.  Both  men  were  badly 
but  not  fatally  injured.  The  machine  was  damaged 
to  the  extent  of  $300.  The  accident  is  claimed  to 
be  the  result  of  lack  of  control  of  the  machine. 
Much  interest  was  shown  during  the  show  and  a 
large  number  of  machines  were  sold. .  The  coming 
season  promises  well  for  the  trade  in  the  Hoosier 
State. 


Steam   and  Electric  Trains  in  a  Race. 

Under  date  of  February  24th  the  Indianapolis  cor- 
respondent of  the  Western  Electrician  writes :  "A 
lively  race  took  place  on  Friday  between  the  'Limited' 
on  the  Union  Traction  company's  (electric)  line  and 
a  fast  train  on  the  Big  Four.  The  two  roads  run 
parallel  between  Anderson  and  Indianapolis.  Both 
trains  left  Anderson  at  the  same  time,  and  at  no 
time  were  they  more  than  a  quarter  of  a  mile  apart. 
When  they  turned  off  for  the  respective  entrances 
to  this  city  they  were  running  side  by  side.  The 
a\'erage  speed  was  50  miles  an  hour.'' 


A  by-law  to  raise  $50,000  to  improve  the  electric- 
light  and  gas  plants  recently  taken  over  by  the  town 
01  Brockville,  Ont.,  has  been  carried  by  a  large 
ma.'ority. 


International  Electric-railway  Travel. 

Inquiry  has  been  made  of  the  United  States  Treas- 
ury Department  by  the  Trans-St.  Marys  Traction 
company,  relative  to  duties  on  street-railwa}'  cars 
running  between  Sault  Ste.  Marie,  Mich.,  and  Sault. 
Ste.  Marie,  Ont.  The  company  was  informed  that 
the  department  has  repeatedly  held  that  passage  of 
railway  trains  on  regular  routes  on  the  borders  of 
contiguous  foreign  territory  is  not  an  importation. 
No  valid  reason  is  therefore  seen  for  the  assess- 
ment of  duty  on  street  cars-crossing  the  Canadian 
frontier. 
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New  York  Notes. 

New  York,  February  23. — Electricity  played  its 
part  in  the  welcoming  of  Prince  Henry  to  American 
shores.  The  first  news  received  from  the  Kron- 
prinz  Wilhelm  en  route  was  that  transmitted  by 
wireless  telegraphy  to  the  Lucania  on  Wednesday 
and  in  turn  telegraphed  to  Queenstown  on  Friday, 
wiicn  the  Lucania  was  off  Crookha\en.  The  next 
news  from  the  royal  visitor  was  received  yesterday 
at  9 :22  p.  m.  when  the  Kronprinz  opened 
communication  with  the  Nantucket  lightship.  The 
prince  arrived  at  the  Twenty-fourth  street  pier  at 
live  minutes  before  noon  to-day.  To-night  the  ships 
of  Admiral  Evans'  squadron  are  electrically  illumi- 
nated in  honor  of  liie  prince.  The  Illinois  has 
amidships,  along  the  rail,  both  port  and  starboard, 
in  letters  six  feet  high,  the  words  "Welcome  to 
Prince  Henry."  In  addition  to  the  outline  decora- 
tions,   each   ship  bore    its   name   in   letters   of   light. 

Wind,  snow,  rain  and  sleet  during  the  last  few 
days  have  greatly  hampered  telegraphic  and  tele- 
phonic communication  between  many  eastern  cities. 
Philadelphia  seems  to  have  been  the  center  of  the 
storm,  although  Washington,  Baltimore  and  New 
York  were  cut  off  from  one  another  at  times,  while 
the  operations  of  local  lines  were  interrupted. 
Chester,  Pa.,  and  Trenton,  N.  J.,  also  suffered  seri- 
ously. In  the  former  place  the  entire  telegraph, 
telephone  and  electric-light  systems  are  reported  as 
totally  wrecked.  Between  Trenton,  N.  J.,  and  Bris- 
tol, a  distance  of  II  miles,  more  than  100  telegraph 
poles  were  broken  and  a  number  of  trolley  cars 
were  reported  burned  as  a  result  of  contact  with 
broken  wires  along  the  line.  In  Philadelphia  four 
persons  were  killed  by  the  falling  of  live  wires. 

Owing  to  vigorous  opposition  of  the  Pennsylvania 
railroad  tunnel  bill,  made  on  the  grounds  that  it 
was  not  fully  understood  by  the  people  of  New 
York,  and  that  it  was  too  liberal,  the  bill  was  again 
referred  to  the  legislative  committee  on  cities,  and 
the  committee  has  decided  to  report  upon  it  favor- 
ably, but  with  an  amendment.  The  amendment 
reads,  "Every  such  grant  shall  contain  and  be  sub- 
ject to  conditions  requiring  payment  to  the 
city  of  New  York  by  the  railroad  corporation  of  a 
reasonable  annual  compensation  therein  prescribed, 
which  shall  be  readjustable  at  intervals  to  be  fixed 
in    the  original   grant  of   not  more  than   25   years." 

Thomas  P.  Fowler  has  made  the  following  pub- 
lic statement:  "I  recently  accepted  the  presi- 
dency of  the  Metropolitan  Securities  company  and 
the  Interurban  Street  Railway  company  on  the  dis- 
tinct understanding  that  my  tenure  of  office  would 
be  temporary.  An  important  feature  of  the  new 
Metropolitan  plan  is  that  the  very  capable  manage- 
ment of  the  past  will  be  continued  in  the  future,  not 
only  of  the  lines  as  they  now  exist,  but  also  of  the 
improvements  and  extensions  which  are  being  pro- 
\ided  for." 

The  repair  shop,  the  machine  shop  and  other 
liuildings  of  the  Fifth  avenue  branch  of  the  Brook- 
Ivn  Elevated  railroad  were  burned  on  the  night  of 
February  20th.  with  25  elevated  cars.  The  loss  is 
estimated    at    jjetwcen    $200,000    and    $250,000. 

M.  L.  G. 


New  England  News. 

Boston,  February  21. — Over  99  per  cent,  of  the 
stock  of  the  Newton  and  Boston,  Commonwealth 
Avenue,  Wellesley  and  Boston  and  Lexington  and 
Boston  Street  Railway  companies  has  been  exchanged 
for  stock  of  the  Boston  Suburban  Electric  Compa- 
nies, a  voluntary  organization  similar  to  the  Massa- 
chusetts Electric  Companies.  The  Boston  Suburban 
Companies'  capital  is  divided  into  25,000  preferred 
and  20,000  common  shares,  with  no  par  value.  They 
operate  over  So  miles  of  track  between  Needham 
and  Lowell,  Mass.,  connecting  with  the  Boston  Ele- 
vated Railway  company's  system  at  six  points.  The 
corporation  controls  the  Waltham  Gas  and  Electric 
company,  and  is  exchanging  two  shares  of  its  pre- 
ferred and  one-half  share  of  its  common  stock  for 
each  share  of  the  Waltham  company's  stock.  The  lat- 
ter company's  capital  is  $175,000,  and  it  has  outstand- 
ing bonds  amounting  to  $50,000.  Its  plant  will  be  used 
as  a  power  station  for  the  Newton  and  Waltham 
lines  of  the  Suburban  Companies,  besides  supplying 
light  in  Waltham.  The  Suburban  Companies  will 
pay  a  first  quarterly  dividend  of  one  per  cent,  on 
the  preferred  stock  on  April  ist. 

The  city  of  Boston  has  purchased  an  electric  am- 
bulance for  the  new  emergency  station  of  the  City 
Hospital.  It  will  carry  a  battery  of  44  cells,  sus- 
pended from  the  frame,  on  which  the  body  of  the 
vehicle  rests.  It  will  be  driven  by  two  separate 
motors  of  iV-i  horsepower  each,  one  for  each  rear 
wheel.  The  wheels  will  be  fitted  with  three-inch 
solid-rubber  tires,  and  the  vehicle  will  weigh  about 
3,800  pounds.  An  automobile  ambulance  was  used 
at  the  Massachusetts  General  Hospital,  a  year  or 
.so  ago,  but  it  proved  unsatisfactory  through  trouble 
caused  by  a  lack  of  battery  power  and  breakdowns. 
It  is  said  that  it  had  to  be  towed  home  about  three 
times  a  fortnight,  and  the  cost  of  operation  was 
from  $75  to  $110  a  month  during  the  first,  months 
of  its  use.  This  record  was  improved  upon  later. 
The  City  Hospital's  vehicle  is  of  different  make, 
and  it  is  expected  that  its  record  will  be  better.  Il 
has  a  shelf  for  surgical  materials,  two  outside  and 
iwo  inside  electric  lights,  and  it  is  believed  that 
the  battery  will  supply  power  for  a  run  of  35  miles 
without   recharging. 


The  American  Wireless  Telegraph  company  has 
piirchased  about  18  acres  of  land  near  the  Surfsidc 
Life  Saving  station  on  the  island  of  Nantucket,  and 
has  called  for  proposals  for  a  mast  140  feet  high. 
Representatives  of  the  company  will  give  no  par- 
ticulars  regarding   their   plans. 

Representatives  of  the  United  Gas  Improvement 
company  of  Philadelphia  and  the  directors  of  the 
Meriden,  Southington  and  Compounce  Tramway 
company  recently  held  a  meeting  at  which  the  latter 
company's  line  between  Meriden  and  Lake  Com- 
pounce, Conn.,  was  transferred  to  the  former  com- 
pany. The  Connecticut  Railway  and  Lighting  com- 
pany is  a  part  of  the  Philadelphia  company.  It  is 
proposed  to  parallel  the  New  York,  New  Haven  and 
Hartford  railroad  between  the  coast  of  Long  Island 
Sound  and  Hartford  by  an  electric  railway  under 
one  management.  The  Philadelphia  company  in- 
tends to  acquire  an  electric  line  from  New  York 
to  Boston,  with  branch  lines  to  various  points.  The 
purchase  of  the  Meriden,  Southington  and  Com- 
pounce company  gives  the  combination  charter  rights 
that  will  permit  the  completion  of  a  direct  route  be- 
tween New  Haven  and  Hartford.  In  Connecticut 
the  Elkins-Widener  syndicate  now  owns  the  South 
Norwalk  street  railway,  the  Norwalk  tramway,  the 
Westport  and  Sagatuck  tramway,  the  Bridgeport 
traction,  the  Milford  street  railway,  the  Bridgeport 
and  Derby  electric  railway,  the  Derby  and  Ansonia 
street  railway,  the  Shelton  street  railway,  the  Water- 
bury  traction,  the  Central  Railway  and  Electric 
of  New  Britain,  and  the  Bristol  and  Plainville 
electric  road,  as  well  as  the  Southington  road  above 
mentioned.  It  operates  a  through  electric  route 
from  Norwalk  along  the  Sound  to  Milford,  and  from 
Bridgeport  to  Waterbury.  The  New  Haven  street- 
railroad  system  is  the  key  to  the  situation,  and  the 
syndicate  may  obtain  that  any  time.  This  road 
covers  New  Haven  and  its  suburbs,  Cheshire,  North 
Haven,  Branford  and  Milford,  and  the  company  is 
building  to  Derby.  B. 


Canadian  Intelligence. 

Ottawa,  Ont.,  February  22. — The  annual  statement 
of  the  Halifax  Electric  Iramway  company  of  Hali- 
fax, N.  S.,  which  has  just  been  issued,  shows  the 
earnings  of  the  road  for  the  year  1901  to  have  been 
Y/9,2i2,  as  compared  with  $74,632  for  the  year  pre- 
vious. From  the  year's  prohts  there  have  been  paid 
four  quarterly  dividends  of  lV4  per  cent.,  amounting 
in  all  to  .$40,000,  leaving  a  surplus  of  $39,232. 

Ihere  is  likely  to  be  keen  competition  between 
two  rival  groups  for  a  charter  giving  authority  to 
generate  electricity,  or  hydraulic  power,  for  lighting, 
heating,  motor  and  other  purposes,  and  to  construct 
and  operate  an  electric  railway  from  Niagara  Falls 
to  Toronto.  Notice  of  application  to  the  Dominion 
Parliament  has  been  given  by  one  of  the  syndicates, 
under  the  title  of  the  Canadian  Power  company,  and 
the  rival  corporation  is  to  be  called  the  Dominion 
Power   company. 

The  largest  electric-railway  project  yet  launched 
in  Canada  was  sanctioned  by  the  railway  committee 
of  the  Ontario  Legislature  when  the  Cornwall  and 
Toronto  bill,  providing  for  the  building  of  a  line 
along  the  lake  front  from  Cornwall  to  Toronto,  came 
UD  tor  consideration.  The  company  includes  A.  J. 
Jewell  and  G.  E.  Smith  of  Boston  and  H.  N.  Smith 
of  Salem,  Mass.,  Sir  R.  J.  Cartwright,  minister  of 
trade  for  Canada,  and  others.  It  proposes  to  build 
a  trunk  line,  350  miles  long,  including  one  from 
Brockville  to  Ottawa  and  branches  at  various  points, 
as  far  as  30  miles  back  from  the  main  line.  The 
railway  committee  was  assured  that  it  was  a  solid 
concern,  with  plans  for  the  spending  of  $8,000,000 

From  the  report  of  the  commissioners  of  the 
Queen  'Victoria  Niagara  Falls  Park,  which  has  been 
presented  to  the  Ontario  Legislature,  it  would  seem 
that  not  only  will  power  be  developed  as  rapidly 
as  possible  by  the  Canadian  Niagara  Power  company, 
but  that  the  Ontario  Power  company,  by  utilizing 
the  waters  of  the  Welland  River  and  constructing 
works  near  the  Niagara  Falls,  will  also  begin  work 
during  the  coming  spring. 

The  report  submitted  at  the  annual  meeting /of 
the  Lachine  Rapids  Hydraulic  and  Land  company, 
held  at  Montreal,  on  the  14th  of  February,  showed 
that  during  the  year  ended  December  31st  last  the 
company  earned  $190,000,  with  a  net  profit  of  $I53>- 
000.  The  semi-annual  dividends  paid  were  three 
and  zVi  per  cent.,  and  amounted  to  $112,046.  The 
increase  in  the  company's  business  during  the  year 
was  as  follows:  Incandescent  lamps,  16,318;  alter- 
nating arcs,  116;  horsepower  of  motors  connected, 
563.  Guided  by  past  experience,  the  directors  have 
decided  that  it  is  necessary  to  acquire  further  prop- 
erty upon  which  to  erect  a  fireproof  transforming 
station,  switchboard  room,  etc.,  and,  for  this  purpose, 
land  has  been  purchased  already.  W. 


Southern  Developments. 

Charlotte,  N.  C,  February  21. — An  electric  line 
from  Nashville,  'Tenn.,  to  Lewisburg  is  being  dis- 
cussed by  local  capitalists.  The  proposed  line  would 
extend  through  Williamson  County,  into  Marshall 
County. 

Lane  &  Co.  will  erect  a  power  house  at  Warren 
on  the  James  River,  near  Richmond,  'Va.,  for  sup- 
plying power  to  a  number  of  large  manufacturing 
concerns. 

It  is  said  that  the  Whitney  Reduction  company. 
Gold  Hill,  N.  C,  contemplates  expending  $3,000,000 
for  the  purpose  of  developing  the  Narrows  of  the 
Yadkin   River,  near   Salisbury,  N.   C.     The  work  is 


now  being  pushed.  The  company  will  have  a  pri- 
vate telephone  line  and  will  build  a  railroad  seven 
miles  in  length  between  the  Narrows  and  New 
London,  N.  C.  The  company  is  composed  of  Pitts- 
burg capitalists. 

T.he  bid  of  the  Gainesville  Electric  Light  and 
Power  company  has  been  accepted  for  lighting  the 
city. 

The  Washington  (N.  C.)  Light  and  Water  com- 
pany has  been  incorporated,  with  $20,000  capital 
stock,  by  George  T.  Leach  of  Washington.  S.  S. 
Spruks,  A.  M.  Walker  and  H.  J.  Spruks  of  Scranton, 
Pa. 

The  City  Council  of  New  Orleans  has  adopted 
a  municipal  lighting  ordinance  and  abandoned  the 
lO-year  plan  of  acquiring  a  plant.  There  is  a  legal 
hitch   involved   in  the  matter  so  far. 

It  is  learned  that  the  4  C's  Electric  company  of 
Charlotte,  N.  C,  will,  within  two  years'  time,  ex- 
tend its  lines  to  Biddleville,  a  suburb.  Local'  ex- 
tensions are  also  contemplated. 

A  600-horsepower  engine  has  been  received  for 
the  new  municipal  electric-lighting  plant  at  Nash- 
ville, Tenn. 

W.  M.  Thompson  of  Anderson,  S.  C,  has  pur- 
chased the  stock  of  the  Electric  Light  and  Power 
company  of  Abbeville,  S.  C,  and  it  is  said  that  the 
plant,  which  was  recently  burned,  will  be  rebuilt 

l! 


From  the  Buckeye  State. 

Columbus,  Ohio,  February  22.— The  Deeters  Trol- 
ley Guide  company  of  Cincinnati  has  been  incorpo- 
rated, with  a  capital  stock  of  $10,000,  to  manufacture 
trolley  guides.  Jacob  and  William  Helsinger,  J.  H 
Deeters  and  others  are  the  incorporators. 

I  he  Delaware,  Berkshire  and  Sunbury  Railway 
COTipany  filed  incorporation  papers  this  week  The 
office  will  be  in  Columbus  and  J.  T.  Adams  J  E 
Bierbower,  E.  F.  Guynn,  J.  M.  Schooler  and  others 
are  the  incorporators.  The  authorized  capital  stock 
IS  $10,000.  1  he  line  will  extend  from  Delaware  east 
to   bunbury. 

The  Columbia  Insulator  company  of  Akron  has 
been  incorporated  for  the  purpose  of  manufacturing 
and  dealing  in  clay  electrical  material.  The  capital 
stock  IS  placed  at  $25,000,  and  Lester  M.  Biggs 
Lester  E.  Biggs,  Charles  Brecenridge,  Jacob  Seeger 
and  Byron  R.  Barder  are  the  incorporators. 

Another  road  incorporated  is  the  Mansfield,  Mount 
Gilead  and  Delaware  Electric  Railway  company  of 
Mansfield,  with  a  capital  stock  of  $10,000.  The  pro- 
posed line  will  extend  from  Mansfield  to  Delaware, 
through   Richland,    Morrow  and  Delaware  counties'. 

The  Sterling  Electric  Motor  company,  incorpo- 
rated in  New  Jersey,  has  been  admitted  to  this  state 
to  do  business.  Of  the  authorized  capital  stock  of 
$30,000,  there  will  be  $12,000  employed  in  Ohio.  The 
office  and  works  will  be  at  Dayton.  R.  H.  VVeatherly 
of  Cleveland  is  the  president,  and  John  L.  Milton 
of  Dayton  is  the  secretary. 

The  Midland  Traction  company,  which  is  securing 
right-of-way  for  an  electric  line  from  Columbus  to 
tmcinnati,  has  made  application  for  a  franchise 
through  Madisonville,  near  Cincinnati.  It  is  stated 
that  the  right-of-way  and  franchises  have  been  se- 
cured from  Columbus  to  Blanchester.  J.  M.  Wilson 
of  Columbus  is  one  of  the  leading  members  of  the 
company. 

ihe  Falk  Construction  company  has  secured  the 
contract  for  the  construction  ol  the  Hamilton,  Eaton 
and  Richmond  road,  and  it  is  stated  that  work  will 
be  begun  on  it  this  spring. 

The  Circuit  Court  of  Butler  County  has  filed  four 
entries,  granting  as  many  injunctions  against  the 
Millcreek  Valley  Electric  Railway  company,  to  pre- 
vent it  from  entering  the  city  of  Hamilton  on  the 
original  route,  basing  its  decision  upon  the  evidence 
that  the  consents  of  property  owners  were  pur- 
chased. The  case  will  be  carried  to  the  Supreme 
Court.  The  Hamilton  and  Lindenwald  Traction 
company   and   others  are  plaintiffs  in  the  case. 

The  People's  Railway  company  of  Cleveland  has 
been  incorporated,  with  a  capital  stock  of  $1,000,000, 
by  Judge  £.  J.  Blandin,  W.  L.  Rice,  A.  £.  Green, 
John  M.  Garfield  and  Miss  E.  G.  Harte.  This  is  the 
road  winch  John  B.  Hoefgen  of  Brooklyn  is  promot- 
ing and  the  one  which  is  supposed  to  be  the  cele- 
brated three-cent-fare  system,  so  often  referred  to. 
W.  L.  Rice  and  Judge  Blandin  are  members  of  the 
law  firm  of  Blandin,  Rice  &  Ginn,  and  they  are 
looking  after  the  legal  part  of  the  matter.  The 
franchise  ordinance  for  this  company  has  been  read 
once  in  the  City  Council  and  will  have  a  second 
reading  Monday  evening.  It  is  probable  that  it  will 
be  pushed  through  if  possible  at  the  third  reading. 

Tests  have  been  made  on  the  Lake  Shore  electric 
line  for  some  time  as  to  the  speed  which  motors 
of  different  makes  will  produce.  A  few  days  ago 
a  car  was  run  over  the  line  from  Norwalk  to  I'oledo, 
a  distance  of  62  miles,  in  one  hour  and  52  minutes, 
and  in  several  places  where  conditions  were  favor- 
able a  speed  of  a  mile  a  minute  was  attained.  The 
car  is  equipped  with  a  General  Electric  motor,  and 
an  expert  in  the  employment  of  that  company  inan- 
aged  the  motor.  The  test  was  satisfactory,  how- 
ever, as  far  as  speed  is  concerned. 

Thomas  F.  Clark  of  the  Electrical  Supply  and 
Construction  company  of  Detroit  has  made  some 
successful  experiments  with  wireless  telegraphy 
within  the  last  few  days.  The  last  test  was  made 
from  the  steamer  Promise,  which  was  sent  some 
miles  from  Detroit  to  break  up  the  ice  for  a  passage 
for  a  new   steamer.     The   signals  prearranged  were 
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sent  from   the   boat  and  received  accurately  at  Mr. 
Clark's  station.  O.  M.  C. 


Information  trom  Indiana. 

Indianapolis,  February  24. — The  Indianapolis  In- 
terurban  ierminal  company,  which  is  asking  "for  a 
franchise  to  operate  a  street-railway  system  with 
ihree-cent  fares,  has  tiled  an  amended  petition  and 
map  showing  the  proposed  lines  of  the  system, 
which   is  largely  in  the  nature  of   a  belt  system. 

Another  interurban  electric  line  is  10  be  added  to 
those  already  coming  into  the  city,  to  be  known  as 
the  Indianapolis,  Nashville  and  Southern  electric 
railway.  A  private  right-of-way  between  Indianap- 
olis and  Nashville  and  to  other  points  in  Southern  In- 
diana has  been  purchased,  it  is  said,  and  the  road 
will  be  financed  by  New  York  capitalists.  Each  car 
will  have  four  powerful  motors  that  will  enable  them 
to  pull  heavy  loads  up  the  hills  of  Brown  County 
at  a  good  rate  of  speed.  Heavy  rails  will  be  used,  so 
that  cars  from  steam  roads  may  be  hauled  over  the 
road  without  reloading.  The  officers  of  the  new 
company  are:  President,  G.  R.  Martin;  vice-presi- 
dent. J.   M.  Gentle;  secretary,  B.   F.  Nycewander. 

Considerable  surprise  was  manifest  on  Saturday 
when  it  was  known  that  a  receiver  had  been  asked 
for  the  Indianapolis  and  Greenfield  Rapid-transit 
company.  Suit  was  brought  by  Eugene  Sauley  and 
a  number  of  other  small  stockholders,  in  which  they 
allege   fraud,  and   demand  an  accounting. 

The  Terre  Haute  street-railway  strike  still  con- 
tinues. An  attack  was  made  on  a  car  during  the 
week  and  the  passengers  who  were  in  the  car  lay 
down  on  the  floor  to  escape  the  missiles  hurled 
through  the  car.  No  arrests  were  made,  and  the 
police  laughingly  remarked  to  the  frightened  pas- 
sengers that  they  ought  not  ride  on  cars  managed 
bv  scabs. 

E.  E.  Rines,  an  Indianapolis  electrician,  has  in- 
vented an  incandescent  lamp  in  which  the  degree  of 
illumination  may  be  varied  from  16  to  eight,  four 
or  two  candlepower.  This  is  done  by  using  con- 
nections that  are  different  from  the  old  style,  and 
two  filaments.  By  turning  the  globe  a  little  the 
light  mav  be  reduced  from  16  to  eight  candlepower, 
and  so  on.  The  saving  in  power  is  an  advantage 
to   consumers.  F- 


the  bedding,  and,  being  turned  on,  started  a  slow, 
smoldermg  fire.  Brewster  finally  awakened  and 
found  that  the  fire  had  burned  a  deep  spot  on  his 
hip.  He  immediately  went  to  work  to  extinguish 
the  fire,  and  was  successful  without  further  dainage. 

R. 


Northwestern  Notations. 

ilinneapolis,  February  22. — Professor  J.  J.  Flather 
of  Minneapolis  has  reported  to  the  City  Council  of 
Alankato,  Minn.,  on  the  cost  of  a  municipal  electric- 
light  plant.  His  estimates  range  from  $30,000  to 
S43,ooo,  depending  upon  the  size  of  the  plant. 

James  if.  Johnson,  for  eight  years  head  elec- 
trician for  the  La  Crosse  City  Railway  company,  has 
disappeared  from  La  Crosse,  Wis.,  and  all  track  of 
him  is  lost.  Before  going  he  drew  $10,000  from  a 
bank — being  his  full  balance.  He  has  been  reported 
seen  in  Chicago,  but  no  further  tidings  have  been 
received.  His  family  is  left  in  destitute  circum- 
stances. No  reason  can  be  given  for  the  disappear- 
ance, and  foul  play  is  feared. 

1  he  \\  estern  Union  Telegraph  company  has  placed 
a  direct  wire  from  Fargo,  N.  D.,  to  Chicago,  doing 
away  with  a  relay  at  St.  Paul. 

Ihe  new  and  modern  electrical  building  at  the 
University  of  Minnesota  in  ilinneapolis  has  just 
been  opened  for  work.  The  building  contains  a 
plant  to  furnish  light  for  all  the  buildings  and  power 
for  the  machinery  used.  The  equipment  is  very 
complete. 

Hess  &  Rau  of  Watertown,  S.  D.,  have  the  con- 
tract to  furnish  a  power  plant  for  the  electric-light 
plant  at  Redfield,  S.  D.  The  plant  was  formerly 
operated  b}'  power  from  an  artesian  well.  This 
failed  and  a  gasoline  engine  was  secured,  but  this, 
too,  has  been  found  to  be  unsatisfactory. 

A  bondholders'  committee  has  bought  in  the  Com- 
mercial Light  and  Power  company  of  Duluth,  Minn., 
for  $107,408,  which  amount  represents  the  indebted- 
ness of  the  old  corporation.  The  business  will  be 
reorganized  as  the  Duluth  General  Electric  company. 
In  anticipation  of  the  transfer,  contracts  have  been 
awarded  for  new  machinery  for  bringing  the  stand- 
ard of  the  system  up  to  a  more  modern  basis.  Part 
of  the  machinery  has  been  installed  and  the  re- 
mainder  will   be  installed   without  delay. 

The  Des  Moines  Battery  and  Electric  company 
of  Des  Moines,  Iowa,  has  been  incorporated,  to 
manufacture  physicians'  batteries. 

The  Interurban  Construction  company  of  Ot- 
tumwa,  Iowa,  has  been  incorporated,  with  $100,000 
capital  stock. 

Work  will  be  begun  March  1st  on  the  iiistallation 
of  new  power  machinery  for  the  Twin  City  Rapid 
Transit  company  in  Minneapolis  and  St.  Paul.  Ro- 
taries  will  be  installed  at  sub-stations  in  both  cities 
to  sen-e  for  the  present.  The  waterpower  is  suffi- 
cient, except  when  the  river  is  icebound.  By  next 
winter  a  new  steam  plant  will  be  ready  for  use,  w-ith 
power  sufliicient  to  assure  against  any  shortage  of 
current. 

J.  S.  Leary  of  Grand  Rapids,  Minn.,  succeeds  C. 
V.  Peterson  in  charge  of  the  municipal  electric-light 
and  water  plant  at  Fosston,  Minn. 

Work  has  been  resumed  on  the  interurban  line  m 
course  of  construction  between  Manitowoc  and  Two 
Rivers.  Wis.  It  is  expected  that  the  road  will  be  in 
operation  in  two  months. 

E.  W.  Brewster,  an  electrician  for  the  Electric 
Light  company  of  Kaukauna,  Wis.,  had  rig.ged  up 
a  light  on  a  long  cord  for  the  purpose  of  reading  in 
bed.    In  some  way  the  light  came  in   contact  with 


Beyond  the  Rockies. 

Salt  Lake  City,  February  20. — The  Oregon  Short 
Line  Railroad  company,  which  recently  became  in- 
terested in  the  Shoshone  Falls  proposition,  will  be- 
gin the  construction  of  an  electric  railway  at 
Shoshone  to  Shoshone  Falls,  which  later  is  to  be 
extended    down   into    Nevada. 

During  the  present  year  the  City  and  Suburban 
railway  of  Portland  will  spend  $200,000  in  improv- 
ing its  system.  The  material  for  track  extension, 
for  power  equipment  and  for  new  cars  has  already 
been   ordered. 

J.  A.  Falconer  of  Everett,  Wash.,  has  asked  the 
City  Council  for  an  electric-lighting  franchise.  He 
otters  to  give  the  city  two  per  cent,  of  his  net  earn- 
ings for  a  period  of  20  years,  and  one  per  cent,  for 
30  years,  covering  the  life  of  the  franchise;  he  also 
will   furnish  the  city  buildings  light  free  of  charge. 

The  citizens  of  Fountain  Green,  Utah,  have  raised 
$20,000  for  the  erection  of  an  electric-light  plant 
on  the  Current  River.  They  have  petitioned  the 
town  of  Nephi  to  raise  $10,000,  of  which  more  than 
half  is  raised,  and  they  will  install  a  pole  line  to 
that   place. 

.\  company,  known  as  the  Union  Electrical  and 
Supply  company,  with  H.  Scheiber  as  president  and 
H.  Johnson,  secretary  and  treasurer,  is  the  outcome 
of  the  stand  taken  by  the  Electrical  Workers'  union 
against  the  electrical  contractors  of  Salt  Lake.  This 
company  has  been  organized  by  the  union  on  the 
co-operative  plan,  and  will  give  work  to  all  union 
men.  About  $2,500  has  been  expended  in  orders 
on  eastern  houses  for  supplies  to  establish  the  new 
company. 

The  Westinghouse  Electric  and  Manufacturing 
company  has  secured  the  contract  to  furnish  the 
Boise-Payette  River  Electric  Power  company  with 
a  complete  generating  power  plant  of  two  soo-kilo- 
watt  generators,  direct-connected  to  two  1,000-horse- 
power  Leffel  turbine  waterwheels,  including  26 
miles  of  pole  line  to  Boise,  Pearl  and  Neal.  This 
plant  will  furnish  electricity  for  lighting  and  power 
to  these  three  places.  The  contract  price  is  $60,000. 
This  is  the  largest  electric  contract  made  in  Idaho, 
aside  from  the  recent  contract  with  the  Short  Line 
for  the  new  shops  at  Pocatello.  The  pole  line  will 
be  up  in  60  days,  and  the  plant  will  be  running  by 
October   ist. 

The  Colorado  Springs  and  Cripple  Creek  District 
Railway  company  (electric)  may  extend  its  opera- 
tions by  constructing  a  line  from  Cripple  Creek  to 
Florence,  Colo.,  and  thus  entering  into  more  active 
competition  than  ever  with  the  Florence  and  Cripple 
Creek    (steam)    railroad. 

The  improvement  work  accomplished  by  the 
Los  Angeles  Railway  company  during  the  year  is 
summarized  as  follows :  Number  miles  of  new 
track,  four;  miles  of  old  track  relaid,  seven;  miles 
of  road  converted  to  electric  traction,  25 ;  miles 
operated  altogether  by  this  company,  single  track, 
102. 

The  Yakima  (Wash.)  Light  and  Power  company 
has  filed  papers  appropriating  400  cubic  feet  of 
water  per  second  out  of  the  Natchez  River.  This 
additional  appropriation  of  the  company  is  to  fur- 
nish power  for  the  new  street  railway,  which  will 
he  built  from  North  Y'akima  to  the  Sunnyside  coun- 
try. *--• 


On  the  Pacific  Slope. 

San  Francisco,  February  20. — Within  the  last  few 
days  the  electric-railway  situation  in  Los  Angeles, 
Cal.  has  become  more  complicated.  The  bids  for  the 
new'  franchises  on  the  streets  of  Los  Angeles  were 
opened  by  the  City  Council  on  February  loth.  To  the 
surprise  of  every  one  it  was  found  that  two  unex- 
pected bids  had  been  put  in.  •  One  was  submitted  by 
E.  Murray,  who  offered  $415,000;  another  was  sub- 
mitted by'  E.  A.  Davis,  representing  Senator  W.  A. 
Clark,  who  offered  $i39,ooo.  The  Huntington-Hell- 
man  syndicate,  which  had  asked  to  have  the  fran- 
chises advertised,  and  which,  it  was  generally  ex- 
pected, would  bid  them  in,  offered  only  $25,000. 
The  council  gave  E.  Murray  24  hours  in  which  to 
deposit  his  money.  This  he  failed  to  do,  and  the 
council,  upon  the  advice  of  the  city  attorney,  de- 
clared the  bids  reopened.  The  representative  of  the 
Huntington-Hellman  people  then  offered  $152,900,  a 
10  per  cent,  raise  over  the  bid  put  in  by  Senator 
Clark's  representative.  The  Huntington-Hellman 
people  were  awarded  the  franchises.  The  represent- 
ative of  Senator  Clark  then  gave  formal  notice  that 
he  would  contest  the  matter  in  the  courts.  The 
franchises  in  question  are  considered  of  special 
value,  as  they  permit  of  the  hauling  of  freight  cars 
over  the  proposed  routes. 

A  few  days  ago  George  T.  Dunlap,  who  recently 
applied  for  more  than  lOO  miles  of  street-railway 
franchises  in  Santa  Clara  County,  Cal.,  sold  between 
15.000  and  20,000  acres  of  land,  comprising  what  is 
known  as  the  Coyote  Watershed  in  Santa  Clara 
County,  to  A.  F.  Morrison.  The  consideration  was 
in  the' neighborhood  of  $375.ooo-  A.  F.  Morrison  is 
a  lawyer  of  San  Francisco,  and  is  supposed  to  be 
acting'  in  the  interests  of  a  syndicate,  who  are  to 
develop  electric  power  on  the  Coyote  Watershed,  for 


the  purpose  of  operating  electric  roads  throughout 
the   county. 

On  January  27th  articles  of  incorporation  of  the 
Pacific  Heights  Electric  Railway  company  were  filed 
in  Honolulu,  Hawaii.  The  purposes  of  the  company 
are  to  purchase  the  Pacific  Heights  electric  railway, 
to  acquire  rights-of-way  for  the  extension  of  that 
railway  to  Muuanu  Pali  and  to  JNIount  Tantalus, 
and  to  other  points  about  Honolulu,  and  to  maintain 
power  plants  and  to  sell  electric  power.  The  com- 
pany is  capitalized  at  $125,000  and  has  the  privilege 
of  increasing  the  capital  stock  to  $1,000,000.  The 
principal  owner  in  the  new  company  is  C.  S.  Desky, 
the  present  owner  of  the  Pacific  Heights  railroad. 

The  Butte  Light  and  Power  company  of  Butte, 
Mont.,  has  now  completed  the  installation  of  its 
power  line  from  Madison  River  into  Butte.  The 
power  is  brought  in  over  a  65-mile  line  of  aluminum 
wire.  The  three-phase  system  is  used  and  the  volt- 
age is  40,000. 

The  Mariposa  Electric  Light  and  Power  company 
will,  within  the  next  few  days,  commence  the  con- 
struction of  a  dam  on  the  Merced  River,  in  Mariposa 
County,  Cal.,  near  Benton  Mills,  for  the  purpose  of 
securing  power  to  operate  an  electric  plant.  The 
dam  will  be  of  masonry  and  of  concrete  and  will  be 
30  feet  high.  A  power  house  will  be  built  two  miles 
from  Benton  Mills,  where  a  fall  of  275  feet  will  be 
had.  It  is  proposed  to  generate  3,000  horsepower. 
The  survey  and  engineering  work  have  been  done  by 
N.  C.  Ray  of  Coulterville,  Cal. 

The  annual  meeting  of  the  stockholders  of  the 
Honolulu  Rapid  Transit  company  was  held  in  Hono- 
lulu, Hawaii,  on  January  30th.  It  was  decided  to 
increase  the  capital  stock  from  $500,000  to  $800,000 
in  order  to  permit  of  additional  construction.  The 
report  of  the  manager  showed  that  the  company  now 
had  8.44  miles  of  railroad  in  operation.  Officers 
were  elected  as  follows :  President,  L.  A.  Thurston ; 
vice-president,  J.  B.  Atherton;  secretary,  J.  A.  Gil- 
man;  treasurer,  L.  T.  Peck;  auditor,  Charles  H. 
Atherton,  and  additional  directors,  W.  R.  Castle, 
George  Castle  and  J.  H.  Fisher.  C.  G.  Ballentyne 
was  continued   as  manager. 

Preparations  are  now  being  made  at  the  Oakland 
transformer  station  of  the  Standard  Electric  com- 
pany for  the  reception  of  the  new  power  from  the 
main  station  at  Electra.  At  present  the  Standard 
Electric  company  is  supplying  Oakland  with  about 
1,200  kilowatts.  When  the  new  power  is  turned  on 
this  will  be  increased  to  3,000  kilowatts.  To  ac- 
commodate this  increased  business  three  new  trans- 
formers have  been  placed  in  the  station,  in  addition 
to  those  already   installed.  A. 


PERSONAL. 


Mr.  E.  H.  Mullin,  manager  of  advertising  for  the 
General  Electric  company,  was  in  Chicago  early  in 
the  week. 

Horace  A.  Vaughan  has  tendered  his  resignation 
of  the  position  of  manager  of  the  Middleboro 
(Mass.)  municipal  lighting  plant,  to  take  effect  on 
March  ist. 

Mr.  O.  W.  Russell  has  severed  his  connection  as 
editor  of  Power  and  Transmission  and  advertising 
manager  of  the  Dodge  Manufacturing  company, 
Mishawaka,  Ind.,  having  formed  a  connection  with 
the  Pittsburg  Gage  and  Supply  company,  in  charge 
of  advertising,  with  office  in  Pittsburg. 

Mr.  D.  H.  Lavenberg,  superintendent  of  the  Lake 
Shore  electric  railway,  has  accepted  the  superintend- 
ency  of  the  Northern  Texas  Traction  company. 
Mr.  Lavenberg  was  formerly  chief  dispatcher  on 
the  Wheeling  and  Lake  Erie.  During  his  connection 
with  the  Norwalk  division  of  the  Lake  Shore  elec- 
tiic  road  he  has  brought  about  the  same  system  in 
the  operation  of  this  road  that  is  used  on  steam  lines. 

Edward  Everett  Quimby,  who  died  at  his  resi- 
dence in  Orange,  N.  J.,  on  February  17th,  was  one 
of  the  best-known  patent  experts  in  this  country. 
He  was  71  years  of  age  and  came  to  New  'York 
from  Maine  when  he  was  yet  a  boy.  At  a  very 
early  age  he  was  forced  to  assume  the  business  of 
his  father,  and  later  became  the  superintendent  of 
the  American  Screw  company,  having  invented  the 
screw  machine  employed  therein.  He  was  con- 
nected at  various  times  with  the  most  important 
patent  cases  in  the  country,  notably  those  arising 
from  the  Harvey  steel  patents,  the  Bell  telephone 
patents  and  the  Mannesmann  tube  patents.  In  the 
last-named  matter  his  specifications  were  regarded 
by  the  Patent  Office  as  models,  and  were  bound  and 
distributed  as  such.  He  was  also  at  various  times 
retained  by  Edward  Weston  and  Hiram  Maxim 
as  a  patent  expert.  The  New  York  Times  says  of 
the  deceased :  "He  was  a  man  of  great  natural 
penetration  and  vigor  of  mind,  of  rare  soundness 
and  impartiality  of  judgment,  of  untiring  energy 
and  application,  and  of  unusual  readiness  in  the 
acquisition  and  assimilation  of  knowledge,  not 
merely  in  his  specialty,  but  generally." 


ELECTRIC  LIGHTING. 

The  city  of  Dyersburg,  Tenn.,  has  voted  issuance 
of  $50,000  for  extending  its  electric-light  plant  and 
making  other  improvements. 

Bids  will  be  received  by  the  city  of  Edwardsville, 
111.,  until  March  31st  for  the  furnishing  of  public, 
commercial  and  private  electric  light  in  that  city. 
Two  bids  will  be  received,  on«  for  lo-year  and  one 
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for  15-year  franchises.  Specifications  may  be  ob- 
tained from  Frank  J.  Daeck,  chairman  of  the  elec- 
tric-light committee. 

The  Pomona  (.Cal.)  and  Ontario  Light  and  Power 
company  has  been  incorporated,  with  $150,000  cap- 
ital stock  by  W.  H.  Schweppe,  F.  O.  Johnson  and 
others. 

The  Union  Light  and  Power  company  of  West- 
cliffe,  Colo.,  has  been  incorporated,  with  a  capital 
of  $50,000.  C.  S.  Ranch,  Milton  Renley  and  others 
are  directors. 

Reports  from  Minnesota  slate  that  the  electric- 
lighting  and  power  plant  of  the  Commercial  Light 
and  Power  company  of  Duluth  has  been  sold  under 
foreclosure  proceedings  to  the  Dulutii  General  Elec- 
tric company  for  $107,408.92.  The  Duluth  General 
Electric  is  a  reorganized  company,  formed  by  the 
bondholders   of  the   old    company. 

At  the  recent  annual  meeting  of  the  Toronto  Elec- 
tric Light  company  the  following-named  officers 
were  elected:  President,  Colonel  Pellatt ;  vice-pres- 
ident, W.  D.  Mathews ;  secretary,  \V.  Trees ;  di- 
rectors, W.  R.  Brocl:,  H.  P.  Dwight,  Hon.  G.  A. 
Cox.  S.  F.  McKinnon,  T.  Walmisley,  F.  NichoUs, 
R.  Jaffray.  Hugh  Blain  and  W.  T.  Murray. 

In  a  recent  editorial  the  New  York  Times  de- 
plores the  "distressing  blinking"  of  the  electric  lights 
in  surface  cars  and  cites  one  example  of  a  car  whose 
lights  were  e.xtinguished  34  times  going  between 
the  City  Hall  in  New  York  and  Harlem.  The  writer 
suggests  the  installation  of  a  small  storage  battery 
on  each  car  to  keep  the  lamps  alight,  but  this  is 
hardly  a  practicable  remedy  under  existing  plans  of 
car    wiring. 

The  commissioner  of  Indian  Affairs  is  inviting 
sealed  proposals  until  March  27th  for  furnishing 
and  delivering  the  necessary  materials  and  labor 
required  to  construct  a  steam-heat  and  electric-light 
system  at  the  iloqui  School,  Keam's  Canyon,  Ariz., 
and  an  electric-light  system  at  the  Fort  Apache 
School,  W  hiteriver,  Ariz.  For  detailed  information 
intending  bidders  may  apply  to  Superintendent 
Charles  £.  Burton,  Keam's  Canyon,  Ariz.,  and  C. 
W.   Crouse,   Indian   agent,   Whiteriver,   Ariz. 

A  new  electric-light  and  power  plant  to  be  erected 
at  Stockholm,  Sweden,  will  consist  of  two  250- 
horsepower  Westinghouse  vertical  cross-compound 
engines,  directly  connected  to  two  Westinghouse 
generators.  As  this  equipment  will  foiiow  closely 
the  lines  of  standard  American  practice,  the  Swedish 
capital  will  soon  have  an  up-to-date  American  light- 
ing plant.  The  plans  caU  for  an  outfit  erected  on 
a  rigid  and  massive  bed-plate,  the  generator  arma- 
ture being  mounted  on  the  engine  shaft.  The  engine 
bearings  are  adjustable  from  the  lower  side,  so  as 
to  preserve  alignment  with  the  outboard  bearing, 
and  many  other  features  that  are  commonly  found 
in  American  lighting  plants  will  be  introduced  in 
this  station.  The  order  was  placed  with  Westing- 
house, Church,   Kerr  &  Co. 


ELECTRIC  RAILWAYS. 

Daniel  Gindelsperger  of  Cleveland  has  applied  for  a 
franchise  for  an  electric-railway  line  between  Akron, 
Ohio,  and  Cleveland,  passing  through  BrecksviUe, 
Ghent,  Hammond's  Corners  and  West  Richfield. 

The  Hudson  (Mass.)  and  Northboro  Street  Rail- 
way company  is  stated  to  have  been  formed,  with 
a  capital  of  $70,000,  to  construct  a  line  about  seven 
miles   in    length,    from   Northboro  to    Hudson. 

The  annual  stockholders'  meeting  of  the  General 
Electric  Railway  company  of  Chicago  was  held  last 
week.  The  retiring  officers  were  re-elected,  as  fol- 
lows :  President  J.  D.  R.  Baldwin ;  vice-president, 
Ferdinand  Goss ;  secretary  and  treasurer,  Joseph  D. 
Goodman. 

Robert  William  Perks,  chairman  of  the  Metro- 
politan District  railway  of  London,  England,  pre- 
siding at  a  recent  meeting  of  the  shareholders  of 
the  road,  is  reported  to  have  said  he  regretted  to 
present  a  report  which  was  the  worst  in  35  years. 
He  attributed  the  loss  of  ^53,000  during  the  last 
si.x  months  to  the  fact  that  the  road  was  not  elec- 
trically  operated. 

The  Troy  (N.  Y.)  Terminal  Railroad  company 
has  been  organized,  \\'ith  a  capital  of  $200,000,  to 
operate  an  electric  railroad  running  from  the  New 
York  Central  railroad  yards  to  the  state  dam  on 
Front  street,  in  Troy.  It  is  said  that  the  road  will 
be  used  exclusively  for  the  transportation  of  freight. 
Joseph  A.  Leggett  is  the  president  and  Frank  S. 
Davis  is  secretary. 

A  certificate  of  consolidation  of  the  Westchester 
Traction  company  and  the  Ossining  Electric  Railway 
company,  forming  the  Westchester  Traction  com- 
pany, has  been  filed  at  Albany,  N.  Y.  The  company 
has  a  capital  of  $300,000,  and  the  directors  are 
Tiiomas  F.  Barrett  and  Curtis  F.  Harrington  of 
New  York  city,  John  V.  Cockroft.  Sumner  R.  Stone 
and  Abram   S.  Underbill  of  Ossining  and  others. 

It  is  said  that  the  work  of  constructing  a  third- 
rail  electric  line  from  New  Brunswick,  N.  J.,  to 
Trenton  is  under  way.  The  maps  of  the  projectors 
show  that  the  line  w-ill  pass  exclusively  through 
farms  and  will  not  touch  a  town  or  a  village  of  any 


importance  between  New  Brunswick  and  Trenton. 
The  cars  will  have  four  motors  and  will  be  run  at 
a  speed  of  as  high  as  75  or  So  miles  an  hour.  In 
addition  to  the  passenger  service,  it  is  proposed  to 
operate  a  freight  service,  first  by  steam,  and  after 
by  electric  locomotives. 

A  recent  Associated  Press  report  says :  "It  is 
understood  that  the  East  St.  Louis  electric  lines 
have  been  purchased  from  the  Terminal  Railway 
association  of  St.  Louis  by  Clark  Brothers  of  Phila- 
delphia, who  recently  acquired  the  electric  lines 
branching  out  from  East  St.  Louis  to  Belleville, 
Edwardsville  and  Collinsville  and  other  points  in 
St.  Clair  and  Madison  counties.  This  gives  the 
Clark  syndicate  exclusive  control  of  all  the  ap- 
proaches to  the  Eads  bridge  on  tne  east  side.  The 
purchase  price  was  in  the  neighborhood  of  $2,000,- 

000." 

At  a  meeting  of  the  Chicago  City  Council  on  Feb- 
ruary 24th,  Mayor  Harrison  vetoed  his  own  refer- 
endum measure  with  reference  to  the  street-railway 
franchise-extension  ordinances  that  had  been  adopted 
at  a  previous  meeting.  He  feared  that  a  refer- 
endum section  might  render  the  traction  ordi- 
nance invalid  as  an  illegal  delegation  of  the  powers 
of  the  City  Council.  In  place  of  the  resolution  he 
offered  another,  providing  that  no  extension  or  re- 
newal franchise  be  passed  by  the  council  before  the 
terms  of  the  proposed  measure  were  submitted  to  a 
popular  vote.  The  discussion  on  the  resolution  and 
the  report  of  the  local  transportation  committee 
was  postponed  to  the  next  meeting. 

A  certificate  of  consolidation  of  the  Buffalo  Rail- 
way, Buffalo  and  Niagara  Falls  Electric  railway,  Buf- 
falo, Tonawanda  and  Niagara  Falls  electric  railway, 
Niagara  Falls  and  Suspension  Bridge  railway,  Buf- 
lalo  and  Lockport  railway,  Lockport  and  Olcott 
Railway  and  the  Niagara  Falls  Suspension  Bridge 
company,  forming  the  International  Railway  com- 
pany of  Buffalo,  has  been  filed  at  Albany.  The  cap- 
ital of  the  International  Railway  company  is  $10,- 
120,500,  and  the  directors  are  brancis  Lynde  Stet- 
son, Joseph  P.  Ord,  Daniel  S.  Lamont,  Charles 
Steele  and  Daniel  O'Day  of  New  York  city;  W. 
Gary  Ely,  Burt  Van  Horn,  Elliot  C.  McDougal, 
Henry  J.  Pierce,  Henry  M.  Watson  and  Robert  L. 
Fryer  of  Buffalo;  William  B.  Rankin  of  Niagara 
Falls,  and  Thomas  Dewitt  Cuyler  of  Philadelphia. 

A  report  filed  in  the  United  States  Circuit  Court 
at  Chicago  by  Charles  Henrotin,  receiver  of  the 
Chicago  Electric  Traction  company,  shows  that  that 
road  is  making  more  money  with  overhead-trolley 
operation  than  with  the  old  storage-battery  system. 
1  he  report  is  for  the  quarter  ended  December  31st 
last,  in  which  the  cars  were  operated  at  a  profit 
of  $1,509.  In  October  and  November  a  surplus  was 
realized,  but  the  cold  weather  of  December  shut  off 
much  of  the  traffic,  and  the  result  was  a  deficit  of 
$885.  In  October  the  receipts  were  $8,331  and.  the 
operating  expenses  $6,770;  in  November  these  items 
were  $6,760  and  $5,927,  respectively,  and  in  Decem- 
ber $6,659  and  $7,545.  The  construction  expenses 
for  the  quarter  were  $412.  Cash  on  hand  at  the 
end  of  the  preceding  quarter  was  $14,058. 


PUBLICATIONS. 


Mather  &  Piatt,  mechanical,  electrical  and  hy- 
draulic engineers  of  Manchester,  England,  have  re- 
cently issued  a  neat  catalogue  which  is  descriptive 
of  electrically  driven  machinery,  showing  the  adapta- 
tion of  their  motors  to  many  purposes. 

The  Industrial  Press  of  New  York  city  has  pur- 
cliased  the  Railroad  Digest  and  consolidated  it  with 
Railway  Machinery,  under  which  name  it  will  appear 
in  the  future.  Railway  Machinery  is  itself  a  con- 
solidation of  the  Journal  of  Railway  Appliances  and 
Machinery. 

The  Electric  Appliance  company  of  Chicago,  which 
is  selling  agent  for  the  Sangamo  Electric  company, 
has  just  published  a  complete  meter  catalogue,  or 
book  of  information,  dealing  with  the  Gutmann  in- 
tegrating alternating-current  wattmeter.  It  will  be 
sent  upon  application  to  those  interested,  and  is 
worth   sending  for. 

A  recent  catalogue  issued  by  the  Star  Brass  Works 
of  Chicago  is  devoted  to  descriptions  of  its  Star 
whitewash,  cold-water  paint  and  spraying  machines. 
Several  illustrations  are  given  of  the  different  styles 
of  machines  and  of  the  various  uses  to  which  they 
may  be  applied.  The  cover  contains  ingenious  de- 
signs,  illustrative   of  the   firm's  products. 

"Ultimate  Efficiency  of  Transformers"  is  the  title 
of  a  bulletin  that  is  being  sent  to  the  trade  by  the 
Pittsburg  Transformer  company  of  Pittsburg,  Pa. 
Illustrations  are  given  of  different  types  of  the  com- 
pany's transformers  and  various  paracfraphs  are  de- 
voted to  discussions  of  ultimate  efficiency,  durability, 
insulation,  effect  of  heat,  construction  and  operation. 

Smith-Vaile  high-grade  power  pumping  machinery 
is  described  in  a  new  catalogue  produced  by  the 
Slilwell-Bierce  &  Smith-Vaile  company  of  Dayton. 
Ohio.  The  catalogue  shows  electric  pumps,  gas  or 
gasoline  pumping  plants  and  combined  waterwheels 
and  pumps  for  a  great  variety  of  uses.  Sorne  useful 
tables  are  given  at  the  back  of  the  book.  Another 
publication    issued    by    this    company   is    devoted   to 


special  machinery  for  heating  and  purifying  feed 
water  for  steam  boilers,  particular  mention  being 
made  of  the   Stilwell  heaters. 

The  Varley  Duplex  Magnet  company  of  Phillips- 
dale,  R.  I.,  is  sending  out  to  the  trade  its  1902  cata- 
logue, which  contains  a  lot  of  new  matter  on  the 
subject  of  electromagnets.  Some  recent  and  valua- 
ble improvements  in  core-making  machinery  have 
made  it  possible  for  the  Varley  company  to  put 
up  its  windings  in  the  form  of  complete  magnets, 
with  only  a  very  nominal  charge  for  the  cores  and 
washers,  thereby  giving  the  magnets  a  wider  field. 
The  catalogue  is  comprehensive,  and  a  large  variety 
of  telephone  magnets  is  shown,  together  with  in- 
structions for  computing  the  cost  of  any  magnet 
containing  variable  factors.  The  catalogue  also  con- 
tains useful  wire  tables  taken  from  the  book  on 
"The  Electro  Magnet,"  by  Wolcott,  Kennelly  and 
Varley.     A   unique  design   is   used   for  the  cover. 


POWER  TRANSMISSION. 

Sixty  900-pound  stamps  at  the  Big  Indian  gold 
mine,  four  miles  south  of  Helena,  Mont.,  are  to  be 
operated  by  electricity  transmitted  from  the  Mis- 
souri River  Power  company's  plant  at  Canyon  Ferry, 
Mont. 

A  plan  to  transmit  power  electrically  from  a  point 
on  the  Loup  River,  three  miles  north  of  Columbus, 
Neb.,  to  Lincoln,  Omaha,  Fremont  and  other  cities 
north  of  the  Platte  River,  is  said  to  be  contemplated 
by  the  Nebraska  Central  Irrigation  company.  The 
projected  plant  would  cost  $900,000,  according  to 
existing   estimates. 

The  Greenfield  (.Mass.)  Electric  Light  and  Power 
company  has  purchased  340  acres  of  land  on  either 
side  of  the  Deerfield  River  near  Stillwater,  where  it 
IS  proposed  to  erect  a  dam  and  power  house  and 
to  transmit  power  to  Greenfield,  a  distance  of  4V2 
miles.  It  is  expected  that  about  $75,000  will  he 
expended  in  the  work. 

The  Michigan  Hydraulic  and  Electric  company  of 
Coldwater  is  reported  incorporated,  with  a  capital 
of  $1,000,000.  it  will  dam  the  St.  Joseph  River  in 
five  places  and  furnish  electrical  power  to  nearby 
cities.  The  incorporators  are :  Andrew  J.  Roat, 
Kingston,  Pa.;  Alex.  Francis,  Scranton,  Pa.;  Fred- 
erick Shurtz,  Batavia,  Mich.;  C.  C.  Johnson  of 
Coldwater,   and  others. 

E.  Rollins  Morse,  a  Boston  banker,  is  associated 
with  D.  O.  Mills  and  President  Coffin  of  the  General 
Electric  company  in  a  scheme  to  utilize  a  waterpower 
in  the  Guanajuato  (Mexico)  mining  district.  They 
have  formed  the  Guanajuato  Water  Power  company, 
with  a  capital  of  $1,000,000,  and  they  propose  to 
develop  10,000  horsepower,  to  be  used  in  furnishing 
electric  light  for  the  city  of  Guanajuato  and  electric 
power  to  the  stamp  mills  in  that  vicinity. 

A  notable  transmission  of  electricity  has  been 
accomplished  by  the  Missouri  River  Power  com- 
pany, carrying  power  from  its  dam  and  plant  at  the 
Missouri  River  to  Butte,  Mont.  The  length  of  the 
line  is  65  miles,  crossing  the  main  ridge  of  the 
Rocky  Mountains  at  an  altitude  of  7,200  feet  and 
a  spur  of  the  main  range  at  almost  the  same  height. 
At  present  this  line  conveys  12,000  horsepower,  but 
it  is  intended  to  double  the  power  by  the  construc- 
tion  of   another    dam. 

It  has  been  announced  that  P.  B.  Cornwall  and 
the  other  San  Francisco  owners  of  the  Bellingham 
Bay  and  British  Columbia  railroad  have  decided 
to  spend  several  million  dollars  in  developing  the 
waterpower  of  Nooksack  Falls,  in  Whatcom  County, 
and  the  conversion  of  the  same  into  electric  power 
and  in  extending  the  Bellingham  Bay  and  British 
Columbia  railroad  from  Maple  Falls,  in  Whatcom 
County,  across  the  Cascade  IVIountains  to  Winthrop, 
in  Okanagon  Count}',  if  possible,  the  railroad  across 
the  Cascades  will  be  operated  by  electricity.  Work 
on  a  145-foot  tunnel  at  Nooksack  Falls  is  now  under 
way.  1  his  tunnel  will  convey  the  three  pipe  lines 
to  the  power  house,  1.500  feet  below,  giving  water- 
power  in  triplicate,  with  electrical  machinery,  in  du- 
plicate,   for  the   generation   of   10,000   horsepower. 


SOCIETIES  AND  SCHOOLS. 

The  annual  meeting  of  the  Canadian  Electrical  as- 
sociation is  to  be  held  in  Quebec,  Ont.,  on  June  nth, 
I2th  and  13th  next.  It  is  hoped  that  William  Mar- 
coni will  be  in  attendance  at  the  meeting  and  give 
the   association   an   account  of   his   work. 

The  entire  fourth  floor  of  the  new  Bush  Temple 
of  Music  on  the  North  Side  of  Chicago  has  been 
lea,>ied  to  the  International  Correspondence  Schools 
of  Scranton.  Pa.  The  space  is  about  8.000  square 
feet,  and  will  be  occupied  by  the  schools  after  May 
1st. 

The  Engineers'  Society  of  Western  Pennsylvania 
held  its  twenty-second  annual  meetinc;  recently  in 
Pittsburg.  Henry  W.  Fisher,  the  retiring  president, 
delivered  the  only  address  of  the  evening  and  the 
following-named  officers  were  elected  for  the  ensuing 
year :  President,  Charles  F.  Scott ;  vice-president, 
Chester  B.  Albree ;  directors,  C.  B.  Connelly,  Charles 
Hyde ;    secretary,    Charles    W.    Ridinger ;    treasurer, 
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A.  E.  Frost.  The  annual  banquet  of  the  society 
was  held  on  February  21st.  The  society  no\v  has 
510  members.  The  new  president,  Mr.  Scott,  is  the 
chief  electrician  for  the  Westinghouse  Electric  and 
Manufacturing  company,  and  his  electrical  friends 
are  pleased  that  this  added  honor  has  come  to  him. 

At  the  annual  meeting,  on  January  23,  ig02,  of  the 
Engineers'  Club,  Scranton,  Pa.,  the  following-named 
officers  for  the  ensuing  year  were  elected:  Presi- 
dent H.  H.  Stoek;  vice-president,  B.  F.  La  Rue;  sec- 
retary A.  E.  Lister;  treasurer,  F.  J.  Piatt;  cor- 
responding secretary,  A.  B.  Dunnmg;  librarian,  H. 
M.  Lane;  directors,  \V.  M.  Marple,  C.  C.  Rose  and 
H.  W.  Rowley. 

The  Workingmen's  College  of  Melbourne,  Aus- 
tralia is  an  institution  which  was  founded  in  1602 
"lo  improve  tlie  education  of  those  who  work,  and 
especially  to  facilitate  the  attainment  of  a  knowl- 
edge of  handicrafts,  arts,  sciences,  and  languages  by 
the  establishment  of  classes,  workshops,  iaDoratones, 
rcadin''  rooms,  libraries,  museums"  and  by  other 
means.  That  this  purpose  is  being  fulfilled  is  well 
demonstrated  in  the  1902  prospectus  of  the  college 
recently  issued.  A  complete  account  is  given  of  all 
the  courses  offered  and  a  large  number  of  illustra- 
lions  ''ive  views  in  the  various  workrooms,  labora- 
tories °etc.  A  three  years'  course  is  given  in  elec- 
tricitv  and  a  six  months'  course  in  telegraphy.  Dur- 
in.'  iqoi  the  average  number  of  students  enroled 
was  2,160  and  during  1900  the  total  of  individual 
students  was  3.390. 
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during  the  last  five  or  six  years,  he  would  run  upon 
the  Manacles.  The  variation  is  bringing  the  needle 
nearer  to  the  North  Pole,  and  in  to  years  it  has 
varied  a  whole  degree.  A  difference  of  a  degree  in 
a  compass  signifies  an  error  of  one  mile  in  a  course 
of  60  miles. 

Advices  from  St.  Petersburg  state  that  work  is 
progressing  rapidly  on  the  extensive  American  plant 
under  construction  there  to  manufacture  electrical 
machinery  for  the  Russian  government.  The  plant 
will  cover  28  acres  and  employ  1,500  men.  Ameri- 
can labor-saving  devices  will  be  installed.  Every- 
thing, excepting  the  castings,  which  are  to  be  im- 
ported from  the  United  States,  will  be  manufactured 
at  the  new  works. 

Tlie  Chicago  Telephone  company  has  joined  the 
other  corporations  of  Chicago  which  have  asked 
for  injunction  against  the  collection  of  taxes  in  the 
tax  cases  recently  argued  in  the  United  States  Cir- 
cuit Court.  At  a  recent  hearing  of  this  case  the 
Chicago  City  Railway  company  and  Chicago  Edison 
company  virtually  admitted  that  the  assessments 
made  against  them  by  the  State  Board  of  Equaliza- 
tion last  November  for  the  year  1900  were  based 
on  a  fair  estimate  of  the  value  of  their  stock,  but 
insisted  the  assessment  should  be  cut  30  per  cent.,  to 
put  them  on  the  same  basis  with  other  corporations 
which,  they  say.  were  assessed  at  only  70  per  cent, 
of  the  real  value  of  their  stock. 


ELECTRICAL  SECURITIES. 

Following  the  increase  in  capital  stock  from  $8,- 
000000  to  $15,000,000,  the  Western  Electric  com- 
panv's  directors  have  voted  to  issue  $2,000,000  of 
stock  at  par  to  stockholders  in  proportion  to  their 
holdings.  As  the  company's  capital  outstanding 
now  is  $8,000,000,  each  holder  of  four  shares  will 
receive  one  new  share  at  par.  The  Chicago  daily 
papers  report  that  Western  Electric  stock  is  quoted 
at  240  and  250.  The  new  issue  of  $2,000,000  will 
be   paid  in  on   March   loth. 


MISCELLANEOUS. 

Sir  \\'.  H.  Preece,  formerly  chief  electrician  to  the 
British  Postoffice.  has  been  engaged  for  some  time 
past  upon  a  study  of  the  magnetic  influences  upon 
the  compass  of  the  Manacles  Rocks,  off  the  coast 
of  Cornwall,  upon  which  the  steamships  Mohegan 
and  Paris  were  wrecked,  and  as  the  results  of  his 
investigations  states  that  if  any  navigator  sets  his 
course'from  Cherbourg  to  the  Lizard  without  know- 
ing the  variation  of  the  magnet   that  has  occurred 


TRADE  NEWS. 

The  plant  of  the  Electrolysis-proof  Conduit  com- 
pany atT\'est  Pullman,  111.,  was  damaged  by  fire  on 
the  night  of  February  25th  to  the  extent  of  $30,000. 

The  Perkins  Electric  Switch  Manufacturing  Com- 
pany will  soon  move  from  Hartford  to  Bridgeport, 
Conn.,  where  it  has  just  completed  a  new  factory. 
The  company  employs  about  250  people. 

The  Merritt  Manufacturing  Company  has  taken  a 
vacant  factory  at  Middleton,  Mass..  and  will  use 
it  as  a  factory  for  incandescent  lamps  as  soon  as  the 
machinery  can  be  installed.  The  output  will  be 
I. coo  lamps  a  day.  Matthew  M.  Merritt,  a  Middle- 
boro  selectman,  is  the  head  of  the  new  company. 

Orders  for  machinery  from  South  African  mining 
companies  have  not  been  plentiful  of  late  on  account 
of  the  Boer  war.  but  now  there  are  unmistakable 
signs  of  renewed  interest  and  activity  among  the 
operators,  and  the  indications  point  to  an  early  re- 
vival throughout  that  section.  One  of  the  most  not- 
able of  the  late  orders  reported  was  placed  with 
^^"estinghouse.  Church,  Kerr  &  Co.  of  New  York 
city  and  called  for  tw^o  1,000-kilowatt  Westinghouse- 
Parsons  turbo-generating  sets  for  the  DeBeers  Con- 


solidatcd  Mines,  for  shipment  to  South  Africa.  This 
equipment  will  furnish  current  for  a  power-trans- 
mission system  in  the  DeBeers  mines,  and  it  is  ex- 
pected that  it  will  mark  an  important  departure. 

The  following  was  printed  in  the  Philadelphia 
Evening  Telegraph  of  February  14th:  "Judge  La- 
combe  of  the  United  States  Circuit  Court,  Southern 
District  of  New  York,  has  rendered  a  decision  which 
again  sustains  the  validity  of  the  Brush  storage-bat- 
tery patent,  owned  by  the  Electric  Storage  Battery 
company,  and  has  granted  an  order  restraining  the 
Porter  Battery  company  from  the  further  manufac- 
ture, sale,  or  use  in  any  manner  whatsoever  of  stor- 
age, or  secondary-battery  elements  which  infringe 
this  patent. 

BUSINESS. 

The  North  Jellico  Coal  company  is  adding  to  its 
electric  power  plant  at  Gray's  Station,  Ky.,  a  175- 
horsepower  engine  built  by  the  Ball  Engine  com- 
pany of  Erie,  Pa.,  and  arranged  for  direct  connec- 
tion to  a  loo-kilowatt  General  Electric  generator. 
This  is  a  duplicate  of  plant  furnished  a  year  ago.' 

The  Western  Electrical  Supply  company  of  St. 
Louis,  Mo.,  states  that  the  demand  has  become  so 
great  for  its  new  Wesco  dry  battery,  which  it  has 
recently  placed  on  the  market,  that  it  is  hardly  able 
to  fill  orders  for  it.  The  company  says  that  this  bat- 
tery has  the  highest  voltage,  greatest  current  dis- 
charge, most  rapid  recuperation  and  longest  life  of 
any  battery  on  the  market.  It  is  sending  batteries 
on  trial  on  application. 

The  Reynolds  Electric  company  of  221  Fifth  av- 
enue. Chicago,  which  has  recently  placed  on  the 
market  the  improved  Reynolds  flasher,  for  electric 
signs,  is  making  a  liberal  proposition  to  electricians 
and  central-station  people.  It  offers  to  advertise  the 
business  of  the  electrician  in  his  home  town  gratis. 
This  proposition  will  undoubtedly  interest  many  am- 
bitious electricians,  and  bring  to  the  Reynolds  Elec- 
tric company  many  inquiries. 

The  Cutler-Hammer  Manufacturing  company  of 
Milwaukee,  Wis.,  has  just  completed  and  placed 
upon  the  market  a  complete  line  of  drum  controllers 
for  printing  presses,  cranes,  hoists,  machine  tools, 
etc.  These  controllers  are  built  in  several  different 
types,  one  very  novel  design  embracing  control 
through  both  armature  and  field  of  the  motor,  as 
well  as  no-voltage  and  overload  release.  Descriptive 
bulletins  covering  this  apparatus  have  been  pub- 
lished and  are  being  distributed.  The  Cutler-Ham- 
mer company  states  that  its  business  during  the  last 
vear  w-as  double  that  of  1900  and  that  it  is  constantly 
increasing  its  facilities  to  keep  up  with  the  ever- 
growing demand  for  its  goods. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


693,372.  Circuit-breaker  for  Electric  Igniters  for 
Explosive  Engines.  Ferdinand  E.  Canda,  New 
York,  N.  Y.    Application  filed  April  14,  1900. 

The  circuit-breaker  combines  with  a  cam  adapted  to 
cause  vibration  of  a  vibratory  follower,  and  means  for 
operating  the  cam.  a  vibratory  follower  therefor,  and  a 
second  vibrator  adapted  to  be  set  in  vibration  by  the  fol- 
lower when  the  latter  is  actuated,  and  to  make  and  break 
contact  with  the  follower  in  such  vibration,  whereby  a 
succession  of  sparks  may  be  produced  each  time  the  fol- 
lower is  operated. 

^3.377-  Station  Indicator.  Arthur  Cope,  Chicago, 
111.    Application  filed  February  18,  igoi. 

Tbe  device  has  a  rotatable  head,  a  number  of  indicat- 
ing plates  pivoted  thereto,  two  ratchet  wheels  oppositely 
arranged  secured  to  such  head,  and  a  vibratinE  lever  pro- 
vided with  a  spring-pressed  pawl  engaging  with  one  of  the 
ratchets  to  move  it  in  a  forward  manner  and  with  a  detent 
engaging  the  other  ratchet  to  limit  the  forward  movement. 
A  reciprocating  slide  is  in  engagement  with  a  vibrating 
lever  and  electromagnetic-actuated  mechanisms  are  ar- 
ranged to  operate  the  vibrating  lever  and  therethrough  the 
other  pans.  Means  are  provided  for  automatically  closing 
and  breaking  the  electric  circuit. 

693.390.  Electric  Signaling  Apparatus.  Felix  B. 
Herzog,  New  York,  N.  Y.  Application  filed 
October  19,  1886. 

Combined  with  a  separate  wire  for  each  of  several  dif- 
ferent substations  is  an  annunciator  comprising  a  record 
surface  and  a  series  of  electrodes  connected  to  these  dif- 
ferent wires  and  arranged  in  a  group.  There  are  means 
for  causing  the  electrode  corresponding  to  a  substation, 
upon  the  closure  of  its  circuit,  to  mark  the  surface  ma 
position  predetermined  for  each  electrode.  An  audible 
signal  is  provided  and  a  manual  feed  is  constructed  to 
change  tbe  position  of  tbe  electrodes  with  respect  to  the 
snrface,  whereby  an  operator  at  the  annunciator  station  is 
notified  that  an  electrode  has  made  a  mark  and  is  enabled  to 
feed  the  surface  so  that  all  the  electrodes  may  be  in  a  posi- 
tion lo  make  a  fresh  mark  at  the  sobseqnent  operauon. 

693,394.  Sectional-conductor  Electric  Railway.  Karl 
Hora.  Pardubitz,  Austria-Hungary.  Application 
filed  March  6,  1901. 

The  system  has  a  closed  conduit,  a  conductor  estendiug 
therethrongh,  rings  of  magnetic  material  throagh  which 
the  conductor  passes  at  inten.-als.  the  ander  side  of  tbe 
rings  being  covered  by  insulating  material,  and  a  magnet 
carried  by  the  car  for  lifting  the  rings  into  contact  with  the 
top  of  the  conduit. 

693,396.  Automatic-railway  Appliance.  Slaughter 
W.  Huff,  Baltimore,  Md.  Application  filed  Jan- 
uary 17,  1898. 

Parts  of  the  system  are  a  swinging  signal,  a  vertically- 
reciprocating  red  controlling  the  signal,  a  crank  arm 
swinging  in  a  vertical  plane  upon  a  fised  pivot,  and  with 
which  the  rod  is  connected  at  a  point  which  is  nearly  in 
the  verticle  line  of  the  fiied  pivot  when  the  signal  is  set, 
and  an  electromagnet  armature  opposed  endwise  to  the 
side  of  the  crank  arm. 


Issued  {'United  States  Patent   Oj^ce)  Fehi-uary  18.    igos. 

693.308.  Conduit  Bushing.  Henry  111,  Newark,  N.  J. 
Application  filed   November  23,   igoi. 

The  bushing  is  made  independent  from  and  adapted  to 
be  separably  connected  with  an  outlet  bos.  It  comprises 
a  main  body  having  a  central  duct  for  the  reception  of 
electric  wires,  means  on  tbe  body  for  securing  the  one  end 
of  the  body  in  an  opening  in  such  outlet  bos.  a  pipe-receiv- 
ing sleeve  connected  with  the  body  capable  of  espansion 
and  contraction,  and  means  connected  with  the  sleeve  for 
contracting  tbe  same  about  the  end  of  an  inserted  conduit 
pipe  and  thereby  securing  the  end  of  tbe  pipe  in  a  fixed 
position  in  the  sleeve. 

693.410.  Suspension  Clamp  for  Electric  Conductors. 
Sylvester  S.  Leonard,  Chicago,  III.  Application 
filed  October  12,  1901. 

The  clamp  has  a  supporting  member  with  an  outwardly 
extending  portion  and  a  portion  extending  upward  there- 
from and  provided  at  the  top  of  the  upwardly  extending 
portion  with  a  cable  seat.  A  rigid  clamping  hook  upon  one 
side  of  the  ypwardly  extending  portion  is  so  recurved  and 
grooved  at  its  end  as  to  form  a  second  cable  seat  register- 
ing with  that  upon  the  supporting  member,  the  recurved 
end  of  the  hook  being  rounded  in  the  portion  opposite  the 
upwardly  extending  portion. 

693,416.  Circuit-breaker.  Frank  A.  Merrick  and 
Joseph  D.  Forrer,  Johnstown.  Pa.,  assignors  to 
the  Lorain  Steel  company,  Johnstown,  Pa.  Ap- 
plication filed  November  9,  1899. 

A  chamber  having  side  and  bottom  walls  of  refractory 
material  is  combined  with  fixed  contacts  extending  into 
the  chamber  through  its  side  walls,  a  movable  contact  ex- 
tending into  the  chamber  through  its  bottom  wall,  a  divi- 
sion plate  of  non-fonducting  material  within  the  chamber 
adjacent  to  the  fixed  coniacis,  aod  means  for  producing  a 
magnetic  fie'd  in  xhc  chamber. 

693,425.  Overflow  Alarm.  Albert  Nicolet.  Newark, 
N.  J.     Application  filed  August  20,   1901. 

An  alarm  and  source  of  electrical  energy  are  combined 
with  a  slidably-arranged  receptacle  adapted  to  receive 
water,  a  float  in  the  receptacle,  a  tubular  rod  suspended 
above  the  receptacle,  so  as  to  be  capable  of  oscillation  in 
a  vertical  plane  when  brought  in  contact  with  the  edge  of 
the  receptacle,  a  second  rod  in  the  tubalar  rod,  and  means 
connected  therewith  for  securing  the  second  rod  in  its 
adjusted  position  in  the  tubular  rod.  all  arranged  to  make 
electrical  contact  with  the  float  when  the  water  reaches  a 
predetermined  height,  for  establishing  an  electric  circuit 
through  an  alarm. 

693,453.  Secondary-battery  Plate.  William  L.  Sil- 
vey.  Dayton,  Ohio.  Application  filed  January  10, 
igoi. 

Parts  of  a  battery  are  a  corrugated  conducting  strip  with 
an  external  covering  for  the  strip  of  a  mixture  of  oxide  of 
lead,  powdered  metallic  lead  and  a  liquid,  the  covering  for 
the  strip  filling  the  grooves  between  tbe  corrugations  and 
presenting  practically  uniform  parallel  sides,  the  strip  thus 
made  being  wound  into  a  spiral  plug  and  inserted  into  a 
conductor  plate. 

693,491.      Altemating-current-motor     Meter.       Her- 


mann Brockelt,  Berlin,  Germany,  assignor  to 
Max  Levin,  Berlin,  Prussia,  Germany.  Appli- 
cation filed  August   17,  1900. 

The  meter  comprises  two  alternating-current  fields  inde- 
pendent and  displaced  in  their  phases  relatively  to  one 
another,  the  one  field  having  two  separate  windinES  acting 
in  aggrpgation,  consisting  of  a  thick  primary  winding  of 
only  a  ftw  turns  inserted  in  the  main  ciicuit.  and  a  second- 
ary winding  of  many  turns  but  almost  non-inductive  in- 
serted together  with  the  winding  of  the  other  alternating 
field,  which  possesses  high  self-induction,  between  the  two 
points  of  the  circuit  between  which  tbe  energy  to  be 
measured  is  co" sumpd. 

693,405-  Carbon-feeding  Device.  Charles  E.  Chapin, 
Greenwich,  and  Walter  E.  Patchin.  Bridgeport, 
Conn. ;  said  Patchin  assignor  to  said  Chapin. 
Application  filed  May  4,  1901. 

A  carbon-feeding  device  for  arc  lamps  is  described. 
Parts  of  the  device  are  a  carbon  rod  movable  downward 
by  gravity  and  a  guide%vay  for  the  same  including  a  plu- 
rality of  rollers  adapted  to  hold  the  rod  between  them  and 
being  movable  longitudinally  of  the  same,  one  of  tbe 
rollers  being  carried  on  a  pivoted  elbow  lever  whereby  it 
is  movable  laterally  of  the  rod  to  release  the  same  when 
the  arc  circuit  is  opened.  An  overweighted  lever  is  con- 
nected to  the  arm  and  adapted  to  fall  by  its  own  weight 
and  move  the  roller  into  euEagement  with  tbe  rod  to  hold 
and  also  raise  it.  An  electromagnet  in  a  shunt  around  the 
arc  is  adapted  to  raise  the  lever  when  the  arc  circuit  is 
opened  anH  move  the  roller  away  from  the  rod  to  release 
the  rod  anH  aUow  the  same  to  fall. 

693.520.  Railway  Electric- signaling  Apparatus. 
Washington  Hume,  London,  England.  Appli- 
cation filed  May  28,  1901. 

The  apparatus  consists  of  pivoted  levers  or  triggers 
snaced  apart  across  the  track,  electric  circuits,  witb  suit- 
able terminals  between  the  tracks,  means  for  energizing 
the  circuits,  sliding  bars  each  carrying  two  contacts 
adapted  to  make  contact  with  the  terminals,  train-number 
annunciators  corresponding  with  the  pivoted  levers  or 
triggers  and  located  at  a  sienal  box  or  station,  and  audible 
signaling  devices  of  different  tones  placed  alongside  the 
rail  in  circuit,  adapted  to  be  operated  by  the  closing  of  the 
c'rcuits  between  the  pairs  of  terminals,  by  a  locomotive. 

693,530,  Multiplex  Telegraph  Circuit.  Laurence  A. 
^IcCarthy,  Brooklyn,  N.  Y.  Application  filed 
April   24,    1901. 

The  circuit  has  a  main  and  an  artificial  line,  a  control- 
ling instrument,  the  coils  of  which  are  inserted  in  tbe 
main  and  artificial  lines,  a  local  circuit,  and  magnets,  in 
the  local  circuit,  with  a  rheostat  having  an  automatically 
rotated  brush-arm.  the  rheostat  forming    the  artificial  line. 

693.5.37.  Alternating-current  Electric  Meter.  Emile 
Batault,  Geneva,  Switzerland.  Application  filed 
March  15,   1901. 

In  the  meter  described  are  an  actuating  magnet,  a  rotat- 
ing armature,  a  permanent  retarding  or  brake  magnet  and 
a  magnetic  bridge  or  diverler  extending  between  and  in- 
closing the  cores  of  the  actuating  magnet  and  with  free 
air  spaces  surrounding  the  cores. 
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693,542.  Automatic  Shut-off  for  Electric  Pumps. 
John  H.  Fox  and  Christopher  ;M.  Lowther,  New 
York,  N.  Y.    Application  filed  December  4,  1901. 

An  electric  pump  regulator  has  a  tubular  coil  coonectcd 
with  the  pressure  pipe  of  the  pump,  a  pivoted  switch-lever, 
a  weighted  arm  adapted  to  move  such  switch-lever,  and 
coDntclioas  from  the  tubular  coil  to  such  weighted  arm  to 
oscillate  it  at  a  given  pre<:sure. 

693,550.  Electrical  Switch  Mechanism.  Hubert 
Kranu,  Brooklyn,  N.  Y.  Application  filed  May 
8,   1901. 

An  electrical  switchboard  is  described  which  has  a  bus- 
bar with  a  cross-bar  connected  to  the  bus-bar  and  at  its  op- 
posite ends  contact  lugs,  each  being  a  single  blade,  formed 
ID  one  with  and  bent  up  from  the  body  of  the  cross  bar, 
and  swi'rhos  having  clips  to  cootart  wiih  the  blades. 

693,555.  Lightning  Conductor.  Achille  Lelong,  Vil- 
lers  Poteries,  Belgium.  Application  filed  No- 
vember I,  1901. 

The  liehtntog  conductor  comprises  a  conducting  wire 
connected  at  its  upper  end  to  a  conducting  body  provided 
with  a  series  of  spikes  and  at  its  lower  end  to  a  spiral  cop- 
per coil  having  a  series  of  projecting  spikes. 


NO.    693,597. — APPARATUS  FOR  CONTROLLING  DISTANT 
ACTIONS. 

693,578.  Conductor  for  Electromagnetic  Induction 
Apparatus.  Henry  H.  Wait,  Chicago,  111.  Ap- 
plication filed  January  12,  1901. 

The  conductor  is  interlinked  with  magnetic  material  ar- 
ranged in  a  magnetic  circuit  and  is  formed  integrally  in 
alternate  lengths  o£  large  and  small  cross-section,  the  finer 
lengths  being  disposed  in  active  relation  to  the  magnetic 
circuit,  and  the  heavier  lengths  serving  as  low-resistance 
connectors  between  tbe  active  portions,  and  occupying 
space  in  which  no  magnetic  condition  need  be  maintained. 

693,579-  Winding  for  Dynamo-electric  Machines. 
Henry  H.  Wait,  Chicago,  111.,  assignor  to  the 
Western  Electric  company,  Chicago,  111.  Appli- 
cation filed  January  12,   1901. 

An  armature  winding  for  dynamo-electric  machines  is 
described  which  comprise  two  bars  of  copper  having  the 
central  portions  thereof  cut  down  to  form  two  inductor 
bars  of  diminished  cross-section,  and  heavy  end  connect- 
ors formed  integrally  with  the  inductor  bars  and  uniting 
them,  one  of  the  bars  having  bends  where  it  widens  into 
the  connecting  portions,  whereby  clearance  is  provided 
for  between  such  coanecting  portions  and  the  connectors 
of  other  loops  which  cross  them, 

693.597-  Apparatus  for  Controlling  Actions  at  a 
Distance.  John  Gardner,  Fleetwood,  England. 
Application  filed  December  30,  1901. 

In  the  apparatus  are  included  a  device  for  transmitting 
etheric  undulations  at  a  variable  rate  from  the  control- 
station,  a  receiving  circuit  in  the  receptor  including  a 
coherer,  a  battery  and  a  relay,  a  decoherer,  a  motor,  a 
motor-controt  circuit  opened  and  closed  by  tbe  relay,  a 
centrifugal  governor  driven  by  the  motor,  diverse  local  cir- 
cuits having  contiguous  terminals,  and  a  circuit-closer 
operated  by  tbe  centrifugal  governor  and  adapted  to  open 
and  close  the  local  circuits  separately  or  in  plurality.  (See 
cul.) 

693,603.  Third-rail  Insulator  for  Electric  Railways. 
Charles  M.  Hobbs,  Baltimore,  Md.,  assignor  of 
one-half  to  Harold  P.  Brown,  Montclair,  N.  J. 
Application  filed  July  24,  1901. 

A  block  of  insulating  material  is  combined  with  a  rail- 
receiving  cap.  tbe  insulating  block  and  the  cap  having  a 
dovetailed  or  undercut  connection  arranged  to  secure  the 
parts  together  against  relative  displacement  both  laterally 
and  longitudinally. 


a  fixed  measuring  point,  an  electric  circuit  tbe  terminals  of 
which  are  respectively  connected  with  the  measuring 
points  and  a  telephone  receiver  for  indicating  the  making 
and  breaking  of  the  circuit. 

693.636.  Electric  Switch.  Henry  P.  Ball  and  Louis 
Wintncr,  New  York,  N.  Y.,  assignors  to  the 
General  Incandescent  Arc  Light  company  of 
New    York.     Application  filed  March  5,   1901. 

Id  the  switch  are  spring-clip  plates  having  an  inclined 
plane  formed  on  their  lower  surface,  a  pivoted  knife-blade 
a  second  knife-blade  pivotally  connected  to  the  6rst  knife- 
blade,  pivoted  rollers  on  the  second  knife-blade  adapted 
to  engage  tbe  inclined  planes  of  the  spring-clip  plates,  and 
a  spring  device  between  the  first  and  second   knife-blades. 

693,663.  Electric  Arc  Lamp.  Svend  M.  Meyer, 
Brooklyn,  N.  Y.,  assignor  of  one-half  to  Frank 
C.  Kohart,  Brooklyn,  N.  Y.  Application  filed 
May  9,  1901. 

The  lamp  has  a  solenoid,  a  hollow  core  therefor  adapted 
to  carry  the  upper  carbon  of  tbe  lamp,  a  lever  pivoted  to 
the  core,  a  projection  on  the  lever  passing  through  an 
opening  in  the  core  into  position  to  engage  the  carbon,  a 
weight  connected  to  the  lever  for  effecting  the  engagement 
and  an  adjustable  stop  for  tripping  tbe  lever  to  release  the 
carbon  to  effect  the  feed. 

693.676.  Storage-battery  Separator.  George  M.  Wil- 
lis, Chicago,  111.  Application  filed  August  10, 
1901. 

The  separator  is  composed  of  glass-wool  having  binding- 
threads  passed  through  the  fibers  thereof  to  form  the  wool 
into  an  unwoven  fabric.  Fibers  of  the  glass-wool  extend 
to  the  exterior  so  as  to  be  interposed  between  the  binding 
threads  and  the  battery  plate  to  be  separated,  whereby  the 
binding-threads  are  prevented  from  contacting  with  the 
battery-plate. 

693.688.  Electric  Meter.  Charles  T.  Claypoole, 
Sioux  City,  Iowa.  Application  filed  January  6, 
1902. 

See  Western  Electrician  of  February  22,  1902,  page  126. 

693,692.  Resistance  Coil.  Arthur  C.  Eastwood, 
Cleveland,  Ohio,  assignor  to  the  Electric  Con- 
troller and  Supph""  company,  Cleveland,  Ohio. 
Application  filed   September  26,   1901. 

The  coil  combines  a  body  of  insulating  material,  turns 
of  resistance  material  wound  thereon  and  a  rod  of  magnetic 
material  extending  ihrough  the  body  electrically  con- 
nected to  the  turns  of  resistance  material.  Contact-plates 
are  also  in  circuit  with  the  coil  and  within  the  magnetic 
field  passing  through  the  rod  when  a  current  flows  through 
the  coil.     (See  cut.) 

693.705-  Electric  Arc  Lamp.  John  A.  Heany,  Phila- 
delphia, Pa.,  assignor  to  the  Teter-Heany  De- 
veloping company,  Philadelphia,  Pa.,  and 
Charleston,  W.  Va.  Application  filed  July  12, 
1901. 

The  lamp  has  a  globe  and  a  roof  plate  forming  a  sub- 
stantially air-tight  receptacle  wherein  the  carbons  are 
adapted  to  be  consumed,  a  series  of  posts  or  uprights  pro- 
jecting upward  from  and  supporting  the  roof  plate,  an 
upper  and  a  lower  plate  connected  to  and  supported  by  the 
posts,  a  tube  forming  a  guide  for  the  upper  carbon  and  ex- 
tending between  the  upper  and  lower  plates  and  within  the 
posts,  a  solenoid  coil  supported  by  the  posts  above  the 
upper  plate,  and  a  resistance  coil  supported  by  the  posts 
intermediate  of  the  two  plates. 

693,706.  Electric  Arc  Lamp.  John  A.  Heany,  Phil- 
adelphia, Pa.,  assignor  to  the  Teter-Heany  De- 
veloping company,  Charleston,  W.  Va.,  and 
Philadelphia,  Pa.  Application  filed  October  3, 
1901. 

Parts  of  the  lamp  are  a  fixed  and  a  movable  carbon,  a 
solenoid  coil,  a  clutch  device  consisting  of  two  pivoted 
members,  whereof  one  portion  forms  the  core  for  the  coil, 
and  whereof  ihe  other  forms  gripping  jaws  for  the  mov- 
able carbon,  a  dash-pot  comprising  a  chamber  within 
which  is  adapted  to  be  moved  a  piston  by  means  of  the 
clutch  device,  with  which  it  is  in  pivotal  connection,  the 
chamber  provided  with  a  plug  having  an  opening  and  chan- 
nel ways  leading  therefrom,  a  ball  adapted  to  seat  in  the 
opening  and  tbe  chamber  as  so  arranged  adapted  to  permit 
of  the  entrance  of  air  by  a  slow  movement  of  the  movable 
carbon  and  piston  and  to  check  or  cutoff  the  air  by  any 
sudden  movement  of  the  movable  carbon  and  pison. 


NO.  693.605  — TELEGRAPH    SYSTEM 


693,605.  Telegraph.  Fernand  E.  d'Humy,  Boston, 
Mass.     Application  filed  October  14,  1901. 

The  system  comprises  a  main  line,  an  artificial  line,  a 
polarized  receiver,  pole-changing  means,  current-supply- 
ing means  and  means  having  provisions  automatically  to 
increase  the  resistance  of  the  artificial  line  when  a  positive 
pole  is  placed  to  line  and  to  decrease  the  resistance  wheo 
a  negative  pole  is  placed  to  line.    (See  cut.) 

693,628.  Measuring  Instrument.  Philip  E.  Shaw, 
Nottingham,  England.  Application  filed  Decem- 
ber 2,  1901. 

In  the  instrument  are  combined  a  fine-threaded  screw 
with  a  series  of  levers  actuated  by  the  screw,  a  movable 
measuring-point  carried  by  the  last  ol  the  series  of  levers, 


ELECTRIC  CONTACT  DEVICE. 


693,738.     Electric-lamp     Socket.      John     D.     Pierce, 
Philadelphia,    Pa.     Application   filed   January    4, 

1 901. 

The  base  block  of  the  socket  has  a  transverse  groove  or 
recess  therein,  and  a  spring  finger  has  a  portion  contained 
in  the  recess,  A  projecting  portion  is  adapted  to  contact 
wilh  the  terminal  on  tbe  head  of  the  lamp,  and  a  screw 
passes  through  the  block  and  engages  with  tbe  spring  finger 
in  the  recess,  the  head  of  the  screw  being  on  the  back  of 
the  block  and  adapted  to  secure  in  place  one  of  the  con 
ducting  wires. 


Battery  company,  Piiiladelphia,  Pa.     Application 
filed  September  26,  1900. 

The  machine  is  provided  wilh  a  perforated  plate  and 
revoluble  propeller  blades  having  overhanging  working 
edges  which  push  the  material  through  the  perforations  in 
the  plate. 

693.752.  Electric  Coil.  William  Spencer,  Jr..  Sche- 
ncciady,  N.  Y.  Application  filed  December  26, 
1 901. 

A  compound  coil  is  described  which  comprises  an  inner 
and  an  outer  coil,  the  inner  coil  consisting  of  a  series  of  coiled 
metal  plates  spaced  apart.  A  connection  is  made  between 
tbe  inner  ends  of  the  several  plates  and  a  connection  be- 
tween the  outer  ends  of  tbe  several  plates. 

693.757.  Storage  Battery.  William  Taylor,  Phila- 
delphia, Pa.,  assignor  to  the  Electric  Storage 
Battery  company,  Philadelphia,  Pa.  Application 
filed  July  28,   1900. 

A  support  for  the  active  material  or  material  to  become 
active  of  a  battery  plate  comprises  a  thin  sheet  of  lead 
torn  or  punctured  to  form  a  series  of  openings  from 
which  project  tangs  or  prongs,  each  having  its  point  bent 
inward  in  respect  to  tbe  sheet,  and  the  portions  of  the 
sheet  adjacent  to  the  perforations  being  offset  from  the 
points  of  the  tangs  or  prongs. 

693.784-  Transfer  Board  for  Telephone  or  Telegraph 
Circuits.  Albert  B.  Chance,  Centralia,  Mo. 
Application  filed  July  25,   1901. 

The  board  is  provided  with  an  opening  and  terminals  for 
wires  arranged  concentric  therewith  and  transfer  wires  ex- 
tend through  the  opening  and  are  provided  with  means  for 
engaging  the  terminals,  whereby  the  wires  extend  radially 
from  the  opening  and  either  wire  maybe  engaged  with 
either  of  tbe  terminals  at  will. 

693,791.  Electric  Controller.  Arthur  C.  Eastwood, 
Cleveland,  Ohio,  assignor  to  the  Electric  Con- 
troller and  Supply  company,  Cleveland,  Ohio. 
Application  filed  October  21,  1901. 

The  controller  combines  a  casing,  a  plate  of  insulating 
material  thereon,  resistance  units  mechanically  attached 
thereto,  contact  buttons  on  the  plate  electrically  and  me- 
chanically connected  to  the  resistance  units  and  an  oper- 
ating lever  carrying  contact  fingers  pivoted  to  the  plate, 
the  fingers  being  insulated  from  the  operating-lever  and 
conuKCted  to  each  other  in  pairs,  and  means  for  limiting 
the  motion  of  the  operating  lever. 


auciing  wires. 

50.  Apparatus  for  Preparing  Material  for  Use 
in  Storage  Batteries.  Edward  W.  Smith,  Phil- 
adelphia,  Pa.,  assignor  to  the  Electric  Storage 


693.750 

in 
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NO.  696,692. — RESISTANCE  COIL. 

693.799-  PliII  Socket.  Harvey  Hubbell,  Bridgeport, 
Conn.,  assignor  to  the  Hubbell,  Grier  Electric 
company,  Bridgeport,  Conn.  Application  filed 
July  24,   igoi. 

The  device  has  a  chain  with  projections  and  reduced 
portions  and  an  insulating  operating  wheel  consisting  of  two 
insulating  plates  secured  to  a  meial  strip  lying  edgewise 
between  them  so  as  to  form  a  groove  to  receive  the  chain, 
one  end  of  the  strip  being  turned  outward  to  form  a 
socket  to  receive  a  projection  and  having  a  notch  to 
receive  a  reduced  portion  of  the  chain. 

Reissues. 

11.968.  Electric  Contact  or  Current-taking  Device. 
Ernest  Greil  and  Emile  Audiger,  Paris,  France. 
assignors  to  the  National  Electric  Improvement 
company.  New  York,  N.  Y.  Application  filed 
August  9,  1901.  Original  No.  663,750,  dated  De- 
cember  II,   1900. 

A  number  of  electric  conducting  masses  are  adapted  to 
be  connected  respectively  with  the  positive  and  negative 
poles  of  a  generator  and  are  mounted  in  a  table  or  other 
suitable  support.  A  connecting  block  having  conducting 
projections  thereon  is  adapted  to  penetrate  the  masses, 
and  contacts  are  connected  respectively  to  the  projections 
and  mounted  on  separate  portions  of  the  block.  A  socket 
in  the  base  of  a  translating  device  is  adapted  to  receive 
the  block,  and  contacts  on  the  socket  piece  are  adapted  to 
engage  the  contacts  of  the  connecting  block  and  are 
suitably  connected  to  the  conductors  leading  to  the  trans- 
lating device.     (See  cut,) 

11.969.  Electric  Contact  or  Current-taking  Device. 
Ernest  Greil  and  Emile  Audiger,  Paris,  France, 
assignors  to  the  National  Electric  Improvement 
company,  New  York,  N.  Y.  Application  filed 
August  9,  1901.  Original  No.  663,750,  dated  De- 
cember II,   1900. 

The  invention  combines  a  number  of  electric  parallel 
conducting  masses  laid  at  substantially  uniform  distances 
apart  in  the  grooves  of  a  table  or  other  support  and  con- 
stituting pairs,  the  whole  number  of  the  strips  being  con- 
nected alternately  to  tbe  positive  and  negative  poles  of 
an  electric  generator,  an  insulating  connecting  block,  a 
pairof  conducting  projections  secured  thereto  and  adapted 
to  penetrate  two  of  the  masses,  and  separate  contacts 
suitably  connected  to  each  of  the  projections. 

11.970.  Electric  Contact  or  Current-taking  Device. 
Ernest  Greil,  and  Emile  Audiger,  Paris,  France, 
assignors  to  the  National  Electric  Improvement 
company.  New  York,  N.  Y.  Application  filed 
August  9,  1901.  Original  No.,  663,750,  dated  De- 
cember  II,   1900. 

A  number  of  electric  conductors  adapted  to  be  connected 
respectively  with  the  positive  and  negative  poles  of  an 
electric  generator  are  mounted  one  above  the  other  on  a 
table  or  other  support  and  separated  by  a  layer  of  insulat- 
ing material.  A  layer  of  easily  penetrable  insulating 
material  is  placed  on  Ihe  top  of  the  table  or  support 
above  the  conductors,  A  connecting  device  having  projec- 
tions thereon  terminating  at  different  levels  is  adapted  to 
be  inserted  through  the  layer  of  penetrable  insulating 
material  to  engage  respectively  the  conductors  and  insulat- 
ing material  on  that  portion  of  one  of  the  projections  which 
passes  through  the  upper  conductor. 


WESTERN  ELECTRICIAN 


EVERY   SATURDAY. 


Vol.  XXX. 


CHICAGO,  MARCH  8,  1902. 


No.  10 


Light  and  Power   at  the    Colorado    and 
Southern  Railway  Shops. 

To  the  assistance  extended  by  the  railroads  Colo- 
rado owes  much  of  her  remarkable  progress,  and 
perhaps  in  no  other  section  of  the  United  States  is 
the  usefulness  of  the  railway  better  exemplified. 
One  of  the  most  important  of  the  Colorado  railroad 
systems  is  the  Colorado  and  Southern  road,  which 
branches  in  several  directions  from  Denver,  A 
mountain  road,  such  as  the  Colorado  and  Southern 
Railway  company  operates,  requires  a  great  deal  of 
repairs  and  its  shops  must  necessarily  be  well 
equipped.  Accordingly,  to  keep  pace  with  the  march 
of  improvement,  the  company  commenced  early  in 
1901  the  erection  of  new  shops  in  Denver. 
The  new  shops  and  yards  cover  70 
acres  of  land  on  the  bank  of  the  Platte 
River  and  on  both  sides  of  Seventh 
street,  a  location  convenient  to  the  cen- 
ter of  the  city.  The  buildings  are  con- 
structed of  red  brick  and  w-ere  com- 
pleted, equipped  and  ready  for  occupation 
by  last  December.  Fig.  4.  on  the  next 
page,  gives  a  good  general  view  of  the 
shops  from  across  the  river.  The  main 
building  contains  the  machine  shop, 
boiler,  blacksmith  and  erecting  shops. 
It  is  shown  at  about  the  center  of  Fig. 
4  and  more  in  detail  in  Fig.  3.  To  the 
left  of  this  building  is  the  transfer  table, 
and  on  the  extreme  left,  or  east,  side  are 
the  wood  mill,  car  shop,  paint  shop  and 
stationary-  boiler  house  shown  in  Fig.  2. 
On  the  west  side  of  Seventh  street  is 
the   company's   large   roundhouse. 


The  generators  are  of  the  2SO-volt.  direct-current 
W  estern  Electric  tjiie  and  are  used  for  supplying 
a  220-volt  lighting  and  power  service.  They  are 
controlled  from  a  five-panel  switchboard,  built  of 
red  Tennessee  marble  and  equipped  with  the  nec- 
essary instruments  and  switches.  The  board  has  a 
double  set  of  bus-bars  for  lighting  and  power  and 
the  connections  are  such  that  all  three  generators 
may  be  operated  in  multiple,  or  they  may  be  op- 
erated separately  on  the  power  and  lighting  circuits. 
In  a  room  adjoining  the  power  house  is  installed 
an  air  compressor  driven  by  a  lOO-horsepower  engine. 
Compressed  air  is  used  in  painting  cars,  for  pneu- 
matic riveters  and  drills  and  in  many  other  ways. 


The  railway  company  intends  to  install  over  the 
erecting  shop  of  the  main  building  an  electric  trav- 
eling crane.  It  will  have  a  capacity  of  70  tons,  and 
will  be  of  a  6s-foot  span,  with  a  27S-foot  run. 

The  lighting  system  of  the  plant  comprises  about 
1,000  i6-candlepower  incandescent  and  100  W'estern 
Electric  enclosed-arc  lamps,  distributed  throughout 
the  shops  and  offices,  and  about  500  additional  iif- 
candesccnts  in  the  freight  house,  yards  and  round- 
house. All  lainps  are  operated  on  220-volt  circuits 
and  are  controlled  from  standard  fuse  boards  in 
the  different  buildings.  Arc  lamps  are  used  for 
general  illumination  and  incandescents  for  individual 
lighting  at  the  different  machines.  In  the  erecting 
pits,  coal  chutes  and  roundhouse  port- 
able incandescent  lights  are  provided 
with  extension  cords  and  protected 
sockets,  so  that  the  old  torches  are  un- 
necessary. 

A  complete  fire-alarm  system  is  in- 
stalled throughout  the  shops  and  yards. 
A  water  supply  distinct  from  the  city 
service  is  obtained  from  the  Platte 
River.  The  pumping  plant  is  located 
in  a  separate  building  at  one  end  of  the 
roundhouse,  and  comprises  two  large 
pumps  and  an  air  compressor,  supplied 
from  a  battery  of  four  locomotive 
boilers  that  were  formerly  used  on  a 
narrow-gauge  road.  Water  is  taken 
from  the  river  and  also  from  two  ISO- 
foot  artesian  wells  and  raised  to  two 
tanks  100  feet  above  the  ground.  A 
pressure  of  90  pounds  to  the  square  inch 
can  be  obtained,  and  in  case  of  emer- 


Fig.  I.     Interior  of  Wood  Mill. 
Fig.  2.    Transfer  Table,  Boiler  House  and  Other  Buildings.  Fig   3.    Offices  and  Machine  Shop. 
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The  machine-shop  building  is  125  b}'  ^25  feet  in 
size  and  43  feet  high.  A  storehouse  and  general 
office  building  is  located  at  the  north  end  of  this 
main  building,  as  shown  in  Fig.  3.  The  wood  mill 
and  car  shop,  also  shown  in  Fig.  2,  is  an  L-shaped 
building,  one  wing  being  80  by  244  feet  in  size  and 
the  other  no  by  180  feet  and  two  stories  in  height. 
In  the  boiler  house,  shown  at  the  right  of  Fig.  2. 
are  installed  four  125-horsepow-er  tubular  boilers. 
Shavings  and  the  other  wood  refuse  from  the  wood 
or  saw-  mill  are  forced  by  fan  pressure  through  over- 
head pipes  to  the  boiler  house  and  there  used  for 
fuel.  Coal  is  also  used  to  supplement  the  fuel  sup- 
ply and  is  obtained  from  the  railway  compan/s 
own  coal  mines. 

Across  the  transfer  table  from  the  boiler  house 
and  back  of  the  machine  shop  is  located  the  engine 
room,  the  steam  pipes  being  carried  across  the  in- 
ter\-ening  space  through  a  surface  tunnel  about  four 
feet  square.  The  engine  room  or  power  house  is 
a  separate  building,  60  by  8c  feet  in  size  and  iS 
feet  high.  The  engine  equipment  consists  of  three 
Allis-Corliss  engines.  One  of  these  is  of  125  horse- 
power and  is  used  exclusively  for  mechanical  power, 
being  belted  to  a  long  line  shaft  that  drives  the 
machinery-  in  the  machine  shop.  The  other  engines 
are  one  of  100  horsepow-er,  driving  an  85-kilowatt 
generator,  and  a  250-horsepower  engine,  driving  by 
belts   tw-o   85-kilowatt   dynamos. 


The  wood  mill,  an  interior  view  of  which  is  shown 
in  Fig.  I,  is  operated  entirely  by  electric  power,  the 
different  motor  circuits  for  this  building  and  the 
car  shop  being  controlled  from  a  central-cabinet  fuse 
board.  The  motor  shown  in  the  illustration  is  one 
of  50  horsepower  and  drives  a  four-sided  wood 
planer.  Most  of  the  motors  are  mounted  above 
their  machines  and  are  connected  to  counter- 
shafts by  belts.  There  are  about  30  motors  installed 
and  they  range  in  size  from  five  to  50  horsepower, 
aggregating  about  400   horsepower. 

A  hot-air  blast  system  of  heating  is  installed. 
One  fan  in  the  wood  mill  supplies  that  building  and 
the  car  and  paint  shops  and  another  fan  operates  a 
heating  system  in  the  machine  shop.  Each  fan  is 
driven  by  a  35-horsepower  motor.  The  fans  will 
also  be  used  during  the  summer  to  circulate  the  air. 

The  transfer  table,  shown  in  Fig.  2,  and  less  dis- 
tinctly in  Fig.  4,  operates  over  a  pit  that  extends  the 
whole  length  of  the  machine-shop  building  on  one 
side  and  connects  with  the  wood  mill  and  car  and 
paint  shops  on  the  other  side.  The  table  is  70  feet 
in  length  and  is  driven  by  two  25-horsepower  street- 
raihvay  motors,  operated  in  series  multiple.  Current 
is  received  from  a  double  trolley  wire  suspended 
over  the  center  of  the  pit  and  supported  from  lat- 
ticed-steel columns  at  the  sides  by  span  wires.  The 
transfer  table  has  a  capacity  of  120  tons  and  was 
installed  by  George  F.  Nichols  &  Bro.  of  Chicago. 


gency  the  service  is  equal  to  the  city  service  for  fires. 
Hydrants,  hose  carts  and  hose  are  located  at  all  im- 
portant points  about  the  yards  and  buildings.  The 
shops  are  also  provided  with  a  sewer  system  distinct 
from  that  of  the  city.  The  roundhouse  is  provided 
with  35  locomotive  stalls,  and  the  turntable  is  driven 
by   a   five-horsepower  gasoline   engine. 

W.  H.  Cowan,  chief  engineer  of  the  Colorado  and 
Southern  Railway  company,  had  charge  of  the  con- 
struction and  equipment  of  the  shop.  W.  A.  George 
is  the  division  master  mechanic,  and  C.  E.  Hinman, 
chief  electrician.  The  contract  for  the  installation 
of  the  electrical  equipment,  including  the  generators, 
most  of  the  motors,  the  wiring  and  the  switchboard, 
was  executed  by  the  Western  Electric  company  of 
Chicago. 


A  rumor,  recently  circulated,  that  the  Union  Trac- 
tion company  and  the  Rapid  Transit  company  of 
Philadelphia  would  soon  be  absorbed  by  a  third 
company  is  now  supplemented  by  another  report 
to  the  eft'ect  that  the  Rapid  Transit  company,  rep- 
resented by  John  M.  Mack,  will  lease  the  Union 
Traction  system,  and  that  the  new  corporation  before 
mentioned  will  probably  be  named  the  Consolidated 
Traction  company,  and  will  have  a  capitalization 
of  $20,000,000,  with  $3,000,000  paid  in.  The  Union 
Traction  company  will  be  leased  on  a  graduated 
scale,  beginning  at  three  per  cent,  on  par  and  reach- 
ing six  per  cent,  at  the  end  of  seven  years. 
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Chicago  Automobile    Show. 

The  Chicago  automobile  show  was  opened  on 
Saturday,  March  1st,  with  nearly  100  exhibitors. 
The  exhibition  is  held  in  the  Coliseum,  on  Wabash 
avenue,  and  practically  all  of  the  ground  floor  is 
taken  up  with  the  exhibits.  At  last  year's  show  a 
laarge  running  track  was  provided,  upon  which  ve- 
hicles were  operated,  but  it  has  been  found  necessary 
this  year  to  use  the  space  for  exhibition  purposes. 
The  open  space  on  the  floor  is  taken  up  with  the 
displays  of  completed  machines,  while  around  the 
sides,  under  the  gallerj',  are  quartered  a  large  num- 
ber of  exhibits  of  automobile  parts,  supplies  and 
accessories. 

The  first  exhibit  seen  on  entering  the  hall,  and 
the  largest  one  in  the  building,  is  that  of  the  In- 
ternational Motor  Car  company  of  Toledo,  Ohio. 
This  company  shows  from  its  Waverley  department 
at  Indianapolis,  Ind.,  electric  runabouts  with  and 
without  tops,  an  electric  surrey,  electric  delivery 
wagon  and  what  is  known  as  a  "tonneau,"  electric- 
ally operated,  and  seating  four  people.  This  com- 
pany also  shows  steam  vehicles.  Its  booth  is  at- 
tractively decorated  and  has  incandescent-lamp  stand- 
ards around  its  edge.  The  Baker  Motor  Vehicle 
company  of  Cleveland,  Ohio,  shows  three  runabouts 
and  a  stanhope,  the  Buffalo  (N.  Y.)  Electric  Car- 
riage company  a  stanhope,  runabout  and  golf  brake, 
and  the  National  Vehicle  company  of  Indianapolis 
10  machines,  including  runabouts,  stanhopes,  vic- 
torias and  a  new  style  of  carriage  called  an  "elec- 
trobile."  The  exhibit  of  the  Electric  Vehicle  com- 
pany includes  seven  vehicles  of  various  patterns,  from 
a  runabout  to  a  brougham.  There  are  also  many 
exhibits  of  steam  and  gasoline  vehicles  by  various 
firms. 

.\mong  the  manufacturers  of  automobile  parts  and 


experiments  in  the  matter.  The  Pere  Marquette 
company  was  not  in  the  experimental  business,  Mr. 
W'cidman  said,  but  would  no  doubt  take  hold  cf 
the  wireless  system  when  it  had  been  proved  a 
commercial    success. 


eled  10,000  miles  in  an  automobile,  governing'  his 
speed  by  his  own  judgment,  and  that  he  had  never 
had   an   accident. 


Everett-Moore  Developments. 

An  effort  is  now  being  made  by  the  bankers'  com- 
mittee having  in  charge  the  affairs  of  the  Everett- 
Moore  syndicate  to  reorganize  the  Lake  Shore  Elec- 
tric Railway  company  and  to  reduce  the  bonded  in- 
debtedness from  $5,000,000  to  $4,500,000.  It  is  pos- 
sible that  it  will  take  several  days  to  arrive  at  any 
definite  results  in  this  matter,  but  members  of  the 
committee    report   progress    so    far. 

The  committee  reports  that  with  the  sale  of  the 
properties  already  reported  in  these  columns  about 
$3,400,000  of  the  indebtedness  of  the  Everett-Moore 
syndicate  has  been  paid  and  that  there  will  be  be- 
tween $600,000  and  $700,000  in  cash  for  the  syndicate, 
which  will  be  held  in  escrow  to  finance  some  of 
the  telephone  companies  later  on.  It  has  been  deter- 
mined to  sell  the  Detroit  railroads,  and  circulars  have 
been  sent  to  stockholders  asking  if  they  will  accept 
$75  a  share  for  their  holdings.  A  Cincinnati  syndi- 
cate has  been  formed  to  purchase  this  property,  and 
already  has  holdings  in  it. 

The  committee  has  had  several  bids  on  the  Toledo 
Railways  and  Light  company  properties  also,  and  it 
is  said  that  Toledo  and  Chicago  capitalists  have  an 
option  on  thein  at  figures  approximating  three  and  a 
half  millions.  There  are  also  bidders  for  the  North- 
ern Ohio  Traction  company's  property,  and  it  begins 
to  look  as  if  the  committee  meant  to  sell  everything 
Init  the  Lake  Shore  and  the  Federal  Telephone  prop- 
erties and  that  even  these  may  go  if  there  are  good 
offers  made  for  them. 

At  a  meeting  of  the  shareholders  of  the  Federal 
Telephone  company  at  Trenton,  N.  J.,  last  week,  it 
was  voted  to  adopt  the  collateral-loan  plan,  outlined 
in   the   Western   Electrician  some  time  ago,   75  per 


Storms    and     Floods    Affect     Electrical 
Service. 

Perhaps  never  before  in  the  history  of  the  East 
and  South  have  the  various  electrical  services  en- 
countered such  widespread  interruption  as  that  which 
has  been  reported  during  the  last  10  days.  Penn- 
.'^ylvanla  suffered  greatly  by  the  interruption  of  tele- 
phonic and  lighting  service  in  cities,  and  telegraph 
lines  were  down  in  all  parts  of  the  state.  At  Pitts- 
burg portions  of  the  Westinghouse  manufacturing 
plants  were  flooded,  and  at  Bedford,  Lebanon  and 
Allentown  the  electric-light  plants  were  forced  to 
cease  operations,  temporarily,  on  account  of  the  in- 
rush of  the  water.  The  state  of  Georgia  suffered 
likewise,  Athens  being  deprived  of  electric  lights 
and  railroad  traffic  between  many  southern  cities 
being  entirely  suspended.  Trolley  service  between 
Brooklyn,  N.  Y.,  and  Coney  Island  was  suspended 
and  the  motor  cars  on  trains  running  to  Bath  Beach 
and  Lllmer  Park  were  replaced  by  locomotives  from 
the  Fifth  avenue  elevated  road.  The  state  of  New 
Jersey  did  not  escape,  and  residents  of  Paterson 
suffered  more  universally  than  from  the  fire  which 
recently  visited  that  city.  Many  lives  were  lost 
at  various  points  in  the  East  and  South,  and  the 
damage  done  to  the  Western  Union  and  Postal 
Telegraph  properties  was  enormous. 

Later  reports  say  that  the  water  at  many  places  is 
receding  and  great  efforts  are  being  made  to  re- 
establish telegraphic  communication.  The  Pennsyl- 
vania Railroad  company,  as  a  result  of  the  incon- 
venience recently  experienced,  has  decided  to  place 
all  of  its  wires  between  New  York  and  Philadelphia 
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specialties  are  the  Everett  Electric  and  Manufactur- 
ing company  of  Indianapolis,  Ind.,  Joseph  Dixon 
Crucible  company  of  Jersey  City,  N.  J.,  Miller-Knob- 
lock  Electric  Manufacturing  company  of  South 
Bend,  Ind.,  P.  J.  Dasey  company  of  Chicago,  Porter 
Battery  company  of  Chicago,  Dayton  Electric  com- 
pany of  Dayton,  Ohio,  and  the  National  Carbon 
company   of   Cleveland,   Ohio. 

A  series  of  speed  contests  is  being  held  in  the 
annex  at  the  south  end  of  the  Coliseum,  where  a 
special  apparatus  is  arranged  upon  which  the  car- 
riages are  operated.  The  device  is  provided  with 
friction  wheels,  which  are  so  adjusted  that  the  power 
necessary  to  turn  them  is  equivalent  to  ordinary 
roadwork. 

The  show  is  held  under  the  auspices  of  the  Chicago 
Automobile  Club  and  the  National  Association  of 
Automobile  Manufacturers.  The  Western  Electrician 
expects  to  review  some  of  the  electrical  features  at 
greater  length  next  week.  Samuel  A.  Miles  is  the 
manager    of   the   exhibition. 


Pere  Marquette  Railroad  Not  to  Experi- 
ment with  Wireless  Telegraphy. 

Several  reports  have  been  circulated  during  the 
last  few  months  to  the  effect  that  the  Pere  Marquette 
Railroad  company  intended  to  establish  a  system 
of  wireless  telegraphy  on  its  car  ferries  plying  across 
Lake  Michigan,  between  Ludington  on  the  Michigan 
shore  and  Manitowoc  and  Milwaukee  on  the  Wis- 
consin side.  Such  a  system  would  unquestionably 
be  of  great  service  to  the  railroad  company,  if  it 
could  be  operated  successfully,  as  the  car  ferries 
rip  often  blocked  by  ice  during  the  winter  months 
and  sometimes  remain  cut  off  from  communication 
with  the  land  for  several  hours  and  not  infrequently 
for  days.  However,  the  superintendent  of  telegraph 
of  the  company,  George  F.  Weidman  of  Detroit, 
Mich.,  when  approached  on  the  subject,  stated  that 
there  was  no  foundation  whatever  for  the  rumors, 
and   that    the   company    did    not    care    to   make   any 


cent,  of  the  stock  being  voted  in  favor  of  the  plan. 
It  was  also  voted  to  sell  the  assets  of  the  company 
as  an  entirety  if  the  committee  should  receive  a 
good  offer  for  it.  The  committee,  it  seems,  favors 
the  sale  of  the  $6,500,000  worth  of  bonds  rather  than 
the  disposal  of  the  business,  although  it  has  had 
several  offers  for  it.  Cleveland  bankers  have  made 
arrangements  to  take  $1,000,000  of  the  bonds  on  this 
plan,  and  it  is  believed  that  it  will  not  be  difficult 
to  dispose  of  the  others  in  the  commercial  centers 
of  the  country.  The  mortgages  to  secure  these  bonds' 
will  cover  all  the  plants,  except  those  at  Columbus, 
Detroit  and  Dayton.  The  Detroit  and  Dayton  plants 
will  be  sold,  if  possible,  and  the  minority  stockhold- 
ers will  take  over  the  syndicate  holdings  of  the  Co- 
lumbus company,  with  the  understanding,  it  is  said, 
that  they  will  turn  the  property  back  again,  if  the 
committee  wishes  to  sell  the  Federal  property  in 
bulk.  The  Columbus  people  say  that  the  deal  has 
not  been  closed  yet,  and  they  do  not  know  what 
will    be   done. 

The  Bell  Telephone  people  are  said  to  be  making 
strenuous  efforts  to  secure  the  telephone  properties 
of  the  syndicate,  but  there  is  a  clause  in  every  con- 
tract and  franchise  that  prevents  this  action,  al- 
though of  late  it  has  been  claimed  that  it  would  be 
an  easy  matter  to  get  around  this  point.  The  sale 
In  the  Bell  people  would  cause  a  big  fight  and.  it  is 
believed,  a  depreciation  in  property  values.  It  is 
not  at  all  probable  that  Ohio  towns  would  be  withoiit 
an  Independent  telephone  system  long,  even  if  this 
should  be   sold  to  the  Bell   interests. 


Speed  of  Automobiles. 

.-Xl  a  recent  legislative  hearing  in  Massachusetts  on 
three  bills  to  regulate  the  speed  of  automobiles  on 
highways  and  streets.  Highway  Commissioner  Man- 
ning of  Pittsfield,  Mass.,  stated  that  some  automo- 
biles had  been  run  at  the  rate  of  100  miles  an  hour, 
while  L.  E.  Nott  of  the  Massachusetts  Automobile 
Club  stoutly  asserted  that  no  motor  vehicle  could 
be  run  faster  than  10  miles  an  hour  for  any  leiigth 
of  time,  and  Dr.  J.  C.  Stedman  of  Boston  declared 
that  12  and  15  miles  an  hour  were  the  highest  speeds 
ever  attained  by  automobiles.  Charles  J.  Glidden  of 
the  Erie  Telephone  company  said  that  he  had  trav- 


underground,    and   the    work   of   burying   the    wires 
will  be  begun  at  once. 


Exposition  at  Dusseldorf. 

The  exposition  which  is  to  be  held  at  Diisseldorf 
this  year  promises  to  be  of  considerable  interest. 
It  is  intended  to  exhibit  the  products  and  industry 
of  the  Rhine  provinces,  Westphalia,  etc.,  and  will 
last  from  the  first  of  May  till  the  20th  of  October. 
The  mining  and  electrical  industries  take  the  lead  in 
this  district,  and  the  main  portion  of  the  exhibits 
will  be  in  these  classes.  Electricity  is  to  be  largely 
applied,  and  there  will  be  two  generating  stations 
of  considerable  size,  which  will  supply  current  to 
all  parts  of  the  exposition  to  operate  motor-driven 
maciiines  and  for  lighting.  Current  will  be  generated 
in  three  forms — single-phase  current  at  10.000  volts, 
three-phase  at  5,000  and  2,000  volts  and  direct  cur- 
rent at  220  to  115  volts.  The  two  stations  will  have 
26  engines  and  27  dynamos  in  all,  which  will  give  a 
total  of  15.000  horsepower.  One  of  the  points  of 
■"1  crest  will  be  a  large  three-phase  motor  of  1,000 
horsepower,  which  will  work  a  mining  pump. 


Telegrapher  Sends  517    Words  in   Ten 
Minutes. 

In  the  contests  in  the  American  telegraphers'  tour- 
nament which  were  concluded  on  March  2d  at  At- 
lanta, Ga.,  the  Andrew  Carnegie  diamond  medal 
for  the  best  all-around  telegrapher  was  won  by 
F.  M.  McClintic  of  the  Associated  Press,  Dallas. 
Texas.  C.  W.  White  of  Richmond,  Va.,  was  second, 
and  F.  G.  Johnson  of  Louisville,  Ky..  third.  The 
conditions  governing  this  event,  called  for  a  prelim- 
inary ten-minute  test  of  receiving,  and  the  copy 
turned  out  determined  the  eligibility  for  the  sending 
class.  Mr.  McClintic  sent  517  words  in  10  minutes, 
establishing  a  record.  Mr.  White  sent  503  words 
and  Mr.  Johnson.  490.  The  quality  of  the  Morse,  as 
well  as  the  speed,  was  considered  by  the  judges  in 
all  events. 
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iHARCONI  MESSAGE  TRANSMITTED  1,500  MILES. 


[Special  dispatch  to  the  Western  Electrician.] 

New  York,  March  4.— Marconi  is  at  the  Hoi^man 
House  to-day.  He  will  remain  there  for  two  or 
three  days  only,  going  then  to  Canada  and  return- 
ing to  Europe  very  soon.  When  seen  this  morning 
he  said,  regarding  his  recent  successes : 

"My  last  work  in  signaling  from  the  Cornwall 
coast  at  Poldhu  to  the  Philadelphia  has  been  widely 
reported  in  the  daily  papers.  There  is  no  question 
dhoxM  the  results  we  obtained.  Definite  messages 
were  received  at  a  distance  of  1,551  miles  and  defi- 
nite signals  at  2,099  miles. 

"Work  is  progressing  on  the  American  stations 
at  Cape  Cod  and  on  the  Canadian  coast,  in  accord- 
ance with  our  previous  arrangements.  We  cannot 
tell  how  soon  these  will  be  ready,  but  perhaps  we 
will  be  in  shape  to  send  messages  sooner  than  the 
public  expects. 

"The  question  of  interference  with  our  work  in 
England  by  the  Postoftice  Department,  as  reported 
in  this  morning's  London  dispatches,  is  not  impor- 
tant. We  looked  into  the  matter  thoroughly  long 
ago.  We  know  that  the  government  has  a  monopoly 
ot  telegraphic  communication  within  Great  Britain, 
but  a  special  act  exempts  from  such  monopoly  all 
communication  with  stations  outside  the  kingdom 
at  a  distance  greater  than  three  miles  away,  so  that 
no  interference  is  possible  with  our  system  of  sig- 
naling with  ships  at  sea  unless  they  are  less  than 
three  miles  from  shore,  nor  with  our  transatlantic 
signaling.  Inland  competition  with  the  government 
monopoly  is  something  we  had  not  thought  of  at- 
tempting." 

A  London  message  to  the  Sun  this  morning  quotes 
Lord  Kelvin  as  saying  in  regard  to  Marconi's  re- 
ported transmission  of  signals  for  2,099  miles :  "The 
lacts  as  published  speak  for  themselves."  In  ref- 
erence to  the  interference  of  the  Postoffice  Depart- 
ment, the  Sun  this  morning  quotes  Tesla  as  follows : 
"I  have  obtained  patents  in  Great  Britain  for  the 
transmission  of  energy  without  wires  and  the  pro- 
duction of  high-frequency  currents.  If  I  am  not  al- 
lowed to  use  my  inventions  the  British  government 
ought  not  to  have  granted  the  patents  to  me.  I 
shall  be  ready  to  demonstrate  to  the  satisfaction  of 
the  British  authorities  that  I  can  operate  an  oscil- 
lator of  great  power  without  so  much  as  disturbing 
a  nearby  telephone  and  that  I  can  actuate  any  num- 
ber of  instruments  absolutely  without  any  interfer- 
ence of  one  with  the  other.  These  were  difiicult 
problems  to  solve,  but  I  solved  them  before  I  began 
the  erection  of  my  plant  on  Long  Island  over  a 
year  ago."  C. 


It  is  only  a  little  more  than  two  months  ago  that 
W  illiam  Marconi  gave  to  the  world  the  announce- 
ment that  he  had  succeeded  in  receiving  signals 
transmitted  by  space  telegraphy  across  the  Atlantic. 
Now  a  second,  and  perhaps  equally  important,  an- 
nouncement has  been  made  by  Mr.  Marconi  to  the 
effect  that  on  his  recent  trip  from  England  to  this 
country  on  board  the  Philadelphia  he  received  mes- 
sages continuously  up  to  a  distance  of  1,551.5  miles 
from  Poldhu,  Cornwall,  and  signals  at  a  distance  of 
2,099  miles.  Moreover,  some  of  the  messages,  as 
recorded  on  a  tape,  were  certified  to  by  the  captain 
and  chief  officer  of  the  Philadelphia,  in  whose  pres- 
ence  those  particular   messages   had   been   received. 

The  Philadelphia  sailed  from  Cherbourg,  her  last 
port  of  call  in  England,  on  Saturday,  February  22d, 
at  6  p.  m.  Communication  with  the  station  at  the 
Lizard  was  immediately  opened  and  continued  until 
the  following  day,  when  the  boat  was  250  miles 
west  of  Poldhu.  Then  a  message  was  received  from 
the  latter  station  and  signed  by  Captain  Mills  and 
Chief  Officer  Marsden  of  the  Philadelphia.  Similar 
messages  were  received  and  signed  by  these  officers 
at  distances  of  464.5,  1,032.3,  1,163.5  and  1,551.5  miles. 
After  this  the  communication  was  in  the  nature  of 
signals,  the  letter  "S"  being  used  by  the  operator 
at  Cornwall.  The  last  signal  was  received  when 
the  ship  was  2,099  miles  off  from  Poldhu.  The 
tape  on  which  the  signals  were  recorded  at  this  dis- 
tance w^as  also  signed  by  the  officers  of  the  Phila- 
delphia. 

The  indorsed  messages  were  only  a  few  of  those 
received,  the  operator  at  Cornwall  being  constantly 
in  communication  with  the  ship.  The  talk  was  about 
all  sorts  of  topics,  but  the  instrument  on  the  Phila- 
delphia was  too  weak  to  reply  after  the  liner's  sec- 
ond day  out.  The  powerful  instrument  at  Poldhu, 
however,  had  no  trouble  in  transmitting  its  currents 
to  the  Philadelphia,  and  it  is  said  the  signs  on  the 
tape  were  just  as  plain  as  they  would  have  been 
had  they  been  received  at  30  miles  instead  of  1,500 
and  2,ixx)  or  more. 

In  inten-iews  with  newspaper  men  after  landing 


Mr.  Marconi  said:  "There  is  no  longer  any  ques- 
tion about  the  ability  of  the  wireless  telegraph  to 
transmit  messages  across  the  Atlantic.  As  to  dis- 
tance over  which  messages  can  be  sent,  I  will  say 
that  that  is  a  matter  which  depends  solely  on  the 
strength  of  the  appaartus  used."  Mr.  Marconi  also 
said  he  thought  it  possible  to  transmit  a  message 
around  the  world,  receiving  it  at  the  sending  station. 
As  10  secrecy  in  the  sending  of  messages  and  the 
possibility  of  other  ships  and  stations  intercepting 
messages,  Marconi  said  there  were  many  vessels 
now  equipped  with  the  apparatus  on  the  Atlantic, 
and  that  if  his  tuning  process  was  unsuccessful,  why 
had  they  not  intercepted  some  of  the  messages  that 
were  flashed  to  him  from  Poldhu?  This  fact  was 
apparently  substantiated  by  the  arrival  at  New  York 
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A   LATE   PORTRAIT   OF    MR.    MARCONI. 

on  March  2d  of  the  Umbria,  which  had  been  a  short 
distance  behind  the  Philadelphia  all  the  way  across 
the  Atlantic.  The  wireless-telegraph  outfit  on  the 
Umbria  had  been  open  for  messages  during  the 
entire  trip,  but  none  had  been  received.  Mr.  Mar- 
coni said  he  had  the  choice  of  250  tunes  for  his 
instruments. 

Accompanying  Marconi  over  were  H.  S.  Saunders 
of  the  Marconi  Wireless  Telegraph  company  of 
London,  two  of  his  engineers,  T.  Vyvyan  and  J.  D. 
Taylor,  and  the  operators,  Messrs.  Stacey  and  Frank- 
lin, and  Marconi's  secretary.  Most  of  this  party 
were  present  during  the  e-xperiments,  and  Mr.  Saun- 
ders especially  was  very  enthusiastic  over  what  had 
been  accomplished. 

At  the  annual  meeting  of  the  Commercial  Cable 
company  in  New  York  city  on  March  3d  Vice-pres- 
ident G.  G.  Ward  declared  that  it  would  be  a  great 
many  years,  if  ever,  before  the  Marconi  company 
would  be  able  to  transmit  messages  with  sufficient 
exactness  to  meet  the  requirements  of  a  service 
transacted  by  a  code  system,  where  the  change  even 
of  a  letter  might  prove  disastrous.  Mr.  Ward  said: 
"While  we  do  not  intend  to  belittle  the  credit  due 
to  Mr.  Marconi  for  the  advancement  he  has  made 
in  that  field,  we  have  every  confidence  in  the  ability 
of  submarine  cables  to  maintain  their  commercial 
supremacy  in  competition  with  wireless  telegraphy, 
even  should  it  ever  extend  beyond  its  present 
experimental  stage  as  regards  transatlantic  or  other 
long-distance    transmissions." 

A  press  dispatch  from  Quebec  states  that  10  cents 
a  word  for  ordinary  transatlantic  telegraphic  mes- 
sages, with  a  press  rate  of  five  cents  a  word,  are 
the  rates  to  be  enjoyed  by  Canadians  in  the  near 
future  in  virtue  of  the  recent  arrangement  made 
hy  the  Dominion  government  with  Mr.  Marconi. 
The  details  of  the  contract  have  just  been  made 
public 

The  Canadian  government  will  contribute  $80,000 
toward  the  erection  of  a  station  in  Nova  Scotia,  ac- 
cording to  plans  and  specifications  prepared  by  Mar- 
coni himself.  Should  the  station  cost  more  than 
that  amount  the  additional  expenditure  will  be  borne 
by  the  Marconi  company.  The  company  agrees 
that  the  rates  to  be  charged  for  messages  between 
Canada  and  Great  Britain  shall  not  exceed  in  any 
case  the  rates  charged  for  similar  messages  between 
Great  Britain  and  any  other  parts  of  North  America. 

The  accompanying  portrait  is  an  excellent  likeness 
of  Mr.  Rlarconi  and  one  of  the  most  recent  pub- 
lished. It  is  reproduced  in  the  Western  Electrician 
by  the  courtesy  of  the  Century  Magazine,  having 
originally  appeared  in  the  March  number  of  that 
periodical. 
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Railroad   Shops  to    Be    Electrically 
Equipped. 

One  of  the  marked  characteristics  of  the  recent 
extension  of  the  field  of  application  of  electric,  power 
is  the  equipping  of  railroad  manufacturing  and  re- 
pair shops.  The  big  railroad  companies  seem  to 
have  awakened  to  the  advantages  of  electric  power 
in  shop  plants  nearly  all  at  the  same  time,  and  it 
now  appears  that  all  new  shops,  at  least,  must  be 
electrically  equipped.  A  late  announcement  of  this 
character  is  that  the  Atchison,  Topeka  and  Santa  Fe 
Railway  company  has  awarded  the  contract  to  L.  L. 
Summers,  the  consulting  engineer  of  Chicago,  for 
the  installation  of  a  large  electric-power  plant  at 
Topeka.  The  general  object  is  to  substitute  electrical 
for  mechanical  methods  of  power  transmission.  The 
plant  will  be  of  exceptional  size,  consisting  of  about 
1,500  horsepower  in  engines,  directly  connected  to 
direct-current  generators.  There  will  be  about  1,500 
incandescent  lamps  and  about  175  arc  lights  dis- 
tributed about  the  shops  and  yards.  Electric  motors 
with  a  total  capacity  of  about  750  horsepower  will 
be  used  for  driving  the  various  machinery,  traveling 
cranes,  transfer  table,  etc. 

Almost  simultaneously  with  the  above  comes  the 
announcement  that  the  New  York,  New  Haven  and 
Hartford  Railroad  company  has  signed  a  contract  for 
the  electric  lighting  and  power  of  the  new  Readville 
(Mass.)  shops.  The  General  Electric  company  has 
been  awarded  the  electrical  contract,  calling  for  an 
expenditure  of  over  $100,000,  it  is  said.  The  Provi- 
dence Engineering  company  is  to  furnish  the  engines, 
and  Kendall  &  Co.  of  Boston  the  boilers.  The  en- 
tire contract  covers  an  expenditure  of  .$200,000.  The 
equipment  will  be  used  in  the  electric  lighting  of 
tjie  Dedham  plant,  some  two  miles  distant.  The 
plant  will  supply  current  for  10,000  i6-candlepower 
incandescent  lamps.  The  Readville  shops  will  re- 
quire 4,000  32-candlepower  incandescents  and  210 
arc  lamps.  The  three-phase,  60-cycle  current  will  be 
used,  the  voltage  of  the  primary  circuits  being  5,200. 
The  arc  circuits  will  be  furnished  with  current  sup- 
plied by  dynamos  run  by  motors.  The  two  generat- 
ing units  will  be  of  1,500  and  500  horsepower,  re- 
spectively. The  larger  engine  will  furnish  power 
for  the  motors  which  are  to  operate  the  shop  ma- 
chinery, etc.,  and  the  smaller  unit  will  supply  the 
lighting.  Current  for  power  will  be  three-phase, 
25-cycle,  with  a  primary  voltage  of  13,000,  reduced 
to  a  secondary  voltage  of  550  at  the  motors,  ex- 
cepting those  operating  cranes,  transfer  tables,  and 
transfer  cars,  for  which  direct-current  motors  of 
220  volts  will  be  used.  The  power  plant  is  to  be 
located  about  half  a  mile  from  the  shops  and  will 
be  designed  with  a  view  to  future  needs. 


Automatic    Ballasting   of   Holland   Sub- 
marine Boats. 

John  P.  Holland,  the  inventor  of  the  Holland 
submarine  boat,  was  granted  a  United  States  patent 
on  February  25th  for  "Means  for  Automatically 
Ballasting  Submarine  Boats."  The  number  of  the 
patent  is  694,153.  The  inventor  describes  a  sub- 
marine boat  in  which  is  provided  a  tank  to  contain 
water  ballast.  The  tank  has  valve-controlled  com- 
munication with  the  water  in  which  the  boat  floats. 


AUTOMATIC  BALLASTING  OF  HOLLAND    SUBMARINE   BOAT. 

Means  are  provided  for  opening  the  valve  to  admit 
water  to  the  tank  and  other  means  admit  an  aeri- 
form fluid  to  the  tank  for  blowing  out  the  water. 
A  hydrometer  is  arranged  for  determining  the  spe- 
cific weight  of  the  water  of  flotation,  and  as  the 
hydrometer  rises  and  falls  electric  means  are  op- 
erated which  control  the  admission  of  water  to  and 
discharge  of  water  from  the  tank.  A  float  in  the 
tank  is  designed  to  break  alternately  the  two  electric 
circuits  which  are  established  by  the  hydrometer. 
The   accompanying  diagram   illustrates   the  device. 


A  dispatch  from  Ponce,  Porto  Rico,  dated  Feb- 
ruary 22d,  states  that  political  agitators  incited  a 
riot  of  the  striking  trolley  workmen  there  on  the 
2ist,  and  a  mob  numbering  hundreds  of  persons 
controlled  Ponce  for  two  hours,  the  police  not  being 
numerous  enough  to  suppress  the  disorder.  The 
employment  of  17  Italian  track  layers  was  probably 
the  cause  of  the  trouble. 
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Electrical  Exports. 

During  the  month  of  January,  1902,  the  electrical 
exports  of  the  United  States  amounted  in  value  to 
$828,574,  divided  as  follows:  Electrical  machinery, 
$409,476;  electrical  appliances,  including  telegraph 
and  telephone  instruments,  $419,098.  In  January, 
1901,  the  exports  of  electrical  machinery  amounted 
to  $467,686.  The  exports  of  electrical  appliances 
were  not  separately  classified  a  year  ago,  so  that  an 
exact  comparison  cannot  be  made;  but  there  seems 
to  be  but  little  doubt  that  the  exports  in  this  line 
for  the  first  month  of  this  year  were  less  than  in 
the  corresponding  month  last  year. 

Classified  by  destination,  the  exports  of  electrical 
machinery  for  Januarj',  1902,  were  as  follows : 
United  Kingdom,  $210,696;  British  North  America, 
$96,706;  British  East  Indies,  $33,027;  Japan,  $13,147; 
European  countries  not  elsewhere  mentioned,  $11,- 
936 ;  British  Australasia,  $9,603 ;  Cuba,  $6,494 ;  Brazil, 
$5,881;  Mexico,  $5,138;  Germany,  $4,533;  Africa, 
$4,506;  Central  American  states  and  British  Hon- 
duras. $2,892;  Hongkong,  $1,875;  France,  $900; 
countries  in  Asia  and  Oceanica  not  elsewhere  men- 
tioned, $785;  San  Domingo,  $500;  countries  in  South 
America  not  elsewhere  mentioned,  $445 ;  West  In- 
dies and  Bermuda,  $206;  Chinese  Empire,  $129;  Ar- 
gentine, $77. 


in  operation  in  Great  Britain  and  Ireland  amounted 
to  some  200.  Besides  these,  some  270  other  provi- 
sional orders  had  been  granted,  but  not  more  than 
half  of  the  owners  of  the  latter  had  found  it  desir- 
able to  commence  the  erection   of  works. 


Sleet  on  Electric-light  Wire. 

Many  places  suffer  severe  loss  and  damage  to  their 
electric-lighting  and  other  wire  service  through 
sleetstorms,  when  the  wires  are  so  weighted  down 
with  ice  and   snow  that  they  break  to  the  ground. 


Electrical  Men  as  "Captains  of  Industry." 

One  of  the  most  important  features  of  Prince 
Henry's  visit  to  this  country  was  the  luncheon  given 
in  his  lionor  by  the  representatives  of  American  in- 
dustry at  Sherry's  in  New  York  on  February  26th. 
It  is  especially  significant  that  among  the  repre- 
sentatives of  the  commercial  greatness  of  the  coun- 
try as  a  whole  the  electrical  and  allied  interests, 
were  accorded  such  a  large  proportion  of  the  gentle- 
men present.  From  the  alphabetically  arranged  list  of 
those  in  attendance,  as  prepared  by  the  New  York 
Sun,  the  following  names  have  been  selected  as  be- 
ing of  particular  interest  to  readers  of  the  Western 
Electrician : 

Edward  G.  Acheson,  Niagara  Falls,  N.  Y. — The 
inventor  of  carborundum  and  of  a  successful  process 
of   making   graphite. 

Alexander  Graham  Bell,  Washington,  D.  C. — The 
telephone   inventor. 

Lharles  F.  Brush,  Cleveland,  Ohio. — Scientist  and 
inventor,  founder  of  the  American  arc-lighting  in- 
dustry. 

Francis  Bacon  Crocker,  New  York  city. — Profes- 
sor of  electrical  engineering  at  Columbia  University ; 
ex-president  of  the  American  Institute  of  Electrical 
Engineers,  and  author  of  several  books  and  numer- 
ous  papers  on   electrical   engineering. 

Thomas  A.  Edison,  Llewellyn  Park.  N.  J. — The 
great  inventor,   especially  of  the   incandescent  light. 
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SLEET   ON    HLECTRIC-LIGHT   WIRE   AT    NIAGARA    FALLS. 


Few  localities,  however,  ever  witness  such  a  deposit 
of  ice  on  electric-light  wires  as  that  shown  in  the 
accompanying  illustration.  The  scene  is  one  in 
Prospect  Park,  Niagara  Falls.  Inese  trees  stand 
close  to  Prospect  Point,  near  the  American  Fall.  In 
winter  a  southwest  wind  picks  the  spray  cloud  up  and 
carries  it  far  back  among  the  trees.  These  trees  al- 
ways get  an  unusual  amount  of  the  spray,  and  there- 
fore a  heavy  amount  of  ice  is  formed  on  them.  The 
same  may  be  said  of  the  electric  wire  running  through 
the  trees,  this  form  of  construction  having  been 
adopted  at  this  point  in  order  to  remove  the  neces- 
sity of  unsightly  poles.  The  icy  load  on  the  light 
wire  is  fully  one  foot  in  diameter,  and  it  is  remark- 
able that  the  wire  sustains  the  weight.  This  scene 
is  one  that  commanded  much  attention  at  Niagara 
last  week,  and  all  who  viewed  it  marveled  at  the 
supporting  quality  of  the  wire. 


Electricity  in  Bulk. 


At  a  recent  meeting  of  the  Manchester  section  of 
the  British  Institution  of  Electrical  Engineers  a 
paper  was  read  by  Mr.  Hurdman  A.  Earle  on  "The 
Supply  of  Electricity  in  Bulk."  After  describing 
some  of  the  large  works  of  power-supply  companies 
in  Canada,  America  and  on  the  continent  of  Europe, 
Mr.  Earle  said  that  in  Great  Britain  the  supply  of 
electricity  in  bulk  was  an  undeveloped  industry,  but 
it  was  one  which  had  during  the  past  two  years 
been  brought  most  prominently  forward  by  the  pro- 
motion of  a  large  number  of  power  bills  having  this 
object  in  view.    The  number  of  central-station  plants 


Charles  M.  Hall,  Niagara  Falls,  N.  Y. — Inventor 
of  the  process  of  producing  aluminum  used  by  the 
Pittsburg    Reduction   company. 

Samuel  Pierpont  Langley,  Washington,  D.  C. — 
Astronomer,  physicist  and  inventor ;  also  secretary 
of  tile   Smithsonian  Institution. 

John  Markle,  Jeddo,  Pa. — President  of  the  Sprague 
Electric  company  and  representative  of  llie  indi- 
vidual operators  in  the  anthracite-coal  field  oi  Penn- 
sylvania. 

George  W.  Melville,  Washington,  D,  C. — Rear- 
admiral,  engineer-in-chief  of  the  United  States  Navy 
and  14  years  the  executive  head  of  the  Bureau  of 
Steam  Engineering  of  the  naval  service. 

Albert  A.  Michelson,  Chicago,  111. — Head  pro- 
fessor of  physics  at  the  University  of  Chicago,  pres- 
ident of  the  American  Physical  Society  and  deviser 
of  a  powerful  spectroscope. 

Henry  Morton,  Hoboken,  N.  J. — Physicist,  and 
organizer  of  the   Stevens  Institute  of  Technology. 

William  Barclay  Parsons,  New  York  city. — Chief 
engineer  of  the  Rapid  Transit  company. 

Henry  S.  Pritchett.  Boston,  Mass. — President  of 
the  Massachusetts  Institute  of  Technology,  and.  late 
superintendent  of  the  United  States  Coast  and  Geo- 
detic Survey. 

Michael  J.  Pupin,  New  York  city. — Electrical  in- 
ventor and  professor  of  electromechanics  at  Colum- 
bia University,  New  York;  the  discoverer  of  multi- 
ple electrical  resonance  and  of  its  application  to 
multiplex    telegraphy   and    telephony. 

Edwin  Reynolds,  Milwaukee,  Wis.- -Inventor  of 
the  Reynolds-Corliss  engine,  president  of  the  Amer- 
ican Society  of  Mechanical  Engineers  and  chief  engi- 
neer of  the  Allis-Chalmers  company. 

Coleman    Sellers,    Philadelphia,    Pa. — Chief    engi- 


neer of  the  Niagara  Falls  Power  company,  and  in- 
ventor of  machinery. 

Erank  J.  bprague.  New  York  city. — Electrical  en- 
gineer, pioneer  01  the  modern  electrical  railway  and 
Its  muhiple-unit  system  of  control  and  in  the  de- 
\-elopment  of  electric  elevators  in  America  and  Eu- 
rope. 

i„harles  Proteus  Steinmetz,  Schenectady,  N.  Y. — 
I'-lecti  ician,  scientist  and  inventor,  president  of  the 
American  Institute  of  Electrical  Engineers,  engi- 
neer ot  the  General  Electric  company;  author  of 
valuable  treatises,  papers  and  books  on  electrical 
engineering. 

iNikola  iesla.  New  York  city. — Electrician,  de- 
voted  to  original  research. 

Ehnu  Ihomson,  bwampscott,  Mass. — Electrician. 
A  lounder  ot  tne  i  hoinson- Houston  Electric  com- 
pany, consolidated  with  the  Edison  interests  in  the 
uenerai  Eiectiic  company,  and  prominent  as  origi- 
nator of  many  widely  used  inventions  in  electric 
lighting  and  power.  Inventor  of  electric  metal  weld- 
ing  and    working. 

Kobert  hi.  1  hurston,  Ithaca,  N.  Y. — Consulting  en- 
gineer, scientific  investigator  and  inventor. 

Herbert  H.  Vreelana,  New  York  city. — President 
of   the   Metropolitan   Street   Railway    company. 

George  Gray  Ward,  New  York  city. — Managing 
director  ot  tlie  Postal  telegraph  ana  Commercial 
Cable  lines  and  representative  of  the  Deutsche  At- 
lanlische   i'elegraphen  company. 

George  VVestinghouse,  Pittsburg,  Pa. — Inventor, 
manutacturer,  organizer,  president  of  the  Vv'esting- 
nouse  Air  Brake  company.  Electric  company  and 
Machine  company  in  the  United  States,  and  ot  asso- 
ciated British,  Erench,  German  and  Russian  air- 
Drake  and  electric  companies. 

Edward  Weston,  VVaverly  Park,  N.  J. — Electrician 
and  inventor.  Pioneer  in  American  electric  plating 
and  arc  and  incandescent  lighting.  Inventor  and  de- 
signer of   electrical  measuring  instruments. 

Peter  A.  B.  Widener,  Philadelphia,  Pa. — Financier 
and  operator  of  surface  railways. 


Electrical  Progress  in  British  Hon- 
duras. 

An  appropriation  of  $10,000  has  been  voted,  the 
consent  ot  me  home  government  granted,  the  con- 
tract signed,  and  work  has  begun  on  the  first  tele- 
g.aph  line  in  the  colony  ot  British  Honduras.  This 
line  will  extend  from  Belize  to  the  Rio  Hondo,  a 
distance  ot  100  miles,  and  offices  will  be  established 
at  Belize,  Corozal,  Orange  Walk  and  the  Hondo 
Kiver,  and  at  the  last-mentioned  place  business  will 
be  transferred  to  the  overland  line  through  Mexico, 
and  communication  with  the  world  will  be  com- 
pleted. Though  Belize  is  only  850  miles  from  New 
Orleans,  it  has  never  had  the  benefit  of  telegraphic 
service,  and  a  message  from  Europe  or  the  United 
States,  if  forwarded  on  a  given  I'hursday,  could 
i.ui  uc  delivered  in  Belize  until  10  days  later.  It  is 
proposed  that  a  telephone  service  be  established  at 
each  of  the  offices,  and  that  one  circuit  be  used  for 
both  purposes,  the  telegraphing  being  discontinued 
for  two  hours  each  day  to  accomplish  this  object. 
As  three  months  is  all  the  time  required  to  build 
the  line,  it  may  be  assumed  that  by  May  i,  1902, 
Belize  will  be  in  closer  touch  with  the  rest  of  the 
world. 

A  bill  is  now  before  the  Colonial  Councils  extend- 
ing authority  to  the  district  board  of  JSelize 
to  contract  for  the  establishment  of  an  electi-ic-light 
plant  in  that  town,  and  granting  the  contractor  the 
privilege  of  lighting  public  and  private  houses.  The 
ijiil  will  undoubtedly  become  a  law,  and  the  oil 
lamps  of  the  town  will  soon  be  a  thing  of  the  past. 

'1  he  equipment  for  the  telegraph  line  has  been 
ordered  principally  from  New  York,  and  the  material 
for  the  lighting  plant  will  also  be  ordered  from  the 
United  States,  according  to  W.  L.  Avery,  the  United 
■States'  consul  at  Belize. 


Electrical    Construction    in    Florida,, 
Georgia  and  Iowa. 

Under  the  heading  "Electrical  Construction  and 
Repairs"  the  census  report  of  manufactures  give 
these  figures  for  the  census  year  of  igoo  for  three 
states: 

Florida. — Number  of  establishments,  three;  total 
capital,  $20,550;  average  salary  of  the  three  officers 
and  clerks,  $833 ;  average  wages  of  the  10  wage  earn- 
ers, $670;  total  cost  of  materials  used,  $5,959; 
value  of  product,  including  custom  work  and  repair- 
ing,   $19,300. 

Georgia. — Number  of  establishments,  six ;  total 
capital,  $56,850;  average  salaries  of  the  nine  officers 
and  clerks,  $851 ;  average  wages  of  the  60  wage 
earners,  $487;  total  cost  of  materials  used,  $64,289: 
value  of  product,  including  custom  work  and  repair- 
ing, $130,910. 

Iowa. — Number  of  establishments,  12;  total  capital, 
$40,485 ;  average  salary  of  the  nine  officers  and 
clerks,  $725 ;  average  wages  of  the  41  wage  earn- 
ers, $477 ;  total  cost  of  materials  used,  $80,248 ; 
value  of  the  product,  including  custom  work  and 
repairing,  $134,385- 


The  Interurban  Construction  company  of  Ottumwa,. 
la.,  has  filed  articles  of  incorporation,  with  a  capital 
stock  of  $100,000.  The  company  will  construct  am 
electric  railway  from  Ottumwa  to  Oskaloosa,  a  dis- 
tance of  27  miles,  and  has  applied  to  both  cities  for 
franchises. 
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Electrical     Decorations    in    Chicago    in 
Honor  of  Prince  Henry. 

As  the  nation's  guest,  Prince  Henry  of  Prussia, 
has  "swung  around  the  circle"  on  his  short  but 
eventful  tour  of  the  principal  cities  of  the  United 
States,  lie  has  been  greeted  on  every  hand  by  elab- 
orate decorative  effects  in  halls,  banquet  rooms  and 
on  the  streets.  Chicago  made  no  exception  to  the 
rule.  As  the  Auditorium  was  the  prince's  hotel 
and  also  the  scene  of  the  dinner  and  ball  given  in 
his  honor  on  the  night  of  March  3d.  the  principal 
embellishment  was  lavished  upon  it.  Here  the  archi- 
tect, decorator  and  electrician  united  in  making 
the  large  ballroom  (^ordinarily  a  large  theater  or 
assembly  room")  the  scene  of  a  really  beautiful  dis- 
play. 

The  chief  electrical  effects  were  produced  by  fes- 
loons  of  incandescent  lamps  suspended  in  parallel 
rows  from  the  center  of  the  room.  A  three-eighth- 
inch  steel  cable  was  strung  from  the  wall  back  of 
the  stage  to  a  steel  column  at  the  center  and  rear 
of  the  first  gallery,  a  distance  of  222  feet.  From  this 
center  support  were  hung  the  festoons  of  lamps  on 
each  side,  the  side  ends  of  the  festoons  being  at- 
tached to  the  gallerj'  and  top  rows  of  boxes  and 
at  the  same  level  over  the  stage  end.  There  were 
12  strings  of  lamps  on  each  side,  and  at  the  stage 
end  was  a  cluster  of  seven  festoons  brought  up  to 
a  point  on   the  steel  cable.     At  the  opposite   end   a 


by  the  incandescent  lights  entirely  a  short  time  before 
the  ball  opened.  At  the  left  may  be  seen  a  corner 
of  the  prince's  booth  with  two  of  the  six-lamp  globes. 
The  light  seems  massed  at  the  further  or  stage 
end  of  the  room,  but  this  effect  is  largely  due  to 
the  reflection  from  the  light  tapestries  and  draperies 
as  contrasted  with  the  comparatively  dark  hack- 
ground  formed  by  the  seats  of  the  house  at  the 
opposite   end. 

The  total  number  of  electric  lights  installed  tem- 
porarily for  the  function  was  1,400.  Added  to  these 
was  the  illumination  from  the  regular  lights  of  the 
.\uditorium  on  two  or  three  of  the  large  arches,  and 
in  the  foyer,  on  the  stage  and  the  stairways,  making 
"bout  2,000  other  lights.  Thus  the  total  illumina- 
tion of  the  ballroom  took  about  3,400  incandescent 
lamps,  all  of  16  candlepower  each.  The  temporary 
lights  were  installed  by  the  construction  department 
of  the  Chicago  Edison  company,  and  the  entire  work 
was  completed  within  24  hours — a  feat  in  rapid  wir- 
ing to  be  proud  of.  The  design  of  the  decorations 
is  due  to  James  Gamble  Rogers,  the  architect  in 
charge.  The  regular  service  of  the  Auditorium  is 
supplied  by  a  large  private  plant,  but  as  that  in- 
stallation is  already  overloaded,  the  extra  current 
demanded  for  this  occasion  had  to  be  obtained  from 
the    Chicago   Edison    company. 

The  three-wire  Edison  service  main  was  tapped 
on    Wabash    avenue    and    three    750,000-circuIar-mil 


angle  were  the  other  tables.  The  guests  were  seated 
only  on  one  side  of  the  tables,  so  that  all  faced 
the  guest  of  honor.  Along  the  edge  of  each  table 
opposite  the  seats  was  arranged  a  row  of  incandes- 
cent lamps,  alternating  white  and  red,  and  about 
eight  inches  apart.  The  lamps  were  set  in  vertical 
positions  and  were  covered  with  delicate  fern  leaves, 
so  that  the  light  was  given  a  soft  and  very  pleasing 
effect.  The  regular  lamps  on  the  hanging  posts  of 
the  banquet  room  were  also  covered  with  vines  and 
leaves.  About  390  extra  i6-candlepower  lamps  were 
used  in  this  room  and  the  work  was  done  by  the 
electrical  staff  of  the  Auditorium   plant. 

.■"it  the  First  Regiment  Armory,  where  a  public 
reception  was  given  Prince  Henry,  the  word  "Will- 
kommen"  was  arranged  in  large  letters  formed  by 
incandescent  lamps.  The  single  letter  "H"  was  also 
set  off  by  electric  lamps  and  surmounted  by  a  crown. 
At  the  Germania  Club,  where  an  elaborate  luncheon 
was  served,  electrical  effects  were  employed  to  some 
extent,  about  200  extra  lainps  being  used.  Various 
firms  throughout  the  city  displayed  electrical  signs 
and  decorations  and  over  the  entrance  to  the  Board 
of  Trade  was  the  word  "Welcome"  in  electric  letters. 


Electric    Railways  for   California  Oil 
Fields. 

There  is  a  well-formed  project  in  Ventura  County, 
Cal.,    for    the    building    of    a    million-dollar    electric 


ELECTRICAL   DECORATIONS   FOR   THE    AUDITORIUM    BALL   IN    HONOR   OF    PRINCE   HENRY. 


single  string  was  carried  to  the  center  of  the 
gallery  above  the  special  bo.x  provided  for  the  dis- 
tinguished guest. 

Arranged  around  the  east  end  of  the  room,  as 
shown  in  the  picture,  were  several  prowls  of  ships, 
each  with  a  mast,  at  the  top  of  which  was  arranged 
a  shield  and  cluster  of  fiags.  From  each  shield  a 
string  of  Chinese  lanterns  was  strung  to  the  cen- 
ter support  and  inside  each  lantern  was  an  incan- 
descent lamp.  Suspended  below  the  shield,  above 
each  prow,  and  at  the  corner  of  the  royal  box,  were 
hung  opal  globes  containing  six  incandescents  each. 
There  were  22  of  these  globes  in  all.  Around  the 
edge  of  the  room  were  festoons  of  electrically  lighted 
lanterns  and  at  the  apex  of  each  festoon  was  placed 
a  large  lantern. 

All  of  the  lamps  used  were  of  16  candlepower,  and 
the  lights  alternated  in  white  and  amber-colored 
bulbs.  In  the  lanterns  only  clear  bulbs  were  used. 
The  light  from  the  amber-colored  lamps  gave  a 
particularly  pleasing  effect  on  the  ballroom  floor  and 
the  costumes  of  the  dancers.  The  regular  lights 
above  the  boxes,  about  100  in  number,  were  colored 
pink  for  a  similar  reason. 

The  accompanying  illustration  gives  some  idea  of 
the  electrical  illumination  in  the  ballroom.  The 
photograph   was  taken  for  the  Western   Electrician 


cables  carried  to  a  central  point  beneath  the  false 
floor  of  the  ballroom.  From  that  point  four  sets  of 
feeders  were  carried  to  the  points  of  distribution,  lo- 
cated at  each  side  in  the  top  boxes  and  at  each  side 
of  the  stage.  Here  temporary  switchboards  were 
installed,  each  with  switches  controlling  the  various 
circuits  in  its  section  of  the  hall.  There  were  about 
16  circuits  running  to  each  switchboard,  each  cir- 
cuit consisting  of  from  20  to  22  lights.  The 
lamps  were  strung  on  No.  10  rubber-covered  wire. 
The  contract  for  the  electrical  effects  involved  an 
outlay  of  $2,500  and  called  for  10  hours  of  lighting. 
The  current  consumption  w^as  estimated  at  about 
700  amperes.  The  total  expense  involved  in  decora- 
tion of  the  ballroom,  including  the  electrical  effects, 
was   $6,000. 

Nearly  every  other  place  that  was  visited  by 
Prince  Henry  was  marked  by  elaborate  electrical 
decorative  effects.  In  the  banquet  room  of  the  Audi- 
torium Hotel,  where  the  distinguished  visitor  took 
dinner  soon  after  his  arrival  in  Chicago,  electric 
lamps  were  used  extensively.  The  table  at  which 
the  guests  of  honor  were  seated  was  in  the  shape 
of  a  hollow  triangle.  Within  the  triangle  played  a 
fountain,  and  colored  incandescents  were  scattered 
around  under  the  water  and  behind  green  foliage. 
Running  parallel  with  the  oblique  sides  of  the  tri- 


freight  and  passenger  road  from  the  Bakersfield  oil 
district  to  tidewater.  The  proposition  is  to  build 
the  line  along  the  survey  of  the  old  stage  road  that 
once  ran  from  the  interior  to  Los  Angeles.  The 
line  will  run  near  Gorman  Station  and  Castaic. 
It  is  not  known  where  it  would  reach  tidewater. 
The  exact  route  for  the  proposed  road  will  be 
through  the  Large  Sespe  to  the  Sespe  Hot  Springs, 
through  the  Mutah  Valley  to  the  Lockwood  Valley, 
down  the  San  Emedido  Canyon  into  Kern  County, 
and  thence   direct  to  Bakersfield. 

The  road  can  be  built  over  an  easy  grade,  the 
steepest  being  not  over  eight  per  cent.,  while 
the  total  length  of  the  line  from  Bakersfield  to  Ven- 
tura, following  the  route  of  the  preliminary  survey, 
would  be  115  miles.  There  are  no  engineering  diffi- 
culties along  the  line,  while  the  shortness  of  the 
route,  which  would  bring  the  product  of  the  Bakers- 
field oil  fields  to  tidewater,  from  where  it  can  be 
shipped  by  steamer  to  any  part  of  the  world,  makes 
the  building  of  the  road  almost  a  certainty. 

J.  W.  Burson  and  H.  N.  Russell  of  Oxnard,  Ca!., 
have  applied  to  the  County  Board  of  Supervisors  for 
a  franchise  for  an  electric  railway  from  Brownstone 
spur  along  Sespe  avenue  to  Devil's  Gate,  covering  a 
territory  rich  in  oil. 


The  Castile  Electric  Light  and  Power  company 
of  Castile.  N.  Y.,  has  been  incorporated,,  to  erect  an 
electric-light  plant. 
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CONVENTIONS  AND  EXPOSITIONS. 

Automobile  Show.  Coliseum,  Chicago,  March  isl  to  8th. 

Iowa  Telephone  associatioa,  Des  Moines.  Iowa,  March  nth 
and  i2th. 

Independent  telephone  men  of  Middle  West.  Sherman  House, 
Chicago.  April  Qth  to  iitb. 

Southwestern  Gas,  Electric  and  Street  "Railway  association, 
San  Antonio,  Texas,  April  iStb  to  2ist. 

Automobile  Show,  Washinfiton,  D    C,  April, 

American  iDstiiuie  of  Electrical  Eaginecrs  (annual  business 
meetine).  New  York  cily.  May  20th. 

Canadian  Electrical    associdtion,  Quebec,  June  nth  to  13th. 

American  Institute  of  Electrical  Ent^ineers  (annual  convention). 
Great  Barriaf;too.  Mass  ,  June  i7lh  10  20lh, 

Northwestern  Electrical  association,  Chain-o'-Lakes,  Wau- 
paca. Wic..  June  25th,  26th  and  27th. 

Independent  Telephone  association  of  Wiscons'n.  Waupaca, 
Wis.,  lune  2jth.  26ih  and  27th. 

Internaiional  Associat-on  of  Municipal  Electricians.  Rich- 
mond. Va.,  October  7th,  8th  and  gth. 

In  a  decision  rendered  in  the  United  States  Su- 
preme Court  on  March  3d  it  was  held  that  the  ordi- 
nance enacted  by  the  city  government  of  Detroit, 
Mich.,  arbitrarily  reducing  street-car  fares  to  three 
cents  was  irregular  and  without  binding  efifect.  This 
decision  was  based  upon  the  fact  that  previous  ordi- 
nances, construed  by  the  court  to  be  in  the  nature 
of  contracts,  fixed  the  street-car  fares  at  five  cents. 
The  opinion,  delivered  by  Justice  Feckham,  affirmed 
the  opinion  of  the  United  States  Circuit  Court  for 
the  Eastern  District  of  Mrchigan.  This  decision, 
although  applying  directly  only  to  the  Detroit  situ- 
ation, will  be  of  great  importance  as  a  precedent  in 
other    cities    where    siinilar   conditions   may    arise. 


Late  news  of  an  old  friend — the  electromagnetic 
cannon — coihes  by  way  of  Norway,  Under  date  of 
January  25th  Consul-general  Bordewich  reports  from . 
Christiania  that  "Professor  Birkeland  (who  two 
years  ago  was  sent  by  the  government  to  Northern 
Norway  to  study  magnetism,  the  auora  borealis  and 
cloud  formations)  is  engaged  in  the  construction 
of  a  cannon  with  electromagnetism  as  the  motive 
power  in  place  of  explosives.  A  small  model  of 
the  invention  throws  projectiles  weighing  a  pound 
with  great  force."  Precisely  the  same  idea  was 
given  to  the  world  about  10  years  ago  by  a  Wis- 
consin inventor;  but  the  cannon  was  never  developed 
to  a  point  where  it  cut  a  figure  in  the  armaments 
of  the  world.  As  in  the  case  of  the  experiments 
of  the  Norwegian  professor,  a  model  seemed  to 
work  all  right ;  but  the  theory,  model  and  experi- 
ment stage  was  never  passed,  and  the  proposed 
electromagnetic  gun  passed  into  the  dusty  limbo 
of  abortive  inventions.  Possibly  Professor  Birkeland 
has  something  more  practicable  to  show  than  the 
variation  of  the  solenoid  principle  of  earlier  days; 
but  even  if  a  small  model  does  throw  a  projectile 
with  great  force  one  may  doubt  the  feasibility  of 
the  plan  on  a  scale  large  enough  to   be  effective. 


The  mere  noise  and  vibration  of  a  well-con- 
structed elevated  railroad  is  not  such  an  injury  to 
adjacent  property  as  to  constitute  an  injury  for 
which  compensation  may  be  recovered,  according 
to  the  Supreme  Court  of  Illinois.  The  point  is  one 
which  has  been  frequently  brought  up,  and  we  be- 
lieve that  there  is  some  divergence  of  opinion  among 
the  courts  of  last  resort  in  the  several  states  in 
.which  the  construction  of  "L"  roads  has  caused  liti- 
gation of  this  character.  In  this  state,  however,  a 
very  recent  decision  seems  to  crystallize  the  doctrine 
that  where  there  is  no  proof  that  the  road  is  neg- 
ligently constructed,  and  where  it  is  lawfully  located, 
without  cutting  off  access  to  the  complainant's  prop- 
erty, the  damages  sustained,  if  any,  are  such  as 
must  be  borne  by  the  public,  or  a  portion  of  it  at 
least,  in  the  march  of  improvements  from  the  old 
order  to  the  new.  "Noise,  the  obstruction  of  light  and 
of  view  are  necessary  incidents  of  the  construction 
and  operation  of  such  roads,"  observes  the  court, 
"and  if  every  property  owner  could  recover  in  all 
such  cases  the  making  of  public  improvements  would 
become  practically  impossible."  The  decision  is  one 
of  much  importance,  as  it  is  said  that  there  are  sev- 
eral hundred  similar  suits,  arising  from  the  con- 
struction of  elevated  railroads  in  Chicago,  pending 
in  this  state. 


In  Switzerland,  as  well  as  in  Germany,  although 
not  to  so  great  an  extent,  the  electrical  industries 
appear  to  be  in  a  depressed  condition.  In  a  recent 
communication  to  the  Swiss  Engineers'  Society  Mr. 
Tissot  showed  that  the  feverish  enthusiasm  for  elec- 
trical enterprises  and  electrical  investments  had 
passed  its  maximum  in  the  mountain  republic  and 
that  "the  electrical  industry  is  now  in  a  calm  period 
in  which  it  must  digest  what  it  has  absorbed."  In 
substance,  Mr.  Tissot  says  that  the  trusts  must  be 
coiitcnt  to  complete  what  they  have  undertaken,  en- 


deavoring to  give  as  great  a  return  as  possible  on 
the  capital  invested  in  the  installations.  All  the  en- 
terprises which  are  established  on  healthy  bases 
will  end  by  giving  a  remunerative  interest,  and  the 
public  will  then  be  reconciled  to  the  electric  stocks. 
But  until  then  it  must  not  be  expected  that  new 
enterprises  will  meet  a  favorable  reception  from  the 
financiers. 

Naturally,  this  state  of  affairs  makes  the  question 
of  the  export  trade  even  more  important  to  the 
Swiss  electrical  manufacturers  than  it  has  been  be- 
fore. More  than  ever  it  will  be  necessary  for  the 
alert  and  highly  trained  electrical  men  of  Switzer- 
land to  establish  relations  with  foreign  countries 
and  study  the  best  conditions  for  extending  their 
export  trade.  Technically,  the  Swiss  electrical  engi- 
neers rank  with  the  best  in  Europe,  and  their  com- 
petition, particularly  in  polyphase  apparatus,  cannot 
be  disregarded  by  American  or  other  producers  of 
electrical  apparatus  who  seek  the  "neutral  markets" 
of  the  world. 

Marconi's  great  feat  of  transmitting  an  intelligible 
message  1,500  miles  by  space  telegraphy  is  scarcely 
less  important  than  his  wonderful  achievement  of 
sending  a  predetermined  signal  clear  across  the  At- 
lantic two  months  ago.  This  latest  transmission 
will  go  far  to  convince  the  doubters,  who  now,  in- 
deed, will  have  little  ground  for  their  skepticism. 
Of  course,  the  fact  still  remains  that  many  obstacles 
are  to  be  overcome  before  transatlantic  telegraphy 
by  the  wireless  method  can  be  reckoned  a  commer- 
cial success.  The  speed  of  transmission,  possible 
interruptions  by  meterological  conditions,  and  the 
extent  to  which  non-interference  can  be  carried  in 
conditions  of  every-day  service,  are  yet  to  be  con- 
sidered. But,  theoretically,  telegraphing  across  the 
Atlantic  without  wires  seems  to  be  within  measure- 
able  distance.  And  Marconi  is  the  man  who  is 
entitled  to  the  credit  for  this  marvelous  twentieth- 
century  advancement.  He  did  not  invent  space 
telegraphy,  perhaps ;  but  he  is  the  man,  above  all 
others,  who  has  brought  about  the  present-day  de- 
velopment. His  position  is  not  unlike  that  of  Morse. 
Both  were  preceded  by  great  scientists  who  demon- 
strated the  fundamental  principles.  We  may  say 
that  Hertz  was  a  latter-day  Faraday.  Henry  in- 
vented the  electromagnet  workable  at  a  distance ; 
Branly  invented  the  coherer.  But  Morse  and  Mar- 
coni were,  nevertheless,  the  men  who  brought  the 
telegraph  and  the  wireless  telegraph  to  pass.  The 
Anglo-Italian,  inventor  is  rightfully  entitled  to  great 
credit  for  the  work  he  has  already  accomplished. 
And  no  man  can  say  to  what  extent  his  work  may 
simplify  and  cheapen  the  transmission  of  intelli- 
gence in  the  years  that  are  to  come. 


From  a  rather  unexpected  source  comes  a  mild 
preference  for  motor  cars  over  electric  locomotives 
for  electric  railways,  particularly  when  located  un- 
derground. This  testimony  is  borne  by  the  English 
Board  of  Trade  committee  appointed  to  inquire  mto 
the  vibration  produced  by  the  operation  of  the 
Central  London  underground  electric  railway.  After 
carefully  weighing  all  the  evidence  placed  before  11, 
the  committee  decided  to  recommend  the  adoption 
of  a  type  of  locomotive  or  motor  in  which  the  load 
not  carried  on  springs  is  reduced  as  far  as  possible. 
This,  the  report  explains,  may  be  arrived  at  by  using 
gearing,  as  in  the  geared  locomotive  or  motor  cars, 
or  by  using  a  gearless  locomotive  in  which  an  elastic 
communication  is  employed  between  the  driving  axle 
and  the  motor ;  but  the  committee  had  no  opportunity 
of  experimenting  with  a  locomotive  of  this  type. 
In  the  trials  carried  out  the  motor  cars  were  found 
to  have  an  advantage  in  freedom  from  vibration 
over  the  geared  locomotive.  So  far  as  the  Central 
London  railway  is  concerned,  the  committee  is  con- 
fident that,  by  adopting  motor  cars  in  place  of  the 
ordinary  locomotives,  the  vibration  produced  by  the 
running  of  the  trains  can  be  reduced  so  as  to  cause 
no  serious  annoyance,  although  it  is  possible  that 
Ihc  sound  of  the  trains  may  still  be  detected,  espe- 
cially  in  the  night.  The  report  is  si.gned  by  Lord 
Rayleigh,  Sir  J.  Wolfe-Barry  and  Professor  Ewing. 

For  reasons  that  are  not  very  apparent  or  con- 
vincing the  managers  of  the  Paris  Underground  are 
said  to  be  considering  the  substitution  of  electric 
locomotives  for  the  present  motor  cars.  Perhaps 
the  conclusions  of  the  Board  of  Trade  committee 
may  have  some  weight  with  them  in  making  their 
decision,  although,  to  be  sure,  the  tunnels  of  the 
Central  London  and  the  Metropolitan  road  of  Paris 
are  radically  different  in  ch^rj^Qter, 
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Asynchronous     Induction     Motor     with 
Power  Factor  of  Unity.' 

By  Alexander  Heyland. 
Part  I. 
The  following  article  describes  a  method  of  pro- 
ducing the  interesting  and  desirable  result  of  elimi- 
nating the  well-known  phase  difference  between  cur- 
rent and  pressure  in  asynchronous  induction  motors, 
and  thus  at  the  same  time  doing  away  with  the  watt- 
less magnetizing  and  light-load  currents,  and  the 
consequences  of  the  air  g:ap  between  the  stator  and 
rotor  of  these  motors.  This  is  attained  by  produc- 
ing tlie  rotatory  field,  not  by  the  primary  armature, 
but  directly  in  the  secondary  armature"  by  means 
of  a  simple  arrangement  which  can  be  fitted  to  any 
type   of    motor    without    great    difficulty. 

The  principle  employed  is  as  follows :  Let  the 
cut  (.Fig.  i)  represent  a  three-phase  induction  motor 
with  a  simple  short-circuited  armature — a  so-called 
squirrel-cage  armature.  Let  (A)  be  the  stator  or 
primary  armature  of  the  motor,  and  (B)  the  rotoi 
or  secondary  short-circuited  armature  with  copper 
bars  distributed  in  holes  or  slots  around  the  cir- 
cumference, these  bars  being  short-circuited  at  each 
end  of  the  armature  by  a  ring  (K).  Then,  as  is 
well  known,  a  three-phase  alternating  current  gen- 
erates a  rotatory  field  in  the  stator  (A),  which  trav- 
erses equallv  both  armatures,  the  stator  (A)  and 
the  rotor  (B),  and  sets  up  a  turning  moment  be- 
tween the  stator  winding  and  the  closed  armature 
winding   of  the   rotor. 

The  field  is  generated  in  the  stator,  in  distinction 
to  that  in  the  synchronous  motor,  which  would  be 
obtained  in  this  instance,  for  example,  if  the  short- 
circuited  armature  were  replaced  by  a  magnet  wheel. 
The  exciting  currents  of  the  stator  which  generate 
the  field  are  alternating  currents  of  the  ftill  fre- 
quency, and  therefore  do  not  correspond,  as  in  the 
case  of  continuous  currents  or  alternating  currents 
of  lower  frequencj',  to  the  necessary  field  excitation, 
but  are  considerably  greater.  As  is  well  known,  m 
circuits  with  high '  frequency,  a  so-called  counter- 
electromotive  force  of  considerable  magnitude  is  pro- 
duced, and  the  magnetizing  current  is  produced  by 
the  small  remainder  after  subtracting  this  countei;- 
electromotive  force  from  the  pressure  at  the  termi- 
nals. Owing  to  this,  these  currents  differ  considerably 
m  phase  from  the  pressure.  On  the  other  hand,  the 
energj-  of  these  currents  actually  converted  into 
heat  in  the  copper  is  very  small.  As  a  rule,  it  is 
considerably  less  than  one  per  cent,  of  its  apparent 
value. 

All  this  is  prevented  if  we  produce  the  rotatory 
field,  not  in  the  stator,  but  directly  in  the  short- 
circuited  armature.  In  the  short-circuited  secondary 
armature— i.  e.,  the  rotor  (B)— the  back  electro- 
motive force  does  not  exist,  or,  if  it  does,  only  in 
a  quite  subordinate  degree.  The  frequency  of  the 
variation  in  the  field  is  here  only  very  small,  and 
is  given  directly  by  the  slip  of  the  motor.  As  is 
known,  the  armature  rotates  with  the  rotatory  field. 
Its  velocity  w^ith  regard  to  this  field  differs  only 
to  a  small  extent  (the  slip),  which  just  suffices  to 
induce  in  the  armature  the  current  necessary  for 
turning  it.  In  distinction  to  the  high  electromotive 
force  of  the  stator,  the  electromotive  force  of  the 
rotor  is.  consequently,  very  small,  and  is  only  what 
is  required  to  induce  short-circuit  currents  which 
occasion  the  ohmic  losses  in  the  copper  converted 
into  heat.  Now,  if  we  send  through  the  secondary 
armature,  instead  of  through  the  primary  armature, 
the  magnetizing  currents  necessary  to  produce  the 
rotatory  field  common  to  both,  we  avoid  the  trouble- 
some counter-electromotive  forces  which  are  set  up 
m  the  stator.  The  whole  pressure  necessary  for  the 
magnetizing  currents  drops  to  the  small  value  which 
is  necessary  to  cover  the  ohmic  losses  in  the  copper. 
The  only  problem  before  us  is  to  convey  the  cur- 
rents into  the  winding  of  the  rotor,  which  is  closed 
■  in  itself,  and  to  convey  them  in  such  a  way  that  they 
have  exactly  the  same  direction  and  phase  as  the 
magnetizing  currents  of  the  stator  which  they  are 
to   compensate. 

The  simplest  way  to  do  this  is,  as  shown  diagram- 
matically  in  the  figure,  by  three  brushes  (b)  (b)  ib) 
which  are  in  contact  with  the  end  of  the  ring  (K) 
of  the  armature,  and  whose  position  with  regard 
to  the  stator  is  so  adjusted  that  the  currents  led 
to  the  armature  have  exactly  the  same  direction  as 
the  magnetizing  currents  of  the  stator  had.  ihe 
pressure  of  these  currents  need  only  be  very  small 
(even  if  one  assumes  approximately  the  same  number 
of  turns  on  the  stator  and  rotor),  and  they  can  be 
taken  from  a  few  turns  of  the  stator. 

Thus,  a  conversion  of  the  current  takes  place  trom 
hi<'h  frequency  (primary  armature)  into  low  fre- 
qu°ency  (secondary  armature),  and  yet  we  have  not 
employed  for  this  a  commutator  m  the  ordinary 
sense  of  the  term,  but  have  accomplished  the  con- 
version, as  is  seen  in  the  diagram,  by  a  continuous 
rino-  In  general,  one  would  not  use  the  so-called 
squirrel-cage  armature,  for  the  currents  under  the 
brushes  would  be  too  great.  One  can,  for  example, 
dose  a  wound  armature  bv  a  ring  whose  resistance 
bears  a  certain  relation  to  the  resistance  of  the 
winding.  This  has  not  any  great  effect  on  the  effi- 
ciency. In  the  first  place,  the  losses  in  this  ring 
need   only  be   small,   and,   in  the  second  place,    one 

1.  From  the  Elsktrotechoiscbe  Zeitscbrift;  translated  by  the 
London  Elect' ician,  ,        ,.a:  r     u         u 

2  An  endeavor  to  compensate  the  difference  of  phase  has 
already  been  made  by  Leblanc.  For  this  be  uses  an  auiiliary 
motor  which  be  switches  into  the  circuit  of  the  short-circuited 
armature.  By  adding  such  an  auxiliary  motor,  however,  the 
arrangements  are  very  much  complicated. 


can  reduce  the  losses  in  the  winding  by  making  the 
slots  deeper  and  putting  some  more  copper  on  the 
armature.  The  increase  in  the  magnetic  leakage 
thus  caused  is  not  important,  as  the  phase  difference 
is  already  avoided  by  the  arrangement  described. 
Besides,  this  is  not  necessary,  as  the  following  ex- 
ample will  show : 

Ihe  most  remarkable  thing  about  the  motor  is 
the  commutation  of  the  current  by  a  commutator 
formed  of  a  ring  closed  on  itself.  It  is  natural 
that  such  a  commutator  is  not  at  all  complicated, 
and  works  as  simply  and  sparklessly  as  the  usual 
slip  rings  on  induction  motors.  A  pertinent  objec- 
tion is  that  a  part  of  the  exciting  current  must  be 
lost  in  the  shunt  which  the  ring  forms  to  the  wind- 
ing. Tliis  is  correct,  but  by  the  arrangement  de- 
scribed the  exciting  current  is  already  so  reduced 
that   this  loss   is   without  importance. 

Assume  that  the  copper  loss  in  such  an  armature 
is  three  per  cent. — two  per  cent,  in  the  winding  and 
one  per  cent,  in  the  ring,  the  resistance  of  the  ring 
being  thus  half  that  of  the  winding.  Let  the  magnet- 
izing current  be  one-third  of  the  total  current,  the 
magnetizing  loss  thus  one-ninth  of  the  total  copper 
loss,  i.  e.,  two-ninths  per  cent,  lost  in  the  winding. 
To  this  must  be  added  another  four-ninths  per  cent, 
lost  in  the  shunt  formed  by  the  ring.  Thus,  alto- 
gether, we  have  six-ninths  equal  two-thirds  per  cent, 
magnetizing  loss,  and  so,  in  spite  of  the  shunt  and 
the  loss  due  to  current  in  the  ring,  this  is  so  little 
as  to  be  unimportant. 

One  may  find  a  certain  analogy  in  continuous-cur- 
rent work  in  the  replacement  of  copper  brushes  by 
carbon  brushes.  There,  too,  owing  to  the  larger 
contact  jesistance  at  the  brushes,  the  losses  at  one 
place  are  artificially  increased,  as  a  rule,  to  a  much 
greater  extent  than  here.  Nevertheless,  one  accepts 
them  willingly,  as  they  are  well  compensated  by  other 
advantages. 

In  the  practical  application  of  this  system  it  is 
advisable  to  employ  a  commutator  instead  of  a  single 
ring  of  resistance  material,  the  sections  of  the  com- 
mutator being  connected  together  by  electrical  con- 
ductors    of     small     resistance.     In     principle     this 


networks.  In  pure  power  transmission  it  has  the 
effect  that,  except  at  full  load,  the  wattless  currents 
are  often  greater  than  the  actual  useful  currents. 
Even  with  an  average  power  factor  of  cos  0  =  0.7, 
the  wattless  currents  which  are  equal  to  sin  0  will 
be  actually  as  great  as  the  useful  currents.  Even 
with  a  fully  loaded  motor,  whose  cos  0  may  be  0.9, 
the  wattless  currents  are  half  the  useful  current. 
In  addition,  it  must  be  remembered  that  even  this 
result  is  arrived  at  only  with  the  help  of  what  is 
recognized  as  the  minimum  air  gap  that  can  be 
employed,  while  for  mechanical  reasons  and  security 
in  working  it  would  be  preferable  to  employ  larger 
air  gaps  between  stator  and  rotor,  as,  for  instance, 
in  the  continuous-current  motor. 

Further,  the  motor  can  run  as  a  generator,  and 
deliver  current  independently  of  other  machines. 
It  is  self-exciting,  just  as  a  continuous-current  dy- 
namo, and  there  is  no  need  of  any  exciter.  The  fre- 
quency is  not,  as  in  ordinary  alternators,  absolutely 
fixed  by  the  speed,  but  it  is  somewdiat  less  in  rela- 
tion to  the  speed  of  the  rotor,  according  to  the  load. 
Its  speed  and  frequency  are  asynchronous,  the  op- 
posite case  to  that  of  ordinary  alternating-current 
machines,  and  it  can  be  connected  in  parallel  with 
other  generators  without  being  previously  brought 
up  to  synchronism.  Switching  in  parallel  and  paral- 
lel running  of  such  generators  are  just  as  simple 
as  with  continuous-current  machines,  and  all  the 
various  difficulties  known  in  connection  with  the 
parallel  running  of  alternating-current  machines,  due 
to  uneven  turning  moment  of  the  engine,  are  elimi- 
nated. The  system  is  therefore  particularly  suitable 
for  the  construction  of  large  slow-speed  machines, 
directly  coupled  to  steam  engines,  the  uneven  turn- 
ing moment  of  which  throws  great  difficulties  in 
the  way  of  parallel  running  and  necessitates  heavy 
flywheels. 

It  may  be  expected  that  the  trials  of  the  system 
will  bring_  out  further  results.  Probably  it  will  be 
possible  by  a  similar  arrangement  to  compound  this 
generator  for  constant  pressure  at  variable  loads  as 
a  compound  continuous-current  machine,  and  finally 
to  make  it  compensate  phase  lag  in  the  network. 
[  To  be  coftiii^ued.  ] 


FIG.    I.      ASYNCHRONOUS  INDUCTION  MOTOR  WITH 
POWER  FACTOR  OF    UNITY. 

changes  nothing,  of  course,  and  in  this  case  also 
the   shunt   prevents  sparking  at   the  brushes. 

Finally,  one  can  also  employ  at  the  same  time 
a  short-circuit  winding  and  a  second  exciting  wind- 
ing with  a  commutator.  The  self-induction  of  the 
commutator  winding  will  then  be  removed  by  the 
short-circuited  winding,  and  there  would  again  be 
no  sparking  at  the  brushes.  In  the  case  of  motors 
with  wound  rotors  and  slip  rings  for  starting,  the 
exciting  ring  is  best  placed  at  the  neutral  point 
of  the  three  armature  phases. 

The  following  then  takes  place  in  actual  working : 
The  momentary  position  and  synchronous  rotation 
of  the  field  with  regard  to  the  exciting  armature  is 
fixed  by  the  position  of  the  brushes  (see  illustra- 
tion), and  is  independent  of  the  speed  of  the  arma- 
ture. The  current  led  through  the  brushes  produces 
in  the  short-circuited  armature  a  field  rotating  with 
the  latter.  If  the  armature  is  running  synchron- 
ously at  no  load,  the  field  in  the  armature  is  con- 
stant and  the  current  is  quite  unchanged  in  direction 
and  is  a  continuous  current.  When  the  armature 
is  loaded  the  reaction  of  the  exciting  armature  will 
slowly  rotate  the  field  in  the  short-circuit  armature; 
there  is  a  slip,  and  w'orking  currents  are  thus  in- 
duced in  the  closed  winding  of  the  short-circuit 
armature,  which  tend  to  stop  the  field  from  rotating. 
Then  the  currents  led  in  through  the  brushes  con- 
stantly reproduce  the  field  in  each  position,  and 
the  working  currents  induced  by  the  slip  tend  with 
a  certain  force  to  retain  the  field  in  its  momentary 
position  and  transmit  the  work  or  the  turning  mo- 
ment from  the  exciting  armature  to  the  short-cir- 
cuited armature.  The  same  working  or  useful  cur- 
rents flow  through  the  primary  armature  in  an  op- 
posite direction  to  those  in  the  short-circuited  arma- 
tures, but  no  magnetizing  current  flows. 

In  order  to  eliminate  the  phase-shifting  entirely, 
the  current  passing  to  the  brushes  must,  of  course, 
be  regulated.  This  is  done  by  adjustable  resistances 
placed  in  the  leads.  One  can  then  go  further,  and, 
finally,  by  over-excitation,  produce  a  lead  in  the 
phase,'  as  with  synchronous  motors. 

The  advantages  of  compensating  the  phase  lag 
in  a  motor  need  hardly  be  mentioned.  The  shift- 
ing of  the  phase  is  well  known  as  one  detriment  to 
the  three-phase  motor,  which  is  so  excellent  in  every 
other  respect.  It  prevents,  as  a  rule,  the  direct 
connection   of   the  motors   to    low-pressure   lighting 


Electric  Freight  Service  in  Northein 
Illinois, 

Although  the  road  has  been  in  operation  but  a 
few  weeks,  the  owners  of  the  Rockford  and  Belvi- 
dere  (III.)  electric  line  have  been  encouraged  by  the 
patronage  of  the  farmers  along  the  line,  who  ship 
freight  on  the  combination  freight  and  passenger 
trains,  to  the  extent  of  installing  a  regular  and  dis- 
tinct freight  service.  As  a  result  two  large  freight 
cars  are  now  building  in  the  company's  shops  at 
Rockford.  A  tariff  of  12  cents  a  hundred  pounds  has 
been  provided  and  applies  to  a  class  of  freight  under 
which  farm  produce  is  generally  shipped.  The  ar- 
rangement is  said  to  give  excellent  satisfaction  to 
the  farmers.  The  company  is  now  building  its  own 
telephone  lines  along  the  right-of-way,  constructing 
connecting  apparatus  on  poles  at  convenient  inter- 
vals. The  cars  of  the  line  will  be  equipped  with 
telephone  instruments,  so  that  they  may  be  con- 
nected at  any  connecting  pole  and  communication 
firained  with  any  of  a  number  of  telephones  on  the 
line.  The  cars  are  also  provided  with  electric  head- 
lights. 


Electric-light  Plants  in  Nicaragua. 

The  government  of  Nicaragua  has  granted  to 
Mr.  T.  M.  Solomon,  an  American  citizen,  and  Mr. 
J.  Santos  Ramirez,  a  Nicaraguan,  a  concession  for 
installing  electric-light  systems  at  Managua,  Ma- 
saya,  Granada  and  Leon.  Managua  is  to  be  the  first 
city  lighted.  The  motive  power  is  to  be  steam. 
Meanwhile,  the  concessionaires  wall  construct  a  dam 
to  utilize  the  waterpower  of  Tipitapa  Falls,  where 
a  plant  sufficient  to  supply  the  needs  of  the  first 
three  cities  will  be  erected.  The  steam  plant  at  Ma- 
nagua will  then  be  moved  to -Leon.  Mr.  Warren 
B.  Reed  is  the  concessionaires'  electrical  engineer. 
Mr.  Chester  Donaldson,  the  United  States  consul 
at  Managua,  reports  that  these  prices  have  been 
agreed  upon:  One  i6-candlepower  lamp,  $1.85;  one 
"button  and  switch,"  85  cents ;  100  feet  of  wire,, 
$5.28;  monthly  charge  for  current,  85  cents.  Ma- 
chinery has  been  ordered  already  from  the  United 
States.  The  plant  is  to  be  in  working  order  by  July 
1st. 


The  Cape-to-Cairo  Telegraph. 

The  African  overland  telegraph  line  which  is  to 
connect  the  north  and  south  coasts  of  the  great  con- 
tinent has  been  completed  as  far  as  Ujiji,  and  mes- 
sages may  now  be  sent  from  Cape  Town  about  2,500 
miles  north.  Five  parties  are  engaged  in  the  work. 
The  advance  party  has  charge  of  surveying  the  route 
and  clearing  a  path  about  15  feet  in  width.  The 
second  party  follows  up  two  or  three  days  after 
and  widens  the  path  to  60  feet,  for  no  tree  must  be 
left  which,  falling,  would  break  the  wire.  Then 
comes  the  third  party,  which  digs  the  holes,  closely 
followed  by  the  fourth  detachment,  which  plants  the 
posts,  and  finally  come  the  wire  stringers,  w'ho  com- 
plete the  work.  None  of  the  iron  posts  weigh  less 
than  160  pounds,  and  most  of  them  rise  14  feet  above 
the  ground.  Iron  is  used,  because  w^ooden  posts 
or  poles  would  not  long  withstand  the  attacks  of 
white  ants. 
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DEVELOPMENT    OF    THE    TELEPHONE    FIELD. 


Telephone  News   from  the  Northwest. 

The  local  company  at  Brookings,  S.  D.,  will  in- 
crease the  working  capital  $6,000  and  erect  a  brick 
building  for  a  central  office,  double  the  capacity  of 
the  system  and  put  in  new  poles  throughout  the 
city. 

llic  Edgerton  Telephone  company  of  Alexandria, 
S.  D.,  has  been  incorporated,  with  $8,000  capital 
stock. 

C.  F.  Wheeler,  superintendent  of  tlie  Iron  Range 
Electric  Telephone  company  at  Crookston,  Minn., 
has  resigned  and  will  remove  to  Wadena,  Minn.. 
wiierc  he  enters  the  lumber  business. 

The  City  Council  of  Warren,  Minn.,  demands  that 
the  Northwestern  Telephone  Exchange  company 
build  a  long-distance  line  through  Warren  from 
Crookston  to  St.  \'incent  without  delay,  or  forfeit 
the  franchise.  The  franchise  was  granted  nearly  two 
years  ago. 

The  Northwestern  Telephone  Exchange  compaiiy 
has  brought  suit  in  Minneapolis  against  the  Twin 
City  Telephone  company  to  compel  the  latter  to 
remove  all  its  aerial  wires  which  are  under  the 
plaintiff  company's  wires.  There  are  about  40  such 
crossings.  The  plaintiff  company  contends  that  its 
wires  have  the  right-of-way  by  priority  and  that 
the  wires  of  any  other  company,  if  they  be  strung 
later,  must  be  strung  above  the  Northwestern's  vvires. 
It  argues  that  as  business  increases  and  additional 
cross-arms  are  placed,  the  older  company  is  thus 
held  from  expanding  because  there  is  no  roorn  for 
its  additional  cross-arms  and  wires.  The  plaintiff 
claims  a  right-of-way  for  all  the  space  from  a  point 
20  feet  from  the  ground  to  the  top  of  its  poles. 

The  local  exchange  at  Bloomer,  Wis.,  has  been 
iiffered  $6,000  for  the  system  by  a  Chicago  company, 
which  proposes  to  make  Bloomer  a  center  for  an 
independent  system  of  long-distance  toll  lines. 

The  recent  meeting  of  the  county  assessors  of  Mon- 
tana to  fix  a  uniform  value  for  taxation  upon  tele- 
phone and  telegraph  wires  in  the  state  resulted  in 
the  following  schedule;  Rocky  Mountain  Bell  Tele- 
phone company,  $45  a  mile  for  pole  line  and  one  iron 
wire,  with  additional  iron  wires  at  $10  each  and 
copper  wires,  $15  each.  The  valuation  of  local  ex- 
changes was  left  to  the  assessors  individually.  The 
Western  Union  Telegraph  company  will  be  assessed 
$50  a  mile  for  pole  line  and  one  iron  wire;  addi- 
tional iron  wires,  $15  each  and  copper  wires,  $20 
each.  The  Postal  Telegraph  company  will  be  as- 
sessed $35  a  mile  for  pole  line  and  one  iron  wire 
and  $12.50  for  each  additional  iron  wire  and  $15 
for  each  copper  wire. 

The  Dewitt  (Iowa)  Telephone  company  seeks  a 
franchise  for  a  local  exchange.  It  will  be  voted  on 
March  29th. 

The  Hawkeye  Telephone  company  of  Perry,  Iowa, 
will  expend  $30,000  the  coming  season  in  improve- 
ments and  extensions.  The  company  has  lately  ab- 
sorbed the  mutual  exchange  at  Indianola. 

The  Pacific  States  Telephone  company  seeks  a  new 
franchise  at  Portland.  Ore.,  but  the  franchise  pro- 
posed does  not  meet  with  the  approval  of  the  people. 
It  is  claimed  that  it  is  not  sufficiently  favorable  to 
Uie  city. 

i'he  Rocky  Mountain  Bell  Telephone  company  and 
the  Interstate  Telephone  company  have  been  indulg- 
ing in  a  war  at  Harrison,  Idaho,  but  have 
reached  an  agreement  whereby  the  former  agrees 
10  give  undisputed  sway  to  the  Interstate  in  the  ter- 
ritory beyond  Harrison,  and  will  give  connection  at 
that  point.  The  time  for  the  agreement  is  set  for 
the  life  of  the  Interstate  company. 

The  Northwestern  Telephone  and  Telegraph  com- 
pany has  brought  suit  at  Seattle,  Wash.,  against  the 
Northwest  Telephone  and  Telegraph  company  for 
relief  from  an  unlawful  imitation  of  title.  The  plaint- 
iff alleges  that  defendant  has  secured,  by  use  of 
the  imitating  name,  franchises  in  Whatcom  and 
Snohomish  counties  which  were  intended  for  plaint- 
tiff.  Plaintiff  asks  for  a  revocation  of  the  defend- 
ant's name  on  the  ground  of  evident  fraud. 

The  Delaware  County  Telephone  company  of  Man- 
chester, Iowa,  has  secured  the  ownership  of  the 
Bishop  Telephone  company's  lines  in  the  county,  121 
miles,  and  reaching  every  town  in  the  county,  but 
two. 

E.  S.  Buxton  and  J.  H.  Quick  of  Sioux  City,  Iowa, 
propose  a  local  exchange  for  Harlan,  Iowa,  and  will 
use  the  Van  Wagcnen  automatic  switchboard.       R.  , 

Ohio  Telephone  Notes. 

At  a  recent  meeting  of  the  directors  of  the  Mari- 
etta Telephone  company.  Marietta,  the  following- 
named  officers  were  chosen :  President,  A.  L.  Gra- 
cey;  vice-president,  J.  H.  Thorner :  secretary  and 
manager,  A.  L.  Davis  ;  treasurer,  F.  P.  Moats.  This 
company  will  hereafter  have  an  interchange  of  busi- 
ness with  the  West  Virginia  Western  Telephone 
company. 

The  Prospect  Telephone  company  of  Prospect, 
Marion  County,  has  been  incorporated,  with  a  capi- 
tal stock  of  $30,000,  to  build  exchanges  in  Prospect 
and  Radnor,  with  lines  to  Delaware,  Marion.  Rich- 
wood  and  other  points.  W.  M.  Haieltine,  G.  H. 
Carter,  W.  F.  Mitchell  and  others  are  the  incorpo- 
rators. 

The  Damascus  Telephone  company  of  Damascus, 
'  olunibiana  County,  has  been  incorporated  by  A.  R, 
Cobbs,  E.  E.  Walker,  L,  F.  Pearce  and  other.s,  to 
build   and    operate  lines    in   Mahoning.   Columbiana, 


Stark    and    Portage    counties.     The   capital    stock   is 
$10,000. 

I  he  City  and  Suburban  Telegraph  and  Telephone 
association  of  Cincinnati  will  install  exchanges  hi 
the  East  End  and  in  Cumminsville  as  soon  as  pos- 
sible, in  order  to  relieve  the  Walnut  Hills  and 
Central  stations,  which  now  have  more  than  they 
can  do.  The  building  for  the  Norwood  station  is 
now  under  way,  and  the  exchange  will  be  completed 
this  spring.  "This  will  make  six  stations  for  the 
company  in  and  about  Cincinnati  and  Covington, 
Ky.  New  switchboards  will  be  put  in  several  of 
the  stations  and  for  the  central  office.  This  will  re- 
quire a  great  deal  of  improvement,  but  as  Cincin- 
nati has  but  the  one  system,  the  business  is  very 
heavy  and   requires  constant  building.  C. 


Indiana  Telephone  Items. 

i'he  men  in  Indianapolis  interested  in  telephone  en- 
terprises, as  well  as  the  railway  officials  of  the 
Union  and  Belt  railroads,  are  taking  deep  interest 
in  experiments  now  being  made  with  a  view  to  sup- 
planting telegraph  instruments  with  the  telephone  in 
the  transaction  of  railroad  business.  The  recent 
test  made  by  the  Big  Four  on  its  Kankakee  division 
is  said  to  have  been  satisfactory.  The  telephoning 
v.-as  done  over  an  ordinary  telegraph  wire  and  with- 
out  interrupting  the    telegraph   messages. 

The  City  Council  of  Portland,  Ind.,  has  granted  a 
franchise  to  the  Home  Telephone  company,  com- 
posed of  local  capitalists,  who  propose  to  install  an 
exchange ,  also  toll  lines,  making  the  service  about 
one-half  what  it   costs  now. 

The  Electrical  Investment  company  of  Fort  Wayne 
has  let  the  contract  for  the  underground  work  for 
the  Independent  telephone  plant  at  South  Bend  to 
the  J.  F.  Butterfield  company  of  Chicago,  at  $19,500, 
this  being  the  lowest  of  six  bids.  Contractor  Defrees 
of  South  Bend  was  awarded  the  sub-contract  for 
excavating  the  streets  for  the  conduits  or  under- 
ground  circuit.  F. 


Rocky  Mountain  Bell  Telephone  Report. 

The  Rocky  Mountain  Bell  Telephone  company 
held  its  annual  meeting  in  Salt  Lake  City  a  few 
days  ago.  The  annual  report  was  presented.  Among 
statements  of  special  importance  was  one  to  the 
effect  that  experience  justified  the  assertion  that  all 
the  property  used  in  the  telephone  business,  real 
estate  excepted,  must  be  renewed  every  10  years. 
The  report  showed  earnings  amounting  to  $522,984.- 
47  for  the  year  1901  and  expenditures  for  all  pur- 
poses other  than  improvements,  $347,416.87,  leaving 
$175,567.60  for  the  year's  net  earnings.  Out  of  the 
latter  sum  $81,517.50  went  for  dividends  at  the  rate 
of  six  per  cent,  of  the  capital  stock.  During  last 
year  the  sum  of  $545,406.54  was  expended  in  perma- 
nent improvements.  The  expenditure  of  another 
$500,000  in  extensions  of  the  system,  permanent  im- 
provements, etc.,  has  been  authorized  for  the  current 
year.  Fifteen  new  exchanges  were  opened  last  year, 
3,622  exchange  subscribers  added,  858  miles  of  new 
toll  pole  lines  was  built  and  3,038  miles  of  addi- 
tional toll  wires  strung.  In  the  entire  system  ot  the 
Rocky  Mountain  company  there  were  at  the  end  of 
the  year  9,105  exchange  subscribers,  as  against  5,473 
at  the  end  of  igoo.  Salt  Lake  City  leads,  with 
2,434  subscribers,  and  Butte  has  the  next  largest 
number,  1,193.  There  are  now  58  exchanges  in  the 
four  states  covered  by  the  Rocky  Mountain  tele- 
phone system. 


Ohio    Independent    Telephone   Associ- 
ation. 

The  (Southwestern)  Ohio  Independent  Telephone 
association  was  formed  at  Greenville,  Ohio,  on 
Wednesday,  February  26th,  by  representatives  of 
about  60  telephone  companies  of  the  southwestern 
portion  of  the  state.  Officers  were  chosen  as  fol- 
lows: President,  W.  D.  Rush,  Greenville;  vice- 
president,  J.  S.  Steward,  Gratis;  secretary,  D.  E. 
Horner,  Lewisburg;  treasurer,  C.  F.  Brooks,  Eaton; 
executive  committee,  Elam  Fisher  of  Eaton,  George 
Whiteley  of  Greenville,  E.  J.  Ozias  of  Lewisburg, 
H,  G.  Bloom  of  New  Paris,  and  N.  W.  Rhinehart 
of  Union.  The  association  was  formed  for  the  gen- 
eral purpose  of  promoting  the  interests  of  its  mem- 
bers by  encouraging  the  extension  of  Independent 
telephone  work  throughout  the  state.  There  will  be 
a  good  representation  from  that  section  at  the  meet- 
ing of  the  general  state   association  without  doubt. 


Telephone  Linemen  Strike  in  New  York. 

Telephone  linemen  employed  by  the  New  York 
Telephone  company  and  the  New  York  and  New 
Jersey  Telephone  company  have  struck  and  are  now 
demanding  $3.50  a  day  for  their  foreman,  $3.25  for 
assistant  foremen,  and  a  flat  rate  of  $3  for  all  classes 
of  linemen.  This  is  an  increase  of  50  cents  for 
foremen  and  assistants  and  a  smaller  advance  for 
some  of  the  linemen.  The  men  ask  for  double  pay 
on  Sundays  and  holidays  and  1^/2  pay  for  overtime 
on  other  days,  and  a  eight-hour  day  instead  of  nine 
hours.  The  International  Brotherhood  of  Electrical 
Workers  has  taken  public  cognizance  of  the  strike 
and   it   is   stated  that    350   men  are   out.     Much   in- 


cninenieiicc  is  experienced  in  Manhattan,  Long  Is- 
l.'iiul  and  ihc  Bronx  and  20  inspectors  employed  by 
the  companies  have  been  discharged  for  refusing  to 
fli)    llie    work    of   the   strikers. 


Further  Telephone  Experiments  on  the 
Illinois  Central. 

The  efficiency  of  a  sensitive  telephone  transmitter 
operated  on  telegraph  lines  is  what  the  telegraph  de- 
partment of  the  Illinois  Central  railroad  is  seeking 
to  demonstrate  at  present.  Experiments  made  by 
C,  F.  Annett,  assistant  superintendent  of  telegraph, 
and  Chief  Operator  Parsons  for  the  railroad  com- 
pany, and  B.  J.  Tillman  of  Buffalo,  with  an  extremely 
sensitive  transmitter,  made  by  the  company  with 
which  Mr.  Tillman  is  connected,  have  proved  quite 
successful.  Tests  have  been  conducted  between  Chi- 
cago and  Kankakee,  where  there  is  a  stretch  of  56 
miles  of  wire,  four  miles  of  which  is  underground. 
The  wires  in  this  locality  are  among  the  busiest 
in  the  whole  Illinois  Central  system.  One  feature 
of  the  new  transmitter  is  the  use  of  eiderdown, 
which  is  used  with  the  carbon  of  the  diaphragm,  to 
keep    the   latter    from  packing. 

Two  ordinary  telegraph  wires  were  used  in  the 
trial,  and  although  no  attempt  was  made  to  eliminate 
the  usual  noises  from  the  telegraph  wires,  it  was 
found  that  the  human  voice  could  be  heard  dis- 
tinctly above  the  other  sounds. 

The  tests  were  made  in  support  of  the  contention 
of  some  of  the  Illinois  Central  officials,  who  hold 
that  a  telephone  service  of  this  kind — that  is,  over 
the  existing  telegraph  wires — would  be  adequate  to 
the  needs  of  the  company  and  that  its  installation 
would  mean  a  great  saving.  The  stringing  of  copper 
wire  for  the  new  telephone  system  spoken  of  in  a 
recent  issue  of  the  Western  Electrician  is  about  to 
begin,  however. 

In  a  more  recent  test  the  crew  of  a  train  near 
Fulton,  Ky.,  connected  a  Knowles-Tilman  transmitter 
with  the  regular  telegraph  wire  running  to  Chi- 
cago. In  spite  of  the  fact  that  the  message  had  to 
travel  over  iron  wires  which  ran  parallel  to  more 
than  a  score  of  other  wires,  every  word  was  dis- 
tinctly heard  by  Chief  Operator  Parsons,  who  was. 
at  the  Chicago  end  of  the  line,  about  400  miles. 
aw"ay. 


New  Telephone  System  at  South  Bendl 

The  Cass  County  Telephone  Construction  company 
of  South  Bend,  ind.,  has  recently  closed  a  contract 
with  the  Kellogg  Switchboard  and  Supply  company 
of  Chicago  for  a  central-energy,  major  relay-type, 
switchboard  of  4,000  lines'  ultimate  capacity,  with  a 
possibility  of  7,200  lines.  Its  present  equipment  is 
to  consist  of  1,500  lines.  Included  in  this  contract 
are  all  the  necessary  power  apparatus,  arresters, 
frames,  etc.,  1,000  standard  central-energy  telephones 
and  a  toll  board  of  50  lines'  capacity,  with  present 
equipment  of  25  lines.  The  company  intends  mak- 
ing this  one  of  the  most  important  toll  lines  in  the 
West,  giving  service  direct  from  Chicago  to  New 
York.  At  present  the  company  will  install  1,000 
telephones,  and  additional  instruments  will  be  de- 
livered as  required.  The  outside  construction  in 
general  will  be  first  class.  All  of  the  downtown  di* 
trict  will  have  an  underground-conauit  system.  The 
whole  plant  will  have  the  most  modern,  as  well  as 
economical,  devices  throughout.  The  owners  of  this 
system,  it  is  said,  have  taken  an  unusual  amount  M 
of  pride  in  the  system,  and  will  do  all  in  their  power  ■ 
to  make  it  one  of  the  most  modern  plants  in  the  * 
country.  


Investigation    of    Illinois    Telephone 
Subway. 

The  Chicago  City  Council,  at  a  meeting  on  Feb- 
ruary 28th,  ordered  an  investigation  of  the  conduit 
or  subway  now  being  constructed  under  the  streets 
of  the  city  by  the  Illinois  Construction  company. 
The  subway  is  to  be  used  by  the  Illinois  Telephone 
and  Telegraph  company  for  the  wires  of  its  telephone 
system,  and  possibly  for  the  transmission  of  mails, 
newspapers,  etc.  In  some  places  the  tunnel  is  being 
built  about  12  by  14  feet  in  cross-section,  and  the 
commissioner  of  public  works  was  in  doubt  whether 
he  had  the  right  to  grant  a  permit  for  a  tunnel  larger 
than  7yii  by  six  feet,  the  size  first  constructed.  The 
committee  consists  of  the  city  engineer,  the  city 
electrician,  the  commissioner  of  public  works  and 
three  aldermen. 


On  January  14th  a  telephone  service  was  inaugu- 
rated between  Lodz  and  Warsaw,  the  two  chief 
centers  of  Polish  trade.  The  line  is  about  91.3 
miles  long  and  was  constructed  by  the  Russian 
Postal  Department.  The  wires  are  of  phosphor- 
bronze  and  zVii  millimeters  thick.  The  charge  is 
about  45  cents  for  three  minutes'  use.  If  retained 
in  advance,  about  $1.35  for  three  minutes  is  charged. 
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Growth   of    Telephone    Service  in    Ger- 
many. 

Since  the  reduction  of  the  telephone  tariff  in  1900 
by  the  German  Postal  and  Telegraph  Administra- 
tion it  has  been  remarked  that  the  use  of  the  tele- 
phone by  the  public  has  become  greatly  extended. 
This  may  be  judged  from  the  fact  that  in  T900  a 
greater  number  of  urban  systems  were  constructed 
than  during  the  whole  period  from  18S0  to  1S98. 
These  systems  now  number  2,157,  which  is  an  in- 
crease of  3S1  per  cent,  over  the  figures  for  1S95. 
Besides,  there  have  been  installed,  in  1900,  as  many 
as  52.009  new  telephone  stations,  or  double  the  num- 
ber for  the  two  years  preceding.  It  is  remarked  also 
that  the  interurban  lines  are  becoming  more  fre- 
quently used  and  the  number  of  conversations  is 
constantly  on  the  increase.  Germany  is  now  among 
the  foremost  in  the  use  of  the  telephone  on  the  con- 
tinent, and  the  recent  figures  show  that  there  is  one 
subscriber  for  every  185  inhabitants,  while  in  1899 
the  ratio  was  one  in  217,  making  an  appreciable  in- 
crease. At  present  Germany  is  only  surpassed  in  the 
proportion  of  subscribers  by  Norway,  which  has  one 
for  70.2  inhabitants;  Sweden  (one  in  70.6).  Switzer- 
land (one  in  75.1),  and  Denmark  (one  in  82.5).  In 
all  the  other  countries  the  proportion  is  less.  It  is 
estimated  that  in  1900  the  work  of  erJargement  of 
existing  systems  and  construction  of  new  ones  cost 
nearly  $7,500,000.  while  the  receipts  under  the  re- 
duced tariff  were  $8,500,000. 


Telephone   Operator's  Set   in   Glasgow. 

In  the  Glasgow  corporation  telephone  exchange 
at  Glasgow,  Scotland,  the  main  switchboard  is  what 
is  known  as  a  table  board,  with  an  overhead  canopy 
carrying  the  plugs  and  jacks,  as  opposed  to  the 
more  common  vertical  boards.  The  operator's  tele- 
phone sets,  unlike  the  American  practice,  have  hreast- 


TELEPHONE    OPERATOR  ii    SET    IN    GLASGOW. 

plate  transmitters,  while  the  headgear  receivers  are 
similar  to  those  used  in  this  country.  To  make  the 
receivers  and  transmitters  as  light  as  possible,  they 
are  constructed  of  aluminum.  The  accompanying 
illustration  shows  the  arrangement  of  one  of  the 
operator's  sets.  The  instruments  were  supplied  by 
the  Ericsson  Bell  Telephone  company  of  Glasgow, 
being  manufactured  at  Christiana,    Sweden. 


Good  Advice  About  Telephoning. 

Marshall  Field  &  Co.  of  Chicago  have  on  each 
of  their  telephones  a  printed  card  reading  as  follows: 
■■  1  he  manner  in  which  a  person  uses  a  telephone 
indicates  his  character  to  a  great  extent,  and  makes 
either  a  good  or  bad  impression.  And  this  impres- 
sion is  retlected  directly  upon  the  establishment  from 
which  such  message  comes.  It  is  a  pleasure  to  do 
business  with  a  house  which  performs  every  detail 
in  a  clean-cut,  satisfactory  manner;  but.  it  le-aves  a 
sting  to  be  answered  abruptly  or  discourteously  over 
the  telephone.  It  is  a  folly  to  lose  one's  temper  be- 
cause cne  does  not  get  immediate  connection.  This 
is  rarely  ever  the  fault  of  the  telephone  operators, 
who  are  nearly  always  courteous  and  prompt.  When 
one  is  called  to  the  telephone  he  should  respond 
quickly,  and  the  person  calling  should  not  be  left 
to  hold  the  wire  too  long — something  decidedly 
irritating,  and  often  unnecessary-.  Let  us.  through- 
out the  whole  house,  strive  to  excel  in  satisfactory 
telephoning." 

The  foregoing  is  considered  of  sufEcient  impor- 
tance by  the  Chicago  Telephone  company  to  be 
printed  in  large  type  on  the  back  cover  of  its  latest 
directory. 


TELEPHONE  MEN. 

C.  W.  Seburn  of  Cleveland,  Ohio,  but  late  of 
Columbus,  where  he  was  employed  with  the  United 
States  company's  long-distance  service,  has  accepted 
a  position  at  Ashland.  Ky.,  as  general  manager  of 
the  telephone  system  between  Ironton,  Catlettsburg 
and  Ashland. 

The  wedding  of  Miss  Ella  Keats  Crutcher  and  Mr. 
Ernest  Noyes  on  Easter  Monday  will  be  celebrated 
m  St.  Andrew's  Church.  Louisville,  Ky.  Mr.  Noyes 
and  his  bride,  after  a  short  wedding  trip,  will  re- 
turn to  Chicago  to  live.     Mr.  Noyes  is  a  member  of 

•the  telephone-manufacturing  firm  of  Haines  &  Noyes 

.of   Chicago. 


Can    a    Telephone    Company    Discrimi- 
nate in  Giving  Service? 

Suit  has  been  brought  in  the  Circuit  Court  at 
BliKMuington,  Ind.,  against  Curtis  Mitchell,  con- 
trolling the  Home  Telephone  company,  to  determine 
whether  the  telephone  company  is  a  common  carrier, 
under  the  law,  and  obliged  to  serve  all  alike.  Dr. 
Baker  of  Harrodsburg  is  plaintiff  and  asserts  that 
he  called  up  Charles  Foddrill  at  Oolitic,  and  that  a 
man  named  Blackburn,  in  whose  house  the  exchange 
was  located,  refused  to  allow  Foddrill  to  talk  over 
the  telephone,  owing  to  some  personal  objection. 
The  plaintiff  alleges  that  he  lost  a  valuable  contract 
by  reason  of  this  refusal  to  allow  Foddrill  to  talk 
to  him  at  that  date,  the  contract  being  closed  with 
another  man.  He  asks  for  the  statutory  damages  of 
$100.  usally  assessed  against  telegraph  companies. 
l)oubtless  the  case  will  be  carried  to  the  Supreme 
Court,  as  the  question   is  regarded   as   important. 


GENERAL  TELEPHONE  NEWS. 

In  1891  Los  Angeles  had  i.ooo  telephones.  In  iQor 
it   had   12.500,  an  increase  of  1,250  per  cent. 

S.  L.  Peterson  and  others  of  Benson,  HI.,  have  in- 
corporated the  Benson  Telephone  company,  with 
$10,000  capital  stock. 

The  Fairfax  (Mo.)  Telephone  Exchange  has 
been  incorporated,  with  capital  of  $5,000.  by  John 
H.  Pinshon  and  others. 

The  Long-distance  Telephone  company  of  Shaw- 
nee, Okla.,  has  been  incorporated,  with  capital  stock 
of  $100,000,  by  James  F.  Noble  of  Shawnee  and 
others. 

The  W.  A.  Bell  Telephone  company  of  Trinity, 
Texas,  has  been  incorporated,  with  a  capital  of  $10,- 
000.  The  directors  are  W.  A.  Bell,  R.  W.  B.  Martin 
and   B.   G.   Dyne. 

The  Midland-New  York  Telephone  company  of 
New  York  has  been  incorporated,  with  a  capital 
stock  of  $25,000.  F.  F.  Culver,  A.  S.  White  and 
F.  H.  Lord  are  directors. 

It  is  said  that  as  a  result  of  the  long-drawn-out 
linemen's  strike,  the  Chicago  Telephone  company  is 
considering  the  possibility  of  letting  its  construction 
and  repair  work,  or  a  portion  of  it,  to  electrical 
construction  companies. 

The  annual  meeting  of  stockholders  of  the  Pacific 
States  Telephone  and  Telegraph  company  of  Port- 
land was  held  last  month.  Expenditures  were  au- 
thorized for  extensions  of  the  lines  of  the  company 
and  for  other  Improvements,  which  aggregate  $2,- 
100,000. 

Two  telephone  companies  are  building  to  Cody. 
Vvyo.,  and  each  is  attempting  to  secure  an  ex- 
clusive franchise  from  the  town.  They  are  the  Red 
Lodge  Telephone  company  and  the  Big  Horn  County 
Telephone  company.  The  latter  company  asks  for 
a  20-ycar  exclusive  franchise  and  the  former  for  a 
15-year  exclusive  franchise. 

The  Lewistown  and  Grassrange  Telephone  com- 
pany has  been  incorporated  in  Idaho.  The  company 
is  authorized  to  construct  and  operate  exchanges, 
loll  lines,  or  telegraph  lines,  and  its  main  line  is  to 
extend  between  Lewistown  and  Grassrange.  The 
capital  stock  is  $10,000.  The  directors  are  J.  H. 
Charters,  A.  W.  Ware  and  E.  Brassey. 

Telephonic  communication  between  Billings, 
Mont.,  and  points  south  has  been  suspended,  owing 
to  the  refusal  of  the  Rocky  Mountain  Bell  Tele- 
phone company,  which  operates  the  local  exchange, 
to  continue  making  connections  on  its  switchboard 
for  the  Yellowstone  Valley  Telephone  company. 
The  refusal  of  the  Bell  company  is  said  to  be  a  re- 
taliation for  the  opposition  met  with  when  it  entered 
that  field. 

In  the  issue  of  United  States  patents  dated  Feb- 
ruary 25th  are  two  patents  granted  to  William  S. 
Paca  of  Erie,  Pa.  One  patent  (  No.  693,889)  relates 
to  a  '"Telephone-exchange  Switchboard  System,"  and 
the  other  (No.  693,890)  Is  entitled  "Telephone-ex- 
change System."  Both  relate  to  the  multiple  and 
auxiliary  switchboard  system  Installed  by  Mr.  Paca 
In  the  plant  of  the  Mutual  Telephone  company  at 
Erie,  Pa.,  and  described  in  detail  in  the  Western 
Electrician   of   March   9,    1901. 


MANUFACTURERS    AND    DEALERS. 

The  Central  Electric  company  of  Chicago  Is  pre- 
pared to  send  upon  application  circulars  fully  de- 
scribing the  loud-ringing  extension  bell  which  It  is 
selling.  These  bells  are  especially  desirable  for  tele- 
phone service  where  the  Instruments  are  placed  in 
factories  and  other  noisv  places.  They  are  mounted 
on  hardwood  bases,  with  nickel-plated  trimmings, 
which  make  them  adaptable  for  use  in  offices,  where 
a  hell  of  neat  appearance  is  desired. 

The  Vought-Berger  company  of  La  Crosse,  Wis., 
maker  of  telephones  and  switchboards,  has  issued  a 
pamphlet  treating  of  the  Vought  pendant  telephone. 
The  instrument,  combining  both  transmitter  and  re- 
ceiver, Is  suspended  by  a  cord  from  a  magneto  box 
attached  to  the  ceiling.  The  lowering  of  the  tele- 
phone rings  the  central  exchange.  Illustrations  are 
given  of  the  different  parts  of  the  device,  and  its 
construction  and  advantages  are  described.  This 
company  is  also  distributing  a  folder  descriptive  of 
the  Vought  "two  balls"  adjustable  hanger  for  In- 
candescent lamps. 


Telephone    Development   in    New    York 

City.^ 

By  John  J.   Carty. 

in  the  absence  of  Mr.  U.  N.  Bethell,  our  general 
manager,  it  devolves  upon  me  as  a  pleasant  duty  to 
bid  you  welcome  to  visit  and  Inspect  our  Cortlandt 
street  central  office. 

During  the  history  of  the  New  York  Electrical 
society  this  is  the  second  time  which  It  has  been 
my  privilege  to  receive  the  society  at  this  building 
and  to  exhibit  and  describe  to  it  the  central-office 
telephone  apparatus  which  it  contains.  It  is  almost 
exactly  10  3'ears  ago  that  the  society  met  in  this 
building  for  the  purpose  of  inspecting  its  telephone 
Installation. 

Ten  years  ago,  as  well  as  to-night,  the  Cortlandt 
street  plant  was  of  sufficient  novelty,  magnitude  and 
merit  to  warrant  a  visit  from  such  a  distinguished 
society  as  yours.  But,  within  these  lo  years  radical 
improvements  have  been  made,  changes  have  taken 
place,  and  an  almost  complete  transformation  has 
been  effected.  Therefore,  before  undertaking  to 
sketch  for  your  information  an  outline  of  the  main 
features  of  the  plant  which  it  is  my  pleasure  to 
exhibit  to  you  to-night.  It  will  be  interesting,  and 
possibly  instructive,  if  I  should  first  call  your  at- 
tention to  some  of  the  important  advances  in  teleph- 
ony which  have  been  made  In  this  country  and  in 
this  city  during  the  last  10  years,  all  of  which  are 
embodied  in  what  you  are  to  see  to-night,  and  when 
you  view  with  the  critical  eye  of  experts  that  which 
is  to  be  exhibited  I  am  sure  that  your  feeling  will 
be  that  in  the  phenomenal  advance  in  industrial 
affairs  which  has  been  made  by  Americans  elec- 
trical developments  are  In  the  front  rank,  and  that 
among  these  electrical  developments  the  art  of 
telephony   has  not   lagged. 

The  opening  of  the  present  Cortlandt  street  Cen- 
tral office  was  but  the  culmination  of  a  series  of 
works  planned  a  number  of  years  ago  and  but  re- 
cently completed.  The  common-battery  system,  of 
which  the  Cortlandt  street  office  represents  the  high- 
est type,  was,  in  New  York,  first  installed  at  Harlem 
more  than  three  years  ago.  After  a  rigid  demon- 
stration of  the  system  in  that  district,  a  great  many 
improvements  were  decided  upon,  and  the  switch- 
boards of  all  our  offices  transformed  from  the  old 
magneto  system  to  the  now  standard  common-battery 
plan;  and  to  show  how  rapidly  improvements  follow 
one  upon  another  I  may  say  that  before  we  had  In- 
stalled Cortlandt  street  on  the  common-battery  sys- 
tem the  Harlem  office,  in  which  it  was  first  installed 
only  three  years  ago,  had  outgrown  its  equipment, 
and  a  new  building  had  been  started  for  a  greatly 
enlarged  central  office,  with  Improvements  not  known 
at  the  time  the  Harlem  office  of  three  years  ago 
was   Installed. 

At  the  time  of  its  installation  the  first  Cortlandt 
street  switchboard  represented  all  that  was  best  in 
the  telephonic  art.  Ihe  switchboard  was  large  enough 
to  accommodate  3,000  subscribers'  lines  and  600 
trunk  lines.  It  was  inspected  and  studied  by  engi- 
neers from  home  and  abroad,  and  was  regarded  as 
so  great  an  improvement  over  what  had  gone  before 
that  this  society  met  to  visit  and  Inspect  it  in  a  body. 
But,  to-day,  there  are  those  young  in  the  business 
who  laugh  at  our  boasted  improvements  of  10  years 
ago,  and  we,  who  were  responsible  for  its  installation, 
find  It  hard  to  justify  to-day  those  plans  about  which 
we  then  boasted  so  much. 

It  is  my  hope  and  wish  that  we  shall  all  live  to 
visit  again  the  Cortlandt  street  exchange  at  a  time 
when  the  apparatus  to  be  inspected  to-night  will  be 
as  antiquated  as  that  which  was  the  occasion  of  our 
first   meeting   in   this    building. 

I  shall  say  a  word  or  two  about  some  of  the  sig- 
nificant changes  which  have  taken  place  during  the 
last  10  years  In  this  building.  Ten  years  ago  to 
operate  each  subscriber's  transmitter  it  was  neces- 
sary that  two  cells  of  Fuller  battery  be  provided 
at  each  telephone  station.  To-day,  in  the  new 
switchboard,  we  are  operating  on  the  common-battery 
plan,  no  battery  being  required  at  the  subscriber's 
station,  all  of  the  battery  being  concentrated  at  the 
central  office  and  taking  the  form  of  large  storage 
cells. 

Ten  years  ago,  in  order  to  signal  the  central  office, 
each  station  was  provided  with  a  small  alternating- 
current  generator,  operated  by  hand.  To-day,  the 
generator  is  dispensed  with  at  the  subscriber's  sta- 
tion, and  the  signaling  is  automatically  performed 
when  the  subscriber  takes  the  telephone  from  the 
hook. 

■  Ten  years  ago,  when  the  subscriber  had  finished 
talking,  It  was  not  only  necessary  that  he  should 
hang  the  telephone  on  the  hook,  but  it  was  also  nec- 
essary that  he  should  give  a  brisk  turn  to  the  crank 
in  order  to  send  a  clearing-out  signal  to  the  central 
office.  To-day,  this  Is  unnecessary;  the  act  of  the 
subscriber  in  hanging  his  telephone  on  the  hook 
automatically  lights  a  signal  In  the  keyboard,  which 
notifies  the  operator  to  clear  out. 

Ten  years  ago,  notwithstanding  our  numerous  in- 
structions in  the  telephone  book  and  requests  to  sub- 
scribers that  they  should  notify  the  operator  to  clear 
out  by  turning  the  generator  crank  when  through 
ralking.  it  was  necessary  for  the  operator,  owing  to 
the  failure  of  the  subscriber  to  remember  these  in- 
structions, to  listen  in  to  see  whether  the  subscribers 

I.  Abstract  or  an  addres'!  rfelivered  10  members  of  ihe  New 
York  Electrical  Society  while  on  a  visit  10  the  Cortlandt  strefi 
exchange  of  the  New  York  Telephone  company  on  February  13. 
1902.  Mr.  Carty  is  chief  engineer  of  the  New  York  Telephone 
company. 
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i.:id  finished  talking,  and  it  was  not  only  necessary 
to  listen  in,  but  it  was  necessary  for  the  operator 
to  ask,  "Are  you  through?"  Unfortunately,  owing 
to  the  strenuous  conditions  under  which  the  then 
operator  worked,  she  almost  invariably  reversed  the 
order  in  which  she  conducted  these  operations,  too 
often  breaking  in  on  the  subscriber  in  the  midst  of 
his  conversation,  asking,  "Are  you  through?"  and 
men  listening  afterward. 

It  will  not  be  necessary  to  enter  into  details  on 
this  point  in  order  to  bring  vividly  to  your  mind  the 
conditions  which  I  have  attempted  to  describe.  At 
the  present  time,  when  two  subscribers  have  finished 
talking,  two  lamps  are  lighted  in  the  connecting 
cords  in  front  of  the  operator  in  control  of  the 
connection.  The  lighting  of  these  lamps  means  that 
both  subscribers  have  hung  their  telephones  on  the 
hooks  and  have  relinquished  control  of  the  line. 
Seeing  the  lamps  lighted,  the  operator  is  not  obliged 
to  connect  herself  into  the  line  and  is  not  obliged  to 
ask  whether  the  subscribers  are  through,  but  knows 
of  necessitv  that  both  subscribers  have  hung  up,  and 
that  the  only  thing  for  her  to  do  is  to  disconnect 
both  lines. 

It  is  owing  to  this  fact  that  one  of  the  greatest 
advantages  of  the  common-batterj'  system  is  realized. 
A  substantial  improvement  in  the  service  arises  from 
relieving  the  operator  of  the  duty  of  supervising 
the  connections  bv  listening  in.  She  can  now  super- 
vise visually  by  glancing  at  the  condition  of  the 
lamps  to  see  whether  they  are  lighted  or  not.  The 
opei-ator.  thus  relieved  of  the  old-time  supervision, 
can  handle  a  much  larger  number  of  lines  than 
formerly.  Consequently,  fewer  operators  are  re- 
quired, and,  furthermore,  what  is  also  important. 
fewer  sections  of  switchboard  aie  required.  In  the 
system  of  10  years  ago,  there  were  44  sections  of 
switchboard  installed  upon  the  eighth  story  of  this 
building.  A  new  story  has  been  added,  but  the  floor 
space  il  identical  in  amount  with  that  contained  in 
the  old  story.  At  the  present  time  y.qoo  lines  are 
placed  in  a  room  of  the  same  area  which  formerly 
contained  the  3.000-line  switchboard,  and  the  num- 
ber of  operators  employed  is  not  much  greater  than 
before.  These  constitute  two  of  the  irnportant  ad- 
vantages of  the  common-batterj'  switchboard:  The 
simplifying  of  the  labor  of  the  central  office,  and  the 
vast  improvement  in  the  character  of  the  service 
rendered  to  the   subscriber. 

In  addition  to  these,  another  improvement,  by  no 
means  to  be  neglected,  has  been  obtained.  While 
formerly  it  was  necessary  to  maintain  two  cells  of 
Fuller  battery  at  each  subscriber's  station,  at  the 
present  time  no  battery  at  the  subscriber's  station  is 
required,  all  of  the  current  being  provided  from  a 
few  csUs,  although  very  much  larger  cells,  at  the 
central  office.  This  relieves  the  subscriber  from  the 
annoyance  formerly  occasioned  by  the  visits  of  the 
telephone-battery  men  to  make  periodical  renewals 
of  the  Fuller  cells,  which,  in  the  case  of  busy  sub- 
scribers, took  place  sometimes  as  often  as  once  in 
two    months.  .      ,         , 

'Jhe  idea  of  a  common-battery  switchboard  was 
not  new  10  years  ago.  Many  attempts  to  attain 
such  an  end  were  made,  the  principal  idea  being, 
however,  to  avoid  the  necessity  of  renewing  bat- 
teries at  subscribers'  stations,  no  thought  being  given 
to  the  advantages  accruing  in  the  way  of  operating 
at  the  central  ofiice.  When  finally  the  result  was 
obtained,  it  was  found  to  the  surprise  of  many  that, 
while  the  doing  away  with  the  battery  renewal  at 
the  subscribers'  station  was  accomplished,  and  while 
this  was  by  no  means  an  unimportant  factor,  never- 
theless, when  considered  with  reference  to  the  ini- 
proveraent  in  the  quality  of  the  service  rendered,  it 
was  found   to  be  of  subordinate  value. 

When  to-night  you  view  this  modern  installation 
you  will  no  doubt,  having  in  mind  the  Cortlandt 
Street  of  10  years  ago,  be  impressed  with  the  fact 
that  a  vast  amount  of  complication  has  been  added 
to  the  system,  and  I  think  you  will  find  it  difficult 
to  resist  the  idea  that  the  tendency  to  complexity 
which  will  be  perceived  is  to  some  extent  unfor- 
tunate. But  to  this  I  can  only  say  that  the  require- 
ments of  the  modern  telephone  exchange  have  be- 
come more  and  more  exacting  and  that  a  telephone 
e.xchange  located,  as  Cortlandt  Street  is,  in  the  finan- 
cial and  business  center  of  this  country,  has  to  be 
constructed  with  reference  to  the  various  complexities 
which  there  arise.  There  have  to  be  considered 
those  waves  of  excitement,  those  rushes  of  business, 
those  financial  panics,  those  concentrations  of  calls 
resulting  from  national  celebrations,  from  explosions, 
accidents,  etc.,  which,  unfortunately,  are  so  increas- 
ingly frequent  in  our  modern  civilization.  To  all 
of  these  influences  the  telephone  exchange  in  gen- 
eral, and  the  New  York  telephone  exchange  in  par- 
ticular, is  peculiarly  subjected,  and  it  is  at  these 
very  times  that  the  telephone  is  at  its  best.  We 
should  be  derelict  in  our  duty,  therefore,  if  we  did 
not  plan  our  vast  and  complicated  system  so  as  to 
stand  these  sudden  demands  which  no  human  fore- 
sight can    avoid. 

Even  a  harmless  practical  joke  started  on  its  way 
by  some  wag  would,  unless  we  provided  sufficient 
reserve  power,  seriously  embarrass  the  working  of 
our  system.  Not  long  ago,  a  joke  akin  to  the  Tom 
Collins  joke  of  old  was  started  in  New  York.  A 
practical  joker  would  tell  his  friend  to  call  up  Mr. 

Pis],  at Broad  on  a  matter  of  importance.     The 

friend  so  informed  would  call  up  tlic  number,  only 
10  be  asked  which  Mr.  Fish  he  wanted  to  talk  to, 
because  that  number  was  at  the  Aquarium.  For 
about  a  week  this  joke  raged,  and  it  took  the  serv- 
ices of  a  number  of  special  operators  to  intercept 


calls  for  the  Aquarium  and  flash  the  joke  in  the 
pan,  as  it  were,  at  the  central  office.  Afterward 
some  minor  jokers  started  a  similar  lot  of  calls  for 
the  Menagerie  at  Central  Park  and  for  the  Zoo  in 
llie  Bron.x,  sending  their  victims  to  the  telephone 
to  call   up  Mr.  Wolf,   Mr.  Fox,  etc. 

Thousands  of  calls  a  day  are  received  from  suD- 
scribers  who  wish  to  know  who  is  the  nearest  sub- 
scriber to  a  given  number  on  a  street  named.  It 
would  be  more  troublesome  to  refuse  these  calls 
ilian  to  attend  to  them,  so  that  provision  for  han- 
dling such  contingencies  must  be  made.  In  New 
York  the  Saturday  half-holiday  has  resulted  in 
crowding  into  a  very  small  space  of  time  an  enor- 
mous amount  of  business  on  Saturdays,  and  when 
Saturday  half-holiday  precedes  a  legal  holiday  the 
rush  of   business    is   intense. 

In  consequence  of  these  conditions,  our  plans  must 
be  made  on  such  a  liberal  scale  that  we  can  handle 
tlie  business  at  the  busiest  periods,  even  when  these 
periods  occur  at  infrequent  intervals.  To  meet  these 
contingencies  we  have,  in  addition  to  installing  a 
large  amount  of  additional  apparatus,  provided  a 
large  number  of  special  operators  called  monitors, 
whose  sole  dut}'  it  is  to  relieve  the  subscribers',  op- 
Li aiors  of  the  necessity  of  holding  conversation.-. 
with  the  subscribers  and  to  take  the  request  of  the 
subscriber,  whatever  it  may  be,  and  see  that  ade- 
quate and  polite  attention  is  given  to  it.  All  of  these 
conditions  have  been  taken  into  account  in  making 
the  plans  for  the  installation  which  you  will  inspect 
to-night,  and  to  some  extent  account  for  the  com- 
plexities you  will  observe  which  were  not  present 
in  the  Cortlandt  Street  of  10  years  ago. 

But  in  making  the  comparison  between  the  old 
system  and  the  new,  I  wish  to  call  your  attention 
to  other  conditions  which,  when  rightly  viewed,  will 
establish  the  fact  that,  after  all,  there  has  bet-n  a 
successful  movement  in  the  direction  of  simplicity. 
It  should  be  borne  in  mind  that  in  the  old  system 
there  was  required  at  each  subscriber's  station  two 
cells  of  Fuller  battery,  which  would,  in  an  installa- 
tion of  the  present  magnitude,  amount  to  iS,ooo  cells. 
All  of  these  Fuller  cells  have  been  displaced  by 
II  cells  of  storage  battery  of  the  Chloride  type,  lo- 
cated at  the  central  office,  and  occupying  only  no 
square  feet.  If  the  i8,oco  cells  of  Fuller  battery 
were  assembled  at  the  central  office  and  arranged 
on  racks  in  the  most  economical  way,  they  would  oc- 
cupy a  very  large  space.  In  the  old  system  a  small 
alternating-current  generator  was  required  at  each 
station.  If  these  generators  and  batteries  were 
massed  at  the  central  office,  they  would  together 
occupy  a  space  almost  equal  to  that  occupied  by  the 
entire  common-battery  switchboard  itself.  The  total 
weight  of  the  present  storage  cells  is  only  about 
11,000  pounds,  and  that  of  the  local  batteries  would 
amount   to   over   216,000  pounds. 

During  the  last  10  years  many  improvements  have 
been  made  in  underground  telephone  cables,  but  the 
main  ideas  of  their  original  construction  have  been 
adhered  to.  Dry  cables  have  taken  the  place  of 
filled  cables,  paper  has  entirely  displaced  cotton, 
and  the  improvement  has  been  in  the  direction  of 
placing  a  larger  number  of  pairs  of  wires  in  a  given 
lead  sheath.  Cables  of  200  pairs  are  now  the  rule, 
where  formerly  only  50  pairs  were  used. 

A  vast  amount  of  detail  in  construction  and  engi- 
neering has  been  worked  out,  and  Mr.  J.  C.  Rennard, 
our  assistant  chief  engineer,  who  has  carried  on 
Ihe  practical  engineering  work  of  the  New  York 
installations,  will  describe  to  us  many  features  of 
interest. 

The  installation  in  all  of  its  parts,  has  been  con- 
structed by  the  Western  Electric  company,  which 
was  the  concern  which  installed  the  old  Cortlandt 
Street  board,  and  which,  as  much  as  any  other  single 
agency,  has  contributed  to  the  forward  condition 
which  the  art  of  telephony  has  attained,  not  only  in 
this  country  but  abroad. 

Nearly  all  branches  of  electrical  engineering  have 
been  drawn  upon  in  making  this  telephone  installa- 
tion, and  to  deal  exhaustively  with  even  one  of  the 
important  details  of  the  work  would  take  up  the 
entire  time  of  the  meeting. 


ihrough  the  central  office  in  groups,  guided  by  de- 
tails from  the  chief  engineer's  staff.  So  interested 
were  the  members  in  viewing  the  installation  that 
ihey  remained  until  a  late  hour,  and  it  was  the  opin- 
ion of  all  that  they  had  spent  an  enjoyable  and 
profitable    evening. 


While  the  main  object  of  the  society  was  to  inspect 
the  actual  working  of  the  central-office  plant  and 
therefore  the  time  allotted  for  preliminary  descrip- 
tion was  restricted,  Mr.  Rennard's  concise  and  in- 
structive remarks  were  listened  to  with  careful  at- 
tention and  appreciation.  After  outlining  in  a  gen- 
eral way  the  various  features  of  interest  which  were 
to  be  shortly  viewed  by  the  members,  Mr.  Rennard 
gave  an  outline  sketch  which  was  of  the  greatest 
interest  to  the  large  number  of  engineers  present. 
His  talk  was  illustrated  by  diagrams,  and  a  number 
of  suggestive  details  and  interesting  statistics  were 
'  given.  Among  other  things,  he  stated  that  the  Cort- 
landt street  installation  required  for  its  operation 
13,875  miniature  incandescent  lamps,  which,  so  far 
as  numbers  are  concerned,  would  represent  a  fair- 
sized  central  station.  When  considered  from  the 
standpoint  of  energy  consumed,  of  course,  the  com- 
parison did  not  hold  good,  the  total  amount  of 
energy  available  and  needed  for  the  operation  of 
the  central  office  for  all  purposes  being  75  kilowatts 
In  the  switchboard  itself  over  469,000  spring  jacks 
are  installed,  being  connected  together  and  to  the 
other  parts  of  the  apparatus  by  over  400,000  feet  of 
cable,  containing  more  than  25,000.000  feet  of  wire. 
The  switchboard  itself  has  a  capacity  for  g,6oo  sub- 
scribers' lines  and  more  than   10,000   stations. 

After    Mr.    Rennard's    interesting    remarks    were 
concluded,   the  members  of   the   society  were  taken 


Improvements   in  the    Paris    Under- 
ground. 

[Special  ccrrespocdeuce  of  the  Western  Elecliician.] 

Paris,  France,  February  22. — Engineers  of  the 
Paris  Metropolitan  electric  underground  railroad 
have  decided  to  adopt  a  series  of  precautions  which 
are  intended  to  diminish  possible  fire  risks  in  the 
tunnels,  as  well  as  in  the  underground  stations  and 
other  localities.  Some  of  the  more  recent  improve- 
ments may  be  briefly  mentioned.  In  the  first  place, 
tlie  oil  stoves  which  have  been  used  heretofore  for 
heating  the  ticket  offices,  book  stalls  and  station- 
masters'  boxes  will  be  replaced  by  electric-heating  - 
devices.  The  electric  installation  of  the  tunnel  will 
be  modified  to  some  extent.  The  cables,  properly 
insulated  and  kept  from  contacts  which  might  cause 
short-circuits,  will  be  enclosed  in  a  wood  sheathing 
rendered  incombustible,  and  the  whole  will  be  sur- 
rounded by  a  sheet-iron  covering.  Where  the  cables 
come  out,  they  will  be  protected  by  a  spiral  metallic 
covering. 

Another  question  is  that  of  rendering  the  cars  in- 
combustible. At  present  only  the  floors  of  the  mo- 
tor cars  are  thus  treated,  and  onl>  once  a  year. 
In  spite  of  all  the  care  which  is  taken,  this  operation 
is  insufficient :  it  diminishes  the  risks,  but  does  not 
suppress  them.  The  operation  should  be  renewed 
every  three  months,  and  not  only  applied  to  the 
floors,  but  also  to  all  the  woodwork  of  the  cars. 
The  company  has  been  considering  such  a  treatment 
of  the  cars,  but  at  present  reserves  it  for  the  motor 
cars  alone.  The  motor  compartments,  placed  at  the 
extremities  of  the  cars,  and  also  the  secondary 
switchboards  along  the  line,  have  been  provided  with 
switches  of  a  larger  type.  Hand  grenades  have  been 
extensively  adopted  and  are  to  be  placed  in  all  the 
stations  of  the  tunnel,  as  well  as  in  the  entrance 
passages. 

The  lighting  of  the  tunnel  has  been  especially  the 
subject  of  study  and  will  undergo  considerable  modi- 
fication. The  current  used  for  the  trains  has  always 
been  furnished  by  groups  of  dynamos  which  are 
quite  distinct  from  those  which  supply  the  lighting 
circuits  for  the  tunnels  and  stations.  Theoretically, 
the  passengers  of  a  train  which  has  been  blocked 
in  the  tunnel  are  not  plunged  in  utter  darkness ;  it 
is  possible  for  them  to  find  their  way  along  the 
tunnel,  if  need  be,  and  reach  the  stations  on  foot. 
But  it  was  found  that  the  length  of  the  circuit  made 
it  difficult  to  inspect  and  keep  in  order,  and,  in  fact, 
several  times  the  tunnel  was  plunged  into  absolute 
darkness  on  account  of  short-circuits.  This  difficulty 
has  now  been  overcome  by  a  better  system,  and  the 
feeders  are  kept  independent  for  each  track,  and,  be- 
sides, are  sectioned  at  each  station,  so  that  the  in- 
terruption of  the  lighting  is  confined  to  a  small 
portion  of  the  tunnel. 

A  new  device  has  been  provided  also  which  will 
assure  the  lighting  of  a  train  which  is  blocked  in  the 
tunnel  by  an  interruption  of  the  current.  This  kind 
of  accident  is.  unfortunately,  of  frequent  occurrence 
on  the  Metropolitan.  In  front  of  the  motor  car 
and  within  reach  of  the  motorman  will  be  placed  a 
kind  of  trolley  which  may  be  placed,  when  necessary, 
ill  contact  with  a  small  cable  having  connection  with 
the  lighting  circuit,  which,  as  stated,  is  independent 
of  the   track  circuit. 

Improvement  is  needed  in  the  disposition  of  the 
third  rail,  which  carries  a  current  of  750  volts,  as 
at  present  the  passengers  cannot  descend  in  the  tun- 
nel, in  case  of  accident,  and  pass  along  the  track 
without  risk  of  contact.  The  rails  could  be  protected 
easily  by  a  suitable  shield.  A.  de  C. 
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Electrical  Fatality  at  Niagara  Falls. 

The  first  fatal  accident  to  an  employe  of  the  elec- 
trical department  of  the  Niagara  Kails  Power  com- 
pany since  the  great  installation  was  instituted  in 
1S95  occurred  on  Wednesday,  February  26th,  when 
Mclvin  A.  Johnson  was  accidentally  killed  under  the 
switchboard  structure.  Johnson  was  an  assistant 
electrician,  and  had  gone  under  the  board  to  connect 
dead  wires.  In  some  inexplainable  manner  he  made 
the  fatal  error  of  taking  hold  of  live  wires  or  cables. 
A  short-circuit  was  instantly  developed.  The  flash 
and  fire  set  Johnson's  clothing  ablaze,  and  before  he 
was  reached  he  was  burned  from  head  to  feet.  He 
was  quickly  removed  to  the  Memorial  Hospital, 
where  everything  possible  was  done  for  him,  but 
he  died  about  seven  o'clock  that  evening,  the  accident 
having  occurred  about  9:30  a.  m.  It  is  generally 
agreed  that  the  accident  was  in  no  way  due  to  care- 
lessness on  the  part  of  Johnson,  but  that  it  was 
purely  an  unfortunate  mistake.  That  it  is  the  first 
accident  of  the  kind  to  happen  to  an  employe  of  the 
Niagara  Falls  Power  company  speaks  well  for  the 
grf:at  care  taken  of  the  men  who  are  ever  about  the 
high-potential  wires.  There  have  been  fatalities  in 
the  station,  but  in  every  previous  case  the  injured 
person  was  in  the  employ  of  a  contractor  doing 
work  there. 


It  is  stated  that  the  plant  of  the  Oshkosh  (Wis.) 
Electric  Light  and  Power  company  is  being  rebuilt 
and  modernized  at  an  expenditure  of  about  $75,000. 
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Measurement  of  Electric  Energy.' 

By  Elton  J.  King. 

Ill  recent  years  the  integrating  wattmeter  has  been 
adopted  as  the  most  satisfactory  and  reliable  instru- 
ment for  the  metering  of  circuits,  and  the  unjust 
current  instrument  has  been  discarded  by  the  trade. 
While  it  is  true  there  still  remains  in  many  places, 
even  though  wattmeters  are  used,  the  old  practice 
of  basing  the  rate  of  charge  on  the  lamp  or  ampere- 
hour,  yet,  in  most  cases  we  believe  this  practice  is 
retained  with  a  feeling  that  a  bill  presented  in  these 
units  will  appeal  to  the  customer's  degree  of  under- 
standing much  more  readily  than  a  bill  presented 
in  watt-hours  or  kilowatt-hours.  We  find  that  this 
method  of  basing  the  charge  on  the  lamp  or  ampere- 
hour  is  in  use  in  many  places  where  motors,  arc 
lamps  and  other  similar  translating  devices  are  me- 
tered, and  as  the  energj-^  consumed  in  these  devices 
is  not  easily  reduced  to  the  lamp  or  ampere-hour 
basis  with  any  degree  of  intelligence,  bills  are  ren- 
dered in  watt-hours  or  kilowatt-hours,  making  it 
necessary'  to  render  bills  in  two  units.  This  condi- 
tion is  naturally  the  result  of  early  meter  practice, 
and  we  believe  in  most  cases  has  been  retained  to 
meet  the  intelligence  of  the  customer  on  the  subject. 

The  manufacturers,  generally  speaking,  have  done 
much  through  the  requests  and  advice  of  the  many 
able  central-station  men,  to  relieve  the  situation  by 
submitting  a  product  that  will  aid  in  advancing  the 
intelligence  and  extending  the  confidence  of  the  cus- 
tomer by  simplifying  the  reading  of  the  dials  and 
reducing  the  chance  of  error  in  computing  bills. 
To  the  accomplishment  of  this  end,  some  manufac- 
turers are  offering  counters  with  larger  dial  circles, 
and  changing  their  value  markings,  so  that  the 
counters  read  in  kilowatt-hours,  and  have  eliminated 
constants  from  the  counters.  There  is,  however,  a 
universal  tendency  on  the  part  of  meter  makers  to 
eliminate  constants  from  all  sizes  of  integrating  me- 
ters,  making  them  direct-reading. 

We  have  seen  two  methods  presented  for  the  at- 
tainment of  this  result.  In  some  of  the  earlier  forms 
of  meters  the  use  of  constants  was  avoided  on  many 
of  the  sizes  by  varying  the  speed  of  the  meter.  This 
method,  however,  proved  unsatisfactory,  due  to  the 
requirement  of  a  verj'-  high  speed  to  avoid  constants 
on  large-capacity  meters.  The  increased  speed  tended 
to  shorten  the  life  of  the  meter  by  increasing  the 
wear  in  the  bearings,  and  introduced  large  errors 
in  the  registering  of  the  meter  by  the  drag  or  re- 
tarding device  failing  to  drag  the  meter  correctly 
for  the  required  variations  in  speed. 

At  present  there  is  the  almost  universally  accepted 
practice  of  designing  the  counter  so  as  to  retain 
the  same  maximum  speed  for  all  capacities  of  in- 
struments, and  to  eliminate  the  constant  by  changing 
the  gearing  of  the  counter.  In  applying  this  method 
it  is  necessary  to  avoid  reducing  the  time  capacity 
of  the  counter  to  an  objectionably  small  amount, 
and  to  avoid  introducing  an  excessive  friction  drag 
upon  the  meter  that  is  apt  to  be  of  a  variable  nature. 
To  avoid  these  conditions  it  is  necessary  to  intro- 
duce in  meters  of  very  large  capacities  constants 
having  large  values,  and  by  properly  designing  the 
counter  these  constants  may  be  given  values  of  lo, 
100,   1,000,  or  even  more  on  extremely  large  meters. 

In  applying  a  constant  of  this  character  two  meth- 
ods present  themselves.  The  first,  by  leaving  the  val- 
ues of  the  dials  of  the  counter  remain  the  same  as  on 
smaller  capacities,  arid  multiplying  the  reading  by 
the  constant  lO,  lOO,  etc.,  depending  on  the  capacity 
of  the  meter.  For  convenience  the  constant  could 
be  placed  on  the  counter.  This  method,  however, 
presents  similar  objections  to  the  old  method  of  con- 
stants for  each  different  capacity  meter,  by  leaving, 
to  some  degree,  the  same  confusion  and  misunder- 
standing in  the  customer's  mind,  and  requiring  the 
repeated  application  of  the  constant  in  the  records 
and  in  computing  bills. 

The  second,  and  more  advisable,  method  is  to  ad- 
vance the  value  of  each  dial  of  the  counter  and 
thus  avoid  entirely  the  use  of  the  constant.  For 
example,  instead  of  having  the  counter  read  to  one- 
tenth  of  a  kilowatt-hour,  as  the  smallest  unit,  ad- 
vance the  values  of  the  dials  by  lo,  too,  or  i,ooo, 
making  them  read  in  i,  lO  or  lOO  kilowatt-hours 
as  the  smallest  unit,  depending  on  the  capacity  of 
the  meter.  The  first  consideration  of  this  method 
might  seem  unsatisfactory  and  open  to  objection  as 
having  a  tendency  to  introduce  confusion  in  the 
reading  of  meters,  and  lead  to  large  errors  due 
to  the  changing  of  dial  values.  This  objection,  how- 
ever, is  reduced  to  a  minimum  when  we  consider 
that  meters  that  will  develop  a  power  of  from  30 
to  40  millimeter  grammes  at  full  load  •will  success- 
fully drive  direct-reading  counters  reading  to  one- 
tenth  of  a  kilowatt-hour  as  the  smallest  unit,  on 
meters  of  7,500  watts  (ampere-volt)  capacities  or 
less.  Meters  of  these  capacities  can  be  made  direct- 
reading  w^ithout  changing  the  values  of  the  dial  cir- 
cles or  reducing  the  maximum  time  capacity  of  the 
counter  to  an  objectionable  amount.  As  it  is  pos- 
sible to  drive  direct-reading  counters  of  so  large  a 
capacity  without  changing  the  dial  values._  much  of 
the  objection  that  might  be  presented  to  this  method 
is  eliminated.  This  is  very  forcibly  illustrated  when 
we  consider  that  in  practically  all  of  the  meter  in- 
stallations 97  per  cent,  of  the  meters  installed  have 
an  amoere-volt  capacity  of  7,500  watts  or  less.  This 
much  has  been  done  on  the  part  of  the  manufacturer 
to  provide  a  simple  counter  to  assist  in  meeting  the 
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intelligence  of  customers  and  to  aid  the  central-sta- 
tion men  in  establishing  a  uniform  and  common  unit 
upon   which   fo   compute   and   render   biils. 

In  considering  the  losses  due  to  incorrect  registra- 
tion, we  have  presented  to  us  a  problem  of  the  most 
vital  importance,  and  one  that  we  feel  has  not  re- 
ceived the  degree  of  attention  on  the  part  of  central- 
station  men  that  is  justly  due  it.  The  magnitude  of 
these  losses  is,  in  most  cases,  not  appreciated  unless 
the  station  is  equipped  with  integrating  meters  for 
measuring  the  entire  output,  and  a  comparison  made 
between  these  measurements  and  the  total  measure- 
ment of  the  various  instruments  on  the  circuits. 
In  many  of  the  large  stations  the  existing  discrep- 
ancy betweeen  the  meters  measuring  tlie  output  and 
the  meters  on  the  line  reaches  the  large  percentage 
of  from  12  to  20  per  cent,  after  the  line-loss  cor- 
rections have  been  made,  and  we  believe  that  in 
many  of  the  smaller  stations  throughout  the  country 
these  percentages  are  greatly  increased.  This  large 
percentage  can  be  directly  attributed  to  the  slowness 
in  the  registration  of  the  meters. 

It  is  gratifying  to  note  that  in  some  of  the  plants 
throughout  the  country  the  central-station  men  are 
studying  the  situation,  and  are  giving  the  meters  in 
service  closer  and  more  careful  attention  with  good 
results.  But  there  still  remains  in  many  plants  a 
general  tendency  to  neglect  the  meter  (this  is  espe- 
cially true  in  small  plants'),  giving  the  meters  at- 
tention only  when  compelled  to  do  so  by  the  extreme 
slowness  or  stopping  of  the  meter,  or  the  excessive 
complaints  of  the  customer.  Careful  attention  to 
the  calibration  of  meters  in  service  is  of  the  greatest 
importance  to  the  smaller  plants  and  cannot  be  too 
strongly  urged.  The  small  plant  is  the  one  which 
can  least  afford  to  stand  a  large  slow-meter  discount, 
as  the  measured  energy  is  usually  distributed  over 
a  large  area  and  measured  in  small  quantities. 

In  a  few  of  the  large  plants  in  this  country  this 
question  is  receiving  careful  attention,  and  a  well- 
organized  corps  of  meter  attendants  is  in  charge 
of  the  meters  in  service.  Broadly  speaking,  there 
are  two  methods  of  testing  meters  in  general  prac- 
tice in  these  plants.  The  practice  of  testing  meters  in 
a  shop  and  substituting  them  in  place  of  meters 
about  which  complaints  have  been  received  from  the 
customer,  or  concerning  which  a  suspicion  of  inac- 
curacy exists  upon  the  part  of  the  company,  is  per- 
haos  the  most  generally  used  method.  There  are 
other  companies,  however,  which  have  competent 
meter  attendants  who  check  the  calibration  of  the 
instruments  where  installed  in  service.  This  latter 
method  presents  some  advantages  over  the  first- 
mentioned  method,  in  that,  in  a  majority  of  cases,  the 
meter  can  be  corrected  in  service  in  a  much  shorter 
time  than  would  be  required  to  remove  the  instru- 
ment from  the  line  and  take  it  to  the  shop ;  and. 
further,  it  avoids  any  danger  of  damaging  or  im- 
pairing the  accuracy  of  the  meter  by  the  rough 
handling  it  might  receive  in  being  reinstalled.  We 
believe,  however,  that  either  of  the  above  methods 
is  very  fruitful  of  good  results  if  carefully  and  in- 
telligently carried  out,  and  a  large  percentage  of 
the  now-existing  meter  losses  couid  be  reduced  to 
a  few  per  cent.  In  some  cases  this  examination  of 
the  meter  is  not  made  except  at  intervals  of  as  much 
as  two  years,  while  in  other  cases  the  instruments 
are  examined  as  often  as  every  six  months,  and  in 
still  other  cases  no  examination  is  ever  made,  except 
when  the  company  is  forced  to  do  so,  either  by 
complaint  of  the  customer,  or  because  of  their  own 
doubt  regarding  the  accuracy  of  the  meter.  We  be- 
lieve that  a  uniformity  in  the  periods  of  examination 
of  the  meters  would  be  fruitful  of  good  results  in 
every  case. 

The  tendency  of  meters  to  register  slow  on  light 
loads  after  operating  in  service  is  well  known,  and 
the  light-load  accuracy  of  the  meter  should  receive 
much  more  attention  than  is  required  for  larger 
loads.  By  carefully  watchino-  the  light-load  accu- 
racy of  the  meters  a  large  per  cent,  of  the  meter 
loss  can  be  eliminated,  and  for  this  reason  it  is  sug- 
gested that  a  more  frequent  inspection  of  the  light- 
load  accuracy  of  the  meter  be  made.  This  inspec- 
tion could  be  easily  and  quickly  conducted  to  a  fair 
degree  of  accuracy  by  an  inspector  provided  with 
a  standard  lamp,  a  stop  watch  and  an  indicating 
voltmeter.  Provisions  could  be  made  for  inserting 
the  lamp  in  circuit  where  the  meter  is  installed,  and 
it  would  require  but  a  few  minutes  to  check  the 
calibration  of  the  meter  and  make  any  necessary 
corrections  on  light  loads.  This  class  of  inspection 
could  be  conducted  at  much  smaller  intervals  of  time 
than  the  regular  or  more  thorough  examination.  In 
many  cases  it  could  be  conducted  with  good  profit 
at  intervals  of  from  four  to  six  months,  depending 
upon  the  conditions  under  which  the  meter  is  in- 
stalled, followed  with  a  more  thorough  examination 
of  the  meter  at  intervals  of  a  year  and  a  half  or 
two  years.  With  means  at  hand  for  renewing  worn- 
out  parts,  such  as  the  jewel  and  shaft,  the  meter  at- 
tendants should  be  able  to  keep  the  meters  in  rea- 
sonably accurate  calibration. 

It  cannot  reasonably  be  expected  that  the  entire 
meter  slowness  can  be  changed  into  profit;  but  we 
believe  that  by  giving  the  meters  careful  and  in- 
telligent attention  by  any  of  the  above  methods,  a 
large  percentage  of  this  loss  can  be  converted  into 
profit.  While  it  is  the  effort  of  meter  manufacturers 
to  extend  the  life  and  accuracy  of  their  product,  and 
of  some  manufacturers  to  provide  ready  means  of 
making  renewals  of  worn  parts,  so  that  with  a  rea- 
sonable amount  of  attention  the  life  of  the  meter 
will  be  greatly  increased,  yet  it  cannot  be  justly 
expected   by   the   central-station   men   that   a    meter 


167 

can  be  produced  that  will  last  for  years  and  give 
good  results  without  giving  the  calibration  any  at- 
tention. 

We  believe  in  promoting  the  confidence  of  the  cus- 
tomer by  accurate  and  reliable  measurements,  and 
that  a  most  thorough  study  of  the  meter  losses  that 
are  existmg  in  many  of  the  plants  at  present  should 
be  urged  by  the  central-station  men,  and  to  the  ac- 
complishment of  this  end  we  feel  that  the  metering 
of  the  entire  distribution  of  the  plant  is  of  the  most 
vital  importance,  together  with  the  careful,  intelli- 
gent and  regular  examination  of  the  service  meters. 

Discussion. 

H  J.  Gille,  St.  Paul,  Minn.:  There  is  a  method 
we  have  introduced,  or  that  has  been  introduced  in 
quite  a  number  of  stations,  to  calibrate  meters  while 
on  the  line,  with  indicating  wattmeters.  We  are 
doing  that  with  a  double  shunt.  It  is  working  very 
successfully,  and  I  think  probably  it  is  one  of  the 
most  convenient  ways  to  check  up  a  meter  on  a 
system  that  I  know  of. 

Mr.  King:  Calibrating  meters  with  indicating 
standard  wattmeters  is  really  the  best  and  most 
accurate  method  of  accomplishing  results.  The  rec- 
ommendation of  using  a  standard  lamp  for  checking 
a  light  load  is  made  as  one  being  very  convenient 
for  the  small  central-station  people,  as  it  can  be 
done  very  quickly,  but  it  is  certainly  advisable  to 
install  meters  so  that  they  can  be  checked  with  the 
standard  wattmeter,  and  if  meters  can  be  installed 
under  such  conditions,  the  use  of  a  standard  watt- 
meter, would  be  much  preferable  to  the  use  of  a 
standard  lamp. 

President  E.  L.  Debell,  Sheboygan,  Wis. :  I  agree 
with  Mr.  Gille  in  regard  to  the  benefit  to  be  derived 
m  testing  meters  in  the  manner  he  explained.  There 
are  one  or  two  benefits  to  be  derived,  I  think,  other 
than  those  he  has  mentioned.  One  is,  that  by  test- 
ing the  meters  where  they  are  installed,  vou  not 
only  prove  the  accuracy  of  the  meter  itself,  but  at 
the  same  time,  if  there  is  any  loss  or  leakage  in  the 
house  wirin^g  you  will  be  able  to  detect  that  also; 
and  while,  if  there  is  any  such  leakage  or  loss,  the 
customer  should  properly  stand  it,  at  the  same  time 
It  is  to  the  material  interest  of  the  central  station 
to  look  out  for  any  such  defect  as  that  and  to  correct 
it. 

Professor  D.  C.  Jackson,  Madison,  Wis.:  I  was 
sorry  to  see  Mr.  King,  in  his  very  interesting  paper, 
recommend  the  testing  of  meters  on  light  loads  with 
a  standard  lamp  and  voltmeter  in  small  stations.  I 
think  that  the  advice  should  be  changed  to  the  use 
of  the  indicating  wattmeter.  It  costs  no  more  than 
an  indicating  voltmeter  of  good  quality,  and  every 
central  station  should  have  indicating  wattmeters 
for   checking  its   recording  meters. 

P.  H.  Korst,  Janesville,  Wis.:  I  would  like  to 
inquire  of  those  members  who  make  a  practice  of 
checking  their  total  output  with  the  amount  of  cur- 
rent sold  as  shown  by  the  meter  at  the  consumer's 
end,  what  proportion  those  amounts  are,  and  how 
they  vary,  that  is,  what  difference  there  is  with 
direct   and  alternating   currents? 

F.  W.  Bowen,  Kenosha,  Wis. :  If  one  would 
adopt  a  uniform  method  of  accounting  for  the  watt 
consumption  on  whatever  he  is  burning,  and  simply 
use  that  standard  straight  through,  whether  it  be  right 
or  wrong,  he  will  always  find  a  means  of  compari- 
son. There  are  very  many  small  central  stations 
that  have  no  station  meters,  and  the  only  way  in 
which  we  can,  of  course,  determine  our  output  is 
the  usual  formula ;  but  by  always  using  the  same 
formula  for  obtaining  output  we  can  reasonably  de- 
;,ermine  our  losses  when  we  compare  with  our  con- 
sumer's meter,  and  I  think  the  gentleman  could  do 
the  same  thing  with  a  portion  of  his  output  and 
still  have  a  reliable  basis  upon  which  to  compute 
liis  losses. 

H.  C.  Wirt,  Schenectady,  N.  Y. :  Here  is  a  report 
from  a  correspondent  of  mine,  wdiich  bears  on  the 
subject:  "Year  ended  June  30,  1900 — Kilowatt- 
hours  produced  at  switchboard  for  commercial  light- 
ing, only  729,923,  as  per  meter;  kilowatt-hours  reg- 
istered by  meter  at  consumer's  lamp  installations, 
309,001  kilowatt-hours,  showing  a  loss  in  transmis- 
sion of  58  per  cent.,  leaving  available  for  sale  42 
per  cent.  Part  of  this,  of  course,  is  line  loss,  part 
accounted  for  by  slow  meters,  and  a  large  part  core 
loss.  For  the  year  ended  June  30,  1901,  produced 
at  switchboard,  671,006  kilowatt-hours ;  registered 
by  consumers'  meters,  393,222.6  kilowatt-hours, 
showing  a  loss  in  transmission  of  41%  per  cent,, 
leaving  available  for  sale,  58%  per  cent."  This  is 
an  eastern  station,  and  is  not  any  worse  than  prob- 
ably some  of  your  western  plants. 

C.  H.  Williams,  Madison,  Wis. :  At  the  Madison 
station  we  have  both  our  alternating  and  direct- 
current  meters  checked  by  the  switchboard  meters, 
and  all  our  consumers  have  the  meters.  We  sep- 
arate out  our  losses,  taking  the  core  losses,  trans- 
formers, meter  and  shunt  losses,  etc.,  both  for  the 
direct  and  .alternating  current.  The  registration  of 
the  consumers'  meters  compared  with  the  registra- 
tion of  the  station  meters  is  75  to  80  per  cent. ;  and 
on  the  direct  current  and  power  is  from  85  to  90 
per  cent.  The  transformer-core  losses  are  from  five 
to  seven  per  cent,  of  the  output,  and  the  meter-shunt 
losses  run  from  three  to  five  per  cent,  on  the  alternat- 
ing. That  brings  the  loss  unaccounted  for  down  to 
about  10  per  cent. 

Professor  Jackson :  Even  to-day,  after  all  the 
talking  in  this  convention  and  other  conventions, 
more  work  is  done  toward  improving  the  steam 
engine  in  the  station  to  the   last   economy    than  in 
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all  the  rest  of  the  plant  put  together,  and  yet  the 
steam  engine  is  the  place  where  the  least  can  be 
gained  ordinarily  for  a  given  amount  of  expenditure 
of  labor  and  money.  Now,  then,  the  station  watt- 
meters will  go  further  than  anything  else  toward 
enforcing  the  lesson  upon  the  manager's  attention 
that  it  is  not  the  engine  that  is  at  fault,  but  that  it 
is  the  fireman  that  is  at  fault;  the  transformers  are 
at  fault  and  the  meters  arc  at  fault. 

H.  L.  Doherty,  Denver,  Colo.:  One  pomt  I 
want  to  make  is  the  ability  we  have,  by  a  little 
trouble,  of  separating  our  accounted-for  losses  and 
deducting  them  from  what  would  otherwise  go  into 
unaccounted  losses.  Vou  can  calculate  the  core  loss 
of  your  transformer  to  reasonable  accuracy;  you 
can  also  calculate  the  shunt  loss  of  your  meters  and 
the  resistance  loss  of  your  lines,  and  the  difference 
will  represent  your  theft  of  current  and  the  faulty 
registration.  If  you  do  not  separate  out  the  core 
losses,  which  are  a  constant,  regardless  of  the  amount 
of  current  you  sell,  vour  real,  unaccounted-for  cur- 
rent will  vary  considerably,  in  different  months  in 
the  year,  on  a'  percentage  basjs,  because  in  the  winter 
lime  your  lights  will  average  more  than  an  hour's 
use  in  western  central  stations,  and  in  the  summer 
time  they  will  average  less  than  an  hour— the  dif- 
ference may  be  as  much  as  four  times,  the  maximum 
four  times  greater  than  the  minimum.  Now,  if  you 
are  selling  no  current  at  all,  your  core  loss  would 
represent  100  per  cent,  of  the  output  of  the  station, 
and  it  would  be  all  loss,  and  loss  in  the  transmis- 
sion is  largely  a  factor  of  how  long  your  connected 
load  is  used.  With  transformer  capacity  equal  to 
your  connected  load  and  a  core  loss  of  two  per  cent., 
that  alone  amounts  lo  10  kilowatts  per  lamp  per 
year.  Now,  the  average  use  of  lamps  in  these 
western  central  stations  is  about  18  kilowatts  per 
year.  Among  those  lamps  you  will  have  a  great 
many  that  do  not  use  one  kilowatt  per  lamp  per 
year';  you  sell  this  one  kilowatt  for  20  cents,  but  you 
must  send  from  the  station  11  kilowatts  to  supply 
that,  so  you  are  getting  from  the  consumer  a  return 
of  less  than  two  cents  per  kilowatt,  while  if  a  man 
uses  18  kilowatts  vou  are  sending  from  your  station 
28  10  supply  him.  and  if  you  are  getting  20  cents 
a  kilowatt  hour  for  current  sold,  you  arc  getting 
16  or    17  cents  per  kilowatt   for  current    generated. 

1  believe,  in  a  general  way,  a  meter  should  be  as 
light  as  possible;  the  moving  parts  should  be  as 
light  as  possible,  because  the  weight  of  the  moving 
Iiarts  has  most  to  do  with  the  wear  of  the  lewcl : 
and  the  meter  should  have  a  low  shunt  loss,  for  the 
sake  of  economv. 

I  believe,  with  our  modern  induction  meters,  it 
is  possible  to  register  the  current  to  a  point  of 
accuracy  which  leaves  very  little  to  be  desired  1 
believe  that  our  present  induction  meter,  with  dust- 
proof  case  and  with  light  moving  parts,  well  built 
to  start  with  with  permanent  magnets  that  are  per- 
manent, should  run  three  to  five  years  without  any 
attention   whatever. 


New  Western  Managerfor  Electric  Stor- 
age Battery  Company. 

The   interesting  announcement   is   made   that    Mr. 

G.  H.   Atkin.   at  present  general    western   agent   for 

llic    Electric   Vehicle   company   of   New   York,    with 

^^^^  office  in   Chicago,   has   been 

^^^^^^^^  appointed    manager    of  the 

^^^^^^^^^  Chicago   office         the   Elec- 

^^^Pl^^^^k  Storage    Battery 

I         ^       ^^^^      pauy    of    Philadelphia.     Mr. 

/  V|  ^^  ^^^^k     Atkin,     whose     portrait 

Vftr      ^^^^H     given     herewith,     will     lake 

^k     ^^^^H    charge    of    the    storage-bal- 

^^^^T]^^^^^^!  company's    affairs     in 

^^^K^^^^^^^K  /Ltkin  a 

^^^^^^^^^V  He    entered    the 

^^^^^^^^^  the  Thomson-Houston  com- 

^^^^^^  pany  in   1890  and  remained 

G.   H.  ATKIN.  with  that   company  and  its 

successor,  the  General  Electric  company,  until 
Ihe  fall  of  iSgg,  when  he  went  into  the  electric 
automobile  industry.  In  the  West  particularly  Mr. 
,'\tkin  is  well  known  and  well  liked.  His  friends 
predict  that  he  will  do  well  in  his  new  position. 
The  territory  covered  by  the  Chicago  office  of  (he 
Electric  Storage  Battery  company  extends  from  In- 
diana  to   Montana. 


Sublin   Hydro-electric  Plant  in   Switzer- 
land. 

Tile  Sublin  hydraulic  plant  w'hich  has  been  recently 
installed  in  Switzerland  is  used  to  furnish  light  and 
power  for  several  towns,  and  also  supplies  current 
for  the  new  Bex-Gryon-Villars  electric  railway.  The 
motive  power  is  supplied  by  the  .'Vvangon,  an  Alpine 
torrent.  ,'\  masonry  dam,  24  feet  long.  10  feet  high 
and  ciglil  feet  thick,  has  been  laid  across  the  stream, 
and  from  there  the  water  is  brought  by  an  under- 
ground canal  4,500  feet  long  to  the  main  reservoir, 
which  serves  as  the  starting  point  for  the  conduit 
that  supplies  the  turbines.  In  the  generating  sta- 
tion on  the  bank  of  the  stream  are  six  Escher-Wyss 
turbines  of  400  horsepower  and  600  revolutions, 
which  drive  six  dynamos,  including  four  Westing- 
house  three-phase  alternators,  used  for  the  light  and 
power  system,  and  two  direct-current  Thury  dyna- 
mos   for  the   electric   railway. 


Coal  Fields  of  the  United  States. 

rile  tliird  part  of  Ihe  twenty-second  annual  report 
tiyoo-igoij  of  ihe  United  States  Geological  Survey, 
dealing  with  coal,  oil  and  cement,  is  now  passing 
through  Ihe  press.  The  volume  is  the  answer  to 
many  requests  made  to  the  Geological  Survey  for 
information  concerning  the  coal  supply  of  the  coun- 
try, and  is  based  on  geographic,  geologic  and  trade 
relations.  The  introductory  part,  by  Dr.  Charles 
W  illard  Hayes,  geologist,  discusses  briefly  the  dis- 
iribulion,  development,  production  and  markets  of 
ihc  coal  fields  of  the  United  States. 

The  total  coal  areas  foot  up  some  280,397  square 
miles,  exclusive  of  Alaska,  and  exclusive  also  of  vast 
areas  of  lignite  coal,  not  strictly  comparable  with  the 
higher  grade  anthracite  and  bituminous  coals.  Of  this 
total  area,  approximately  55  per  cent,  is  probably 
productive.  The  rank  of  states  in  production  dif- 
fers greatly  from  their  rank  in  coal  area.  Thus, 
Pennsyh'ania,  ranking  seventh  in  coal  area,  was 
easily  first  in  production  in  1900,  with  a  little  over 
132,000,000  short  tons  out  of  a  total  production  of 
aliout  241,000,000  tons.  The  same  thing  is  true  of 
the  Northern  Appalachian  field  as  a  whole,  which, 
third  in  area,  ranks  first  in  tonnage  and  value  of 
product — a  result  due  to  proximity  of  market,  suita- 
bility of  coal  to  fuel  requirements,  and  relative 
quantity  of  workable  coal  per  square  mile  of  pro- 
ductive area.  The  anthracite  field  consists  of  sev- 
eral long,  narrow  basins  in  Eastern  Pennsylvania. 
Several  small  basins  of  Triassic  rocks  in  the  Pied- 
mont region  of  Virginia  and  North  Carolina,  con- 
taining an  aggregate  of  about  1,000  square  miles,  are 
coal  bearing. 

The  Appalachian  field,  subdivided  into  northern 
and  southern,  extends  from  Northern  Pennsylvania 
^^o  miles  to  central  Alabama,  embracing  portions 
of  nine  states,  and  containing,  approximately,  70,- 
8co  square  miles,  of  which  about  75  per  cent,  con- 
tains workable  coal.  The  northern  interior  field 
lies  wholly  within  the  state  of  Michigan,  with  an 
area  of  approximately  ir,ooo  square  miles.  The 
eastern  interior  field,  lying  in  Indiana.  Illinois  and 
Kentucky,  has  an  area  of  58,000  square  miles.  It  is 
estimated  that  about  55  per  cent,  of  this  area  is 
productive.  The  western  interior  and  southwestern 
fields  form  a  practically  continuous  belt  of  coal- 
measure  rocks,  extending  from  Northern  Iowa 
southwestward  S80  miles  to  central  Texas,  and  em- 
liracing  an  area  of  94,000  square  miles.  The  Rocky 
Mountain  fields  extend  from  the  Canadian  border 
southeastward  sonic  1,200  miles,  with  a  maximum 
breadth  of  500  miles,  and  aggregate  43,610  square 
miles.  The  San  Carlos  field.  El  Paso  County,  Texas^ 
and  the  Eagle  Pass  field,  extending  from  Uvalde 
County,  Texas,  75  miles  to  the  Rio  Grande  and 
across  into  Mexico,  properly  belong  lo  the  Rocky 
Mountain  field.  The  Pacific  coast  coal  fields  have 
a  total  area  of  about  1,000  square  miles,  with  the 
most  important  deposits  in  Washington,  a  few  de- 
posits in  extreme  Western  Oregon,  and  in  central 
and  southern   California. 

The  lignite-coal  deposits,  which  are  not  treated 
of  in  this  series  of  papers,  embrace  about  56.000 
square  miles  in  Montana,  the  Dakolas  and  Wy- 
oming; and  then  in  an  area  of  about  equal  extent, 
Ihcy  run  in  a  narrow  belt  from  the  Georgia-.Ma- 
bama  line  nearly  to  the  Mississippi,  and  then  west 
of  the  Mississippi  in  a  broader  belt,  from  Little  Rock 
southwestward  through  Arkansas,  Louisiana  and 
Texas. 

The  Appalachian  field  presents  certain  well- 
marked  types  of  coal,  which,  for  particular  pur- 
poses, are  regarded  as  .standard.  The  coal  of  the 
Connellsville  district  of  the  Pittsburg  bed  is  Ihe 
standard  for  coking  coal,  as  the  Pocahontas  coal 
.^f  West  Virginia  is  the  standard  for  steam  coal. 
The  northern  interior  field  of  Michi.gan  contains 
only  bituminous  coal — a  fair  steaming  fuel.  Tn  the 
eastern  interior  field,  the  largest  part  is  a  soft,  bitu- 
minous, fairly  good  steam  coal ;  then  there  is  the 
lilock  coal  in  Indiana,  and  also  numerous  small 
areas  of  cannel  coal,  valuable  for  gas  making  and 
for  domestic  purposes,  in  Kentucky.  The  coal  of 
the  western  interior  fields  is  fairly  uniform  in  com- 
position and  makes  a  fair  steaming  fuel.  In  the 
southwestern  interior  field  the  coal  varies  from  a 
soft  bituminous  in  Northern  Texas,  to  semi-anthra- 
cite in  Arkansas.  In  the  Rocky  Mountain  and  Pa- 
cific fields  the  coal  varies  from  lignite  to  anthracite. 
Owing  to  location  and  character  of  coal,  the  north- 
ern Appalachian  field  controls  the  coal  trade  of  the 
eastern  states,  sending  its  coal  to  the  seaboard  by 
the  trunk-line  railroads.  It  competes  with  the  in- 
terior coal  fields  to  the  west  by  way  of  the  Great 
Lakes  and  the  trunk-line  railroads,  and  to  the  south 
liy  way  of  the  Ohio  River.  The  Southern  Appa- 
lachian field  supplies  the  South  Atlantic  and  Gulf 
slates  as  far  west  as  the  Mississippi,  and  Dr.  Hayes 
thinks  this  field  will  in  time  support  a  large  export 
trade  lo  Central  and  South  American  ports,  and, 
after  the  isthmian  canal  is  built,  to  Pacific  coast 
I'orts  al.so.  The  markets  for  the  coal  of  the  north- 
ern and  eastern  interior  fields  are  chiefly  within 
their  own  limits,  and  they  are  in  more  or  less  of 
competition  with  the  Appalachian  coal  and  with  the 
natural  gas  of  Ohio,  Indiana  and  Kentucky.  The 
western  interior  coal  field  supplies  its  own  markets 
and  those  toward  the  north  and  west,  where  it  must 
compete  with  the  Rocky  Mountain  fields.  The 
southwestern  interior  field  has  but  little  competition, 
except  from  fuel  oil,  in  a  large  territory  toward 
the  south  and  west.  Practically  all  the  coal  fuel 
used  by  the  southern  transcontinental  railroads,  as 
well    as    the    Texas    roads,    comes    from    the    north 


Texas  and  Indian  Territory  fields.  Considering  the 
entire  region  between  the  Appalachian  coal  field  and 
the  Rocky  Mountain  fields,  there  is  observed  a 
general  movement  of  the  coal  westward,  a  tendency 
due  chiefly  to  the  higher  grade  of  the  eastern  coals, 
bill  also,  in  part,  lo  the  generally  lower  westward 
railroad  freights  and  lo  the  ease  of  westward  water 
transportation.  The  region  west  of  the  one-hun- 
dredth meridian,  about  half  of  the  area  of  the  Llnited 
States.  Alaska  excepted,  contains  less  than  20  per 
cent,  of  the  coal  fields.  The  development  of  the 
coal  resources  of  .Maska  is  as  yet  in  the  experimental 
stage. 

Away  with  Gloom! 

[Gilbert  Litlle  in  an  article  in  Feilden's  Magazine  of  London.) 

Memory  gilds  the  past  of  British  engineering; 
why  should  hope  not  brighten  the  centuries  to  come' 
In  spite  of  the  hundreds  of  articles  by  British  writers 
beliltlmg  British  enterprise,  trade  has  been  good 
employment  abundant,  money  cheap  and  widespread' 
So,  away  with  gloom;  the  British  engineer's  lack  of 
rashness  is  evidence  that  experience  has  taught  him 
to  take  heed  lest  he  stumble.  He  is  not  of  the  race 
of  mortals  who  become  old  in  their  vouth  and  die 
ere  middle  age.  Consilium  senum  est  sanum. 

In  the  hardest  days  of  the  chosen  people,  when 
the  tale  of  bricks  was  doubled,  Moses  made  his  ap- 
pearance. 

There  are .  not  bulrushes  enough  in  America  to 
hide  the  needful  "deliverers  of  the  people,"  strenuous 
men  like  Moses,  to  emancipate  American  workers 
from  the  sway  of  American  Pharaohs,  the  multi- 
millionaires. 

Our  Ainerican  and  German  rivals  shall  see  our 
Waterloo   in  the  industrial   war  when   mules   breed. 

I  cannot  imagine  the  heterogeneous  working  classes 
of  America  acting  homogeneou.sly  for  an  increase  of 
wages,  to  obtain  a  better  share  of  the  money  that 
creates  multimillionaires.  The  lion  may  lie  down 
with  the  Iamb,  but  the  combining  of  Turkish  and 
Greek.  German  and  French.  .American  and  Russian, 
Italian  and  Swedish.  Polish  and  Hungarian  work- 
men in  trades  unions,  is  impossible;  therefore,  these 
variegated  workers,  helpless  because  so  various,  will 
for  some  time  to  come  be  the  American  employers' 
licsl  hope  against  strikes. 


I 


Mr.  Arnold's  Career  Epitomized. 

Tn  an  appreciative  biographical  sketch  of  Mr. 
Bion  J.  Arnold  in  Cassler's  Magazine  for  March, 
ihe  writer.  Mr.  John  B.  O'Hara,  makes  this  epitome 
of  the  instructive  career  of  one  of  the  most  capable 
and  likable  electrical  engineers  of  the  day:  "L'n- 
llke  most  precocious  youths,  Mr.  Arnold's  early 
efforts  did  not  exhaust  his  capacity,  but.  contrary 
lo  the  g;eneral  rule,  were  really  indicative  of  the 
nossibllities  awaiting  development  with  maturity. 
Passing  over  an  educational  period  of  six  years,  wc 
find  him  at  25  chief  designer  of  a  large  iron  works  : 
at  27,  mechanical  engineer  for  a  steam  railroad,  and 
at  ,30.  consulting  engineer  for  a  large  electrical 
manufacturing  company;  at  31,  designer  of  the  In- 
tramural railway  power  plant  at  the  Chicago  World's 
Fair;  at  32,  an  independent  engineer;  at  33.  develop- 
ing and  successfully  exploiting  a  commercial  storage 
battery ;  at  34.  introducing  the  magnetic  clutch ;  at 
.16,  successfully  demonstrating  the  practicability  of 
long-distance  electric  railroading  by  equipping  the 
Ciiicago  and  Milwaukee  electric  railway;  at  39,  en- 
gaged in  equipping  60  miles  of  railroad  under  a  new- 
system  of  his  own  invention,  and  at  the  present 
time  consulting  electrical  engineer  for  several  steam- 
railway  companies,  among  them  the  Chicago.  Bur- 
lington and  Quincy  upon  the  equipment  of  one  of 
Its  mountain  lines,  and  at  the  same  time,  in  a  like 
capacity,  engaged  in  devising  a  feasible  plan  for 
electrically  operating  the  trains  of  the  New  York 
Central  railroad  In  and  out  of  New  York — a  problem 
of  great   difficulty  and  far-reaching  importance." 


I 


Swiss  Railroads  May  Be  Electricaliy 
Operated. 

Henry  H.  Morgan,  United  States  consul  at  Aarau, 
Switzerland,  in  a  report  dated  January  23d,  says  that 
at  a  recent  meeting  of  the  representatives  of  the  five 
largest  electrical-engineering  companies  of  Switzer- 
land, held  at  Olten,  the  question  of  replacing  steam 
with  electrical  power  on  the  Swiss  railway  system 
was  discussed.  The  representatives  of  a  firm  which 
makes  a  specialty  of  the  construction  of  turbines 
( having  lately  received  a  large  order  to  provide  tur- 
liines  for  Niagara  Falls)  proved  by  scientific  demon- 
stration that  the  power  which  could  be  derived  from 
Swiss  waterfalls  would  be  sufficient  to  generate 
enough  electricity  for  the  entire  railway  system  of 
the  country.  It  was  decided  to  follow  the  example 
of  Germany  and  constitute  a  society,  composed  of 
all  the  companies  interested,  which  will  furnish  the 
funds  necessary  to  investigate  the  subject.  The 
Aargauische  Nachrichten,  commenting  on  the  proj- 
ect, says:  "The  Swiss  government,  which  will 
within  a  few  years  be  the  owner  of  all  the  great 
Swiss  railway  lines,  is  aware  of  the  importance  of 
the  plan,  and  competent  officials  have  expressed  the 
opinion  that  the  authorities  will  not  fail  to  subsi- 
dize largely  the  intended  experiments.  The  question 
of  rendering  Switzerland  more  and  more  independent 
of  foreign  coal  by  transforming  her  waterpower  into 
electricity  is  of  vital  importance  for  the  country." 
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CORRESPONDENCE. 


New  York  Notes. 

New  York,  March  i. — In  the  round  of  festivities 
held  in  New  York  in  honor  of  Prince  Henry,  great 
ettorts  were  made  to  work  up  a  scheme  ot  decora- 
tion appropriate  to  the  occasion,  and,  as  might  liave 
been  expected,  the  part  played  by  electricity  in  pro- 
ducing beautilul  etiects  was  conspicuous,  ihe  dec- 
orations of  the  \\aldorf- Astoria  ballroom  on  last 
\\  ednesday  evening,  when  the  journalists  of  the 
Linited  States  joined  the  New  York  Staats  Zeitung 
in  extending  hospitality  to  the  German  prince,  were 
especially  noteworthy  for  their  electrical  effects, 
_\50O  incandescent  lights  being  arranged  about  the' 
room  in  festoons,  clusters  and  other  shapes.  A  great 
Prussian  eagle,  lighted  by  electricity,  was  placed 
over  the  seat  occupied  by  the  prince.  In  tact, 
wherever  a  touch  ot  life,  color  or  brilliancy  was 
needed,  it  was  supplied  by  electric  light.  A  line 
display  of  electrical  etfects  was  also  prepared  for 
the  Irving  Place  iheater,  which  the  prince  was  to 
have  honored  by  his  presence  on  last  Saturday  night. 

John  jM.  W  isker,  engine  driver  of  the  train  that 
crashed  into  another  in  the  New  Y'ork  Central  tun- 
nel at  fifty-sixth  street  and  Park  avenue  on  the 
morning  of  January  yth,  when  15  passengers  lost 
their  lives,  w^as  indicted  for  manslaughter  by  the 
grand  jury  yesterday.  Although  a  coroner's  jury 
and  the  state  railroad  commissioners  found  the  rail- 
road management  at  fault,  the  grand  jury  dismissed 
I  lie  complaint,  that  of  maintaining  a  public  nuisance, 
against  the  road  as  a  corporation.  Action  by  the 
Assemblj"  committee  on  railroads  on  the  Wainwright 
bill,  providing  for  a  change  in  motive  power  in  the 
New  Vork  Central  railroad's  Fourth  avenue  tunnel 
by  iMay  i,  1904,  has  been  postponed  at  the  request 
of  Mayor  Low,  who  states,  that,  judging  from  a  re- 
cent conference  held  by  him  with  J.  P.  Morgan  and 
Senator  Depew,  he  is  of  the  opinion  that  "all  would 
be  able  to  get  together." 

W  ork  continues  to  progress  rapidly  in  the  Rapid 
Transit  subway.  Two  of  the  headings,  between 
Thirt^'-fourth  and  Forty-first  streets  under  Park 
avenue,  have  met  and  now  there  is  a  continuous 
passage,  eight  by  2.2  feet  in  dimensions  under  the 
w'est  side  of  the  avenue.  This  section,  known  as 
No.  4,  is  that  of  Major  Ira  A.  Shaler,  and  it  was 
at  the  upper  end  of  this  section  that  the  recent 
disastrous    explosion   took  place. 

After  being  strongly  opposed  and  finally  amended, 
the  Stranahan  bill,  permitting  the  city  of  New  York 
to  grant  a  franchise  to  the  Pennsylvania  Railroad 
company  to  tunnel  the  Hudson  River  from  New 
Jersey  and  to  maintain  terminals  on  Manhattan 
and  Long  Islands,  has  been  passed. 

The  Automobile  Club  of  America  has  won  its 
fight  in  the  Senate  at  Albany  against  those  who 
would  restrict  the  speed  of  automobiles  beyond  the 
desires  of  the  members  of  the  club.  The  Cocks 
automobile  bill,  as  amended,  and  as  it  will  pass  the 
Senate,  provides  that  an  automobile  shall  not  exceed 
a  speed  of  eight  miles  an  hour  in  any  city  or  incor- 
porated village,  or  20  miles  an  hour  elsewhere,  and 
four  miles  an  hour  over  bridges.  In  cities  local 
authorities  may  permit  a  speed  exceeding  eight  miles 
an  hour.  The  penalty  for  a  violation  is  a  misde- 
meanor, the  first. offense  punishable  b}'  a  fine  of  $50 
and  subsequent  ottenses  by  a  fine  of  $50  or  six 
months'  imprisonment  or  both. 

Recently  issued  orders  of  the  Brooklyn  Rapid 
Transit  company  forbid  conductors  to  permit  any 
passenger  to  board  a  car  who  carries  a  bundle  that 
cannot  be  held  in  the  lap.  The  conductor  caught 
with  bundles  in  the  aisles  or  on  platforms  will  be 
suspended  for  an  indefinite  period.  The  order  reads, 
however,  that  a  conductor  must  accept  as  a  pas- 
senger a  person  with  a  transfer  from  another  line, 
although  carrj'ing  a  bundle  too  large  to  be  held  in 
the  lap,  but  such  transfer  must  be  turned  in  and 
reported  on  at  the  end  of  the  trip,  and  then  the 
conductor  who  originally  issued  the  same  will  be 
dismissed  from  the  sen'ice.  M.  L.  G. 


Canadian  Intelligence. 

Toronto,  March  i. — The  Toronto  and  Cornwall 
Electric  Railwaj^  company,  which  proposes  to  build 
a  line  from  Toronto  to  Cornwall  at  a  cost  of  $8,000,- 
tx^o,  with  branches  to  all  the  important  towns  and 
cities  through  ivhich  it  may  not  run,  has  had  its 
act  of  incorporation  granted  by  the  Ontario  Legis- 
lature. The  principal  incorporators  are  Sir  Richsrd 
Cartwright,  Ottawa ;  A.  J.  Jewell,  banker,  and  G.  E. 
Smith,  electrician.  Boston,  Mass ;  H.  N.  Smith,  Sa- 
lem, Mass..  and  R.  J.   Carson,  Kingston. 

The  Hamilton,  Grimsby  and  Beamsville  Electric 
RaUwaj'  company  reports  that  it  is  its  intention  to 
extend  its  line  from  Beamsville  to  St.  Catharines,  a 
distance  of  12  miles,  in  the  near  future. 

The  London  Railwaj'  company  (electric)  has  been 
incorporated,  but  had  to  accept  a  clause  reijuiring 
it  to  get  running  powers  over  local  lines  in  towns 
through  which  it  would  pass.  It  wanted  a  trunk 
line  from  London  to  Hamilton,  about  75  miles,  with 
a  number  of  branches  besides.  This  was  opposed 
by  the  Hamilton,  Ancaster  and  Brantford  Electric 
Railway  company,  which  is  applying  for  an  ex- 
tension of  time.  The  existing  street-railway  com- 
panies in  London,  Brantford  and  Hamilton  also 
opposed   it. 

ihe  Niagara,  St.  Catharines  and  Toronto  Railway 
company  proposes  to  extend  its  line  to  Hamilton  as 
soon  as  the  frost  is  out  of  the  ground. 


1  he  Goderich-London  Electric  Railway  company's 
bill  for  an  act  of  incorporation  has  passed  through 
the  Provincial  Legislature,  but  its  bonding  powers 
were    reduced   from    $25,000   to    $15,000   per    mile. 

:\\\  iniponant  electric-railway  bill  has  been  intro- 
duced in  the  Ontario  Legislature  by  the  government. 
It  amends  the  electric-railway  act,  and  provides  "that 
after  seven  years  from  the  date  of  the  notice  coii- 
lained  in  that  act  the  lieutenant-governor  shall  in- 
stitute an  inquiry  as  to  the  gross  earnings  of  the 
electric  railway,  and  where,  after  deducting  the 
working  e.xpenses,  it  is  found  to  exceed  10  per  cent, 
on  the  paid-up  capital,  a  reduction  in  tolls  and  fares 
shall  be  made,  until  the  probable  net  earnings  shall 
not  exceed  said  10  per  cent."  Provision  is  also  made 
that  after  such  reduction  an  increase  may  be  made 
if  it  is  shown  that  the  net  earnings  do  not  amount 
to  that  percentage.  The  company  shall  also,  on 
completion,  furnish  the  government  with  a  sworn 
statement  showing  cost  of  construction,  and  that  the 
work  was  done  only  after  tenders  were  called  for. 
.\  return  is  also  required  giving  details  of  the  stock 
and  bond  issue.  H. 


New  England  News. 

Boston,  February  28. — All  except  five  of  the  150 
suns  arising  from  the  Boylston  street  subway  explo- 
sion in  1S97  have  been  settled.  In  the  89  cases  in 
w  r.ich  the  Edison  Illuminating  company  figured,  the 
addamnuni  amounted  to  $1,457,500.  Thirty-five  new 
claims  that  were  recently  instituted  have  been  set- 
tled and  no  others  will  be  received.  In  most  cases 
the  settlements  were  for  much  less  than  the  dam- 
ages claimed,  but  the  amounts  have  not  been  made 
public. 

Last  week  (Friday)  the  Boston  Elevated  Raihvay 
company's  city  system  was  tied  up  for  50  minutes 
by  tne  breaking  of  a  connecting-rod  strap  on  a 
I, ..co-horsepower  engine  at  the  central  station.  The 
throttle  valve  was  broken  off  by  the  broken  rod  and 
tne  power  house  was  filled  with  steam,  necessitating 
the  stopping  of  all  except  three  of  the  nine  engines 
and  generators  until  the  right  valve  could  be  reached 
and  closed.  No  one  was  hurt.  The  generator 
coupled  to  the  damaged  engine  was  not  injured. 
Brookline  cars  were  also  affected,  but  the  other  out- 
of-town  lines  were  not. 

The  Worcester  (Mass.)  Electric  Light  Depart- 
ment, the  Worcester  Gas  Light  company  and  the 
Consolidated  Street  Railway  company  are  very  much 
exercised  over  electrolysis.  The  gas  pipe  which  sup- 
plies gas  for  the  passageway  under  the  Franklin 
street  bridge  in  that  city  was  eaten  away  and  the 
escaping  gas  was  ignited  a  few  nights  ago.  A  flame 
shot  several  feet  into  the  air,  to  the  consternation 
ot  people  in  that  vicinity.  It  is  believed  that  the 
trouble  was  largely  caused  by  defective  insulation 
on  the  hangers  carrying  the  railway  company's  trol- 
ley wire.  I  he  gas  pipes  were  in  contact  with  the 
ironwork  of  the  bridge.  Both  the  ironwork  on  the 
bridge  and  the  pipe  have  been  eaten  by  the  current. 
People  have  received  slight  electric  shocks  from  the 
bridge,  and  the  city  authorities  have  requested  the 
railway  company  to  insulate  perfectly  the  trolley 
wire.  Superintendent  Knight  of  the  street-lighting 
department  of  the  city  believes  that  perfect  bonding 
of  the  rails  and  large  return  feed  wires  will  effectu- 
ally prevent  trouble  from  electrolysis.  The  railway 
company  proposes  to  do  everything  possible  to  pre- 
vent  further   trouble. 

The  heavy  snowstorm  of  last  Saturday  caused  con- 
siderable delay  to  the  electric-car  service  in  Eastern 
Massachusetts  and  Rhode  Island.  In  several  towns 
the  electric  systems  were  tied  up  during  most  of  the 
day  and  night,  but  traffic  was  resumed  the  follow- 
ing da3^ 

The  New  Y"ork,  New  Haven  and  Hartford  Rail- 
road company  is  to  establish  three  sub-power  stations 
for  its  third-rail  electric  system  between  Hartford 
and  Bristol,  Conn.  At  present  the  power  is  all  gen- 
erated at  Berlin,  but  the  loss  of  efficiency  has  led 
the  company  to  decide  upon  placing  sub-stations  at 
Hartford,  New  Britain  and  Bristol.  Each  will  be 
equipped  with  a  rotary  transformer  and  will  receive 
the  current  from  Berlin  by  overhead  wires.  B. 


From  the  Buckeye  State. 

Columbus,  Ohio,  March  i. — The  Powell-Crosley 
case  was  argued  in  the  Supreme  Court  a  few  days 
ago.  This  is  the  case  in  which  the  Cleveland  and 
Cincinnati  Railway  company  attempted  to  gain  an 
entrance  to  Cincinnati,  and-  was  refused  by  both 
the  city  authorities  and  the  Probate  Court.  It  is 
not  clear  whether  the  road  will  always  be  used  as 
an  electric  line,  and  this  has  been  the  basis  of  the 
argument,  although  it  is  the  intention  to  operate  it 
with    electricity.     The    decision    will    be    interesting. 

Senator  Longworth  has  introduced  a  bill  in  the 
Legislature  which  makes  it  an  offense  to  steal  elec- 
tricity by  tapping  wires,  and  the  measure  has  been 
passed  by  that  body. 

The  Cole  excise-tax  bill,  which  imposes  a  tax  of 
one-half  of  one  per  cent,  on  the  gross  receipts  of 
public-service  corporations,  has  been  passed  by  the 
House  of  Representatives.  It  extends  to  railroad, 
express,  electric-railroad,  telephone,  telegraph,  gas, 
electric-light,  messenger,  signal  and  pipe-line  com- 
panies. It  is  estimated  that  it  will  increase  the 
taxes  on  this  class  of  corporations  from  $500,000  to 
$1,200,000  a  year.  However,  it  is  expected  that  the 
bill  will  meet  with  violent  opposition  in  the  Senate. 

The  Suburban  Traction  company  of  Cincinnati  has 
given   a  trust  deed  upon  all  its  property  to   secure 


a  bond  issue  of  $600,000.  The  Cincinnati  Tiust 
company  is  named  as  trustee. 

1  he  Columbus,  London  and  Springfield  cars  will 
be  equipped  with  air  brakes,  and  the  controller  will 
be  so  arranged  that  the  motorman's  hand  must  be 
on  the  lever  all  the  time,  or  by  automatic  action 
the  car  will  stop.  This  is  designed  to  prevent  ac- 
cidents. Ihe  company  is  arranging  to  operate  ex- 
press cars  from  Columbus  to  Dayton  when  the  road 
.3   completed    between    Columbus    and   Springfield. 

Representative  Duval  has  introduced  a  bill  in  the 
House  of  Representatives  to  provide  for  the  forma- 
tion of  interurban  union-depot  companies,  "the  ene- 
mies of  the  bill  say  that  it  was  framed  by  an  asso- 
ciation of  interurban  interests,  and  that  this  bill 
gives  them  the  right  of  eminent  domain  and  per- 
petual franchises,  the  same  as  the  steam  roads  now 
enjoy. 

J.  S.  and  J.  W.  Barber  of  Columbus  have  been 
granted  a  franchise  by  the  city  of  Fostoria  to  erect 
a  hot-water-heating  plant  and  an  electric-light  plant 
there.  .   , 

a  IS  rumored  that  the  Carnegie  interests  will  build 
an  electric  line  from  Conneaut  to  Youngstown  for 
the  purpose   of   hauling   ore. 

Senator  Longworth  of  Cincinnati  has  introduced 
a  bill  in  the  Legislature  which  will  provide  that  com- 
panies owning  intersecting  lines  of  electric  road  may 
combine,  and  that  one  may  purchase  and  own  the 
stock  of  the  other.  The  present  laws  will  not  per- 
mit    this.  ; 

The  Newport  and  Alexandria  Traction  company 
of  Newport,  Ky.,  has  been  incorporated,  for  the  pur- 
pose ot  building  a  line  between  those  two  cities, 
john  Todd,  Frank  Thatcher,  A.  S.  Berry,  James 
Wright  and  others  are  the  incorporators.  The  capi- 
tal stock  will  be  $200,000.  It  is  said  work  will  be 
started  on  the  road  within  less  than  two  months. 

Director  of  Law  Beacon  and  J.  B.  Hoefgen  have 
filed  injunction  suits  in  the  Common  Pleas  Court 
at  Cleveland  against  the  Cleveland  Electric  Railway 
company  and  the  Cleveland  City  Railway  company, 
alleging  that  these  companies  are  using  unfair  means 
to  prevent  the  building  of  a  three-cent-fare  road. 
The  petitions  allege  that  large  amounts  of  money 
are  about  to  be  paid  to  property  owner's  to  induce 
them  to  withdraw  the  consents  they  have  given  the 
new  Hoefgen  company.  A  temporary  injunction 
was  allowed  until  an   investigation  can   be  made. 

0.  M.  'C. 


Information  trom  Indiana. 

Indianapolis,  March  3.— The  Terre  Haute  street- 
railway  strike  situation  is  more  strained  than  a  week 
ago.  Manager  Clark  has  withdrawn  his  consent  to 
a  consultation  with  outsiders  and  now  says  that  he 
will  only  deal  with  his  former  employes,  and  that 
he  will  not  consent  that  the  question  of  unionism 
be  raised.  This  permits  the  strikers  to  say  that 
Manager  Clark  wants  to  disrupt  organized  labor, 
thus  the  boycott  will  not  be  lifted,  ihe  coal  min- 
ers in  convention  at  Terre  Haute  refused  to  ride 
on  the  cars  and  voted  $1,000  in  aid  of  the  striking 
employes.  The  boycott  is  as  effective  as  when  it 
began,  and  merchants  are  complaining  of  loss  of 
business. 

The  defendants  in  the  suit  against  the  Indianap- 
olis and  Greenfield  Rapid  Transit  company  for  a 
1  eceivership,  accounting  and  damages  have  filed  an 
answer  making  a  general  denial.  The  case  promises 
to  throw  light  on  the  methods  used  in  getting  county 
franchises  in  the  early  stages  of  interurban-railway 
promotion. 

1  he  street-railway  situation  in  this  city  is  growing 
hiteresting.  Citizens  are  holding  meetings,  some 
in  tne  interest  of  the  new  Terminal  company,  and 
some  in  the  interest  of  the  local  company,  with  nu- 
merous demands  for  extensions.  The"  Terminal 
company  has  presented  a  form  of  contract  providing 
for  three-cent  fares. 

ft  is  practically  settled  that  if  the  owner  of  the 
Logansport  electric  railway  succeeds  in  compromising 
his  difterences  with  the  city,  he  will  arrange  with 
President  McCulloch  of  the  Union  Traction  com- 
pany to  push  the  construction  of  an  electric  line  be- 
tween Indianapolis  and  Logansport  via  Kokomo, 
Tipton  and  Noblesville,  a  portion  of  which  is  now 
under  construction  by  the  Union  Traction  company. 

Hundreds  of  tons  of  steel  rails  have  been  deliv- 
ered at  South  Bend,  Ind.,  and  St.  Joseph,  Mich.,  for 
the  early  construction  of  the  interurban  line  between 
South  Bend,  Mishawaka,  Elkhart  and  Goshen,  and 
also  the  e:!i;tension  to  St.  Joseph,  Mich.  Work  will 
be  pushed  as  soon  as  weather  permits  by  the  Indiana 
Railway  company. 

Four  suits  against  two  of  the  interurban  com- 
panies of  Indianapolis  have  been  filed  in  the  Federal 
court,  charging  the  companies  with  infringement  of 
patents.  Two  of  the  suits  were  brought  by  the 
Thomson-Houston  Electric  company  against  the 
company  operating  the  Greenfield  line  and  the  one 
operating  the  Greenwood  line.  In  each  of  these  suits 
th  plaintiff  states  that  it  owns  patents  on  what  is 
known  as  a  suspended  switch  and  traveling  contacts, 
used  in  the  operation  of  electric  cars,  and  that  the 
two  defendant  companies  are  using  infringing  con- 
trivances. The  Thomson-Houston  company  asks 
that  both  companies  be  restrained  from  further  use 
of  the  devices  and  that  they  be  required  to  turn  over 
all  profits  they  have  derived  therefrom.  The  other 
two  suits  are  against  the  same  companies  and 
l:rought  by  the  Sprague  Electric  Railway  Motor  com- 
pany of  New  Y'ork.  The  company  alleges  that  it 
owns  the  patent  on  a  motor  and  that  the  concern 
that  supplied  the  defendant  companies  with  motors 


170 


WESTERN     ELECTRICIAN 


March  8,  1902 


..uringed  on  the  patent.  The  company  asks  for  an 
injunction  against  the  two  interurban  companies. 
It  IS  reported  that  Sanders  &  Jforter  have  done 
much  of  tne  prehminary  work  toward  constructing 
tne  electric  power  house  near  South  Bend,  measur- 
ing 176  by  112  leet,  to  be  constructed  oi  steel  and 
concrete.  Work  on  the  dam  is  well  under  way,  it 
is  said.  It  is  estimated  that  this  enterprise  will  cost 
:f«)0o,00O.  1  he  promoters  think  that  the  factories  that 
will  come  to  bouth  Bend,  Alishawaka  and  Elkhart 
to  utilize  the  cheap  electric  power  will  increase  the 
population  ot  the   three  cities  40,000   within   a  few 


years. 


F. 


Northwestern  Notations. 


Minneapolis,  March  I.— The  Highland  Canal  and 
Water  Fower  company  of  Duluth  has  applied  to 
that  city  for  a  franchise  for  light  and  power.  The 
company  plans  to  bring  the  water  back  of  the  hill 
to  Uuluth  and,  dropping  it  down  in  the  city,  thereby 
create  an  enormous  waterpower.  There  is  a  stor- 
age area  of  40  to  50  square  miles,  which  will  hold 
water  enough  to  operate  a  30,000-horsepower  plant 
for  a  year  without  a  drop  of  rain  to  aid  it.  The  fall 
from  the  top  of  the  hill  back  of  the  city  to  the  plant 
will  be  735  feet. 

The  Lliippewa  Valley  Electric  Railway  company 
will  install  storage  batteries  at  Eau  Claire,  Wis., 
and  make  other  improvements.  The  line  is  to  be 
extended,  also,  with  Menomonie  as  a  possibility.  In 
Chippewa  Falls  it  will  be  extended  to  the  State 
School   for  Feeble-minded. 

Ihe  Houghton  County  Street  Railway  company 
of  Calumet,  Mich.,  will  extend  its  lines  to  the  .Portage 
Lake  ship  canal,  and  will  establish  service  between 
Calumet,  Houghton  and  Hancock.  ,    t-  1, 

A  large  dam  is  being  built  at  Hawk  Creek  tails, 
15  miles  from  Davenport,  Wash.,  which  will  develop 
electric  power.  There  will  be  a  perpendicular  fall 
of  65  feet  and  a  minimum  of  250  horsepower  gen- 

H.  b.  Maize  of  Chicago  is  negotiating  for  the 
purchase  of  the  electric-light  plant  at  Sturgis,  S.  D. 
He  will  add  to  the  equipment  and  contemplates  es- 
tablishing an  electric-railway  line  from  Fort  Meade 
through  Sturgis  to  the  Elkhorn  passenger  depot,  a 
mile  out.  ,    „   ^.     ,      , 

W.  L.  Roach,  J.  L.  Giesler  and  H.  F.  Giesler  have 
formed  the  People's  Light  and  Power  company  of 
Muscatine.   Iowa,   with  capital  stock  of  $50,000. 

On  April  14th  the  city  of  Des  Moines  will  vote 
on  the  petition  of  the  Cleveland  syndicate  for-  a 
street-railway  franchise.  The  mayor  had  intended 
that  the  matter  should  be  voted  on  at  the  general 
election  of  March  31st,  and  signed  a  notice  of  elec- 
tion for  that  date.  Later  he  reconsidered  and  set 
the  later  date.  The  syndicate  prefers  to  have  the 
matter  voted  on  at  the  general  election  and  threatens 
mandamus  proceedings,  alleging  that  once  the  mayor 
signs  the  document  it  becomes  an  official  act  and 
beyond  his  recall.  '^• 

PERSONAL. 

George  A.  Waddell  has  been  appointed  chief  elec- 
trician of  the  Merchants  and  Miners'  Transportation 
company,  Baltimore,  Md.  Mr.  Waddell  is  a  gradu- 
ate of  the  American  School  of  Correspondence  of 
Boston,  Mass. 

C.  F.  Benson,  who  has  been  general  manager  of 
the  St.  Cloud  (.Minn.)  Gas  and  Electric  company 
since  1883,  has  resigned,  and  George  E.  Macomber 
of  Augusta,  Maine,  is  in  temporary  charge  of  the 
plant  and  its  business. 

Jaque  Morgan,  former  city  electrical  inspector  of 
Kansas  City,  Mo.,  is  a  candidate  for  the  Demo- 
cratic nomination  for  city  attorney  in  that  city.  Mr. 
Morgan  is  a  practicing  attorney,  as  well  as  an  expert 
in.  electrical    matters. 

W.  H.  Williams,  an  engineer  of  the  Denver  Gas 
and  Electric  company,  was  killed  by  electricity  at 
the  company's  power  house  on  February  25th.  Mr. 
Williams  was  making  tests  of  a  transformer,  when 
by  mistake  he  came  in  contact  with  the  primary  cir- 
cuit. The  result  was  that  about  2,000  volts'  pressure 
passed  through  his  body,  killing  him  instantly. 

Among  those  in  attendance  at  the  banquet  of  the 
associated  committees  given  in  honor  of  Prince 
Henry  of  Prussia  on  the  evening  of  -March  3d,  at 
the  .\uditorium  Hotel,  Chicago,  were  Samuel  Instill, 
president  of  the  Chicago  Edison  company;  John  M. 
Clark,  chairman  of  the  board  of  directors  of  the 
Chicago  Telephone  company,  and  Clarence  Buck- 
ingham, president  of  the  Northwestern  Elevated 
Railroad  company. 

Captain  Francis  Pavy  died  on  February  21st  at 
his  home  in  England.  The  Iron  Age  states  that  he 
was  the  representative  of  the  Westinghouse  Electric 
company  in  England  and  that  he  was  closely  inter- 
ested in  a  number  of  railroads,  in  the  United  States 
and  Great  Britain.  Berly's  Universal  Electrical  Di- 
rectory gives  the  additional  information  that  Captain 
Pavy  was  chairman  of  the  New  General  Traction 
company  of  London  and  also  of  the  Coventry  Elec- 
tric  Tramways   company. 

C.  A.  Regenstein  has  been  added  to  the  teaching 
force  of  Lehigh  University  at;  South  Bethlehem,  Pa., 
and  will  conduct  classes  in  the  dynamo  and  elec- 
trical laboratories.  Mr.  Regenstein  graduated  from 
the  Massachusetts  Institute  of  Technology  at  Boston 
in  1899,  since  which  year  he  has  been  employed  with 
the  B.  F.  Sturtevant  company  of  Boston  and  with 


the  General  Electric  company,  in  whose  shops  a't 
Schenectady,  N.  Y.,  he  has  recently  had  charge  of 
some  important   tests  of  large  electrical  machinery. 

Jerome  Wheelock,  inventor  of  the  Wheelock  en- 
gine, died  suddenly  in  Worcester,  Mass.,  on  February 
26th.  He  was  born  in  Grafton,  Mass.,  in  1834,  and 
was  also  the  inventor  of  the  Wheelock  steam-cylinder 
packing.  In  1875  his  engine  brought  him  the  great 
gold  medal  of  progress  from  the  American  Institute, 
New  York,  and  he  received  a  medal  and  diploma 
at  the  Philadelphia  Centennial  exhibition.  He  also 
received  the  grand  prize  (.the  only  one  for  a  steam 
engine)  at  the  Paris  International  Exposition  of 
1878. 

Mr.  John  I.  Beggs,  who  for  some  years  has  been 
general  manager  of  the  Milwaukee  Electric  Railway 
and  Lighting  company,  has  been  elected  president 
of  the  company  and  will  still  retain  the  position 
of  general  manager.  Mr.  Beggs  becomes  president 
of  the  Milwaukee  Light,  Heat  and  Traction  com- 
pany, as  well  as  the  Milwaukee  Electric  Railway 
and  Light  company,  and  succeeds  William  Nelson 
(Tromwell  as  president  of  the  latter  company,  while 
Mr.  Ciromwell  takes  the  position  of  vice-president, 
formerly  held  by  Postmaster-general  Henry  C. 
Payne. 

Not  a  few  gentlemen  interested  in  electrical  or  al- 
lied pursuits  in  Chicago  are  alumni  or  former  stu- 
dents of  the  University  of  Rochester.  They  were  in- 
terested in  the  formation  of  a  Chicago  alumni  as- 
sociation at  a  dinner  at  the  Union  League  Club  last 
week.  Among  the  gentlemen  present  or  sending 
regrets  who  are  well  known  in  electrical  circles  were 
Enos  M.  Barton,  George  P.  Barton,  Charles  A. 
Brown.  C.  D.  Crandall,  M.  O.  Slocum,  H.  M.  Sage, 
E.  J.  Wallis  and  W.  A.  Kreidler.  Officers  for  the 
new  association  were  elected  as  follows :  President, 
Dr.  Alonzo  K.  Parker,  '66;  vice-president,  Chester 
D.  Crandall,  '79;  secretary,  Irving  Washington,  '83; 
treasurer,   George  A.   Coe,   '84. 


ELECTRIC  LIGHTING. 

The  city  of  Williamsport,  Md.,  will  expend  $5,000 
in    enlarging    its    electric-light    plant. 

The  Haileyville  Electric  Light  and  Ice  company 
of  Haileyville,  I.  T.,  is  reported  as  having  been  in- 
corporated, with  $50,000  capital  stock,  by  D.  M. 
Hailey,   L.    W.    Bryan    and  J.   Elliott. 

The  Oneonta  Light  and  Power  company  of  One- 
onta,  N.  Y.,  has  been  incorporated,  with  a  capital 
stock  of  $175,000,  to  furnish  light,  heat  and  power 
to  the  villages  in  Otsego  and  Delaware  counties. 

The  People's  Light  and  Power  company  of  Mus- 
catine, Iowa,  has  been  incorporated,  with  $50,000 
capital  stock,  by  J.  L.  Giesler,  president  and  man- 
ager,   and  W.  L.  Roach,  secretary  and  treasurer. 

A  report  from  Harrisburg,  Pa.,  states  that  the 
Lancaster  Valley  Electric  Light  company  has  been 
incorporated,  with  $60,000  capital  stock,  and  that  it 
has  bought  the  electric-light  plants  at  Manheim, 
Ephrata  and  Mount  Joy,  and  will  operate  the  sys- 
tems   from    a   central    plant. 

It  is  stated  that  some  of  the  merchants  of  Colo- 
rado Springs,  Colo.,  have  subscribed  $25,000  to  a 
fund  started  by  a  number  of  druggists  for  the  pur- 
pose of  erecting  an  electric-lighting  and  power  plant. 
The  proposed  plant  will  cost  $30,000.  F.  E.  Robins, 
A.  J.  Ward  and  F.  H.  Arcularius  are  on  the  com- 
mittee in  charge  of  the  fund. 

Fire  which  began  on  March  2d  caused  consider- 
able damage  to  the  plant  of  the  Oak  Park  (111.) 
Water  ana  Electric  Light  company.  The  flames 
started  near  the  switchDoard.  The  principal  loss 
was  to  the  dynamo  room,  and  a  number  of  sinall 
single-phase  alternating-current  machines  which 
weie  in  operation  there  were  damaged.  The  loss  to 
buildings  and  apparatus  is  estimated  at  about  $20,000. 

The  Conduit  Electric  Light  and  Power  company 
of  Baltimore,  Md.,  which  is  being  promoted  by 
Messrs.  Ormond  Hammond,  Williain  C.  Page, 
1  nomas  H.  Butler,  John  Gill,  Jr.,  and  James  H. 
Preston,  now  has  its  incorporation  bill  before  the 
corporations  committee  of  the  House  of  Delegates. 
It  is  hinted  that  rival  companies  are  causing  a  con- 
siderable amount  of  opposition  to  be  offered  to  the 
incorporation  of  the   Conduit  company. 

Not  only  will  there  be  no  extensions  in  the  electric- 
lighting  service  of  Chicago  at  present,  but  on  ac- 
count of  the  proposed  cut  in  the  annual  appropria- 
tion to  less  than  $850,000,  City  Electrician  EUicott, 
who  had  $938,140  last  year,  says  that  some  of  the 
lights  already  installed  will  be  discontinued.  For 
gas  $350,000  has  been  set  aside,  and  of  this  $200,000 
will  be  spent  for  maintaining  and  lighting  the  lamps, 
in  case  the  company  presents  no  bill,  the  extra  $150,- 
000  can  be  used  by  Mr.  Ellicott  for  electric  lighting. 

At  the  recent  celebration  held  in  honor  of  the 
centenary  of  Victor  Hugo,  at  Paris,  the  electrical 
illuminations  of  the  Place  des  Vosges  and  the  Hotel 
de  Ville  were  a  feature.  On  the  night  of  the  anni- 
versary several  searchlights  were  thrown  on  the  old 
Hugo  house,  while  on  the  fa?ade,  by  a  combination 
of  electric  lamps,  appeared  a  mauve-colored  muse 
on  a  golden  background,  holding  a  lyre.  At  the 
same  time  scrolls  bearing  the  names  of  the  poet's 
principal  works  were  lighted  around  the  square  and 
the  railing  around  the  Place  des  Vosges  burst  into 
a    multicolored    illumination. 


ELECTRIC  RAILWAYS. 

The  Cranberry  Lake  Railway  company  of  Emery- 
\'ille,  N.  Y.,  has  been  incorporated,  with  $80,000 
capital    stock. 

The  Newport  and  Alexandria  Traction  company 
has  been  organized  at  Newport,  Ky.,  by  A.  S.  Berry 
and  others.  It  is  intended  to  capitalize  the  company 
tor  $200,000. 

The  Staten  Island  Electric  Railway  company,  the 
New  York  and  Staten  Island  Electric  company  and 
the  New  Jersey  and  Staten  Island  Ferry  company 
-_,e   been  placed  in  the  hands  of  a  receiver. 

The  Chicago  City  Council  met  on  February  28th 
ind  after  briefly  considering  a  fare-compensation 
amendment  to  the  transportation  committee's  trac- 
tion report,  postponed  the  entire  discussion  on  the 
leport  to  JMarch  17th. 

Daily  press  reports  state  that  the  steam  chest  on 
the  principal  engine  in  the  power  house  of  the  (ioi)- 
solidated  Railway  company  at  Springfield,  111.,  burst 
on  the  afternoon  of  March  2d,  and  that  Uffie  Wietie, 
engineer,  was  seriously  scalded.  Traffic  on  all  lines 
was    suspended    for    several    days. 

The  Metropolitan  West  Side  Elevated  Railway 
company  of  Chicago  completed  its  fiscal  year  on 
i'ebruary  28th,  and  the  traffic  statistics  for  the  pe- 
riod show  a  good  gain  over  the  previous  year.  The 
daily  average  traffic  in  the  year  was  92,906,  as  com- 
pared with  86,731  in  1900-1901,  an  increase  of  7.12 
per  cent. 

An  electric-railway  line  connecting  Beaumont  and 
Port  Arthur  and  running  through  the  new  town  of 
Port  Neches,  which  is  being  established  about  10 
miles  south  of  Beaumont,  in  Texas,  is  being  pro- 
jected. The  capital  stock  of  the  company  will  be 
$700,000,  and  Mr.  C.  E.  Baker  will  be  its  general 
manager. 

H.  H.  Pearson,  representing  E.  C.  Jones  &  Co. 
ot  i\ew  York,  is  said  to  have  bought  the  Orleans 
..iiuoad  01  New  Orleans,  at  the  rate  of  $57  for  each 
$50  share,  the  purchase  price  amounting  to  $265,558. 
Jne  has  already  acquired  control  of  the  City  Railway 
of  New  Orleans,  and  will  take  possession  April  1st. 
it  is  said  that  iVir.  Pearson  intends  to  get  control  of 
all  the  New  Orleans  lines. 

The  board  of  directors  of  the  Chicago  City  Rail- 
way company  has  organized  for  the  present  year  by 
re-electing  the  following-named  officers  :  President, 
D.  G.  Hamilton ;  first  vice-president,  Joseph  Leiter ; 
second  vice-president,  William  B.  Walker;  treasurer, 
T.  C.  Penington;  secretary,  F.  R.  Greene;  general 
manager,  Robert  McCuUoch;  auditor,  C.  N.  Duffy; 
the  directors  have  also  declared  the  regular  quar- 
terly dividend  of  2Vi  per  cent,  on  the  stock,  payable 
on  March  31st.  This  continues  the  stock  on  a  nine 
per  cent,  dividend  basis  for  the  year  1902. 

The  Pacific  Electric  Railway  company  announces 
that  it  has  acquired  the  railroads  and  property  ot 
the  Los  Angeles  and  Pasadena  Electric  Railway 
company,  the  Pasadena  and  Mount  Lowe  Railway 
company  and  the  Pacific  Electric  Railway  company 
of  Arizona,  and  that  the  following  appointments  are 
effective:  Manager,  W.  H.  Smith;  chief  engineer, 
George  E.  Pillsbury;  auditor,  S.  C.  Baxter;  super- 
intendent mechanical  department,  C.  E.  Donnatin; 
superintendent  power  department,  J.  R.  Atchison; 
chief  electrician,   S.   H.  Anderson. 

What  is  believed  to  be  an  error  in  the  computa- 
tion 01  taxes  by  the  Illinois  State  Board  of  Equaliza- 
tion against  tne  Chicago  City  Railway  company  has 
been  aiscovered  by  County  Attorney  Sims,  and  if  it 
is  proved  that  the  apparent  discrepancy  in  the  figures 
e.\jsLS  in  tact.  It  is  said  the  railway  company  will  be 
obliged  to  pay  the  county  about  $350,000,  in  a.ddition 
to  tne  amount  assessed  against  it  tor  the  year  1901. 
Court  proceedings  have  been  begun  in  the  injunction 
case  before  Judge  Tuley  by  the  Chicago  Union 
Traction  company  and  the  Chicago  Consolidate.d 
i  raction  company  to  restrain  the  collection  of  taxes 
on  their  capital  stock  and  franchises,  approximating 
over  $400,000  for  the  year  1901. 

It  is  said  that  a  company  of  Chicago  capitalists, 
including  George  I.  Hicks,  E.  W.  Farnham  and 
others,  under  the  name  of  the  Sauk  County  Traction 
and  Power  company,  will  soon  begin  the  construction 
of  an  electric-railway  line  connecting  the  Dells  of 
Wisconsin  and  Devil's  Lake,  two  famous  summer 
resorts.  The  proposed  road  will  extend  from  Kil- 
bourn  to  Devil's  Lake,  by  the  way  of  Delton  and 
Baraboo,  a  distance  of  about  18  miles,  and  the  power 
for  furnishing  the  electricity  will  probably  be  secured 
from  a  dam  across  the  Wisconsin  River  at  Kilbourn. 
Besides  a  passenger  traffic,  the  company  expects  to 
do  a  freight  business,  connecting  with  the  Chicago, 
Milwaukee  and  St.  Paul  road  at  Kilbourn. 


PUBLICATIONS. 


Johnson  &  Morton  of  Utica,  N.  ¥.,  are  calling 
the  attention  of  the  trade,  by  means  of  a  mailing 
card,  to  their  standard  cut-out  boxes  and  tablets,  of 
which  they  make  560  styles  and  sizes. 

Paul  M.  Lincoln  of  Niagara  Falls,  N.  Y.,  has  is- 
sued a  booklet  descriptive  of  the  synchronizer  which 
he  manufactures.  This  instrument  is  used  in  a  sta- 
tion to  indicate  the  point  of  synchronism  and  the 
amount  the  incoming  alternator  is  running  too  fast 
or  too  slow.    The  pamphlet  contains  diagrams  and 
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illustrations  of  the  device  and  instructions  as  to  its 
use  and  construction. 

Bulletin  No.  100  of  the  Racine  Hardware  com- 
pany, Racine,  Wis.,  recently  issued,  contains  several 
good  illustrations  of  Racine  automatic  cut-off  vertical 
engines,  direct-connected  to  generators  of  different 
manufacture. 

The  Stuart-Howland  company  of  Boston,  Mass., 
has  recently  issued  a  332-page,  six  by  eight  inches, 
general  electrical  supply  catalogue,  bound  in  cloth, 
in  which  everj'thing  is  listed  alphabetically,  and  very 
generally  illustrated. 

The  Bullock  Electric  Manufacturing  company's 
calendar  card  for  March  in  its  "Great  Men  of  Sci- 
ence and  Engineering"  series  contains  a  portrait  and 
brief  account  of  Sir  Charles  Wheatstone.  The  Bul- 
lock company,  whose  main  offices  are  in  Cincinnati, 
Ohio,  also  issues  a  folder  containing  illustrations  of 
some  of  its  motors   and  generators. 

A  new  set  of  bulletin  sheets  is  being  distributed 
by  the  Cutler-Hammer  Manufacturing  company  of 
Milwaukee.  Wis.,  for  insertion  in  its  adjustable 
catalogue.  The  new  bulletins  are  descriptive  of  C. 
&  H.  compound  starting  rheostats,  non-reversible 
drum  controllers,  drum  controllers  with  two  revers'e 
speeds  and  rope-operated  reversible  drum  controllers. 

The  general  catalogue  of  electrical  supplies  for 
190T,  w-hich  has  just  been  issued  by  the  \Vestern 
Electric  company  of  Chicago,  is  quite  a  monumental 
trade  production,  both  as  to  size  and  contents.  Its 
pages  number  1,073  and  their  size  is  sMr  by  7%  inches. 
This  issue  combines  the  company's  three  catalogues 
on  electric-light  supplies,  general  house  goods  and 
street-railway  supplies  and  lists,  with  prices,  a  be- 
wildering variety  of  electrical  supplies.  The  mate- 
rials listed  are  arranged  in  47  divisions,  beginning 
with  annunciators,  bells  and  batteries  and  ending 
with  wire,  cords  and  cable.  Some  of  the  more  im- 
portant of  the  divisions  are  devoted  to  circuit-break- 
ers, conduit,  construction  material,  cut-outs,  cooking 
and  heating  apparatus,  testing  apparatus,  electro- 
plating outfits,  incandescent  lamps,  medical  appa- 
ratus, panel  boards,  push  buttons,  rubber  and  fiber 
material,  shades  and  fixtures,  switches,  telegraph 
instruments,  tools,  etc.  No  telephone  goods  are 
listed.  The  pages  are  profusely  illustrated,  cuts  be- 
ing given  of  nearly  all  the  different  stj'les  of  sup- 
plies. At  the  end  of  the  book  nearly  100  pages  are 
given  uo  to  verj-  complete  indexes,  which  allow  easy 
and  quick  reference  to  any  material,  its  code  word 
or  list  number.  .An  idea  of  the  comprehensivreness 
of  the  catalogue  may  be  obtained  from  the  fact  that 
the  list-number  index  shows  over  12.000  numbers. 
Several  wiring  tables  give  the  book  an  added  value 
as  a  reference  work.  As  a  whole  the  book  is  a  very 
mmnlete  compendium  of  the  principal  electrical  sup- 
plies on  the  market.  That  the  field  of  electrical 
manufactures  is  not  exhausted  in  compiling  this 
cataloeue.  how-ever.  is  evidenced  by  the  fact  that 
the  Western  Electric  company  also  issues  catalogues 
on  motors,  arc  lights,  incandescent  lamps,  arc-light- 
ing dynamos  and  generators.  As  frontispieces  are 
friven  two  views  each  of  the  comoany's  Chicago  and 
New  York  factories.  The  catalogue  is  bound  in 
neat.  ser\'iceable  cloth  covers,  making  it  a  volume 
suitable  for  an  engineering  library. 
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are  included  and  also  an  obituary  sketch  and  portrait 
of  the  late  Dr.  William  F.  Channing.  The  book  con- 
sists of  over  200  pages  and  is  neatly  printed  and 
bound  in  flexible  covers. 


TELEGRAPH. 


A  recent  consular  report  says :  "Vice-consul  Mac- 
kirdy  reports  from  Maskat.  December  24,  1901,  that 
the  government  of  British  India  has  laid  a  telegraph 
cable  between  Maskat  and  Jask.  Jask  is  situated  on 
the  Persian  coast,  140  miles  northwest  of  Maskat, 
and  is  a  station  on  the  main  telegraph  line  between 
British  India  and  Europe,  via  Teheran,  Persia.  The 
cost  of  a  telegram  from  Maskat  to  Washington, 
D.  C,  is  $1.13  a  word." 


SOCIETIES  AND  SCHOOLS. 

The  executive  committee  of  the  International  As- 
sociation of  Municipal  Electricians  met  at  Corning, 
N.  Y.,  Februan'  22d  and  selected  Richmond,  Va.. 
as  the  next  place  of  the  convention.  The  dates  fixed 
are   October  7th,   8th  and  gth. 

Registrar  N.  M.  Emery'  of  the  Lehigh  University 
at  South  Bethlehem,  Pa.,  is  sending  out  notices  of 
scholarship  offers  for  1902  and  1903.  The  offers 
include  five  scholarshiips  in  the  course  in  electrical 
engineering  at  $150  each.  The  scholarships  may  be 
gained  only  by  competitive  examination,  to  be  held 
at  the   university   on  June   19th,   20th  and  21st. 

The  official  report  of  the  sixth  annual_  convention 
of  the  International  Association  of  Municipal  Elec- 
tricians, held  at  Niagara  Falls,  N.  Y.,  on  September 
2-4,  1901,  has  been  issued.  It  gives  a  complete  ac- 
count of  the  proceedings,  with  addresses,  papers  read, 
discussions,    reports,    etc.     Portraits    of   the    officers 


MISCELLANEOUS. 


The  Magnetic  Electric  company  of  Pierre,  S.  D., 
has  been  incorporated,  with  a  reputed  capital  stock 
of  $5,000,000.  John  T.  Horn,  Smith  M.  Weed  and 
Oscar    Nelson   are   the   incorporators. 

The  Citizens'  Electric  company  of  Waukegan,  111., 
has  been  incorporated,  with  $5,000  capital  stock,  to 
operate  heat,  light,  power,  fuel  and  telephone  sys- 
tems. Fred  Barstow  and  others  are  the  incorpo- 
rators. 

An  ordinance  recently  passed  by  the  City  Council 
of  Oklahoma  City.  Oklahoma  Territory,  provides 
that  eveo'  person  who  engages  in  the  electrical  wir- 
ing of  buildings  must  have  a  license  and  must  give 
a  bond  to  the  city  for  the  sum  of  $1,000  for  the 
faithful  observance  of  the  ordinance.  The  office  of 
inspector  was  created  at  a  salary  of  $50  a  month. 

A  commission  has  been  sent  to  Chicago  by  the 
Treasury  Department  at  Washington  to  investigate 
telegraph-alarm  systems  with  a  view  of  adopting  a 
suitable  system  for  the  protection  of  government 
buildings.  A  system  will  be  selected  for  adoption 
at  the  temporary  postoffice  and  if  it  proves  a  suc- 
cess it  will  be  applied  to  the  new  Chicago  postoffice 
and  then  to  all  other  federal  buildings  in  the  coun- 
try where  there  are  vaults  and  large  amounts  of 
public  money  kept. 

Electric  car-inspector  signals  have  been  erected 
at  the  Union  Pacific  depot  at  Cheyenne,  Wyo.,  for 
the  purpose  of  protecting  car  men  while  passenger 
trains  are  at  the  depot.  These  signals  are  new  to 
the  railroad  field,  and  will  be  tried  for  the  first  time. 
They  consist  of  two  illuminated  signals  on  a  pole 
near  the  depot,  containing  the  letters  '"W"  and  "E," 
meaning  west  and  east-bound  trains.  When  a  pas- 
senger train  arrives  these  signals  are  illuminated, 
which  signifies  that  inspectors,  oilers  and  other  car 
men  are  at  work  on  the  train,  and  cars  should  not 
be  switched  until  these  men  are  through  and  the 
lights  are  out. 


TRADE  NEWS. 


The  Chicago  Arc  Lamp  company  has  been  incor- 
porated by  Max  Perwien.  Samuel  Korf  and  Henry  E. 
Cordell,  with  a  capital  stock  of  $10,000. 

The  Alphaduct  Manufacturing  company  of  New 
York  city  has  been  incorporated,  with  $50,000  capital 
stock,  to  manufacture  and  deal  in  electrical  supplies. 
Courtney  H^'de  and  others  are  named  as  directors. 

C.  A.  Sterling  is  said  to  have  bought  the  interests 
of  M.  I.  Vought  in  the  Vought-Berger  company  at 
La  Crosse,  Wis.,  the  transfer  including  all  the  patent 
rights  of  Mr.  Vought  on  all  electrical  appliances 
manufactured  by  the  company. 

The  Standard  Underground  Cable  company  of 
Pittsburg,  Pa.,  opened  an  office  in  Boston,  Mass., 
about  one  year  ago.  In  order  to  serve  its  customers 
better  during  the  ensuing  year  this  office  has  been 
moved  to  a  more  commodious  and  more  central  lo- 
cation at  loi  Milk  street,  in  the  Converse  building, 
where  the  company  will  be  pleased  to  see  or  hear 
from  the  public  at  any  time. 

Consul-general  Hanna  reports  from  Monterey, 
Mexico,  that  he  is  informed  that  James  Meehan  & 
Sons,  an  American  firm,  with  several  iron  pla,nts  in 
the  United  States  and  one  at  Monterey,  have  decided 
to  establish  a  plant  for  the  manufacturing  of  gas 
engines  at  Monterey.  The  capital  to  be  invested 
will  be  $250,000  Mexican  (about  $113,000  gold). 
Gas  engines  are  becoming  very  popular  in  Mexico 
and  many  are  in  use.  The  firm  expects  to  manu- 
facture all  sizes  and  various  designs. 

The  annual  report  of  the  National  Carbon  com- 
pany shows  net  earnings  of  $586,812  for  1901.  Divi- 
dends on  the  preferred  stock  were  paid  at  the  rate 
of  seven  per  cent.  The  assets  and  liabilities  balance 
at  $10,352,870.  The  capital  stock  consists  of  $4.=;oo,- 
000  preferred  and  $5,500,000  common.  The  follow- 
ing-named directors  were  elected :  James  Parmelee. 
Colonel  Mvron  T.  Herrick,  Colonel  Webb  C.  Haves. 
H.  E.  Hackenberg.  D.  D.  Hickey.  N.  C.  Cotabish. 
J.  S.  Carter.  C.  H.  Matthiessen,  John  S.  Bartlett. 
H.  H.  HamiU  and  A.  M.  Young. 

The  firm  of  Peden  &  Co..  doing  business  in  Hous- 
ton, Texas,  has  been  dissolved  and  is  succeeded  by 
the  Peden  Iron  and  Steel  company,  which  was  re- 
cently incorporated,  with  a  capital  of  $250,000.  The 
management  remains  unchanged,  with  the  following- 
named  officers :  President,  D.  D.  Peden ;  vice- 
president  and  general  manager,  E.  A.  Peden  ;  sec- 
retarj'  and  treasurer,  D.  D.  Peden,  Jr.     The  company 
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carries  on  a  supply  business  in  sheet  iron,  tin  plate, 
roofing  materials,  pipe,  fittings,  valves,  wire,  tele- 
graph and  telephone  supplies,  tools,  machinery,  etc. 
From  Karput,  Turkey  in  Asia,  United  States  Con- 
sul Norton  reports  that  a  demand  has  come  to  the 
consulate  for  small,  portable  steam  engines,  one  to 
three  horsepower,  which  are  desired  to  replace  hand 
power  in  several  of  the  local  industries.  Wood  is 
the  only  available  fuel.  The  entire  plant,  boiler  and 
engine,  should  be  compact  and  easily  portable.  The 
American  agency  would  gladly  receive  correspond- 
ence and  price  lists  for  such  engines  and  boiler  out- 
fits, with  agents'  rates.  Communications  can  be 
sent  in  the  care  of  the  consulate,  the  postoffice  ad- 
dress_  of  which  is  Mezreh,  Mamouret-ul-Aziz,  Tur- 
key  in   Asia, 

BUSINESS. 

A  book  of  information  on  alternating-current 
wattmeters,  treating  especially  of  the  Gutman  inte- 
grating altdrnating-current  wattmeters,  may  be  ob- 
tained by  dronning  a  card  to  the  Electric  Appliance 
company  of  Chicago. 

W.  N.  Matthews  &  Bro.  of  St.  Louis  state  that 
they  no  longer  handle  Cling-surface.  They  request 
that  future  orders  for  this  product  be  sent  direct 
to  the  manufacturers.  The  Matthews  Bros,  are  still 
agents  for  Stombaugh  guy  anchors.  Packard  lamps 
and    several    other  high-grade   specialties. 

The  Ball  Engine  company  of  Erie,  Pa.,  is  building 
for  the  new  station  of  the  Pennsylvania  railroad  at 
Camden,  N.  J.,  three  250-horsepower,  cross-com- 
pound engines,  each  arranged  for  direct  connection 
to  a  Westinghouse  alternator.  These  units  will  run 
in  parallel,  and  the  engines  will  be  fitted  with  speed- 
controlling   devices. 

The  Chicago  House  Wrecking  company,  which 
purchased  the  Pan-American  Exposition  buildings, 
together  with  the  machinery  and  appurtenances  used 
at  the  exposition,  is  now  offering  this  apparatus  to 
the  public.  Besides  engines,  dynamos,  motors,  arc 
lamps,  etc.,  the  company  offers  200,000  incandescent 
lamps  and  a  large  assortment  of  general  electrical 
supplies.  Those  interested  should  write  for  the 
company's   exposition    catalogue. 

The  Stuart-Howland  company  of  Boston  reports  a 
remarkable  growth  in  all  departments  of  its  business. 
Its  sales  last  ydar  showed  an  increase  of  120  per 
cent,  over  the  previous  year.  In  the  street-railway 
department  the  company  has  been  particularly  pros- 
perous, having  furnished  during  1901,  in  addition 
to  its  general  supply  business,  the  entire  overhead 
and  pole  equipment  (excepting  wire)  for  over  500 
miles  of  new  road.  The  company  carries  a  complete 
stock  of  all  kinds  of  electrical  supplies,  except  heavy 
machinery. 

The  Cutter  company  of  Philadelphia  is  distribut- 
ing a  half  million  postal  cards  among  its  customers. 
Each  postal  card  bears  a  small  cut  of  some  of  the 
apparatus  manufactured  by  the  company,  such  as 
flush  switches,  instruments  or  circuit-breakers,  in 
the  corner,  together  with  some  catchy  phrase  in  very 
small  type,  leaving  space  on  the  card  for  other  use. 
On  one  of  the  cards  the  legend  states  that  "The 
improved  C-S  flush  switch  of  to-day  is  a  very  dif- 
ferent proposition  from  the  C-S  switch  of  a  year 
ago.  We  recommend  and  sell  it."  This  advertising 
scheme  will  doubtless  prove  popular  with  the  com- 
pany's customers. 

The  Carpenter  Enclosed  Resistance  company  of 
79  East  One-hundred-and-thirtieth  street.  New 
York  city,  states  that  its  business  has  grown  so  fast 
during  the  last  few  weeks  that  it  has  been  obliged 
to  install  new  machinery,  etc.,  to  more  than  double 
its  capacity,  and  to  add  additional  space  for  man- 
ufacturing. Orders  received  by  the  company  for 
the  month  of  February  are  for  double  the  amount 
received  in  January,  and  four  times  the  amount  re- 
ceived in  December.  The  company  says  its  enclosed- 
type  resistances,  reversing  printing  press  and  crane 
controllers,  resistance  units  and  field  controllers  for 
large  dynamos  are  giving  the  best  of  satisfaction, 
and  result  in  increased  orders  from  old  as  well  as 
new  customers. 

Among  recent  orders  for  the  engine-type  gener- 
ators of  the  Crocker-Wheeler  company  of  Ampere, 
N.  J.,  are  the  following:  Pittsburg  Reduction  com- 
pany. New  Kensington,  Pa..  200  kilowatts;  National 
Mining  company.  Sygan,  Pa.,  400  kilowatts ;  Lake 
Shore  and  Michigan  Southern  railroad,  Collinwood 
shops,  Ohio,  400  kilowatts ;  Federal  Lead  company, 
Alton.  111..  300  kilowatts ;  Farrand  Organ  company, 
Detroit.  Mich.,  100  kilowatts:  Snellenbers  &  Co.. 
Philadelphia.  900  kilowatts ;  Harrisburg  Pipe  and 
Pipe  Bending  company,  Harrisburg,  Pa..  200  kilo- 
watts ;  American  Bridge  company.  New  York,  300 
kilowatts :  Allis-Chalmers  comnany,  Milwaukee, 
Wis..  300  kilowatts :  Hawley  &  Hooos.  New  York. 
75  kilowatts ;  Hall  of  Records,  New  York.  450  kilo- 
watts. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


693,841.  Current  Regulator  for  Electric  Transform- 
ers. Frederick  R.  M.  Cutcheon,  St.  Paul,  Minn. 
Application  filed  October  12,   1901. 

In  the  transformer  there  are  a  U-shaped  core,  a  primary 
coil  wound  on  the  yoke  of  the  core,  a  secondary  coil 
woand  on  the  prongs  of  the  core,  and  an  adjastable  arma- 
ture or  bar  working  in  the  field  of  the  secondary  coil 
and  serving  magoetically  to  short-circait  the  field  of  the 
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secondary  coil,   and,   by  adjustment,  to  vary  the  strenEth 
of  the  secondary  coil.     fSee  cut  on  next  page.) 

693-855.  Apparatus  for  Preventing  Collisions  at  Sea. 
Nicolas  Gherassimoff,  St.  Petersburg,  Russia. 
Application  filed  June  20,  1899. 

The  apparatus  comprises  with  a  ship,  a  feeler  consisting 
of  an  electrically  propelled  buoyant  body  connected  with 


the  ship,  collisioQ  and  depth-indicating  appliances  con- 
nected with  the  body,  aa  electrically  operated  collision 
and  shoal-water  indicator  on  board  ship,  comrolled  by  the 
collision  and  depth-iDdicating  appliances,  an  electric  cir- 
cuit including  the  appliances  and  indicator  and  means  for 
supplying  current  to  the  feeler  propeller  from  aboard  <fhip. 

693.863.     Automatic    Regulator    for    Storage-battery 
Systems    of    Distribution.     Charles    H.    Holder- 
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rieth,  Brooklyn,  N.  Y.,  assignor  to  the  United 
States  Battery  company,  New  York,  N.  Y.  Ap- 
plication filed  June  21,    1901. 

A  storage-battery  controlliDg  apparatus  js  described 
which  combines  a  s-vitcb  for  varying  the  nucnber  of  cells 
in  circuit,  a  motor  for  operating  the  same,  two  circuit- 
coDtroUtng  magnets  for  directing  current  through  the 
motor  in  opposite  directions  and  normally  prevented  from 
operation  by  being  energized,  and  a  device  responsive  to 
variations  in  potential  between  the  mains  and  circuits 
controlled  thereby  and  adapted  when  completed  to  neu- 
tralize the  two  circuit-controlling  magnets  respectively. 
(See  cut.) 

693,864.  Attachment  Plug.  Charles  F.  Howes, 
Cambridge,  Mass.,  assignor  to  the  Electric  Gas 
Lighting  company,  Boston,  Mass.  Application 
filed  April  28,  1900. 

Ad  electrical  attachment  plug  is  described  which  bas  a 
conductor  for  the  electric  wires  and  other  necessary  parts. 

693,889.  Telephone-exchange  Switchboard  System. 
William  S.  Paca,  Erie,  Pa.,  assignor  of  three- 
fourths  to  Peter  H.  Adams  and  John  Z.  Miller, 
Erie,  Pa.    Application  filed  March  15,  1901. 

The  system  combines  a  main  multiple  switchboard 
jacks  and  operators'  circuits,  a  common-battery  signal, 
mechanism,  circuits  connecting  subscribers'  circuits  with 
the  signal  mechanism  and  with  the  jacks  and  operators' 
circuits  on  the  main  switchboard,  an  auxiliary  switch- 
boird,  a  common-battery  signal  mechanism  therein,  and 
circuits  connecting  the  signal  mechanism  and  the  sub- 
scribers'circuits  at  the  main  switcliboard  with  sigaal  and 
subscribers'  circuits  at  the  auxiliary  switchboard. 


the  casing  and  thermometer  whereby  the  direct  passage  of 
heat  from  the  casing  to  the  thermometer  is  prevented. 

694,020.  Trolley-pole  Support.  Fisher  H.  Lippin- 
cott,  Philadelphia,  Pa.  Application  filed  July 
16,  1900. 

The  invention  consists  of  a  pivoted  trolley  pole,  spring- 
controlled,  laterally  elastic,  pivoted  levers,  a  winged 
collar  upon  the  pole  against  which  the  levers  are  adapted 
to  bear,  and  a  rope  connected  to  the  pole  and  secured  to 
the  free  ends  of  the  levers. 

694,041.  Sanitary  Shield  for  Telephone  Transmit- 
ters. Jean  B.  Tauveron,-  New  York,  N.  Y.  Ap- 
plication filed  May  18,  1901. 

The  shield  is  adapted  for  mouthpieces  of  telephones 
and  comprisesa  diaphragm,  a  diaphragm  holder  or  support 
provided  with  a  continuation  forming  a  wrapper  or  cover, 
and  means  for  holding  the  appliance  normally  in  a  sealed 
relation. 

694,068.  Incandescent  Lamp.  Eugene  McOuat, 
Maiden,  Mass.    Application  filed  June  15,  1901. 

A  bulb  for  the  lamp  has  a  broadly  extended,  flattened, 
spherical  surface,  immediately  above  the  source  of  light. 
The  neck  of  the  bulb  between  the  flattened  spherical  sur- 
face and  the  cap  is  contracted  to  receive  a  reflector, 
whereby  nearly  all  the  upward  rays  of  light  are  reflected. 
(See  cut.) 

694,075.  Electric  Motor.  Francis  A.  Pocock,  Phil- 
adelphia, and  Charles  W.  Kennedy,  Rutledge, 
Pa.,   assignors   to   the  Electric  Power   Develop- 


NO.  693,841. — CURRENT  REGULAT0R 
FOR   TRANSFORMERS. 


NO.    963,863. AUTOMATIC  REGULATOR  FOR  STORAGE- 
BATTERY   DISTRIBUTION. 


693,890.  Telephone-exchange  System.  William  S. 
Paca,  Erie,  Pa.,  assignor  of  three-fourths  to 
Peter  H.  Adams  and  John  Z.  Miller,  Erie,  Pa. 
Application  filed  March  15,   1901. 

A  main  multiple  switchboard  is  combined  with  a  drop 
mechanism  above  the  jack  mechanism  of  the  switchboard, 
subscribers'  circuits,  and  signal  circuits  leading  into  the 
main  switchboard  and  drop  mechanism,  an  auxiliary 
switchboard,  and  circuits  connecting  the  subscribers'  and 
signal  circuits  at  the  main  switchboard  and  drop  mechan- 
ism with  the  auxiliary  switchboard. 

693,916.  Conduit  for  Electric  Wires.  Edward  D. 
Speer  and  Horace  N.  Speer,  New  York,  N.  Y. 
Application  filed  October  25,   1901. 

The  duct  has  an  inner  tube  composed  of  a  longitudinally 
arranged  sheet  of  flexible  fireproof  material.  There  is  a 
waterproof  coating  and  a  layer  of  fireproof  cord  on  the 
tube  and  a  fireproof  cover  outside  of  the  cord. 

693,9 1 8.  Process  of  Forming  Bodies  by  Electro- 
deposition.  Carl  Steinweg,  Ltidenscheid,  Ger- 
many.   Application  filed  July  i,  1901. 

The  process  consists  in  providing  sheet-metal  matrices, 
partially  dividing  the  same  in  several  sections  by  a  series 
of  grooves,  electrodepositing  the  metal  upon  the  smooth 
surface  of  the  matrix,  and  tearing  out  the  several  sections 
of  the  same. 

693.975-  Electrical  Operating  Apparatus  for  Rail- 
way Gates.  Henry  C.  Lavery,  West  Superior, 
Wis.     Application  filed  February  15,  1901. 

Parts  of  the  apparatus  are  a  gale-operating  connection,  a 
series  of  fluid-pressure  actuating  devices,  valve  mechan- 
isms for  the  actuating  devices,  separate  valve-adjusting 
means  for  each,  a  traveling  actuator  for  the  adjusting 
means,  a  guideway  for  the  actuator,  a  series  of  armature 
trip  latches  associated  with  the  guideway  and  comprising 
means  for  tripping  the  same  in  either  direction,  a  series  of 
controlling  magnets  for  operating  the  latches,  means  for 
successively  energizing  the  magnets,  means  for  automat- 
ically cutting  the  magnets  out  of  play,  and  means  for  au- 
tomatically resetting  the  actuator  into  the  guideway. 

693,988.  Trolley  for  Electric  Cars.  Eugene  W. 
Taylor,  Spokane,  Wash.  Application  filed  De- 
cember, 26,  1900. 

The  electric  trolley-car  or  vehicle  system  described 
comprises  a  track,  a  trolley  wire  or  conductor,  and  a  trol- 
ley riding  on  the  wire  or  conductor  and  adapted  to  swing 
or  turn  laterally  thereon  as  a  pivot,  and  having  movable  or 
yielding  contacting  devices  with  unyielding  axes  to  pass 
the  vertical  supports  or  hangers  of  the  conductor.  The 
trolley  wire  has  at  curves,  switches  or  crossings  a  portion 
eccentric  to  or  outside  of  the  track  upon  which  the  car 
runs  to  cause  the  trolley  to  tilt  or  turn  to  one  side  to  pass 
horizontally  extending  guys  or  forks  of  the  conductor. 

693.9Q5-  Electric  Switch.  Thomas  H.  Brady,  New 
Britain,  Conn.  Application  filed  December  7, 
1900. 

A  knife  switch  has  a  male  member  with  a  broad  base 
and  inturned  downwardly  converging  spring  members, 
and  a  coacting  female  member  having  a  base  and  inturned 
upwardly  diverging  spring  members. 

694,018.  Electric-heating  Device.  Emil  Kastner, 
Berlin,  Germany.  Application  filed  June  17, 
1901. 

The  electric  heater  combines  a  portable  casing,  resist- 
ance wires  inclospd  therein,  a  thermometer  secured 
against  one  ''ide  of  the  casing  for  indicating  the  tempera- 
ture of  the  fluid  into  which  the  casing  and  thermometer 
are  plunged,  and  non-heat-conducting  material  between 


ment    company,    Philadelphia,    Pa.     Application 
'  filed  July  29,    1897. 

The  armature  and  field  magnets  of  the  motor  are  adapted 
to  rotate  in  opposite  directions.  There  is  a  tube  jour- 
naled  on  one  end  of  the  central  axle  to  which  the  hub  of  a 
wheel  is  secured.  The  tube  is  also  journaled  on  the  other 
end  of  the  axle  to  which  the  hub  of  another  wheel  is  se- 
cured. The  gear  is  secured  thereto,  and  the  tube  is  jour- 
naled on  the  axle  and  secured  to  the  armature.  Gearing 
connert°d  therewith  engages  with  the  gear. 

694,089.  Zinc  Element  for  Primary  Batteries.  Hora- 
tio J.  Brewer,  New  York,  N.  Y.  Application 
filed  November   18,   1901. 

A  zinc  electrode  for  galvanic  batteries  is  described.  It 
is  made  in  two  sections,  the  opposed  ends  of  which  are 
united  electrically  by  a  coupling  piece  of  conducting  ma- 
terial, A  covering  of  insulating  material  protects  the 
coupling  piece  and  the  lower  end  of  the  upper  section  and 
the  upper  end  of  the  lower  section, 

694,092.  Alternating  Electric-current  Induction  Ma- 
chine. Ernst  Danielson,  Westeras,  Sweden. 
Application   filed   June    11,    igor. 

Combined  with  an  alternating-current  induction  ma- 
chine are  a  source  of  continuous  electric  currents,  a 
rheostat,  a  switch  connected  to  the  secondary  winding  of 
the  machine,  to  the  source  of  continuous  currents,  and  to 
the  rheostat,  and  a  regulating  device  in  the  circuit  of  the 
source  of  continuous  currents. 

694,105.  Device  for  Starting  Alternating  Electric- 
current  Induction  Motors.  Karl  A.  Lindstrom, 
Sommarro,  Sweden,  assignor  to  AUmanna 
Svenska  Elektriska  Aktiebolaget,  Westeras, 
Sweden.    Application   filed   December   29,   1899. 

The  secondary  winding  of  an  alternating-current  induc- 
tion motor  iscombined  with  an  inductive  resistance  which 
consists  of  windings  of  small  obmic  resistance  on  closed 
magnetic  cores,  the  losses  by  hysteresis  in  which  are  great 
compared  to  the  losses  by  eddy  currents  in  the  same. 

694.152.  Trolley  Stand.  Henry  Holland,  Detroit, 
Mich.    Application  filed  August  28,  1901. 

A  trolley  stand  and  base  are  described  which  consist  of 
a  plate  having  a  flange  rising  therefrom  and  forming  a  re- 
ceptacle for  lubricating  oil.  and  a  trolley-holding  plate 
provided  with  wheels  at  its  periphery,  ihe  trolley-holding 
plate  being  adapted  to  rest  with  the  wheels  upon  the  first- 
named  plate  and  to  turn  thereon  within  the  flange. 

694.153.  Means  for  Automatically  Ballasting  Sub- 
marine Boats.  John  P.  Holland,  Newark,  N.  J. 
Application    filed    July    27,    1901. 

See  page  159. 

694,158.  Automatic-control  System  for  Elevators. 
Benjamin  N.  Jones,  East  Orange,  N.  J.  Appli- 
cation  filed    April    30,    1901. 

The  electric-control  system  combines  the  operating  and 
control  circuits,  a  relay  to  close  the  control  circuit  for 
each  floor,  a  push  button  for  operating  the  relay  and 
means  for  positively  engaging  and  mechanically  locking, 
in  the  inoperative  position,  all  relays,  save  the  one  first 
actuated. 

694,190.  Arc-lighting  System  for  Alternating  Cur- 
rents. Louis  Privat  and  Abraham  Privat,  Oak 
Park,   111.     Application  filed   June   10,    1899. 

The  system  comprises  an  alternating  ganerator,  a  cir- 
cuit connected  therewith,  a  number  of  converters  having 
their  primary  coils  arranged  in  series  in  the  circuit,  and  a 
number  of  arc  lamps,  each  connected  in  a  separate  cir- 
cuit with  the  secondary  coil  of  one  of  the   converters.     An 


automatic  cut-out  for  each  converter  is  connected  in  a 
shunt  around  the  primary  coil  of  the  converter  and  com- 
prises an  insulated  lube  with  a  filling  of  mercury  between 
its  terminals  adapted  to  expand  when  the  primary  coil 
is  abnormally  heated,  and  thereby  complete  the  shunt 
circuit. 

694,218.  Trolley.  John  S.  Van  Leer,  St.  Louis, 
Mo.,  assignor  of  one-half  to  John  W.  Howard, 
St.  Louis,   Mo.    Application  filed  May  9,  1901. 

The  trolley  is  mounted  in  a  harp  and  guard  plates  are 
mounted  between  the  opposite  sides  of  the  trolley  and  at 
the  inner  sides  of  the  harp  members,  the  plates  being  con- 
nected together  and  weighted  below  the  trolley.  The  up- 
per portions  of  the  plates  are  extended  above  the  trolley 
and  terminate  in  a  substantially  pointed  end.  The  edges 
at  the  opposite  sides  of  the  substantially  pointed  end  are 
curved  downward  and  outward  equally  to  the  point  of 
junction  with  the  trolley. 

694,220.  Former  for  Filaments  for  Incandescent 
Electric  Lamps.  Glenn  C.  Webster,  Warren, 
Ohio.    Application  filed  December  30,   1901. 

The  former  has  two  opposite  spiral  grooves  leading 
downward  from  its  upper  end. 

694,239.  Thermoelectric  Alarm.  Henry  Black,  New 
York,  N.  Y.    Application  filed  May  18,  1901. 

The  alarm  has  a  base  plate,  a  perforated  ear  on  one 
side  of  the  base  plate,  an  insulating  bushing  fised  in  the 
perforation,  and  a  contact  piece  provided  with  ahead  and 
a  binding  screw  inserted  in  the  bushing.  A  perforated 
ear  on  the  opposite  side  of  a  base  plate  has  side  pieces, 
and  a  recess  is  formed  thereby  in  the  outer  side  of  the 
ear.  A  movable  contact  piece  passed  through  the  per- 
foration in  the  ear  and  adapted  to  operate  through  the 
same  consists  of  a  rod  having  a  plate  on  the  outer  end 
provided  with  a  binding  screw  and  a  collar  on  the  inner 
end.  A  spiral  spring  is  on  the  rod  between  the  ear  and 
the  collar,  and  a  block  of  fusible  material  is  placed  in  the 
recess  between  the  plate  on  the  outer  end  of  the  rod  and 
the  inner  wall  of  the  recess. 

694,250.  Electric  Igniter  for  Gas  Engines.  Franz 
Burger,  Fort  Wayne,  Ind..  assignor  of  three- 
fourths  to  Henry  M.  Williams,  Fort  Wayne, 
Ind.    Application  filed  November   17,   1900. 

Electrodes  are  provided  for  igniting  the  charge,  and 
there  are  means  for  applying  the  pressure  developed  in  the 
working  cylinder  alternately  to  opposite  ends  of  one  of 
the  electrodes,  whereby  the  electrode  is  positively  oper- 
ated in  both  directions  to  open  and  close  contact  between 
it  and  the  other  electrode. 

694,261.  Apparatus  for  Preserving  Foods.  Marshall 
D.  Ellis,  Congress  Heights,  D.  C,  assignor  of 
one-half  to  Guy  M.  Field,  Highpoint,  N.  C. 
Application  filed  March  29,  1901. 

The  casing  of  the  apparatus  has  in  its  lower  portion  a 
liquid-containing  vessel  or  tank  formed  of  conducting  ma- 
terial, superposed  shelves  or  supports  also  formed  of  con- 
ducting material,  the  tank  and  shelves  being  insulated 
from  the  casing,  a  switch  or  circuit-breaker  to  which  the 
terminals  of  an  electric  circuit  are  connected,  and  means 
carried  by  the  door  for  operating  the  circuit-breaker. 

694,265.  Primer  for  Ordnance.  Constantin  von 
Gortz,  Vienna,  Austria-Hungary,  assignor  to  the 
firm  of  Skodawerke  Actiengesellschaft,  in  Pilsen, 
Pilsen,  Austria-Hungary.  Application  filed  Sep- 
tember 28,   1900. 

Combined  with  a  metallic  shell  having  a  recess  is  a 
primer  adapted  to  be  fired  by  electricity  and  by  percus- 
sion, having  a  solid  end  wall  and  an  exterior  and  interior 
thread.  There  is  a  percussion  cap  in  ihe  primer,  and  an 
anvil  screwed  thereon  to  hold  the  cap  against  the  end 
wall.  An  insulated  conducting  wire  is  connected  at  the 
base  of  the  exterior  thread  and  an  incandescible  wire  is 
inside  the  primer  and  connected  at  one  end  of  the  insu- 
lated wire  and  at  the  other  to  the  body  of  the  primer.  An 
insulated  contact  in  the  head  of  the  primer  is  connected 
to  the  insulated  wire  and  a  priming  charge  surrounds  the 
incandescible  wire. 


Lighter.    Joseph    M.    Alt- 
Application  filed  June  26, 


NO.    694,068. — INCANDESCENT   LAMP. 

694,293.  Dynamo- electric  Machine  or  Motor.  Wil- 
fred R.  V.  Marshall,  Paisley,  Scotland.  Appli- 
cation filed  November  8,  1901. 

A  pole  face  for  a  dynamo-electric  machine  or  motor  is 
described.  It  comprises  laminated  groups  of  metal  plates, 
and  spaces  between  the  ends  of  such  groups,  the  outside 
groups  forming  a  face  of  less  breadth  than  the  center 
ones  and  the  intermediate  groups  being  in  step-like  posi- 
tion between  the  center  and  outside  groups. 

694,311.  Electric  Cigar 
house,  Reading,  Pa. 
1901. 

The  cigar  lighter  consists  of  a  supporting  tube  forming 
one  terminal  of  an  electric  circuit,  an  insulated  plug  se- 
cured in  the  tube  near  its  lower  end,  the  plug  being  pro- 
vided with  apertures  crossing  each  other,  a  bar  carrying  a 
sparking  electrode  entering  one  of  the  apertures  through 
the  tube,  and  provided  itself  with  an  aperture  near  its  rear 
end,  an  electrical  connecting  wire  entering  the  other  aper-  ■ 

ture  in  the  plug  and  passing  through  the  bar.  and  means 
for  securing  the  wire  in  place,  and  a  wick  tube  pivotally 
connected  to  the  lower  end  of  the  tube  and  in  proximity 
to  the  electrode. 

694,317.     Electric  Traction  Road.     Leon   Dion,  Bos- 
ton, Mass.     Application  filed  June  22,  1901. 

The  inventor  describes  a  roadway  conductor  which 
comprises  normally  neutral  sections  in  combination  with 
flexible  connecting  members  adapted  to  contact  with  the 
neutral  sections,  and  each  having  fixed  end  portions,  an 
enlarged  movable  magnetic  intermediate  portion,  a  con- 
tracted neck  portion  below  the  intermediate  portion,  and 
an  insulating  rest  for  the  intermediate  portion. 
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Chicago  Automobile  Exhibition. 

The  automobile  exhibition  held  at  the  Coliseum  in 
Chicago  under  the  auspices  of  the  Chicago  Auto- 
mobile Club  and  the  National  Association  of  Auto- 
mobile Manufacturers  closed  on  Saturday.  March  8th. 
It  was  the  first  annual  show  under  those  auspices, 
although  several  automobile  exhibitions  have  been 
held  in  Chicago  in  previous  3*ears.  Unquestionably 
the  exhibition  was  the  best  one  ever  held  in  Chicago. 
The  attendance  \vas  large  and  the  exhibitors  ex- 
pressed themselves  as  very  well  pleased  w*ith  the 
sales  and  orders  taken  during  the  week.  There  were 
about  120  completed  vehicles  exhibited,  the  number 
being  divided  nearly  equally  between  electric,  gaso- 
hnc  and  steam  carriages.  These  automobiles  were 
of   3^   different   makes.     The   accompanying  general 


connected  thereto.  This  company,  on  the  heavier 
types  of  vehicles,  uses  a  double-motor  drive,  permit- 
ting the  use  of  a  solid  rear  a.xle  and  obviating  all 
necesisty  for  complicated  balance  gears.  The  ton- 
neau  is  shown  for  the  first  time  this  year,  and  is  a 
radical  departure  from  anything  produced  up  to  the 
present  time.  The  general  lines  of  the  body  arc 
decidedly  "Frenchy,"  and  the  battery  is  divided  into 
tw-o  sections,  one  of  which  is  carried  under  the  seat 
and  the  other  in  the  dash.  A  series-parallel  con- 
troller is  employed,  and  the  controller  handle  is 
provided  with  a  thumb  press,  which  controls  a  lock 
that  normally  holds  the  controller  handle  in  a  ver- 
tical position.  The  forward  speeds  are  secured  by 
moving  the  handle  forw^ard  from  the  vertical  posi- 
tion.    To  go  from  the   "go-ahead''   to  the  "reverse" 


ance.  The  vehicle  is  provided  with  the  same  running 
gear  as  the  company's  delivery  wagon,  which  in- 
cludes a  four-horsepower  motor.  A  battery  of  24 
cells  of  National  type  is  provided,  and  it  is  always 
operated  in  series.  Upon  reversing  the  controlling 
lever  the  motor  is  driven  as  a  generator,  and  thus 
acts  as  a  brake.  The  Waverly  exhibit  was  in  charge 
of  O.  B.  Henderson  and  Rupert  B.  Bramwell,  ad- 
vertising manager  of  the  company.  Toledo  steam 
vehicles  were  exhibited  at  the  other  end  of  the  booth. 
The  Chicago  agents  for  the  Toledo  and  Waverly 
machines,  and  also  the  Rambler  and  Fournier-Search- 
mont  gasoline  vehicles,  are  Githens  Bros.,  and  both 
of  these  gentlemen  were  in  attendance. 

The  vehicles  of  the  Buffalo  Electric  Carriage  com- 
pany consisted  of  a  golf  brake  and  a  stanhope,  fin- 


\iew  shows  the  appearance 
of  the  hall  early  in  the 
week. 

The  largest  number  of 
electric  vehicles  shown  by 
one  exhibitor  were  dis- 
played by  the  National  \^e- 
hicle  comnany  of  Indian- 
napolis.  Ind.,  which  ex- 
hibited 10  carriages.  These 
included  runabouts  with 
and  without  tops,  park 
traps  with  and  without 
canopy  tops,  a  stanhope 
and  a  victoria  with  a  God- 
dard  top.  A  new  type  of 
runabout  called  an  "elec- 
trobile"'  was  shown,  which 
is  quite  a  departure  from 
the  usual  lines.  Its  run- 
ning gear  has  been  simpli- 
fied and  a  very  easy-riding 
vehicle  has  been  produced. 
All  the  National  vehicles 
are  equipped  with  the 
Western  storage  batteries. 

The  company's  exhibit  was  in  charge  of  Thomas 
Hay,  who  was  assisted  by  W.  G.  Wall,  Arthur  F. 
Howes  and    George  Dixon. 

The  Baker  Motor  Vehicle  company  of  Cleveland, 
Ohio,  was  represented  by  W.  C.  Baker,  M.  L.  Goss 
and  T.  B.  Little.  Three  runabouts  were  shown  and 
also  a  stanhope.  Thev-  were  equipped  with  Gould 
batteries  of  10  to  12  cells  to  a  set.  These  vehicles 
are  noteworthy  for  their  lightness  of  appearance  and 
graceful  designs.  They  have  a  mileage  of  40  miles 
per   charge  and   weigh    from   600   to  900  pounds. 

The  vehicles  shown  by  the  Electric  Vehicle  com- 
pany of  Hartford,  Conn.,  which  occupied  a  promi- 
nent space  at  the  north  end  of  the  hall,  included  a 
straight-front  brougham,  a  cabriolet,  a  phaeton,  a 
surrey,  a  tonneau,  an  Elberon  victoria  and  a  Sea- 
bright  runabout.  All  except  the  last  three  were 
seen  at  the  show  a  year  ago,  and  are  well  known. 
In  each  instance  a  flexible  running  gear  is  provided, 
comprising  axle  members  and  rear  members  flexibly 


Baker  Motor  Vehicle  Company's  Exhibit. 


Waverley  Electric-vehicle  Exhibit. 

General  View  of  the  Show. 
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position  it  is  necessary  to  depress  the  thumb  button 
on  the  handle.  The  Elberon  victoria  and  Seabright 
runabouts  also  have  the  batteries  divided,  and  cer- 
tain advantages  are  obtained  in  thus  distributing  the 
weight  more  evenly  over  the  front  and  rear  axles. 
.AH  these  vehicles  are  equipped  with  the  Exide  bat- 
tery- and  the  rated  capacity  of  the  carriages  is  40 
miles.  The  Electric  Vehicle  company  was  repre- 
sented by  G.  H.  Atkin,  W.  A.  Allison  and  Henry 
Goodman. 

The  north  half  of  the  large  space  occupied  by  the 
International  Motor  Car  company  of  Indianapolis 
was  occupied  by  a  display  of  electric  vehicles  from 
the  company's  Waverly  department.  The  most  in- 
teresting of  these  vehicles  was  a  tonneau.  The  other 
rigs  shown  included  two  runabouts,  a  surrey  and  a 
delivery  wagon.  The  tonneau  is  provided  with  two 
side  seats  in  the  rear  of  the  front  seats,  and  will 
accommodate  six  people.  The  rear  seats  come  off, 
leaving  the  carriage  similar  to  a  runabout  in  appear- 


ished,  and  an  uncom- 
pleted stanhope,  to 
show  the  details  of 
construction.  Wooden 
wheels,  with  hard-rub- 
ber tires,  are  provided 
on  these  carriages,  and 
the  battery  capacity  is 
said  to  be  50  miles  on 
one  charge. 

A  light  electric  run- 
about was  exhibited  by 
the  Fanning  Manufac- 
turing company  of  Chi- 
cago. A  very  flexible 
running  gear  is  pro- 
vided on  this  machine, 
and  the  capacity  is 
guaranteed  to  be  60 
miles  on  a  charge. 

At  the  southwest 
corner  of  the  hall  was 
an  exhibit  of  storage 
batteries,     a      set     of 

Electric  Vehicle  Company's  Exhibit  t*sparking    batteries     and 

charging  boards,  shown 
by  the  Porter  Battery 
company  of  Chicago. 
This  company  also  showed  a  Woods  runabout 
equipped  with  24  cells,  which  had  made  a  run  of 
80  miles  on  one  charge,  and  a  Woods  stanhope,  fitted 
with  40  cells,  that  had  traveled  63  miles  on  a  single 
charge.  M.  F.  Tufts  was  in  charge  of  the  exhibit. 
In  the  dry-battery  line  the  exhibit  of  the  National 
Carbon  company  of  Cleveland  was  probably  the  most 
interesting.  This  company  .showed  a  full  line  of 
ignition  batteries  and  especially  the  autocell  which 
is  a  waterproof  and  damage-proof  outfit  for  auto- 
inobile  and  yacht  work.  A  number  of  Columbia  dry 
cells  were  exhibited,  including  the  new  special  cell 
of  this  type,  which  has  double  the  capacity  of  the 
regular  cell.  Sparking  coils  were  also  shown.  The 
chief  interest  in  this  exhibit  centered  in  an  immense 
drv  cell,  said  to  be  the  largest  in  the  world.  This 
cell  was  made  for  exhibition  purposes,  and  on  initial 
short-circuit  gave  3.200  amperes.  During  the  ex- 
hibition the  cell  registered  190  amperes  through  a 
large  resistance.  Its  voltage  is  1%  and  the  cell 
complete  weighs  416  pounds.  The  zinc  shell  of  the 
battery  is  21  inches  in  diameter  and  41  inches  high 
and  the  weight  of  the  r->)I  over  all  is  48  inches.    The 
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exhibit,  which  was  in  charge  of  M.  H.  Moffett,  as- 
sistant sales  manager  of  the  company,  also  included 
two    Ii6-p6und    exhibition    cells. 

A  very  interesting  exhibit  among  the  supplies  and 
automobile  accessories  was  a  complete  charging  set 
shown  bv  the  Meriam-Abbott  company  of  Cleveland, 
Ohio,  in  working  condition.  The  set  consisted  of 
a  i%-kilo\vatt,  slow-speed  dynamo,  directly  con- 
nected to  a  gasoline  engine.  Automatic  controlling 
devices  were  provided  to  prevent  a  reversal  of  the 
engine.  The  company  makes  all  the  apparatus  for 
these  sets  and  also  manufactures  a  line  of  multipolar 
slow-speed  motors.  A  2*A-kilowatt.  iio-volt  motor 
of  this  tvpe  was  shown.     A  special   feature  of  this 


pany  of  Philadelphia,  Pa.  Henri  Fournier  of  this 
company  was  in  attendance  with  his  famous  Mors 
racer,  with  whicli  he  has  made  many  fast  records. 
In  the  annex  of  the  Coliseum  were  arranged  two 
roller  machines,  upon  w'hich  several  of  the  steam  and 
gasoline  vehicles  were  operated  for  speed  records. 
Mr.  Fournier  recorded  a  speed  of  a  mile  in  ss'/o  sec- 
onds and  W.  L.  Hibbard  made  a  mile  in  58  seconds. 

Delegates  from  several  of  the  leading  automobile 
clubs  of  the  country  met  early  in  the  week  and 
organized  the  American  Automobile  association.  The 
object,  as  stated  in  the  constitution,  is  the  promotion 
of  a  national  organization  of  clubs  composed  in 
whole  or  in  part  of  persons  owning  self-propelled 
\'ehicles.  The  following-named  ofHcers  w^ere  elected : 
President.  Winthrop  E.  Scarritt,  Automobile  Club 
of  America;  first  vice-president,  Frederick  C.  Don- 
ald, Chicago  Automobile  Club ;  second  vice-presi- 
dent. W.  W.  Grant,  Long  Island  Automobile  Club ; 
third  vice-president,  W.  G.  Morris,  Automobile  Chib 
of  Philadelphia;  treasurer,  Jefferson  Seligman.  Au- 
tomobile Club  of  America;  secretary,  S.  M.  Butler, 
Automobile  Club  of  America ;  directors,  officers  and 
F.  G.  Webb  and  A.  R.  Pardington,  Long  Island 
Automobile  Club;  A.  R.  Shattuck.  Automobile  Club 
of  America;  W.  J.  Stewart.  New  Jersey  Automobile 
Club;  F.  C.  Lewin,  Automobile  Club  of  Philadel- 
phia ;  Dr.  Chase,  Automobile  Club  of  Rhode  Island, 
and  the  president  of  the  Utica  club. 

On  March  6th  the  American  Motor  League  was 
reorganized.  The  League  is  not  expected  to  conflict 
to  any  extent  with  the  national  association  organized 
earlier  in  the  week.  It  is  formed  on  the  lines  of  the 
League  of  American  Wheelmen,  and  is  designed  to 
aid  tne  individual  automobilists  scattered  throughout 
the  country.  Officers  were  chosen  as  follows; 
President,  Edwin  F.  Brown,  Chicago;  first  vice- 
president,  Charles  E.  Duryea.  Reading.  Pa. ;   second 
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machine  is  that  the  rocker  arm  is  independent  Qf 
the  bearing  and  can  easily  be  removed  without  break- 
ing an  electrical  connection.  As  the  bearing  housing 
can  be  turned  to  any  angle,  the  motor  can  be  placed 
in  any  desired  position.  J.  B.  Meriam  was  on  hand 
to  explain  his  machines. 

The  Joseph  Dixon  Crucible  company  of  Jersey 
City,  N.  J.,  had  an  attractive  booth  and  exhibited 
many  varieties  of  lubricants  for  automobile  and  other 
uses'  crucibles,  graphite  brushes  and  general  graphite 
products  for  different  uses.  A  phonograph  dispensed 
popular  airs  to  the  public,  and  souvenirs,  in  the 
shape  of  pencils,  cases  of  court-plaster  and  disap- 
pearing-picture  novelties  were  given  out.  Sam 
Mayer.  F.  S.  Lewis  and  Dudley  Johnson  were  in 
charge  of  the  exhibit  and  Secretary  Long  and  Mr. 
Englebrecht  of  the   main   office  were  in  attendance. 

The  Davton  Electrical  Manufacturing  company  of 
Davton,  Ohio,  was  represented  at  the  show  by  A.  A. 
Allen  and  V.  G.  Apple,  showing  the  .^pple  igniting 
apparatus  as  applied  to  the  Elmore,  Stearns,  Rem- 
ington and  Winton  automobiles.  One  of  the  special 
features  of  the  company's  exhibit  was  the  Apple 
indicating  automatic  switch,  which  automatically  cuts 
out  the  battery  when  not  in  use  and  switches  to  and 
from  the  dynamo. 

Among  the  exhibitors  of  spark  and  induction  coils, 
ignition  outfits,  dry  cells,  spark  plugs,  etc..  were  the 
Vesta  Accumulator  company  of  Chicago.  Herman  C. 
Mueller  of  Milwaukee,  Dow  Portable  Electric  com- 
pany of  Braintree,  Mass.,  Motsinger  Device  Manu- 
facturing company  of  Pendleton,  Ind..  Everett  Elec- 
tric and  Manufacturing  company  of  Indianapolis, 
Ind.,  Hendricks  Noveltv  company  of  Indianapolis, 
Ind..  Miller-Knoblock  Electric  Manufacturing  com- 
pany of  South  Bend,  Ind..  Automobile  Equipment 
cnninany  of  Chicago  and  Electric  Contract  company 
of  New  York  city.  A  unique  exhibit  was  made  by 
the  Glass  Wool  Manufacturing  company  of  Chicago, 
which  showed  samples  of  glass  wool.  This  material 
has  excellent  insulating  and  filtering  properties,  and 
is  used  for  storage-battery  and  laboratory  purposes. 
The  company  was  well  represented  by  Miss  H.  R. 
Jukes. 

A  feature  of  the  exhibit  was  the  large  number  of 
electric  signs  that  were  u.sed  to  display  the  manu- 
facturers' names  in  different  parts  of  the  hall.  Some 
of  these  are  shown  in  the  general  view  presented 
herewith.  The  sign  of  the  Diamond  Rubber  com- 
pany was  operated  by  a  new  Reynolds  flasher,  but 
all  the  other  signs  were  composed  of  permanent 
lights.  At  one  end  of  the  booth  of  the  Olds  Motor 
Works  of  Detroit  was  a  large  revolving  sign  show- 
ing on  one  side  an  automobile  outlined  by  electric 
lamps  of  different  colors  and  on  the  reverse  side  the 
firm's  name.  This  sign  was  turned  by  an  Olds  gas- 
oline engine. 

The  automobile  battery  of  the  Northwestern  Mili- 
tary Academy  came  in  from  Highland  Park,  111., 
and  made  an  interesting  exhibit  during  the  latter 
part  of  the  show.  Notable  among  the  other  exhibits 
were  some  large  'buses  and  park  wagons  of  the 
gasoline  type  shown  by  the  Chicago  Motor  Vehicle 
company  and  an  interesting  line  of  gasoline  vehicles 
shown  by  the  Fournier-Searchmont  Automobile  com- 
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vice-president,  W.  F.  Murray,  Detroit;  third  vice- 
president,  S.  W.  Merrihew,  New  York;  treasurer, 
F.  B.  Hill,  Boston ;  secretary,  F.  A.  Egan,  New  York. 


Grand  Rapids,  Holland  and  Lake  Michi- 
gan Rapid  Railway.' 

By  George  A.  Damon  and  Willia.m  D.  Ray. 

The  Grand  Rapids,  Holland  and  Lake  Michigan 
Rapid  Railway  company  was  incorporated  on  Feb- 
ruary 24,  1900,  to  construct  and  operate  an  inter- 
urban  electric  railway  from  Grand  Rapids,  Mich., 
the  second  city  of  the  state,  to  Holland,  and  there 
connect  with  the  Holland  and  Lake  Michigan  rail- 
way and  the  Saugatuck,  Douglas  and  Lake  Shore 
railway.  From  Grand  Rapids,  the  eastern  terminus, 
the  road  passes  through  the  towns  of  Grandville, 
Jenison,  Hanley,  Jamestown,  Vriesland  and  Zeeland, 
as  indicated  on  the  map.  Fig.  i.  A  good  farming 
country,  an  old  and  thickly  settled  rural  communitv. 
peopled  by  industrious  Dutch  and  Germans,  and 
given  over  to  cultivation  of  acreages  and  fruit 
culiurc  almost  entirely,  lies  between  Grand  Rapids 
and  the  lake.  Holland  is  practically  the  western 
terminus  of  the  road.  The  total  population  served 
by  the  road  outside  of  Grand  Rapids  is  over  30,000. 

The  Holland  and  Lake  Michigan  railway  and  the 
Saugatuck,  Douglas  and  Lake  Shore  railway  were 
lines  constructed  for  summer-excursion  business. 
The  eastern  shore  of  Lake  Michigan  has  for  years 
been  a  favorite  with  residents  of  Chica.go.  who  have 
visited  Macatawa,  Ottawa  Beach,  South  Haven  and 
other  points  in  large  numbers,  and  it  is  expected 
that  the  summer  business  of  the  interurban  line  will 
be  very  large. 

Track   Construction. 

The  Holland  and  Lake  Michigan  and  the  Sauga- 
tuck and  Douglas  electric  lines  operate  over  private 
rights-of-way  for  a  distance  of  16  miles,  except  for 
three  miles  through  villages.  The  aggregate  length 
of  track  of  the  combined  roads  is  71  miles.  The 
total  distance  covered  is  45  miles,  19  miles  of  this 
comprising  the  two  roads  running  from  Holland  to 
the  lake,  acquired  by  the  company.  Twenty-six 
miles  of  double-track  road  has  been  laid  '  by  the 
new  company,  to  reach  Grand  Rapids  from  these  lake 
resorts.  Cars  are  operated  on  a  headway  of  one 
hour  and  require  at  the  present  time  one  hour  and 
TO  minutes  for  the  trio  from  Grand  Rapids  to  Hol- 
land, or  three  hours  for  the  round  trip.  This  time 
is  to  be  reduced  as  the  roadbed  is  bettered,  and.  later, 
during  the  summer  months,  a  maximum  speed  of  4^ 
miles  per  hour  will  be  realized,  with  an  average  speed 
of  26  miles  per  hour,  including  stops. 

The  general  character  of  the  territory  between 
terminals  is  rolling,  with  some  steep  hills.  Several 
wooden  bridges  for  spanning  creeks  were  required, 
the  longest  being  that  over  the  Lake  Shore  railroad 
near  Grand  Ranids.  which  is  750  feet  in  length, 
and  24  feet  in  height  at  the  apex,  w-ith  grades  of 
T.t^O  and  three  per  cent. 

It  is  exceptional  to  find  double  tracks  provided 
for  in  the  original  construction  plans  of  an  electric 
interurban.  In  this  case  such  provision  was  wise 
forethought  rather  than  compulsory  afterthought, 
as  the  company's  single-track  steam-railroad  com- 
petitor, the  Pere  Marquette,  parallels  the  double- 
track  interurban  from  Grand  Ranids  to  Holland. 
The  track  is  standard  gauge  and  laid  with  67-uound 
and  70-pound  rails,  ballasted  with  gravel  and  well 
drained,  where  required,  wnth  vitrified  tiling  12  inche? 
to  36  inches  in  diameter.  The  sharpest  curve  is 
of  six  degrees  and  the  maximum  virtual  srrade  is 
three  per  cent.,  except  at  the  subway  in  Holland, 
which  is  5.,=;6  per  cent. 

The  bonding  of  the  rail  joints  was  done  very 
thoroughly.  Two  types  of  bonds  were  installed — 
a    foot    bond    on    relaying    rails    where    angle    bars 


Copper  Situation. 

Copper,  during  the  last  few  weeks,  has  remained 
inactive  compared  to  the  marked  fluctuations  of  sev- 
eral weeks  previous.    The  latest  development  of  in 
terest  in  copper  circles  is  the  contemplated  removal 
of  the  offices  and  headquarters  of  all  the  subsidiary 
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companies  of  the  Amalgamated  Copper  company  to 
New  'y'ork,  where  they  will  be  domiciled  at  52  Broad- 
way. It  is  said,  also,  that  this  move  will  be  followed 
by  the  election  of  Henry  H.  Rogers,  head  of  the 
Amalgamated  company,  to  the  office  of  president  of 
the  subsidiary  companies.  The  price  of  Lake  copper 
on   Monday  last  was  12%  cents. 


President  J.  F.  Porter  of  the  Alton  (111.)  Railway, 
Gas  and  Electric  company  announces  that  his  com- 
pany will  spend  upward  of  $100,000  in  improvements, 
such  as  railway  extensions,  etc.,  in  Alton  this  year. 


did  not  permit  the  usual  web  bond,  and  on  all  new 
rails  a  web  bond. 

Substantial  depots  for  the  small  villages  and  shel- 
ters at  highway  crossings  have  been  placed  where 
warranted  and  are  greatly  appreciated  by  the  patrons. 
The  sub-station  buildings  at  Zeeland  and  Macatawa 
are  combined  with  a  waiting  room  and  freight  office. 
The  attendant  for  the  electrical  machinery  looks  after 
the  selling  of  tickets,  handling  of  freight,  etc.  The 
sub-stations  are  of  white  brick  and  stone  construc- 

I.  Abstract  of  paper  read  before  the  Chicago  Electrical  asso- 
ciation on  Marcii  7,  igoz. 
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lion,  with  high  elevation, 
sub-station    building. 
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Fig.  2  shows  the  Zeeland 


Power  Pl.\nt  Building. 

The  selection  of  the  exact  location  of  the  power 
plant  was  the  result  of  a  desire  to  have  the  plant 
in  or  near  the  village  of  Jenison,  and  at  the  same 
time  upon  a  site  convenient  to  railroad  facilities,  and 
to  a  supply  of  water  for  condensing  purposes.  In 
the  power-plant  building  itself,  and,  in  fact,  in  the 
general  design  and  selection  of  the  entire  equipment, 
an  effort  has  been  made  to  follow  the  best  engineer- 
ing practice  and  yet  accomplish  the  result  at  mini- 
mum cost. 

Tlie  general  arrangement  of  the  power  plant  is 
shown  in  section  and  plan  in  Figs.  3  and  4.  The 
plant  at  present  contains  but  two  generating  units. 
To  furnish  pow-er  for  the  operation  of  the  road  up 
to  its  full  capacity  with  frequent  and  heavily  loaded 
cars  will  eventually  require  double  the  present  equip- 
ment, so  that  the  necessity  of  providing  for  extension 
became  in  this  case  one  of  the  tirst  considerations. 
The  engine  and  boiler  rooms  were,  therefore,  ar- 
ranged in  parallel,  and  a  teniporarj^  bulkhead  takes 
the  place  of  one  of  the  end  walls,  so  that  the  present 
plant  may  be  considered  as  just  one-half  of  a  com- 
pleted station.  The  engine  room  is  32  feet  high.  47 
feet  W'ide  inside  and  at  present  72  feet  long.  The 
engine  room  has  a  basement  12  feet  high  for  the 
accommodation  of  the  condensers  and  much  of  the 
steam  piping;  this  basement  is  four  feet  below  the 
boiler-room  level.  The  boiler  room  is  54  feet  wide. 
2S  feet  high  and  the  same  length  as  the  engine  room. 
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The  building  itself  (Fig.  5)  is  made  of  cream-col- 
ored local  brick,  and  has  large  windows,  giving 
plenty  of  light  and  ample  ventilation. 

Boiler-room  Equipment. 

The  fuel  is  slack  coal,  which  is  received  from  cars 
delivered  upon  a  trestle  alongside  of  the  boiler  room 
by  the  railroad  company.  The  coal-handling  appa- 
ratus consists  of  a  traveling  bin  carried  upon  an 
elevator  leg  which  rests  directly  upon  and  travels 
along  a  track  parallel  to  the  boiler-room  wall.  At 
frequent  inten^als  along 
this  wall  cast-iron  pock- 
ets with  sliding  gates 
are  placed  ready  to  de- 
liver the  coal  from  the 
bunkers  directly  into  the 
bottom  of  the  elevator, 
the    bucket    system    of 


which  is  operated  by  an  electric  motor,  allowing  the 
bin  to  be  tilled  from  any  point  of  the  coal  storage. 

From  the  furnace  hopper  the  coal  drops  onto  a 
Green  chain  grate,  made  by  the  Green  Engineering 
company  of  Chicago.  Each  boiler  is  fitted  with  a 
grate  having  an  area  of  53  square  feet  and  guaranteed 
to  handle  successfully  from  30  to  50  pounds  of  coal 
per  square  foot  per  hour. 

The  boilers  are  of  the  Cahall  sectional  water-tube 
type  made  by  the  Aultman-Taylor  company.  There 
are  four  boilers,  each  having  2,650  square  feet  of 
heating  surface,  made  up  of  two  steam  and  water 
drums  36  inches  in  diameter  and  20  feet  long,  and 
126  four-inch  tubes,  iS  feet  long.  These  boilers  and 
furnaces  are  guaranteed  to  transform  at  least  70  per 
cent,  of  the  heat  units  of  the  fuel  into  energy  in  the 
form  of  dry  steam  at  150  pounds'  gauge  pressure 
and  under  full-load  conditions  will  probably  do  even 
better. 

The  hot  gases  are  conducted  by  means  of  a  sheet- 
steel  breaching  directly  to  the  intake  of  a  Sturtevant 
induced-draft  fan.  This  fan  discharges  into  a  stub 
stack  five  feet  in  diameter,  made  of  sheet  steel,  and 
mounted  directly  over  the  fan  outlet.  The  top  of 
this  stack  is  only  40  feet  above  the  grates,  but  this 
height  has  proved  sufficient  to  operate  the  plant 
upon  light  loads  without  the  use  of  the  fan. 

Engines. 

The  engines  are  rated  at  750  horsepower  each 
when  running  at  150  revolutions  per  minute  and 
taking  steam  at  150  pounds'  gauge  pressure.  They 
are  of  the  vertical  Ball  &  Wood  cross-compound 
Corliss  type,  with  cylinders  21%  and  45-inch  by  24- 
inch  stroke.  Each  engine  has  a  governor  wheel  96 
inches  in  diameter  and  weighing  16,000  pounds,  which 
is  mounted  between  the  main  bearings. 
Both  engines  and  generators  are  of  the 
direct-connected  t3'pe,  but  the  method  of 
connection  departs  somewhat  from  stand- 
ard practice.  The  engine  shaft  extends 
beyond  the  main  bearings  a  distance  suffi- 
cient to  receive  the  hub  of  a  flanged  coup- 
ling. The  revolving  fields  of  the  gener- 
ators are  carried  on  an  independent  shaft 
resting  in  two  adjustable  bearings  through 


which  the  generator  shaft  extends  to  receive  the 
other  half  of  the  flanged  coupling.  The  halves  of  the 
couplings  on  the  engine  and  on  the  generator  are 
thus  in  position  to  be  connected  by  means  of  three 
taper  bolts.  In  this  way  the  generators  are  built  and 
installed  entirely  independent  of  the  engines.  The 
generators  being  independent  of  the  engines,  it  is 
possible  to  shift  the  generators  from  one  engine  to 
another  in  case  of  accident  to  either  the  engines  or 
the  generators. 

Electrical  Equipment. 

The  alternators  are  of  the  three-phase,  25-cycle, 
rotary-field,  stationary-armature  type,  of  500-kiIo- 
watt  capacity,  made  by  the  Westinghouse  Electric 
and  Manufacturing  company,  and  are  provided  with 
armature-sliding  frames,  to  permit  access  to  all  wind- 
ings for  repairs  wdthout  requiring  use  of  a  crane. 
They  have  20  poles  and  operate  at  a  speed  of  150 
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revolutions  per  minute.  The  rating  is  722  amperes 
per  terminal.  The  two  e.xciter  dynamos  are  125-volt 
and  of  30  kilowatts  each,  and  either  is  sufficient 
for  supplying  full  field  current  for  the  two  alter- 
nators. The  alternator  armatures  are  star-connected 
and  of  the  slotted-drum  type.  The  armature  has 
large  ventilating  ducts  and  is  substantially  con- 
structed. The  direct-current  exciter  generators  are 
direct-connected  to  horizontal  simple  engines,  run- 
ning at  300  revolutions  per   minute. 

The  switchboard  consists  of  10  panels,  all  of  blue 
Vermont  marble,  mounted  on  the  usual  framework 
of  angle  irons,  distributed  as  follows:  One  e.xciter 
panel  (two  exciters),  two  alternator  panels,  two 
transformer  panels,  two  alternating-current  rotary 
panels,  two  direct-current  rotary  panels,  one  direct- 
current-trolley  double-feeder  panel.  This  switch- 
board is  of  the  Westinghouse  standard  pattern.  The 
principal  features  of  the  board  are  a  totalizing,  in- 
tegrating wattmeter,  placed  on  each  alternator  panel ; 
a  double,  low-tension  bus-bar  arrangement  for  flex- 
ible manipulation  of  alternators,  with  transformers 
and   rotary   converters,   and   separate   ammeters    for 
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each  phase,  reading  to  1,200  amperes.  Synchronizing 
lamps  and  shunt  transformers  are  used,  when  ma- 
chines are  to  be  synchronized  with  bus-bars.  A 
wiring  diagram  of  the  switchboard  is  given  in  Fig. 
6. 

The  step-up  static  transformers,  which  are  located 
in  a  gallery,  are  of  the  Westinghouse  oil-cooled  type, 
and  are  seven  in  number  (two  sets  of  three  each 
and  one  spare),  each  being  of  200  kilowatts'  capacity. 
The  ratio  of  con\ersion  is  one  to  50. 

Two  300-kilowatt  rotary  converters  are  installed 
in  the  power  house  for  handling  the  sections  of  the 
line  adjacent  to  the  power  house.  The  rotaries  are 
started  by  an  induction  motor,  direct-connected  to 
ihe  armature  shaft,  and  synchronized  by  means  of 
lamps  connected  on  one  side  to  the  bus-bars  and  on 
the  other  to  the  alternating-current  side  of  the  ro- 
taries. 

R.-ich  governor  ann  of  the  750-hor3epower  engine. 
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FIG.    9.        GRAND    RAPIDS,    HOLLAND    AND    LAKE    MICHIGAN 
RAPID    RAILWAY.  —  CLOSED    CAR. 

driving  the  alternator,  is  equipped  with  a  series- 
wound  one-fourth-horsepower,  125  volt  Sprague 
electric  motor,  for  controlling  the  speed  of  the  engine 
in  synchronizing  generators.  The  control  of  this 
motor  is  from  special  switches  and  rheostats  on  the 
switchboard. 

For  some  months  past  a  1,000-kilowaLt  rotary  con- 
verter has  been  in  operation,  pending  the  delivery 
of  permanent  alternators.  This  machine  is  belted 
to  a  special  pulley  flywheel  on  the  engine  shaft  and 
runs  at  300  revolutions  per  minute.  A  5.62-kilowatt, 
500-volt  exciter  dynamo  is  belted  to  the  shaft  of 
the  rotary  and  supplies  the  fields  with  current.  A 
three-phase  alternating  current  of  380  volts  is  deliv- 
ered to  static  transformers  and  a  direct  current, 
approximating  600  volts,  or  such  volt- 
age as  follows  the  departure  of  the 
generator  from  a  true  sine  wave,  is  de- 
livered to  the  trolley  wire  of  the  line 
sections  adjacent  to  the  power  house. 
This  temporary  arrangement  has  worked 
well,  excepting  for  the  regulation,  which 
has  been  poor  at  times,  occasioned  by 
the  reactive  effects. 

The  station  lights,  consisting  of  some 
jjo  pa^Ejado  oje  *sdmB[  ^uDOsapuEDui  £9 
of  a  special  transformer  of  125  volts' 
secondary  and  400  volts'  primary.  After 
the  shutdown  of  the  plant  at  night, 
should  light  be  required,  the  exciter  dy- 
namo is  started  and  switches  transfer 
this   duty   to  the  exciter. 

The  six  high-tension  wires  after  leav- 
ing the  step-up  transformer  are  inter- 
rupted at  the  high-tension  board  by  six 
single-pole  combination  fuse  switches 
or  circuit-breakers.  The  lightning  ar- 
resters on  the  line  are  of  the  Wurts 
type.  In  the  station  low-equivalent  ar- 
resters arc  mounted  on  a  marble  panel 
24  by  65  inches.  One  single-pole  ar- 
rester is  used  on  each  end  of  each  trans- 
mission line. 

Static     interrupters,    which    resemble 
transformers     in     external     appearance, 
take  the  place  of  the  choke  coils  com- 
monly used,  and  arc  much  more  effective.     The  in- 
terrupters  are    single-pole,    and    three   are    used    for 
each   group   of    three   transformers,    the   interrupters 
being  placed   in   the   leads   of   the   delta. 

Line  Construction. 

Six  aluminum  wires  of  52,630  circular  mils  each 
leave  the  Jenison  power  house,  can-ying  current 
at  20,000  volts,  and  follow  along  the  railway  tracks 
westerly  to  the  Zeeland  sub-station,  15  miles  distant, 
and  at  this  sub-station  these  six  wires  pass  through 
the  building  and  continue  on  to  the  Macatawa  sub- 
station, loH  miles  from  Zeeland.  The  six  high- 
potential   wires  comprise  two   circuits. 

The  poles  are  of  40-foot  and  30-foot  lengths,  with 
seven-inch  tops  and  13  inches  in  diameter  six  feet 
from  the  base,  and  were  shipped  from  L'Anse,  a 
northern  Michigan  timber  point.  They  are  spaced 
100  feet  apart  and  are  midway  between  tracks,  which 
are  15  feet  between  centers,  and  are  placed  on  an 
average  of  seven  feet  in  the  earth.  A  view  of  the 
double-track    construction    is   shown   in   Fig.   7.    At 
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the  side  of  each  sixth  pole  is  driven  a  12-foot  sec- 
tion of  galvanized  iron  pipe,  to  which  is  connected 
a  No.  6  copper  wire,  leading  directly  to  the  top 
of  the  pole,  and  tapped  into  a  barb  wire  carried 
on  a  top-groove  glass  cable  insulator.  These  pipes 
form  a  good  earth  connection  for  lightning  dis- 
charges that  may  strike  the  high-tension  circuits. 
The  barb  wire  is  of  large  size  and  composed  of  two 
No.  9  B.  &  S.  wires. 

Direct-current  feeders  of  aluminum  are  also  used. 
They  are  supported  on  the  trolley  brackets,  rather 
than  upon  additional  cross-arms.  This  method  is 
not  only  neat  and  substantial,  but  less  expensive 
than  additional  cross-arms. 

On  the  40-foot  high-tension  poles,  a  distance  of 
five  feet  five  inches  is  maintained  below  the  tele- 
phone circuit  and  horizontal  arm  of  brackets,  with 
a  separating  distance  of  20  inches  between  the  two 
No.  10  copper  telephone  wires.  The  transpositions 
of  the  telephone  wires  occur  every  four  poles,  and  a 
straight  drive  bracket,  with  a  transposition  glass 
insulator,  is  used.  Thus  far  the  telepnone  circuit 
has  been  very  sensitive  and  worked  well,  but  as 
soon  as  a  ground  occurs,  the  circuit  is  then  too  noisy 
to  hear  ordinary  speech.  Telephones  are  installed 
at  the  power  house,  turnouts,  sub-stations,  offices 
and  car  barns.  A  dispatcher  is  employed  to  direct 
the  movements  of  the  cars  by  the  medium  of  the 
telephone   line. 

The  General  Electric  M.  D.  type  of  lightning  ar- 
rester is  installed,  and  four  of  these  are  placed  to 
the  mile,  giving  the  most  efficient  lightning  protec- 
tion for  the  direct-current  circuits.  The  trolley 
wire  used  is  No.  000,  figure  8  section.  Section  insu- 
lators in  both  trolley  wires,  bridged  by  800-ampere 
circuit-breakers,  are  placed  between  the  power  house 
and  Zeeland  and  the  latter  sub-station  and  Ma- 
catawa. 

The  old   steam  power  plant  at  Macatawa,  of  500- 

kilowatt  capacity,  has  not  been  dismantled,  but  will  be 

used    during    the    summer   months,    when    excessive 

loads  on  the  Holland  terminal  require  its  operation. 

Sub-station. 

The  main  sub-station  room  at  Zeeland,  showri  in 
Fig.  8,  has  interior  dimensions  of  30  feet  eight 
inches  by  27  feet,  and  contains  two  300-kilowatt 
Westinghouse  rotary  converters,  seven  120-kilowatt, 
step-down,  oil-cooled  transformers,  six  static  inter- 
rupters and  lightning  arresters  and  six  combination 
fuse  switches ;  also  emergency  switches,  for  putting 
the  high-tension  circuits  in  multiple.  At  Zeeland 
witches  for  controlling  the  lines  to  Macatawa  sub- 
station are  provided.  A  seven-panel  switchboard 
is  installed,  and  all  wiring  under  the  floor  was  done 
with  lead-encased  cable.  In  the  gallery,  some  seven 
feet  above  the  floor,  are  placed  the  static  interrupters, 
combination  fuse  switches  and  emergency  switches. 
The  switchboard  consists  of  two  transformer  panels, 
two  alternating-current  rotary  panels,  two  direct- 
current  rotary  panels  and  one  direct-current  double- 
feeder  panel.     A  swinging  bracket,  holding  two  di- 
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brake  system,  furnished  by  the  Magann  Air  Brake 
company.  The  air  reservoirs  are  charged  from  a 
large  storage  tank,  set  between  the  two  tracks,  at 
Jenison,  900  feet  from  the  power  house.  The  air 
compressor  is  a  part  of  the  power-house  equipment. 
.\n  additional  air  compressor  of  the  belt-driven  type 
is  placed  in  the  Macatawa  sub-station  and  operated 
by  a  series  electric  motor. 

The  company  has  recently  ordered  five  .so-foot 
passenger  cars,  which  is  proof  that  the  long  cars 
are  considered  best  suited  for  its  interurban  business. 
It  is  confidently  expected  that  trains  of  two  cars 
w^ill  be  necessary  for  handling  the  summer  business. 
Ultimately,  the  shorter  cars  will  run  during  that  part 
of  the  day  when  travel  is  light.  The  road  also  has, 
in  addition  to  this  car  equipment,  three  35-foot 
closed  passenger  cars  and  seven  35-foot,  12- 
bench,  open  passenger  cars,  equipped  with  two 
35-horsepower  motor  Walker  equipments.  These 
cars  are  mounted  on  ma.ximum-traction  trucks. 

A  terminal  barn  and  shop  are  located  at  the  Ma- 
catawa sub-station,  and  another  will  be  built  in  the 
spring  at  Jenison.  A  feature  of  the  latter  barn  is 
that  the  main  tracks  pass  through  the  barn  and 
are  provided  with  inspection  pits.  Every  car  will 
receive  an  inspection  of  motors,  wheels  and  trucks 
on   every   round  trip. 

The  freight  equipment  consists  of  three  35-foot 
closed  cars,  similar  in  exterior  appearance  to  those 
used  for  passenger  purposes.  The  company  has  six 
26-foot  box  cars  and  six  30-foot  gondolas;  also  one 
combination  freight  locomotive  and  nose  snow  plow 
and  one  Ruggles  rotary  snow  plow.  These  snow 
plows  have  done  excellent  work  during  the  last  win- 
ter. 

Conclusion, 

The  rates  for  freight  are  low,  ranging  from  2V4 
cents  to  23  cents  per  100  pounds,  dependent  upon 
uistance,  rate  basis  and  classification.  The  express 
rates  vary  from  20  cents  for  a  package  weighing 
not  more  than  10  pounds  to  45  cents  lor  packages 
weighing  from  50  to  100  pounds. 

Village  franchises  call  for  a  rate  not  to  exceed 
iVa  cents  per  mile  for  carrying  passengers,  with  no 
tare  accepted  less  than  five  cents,  but  the  steam-rail- 
road competitor  has  recently  reduced  its  rates,  and 
as  a  result  the  interurban  company  is  making  special 
lates,  during  certain  hours  of  the  day,  when  the 
steam  road  has  trains  moving  between  terminal 
points. 

'ihe  Grand  Rapids,  Holland  and  Lake  Michigan 
railway  was  financed  and  built  by  the  Detroit  Con- 
struction company  of  Detroit,  of  which  John  Winter 
IS  president.  The  electrical-engineering  work  was 
under  the  direction  of  W.  D.  Ray,  at  that  time  elec- 
trical engineer  for  the  Detroit  Construction  com- 
pany. The  contract  for  the  complete  power  plant, 
including  the  building,  was  awarded  to  the  Arnold 
Electric  Power  Station  company  of  Chicago,  and 
this  part  of  the  work  was  done  in  accordance  with 
plans  and  specifications  submitted  by  the  Arnold 
company. 


GRAND    RAPIDS,    HOLLAND   AND    LAKE     MICHIGAN     RAPID    RAIL- 
WAY.— INTERIOR   OF   ZEELAND   SUB-STATION. 

rect-current  voltmeters,  is  attached  to  the  latter 
panel.  All  transformers  are  earthed  and  are  piped 
up,  with  individual  valves  on  each  transformer,  for 
draining  oil   from  the  cases. 

Car  Equipment. 

Six  closed  passenger  cars  47  feet  long,  of 
ihe  type  illustrated  in  Fig.  9,  and  four  closed  pas- 
senger cars  41  feet  long,  with  motorman's  cab  on 
one  end  only,  are  already  in  operation.  The  cars 
were  furnished  by  the  Jewett  Car  company  and  the 
G.  C.  Kuhlmann  Car  company.  They  are  finished  in 
cherry  and  oak,  and  are  provided  with  smoking  com- 
partments or  baggage  compartments. 

The  trucks  are  of  the  Peckham  type,  with  outside- 
hung  brakes,  and  are  equipped  with  four  Lorain 
Steel  company's  No.  34  motors,  of  50  horsepower 
each,  with  inside-hung,  rigid  suspension.  The  cur- 
rent required  to  start  a  car  is  175  amperes,  and  the 
normal  running  current  is  135  amperes  at  .500  volts. 
The  cars  are  heated  by  the  Peter  Smitli.  hot-water 
heaters.     All  cars  are  equipped  with  the  storage  air- 
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Asynchronous     Induction      Motor 
Power  Factor  of  Unity. 

By  Alexander  Heyland. 
Part  II. 

The  United  Electricity  company  (Vereinigte  Elek- 
tricitats  Actiengesellschaft)  of  Vienna  has  communi- 
cated to  me  its  first  results  with  a  compensated  al- 
ternating-current motor  of  the  type  described.  The 
tests  passed  off  excellently,  and  show  that  the  first 
compensated  motor  actually  possesses  the  properties 
theoretically  foreshadowed  in  my  previous  article. 
In  order  that  the  results  obtained  from  this  first  ex- 
perimental motor  might  be  used  to  determine  defi- 
nitely the  principal  relations  existing,  and  to  serve 
as  a  basis  for  the  design  of  the  machines  now  under 
construction,  the  experimental  machine  was  arranged 
to  admit  of  a  large  variety  of  connections  being 
readily  carried   out. 

The  experimental  motor,  which  was  designed  by 
Dr.  Breslauer,  is  shown  in  Fig.  2.  It  is  a  standard 
three-phase  motor  of  12  horsepower,  six  poles,  1,000 
revolutions,  at  50  periods  and  330  volts.  It  was 
connected  as  a  single-phase  motor,  however,  leaving 
two  phases  of  the  star  winding  in  series.  The  third 
phase  was  disconnected,  and  a  part  of  it  used  for 
the  excitation.  In  this  way  it  was  possible,  by 
changing  the  connections,  to  arrange  the  different 
turns  of  this  phase  in  .series  or  parallel,  and  so  ob- 
tain different  voltages  and  currents  at  will  and 
adjust  the  compensation  to  the  most  favorable  con- 
ditions. The  connections  are  shown  diagrammatic- 
ally  in  Fig.  5.  The  exciting  connections  lead  through 
two  brushes  to  the  armature  of  the  motor. 

The  armature  is  shown  in  Fig.  3.  It  is  wound  as 
a  continuous-current  series  armature,  with  71  slots 
and  two  bars  per  slot.  For  collecting  the  exciting 
current  it  carries  a  small  commutator,  whose  plates 
are  connected  together  by  non-inductive  connections 
of  low  electrical  resistance.  These  connections  are 
arranged  around  the  commutator,  and  may  be  seen 
in  the  illustration.  A  commutator  of  this  type  forms 
an  entirely  closed  ring  due  to  the  connections  be- 
tween the  commutator  segments.  This  arranjjement 
of  collector  ring,  consisting  of  a  commutator  with 
non-inductive  connection  between  its  segments,  is 
obviously  the  most  suitable.  It  permits  the  use  of 
the  modern  bar  winding,  which  is  advantageous  from 
every  point  of  view,  and  at  the  same  time,  if  a  suffi- 
ciently large  number  of  bars  is   employed,   requires 
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a  commutator  of  only  small  dimensions  and  with 
small  brush  losses.  The  connections,  on  the  other 
hand,  close  the  armature  winding  on  itself,  and  give 
it  quite  the  character  of  the  ordinary  squirrel-cage 
armature.  Further,  they  form  a  most  perfect  damp- 
ing arrangement,  both  against  field  pulsations  and 
also  against  all  tendency  to  spark  at  the  brushes. 
The  most  varied  attempts  were,  in  fact,  made  to 
cause  the  brushes  to  spark.  The  brushes  were  over- 
loaded to  the  extent  of  several  times  the  normal 
current,  and  it  was  not  possible  to  obtain  the  slight- 
est spark.  Probably,  therefore,  it  would  be  possible 
to  reduce  the  number  of  commutator  segments  con- 
siderably. 

A  collector  ring  of  this  type  works  just  as  simply 
and  smoothly  as  the  slip  rings  employed  for  other 
purposes  on  asynchronous  motors.  It  also  occupies 
less  space  than  the  latter,  as  the  brushes  lie  in  one 
plane.  Its  construction  is  naturally  more  compli- 
cated, but  against  this  it  would  seem  as  if  experience 
would  prove  that  a  quite  small  number  of  segments 
is  sufficient   for  satisfactory  working. 

The  excitation  was  produced  by  ordinary  alternat- 
ing current  taken,  as  shown  above,  from  the  third 
phase  of  the  stator,  and  carried  into  the  armature 
by  means  of  two  diametrically  opposite  brushes. 
The  excitation  was,  therefore,  purely  pulsating,  and 
the  pulsations  had  to  be  taken  up,  in  their  full  ampli- 
tude, by  damping  in  the  connections  between  the 
commutator    segments.     This    self-imposed    difficulty 
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FIG.    3.       ASYNCHRONOUS    INDUCTION   MOTOR. — ARMATURE. 

of  single-phase  excitation  had  no  great  disadvan- 
tages, but  had  the  advantage  of  reducing  greatly 
the  experimental  labor  by  permitting  the  whole  of 
the  adjustments  to  be  carried  out  in  one  winding. 
The  only  result  was,  that  a  phase  displacement  ex- 
isted between  brush  voltage  and  brush  current.  This 
displacement  was  not  measured,  but  was  very 
carefully  calculated  from  the  test  results,  and  could 
.be  fully  allowed  for  in  the  succeeding  calculations. 
This  phase  displacement  has  no  noticeable  effect  on 
the  final  results,  as  it  only  involves  an  approximately 
proportional  increase  in  the  brush  A'oltage  and  cur- 
rent— the  voltage  was  about  two,  and  the  current 
200  amperes.  With  polyphase  excitation,  this  phase 
displacement  becomes  practically  negligible,  as  the 
pulsations  then  become  inappreciable  and  the  appar- 
ent excitation  energy  is  approximately  halved. 
Three-phase  excitation  is  arranged  for  in  all  the 
machines  now   under  construction.    This   can   also, 
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FIG.  2.      ASYNCHRONOUS   INDUCTION    MOTOR  WITH    POWER 
FACTOR    OF    UNITY. 

naturally,  be  employed  in  the  case  of  single-phase 
motors,  as  the  number  of  exciting  phases  can  be 
chosen  at  will,  and  is  entirely  independent  of  the 
winding  of  the  motor.  In  the  case  of  the  smaller 
motors  the  exciting  winding  is  placed  in  the  same 
slots  as  the  main  winding,  and  naturally  requires 
only  verj^  little  room.  In  the  case  of  larger  motors, 
for  which  a  small  separate  transformer  can  be 
afforded,  the  exciting  voltage  is  obtained  from  the 
main  terminals  by  means  of  a  small  transformer  of 
about  one  or  two  per  cent,  of  the  output  of  the 
machine. 

The  tests  with  the  compensated  motor  consisted 
in  first  determining  the  position  of  the  brushes  giv- 
ing a  minimum  phase  displacement,  and  then  deter- 
mining the  number  of  turns  of  exciting  winding  just 
sufficient  to   prevent  all    phase  displacement. 


The  insertion  could  be  carried  out  without  the 
help  of  regulating  resistances,  and  for  finer  adjust- 
ment a  slight  shifting  of  the  brushes  was  sulficient. 

The  diagram  showed  that  when  the  compensator 
was  cut  out — i.  e.,  working  as  an  ordinary  asyn- 
chronous motor  (Fig.  4) — the  power  factor  was 
0.75,  and  the  no-load  current  15  amperes.  When  the 
compensator  was  connected  the  power  factor  became 
one  and   the   no-load   current   three    amperes. 

Tests  as  Generator. 
The  tests   as  a  generator  formed  the  most  inter- 
esting part  of  the  investigation,  and  it  was  a  striking 
moment   when   the  motor,   driven   mechanically   and 
disconnected    from    the    mains,    continued    to    excite 
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FIG.  4.      ASYNCHRONOUS   INDUCTION    MOTOR. — DIAGRAM 
OF   TESTS. 

itself  exactly  like  a  continuous-current  generator, 
and,  though  disconnected  from  all  external  sources 
of  current,  delivered  power  to  a  bank  of  glow  lamps 
(Fig.  5).  As  a  generator,  it  exhibited  all  the  char- 
af-teristic  properties  of  a  self-exciting,  shunt-wound, 
continuous-current  dynamo.  This  is  best  indicated 
by  the  following  occurrence:  The  attempt  to  pro- 
duce self-excitation  was  not  successful  at  the  first 
switching  over.  The  motor  was  repeatedly  switched 
off,  and  each  time  lost  its  voltage.  Now  in  the  case 
of  continuous-current  dynamos,  there  is  a  critical 
soeed  at  which  the  dynamo  will  just  excite  itself. 
The  curve  connecting  speed  and  voltage  is  approxi- 
mately straight,  as  in  Fig.  6,  and  if  produced,  cuts 
the  horizontal  axis  at  a  point  which  represents  this 
critical  speed.  In  the  case  of  continuous-current 
dynamos,  residual  magnetism  causes  the  curve  to 
bend  off  asymptotically  to  the  horizontal  axis,  as 
shown  dotted  in  Fig.  6. 
In   the  case  of  our  generator,  on  the  other  hand. 
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FIG.  5.      ASYNCHRONOUS  INDUCTION  MOTOR. — DIAGRAM  OF 
CONNECTIONS. 

possessing  no  fixed  poles,  and,  therefore,  also  no 
residual  magnetism,  the  curve  actually  cuts  the 
horizontal  axis  at  the  point  representing  the  critical 
speed.  Theoretically,  this  speed  should  be  greater 
the  lower  the  iron  saturation  for  which  the  machine 
is  designed.  Now,  our  asynchronous  generator  is 
a  dynamo,  with  low  saturation.  It  struck,  me,  there- 
fore, that  possibly  the  speed  of  1,000  revolutions 
might  be  less  than  the  critical  speed,  and  I  decided 
to  raise  the  speed.  The  motor  was  raised  to  1,300 
revolutions  and  disconnected,  and  then  not  only  re- 
tained its  voltage,  but  actually  increased  it  after  dis- 
connection. Fig.  6  shows  the  voltages  corresponding 
to  different  speeds.  The  points  lie  fairly  exactly 
on  a  straight  line  cutting  the  horizontal  axis  at  1,100 
revolutions — i.  e.,  the  critical  speed  is  1,100.  On 
further  consideration  this  appears  quite  natural,  as 
the  machine  was  compensated  as  a  motor — i.  e.,  the 
excitation  was  just  sufficient  as  a  motor.  It  is,  how- 
ever, well  known  that,  even  with  continuous  cur- 
rents, for  a  given  speed  and  voltage,  a  machine  re- 
quires more  excitation  as  a  dynamo  than  the  same 
machine  as  a  motor.  Exactly  the  same  holds  for 
the  asynchronous  alternating-current  dynamo  de- 
scribed here.  As.  further,  the  saturation  is  very 
low,  the  straight  line  (Fig.  6)  is  very  steep — i.  e., 
the  critical  speed  and  the  working  speed  lie  very 
close  together.  As  a  generator  the  motor  should  be 
overcompensated,  and  it  is  also  desirable  to  work 
the  armature  iron  at  a  higher  saturation,  by  which 
means  the  zero  point  of  the  curve  (i.  e.,  the  critical 
speed)  can  be  moved  toward  the  left  as  much  as 
required,  exactly  as  in  the  case  of  a  continuous- 
current   dynamo. 

The  above  account  indicates  the  realization  of  the 
dynamo-electric  principle  by  means  of  alternating- 
currents.  In  this  case  armature  and  field  magnet 
change  their  functions  as  comparea  with  the  contin- 
uous-current dynamo — what  has  been  described  as 
the  rotating  armature  must  be  considered  as  the 
field  magnet.  The  collector  ring  serves  to  collect 
the  low-voltage  exciting  current  and  to  excite  the 
field,  which,  retarded  by  the  dampine  described 
above,    revolves    slowly,    relatively,   to    the   rotor. 

The  chief  difference  in  the  asynchronous  alternat- 
ing-current   dynamo    is   the    fact    that    it    does    not 


possess  fixed  poles,  as  in  the  continuous-current 
dynamo,  and  has,  therefore,  also,  no  residual  mag- 
netism. In  the  continuous-current  dynamo  the  ex- 
citation increases  with  the  speed,  as  shown  in  Fig. 
6.  at  first  due  to  residual  magnetism,  as  shown  by 
the  dotted  portion,  and  afterward  due  to  self-ex- 
citation, as  shown  by  the  full  straight  line.  In  the 
case  under  consideration,  however,  residual  mag- 
netism is  absent,  and  after  bringing  the  generator 
lip  to  speed,  it  must  be  separately  excited  from  some 
external  source.  For  this  purpose  a  momentary 
current  taken  from  some  other  alternating-current 
source  would  suffice.  If  properly  arranged,  a  very 
weak  current  only  is  required,  and,  in  case  no  other 
generator  is  available,  any  small  hand  apparatus, 
such  as  a  Siemens  inductor,  can  be  employed.  As 
soon  as  the  machine  is  excited  it  will  continue  to 
excite  itself. 

The  motor  was  finally  loaded  with  incandescent 
lamps.  No  suitable  bank  of  lamps  was  available, 
and  the  lamps  had  to  be  coupled  three  in  series 
to  correspond  to  a  voltage  of  330.  The  test  was, 
however,  satisfactory.  The  output  corresponded  to 
a  quarter  of  full  load,  and  the  voltage  drop  with 
this  was  only  two  per  cent.,  in  spite  of  the  air  gap 
between  rotor  and  stator  being  very  small — one-half 
millimeter — and   the   relation 

armature  ampere-turns 

field  ampere-turns 
being  0.6. 

The  armature  reaction  with  the  non-inductive  load 
was  obviously  largely  increased  by  the  induced  short- 
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FIG.    6.       ASYNCHRONOUS    INDUCTION    MOTOR.— CURVE 
SHOWING    SPEED    AND    VOLTAGE. 

circuit  currents  in  the  rotor  as  indicated  by  theory", 
and  the  voltage  drop  corresponded  to  leakage  alone. 
In  accordance  with  this  it  would,  therefore,  be  about 
eight  per  cent,  at  full  load.  If  no  excessive  adjust- 
ments of  voltage  are  required,  the  generator  would, 
further,  work  without  any  regulating  resistance.  It 
is  sufficient,  as  shown  by  the  tests,  to  adjust  the 
excitation  once  for  all.  Small  variations  in  voltage 
can  then  be  obtained  by  shifting  the  brushes. 

Excluding  the  larger  generators,  it  seems  probable 
by  these  tests  that  the  arrangement  can  be  applied 
to  the  smaller  alternating-current  machines  with 
great  advantage.  The  smaller-sized  generators  have 
the  objectionable  addition  of  a  separate  exciter,  which 
is  always  disproportionately  large,  represents  a  con- 
siderable percentage  of  the  whole  cost  of  the  gen- 
erator, increases  the  space  occupied  and  requires 
special  attendance.  It  would  seem  as  if  in  such 
cases  the  asynchronous  generator  would  again  form 
a  welcome  substitute.  The  separate  exciter,  with 
its  additions,  would  be  avoided,  and  the  generator 
would  be  scarcely  more  complicated  than  the  ordi- 
nary induction   motor. 

[Tke  end.] 


Prince  Henry  at  Niagara  Falls. 

When  Prince  Henry  of  Prussia  was  at  Niagara 
Falls  on  March  5th,  the  trolley  car  played  quite  an 
important  part  in  his  entertainment.  He  crossed 
over  the  upper  steel  arch  bridge  to  Canada  in  a 
carriage,  and  after  viewing  the  Falls  returned  to  the 
American  side  on  the  trolley  car  Ondiara,  members 
of  his  party  following  in  other  electric  cars.  All 
the  cars  ran  down  the  Great  Gorge  route  to  a  point 
below  the  whirlpool,  the  Prince  expressing  intense 
admiration  for  the  beauty  of  the  scene.  Returning 
to  Niagara  Falls,  the  electric  cars  ran  up  to  the 
power  plant  of  the  Niagara  Falls  Power  company, 
where  Prince  Henry  was  welcomed  by  William  B. 
Rankine,  vice-president  of  that  company,  and  by  him 
escorted  through  the  great  power  plant.  Other  of- 
ficials connected  with  the  installation  were  present 
to  care  for  those  with  the  Prince. 

From  the  completed  insta.llation  of  the  first  pit.  the 
Prince  was  taken  through  the  connecting  tunnel  to 
the  new  wheel-pit.  where  an  army  of  men  is  at  work. 
He  was  very  much  interested  in  all  the  work  he  saw. 
Leaving  the  power  house,  the  Prince  boarded  the 
Ondiara  and  was  taken  back  to  the  New  York  Cen- 
tral station.  The  trolley  ride  proved  most  enjoyable. 
and  it  was  agreed  that  the  electric  service  in  and 
about  Niagara  was  a  material  factor  in  making  it 
possible  for  the  Prince  to  see  a  great  deal  in  his 
limited  stay  of  2I4  hours. 

3.    Elektrotecfaniscbe  Zeitscbrift,  1901,  Part  L  ,  p.  1,022. 
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However,  the  situation  is  one  of  great  int'erest. 
Tliere  are  many  places  for  which  the  high-speed 
steam  turbine  is  not  adapted ;  but  in  the  case  of 
large  power-house  generators  it  looks  as  though 
the  conflict  was  on. 


Ax  English  electrical  contemporary,  quoting  from 
an  American  non-electrical  journal,  waxes  rather 
sarcastic  in  relation  to  the  run  of  187'/^  miles,  in 
Chicago,  by  an  electric  automobile  on  one  charge 
of  its  batteries.  "We  are  not  told  the  weight  of 
tlie  vehicle  or  of  the  batteries,  but  are  thankful 
for  the  odd  half  mile  and  for  the  truthfulness  that 
would  not  allow  the  run  to  be  rounded  up  to  188 
miles.  Accuracy  in  such  statements  is  always  wel- 
come." As  events  move  in  electrical  development, 
this  187%-mile  run  is  almost  ancient  history  now. 
But  if  our  contemporary  will  consult  the  Western 
Electrician  of  August  17th  last  it  will  find  an  exact 
account  of  this  long-distance  test,  with  the  weight 
of  the  vehicle  and  of  the  batteries.  The  conditions 
w-ere  not  such  as  would  obtain  in  commercial  prac- 
tice,  perhaps:   but  the  thing  was  done. 


The  manufacture  of  automobiles  is  settling  down 
into  a  well-organized  and  prosperous  industry,  and 
a  good  evidence  of  this  fact  was  the  exhibition  held 
in  Chicago  last  week,  a  brief  description  of  which 
is  given  elsewhere  in  this  issue.  One  feature  espe- 
cially noticeable  in  the  design  of  the  carriage  bodies 
and  running  gears  of  the  automobiles  shown  was  a 
departure  from  the  old-established  types  of  "horse- 
less" vehicles  and  the  gradual  evolution  of  a  con- 
struction that  is  better  adapted  for  a  vehicle  pro- 
pelled by  its  own  power.  After  a  temporary  preju- 
dicial feeling  against  electric  carriages,  these  vehicles 
seem  to  be  coming  more  into  popular  favor  again. 
Although  hardly  suitable  for  use  as  country-road 
wagons  where  long  distances  are  to  be  covered,  they 
are  still  the  handsomest,  cleanest,  quietest  and  sim- 
plest vehicles  for  city  use.  Several  types  were 
shown  at  the  Coliseum  and  a  noticeaable  feature 
claimed  for  them  all  was  a  mileage  capacity  of  40 
miles  or  over  on  one  battery  charge.  Where  coim- 
try  tours  are  the  ambition  of  the  automobilist,  he  will 
undoubtedly  find  the  steam  and  gasoline  vehicles 
more  suitable  to  his  wants  for  some  time  to  come, 
but  for  enjoyable  and  quiet  operation  on  ordinary 
runs  the  electric    carriage  is  eminently  well  suited. 


Steam  turbines  have  arrived  at  a  stage  in  their 
development  where  they  threaten  to  work  a  revolu- 
tion in  the  design  of  large  electrical  generators  and 
materially  to  modify  power-station  plans  in  conse- 
quence. In  an  article  printed  elsewhere  in  this 
issue  it  is  stated  that  the  largest  turbine  engine 
ever  built  for  stationary  use  was  installed  last  year. 
This  engine  has  developed  as  high  as  3,000  horse- 
power and  runs  at  a  speed  of  1,200  revolutions  per 
minute.  It  is  now  in  operation  in  tlie  generating 
plant  of  the  Hartford  Electric  Light  company. 
Plans  for  steam  turbines  of  about  6,000-horsepower 
capacity  each  are  now  under  way  in  the  Westing- 
house  shops  in  Pittsburg.  In  London  the  great 
central  generating  station  of  the  Metropolitan  Dis- 
tric  Railway  company  provides  for  10  Westinghouse- 
Parsons  steam  turbines  of  about  this  size,  and  no 
doubt  it  is  these  engines  which  are  now  under  design 
in  Pittsburg,  although  Mr.  Bole,  in  the  article  to 
which  reference  has  been  made,  does  not  say  so 
directly. 

Several  conspicuous  advantages  attend  the  use  of 
steam  turbines.  These  advantages  may  be  sum- 
marized as  great  adaptability  for  multiple  running, 
uniform  rate  of  speed  during  the  entire  revolution, 
high  economy  and  high  speed  and  requiring  compara- 
tively little  room.  The  generator  attached  to  such 
an  engine  is  much  smaller  than  a  generator  directly 
connected  to  a  reciprocating  engine  of  equal  power. 
In  the  London  plant  the  turbo-alternators  are  to 
be  driven  at  750  revolutions  a  minute,  as  compared 
with  the  75  revolutions  of  S,ooo-kilow3tt  generators 
driven  directly  by  Corliss  engines.  This  increase 
in  speed  will  make  four-pole  machines  possible  in 
place  of  40-pole  and  will  make  it  practicable  to  re- 
place a  generator  40  feet  in  diameter  by  one  of  nine 
or    10   feet. 

This  is  an  alluring  picture.  Of  course,  there  is 
another  side  to  it.  There  are  difficulties  in  the 
matter  of  governing  and  in  other  respects,  and  the 
Corliss   engine    builders   profess   not   to    be   afraid. 


A  RATHER  interesting  point  is  raised  by  an  elec- 
tric-vehicle transportation  company  in  Washington 
involving  the  right  of  the  District  of  Coluinbia  to 
impose  a  license  tax  of  $10  per  annum  upon  automo- 
biles used  for  the  transportation  of  passengers  for 
hire  in  the  District.  The  company  was  fined  for 
violating  a  law  passed  in  1871  taxing  the  proprietors 
of  "hacks,  cabs,  omnibuses,  street  cars  and  other 
vehicles  for  transporting  passengers  for  hire."  The 
defendant  company  justified  its  refusal  to  pay  the 
license  tax  on  the  following  grounds:  Because  the 
electric  vehicles  are  run  by  electricity  and  do  not 
come  within  the  classification  of  vehicles  set  forth 
in  the  act  mentioned;  because  the  rates  of  taxation 
for  licenses,  as  fixed  by  the  act,  are  based  upon  the 
character  of  vehicles  as  determined  by  the  number 
of  horses  required  to  draw  them ;  because  the  rates 
are  likewise  based  upon  the  wear  and  tear  on  the 
streets  and  other  inconveniences  resulting  from  the 
use  of  vehicles  drawn  by  horses  thereon,  and  are  in- 
applicable to  electric  vehicles,  and  if  applied  thereto 
would  be  unjust  and  oppressive,  and,  finally,  be- 
cause at  the  time  of  the  passage  of  the  act  the  con- 
veyance of  passengers  by  means  of  electric  vehicles 
was  unknown  and  unheard  of,  and  could  not  have 
been  in  the  contemplation  of  the  framers  of  the  law. 

This  is  certainly  an  ingenious  plea,  particularly 
the  contention  that  because  the  electric  vehicle  takes 
much  of  the  wear  and  tear  off  the  pavement  of  the 
streets  its  owner  should  be  relieved  from  the  burden 
of  a  special  tax ;  but  a  common-sense  view  of  the 
matter  will  hardly  uphold  the  arguments  of  the  de- 
fendant's lawyers.  Automobilists  should  ask  only 
for  equal  rights,  not  for  special  privileges. 


Of  course,  with  all  its  advantages,  the  metric 
system  of  measurements  is  not  to  be  forced  bodily 
on  the  people  of  the  United  States.  The  growth  of 
sentiment  in  favor  of  the  exact,  scientific,  inter- 
national system  is  very  slow,  it  is  true;  but  surely 
it  would  be  most  unwise  to  attempt  a  complete 
abandonment  of  the  time-honored  standards  at  one 
fell  swoop  by  statutory  enactment.  A  committee 
of  the  American  Society  of  Mechanical  Engineers, 
consisting  of  Coleman  Sellers,  Coleman  Sellers,  Jr.. 
George  M.  Bond,  J.  E.  Sweet  and  Charles  T.  Porter, 
reports  that  an  attempt  is  being  made  in  the  House 
of  Representatives  in  reference  to  H.  R.  Bill  No. 
2054,  supplemented  by  H.  R.  Bill  No.  123,  to  com- 
pel the  adoption  of  the  (French)  metric  system 
of  weights  and  measures  in  all  departments  of  the 
government,  in  all  its  workshops  and  in  all  matters 
connected  with  construction  or  commercial  opera- 
tions other  than  those  relating  to  public  lands  and 
surveying.  The  French  metric  system  of  weights 
and  measures  is  now  and  has  been  for  many  years 
legalized  by  act  of  Congress,  and  is  as  free  to  be 
used  and  as  legal  in  the  use  as  are  the  pounds  and 
tons  or  yards,  feet  and  inches  heretofore  and  at 
present  commonly  used  in  this  country.  "If  this 
bill  is  passed,"  says  the  committee,  "it  will  make 
what  we  are  now  using  to  such  good  advantage 
illegal.  The  attention  of  the  members  of  this  so- 
ciety is  therefore  called  to  the  proposed  legislation, 
and  it  is  earnestly  urged  by  the  committee  that  all 
the  members  should  address  their  respective  repre- 
sentatives in  Congress  protesting  against  the  passage 
of  H.  R.  Bills  No.  2054  and  No.  123.  expressing  in 
the  strongest  terms  their  opposition  to  a  measure  in- 
volving changes  that  will  inconvenience  and  hinder 
trade  and  manufacturing,  and  requiring  an  ex- 
penditure of  time  and  money  that  cannot  be  ex- 
pressed in  figures,  sweeping  away  as  it  does  the  ad- 
vantages accruing  from  the  numerous  established 
standards  now  recognized  and  universally  adopted 
throughout   the  country," 

Respectful  attention  should  be  given  to  a  protest 
such  as  this.  It  would  be  well  if  the  metric  system 
were  in  general  use  in  the  United  States,  but  it  is 
not,  and  one  cannot  contemplate  an  iinmediate,  or 
practically  immediate,  use  by  legal  compulsion  with- 
out misgiving.  The  step  proposed  is  too  radical. 
The  process  of  education  is  a  slow  one.  but  it  is 
safe.  Let  it  continue  unaccompanied  by  force  leg- 
islation, which  is  artificial   and  vicious. 


^larch  15,   1902 
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American    Engineering   of  the   Present 
Day. 

In  his  annual  address  as  the  retiring  president  of 
the  Engineers'  Society  of  Western  Pennsylvania,  de- 
livered at  the  society's  house  in  Pittsburg,  on  Janu- 
ary 21,  1902,  Mr.  H.  W.  Fisher  presented  a  mass 
of  data  from  prominent  engineers  and  manufac- 
turers bearing  on  new  methods  of  manufacture, 
large  or  new  types  of  machines,  and  the  like.  From 
this  interesting  collection  of  material  the  following 
extracts  are  taken.  Readers  of  the  Western  Elec- 
trician are  familiar  with  nearly  all  the  subjects 
treated,  but,  nevertheless,  these  authentic  and  con- 
cisely stated  summaries  of  recent  advancement  will 
be  found  to  be  of  value. 

Signal   Service. 

From  Captain  Edgar  Russel,  Signal  Corps,  U.  S. 
A. —  Ihe  most  miportant  advance  made  b^-^  tue  Signal 
Lorps  m  the  past  year  U901J  is  in  cable  laying  in 
the  Philippines,  ihe  Philippine  government  cable 
system  is  now  very  extensive,  and,  with  additions 
contemplated,  will  be  unique  as  a  cable  network. 
Practically  the  whole  of  this  was  laid  by  the  United 
States  cable  ship  Burnside,  under  direct  supervision 
ot  otticers  cf  tUe  Signal  Corps.  The  cable  is  all 
rubber  cable,  principally  of  two  kinds — the  lighter 
weighing  about  1,800  pounds  per  knot,  and  the 
larger  about  3,500  pounds  per  knot.  'Ihe  resistance 
of  the  smaller  is  about  21  ohms  per  knot,  and  that 
of  the  larger  10  ohms.  The  insulation  resistance  is 
about  1,000  megohms  per  knot  at  -j^  degrees  F. 
Ihis  type  of  cable  has  given  satisfaction.  Some  of 
ii  lies  in  1,000  fathoms,  its  insulation  being  greatly 
improved  by  the  pressure  and  cold  at  that  depth, 
although  there  was  great  doubt  expressed  regarding 
the  effect  of  pressure  on  the  rubber  by  the  advocates 
of  guttapercha.  But  the  performance  of  rubber  ca- 
ble in  the  Philippines  has  convinced  everyone  con- 
nected with  handling  it,  that  for  the  trying  condi- 
tions under  which  it  is  transported,  stored  and  laid 
there,  it  is  the  best  tj'pe. 

Under  the  present  methods  of  working  the  short 
sections,  not  exceeding  150  miles  in  any  case,  the 
ordinary'  open-circuit  set  with  polarized  relay  is 
found  to  give  good  service.  A  current  of  12  milli- 
amperes  is  found  to  suffice,  and  a  speed  of  25  words 
per  minute  can  be  attained. 

Steps  are  now  being  taken  to  provide  for  working 
"through"  from  Manila  to  the  new  department  head- 
quarters at  Cebu.  The  Signal  Corps  is  charged  with 
the  operation  of  over  3,000  miles  of  land  lines  and 
450   offices   in   the    Philippines. 

The  extension  of  the  Signal  Corps'  lines  of  Alaska 
from  St.  Michael  up  the  Yukon  to  Fort  Gibbon 
and  from  Valdez  up  the  Copper  River  Valley — both 
lines  to  connect  with  Fort  Egbert,  now  the  terminal 
station  of  the  Canadian  line  to  the  Klondike — are 
noteworthy  achievements.  While  most  of  this  line 
is  of  galvanized  wire  on  poles,  a  light,  unarmored 
cable  is  used  in  some  difficult  sections.  At  last  re- 
ports about  400  miles  of  line  were  in  operation. 

The  operation  of  the  3,418  miles  of  lines  in  Cuba 
is   entirely    under    direction   of  the   Signal    Corps. 

A  most  interesting  chapter  of  the  held  work,  un- 
der most  novel  and  trying  conditions  of  the  Signal 
Corps,  was  in  China.  The  difficulties  and  dangers, 
the  great  labor,  and  the  numerous  expedients  re- 
quired to  carry  the  line  from  Taku  to  Tientsin  and 
from  Tientsin  to  Pekin  are  worthy  of  note.  The 
fact  that  the  line  reached  Pekin  30  hours  after  the 
troops,  and  days  before  that  of  any  of  the  other 
allies,   should  be  noted. 

In  regard  to  apparatus:  All  the  land-telegraph 
lines  are  operated  with  the  ordinary  American  Morse. 
Many  of  the  branch  lines  are  being  converted  into 
telephone  lines  in  the  Philippines.  The  new  Signal 
Corps  telephone,  which  can  be  closed  up  and  shipped 
in  its  own  case,  is  being  introduced,  while  a  new 
portable  field  telephone  is  a  model  of  neatness  and 
compactness.  A  new  field  switchboard  for  camps 
and  small  posts  has  also  been  designed.  The  use 
and  development  of  the  vibration  system  of  teleg- 
raphy in  the  Signal  Corps'  "buzzer"  has  produced 
some  ver>'  interesting  results.  In  this  instrument 
the  Morse  signals  are  produced  by  long  and  short 
buzzers  in  the  telephone  receiver.  The  writer  has 
worked  these  buzzers  over  20  miles  in  Central  Luzon, 
during  a  rain}--  period,  with  bare  wire  laid  on  the 
ground,  trees  and  bushes,  and  has  sent  several  thou- 
sand words  per  day  at  that.  By  using  condensers 
between  the  buzzers  and  line  they  furnish  a  tem- 
porary' means  of  duplexing  a  telegraph  line,  as  in 
the  phonoplex  system. 

In  wireless  telegraphy,  experiments  have  been  con- 
tinued, not  so  much  in  attempts  at  great  range,  as 
to  find  the  capabilities  of  the  apparatus  in  every- 
day use.  The  wireless  stations  in  San  Francisco 
harbor  have  been  worked  continuously  for  over  a 
year. 

For  visual  signaling,  the  longest  range  has  been 
attained  with  the  Signal  Corps'  portable  searchlight, 
where  searchlight  signals  have  been  received  for 
over  50  miles  from  Manila.  Not  far  behind  this 
in  performance  is  the  acet>-lene  lantern,  which,  in 
tests  at  Buffalo,  has  been  read  30  miles.  This  lan- 
tern is  an  excellent  piece  of  compact  and  portable 
apparatus. 

Engine  Building. 

Edwin  Re\-nolds,  chief  engineer  of  Allis-Chalmers 
company. — Among  the  large  engines  which  we  have 
sent  out  during  the  last  year  were  two  engines   of 


the  three-cylinder,  compound  type,  each  of  2,500- 
kilowatt  capacity,  for  the  city  ol  Glasgow,  it  is 
interesting  to  know  that,  in  spite  of  the  bitter  oppo- 
sition by  the  British  press,  the  Glasgow  authorities 
were  exceedingly  anxious,  atier  the  receipt  of  the 
nrst  two,  for  us  to  send  them  two  more,  ihe  order, 
however,  was  declined  on  account  of  time  of  deliv- 
ery. We  have  sent  one  engine  of  1,600-kilowatt 
capacity,  vertical  compound,  to  Sydney,  N.  S.  W., 
tor  the  government  tramways  there.  I"  or  street-rail- 
way lines  the  most  notable  order  was  one  for  eight 
engines  for  the  Manhattan  Railway  company.  These 
are  the  double  combined  horizontal  and  vertical  type, 
each  with  two  high-pressure  cylinders  44  inches  di- 
ameter, low-pressure  cylinders  S8  inches  diameter,  all 
by  60-inch  stroke,  'ihe  horsepower  at  best  load  is 
tt,coo,  and  a  maximum  of  12,000  per  unit  is  guaran- 
teed. This  has  recently  been  followed  by  an  order 
for  six  more  of  the  same  type  for  the  new  subway 
of   New   York  city. 

As  to  prophecy  in  regard  to  size  of  engines,  our 
experience  seems  to  indicate  that  with  2,500  horse- 
power to  the  cylinder,  the  limit  for  reciprocating  en- 
gines has  been  pretty  nearly  reached.  This  gives  5,000 
horsepower  to  the  ordinary  cross-compound  engine, 
or  10,000  horsepower  to  the  engines  of  the  Manhat- 
lan  type.  It  is  doubtful  whether  this  will  be  much 
exceeded,  if  at  all.  Regarding  the  new  types,  it  is 
perhaps  idle  to  prophesy.  We  are  showing  our  faith 
in  a  continued  demand  for  the  Corliss  type  by  spend- 
ing something  like  $3,000,000  on  a  plant  which  will 
cover  a  good  part  of  100  acres  of  ground,  to  care 
for  our  present  business  in  this  line  of  work,  and. 
there  is  room  and  provision  made  for  the  extension 
which  we, believe  will  be  required. 

We  have  made  a  specialty  of  large  pumps.  We 
have  at  New  Orleans  for  the  draining  of  the  city 
six  or  eight  units  of  250-cubic-feet-per-second  capac- 
ity each  when  working  against  a  lo-foot  head.  These 
are  electrically  driven,  and  give  a  duty  of  about 
55,000,000^  foot-pounds  per  thousand  pounds  of  dry 
steam.  This  includes  pump,  motor,  transmission, 
generator  and  engine  losses.  The  equivalent  duty 
for  a  direct  steam-driven  pump  would  be  between 
9C,cco,coo  and  100,000,000. 

W.  A.  Bole,  superintendent  of  Westinghouse  Ma- 
chine company. — We  have  built  and  erected  during 
the  past  year  three  distinct  types  of  very  large  steam- 
engine  units,  all  for  the  purpose  of  driving  electric 
generators,  and  all  of  them  located  in  eastern  cities 
of  this  country.  One  of  these  units  is  of  the  fol- 
lowing description:  The  high-pressure  cylinder  is 
46  inches  diameter,  the  low-pressure  cylinder  86 
inches  diameter,  stroke  60  inches,  revolutions  ■]$ 
per  minute.  This  engine  is  fitted  with  Corliss  valve 
gear  throughout,  and  operates  to  drive  a  2,8so-kilo- 
watt,  alternating-current  generator,  running  in  mul- 
tiple with  other  units  in  the  same  station,  as  well 
as  with  engines  in  other  sub-stations  of  the  same 
company  at  remote  distances.  The  engine  is  pro- 
videa  with  reheating  receiver,  in  which  the  steam 
exhausted  by  the  high-pressure  cylinder,  and  on  its 
way  to  the  low-pressure,  is  first  drained  and  then 
slightly  superheated  by  passing  through  tubes  sur- 
rounded by  live  steam.  This  engine  runs  regularly 
with  condenser,  and  has  developed  as  high  as  6,000 
horsepower  per  unit.  We  have  two  of  these  units 
now  in  active  service  in  Brooklyn,  N.  Y. 

The  second  type  of  engine  to  which  we  have  re- 
ferred is  very  similar  to  the  first  engine,  except 
that  in  this  case  the  high-pressure  cylinders  are 
equipped  with  four  poppet  valves,  instead  of  the 
Corliss  valves.  The  motive  in  makiqg  this  change 
in  design  was  to  permit  the  use  of  superheated  steam, 
which  is  becoming  more  or  less  popular,  and  which 
has  certain  theoretical  advantages  favoring  low- 
steam  consumption.  We  are  building,  and  have  al- 
most completed,  the  erection  of  two  such  units  as 
this  for  a  large  elevated-railway  company  in  Boston. 
The  third  type  of  engine  referred  to  is  of  quite 
different  construction.  This  engine  has  three  cyl- 
inders and  three  cranks ;  in  fact,  it  might  be  re- 
garded as  three  separate  engines  set  side  by  side  on 
a  common  bedplate.  The  cranks  are  divided  at  ir- 
regular intervals,  approximating,  but  not  quite,  120 
degrees  apart,  so  as  to  produce  the  most  even  turn- 
ing movement,  and  the  most  regular  speed  of  revo- 
lution. The  high-pressure  cylinder  in. this  instance 
is  43%  inches  in  diameter.  The  engine  has  two  low- 
pressure  cylinders,  each  75%  inches  in  diameter, 
placed  on  either  side  of  the  high-pressure  cylinder 
above  referred  to.  The  stroke  of  the  three  engines 
is  60  inches;  revolutions,  75  per  minute.  This  engine 
is  equipped  with  poppet  valves  for  its  high-pressure 
cylinder,  for  the  same  reasons  above  mentioned, 
namely,  superheated  steam,  while  the  low-pressure 
cylinders  are  equipped  with  Corliss  valves,  after  the 
usual  fashion.  This  engine  is  run  condensing,  with 
175  pounds'  gauge  pressure,  and  has  developed  as 
'"isrh  as  9,000  indicated  horsepower  per  unit.  We 
have  two  such  engines  as  this  now  in  regular  serv- 
ice, and  six  others,  exactly  similar,  in  various  stages 
of  completion,  in  our  works  and  in  the  large  power 
house.  The  power  house  in  which  these  latter  en- 
gines are  located  is  in  New  York  city. 

We  are  also  building  the  very  high-speed  engine 
known  as  the  turbine  engine.  The  past  year  has 
seen  the  installation  of  the  largest  steam  turbine  ever 
built  for  stationary  purposes.  This  engine  has  de- 
veloped as  high  as  3,000  horsepower,  runs  at  a  speed 
of  1.200  revolutions  per  minute,  and  has  attracted 
great  attention  among  steam  engineers  during  the 
past  year.  The  engine  is  now  in  operation  in  the 
city  of  Hartford,  Conn.,  and  runs  with  superheated 
steam  of  high  pressure,  exhausting  into  vacuum. 
We  are  now  at  work  on  plans  for  a  turbine  engine  of 


double  this  size,  or  about  6,000  horsepower  each, 
and  we  expect  that  this  type  of  engine  will  find  a 
great  deal  of  favor  in  the  next  decade,  owing  to  its 
great  adaptability  for  multiple  running.  It  has  an 
absolutely  uniform  rate  of  speed  during  a  revolution, 
and  is,  therefore,  better  adapted  for  multiple  service 
than  any  other  form  of  engine  as  yet  developed.  Its 
economy  is  of  the  highest,  it  requires  less  water, 
less  room,  less  foundation,  than  an}'  reciprocating 
engine  of  equal  horsepower,  and  the  generator  for 
such  engine,  running  at  the  high  rate  of  speed  em- 
ployed in  turbine  construction,  is  but  a  fraction  of 
the  size  of  those  generators  where  reciprocating  en- 
gines must  be  employed  for  the  driving. 

In  the  gas-engine  field,  during  the  past  year,  we 
have  made  no  very  radical  increase  of  size,  but  have 
built  a  large  number  of  gas  engines  ranging  in  ca- 
pacity from  300  horsepower  each  down  to  10  horse- 
power. We  are  successfully  operating  gas  engines 
as  large  as  650  horsepower,  and  are  now  at  work 
upon  the  construction  of  a  type  of  double-acting 
gas  engine,  which  has  been  designed  in  sizes  as  large 
as  1,500  horsepower  per  unit.  The  blast-furnace 
engineers  of  this  country  are  looking  with  consider- 
able interest  toward  the  employment  of  such  engines 
for  driving  machinery  employed  about  the  blast 
furnaces,  which,  in  large  part,  consists  of  machinery 
for   compressing  the  air   for   the   blast. 

Electrical  Machinery. 

E.  H.  Mullin  of  the  General  Electric  company. — 
The  2,500-kilowatt  double-current  generator  of  the 
Chicago  Edison  company  is  the  largest  machine  of 
this  type  that  has  ever  been  built.  At  300  volts  the 
capacity  is  8,350  amperes.  The  net  weight  of  the 
machine  is  150  tons.  The  purpose  of  this  machine, 
with  its  commutator  on  one  end  and  collector  rings 
on  the  other,  is  to  concentrate  the  generating  ap- 
paratus of  a  large  central-station  system  as  much 
as  possible  in  one  station. 

The  575-volt,  2,700-kilowatt  generator  installed  at 
Lincoln  Wharf  power  station  of  the  Boston  Ele- 
vated railroad  is  the  largest  direct-current  railway 
generator  in  the  world.  Although  its  normal  capac- 
ity is  but  2,700  kilowatts,  or  4,700  amperes,  at  575 
volts,  it  has  an  overload  capacity  of  50  per  cent, 
for  two  hours  and  of  100  per  cent,  for  10  minutes, 
representing  at  normal  load  3,600  electrical  horse- 
,  .ower  output,  5,400  horsepower  at  50  per  cent,  over- 
load, and  7,200  horsepower  at  100  per  cent,  overload. 
The  net  weight  of  the  machine  is  160  tons;  of  the 
copper  alone,  15  tons.  On  account  of  the  large  di- 
ameter, it  was  impossible  to  transport  the  magnet 
frame  in  semi-circular  sections,  as  is  customary,  and 
hence  it  had  to  be  designed  in  six  sections,  the  top 
sixth  fitting  like  the  keystone  of  an  arch. 

George  A.  Gibson  of  the  (publishing  department) 
Westinghouse  Electric  and  Manufacturing  company. 
— The  5,000-kilowact  alternators,  a  number  of  which 
we  are  just  now  completing  for  the  Manhattan  Ele- 
vated Railway  company  of  New  York  city,  are  the 
largest  machines  of  this  kind  ever  built.  We  are 
also  furnishing  some  rotary  converters  for  the  Man- 
hattan elevated  railway  of  1,500  kilowatts  each. 
These  are  the  largest  rotary  converters  ever  pro- 
jected. At  the  present  time  we  are  building  some 
static  transformers  for  the  Montreal  and  St.  Law- 
rence Light  and  Power  company.  These  are  to  be 
of  2,750  kilowatts  each.  We  are  building  5,000- 
horsepower  generators  for  the  St.  Lawrence  Power 
company,  and  these  will  be  installed  in  the  great 
plant  at  Massena,   N.  Y. 

L.  B.  Stillwell,  New  York. — Prophecy  is  somewhat 
dangerous  in  this  field  of  work,  but  I  am  inclined 
to  believe  that  the  next  step  in  the  evolution  of 
steam-driven  electric  plants  of  large  size  will  be 
in  the  direction  of  steam  turbines  rather  than  in  the 
use  of  larger  alternator  and  engine  units.  In  cases 
where  the  alternators  are  driven  by  hydraulic  tur- 
bines, as  at  Niagara,  there  is  no  reason  why  larger 
units  may  not  be  used,  and,  in  fact,  the  use  of  7,500- 
kilowatt  units  for  the  new  plant  of  the  Niagara 
Falls  Power  company  on  the  Canadian  side  of  the 
river  is  practically  determined. 

Stanley  Electric  company. — The  Bay  Counties 
Power  company,  San  Francisco,  has  the  longest 
power-transmission  line  in  the  world.  The  length 
of  this  line  is  about  150  miles,  and  in  the  next  year 
or  two  it  will  probably  be  increased  to  214  miles. 
The  power  is  generated  at  around  Colgate,  from  the 
waters  of  the  Yuba  River.  The  present  electromotive 
force  is  40,000  volts,  but  this  will  be  increased  to 
50.C00.  and  perhaps  60,000  or  70,000  volts.  The 
company  is  delivering,  or  just  about  to  deliver,  17,- 
coo  horsepower,  and  this  may  be  increased  to  40.000 
horsepower.  The  head  of  water  is  800  feet.  Power 
is  supplied  for  mining  purposes,  electric  lighting,  and 
various  manufactories,  and  the  extent  of  ground  cov- 
ered is  very  considerable.  The  power  house  at  Col- 
gate contains  two  2.000-kilowatt,  three  900-kiIowatt 
and  one  750-kilowatt  Stanley  generators,  which  are 
directly  connected  to  the  waterwheel.  They  are 
three-phase,    6o-cycIe,    2,400-voIt    inductor   machines. 

Pneumatic  Locomoti\'es. 

E.  P.  Lord  of  H.  K.  Porter  &  Co.— We  have  com- 
pleted two  very  important  installations  for  the  United 
States  government,  storing  up  air  at  i.ooo  pounds 
pressure  and  operating  locomotives  having  12  by 
16-inch  cylinders  and  weighing  complete,  in  working 
order,  22  tons.  These  are  the  heaviest  pneumatic 
locomotives  that  have  ever  been  designed  and  con- 
structed and  placed  in  active  and  successful  opera- 
tion in  either  this  country  or  abroad,  and  while  both 
electricity  and  compressed  air  have  their  well-defined 
and  particular  fields   for  successful  operation,  com- 
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pressed  air  is  unquestionably  winning  favor  in  many 
instances  where  electricity  was  previously  presumed 
to  be  the  only  economical  and  practical  source  of 
power. 

Electric   Cables. 

J.  \V.  Marsh,  general  manager  of  the  Standard  Un- 
derground Cable  company,  Jfittsburg,  Pa. — Perhaps 
the  most  important  installation  of  the  past  year  is  tlie 
ctjuipment,  electrical!}-,  of  the  lines  of  the  Manhattan 
Railway  company  ot  iS'ew  York  city.  In  this  case 
the  current  is  transmitted  at  about  11,000  volts 
through  three  conductor  cables  to  suitable  stations, 
where  it  is  stepped  down  and  transformed  into  direct 
current  before  being  tapped  into  the  third  rail.  On 
the  initial,  and  we  might  say,  preliminary,  installa- 
tion, about  350,000  feet  of  cable  has  been  used,  each 
conductor  No.  000  B.  &  S.  gauge,  insulated  by  seven 
thirty-seconds-inch  paper,  and  then  the  three  con- 
ductors spiraled  together  around  a  common  center, 
with  a  like  thickness  of  paper  insulation  placed  over 
the  three ;  this  is  then  covered  with  nine  sixty-fourths- 
inch  lead  sheath.  These  cables  are  tested  at  the  fac- 
tory at  30,000  volts,  and  after  installation  at  22,000 
volts.  Ihis  installation  is  particularly  notable  in 
that  the  specifications  for  manufacture  of  the  cable 
take  into  consideration  the  fact  (which  has  been  so 
long  and  persistently  ignored  by  many  engineers) 
that  high-insulation  resistance  in  megohms  is  no  cri- 
terion of  a  trustworthy  and  safe  working  cable.  The 
relatively  low-insulation  resistance  of  200  megohins 
per  mile  to  which  this  cable  is  manufactured  permits 
the  use  of  softer  w'axes  in  the  insulating  compound, 
with  a  corresponding  gain  in  puncture  or  high-volt- 
age tests. 

It  may  be  a  matter  of  interest  also  to  note  the  fact 
that  during  the  past  year  this  company  has,  in  the 
face  of  very  severe  German  and  English  competition, 
taken  an  order  in  the  City  of  Mexico  for  about 
200,000  feet  of  cable  of  a  type  which  is  but  little 
used  in  the  United  States,  although  very  exten.sively 
used  throughout  England  and  the  continent.  This 
cable,  in  addition  to  being  insulated  and  lead-cov- 
ered in  the  usual  manner,  is  provided  with  a  heavy 
bedding  over  the  lead,  and  then  protected  by  means 
of  two  spirally  wound  steel  tapes,  which  are  in  turn 
protected  by  a  double  saturated  bedding  over  all. 
Cables  of  this  class  are  intended  to  be, laid  directly 
in  the  earth,  without  use  of  conduits  or  manholes, 
and  while  we  do  not,  except  under  the  most  unusual 
circumstances,  recommend  this  style  of  cable  in- 
stallation, it  is  a  point  worth  noting  that  American 
manufacturers  can  compete  with  English  and  conti- 
nental cable  makers  in  the  field  of  their  own  special 
pioducts,  and  without  any  advantage  in  the  score  of 
freight,  or  otherwise. 

There  has  been  a  continuation  of  the  remarkable 
demand  for  equipment  of  telephone  exchanges  and 
systems  by  companies  operating,  in  many  cases,  in 
opposition  to  the  Bell  Telephone  company  and  its 
licensees. 


Everett-Moore  Properties. 

Senator  Hanna  and  others  interested  in  the  Little 
Consolidated  Kailway  company  at  Cleveland,  Ohio, 
deny  that  there  has  been  any  agreement  of  consoli- 
Uation  with  the  Big  Consolidated,  as  has  been  re- 
ported. However,  it  is  conceded  that  the  interests 
which  now  control  both  systems  are  well-nigh 
identical  and  that  there  is  no  particular  need  ot  a 
tormal  consolidation  at  this  time.  Such  a  deal 
would  be  an  important  one  in  electric-railway  cir- 
cles. The  combined  capitalization  of  the  two  com- 
panies is  $21,600,000,  that  of  the  Big  Consolidated 
ueing  $13,000,000.  The  formal  transfer  of  the  prop- 
erty ot  the  Cleveland  Electric  Railway  company  to 
the  new  owners  was  made  Saturda}',  March  Sth. 
1-iorace  A.  Andrews  deposited  a  check  for  $3,545,000 
and  received  43,000  shares  of  stock.  He  was  after- 
ward chosen  president  of  the  company  and  H.  C. 
Davies  was  chosen  secretary. 

It  is  said  that  the  stockholders  of  the  Detroit 
United  Railway  company  are  holding  fast  to  their 
stock  and  will  not  put  it  up  for  sale  at  $75  per 
share.  This  has  prevented  the  sale  of  the  property 
which  might  have  been  made  some  time  ago.  The 
purchasers  refuse  to  take  it  unless  they  can  get  a 
controlling  interest,  which  can  only  be  secured  by 
the  transfer  of  much  more  stock  than  has  yet  been 
put  up  in  the  hands  of  the  trust  company  desig- 
nated. 

The  directors  of  the  Northern  Ohio  Traction 
company  held  a  meeting  on  an  electric  car  on  March 
7th  and  chose  the  following-named  officers:  Presi- 
dent, Henry  A.  Everett;  vice-president.  Will 
Christy ;  second  vice-president  and  general  manager, 
Charles  W.  Currie ;  secretary,  Charles  F.  Moore ; 
treasurer,  Joseph  R.  Nutt.  Mr.  Everett  succeeds 
E.  W.  Moore  as  president,  and  this  is  the  only 
change  made  in  the  official  directory.  It  is  said 
this  property  may  be  sold  by  the  syndicate  at  an 
early  date,  and  that  there  is  now  an  understanding 
between  the  Cleveland  people  and  an  eastern  syndi- 
cate in   regard  to   it. 

It  is  very  probable  that  the  sale  of  the  Toledo 
lines  will  be  consummated.  It  is  believed  that  the 
Chicago  and  eastern  syndicate  will  take  it  before 
the  20  days'  option  expires. 


Power   Development  on  the  Mississipp/. 

Electrical  utilization  of  the  available  waterpower 
of  the  Des  Moines  Rapids  of  the  Mississippi  River, 
near  Keokuk,  Iowa,  has  been  contemplated  for  some 
tinie.  The  proposition  of  damming  a  river  like  the 
Mississippi,  three-quarters  of  a  mile  wide  at  the 
point  of  the  proposed  development  and  with  a  range 
between  low  and  high  water  of  about  20  feet,  is  a 
bold  one  and  fraught  with  difficulties.  Citizens  of 
Keokuk  and  neighboring  towns  have  organized  a 
promotion  company  and  retained  Lyman  E.  Cooley, 
the  eminent  engineer,  to  report  on  the  feasibility  of 
the  project.  Mr.  Cooley  has  prepared  his  report, 
and  a  short  time  ago  he  briefly  discussed  the  subject 
before  the  Western  Society  of  Engineers  in  an  ad- 
dress   from   whih    the   following   facts   are   derived : 

The  descent  at  the  Des  Moines  Rapids  is  about 
24  feet  at  low  water  and  about  16  feet  at  high  water, 
'ihe  rapids  are  in  a  rock  gorge,  12  miles  long.  The 
United  States  navigation  canal  is  along  the  west,  or 
lovva,  shore.  Congress  has  granted  permission  for 
a  wing-dam  power-development  scheme,  with  a  water- 
power  canal  along  the  east,  or  Illinois,  shore.  The 
conditions  indicate  about  10,000  effective  horsepower 
as  the  normal  limit  of  the  wing-dam  scheme.  A 
dam  across  the  river  and  a  canal  of  greater  capacity 
than  that  originally  planned  would  increase  the  avail- 
able power  to  43,000  horsepower.  A  third  increase 
to  50,000  horsepower  might  be  made  by  digging  a 
tail-race  from  the  basin  at  the  lower  part  of  the 
rapids. 

Volume  of  water  at  flood  is  taken  to  be  372,500 
feet  a  second.  The  average  run-off  is  figured  to  be 
62,000  feet  a  second. 

For  the  power  house  a  gallery  installation  is 
planned.  Each  unit  is  to  consist  of  eight  horizontal 
turbines  placed  on  a  single  shaft,  each  43  to  45  inches 
in  diameter.  For  the  wing-dam  proposition  10  of 
these  units  were  to  be  installed,  and  two  of  them 
connected  to  one  generator  by  pulleys  and  belting. 
Two  were  sufficient  to  give  ample  power  for  one 
1,500-kilowatt  generator.  When  a  dam  should  be 
built  giving  larger  heads,  then  it  would  be  feasible 
to  take  the  five  generators,  each  of  which,  has  been 
connected  to  a  pair  of  units,  and  connect  each  of 
them  to  a  single  unit,  and  place  also  five  additional 
generators  in  the  same  building,  and  this  gallery 
system  can  be  continued  across  the  end  of  the  basin. 
This  installation,  in  its  ultimate  development,  con- 
templated 34  units,  or  practically  about  71,000  horse- 
power of  installation,  for  the  purpose  of  utilizing 
about  50,000  constant  horsepower. 

Considering  the  conditions  existing  in  the  vicinity 
of  Keokuk,  it  is  assumed  that  one-third  of  the  power 
will  be  used  locally,  one-third  at  a  radius  of  10  miles, 
and  the  other  third  at  40  miles.  The  average  of 
these  is  taken  as  the  cost  of  delivering  the  power. 
Figuring  up  all  elements  at  cost,  when  the  scheme  is 
fully  developed,  gives  some  $10  per  horsepower-year, 
taking  a  horsepower-year  at  5,000  hours,  for  the 
average  of  three  different  stages — variable  power, 
tactory  power,  and  constant  power.  The  wing-^am 
scheme  alone  figured  up  between  $20  and  $25.  These 
costs  are  delivered  to  consumer  directly  or  to  sub- 
station. The  results  for  the  wing-dam  proposition, 
in  competition  with  the  probable  cost  of  steam  power 
in  the  state  of  Illinois,  made  it  a  doubtful  enterprise. 
However,  as  soon  as  a  dam  is  considered  in  connec- 
tion with  the  canal,  it  became  a  splendid  proposition, 
according  to  Mr.  Cooley,  and  it  will  pay  to  develop 
it  commercially  when  it  has  found  a  sale  for  some- 
thing like  one-third  of  the  horsepower-hours  avail- 
able. It  does  not  change  the  cost  per  horsepower  ma- 
terially, when  the  tail-race  is  considered,  but  adds 
to  the  amount  of  power. 

Mr.  Cooley's  conclusion  is,  in  effect,  that  the  scheme 
must  be  developed  on  a  large  scale  to  be  practicable 
and  profitable.  The  electrical  end  of  the  project  has 
not  been  taken  up,  but  a  lOO-mile  transmission  is 
talked   of,   to  take  in   St.   Louis. 


Washington. — This  state  has  seven  "Electrical 
Construction  and  Repairs"  establishments,  with  total 
capital  of  $71,050.  Eight  officials  and  clerks  receive 
$10,000  in  slaries  and  29  wage  earners  are  paid 
$27,560. 


The  Joliet  fill.),  Newark  and  Western  Electric 
Railroad  company  has  been  incorporated,  with  a 
capital  stock  of  $10,000,  to  construct  an  electric  road 
connecting  Joliet,  Newark  and  Sheridan.  J.  A. 
Henrv.  Joliet;  A.  S.  Halbert,  Newark;  J.  N.  Dearin- 
ger,  Chicago,  and  others  are  the  incorporators. 


Electrical     Manufactures    of   California, 
Minnesota  and  Washington. 

Under  various  headings  of  electrical  interest  in 
the  census  bulletin  of  manufacturing  and  mechanical 
industries  for  the  census  year  1900  in  the  states  of 
California,  Minnesota  and  Washington  are  the  fol- 
lowing figures : 

California. — Under  "Electrical  Apparatus  and  Sup- 
plies" II  establishments,  with  total  capital  of  $iSi,- 
474,  are  reported.  These  establishments  employ  29 
officials  and  clerks,  with  salaries  amounting  to  $28,- 
638,  and  238  wage  earners,  whose  wages  are  $129,906. 
Classed  under  "Electrical  Construction  and  Re- 
pairs" there  are  44  establishments,  with  $144,047  cap- 
ital. In  these  shops  17  officials  and  clerks  receive 
salaries  of  $16,138,  and  184  wage  earners  receive 
$116,909.  Under  "Electroplating"  nine  establishments 
are  given,  with  $27,002  capital,  three  officials  and 
clerks  receiving  $2,758,  and  33  wage  earners  receiving 
$16,635. 

Minnesota. — Under  "Electrical  Apparatus  and  Sup- 
plies" 12  establishments  are  reported.  The  sum  of 
$79>935  represents  their  capital,  and  officials  and 
clerks  to  the  number  of  13  receive  salaries  of  $7,976, 
while  86  wage  earners  are  paid  $45,340.  Under 
"Electrical  Construction  and  Repairs"  are  given  17 
establishments.  These  have  $67,305  capital  and  pay 
salaries  amounting  to  $9,505  to  10  officials  and  clerks 
and  wages  amounting  to  $39,455  to  88  wage  earners. 
"Electroplating"  establishments  number  six,  with 
$14,950  capital.  Under  "ofificials  and  clerks"  two  per- 
sons receive  salaries  of  $900,  and  under  "wage  earn- 
ers" 23  persons  are  represented  as  receiving  $12,834. 


Present    Status    of    Space    Telegraphy. 

In  pleading  for  an  appropriation  for  space-teleg- 
raphy equipment  before  the  committee  on  naval 
affairs  of  the  House  of  Representatives  Rear-admiral 
K.  B.  Bradford,  chief  of  the  Bureau  of  Equipment 
01  the  Navy  Department,  recently  made  a  concise, 
non-technical  statement  ot  the  status  of  space  teleg- 
raphy. Although  this  statement  is  not  quite  up  to 
date,  readers  01  the  Western  Electrician  will  be  in- 
leiested  in  the  lollowing  report  ot  it,  which  is 
taken  trom  the  Vv  ashington  Star ; 

"ahips  ot  all  continental  navies  are  being  supplied 
with  wireless-telegraph  apparatus;  also,  to  some 
extent,  those  01  tnc  small  navies  ot  South  American 
countries. 

■It  IS  a  popular  idea  that  the  system  is  entirely 
the  invention  ot  Mr.  Marconi,  and  that  he  has  a 
monopoly  of  ettective  appliances  tor  the  purpose. 
this,  however,  is  an  error.  At  present  the  appa- 
.aL,.,s  IS  manutactured  by  two  firms  in  Germany,  two 
..  ^..iis,  and  one  in -London,  the  latter  being  tne 
Marconi  company.  Mr.  Marconi  has  patentea  cer- 
tain apparatus  in  England,  but  it  is  douDtful  if  these 
patents  would  be  sustained  by  the  courts,  'there 
are  certain  companies  in  the  United  States  that  have 
patented  inventions  in  connection  with  wireless 
telegraphy,  'there  is  no  company,  however,  in  the 
United  States,  so  far  as  I  am  aware,  that  is  to-day 
piepared  to  provide  wireless-telegraph  apparatus  lor 
use  or  experiment ;  the  policy  of  the  American  com- 
panies appears  to  be  chiefly  to  control  patents  for 
money-making  purposes. 

"'fhe  English  and  Italian  navies  use  the  Mar- 
coni apparatus;  the  Russian  and  French  navies  a 
french  apparatus;  the  German  navy  a  German  ap- 
paratus. Other  navies  purchase  indiscriminately 
irom  various  firms,  evidently  for  testing  purposes. 

"A  complete  set  of  wireless-telegraph  apparatus, 
sufficient  to  provide  one  station  witn  both  transmu- 
ting and  receiving  appliances,  costs  about  $1,500, 
both  in  Germany  and  france.  The  Marconi  com- 
pany supplies  the  same  for  about  $1,000,  but  requires 
a  royalty  01  $500  a  year  for  a  period  of  15  years. 

■In  addition  to  ships  of  foreign  navies,  many 
transatlantic  passenger  steamers  have  been  supplied 
with  this  apparatus  tor  the  purpose  of  communicat- 
ing with  one  another  at  sea,  and  also  for  the  purpose 
01  announcing,  through  shore  stations,  their  ap- 
proach to   or  departure  from  land. 

"In  the  North  bea,  and  to  some  extent  elsewhere, 
lightships  and  shore  stations  have  been  placed  in 
communication  with  one  another  by  means  of  wire- 
less telegraphy,  it  is  very  useful  tor  such  com- 
munication, and  permits  the  masters  of  distant  light- 
snips  to  report  wrecks,  vessels  in  distress,  etc. 

ihe  apparatus  is  Dy  no  means  perfect,  it  will 
not  work  m  very  hot  weather;  why,  is  not  fully 
Known.  Alter  the  heat  ot  the  day  is  past,  however,, 
messages  are  transmitted  without  ditticulty.  Mes- 
sages can  be  sent  during  fog  and  bad  weatner.  As 
a  matter  ot  fact,  the  transmission  of  messages  is  fa- 
cilitated by  the  presence  of  fog.  Cold  weather  does 
not  seem  10  interfere  with  its  use.  Communication, 
however,  is,  as  a  rule,  entirely  interrupted  during 
...c  prevalence  of  thunderstorms. 

"When  the  transmitting  apparatus  at  a  wireless 
station  IS  in  operation  no  other  transmitting  appa- 
ratus within  its  radius  of  effect  can  be  used  without 
conflicting  with  the  message  being  sent  by  the  first- 
mentioned  and  rendering  it  entirely  unintelligible. 
ihis  quality  is  known  as  'interference,'  and  is  of 
course,  a  very  great  drawback.  It  is  claimed  by 
some  makers  that  the  difficulty  of  'interference'  may 
be  overcome  by  tuning  the  apparatus  used  so  as  to 
create  a  certain  syntony  of  waves.  I  do  not  believe, 
however,  that  any  practical  appliances  accomplishing 
this  result  have  been  devised.  If  all  stations  are 
under  the  jurisdiction  of  a  single  person  this  diffi- 
culty can  be  arranged.  While  messages  may  be 
received  and  read  at  all  stations  within  the  radius 
of  effect  of  the  transmitter,  a  message  may  be  kept 
secret  by  the  use  of  codes. 

"It  will  be  readily  understood  what  a  great  ad- 
vantage this  system  is  at  sea,  as  it  enables  a  ship 
to  report  her  location  and  condition  or  ask  for  as- 
sistance from  other  ships  many  miles  away  (prob- 
ably at  least  60  to  100)  without  difficulty.  Messages 
can  be  transmitted  over  the  sea  with  much  more 
facility  than  over  the  land,  and  probably  about  twice 
as  far.  The  range  of  this  apparatus  for  intelligible 
signals  is  at  present  unknown.  It  is  being  increased 
by  the  use  of  more  powerful  appliances. 

"Another  illustration  may  be  made  of  its  military 
value.  For  instance,  suppose  a  flagship  is  anchored 
in  Havana  harbor,  with  lookout  vessels  stretched 
across  Florida  Channel  or  across  the  Yucatan 
Channel  or  the  entrance  to  the  Gulf  of  Mexico, 
or  all  three  combined;  she  may  then  receive  reports 
at  will  of  any  suspicious  circumstance,  the  approach 
of  a  hostile  fleet  or  any  other  information  necessary 
for   effective    action." 


The  Chicago  Union  Traction  company  is  preparing 
for  summer  traflSc,  and  has  received  the  first  lot 
of  new  open  cars  for  the  North  Clark  street  line. 
The  company  has  also  under  construction  400  of  the 
long  electric  cars,  which  will  be  ready  for  service 
about   the   same  time. 
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American  Educational  Wisdom. 

Stuart  Uttley  of  Sheffield,  England,  has  an  inter- 
teresting  article  in  a  recent  issue  of  the  Iron  Age 
on  "American  Educational  Wisdom"  in  which  he 
contrasts  American  and  European  educational  meth- 
ods. The  following  paragraphs  are  extracts  from 
■the    article: 

"America's  confidence  in  its  future,*  and  its  deter- 
mination to  fight  for  the  lion's  share  of  the  world's 
trade,  profoundly  impressed  me  when  on  every  hand 
i  realized  the  splendid  educational  facilities  she 
offers  to  the  rising  generation.     *     *     * 

"The  American  people  have  been  especially  for- 
tunate in  the  fact  that  many  of  her  wealthy  citizens 
have  given  large  sums  for  educational  pur- 
poses.    »     »     * 

"Take,  for  example,  the  Lewis  Institute  of  Chi- 
cago. The  fact  that  an  individual  citizen  should 
give  $1,600,000  for  technical  education  is  perfectly 
astounding  to  a  Britisher.     *     »     * 

"Another  feature  which  struck  me  was  the  readi- 
ness with  which  the  Americans  adopt  anything  that 
is  good,  from  whatever  source  or  country  it  may 
emanate ;  nay,  more,  they  will  offer  special  facilities 
for  their  young  students  to  acquire  foreign  notions 
on  the  spot,  hence  considerable  numbers  visit  Eu- 
rope annually  for  this  purpose.     »    *     * 

"From  what  I  saw  of  some  of  the  American  tech- 
nical colleges,  there  is  a  lack  of  practical  training. 
In  other  words,  the  technical  education  in  many 
of  the  towns  is  of  general  character  and  does  not 
take  enough  cognizance  of  local  conditions ;  hence 
American  citizens  do  not  get  that  amount  of  benefit 
from  their  expensive  technical  educational  system 
which,  in  my  opinion,  they  have  a  right  to  ex- 
pect.    *     *    * 

"The  above  remarks,  however,  do  not  apply  to  the 
Lewis  Institute.  Here  ample  opportunity  is  afforded 
for  practice  in  molding  and  other  branches  of 
industry.  The  equipment  in  the  forging  shop,  which' 
contained  everj'thing  requisite  for  the  business,  was 
most  complete.  A  200-pound  steam  hammer,  16  or- 
dinao'  forges,  with  full  sets  of  tools,  drilling  ma- 
chines, shears,  testing  machines,  annealing  furnace ; 
in  fact,  both  forge  and  machine  shop  are  supplied 
with  every  requisite  for  a  practical  training,  and 
here  I  feel  bound  to  express  my  thanks  to  the  prin- 
cipal, G.  N.  Carmen,  for  the  courtesy  manifested 
toward  me  on  the  occasion  of  my  visit  to  the  In- 
stitute. I  was  certainly  much  impressed  w"ith  all  I 
saw — the   staff,   the   equipment.     *    *    * 

"I  dare  say  that  I  may  be  regarded  as  having 
old-world  notions,  but  I  am  bound  to  say  that  no 
one  can  efficiently  and  satisfactorily  fill  the  position 
of  manufacturer,  manager  or  agent  except  he  is 
well  grounded  in  workshop  practice.  He  will  break 
down  at  the  veiy^  point  where  he  is  most  required — 
viz.,  when  he  is  face  to  face  with  a  manufacturing 
problem,  or  called  upon  to  interpret  a  new  de- 
mand.   *     *     * 

"In  some  quarters  it  is,  I  know,  alleged  that, 
though  the  Americans  turn  out  a  cheap  handy  ar- 
ticle, there  is  a  lack  of  durability,  and,  from  what 
I  know,  there  is  a  considerable  amount  of  truth  in 
the  allegation.  This,  how-ever,  does  not  arise  from 
ans"  lack  of  theoretical  education,  but  from  a  desire 
to  produce  an  article  which  will  catch  the  public 
eye  at  the  least  possible  cost,  without  regard  for 
durability  or  real  utility.     *    *    * 

"In  the  United  States  every  facility  has  been  given 
for  workmen  to  develop  their  ideas.  Thousands 
of  first-class  workmen  from  Great  Britain  have 
found  that  fair  play  and  recognition  of  their  abilities 
which  was  denied  them  at  home.  The  result  is  that 
America  is  to-da}%  par  excellence,  the  country  of 
inventors.     *    *    * 

'T  was  driven  to  the  conclusion  that  the  youth 
of  Great  Britain  will  have  to  apply  themselves  with 
greater  assiduity  and  earnestness  to  the  study  of 
their  trades  and  professions  than  ha.=  been  their 
habit  of  late  years,  and  that  Great  Britain  generally 
will  have  to  waken  up  and  show  herself  much  more 
in  earnest  than  she  has  ever  been  before  if  she  is 
t     retain  her  position  in  the  industrial  world." 


bers  by  the  addition  of  Dr.  \V.  Seward  Webb  and 
Edwin  Hawley.  The  other  members  are  John  W. 
Mackay,  James  Gordon  Bennett,  Lord  Strathcona, 
C.  G.  JHowland,  C.  R.  Hosmer,  Colonel  William  Jay, 
Thomas  Skinner,  George  G.  Ward,  Clarence  H. 
Mackay,  Sir  William  C.  'Van  Home,  A.  B.  Chandler, 
Edward  C.   Piatt  and  Dumont  Clarke. 


Annual    Meeting   of   Commercial    Cable 
Company. 

At  the  aimual  meeting  of  the  Commercial  Cable 
company  in  New  York  last  week  Vice-president  G. 
G.  \\"ard  made  some  interesting  remarks  upon  the 
ilarconi  system  of  wireless  telegrapfiy  and  its  pros- 
spective  effect  upon  the  Commercial  Cable  company's 
business.  The  gist  of  his  talk  appeared  in  the  last 
issue  of  the  Western  Electrician.  'The  annual  report 
of  the  compan}',  which  was  for  the  year  ended  De- 
cember 31st.  shows  gross  earnings  of  $3,371,063,  an 
increase  of  $74,913  over  the  previous  year,  and  net 
earnings.  $2,259,897,  a  decrease  of  $10,770,  due  to 
an  increase  in  expenses  of  $94,683.  i  he  gross  fig- 
ures, it  is  pointed  out,  include  the  gross  of  cable 
and  the  net  earnings  of  land  lines,  white  the  ex- 
penses are  of  the  cable  lines  only.  According  to 
the  general  balance  sheet,  the  assets  and  liabilities 
of  the  company  are  $41,840,638.  The  report  notes 
that  the  general  reser\"e  fund  now  amounts  to  $4.- 
421.208  and  the  insurance  fund  to  $689,809.  A  cable 
has  been  laid  between  Fayal,  Azores  Islands  and 
Waterville.  Ireland,  completing  a  fourth  route  across 
the  -\tlantic  Ocean.  An  additional  cable  has  also 
been  laid  between  Waterville,  Ireland,  and  Weston- 
Super-Mare.  England.  There  have  been  added  to 
the  comoany's  land-line  system  307  miles  of  ooles. 
IJ.966  miles  of  wire,  and  96  new  offices.  The  board 
of  directors  has  been  increased  from  13  to  15  mem- 


Electrical  Phenomena  and  Incandes- 
cent Clouds. 

In  a  letter  dated  Braidentown,  Fla.,  August  28, 
1901,  Mr.  H.  H.  Ten  Broeck  sends  to  the  Montlily 
VS'eather  Review  the  following  account  of  electrical 
phenomena   observed  by   him: 

"About  9  p.  m.  of  May  30,  1901,  I  saw  some  clouds 
pulsatmg  with  light  like  that  of  an  aurora.  They 
were  small  and  very  thin,  showing  stars  through 
thern,  and  drifting  slowly  eastward,  overhead.  On 
turning  from  them  for  a  few  moments  and  looking 
at  them  again,  I  was  surprised  to  find  them  almost 
invisible.  In  a  few  moments  they  became  plainer, 
and  I  saw  they  were  lambent  like  the  streamers  of 
an  aurora.  I  watched  them  for  several  minutes, 
during  which  they  varied  in  light  about  every  15 
seconds.  I  then  noted  a  larger,  much  denser  cloud 
about  west-northwest  20°,  which  showed  the  same 
action  of  auroral  light.  A  bank  of  clouds  covered 
the  whole  northern  sky  to  some  20°  above  the 
horizon ;  they  were  very  'bright,  but  showed  no 
variation  in  their  light.  A  few  scattered  clouds  in  the 
south  also  were  free  from  variation.  There  was  no- 
where any  trace  of  streamers.  A  violent  storm  fol- 
lowed the  next  night,  which  in  18  hours  discharged 
nearly  seven  inches  of  rain,  a  very  unusual  amount 
tor  the  time  of  year.  I  have  nowhere  seen  its 
equal  in  nine  years. 

"I  have  also  noted  more  lightning  without  thunder. 
I  reported  some  instances  a  few  months  ago  in  the 
Monthly  Weather  Review.  I  saw  a  flash  recently  go- 
ing from  one  cloud  to  another.  It  was  about  two 
miles  long  and  very  bright.  I  expected  a  violent  clap 
of  thunder,  but  none  came.  I  have  often  seen  such 
discharges  foUow-ed  by  loud  thunder,  which  some- 
times lasts  over  a  minute  before  it  dies  away." 

Professor  Cleveland  Abbe,  editor  of  the  Monthly 
Weather  Review,  in  commenting  on  the  above,  says 
that  the  observations  by  Mr.  Ten  Broeck  seem  espe- 
cially interesting  because  they  harmonize  with  sev- 
eral similar  experiences  that  have  come  under  his 
own  observation.  Anyone  may  frequently  observe, 
at  night  during  a  storm,  clouds  floating  along  and 
becoming  now  bright  and  now  dark — ^the  different 
parts  of  the  same  cloud  may  be  bright  and  dark 
alternately.  It  will  be  easy  to  perceive  thereby  that 
this  cloud  light  is  not  reflected  from  terrestrial 
sources.  There  seems  but  one  explanation:  The 
cloud  is  under  the  influence  of  an  electrical  dis- 
charge, and  is  rendered  luminous  by  it.  Either  the 
cloud  particles  are  incandescent,  as  in  the  ordinary 
incandescent  electric  light,  or  the  air  between  the 
particles  is  incandescent,  as  in  intense  lightning  and 
the  ordinary  arc  lights ;  in  either  case  we  may  speak 
of  an  incandescent  cloud,  as  distinguished  from  the 
"phosphorescent,"  "irridescent,"  "fluorescent,"  "lumi- 
nescent" clouds  that  have  been  observed  very  high 
in  the  atmosphere  and  which  apparently  become 
luminous  by  reflecting  distant  twilight. 

Of  the  above  four  terms  applied  to  these  clouds, 
phosphorescent  best  describes  the  pure  soft,  pearly 
white  tint,  but  for  fear  lest  some  may  imagine  that 
the  presence  and  oxidation  of  phosphorous  causes 
the  light.  Professor  Abbe  prefers  to  use  the  term 
"pearly"  cloud. 

Now^  the  incandescent  cloud  is  certainly  a  true 
ease  of  incandescence  and  merits  spectroscopic  study. 
It  is  also  a  step  or  phase  in  the  series  of  phenomena 
that  include  the  aurora  and  the  lightning,  and,  there- 
fore, ought  to  be  recorded  by  every  voluntary  ob- 
server. As  Professor  Abbe  has  often  shown,  an 
auroral  region  is  generally  surrounded  by  regions 
in  which  thunderstorms  are  taking  place,  but,  vice 
versa,  thunderstorms  are  not  necessarily  accompanied 
by  auroras,  though  they  are  attended  on  their  out- 
skirts by  incandescent  clouds,  and,  if  clouds  are 
wanting,  by  discharges  on  telephone,  telegraph  and 
kite    wires.  

Marconi  and  His  Work. 

Among  the  guests  at  the  third  annual  banquet 
of  the  Automobile  Club  of  America,  held  at  the 
Waldorf-Astoria,  New  York  city,  on  March  8th,  was 
William  Marconi,  who  made  a  few  extemporaneous 
remarks.  He  said  the  encouragement  he  had  re- 
ceived in  America  had  contributed  largely  to  his 
success  in  space  telegraphy.  He  mentioned  his  e.x- 
periments  with  a  wireless-telegraph  outfit  on  his 
automobile,  stating  he  had  been  able  to  carry  on 
communication  at  a  distance  of  30  miles.  Among 
other  speakers  was  Professor  Elihu  Thomson,  his 
subject  being  "The  Mechanical  Development  of  the 
Automobile." 

Mr.  Marconi  has  gone  to  Ottawa,  Ont.,  and  ex- 
pects to  leave  for  Sidney,  C.  B.,  after  making  ar- 
rangements with  the  Canadian  government  and  local 
firms  for  the  necessary  equipment  for  his  station. 
One  of  his  engineers  has  gone  to  Cape  Breton  to 
start  the  work  of  putting  up  the  new  Marconi  sta- 
tion at  that  place.  The  station,  which  is  to  be  for 
the  sending  and  receiving  of  messages  across  the 
Atlantic,  is  expected  to  be  ready  for  operation  in 
about  three  months.  The  apparatus  will  be  of  the 
latest  and  most  powerful  type,  and  instead  of  using 
poles,  as  heretofore,  a  substantial  tower  will  be 
erected  for  the  receiving  and  sending  of  the  mes- 
sages. 


BOOK  TABLE. 

A    H^VNDBOOK    FOR   THE    ELECTRICAL    L.\B0RAI0RY    AND 

Iesting  Room.     "Vol.  I.     By  J.  A.  Fleming,  U.  Sc, 
F.  K.  S.     1901.     London:      ihe  Electrician  Print- 
ing   and     Publishing   company.     New    York:     D. 
Van  Nostrand  company.     Pp.   (,5^2  by  8V2  inches) 
"■'"■•   S3S,   with  213   illustrations.     Price,   $5. 
Dr.   i-leming  has   undertaken  this  work  with  the 
idea  of  meeting  the  requirements  of  electrical  engi- 
neers, rather  than  those  of  electrical  physicists,  and 
It  is  evident  that  the  book  will  prove  to  be  one  of  the 
most  useiul  and  most  needed  of  laboratory  and  test- 
ing  books.     This,  the   first   volume,   is   divided   into 
five  large  chapters.     The  first  of  these  is  devoted  to 
the    equipment    ot    an    electrical    testing    room    and 
lauoraiory.     The    design,    arrangement     and     equip- 
ment of  the  different  rooms  of  a  laboratory  are  de- 
scribed  and  then   detailed  mention  is   made  of  the 
electrical    units,  standards,  rheostats,   standard  cells, 
mechanical    standards,    measuring   instruments,    etc., 
closing  with  general  hints  on  the  outfit  of  a  testing 
laboratory,     'ihe    remaining   four    chapters    treat   ot 
the  measurement  of  electrical  resistance,  electric  cur- 
rent, electromotive  force   and  power. 

Ihe  author  has  endeavored,  and  with  success,  to 
make  a  selection  of  approved  and  well-tried  meth- 
ods. Those  processes  which  experience  has  shown 
to  give  good  results  are  described  fully,  and  detailed 
descriptions  are  given  of  certain  typical  forms  of 
widely  used  instruments.  Each  chapter  is  made 
complete  within  itself,  and  to  that  end  such  tables 
and  numerical  data  as  belong  to  it  are  placed  im- 
mediately after  it,  and  not,  as  has  been  the  custom 
in  this  country,  at  the  end  of  the  book.  With  a 
larger  number  of  chapters  this  might  lead  to  an 
unnecessary  repetition  of  tables  and  possibly  to  con- 
fusion in  making  references,  but  probably  not  in  a 
book   of  five  chapters. 

Such  brief  mathematical  discussions  as  are  intro- 
duced have  generally  been  placed  in  smaller  type, 
so  that  the  non-mathematical  reader  may  leave  them 
out  of  consideration.  The  book  is  well  illustrated 
with  diagrams  and  pictures  of  apparatus  and  meth- 
ods, but  these  -illustrations  are  numbered  consecu- 
tively by  chapters  and  not  continuously  throughout 
the  volume. 

It  is  intended  that  the  second  volume  of  the  work 
shall  contain  chapters  devoted  to  the  measurement 
of  capacity  and  inductance,  electric  quantity  and  en- 
ergy, including  battery  and  meter  testing,  the  mag- 
netic testing  of  iron,  photometric  and  electric-lamp 
testing,  and  the  testing  of  dynamos,  motors  and 
transformers. 


Thomson    Method  of   Making  Tubes 
Electrically. 

A  novel  method  of  manufacturing  metal  tubes 
with  the  aid  of  electricity  has  been  devised  and 
recently  patented  by  Professor  Elihu  Thomson.  The 
simplest  application  of  the  process  is  that  of  uniting 
two  pieces  of  sheet  metal.  The  two  edges  to  be 
joined  are  brought  in  contact  or  nearly  so  and  a 
strip  of  wire  is  extended  so  as  to  lie  over  the  groove. 
This  wire  is  forced  into  the  groove  by  pressure  be- 
t\veen  contact  pieces  through  which  a  heavy  elec- 
tric current  is  passed.  The  strip  and  the  metal 
pieces  at  the  joint  are  heated  to  a  plastic  condition 
and  under  the  pressure  a  complete  union  is  effected, 
the  plates  being  moved  along  between  the  contacts 
at  the  proper  speed. 

In  the  manufacture  of  mild-steel  or  wrought-iron 
tubes,  a  strip  of  the  sheet  metal  to  be  used  is  bent 
upward  in  the  form  of  a  hollow,  with  the  edges  meet- 
ing in  a  groove  into  which  the  strip  or  wire  is  fed. 
An  upper  pressure  contact  roll  presses  the  wire  into 
the  seam  and  effects  the  union  as  in  the  other 
process,  the  circuit  being  completed  through  other 
contact   rolls. 


Boyden  Premium   for   Determining   'Ve- 
locity of  Light  Rays. 

Uriah  A.  Boyden  of  Boston,  Mass.,  deposited  with 
the  Franklin  Institute  of  Philadelphia,  many  years 
ago,  the  sum  of  $1,000,  to  be  awarded  as  a  premium 
to  "any  resident  of  North  America  who  shall  deter- 
mine by  experiment  whether  all  rays  of  light,  and 
other  physical  rays,  are  or  are  not  transmitted  with 
the  same  velocity."  Each  competitor  must  transmit  to 
the  secretary  of  the  Franklin  Institute  a  memoir 
describing  the  apparatus,  mode  of  experimenting  and 
results.  All  memoirs  received  before  January  i. 
1903,  shall  be  examined  by  three  judges  and  the 
Institute  shall  decide  whether  the  premium  shall  be 
awarded,   if   recommended. 


Electric  Tower  for  Denver. 

The  work  of  tearing  down  the  buildings  of  the 
Pan-American  Exposition  has  been  begun,  the  Chi- 
cago House  Wrecking  company  of  Chicago  having 
purchased  them.  It  is  announced  that  the  Electric 
Tower  has  been  purchased  by  a  resident  of  Denver, 
Col.,  and  that  it  will  be  shipped  to  that  city  and  re- 
erected  in  a  park.  The  task  of  removing  it  w^ill 
begin  in  two  weeks.  When  it  is  rebuilt  in  Denver 
the  outside  covering  will  be  of  more  substantial 
material  than  staff.  It  will  be  fully  li.ghted  on  its 
new  site,  it  is  said.  The  Goddess  of  Light  that  occu- 
oied  the  apex  of  the  tower  has  been  sold  to  a  Cleve- 
land rOhiol  popcorn  dealer,  and  will  be  shipped  to 
that  city. 
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DEVELOPMENT    OF    THE    TELEPHONE    FIELD. 


Severe     Regulations    Governing    Tele- 
phone Service  in  Russian  Cities. 

The  official  text  of  the  decree  governing  the  erec- 
tion and  operation  of  telephone  systems  in  Russian 
cities  by  private  concerns,  as  promulgated  last  year, 
has  been  received  in  Chicago.  As  will  be  seen  by 
the  following  summary,  translated  for  the  Western 
Electrician,  the  regulations  of  a  parental  govern- 
ment are  rather  severe: 

Concessions  for  the  erection  and  operation  of 
telephone  lines  in  Russian  cities  are  granted  by  the 
minister  of  the  interior. 

In  case  of  competition  between  several  applicants 
the  concession  is  to  be  granted  to  the  person  or  com- 
pany   offering  the  lowest   subscription   rate. 

'1  he  licensee  is  prohibited  from  transferring  the 
concession  to  any  other  person  without  the  consent 
of  the  minister  of  the  interior,  and  under  no  cir- 
cumstances previous  to  the  completion  of  the  plant. 

The  licensee  must  erect  and  operate  the  hne  in 
accordance  with  the  rules  and  regulations  issued  by 
the  Department  for  Telegraph  and  Postal  Service 
of  the  Ministry  of  the  Interior.  Where  the  wires 
have  to  be  laid  underground,  the  concessionaire  is 
not  expected  to  pay  for  this  privilege  extra  taxes 
to  the  government  or  city,  but  is  responsible  for  all 
damages  to  streets  or  buildings. 

The  licensee  is  obliged  to  employ  the  latest  ap- 
paratus and  to  give  the  best  possible  service.  The 
Department  for  Telegraph  and  Postal  Service  can 
at  any  time  demand  the  introduction  of  new  and 
more  modern  devices  or  apparatus. 

Every  subscriber  has  the  right  to  insist  on  an  in- 
depenaent  circuit  at  the  regular  rate,  but,  with  the 
consent  of  all  persons  interested,  two  or  more  tele- 
phones may  be  operated  on  one  circuit,  provided, 
however,  that  the  rate  be  proportionately  reduced. 

The  subscriber  is  prohibited  from  subletting  his 
apparatus. 

the  highest  annual  subscription  rate  permissible 
is  75  rubles  (.about  $J7-50j  for  every  telephone  con- 
nected with  tlie  central  exchange  within  a  radiiis 
of  two  miles;  for  every  700  feet  in  addition  to  this 
distance  three  rubles    (,$1.50)    e.xtra  must  be  paid. 

All  telephone  makers  are  under  the  control  and 
supervision  of  the  Minister  of  the  Interior.  The 
licensed  telephone  company  must  pay  annually  from 
600  to  1,500  rubles  for  the  expenses  connected  with 
me  telepnone  omce  at  the  Ministry  of  the  interior. 

Ihe  licensee  company  is  required  to  till  out  an- 
nually a  certain  schedule  giving  account  of  the  re- 
sults ot  operation  ot  tlie  company  lor  the  year.  Cer- 
tain methods  of  keeping  accounts  are  also  prescribed 
by  the   Ministry  ot   the  interior. 

All  employes  of  the  telephone  company  must  be 
Russian  subjects  and  (.with  regard  to  education; 
hold  certihcates  entitling  them  to  certain  positions. 
Ihe  government  has  the  right  to  demand  the  dis- 
charge of  any  or  all  employes. 

In  case  of  the  abuse  of  the  lines  for  immoral  or 
unlawful  purposes,  the  government  has  the  right  to 
suspend  tlie  service  to  any  subscriber  or  over  the 
whole  system. 

Ihe  annual  taxes  of  the  licensed  company  to  the 
government  amount  to  three  per  cent,  of  the  gross 
receipts.  Concessions  are  granted  for  18  years,  and 
after  the  expiration  of  this  time  the  company  can 
sell  its  property  to  the  government  or  to  its  suc- 
cessor, in  case  the  license  is  not  renewed. 

In  the  same  city  a  franchise  can  be  granted  only 
to  one  parly,  but  the  government  reserves  the  right 
to  erect  a  line  of  its  own  in  competition  with  the 
licensed  company. 

If  the  licensee  neglects  to  begin  with  the  erection 
of  the  line  within  two  months  from  the  date  of 
the  grant,  the  concession  is  considered  void  and  the 
forfeiture  fee  of  the  licensee,  which  he  has  to  furnish 
previously,  goes  into  the  treasury. 

The  Ministry  of  the  Interior  has  the  right  to  fine 
the  telephone  company  for  irregularities  in  service 
up  to  500  rubles,  and  at  the  same  time  can  give 
"warnings."  After  the  third  "warning"  the  Min- 
istry of  the  Interior  can  apply  to  the  committee  of 
ministers  for  the  abolition  of  the  license,  and,  in 
case  of  consent  of  the  committee  of  ministers,  sell 
the  concession  and  plant  at  auction  to  the  highest 
bidder. 

The  government  has  the  right  to  buy  out  the 
telephone  company,  but  not  before  the  expiration 
(if  seven  years.  The  price  can  be  set  by  mutual 
agreement,  or,  in  cases  of  disagreement,  by  capital- 
ization at  five  per  cent,  of  the  average  gross  receipts 
for  the  last  five  years. 

The  telephone  company  has  to  furnish  to  all  gov- 
ernment and  city  institutions  telephone  service  free 
of   charge. 

Messages  over  the  telephone  lines  are  considered  as 
secret,  and  the  exclusive  property  of  the  communi- 
cating persons,  and  the  telephone  company  is  respon- 
.sible  for  the  violation  of  this  right. 


Telephone  Nevi/s  from  the  Northwest. 

The  Nortliwestern  Telephone  Exchange  company 
has  made  a  new  toll  rate  between  the  Twin  Cities 
and  Duluth  and  Superior.  The  rate  was  formerly 
yS  cents  for  three  minutes  and  25  cents  for  each  ad- 
ditional minute.  It  is  now  made  40  cents  for  three 
minutes  and  10  cents  for  each  additional  minute, 
with  a  night  rate  of  25  cents  for  three  minutes  and 
fi\'e  cents  for  additional  minutes.  The  Consolidated 
Telephone  and  Telegraph  company  has  just  com- 
pleted a  line  to  the  Head  of  the  Lakes,  connecting 
with  the  Independent  companies  at  the  cities  at  both 
ends,  and  at  once  met  the  cut. 

The  Northwestern  Telephone  Exchange  company 
will  erect  a  new  central  building  in  Grand  Forks, 
N.  D.,  to  cost,  with  equipment,  $35,000.  A  similar 
building  will  be  erected  at  Fargo.  A  toll  line  will  be 
built  from  Larimore  to  Devils  Lake,  and  from  Lakota 
branches  are  to  be  built  north  and  south.  The  line 
at  Northwood  will  be  extended  to  Mayville  and 
Portland,  and  a  new  line  will  be  built  to   Drayton. 

J.  H.  Quick,  John  R.  Carter  and  E.  S.  Bu.xton  of 
Sioux  City  propose  to  establish  automatic  exchanges 
at  Sloan  and  at  Moville,  Iowa,  using  the  Van  Wag- 
enen  switchboard.  They  propose  to  establish  sys- 
tems in  a  number  of  small  towns  which  cannot  afford 
to  maintain  a  manual  switchboard. 

The  Farmers'  Telephone  Exchange  is  an  applicant 
for  a  franchise  at  Independence,  Iowa. 

The  Hutchinson  (Minn.)  Telephone  Exchange 
company  will  erect  a  brick  exchange  building,  about 
30  by  40  feet  in  size,  two  stories  and  basement. 

The  Wisconsin  and  Minnesota  Telephone  com- 
pany has  succeeded  to  the  local  franchise  held  at 
Eau  Claire,  Wis.,  by  the  Osseo  Telephone  company. 
The  former  has  just  been  incorporated,  with  $75,000 
capital  stock. 

The  election  in  Davenport,  Iowa,  on  granting  a 
franchise  to  the  Union  Electric  and  Telegraph  com- 
pany for  a  competing  telephone  exchange  resulted  in 
a  great  victory  for  competition,  the  vote  being  2,949 
for  and  1,381  against.  The  merits  and  demerits  of 
two  systems  were  pretty  thoroughly  gone  over  in  the 
campaign. 

The  Long  Distance  Copper  Telephone  company  of 
Grinnell,  Iowa,  has  been  organized,  with  $50,000 
capital  stock,  of  which  $25,000  is  subscribed  by  Grin- 
nell people.  The  company  will  proceed  to  build  .1 
line  from  Grinnell  to  Marshalltown,  where  it  will 
connect  with  the  Independent  exchange,  and  to  Os- 
kaloosa,  where  a  similar  connection  will  be  made : 
ahso  eastward,  through  Marengo  to  Iowa  City. 

The  Central  Iowa  Telephone  company  of  Iowa 
Falls,  Iowa,  has  been  incorporated,  with  $80,000  cap- 
ital. 

The  Mutual  Telephone  company  of  Adair,  Iowa, 
has  reached  an  understanding  with  the  Hawkeye 
Telephone  company,  whereby  the  latter  will  connect 
its  toll  line  with  the  Mutual  company's  new  exchange. 

The  Manilla  (Iowa)  Telephone  company  has  been 
incorporated,   w^ith  $6,000   capital   stock. 

The  Farm  Mutual  Telephone  company  of  Grimes, 
Iowa,  has  been  incorporated,  with  $20,000  capital 
stock.  R. 


Ohio  Telephone  Notes. 

The  United  Telephone  company  of  Bellefontaine 
has  announced  that  it  will  adopt  the  co-operative  plan 
with  its  employes,  the  same  as  is  now  in  operation 
on  some  of  the  electric  railways  of  the  state,  notably 
that  at  Columbus.  All  employes  whose  salaries  are 
$50  a  month  or  less  will  be  considered  to  that  extent 
as  stockholders  in  the  distribution.  The  company 
was  incorporated  a  few  weeks  ago,  with  a  capital 
stock  of  $250,000,  and  has  since  purchased  mosj:  of 
the  existing  lines  in  Logan  and  surrounding  counties, 
including  the  exchange  and  lines  at  Ada. 

The  Findlay  Home  Telephone  company  of  Find- 
lay  has  filed  an  answer  to  the  suit  brought  against 
it  by  the  city  of  Findlay,  in  which  it  denies  the  right 
of  a  city  to  regulate  the  charges  made  for  telephone 
services.  The  city  brought  suit  to  enjoin  the  com- 
pany from  charging  more  than  $1  a  month  for  tele- 
phone service,  and  set  up  the  franchise  as  an  agree- 
ment. The  answer  denies  all  the  allegations  in  the 
petition  and  denies  the  right  of  a  municipality  to 
fix  the  charges. 

The  City  and  Suburban  Telegraph  association  of 
Cincinnati  has  filed  its  answer  to  the  petition  of 
John  C.  Rodgers,  in  which  he  asked  the  court  to 
oust  the  company  from  its  rights  in  the  cjty.  It  is 
alleged  that  Ihe  business  has  been  going  on  since 
1873  without  any  objection  from  citizens,  and  that 
the  use  of  the  streets  has  been  in  its  possession  for  21 
years,  the  suit  of  Mr.  Rodgers  thus  being  barred  by 
the  statute  of  limitation. 

The  Toledo  Home  Telephone  company,  Toledo, 
has  increased  its  capital  stock  from  $50,000  to  $2,500,- 

000. 

The  Central  Union  Telephone  company  has  in- 
creased the  wages  of  its  employes  at  Sandusky  10 
per  cent.  C. 


of  Luther  (capital,  $5,000;  directors,  M.  L.  Pray  and 
others). 

"Telephone  construction  and  improvements  are  on 
the  jump  all  over  the  state,  and  we  can't  keep  up  • 
with  the  demai^ds,"  said  Vice-president  Sheerin,  of 
the  New  Telephone  company.  "Everybody  wants  a 
telephone  and  there  is  no  limit  to  the  use  to  which 
it  is  now  put.  We  are  stretching  lines  all  over  this 
city,  and  there  is  a  batch  of  applications  on  file 
that  many  will  have  to  wait  for  20  to  30  days  before 
we  can  give  them  service.  We  have  a  large  force 
working  overtime,  yet  we  cannot  keen  up  with  the 
demand." 

Because  of  the  discharge  of  a  foreman  for  the 
Cumberland  Telephone  company  at  Princeton,  the 
groundmen  and  linemen  are  out  on  a  strike.  The 
latter  assert  that  Manager  Watkins  discharged  the 
man  without  cause  other  than  to  make  a  place  for 
another,  and  they  are  refusing  to  work  under  the 
new  man.  A  crew  of  27  men  is  idle,  and  the  work 
is  at  a  standstill.  F. 


The  Situation  in  Evansville. 

At  Evansville,  Ind.,  several  telephone  companies 
are  applying  for  a  franchise.  The  expiration  of  the 
present  franchise  to  the  Cumberland  company  gives 
the  city  the  opportunity  to  secure  the  most  advan- 
tageous telephone  system  by  competitive  bids.  The 
Board  of  Public  Works  has  shifted  the  responsibility 
on  the  council.  The  council  is  divided.  Some  are 
in  favor  of  licensing  two  companies — one  Bell,  the 
other  Independent.  One  company  ofl'ers  the  city 
^S,ooo  to  do  business  in  the  city.  The  business  men 
are  opposing  a  dual  system,  and  the  laboring  class 
and  others  advocate  municipal  ownership.  An  ad- 
vocate of  the  municipal  plan  says  ;  "The  cost  of  tele- 
phone construction  and  service  is  being  outrageously 
misstated,  and  the  installation  of  an  up-to-date  ex- 
change with  the  wires  in  conduits  would  not  ap- 
proach the  cost  as  given  by  alleged  experts,  who,  if 
they  know  anything,  know  better.  The  objection  to 
overhead  wires  in  the  less  crowded  parts  of  the  city 
would  not  be  very  great.  The  cost  of  superinten- 
dence would  be  nothing  if  added  to  the  present 
duties  of  the  present  city  electrician,  who  would  not 
even  then  be  overworked.  The  city  building  will 
afford  ample  room  for  the  exchange  without  the 
construction  of  a  building  and  connection  without 
side  lines  could  be  had,  even  if  legislation  was  neces- 
sary to  compel  it.  The  great  advantages  to  be  had 
are  so  numerous  and  apparent  that  we  are  led  to 
believe  that  if  this  plan  is  followed  out  it  will  be 
found  that  the  city,  with  its  own  telephone  system, 
can  give  all  the  advantages  that  any  and  all  the 
applicants   combined  can   furnish." 

A  resolution  has  been  introduced  in  the  council  by 
Councilman  Schmitt  to  the  effect  that  the  interests  of 
the  citizens  of  the  city  can  be  best  protected  by 
municipal  ownership  of  a  telephone  system.  Mr. 
Schmitt  says  the  city  is  abundantly  able  to  own  its 
own  telephone  system,  and  that  the  majority  of  the 
citizens  are  strong  advocates  of  the  idea,  and  that 
he  will  push  the  matter  in  the  council.  Interesting 
developments  are  promised.  Evansville  never  had 
such  a  four-cornered  fight  on  its  hands  before,  and 
seems  to  be  in  a  position  to  dictate  ample  terms 
and  good  service. 


Bell  Telephone  Company  of  Canada. 

At  the  annual  meeting  of  the  Bell  Telephone  com- 
pany, held  last  week  in  the  city  of  Montreal,  Que., 
the  report  of  the  directors  showed  that  4,498  new 
subscribers  were  added  during  the  past  year,  the 
total  number  of  sets  of  instruments  now  earning 
rental  being  42,858.  The  company  now  owns  and 
operates  343  exchanges  and  514  agencies.  Over 
2,800  miles  of  wire  has  been  added  to  the  long-dis- 
tance system  in  1901  :  of  this,  1,303  miles  is  in  the 
Ontario  department,  and  1,540  in  the  eastern  depart- 
ment. The  long-distance  lines  now  owned  and  op- 
erated by  the  company  comprise  24,193  miles  of  wire 
of  6,634  miles  of  poles.  The  revenue  account  shows: 
Receipts,  $1,851,535;  expenses  of  operating.  $1,324,- 
424;  revenue,  $417,735.  From  this,  $400,000  divi- 
dends were  paid  to  January  15,  1902,  and  the  balance 
was  $17,735,  which,  added  to  the  balance  of  $74,085, 
made  $91,821. 


Seven  girls  employed  as  operators  in  the  central 
exchange  of  the  Fox  River  Valley  Telephone  com- 
pany at  Appleton,  Wis.,  struck  a  few  days  ago  and 
crippled  the  service  for  several  hours,  because  Su- 
perintendent F.  P.  Crocker  placed  over  them  a  new 
girl  as  chief  operator.  The  new  chief  operator  was 
discharged  and  the  girls  soon  returned  to  work. 


Indiana  Telephone  Items. 

Indianapolis.  March  10. — Two  new  telephone  com- 
panies were  incorporated  last  week — the  Mt.  Com- 
fort Telephone  company  of  Mt.  Comfort  (capital 
stock,  $15,000;  incorporators,  G.  C.  Sanders  and 
others),   and  the  Luther  Rural  Telephone   company 


Consolidation  In  Nebraska. 

Representatives  of  the  York  County  (Neb.)  In- 
dependent telephone  companies  met  recently  at  York 
and  decided  to  organize  a  company  known  as  the 
York  Independent  Telephone  company,  with  head- 
quarters at  York.  The  new  company  takes  in  the 
benedict  Telephone  company,  Arborville  Telephone 
company,  Bradshaw  Telephone  company,  Waco  Tele- 
phone company  and  the  McCool  Telephone  company. 
An  offer  made  by  Messrs.  Parmeel^'  and  Pollock, 
representatives  of  the  Plattsmouth  Telephone  com- 
pany, to  take  over  the  Independent  companies  of  York 
County  and  issue  stock  in  the  Plattsmouth  company 
for  the  amount  of  stock  held  in  the  York  Inde- 
pendent companies,  was  declined  by  the  York  County 
representatives.  However,  the  Plattsmouth  company 
will  connect  the  York  office  with  its  copper  toll  line, 
which  now  reaches  20  counties  in  Southeastern  Ne- 
braska. 
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Expansion    of    the     Stromberg-Carlson 
Company. 

In  view  of  rumors,  some  of  them  erroneous,  in 
relation  to  impending  clianges  in  the  Stromberg- 
Carlson  company,  an  exact  statement  of  the  case 
will  be  of  interest  to  readers  of  the  Western  Elec- 
trician. 

The  Stromberg-Carlson  Telephone  Manufactunng 
company  of  Chicago  has  made  a  success  of  it<  busi- 
ness by  following  a  policy  which  was  distinctly  out- 
lined at  the  inauguration  of  the  concern.  This  policy 
was  to  make  the  best  possible  telephone  apparatus 
and  to  avoid  infringement  of  patents,  and.  generally, 
to  do  strictly  a  legitimate  manufacturing  business. 
The  success  of  the  Stromberg  company  has  re- 
sulted from  the  patronage  of  the  Independent  tele- 
phone interests,  and  those  connected  with  the  com- 
pany have  therefore  felt  a  loyalty  to  those  interests, 
and!  although  frequently  solicited  to  do  so.  have 
refused  to  sell  any  interest  in  th?  company  to  any- 
one who  might  transfer  the  business  to  any  person 
or  corporation  which  would  be  hostile  to  the  Inde- 
pendent telephone-operating  companies  of  the  coun- 

The  growth  of  the  company  has  been  so  rapid  that 
the  business  demands  more  capital  than  can  be 
supplied  from  the  business  itself,  and  arrangements 
have  recently  been  under  consideration  for  adding 
a  verj-  considerable  amount  to  the  working  capital 
of  the  company  and  thus  enabling  it  to  provide  fa- 
cilities for  the  great  increase  of  business  which 
is  being  offered.  The  new  capital  will  be  secured 
largely  in  Rochester.  N.  Y.  The  policy  of  the  Strom- 
berg-Carlson Telephone  Manufacturing  company 
will  not  be  changed.  The  same  management  will 
continue,  and  the  same  people  will  remain  to  take 
care  of  the  business  of  the  enlarged  organization. 
The  factorj".  materially  enlarged,  also  wdll  remain 
in  Chicago,  and  there  will  be  no  revolution  or  radical 
change  in  the  affairs  of  the  company,  but  simplyan 
expansion  and  extension  of  its  facilities  for  making 
apparatus. 

The  whole  matter  is  still  in  a  somewhat  unsettled 
condition,  but  it  has  progressed  far  enough  so  that 
the  above  announcement  may  be  made. 

The  completion  of  plans  under  consideration  will 
undoubtedly  result  in  stimulating  the  Independent 
movement,  and  establishing  exchanges  in  cities 
w-here  no  Independent  companies  are  now  operating, 
and  it  will  be  a  great  factor  in  the  general  strength- 
ening of  the  Independent  telephone  interests  through- 
out   the  count^\^ 

Among  those  who  will  lend  the  new  organization 
the  support  of  their  names  and  financial  strength  are 
Mr.  Thomas  \\'.  Finucane  and  Mr.  Eugene  H.  Sat- 
terlee.  w-lio  became  interested  in  the  telephone  busi- 
ness through  their  connection  with  the  Rochester 
Telephone  company,  which  has  been  so  great  a  suc- 
cess that  they  were  encouraged  to  extend  their  in- 
vestments in  the  same  line. 

The  Stromberg-Carlson  Telephone  Manufacturing 
company  was  incorporated  in  May.  1805.  and  at  first 
employed  only  five  men,  besides  ilr.  Stromberg  and 
ilr.  Carlson. '  The  grow-th  of  the  company  has  been 
constant  and  rapid.  At  first  making  only  magneto- 
telephone  instruments,  in  1896  the  company  began 
the  manufacture  of  battery  telephones,  upon  assur- 
ance that  the  Berliner  patent  w-ould  be  found  invalid, 
and  installed  its  first  plant  at  Marseilles,  III.  Other 
plants  at  Alpena.  Mich..  Wabash.  Ind..  and  South 
Haven.  Mich.,  soon  followed.  Much  of  the  apparatus 
out  into  these  plants  six  or  seven  years  ago  is  still 
in   satisfactorj'  service. 

The  Stromberg-Carlson  company  was  the  pioneer 
in  introducing  into  the  Independent  telephone  field 
its  famous  "central-energj-"  system.  The  first  plant 
using  the  improved  "central-energy"  system  was  in- 
stalled at  Lockport,  111.  This  system  is  now  in  use 
in  many  exchanges  throughout  the  country.  The 
sales  of  the  compan)',  which  in  1895  did  not  exceed 
$500  a  month,  are  now  in  excess  of  $300,000  a  month. 
The  company,  from  making  only  magneto  telephones, 
has  gradually  extended  its  business,  as  occasion  re- 
quired, until  now  it  makes  everything  necessary  for 
the  equipment  of  telephone  exchanges  from  the  raw 
material.  Among  the  lines  of  work  which  it  has  put 
in  are  the  insulating  of  wire,  the  making  of  cables, 
japanning,  nickel-plating,  cabinet  work  and  brass 
casting.  Its  manufacture  of  cables  alone  exceeds 
100.000  feet  per  month.  The  original  number  of  five 
employes  has  increased  to  over  a  thousand.  From 
a  room  30  by  50  feet,  which  the  company  first  used 
the  requirements  of  the  shop  have  increased  until 
it  now  occupies  the  entire  large  factory  on  the  corner 
of  Clinton  street  and  Jackson  boulevard,  Chicago, 
with  an  adjoining  building,  both  of  w-hich  it  has 
purchased. 

The  officers  of  the  company  are:  President.  Alfred 
Stromberg:  vice-president.  Androv  Carlson:  secre- 
tary. A.  B.  Cotton,  and  treasurer.  J.  W.  Johnston. 
These  gentlemen,  with  Charles  A.  Brown,  constitute 
the  board  of  directors.  Mr.  Brown  has  been  the 
legal  adviser  of  the  company,  and  his  counsel,  with 
the  technical  and  business  ability  of  the  other  gentle- 
'-'en  in  the  company,  has  made  the  happy  coipbina- 
tion  resulting  in  the  remarkable  success  of  the  en- 
terprise. 


ChicaKO  Telephone  Controversy. 

Meetings  have  been  held  and  investigations  made, 
but  up  to  date  nothing  of  a  definite  nature  has 
been  accomplished  in  the  task  of  fixing  an  equitable 
telephone-rate  schedule  in  Chicago.  Th.e  party-line, 
nickel-in-the-slot  telephone  is  the  principal  bone  of 
contention,  as  it  is  thought  by  many  to  be  unjust 
to  the  Chicago  Telephone  company  as  well  as  to 
the  subscribers  who  pay  the  maximum  rate.  The 
opinion  of  some  flat-rate  subscribers,  as  expressed 
at  one  of  the  meetings,  seemed  to  be  that  an  inferior 
service  all  around  was  the  result  of  the  party-line 
addition,  which  was  denounced  as  a  "delusion  and  a 
snare''  and  as  interfering  with  service  for  which 
higher  prices  are  paid.  At  the  same  meeting  were 
loyal  defenders,  who  upheld  the  system  as  being 
advantageous    in    many    respects. 

.\s  a  means  of  finding  out  just  what  the  lo-party- 
line  subscribers  think  of  the  system,  the  Chicago 
Telephone  company  put  the  following  petition  in 
circulation:  "To  Alderman  Linn  Young,  Alderman 
Francis  D.  Connery  and  City  Electrician  Edward 
B.  Ellicott.  special  committee:  Gentlemen:  As 
subscribers  for  lo-party-line  telephones,  we  ask  that 
this  service  be  not  abolished,  as  it  meets  our  needs 
at  satisfactory  prices,  a  part  of  which  is  gladly 
paid  by  our  friends  and  customers  for  the  use  they 
make  of  the  telephones."  This  petition,  which  was 
in  circulation  for  a  day  and  a  half,  was  signed  by 
2,856  siiliscribers.  only  three  persons  of  all  who 
were  approached  refusing  to  sign. 

The  nickel-in-the-slot  telephone  has  become  very 
popular,  there  being  in  Chicago  at  the  present  time 
9,463  subscribers  to  the  system.  The  substitution, 
however,  of  five-cent  instruments  for  lo-cent 
instruments  in  drug  stores  is  creating  some  dissat- 
isfaction among  the  druggists,  but  outside  of  the 
druggists,  who  find  it  unprofitable,  and  the  flat-rate 
subscribers,  who  hold  it  responsible  for  delays  and 
cut-offs,  the  lo-party  line  finds  many  defenders. 
Some  decisive  action  will  be  taken  before  long  in 
regard  to  an  equitable  arrangement,  and  an  effort 
will  be  made  to  facilitate  the  handling  of  the  rapidly 
increasing  subscribers'  list  of  the  Chicago  Telephone 
company. 


The  Waverly  CVa.)  Telephone  and  Telegraph 
company,  for  construction  of  a  telephone  svstem.  has 
been  incorporated  and  organized,  with  P.  Fleetwood, 
"resident:  T.  F.  West,  vice-president,  and  Philip 
Rogers  of  Westhooe.  Va..  secretary  and  general  man- 
ager.    The  capital  stock  is  $25,000. 


Telephoning  from  Moving  Trolley  Cars. 

A  novel  test  of  telephoning  from  a  moving  elec- 
tric car  was  recently  made  in  Grand  Rapids,  Mich., 
through  the  courtesy  of  the  Grand  Rapids  Street 
Railway  company  and  the  Citizens'  Telephone  com- 
pany. The  test  was  made  by  Benson  Bidwell  and 
Charles  F.  Bidwell,  the  former  being  the  inventor 
of  the  system.  Three  cars  were  used  in  the  test 
and  a  special  telephone  wire  was  strung  parallel 
with  the  trolley  wire  over  a  track  half  a  mile  in 
length.  .A  special  trolley  arm  conveyed  the  current 
to  the  telephone  in  the  car.  The  city  telephone  sys- 
tem was  connected  with  the  telephone  wire  and 
conversations  were  successfully  carried  on  between 
the  people  in  the  car  and  subscribers  of  the  tele- 
phone company  while  the  car  was  in  full  motion. 
The  inventors  were  also  successful  in  talking  over 
long-distance  lines  with  people  in  other  parts  of  the 
state.  It  is  said  that  induction  and  vibration  were 
overcome  by  the  invention  and  that  the  line  was 
very  clear  and  distinct.  The  same  system  was  tested 
a  few  weeks  ago  in  Muskegon,  Mich.,  but  not  so 
successfully. 


Improvements  In  Colorado. 

The  Colorado  Telephone  company  will  spend 
about  $50,000  in  Colorado  Springs.  The  under- 
ground lines  of  the  city  will  be  greatly  extended 
and  aerial  cables  will  be  strung  north  and  south, 
traversing  the  city  generally.  About  30,000  feet  of 
material  is  to  be  used.  A  new  switchboard  will  be 
added  to  the  local  service  and  two  additional  wares 
for  the  toll  service.  Improvements  are  to  be  made 
all  over  the  district  and  a  number  of  towns  not  in 
cbnrmunication  w'ith  the  Springs  now  will  be  added 
to  the  service.  The  company's  exchange  at  Glen- 
wood  will  be  furnished  with  a  new  switchboard  to 
accommodate  125  subscribers.  The  line  to  SunsTiine 
has  been  completed,  as  well  as  that  to  Spring  Gulch. 
At  Rifle  an  exchange  with  ^6  subscribers  is  being 
put  in.  There  will  be  four  circuits  leading  out  of 
Rifle  and  covering  adjacent  territory. 


Illinois  Telephone  Tunnel  Inspected. 

The  council  committee  of  three  aldermen,  ap- 
pointed by  Mayor  Harrison  of  Chicago  to  inspect 
the  tunnel  of  the  Illinois  Telephone  and  Telegraph 
company,  made  its  visit  of  investigation  on  March 
loth.  The  mayor  and  Corporation  Counsel  Walker 
also  inspected  the  tunnel  two  days  before.  The 
committee  will  make  its  report  to  the  council  at  an 
early  meeting.  The  Illinois  company  desires  to  build 
a  trunk-line  tunnel  in  State,  Randolph,  Franklin 
and  Harrison  streets,  with  an  intersecting  tunnel 
from  State  to  Franklin  street,  through  Adams  street. 
It  is  proposed  to  make  this  trunk-line  tunnel  12  by 
14  feet  in  size,  w^hile  the  connecting  tunnels  on  the 
other  streets  of  the  downtown  district  are  six  feet 
by  seven  feet  six  inches  in  cross-section. 


American  Bell  Output. 

The  following  table  is  a  comparative  summary  of 
the  output  of  instruments  by  the  American  Tele- 
ohone  and  Telegraph  company  for  tha  month  ended 
February  20th: 

February.  1902.  1901.  igoo. 

Grossontpnt 95.58*  73.31°  58,272 

Rerarned 36,855  26,144  23.414 

Netoatput 58,729  47.i66  34,858 

Total  ontstaDdiDg,February  20th. 2,637,355        2,040,264        1,655,250 


Death  of   William  Lohmiller. 

William  Lohmiller,  one  of  the  most  prominent 
Independent  telephone-exchange  operators  in  the 
Northwest,  died  at  his  home  in  LaCrosse.  Wis.,  on 
March  nth,  at  the  age  of  58.  Mr.  Lohmiller  had 
done  a  great  deal  for  the  Independent  interests  in 
the  Northwest,  and  was  a  member  of  the  executive 
committee  of  the  Independent  Telephone  Association 
of  Wisconsin. 


TELEPHONE  MEN. 

F.  L.  Hawley  of  New^  York,  recently  of  Alabama, 
has  been  selected  as  new  manager  of  the  Union 
(S.  C.)  Telephone  company. 

Mr.  A.  S.  Hibbard.  general  manager  of  the  Chi- 
cago Telephone  company,  is  at  present  enjoying  a 
w'ell-earned  vacation  in  Tryon,  N.  C.  He  will  not 
return  to  Chicago  for  several  weeks. 


NEW  COMPANIES. 


The  Automatic  Direct  Line  Telephone  company 
of  San  Francisco  has  been  incorporated,  with  a  capi- 
tal stock  of  $250,000,  of  which  $1,500  has  been 
subscribed.  C.  F.  Runyon,  Julius  Fay  and  others 
are  directors.  The  object  of  the  new  company  is 
to  establish  a  telephone  line  to  Ocean  View. 

J.  H.  Pollard  and  A.  R.  Bryd  of  Santa  Fe.  New 
Mexico,  are  arranging  to  put  in  a  telephone  line 
from  Capitan  to  Bonita.  in  Lincoln  County.  New 
Mexico.  A.  B.  Smith.  M.  Nordhaus  and  H.  G. 
Coors  are  looking  into  the  matter  of  establishing 
a  telephone  line  between  Las  Vegas  and  Santa  Rosa 
in  the  same  territory.  It  is  the  intention  of  these 
gentlemen  to  establish  a  joint  stock  company  to 
construct  the  proposed  line. 


EXTENSIONS   AND    IMPROVEMENTS. 

It  is  understood  that  the  Grant  County  (N.  M.) 
Telephone  company  is  arranging  to  extend  its  sys- 
tem from  Silver  City,  N.  M.,  into  the  Burro  Moun- 
tain district. 

The  Dirigo  (Me.)  Telephone  company  will  erect 
poles  and  install  its  service  for  connection  with  its 
trunk  lines  to  Portland  and  north  and  west  via 
Farmington. 

The  American  Bell  Telephone  compny  has  leased 
a  part  of  a  storage  warehouse  at  313  Congress  street. 
Boston,  where  it  will  store  instruments  and  supplies 
required   for  immediate  use. 

Bids  will  be  received  by  the  trustees  of  the  Dillon 
&  Basin  Telephone  company  at  their  office  at  Jack- 
son, Mont.,  up  to  March  17th,  for  the  construction 
of  a  telephone  line  from  Wisdom  to  Bannock,  Mont., 
a  distance  of  50  miles. 

The  Sunset  Telegraph  and  Telephone  company 
of  Los  Angeles.  Cab.  will  build  a  three-story  addi- 
tion to  its  main  offices.  The  new  structure  will 
cost  $25,000  and  will  be  used  for  the  supply  depart- 
ment,   operating   and    dining    rooms. 

The  South  Carolina  Telephone  company  of  Co- 
lumbia is  preparing  to  rebuild  the  lines  in  the  Pee 
Dee  section,  and  will  make  considerable  improve- 
ments in  its  exchanges.  A  large  part  of  the  necessary 
material  has  been  ordered. 


MANUFACTURERS    AND    DEALERS. 

The  telephone  department  of  the  Electric  ."Vppli- 
ance  company  of  Chicago  has  just  issued  circulars 
describing  its  Eaco  visual-signal  metallic-circuit 
swutchboards,  and  its  Eaco  country  or  party-line 
switchboards   for  metallic  or  grounded  circuits. 

Bulletin  No.  7.  recently  issued  by  the  Kellogg 
Switchboard  and  Supply  company  of  Chicago,  is  in- 
tended to  supersede  that  company's  No.  i  bulletin. 
The  new  issue  is  a  48-page  catalogue  and  describes 
the  various  styles  of  Kellogg  telephones  and  tele- 
phone parts,  numerous  illustrations  being  used. 

For  a  number  of  years  all  the  larger  switchboards 
sent  out  by  the  L.  M.  Ericsson  company  of  Stock- 
holm. Sweden,  have  been  equipped  with  the  breast- 
plate transmitter.  It  is  asserted,  and  apparently 
with  good  reason,  that  much  quicker  service  can  be 
secured  by  the  use  of  this  device  instead  of  the 
swinging  transmitter.  The  mouthpiece  on  the  breast- 
plate can  be  adjusted  to  suit  the  operator,  and  is  al- 
ways in  position  whether  the  operator  is  sitting, 
standing,  or  reaching  out  at  one  side.  The  apparatus 
is  made  up  in  the  same  thorough  manner  that  is 
characteristic  in  all  of  the  Ericsson  productions. 
This  and  other  teleohone  apparatus  is  supplied  in 
this  country  by  the  Ericsson  Telephone  companj^  of 
296  Broadway,  New  York  city.  The  breastnlate 
transmitter,  as  used  in  Glasgow.  Scotland,  was  illus- 
trated   in    the   Western    Electrician   last    week. 
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Notes  on  European  Electrical  Practice.' 

The  general  design  of  the  alternating-current  gen- 
erators manufactured  by  the  Allgemeine  Elektrici- 
lats  company  follows  very  closely  the  rotary-field 
type  of  the  alternators  made  by  the  General  Electric 
and  \\'estinghouse  companies.  They  are,  however, 
beginning  to  turn  out  rotarj'-field  machines  of  large 
size,  with  only  skeleton  framework  to  hold  the  lam- 
inations of  the  armature,  instead  of  the  usual  cast 
ring.  The  laminated  core  is  fastened  at  points 
seven  to  eight  feet  part,  and  the  necessary  strength 
is  obtained  by  a  system  of  truss  rods  outside  the 
machine.  This  looks  like  a  very  light  construc- 
tion, but  a  2,000-kilowatt  machine  was  observed 
running  with  apparent  success.  The  railway  motors 
manufactured  are  almost  e.xact  duplicates  of  those 
maae  by  the  Westinghouse  company  in  this  country. 
Commutator  work,  insulation  and  metal  work  of  all 
kinds  is  very  carefully  done. 

TTie  armature  windings  of  most  of  the  .Mlge- 
meine's  electrical  machinery  are  made  up  almost  en- 
tirely of  wire  instead  of  formed  coils.  On  the  arma- 
tures of  rotar>--field  machines  the  teeth  are  prac- 
tically closed  at  the  top,  the  opening  being  not  oyer 
a  millimeter  wide  and  insufficient  for  the  admission 
of  wire.  A  tube  of  micanite  is  put  through  the  tooth 
opening,  and  the  wire  w'indings  are  threaded  in 
place,  a  continuous  wire  being  used  all  the  way 
around  the  coil.  This  character  of  construction  gives 
materially  better  regulation  and  efficiency  than  doe? 
the  American  type  of  coil  winding,  but  is,  of  course, 
extremely  difficult  to  repair,  as  the  entire  winding 
must  be  taken  off  and  rewound  if  there  is  a  serious 
burn-out.  The  wire-wound  armatures  must  be  ma- 
terially more  expensive  to  build  than  the  American 
type,  but  as  machinists  in  Berlin  receive  about  80 
cents  a  day,  the  matter  of  labor  cost  is  of  much 
less  importance  than  in  the   United  States. 

The  same  results  of  low  wages  are  shown  through- 
out the  shop  practice  generally.  Even  in  the  appa- 
ratus works,  where  the  meters,  arc  lamps  and  simi- 
lar small  material  are  made,  there  is  apparently  not 
a  single  automatic  tool.  In  the  main  factory  there 
are  some  excellent  large  machine  tools,  such  as  bor- 
ing mills,  lathes,  etc.,  all  of  which  were  made  in 
the  United  States.  Jig  work  is  generally  noticeable 
by  its  absence.  Every  railway  motor  frame  is  bolted 
together  and  set  up  on  a  face  plate  complete,  and 
all  of  the  drillings  are  laid  out  separately  by  di- 
viders. Anyone  who  has  seen  this  class  of  work 
being  done  in  the  large  factories  of  the  United 
States    W'ill    appreciate    the    difference. 

In  the  manufacture  of  induction  motors  the  rotors 
are  wire-wound,  as  well  as  the  stationary  parts, 
and,  on  account  of  the  coils  being  completely  em- 
bedded in  the  iron  with  closed  teeth,  the  motors 
are  run  with  extremely  small  air  gaps  and  a  con- 
sequently high-power  factor  and  efficiency.  The 
electrical  characteristics  of  the  AUgemeine's  induc- 
tion motors  are  excellent,  but  the  cost  of  repairs 
and  the  necessary  time  for  effecting  them  will  nec- 
essarily be  greater  than  with  the  types  made  in  the 
United    States. 

The  transformer  practice  of  the  Allgemeine  com- 
pany differs  materially  from  American  methods. 
All  transformers  for  polyphase  work  are  polyphase 
transformers.  Transformers  were  seen  as  large  as 
1,100  kilowatts,  transforming  from  6,000  volts  to 
280  volts,  and  three  to  six-phase,  all  in  a  single 
piece  of  apparatus.  This  arrangement  of  transform- 
ing all  phases  in  one  transformer  is  extremely  com- 
pact, and  about  half  of  the  space  is  required  for 
the  same  capacity  that  would  be  used  with  three 
transformers.  Naturally,  the  difficulty  of  repair  and 
replacement  is  materially  greater.  Practically  all 
transformers  are  oil-cooled. 

The  switchboards  are  materially  different  in  de- 
sign from  those  used  in  America,  the  quality  of  work 
being  very  good,  but  not  well  standardized.  Panel 
construction  seems  never  to  be  used,  each  board 
being  designed  independently.  An  angle-iron  frame 
is  built  up  of  the  required  size  of  the  board  and 
marble  put  on  in  large  slabs,  instruments  being  ar- 
ranged similarly  to  the  panel  construction  in  sec- 
tions along  the  board.  Even  for  direct-current,  low- 
tension  work  it  is  customary  to  allow  no  live  con- 
tacts on  the  front  of  the  board.  A  tabic  is  arranged 
behind  the  panels,  about  two  feet  wide  and  three 
feet  above  the  floor  level.  On  this  table  the  switches 
are  placed  horizontally,  both  for  alternating  and 
direct-current  work,  and  are  actuated  by  levers 
which  pass  to  the  front  of  the  board.  The  switches 
for  high-tension  work  are  of  a  long  air-break  de- 
sign, oil  switches  being  somewhat  uncommon.  Very 
few  quick-lircak  switches  are  used.  The  magnetic 
blow-out  circuit-breaker  is  used  for  direct-current 
work,  but  fuses  only  are  used  for  protecting  alter- 
nating-current circuits.  Hot-wire  instruments,  of 
the  Harlmann  and  Braun  type,  are  used  principally 
for  alternating-current  work,  and  electromagnetic 
instruments  for  measuring  direct  currents.  Instru- 
ments are  ordinarily  sunk  through  the  marble,  onlv 
the  face  showing  flush  with  the  face  of  the  board. 
The  marble  of  the  switchboard  is  polished  on  both 
sides,  and  the  wiring  work  is  excellentlv  done,  all 
.'^niall  wires,   etc..  being  clipped   tight  to  the  marble. 

There  are  in  Berlin  six  large  central  stations  con- 
trolled by  the  Allgemeine  company,  and  three  of 
these  contain  units  of  3.500  kilowatts.  One  of  these 
stations     was     visited    wjiich    contained    five    ,3.500- 

I.  From  the  Wisconsin  Engineer.  The  notes,  prepared  for 
publication  by  H.  A.  Lardner,  are  taken  from  letters  received 
from  W.  C.  Burton,  who  is  now  electrical  engineer  for  a  company 
in  London,  England.  One  of  these  letters  was  written  after  a 
return  from  a  visit  to  the  factory  of  the  Allgemeine  company  at 
Berlin,  Germany. 


kilowatt,  6,000-volt,  50-cycIe,  rotary-field  machines. 
Each  was  driven  by  a  four-cylinder,  triple-expan- 
sion, horizontal  engine,  operating  with  highly  super- 
heated steam.  The  engines  are  very  compact  and 
the  workmanship  on  them  is  fine.  There  were  only 
two  men  in  this  large  engine  room;  oiling  and 
everything  else  which  could  be,  were  done  auto- 
matically. Elaborate  coal-handling  machinery  was 
installed  just  outside  of  this  station,  taking  coal 
from  canalboats  and  delivering  it  in  the  front  of 
the  boilers,  but  the  firing  was  done  by  hand. 

The  cables  connecting  these  si.x  generating  sta- 
tions with  the  various  sub-stations  in  Berlin  are 
three-conductor,  paper-insulated,  laid  directly  in  the 
ground.  The  secondary  distributing  system  for 
lighting  is  440-voIt,  three-wire,  direct-current,  and 
for  the  tramways  550-volt  direct-current.  Both  of 
these  systems  are  fed  from  the  (5,6oo-volt  alternating 
current  by  means  of  step-down  transformers  and 
rotary  converters.  There  are  also  a  few  motor- 
generator  sets  feeding  the  system.  Each  rotary  has 
mounted  upon  its  shaft,  in  a  manner  similar  to  the 
starting  motors  used  in  America,  an  alternating- 
current  booster,  by  which  the  pressure  can  be  varied, 
thus  permitting  a  wide  variation  of  pressure  on  the 
direct-current  side.  By  this  means  it  is  possible  to 
use  the  same  rotary  converter  for  feeding  the  440- 
volt  mains  for  lighting  and  the  550-volt  mains  for 
the  tramwaj'S.  It  is  possible  to  use  this  booster  as 
a  hand  regulator,  and  it  is  therefore  particularly 
satisfactory  when  the  machine  is  used  for  lighting 
service.  The  rotaries,  which  were  of  l.ioo-kilowatt 
capacity,  were  apparently  running  most  excellently 
on  50  cycles,  but  the  manufacturers  are  not  entirely 
satisfied  with  them,  as  they  consider  this  frequency 
too  high   for  large  machines  on  tramway  service. 

The  storage  batteries  are  of  the  Tudor  type,  and 
are  used  in  all  of  the  sub-stations  to  regulate  the 
neutral  for  the  lighting  system,  and  for  regulating. 
Thev  are  seldom  used  for  heavy  discharges  or  peak 
loads. 

Stheet-R-ml\vay  Regulations  in  England. 

The  English  Board  of  Trade  testing  requirements 
for  street  railways  are  quite  unusual,  and  some  com- 
ments from  Mr.  Burton  on  them  will  be  found  in- 
teresting. 

Four  records  and  sets  of  tests  are  required  and 
must  be  regularly  made  and  reported  on  by  all  power 
stations   operated   with   a   grounded   relurn. 

A  continuous  record  must  be  kept,  with  recording 
instruments,  of  the  drop  in  potential  between  the 
extreme  points  of  all  track,  and  the  groimd  plate  in 
the  station.  This  drop  must  never  exceed  seven 
volts,  and  the  measurement  requires  one  or  more 
recording  voltmeters  with  a  range  from  naught  to 
10  volts,  arranged  with  plug-over  connections,  so 
that  they  may  be  connected  in  series  with  any  one 
•of  the  test  wires  running  to  different  points  on  the 
track. 

A  continuous  record  of  the  current  returned  to 
the  negative  bus-bar  by  way  of  the  ground-plate 
connection,  instead  of  through  the  rails,  must  be 
kept.  It  is  provided  by  the  Board  of  Trade  that 
this  current  must  not  exceed,  under  ordinary  condi- 
tions, either  two  amperes  per  mile  of  single  track, 
or  five  per  cent,  of  the  total  current  output  of  the 
station.  This  test  requires  a  recording  ammeter  con- 
tinuously connected  in  the  ground  connection,  with 
a  range  of  zero  to  at  least  five  per  cent,  of  the 
ma.ximum  station  output.  The  amount  of  current 
returned  through  the  ground  connection  is  obvi- 
ously dependent  upon  a  good  contact  between  the 
ground  plate  and  the  earth.  In  order  to  insure  this 
low-resistance  contact,  it  is  provided  that  there  shall 
be  in  each  station  two  separate  earth  connections 
placed  no  less  than  20  yards  apart,  these  connections 
to  be  so  maintained  that  an  electromotive  force  of 
four  volts  shall  suffice  to  produce  current  of  at  least 
two  amperes  from  one  connection  to  the  other 
through  the  earth. 

The  insulation  of  the  overhead  lines  and  of  all  feed- 
ers shall  be  so  maintained  that  the  leakage  of  cur- 
rent does  not  exceed  one  one-hundredth  of  an  ampere 
per  mile  of  line,  and  if  this  current  exceeds  one-half 
an  ampere,  the  running  of  cars  must  be  stopped,  un- 
less  the   leak   is  removed  within  24   hours. 

In  order  that  the  maximum  track  drop  of  seven 
volts  shall  not  be  exceeded,  it  becomes  necessary  on 
tramways  with  a  moderately  heavy  traffic  to  locate 
stations  every  mile  or  so,  unless  enormously  heavy 
return  feeders  are  put  in.  Of  course,  neither  of 
these  methods  is  practicable,  and  boosters  in  the 
return-track  feeders  are  resorted  to.  These  boosters 
are  ordinarily  motor-driven,  series-wound  generators, 
but  arc  connected  between  the  negative  bus-bars  and 
feeders  running  to  various  points  on  the  track.  A 
sufficient  amount  of  current  is  drawn  back  through 
these  feeders  by  means  of  the  boosters  to  keep  the 
current  flowing  through  the  rails  down  to  an  amoiuit 
that  will  not  produce  a  drop  of  over  seven  volts. 
The  ordinary  method  of  calculation  of  pressure  to 
lie  given  by  a  booster  is  to  determine  the  total  maxi- 
mum current  which  will  be  used  in  a  section  of  track 
lo  be  taken  care  of  by  the  track  feeder  in  question, 
to  then  assume  a  size  for  this  track  feeder,  limited 
liy  its  carrying  capacity,  and  put  in  series  with  it  a 
booster  which  will  give  a  pressure  equal  to  the_  total 
drop  in  this  feeder  when  carrying  the  maximum 
current.  It  is  obvious  that  by  this  means  the  po- 
tential at  the  outer  end  of  a  track  feeder  will  at  all 
limes  be  the  same  as  on  the  negative  bus-bar.  A 
large  station  will  sometimes  have  a  dozen  or  more 
of  these  negative  boosters  connected  into  the  dif- 
ferent track  feeders,   all  boosting  different  amounts. 


Lighting  Situation  in  San  Francisco. 

The  various  gas  and  electric  companies  of  San 
francisco  have  submitted  their  reports  for  the  year 
1901.  The  statement  of  the  San  Francisco  Gas  and 
Electric  company  gives  the  following  figures  as  to 
the  electrical  department :  Revenues — Sales  of  cur- 
rent, $632,038.40;  sales  of  steam  (net;,  $8,094.34; 
receipts  from  jobbing,  wiring,  etc.,  $2,273.49;  cred- 
itors' discounts,  $657.52;  total  revenues,  $643,063.75. 
E.xpenditures — Fuel  $185,586.34;  wages  and  salaries, 
$150,393-80;  carbons,  $10,709.37;  legal  expenses, 
$1,585.95;  taxes,  $20,956.63;  current  purchased,  $57,- 
591.39;  depreciation,  $30,000;  repairs  and  general 
e.xpense,  $79,186.18;  bond  interest,  $37,380;  total 
expenditures,  $573,389.66.  This  shows  a  profit  of 
$69,673-49. 

The  statement  of  the  Independent  Light  and 
Power  company  shows  a  revenue  from  sales  of 
current,  etc.,  of  $324,039.86  and  an  expenditure  for 
manufacturing  and  distributing  of  $247,464.74,  leav- 
ing a  profit   of  $76,575.12. 

The  statement  of  the  Mutual  Electric  Light  com- 
pany shows  the  following  figures :  Revenue  from 
light  and  power  service,  $119,631.30;  miscellaneous 
receipts,  $327.55;  total  revenue,  $119,958.85.  Expen- 
ditures— General  expenses,  $23,720.63 ;  manufactur- 
ing, $75,808.65;  distribution,  $12,095.04;  total  ex- 
penditures, $111,624.32.  This  shows  a  profit  of  $8,- 
334-53- 

As  a  matter  of  fact,  the  lighting  business  of  San 
Francisco  is  in  an  apparently  chaotic  condition.  Not 
one  of  the  companies,  either  gas  or  electric,  is  pay- 
ing dividends,  although  the  companies  represent  a 
total  investment  of  $21,026,570.15.  Most  of  the 
companies  furnish  both  gas  and  electricity,  and  it  is 
impossible  to  aggregate  the  amount  actually  in- 
vested for  electric  lighting,  but  it  is  clear  that,  as 
a  whole,  the  electric-lighting  business  is  not  at 
present  paying  interest  on  the  investment.  The  war 
of  the  different  companies  still  continues,  and  the 
city  government  is  pledged  to  work  toward  the 
establishment    of    a    municipal    plant. 


New  Members  of  the  Institute. 

At  the  most  recent  meeting  of  the  American  In- 
stitute of  Electrical  Engineers  the  following-named 
associate  members  were  elected:  Albert  Doane 
Ayres,  Chicago;  Charles  Gillette  Burton,  Chicago; 
M.  E.  Chester,  New  York  city ;  Leonard  Burrows 
Chubbuck,  Pittsburg,  Pa. ;  William  Cooper,  Cincin- 
nati, Ohio ;  Julian  Betty  Cowen,  New  York  city ; 
Erwin  Dryer,  Chicago;  Josiah  Norfleet  Eley,  At- 
lanta, Ga. ;  Robert  Murray  Ferris,  New  York  city ; 
Edwin  Ernest  Fuller, Ayr,  Scotland;  Truman  Penfield 
Gaylord,  Chicago ;  John  Jameson  Gibson,  Chicago ; 
Charles  Maxwell  Green,  Lynn,  Mass. ;  Charles  Jacob 
Kintner,  New  York  city :  Samuel  Montgomery  Kint- 
ner,  Allegheny,  Pa. ;  Edward  William  Lloyd,  Chi- 
cago ;  George  E.  Miller,  Pittsburg,  Pa. ;  Edward 
Francis  Morrill,  Brooklyn,  N.  Y. ;  Walter  Lyon  Mul- 
ligan, Springfield,  Mass. ;  David  Lowson,  New 
York  city ;  Louis  C.  Marbury,  Schenectady,  N.  Y. ; 
Henry  Charles  ter  Meer,  Brooklyn,  N.  Y. ;  Louis 
Charles  Nichols,  Pittsburg.  Pa. ;  Norman  I.  Price. 
Ithaca.  N.  Y. ;  Cesar  Wilhelm  August  Remschel, 
San  Francisco,  Cal. :  Charles  Shumway  Ruffer, 
Telluride.  Colo. ;  WilHts  Herbert  Sawyer,  Schenec- 
tady, N.  Y. ;  Clayton  Halsey  Sharp,  Newark.  N.  J. ; 
James  Richard  Sloan.  Chicago ;  Alfred  Clarence 
Thomas.  Brooklyn  N.  Y. ;  Philip  Dakin  Wagoner, 
Schenectady,  N.  Y. :  James  Wilkinson,  Birmingham, 
Ala.;    Svdney  Woodfield,  London,  England. 

The  following-named  associates  were  transferred 
to  full  membership :  Howard  S.  Wilson.  Puebla. 
Mexico:  Christonher  M.  Goddard,  Boston.  Mass.; 
Bvron  T.  Burt,  Chattanooga,  Tenn.:  Lewis  A.  How- 
land,  Montreal,  Que. 


Electrochemistry  Discussed. 

At  the  meeting  of  the  American  Institute  of 
Electrical  Engineers  held  in  New  York  on  February 
2Sth  100  members  and  guests  were  present,  with 
President  Steinmetz  in  the  chair.  Papers  were  read 
as  follows:  "The  Electrochemical  Industries,"  by 
Dr.  Sajnuel  Sheldon  of  Brooklyn ;  "The  Electric 
Furnace  in  Industrial  Chemistry."  by  Charles  B. 
Jacobs  of  New  York;  "Electrolytic  Recovery  of 
Copper  from  Low-grade  Ores,"  by  Dr,  Nathaniel  S. 
Keith  of  New  York;  "Colloids,"  by  W.  R.  Whitney 
of  Boston ;  "Liquid  Potentiometer ;  Determining 
Electrolytic  Resistance  with  Direct-current  Instru- 
ments." "Point  of  Cut-off  in  a  Battery  Discharge," 
and  "Electrolytic  Conduction  Without  Electrodes" 
fall  three),  by  Mr.  Carl  Hering  of  Philadelphia. 
These  papers  were  discussed  by  the  different  au- 
thors,  also      by  C.  J.  Reed   and  E.   P.   Thompson. 


The  rumor  regarding  the  amalgamation  of  the  Uni- 
versity of  Chicago  and  the  Armour  Institute  of  Tech- 
nology', which  was  in  circulation  several  months  ago. 
has  been  revived.  The  plan,  as  now  discussed,  in- 
volves the  removal  of  the  Institute  to  the  university 
campus.  With  the  removal  It  is  announced  that  the 
university  will  furnish  buildings  and  equipment  to 
the  value  of  $1,000,000,  while  the  Armour  interests 
will  give  $1,500,000  In  endowment.  Subsequent  gifts 
from  the  Armours  and  Mr.  Rockefeller  are  expected 
to  increase  the  wealth  of  the  technical  school  to 
.tS.ooo.ooo  by  the  time  the  Armour  students  are 
located  on  the  university  campus.  It  is  not  intended 
that  the  Identity  of  the  technical  school  shall  be  lost. 
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New  York  Notes. 

New  York,  March  S. — Among  the  plans  exploited 
for  the  relief  of  the  Brooklyn  Bridge  congestion, 
those  of  President  J.  L.  Greatsinger  of  the  Brook- 
lyn Rapid  Transit  company  and  Chief  Engineer  C.  C. 
Martin  of  the  bridge  staff  tind  favor.  President 
Greatsinger  says  that  if  the  Board  of  hsimate  would 
permit  his  company  to  run  through  trains  the  con- 
gestion on  the  bridge  would  cease  m  two  months,  as 
the  Brooklyn  trains  could  carry  140.000  passengers 
an  hour,  while  at  present  it  is  possible  to  carry  but 
36,000  during  the  rush  hours.  jMr.  Martin  recom- 
mended the  building  of  an  elevated  road  from  the 
terminus  along  Center  street  and  ^Marion  street  to 
Spring  street  and  thence  along  Spring  and  Delancey 
streets,  with  a  branch  on  Canal  street,  to  connect 
with  the  new  bridges.  Other  plans  are  suggested, 
among  them  being  that  of  Bridge  Commissioner 
Lindenthal,  one  detail  of  which  contemplates  the 
purchase  of  the  Staats-Zeitung  block,  which  lies 
between  Center  and  Chambers  streets,  Trj'on  Row 
and  Park  Row,  and  a  smaller  triangular  block  w'hich 
lies  between  Park  Row  and  North  William  street. 
The  land  thus  acquired  would  be  used  tor  the  estab- 
lishment of  more  trolley  loops.  The  enlargement  of 
the  elevated  terminal  facilities,  though  without  di- 
rect connection  between  the  bridge  trains  and  the 
Manhattan  elevated  road,  is  also  comprised  in  the 
commissioner's  plan.  Rev.  Dr.  Newell  Dwight  Hillis 
contributes  a  plan  for  the  building  of  a  circular  tun- 
nel running  from  the  Brooklyn  Borough  Hall  to  a 
nel  on  the  river  front  near  the  navy  yard,  crossing 
under  East  River  to  Manhattan,  following  a  curved 
route  to  the  Battery,  crossing  under  the  East  River 
again  to  Hamilton  avenue,  Brooklyn,  and  from  there 
to  the  Borough  Hall,  intersecting  nearly  all  of  the 
important  railroad  lines  to  Brooklyn  and  also  in 
Manhattan.  In  the  latter  borough  it  would  cross 
the  Bowerj%  Broadway  and  West  Broadw'ay,  and 
would  connect  with  the  New  Jersey  ferries  on  the 
lower   west   side. 

A  new  feature  of  street-railway  operation — in  New 
York  at  least — that  of  pensioning  superannuated 
employes,  has  been  introduced  by  the  Metropolitan 
Street  Railway  compan}'.  The  new  system  provides 
for  the  compulsory  retirement  of  all  employes  reach- 
nig  the  age  of  70  and  the  retirement  at  65  of  those 
who  are  physically  disqualified.  The  amount  of  the 
pension  is  to  be  graded  according  to  length  of 
service,  and  only  those  whose  term  of  service  has 
exceeded  25  years  and  w"hose  maximum  wages  have 
not  exceeded  $1,200  per  annum  are  eligible.  It  is 
intended  that  the  system  shall  be  effective  after  July 
1st. 

A  bill  to  supersede  the  W'ainwright  bill  has  been 
introduced  at  Albany  by  Assemblyman  Apgar  and 
provides  that  the  New  York  Central  and  New  York, 
New  Haven  and  Hartford  Railroad  companies 
change  the  motive  power  in  the  Park  avenue  tunnel 
from  steam  to  electricity  or  compressed  air  by  May 
I,  1905.  Officials  of  the  New  Y'ork  Central  are  ap- 
pealing to  Mayor  Low  to  oppose  the  bill,  and  they 
assert  that  the  change  will  be  made  as  soon  as  pos- 
sible. The  bill  provides  for  an  extension  of  time  in 
case  the  work  is  not  finished  by  May  i,  1905.  Engi- 
neer John  M.  Wisker,  the  engineer  in  charge  of 
the  New"  Y'ork  Central  train  on  January  8th,  has 
pleaded  "not  guilty"  before  Judge  McMahon  in 
the   General   Sessions. 

Resolutions  have  been  adopted  by  the  managers 
of  the  New  Y'ork  Produce  Exchange,  approving  the 
plan  to  give  the  Commercial  Cable  company  power 
to  build  the  Pacific  cable,  and  condemning  the  prop- 
'  -ition  for  the  government  to  build  it. 

Work  still  progresses  in  all  the  headings  of  the 
rapid-transit  tunnel  at  the  rate  of  from  23  to  35 
feet  a  week.  So  far,  the  total  distance  excavated 
in  all  the  headings  is  4.750  feet,  and  the  number  of 
feet  to  be  cut  through  before  all  the  headings  will 
have  become  one  continuous  tunnel  is  4,850. 

Assemblyman  Fowler  has  introduced  a  bill  at  Al- 
bany, which  provides  that  before  an  electric  railway 
can  be  extended,  the  consent  of  the  Railroad  Com- 
mission must  be  secured.  At  present  there  is  no 
restriction  upon  an  elevated  road  having  a  franchise 
in  a  city  extending  its  lines  as  far  into  the  country' 
as  it  may  desire.  M.  L.  G. 


Canadian  Intelligence, 

Toronto,  March  8. — The  Ontario  Electric  Railway 
company  bill,  which  provides  for  a  line  from  To- 
ronto to  Cornwall,  with  a  branch  from  Brockville 
to  Ottawa,  has  been  passed  by  the  Ontario  legisla- 
ture. 

The  Ontario  Electric  Railway  company  is  one  of 
the  strongest  companies,  financially,  in  Canada.  It 
proposes  to  construct  350  miles  of  trunk  line  alone, 
and  is  said  to  have  SS.ooo.ooo  to  spend  on  construc- 
tion, equipment  and  plant.  This  line  will  prove  a 
strong  competitor  of  the  Grand  Trunk  railway. 

The  Halifax  Tramway  company  w-ill  probably 
take  over  the  People's  Heat  and  Light  company  of 
Halifax.  The  latter  controls  the  gas  business  in 
that  city  and  the  former  company  the  electric  light- 
ing, besides  the  street-raihvay  business.  The  peo- 
ple's Heat  and  Light  company  is  capitalized  at  $700,- 
cco  and  has  a  bond  issue  of  $700,000. 

Fort  William.  Ont..  is  seeking  power  from  the 
Ontario  Legislature  to  expropriate  a  part  of  the 
Kakeheka  Falls,  for  the  purpose  of  generating  elec- 
trical energy-  for  heating  and  lighting  purposes. 
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Valdez,  in  the  frozen  north,  is  to  have  electric 
illumination.  Messrs.  Love  &  Whitley  are  installing 
an  electric  plant  and  have  made  application  to  the 
city  council  of  that  coalmg  station  to  grant  a  fran- 
chise and  privilege  of  erecting  poles  and  stringing 
wires  on  the  streets. 

The  Beauharnois  Light,  Heat  and  Power  company 
has  applied  to  the  Quebec  Legislature  for  an  act  of 
incorporation. 

The  Vancouver  (B.  C.)  Power  company  is  estab- 
lishing a  power  plant  at  Lake  Beautiful,  so  as  to 
increase  its  water  supply.  A  tunnel  is  to  be  driven 
through  the  mountain  which  separates  Cocjuitlam 
from  Lake  Beautiful.  R.  McNoble  of  San  Fran- 
cisco, an  expert  on  watcrpow'ers,  is  making  the 
plans.  The  power,  when  the  two  lakes  are  har- 
nessed together,  will  generate  electrical  energy  for 
Vancouver  and  New  Westminster. 

The  Ontario  Power  company,  which  proposes  to 
utilize  the  waters  of  Niagara  lor  generating  energy 
for  electrical  purposes,  has  planned  that  the  waters 
of  the  Welland  River  shall  be  conducted  to  a  fore- 
bay  immediately  north  of  Table  Rock  Hou^e  and 
used  under  the  high  head  obtained  by  placing  the 
power  house  in  the  gorge  of  the  river  below  Ni- 
agara Falls,  and  that  the  water  for  power  purposes 
shall  enter  Queen  Victoria  Niagara  Falls  Park  in 
tunnels  beneath  the  surface  of  the  high  bluff  instead 
of  by  an  open  channel,  and  that  a  high  level  of 
great  width  shall  be  given  to  the  waters  of  the 
hydraulic  canal  and  forebay.  The  plans  as  outlined 
meet  with  the  approval  of  the  commissioners.  The 
Canadian  Power  company,  its  rival,  proposes  to  ob- 
tain its  power  direct  from  the  Falls.  H. 


Ottawa,  Ont.,  March  8. — Just  a  year  ago  the  city 
of  Brockville,  Ont.,  decided  to  give  municipal  own- 
ership and  operation  of  lighting  a  trial.  At  that 
time  there  was  a  gas  and  an  electric  plant  owned 
by  one  company.  The  city,  for  the  sum  of  $96,000, 
acquired  both  plants.  The  staff  was  increased,  in- 
cidental improvements  were  made,  and  at  the  end 
of  the  first  year,  after  paying  the  operating  ex- 
penses, as  well  as  the  liquidation  of  the  annual 
amount  of  interest  and  sinking  fund  on  the  pur- 
chase loan,  the  municipality  came  out  about  $5,000 
to  the  good.  The  further  expenditure  of  $50,000 
on  the  lighting  service  has  been  authorized. 

The  statement  presented  at  the  annual  meeting 
of  the  Canadian  General  Electric  company,  held  re- 
cently at  'ioronto,  Ont.,  shows  that  the  volume  of 
business  transacted  during  the  last  year  had  been 
very  much  greater  than  any.  preceding  one  and  also 
that  the  current  year  commenced  with  more  orders 
on  hand  than  at  the  beginning  of  any  previous  year. 
The  balance  to  credit  of  profit  and  loss  amounted 
to  $612,028,  which  is  made  up  of  $345,990  profit  on 
operating  (.being  an  advance  of  30  per  cent,  over 
the  year  previous)  ;  $195,000  premium  on  new  shares 
issued,  and  $71,038  brought  forward.  From  this 
amount,  dividends  of  10  per  cent,  on  the  common 
stock  and  six  per  cent,  on  the  preferred  stock, 
amounting  to  $166,750,  were  paid.  It  was  also  de- 
cided to  apply  to  the  Dominion  Parliament  for  au- 
thority to  increase  the  capital  stock  of  the  company 
from  $2,000,000  to  $3,000,000.  W.  R.  Brock,  M.  P.,  is 
president. 

The  Shawenegan  Water  and  Power  company  has 
about  completed  its  arrangements  for  the  transmis- 
sion of  power  from  Shawenegan  Falls,  Que.,  to 
Montreal,  a  distance  of  about  80  miles.  It  has  de- 
cided to  use  aluminum  wires,  in  place  of  copper,  for 
transmitting  energy  to  Montreal.  W. 


New  England  News. 

Boston,  March  7. — A  heavy  snowstorm,  which  be- 
gan at  noon  Wednesday  and  lasted  about  nine  hours, 
completely  tied  up  many  of  the  electric  railways  in 
Eastern  Massachusetts  outside  of  Boston.  By  the 
next  morning,  however,  cars  were  running  with 
slight  delay.  The  Boston  Elevated  Railway  com- 
pany suffered  very  little  inconvenience,  however.* 

The  Boston  and  Northern  Street  Railway  com- 
pany has  purchaserd  a  farm  of  five  acres  in  Danvers- 
port,  Mass.,  with  a  frontage  on  tide  w^ater,  and  it  is 
reported  that  it  will  build  a  large  power  station 
there,  to  cost  approximately  $1,000,000.  This  sta- 
tion will  replace  smaller  ones  at  Essex  Falls,  Wake- 
field and  other  places. 

The  full  bench  of  the  Massachusetts  Supreme 
Court  has  ordered  judgment  for  $1,271  in  favor  of 
the  city  of  Boston  in  a  test  case  against  the  Boston 
Electric  Light  company,  brought  to  recover  the  ex- 
pense incurred  by  the  Transit  Commissioners  in  re- 
moving and  relocating  certain  conduits  for  the  de- 
fendant's wires  at  the  corner  of  Boylston  and  Tre- 
mont  streets,  during  the  building  of  the  Tremont 
street  subway.  The  court  held  that  the  subway 
statute  made  it  the  defendant's  duty  to  remove  its 
conduits,  and  its  refusal  to  do  so  necessitated  its 
being  done  by  the  city.  It  also  held  that  the  statutes 
gave  the  commissioners  power  to  grant  a  new  loca- 
tion. Similar  suits  against  other  electric-light  and 
telephone  companies,  involving  larger  amounts,  are 
pending. 

It  is  rumored  that  the  United  States  Traction 
company  has  agreed  to  build  an  extension  of  its 
electric  railway  from  Pawtucket  to  Valley  Falls. 
R.  L,  via  the  towm  of  Attleboro,  Mass.  This  would 
furnish  a  new-  route  between  Pawtucket  and  Woon- 
socket,  R.  I. 

The  Stanley  Electric  Manufacturing  company  of 
Pittsfield.  Mass..  has  been  awarded  a  contract  for 
$80,000  worth  of  machinery  for  a  large  Michigan 
concern.     It    comprises     several     generators    of    the 
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latest  and  most  improved  type  of  the  S.  K.  C.  sys- 
tem. Since  January  1st  the  company  has  received 
orders  aggregating  some  $350,000.  P.  Nelson  Kel- 
man,  formerly  with  the  company  at  Pittsfield,  Mass., 
is  now  superintendent  of  the  Bay  Counties  company's 
power  houses  near  Sacramento,  Cal.,  and  J.  M.  Long, 
also  formerly  with  the  Stanley  company,  is  in  charge 
of  the  Colgate  power  house  of  the  Bay  Counties 
company. 

The  annual  report  of  the  United  Electric  Securi- 
ties company  for  the  year  ended  February  ist  showed 
a  net  profit  of  $178,335,  as  compared  with  $176,757 
for  igot  and  surplus  of  $414,062,  as  against  $277,- 
663  for  the  previous  year.  Since  its  incorporation 
the  company  has  issued  $10,000,000  of  its  collateral 
trust  five  per  cent,  bonds  in  14  series.  B. 


Southern  Developments. 

Charlotte,  N.  C,  March  8.— The  Nicaragua  Elec- 
tric company  has  filed  its  charter  in  New  Orleans 
and  will  begin  business  when  $75,000  is  paid  in.  1  he 
company,  it  is  said,  will  erect  a  plant  in  New  Or- 
leans to  furnish  lighting  and  power.  Among  the 
incorporators  are  Gustav  Lehman,  Sr.,  William  Ad- 
ler   and   Lyman    C.   Reed. 

The  directors  of  the  Nashville  and  Columbia,  and 
Nashville  and  Gallatin  Electric  Railway  companies 
have  elected  Frank  Haskell  of  Pittsburg  president, 
and  C.  W.  Ruth  of  Pittsburg,  treasurer.  The  com- 
bined capital  is  $100,000.  It  has  been  decided  to 
survey  routes  at  once. 

The  second  electric  Hue  from  Chattanooga.  Tenn., 
to  the  foot  of  Lookout  Mountain  is  being  started. 
The  Chattanooga  Electric  Railway  company  prom- 
ises to  build  a  second  incline  up  the  mountain,  but 
has  taken   no   steps   in   that   direction. 

J.  T.  Cross,  a  street-railway  magnate  of  Kentucky 
and  Tennessee,  is  negotiating  for  the  Decatur  Stree't 
Railway  company's  system  in  Decatur,  Ala.,  and 
also  for  franchises,  and  is  projecting  an  electric  belt 
line. 

On  April  5th  sealed  bids  will  again  be  received  for 
lighting  the   streets  of  Raleigh,    N.   C.  L. 


From  the  Buckeye  State. 

_  Columbus,  Ohio,  March  S. — The  report  of  the 
Soutliern  Unio  I  taction  company  lor  tne  month  ot 
i-ebruary  snows  net  earnings  ot  :fb,bi4.ig.  the  per- 
centage ot  operating  expenses  to  gross  earnings  was 
00.50  as  compared  with  71.05  m  1901,  wnen  tne  net 
earnings  were  $5,i97-57.  Jthe  report  ol  the  Elgin, 
Aurora  and  Soumern  traction  company,  which  is 
also  controlled  by  M.  J.  Mandelbaum  and  others, 
shows  net  earnings  tor  the  month  ot  February  oi' 
$1,928.45,  being  tne  amount  available  for  dividends, 
reoruary,  1901,  showed  a  deficit  ot  $1,327.12.  For 
the  nine  months  ending  February  28th,  the  net  in- 
come was  $51,990.92,  as  compared  with  $11,915,21  tor 
tile  same  montn  last  year.  This  is  after  alt  deduc- 
tions have  been  made  for  operating  expenses  and 
fixed  charges. 

At  a  meeting  held  a  few  days  ago  it  was  agreeed 
by  the  oHicers  of  the  Cincinnati  traction  company 
and  representatives  of  the  interurban  roads  that  the 
latter  should  have  an  entrance  to  the  city,  but  the 
plans  have  not  yet  been  made  known.  U  is  probable 
inat  their  cars  will  enter  Cincinnati  over  the  trac- 
tion company's  lines.  There  are  now  six  lines  built 
up  to  the  corporation  line  or  are  nearly  completed, 
so  an  arrangement  of  this  kind  means  much  to  them. 
It  will  also  make  unnecessary  the  legislation  that  is 
pending  for  that  purpose.  The  agreement  was  timely, 
tor  the  decision  of  the  Supreme  Court  in  the  case 
of  the  Cleveland  and  Cincinnati  Railroad  company 
against  the  probate  judge  of  Hamilton  County,  in 
which  the  company  sought  an  entrance  for  its  road 
to  the  city  of  Cincinnati,  is  against  the  railroad  com- 
pany. The  company  could  not  secure  the  consent  of 
the  city  authorities  to  enter  the  city  of  Cincinnati  and 
earned  the  matter  to  the  Probate  Court.  Here  it 
was  also  defeated  on  the  ground  that  an  electric  road 
does  not  have  the  same  right  to  condemn  property 
and  force  its  way  through  the  public  highways  as  do 
steam-railroad  companies.  The  Supreme  Court  has 
upheld  the  opinion  of  the  Probate  Court  in  the  mat- 
.cr.  and  has  thus  set  a  precedent. 

Judge  Phillips,  of  the  Cuyahoga  County  Common 
Pleas  Court,  has  dismissed  the  motion  of  the  Cleve- 
land Electric  Railway  company  and  the  Cleveland 
City  Railway  company  to  dissolve  the  injunction  re- 
straining them  from  interfering  with  the  J.  B.  Hoef- 
gen  three-cent  fare  company,  and  the  injunction  is 
made  perpetual.  The  companies  have  given  notice 
of  an  appeal  from  the  decision  of  the  court. 

The  Columbus  electrical  contractors  have  formed 
an  organization,  with  the  following-named  oflicers : 
President,  Curtis  Claypoole;  vice-president,  R.  M. 
White;  secretary,  Harry  Correll ;  treasurer,  J.  C. 
McMasters. 

Captain  Culver  of  the  United  States  Army  has 
been  inspecting  electric  lines  about  Findlay  and  other 
■Northern  Ohio  towns,  for  the  purpose' of  gaining 
information  to  be  used  in  the  construction  of  lines 
111  Luzon.  He  expects  to  build  lines  in  the  Philip- 
pines.    His  address  is  Millburn,  Neb. 

Superintendent  Adrus  of  the  Columbus  fire-alarm 
telegraph  department  is  working  upon  a  non-inter- 
ference system,  so  that  if  two  or  more  boxes  are 
piilled  upon  one  circuit  at  about  the  same  time  it 
will  not  cause  confusion.  He  expects  to  install  his 
system  on  one  circuit  within  a  short  time  and  give 
it  a  test,  although  he  is  satisfied  that  it  will  work 
satisfactorily. 

Frank  Caine.  Henry  Clague  and  S.  W.  Waterson 
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of  Cleveland  are  preparing  to  build  an  electric  line 
from  Danville,  111.,  to  Urbana  and  Champaign,  a 
distance  of  40  miles,  through  a  rich,  agricultural 
country.  O.  M.  C. 

Northwestern  Notations. 

Minneapolis,  March  S. — The  promoters  of  the  Dav- 
enport and  Western  Electric  Interuiban  Railway 
company  propose  a  branch  from  the  line  to  be  built 
between  Cedar  Rapids,  from  Wilton  to  Muscatine. 

The  council  of  Seattle,  Wash.,  has  granted  a  fran- 
chise for  an  electric-light  system  to  L.  S.  ShufHeton, 

H.  C.  Higgins,  former  general  manager  of  the  Gas. 
Electric  Light  and  Street  Railway  company  of  Mar- 
inette, Wis.,  was  presented  by  the  employes  of  the 
company  with  a  handsome  elk's  tooth  watch  charm, 
suitably  inscribed. 

Professor  Shepardson  of  the  University  of  Mm- 
nesota,  in  Minneapolis,  has  received  a  letter  from  a 
leading  electrical  manufacturing  firm  e.-cpressing  a 
desire  to  employ  the  entire  senior  class  of  Professor 
Shcpardson's  departnient,  immediately  upon  their 
graduation  in  the  spring.  The  company  took  three 
voung  men  from  last  year's  class. 

The  street-railway  company  of  Des  Moines  is  ar- 
ranging to  replace  all  single-truck  cars  with  dpuble 
trucks  as  rapidly  as  possible. 

The  street-railway  company  of  Menominee,  Mich., 
is  taking  preliminary  steps  toward  building  a  belt 
line  to  connect  that  city  with  Marinette,  Wis.,  the 
street-car  systems  of  both  cities  having  lately  come 
under  the  same  management. 

New  London,  Wis.,  will  vote  on  municipal  owner- 
ship for  the  electric-light  and  water  plant. 

Seattle  promoters  propose  to  build  an  electric  road 
from  Rock  Island.  Wash.,  to  Waterville  and  Buck- 
ingham. The  road  would  secure  power  from  Chelan 
Falls.  It  would  be  60  miles  long  and  would  traverse 
a  fine  wheat  country. 

The  council  of  Port  .A.ngeles,  Wash.,  is  considermg 
a  proposition  to  lease  the  present  electric-light  plant 
and   grant   a   franchise   for  25   years. 

It  is  claimed  that  the  Edison  Electric  Light  com- 
pany of  Des  Moines  has  not  conformed  to  the  terms 
of  its  franchise,  and  its  bill  for  light  may  be  held 
up  in  consequence.  It  is  charged  that  the  company 
is  not  furnishing  the  volume  of  current  that  it  should. 

Oscar  M.  Metcalf  has  been  granted  a  franchise 
for  an  electric-light  plant  at  Detroit,  Minn. 

Capitalists  of  Stillwater,  Minn.,  have  become  in- 
terested in  the  Apple  River  Power  company  of  Som- 
erset, Wis.,  taking  over  all  the  stock  held  by  eastern- 
ers. It  is  understood  that  a  second  power  plant  \vill 
be  installed  on  the  river,  to  transmit  power  to  Still- 
water, as  is  done  from  the  present  plant  to  St.  Paul. 

R. 


Information  from  Indiana. 

Indianapolis,  March  10. — The  commissioners  of 
l.amilton  County  have  granted  the  Union  Traction 
company  a  franchise  for  a  right-of-way  across  Ham- 
ilton County  and  through  the  streets  of  the  town 
of  Arcadia.  The  proposed  line  will  extend  from 
Indianapolis  to  Kokomo,  via  Noblesville,  Tipton  and 
Fairfield. 

The  Merchants'  Traction  company,  organized  to 
construct  an  electric  line  between  Anderson  and 
iddl'etown  has  elected  the  foUowing-nam.ed  officers: 
President,  R.  H.  Williams;  vice-president,  J.  W. 
Uavis;  secretary,  R.  B.  Clark;  treasurer,  John  Rol- 
lins. The  company  will  incorporate,  with  $100,000 
capital  stock.  Ihe  Middletown  council  has  granted 
the  company  a  franchise  and  the  Anderson  council  is 
expected  to  do  likewise  at  its  next  meeting. 

A  $jo,ooo  subsidy  was  voted  by  the  citizens  of 
Goshen  in  aid  of  the  Fort  Wayne  and  Goshen  Rail- 
road company.  The  provisions  of  the  subsidy  are 
that  the  road  is  to  be  in  operation  from  Goshen  to 
•  iihc  Wawasee  by  July  1st,  and  to  Fort  Wayne  by 
January  ist.  Ihe  road  will  be  equipped  with  electric 
power. 

The  city  of  Indianapolis  has  refused  to  pay  the 
Gamewell  Fire  Alarm  Telegraph  company  a  balance 
of  $16,000,  said  to  be  due  for  wire  supplied  outside 
of  a  contract.  The  city  says  that  the  company  was 
to  construct  a  complete  system  for  a  stated  price,  and 
that  the  contract  included  the  wire  in  question.  In 
addition,  the  city  claims  that  it  has  already  paid 
the  company  nearly  twice  what  the  system  is  worth. 
Litigation  is  likely  to  follow. 

While  a  farmer  was  leading  a  cow  along  a  street 
in  Evansville  an  electric  car  laden  with  passengers 
attempted  to  pass.  Infuriated  by  its  strange  sur- 
roundings, the  animal  attacked  the  car,  tearing  off  the 
electric  headlight  and  vestibule,  and  causing  a  panic 
among  the  passengers,  some  of  whom  jumped  off. 
The  beast  did  not  give  up  the  fight  until  a  police- 
man restored  quiet  by  knocking  it  down  with  his 
club. 

The  city  of  Muncie  granted  two  important  fran- 
chises in  one  night  last  week.  The  Muncie,  Hartford 
City  and  Fort  Wayne  electric  railway  was  granted 
a  franchise  in  certain  streets,  and  a  franchise  to 
the  Muncie  Electric  Light  company  (C.  M.  Kim- 
baugh.  president),  to  construct  a  heating  and  light- 
ing plant,  was  also  granted.  The  city  of  Richmond 
has  fixed  the  rate  for  the  light  of  the  new  municipal 
plant  at  eight  cents  per  kilowatt.  S.  E.  Guard  of 
Mishawaka  was  chosen  as  superintendent,  at  $1,500 
a  year. 

The  city  of  Crawfordsville  has  proposed  to  lease 
the  electric-light  plant  to  the  Crawfordsville  Trac- 
tion company  if  the  company  would  furnish  the  city 
light    for  $65   a  light,  with   a   lO-year  contract,   and 


pay  the  interest  on  $35,000  worth  of  electric-light 
bonds.  It  is  evident  that  the  city  is  tired  of  mu- 
nicipal ownership  of  electric  lighting.  F. 

Beyond  the  Rockies. 

Salt  Lake  City,  March  6. — The  work  of  construct- 
ing the  Seattle  and  Tacoma,  Wash.,  interurban  elec- 
tric line  is  progressing  rapidly.  The  third  rail  will 
be  used  for  the  entire  line,  except  within  the  city 
iimfts  and  at  the  crossing  of  country  roads. 

The  Chamber  of  Commerce  at  Seattle,  Wash.,  has 
passed  a  resolution  indorsing  the  proposed  municipal 
light  plant  at  Cedar  Falls.  The  question  is  to  be 
submitted  to  the  people  of  Seattle  at  the  coming 
city  election. 

A  company  has  been  formed  of  eastern  capitalists 
to  build  an  electric  line  into  Cook  County  from  Big 
Timber,  Mont.  The  line  will  start  from  Big  Tim- 
ber and  take  in  the  mines  of  that  district,  as  well  as 
the  smelters.  The  same  power  will  be  used  as  that 
now  used  by  the  new  reduction  works. 

The  negotiations  which  have  been  pending  for 
some  lime,  involving  the  sale  of  the  Denver  City 
Tramway  company  to  the  Whitney-Ryan-Widener- 
Elkins  syndicate  of  eastern  investors  for  $8,500,000, 
have  been  closed.  The  Denver  City  Tramway  com- 
pany owns  150  miles  of  track,  covering  88  miles  of 
the  streets  of  Denver,  and  includes  the  former  hold- 
ings of  the  Metropolitan  Street  Railway  company, 
the  Denver  Consolidated  Tramway  company,  the 
Denver  City  Railway  company,  the  West  End  Rail- 
road company  and  the  Colfax  Electric  company. 
The  company  is  stocked  for  $5,000,000  and  has 
$5,875,000  in  bonds  outstanding.  C. 


On  the  Pacific  Slope. 

San  Francisco,  March  6. — The  Ontario  (Cal.) 
Power  company  has  been  organized  and  has  pur- 
chased the  Ontario  and  San  Antonio  Heights  rail- 
way and  the  plant  of  the  Ontario  Electric  company, 
the  leading  stockholders  of  the  new  company  are 
A.  M.  Chaffey  and  N.  W.  Stowell.  The  owners  of 
the  company  are  also  identified  with  the  San  Gabriel 
Electric  company.  They  propose  to  spend  $200,000 
in  improving  their  newly  acquired  property. 

The  Cascade  Power  company  has  been  incorpo- 
rated in  this  city  with  a  capital  stock  of  $20,000. 
The  incorporators  are  Frank  M.  Parcells  and  Frank 
F.  Titus  of  Oakland  and  J.  B.  Rhinehart  of  Medford, 
Ore. 

The  Union  Electric  Power  company,  with  head- 
quarters at  Groveland,  Cal.,  is  now  constructing  a 
big  ditch  for  its  new  plant  in  Tuolumne  County. 
A  1,500-horsepower  electric  transmission  system  will 
be  installed.  It  will  be  operated  by  waterwheels  un- 
der a  head  of  1,700  feet.  The  company  will  supply 
electricity  to  the  mining  works  on  the  Mother  Lode. 

In  reference  to  the  proposed  absorption  of  the 
Market  street  railway  by  an  eastern  syndicate,  it  is 
significant  that  the  directors  of  the  Market  street 
lailway  have  issued  orders  to  the  construction  de- 
partment to  resume  construction  work,  where  it  was 
stopped  at  the  time  negotiations  for  sale  began.  The 
chief  item  in  the  new  work  is  the  construction  of  a 
large  power  house  at  North  Beach,  which  will  have 
a  capacity  of  3,000  horsepower. 

The  A.  J.  Coffee  company  has  been  incorporated 
in  San  Francisco  with  a  capital  stock  of  $50,000. 
The  incorporators  are  G.  D.  Greenwood,  F.  A. 
Greenwood,  A.  J.  Coffee,  E.  H.  Parcells  and  A.  H. 
McHuron.  The  purposes  of  the  incorporation  are 
the  buying,  selling  and  installing  of  fire-alarm  sys-  ■ 
tems  and  police  telegraph  apparatus.  It  will  operate 
on  both  sides  of  the  Pacific.  The  headquarters  of 
the  company  are  at  218  Kearny  street,  San  Fran- 
cisco. 

The  new  sub-station  of  the  Standard  Electric 
company  at  the  corner  of  Division  and  Kansas 
streets,  San  Francisco,  is  now  nearly  completed.  This 
station  will  be  equipped  with  a  storage  battery  and 
transformer  for  stepping  down  from  60,000  volts  to 
about  4,000  volts,  and  with  five  motor-generators. 
It  is  generally  understood  that  this  company  has 
arranged  to  supply  the  Market  Street  Railway  com- 
pany with  a  large  quantity  of  power. 

The  Redlands  Electric  Light  and  Power  company 
has  decided  to  purchase  new  electrical  equipment 
for  its  electric  power  station  on  Mill  Creek,  near 
Redlands,  Cal.  The  equipment  will  be  supplied  by 
the  General  Electric  company.  There  will  be  four 
750-kilowatt  generators  connected  directly  to  water- 
wheels  operated  under  a  head  of  1,900  feet.  Elec- 
tricity will  be  transmitted  to  the  electric  system  of 
the  Edison  Electric  company  at  Los  Angeles  at  33,- 
000  volts.  A. 


PERSONAL. 


The  John  Scott  legacy  medal  and  premium  of  the 
Franklin  Institute  of  Philadelphia  has  been  recom- 
mended for  award  to  William  J.  Hammer  of  New 
York  city   for   his   "telephone  relay." 

J.  A.  Neal  has  been  made  manager  of  the  St.  Cloud 
(Minn.)  Water,  Light  and  Power  company,  to  suc- 
ceed C.  S.  Benson.  Mr.  Neal  has  been  chief  elec- 
trician of  the  company  for  a  number  of  years. 

John  H.  Wessling,  who  died  in  Cincinnati  last 
week,  is  said  to  have  made  and  exhibited  the  first 
arc  lamp  operated  in  the  United  States,  taking  the 
first  medal  awarded  at  the  Cincinnati  Exposition  in 
1874. 

James  Dick,  well  known  in  Great  Britain  as  an 
importer  of  guttapercha   and   manufacturer   of  'sub- 


marine cables,  died  recently  in  Glasgow,  Scotland. 
It  is  said  that  his  will  devotes  $5,000,000  to  Glasgow 
charities. 

C.  E.  Paige  has  resigned  as  manager  of  the  West- 
ern Union  Telegraph  company's  office  at  Cincinnati, 
because  of  ill  health.  His  successor  is  Walter 
Browne,  who  has  been  manager  of  the  Dayton  office 
for  some  time. 

Flenry  Floy,  the  well-known  consulting  engineer 
of  New  York  city,  has  returned  from  Italy  and 
France,  where  he  spent  two  months  recovering  from 
the  effects  of  typhoid  fever.  He  is  now  completely 
restored  in  health  and  will  resume  his  engineering 
practice. 

Mr.  Maurice  Coster,  manager  of  the  sales  de- 
partment of  the  French  Westinghouse  company,  and 
formerly  manager  of  the  Chicago  office  of  the  West- 
inghouse Electric  and  Manufacturing  company,  was 
married  on  February  19th  to  Miss  Augusta  Blanche 
Bennett  of  the  Isle  of  Jersey. 

Rupert  Greville  Williams,  the  inventor  of  a  tele- 
pantograph  (or  system  for  transmitting  copies  of 
drawings  by  electricity)  was  found  fatally  shot  in 
the  greenhouse  of  his  residence  at  lieywood,  near 
Manchester,  England,  on  March  ist.  It  is  thought 
the  shooting  was  accidental,  although  suicide  is 
strongly  hinted. 

It  is  reported  that  Hon.  Alfred  Lyttelton,  the 
Unionist  member  of  the  British  Parliament  for 
Warwick,  will  succeed  Lord  Pauncefote  as  ambassa- 
dor for  Great  Britain  at  Washington.  Mr.  Lyttelton 
will  be  remembered  as  the  umpire  in  the  arbitration 
proceedings  on  the  question  of  installing  electric 
traction   on  the  District   railways   in  London. 

Frank  Conger  of  Brooklyn,  N.  Y.,  died  suddenly 
of  pneumonia  in  Detroit,  Mich.,  on  March  8th.  Mr. 
Conger  was  the  founder  of  the  American  Bridge 
company,  which  was  absorbed  by  the- United  States 
Steel  Corporation.  He  was  52  years  old,  and  was 
born  at  Groton,  N.  Y.  Mr.  Conger  was  an  officer 
and  director  in  many  large  corporations  and  was  a 
member  of  the  Engineers'  Club  of  New  York  city. 

Professor  C.  N.  Brown,  dean  of  the  College  of 
Engineering  at  the  Ohio  State  University,  died  at 
Columbus  on  March  6th  of  nervous  prostration,  the 
result  of  overwork.  It  is  thought  that  the  shock  of 
a  fall,  which  he  recently  received,  hastened  death. 
Professor  Brown  was  a  graduate  of  the  university 
and  had  been  a  member  of  the  faculty  since  1885. 
He  was  placed  at  the  head  of  the  engineering  de- 
partment in  1890. 

Leonard  Lewisohn  of  New  York,  a  well-known 
financier,  died  on  March  2d  of  pneumonia,  at  the 
home  of  his  son-in-law,  Charles  Henry,  in  London, 
England.  During  his  business  career  Mr.  Lewisohn 
had  held  the  offices  of  president  of  the  United  Metab 
Selling  company  and  vice-president  of  the  Great  Falls 
(Mont.)  Street  Railway  company  and  of  the  Ten- 
nessee Copper  company.  He  was  also  a  director  of 
the  American   Smelting  and  Refining   company. 

George  Bliss  of  Waldoboro,  Me.,  died  on  March 
4th,  aged  58  years.  He  was  publisher  of  the  Lin- 
coln County  News  and  president  of  the  Waldoboro 
Water,  Electric  Light  and  Power  company.  For 
more  than  35  years  he  was  manager  of  the  Waldo- 
boro office  of  the  Western  Union  Telegraph  com- 
pany. He  had  served  eight  years  as  deputy  collector 
of  customs  at  Waldoboro  and  for  four  years  as 
chairman  of  the  Waldoboro  Board  of  Selectmen. 

The  Wagner  Elecl -ic  Manufacturing  company  of 
St.  Louis,  Mo.,  ha;  jUst  arranged  for  sales  repre- 
sentation in  Nicaragua  and  several  other  of  the 
Central  American  republics,  with  Warren  B.  Reed 
of  New  Orleans.  Mr.  Reed  will  leave  in  a  few  days 
for  Nicaragua,  where  he  expects  to  remain  for 
several  years.  Mr.  Reed  has  until  quite  recently 
been  the  very  successful  representative  of  the  Wag- 
ner company  in  New  Orleans,  in  which  district  office 
he  will  now  be  succeeded  by  his  brother,  Lyman  C. 
Reed. 

Mr.  William  D.  Ray,  well  known  for  his  connec- 
tion as  engineer  with  several  important  traction  en- 
terprises, particularly  in  Michigan,  has  now  his  own 
office  as  a  consulting  electrical  engineer  at  1015 
Chamber  of  Commerce,  Detroit.  Mr.  Ray  collabor- 
ated with  Mr.  George  A.  Damon  in  the  preparation 
of  the  paper  on  the  "Grand  Rapids,  Holland  and 
Lake  Michigan  Rapid  Railway,"  read  before  the 
Chicago  Electrical  association  on  Friday  night  of 
last  week.  Mr.  Ray  arrived  at  the  meeting  in  time 
to  become  an  active  participant  in  the  discussion. 

P.  B.  Fenlon  has  severed  his  connection  with  the 
Stilwell-Bierce  &  Smith-Vaile  company  of  Dayton, 
Ohio,  as  manager  of  its  Philadelphia  office  and  is 
succedeed  by  O.  G.  Smith,  who,  for  the  last  two  or 
three  years,  has  been  in  the  company's  office,  in  the 
air-compressor  department.  A.  L.  McClurg,  who 
for  the  last  six  years  has  been  with  the  Harrison 
Safety  Boiler  Works,  recently  severed  his  connec- 
tion with  that  company  and  has  entered  the  employ- 
ment of  the  Stilwell-Bierce  company  as  a  salesman 
of  feed-water  heaters,  pumps,  etc.  He  will  work 
in  connection  with  the  company's  Pittsburg  sales 
agent,  E.  F.  Austin. 


I 


ELECTRIC  LIGHTING. 

The  American  Light  and  Water  company  is  said 
to  have  purchased  the  electric-lighting  system  of 
Hartford  City,  Ind.     The  company  will  reconstruct 
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the  entire  plant  and  greatly  increase  the  number  of 
lights. 

The  State  Board  of  Lunacy  Commissioners  of 
Colorado  is  advertising  for  bids  on  the  work  of 
wiring,  for  electric  lighting,  the  building  of  the 
btate  Asylum  for  the  Insane.  The  bids  will  be  re- 
ceived on  or  before  April  1st  at  304  Mack  Block, 
Denver,  Colo. 

The  people  of  Buffalo.  N.  Y.,  are  quite  aroused 
over  the  street  lighting  question.  The  city  has  been 
paying  $100  per  lamp,  and  on  March  ist  the  lighting 
contract  expired.  The  question  has  been  up  for  con- 
sideration for  some  time,  and  the  proposed  idea  of 
erecting  a  municipal  lighting  station  has  gained  a 
firm  foothold.  A  bill  is  now  before  the  state  leg- 
islature providing  for  submittin.g  an  appropriation 
of  $500,000  for  such  a  plant  to  the  taxpayers  at  the 
November  election.  In  the  meantime  the  Buffalo 
General  Electric  company  has  offered  to  enter  into  a 
contract  on  the  basis  of  $75  per  lamp  per  annum, 
beginning  on  March  i.  1902,  and  covering  a  period 
of  five  years  from  that  date,  the  city  to  use  not  less 
than  2.500  lamps.  This  rate  is  to  apply  to  open-arc 
lamps  until  they  are  changed  to  enclosed-arc  lamps. 
The  contract  is  likely  to  be  approved.  The  city  of 
Niagara  Falls,  right  at  the  source  of  the  same  power 
that  is  used  in  Buffalo,  pays  $80  per  lamp. 


ELECTRIC  RAILWAYS. 

Because  the  Norfolk  (Va.')  Railway  and  Light 
company  required  a  bond  of  its  employes  as  assur- 
ance that  it  would  lose  nothing,  either  bv  the  care- 
lessness or  dishonesty  of  the  men.  a  strike  was  be- 
gun, which  is  still  causing  considerable  trouble  and 
inconvenience.  Considerable  rioting  has  taken  place 
and  a  few  shots  have  been  fired,  but  no  one  has  been 
iniured.  Street-car  service  has  been  rractically  sus- 
pended, and  it  is  feared  that  the  lighting  service  will 
also  be  seriously  hampered. 

An  interesting  form  of  electric  traction  has  re- 
cently been  put  into  operation  at  Konigstein,  Switzer- 
land. Electric  omnibuses  get  their  motive  siipply  of 
electricity  in  the  usual  overhead-trolley  fashion,  but 
they  do  not  run  on  rails.  They  can  be  steered  about 
in  the  roadwav  as  far  as  the  length  of  the  arm  will 
allow.  One  advantage  of  the  system  is  the  comoara- 
tive  cheapness  with  which  it  may  be  installed  and 
operated.  It  also  has  the  advantage  of  a  feeder,  and 
mav  create  a  demand  for  a  more  substantial  electric- 
railway  system  in  localities  where  such  a  thing  had 
not  been  considered  practicable  before. 


AUTOMOBILES. 


An  automobile  show  is  to  be  held  in  Washington. 
D.  C.  during  the  week  of  Anril  7th.  under  the 
auspices  of  the  Washington  Automobile  Dealers' 
association.  The  armory  of  the  Light  Infantry 
Corps  has  been  secured  for  the  show. 

During  the  first  ir  months  of  1901  Belgian  manu- 
facturers exported  to  foreign  countries  1,125,022 
francs'  ($217,129.25)  worth  of  automobiles,  moto- 
cycles  and  detached  parts.  During  the  sarne  period 
only  119  vehicles  (detached  parts  included),  valued 
at  147,886  francs  ($28,5.12).  were  imported.  Belgium 
received  from  France  60  automobiles  and  33  moto- 
cycles,  and  from  Germany,  six  automobiles  and  five 
motocycles,  and  delivered  48  automobiles  to  France. 
62  automobiles  and  59  motocycles  to  England.  18 
automobiles  and  13  "tricj'cles  to  Germany,  and  31 
automobiles  and  57  tricycles  to  Holland. 


PUBLICATIONS. 

A  March  calendar  card,  issued  by  the  Fort  Wayne 
(Ind.)  Electric  Works,  illustrates  that  company's 
t>-pe   K  induction  wattmeters. 

The  Maltby  Lumber  company  of  Bay  City.  Mich., 
has  issued  a  pamphlet  giving  the  Northwestern 
Cedarmen's  rules  and  comments  on  poles  and  ties 
and  considerable  information  on  Michigan  white 
cedar.    The  principal  yards  of  the  company  are  at 


Boyne  Falls,  Pinconning  and  River  Rouge,  the  last 
place  being  a    suburb  of   Detroit. 

The  C.  H.  Worcester  company  of  Marinette,  Wis., 
is  sending  to  the  cedar  trade  a  telegraph  code  for 
cedar  products,  such  as  posts,  poles,  piles  and 
shingles.  Code  phrases  are  also  given  for  use  in  tele- 
graphing about  shipping  and  delivery,  and  buying 
and  selling.  The  Northwestern  Cedarmen's  asso- 
ciation's standard  cedar  specifications  are  included  in 
the  pamphlet,  as  well  as  other  information  of  inter- 
est to  all  buyers  of  cedar  products. 

A  neat  and  attractive  folder  inscribed  "Greeting 
to  Pittsburg"  has  been  issued  by  the  Wabash  rail- 
road as  a  formal  introduction  to  the  people  of  Pitts- 
burg and  also  other  patrons,  of  its  project  of  entering 
the  city  and  opening  a  passenger  and  freight  office 
at  320  Main  street,  which  will  soon  come  to  pass. 
This  new  extension  which  is  to  enter  Pittsburg 
will  bring  that  city  in  close  touch  with  Wheeling, 
Cleveland,  Toledo,  Detroit,  Chicago,  St.  Louis.  Kan- 
sas Citv'.  Omaha  and  Des  Moines,  and  will  afford  a 
connection  with  the  entire  system  of  Gould  lines  to 
the  West,  Northwest  and  Southwest,  giving  the 
Wabash  an  aggregate  main-line  mileage  of  T5,ooo 
miles. 

The  Cutter  Electrical  and  Manufacturing  company 
of  Philadelohia.  Pa.,  has  just  issued  a  complete  and 
unique  publication  which  it  terms  its  I-T-E  circuit- 
breaker  polyglot  catalogue.  The  descriptive  matter 
is  nrinted  in  English.  French,  German  and  Spanish 
and  the  preparation  of  the  different  translations  has 
occupied  the  company  for  more  than  a  year.  The 
translation  of  electrical  and  other  technical  terms  in- 
to the  foreien  languages,  particularly  into  Spanish, 
was  quite  difficult,  and  no  effort  was  spared  to  make 
the  work  as  free  from  error  as  possible.  The  inform- 
ation covers  all  the  difTerent  types  of  circuit-breakers 
•"-Hp  hv  the  company  and  is  very  complete.  Dimen- 
sions are  expressed  in  inches  and  centimeters,  and 
weights — net.  tare  and  gross — are  given  in  pounds 
and  also  in  kilograms.  A  large  number  of  full-nage 
diagrams  are  given  which  serve  admirably  to  Illus- 
trate the  use  and  connections  of  the  instruments. 
Several  large  photographic  reproductions  are  also 
sriven  of  the  circuit-breakers.  The  catalogue  con- 
tains 90  pages  and  is  printed  on  thin  but  substantial 
paper,  so  that  it  is  well  adapted  for  export  use. 


SPACE    TELEGRAPHY. 

Professor  Warren  S.  Johnson  of  Milwaukee,  well 
known  by  reason  of  his  experiments  in  space  teleg- 
raphy, gave  a  lecture  on  the  development, of  teleg- 
raphv  before  the  Military  Order  of  the  Loval  Legion 
in  Milwaukee  on  March  5th.  A  practical  demonstra- 
tion of  transmitting  messages  through  a  brick  wall 
by   wireless  telegraphy  was  made. 


SOCIETIES  AND  SCHOOLS. 

The  Legislature  of  the  province  of  Ontario.  Can., 
has  ^ranted  $100,000  toward  the  new  building  for 
the  School  of  Practical  Science  to  be  erected  in 
connection  with  Toronto  University. 

The  eighteenth  annua!  meeting  of  the  Ohio  Gas 
Light  association  will  be  held  at  Columbus,  Ohio,  on 
March  19th  and  20th.  This  meeting  will  be  of  in- 
terest to  electrical  men,  from  the  fact  that  Heiiry  L. 
Doherty.  president  of  the  association,  is  also  president 
of  the  National    Electric  Light   association. 

At  the  meeting  of  the  Chicago  Electrical  associa- 
tion, held  on  March  7th,  George  A.  Damon  and 
William  D.  Ray  gave  a  description  of  the  construc- 
tion and  operation  of  the  Grand  Rapids.  Holland 
and  Lake  Michigan  Rapid  railway.  _  The  meeting 
was  largely  attended  and  an  interesting  discussion 
followed  the  lecture,  which  was  illustrated  by 
stereopticon   views. 

.  Fifty  or  more  students  from  the  electrical  and 
mechanical  classes  of  Purdue  University  will  go_  to 
Anderson.  Ind.,  on  March  19th  to  begin  a  practical 
study  at  the  central  power  house  of  the  Union  Trac- 
tion company  of  Indiana.  They  will  remain  two 
weeks   or   more,    and   the   tests   they   make   will    be 


under  the  direction  of  Professor  W.  E.  Goldsborough 
of  Purdue  and  A.  S.  Richey,  chief  electrical  engineer 
for  the  traction  company.  The  work  of  the  students 
will  include  all  departments  of  the  power  house  and 
distribution  system,  and  a  study  will  be  made  of  the 
loss  of  power  from  the  coal  pile  to  the  car  axle. 
The  test  will  extend  over  practically  the  entire  line 
of  the  company's  plant,  embracing  over  160  miles  of 
track. 


ELECTRICAL  SECURITIES. 

General  Electric  stock  rose  to  the  highest  price 
ou  record  last  week,  selling  up  to  302  on  Thursday. 
This  advance  is  thought  to  give  strength  to  the  ru- 
mor that  the  capital  stock  of  the  General  Electric 
company  is  to  be  increased.  The  stock  closed  on 
Saturday,  March  8th,  at  299%. 


MISCELLANEOUS. 


To  get  facts  about  American  machinery  and  ap- 
pliances, to  be  used  in  public  improvements  in  Aus- 
tria, Carl  Redlich,  consulting  engineer  of  the  imperial 
cabinet,  accompanied  by  August  Braun,  his  chief 
assistant,  and  Edward  Falck,  private  secretary  and 
interpreter,  is  making  a  tour  of  the  United  States, 
inspecting  machinery,  railroads,  street  railways,  and 
municipal   improvements. 


TRADE  NEWS. 


Alfred  D.  Eddy  and  others  have  incorporated  the 
Universal  Arc  Light  company  of  Chicago,  for  the 
purpose  of  manufacturing  lamps,  fittings,  etc. 

C.  H.  Wilmerding.  consulting  engineer  of  Chicago, 
has  removed  his  offices  to  1300,  The  Temple,  184 
La  Salle  street,  on  account  of  lack  of  space  in  his 
former  quarters. 

The  National  Conduit  and  Cable  companv  has  re- 
moved its  Boston  (Mass.)  office  to  the  Delta  build- 
ing. Post  Office  Square.  The  ofiice  is  in  charge  of 
F.  S.  V.  Sias,  eastern  manager  of  the  company. 

The  Union  Electric  Manufacturing  company  of 
Milwaukee  has  been  incorporated,  with  a  capital 
stock  of  $50,000.  The  incorporators  are  John  Rhine. 
Roy  W.  Brown.  C.  A.  Rhine  and  Charles  H.  Keeney. 

The  American  Dowsing  Radiant  Heat  company 
of  Jersey  City.  N.  J.,  has  been  incorporated  to  manu- 
facture electric  motors,  etc.,' with  a  capital  stock  of 
S^oo.ooo.  The  incorporators  are  Horace  S.  Gould, 
John  J.  Billings.  Evan  J.  Dudley  and  others. 

The  Flint  Electric  Apoliance  company  is  starting 
an  electrical  supply  and  contracting  house  at  500 
North  Saginaw  street.  Flint.  Mich.,  and  is  desirous 
of  receiving  any  advertising  relating  to  electrical 
supplies  issued  by  electrical  manufacturers  or  others. 

The  coroner's  jury  which  has  been  holding  an 
inquest  on  the  death  of  30  persons  on  November 
26th  last,  caused  by  the  explosion  of  a  boiler  in  the 
works  of  the  Penberthy  Injector  company  of  Detroit, 
Mich.,  has  rendered  a  verdict,  completely  exonerat- 
ing the  company  and  its  engineer  from  responsibility. 
The  makers  of  the  boiler  are  held  as  responsible 
for  its  poor  construction  and  poor  workmanship. 
The  Penberthy  company  is  re-established  and  work- 
ing full  force,  but  on  account  of  the  unprecedented 
demand  for  its  steam  injectors,  it  is  putting  on  a 
day   and   night   shift. 

According  to  A.  T.  Naugle  of  the  E.  E.  Naugle 
Tie  company,  Chicago,  the  supply  of  cedar  poles 
will  hardly  be  sufficient  to  meet  the  demand  during 
the  coming  season.  Mr,  Naugle  states  that  his  com- 
pany has  been  able  thus  far  to  take  out  of  the  woods 
only  about  half  the  number  of  poles  that  have  been 
cut  while  the  other  half  remains  in  the  woods  and 
cannot  be  taken  out  on  account  of  the  weather. 
This,  Mr.  Naugle  thinks,  is  the  case  with  other 
pole  producers,  and.  as  a  consequence,  he  believes 
prices  will  go  up,  as  the  supply  will  be  short.  The 
Naugle  company  is  receiving  inquiries  for  poles 
from  all  over  the  country,  and  has  already  closed 
with  many  telephone  and  telegraph  companies  for 
the  season's  supply. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


694349.  Process  of  Recovering  Gold  from  Refrac- 
tory Ores.  Henry  R.  Cassel,  New  York,  N.  Y. 
Application  filed  June  I2,  1901. 

The  process  consists  in  converting  the  ore  into  a  palp, 
adding  a  salt  capable  of  yielding  by  elecirolysis  oxidizing 
and  dissolving  agents,  agitating  the  miitnre  and  simnl- 
taneonsly  elecirolyzing  it  under  sach  conditions  as  to  oxi- 
dize the  refractory  elements,  dissolve  the  gold  and  re- 
precipitate  ihe  dissolved  gold  in  the  form  of  a  black  pow- 
der, reversing  the  current  to  detach  the  black  powder  from 
the  electrodes,  and  finally  adding  a  solvent  to  redissolve 
snch  black  powder. 

694,350.  Apparatus  for  Recovering  Precious  Metals 
from  Refractory  Ores.  Henry  R.  Cassel,  New 
York,  N.  Y.    Application  filed  June  12,   1901. 

An  apparatus  tor  elecirolytically  recovering  precious 
metals  from  ores  is  described.  It  consists  of  a  vessel  with  a 
lining  composed  of  grooved  carbon  plates,  and  metal  con- 
ducting strips  contained  within  the  grooves  of  the  plates. 

694.369.  Means  for  Controlling  Electric  or  Other 
Motors.  Edwin  R.  Gill,  Englewood,  N.  J.,  as- 
signor to  the  Electrite  company.  Application 
filed  July  25,   1898. 

The  system  comprises  a  solenoid  for  producing  increase 
or  decrease  of  power,   a  hydraulic  cylinder  and   a  piston 


Issued  (United  States  Patent  Office)  March  4,  IQ02. 

moving  with  the  solenoid  core,  a  tube  for  permitting  flow 
of  liquid  from  end  to  end  of  the  cylinder  around  tbe  pis- 
ton, and  an  automatic  valve  in  the  tube  for  retarding  the 
flow  in  one  direction  while  offering  no  substantial  resist- 
ance in  the  opposite  direction. 

694.370.  Automatic  Actuator  for  Power  Regulators. 
Edwin  R.  Gill,  New  York.  N.  Y.,  assignor  to  the 
Invention  Developing  company.  Application  filed 
March  14,   1899. 

One  claim  reads  :  In  combination  with  a  series  of  main 
electric  controllers  for  electric  cars  in  a  train,  a  trolley  for 
each  car,  an  automatic  electric  means  for  actuating  each 
main  controller,  manipulators  on  a  number  of  the  cars 
common  to  the  several  automatic  actuators,  a  connection 
from  the  driving  motor  of  each  actoator  to  tbe  trolley  on 
its  own  car.  a  connection  from  the  other  side  of  each  ac- 
tuator motoric  all  the  common  manipulators,  and  connec- 
tions from  the  manipulators  to  ground. 

694,409.  Electric  Igniting  Apparatus  for  Explosive 
Engines.  Samuel  F.  Neill.  Bradford,  Pa.  .ap- 
plication filed  February  26,  1901. 

Combined  with  an  igniting  device  is  an  electric  gener- 
ator therefor,  provided  with  coils  for  increasing  the  normal 
magnetism  of  the  field  magnets,  and  coils  for  demagnetiz- 


ing tbe  field  magnets,  a  circuit-controller  for  the  coils  and 
a  governor,  operatively  connected  to  tbe  circuit-controller. 

694.410.  Electric  Arc  Lamp.  Moses  S.  Okun,  New 
York,  N.  Y.  Application  filed  September  16, 
1896.     Renewed  August  20,   1901. 

The  lamp  is-provided  with  an  arc-inclosing  globe  having 
an  opening  for  the  passage  of  a  carbon,  means  to  support 
tbe  globe  and  to  permit  it  to  have  motion  of  trauslation 
laterally,  and  a  lower  carbon  carrier  connected  with  the 
globe  to  move  therewith. 

694.425.  Electric-railway  System.  John  Ryan.  Water- 
town,  N.  Y.,  assignor  to  John  D.  Ryan.  Water- 
town,  N.  Y.     Application  filed  October  8,  1900. 

Parts  of  the  system  are  a  main  conductor  for  the  power 
current,  a  track  having  one  or  both  of  its  rails  adapted  to 
form  a  conductor  for  the  return  power  current,  a  sectional 
conductor  interposed  between  the  rails  of  the  track,  a  sec- 
ond sectional  conductor  arranged  at  the  opposite  side  of 
tbe  return-current  rail,  normally  open  connections  between 
the  main  power  conductor  and  the  sections  of  the  first  sec- 
tional conductor,  a  switch  for  closing  the  connection,  and 
an  additional  connection  between  the  return-current  rail 
and  the  second  sectional  conductor,  the  additional  con- 
nection being  connected  in  the  power  circuit  and  provided 
with  means  for  electrically  operating  the  switch.  (See 
cut  on  next  page.) 
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694.458.  Electromagnetic  Capping  Machine.  Louis 
J.  Boric.  San  Francisco,  Cal.  Application  filed 
Februarj'   4»    1901. 

The  macbine  comprises  a  suitable  base,  solenoids,  fixed 
cores  secured  to  the  base,  loosely  lilted  cores  havioE  their 
ends  in  working  relatioc  to  the  fixed  cores,  the  cross-liead 
unitiDg  the  loosely  fitted  cores,  ao  electric  circuit  iaciud- 
ing  a  source  of  electric  eoerey,  a  circuit-closing  device 
and  the  winding  of  the  solenoids  and  a  two-part  die.  one 
part  of  which  is  mounted  on  the  base  and  the  other  part 
s*>cured  lo  the  cross-head. 

694.511.  Mounting  of  Electric  Bells.  Charles  VVoit- 
tequand.  Charlevillc,  France.  Application  filed 
March  5,   1901. 

The  mount  has  a  base  plate  coDstructed  entirely  of 
metal,  covered  at  its  rear  with  a  vnlcaoized-fiber  plate, 
and  comprised  of  a  single  piece  of  metal  formed  integral 
wiih  the  cores  of  the  electromagnet. 

694,542.  rdcgraphy.  John  P.  Gorton,  Weston- 
super-Mare,  England.    Application  filed  October 

A  telegraph  repearer  is  described  which  has  two  circuits 
of  an  automatic  iraosmiiter  and  a  relay  in  one  circuit,  an 
electromagnetic  pole-changing  transmitter  in  the  second 
circuit,  a  local  circuit  including  the  relay  repeating  points, 
the  coils  of  the  traosmitter  magnet,  and  an  Independent 
normally  closed  circuit-breaker,  and  automatic  means  for 
operating  the  circuit-breaker  at  regular  intnrvals  during 
the  time  the  relay  contact  is  closed. 


Perry   H.   Auxcr.    Cleveland.   Ohio.     Application 
filed   Nuvcmbcr   4,    1901. 

The  device  consists  of  a  looped  book  and  a  flat  band  hav- 
ing one  end  passing  around  one  ply  of  the  loop  and  the 
other  passing  through  the  loop  and  held  to  it. 

(194./ /t^.  FJectroniagnel  Apparatus.  David  Perrct, 
Neufchatcl,  Switzerland..  Application  filed  Oc- 
tober  16,   1901. 

The  apparatus  has  a  flexible  loop  of  magnetic  material 
forming  a  complete  magnetic  circuit,  pole  pieces  project- 
ing from  opposite  portions  of  the  loop  toward  each  other, 
and  an  exciter  coil  surrounding  the  pole  pieces. 

G94.79J.  Electric  Call.  John  Salmon,  New  York, 
N.   V.     Application   filed  January  31,    1901. 

An  electric  call  device  is  described.  It  comprises  a 
series  of  contacts  having  electrical  connection  with  calling 
or  alarm  devices,  a  support  upon  which  the  contacts  are 
mounted  and  insulated  one  from  another,  a  contact  mova- 
ble over  the  first-named  contacts,  an  electric  motor  for 
operating  the  movable  contact,  a  source  of  electricity,  a 
main  connection  between  the  source  of  electricity  and  the 
motor,  and  a  supplemental  circuit  connecting  with  the 
source  of  electricity  and  closed  by  the  striking  hammer  of 
a  clock  mechanism  forstaning  the  motor. 

694,806.  Outlet  Member  for  Electrical  Conduits. 
Robert  M.  Thomas,  New  York,  N.  Y.,  assignor 


094.855-  Electric  Prnloclive  Device.  Willis  P. 
Mardy.  Ouuniwa.  Iowa.  Application  filed  May 
4,  1900. 

The  device  has  two  strips  possessing  substantially  the 
same  coefficient  of  expansion  The  strips  are  mechan- 
ically united  so  as  lo  form  a  single  rigid  structure,  and  are 
held  at  one  end  so  ihat  the  rigid  structure  formed  by  the 
strips  can  swing  about  the  end.  A  healing  device  is  ar- 
ranged to  subject  one  of  the  strips  to  heat  due  to  an 
excess  current,  and  a  circuit-controlling  device  arranged 
at  the  free  end  of  the  rigid^slructure  is  adapted  lo  be 
actuated  by  the  swinging  movement  thereof. 

''94. '^J"-  Stop  Mechanism  for  Engines.  Thomas  D. 
Millca,  Springfield,  Mass.,  assignor  to  the 
Springfield  Engine  Stop  company.  New  York, 
N.   Y.     Application  filed   May  9,    1896. 

A  motor  having  a  main  shut-off  mechanism  is  combined 
with  a  shut-oft  cylinder  provided  with  a  piston  and 
piston  rod  independent  of  the  main  shut-oft  mechan- 
ism. A  conduit  extends  from  the  shut-off  cylinder  to 
the  source  of  power.  A  valve  is  in  the  conduit  and 
a  lever  is  arranged  to  control  the  valve,  an  armature 
being  adapted  to  maintain  the  lever  in  a  fixed  position.  An 
electromagnet  is  arranged  to  move  the  armature  and 
thereby  release  the  lever,  the  electromagnet  being  con- 
nected by  suitable  conductors  wiih  a  source  of  electrical 
energy.  Means  are  interposed  in  the  path  of  the  piston 
rod  of  the  shut-off  cylinder  to  cause  the  operation  of  the 
main  shut  off  mechanism,  which  in  turn  operates  to  shut 
off  the  motive  force  to  the  motor. 


NO.    694.425. — ELECTRIC-RAILWAY   SYSTEM 


694.546.  Self-winding  Electric  Clock.  Max  Hoeft 
and  Emil  Schultz.  Berlin,  Germany,  assignors 
to  Max  Moller,  Altona,  Germany.  Application 
filed  September  25,   1900. 

The  inventor  describes  a  contact  device  for  electrical 
timepieces,  which  comprises  an  oscillating  conlaci  piece 
and  a  lever  fulcrumed  with  its  free  end  proximate  to  the 
contact  piece.  A  second  contact  piece  is  secured  to  the 
arm  of  tbe  lever,  and  a  spring  is  secured  to  and  insulated 
from  the  lever.  Means  are  provided  to  depress  the  spring 
and  consequently  the  lever,  and  thus  increase  tbe  friction 
between  the  contact  surfaces  when  the  circuit  is  closed. 

094.547.  Valve  Gear  for  Engines.  Ralph  O.  Hood. 
Danvers,  Mass.,  assignor  to  the  Simplex  Motor 
Vehicle  company.  Danvers,  Mass.  Application 
filed  March  7,  1900. 

Electromagnetic  mechanism  pirtially  located  in  one 
compartment  of  the  engine  is  designed  to  retard  the  clos- 
ing movement  of  the  valve. 

C»94.639.  Electric  Motor.  Tracy  B.  Hatch,  Mcnomo- 
nie.  Wis.,  assignor  to  the  Submerged  Electric 
Motor  company,  Menomonie,  Wis.  Application 
filed    August   7,    1901. 

The  motor  consists  of  a  closed  vessel  forming  the  motor 
field  and  containing  all  the  moving  members  of  the  motor, 
fieid  magnets  on  the  inner  wall  of  the  vessel,  a  liquid- 
sealing  substance  contained  in  the  vessel  and  enveloping 
all  the  moving  members,  and  an  opening  in  the  upper  part 
of  the  vessel  tor  the  passage  of  a  rotary  power  shaft.  (See 
cut.) 

694.65S.  Electrolytic  Process.  Jules  Meurant,  Liege, 
Belgium.     Application  filed  December  11,  1900. 

The  process  of  coating  easily  oxidizable  metals  with 
metals  less  oxidizable  and  whose  chlorides  are  soluble  in 
water  is  described.  It  consists  in  forming  an  aqueous  so- 
lution of  the  chlorides  of  the  metals,  adding  thereto  a 
compound  of  a  metal  of  the  alkalies  containing  oxygen 
and  adding  thereto  a  solution  of  cliloride  of  ammonia  and  a 
carbohydrate,  placing  in  the  mixture  the  body  to  be  coated 
as  cathode  with  a  suitable  anode  and  passing  an  electric 
current. 

(-•94.662.  Telephone-exchange  Signal  System.  Will- 
iam S.  Paca,  Erie,  Pa.,  assignor  of  one-half  to 
Peter  H.  Adams,  Erie,  Pa.  Application  filed 
May  7,  1901. 

An  exchange  apparatus  is  described  which  substan- 
tially comprises  a  battery,  tamps  in  circuits  therewith, 
relays  for  closing  and  opening  the  lamp  circuits,  a  bat- 
tery connected  with  tbe  relays  and  with  ground,  and  a 
circuit  leading  from  one  relay  to  a  repeating  coil,  an 
operator's  switch  and  telephone  and  to  an  answering 
plug.  A  circuit  leads  from  another  relay  to  a  repeating 
coil,  an  operator's  switch  and  to  a  call-plug.  Subscribers' 
telepiione-staiion  apparatus  is  provided  and  a  wire  leads 
from  the  bell  magnets  of  the  station  apparatus.  A  switch 
in  the  station  apparatus  is  adapted  to  connect  tbe  wire 
with  ground  wires,  and  other  wires  connect  the  subscrib- 
ers'station  apparatus  with  drop  and  jack  mechanism  on 
the  exchange  switchboard. 

694.673.  Transformer.  Ferdinand  Schwedtmann  and 
George  E.  Wells,  St.  Louis.  Mo.  Application 
filed  August  17,   1901. 

The  transformer  has  a  housing,  primary  and  secondary 
windings  in  the  housing,  a  passage  for  the  flow  of  a  cooling 
fiuid,  mechanism  for  supplying  fluid  to  the  passage,  and 
means  for  automatically  starting  the  mechanism  when  the 
current  of  the  transformer  has  reached  a  predetermined 
amount. 

694,677.     Cable-hanging   Hook. 


NO.  694,639. — ELECTRIC  MOTOR 


NO.    694  918   — TELEPHONE-BXCHANGB   SYSTEM. 


to  Thomas  &  Betts,  New  York,  N.  Y.     Applica- 
tion filed  January  26,  1901. 

The  device  consists  of  a  sleeve  of  solid  metal  which  has 
an  inuriorly  threaded  attaching  portion.  A  lip  extends 
over  the  walls  of  the  pipe  end.  The  device  has  a  flaring 
mouth,  and  a  protective  coating  of  enamel  upon  the  sur- 
face of  the  mouth,  the  base  of  the  member  being  free  from 
enamel  to  insure  electrical  connection  between  the  pipe 
and  the  outlet  box  which  the  latter  may  enter. 

(.94.S10.  Adjustable  Electric-light  Support.  Edward 
E.  Walters,  Lehighton,  Pa.,  assignor  of  two-fifths 
to  Benjamin  A.  Mink,  Lehighton,  Pa.  Applica- 
tion filed  September  5,  1901. 

The  support  comprises  a  frame,  an  extensible  member 
secured  thereto  and  provided  with  an  electric  lamp  and 
also  with  a  hollow  bulb,  a  spool  mounted  wiihin  the  frame 
and  provided  with  flexible  electrodes  leading  to  the  lamp, 
electrodes  leading  from  a  source  of  electrical  supply  to  the 
spool,  a  spring  for  normally  winding  the  spool  in  one  di- 
rection, spring  arms  for  governing  the  freedom  of  move- 
ment of  the  spool,  and  an  adjusting  device  controllable  at 
will  for  governing  the  pressure  of  the  spring  arms. 

(194,832.  Electric  Meter.  Charles  T.  Claypoole, 
Sioux  City,  Iowa.  Application  filed  January  18, 
1902. 

■  See  Western  Elkctkician  of  February  22    igca.  page  126. 


Carl  P.   Seyler  and 


NO.    694,914. — APPARATUS    FOR    EXPLODING    MINES. 

694.S43.  Electric  Traction  Road.  Leon  Dion,  Bos- 
ton,   Mass.     Application   filed   June  7,    1901. 

Combined  with  the  roadway  and  the  car  are  a  feeder,  a 
sectional  exposed  conductor  in  the  roadway,  means  to 
connect  tbe  feeder  with  the  sections  of  the  exposed  con- 
ductor, an  electromagnetic  device  carried  by  the  car  and 
adapted  to  actuate  the  means,  and  a  collecting  shoe  car- 
ried by  the  device  and  having  a  vertical  sliding  connec- 
tion therewith  whereby  it  maintains  contact  with  the 
exposed  conductor  at  various  elevations  of  the  device. 

(^94.847.  Electrical  Operation  and  Control  of  Rail- 
way Switches.  Theophile  Ducousso  and  Fer- 
dinand Rodary,  Paris,  France.  Application  filed 
April   I,   1901. 

The  motor-driven  actuating  mechanism  is  combined  with 
a  controlling  mechanism  comprising  a  hand-lever  con- 
trolled by  an  interlocking  frame,  a  locking  bolt  for  the 
lever,  an  electric  switch  actuated  by  the  hand-lever,  an 
electromagnet  for  operating  the  hand-lever-lockine  bolt 
and  arranged  in  a  circuit  controlled  by  the  hand-lever 
switch  and  a  switch  actuated  by  the  signal,  and  means  car- 
ried by  the  hand-lever  arranged  to  be  engaged  by  the  bolt 
when  the  hand-lever  is  shifted  to  set  the  signal  to  "danger" 
position  and  prevent  the  hand-lever  from  breaking  the  cir- 
cuit at  the  hand-lever  switch  until  the  signal  has  been 
completely  set  to  "danger"  position. 


{y-)4.9C2.  Gas  Igniter.  Theodore  B.  Wilcox.  New- 
ark. N.  J.,  assignor  to  the  Aladdin  Manufactur- 
ing company.     Application  filed  August  2,   1901. 

Tbe  device  consists  of  a  battery  casing  of  insulating 
material,  a  battery  cell  therein  having  a  couducting  casing. 
a  spring  circuit-closer  embedded  in  the  battery  casing  and 
projecting  outside  thereof,  and  adapted  to  be  forced  into 
contact  with  the  battery  cell,  and  a  gas-igniter  operated  by 
the  circuit-closer. 

694.912.  Plural-fuse  Cut-out.  Charles  J.  Dorsey, 
Baltimore,  Md.,  assignor  of  one-half  to  Jacob 
Felsenstein.  Baltimore,  Md.  Application  filed 
August  30,   19CO.     Renewed  June  21,    1901. 

A  thermal  electrical  cut-ont  consists  of  a  series  of  fuses, 
each  connected  at  one  end  to  the  main  circuit.  Con- 
ductor blocks  are  connected  to  the  other  ends  of  the  fuses 
and  a  detachable  key  is  provided  whereby  any  fuse  can  be 
put  in  circuit.  Anon-conducting  inclosure  has  holes  cor- 
responding to  tbe  fuses  for  inserting  the  key  and  has  also 
ventilating  openings  adjacent  to  the  fuses. 

(■D-I.9L3-  Speed-recording  Apparatus.  Russell  W. 
Eaton.  Brunswick,  Maine.  Application  filed 
April    17,    1901. 

The  apparatus  comprises  a  clock,  an  electric  circuit,  a 
recorder,  one  member  of  which  is  actuated  by  the  clock, 
a  prime  driving  member,  gearing  aciuated  thereby,  a  cir- 
cuit-changer in  the  circuit  operated  by  ihe  gearing  and 
comprising  a  iixed  terminal,  a  movable  terminal,  and  an 
operating  member  adapted  to  connect  tbe  two  terminals, 
the  member  being  iniermittingly  and  yieldingly  engaged 
by  Ihe  gearing  and  periodically  operated  thereby. 

694,9x4.  Electric  Apparatus  for  Exploding  Mines. 
Sydney  Evershed.  London.  England,  assignor  to 
himself  and  Evershed  &  Vignoles,  Limited, 
London,  England.     Application  filed  June  4,  1901. 

In  the  electric  exploder  are  a  generator  of  eleetric  en- 
ergy, an  automatic  switch  actuated  by  energy  from  the 
generator,  circuits  having  contacts  operated  by  the  switch, 
adapted  automatically  and  instantaneously  to  direct  the 
electric  energy  into  a  firing  circuit  whenever  the  electric 
and  magnetic  forces  reach  or  exceed  predetermined  val- 
ues, and  means  controlled  bv  ihe  switch  for  the  indica- 
tion to  the  operator  of  the  eflicient  working  of  the  appa- 
ratus.    (See  cut.) 

694.91S.  Telephone  Exchange.  Newman  H.  Hol- 
land. Brookline,  Mass..  assignor  of  one-half  to 
Charles  W.  Holtzer,  Brookline,  Mass.  Applica- 
cation   filed    February   23,   1901. 

One  claim  reads:  In  a  telephone  system,  electrically 
connected  jacks  for  each  incoming  line ;  cord  conductors 
for  connecting  a  jack  of  one  line  to  a  jack  of  another  line 
to  establish  communication;  a  signaling  device;  a  con- 
trolling device  for  preventing  the  operation  of  the  signal- 
ing device  while  two  lines  are  connected  for  communica- 
tion:  a  special  circuit  for  the  controlling  device;  means 
for  connecting  one  terminal  of  the  special  circuit  with  one 
terrninal  of  any  j^ck,  and  a  terminal  of  one  conductor  of 
each  set  of  cord  conductors  co-operating  with  the  jack 
terminal,  the  conductor  being  normally  connected  with 
the  other  terminal  of  the  special  circuit  whereby  the 
completion  of  the  circuit  depends  upon  ibe  connection 
between  the  connecting  cord  conductor  set  and  3  jack  con- 
nected with  the  jack  which  has  been  connected  with  the 
special  circuit.     (See  cut.) 

694,933.  Electrode  for  Purifying  Liquids  by  Elec- 
trolysis. William  R.  Chipman.  New  York,  N.  Y., 
assignor  of, one-half  to  Max  Blumenthal,  New 
York.  N.  Y..  and  Frederick  G.  Knne.  Brooklyn, 
N.    Y.     Applicalinn    filed   April   29,    1901. 

The  electrode  consists  of  a  compound  of  metallic  mag- 
nesium and  aluminum  from  which  oxyhydrates  may  be 
developed  by  electrolysis,  one  or  more  meta's  serving  as  a 
binder  and  one  or  more  metals  serving  for  hardening  tbe 
compound  together  with  a  suitable  flux. 
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Gilmore  Automatic  Printing  Telegraph 
System. 

One  of  the  most  interesting  subjects  of  invention 
is  tlie  printing  telegrapli.  .-X  promising  device  in 
tiiis  line  is  that  which  was  recently  exhibited  and 
tested  on  the  Western  Union  wires  in  Chicago.  This 
machine  is  known  as  the  Gilmore  printing  telegraph, 
and  is  the  resnlt  of  several  years  of  close  application 
to  the  problem  by   Mr.  A.    C.  Gilmore   of   Chicago. 

In  the  Western  Electrician  of  August  4,  1900,  brief 
reference  to  this  machine  was  made.  Since  that  time 
the  apparatus  has  been  considerably  improved,  and 
in  the  following  account  a  detailed  explanation  is 
given  of  the  machine  in  its  present  state  of  develop- 
ment. The  accompanying  illustrations,  Figs,  i  and 
2.   show    a    complete   machine,    including   the    trans- 


electric  impulses,  the  selector,  actuated  by  these  im- 
pulses, selects  and  connects  in  the  desired  letter  or 
figure  to  be  printed,  and  the  printing  mechanism 
prints   and    spaces  the  letters. 

The  Gilmore  machine  uses  a  standard  typewriter, 
beneath  the  keyboard  of  which  is  placed  the  trans- 
mitter, as  shown  in  Fig.  2,  while  the  selecting  switch- 
board, with  the  line  relay,  pole-changer,  etc.,  are 
mounted  on  a  shelf  directly  back  of  the  typewriter, 
as  shown  in  Fig.  i. 

Fig.  3  shows  a  section  of  the  transmitter.  The 
signal  shaft  (E)  extends  the  entire  length  of  the 
kej'board  and  is  built  up  of  alternate  brass  and  fiber 
rings,  the  brass  rings  being  directly  under  the  key 
levers  and  the  fiber  rings  corresponding  to  the  spaces 
between  the  key  levers.     Spaces  are  milled  into  the 


between  the  motor  and  the  signal  shaft,  thereby  caus- 
ing the  latter  to  revolve.  The  shaft  is  connected 
to  one  pole  of  the  transmitting  battery  and  the  contact 
fingers  to  one  end  of  the  line,  so  that  when  the  shaft 
revolves  with  one  of  the  contact  fingers  pressing  upon 
it,  a  series  of  impulses  will  be  sent  to  the  line  cor- 
responding to  the  division  of  the  ring  under  that 
particular  finger.  Just  before  the  shaft  completes 
its  revolution  and  comes  to  its  normal  position,  the 
fiber  projection  (e°),  (Fig.  3),  passes  under  and 
raises  the  contact  finger,  so  that  the  V-spring  again 
holds  it  up  and  out  of  contact  with  the  shaft,  and 
in  position  to  be  again  thrown  down  by  pressure 
of  the  key  lever.  The  shaft  releases  itself  from 
the  clutch  at  the  end  of  each  revolution,  thus  leaving 
all    parts   in  their  normal  positions. 

The  signal  ring  shown  on  shaft  (E),  (Fig.  3),  is 
one  dash  and  three  dots,  or  the  Morse  letter  "B." 
When  the  key  lever  "B"  on  the  typewriter  is  de- 
pressed, the  operation  just  described  takes  place, 
sending  to  the  line  one  long  and  three  short  im- 
pulses. These  operate  regular  line  relays  at  the 
receiving  stations,  as  in  the  Morse  sy,siem,  but,  in- 
stead of  the  relays  repeating  into  sounders  with  the 


Fig. 


General  view  of  Machine,  Showing  Selecting  Switchboard.  Fig.  2.    Detailed  View,  Showing  Transmitter. 

GILMORE   AUTOMATIC   PRINTING   TELEGRAPH    SYSTEM. 


milter  and  receiver,  and  give  an  excellent  idea  of 
the  compactness  and  simplicity  of  the  device. 

Many  inventors  have  worked  on  this  interesting 
problem,  and  many  patents  have  been  issued.  Diffi- 
culties heretofore  encountered  were  due.  generally,  to 
the  principle  of  transmission  and  the  character  of 
the  impulses  transmitted-  .Appreciating  this  fact, 
the  inventor  of  the  Gilmore  printing  telegraph  started 
out  on  a  new  line  and  endeavored  to  make  use  of 
the  ordinary  Morse  signals  of  dots  and  dashes,  or 
short  and  long  electric  impulses,  and  to  select  and 
cause  to  he  printed  the  letter  corresponding  to  the 
particular  combination  of  impulses.  That  he  has 
succeeded  in  doing  this  in  a  practical  and  simple 
manner  seems  to  have  been  demonstrated  by  the  daily 
tests  carried  out  recent!-  on  the  Western  Union 
wires  leading  out  of  Chicago.  These  tests  were  made 
on  both  grounded  and  metallic  circuits,  with  com- 
mon relays  and  polar  duplex  relays,  thus  showing 
its  adaptability  to  the  present  telegraph  lines  and 
line  apparatus. 

The  chief  components  of  the  Gilmore  system  are 
the  transmitter,  the  selector  and  the  printer.  The 
transmitter  sends  to   the  line,  in   proper   order,   the 


surface  of  each  brass  ring,  w^hich  divide  it  into 
short  and  long-contact  surfaces,  corresponding  to 
the  dots  and  dashes.  Fig.  3  shows  in  section  a  ring 
divided  into  a  dash  and  three  dots,  representing  the 
letter  "B."  Mounted  above  each  ring  is  a  vertically 
movable  contact  finger  (F),  pivoted  at  the  point  (f). 
This  is  normally  held  away  from  the  shaft  and 
against  a  downwardly  projecting  pin  on  the  key 
lever  by  a  V-shaped  spring  (f).  A  small  iio-volt 
motor,  w-ith  an  adjustable  speed  governor,  is  placed 
directly  below  the  right-hand  end  of  the  keyboard, 
as  seen  in  Fig.  2.  and  is  geared  through  a  clutch  to 
the  signal  shaft.  Although  the  motor  revolves  con- 
tinuously, the  clutch  is  held  open,  allowing  the  signal 
shaft  to  remain  normally  at  rest  in  the  position  shown 
in  Fig.  3. 

On  depressing  a  key  lever  the  contact  finger  (F) 
is  thrown  down  on  the  shaft,  and  held  there  by  the 
tension  of  the  V-spring  (f).  It  will  be  noted  that 
it  comes  down  directly  behind  a  slightly  pro- 
jecting strip  of  fiber  (e°).  (Fig.  3),  the  function  of 
which  is  to  restore  to  position  the  contact  finger 
after  each  revolution  of  the  shaft.  The  depression 
of  any  one  of  the  key  levers  also  throws  in  the  clutch 


local  battery,  they  repeat  into  two  sets  of  magnets 
1  U)  and  (T),  Figs.  4  and  5,  on  the  selecting  switch- 
board. 

The  magnet  (T)  is  arranged  to  respond  to  the 
short  or  dot  impulses,  and  the  magnet  (U)  to  the 
long  or  dash  impulses.  This  is  accomplished  by 
a  system  of  retardation  winding  and  condensers. 
These  magnets  each  operate  escapements  (s')  and 
(s')  (Figs,  4  and  5),  on  a  right-angle  link  move- 
ment (S),  composed  of  four  light  forked  arms  of 
steel,  (s'),  (s=),  (s')  and  (s').  The  middle  joint 
of  these  arms  carries  a  series  of  spring-pressed  con- 
tacts, which,  when  brought  in  position,  press  against 
a  "group"  of  contact  points  (38),  Fig.  4,  arranged  in 
the  manner  shown,  on  a  fiber  plate.  This  arrange- 
ment is  seen  on  the  switchboard  in  Fig.  i.  The 
operation  of  the  magnet  (U)  and  its  escapement  will 
allow  the  linkage  to  move  from  its  normal  position 
toward  the  left,  one  point  at  a  time,  in  response  to 
each  dash  impulse,  while  the  magnet  (T),  in  response 
to  the  dot  impulses,  through  its  escapement,  will 
allow  the  linkage  to  move  at  right  angles  to  the 
movement  already  described,  or  from  the  normal 
toward  the  top  of  Fig.  4.     The  dash  magnet  and  its 
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escapement  allow  of  four  steps  or  movements  in 
the  Icft-to-right  direction,  and  the  dot  magnet  al- 
lows of  five  steps  or  movements  from  top  to  bottom, 
so  that,  by  a  combination  of  these  movements,  the 
contacts  on  the  linkage  can  be  brought  to  position 
on  any  one  "group"  of  contacts  on  the  board.  These 
"groups"  consist  of  from  one  to  four  contact  points, 
according  to  the  number  and  sequence  of  impulses 
required  to  bring  the  linkage  (S)  in  contact  with 
them. 

The  total  number  of  contacts  is  40 — one  for  each 
of  the  letters  and  numerals,  spacing,  carriage  re- 
turn, line  spacing  and  upper-case  magnets,  to  wliich 
they  connect  through  the  binding  posts  (70).  The 
return  wires  of  all  these  operating  magnets  are 
divided  into  four  different  "sets,"  each  having  a 
common-return  circuit.  These  circuits  or  "sets"  are 
controlled  by  the  supplemental  switch  mechanism, 
consisting  of  the  small  magnets  (Y),  (Y')  and 
(Y'),  with  their  armatures  and  contacts,  and  this 
switch  mechanism  is  operated  according  to  the  se- 
quence of  the  line  impulses.  It  will  now  be  seen 
that  the  selection  and  connecting  in  circuit  of  any 
of  the  40  operating  magnets  is  dependent  on  two 
features  of  the  signal ;  that  is,  the  contact  "groups" 
are  selected  by  the  number  of  impulses  and  the  "set" 
is  selected  according  to  their  sequence. 

In  describing  the  detailed  operation  of  the  entire 
selecting  mechanism  it  should  be  noted  that  the 
spring  switches  (40),  (41),  (42)  and  ('43)  are  con- 
trolled by  the  operation  of  the  dot  magnet  (Tl.  As 
the  pivot  pin  (44)  on  the  end  of  link  (s")  normally 
holds  spring  (42)  into  engagement  with  the  spring 
C40),  but  at  the  first  dot  or  short  impulse  over  the 
line,  the  link  (s")  is  spaced  forward  one  step,  re- 
leasing the  spring*  (42),  which  presses  upward  into 
engagement  with  the  spring  (41),  and  breaks  con- 
tact with  spring  (40).  At  the  second  short  impulse  or 
"dot"  received  over  the  line,  the  link  (s')  will  be 
spaced  forward  and  the  pin  (44)  will  pass  over  and 
momentarily  contact  with  the  spring  switch  (43). 
The  springs  (40)  and  (41)  are  respectively  con- 
nected by  wires  (72)  and  (73)  with  one  of  the  poles 
of  the  magnets  (Y)  and  (Y'),  and  the  spring  (42) 
is  connected  to  the  frame  of  the  armature  (u)  by  the 
wires  (74)  and  (62).  The  contact  spring  (43)  is 
connected  by  a  conductor  (75)  with  the  contact  pin 
(54).  and  the  spring  switch  (53)  normally  out  of 
contact  with  pin  (54)  is  connected  by  a  wire  (76") 
to  one  of  the  poles  of  the  armature  (Y").  .The  op- 
posite poles  of  all  of  the  magnets  (Y),  (Y')  and 
(Y")  are  connected  by  branch  wires  (77),  (78)  and 
(79)  to  a  conductor  (80),  leading  to  the  return  wire 
(63)  connected  to  binding  post  (56).  The  branch 
of  the  local  circuit  extending  between  binding  posts 
(55)  and  (56)  is  controlled  through  the  magnets 
( Y),  (Y^)  and  (Y*),  by  means  of  these  .connections, 
the  spring  switches  (40),  (41),  (42)  and  (43),  and 
the  armature  (u)  of  the  magnet  (U). 

The   binding  posts    d"'),    (2'"),    (3"')    and    (4'") 


is  connected  by  conductor  (.87)  to  the  frame  of  mag- 
net (W),  the  armature  (w)  of  which  is  connected 
by  a  conductor  (88)  through  one  of  the  poles  of 
the  magnet  (Z),  through  which  the  circuit  passes 
by  wire  (89)  back  to  the  binding  post  (57).  The 
actuating  or  printing  branch  of  the  local  circuit  ex- 
tending between  the  binding  posts  (55')  and  (57)  is 
controlled  by  the  combined  operation  of  the  switch 
(S),  as  previously  described,  and  that  of  the  arma- 
ture switches  (y),  (y')  and  (y"). 

With    the   first    "set"   of  signals   in   which   one   or 
more  "dots"  are  followed  by  one  or  more  "dashes," 


back  by  wire  (89)  to  the  binding  post  (57),  and 
the  circuit  through  each  of  the  return  wires  (2'), 
t3')  and  (4')  from  the  sets  of  magnets  (2),  (3) 
and  (4)  back  to  the  binding  post  (57).  will  be 
broken.  In  the  operation  of  the  signals  of  this  first 
set,  it  is  true  that  the  magnet  (y')  will  be  actuated 
by  the  first  long  or  "dash"  impulse,  but  this  will  not 
effect  the  return  of  the  current  through  the  arma- 
tures  (y)    and   (y^). 

With  the  other  "sets"  of  signals  the  combinations 
are  affected  in  a  similar  manner,  the  local  operating 
cirouit    being    closed    by    the    selective    switch    (S) 
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the  first  short  impulse  will  break  the  contact  between 
the  spring  switches  (40)  and  (42),  and  the  circuit 
through  the  magnet  (Y)  will  thus  be  broken  at  this 
point.  At  the  second  short  impulse  or  dot.  the  pin 
(44)  will  engage  and  pass  over  the  spring  switch 
(43),  but  the  magnet  (Y")  will  not  be  operated, 
since  the  circuit  thereto  from  the  spring  switch 
(43)  will  be  broken  between  the  pin  (54)  and  spring 
(53).  Thus,  in  the  first  set  of  signal  combinations, 
which  consists  solely  of  one  or  more  dots,  followed 
by  one  or  more  dashes,  the  armatures  (y)  and  (y') 
will  remain  in  their  normal  positions  m  contact,  re- 


FIG.  5.       GILMORK  AUTOMATIC  PRINTING  TELEGRAPH  SVSTEI 

at  the  ends  of  the  return  wires  (i'),  (2'),  (3')  and 
(4')  from  the  different  "sets"  of  operating  magnets, 
are  respectively  connected  by  the  wires  (Ri),  (82), 
(83)  and  (84)  with  the  contact  pins  (51),  (49), 
(48)  and  (50).  located,  as  indicated,  one  either  side 
of  the  armatures  (y')  and  (y").  These  armatures 
are  respectively  connected  by  the  short  wires  (85) 
and  (86)  with  the  contact  pins  (46)  and  (47)  on 
the  opposite  sides  of  the  armature   (y).     The  latter 


I. — DIAGRAM  OF  SELECTING-SWITCHBOARD  CONNECTIONS. 

spcctively,  with  the  pins  (47)  and  (51).  The  return 
of  the  current  from  the  printing  mechanism  may 
then  be  traced  as  follows,  it  being  remembered  that 
at  the  end  of  the  completed  signal  the  armature  (w) 
is  released  into  contact  with  the  pin  (w^)  from  wire 
d')  to  the  binding  post  (i")  :  Wire  (81)  to  contact 
pin  (51).  wire  (86)  to  contact  pin  (47),  armature 
(y)  to  wire  (87)  to  the  frame  of  magnet  (W), 
armature  (w),  wire  (88),  through  magnet  (Z),  and 


through  a  "group"  of  magnets  in  correspondence 
to  the  nimiber  of  separate  "dots"  and  "dashes"  in 
the  signal  received.  Each  one  of  the  "group"  of 
magnets,  as  previously  stated,  is  located  in  a  dif- 
ferent set,  and  the  local  circuit  will  be  closed  by  the 
supplemental  switch  mechanism  through  the  sep- 
arate sets  in  correspondence  to  the  order  or  sequence 
of  the  dots  and  dashes  in  the  signal  received.  In 
this  way  signals  may  be  rapidly  transmitted  over  the 
line  and  the  actuating  magnet  of  each  signal,  as  it 
is  received,  selected  in  turn,  thus  printing  the  cor- 
responding characters  upon  the  paper  of  the  re- 
ceiving  instrument. 

At  the  same  time  the  branch  of  the  local  circuit 
is  closed  through  any  particular  magnet,  and  its 
corresponding  type  bar  actuated  to  print  the  char- 
acter. It  is  also  closed,  as  already  noted,  through 
the  magnet  (Z),  thus  drawing  up  its  armature  (z) 
and  rotating  ratchet  wheel  (z°)  and  commutator 
(z'),  through  a  single  space  or  interval.  By  this 
means  the  entire  local  battery  (51)  will  be  closed 
through  the  magnet  (X)  for  an  appreciable  interval 
of  time.  The  current  may  be  traced  as  follows: 
From  the  battery  (51),  by  wire  (52),  to  the  binding 
post  v55).  from  thence  by  wires  (58)  and  (90) 
through  the  magnet  (X),  by  wire  (91),  to  the  bind- 
ing post  (92),  by  wire  (92),  to  the  spring  contact  or 
switch  (z")  ;  thence  through  the  commutator  and 
the  frame  of  the  magnet  (Z),  and  by  wire  (94) 
back  to  the  local  battery  (51).  In  this  way  the  arma- 
ture (x)  and  rocking  arm  (x')  will  be  acttiated  to 
return  the  universal  switch  mechanism  (S)  to  the 
normal,  through  the  medium  of  shifting  rod  (x*), 
and  the  return  to  armatures  (z),  (z^)  and  (z')  to 
the  normal,  through  the  medium  of  the  connections 
(x')  and  springs  (x**).  The  receiving-switch  mech- 
anism is  thus  immediately  put  into  condition  to  suit 
ably  receive  and  record  the  next  succeeding  signal. 

The  carriage  is  spaced  along  at  the  printing  of 
each  letter  by  a  ratchet  wheel,  the  pawl  of  which 
is  operated  by  a  magnet,  (Fig.  i),  energized  at  the 
end  of  each  signal  by  the  means  just  described  for 
the  restoration  of  the  selecting  mechanism  to  normal. 
'Iliis  forward  movement  of  the  carriage  is  against 
the  tension  of  the  carriage  mainspring,  so  that,  by 
releasing  a  check  pawl  from  the  ratchet  wheel,  the 
carriage  returns  immediately  to  the  starting  point. 
This  check  pawl  is  released  by  a  small  magnet,  op- 
erated from  the  sending  station,  in  the  same  manner 
as  the  printing  magnets,  and  is  also  released  me- 
chanically by  the  carriage  coming  to  the  end  of  the 
printed  line. 

The  line   spacing  of  the  message   is  done   by  the 
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magnet  seen  in  the  upper  right-hand  corner  of  Fig. 
2.  This  is  operated  in  the  same  manner  as  the 
printing  magnets,  and  is  also  caused  to  space  the 
paper  on  the  line  each  time  the  carriage  returns  to 
the  starting  point.  By  this  arrangement  the  sending 
operator  is  enabled  to  arrange  the  addresses,  signa- 
tures, etc.,  properly,  but  is  not  required  to  pay  any 
attention  to  the  spacing  operations  through  the  body 
of  the  message. 

The  inventor  states  that  the  machine  shown  in 
Figs.  I  and  2  has  been  operated  successfully  on  a 
straight  circuit  of  S20  miles,  without  repeaters.  It 
has   also  been  worked  in  duplex,   he   says,  and  has 


Alton  Railroad  company  and  the  American  Straw- 
board  company.  Colonel  Clowry  is  entitled  to  wear 
and  does  wear,  on  occasion,  the  button  of  the  Loyal 
Legion.  He  is  a  member  of  the  Commercial  Club — 
Chicago's  exclusive  organization  of  "captains  of  in- 
dustry"— and  of  the  Chicago,  Union  League,  Twenti- 
eth Century  and  Lake  Geneva  Golf  clubs.  His  activ- 
ities are  diverse,  but  he  keeps  them  well  in  hand  and 
accomplishes   much   without   apparent   effort. 

Robert  C.  Clowry  has  been  identified  with  the 
telegraphs  of  the  West  for  50  years.  He  began  at 
the  bottom  of  the  ladder  at  the  office  in  Joliet,  111., 
in  1S52,  when  he  was  a  boy  just  entering  his  teens. 
First  a  messenger  boy,  he  afterward  became  an  ex- 
pert   operator.     His    abilities   manifested   themselves 
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been  subjected  to  nearly  all  of  the  requirements  of  while  he  was  still  a  youth,  and  in   1857  he  became 

the    Morse   service.     Fig.   6  is   a   reproduction    of   a  ';uperintendent  of  the  St.  Louis  and  Missouri  River 

messai^e  transmitted  by  Mr.  Gilmore  for  the  benefit  Telegraph  company.     He  made  this  property  a  suc- 

of    a    \v  estern    Electrician    representative.  cess,  and  in  i860,  after  the  Western  Union  company 

A  speed  of  35  words  a  minute  has  actually  been  had   become   a  joint  owner,   he  was  elected  one  of 
attained    with   the    machine,    and    with    certain    im- 


provements in  the  printing  mechanism  the  inventor 
is  confident  that  a  speed  of  50  words  a  minute  can 
be  reached. 

Colonel  Clowry  Succeeds  General  Eck- 
ert  as  President  of  Western  Union. 

At  the  regular  meeting  of  the  directors  of  the 
Western  Union  Telegraph  company  in  New  York 
on  March  12th  General  Thomas  T.  Eckert  resigned 
the  presidency  of  the  company  and  was  succeeded 
as  president  and  general  manager  by  Colonel  Robert 
C.  Clowry,  vice-president  and  general  superintend- 
ent of  the  company,  now  and  tor  many  years  lo- 
cated in  Chicago.  General  Eckert  was  made  chair- 
man of  the  board  of  directors.  A  number  of  ad- 
dresses laudatory  of  General  Eckert  were  made  at 
the  directors'  meeting.  General  Eckert  is  nearly  77 
years  of  age,  and  his  retirement  was  due  to  his  ad- 
vancing years  and  impaired  health,  as  he  is  highly 
esteemed  by  his  fellow-directors,  among  whom  are 
such  men  as  George  J.  Gould,  Russell  Sage,  Samuel 
Sloan,  Edwin  Gould,  J.  Pierpont  Morgan,  Chauncey 
M.  Depew,  Robert  C.  Clowry,  Henry  M.  Flagler, 
John  Jacob  Astor,  Jacob  H.  Schiff,  James  Stillman, 
James  H.  Hyde,  Morris  K.  Jessup,  and  others.  The 
change  will  involve  the  removal  of  Colonel  Clowry 
from  Chicago  to  New  York  about  April  1st. 

Colonel  Clowry,  the  new  president  of  the  com- 
pany, is  one  of  the  foremost  telegraph  men  of  the 
country,  and  is  well  known  abroad  as  well  as  at 
home.  He  is  a  man  of  keen  intellect,  progressive 
and  broad-minded,  with  fine  executive  ability  and 
wide  experience  with  men  and  affairs.  Withal,  he 
is  a  cultured,  high-minded,  kindly  gentleman,  with 
a  horizon  broad  enough  to  embrace  a  sympathetic 
interest  in  all  things  that  tend  to  make  life  better 
worth  living.  Moreover,  he  has  the  benefit  of  over 
40  years'  experience  in  the  Western  Union  com- 
pany in  executive  positions  of  much  importance;  he 
is  approachable,  democratic  and  likable,  with  a  warm 
interest  in  the  success  of  young  men ;  he'  is  thor- 
oughly loyal  to  his  friends  and  has  perhaps  a  larger 
following  of  devoted  adherents  than  any  other  man 
in  the  telegraph  business.  In  every  way  Colonel 
Clowry  is  well  fitted  for  the  important  position  to 
which  he  has  been  promoted.  Reciprocally,  the 
place  is  w^ell  adapted  for  its  new  incumbent,  round- 
ing out  a  successful  and  typically  American  career. 

In  Chicago,  Colonel  Clowry  has  occupie.d  a  posi- 
tion of  prominence  in  business  and  social  affairs  for 
over  20  3'ears,  and  his  departure  will  be  regretted, 
particularly  in  electrical  circles,  with  which  he  has 
been  closely  identified.  He  was  the  principal  repre- 
sentative of  the  electrical  interests  during  the  build- 
ing of  the  World's  Fair  of  1893,  being  a  director  of 
the  local  company,  chairman  of  the  committee  on 
electricity  and  a  member  of  the  executive  com- 
mittee. His  services  and  wise  counsel  at  that  time, 
when  a  great  exposition  electrically  operated  was  a 
brand-new  thing,  were  of  great  value.  He  was  a 
member  of  the  Chicago  Electric  Club,  now  only  a 
meraor>'.  For  some  years  he  was  a  stockholder  and 
director  in  the  Chicago  Edison  company,  but  he  re- 
tired from  this  company  some  time  ago.  At  the 
present  time,  in  addition  to  being  an  officer  and 
director  in  the  Western  Union  Telegraph  company, 
he  is  a  director  in  the  Central  Union  Telephone 
company   and  also   a   director   in    the    Chicago    and 


the  directors.  Soon  after  the  lines  of  the  cotgpany 
were  merged  into  the  Western  Union  system,  and 
"the  colonel"'  has  been  a  Western  Union  man  ever 
since.  During  the  war  Coloney  Clowry  served  on 
the  military  telegraph  staff  and  distinguished  him- 
self by  prompt  and  vigorous  service.  In  1863  he 
was  appointed  captain  and  assistant  quartermaster, 
in  charge  of  military  lines  in  the  Southwest.  In 
1864,  as  superintendent  of  military  telegraphs,  he 
received  in  quick  succession  two  brevet  commis- 
sions, one  as  major  and  the  other  as  lieutenant- 
colonel  "for  meritorious  service  and  devoted  applica- 
tion to  duty."  After  the  war  Colonel  Clowry  was 
appointed  district  superintendent  for  the  Western 
Union  with  headquarters  in  St.  Louis.  In  1S78  he 
came  to  Chicago  as  assistant  general  superintendent 
for   the    western    division,    and   two    years   later   he 


1852,  extended  from  Pittsburg  to  Chicago.  Mr. 
Wade  soon  afterward  became  identified  with  the 
newly  formed  Western  Union  Telegraph  company, 
and,  one  by  one,  his  lines  were  absorbed  by  the 
new  company.  By  this  amalgamation  Mr.  Eckert 
first  entered  the  service  of  the  great  corporation  of 
which  he  later  became  the  president. 

When  the  war  broke  out  in  1861  Mr.  Eckert  was 
called  to  Washington  and  placed  in  charge  of  the 
military  telegraphs  in  the  Department  of  the  Pptomac, 
with  the  rank  of  captain  and  assistant  quartermas- 
ter. In  1862  he  established  the  military  telegraph 
headquarters  at  the  War  Department,  and  was  pro- 
moted to  the  rank  of  major.  In  this  service  Major 
Eckert  distinguished  himself.  He  sustained  inti- 
mate relations  with  President  Lincoln  and  Mr. 
Stanton,  the  war  secretary,  enjoying  the  complete 
confidence  and  high  esteem  of  both  these  great  men. 
In  1864  Major  Eckert  was  breveted  lieutenant- 
colonel  and  not  long  after  he  was  invested  with  the 
rank  of  brigadier-general.  About  the  same  time  he 
was  appointed  assistant  secretary  of  war,  a  position 
he  held  until  August,  1866,  when  he  resigned  to 
accept  the  office  of  general  superintendent  of  the 
eastern  division  of  the  Western  Union  company. 
In  his  five  years'  connection  with  the  army  and 
war  department  General  Eckert  served  his  country 
well  and  was  the  most  conspicuous  figure  in  the 
indispensable    military    telegraph    service. 

From  1866  to  1875  General  Eckert  performed  the 
duties  of  superintendent  of  the  eastern  division  of 
the  Western  Union.  He  was  not  entirely  satisfied 
with  his  position,  however,  and  in  the  latter  year 
he  was  made  president  of  the  Atlantic  and  Pacific 
Telegraph  company,  which  was  dominated  by  Jay 
Gould,  who  was  ever  the  steadfast  friend  of  Gen- 
eral Eckert,  and  which  later  came  under  th^  control 
of  the  Western  Union.  Mr.  Gould  was"  dissatisfied 
with  the  administration  of  the  Western  Union,  how- 
ever, and  in  1879  he  and  others  organized  the 
American  Union  Telegraph  company  as  a  competitor 
to  the  Western  Union.  General  Eckert  became 
president  of  the  new  company  on  January  i,  1880, 
and  devoted  himself  with  great  energy  to  the  work 
of  building  it  up.  At  the  close  of  his  first  year's 
administration  the  company  showed  2,000  offices  and 
50,000  miles  of  wire.  "This  was  the  most  formidable 
opposition  the  Western  Union  company  had  yet  en- 
countered, and  the  directors  became  alarmed.  A 
conference  of  the  leading  men  of  the  two  com- 
panies was  arranged,  and,  after  much  negotiation, 
consolidation  was  perfected  early  in  1881.  From 
this  time  until  his  death  Jay  Gould  practically  con- 
trolled the  company.  After  the  consolidation  Dr. 
Norvin  Green  was  retained  as  president,  but  by  an 
executive  order  General  Eckert  was  made  first  vlce- 
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was  made  general  superintendent  of  the  territory 
west  of  Pennsylvania.  In  1885  Colonel  Clowry  was 
made  acting  vice-president  of  the  Western  Uiiion 
Telegraph  company,  and  not  long  afterward  he  be- 
came permanent  vice-president.  Colonel  Clowry 
has  long  been  a  director  of  the  great  corporation 
with  which  he  is  so  prominently  identified,  and  for 
the  last  ten  years  he  has  been  a  member  of  the 
executive  committee  of  the  directors.  Thus  his  ad- 
vancement has  been  steady  and  sure. 

General  Eckert  has  been  president  of  the  company 
since  March  8,  1893.  He  is  a  man  of  greaj  force 
of  character,  and  for  many  years  was  undoubtedly 
the  most  prominent  telegraph  man  in  the  country. 
Thomas  T.  Eckert  was  born  In  St.  Clairsville,  Ohio, 
April  23,  1825.  He  was  among  the  first  to  learn 
telegraphy,  and  In  1849,  when  he  was  app.ointed 
postmaster  at  Wooster,  Ohio,  he  was  also  the  tele- 
graph operator  there.  At  this  time  J.  H.  Wade  of 
Cleveland  was  building  telegraph  lines  westward, 
and,  being  attracted  by  Mr.  Eckert's  vigor  and  in- 
dustry, he  made  the  young  operator  superintendent 
of  the  "Union  Telegraph  Lines,"  which  were,  about 


^.-^•Sfe 


Mr  ^ 


GENERAL    THOMAS    T.    ECKERT. 

president  and  general  manager  and  placed  in  charge 
of  the  construction,  equipment,  maintenance  and 
operation  of  the  lines  and  offices.  This  position  he 
retained   until   elected  president. 

General  Eckert  is  president  or  director  of  many 
other  companies  and  is  a  member  of  several  clubs. 


Theodore  P.  Cook,  district  superintendent  at  St.. 
Louis,  has  been  appointed  general  superintendent  of 
the    western    division,    to    succeed    Colonel    Clowrv. 


Gasoline  Automobile  Explodes. 

A  gasoline  automobile  exploded  in  front  of  a 
storage  barn  at  17  Plymouth  court,  Chicago,  a  few 
days  ago,  and  caused  considerable  excitement.  The 
leather  top  of  the  vehicle  was  torn  and  considerable 
other  damage  was  caused.  The  vehicle  was  kept  in 
the  barn  when  not  in  use.  The  attendants  were 
lighting  the  engine,  preparatory  to  taking  the  vehicle 
out,  when  the  woodwork  caught  fire.  Fearing  an 
explosion  they  ran  the  automobile  into  the  street. 
It  was  off  the  walk  and  the  attendants  had  just 
retreated  when  the  tank  exploded. 
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Thawing  Explosives  by  Electricity. 

Since  ihe  disastrous  accident  of  February  i^lh 
in  the  Trade  Dollar  Consolidated  Mining  com- 
pany's mine  of  Idaho,  caused  by  the  explosion  of 
one  of  the  ordinary  devices  used  by  mines  to  thaw 
dynamite,  the  unique  plan  of  warming  the  powder 
by  electricity  has  been  put  into  use.  This  is  the 
idea  of  Chief  Engineer  E.  F.  Stuart  of  the  com- 
pany, who  was  aided  by  a  number  of  the  employes. 
The  subject  of  thawing  powder  is  one  in  which  min- 
ing men  are  deeply  interested,  and  as  the  new  device 
is  not  patented,  a  description  of  its  construction  may 
be  of  interest  to  engineers  of  mines  where  electricity 
is   available. 

The  apparatus  commonly  used  in  thawing  powder 
is  illustrated  in  Fig.  i.  It  consists  of  a  box  three 
feet  long,  two  feet  wide  and  one  foot  deep,  with  a 
door  in  front.  Short  pieces  of  candles  set  in  sand 
in  the  bottom  provide  the  heat,  while  a  sheet-iron 
tray  near  the  top  holds  the  powder.  The  semi- 
circular lines  show  the  position  of  a  sheet-iron 
apron,  or  guard,  over  the  candles.  The  space  be- 
tween the  tray  and  apron  is  filled  with  sand.  The 
heater  which  exploded  was  of  this  character.  It  was 
examined  less  than  five  minutes  before  the  explosion 
and   was  apparently  all    right. 

The  new  thawer  (Fig.  2)  designed  by  Chief 
Engineer  Stuart  is  five  feet  long,  4^  feet  high 
and  two  feet  deep,  and  is  set  on  a  stand  22 
inches  above  the  floor  of  the  drift  in  the  mine. 
It  has  four  one  by  12-inch  shelves,  and  two 
doors.     The  magazine  is  lined  throughout  with  gal- 


ing  to  the  magazine  and  also  for  a  regulating 
damper.  The  heater  stands  on  porcelain  knobs, 
and  the  connections  with  the  magazine  are  thor- 
oughly   insulated. 

The  electric  current  used  throughout  the  mine 
is  of  400  volts,  and  this  current  is  used  for  the 
heater.  An  ingenious  method  is  employed  to  il- 
luminate   the    magazine    with    a    iio-volt    i6-candle- 


New  Arc  Hand-lamp  for  Medical  Use. 

A  Berlin  firm  has  brought  out  a  rather  interesting 
form  of  arc  lamp  for  the  treatment  of  lupus  or  other 
skin  diseases  by  the  action  of  light.  The  lamp  is 
small  and  portable  and  is  fitted  with  a  handle  and 
'  heat-dissipating  apparatus.  It  consists  of  a  hollow 
metal  cylinder  (a),  as  shown  in  Figs,  i  and  2.  pro- 
vided with  an  opening  and  containing  within  it  de- 
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FIG.    2.      NEW    MBTHOD    OF   THAWING  EXPLOSIVES  BY   ELECTRICALLY   HEATED    AIR. 

lamp.     One   terminal    of   the    lamp    is    con- 


FIG.    I.       OLD   WAY  OF   THAWING   EXPLOSIVES. 

vanized  iron.  Eight  galvanized-iron  trays,  each  12 
by  29  inches  in  size,  are  provided  for  holding  the 
powder,  the  magazine  having  a  capacity  of  about 
three  boxes  of  dynamite.  There  are  two  trays  on 
each  shelf  and  the  trays  are  partially  filled  with 
sand.  Two  thermometers  hang  inside  the  maga- 
zine, one  to  check  the  other,  and  the  temperature  is 


power 

nected  to  one  of  the  400-volt  wires,  while  the  other 
is  carried  through  the  switchboard  to  the  heater 
and  to  one  of  the  resistance  coils — a  sufficient  num- 
ber of  spirals  being  cut  in  to  equalize  the  higher  volt- 
age of  the  first  wire.  The  lamp  hangs  In  front  and 
just  above  the  magazine,  giving  plentj'  of  light  for 
the  man  in   charge   of  the  thawer. 

In  operation  from  two  to  three  hours  is  re- 
quired to  thaw  the  powder.  It  is  then  taken  out 
of  the  trays  and  repacked  in  the  powder  boxes,  to 
be   used   as    rcqnircd.     By   covering   the   boxes    with 


Fig,  I. 


Fig.  2. 
NEW   ARC    HAND-LAMP   FOR    MEDICAL    USE. 


Fig.  3- 


maintained  at  from  70  to  75  degrees  F.  A  ventila- 
tor is  provided  at  the  top  of  the  magazine  to  regu- 
late the  air  current.  This  ventilator  is  so  arranged 
that  it  cannot  be  entirely  closed,  so  that  it  gives  a 
chance  for  any  gases  that  are  formed  to  escape. 

The  heater  is  made  of  30  coils  of  No.  22  tinned- 
steel  wire,  zig-zagged  between  the  circular  top  and 
bottom  plates  of  the  "stove."  German-silver  wire 
is  preferable  for  this  purpose,  on  account  of  its 
greater  resistance  and  less  tendency  to  oxidize,  but 
the  tinned-steel  is  said  to  answer  very  well.  The 
coils  are  inclosed  with  a  drum  of  galvanized  iron, 
several  inches  larger  than  the  coil  frame,  and  at- 
tached to  the  same  with  three  bent  legs  of  strap 
iron.  This  drum  is  open  at  the  bottom.  The  top 
is   closed,   with   openings  for  the   hot-air  pipe  lead- 


gunny   sacks,   etc.,    the   powder  will   remain    thawed 
and  in  proper  condition  for  several  days. 

The  company  has  placed  this  thawing  magazine 
in  a  "stub-drift"  from  the  main  Alpine  cross- 
cut. A  branch  from  the  compressed-air  pipe  line 
is  run  into  this  drift  and  the  latter  is  "blown  out" 
twice  daily,  for  the  purpose  of  removing  any  gasses 
or  fumes  arising  from  the  thawer.  While  a  close 
watch  is  maintained  to  keep  the  magazine  at  a  uni- 
form temperature  of  about  70  degrees,  it  has  been 
demonstrated  that  the  maximum  heat,  with  damper 
closed  and  heater  at  full  capacity,  does  not  exceed 
80  degrees,  which  is  below  the  danger  point.  The 
company  is  putting  in  three  other  thawers  of  the 
same  description,  one  at  Dewey  and  two  at  Black 
Jack  mines. 


tachable  water-cooled  iron  electrodes  (b).  This  cyl- 
inder is  held  by  means  of  the  hand  piece  (c),  through 
which  the  wire  leads  and  the  water  pipes  are  brought. 
All  parts  carrying  current  are  on  the  inside,  and 
the  entire  apparatus  is  carefully  insulated,  so  that 
there  is  no  danger  of  the  user  getting  an  electric 
shock.  The  cylinder  (a)  is  screwed  to  the  hand 
piece  (c),  so  it  can  be  easily  removed.  By  pressing 
the  lever  (d)  the  arc  is  formed  and  the  lamp  put 
in  service.  The  length  of  the  arc  is  regulated  by 
the   thumb-screw    (e). 

The  light  rays  radiate  through  a  short,  funnel- 
shaped  projection  on  the  side  of  the  cylinder,  the 
cover  of  which  contains  a  convex  rock  crystal  (f). 
As  the  heating  of  the  lamp  due  to  the  arc  is  inap- 
preciable, this  glass  can  be  pressed  directly  on  the 
part  of  the  body  under  treatment,  so  that  the  light 
rays  can  operate  at  the  closest  range.  In  addition, 
this  cover,  with  the  lens,  can  be  taken  off  and  the 
light  rays  used  direct.  If  desired,  a  longer  and 
thinner  extension,  in  the  form  of  a  surgeon's  .specu- 
lum can  be  screwed  on  to  the  projection  and  placed 
in    the   openings   of  the  body. 

The  cylinder  has  a  second  opening  (g),  the  pur- 
pose of  which  is  to  permit  the  source  of  light — with- 
out pressure  lens — to  operate  on  the  body  in  the 
closest  proximity.  Fig.  3  shows  the  method  of  op- 
eration. When  not  used  in  this  manner,  the  open- 
ing is  covered  with  a  blue  glass,  which  serves  then 
as  a  window  through  which  to  observe  the  arc. 

The  electrodes  are  so  constructed  that  the  conduct- 
ors for  current  and  for  water  lie  in  two  short  tubes. 
over  the  end  of  which  the  two  iron  points  are  slipped. 
When  these  points  are  used  up — which  occurs  after 
about  12  applications — they  are  exchanged  for  new 
ones  without  any  trouble.  Similar  to  all  other  arc 
lamps,  a  steadying  resistance  is  required.  This  is 
furnished  in  an  oak  case,  which  contains  also  the 
switch  and  an  ammeter,  besides  a  compartment  in 
which  to  keep  the  lamp  itself.  The  lamp  gives 
best  results  with  a  current  of  from  live  to  10  amperes. 
It  is  asserted  that  an  application  of  from  three  to 
five  minutes'  duration,  with  five  amperes  in  this 
lamp,  produces  the  same  therapeutical  effect  as  an 
hours'  application  with  lamps  consuming  from  80  to 
100  amperes. 


Reorganization  of   Santa  Fe  Telegraph 
System. 

As  a  part  of  the  process  of  reorganization  of  the 
telegraph  system  on  the  Atchison,  Topeka  and  Santa 
Fe  railroad  C.  H.  Gaunt  has  been  secured  to  fill  the 
position  of  superintendent  of  telegraph,  left  vacant 
by  C.  G.  Scholes.  Mr.  Gaunt  was  formerly  super- 
intendent of  telegraph  on  the  Northern  Pacific  rail- 
road, and  will  introduce  the  quadruplex  system,  now 
used  on  the  Northern  Pacific,  into  the  service  of  the 
Santa  Fe.  The  new  system  is  to  be  used  principally 
in  the  administrative  branch  of  the  railroad  business, 
which  has  become  so  congested  as  to  hamper  the  en- 
tire service. 
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New  French  Electric  Automobile. 

The  latest  electric  automobile  to  be  brought  out 
at  Paris  is  undoubtedly  that  of  the  De  Dion  com- 
pany. This  company  is  one  of  the  pioneers  in 
automobile  work,  and  its  gasoline  tricycle  and  later 
types  of  petroleum  automobiles  are  already  well 
known.  The  fact  that  it  has  gone  into  the  construc- 
tion of  electric  automobiles  is  therefore  of  interest, 
especially  as  it  is  one  of  the  few  to  make  not  only 
the  vehicle  proper,  but  the  motors  and  accumulators 
as  well.  The  system  includes  several  types  of  ve- 
hicles, and  is  well  illustrated  by  the  electric  cab 
which    is    shown    in    Fig.    i. 

The   cab   body,    in   the   rear  part,   opens    in   front 
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The  accumulators  are  placed  in  two  boxes  under 
the  front  and  rear  seats.  There  are  40  cells,  which 
have  a  capacity  of  200  ampere-hours.  The  batteries, 
one  cell  of  which  is  shown  in  Fig,  3,  are  made 
by  the  De  Dion  company,  which  has  installed  a  large 
plant  for  this  purpose.  This  type,  known  as  the 
"Termite,"  is  said  to  be  an  improvement  over  other 
types  for  automobile  work,  and  has  been  especially 
studied  for  this  purpose.  The  shell  is  of  ebonite,  and 
the  plates  are  constructed  of  two  parallel  grids,  which 
are  placed  together  with  their  partitions  opposite 
one  another.  The  pair  of  grids,  with  their  tail- 
piece, are  formed  in  a  mold  which  enables  them  to 
be  run  in  a  single  piece.     This  is  a  decided  advan- 


Electrical  Contracts  for  St.  Louis  Expo- 
sition. 

The  contract  for  the  construction  of  the  World's 
Fair  Electricity  building  at  St.  Louis  has  been 
awarded  to  the  William  Goldie  &  Sons'  company 
for  $399,940.  Bids  ranged  from  that  figure  to  $569,- 
743-  This  is  the  third  contract  to  be  let  for  the 
construction  of  the  main  exhibit  buildings.  Di- 
rector of  Works  Isaac  S.  Taylor  estimated  the  cost 
of  constructing  the  building  at  $400,000.  The  suc- 
cessful bidders  are  old  exposition  builders,  having 
erected  several  buildings  at  the  Chicago  and  Pan- 
American  Expositions.  The  contract  will  next  be 
let  for  the  construction  of  the  Machinery  building. 


and  has  a  glass  window-  which  can  be  folded  up 
against  the  ceiling  of  the  cab.  It  has  a  two-place 
seat  and  is  lighted  inside  by  an  eight -candlepower 
lamp.  The  front  seat  has  also  two  places  and  on 
its  back  is  a  folding  part  which  may  be  let  down 
in  the  central  portion  and  will  seat  two  more  per- 
sons. The  frame  of  the  running  gear  is  of  wood 
re-enforced  with  steel  bands  and  braced  by  tubes 
which  serve  also  to  suport  the  mechanical  parts 
and  the  springs.  Its  arrangement  is  shown  in  Fig. 
2,  which  represents  the  truck  of  a  somewhat  lighter 
vehicle.  The  front  wheels  of  the  vehicle  are  steered 
by  a  hand-wheel,  which  carries  an  endless-screw 
system.  Below  the  hand-wheel  is  a  handle  which 
operates  the  controller,  placed  underneath  the  floor. 
The  handle  turns  about  a  flat  dial  which  shows  the 
different  steering  points.  The  motor  drives  the  rear 
wheels  by  a  jointed-rod  transmission,  which  starts 
from  the  differential  and  operates  separate  shafts 
which  act  upon  the  axle  of  each  wheel.  This  ar- 
rangement is  clearly  shown  in  the  view  of  the  truck, 
with  the  motor  mounted  in  the  center.  The  rear 
end  of  the  motor  shaft  operates,  by  means  of  a 
jointed  rod,  the  speed-reducing  apparatus,  which,  in 
this  case,  is  combined  with  the  differential,  the  whole 
being  enclosed  in   a   tight   case. 

Owing  to  its  slow  speed,  the  motor  uses  but  one 
speed  reduction.  The  motor,  of  the  usual  enclosed 
type,  has  four  poles  and  gives  eight  horsepower  at  a 
relatively  slow  speed  of  750  revolutions.  The  brush- 
holders,  of  special  design,  are  fixed,  and  the  rods 
which  support  each  brush  pass  to  the  exterior  to 
form  a  binding  post.  The  armature  is  toothed,  with 
a  series  drum  winding,  using  lathe-wound  coils. 
The  controller  allows  for  four  speeds  by  different 
grouping  of  the  battery  cells  and  field  coils  and  has 
also  a  stop  point,  which  allows  the  charging  plug 
to  be  used,  besides  an  electric  brake  and  two  speeds 
backward. 

A  pedal  rheostat  is  one  of  the  features  of  this 
type,  and  is  used  to  assist  in  the  different  maneuvers 
of  the  vehicle:  it  is  especially  useful  in  cities,  where 
a  great  latitude  in  the  speed  variation  is  desirable. 
It  acts  also  to  carry  out  a  progressive  rupture  of 
the  current  when  the  brakes  are  applied.  The  rhe- 
ostat has  a  foot  pedal  which  normally  keeps  it  on 
the  short-circuiting  point,  and  which,  when  all  the 
resistance  has  been  thrown  in,  cuts  the  current  and 
throws  on  the  electric  brake.  Again,  the  rheostat 
can  be  used  simply  to  vary  the  speed  when  desired 
without  using  the  brake,  and  the  vehicle  can  be 
slowed   up  gradually  and  again   released. 


FIG.     I.       NEW    FRENCH    ELECTRIC    AUTOMOBILE. 

tage,  as  an  accumulator  which  is  formed  of  two 
half  plates  placed  together  makes  it  necessary  to 
provide  some  means  of  soldering  or  riveting.  It  is 
practically  impossible  to  solder  the  two  plates  to- 
gether at  all  points,  and  as  for  rivets  these  cannot 
be  very  numerous  without  increasing  considerably 
the  weight  of  the  whole.  Buckling  is  very  likely 
to  occur  in  such  a  battery.  Owing  to  this  new  process 
of  casting  the  pair  of  plates  together,   there  is   no 


FIG.  3.   NEW  FRENCH  ELECTRIC  AUTOMOBILE  — TYPE  OF 
BATTERY  EMPL  OYED. 

danger  of  buckling,  as  the  inventors  claim,  and  the 
regularity  of  the  discharge  is  assured  by  the  good 
conductibility  of  the  block,  whose  two  surfaces  are 
inseparable.  Besides,  as  the  grid  is  made  with  small 
meshes,  the  material  never  works  at  a  greater  dis- 
tance than   0.6  inch  from  a   conductor. 


Fig.  2.     View  of  Runoing  Gear  from  Beneath. 

The  Electricity  building  is  located  on  the  central 
avenue  of  the  grounds,  and  is  one  of  the  leading 
elements  of  the  main  exposition  picture.  The  east' 
ern  exposure  of  the  building  faces  the  main  lagoon, 
while  the  southern  exposure  fronts  upon  the  grand 
basin.  The  design  of  the  building  is  simple  and 
was  furnished  by  Walker  &  Kimball  of  Boston  and 
Omaha.  About  350,000  square  feet  of  floor  space 
will  be  available.  No  charge  will  be  made  for  space 
for  exhibits.  Exhibitors  desiring  to  contract  for 
service  of  electricity,  steam,  compressed  air,  power 
from  shafting,  gas  or  water  must  make  application 
to  the  chief  of  the  department  in  which  their  ex- 
hibits are  installed.^  The  director  of  exhibits  and 
the  director  of  works,  in  their  discretion,  are  au- 
thorized to  furnish  gratuitously  to  exhibitors 'a  lim- 
ited amount  of  power  for  the  operation  of  machines 
and  processes. 

A  contract  for  a  large  amount  of  rubber-covered 
and  weatherproofed  copper  wire  has  been  let,  by  the 
exposition  authorities,  to  the  American  Steel  and 
Wire   company. 


Fire  is  said  to  have  damaged  the  plant  of  the 
Hannibal  (Mo.)  City  Electric  Light  and  Power 
company  to  the  extent  of  $3,250. 


American    Marconi    Company  to    Be 
Formed. 

New  York  dispatches  state  that  a  company  capi- 
talized at  $10,000,000  is  to  be  incorporated  under 
INew  Jersey  laws  to  promote  Mr.  Marconi's  wire- 
less-telegraph system  in  the  United  States.  E.  Rol- 
lins Morse  &  Brother  of  New  York  city  have  charge 
of  the  financing  of  the  new  company.  Mr.  Mar- 
coni is  quoted  as  saying:  "It  is  to  be  a  purely  com- 
mercial company,  and  the  station  now  erecting  at 
Cape  Cod  will  be  its  first  asset.  Of  course,  we  don't 
think  we  will  be  able  to  transmit  messages  at  once 
from  shore  to  shore  across  the  ocean,  but  for  a 
time  at  least  it  will  be  from  ship  to  ship  and  from 
ship  to  shore.  We  are  going  to  charge  regular  toll 
for  messages,  and  under  a  series  of  contracts  with 
the  English  company  the  tolls  will  be  divided  be- 
tween the  two  companies.  We  intend  rather  to 
supplement  than  to  supplant  the  cables." 

The  agreement  between  the  Canadian  government 
and  William  Marconi  for  the  estaolishment  of  a 
wireless-telegraph  station  at  Cape  Breton  is  said  to 
have  been  brought  to  a  satisfactory  issue.  Mr. 
Marconi  has  left  for  Cape  Breton  to  select  a  site 
for  the  erection  of  a  high-power  station.  It  is  ex- 
pected that  wireless  communication  will  be  estab- 
lished between  the  Dominion  and  Great  Britain  fay 
the  beginning  of  next  June. 
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Electric  signs  unquestionably  add  greatly  to  the 
brightness  and  brilliancy  of  city  streets  at  night.  In 
the  daytime  their  attractions  are  not  so  conspicuous, 
although  the  later  designs  are  made  to  be  not  un- 
pleasing  by  the  plain  light  of  day  also.  In  Chicago 
there  has  been  something  of  a  crusade  against  over- 
hanging street  signs  of  late,,  and  not  a  few  electric 
signs,  being  of  this  class,  have  come  in  for  criticism. 
An  ordinance  is  in  existence  that  prohibits  the  erec- 
tion of  signs  which  extend  more  than  three  feet  from 
the  building  line  and  less  than  nine  feet  above  the 
sidewalk,  but  the  terms  of  the  ordinance  have  been 
frequently  exceeded  by  "special  permits."  Striving 
to  outdo  one  another,  the  owners  of  projecting  signs 
have  increased  their  dimensions  to  such  an  extent 
that  now  a  sign  weighing  upwards  of  a  ton  is  not 
uncommon.  Some  of  the  heaviest  of  these  signs  are 
placed  above  sidewalks  that  are  constantly  thronged 
by  pedestrians  in  the  daytime.  It  is  urged  that  in 
case  one  of  these  signs  fell  suddenly  deplorable  loss 
of  life  might  result.  The  agitation,  therefore,  is  for 
a  harking  back  to  a  strict  enforcement  of  the  ordi- 
nance. 

So  far  as  the  electric  signs  are  concerned,  the  sign- 
makers  and  central-station  men,  who  speak  for  their 
customers,  the  merchants,  state  that  the  signs  are 
not  so  dangerous  as  they  are  said  to  be,  and  besides 
being  an  ornament  to  the  streets  are  worth  money 
to  the  advertisers.  These  advertisers  help  to  pay 
the  taxes  and  have  a  right  to  due  consideration  in 
the  conduct  of  their  business.  The  business  of  fur- 
nishing electric  signs  and  supplying  current  thereto 
is  one  that  is  profitable  to  the  purveyor  and  satis- 
factory to  the  customer.  It  adds  greatly  to  the 
cheerfulness  of  business  streets  that  otherwise  might 
be  rather  gloomy  at  night.  It  is  not  to  be  supposed 
that  it  will  be  abandoned  or  supervised  to  death,  al- 
though, of  course,  the  city  should  rigorously  insist 
on  all  proper  safeguards,  both  as  to  mechanical  sup- 
ports and   electrical  wiring. 


For  the  first  time  the  voters  of  Chicago  will  have 
an  opportunity  of  registering  their  opinions  on  the 
broad  principles  of  municipal  ownership  at  the  city 
election  to  be  held  on  April  ist.  Three  "Proposed 
Questions  of  Public  Policj'"  are  to  be  submitted  for 
the  judgment  of  the  electorate.  Two  of  them  are 
of  peculiar  interest  to  readers  of  the  Western  Elec- 
trician. As  printed  on  the  ballots,  they  are  to  read 
as   follows: 

For  ownership  by  the  city  of  Chicago  of  all  street 
railroads  within  the  corporate  limits  of  said  city. 

For  ownership  by  the  city  of  Chicago  of  the  gas 
and  electric-lighting  plants,  said  plants  to  furnish 
light,  heat  and  power  for  public  and  private  use. 

Each  voter  has  the  privilege  of  indicating  by  a 
cross  beside  the  word  "Yes"  or  the  word  "No" 
whether  he  is  for  or  against  each  of  the  proposed 
questions  of  public  policy.  The  election  is  for  the 
purpose  of  choosing  town  and  ward  officers  only, 
so  that  the  "Proposed  Questions"  will  probably 
loom  large  on  the  ballots  and  receive  much  attention. 

It  may  be  well  to  explain  that  this  submission  of 
the  municipal-ownership  question  to  the  people  is 
simply  a  means  of  ascertaining  public  opinion.  What- 
ever the  result,  it  will  be  in  no  may  mandatory  on 
the  City  Council  or  on  the  Legislature.  Under  the 
new  referendum  law  questions  of  public  policy  must 
be  submitted  to  vote  when  25  per  cent,  of  the  voters 
at  the  last  general  election  present  a  petition  for  that 
purpose.  A  petition  asking  for  the  submission  of 
the  municipal-ownership  propositions  in  Chicago 
received  over  109,000  signatures,  and  although  there 
was  some  question  of  the  authenticity  of  all  of  this 
large  number  of  signatures,  yet  it  was  held  that 
enough  were  genuine,  and  the  "questions"  are  to  be 
duly  submitted.  The  law  provides  this  way  of  arriv- 
ing at  the  sentiments  of  the  citizens  on  public  ques- 


tions. The  law-making  bodies  are  still  free  to  take 
any  constitutional  action  in  the  premises,  as  before. 
But,  of  course,  being  elected  by  the  people,  they 
will  not  fail  to  take  cognizance  of  any  overwhelm- 
ing preponderance  of  sentiment,  one  way  or  the  other. 

The  question  of  public  ownership  of  public  utilities 
is  a  complicated  one.  As  an  abstract  academic  prop- 
osition, the  idea  that  the  people  have  an  inherent 
right  to  conduct  for  their  own  benefit  any  business 
dependent  on  a  public  franchise  (as  for  the  use  of 
the  streets)  is  attractive.  But  the  practical  objec- 
tions, taking  American  cities  as  they  are  actually 
administered,  are  many  and  seem  to  be  conclusive. 
Some  of  them  may  be  briefly  summarized  as  follows : 

(i)  Public  ownership,  as  a  general  rule,  does  not 
run  well  with  the  genius  of  American  institutions. 
The  typical  American  is  a  self-reliant  individualist. 
He  is  an  ardent  patriot,  but  his  idea  of  government 
is  a  union  for  the  common  weal ;  he  does  not  lean 
upon  it,  and  he  does  not  want  to  be  over-governed. 
Public  ownership  greatly  extends  the  power  of  gov- 
ernment and  complicates  the  machinery  of  govern- 
ment. It  is  conceivable  that  public  ownership  will 
act  as  a  check  on  individual  incentive,  upon  which 
the  individual  prosperity  of  the  nation  is  so  largely 
based.  It  is  said  that  the  average  Frenchman's  great- 
est ambition  is  to  get  a  government  job.  It  is  not 
so  in  this  country  of  ours,  and  it  is  well  that  it  is 
not    so. 

(2)  The  typical  American,  being  an  individualist, 
is  essentially  opposed  to  socialism.  He  is  mindful 
of  his  fellows,  but  believes  the  Creator  endowed  him 
with  a  right  to  develop  his  own  individual  gifts. 
Public  ownership  is  not  socialism,  of  course,  but  it 
may  easily  lead  to  it. 

(3)  Conceding,  for  the  moment,  that  municipal 
ownership  is  an  ideal  to  be  striven  for,  it  is  utterly 
impracticable,  save  on  limited  lines,  in  the  present 
condition  of  American  municipal  politics.  We  say. 
"Let  us  have  business  methods  in  politics."  Is  it 
not  most  unwise  to  attempt  to  instill  political  meth- 
ods into  business?  In  every  city  government  in  the 
United  States,  perhaps,  there  is  notorious  laxity 
in  methods  of  conducting  the  public  business  and 
shameless  political  jobbery  in  offices  and  positions  that 
should  only  be  bestowed  on  the  most  deserving.  In 
many  cities  there  is  flagrant  corruption.  If  municipal 
ownership  is  ever  to  be  a  success  in  this  country,  it 
must  be  preceded  by  a  merit  system,  thoroughly  es- 
tablished and  honestly  and  sternly  enforced.  Con- 
sider what  a  tremendous  political  "machine"  could 
be  made  of  the  Chicago  street-railway  systems,  for 
instance. 

(4)  In  concrete  instances  municipal  ownership 
has  not  stood  the  test  of  practice.  The  case  of  the 
Philadelphia  gas  plant  is  well  known.  Many  a  town 
has  established  a  municipal  electric-light  plant  and 
has  given  up  the  venture  as  a  losing  and  unsatisfac- 
tory job.  Usually,  the  exact  cost  to  the  municipality 
is  not  known,  or  is  understated,  several  items  that 
enter  into  true  cost  being  omitted.  It  is  also  true 
that  many  private  electric-light  companies  do  not 
know  the  true  cost  of  their  product ;  but  this  is 
nobody's  business  but  their  own ;  if  their  selling 
price  is  too  high  there  always  remain  gas  or  oil  or 
candles.  But  in  the  case  of  the  underestimated 
costs  of  the  municipal  plants,  the  public  pays  the 
difi^erence,  although,  by  the  confusion  of  accounts, 
it  may  be  years   in   finding  it   out. 

There  is,  perhaps,  a  legitimate  municipal  owner- 
ship, as  of  waterworks,  for  the  protection  of  the 
whole  community  from  fire  and  disease.  Street  light- 
ing may  be  included  in  the  same  category,  because 
all  citizens  need  the  police  protection  of  well  lighted 
streets.  But  why  should  the  city  engage  in  selling 
products  which  it  does  not  need  in  its  own  business 
and  for  which  the  public  health  or  protection  affords 
no  shadow  of  excuse  for  municipal  monopoly?  There 
may  be  an  intelligent  municipal  ownership  and  a 
municipal  ownership  run  wild.  Probably  there  is 
in  all  Chicago  no  more  sincere  and  earnest  advocate 
of  legitimate  public  ownership  than  Mr.  Edward  B. 
EUicott,  the  city  electrician.  And  yet  to  a  representa- 
tive of  the  Western  Electrician  Mr.  Ellicott  said: 
"Municipal  ownership,  according  to  my  idea,  should 
be  confined  entirely  to  the  lighting  of  the  streets  and 
the  furnishing  of  such  other  service  as  is  required 
by  the  general  public  and  is  incumbent  on  the  city 
to  furnish  and  which  it  would  be  obliged  to  rent  if 
it  did  not  furnish  itself."  This  is  very  different  from 
ownership  of  "all  street  railroads"  or  the  broad  proj- 
ect of  supplying  "light,  heat  and  power  for  public 
and  private  use." 
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Point  of  Cut-off  in  a  Battery  Discharge.' 

By   Carl  Heking. 

In  making  a  test  of  a  battery  to  determine  its 
output  in  ampere-liours  or  watt-hours,  the  question 
necessarily  arises,  when  shall  the  discharge  be  con- 
sidered ended?  The  voltage  of  all  batteries  falls 
as  the  discharge  approaches  the  end,  and  if  this  fafl 
were  a  sudden  and  definite  one,  it  could  be  taken 
as  the  proper  "point  of  cut-off"  of  the  discharge ; 
but  this  is  the  exception,  the  rule  being  that  the 
voltage  falls  gradually,  without  any  sudden  bend 
in  the  plotted  curve,  and  it  is  then  difficult  to  say 
when  the  discharge  shall  be  considered  to  be  ended ; 
the  point  of  cut-off  is  then  necessarily  an  entirely 
arbitrary  one.  As  the  output  in  both  ampere-hours 
and  in  watt-hours  keeps  on  increasing,  no  matter 
how  low^  the  voltage  has  fallen,  much  depends  on 
this  arbitrary  selection  of  this  final  voltage,  when 
one  is  measuring  the  output  of  a  cell.  This  is  es- 
pecially important  when  the  output  of  batteries  of 
different  voltages  are  to  be  compared  with  each 
other,  or  when  comparisons  are  to  be  made  between 
the  discharges  of  the  same  battery  at  different  rates. 
It  is  evidently  unfair  to  a  lead  accumulator,  for 
instance,  to  always  stop  its  discharge  at,  say,  1.8 
volts  on  closed  circuit,  when  the  discharges  are  made 
at  different  rates,  or  even  when  one  discharge  is 
made  at  constant  current  and  another  at  constant 
external  resistance.    It  is  evidently  proper  to  allow 


FIG.   I.      POINT  OF  CUT-OFF  IN  A  BATTERY  DISCHABGE. 

a  lower  final  voltage  for  the  higher  rates,  but  the 
question  then  arises,  what  shall  the  different  lowest 
voltages  be  at  these  different  rates  of  discharge? 
In  some  cases  the  question  settles  itself.  Batteries 
of  the  Leclanche  or  Daniell  type,  for  instance,  used 
for  bells  or  similar  work,  are  of  use  until  their  volt- 
age is  zero  on  closed  circuit.  In  practice  their  drop 
in  voltage  will  have  to  be  replaced  by  fresh  cells, 
but  as  long  as  they  add  anything  at  all  to  the  voltage 
of  the  circuit,  they  are  still  of  use.  Zero  voltage 
on  closed  circuit  woiild,  therefore,  seem  to  be  the 
proper  point  of  cut-off  in  testing  such  cells. 

When  used  for  lighting  purposes,  the  point  of 
cut-off  is  fixed  by  the  lowest  voltage  wnich  is  still 
sufficient  to  run  the  lamps  at  their  proper  candle- 
power;  all  above  that  is  of  no  use,  and  must  be 
wasted  in  regulating  resistance,  unless  end-cell  reg- 
ulation is  used. 

With  lead  accumulators,  the  point  of  cut-off  of 
the  discharge  is  generally  determined  by  that  fall 
of  voltage  below  which  the  plates  would  be  injured. 
But  it  is  not  generally  known  what  this  voltage  is 
for  different  rates  of  discharge.  Nor  would  it  nec- 
essarily be  the  same  for  different  types  of  lead  ac- 
cumulators. 

In  still  other  cases  there  may  be  other  reasons 
which  determine  the  low'est  voltage  to  which  a  dis- 
charge should  be  continued,  but  there  seems  to  be 
no  general  rule  which  is  applicable  to  all  batteries. 
An  approximation  to  a  general  rule  is  to  stop  the 
discharge  when  the  voltage  has  fallen  a  definite 
fraction  of  the  original,  say,  10  per  cent.  The  ques- 
tion then  arises,  what  is  to  be  taken  as  the  original 
voltage;  is  it  the  electromotive  force,  on  open  cir- 
cuit, or  the  difference  of  potential  on  closed  circuit? 
If  the  latter,  then,  at  what  time  should  that  reading 
be  taken,  as  there  is  always  a  rapid  drop  in  the  first 
few  minutes?  A  good  rule  is  to  take  as  the  original 
voltage  the  difference  of  potential  on  closed  circuit 
at  w-hich  the  curi'e  begins  to  become  nearly  hori- 
zontal. But  for  a  high-resistance  battery  it  would 
evidently  not  be  fair  to  assume  the  same  percentage 
drop   for  rapid  as  for  slow  discharges. 

While  there  may  be  many  cases  in  practice  in 
which  the  differences  pointed  out  above  are  too  small 
to  be  of  great  importance,  yet  there  are  often  cases 
in  which  it  is  very  desirable  to  decide  on  some  defi- 
nite point  of  cut-off  which  is  as  fair  to  one  as  to 
another  battery.  This  is  the  case  wnen  it  is  desired 
to  compare  with  each  other  the  discharges  of  the 
same  battery  at  different  rates,  or  different  batteries 
with  each  other,  or  different  batteries  at  different 
rates. 

The  first  thought  was  to  try  to  find  some  curve, 
such,  for  instance,  as  that  of  an  integral  or  a  dif- 
ferential of  some  of  the  variables,  which  has  a_  char- 
acteristic point  like  a  zero,  a  minimum,  a  maximum, 
or  an  inflection  point  at  the  proper  point  of  cut-off. 
A  number  of  trials,  however,  gave  negative  results. 
Whether  or  not  such  a  cur%'e  exists,  the  writer  is 
not  able  to  say  at  present,  but  if  it  does,  it  would 
probably  involve  too  much  calculation  to  be  useful 
in  practice,  or  the  drawing  of  a  new  derived  curve, 
which  is  troublesome. 

For  the  particular  case  of  constant  potential,  how- 
ever, a  simple  solution  was  found,  and  as  it_  does 
not  involve  drawing  a  new  carve,  and  admits  of 
a  simple,  graphical  solution  by  a  trial  method,  it 
seems   to   be  well   suited  for  practical  work.     This 
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solution  is  limited,  however,  to  the  case  in  which 
the  battery  is  to  be  used  on  a  constant-potential 
circuit,  as,  for  instance,  for  incandescent  lighting,  in 
W'hich  case  all  the  voltage  above  the  final  is  useless, 
and  must  be  taken  care  of  in  the  dead  resistance 
of  a  regulator.  The  point  of  cut-off  thus  found 
then  also  gives  the  proper  voltage  at  which  this 
cell  could  be  used  for  constant-potential  circuits ; 
if,  for  instance,  iio-volt  lamps  are  used,  then  divid- 
ing no  by  the  voltage  thus  obtained  gives  the  num- 
ber of  cells  required.  If  end-cell  regulation  is  used, 
however,  this  method  of  finding  the  proper  voltage 
does  not  apply. 

Referring  to  Fig.  i,  which  is  an  ordinary  constant- 
current  discharge  curve,  giving  the  voltages  at  suc- 
cessive times,  it  will  be  seen  that  the  inscribed 
rectangles  drawn  at  successive  points  continue  to 
increase  from  the  beginning  of  the  discharge  up  to 
a  maximum,  and  then  diminish  again,  nl  this  case 
the  largest  possible  inscribed  rectangle  is  (abed). 
There  is,  therefore,  a  maximum  of  some  quantity 
at  this  point.  It  will  readily  be  seen  that  the  area 
of  this  rectangle  is  the  product  of  the  volts  and  the 
time,  or,  what  might  be  called  volt-hours ;  but  as 
the  current  is  constant,  this  area  is  also  propor- 
tional to  the  watt-hours.  In  other  words,  at  that 
point  the  maximum  output  in  watt-hours  will  be 
obtained ;  beyond  that  point  the  voltage  falls  so 
rapidly  that  the  total  useful  watt-hours  begin  to 
diminish,  due  to  the  fact  that  all  the  voltage  above 
that  is  useless.  The  discharge  may,  therefore,  be 
considered  ended  at  that  point,  and  the  useful  watt- 
hours,  for  constant-potential  circuits,  will  then  be  a 
maximum. 

Locating  this  point  by  the  differential  calculus, 
that  is,  by  making  the  first  differential  coefficient 
equal  to  zero,  led  my  assistant,  Dr.  E.  F.  Roeber, 
to  find  the  following  very  simple,  graphical  solution : 
It  is  a  method  of  trials,  but  a  very  few  trials  gen- 
erally suffice.  He  found  that  the  angle  of  the 
tangent  drawn  at  the  point  to  be  found  must  be 
equal  to  the  angle  of  the  line  from  tnis  point  to  the 
origin;  from  which  it  follows  that  the  distance  (ce) 
must  equal  (cd).  The  rule,  therefore,  is,  draw  a 
iangent  at  what  is  thought  to  be  the  right 
point,  then  measure  (ce)  and  (cd),  and  if  they 
are  not  equal,  the  difference  will  show  where  to 
draw  a  second  one,  and  so  on,  a  very  few  trials 
usually  sufficing.  This  method  applies  only  when 
the  discharge  was  made  with  constant  current,  as 
usual,  and  not  with  constant  external  resistance. 
1  he  voltage  at  this  point  thus  found  will  then  be 
that  at  which  the  battery  may  be  used  on  constant- 
potential    circuits. 

Although  this  solution  applies  strictly  only  to  the 
specific  case  of  constant-potential  circuits,  it,  might, 
nevertheless,  be  used  also  in  comparing  different 
batteries  with  each  other,  or  the  same  battery  at 
different  rates,  even  when  they  are  not  to  be  used 
on  constant-potential  circuits,  as  it  gives  one  a  fi.xed 
definite  point  of  cut-off,  which  is  determined  in  the 
same  way-  for  all  of  them,  and  may  be  as  fair  for 
one  as  for  the  other.  It  is,  in  any  case,  better  than 
an   arbitrarily    assumed   point. 

There  is,  however,  another  solution  which  may 
be  still  better;  it  is,  to  discharge  the  battery  at  con- 
stant useful  power;  that  is,  at  constant  useful  watts 
instead  of  at  constant  current  or  constant  external 
e=istance.  This  will  be  found  to  give  a  fixed  and 
definite  point,  which  is   determined  at   once  during 


POINT  OF  CUT-OFF  IN  A  BATTERY  DISCHARGE. 


the  test,  and  requires  no  further  calculations;  the 
labor  in  making  the  test,  however,  is  increased 
slightly.  The  current  and  the  difference  of  potential 
at  or  near  the  start  give  the  power  in  watts;  this 
power  is  then  kept  constant  by  so  increasing  the 
current  during  the  discharge  that  when  multiplied 
by  the  diminished  voltage  it  gives  this  constant 
number  of  watts.  Toward  the  end  of  the  discharge 
the  voltage  w^ill  fall  rapidly,  and,  therefore,  the 
current  will  have  to  be  increased  rapidly;  this  in 
turn  makes  the  voltage  decrease  still  more  rapidly, 
a  fixed  and  definite  point  will,  therefore,  soon 
be  reached,  when  the  current  becomes  so  great  that 
the  battery  is  no  longer  able  to  give  that  power; 
this  is  the  point  of  cut-off,  and  it  is  a  very  definite 
one    leaving  nothing  for  arbitrary  determination. 

Such  a  discharge  at  constant  power  seems  to  be 
quite  a  rational  one  when  the  battery  is  to  be  used 
for  power  purposes,  as  on  automobiles,  for  instance: 
but  for  any  good  battery  the  difference  between  this 
and  a  discharge  at  constant  current  will  not  be  very 
great  during  the  greater  part  of  the  discharge;  the 


difference  becomes  great  only  for  a  short  time  near 
the  end. 

The  test  becomes  somewhat  more  troublesome  to 
make,  for  the  reason  that  the  current  must  be  ad- 
justed to  correspond  to  the  particular  reading  of 
the  voltmeter,  and  the  adjustment  of  the  current 
again  changes  the  voltage,  thus  requiring  a  re- 
reading of  the  voltmeter  and  a  readjustment  of  the 
current;  but  with  a  little  practice,  this  is  easily 
done.  One  ought,  however,  to  calculate  at  the  start 
the  current  that  corresponds  to  each  reading  of 
the  voltmeter,  so  that  one  does  not  have  to  take 
the  time  to  perform  the  calculations  for  each  read- 
ing, but  can  simply  take  it  from  the  table.  Such  a 
table  is  very  easily  calculated  with  a  slide  rule, 
or,  the  slide  rule  may  be  used  instead  of  the  table, 
as  the  values  can   be  read  off  directly. 

Fig.  2  shows  the  curves  for  each  one  of  these  three 
methods  of  discharge ;  at  constant  external  resist- 
ance, at  constant  current  and  at  constant  useful 
watts.  The  same  primary  cell  was  used  in  all  three, 
I'll  other  conditions  were  kept  as  nearly  alike 
as  possible.  It  will  be  noticed  how  difficult  it  would 
be  to  select  any  definite  point  on  either  of  the  first 
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two  at  which  the  discharge  could  be  stopped,  while 
for  the  constant-power  discharge  the  curve  becomes  a 
very  definite  rectangle,  leaving  no  choice  to  the  ex- 
perimenter when  to  stop  the  discharge;  it  stops  it- 
self. 

Fig.  3  shows  the  current  curve,  the  voltage  curve 
and  the  watt  curve  for  this  discharge  at  constant 
power.  It  will  be  seen  how  rapidly  the  current  must 
be  increased  at  the  end  of  the  discharge  in  order 
10  maintain  the  watts  constant  as  the  voltage  falls. 

In  making  a  constant-current  discharge  of  a  few 
small  cells  a  simple  and  probably  well-known  method 
is  to  connect  them  to  an  ordinary  constant-potential 
incandescent-lamp  circuit  in  series  v/ith  as  many 
lamps  as  are  required  to  give  the  proper  current. 
The  current  will  then  remain  practically  constant 
and  needs  no  adjustment  as  the  voltage  falls.  There 
)^  no  advantage,  however,  in  using  such  a  lamp 
circuit  for  a  discharge  at  constant  watts,  as  one 
ought  to  be  able  to  adjust  the  current  by  very  grad- 
ual steps.  A  carbon  rheostat  of  very  low  resistances 
forms  the  best  external  resistance  to  use  for  that  test. 


Electric-light  Convention  in   Cincinnati. 

The  twenty-fifth  convention  of  the  National  Elec- 
tric Light  association  will  be  held  in  Cincinnati, 
Ohio,  on  May  20,  21  and  22,  1902.  The  headquarters 
of  the  association  will  be  at  the  Grand  Hotel.  This 
will  be  the  first  convention  of  the  association  to  be 
held  in  Cincinnati  and  the  second  in  the  .rtate  of 
Ohio,  the  first  having  been  held  in  Cleveland  in 
iSgs.  The  first  meeting  of  the  organization  was 
held  in  Chicago  in  1885,  and  the  association  has 
met  semi-annually  or  annually  since.  Last  year's 
convention  was  at  Niagara  Falls.  The  officers  are: 
President,  Henry  L.  Doherty,  Denver,  Colo. ;  first 
vice-president,  Louis  A.  Ferguson,  Chicago;  second 
vice-president,  Charles  B.  Hunt,  London,  Ont. ;  sec- 
retary and  treasurer,  George  F.  Porter,  New  York; 
executive  committee,  Edward  F.  Peck,  William  M. 
Brock,  Charles  E.  Scott,  Ernest  H.  Davis,  Dudley 
Ferrand,  E.  L.  Bemiss,  Charles  L.  Edgar,  C.  C.  How- 
ell,  D.   P.  Robinson. 


Pronounced  Rise  in  Electric  Stocks. 

The  rise  in  General  Electric  stock  was  a  feature 
on  the  New  York  Stock  Exchange  last  week.  The 
stock  rose  7V2  points  during  the  week  and  closed 
Saturday,  March  15th,  at  307.  On  the  following 
Tuesday  it  rose  still  higher  to  318,  closing  at  that 
figure.  A  year  ago  the  stock  of  the  company  sold 
lor  2n%.  The  stock  of  the  Westinghouse  Electric 
and  Manufacturing  company  was  also  a  feature,  a 
net  gain  of  10  points  for  the  common  and  17%  for 
the  preferred  being  registered  during  the  week.  The 
former  reached  tgoVi  and  the  latter  199  on  March 
14th.  Westinghouse  stock  has  a  par  value  of  $50 
fir  both  preferred  and  common,  while  General  Elec- 
tric par  value  is  $100.  The  remarkable  rise  in  these 
stocks  revived  the  rumor  that  the  two  companies 
were  to  consolidate,  but  the  report  was  denied. 
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DEVELOPMENT    OF    THE    TELEPHONE    FIELD. 


Iowa  Telephone  Association. 

The  sixth  annual  convention  of  the  Iowa  Tele- 
phone association  was  called  to  order  at  Des  Moines 
on  Tuesday  afternoon,  March  nth,  by  the  president, 
H.  C.  Kaney  of  Fairfield.  The  appointment  of  a 
committee  on  credentials  was  followed  by  the  re- 
port of  the  secretary  and  treasurer,  showing  that 
the  association  was  in  good  financial  condition. 

The  president's  annual  address  reviewed  the  work 
accomplished  by  the  various  companies  throughout 
the  state  during  the  past  year  and  detailed  the  needs 
of  the  Independent  telephone  interests  in  Iowa. 

Perhaps  the  greatest  interest  of  the  meetmg  cen- 
tered about  the  subject  of  a  checking  bureau  for 
toll-line  business.  Two  papers  along  this  line  were 
presented.  The  first,  by  Dr.  Herr  of  Ottumwa.  was 
entitled  "A  Clearing  House  System  for  Settling  In- 
terline Toll  Accounts,"  and  the  second,  "One  Year's 
Experience  With  a  Checking  Bureau,"  was  by  Dr. 
Bennett  of  Waterloo.  These  papers  detailed  the 
need  of  the  suggested  bureau  and  explained  the 
method  of  its  organization  and  work.  There  are  in 
Iowa  a  very  large  number  of  Independent  telephone 
companies  and  but  few  large  systems.  With  such  a 
condition  of  affairs  existing,  most,  or  at  least  a  great 
deal,  of  the  toll-line  business  passes  over  the  lines 
of  two  or  more  companies,  and  it  is  quite  an  under- 
taking for  each  company  to  check  all  the  interline 
business  it  handles,  and,  as  a  matter  of  fact,  com- 
paratively little  of  this  checking  and  settling  of 
balances  has  been  done.  A  central  bureau  which 
should  receive  all  toll  reports  from  the  stations  of 
the  various  companies  could  more  easily  and  ac- 
curately do  this  checkmg  and  make  settlements.  It 
is  probable,  too,  that  such  a  bureau  would  stop  a 
good  many  leaks,  it  was  further  urged  that  such  a 
bureau  should  have  general  supervision  of  the  op- 
eration of  the  toll  lines  under  its  charge.  After  a 
thorough  discussion  of  these  subjects  the  following- 
named  gentlemen  were  appointed  as  a  committee  to 
investigate  further  the  practical  details  and  make 
report :  C.  B.  Dobie  of  Sigourney,  A.  T.  Presson  of 
Iowa  City  and  Charles  C.  Deering  of  Boone. 

The  other  topics  on  the  program  were  "Toll  Line 
Traffic,"  by  George  N.  Bandy  of  Perry;  "An  Iowa 
Tariff  Book,"  by  E.  H.  Martin  of  Webster  City; 
"Our  Duty  to  One  Another,"  by  P.  C.  Holdoegel 
of  Rockwell  City,  and  "What  I  Know  of  the  Farm 
Line  Movement,"  by  F.  C.  Musson  of  Atlantic. 

The  regular  programme  was  concluded  on  Wednes- 
day afternoon,  but  a  special  session  was  held 
\ Wednesday  evening,  at  which  time  resolutions  were 
adopted  providing  for  a  method  of  settling  differ- 
ences between  members  of  the  association  which 
might  arise  over  the  division  of  territory  or  other 
subjects.  The  resolutions  detailed  a  procedure  for 
settling  differences  by  arbitration  and  provided  pen- 
alties in  case  either  party  refused  to  be  bound  by 
the  findings  of  the  arbitration  board. 

The  election  of  officers  resulted  as  follows ;  Presi- 
dent, U.  S.  Alderman  of  Nevada;  vice-president, 
Dr.  H.  S.  Herr  of  Ottumwa;  secretary  and  treas- 
urer, Charles  C.  Deering  of  Boone;  executive  com- 
mittee, H.  C.  Raney  of  Fairfield,  Charles  Kirk  of 
Chariton,  J.  S.  Bellamy  of  Knoxville  and  George 
N.  Bandy  of  Perry. 

There  were  about  lOO  present  at  the  meeting,  and 
much  interest  was  taken  in  the  discussion  of  all 
subjects  on  the  program.  The  leading  manufac- 
turers were  present  with  exhibits,  and  representa- 
tives of  the  supply  houses  were  in  evidence  through- 
out the  session. 

Independent  Telephone  Association  of 
Michigan. 

The  fourth  annual  meeting  of  the  Independent 
Telephone  association  of  Michigan  was  held  in  De- 
troit on  March  I2th  and  13th.  About  65  telephone 
men  were  in  attendance.  Reports  from  the  various 
companies  showed  a  large  growth  during  the  last 
year,  and  it  is  estimated  that  the  total  number  of  In- 
dependent telephones  in  the  state  exceeds  35.000.  Be- 
sides the  report  of  the  president,  papers  were  pre- 
sented by  R.  F.  Johnson  of  Saginaw  on  "Community 
of  Interests ;"  by  C.  E.  Tarte  of  Grand  Rapids  on 
"Farmers'  Telephones;"  H.  H.  Robinson  of  Cleve- 
land on  "Toll  Service  and  Rates;"  F.  M.  Howard 
of  Flint  on  "Competition."  A  tax  of  two  cents  a 
telephone  was  levied  to  meet  the  association  ex- 
penses for  the  coming  year. 

The  election  of  officers  resulted  as  follows:  Presi- 
dent, J.  B.  Ware,  Detroit ;  vice-president,  R.  B. 
McPherson,  Howell ;  secretary,  Charles  F.  Brown, 
Alma ;  treasurer,  R.  F.  Johnson,  Saginaw ;  directors, 
E.  B.  Fisher,  Grand  Rapids;  John  Robinson,  Ben- 
ton Harbor;  W.  O.  Hunt,  Adrian;  Albert  E.  Griggs, 
Pontiac. 


Community  of  Interests.' 

By   R.   F.  Johnson. 

At  the  meeting  of  the  national  association  in 
Cleveland  nearly  two  years  ago  one  of  the  brightest 
men  in  the  independent  telephone  movement,  in  the 
course  of  his  remarks,  made  the  statement  that 
''There  is  no  business  in  the  world  where  each  factor 
in  the  business  is  so  dependent  upon  the  success 
of  each  and  every  other  factor  in  the  same  business 
as  in  the  Independent  telephone  business."  That 
remark  was  strictly  true  at  that  time,  and  its  force 
has  grown  upon  me  since.  Presuming  that  you  all 
agree  with  me  that  this  principle  is  true,  the  question 
arises  in  my  rnind,  "Are  we  transacting  our  business 
as  though  this  was  the  true  principle,  or  are  we 
acting  in  a  great  many  cases  directly  to  the  con- 
trary?" 

Such  a  paper  as  this  cannot  be  written  without 
making  some  remarks  which  may  seem  harsh,  but  if 
good  is  accomplished  by  my  remarks,  I  trust  that 
yoii  will  pardon  me  for  making  some  statements 
which  seem  to  be  necessary  to  bring  the  matter 
closely  to  our  attention. 

1  do  not  assume  to  know  about  the  affairs  of  all 
of  the  Independent  telephone  companies  in  the  state, 
but  my  company  is  brought  into  contact  with  several 
companies  to  which   I   will   allude  as   follows: 

Company  "A,"  being  the  largest  company  in  the 
state. 

Company  "B,"  being  my  company,  which  is  the 
second  largest  in  the  state. 

Company  "C,"  the  third  largest  company  in  the 
state,  and  which  is  the  connecting  link  between  "A" 
and  "B." 

Company  "D,"  a  company  whose  headquarters  are 
in  another  state,  but  which  has  a  line  in  this  state. 

Company  "E,"  a  small  company  upon  the  north- 
west borders  of  Company  "C." 

Company  "F,"  a  small  company  upon  the  south- 
east borders  of  Company  "C." 

Now,  then,  take  these  six  companies  as  an  illus- 
tration, and  in  the  transaction  of  our  joint  business 
do  we  treat  each  other  as  though  we  were  practir-^Uy 
one  company  for  the  transaction  of  such  joint  busi- 
ness ? 

My  reply  is  that  we  do  not,  and  my  application  for 
a  reason,  why  we  do  not  is  this ; 

Each  one  of  these  companies  has  general  officers 
and  a  general  manager  who  are  jealous  of  their 
own  rights,  and,  without  so  intending,  we  all  act,  in 
matters  of  joint  business,  as  though  we  were  saying 
to  each  other :  "This  business  is  our  business  and 
we  know  how  to  run  our  own  business  without  any 
ad\ice  or  dictation  from  you,"  forgetting  that  it  is 
joint  business,  and  that  the  other  end  has  just  as 
much  to  say  about  it  as  we  do.  You  understand 
that  the  remark  just  quoted  is  a  suppositious  re- 
mark, which  i  insert  as  my  illustration  of  the  way 
a   great   deal   of   business  is   transacted  now. 

Take,  for  instance,  the  joint  business  transacted 
between  "A"  and  "B'  over  the  lines  of  "C."  Are 
monthly  reports  made  in  such  a  way  that  "C"  gets 
its  fair  share  of  the  proceeds  for  carrying  the  mes- 
sages ? 

then  take  company  "E."  Does  it  settle  and  remit 
for   joint   business   monthly,   as   it   ought   to,'' 

Then  take  company  "F,"  the  new  company.  Does 
it  not  claim  at  this  date  that  it  will  make  its  own 
joint  rates  and  own  time  limit  for  messages,  re- 
gardless of  what  the  balance  of  the  Independent 
companies  of  the  state  desire,  and  is  it  fair  that  a 
company  with  $50,000  invested  should  make  such 
a  claim  upon  companies  having  a  million  and  a  half 
dollars   invested? 

Then  take  company  "D,"  which  has  very  large 
iiuercsts  at  home,  but  is  rather  a  small  factor  in 
this  state.  Is  it  fair  for  that  company  to  assume 
that  the  companies  in  this  state  representing  nearly 
$2,000,000  are  merely  toll  stations  upon  its  lines; 
and  should  they  assume  paternalism  toward  us,  or 
should  they  come  in  and  be  one  of  us,  acknowledging 
our  business  letters  when  written  to  them  as  though 
we  were  partners  with  them,  instead  of  being  their 
subordinates? 

It  may  be  said  that  this  state  of  affairs,  if  it  does 
exist,  can  be  cured  by  the  association  and  executive- 
committee  meetings,  and  by  joint  agreements  be- 
tween companies  immediately  connecting  with  each 
other. 

1  do  not  think  that  this  is  true,  and  I  think  that 
the  experience  which  we  have  thus  far  gained  ought 
CO  leach  us  that  it  is  not  true.  I  do  not  condemn 
association  meetings — in  fact,  I  believe  that  we 
liave  gained  since  we  were  organized,  by  attending 
associational  meetings  all  that  they  have  cost  us, 
but  we  have  not  gained  anything  like  what  we  might, 
or  ought  to  have  done,  in  the  way  of  a  closer  ce- 
menting of  our  interests.  I  came  very  near  saving 
"different  interests;"  but  the  question  I  desire  to 
ask  is.  Is  there  any  such  thing  as  "different  in- 
terests?"    Our   interests   are   all   alike. 

I  think  I  have  said  enough,  and  perhaps  too 
much,  in  pointing  out  what  I  believe  to  be  the  weak- 
nesses of  our  arrangements  with  each  other  and 
the  weakness  of  undertaking  to  manage  our  joint 
affairs  through  association  meetings,  and  I  desire 
to   suggest  a   remedy. 

I  Paper  read  before  the  icbigao  IndepeDdenc  Telepbooe 
Associaiion  at  Detroit  Mar^h  12.  1902.  Mr.  Jobnson  is  secrelaiy 
and  general  manager  of  the  Valley  Telephone  company  of  Sag- 
oaw,  Mich. 


1  recommend  that  a  separate  and  distinct  legal 
corporation  be  formed  in  this  state,  with  a  name 
which  will  mean,  "equality  of  joint  rates  and  time 
service;  uniform  joint-rate  sheets;  the  auditing  of 
all  joint  business  at  one  central  office,  and  the  set- 
tlement of  all  criticisms  as  to  quality  of  joint  serv- 
ice by  one  central  head." 

Such  a  corporation  as  this  could  be  formed  with 
scarcely  any  expense,  in  so  far  as  the  subscription 
for  stock  ill  such  a  corporation  is  necessary — the 
stock  could  be  taken  in  proportion  to  the  general 
capitalization  of  the  companies  going  in ;  the  ex- 
pense of  operation  of  the  central  office  could  'be  pro- 
rated in  proportion  to  the  amount  of  joint  business 
sent   to    it   by   each   company,    etc. 

My  judgment  is  that  the  formation  of  such  a 
corporation  would  do  away  with  most  of  the  fric- 
tion to  which  I  have  alluded,  that  it  would  greatly 
reduce  the  expense  of  auditing  joint  business  as 
compared  with  each  one  of  us  now  auditing  said 
business  in  his  own  office,  and  then  comparing 
with  what  the  other  has  done  in  nis  office,  and, 
finally,  that  the  successful  existence  of  such  a  cor- 
poration might  lead  the  way,  later  on,  to  a  still 
firmer   cementing   of  our   community  of  interests. 

Again  trusting  that  I  may  be  pardoned  for  any- 
thing I  have  said  in  this  paper  which  sounds  harsh, 
believing  that  in  order  to  provide  a  remedy  we 
must  point  out  the  disease.  I  leave  this  matter  in 
your  hands,  believing  that  it  will  lead  to  questions 
and  arguments  which  will  result  in  steps  being  taken 
to  carry  out   the  ideas  expressed. 

[Mr.  Johnson's  paper  aroused  considerable  dis- 
cussion. It  was  finally  referred  to  the  executive 
committee  of  the  association.] 


J 


Telephone  Service  on    Railroad  Trains. 

Telephone  service  to  passengers  on  limited  trains 
will  be  installed  on  the  Chicago  and  Northwestern 
railroad  about  April  ist  by  the  Chicago  Telephone 
company.  The  contemplated  service  has  been 
worked  up  by  A.  G.  Francis,  of  the  telephone  com- 
pany, and  is  designed  to  meet  the  needs  of  the 
business  man  who  may  wish  to  give  instructions  to 
his  office  just  before  his  train  pulls  out,  or  who  has 
business  to  transact  in  a  town  along  the  route,  that 
is  just  sufficient  to  be  handled  satisfactorily  by  tele- 
phone. 

The  apparatus  is  simple  and  includes  a  metallic 
circuit  running  from  a  local  exchange  to  the  rail- 
road depot.  The  wires  at  the  depot  are  pendant 
and  are  attached  to  a  plug  switch.  This  end  of  the 
line  may  be  drawn  through  the  window  of  the  car 
in  which  the  portable  telephone  is  placed  and  the 
switch  plugged  into  a  socket  placed  at  the  end  of  the 
box  which  contains  the  whole  telephone  mechanism, 
this  box  is  portable  and  is  to  be  taken  on  and  off 
the  train  so  that  only  at  stations  where  there  is  a 
connection  with  the  local  exchange  will  the  ap- 
paratus   be   used. 

Lines  will  be  run  to  the  Northwestern  company's 
depots  in  Chicago,  Omaha  and  San  Francisco  for 
the  inauguration  of  the  service,  and  later  other  sta- 
uuns  where  the  train  stops  may  be  connected  ug. 
ihe  first  train  to  be  equipped  will  De  the  Chicago 
and  Northwestern  overland  limited,  which  runs  from 
Chicago  to  San  Francisco.  The  telephone  equip- 
ment will  be  stationed  in  the  observation  car  for 
30  minutes  before  leaving  time  at  both  Chicago  and 
San  Francisco  and  during  the  period  the  train  is 
stopped  at  Omaha.  The  regular  city  rate  of  10 
CL-ius  will  be  charged  for  each  use  of  the  telephone. 

The  Chicago  Telephone  company  is  also  installing 
a  telephone  set  in  the  private  car  of  Charles  Schwab, 
president  of  the  United  States  Steel  Corporation. 
This  car,  which  is  now  being  built  at  the  Pullman 
shops,  will  be  so  equipped  that  communication  may 
be  carried  on  through  any  local  exchange  to  which 
the  car  may  be  connected.  Long-distance  connec- 
tions will  also  be  possible. 


TELEPHONE  MEN. 


H.  M.  Hampton,  who  has  been  in  charge  of  the 
Phillips  (Wis.;  exchange  of  the  Price  County  Tele- 
phone company,  has  been  placed  at  Viroqua,  Wis., 
lor   the  same   company. 

Albert  Rettinger,  manager  of  the  Home  Telephone 
company  of  Chillicothe,  Ohio,  died  at  his  home  in 
that  city  on  March  nth,  at  the  age  of  59  years,  the 
cause  being  heart  trouble.  He  was  promin.ent  in 
business    and    Masonic    circles. 

Henry  Coit,  telephone  promoter  of  St.  Louis,  Mo., 
was  in  Chicago  last  week  on  business.  He  is  now 
devoting  his  whole  time  to  the  promotion  of  tele- 
phone properties,  and  at  present  is  interested  in  sev- 
eral promising  propositions.  Mr.  Coit  will  be  re- 
membered as  the  gentleman  who  promoted  the  in- 
stallation of  the  large  Independent  telephone  ex- 
change at  Terre  Haute,  Ind. 

H.  A.  Douglas,  who  was  lately  connected  with 
the  People's  'T'elephone  company  enterprise  at  De- 
troit, Mich.,  is  now  general  superintendent  of  the 
Independent  Telephone  company  at  Seattle,  W^h. 
During  his  career  Mr.  Douglas  has  been  connected 
with  the  Chicago  Telephone  company,  the  Citizens' 
Telephone  company  of  Grand  Rapids,  Mich.,  and 
the  Southern  Standard  Telephone  Construction  com- 
pany of  Atlanta,  Ga. 
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Telephone  News  from  the  Northwest. 

A  telephone  line  is  to  be  built  from  P'arkston, 
S.   D.,   to   JMilltown. 

The  switchboard  of  the  Zenith  Telephone  com- 
pany in  JJuluth,  i\linu.,  was  set  on  fire  recently  by 
wires  being  crossed  with  light  wires.  The  board 
was  ruined,  the  loss  being  $20,000;  insurance.  $17,- 
000.  A  small  board  has  been  secured  from  Min- 
neapolis and  a  portion  of  the  exchange  is  again  in 
operation. 

1  he  Hudson  Telephone  company  has  been  granted 
a  franchise  for  a  local  exchange  at  Hudson,  S.  D., 
after  a  lively  contest  with  another  company. 

The  Dayton  Telephone  company  of  Dayton,  Iowa, 
has  completed  its  new  exchange  and  has  it  in  opera- 
tion. There  are  65  town  connections  and  two  rural 
lines  in  operation. 

The  Pacific  States  Telephone  company  has  re- 
duced the  party-line  rate  at  Tacoma,  \\ash.,  10  con- 
nections on  the  line,  from  $1.25  to  $1  a  month. 

The  Henry  County  Telephone  company  seeks  a 
local  franchise  at  Mt.  Pleasant,  Iowa. 

The  Denmark  Independent  Telephone  company  of 
Denmark,  Iowa,  has  been  incorporated,  with  $2,000 
capital  stock. 

The  Osakis  Telephone  Exchange  company  has 
been  granted  a  franchise  for  a  local  exchange  for 
Osakis,  Minn. 

The  Minnesota  Telephone  company  will  build  a 
line  from  Pine  City,  Minn.,  to  Brook  Park  and  other 
points. 

Noxon  Brothers  of  Valley  City,  N.  D.,  have  se- 
cured a  franchise  at  Enderlin,  N.  D.,  and  will  estab- 
lish a  local  exchange. 

The  council  of  Northwood,  N.  D.,  has  granted 
a  franchise  to  the  Northwood  Telephone  com- 
pany for  a  local  system;  also  a  similar  franchise  to 
the  North  Dakota  Telephone  company. 

F.  A.  Rowe  will  proceed  to  construct  a  telephone 
line  from  Chamberlain,  S.  D.,  to  Presho. 

A  company  has  been  formed  to  build  a  toll  line 
from  Park  Rapids,  Minn.,  to  Detroit,  Minn. 

The  Citizens'  Telephone  company  of  Mankato, 
Minn.,  has  increased  its  capital  stock  by  $25,000. 

The  Nebraska  Telephone  company  will  double  the 
size  of  its  central  office  at  Council  Bluffs,  Iowa. 

The  Farmers'  Mutual  Telephone  company  of 
Dexter,  Iowa,  is  an  applicant  for  local  exchange 
franchises  at  Winterset  and  Fontanelle,  Iowa. 

The  Eldora  (.lowaj  Mutual  Telephone  company 
has  been  incorporated  with  $10,000  capital  stock. 

A.  B.  Campbell  and  others  have  asked  a  franchise 
for  an  Independent  system  at  Spokane,  Wash. 

R.  C.  Ogilvie  seeks  a  franchise  at  Great  Falls, 
Mont.,  for  an  Independent  system  there.  He  has 
been  connected  with  the  Citizens'  Telephone  com- 
pany of  Superior,  Wis. 

The  Shelby  (Iowa)  Independent  Telephone  com- 
pany has  asked  franchises  at  Shelby,  Portsmouth. 
Persia,   Minden  and  Neola. 

The  Hancock  Telephone  company  of  Hancock, 
Iowa,  has  been  incorporated  with  $10,000  capital 
stock. 

The  Cowrie  Telephone  company  of  Cowrie,  Iowa, 
has  been  incorporated  with  $10,000  capital   stock. 

The  Dayton  Telephone  company  recently  strung 
wires  into  Pilot  Mound,  Iowa,  without  the  for- 
mality of  asking  permission.  Now  there  is  likely 
to  be  some  difficulty  to'  the  company  in  securing  a 
franchise. 

The  low^a  Telephone  company  has  begun  action 
at  Burlington,  Iowa,  against  the  Burlington  Railway 
and  Light  company,  to  restrain  the  defendant  com- 
pany from  continuing  to  attach  its  wures  to  any  pole 
or  crossarm  of  the  telephone  company.  R. 


Indiana  Telephone  Items. 

Independent  telephone  companies  were  organized 
last  week  at  Whiteland,  Greenwood  and  Morgan- 
town.  The  Big  Lick  Telephone  company  of  Madi- 
son County  (.capital,  $2,oooj  and  the  Vvhitesville  Co- 
operative Telephone  company  of  \\  hitesville  (capi- 
tal, $i,oooJ  were  incorporated.  The  last  two  com- 
panies will  build  lines  into  the  country,  that  the 
farmers  may  have  the  service. 

On  the  night  of  the  loth  inst.  the  Indiana  Elec- 
trical Investment  company  of  Fort  Wayne  gave  a 
banquet  to  the  Logansport  Telephone  company's 
stockholders  and  to  the  Cass  County  Construction 
company,  w-hich  had  just  completed  the  Independ- 
ent telephone  system  at  Logansport  and  turned  it 
over  to  the  company.  The  Independent  system  at 
Logansport  numbers  950  telephones  and  seems  to 
be  much  in  favor.  The  same  company  is  construct- 
ing the  new  telephone  system  at  South  Bend,  which 
points  to  the  Independent  lines  of  northern  Indiana 
getting  into  Chicago  during  the  early  summer.  Un- 
der present  plans,  there  will  be  free  service  from 
South  Bend  to  Mishaw-aka,  and  there  will  be  an 
Independent  system  at  the  latter  place.  Then  a 
line  w-ill  be  built  west  to  Laporte,  and  the  Independ- 
ent line  may  enter   Chicago  by  way  of   Hammond. 

■The  Independent  lines  are  very  popular  in  North- 
em  Indiana  because  of  local  ownership,  some  of  the 
strongest  men  in  that  part  of  the  state  being  inter- 
ested in  the  systems.  They  say  if  the  franchise 
which  is  now  asked  for  an  Independent  system  in 
Chicago  is  not  granted  the  system  will  establish  a 
toll  station  there.  But  the  Independent  people  have 
great  hopes  of  getting  into  Chicago,  and  there  will 
be  no  let-up  until  they  do. 

Free  telephone  connection  or  sen'ice  with  the 
surrounding  country,  villages  and  cities  is  being 
agitated  at  Lafayette.  The  People's  Co-operative 
Telephone  company,  which  has  connection  with  20 


or  more  towns  and  villages  and  hundreds  of  farm- 
ers, is  regarded  as  the  most  efficient  and  available 
company  with  which  to  effect  the  desired  service, 
fhe  Lafayette  Telephone  company  objects  to  con- 
cciing  with  an  Independent  company  because  the 
latter  has  not  the  proper  equipments.  If  the  local 
company  does  not  make  some  effort  to  co-operate 
with  the  Independent  lines  of  the  county  a  new  In- 
dependent franchise  may  be  granted  for  such  a  pur- 
pose. 

The  merchants  of  Indianapolis  are  complaining 
of  alleged  increase  in  rates  by  the  Central  Union 
Telephone  company.  The  rate  for  an  Independent 
line  is  $72  a  year,  but  many  of  the  merchants  have 
had  four-party-line  contracts  at  $40  a  year.  In  some 
cases  there  was  no  other  party  on  the  line,  and  the 
impression  grew  that  the  $40  a  year  rate  was  for  an 
independent  line.  The  company  is  making  no  more 
four-party-line  contracts  for  business  houses,  but 
instead  offers  a  two-party-line  service  at  $3.50  a 
month.  The  company  has  also  refused  to  issue  any 
more  $10  toll  books  for  $7.50.  These  books  were 
for  long-distance  ser\-ice  and  they  gave  the  merchants 
a  25  per  cent,  reduction  in  toll  rates.  These  changes 
are  being  complained  of  generally.  F. 


making  a  span  of  something  like  2,000  feet.  From 
the  sandbar  another  span  will  be  swung  to  a  pole 
on  the  Illinois  shore.  The  river  span  will  be  high 
enough  to  clear  the  smokestacks  of  steamers  at  any 
stage  of  water.  The  wire  for  the  span  will  be  No. 
8  size,  aluminum. 


Ohio  Telephone  Notes. 

An  interesting  contest  is  waging  at  Canton  be- 
tween the  Business  Men's  League  and  the  tiell  Tele- 
phone company.  Some  time  ago  there  were  indi- 
cations that  the  company  would  advance  its  rates,  and 
this  association  decided  that  its  members  would  pay 
no  advance.  A  few  days  ago  an  advance  of  25 
per  cent,  in  rates  was  announced,  with  the  provision 
that  long-distance  instruments  would  be  installed 
for  all  subscribers.  Members  of  the  Business  Men's 
association  made  a  canvass  of  the  town,  with  the 
result  that  physicians,  butchers,  grocers  and  others 
have  agreed  to  dispense  with  the  Bell  telephones,  if 
the  advance  is  forced  upon  them.  The  Stark  County 
1  elephone  company  now  has  1,000  instruments  in 
Canton,  and  others  are  being  put  in  as  rapidly  as 
the  force  can  install  them.  The  Bell  company  had 
about  2,000   subscribers  before  the  trouble  began. 

Jerry  Murphy  of  the  Cleveland  police  telephone 
and  patrol  system  has  been  experimenting  with 
wireless  telephony  for  some  time  and  thinks  that  be 
has  now  secured  a  successful  system.  In  place  oi 
wires,  he  argues,  that  a  ray  of  reflected  sunlight 
or  artificial  light  may  be  used  as  a  conductor. 

An  interesting  suit  has  just  been  decided  in  the 
courts  at  Findlay.  Some  time  ago  an  action  was 
brought  against  the  Home  Telephone  company  of 
.iiat  place,  to  compel  it  to  furnish  residence  tele- 
phones at  $1  per  month,  as  set  out  in  the  franchise 
granted  it.  Judge  Schaufelberger,  in  deciding  the 
case,  said  that  the  franchise  to  telephone  companies 
is  virtually  granted  by  the  statutes  of  the  state,  and, 
that  being  true,  the  town  or  City  Council  has  no 
right  to  fix  rates  under  which  it  shall  operate. 

The  Columbia  Telephone  company  of  Ottawa 
has  been  organized  by  the  election  of  the  foUowin-- 
named  officers :  President,  George  W.  Risser ;  sec- 
retary, William  M.  Reece ;  treasurer,  A.  C,  Hauck. 
The  last-named  gentleman  will  go  to  Chicago,  to 
remain  until  the  plant  is  moved  to  Ottawa. 

It  is  reported  that  the  Piqua  Home  Telephone 
company  has  been  absorbed  by  the  American  Homi- 
Telephone  company,  which  ^Iso  owns  the  Troy  ex- 
change. Troy,  Piqua,  Port  Clinton,  London,  Tiffin 
and  some  other  companies  are  now  said  to  be  mem- 
bers of  this  company. 

The  Home  Telephone  company  of  Toledo  has 
increased  its  capital  stock  from  $50,000  to  $2,500,000, 
so  that,  in  the  event  of  the  necessity  of  expending 
more  money  or  issuing  bonds,  the  contingencies  will 
be  provided  for  in  the  authorized  issue  of  capital 
stock.  O.  M.   C. 


American    Telephone     and     Telegraph 
Company's   Report. 

The  annual  report  of  the  American  Telephone 
and  Telegraph  company,  which  has  recently  been 
given  out,  shows  net  revenues  of  $7,350,051,  which, 
compared  with  $5,486,058  the  previous  year,  show 
an  increase  of  $1,863,993,  or  34  per  cent.  The  com- 
pany's gross  revenue  increased  $1,632,604,  while  the 
total  expenses  actually  decreased  $231,388.  The 
gain  in  gross  revenue  consisted  of  increases  of 
$1,043,496  in  dividends  from  sub-companies,  $210,- 
897  in  instrument  rentals,  $163,822  in  telephone  traf- 
fic receipts  and  $239,596  in  real  estate  and  interest 
receipts.  The  decrease  in  expenses  consisted  chiefly 
of  savings  in  interest  and  taxes.  The  net  revenue 
of  $7,350,051  is  equal  to  7.01  per  cent,  on  the  $104,- 
746.950  capital   stock. 

The  annual  meeting  of  the  stockholders  of  the 
American  Telephone  and  Telegraph  company  will  be 
held  in  New  York  on  March  25th.  A  special  meet- 
ing will  be  held  on  the  same  day  to  act  upon  the 
question  of  increasing  the  number  of  directors. 


Long   Telephone    Span    Across   the 
Mississippi. 

George  Morris  and  others  of  Pontoosuc,  111.,  have 
formed  a  company  and  will  construct  a  telephone 
line  to  connect  with  Fort  Madison.  Iowa.  The  com- 
pany will  cross  the  Mississippi  River  in  a  unique 
manner.  The  Western  Union  Telegraph  company 
is  said  to  have  the  monopoly  of  the  railroad  bridge 
there,  so  the  telephone  company  will  extend  its  wires 
from  a  high  bluff  in  Fort  Madison,  connecting  with 
a  large  pole  to  be  located  on  a  sandbar  in  the  river. 


Detroit  Co-operative  Company  Granted 
a    Franchise. 

The  ordinance  granting  the  Detroit  Co-operative 
Telephone  company  a  franchise  was  adopted  by  the 
Detroit  City  Council  on  March  nth.  The  ordinance 
fixes  tlie  maximum  rate  to  be  charged  at  $24  for 
residences  and  $48  for  business  purposes;  provides 
that  should  the  city  desire  to  acquire  the  plant  the 
purchase  price  of  the  property  should  not  exceed 
the  actual  cost  of  the  plant,  less  the  discount  for 
depreciation  in  value  from  any  cause,  the  amount  to 
be  determined  by  three  disinterested  parties  ap- 
pointed by  the  Circuit  Court;  and  also  provides  for 
pay  stations  on  the  authority  of  the  council.  An 
amendment  was  adopted  giving  the  city  the  right  to 
revise  the  rates  every  three  years  and  lower  them 
if  found  possible. 

The  People's  Telephone  company's  rates,  as  pro- 
posed, are  $30  and  $48.  The  outlook  is  said  to  be 
much  better  for  an  Independent  Telephone  com- 
pany owned  by  local  conservative  business  men  not 
heretofore  identified  with  either  the  People's  or  Co- 
operative  companies. 


LEGAL     NOTES. 

Frank  B.  Cook  is  suing  the  Sterling  Electric  com- 
pany of  Lafayette,  Ind.,  for  royalties  and  an  account- 
ing. Mr.  Cook  was  formerly  president  of  the  com- 
pany. 

The  Western  Electric  company  01  Chicago,  through 
its  counsel.  Barton  &  Tanner,  has  brought  suit  for 
injunction  and  accounting  against  the  Kellogg 
Switchboard  and  Supply  company  of  Chicago,  al- 
leging the  infringement  of  United  States  letters  pat- 
ent No.  575,653.  The  patent  was  issued  to  John  C. 
Lee,  William  R.  Westcott  and  Ernest  C.  Robes  on 
January  19,  1S97,  and  assigned  to  the  Western  Elec- 
tric company.  It  is  for  an  "Electrical  Condenser." 
The  suit  is  returnable  to  the  April  term  of  the  United 
States  Circuit  Court. 


GENERAL  ICLEFHONE  NEWS. 

The  Wisconsin  and  Minnesota  Telephone  and 
Telegraph  company  ot  Eau  Claire,  Wis.,  has  been 
incorporated,  with  $75,000  capital  stock.  A.  S.  Mun- 
sell  and  others  are  tne  incorporators. 

The  Logan  (Utah;  City  Council  has  passed  an 
ordinance  imposing  a  license  of  $4  a  year  on  all 
telephones  in  use  m  the  city.  The  penalty  for  vio- 
lating this  ordinance  is  fixed  at  not  more  than  $100 
fine  or  100  days'  imprisonment. 

In  view  of  the  increase  in  capital  stock  and  in- 
creased expenses  due  to  greater  taxes  and  the  pos- 
sibility of  diminished  profits  from  service,  owing  to 
recent  court  decisions,  the  Chicago  Telephone  com- 
pany has  reduced  its  dividend  rate  from  12  to  10 
per   cent. 

At  a  recent  session  of  the  committee  on  gas,  oil 
and  electric  light  of  the  Chicago  City  Council,  the 
ordinance  granting  the  United  Telegraph  and  i'ele- 
phone  company  ot  Hyde  Park  the  right  to  extend 
ns  telephone  system  throughout  the  city  was  placed 
on  file,  after  pending  for  two  years. 

The  New  York  and  Pennsylvania  Telephone  and 
Telegraph  company  is  to  be  tendered  a  new  50-year 
franchise  by  the  city  of  Bradford,  Pa.,  and  the  legal 
battle  now  in  progress  between  the  principals  will 
be  ended.  Forty-eight  dollars  is  the  maximum  rate 
to  be  charged  for  a  business  telephone  or  single 
metallic  circuit,  and  $24  for  a  residence  telephone. 
The  company  is  to  furnish  the  city  with  15  telephones, 
free  of  charge,  and  pay  the  sum  of  $200,  upon  ac- 
ceptance of  the  measure,  to  assist  in  equipping  the 
fire  and  police-patrol  system.  The  company  further 
agrees  to  erect  a  building  for  telephone  purposes  and 
expend  the  sum  of  $50,000  in  improvements  in  Brad- 
ford. 


MANUFACTURERS   AND    DEALERS. 

The  International  Telephone  Manufacturing  com- 
pany, it  is  said,  has  completed  a  full  set  of  special 
tools  and  machinery  for  central-energy  multiple- 
switchboard  work,  and  is  making  rapid  progress  on 
a  1,000-line,  lamp-signal,  central-energy,  multiple 
switchboard  with  double  supervisory  clearing-out 
signals  and  other  modern  conveniences.  The  com- 
pany manufactures  directly  from  the  crude  material, 
under  its  own  supervision,  every  detail  part  of  its 
system.  Its  apparatus  embodies  many  new  features 
in  its  construction,  which,  it  is  reported,  are  fully 
protected  by  the  company's  own  letters  patent. 

A  new  product  which  has  recently  been  placed 
on  the  market  by  the  Kellogg  Switchboard  and 
Supply  company  of  Chicago  is  a  resin  solder.  The 
company  has  for  some  time  manufactured  this  ma- 
terial for  its  own  use,  it  being  used  exclusively 
for  all  its  telephone  and  switchboard  work.  No  acid 
whatever,  or  any  other  material  that  would  lend 
to  corrode  soldered  connections,  is  used  in  the  man- 
ufacture of  this  product.  The  solder  is  clean,  con- 
venient, takes  up  small  space  and  is  wound  on  spools, 
the  same  as  wire,  and  therefore  can  be  had  in  any 
quantities.  The  company  at  the  present  time  has  a 
capacity  of  500  pounds  daily,  and  will  be  glad  to 
quote  prices  on  the  solder  in  quantities  to  suit  the 
purchaser. 


General  Electric  Isolated-plant  Switch- 
boards. 

TIic  demand  for  swilclibuards  for  isolated  plants 
has  been  so  great  that  the  General  Electric  company 
has  designed  and  put  into  regular  production  a  line 
of  standard  boards,  such  as  illustrated  herewith,  to 
meet  the  requirements  of  all  classes  of  two-wire 
continuous-current  service,  in  such  cases  as  do  not 
require  the  use  of  circuit-breakers.  The  panels  are 
made  of  black  enamel  slate,  iVi  inches  thick,  se- 
lected with  special  care  with  regard  to  metallic 
or  other  impurities  likely  to  injure  the  insulating 
qualities.  The  slate  is  baked  dry  before  enameling 
and  each  layer  of  enameling  is  baked  on  and  rubbed 
down,  the  final  finish  being  by  hand,  lluis  securing 
a  uniform  and  brilliant  surface.  All  the  exposed 
metal  parts  on  the   front  of  the  board  are  given  a 
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black  oxidized  finish,  except  live  copper,  which  is 
polished   and  lacquered. 

The  switchboards  have  a  uniform  total  height  of 
76  inches  for  all  capacities,  including  a  2S-inch  sub- 
base.  The  width  varies  from  16  inches  to  36  inches, 
depending  upon  the  capacity.  The  panels  may  be 
mounted  any  desired  distance  from  the  wall,  by 
means  of  an  angle-iron  frame,  which  supports  the 
panels,  and  is  attached  to  the  floor  by  brackets. 
This  frame  is  secured  to  the  wall  by  standard  one- 
half-inch  pipe,  which  is  provided  with  turnbuckles 
and  clevises  for  making  the  wall  attachment.  All 
of  these  switchboards  are  furnished  with  the  com- 
pany's form-D  lever  switches,  which  conform  to  the 
underwriters'  requirements.  They  have  solid-copper 
forged  clipped  blocks  and  studs  in  one  piece,  and 
the  blades  are  rigidly  fastened  to  the  cross-bars, 
the  smooth  copper  surfaces  having  a  ground  finish. 
The  switch  handles  are  of  hardwood,  finished  in 
black. 

These  switchboards  are  furnished  with  one  of 
the  three  types  of  the  company's  standard  instru- 
ments, according  to  the  service  required.  The  feeder- 
type  Thomson  astatic  ammeter  and  voltmeter  are 
said  to  be  of  unusually  high  accuracy  and  to  have 
great  freedom  from  needle  vibration.  As  these  in- 
struments are  not  dependent  on  permanent  magnets, 
they  are  not  subject  to  change  or  calibration.  The 
Thomson  inclined-coil  instruments  are  used  for  cir- 
cuits carrying  more  than  200  amperes,  arfd  up  to   and 

iJufling  500  amperes.  For  certain  classes  of  con- 
tinued hard  service,  the  round-dial  instruments  are 
satisfactory,  on  account  of  their  strong  construction, 
few  parts  and  freedom  from  liability  to  change  in 
calibration. 

The  isolated-plant  switchboard  panels  are  grouped 
into  a  number  of  classes  .and  styles,  according  to 
the  various  functions  which  must  be  fulfilled  in 
the  many  different  varieties  of  service  which  such 
switchboards  are  required  to  meet..^The  great  value 
of  this  line  of  standard  switchboa^.  panels  lies  in 
the  fact  that  they  can  be  manufactij^d  in  the  com- 
pany's shops  in  such  quantities  as  to  permit  the 
filling  of  large  numbers  of  orders  on  short  notice. 


Merger  of  Atlanta   Electrical    Interests. 

It  is  said  that  the  Mercantile  Trust  company  of 
Baltimore  and  New  York  and  Boston  capitalists 
have  completed  the  merger  of  all  the  street  railways 
and  light  and  power  interests  of  Atlanta,  Ga.  The 
merger  v#»U  become  effective  April  ist  and  pro- 
vides for  the  organization  of  the  Georgia  RaiUvay 
and  Electric  company  and  the  absorption  of  the 
Atlanta  Railway  and  Power  company,  Atlanta  Rapid 
Transit  company,  Georgia  Electric  Light  company 
and   Atlanta    Steam   company.    Through   these    the 
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new  company  will  control  the  entire  street  railroad, 
electric  light  and  power  and  steam  heating  business 
of  the  city  of  .-Vtlanta  and  Fulton  County.  There 
are  140  miles  of  street  railway  and  two  modern 
electric  power  stations  included  in  the  properties. 


Electrochemistry  Discussed  by  the    In- 
stitute. 

The  general  subject  of  the  last  meeting  of  the 
American  Institute  of  Electrical  Engineers  was 
"Electrochemistry,"  and  several  interesting  papers 
were  read  and  discussed,  after  an  introduction  by 
President  Steinmetz.  The  subject  of  "The  Electro- 
chemical Industries,"  excepting  primary  and  sec- 
ondary batteries  and  electrotyping,  was  presented 
by  Professor  Samuel  Sheldon.  These  industries 
lequire  over  200,000  horsepower,  90  per  cent,  of 
which  is  obtained  from  waterpower,  at  a  cost  per 
horsepower-year  of  $5  to  $50.  Under  the  electro- 
deposition  of  metals,  the  author  discussed  the  plat- 
ing of  gold,  silver,  nickel  and  brass,  critical  current 
density,  circulation,  dissociants,  copper  refining,  part- 
ing of  gold  and  silver,  and  extraction  of  gold  and 
of  nickel.  Inorganic  products,  such  as  alkalies, 
sodium,  aluminum,  sponge  lead,  potassium  chlorate, 
ozone  and  nitric  acid  were  next  taken  up  and  then 
organic  products,  such  as  iodoform,  chloroform, 
camphor,  vanilen  and  artificial  rubber.  The  electric- 
furnace  products  of  calcium  carbide,  carborundum, 
artificial  graphite,  barium  hydrate,  barium  cyanide, 
phosphorus,  corundum,  iron  and  steel,  and  silicides 
were  then  discussed,  and  the  paper  closed  with 
treatments  of  electrolytic  condensers,  rectifiers  and 
interrupters. 

"The  Electric  Furnace  in  Industrial  Chemistry" 
was  discussed  by  Charles  B.  Jacobs.  He  described 
briefly  the  various  kinds  of  electric  furnaces  used 
in  industrial  chemical  work  and  reviewed  the  more 
important  of  the  operations.  The  three  general 
types  of  the  electric  furnace,  he  said,  were ;  The 
reflecting  arc  furnace  of  the  Moissan  type,  in  which 
the  heat  of  the  arc  is  projected  upon  the  charge  by 
a  reflecting  surface;  the  direct-heating  arc  furnace, 
in  which  the  arc  is  surrounded  by  the  material 
treated  and  imparts  its  heat  directly  to  the  charge; 
the  incandescent  furnace,  in  which  either  the  charge 
or  the  walls  of  the  furnace  form  a  part  of  the  elec- 
trical circuit,  and  by  the  resistance  olYered  to  the 
passage  of  the  current,  produce  the  required  heating 
elifects.  The  two  latter  types  are  met  with  most 
frequently.  Mr.  Jacobs  discussed  at  some  length 
the  production  of  carbide  of  silicon,  carbide  of 
calcium,  the  silicides  of  the  alkaline  earth  metals, 
artificial  graphite  and  carborundum.  He  spoke  of 
a  number  of  instances  in  which  it  is  of  advantage 
to  introduce  the  electric  furnace  to  replace  the  ordi- 
nary means  of  bringing  about  chemical  reactions 
at  high  temperatures  and  said  a  further  great  ad- 
vantage was  the  facility  with  which  operations  may 
be  conducted  in  the  presence  of  various  gases  so  as 
to  bring  their  chemical  action  into  play  on  other 
substances  at  a  high  temperature.  It  was  the  au- 
thor's opinion  that  probably  no  field  offers  so  many 
important  commercial  problems  for  solution  as  the 
chemistry  of  the  gaseous  elements.  He  concluded 
with  the  statement  that  the  electric  furnace  has 
offered   a  very   plausible   explanation   of   the    occur- 
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tides,  the  fact  that  they  are  precipitated  by  elec- 
trolytes, together  with  the  quantitative  relationships 
of  this  precipitation  and  the  seeming  probability 
that  a  part  ot  the  electrolyte  is  rendered  insoluble 
in  the  process,  make  the  connection  of  this  phenom- 
enon with  the  electrolytic  dissociation  theory  a 
most   natural    one. 

Three  papers  were  presented  by  Carl  Hering.  Of 
these,  one  discusses  "Electrolytic  Conduction  With- 
out Electrodes,"  the  author  showing,  theoretically, 
that  it  is  possible  to  construct  an  apparatus  that 
will  demonstrate  the  possibility  of  such  an  opera- 
lion.  The  subjects  of  the  other  two  papers  read 
by  Mr.  Hering  were  "Point  of  Cut-off  in  a  Battery 
Discharge"  and  "Liquid  Potentiometer;  Determin- 
ing Electrolytic  Resistance  with  Direct-current  In- 
struments." The  former  is  published  in  this  issue 
of    the    Western    Electrician. 


Power   Transmission   from  Joliet  to 
Chicago. 

Contracts  have  been  let  for  the  completion  of  the 
waterpower  plant  of  the  Economy  Light  and  Power 
company  at  Joliet,  111.  This  company  has  had  in 
operation  for  some  months  a  hydro-electric  plant,  the 
waterpower  being  derived  from  a  joint  use  of  the 
waters  of  the  Chicago  Drainage  Canal,  the  Desplaines 
River  and  the  old  Illinois  and  Michigan  Ship  Canal. 
The  plans  contemplate  an  installation  of  40  turbines 
in  the  completed  plant. 

Of  the  new  power  that  is  to  be  generated  some- 
thing like  2,000  horsepower  has  been  contracted  for 
by  the  Commonwealth  Electric  company  of  Chicago 
and  will  be  brought  from  Joliet  to  the  southwestern 
portion  of  this  city  by  a  transmission  line  built  on 
the   right-of-way   of   the   ship   canal.    Transformers 
will  be  located  in  the  power  house  of  the  Economy 
company  in  Joliet,  which  will  step  up  from  2,300  to 
19,350  volts,  the  current  being  three-phase,  5o-cycle. 
These    transformers    will    be    connected    in    star    on 
the   primary   side,    giving   a  line    voltage   of   33,500. 
The   length   of  the   transmission  line  to   Chicago  is         I 
approximately  35   miles,   and   three   No.  2   B.    &   S.        I 
bare  copper  wires  will  be  used.    The  pole  line  is  be-       B 
ing  built   with   the   intention   of   adding   later   three       B 
more  No.  2  wires.    At  the  Chicago  end  of  the  line        k 
the    step-down    transformers    will    give    the    proper 
voltage  for  supplying  current  to  the  three-phase  four- 
wire  system  of  the  Commonwealth  Electric  company. 

A  separate  set  of  step-down  transformers  will  be 
installed   for   supplying   power   to   operate   two  300-        ■ 
horsepower  motors  at  the  Bridgeport  power  station       B 
of  the  Illinois  and  Michigan  Ship  Canal.     The  Econ-        ■ 
omy  company  now  supplies  the  power  for  the  opera- 
tion of  the  Chicago  and  Joliet  electric  railway  and 
also   for   lighting  and  power  purposes  in  Joliet.     It 
is  probable  that  the  Illinois  Steel  company  at  Joliet 
will   also   lease   some    of    the   Economy   company's 
power. 


New  Types  of  Lundell  Fans. 

The  Lundell  fan,  which  is  said  to  be  the  first 
practical  electric  fan  ever  placed  on  the  market,  is 
well    known    to    fan    users.     The   manufacturer,   the 
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Desk  Pattern. 


Bracket  Pattern. 
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rence  of  natural  gas,  bitumens  and  petroleums,  while 
the  formation  of  graphite  and  corundum  has 
thrown  still  further  light  on  some  of  the  phenomena 
and    products    of   the    various   geological    ages. 

Under  the  title  "Electrolytic  Recovery  of  Copper 
from  Low-grade  Ores,"  N.  S.  Keith  described  the 
conditions  and  considerations  he  applied  in  the 
planning  and  erection  of  works  for  the  elec- 
trolytic method  of  recovering  copper  from  the  ores 
of  a  mine  a  few  miles  from  New  York  city.  A 
wet  process  of  treating  the  ores  is  employed,  elec- 
trolysis being  used  to  effect  the  final  deposition  of 
the  copper  obtained  in  solution  during  the  procedure. 

Professor  W.  R.  Whitney  read  a  paper  on  "Col- 
loids" and  discussed  the  characteristics  of  that  class 
of  substances,  both  in  suspension  and  solution.  In 
conclusion,  he  stated  that  if  colloidal  solutions  or 
suspensions  are  made  up  of  statically  charged  par- 


Sprague  Electric  company  of  New  York  city,  is 
constantly  on  the  watch  for  possible  improvement.s 
and  says  that  it  is  because  of  the  superiority  of 
design  and  the  thoroughness  of  construction  that 
the  Lundell  fan  still  maintains  its  supremacy.  To 
meet  the  increasing  demand  this  season  new  types 
have  been  introduced,  namely,  the  12  and  r6-inch 
swivel  and  trunnion  desk  and  bracket  patterns. 
These  new  fans,  which  are  illustrated  in  the  accom- 
panying cuts,  are  said  to  be  made  with  the 
same  degree  of  careful  workmanship  as  the  other 
types.  They  are  finished  in  an  attractive  style,  have 
self-aligning  and  self-oiling  ring  bearings  and  a 
starting  and  regulating  switch,  giving  variations  of 
speed. 


The  citizens  of  Palo  Alto.  Pa.,  have  voted  in  favor 
of   an    electric-light   plant   to    cost   $15,000. 
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Fort  Wayne  Fan  Motors. 

A  new  line  of  fan  motors  is  being  offered  this 
year  by  the  Fort  Wayne  Electric  Works  of  Fort 
\\'ayne.  Ind.  The  most  unique  of  the  several  types 
of  motors  presented  is  the  one  known  as  the  Wood 
revolving- fan  motor  (Fig.  i),  which  is  of  the  high- 
speed type.  It  consists  of  a  spherically  encased  mo- 
tor, suspended  from  a  ball  bearing,  so  as  to  revolve 
around  a  vertical  axis.  The  case  of  the  motor  is 
small  and  of  light  weight,  being  only  3-'s  inches  in 
diameter,  and  cast  of  aluminum.  The  shaft  of  the 
motor  upon  which  the  fan  is  mounted  is  placed  at 
an  angle  of  45  degrees,  to  the  vertical  axis  of  the 
complete  structure.  The  result  is  that,  since  the 
top  fan  blades  are  farther  from  the  center  of  rota- 
•'■in  than  the  lower  blades,  an  unbalanced  condition 
is  produced,  which   causes  the  motor  to  revolve   in 
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"yet  the  business  ought  to  be  performed  by  one 
company,  and  that  company  held  rigidly  responsible 
for  its  performances."  The  measure  was  referred 
to  a  subcommittee.  An  ordinance  for  the  Zenith 
Electric  Lighting  company  to  operate  a  plant  near 
Jackson,  Van  Buren  and  State  streets  was  recom- 
ntended. 


American    Street    Railway  Association. 

At  a  recent  meeting  of  the  executive  committee 
of  the  American  Street  Railway  association  it  was 
decided  to  hold  this  year's  convention  in  the  Light 
Guard  Armory,  Detroit,  Mich.,  on  October  8th.  gth 


Fig.  2.    AlternatiDg-curreDt  Field  MagDet. 
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.    American  Electrochemical  Society. 

The  proposal  to  form  a  national  society  for  elec- 
trochemists,  similar  in  its  nature  to  the  American 
Institute  of  Electrical  Engineers  and  the  .American 
Chemical  society,  has  met  with  even  more  encourage- 
ment than  was  at  first  expected.  Over  300  persons 
have  already  expressed  their  willingness  to  become 
members,  so  that  the  formation  of  the  society  is  now 
assured.  The  first  general  meeting  will  be  held  in 
Philadelphia  on  April  3d,  4th  and  sth.  On  Thurs- 
day evening,  April  3d.  the  inaugural  meeting  will 
be  held  at  the  Manufacturers'  Club.  The  rest  of 
the  programme  will  be  carried  out  at  the  lecture 
hall  of  the  John  Harrison  Laboratory  of  Chemistry 
of  the   University   of    Pennsylvania. 

The  following  papers  will  be  read  and  discussed: 
"A  University  Course  in  Electrochemistry,"  by  Pro- 
fessor Jos.  W.  Richards,  Ph.  D.,  Lehigh  University, 
Bethlehem.  Pa. ;  "Electrodes,"  by  Clarence  L.  Col- 
lins, 2d.  Niagara  Falls,  N.  Y. ;  "Note  on  the  Glad- 
stone Tribe  Couple,"  by  Professor  Wilder  D.  Ban- 
croft, Ph.  D.,  Cornell  University,  Ithaca,  N.  Y. ;  "The 
Nascent  State,"  by  C.  J.  Reed.  Philadelphia,  Pa.; 
"The  Electrolytic  Reduction  of  Lead,"  by  Pedro  G. 
Salom,  Ph.  D.,  Philadelphia,  Pa. ;  "Electrodeless  Con- 
duction in  Electrolytes,"  by  Carl  Hering,  Philadel- 
phia, Pa.;  "On  the  Electrolysis  of  Sodium  Nitrate 
and  the  Composition  of  the  Developed  Gases,"  by  C. 
W.  Volney,  Ph.  D..  Keyport,  N,  J.;  subject  to  be  an- 
nounced, by  Professor  Charles  A.  Doremus,  M.  D., 
Ph.  D. ;  "Current  Electrochemical  Theories,"  by  Pro- 
fessor Louis  Kahlenberg,  Ph.  D.,  University  of  Wis- 
consin, Madison,  Wis. ;  "A  Zinc-bromine  Storage 
Battery,"  by  Herbert  H.  Dow,  Midland,  Mich.; 
"Continuous  Electrolysis  of  Solutions  of  Metals,"  by 
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Fig.  I.     Revolving  Fan  with  Cord  Suspension. 
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a  horizontal  plane,  distributing  at  intervals  the  air 
to  all  parts   of  the  room. 

These  motors  are  made  for  both  alternating  and  di- 
rect current.  The  alternating-current  motor  is  of  the 
induction  type,  provided  with  a  four-pole  field  mag- 
net (Fig.  2),  and  a  squirrel-cage  armature  (Fig.  3). 
It  will  be  noticed  that  the  slots  in  the  core  of  the 
armature  are  slanted,  the  object  of  this  being  to 
prevent  humming.  The  direct-current  motor  is  pro- 
vided with  a  two-pole  field  magnet  (Fi.g.  4)  and  a 
squirrel-cage  armature  of  the  drum-wound  type  (Fig. 
5).  The  slots  in  this  armature  are  diagonal  to  the 
face  of  the  core,  the  construction  being  similar  to 
that  of  the  alternating-current  armature  above  de- 
scribed. Carbon  brushes  of  rectangular  cross-sec- 
tion are  used,  and  are  mounted  in  brass  tubes,  into 
which  they  fit  closely.  The  brushes  are  pressed 
against  the  commutator  by  springs  that  are  con- 
tained in  the  tubes  immediately  back  of  the  brushes, 
the  spring  tension  being  adjusted  by  means  of  screws 
in  the  back  ends  of  the  brush  holdei'S.  The  bearings 
are  of  the  self-oiling  type. 

The  line  of  desk-type  motors  (Fig.  f^)  is  similar 
to  the  revolving  type,  with  the  exception  that  the 
motors  are  mounted  on  a  solid  base,  the  ball-bearing 
suspension  being  omitted.  They  are  built  for  both 
alternating  and  direct  current,  and  the  construction 
is  similar  to  the  revolving  type,  with  the  exception 
above  mentioned.  These  machines  are  all  provided 
with  eight-inch  fans  and  run  at  a  maximum  speed  of 
2.200  revolutions  per  minute.  The  power  consump- 
tion is  as  follows : 

50-volt  motor j  I-  watts  at    60  cycles. 

"(  36      "       "  140        " 

140-volt  motor J  17      "       "     60 

I  36      "       "    140 
115-volt  direct-current  motor 17  watts. 


Direct-current  Armature. 

FORT  WAVNE  FAN  MOTORS. 

and  lOth.  Papers  will  be  presented  on  the  following 
subjects:  "The  Registration  of  Transfers,"  "Benefit 
Associations,"  "Discipline  of  Employes  by  the  Merit 
System,"  "The  Transportation  of  Light  Express  and 
Parcel  Delivery,"  "Steam  Turbine  Engines."  "Sig- 
nals for  Urban  and  Interurban  Railways."  and  "'The 
Adjustment  of  Damage  Claims." 

Thursday,  October  9th,  has  been  set  apart  as  a  day 
for  the  examination  of  the  exhibits.  The  annual 
banquet  will  be  held  on  Friday  evening.  October  loth, 
when  the  o(ficers-elect  will  be  installed.  The  head- 
quarters of  the  association  tvill  be  at  the  Cadillac 
Hotel.  Other  first-class  hotels  in  the  city  are  the 
Russell,  Wayne,  St.  Clair,  Normandie,  Griswold  and 
Metropole.  Indications  point  to  a  very  successful 
convention. 


Electric  Power  Rates  in  Chicago. 

William  G.  Beale.  counsel  for  the  CThicago  Edi- 
son company,  appeared  before  the  committee  on  gas. 
oil  and  electric  light  of  the  Chicago  City  Council 
last  week  to  argue  against  the  Patterson  ordinance 
which  seeks  to  limit  the  rates  for  electricity  to  10 
cents  per  kilowatt-hour.  He  insisted  tnat  the  sup- 
ph'ing  of  electrical  energy  should  be  a  monopoly 
and  that  the  council,  under  existing  conditions,  has 
no  more  right  to  regulate  electrical  rates  than  it  has 
to  regulate  hotel  charges.  "There  are  about  25  in- 
dependent corporations  in  this  city,"  said  Mr.  Beale, 


International    Motor   Boat   Exhibition  in 
Germany. 

On  the  1st  of  June  next  there  will  be  opened  at 
W'annsee,  a  pleasant  watering-place  station  on  the 
Havel,  a  few  miles  west  of  Berlin,  Germany,  an 
international  exhibition  of  motor  boats  and  all  that 
pertains  to  their  construction,  use  and  maintenance. 
The  enterprise  is  projected  under  the  auspices  of 
the  Middle  European  Motor-carriage  association, 
and  will  have  the  support  of  the  emperor  of  Ger- 
many. The  plan  of  the  exhibition  contemplates  a 
practical  competitive  international  display,  which  is 
intended  to -bring  together,  in  friendly  competition, 
the  best  that  has  been  achieved  in  all  countries  in 
respect  to  the  construction,  care  and  use  of  boats, 
launches,  yachts,  and  other  craft  of  moderate  ton- 
nage, propelled  by  gas.  gasoline,  electrical  or  steam 
motors.  Each  exhibitor  shall  pay  an  entrance  fee 
of  100  marks  ($23.80).  Repair  shops,  both  afloat 
and  on  shore,  and  an  electrical  supply  station  will 
be  provided,  fully  equipped  with  necessary  tools, 
machinery  and  expert  workmen.  Correspondence 
should  be  addressed  to  Oskar  Counstrom,  general 
secretary.  No.  i  Universitat  strasse,  Berlin. 


Fig.  6.     Direct-current  Desk  Fan. 


N.  S.  Keith,  Ph.  D.,  New  York  city;  "A  Method  of 
Electrolytic  Production  of  Zinc  from  Its  Ores,"  by 
Samuel  S.  Sadtler,  Philadelphia,  Pa. ;  "The  Elec- 
trolytic Rectifier,"  by  Professor  C.  F.  Burgess,  Uni- 
versity of  Wisconsin,  and  Carl  Hambuechen.  Mad- 
ison, Wis.;  "On  the  Relative  Speed  of  the  Ions  in 
Solutions  of  Silver  Nitrate  in  Pyridine  and  Aceto- 
nitrile,"  by  Herman  Schlundt,  Ph.  D.,  Madison, 
Wis. ;  "Fall  of  Potential  in  Electrolytes,"  by  Carl 
Hering,  Philadelphia,  Pa. ;  "Caustic  Alkalies  and 
Chlorine  by  the  Dry  Electrolytic  Process,"  by 
Charles  E.  Acker,  Niagara  Falls,  N.  Y. ;  "On  a 
New  Type  of  Electrolytic  Meter,"  by  Konrad  Nor- 
den.  Ph.  D.,  New  York  city ;  "The  Reversible  Cop- 
per Oxide  Plate,"  by  Woolsey  McA.  Johnson,  Hart- 
ford, Conn. ;  "A  Thermodynamical  Note  on  the  The- 
ory of  the  Edison  Battery,"  by  E.  F.  Roeber.  Ph.  D., 
Philadelphia,  Pa. ;  "Electrolysis  of  an  Aqueous  So- 
lution by  Alternating  Current."  by  Professor  Jos. 
W.  Richards,  Ph.  D..  Lehigh  University,  Bethlehem, 
Pa. ;  "The  Atom  of  Electrochemistry,"  by  Arvi'd 
Reuterdahl,  Providence,  R.  I. 

On  Friday  evening  an  informal  reception  will  be 
held  at  the  Manufacturers'  Club.  On  Thursday 
and  Saturday  visits  will  be  made  to  many  places  of 
interest  to  electrochemists.  The  temporary  officers 
are  J.  W.  Richards,  chairman,  and  Carl  Hering,  929 
Chestnut  street,   Philadelphia,  secretary. 


It  is  thought  that  an  organization  of  the  traction 
employes  in  the  city  of  Chicago  will  soon  be  effected. 
The  men  say  that  they  have  assurances  from  the 
management  both  of  the  Union  Traction  company 
and  the  Chicago  City  Railway  company  that  there 
will  be  no  opposition  to  the  perfection  of  an  organ- 
ization. 


Strikes  in  Various  Places. 

Several  strikes  of  men  engaged  in  electrical  en- 
terprises have  been  reported  recently.  At  Norfolk, 
Va.,  the  condition  of  street-railway  affairs  remains 
practically  unchanged.  Considerable  rioting  has 
been  reported  from  Scranton,  Pa.,  where  the  street 
railway's  employes  were  on  a  strike,  but  an  adjust- 
ment will  soon  be  made,  as  the  Scranton  Street 
Railway  company  has  announced  a  wage  increase  of 
about  a  cent  an  hour  over  the  old  scale.  It  is  also 
reported  that  two  cars  of  the  Kansas  City-Leaven- 
worth  line  were  badly  damaged  by  dynamite  a  few 
nights  ago,  as  a  result  of  a  strike  of  street-railway 
employes.  Linemen  and  trimmers  of  the  Imperial 
Electric  company  of  St.  Louis,  to  the  number  of 
about  40.  are  out  on  a  strike,  but  the  lighting  service 
of  St.  Louis  has  not  been  affected.  The  boycott 
is  not  yet_ lifted  from  the  Terre  Haute-Brazil  (Ind.) 
traction  line.  The  company  suffers  somewhat  from 
acts  of  violence  and  the  employes  frequently  find  the 
track  blockaded  with  stones  and  timbers. 
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Coin-controlled  X-ray  Machine. 

A  number  of  self-contained  X-ray  machines  have 
been  in  operation  in  Chicago  for  several  weeks.  They 
are  located  in  restaurants,  hotels  and  other  public 
places  and  are  operated  by  depositing  a  five-cent 
piece  in  a  slot.  The  external  appearance  of  these 
machines  is  illustrated  in  Fig.  2,  while  the  construc- 
tion of  the  apparatus  is  shown  diagrammatically  in 
Fig.  I.  A  view  of  the  rear  of  the  machine,  with 
the  parts  exposed,  is  given  in  Fig.  3.  The  machine 
is  the  invention  of  Jacob  M.  Hunter,  to  whom  a 
patent  was  issued  on  March  nth.  It  consists,  briefly, 
of  a  fluoroscope  in  combination  with  X-ray  exciting 
apparatus  and  is  intended  primarily  to  be  used  by 
the  public,  for  experimenting  with  or  noting  phe- 
nomena of  the  X-rays. 

In  Fig.  2(B)  represents  a  Crookes  tube,  supported 
by  a  clamp  (B')  and  a  bracket  (B").  (C)  is  an 
ordinary  induction  coil,  the  secondary  of  which  is 
connected  to  the  Crookes  tube.  The  primary  circuit 
is  connected  with  the  circuit-interrupter  (a),  and  the 
batteries  (D)  (D).  The  coin-controlled  mechanism 
is  shown  at  (H),  (E)  and  (F).  The  support  above 
the  Crookes  tube  is  of  box  form,  having  open  ends 
which  allow  a  hand  or  any  small  article  to  be  readily 
inserted  between  the  fluoroscope  screen  and  tube. 

The  machine  may  be  operated  by  inserting  a  coin 
into  the  coin   chute  and  actuating  the  handle    (E'). 


Chicago  Traction  Matters. 

Some  time  ago  George  F.  Harding  of  Chicago 
made  an  offer  to  the  Chicago  council  committee  on 
local  transportation,  stating  that  he  would  give 
$5,000,000  for  the  privilege  of  operating  cars 
throughout  the  city.  .\  second  offer  has  now  been 
made  by  C.  At.  Hcrtig  of  St.  Cloud,  Minn.,  who  is 
said  to  be  backed  by  large  money  interests  of  the 
Northwest  and  Canada.  Mr.  Hertig  wants  a  lease 
of  the  streets  with  an  indefinite  term  of  years  for 
the  franchise,  terminable  whenever  the  city  is  dis- 
satisfied with  the  service.  He  offers  a  three-cent 
fare  with  universal  transfers.  He  is  willing  to  con- 
sider all  contracts  now  existing  and  will  parallel 
tracks  if  necessary.  If  the  council  wants  a  five- 
cent  fare  Mr.  Hertig  says  he  will  give  the  city 
40  per  cent,  of  the  gross  receipts.  If  a  four-cent 
fare  is  decided  upon  then  he  will  give  20  per  cent,  of 
the   gross    receipts    as   compensation. 

The  feeling  in  financial  circles  in  Chicag*  is  that 
the  Chicago  City  Railway  company  and  the  Union 
Traction  company  are  getting  nearer   together  con- 
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DiaKram  of  Apparatus. 


Fig.  2.     FroDt  View. 
COIN  CONTROLLED   XRAV   MACHINE. 


This  sets  in  action  a  spring  mechanism  which  closes 
the  primary  circuit  during  the  period  of  revolution 
of  a  contact  wheel.  Immediately  upon  the  closing 
of  the  primary  circuit  the  induced  current  of  the 
secondary  circuit  begins  the  excitation  of  X-rays, 
and  by  the  time  the  contact  wheel  has  completed  a 
small  fraction  of  one  revolution  the  X-rays  are 
being  produced  in  great  enough  abundance  to  enable 
the  operator  to  view  the  representation  or  shadow 
of  the  bony  structure  of  the  hand  or  of  any  article 
impervious  to  the  passage  of  X-rays  which  may  be 
placed  between  the  fluoroscope  screen  and  the 
tube.  When  the  contact  wheel  completes  its  revo- 
lution the  primary  circuit  is  opened  and  the  ex- 
citation of  the  X-rays  ceases.  Arranged  on  top  of 
the  casing  is  a  semi-circular  wooden  box  containing, 
in  different  compartments,  metal  obiects,  the  parts 
of  a  watch,  etc.  The  box  is  pivoted,  so  that  it  can 
be  swung  under  the  screen,  and  the  different  objects 
viewed  through  the  wooden  cover  by  means  of  the 
rays. 

Mr.  Hunter's  patent  was  originally  assigned  to 
William  T.  Blaine,  but  now  all  the  patent  rights 
are  owned  by  the  American  X-ray  company  of  Chi- 
cago, which  manufactures  the  machines.  About  40 
of  the  machines  are  now  in  use  in  Chicago  and 
neighboring  cities,  and  they  have  proved  very  popu- 
lar. 


stantly  and  that  during  the  present  year  a  consoli- 
dation of  the  two  companies  will  be  effected,  as  it  is 
believed  they  can  do  more  in  concert  in  a  settle- 
ment of  the  franchise-extension  question  than  they 
can  do  singly. 

The  Chicago  City  Council  at  a  meeting  on  March 
i8tli  unanimously  adopted  resolutions  asking  the  lo- 
cal traction  companies  to  enter  into  negotiations  with 
the  city  for  renewal  of  their  franchises.  In  the  event 
of  the  failure  or  refusal  of  the  companies  to  do  so 
by  June  isth  next  it  was  declared  the  sense  of  the 
council  that  the  city  should  grant  the  traction  privi- 
leges to  other  persons  or  corporations.  The  debate 
on  the  traction  question  was  postponed  until  the 
next  council  is  seated. 


The  Watkins  (N.  Y.)  and  Eastern  Railroad  com- 
pany has  been  incorporated,  with  $10,000  capital 
stock,  to  operate  an  electric  railway.  F.  W.  Wardell. 
J.  A.  and  W.  W.  Clute  of  Watkins  are  the  incorpo* 
rators. 


Automatic  Weighing  Machine. 

An  electrical  machine,  automatically  weighing  out 
tea  by  the  pound  at  the  rate  of  16  pounds  per  min- 
ute, is  a  novelty  which  is  in  use  in  Canada.  This 
machine  is  Driver's  automatic  weighing  machine, 
made  in  London.  It  is  operated  by  a  small  electric 
motor.  From  a  hopper  on  the  floor  above,  con- 
taining about  1,000  pounds  of  tea,  the  tea  passes 
through  a  funnel,  at  the  bottom  of  which  are 
automatic  jaws,  which  close  the  moment  a  pound 
of  tea  has  fallen  upon  the  pan  of  the  scales  below. 
Then  the  moment  a  package  to  receive  the  tea  has 
been  pressed  under  the  pan,  the  latter  dumps  the 
pound  of  tea  into  it,  and  another  pan  (there  are 
two  pans  which  revolve)  comes  up  under  the  jaws 
of  the  funnel,  which  open  and  let  another  pound 
fall  through,  and  so  on,  automatically.  The  machine 
is  intricate,  hut  is  said  to  be  so  well  adjusted  that 
it  does  its  work  with  the  utmost  nicety  and  pre- 
cision. Its  speed  can  be  regulated,  and  it  can  be 
adjusted  to  different  weights. 


New  York  Notes. 

New  York,  March  15. — Among  late  suggestions 
for  the  relief  of  the  Brooklyn  Bridge  congestion  is 
that  of  William  Hildenbrand,  and  it  is  apparently 
a  plausible  scheme.  Mr.  Hildenbrand  is  chief  engi- 
neer of  the  Roebling  Sons'  company,  which  ha";  the 
contract  for  the  cable  work  on  the  new  East  River 
bridge.  His  plan  is  to  double  the  capacity  and 
strength  of  the  bridge  by  a  double-deck  arrange- 
ment suspended  from  new  sets  of  cables,  all  of 
which  could  be  erected  at  an  expense  of  about 
$4,000,000,  without  interfering  with  the  present 
travel  on  the  bridge  and  without  increasing  the 
maximum  pressure  on  the  masonry.  Mr.  Hilden- 
brand's  plan  is  thought  to  be  superior  to  Mr.  Lin- 
denthal's  scheme  in  that  it  provides  for  the  im- 
provement of  the  bridge  throughout  its  whole 
length,  and  will  be  a  means  of  making  the  trip 
across  the  bridge  more  expeditious.  It  is  announced 
on  what  is  considered  good  authority  that  within 
the  next  30  days  the  Brooklyn 
Rapid  Transit  company  would 
be  operating  35  per  cent,  more 
trolley  cars  across  the  Brook- 
lyn Bridge  than  are  operated 
at  the  present  time.  Four  loops, 
in  addition  to  those  now  in  use 
at  the  Manhattan  terminal,  are 
contemplated. 

Unless  the  plans  of  the  engi- 
neers miscarry,  cars  will  be 
running  through  the  Rapid 
Transit  tunnel  late  in  the  fall 
of  1903.  The  third  pair  of 
subway  headings  have  met  un- 
der the  east  side  of  Park  av- 
enue, about  half-way  between 
Thirty-eighth  and  Thirty-ninth 
streets.  Already,  nearly  $14,- 
000.000  has  been  paid  to  tunnel 
contractors.  The  subway  sta- 
tion at  the  Circle — Eighth  av- 
enue, Broadway  and  Fifty- 
ninth  street — is  compleed,  and 
work  is  far  advanced  on  the 
stations  at  Fiftieth  street  and 
Broadway,  Twenty-eighth 
street  and  Fourth  avenue. 
Spring  and  Elm  streets,  One- 
hundred-and-tenth  street  and 
Lenox  avenue  and  One-hun- 
dred-and-third  street  and 
Broadway.  No  two  stations 
on  the  subway  are  to  be  alike. 
Differences  in  color  and  in 
mural  designs  will  distinguish 
each  from  all  the  rest  so  thor- 
oughly that  one  who  becomes 
accustomed  to  traveling  under- 
ground will  not  have  to  look 
for  written  signs. 

In  spite  of  the  pressure 
brought  to  bear  upon  Mayor 
Low  to  persuade  him  to  oppose 
the  Apgar  bill,  which  su- 
perseded the  Wainwright  bill, 
and  provides  for  the  changing 
of  power  in  the  New  York 
Central  tunnel  from  steam  to 
electricity  or  compressed  air  by 
May  I,  1905,  the  bill  has  been 
approved  by  him,  in  a  letter 
to  the  Assembly  railroad  com- 
mittee. The  Apgar  bill  will 
undoubtedly    be    passed    by    the    state    Senate. 

On  last  Tuesday,  for  the  first  time  since  the 
change  of  power  on  the  Second  avenue  elevated 
line,  all  the  trains  were  moved  by  electricity.  The 
trains  were  run  on  the  regular  schedule  time  of  one 
every  four  minutes  all  through  the  day.  In  order 
to  keep  these  trains  moving  the  powerhouse  is  run- 
ning on  full  time,  24  hours  a  day.  It  is  expected 
that  the  service  on  the  Third  avenue  line  will  be 
changed  to  electricity  within  six  weeks,  or  as  soon 
as  sufficient  equipment  has  been   received. 

Nearly  2,000  employes  of  the  Brooklyn  Rapid 
Transit  company  met  last  night  in  the  central  di- 
vision stables,  on  Bergen  street,  near  Albany  ave- 
nue, and  organized  a  society  to  be  known  as  the 
Brooklyn  Rapid  Transit  Benefit  association.  Presi- 
dent (ireatsinger  of  the  Brooklyn  Rapid  Transit 
system   was  named  president  of  the  new  association. 

M.  L.  G. 
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Fig.  3.    Rear  View,  Showing  Parts. 


New  England  News. 


Boston,  March  14. — At  a  recent  hearing  before  the 
Massachusetts  Railroad  Commissioners,  one  of  the 
counsel  for  interested  parties  intimated  that  the 
Berkshire  Street  Railway  company  and  the  Pitts- 
field  Electric  Street  Railway  company  would  soon 
consolidate. 

The  Andover  Electric  Light  company  and  the 
Lowell  Electric  Light  and  Power  corporation  have 
signed  contracts  whereby  the  latter  company  will 
furnish  all  the  current  used  by  the  Andover  com- 
oany.  Stone  &  Webster  are  the  owners  of  the 
Lowell  company,  which  has  a  capital  of  $500,000,  and 
two  miles  of  the  wires  of  the  Andover  company, 
whose  wires  have  been  built  to  West  Andover  within 
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The  remaining  two  miles  will  be  completed  as  soon 
as  possible. 

i  he  Suburban  Street  Railway  company,  successoi" 
to  the  Newton  Street  Railroad  company,  has  bought 
the  Parmenter  Crayon  company's  buildings  in 
\\  altham,  iV'Iass.,  situated  near  the  plant  of  the 
Waltham  Gas  and  Electric  Light  company,  which 
furnishes  power  to  the  suburban  company.  The 
latter  recently  acquired  a  controlling  interest  in  the 
stock  of  the  gas  and  electric  light  company.  The 
Suburban  company  proposes  to  erect  a  large  power 
house  on  the  site  of  the  Parmenter  buildings. 

The  Massachusetts  Institute  of  Technolog>'"s  new 
electrical-engineering  and  physics  laboratories  are  to 
be  on  Clarendon  street.  It  is  believed  they  will  be 
the  largest  laboratories  of  their  kind  in  the  world. 

President  Hall  of  the  New  York,  New  Haven  and 
Hartford  Railroad  company  has  given  out  the  con- 
tract for  the  extension  of  the  Stamford  street  rail- 
way from  Stamford  to  Greenwich,  Conn.  The  ex- 
tension will  be  four  miles  long.  New  car  barns  will 
be  constructed  on  the  property  of  the  railroad  com- 
pany and  a  new^  brick  building  will  be  used  as  the 
headquarters  of  the  Stamford  Street  Railway  com- 
pany and  the  Stamford  Branch  of  the  Railroad  com- 
pany. There  is  much  activity  among  the  electric 
railway  companies  in  the  vicinity  of  New  Haven, 
Conn.  The  Meriden  street  railway  will  probably  be 
extended   next   summer. 

There  has  been  favorable  progress  toward  the  con- 
solidation of  the  Union  Traction  company,  capital- 
ized at  $8,400,000;  the  Providence  Gas  company,  cap- 
italized at  $5,000,000,  and  the  Narragansett  Electric 
Lighting  company-,  capitalized  at  $2,750,000,  all  of 
Rhode  Island.  It  is  proposed  to  incorporate  a  com- 
pany to  absorb  the  three  companies  and  guarantee 
fi.xed  dividends.  L^nited  States  Senator  Nelson  W. 
Aldrich,  president  of  the  Union  Traction  company, 
and  Marsden  J.  Perry,  president  of  the  Narragansett 
Electric  Lighting  company,  are  the  prime  movers  in 
the  proposed  consolidation.  H.  Martin  Brown,  Ste- 
phen O.  Edwards  and  J.  Edward  Studley  of  Provi- 
dence have  applied  to  the  Rhode  Island  Legislature 
for  incorporation  under  the  name  of  the  Rhode  Island 
company,  with  a  capital  of  $2,000,000,  all  paid  in ; 
par  value,  $100  per  share.  It  is  stated  that  the 
Widener-Elkins  syndicate  is  interested,  and  that  it  is 
proposed  to  consolidate  other  southern  New  England 
companies. 

The  Perkins  Electric  Switch  Manufacturing  com- 
pany, manufacturer  of  electric  supplies,  which  em- 
ploys 240  people,  will  permanently  close  its  Hartford 
Conn.,  plant  this  week,  and  transfer  its  works  to 
Bridgeport,  thus  concentrating  its  interests.  The 
company  will  retain  all  of  its  Hartford  employes 
who  wish  to  remain  with  it. 

The  Connecticut  Railway  and  Lighting  company 
has  survej'ed  the  route  and  purchased  the  necessary 
private  property  for  its  electric  railway  between 
Waterburj^  and  Southington,  Conn.,  via  Wolcott — 
the  connecting  link  between  Waterbury  and  Hart- 
ford. 

The  Rockville  (Conn.)  Gas  and  Electric  company 
has  increased  its  capital  stock  from  $70,000  to  $95.- 
000. 

Prof.  A.  E.  Dolbear  delivered  a  lecture  on  wire- 
less telegraphy  before  the  Men's  Club  of  the  Med- 
ford  Hillside  tjniversalist  Church  at  S'ledford,  Mass., 
last  Wednesday.  Fifteen  years  ago  Professor  Dol- 
bear obtained  a  patent  on  the  first  device  for  wire- 
less telegraphy  invented   in  this   country. 

L^nited  States  Circuit  Court  Judge  Colt  has  or- 
dered the  auction  sale  of  all  the  assets  and  prop- 
erty of  the  Van  Choate  Electric  company.  The  sale 
will  occur  on  .April  14th  at  the  office  of  the  United 
States  marshal  in  Boston. 

On  April  1st.  the  Postal  Telegraph  company  will 
reduce  its  tariff  from  all  New  England  points  to  all 
points  in  Arkansas  from  75  and  five  to  60  and  four, 
day  rate,  and  from  60  and  four  to  50  and  three, 
night  rate.  B. 


Canadian  Intelligence. 

Toronto,  March  15. — The  Toronto  Suburban  Elec- 
tric Railway  company  has  secured  from  the  council  of 
Etobicoke  the  right  to  carry  freight,  as  well  as  pas- 
sengers, and  right  to  extend  its  line  to   Somerville. 

The  Shawinigan  Falls  Terminal  Railway  (company 
is  seeking  incorporation,  with  pow-er  to  build  and 
operate  an  electric  railway  in  the  town  of  Shawini- 
gan Falls  and  parish  of  St.  Boniface,  with  head  office 
in  Montreal,  and  to  extend  to  any  or  all  parts  of 
St.  Maurice  and  Champlain.  The  capital  stock  of 
the  company  is  $200,000.  John  Edward  Aldred  and 
W.  C.  Johnson  of  Montreal  are  among  the  incorpo- 
rators. 

'  ^p  Montreal  Street  Railway  company  has  decided 
to  issue  $1,500,000  worth  of  4-^  per  cent,  bonds  to 
shareholders  at  par,  pro  rata  to  their  holdings  of 
stock   on    April    15th. 

The  Dominion  government's  annual  Blue  Book, 
just  issued,  shows  that  up  to  June  last  there  were 
675  miles  of  track  of  electric  railways  in  operation, 
with  paid-up  capital  of  $39,076,019 :  gross  earnings 
of  $5,758,283.  working  expenses  of  $3,435,163,  net 
earnings  of  $2,333,120.  The  street  railways  in  cities 
report  the  following  number  of  passengers  carried 
during  the  year ;  Montreal.  45,833,652 ;  Toronto, 
.57.620.583:  Ottawa.  7.469.304:  Quebec,  3.715.675; 
Hamilton.  .•?.693.677:  Winnipeg.  3.196.489:  Halifax. 
2.908.81 1 :    St.   John,    1,710,223. 

The  Toronto  Street  Railw-ay  compam''s  receipts 
for  February  were  almost  double  those  of  the  same 
month  in  1897.  being  $128,668.75.  against  $70,088.06. 
The    city's    percentage    of    the    February,    1901,    re- 


ceipts   amounts    to   $10,293.50,    and    in    1897    it .  was 
$5,607.04.  H. 

Ottawa,  Ont.,  March  15. — M.  P.  Davis  of  Ottawa, 
contractor,  is  reputed  to  be  at  the  head  of  the  new 
Provincial  Light,  Heat  and  Power  company  which 
is  seeking  incorporation  from  the  Quebec  Legisla- 
ture. Mr.  Davis  and  his  associates  were  unsuccess- 
ful tenderers  for  the  civic  lighting  of  Montreal  last 
fall.  The  new  company  appears  to  be  the  same  as 
the  St.  Lawrence  Power  company,  incorporated  in 
May   last. 

The  ambition  of  the  city  of  Toronto  to  acquire 
and  distribute  electric  power  from  Niagara  Falls 
has  been  rudely  nipped  in  the  bud  by  the  municipal 
committee  of  the  Ontario  legislature,  and  the  city's 
bill  was  thrown  out.  The  civic  mathematician  and 
electrician  had  been  at  work  for  some  weeks,  and 
had  come  to  the  conclusion  that  Toronto  could  sup- 
ply local  manufacturers  with  power  from  Niagara 
at  rates  which  would  put  existing  power  companies 
out  of  business.  W. 

From  the  Buckeye  State. 

Columbus,  Ohio,  March  15. — The  bill  limiting  the 
workday  of  street-railway  employes  to  10  hours 
has  been  reported  to  the  House  of  Representatives 
amended  to  make  it  read  12  hours  a  day. 

The  Akron-Alliance  Connecting  Railroad  company 
has  been  incorporated,  with  a  capital  stock  of  $100,- 
000,  to  build  a  line  between  Akron  and  Alliance,  and 
the  incorporators  are  Robert  D.  Gibby,  Hugh  Berk- 
ley,   Henry    Shoffer   and    others. 

The  Western  Ohio  Electric  Railway  company  has 
opened  its  line  between  Lima  and  St.  Marys. 

Cleveland  and  eastern  capitalists  are  securing  the 
right-of-way  between  Sharon  and  Warren  for  an 
electric  line.  The  distance  is  28  miles.  At  this  time 
it  cannot  be  ascertained  who  is  at  the  head  of  the 
movement. 

The  commissioners  of  Cuyahoga  County  have 
granted  Fred  W.  Green  a  franchise  for  an  electric 
line  through  the  county.  Mr.  Green  is  promoting  a 
line  from  Akron  to  Cleveland.  It  is  said  that  Sum- 
mit County  officials  have  revoked  the  franchise  of 
T.  L.  Childs  over  the  same  route  and  that  Mr.  Green 
will    now    ask    that   a    franchise    be    granted   him. 

The  restraining  order  against  the  City  Council 
of  Miamisburg  to  prevent  the  grant  of  a  franchise 
to  a  heat,  light  and  power  company  has  been  dis- 
solved. The  proposed  company  is  willing  to  pur- 
chase the  electric-light  plant  there  which  belongs 
to   the  city. 

The  Cincinnati,  Newport  and  Covington  Light 
and  Traction  company  has  been  incorporated  in 
New  Jersey,  with  an  authorized  capital  stock  of  $10,- 
000,000,  by  H.  W.  Clark  and  J.  C.  Conners  of  New 
York  and  E.  T.  McLaughlin  of  Jersey  City.  The 
new  company  takes  over  the  properties  of  the  Cin- 
cinnati, Newport  and  Covington  electric  lines  and 
the  Union  Light,  Heat  and  Power  company,  which 
owns  the  lighting  plants  in  the  towns  of  Covington 
and  Newport.  James  C.  Ernst,  wdio  is  president  of 
both  companies,  becomes  president  of  the  new  com- 
pany ;  George  M.  Abbott,  secretary  and  treasurer 
of  the  old  companies,  takes  the  same  position  with 
the  new  companies.  The  gentlemen  above  named 
and  James  M.  Hutton,  Julius  Fleischmann.  J.  S. 
Trevor,  Henry  Burkhold,  C.  W.  Wetmore,  Charles 
R.  Sheldon  of  Cincinnati  and  Henry  Rodman  of 
New  Jersey  are  the  directors. 

A  meeting  of  the  stockholders  of  the  Cleveland, 
Painesville  and  Eastern  Railroad  company  will  be 
held  at  the  office  of  the  company  in  the  Electric 
building,  Cleveland,  on  April  15th,  to  vote  upon 
an  increase  of  the  capital  stock  from  $1,500,000  to 
$2,000,000.  The  money  will  be  used  in  completing 
certain  portions  of  the  road  and  in  liquidating  debts. 

The  consolidation  of  the  Columbus  Edison  Elec- 
tric Light  company  and  the  Columbus  Electric  com- 
pany is  under  way.  Emerson  McMillin  of  New 
York  owns  a  very  large  portion  of  the  stock  of  both 
companies,  and  it  is  his  desire  that  they  be  operated 
under  one  management.  A  meeting  will  be  held  in 
Jersey  City  on  March  21st  for  the  purpose  of  rati- 
fying the  action  taken  by  the  directors  a  few  days 
ago. 

The  Toledo,  Bowling  Green  and  Southern  Rail- 
way company  has  inaugurated  a  freight  service  be- 
tween Toledo  and  Findlay.  Light  freight  and  ex- 
press matter  will  be  carried.  O.  M.  C. 


Information  from  Indiana. 

Indianapolis,  March  17. — A  new  electric  railway 
is  projected  to  run  from  Kokomo  to  Burlmgton, 
Flora,  Delphi  and  Brookston.  This  line  will  cross 
a  country  void  of  railroads  at  present  and  will  prove 
a  great  benefit. 

The  Union  Traction  company  is  going  ahead  ' 
with  plans  and  collecting  material  for  a  road  from 
Indianapolis  to  Kokomo  by  way  of  Noblesville, 
Cicero,  Arcada,  Tipton  and  other  points  where  the 
company  has  recently  obtained  franchises,  regard- 
less of  the  fact  that  the  Central  Traction  company 
is  now  well  along  with  the  construction  of  a  line 
over  the  same  route.  This  company  is  now  pushing 
the  work  of  constructing  a  line  from  Elwood  to 
Tipton  and  will  begin  work  on  the  Tipton  division 
of  the  above-named  line  this  week. 

Fire  destroyed  the  machinery  supply  house  and 
machine  shops  of  the  Union  Traction  company  at 
.Anderson  on  the  14th  inst.  The  fire  originated 
from  electric  wires.  The  loss  will  aggregate  $15,- 
coo,  with  $5,000  insurance. 

Judge  Baker  of  the  United  States  Court  has 
written  an  opinion  in  support  of  his   ruling  on  the 


Logansport  exclusive-right  question,  the  gist  of 
which  is  that  a  city  council  cannot  give  away  the 
people's  heritage  in  the  streets  in  perpetuity.  Hence, 
the  council  may  grant  franchise  rights  to  other  elec- 
tric railway  companies  to  use  streets  not  occupied 
by  the   local   contending  company. 

The  Lafayette  and  Indianapolis  Rapid  Transit 
company  has  made  application  for  a  franchise 
through  Marion  County  to  the  city  limits  of  In- 
dianapolis. The  commissioners  will  grant  the  right. 
This  same  company  was  granted  a  franchise  through 
the  town  of  Thorntown  in  consideration  of  the 
power  house  being  built  there,  otherwise  the  con- 
sideration is  $8,000  cash. 

Steel  rails  are  being  delivered  daily  at  Michigan 
City  for  the  Chicago  and  South  Shore  Electric 
Railways  company's  line  now  building  from  Michi- 
gan Ctiy  to  Laporte,  franchise  rights  having  been 
granted  by  both  cities. 

The  New  Albany,  Jeffersonville  and  Sellersburg 
Rapid  Traction  company  has  petitioned  the  New 
Albany  council  for  a  right-of-way  to  the  streets  in 
order   to  reach  the   center  of  the  city. 

Operating  at  a  net  rate  estimated  at  from  six  to 
10  cents  a  thousand  watts,  as  compared  with  the 
Indianapolis  rate  of  10  cents  a  thousand  watts,  the 
new  municipal  electric  plant  at  Richmond,  Ind., 
promises  to  make  good  profits.  A  Richmond  capi- 
talist believes  there  is  a  profit  in  light  at  three 
cents  a  thousand  watts,  and  has  offered  to  run  the 
city  plant,  selling  light  at  wholesale  at  that  rate. 
Ihe  city  will  reject  the  offer,  preferring  to  make 
the  profit   itself. 

The  Arcadia  Brick  company  has  installed  an  elec- 
tric power  plant,  and  will  haul  all  the  clay  from 
the  clay  fields  to  the  mill,  and  all  the  finished 
product  from  the  kiln  to  the  railroad  by  electric 
cars.  It  is  said  to  be  the  most  complete  plant  of 
the  kind   in  the    country.  p. 


Southern  Developments. 

Charlotte,  N.  C,  March  15.— More  than  $800,000 
of  the  stock  has  been  subscribed  to  the  Dan  River 
Power  and  Manufacturing  company  at  Danville, 
Va.  An  order  of  the  court  has  been  obtained  for 
the  erection  of  the  dam,  and  a  corps  of  surveyors  is 
now  at  work  on  the  property.  A  large  part  of  the 
power  generated  will  be  used  by  cotton  mills. 

A  scheme  has  been  on  foot  for  quite  a  while  for 
an  electric  railway  between  Charleston  and  Sum- 
merville,  S.  C.  Now  the  Magnolia  Electric  Railway, 
Light  and  Power  company  has  applied  for  a  char- 
ter at  Summerville,  with  capital  of  $5,000,  and  priv- 
ilege of  increasing  to  $1,000,000.  James  L.  Brump, 
Robert  J.  Smith  and  Gilmer  T.  Thomas,  all  of 
1  roy,   Ohio,   are  the  incorporators. 

J.  r.  Crass  and  associates  of  Chattanooga,  Tenn., 
have  obtained  a  franchise  for  building  an  electric 
street-railway  system  in  New  Decatur,  Ala. 

The  directors  of  the  Nashville  and  Columbia  and 
Nashville  and  Gallatin  electric  railwavs,  at  a  meet- 
ing at  Nashville,  Tenn.,  elected  as  president  Frank 
Haskell  of  Pittsburg;  treasurer,  C.  W.  Ruth  of  Pitts- 
burg; general  manager,  J.  H.   Connor  of  Nashville. 

'Ihe  City  Council  of  Orangeburg,  S.  C,  has  voted 
a  contract  to  the  Gamewell  Fire-alarm  Telegraph 
company  for  a  modern  fire-alarm  system.  L. 

Texas  and  Mexico. 

Austin,  Texas,  March  14. — There  are  a  number  of 
interurban  electric-railway  projects  on  foot  in  Te.xas, 
among  them  being  the  proposed  construction  of  a 
line  between  Belton  and  Temple.  The  necessary 
tranchises  have  been  granted,  and  it  is  said  that  the 
work  of  constructing  the  line  will  soon  begin.  The 
North  Te.xas  Traction  company,  which  is  building 
a  line  of  electric  road  between  Fort  Worth  and  Dal- 
las, will  soon  have  it  completed  and  ready  for  op- 
eration. There  is  also  a  project  under  way  for 
building  electric  lines  between  Paris,  "Texas,  and 
some  ot  the  thriving  smaller  towns  situated  in  that 
immediate  territory.  The  most  important  of  these 
enterprises,  however,  with  the  exception  of  that  of 
the  North  Texas  Traction  company,  is  soon  to  be 
undertaken  in  East  Texas,  a  corporation  called  the 
Beaumont,  Port  Neches  and  Port  Arthur  Railway 
company  having  just  been  organized  for  the  pur- 
pose of  building  an  electric-railway  system  in  Beau- 
mont and  between  that  city  and  the  towns  of  Port 
Arthur  and  Port  Neches.  Port  Arthur  is  about  25 
miles  south  of  Beaumont,  while  Port  Neches  is  about 
the  same  distance  away.  The  company  has  a  capita! 
stock  of  $700,000,  and  its  general  offices  are  located 
at  Beaumont.  The  incorporators  are  C.  E.  Baker, 
G.  A.  Noel  and  Joseph  McCollum  of  Webb  City,  Mo. ; 
H.  J.  Hopkins  of  Buffalo,  N.  Y.,  S.  M.  Scott  of 
Beaumont  and  Ira  Scott  of  Orange  Texas.  It  is 
announced  that  the  work  of  constructing  this  system 
of  railway  will  commence  immediately  and  be  pushed 
to  completion  as  rapidly  as  possible. 

The  automobile  is  to  be  introduced  in  a  remote 
part  of  West  Texas,  in  the  heart  of  the  sparsely 
settled  cattle-raising  country.  A  contpany.  called 
the  San  Angelo  Rapid  Transit  company,  and  having 
a  capital  stock  of  $10,000,  has  just  been  organized 
for  the  purpose  of  establishing  and  operating  regular 
lines  of  automobiles  in  the  town  of  San  Angelo  and 
between  that  place  and  smaller  towns  of  the  sur- 
rounding country. 

E.  H.  R.  Green,  general  manager  of  the  Texas 
Midland  railroad,  with  headquarters  at  Midland, 
Texas,  has  received  a  patent  on  an  improved  wireless- 
telegraph  system  which  he  says  can  be  put  to  prac- 
tical  use   for  dispatching  trains   on  the  railways  of 
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the  counto'-  He  has  ordered  the  necessary  equip- 
ment and  will  install  the  new  system  on  the  Texas 
Midland  railroad.  Mr.  Green,  who  is  a  son  of  Mrs. 
Hettie  Green,  is  of  a  scientific  turn  of  mind,  and  has 
already  invented  some  very  useful  railway  appliances. 

It  is  announced  that  Sir  Weetman  Pearson,  the 
English  contractor,  who  acquired  the  existing  horse 
street-railway  property  of  Vera  Cruz  several  months 
ago,  has  arranged  to  equip  it  with  electric  powei 
at  an  early  date.  The  necessary  machinery  and  new 
cars  have  been  ordered  from  England. 

An  American  syndicate  has  been  organized  by  J.  J. 
Moylan  of  the  City  of  Mexico  for  the  purpose  of 
constructing  and  operating  a  new  electric  street-rail- 
way system  in  that  city  and  to  the  suburbs  of  Tacu 
baya  and  Chapultepec.  It  is  said  that  the  company 
will  have  a  capital  stock  of  $1,000,000.  Mr.  Moylan 
went  to  New  York  city  a  few  days  ago  for  the 
purpose  of  arranging  the  plans  for  carrying  into 
effect  the  important  enterprise. 

Teagarden  &  Schumate  of  Austin,  Texas,  have  re- 
ceived the  contract  for  supplying  the  several  state 
institutions   with   10,000  incandescent  lamps. 

The  town  of  Acambay.  Mexico,  has  just  been 
equipped  with  a  new  electric-light  plant.      W  .D.  H. 


Northwestern  Notations. 

Minneapolis,  March  15. — E.  L.  Wilson  &  Co.  of  St. 
Paul  have  bought  the  I'.  L.  Hull  electrical  supply 
business   in   Marshalltown,   Iowa. 

The  engineer  of  the  library  building  in  Sioux  City, 
Iowa,  announces  to  the  council  that  the  lighting 
plant  is  worn  out  and  requires  a  new  boiler,  dynamo 
and  engine. 

The  city  of  Iowa  Falls,  Iowa,  and  the  electric 
light  company  are  figuring  on  a  new  contract  for 
street  lighting,  to  do  away  with  arc  lamps  and  place 
all  lights  on  an  incandescent  basis. 

The  Hughes  Electric  Light  company  of  Bismarck, 
N.  D.,  contemplates  putting  on  a  day  current  and 
furnishing  electric  power. 

J.  W.  Stead  has  been  granted  a  franchise  at  Anoka, 
Minn.,    for   an  incandescent  lighting  plant. 

The  Minnesota  Midland  Electric  Railway  com- 
pany announces  its  intention  to  increase  its  capital 
stock  from  $100,000  to  $300,000,  for  the  purpose  of 
constructing  electric  lines  from  Little  Falls,  Minn. 

The  British  Columbia  Electric  Railway  company 
of  New  Westminster,  B.  C,  will  erect  car  shops 
there  and  will  build  all  cars  for  the  system  at  that 
place. 

A  jury  at  Charles  City,  Iowa,  has  awarded  a 
verdict  of  $4,000  damages  to  Samuel  Pates  against 
the  New  Hampton  (.Iowa)  Electric  Light  company 
for  the  death  of  his  son,  who  was  killed  by  touching 
a  guy  wire  of  the  company  which  was  in  contact 
with  a  poorly  insulated  electric-light  wire. 

The  Board  of  Water  Commissioners  of  St.  Paul 
will  sue  the  street-railway  company  for  $750,000 
damages  to  the  water  pipes  ruined  by  electrolysis. 
The  courts  will  be  asked  to  compel  the  company  to 
change  its  system  of  returning  the  current  to  its 
power  house  so  that  further  damage  may  be  averted. 

'The  Creston  Electric  Railway,  Light,  Heat  and 
Power  company  has  filed  articles  of  incorporation  at 
Creston,  Iowa.  This  company  proposes  to  build  a 
line  from  Creston  to  Macksburg  and  will  start  work 
at  once.     Its  capital  stock  is  $750,000. 

J.  H.  Collins  of  Chicago  has  made  a  proposition 
at  Mankato,  Minn.,  to  build  a  local  street-railway 
line  and  an  interurban  line  to  St.  Peter  by  way  of 
Kasota.  and  to  put  in  a  competing  lighting  plant. 
He  requires  an  eight-year  contract  for  lighting  the 
streets,  and  $45,000  in  stock  to  be  subscribed  by 
Mankato  parties.  The  cost  of  the  plant  is  placed  at 
$300,000.  At  a  mass  meeting  held  in  Mankato  the 
proposition   was   indorsed. 

The  Twin  City  Rapid  Transit  company  has  re- 
ceived the  storage  batteries  for  its  St.  Paul  division 
and  is  installing  them  as  rapidly  as  possible.  They 
will  be  in  use  before  the  end  of  the  month.  A 
similar  battery  is  being  installed  in  Minneapolis,  and 
April  I  St  will  see  the  system  in  both  cities  iiv  shape 
to  handle  traffic  during  the  busy  hours  without 
delays. 

The  county  commissioners  at  Deadwood,  S.  D., 
have  granted  franchises  for  an  interurban  line  to 
Lead  and  Spearfish  to  three  different  parties, 
i.  e..  to  John  Wolzmuth  and  T.  N.  Matthews,  to 
Milton  C.  Connors  and  to  a  board  of  trustees  named 
by  the  people  of  Deadwood  and  Spearfish.  The 
county  board  refused  to  show  any  partiality  and 
imposed  upon  all  that  work  should  be  begun  by 
July  1st  of  this  year  and  the  road  shall  be  com- 
pleted   within   one   year   from    that   time. 

Thomas  Van  Tuyl  seeks  a  franchise  for  an  elec- 
tric lighting  plant  for  Columbus  Junction,  Iowa. 
The  voters  will   pass  upon  the  request  March   31st. 

R. 


Beyond  the  Rockies. 

Salt  Lake  City,  March  15. — Carson  City,  Nev., 
will  have  a  new  electric-lighting  and  power  plant, 
principally  for  the  purpose  of  furnishing  day-time 
power  to  contemplated  enterprises.  Surveys  have 
been  made  of  the  falls  in  King's  Canyon,  and  they 
show  that  piping  the  water  for  a  distance  of  two 
miles  will  give  a  pressure  equal  to  about  500  horse- 
power. 

A  company  is  about  to  be  formed  to  build  an 
electric  railroad  from  Carson  City,  Nev.,  up  through 
the  Carson  Valley,  connecting  with  the  mining  dis- 
tricts. 

The  Telluride  Power  company  has  been  granted 


right-of-way  for  its  pole  lines  over  state  lands  in 
Cache,  Weber,  Davis,  Salt  Lake  and  Utah  counties, 
Utah. 

By  July  1st  Imperial  City,  Colo.,  will  have  a  new 
waterworks  and  electric-light  plant.  A  company  has 
been  formed  to  erect  the  power  plant  a  short  dis- 
tance from  the  town. 

The  Glenwood  and  Polytechnic  Electric  street-car 
line  of  Fort  Worth,  Texas,  has  been  sold  for  $55,000 
to  F.  H.  Ginn.  The  purchase  is  believed  to  have 
been  made  in  the  interest  of  the  Northern  Texas 
fraction   company. 

.•\  company  has  been  formed,  headed  by  D.  O. 
Mills  of  New  York,  to  supply  electricity  to  Whatcom, 
\\  ash.,  from  a  power  plant  which  will  be  established 
in  the  Cascade  Mountains,  at  the  falls  in  the  Nook- 
sack  River.  The  company  will  complete  a  10,000- 
horsepower  plant  within  one  year,  which  will  be 
doubled  later.  The  company  will  supply  light  and 
power   to  all   the   Puget   Sound   cities. 

Seattle,  Wash.,  will  install  about  200  new  lights 
for  street-lighting  purposes. 

Papers  have  been  filed  for  the  incorporation  of  the 
Juneau-Douglas  Electric  company,  recently  organ- 
ized in  Seattle.  The  company  is  capitalized  for 
$1,000,000  and  its  organizers  are  A.  B.  Tleo  and 
Col.  W.  J.  Southland  of  Alaska  and  W.  E.  Guerin 
of  Seattle,  president  of  the  Seattle  and  San  Fran- 
cisco railroad.  It  is  the  purpose  of  the  company 
to  erect  a  waterpower  plant  at  or  near  Juneau  of 
sufficient  capacity  to  supply  electricity  to  the  amount 
of  5.000  horsepower.  Light  and  power  win  be  fur- 
nished to  the  towns  of  Juneau  and  Douglas  and 
to  many  mines  in  the  vicinity  of  the  two  towns.  In 
addition  to  this  the  company  will  construct  an  elec- 
tric railway  to  connect  the  two  places,  a  distance  of 
six  miles.  It  is  estimated  that  the  plant  which  the 
company  proposes  to  construct  will  cost  about  $750,- 

000. 

An  expenditure  of  about  $2,000,000  is  being  made 
by  the  Portland  (Ore.)  Electric  Railway  company 
in  extensions  and  improvements  of  its  service.  A 
400-horsepower  generator  has  been  installed  at  the 
old  power  house,  and  the  car  barns  and  machine 
shop  are  being  enlarged  so  that  the  company  may 
build   its   own   cars.  C. 


PERSONAL. 


Charles  H.  Crane,  who  has  been  manager  of  the 
Aberdeen,  S.  D.,  office  of  the  Western  Union  Tele- 
graph company,  has  been  transferred  to  the  Sioux 
rails  office,  succeeding  J.  W.  Holt,  who  returns  to 
St.  Paul. 

Charles  H.  Bliven,  superintendent  of  the  Berkley 
and  South  Norfolk  (Va.)  Water  and  Electric  com- 
pany, has  tendered  his  resignation  to  take  effect  the 
first  of  April.  Mr.  Bliven  will  assume  the  position 
of  superintendent  of  the  Norfolk  County  Water 
company. 

Samuel  Wilder,  a  wealthy  resident  of  Rochester. 
N.  Y.,  and  interested  in  the  commercial  exploitation 
of  the  telegraph  in  the  early  days,  like  Hiram  Sibley, 
Don  Alonzo  Watson,  Isaac  R.  Elwood,  Henry 
O'Reilly,  George  H.  Mumford  and  other  citizens  of 
Rochester,  died  on  March    l6th,   aged  78  years. 

William  L.  Elkins,  Jr.,  died  on  March  13th  at 
his  country  home  near  Elkins  Station,  Pa.  He  was 
a  son  of  the  wealthy  traction  magnate  and  was  him- 
self prominently  identified  with  many  business  in- 
terests. He  was  about  38  years  of  age  and  had  been 
ill  for  some  months  with  cerebro-spinal  trouble. 
Among  other  corporations  he  was  connected  with 
the   Allis-Chalmers   company   as   director. 


ELECTRIC  LIGHTING. 

The  Loudoun  Electric  Light  and  Power  company 
of  Leesburg,  Va.,  has  been  incorporated.  Dr.  J.  M. 
Fox  is  a  director. 

The  Electric  Light,  Steam  Heat  and  Power  com- 
pany of  Bellefonte,  Pa.,  has  been  incorporated,  with 
a  capital  stock  of  $1,000. 

The  newly  equipped  electric-light  plant  in  Man- 
nington,  W.  Va.,  is  reported  destroyed  by  fire.  The 
loss   is  said  to  be  $20,000. 

The  Hartwell  Electric  company  of  New  Orleans 
has  been  incorporated,  with  $10,000  capital  stock. 
Charles   H.   Hartwell   is  president. 

F.  English  of  Benton  Harbor,  Mich,  has  secured 
an  electric-lighting  franchise  in  the  town  of  Coloma, 
Mich. 

The  Creston  (Iowa)  Electric  Railway,  Light,  Heat 
and  Power  company  has  been  incorporated,  with 
$750,000  capital  stock.  Captain  E,  G.  Barker  is  pres- 
ident. 

W.  J.  White  has  been  appointed  receiver  for  the 
Plattsmouth  (Neb.)  Gas  and  Electric  company.  It 
is  thought  that  the  city  of  Plattsmouth  will  pur- 
chase  the   plant    for   $30,000. 

The  Secretary  of  the  Navy  has  transmitted  to 
Congress,  to  be  included  in  the  naval  appropriation 
bill  for  the  next  fiscal  year,  a  supplementary  esti- 
mate of  $1,000  for  the  installation  of  electric  lights 
in  the  marine  barracks  at  the  Portsmouth.  N.  H., 
navy  yard. 

Mayor  Rodenbeck  of  Rochester,  N.  Y.,  has  ad- 
dressed the  Common  Council  of  that  city,  calling 
attention  to  the  fact  that  the  existing  contract  for 
lighting  the  city  will  expire  on  July  1st.     At  present 


Rochester  is  paying  $91.25  for  2,000-candlepower 
lamps,  while  Buffalo  has  just  made  a  five-year  con- 
tract at  the  rate  of  $75  a  lamp. 

W.  B.  Baker  of  Waupaca,  Wis.,  has  sold  his  in- 
terests in  the  Waupaca  Electric  Light  and  Railway 
company  to  John  Caughell,  President  Irving  P. 
Lord  and  others.  Mr.  Caughell  succeeds  Mr.  Baker 
as  secretary  and  William  Dressen  will  become 
treasurer  of  the  company.  The  business  of  the 
company  is  in  excellent  condition. 

A  report  from  Colorado  states  that  Clarence  A. 
Powers  of  Chicago  will  build  an  electric-light  and 
power  plant  at  Cripple  Creek  and  that  the  new  com- 
pany, which  he  heads,  proposes  to  reduce  the  cost 
of  service  50  per  cent.,  and  to  introduce  improve- 
ments that  will  enable  the  mine  owners  to  use 
electricity  for  light  and  power  purposes. 

It  is  said  that  the  Egyptian  pyramids  are  to  be 
made  more  accessible  to  tourists  by  the  installation 
of  electric  light.  The  work  will  probably  be  under 
the  direction  of  General  Director  Maspero  of  the 
society  which  has  in  charge  the  preservation  of  the 
antiquities  of  Egypt.  The  experiment  of  lighting 
the  temple  of  Karnak  at  Thebes  by  electricity  has 
met  with  success. 

According  to  a  contract  entered  into  between  the 
city  of  Omaha,  Neb.,  and  the  New  Omaha  Thom- 
son-Houston Electric  Light  company,  the  company 
will  furnish  arc  lamps  at  $94.50  per  year,  providing 
the  city  will  order  at  least  300  such  lamps,  and  it 
will  pay  the  city  a  royalty  of  three  per  cent,  per 
annum  on  its  gross  receipts.  This  is  a  reduction  of 
$20  per  year  per  lamp,  as  the  price  paid  under  the 
old  contract  was  $114.50  per  lamp,  and  the  royalty 
is  also  a  new  feature. 


ELECTRIC  RAILWAYS. 

Charles  L.  Hutchinson  has  resigned  as  a  director 
of  the  Union  Traction  company  of  Chicago.  There 
is  talk  of  dissension  in  the  board  of  directors  of  the 
company. 

Early  on  the  morning  of  March  14th  fire  destroyed 
the  west  barn  of  the  Easton  avenue  car  sheds  of  the 
St.  Louis  Transit  company,  together  with  70  cars 
The  loss  is  estimated  at  $125,000,  fully  insured. 

The  three-cent  street-car-fare  ordinance  was 
passed  finally  by  the  City  Council  of  Cleveland,  Ohio, 
on  the  night  of  March  17th,  there  being  only  two 
dissenting  votes.  Mayor  Johnson,  who  is  interested 
in  the  company,  stated  that  the  operations  of  build- 
ing the  new  lines  will  begin  within  a  month,  the 
consent  of  property  owners  having  been  obtained 
already. 

After  many  months  of  negotiations,  Charles  T. 
Y'erkes  is  reported  to  have  concluded  a  deal  with 
the  Baker  Street-Waterloo  railway,  thus  giving  him 
Lontrol  of  four  different  underground  railroads  in 
I  .nndon.  The  newly  acquired  road  is  about  half 
built,  but  will  probably  be  in  operation  early  in  1903, 
at  which  time,  it  is  expected,  the  power  house  will 
be  built. 

Final  orders  were  entered  on  March  ISth  in  Judge 
Tuley's  court,  Chicago,  in  the  tax  injunction  cases 
brought  by  the  Northwestern,  Lake  Street  and 
Union  Elevated  Railroad  companies  to  restrain  the 
county  officials  from  enforcing  the  collection  of 
the  taxes  assessed  against  them  by  the  local  board 
of  review  except  the  one  on  tools,  materials  for 
repairs  and  cash  on  hand.  An  appeal  in  all  of  the 
cases  has  been  taken  by  Assistant  County  Attorney 
Shepard   to  the   Supreme  Court  of  Illinois. 

The  board  of  directors  of  the  Lake  Street  Elevated 
Railroad  company  of  Chicago  has  held  its  annual 
meeting  and  has  re-elected  the  old  officers.  An  in- 
novation was  made,  however,  in  the  election  of  an 
executive  committee  of  three  persons.  This  com- 
mittee consists  of  Clarence  A.  Knight,  chairman , 
J.  C.  Hutchins  and  John  C.  Spry.  Mr.  Knight  was 
re-elected  president  and  general  counsel  of  the  road, 
W.  V.  Griffin  was  re-elected  secretary  and  treasurer, 
and  Frank  Hedley  was  re-elected  general  superin- 
tendent. 


PUBLICATIONS. 


"Mr.  Exceedingly  Simple"  (through  the  medium 
of  a  unique  mailing  card)  is  calling  on  the  trade 
in  the  interests  of  Stombaugh  guy  anchors.  The 
card,  which  is  very  wittily  worded,  is  issued  by 
W.  N.  Matthews  &  Bro.  of  St.  Louis,  Mo. 

The  1902  edition  of  the  "Copper  Handbook,"  com- 
piled and  published  by  Horace  J.  Stevens  of  Hough- 
ton, Mich.,  has  just  been  issued.  This  is  the  only 
work  published  that  is  devoted  exclusively  to  copper, 
and  the  only  work  in  any  language  covering  the 
technology  and  statistics  of  the  copper  industry. 
Some  700  mines  of  copper,  including  all  mines  of 
importance  in  the  world,  are  listed  and  described, 
the  length  of  the  descriptions  varying  from  a  few 
lines,  in  the  case  of  properties  of  little  importance,  to 
a  dozen  pages,  in  case  of  the  largest  mines.  Among 
the  subjects  treated  are  the  history,  chemistry,  min- 
eralogy and  metallurgy  of  copper,  a  glossary  of 
common  mining  terms,  copper  deposits  of  the  world, 
and  statistics  of  the  copper  industry.  The  book  has 
416  pages,_  5%  by  8%  inches  in  size,  including  a  very 
complete  index. 

A  new  special  catalogue  on  small  motors  has  just 
been  issued  by  the  publication  bureau  of  the  (General 
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Electric  company  of  Schenectady,  N.  Y.  It  illus- 
trates the  company's  motors  for  belted,  direct-con- 
nected and  geared  work,  both  for  direct  and  alter- 
nating currents.  The  alternating  machines  include 
those  adapted  for  single,  two  and  three-phase  con- 
nection. jMany  different  applications  of  the  motors 
arc  illustrated,  such  as  for  automobiles,  driving  ma- 
chine tools,  sewing  machines,  etc.  The  publication 
has  been  prepared  with  elaborate  tjTiographical  and 
artistic    effects. 


MISCELLANEOUS. 

A  simple  electrical  device  for  use  in  the  lavatory 
is  the  invention  of  Isaac  G.  Waterman  of  Santa 
Barbara,  Cal.  Its  office  is  te  control  the  flow  of 
water  to  the  basins  of  washstands  by  means  of  push- 
buttons located  dose  to  the  basin.  Suspended  from 
the  wall  are  two  pairs  of  electromagnets,  each  pair 
being  mounted  in  such  a  manner  as  to  drive  a  piston 
up  or  down,  according  to  which  button  is  pressed. 
The  movement  of  the  piston  opens  or  closes  either 
the  hot  or  cold  valves,  allowing  the  water  to  flow 
into  the  bowl.  The  current  may  be  obtained  from 
batteries  located  at  any  convenient  point,  and  the 
apparatus  looks  much  neater  than  the  screw  or  lever 
faucets  now  in  use. 


SOCIETIES  AND  SCHOOLS. 

The  Association  of  Railway  Telegraph  Super- 
intendents, whose  annual  convention  was  announced 
to  be  held  in  June  next  in  Boston,  Mass.,  will  meet 
instead  at  Chicago,  on  June  iSth.  The  association 
was  organized  in  Chicago  in  1882. 

Announcement  is  made  by  President  Theodore  C. 
Search  that  the  seventh  annual  convention  of  the 
National  Association  of  Manufacturers  will  be  held 
in  Indianapolis  on  April  15th,  i6th  and  17th.  Local 
arrangements  for  the  convention  are  being  made  by  a 
committee  of  Indianapolis  business  men,  under  the 
leadership  of  D.  M.  Parry.  Members  of  the  associa- 
tion are  manifesting  rather  more  than  the  usual  in- 
terest in  this  year's  convention,  and  there  is  promise 
of  an  unusually  large  attendance  from  all  parts  of 
the   countn'. 

The  Michigan  Schoolmasters'  Club  will  meet  in 
Ann  Arbor,  Mich.,  on  March  27th  to  29th.  Among 
the  papers  to  be  presented  in  the  physics  section  of 
the  conference  are  the  following:  "Ionization"  and 
"Effects  of  Static  Electrification  on  a  Water  Jet, 
bv  Professor  H.  S.  Carhart,  University  of  Michigan ; 
"The  Nernst  Lamp"  and  "Opaque  Proiection,"  by 
Profe^or  C.  W.  Carman  of  Chicago ;  "Pupin's  Dis- 
coven'"  bv  Professor  G.  W.  Patterson,  University 
of  Michigan  : :  "The  Singing  Arc,"  by  Professor  Karl 
E.  Guthe.  LTniversity  of  Michigan.  The  eighth  an- 
nnsl  meeting  of  the  Michigan  Academy  of  Science 
will  be  held  on  the  same  days  in  Ann  Arbor,  and 
portions  of  the  programmes  of  the  two  associations 
will   be    held  together. 


TRADE  NEWS. 

The  Herz  Manufacturing  company  of  St.  Paul, 
Minn.,  has  been  incorporated,  with  $50,000  capital 
stock.' to  manufacture  incandescent  lamps. 

The  Amstutz-Osborn  company,  incorporated  in 
New  Jersey,  to  manufacture  electrical  and  mechanical 
supplies,  will  open  Ohio  headquarters  in  Cleveland. 
The  capital  stock  is  $100,000. 

The  McGuire  Manufacturing  company  of  Chicago 
has  recently  taken  up  the  manufacture  of  electrical 
controllers,  charging  rheostats,  motor-starters,  thea- 
ter dinners,  field  and  speed-regulators  and  other 
devices  of  a  similar  nature. 

The  Chicago  House  Wrecking  company  of  New 
York  was  recently  incorporated  in  New  "iork  state 
with  a  capital  stock  of  $5,000.     The  directors  of  the 


company'   are    Frank    Harris   and    A.    S.    Farber    of 
Chicago  and  F.  A.  Dudley  of  Niagara  Falls,  N.  Y. 

The  Swett  &  Lewis  company,  manufacturer  of 
X-ray  apparatus,  of  Boston,  Mass.,  announces  that, 
owing  to  the  increasing  demand  for  the  Kinraide  coil, 
it  has  been  forced  to  use  the  entire  space  at  No.  79 
Franklin  street  for  manufacturing  purposes,  and  has 
removed  its  ot^ce  and  salesroom  to  the  third  door 
of  the  Continental  building.  No.  18  Boylston  street, 
and  657  Washington  street. 

Consul  Winslow  writes  from  Liege  that  the  busi- 
ness outlook  in  that  part  of  Belgium  is  very  bright 
and  that  there  is  a  fine  opening  for  American  ma- 
chinery. Belgian  manufacturers  are  beginning  to 
realize  that  in  order  successfully  to  meet  the  com- 
petition of  the  United  States,  up-to-date  machinery 
is  necessary,  and,  in  the  opinion  of  the  consul,  there 
is  in  that  country  a  market  for  this  class  of  Ameri- 
can   exports. 

The  Spies  Electric  company  of  Chicago,  manufac- 
turer of  the  Segerdahl  patent  bell,  says  this  device 
is  in  greater  demand  than  ever.  Since  the  Spies 
company  took  hold  of  this  bell  its  sale  has  increased 
considerably  beyond  that  company's  expectations. 
The  company  is  also  equipped  to  manufacture  small 
electrical  devices,  inventors*  models  and  other  work 
requiring  special  skill,  and  solicits  correspondence 
relating  to  such  work. 

The  Standard  Electric  company  of  Erie,  Pa.,  has 
recently  been  organized  by  Carson  J.  Sturgeon, 
William  Tozer  and  W.  J.  Ferguson,  for  the  purpose 
of  manufacturing  electric  machinery  for  all  pur- 
poses, and  also  to  do  a  general  repair  business.  The 
company  is  prepared  to  bid  on  electric  motors  and 
dynamos  for  quick  delivery,  and  will  give  its  best 
attention  to  all  in  need  of  its  products.  The  com- 
pany has  a  line  of  patterns  covering  all  sizes  up  to 
50  horsepower  and  is  in  position  to  bid  on  work  at 
once. 

E.  E.  Flora  announces  the  opening  of  an  office  in 
the  Marquette  building,  Chicago,  as  a  mechanical 
expert.  Mr.  Flora  is  a  talented  mechanician  and 
inventor  and  is  well  adapted  for  this  line  of  work 
This  profession  is  apparently  the  chosen  one  of  the 
Flora  family,  the  elder  Flora  being  a  mechanical 
expert  of  exceptional  ability,  who  early  instructed 
his  son  in  the  proper  methods  of  his  chosen  profes- 
sion. As  far  back  as  1889  Mr.  Flora  was  engaged 
in  the  electrical  manufacturing  business  in  Chicago, 
and  from  that  time  he  has  been  constantly  giving  to 
the  world  new  devices  and  inventions.  He  has  also 
.devoted  several  years  to  the  study  of  light  and  color 
under  the  tutelage  of  the  late  James  W.  McDonough 
of  telephone  fame,  and  has  patented  a  number  of 
devices  pertaining  to  this  branch  of  the  arts.  He 
has  taken  out  some  50  patents  on  his  own  inven- 
tions. Mr.  Flora's  present  work  is  principally  the 
rendering  practical  and  commercial  and  refining  of 
electrical  and  mechanical  devices,  as  well  as  invent- 
ing and  constructing  special  machinery  to  aid  the 
manufacturer  in  securing  better  results  or  a  larger 
outout  from  his  factory.  Mr.  Flora  is  worthy  of 
confidence  and  will  no  doubt  make  a  success  of  his 
unioue  undertaking.  He  is  distributing  a  neat  folder, 
which    is   doubtless   sent   free  on  request. 


BUSINESS. 


The  Carney  Brothers  company  of  Chicago  reports 
that  it  has  recently  booked  orders  for  poles  in  vari- 
ous lengths,  making  a  total  of  122  carloads. 

The  New  York  Times  of  March  14th  says  that 
a  consolidation  of  the  United  States  Battery  com- 
pany and  the  International  Storage  Battery  com- 
pany, as  the  Consolidated  Storage  Batteries  com- 
pany, has  been  effected,  with  a  capital  of  $10,000,000. 

The  Durham  Traction  company  of  Durham,  N.  C. 
has  recently  ordered  a  300-horsepower  tandem-com- 


pound engine,  direct-connected  to  a  General  Electric 
generator.  The  Ball  Engine  company  of  Erie,  Pa., 
will  build  the  engine. 

The  Electric  Appliance  company  of  Chicago,  dis- 
tributing agent  for  the  Gutmann  alternating-current 
integrating  wattmeter,  says  that,  through  increased 
facilities  at  the  factory,  it  is  able  once  more  to  fill 
orders  promptly.  The  rush  of  business  which  caught 
the  company  unawares  was  something  that  no  busi- 
ness foresight  could  anticipate. 

Charles  H.  Besly  &  Co.  of  Chicago  report  that 
they  are  receiving  many  orders  for  their  celebrated 
Gardner  grinder,  with  spiral  grooved  disks,  recent 
snipments  being  made  to  California,  Washington, 
Oregon,  Wisconsin,  Ohio  and  Pennsylvania.  It  is 
stated  that  spiral  circles  made  from  emery  and 
corundum,  or  carborundum,  will  do  from  50  per  rent 
to  200  per  cent,  more  work  than  any  other  known 
grinding  surfaces.  The  firm  is  also  receiving  many 
orders  from  the  coast  for  its  Helmet  oil.  Badger  and 
Bonanza  cups.  The  late  edition  of  Charles  H.  Besly 
&  Co.'s  general  catalogue,  with  discount  sheet,  will 
be  mailed  free  to  any  address  upon  application. 

The  Western  Electrical  Supply  company  of  St.^ 
Louis  says  it  is  anticipating  an  extremely  heavy  de- 
mand for  supplies  and  construction  material  this 
spring.  It  has  laid  in  a  very  large  stock  of  this  ma- 
terial, and  is  prepared  to  furnish  promptly  from  St. 
Louis  a  complete  line  of  wires  and  cables,  cros'<- 
arms,  cross-arm  braces,  insulators,  construction  tools 
of  every  description,  overhead  material  for  electric 
railways,  and,  in  fact,  everything  pertaining  to  out- 
side electrical  construction.  The  company  is  also 
carrying  a  very  large  stock  of  rubber-covered  wires 
and  cables,  conduit  and  fittings,  outlet  and  switch 
boxes  and  kindred  ^  material.  It  states  the  outlook 
for  a  large  increase  in  electrical  construction  of  every 
description  for  the  coming  year  is  the  best  it  has 
ever  known. 

The  Electric  Storage  Battery  company  of  Phil- 
adelphia has,  within  the  last  few  weeks,  closed  the 
following  contracts  for  storage  batteries  to  be  used 
for  trolley  regulation:  The  Altoona  and  Logan 
Valley  railway,  Altoona,  Pa.;  Allegheny  County 
Light  company,  Pittsburg.  Pa.;  Pittsburg  railway. 
Pittsburg,  Pa. ;  Sandusky,  Monroeville,  Bellevue  and 
Norwalk  Traction  company  ftwo  batteries'),  San- 
dusky, Ohio;  Parkersburg  and  Interurban  railroad, 
Parkersburg,  W.  Va. ;  United  Electric  companv, 
Newark,  N.  J.;  Pueblo  Traction  and  Lighting  com- 
pany, Pueblo,  Colo. ;  Boston  and  Maine  railroad, 
Concord,  N.  H. :  Camden  Interstate  railwav  ftwo 
batteries),  Huntington,  W.  Va. ;  Seattle  Electric 
company  and  Seattle  and  Tacoma  Interurban  rail- 
way   (three    batteries),    Seattle,    Wash. 

The  list  of  recent  installations  of  Roney  mechani- 
cal stokers,  which  has  just  been  compiled  by  West- 
inghouse.  Church,  Kerr  &  Co.,  goes  far  toward 
substantiating  the  claim  that  this  apparatus  forms 
a  part  of  the  equipment  of  most  of  the  modern 
steam  plants  in  which  a  high  standard  of  engineer- 
ing has  been  adopted,  and  in  which  the  selection 
of  apparatus  is  governed  solely  by  merit.  The  list 
is  thoroughly  representative  of  power-using  indus- 
tries, and  includes  central  station  and  isolated  elec- 
tric-lighting plants,  street-railway  powerhouses, 
steam-railroad  shops  and  terminal  stations,  re- 
fineries, chemical  works,  cotton,  woolen  and  silk 
mills,  mining,  smelting  and  refining  plants,  paper 
and  flour  mills  and  large  manufacturing  companies 
of  every  description.  The  aggregate  of  boiler  horse- 
power is  about  500,000.  The  reputation  of  this  ap- 
paratus has  brought  orders  from  other  lands,  the 
most  notable  among  recent  installations  being  one 
in  South  Africa  for  soo-horsepower  boiler  capacity 
and  one  in  Mexico  of  similar  size.  Several  orders 
have  lately  been  received  from  England,  where  the 
Roney   stoker  has  been  received  with  special   favor. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


604,960.  Coin-controlled  Telephone.  Sylvester  P. 
Grey  Fort  Wayne,  Ind.,  assignor  of  one-half  to 
Frankin  Howenstein,  Fort  Wayne,  Ind.  Appli- 
cation filed  August  3,  igoi- 

The  device  is  provided  with  a  coin  chute  haviDB  an 
open-ended  channel  throneh  which  the  com  is  fed.  A 
coin-«rrestine  disk  revolnhly  mounted  m  the  channel  has 
a  coin-arresting  peripheral  recess  and  means  for  forming 
a  holding  engagement  with  the  receiver  hook,  and  is  pro- 
vided with  limiting  peripheral  lugs  adjacent  to  the  recess. 
A  pivoted  spring-pressed  holding  pawl  is  inounted  in  the 
channel  in  co-operative  relation  with  the  disk. 

604961.  Electrical  Weft-indicator  Mechanism  for 
Looms.  Stephen  M.  Hamblin,  Central  Falls, 
R.  I.,  assignor  to  Harry  W.  Smith,  Worcester, 
Mass.    Application  filed  October  12,   1899. 

A  shuttle-body  has  electrical  contacts  or  feelers  within 
it.  means  of  electrically  bridging  the  interval  between 
such  contacts  or  feelers  on  exhaustion  or  depletion  of  the 
yam  load  in  the  shuttle  to  a  predetermined  extent,  and 
gravitating  movable  contact  pieces  in  electrical  commu- 
nication with  the  electrical  contacts  or  feelers, 

694,977.  Electric  Switch.  Robert  C.  Moore,  Kansas 
City,  Mo.    Application  filed  March  i,  1901. 

In  the  apparatus  described,  a  main-line  circuit  is  pro- 
vided with  a  "service"  instrument  therein— such  for  in- 
stance as  a  telephone.  A  movable  contact  is  arranged  to 
shunt  the  instrument  in  or  out  of  the  circuit.  An  auxiliary 
circuit  has  means  for  sending  electric  impulses  through  it. 
An  electromagnet  in  the  auxiliary  circuit  operates  an 
armature-carrying  lever  which  is  provided  with  a  pawl.  A 
ratchetwheelisengagedby  thepawl,  andadisk  is  mova- 
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hie  with  the  ratchet  wheel  and  numbered  to  correspond 
with  the  number  of  the  "service"  instrument  or  telephone 
in  the  circuit.  It  is  provided  with  a  "home"  notch  and  a 
notch  opposite  the  number  indicative  of  the  corresponding 
"service"  instrument,  the  movable  contact  when  engaged 
with  or  disengaged  from  either  of  the  notches  holding  the 
"service"  instrument  in  or  out  of  circuit  respectively. 
(See  cut  on  next  page.) 

694,989.  Insulating  Compound.  Henry  N.  Potter, 
Gottingen,  Germany,  assignor  to  George  West- 
inghouse,  Pittsburg,  Pa.  Application  filed  Au- 
gust 9,  1899. 

A  highly  refractory  electrical  insulating  material  is  de- 
scribed which  consists  of  soapstone  or  talc  pdwder  and 
water  combined  with  a  binder  such  as  tragacanth,  the 
soapstone  or  talc  powder  being  largely  in  excess  of  the 
other  materials. 

694,991.  Electric  Igniter.  Charles  C.  Reid,  Cleve- 
land, Ohio.  Application  filed  November  30,  1901. 
The  device  has  a  tubular  handle,  a  tubular  member  de- 
tachably  secured  therein  and  having  a  longitudinal  slot, 
and  a  conducting  rod  fixed  to  the  tabular  member  and 
having  a  sparking  device  at  the  forward  end  thereof. 

694,999.  Dynamo-electric  Machine.  Charles  P.  E. 
Schneider,  Le  Creusot,  France.  Application  filed 
October  11,  1901. 

The  machine  has  a  toothed  armature,  coils  located  in 
the  grooves  or  snaces  between  the  armature  teeth  and 
adapted  to  be  bodily  removed  therefrom  and  caps  remova- 
bly secured  to  the  teeth  of  the  armature,  each  cap  pro- 
jecting beyond  the  edge  of  its  tooth  toward  an  adjacent 
tooth  and  over  the  coil  in  the  groove  between  the  teeth. 


695.013.  Coin-freed  Telephone  Apparatus.  Karl 
Uchermann,  Christiania,  Norway.  Application 
filed  December  7,  1900. 

In  the  device  are  combined  the  signaling  apparatus, 
a  crank-operated  cogwheel  geared  thereto,  a  pivoted  spring- 
held  lever  arranged  to  engage  with  one  end  the  teeth  of  the 
wheel  to  prevent  its  rotation,  a  swinging  arm  acting  on  the 
other  end  of  the  lever,  a  spriog-held  slide  provided  with  a 
notch  and  a  coin  slot  adapted  to  receive  a  coin  and  move 
the  swinging  arm  to  actuate  the  lever  to  release  the  signal- 
ing apparatus,  a  pawl  arranged  to  engage  the  notch  in  the 
slide  to  stop  it  when  it  is  moved  without  a  coin  and  moved 
out  of  operative  relation  by  the  coin  in  the  slide. 

695,033.  Production  of  Chlorine  and  Alkaline  Hy- 
drates Electrolytically.  Edwin  D.  Chaplin,  Win- 
chester, and  Henry  G.  Halloran,  Boston,  Mass., 
assignors  to  Henry  Dakin,  Boston,  Mass.  Ap- 
plication filed  April  26,   1900. 

The  separation  of  chlorine  and  alkaline  hydrates  is  pro- 
duced by  subjecting  a  chloride  solution  as  the  electrolyte 
to  the  action  of  an  electric  current  to  separate  the  ions, 
maintaining  them  separated  laterally  by  interposing  an 
impervious,  non-conducting  barrier  between  anode  and 
cathode,  and  utilizing  the  chloride  solution  to  complete 
the  electric  circuit  between  anode  and  cathode  while  sep- 
arating such  solution  by  a  pervious  non-dialytic  diaphragm 
from  both  the  anode  and  cathode  compartments. 

695,049.  Burglar-alarm  Fly  Screen.  David  S.  Hill, 
Cincinnati,  Ohio.     Application  filed  May  i,  1901. 

The  screen  consists  of  a  frame,  a  panel  of  wire  cloth  to 
close  this  frame  and  means  whereby  it  is  held  in  a  man 
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ner  to  be  free  to  yield  either  to  or  from  the  frame.  Con- 
tact pieces  project  from  the  wire  ctotb  and  are  attached 
thereto  in  a  maooer  to  partake  of  this  movemeot  in  either 
directioD.  A  current  conductor  forms  part  of  a  circuit  of 
which  these  contact  pieces  form  also  a  part,  the  current 
conductors  being  so  supported  as  to  be  capable  of  contact 
with  any  of  the  contact  pieces  when  they  move  in  either 
direction.  An  alarm  signal  is  provided  which  operates 
upon  such  contact. 

695,105.  'Telephone  Sub-siation  Registering  System. 
Jefferson  I).  Hobbs,  Jersey  City,  N.  J.  Appli- 
cation filed  January  26,  1901. 

In  this  system  are  combined  a  circuit  having  an  indi- 
cator located  therein  in  (he  central  ofiice,  and  a  circuit- 
breaker  located  therein  at  a  substation,  provided  with 
insulating  surface  sections  correspooding  to  the  number 
of  the  sub-station,  mechanism  in  the  sub-station  circuit 
adapted  to  move  in  contact  with  the  circuit-breaker  for 
the  purpose  of  interropline  the  circuit,  and  thereby  oper- 
ating the  central-office  indicator  to  designate  the  number 
of  the  sub-station,  the  speed  of  movement  of  the  mechan- 
ism being  pneumatically  controlled.    (See  cut.) 

695,118.  Controller  for  Electric  Motors.  Robert  H. 
Read.  Schenectady,  N.  Y.,  assignor  to  the  Gen- 
eral Electric  company,  Schenectady,  N.  Y.  Ap- 
plication filed  July  26,  1901. 

The  controller  comprises  a  source  of  fluid  pressure,  a 
number  of  pressure-operated  contacts  in  different  circuit 
relations  to  translating  devices,  an  operating  handle,  a 
valve  chamber  and  means  for  delivering  air  from  the 
valve  chamber  to  alter  the  contact  closute  by  a  forward 
or  backward  operation  of  the  handle. 


NO.  694.977. — ELECTRIC    TELEPHONE    SWITCH. 

695,122.  Signal  System  for  Electric  Railways.  Sam- 
uel B.  Stewart,  Jr..  Schenectady,  N.  Y.,  assignor 
to  the  General  Electric  company,  Schenectady, 
N.  Y.     Application  filed  May  13,   1S99. 

Parts  of  the  system  are  the  feeder,  a  sectional  conductor, 
normally  open  connections  between  the  former  and  the 
sections  of  the  latter,  electromagnetic  switches  for  closing 
the  connections,  shunts  to  ground  from  the  connections 
between  the  switches  and  conductor  seciions,  and  elec- 
trically operated  signals  in  the  shunts,  which  are  operated 
when  the  collector  of  the  car  first  engages  a  conductor  sec- 
tion, and  which  continue  to  be  operated  after  the  switch 
for  that  section  is  closed. 

695,127.  Insulated  Conductor.  Elihu  Thomson, 
Swampscott,  and  John  G.  Callan,  Lynn,  Mass., 
assignors  to  the  General  Electric  company,  Sche- 
nectady, N.  Y.  Application  filed  November  7, 
1901. 

An  insulating  compound  is  described  which  consists  of 
an  inherent  non-explosive  cellulose  ester  attached  to  a 
support  by  an  adhesive  binder.  Inside  of  the  covering  nest 
the  metal  is  a  film  of  rubber.     (See  cuf.) 

695,134.  Circuit-breaker.  Charles  C.  Badeau,  Sche- 
nectady, N.  Y..  assignor  to  the  General  Electric 
company,  Schenectady,  N.  Y.  Application  filed 
July  25,   1901. 

An  automatic  circuit-breaker  is  provided  with  a  mag- 
netic yoke  around  a  circuit  terminal,  an  armature  acting 
through  an  air  gap  in  the  yoke,  and  a  separately  excited 
coil  normally  furnishing  a  definite  degree  of  assisting  mag- 
netizing force  acting  co-operatively  with  the  current 
through  the  stud  on  the  tripping  devices. 


NO.     695,105. — TELEPHONE    SUB-STATISN    REGISTERING 
SYSTEM, 

695.143.  Electric  Meter.  Theodor  Bruger,  Frank- 
fort-on-the-Main,  Germany,  assignor  to  Hart- 
mann  &  Braun,  Actiengesellschaft,  Frankfort-on- 
the-Main,  Germany.  Application  filed  November 
29,  1901. 

The  meter  comprises  a  number  of  conducting  systems 
connected  in  parallel,  each  system  including  an  active  coil 
and  a  resistance  connected  by  a  collector  segment  ar- 
ranged between  the  resistances  and  active  coils,  the  re- 
sistances being  connected  at  a  common  poiot,  with  means 
for  sopolying  current  at  the  common  point  of  connection. 

695.144.  Electric  Brake.  Frank  E.  Case,  Schenec- 
tady, N.  Y..  assignor  to  the  General  Electric 
company,  Schenectady,  N.  Y.  Application  filed 
April  4,  1898. 

A  brake  system  for  an  electrically  propelled  car  or 
train  is  described.  It  comprises  a  propelling  motor  or 
motors,  a  brake,  a  motor  for  applying  the  brake,  and  a 
controlling  device  having  contacts  for  regulating  the  pro- 
pelling motor  or  motors,  contacts  at  one  of  its  positions 
for  actuating  the  brake  motor  in  one  direction  and  con- 
tacts at  anoiher  position  for  actuating  the  brake  motor  in 
the  reverse  direction. 

695.150.  Electric  Switch.  Caryl  D.  Haskins.  Sche- 
nectady. N.  Y.,  assignor  to  the  General  Electric 
company,  Schenectady,  N.  Y.  Application  filed 
July  27,    1901. 

A  high-potential  switch  comprising  a  closed  vessel  con- 
taining an  insulating  liquid  is  described.  Means  are  pro- 
vided for  subjecting  the  liquid  to  pressure  during  an 
opening  movement  of  the  electrodes.  A  tubular  exit  com- 
municates with  the  arcing  ends  of  the  electrodes,  and 
means  are  arranged  for  permitting  a  free  flow  of  the  oil 
under  pressure  into  the  duct  across  the  arcing  faces  wheu 
the  electrodes  separate.     (See  cut.) 
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695,154.     Coin-controlled  X-ray  Machine.    Jacob  M. 
Hunter,    Chicago,    111.,    assignor    to    William    T. 
Blaine.    Chicago,    III.     Application    filed    March 
22,    1901. 
See  page  200. 

695,163.  Field  Magnet  for  Dynamo-electric  Ma- 
chines or  Electric  Motors.  Robert  Lundell.  New 
York,  K,  Y.    Application  filed  December  18,  1901. 

A  supporting  frame  for  a  laminated  field  magnet  consists 
of  two  end  brackets  with  connecting  pieces  between  them, 
the  frame  being  absolutely  rigid  by  itself  when  bolted 
together. 

695. iSS.  Knife  Switch.  John  A.  Wright,  Irwin,  and 
William  F.  O'Neill,  Wilkinsburg,  Pa.  Applica- 
tion filed  July  12,  1901. 

A  double  switch  blade  is  bulged  in  opposite  directions 
at  its  handle  end,  the  double  blade  having  a  projecting 
part  outside  of  the  bulge,  and  a  handle  member  is  notched 
to  receive  the  projection. 

695,203.  Automatic  Telegraph.  Alfred  C.  Gilmore, 
Chicago,    111.     Application    filed    April   22,    1901. 

See  page  189, 

695.206.  Electric  Reheater  for  Steam.  Gustav 
Griesche,  Berkeley,  Cal.  Application  filed  July 
30,  1 901. 

Wuuin  the  steam  space  of  an  engine,  the  space  being 
contained  directly  within  the  engine  casing,  are  means  for 
reheating  Eteam  consisting  of  electrical  resistance  plates. 
Electrical  conductors  extend  from  the  plates  and  through 
the  engine  casing  to  the  exterior  thereof. 

f^95-2\5.  Submarine  Boat.  Simon  Lake,  Bridgeport, 
Conn.  Original  application  filed  May  28,  1901. 
Divided  and  this  application  filed  December  16, 
1901. 

The  boat  has  a  closed  chamber  or  compartment  con- 
taining a  series  of  storage  batteries,  and  a  second  cham- 
ber or  compartment  containing  an  electric  generator  from 
which  the  storage  batteries  may  be  charged.  A  valved  inlet 
opens  into  the  battery  compartment  from  the  generator 
compartment,  and  a  valved  outlet  or  discharge  pipe  con- 
nects the  battery  compartment  with  the  exterior  of  the 
boat.  Means  are  provided  for  effecting  a  circulation  of 
air  throuah  the  battery  compartment. 

695,220.  Electromechanical  Waterwheel  Governor. 
Lamar  Lyndon,  New  York,  N.  Y.  Application 
filed  September  13,   1900. 

A  water-gate-operaiiug  shaft  and  a  driving  shaft  are 
combined  with  a  reversiag  clutch  gear  adapted  to  connect 
the  gate  shaft  to  the  driving  shaft  in  reverse  driving  rela- 
tions. Means  are  provided  for  reversely  controlling  the 
operation  of  such  clutch  gear.  A  dynamo  is  connected  to 
be  driven  from  the  waterwheel  and  is  wound  to  maintain 
constant  potential  for  varying  currents  therein,  but  to 
vary  the  potential  in  a  greater  ratio  than  the  speed.  An 
electro-magnetic  device  connected  to  the  dynamo  con- 
trols the  clutch-gear-controlling  means,  and  means  are 
also  provided  for  resisting  ihe  action  of  the  electromag- 
netic device  in  such  manner  that  at  normal  speed  the 
clutch  mechanism  will  be  disengaged,  but  on  increase  or 
decrease  from  normal  speed  the  clutch  will  be  operated 
to  govern  the  water-gate  through  its  oppratirg  shaft. 

695.243.  Electric  Junction  or  Outlet  Box.  John  H. 
Stahley.  New  York,  N.  Y.  Application  filed 
January  17,  1902. 

The  bos  has  one  or  more  openings  in  ona  or  more  of  its 
sides,  or  in  its  bottom,  and  correspondingly  arranged 
means  rotattvely  placed  against  one  or  more  of  the  sides 
or  the  bottom  of  the  bos  and  constructed  to  open  and  close 
one  or  more  oral!  of  the  openings. 

695,245.  Alarm  Attachment  for  Incubators.  Robert 
H.  Stevenson,  Jr.,  Western  Springs,  111.  Ap- 
plication filed  May  4,  1901. 

Combined  with  the  balance  rod  of  the  thermostat  o£  the 
attachment,  the  rod  being  arranged  exteriorly  of  the  incu- 
bator casing  and  fulcrumed  thereon  intermediate  its  ends, 
are  a  plurality  of  circuit-closers  carried  by  the  rod  at  oppo- 
site sides  of  the  fulcrum,  two  sets  of  contact  points  ar- 
ranged at  opposite  sides  of  the  fulcrum  of  the  balance  rod 
in  the  path  of  movement  of  the  circuit-closers  and  in  an 
electric-alarm  circuit,  and  an  attaching  block  applied  to 
the  incubator  casing  and  forming  a  support  for  both  sets 
of  contact  platps  and  the  electrical  conductors  therefor. 

695,253.  Electromagnetic  Engine.  Peter  B.  Watson, 
Philadelphia,  Pa.,  assignor  of  one-half  to  Robert 
W.  Tunis,  Philadelphia,  Pa.  Application  filed 
May  28,  1901. 

Parts  of  the  engine  are  a  framework,  two  sets  of  mag- 
nets, each  set  having  oppositely  disposed  poles  set  to  pro- 
vide an  intervening  space,  an  armature  pivoted  between 
each  set  of  magnets,  pitmen  reciprocated  by  the  arma- 
tures, controlling  rods  carried  by  the  armatures,  rolls  on 
the  rods,  contact  springs  engaged  by  the  rolls,  and  suitable 
connections  whereby  the  action  of  the  rolls  on  the  springs 
cuts  off  and  shifts  the  current  to  the  sets  of  magnets. 

695,260.  Telephone  and  Fire-alarm  Signal.  Leonidas 
G.  Woolley.  Kenton,  Ohio.  Application  filed 
December  28,  1899. 

The  signal  has  a  pivoted  swinging  frame,  a  spring  con- 
nected thereto  for  causing  the  frame  to  swing  outwardly 
when  the  door  of  the  telephone  box  is  open  or  the  glass  in 
the  door  is  broken,  in  combination  with  a  spring-actuated 
drum,  having  a  projection  upon  its  periphery,  the  free 
end  of  the  frame  being  in  contact  wiih  the  projection  on 
the  drum,  the  short  shaft  provided  with  a  lever  upon  its 
outer  end  which  is  operated  by  the  turning  of  (he  drum, 
and  an  arm  secured  to  its  inner  end  for  forcing  the  frame 
outwardly  when  the  short  shaft  is  caused  to  revolve. 

695,268.  Telephone-receiver  Support.  George  M. 
Bcerbower,  New  York,  N.  Y.  Application  filed 
May  27,  1901. 

The  supporting  arm  has  a  central  bore  at  its  outer  end, 
a  tube  movable  in  the  bore,  a  receiver-holding  shaft  ex- 
tended into  ihe  tube,  and  a  spring  connection  between  the 
shaft  and  the  lube. 

695,302.  Apparatus  for  the  Electrolytic  Decomposi- 
tion of  Alkaline  Salts.  James  D.  Gilmour,  Glas- 
gow. Scotland,  assignor  to  the  Gilmour  Alkali 
iVtanufacturing  Syndicate.  Limited,  Glasgow, 
Scotland.     Application  filed  April  29,  1901. 

The  apparatus  comprises  upper  and  lower  vessels,  mer- 
cury in  the  vessels,  means  whereby  the  mercury  may  flow 
between  the  vessels  and  means  adapted  to  cause  the  mer- 
cury to  circulate  from  vessel  to  vessel  by  the  variation  in 
pressure  of  the  caustic  liquor. 

695,321.  Electric  Igniter  for  Motors.  Wilhelm  A. 
Maybach,  Cannstadt,  Germany,  assignor  to  Daim- 


^larch   22,   1902 

Icr   Manufacturing  company,   New   York,  N.  Y. 
Application  filed  March  28,   1901. 

An  electric  generator,  having  an  armature  and  a  shaft 
therefor  is  combined  with  a  driving  shaft,  a  gear  wheel  on 
each  of  the  shafts,  electrodes,  mechanism  operated  from 
the  driving  shaft  for  causing  a  spark  to  be  formed  betweeo 
the  same,  an  operating  shaft  and  mechanism  conuecting 
the  shaft  both  with  the  gear  wheels  and  with  the  means 
for  causing  a  spark  to  pass  between  the  electrodes, 
whereby,  when  the  operating  shaft  is  turned,  the  spark 
will  be  formed  at  a  period  of  time  different  from  that  at 
which  it  normally  occurs  and  the  position  of  the  gear 
wheels  is  altered  relatively  to  the  driving  shaft. 

695-325-  Feed-water  Regulator  and  High  or  Low- 
water  Alarm  for  Steam  Boilers.  Thomas  W. 
Moran,  Louisville,  Ky.  Application  filed  June 
II,  1901. 

A  float  in  an  auxiliary  water  chamber  is  arranged  to 
control  a  valve  and  to  sound  an  alarm  when  the  water  in 
the  boiler  reaches  a  dangerously  high  point. 


NO.  695,127. — METHOD  OF  MAKING  INSULATED  WIRES. 

695,338.  Combined  Light  and  Mirror.  George  J. 
Paynter  and  Frank  C.  Watson,  Philadelphia,  Pa., 
assignors  to  Smith-Watson  Manufacturing  com- 
pany, Philadelphia,  Pa.  Application  filed  August 
7,   1901. 

The  instrument  has  a  suitable  support,  an  electric  light 
carried  by  one  end  thereof,  and  a  reflecting  surface  se- 
cured to  the  support  in  front  of  and  over  the  light,  the 
surface  having  a  central  space  or  opening  formed  therein 
for  the  passage  of  the  light-rays  therethrough,  whereby 
the  image  of  an  illuminated  object  may  be  directly  viewed 
in  the  r'  fleeting  surface. 

695.358.  Magneto-electric  Generator.  James  M.  Wil- 
son. Battle  Creek.  Mich.,  assignor  to  the  Electric 
Sparking  and  Illuminating  company,  Battle 
Creek,  Mich.     Application  filed  April  27,  1901. 

The  generator  comprises  a  stationary  shaft,  an  armature 
fixed  to  the  shaft,  conducting  wires  carried  by  the  arma- 
ture, a  field-magnet  element  adapted  to  be  revolved  upon 
the  shaft  around  the  armature,  a  sleeve  adapted  to  revolve 
00  the  shaft  for  rotating  the  revolving  element,  a  driving 
pulley  on  the  sleeve,  weights  flexibly  supported  by  the 
driven  element,  and  adapted  to  make  frictional  contact 
with  the  sleeve,  and  a  means  for  yieldingly  holding  the 
weights  normally  in  contact  with  the  sleeve. 


NO.    695.150 — HIGH  POTENTAL  SWITCH. 

695,363.  Electric  Filling-changing  Mechanism  for 
Looms.  Frederick  M.  Armstrong,  Pawtucket, 
R.  I.,  and  John  A.  Clark,  Worcester,  Mass.,  as- 
signors to  the  Crompton  &  Knowles  Loom 
Works,  Worcester,  Mass.  Application  filed 
March  26,  1900. 

The  following  instrumentalities  in  a  loom  are  men- 
tioned: A  filling-changing  mechanism,  means  for  controll- 
ing the  operation  thereof  including  an  electric  circuit, 
the  electric  condition  of  which  is  changed  on  the  exhaus- 
tion of  the  filling  to  a  predetermined  amount,  and  a  re- 
tarding relay  in  the  circuit. 

695,366.  Combination  Plug  Switch.  James  I.  Aver, 
Maiden,  Mass.,  assignor  to  the  Simplex  Electrical 
company,  Boston,  Mass.  Application  filed  Sep- 
tember 20,   1901. 

A  plug  and  its  socket  contain  switching  or  circuit-chaag- 
ing  meci]anism,  and  means  for  preventing  the  shifting  of 
the  mechanism  whi'e  in  circuit  with  the  supply  current. 

695.383.  Magnetic  Traction.  Sabin  A.  Gibbs,  Ta- 
coma,   Wash.     Application  filed  June   19,    1901. 

A  railway  car  or  engine  comprising  a  suitable  frame  has 
a  bracket  secured  thereto,  and  an  electromagnet  hinged  to 
the  bracket  in  position  to  suspend  it  with  its  poles  a  short 
distance  above  a  track,  the  hinged  connection  being  ar- 
ranged so  as  to  permit  the  magnet  to  be  swung  inward, 
transversely  of  the  car  or  engine  in  a  vertical  plane,  and 
out  of  opera'ive  p^^ifinn. 

695-398-  Circuit-maker  for  Electric  Fire  Alarms. 
Frank  W.  Jordan.  Norwood,  Mass.  Application 
filed  July   19,    1901. 

A  strip  of  wall  molding  and  two  wires  carried  bv  the 
strip  one  above  the  other  are  combined  with  a  pivoted 
gravity  lever  arranged  in  circuit  with  the  lower  of  the 
wires,  a  plate  pivoted  to  the  molding,  and  fusible  metal 
normally  connecting  the  plate  with  the  heavy  end  of  the 
lever  and  holding  it  out  of  contact  with  the  upper  wire. 
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Independent    Electric    Plant    \n    San 
Francisco. 

The  plant  of  the  Independent  Electric  Liglit  and 
Power  company  of  San  Francisco,  which  has  re- 
cently been  completed,  contains  many  interesting 
engineering  features.  The  electrical  system  sup- 
plied by  the  company  is  an  alternating-current  one, 
the  current  being  generated  by  two-phase  alter- 
nators, transmitted  to  sub-stations  by  three-phase 
circuits  and  distributed  by  means  of  two-phase  al- 
ternating and  three-wire  direct  current.  Constant- 
current  and  constant-potential  alternating  circuits 
are  also  supplied  for  arc  lighting.  In  the  main 
power  station  four  steam-driven  units  are  used  to 
supply  the  necessary'  power.  A  general  view  of  the 
engine  room  of  this   station   is   shown   in  Fig.    i. 

Of  the  four  generating  units,  three  consist  of 
;.500-kilowatt.  engine-type  alternators,  directly  con- 
nected to  cross-compound  vertical  engines  and  one 
500-kilowatt  alternator,  similarly  driven.  One  of  the 
larger  units  is  shown  in  Fig.  8  (page  207).  These 
generators  deliver  a  two-phase  current  at  500  volts 
and  7,200  alternations.  The 
i.500-kilo\vatt  machines  run 
at  a  speed  of  116  revolutions 
per  minute  and  have  62 
poles.  They  have  rotary 
armatures,  the  rotating 
member  being  built  up  on  a 
cast  spider  and  pressed  on 
the  engine  shaft.  The  ex- 
ternal frame  is  divided  in 
a  vertical  plane,,  so  that  it 
may  be  moved  aw-ay  from 
the  shaft  to  allow  access  to 
the  windings.  The  sep- 
arately excited  field  requires 
250  amperes  at  100  volts.  A 
load  of  1,500  amperes  per 
terminal  at  500  volts  may  be 
thrown  off,  and  the  electro- 
motive force  is  guaranteed 
not  to  rise  more  than  six 
per  cent,  w-ith  consUtjt  speed 
and  constant  separate  ex- 
citation. The  full-load  effi- 
ciency of  each  generator  is 
95  per  cent.  The  tempera- 
ture rise  for  24  hours  at  full 
load  does  not  exceed  40  de- 
grees Centigrade,  and  at  50 
per  cent,  overload  for  one 
hour  the  rise  in  temperature 
does  not  exceed  60  degrees. 
The  pole  pieces  of  the  field 
are  of  laminated  steel  and 
are  so  proportioned  as 
to  reduce  the  armature  reaction  and  self-induction 
to  a  low  limit.  The  field  coils  are  wound  with 
strap  copper  on  edge  and  permit  good  air  circula- 
tion. The  armature  is  of  the  slotted-drum  type,  and 
is  built  up  of  laminations'  held  together  between 
end  plates. 

The  500-kilowatt  alternator  runs  at  157.  revolu- 
tions per  minute,  and  with  46  poles  gives  7,200 
alternations  at  500  volts.  The  fielu  is  horizontally 
divided  and  the  rotating  armature  has  bar-wound 
coils.  The  machine  operates  in  multiple  with  the 
i.5CO-kilowatt   machines. 

For  exciting  purposes  two  lOO-kilowatt,  engine- 
type,  125-volt  generators  are  installed.  These  gen- 
erators are  compound-wound  and  are  directly  con- 
nected to  vertical  piston-valve  engines  of  the  center- 
rrank.  high-speed  type.  The  exciter  units  are  il- 
lustrated in  Fig.  6.  Each  exciter  is  provided  with 
an  ammeter,  voltmeter,  Bristol  recording  voltmeter, 
rheostat,  circuit-breaker,  and  two  three-pole 
switches,  by  which  the  exciter  may  be  connected 
to  either  or  both  sets  of  bus-bars.  Between  the 
direct-current  bus-bars  in  each  generator  field  are 
two  sets  of  switches  for  connecting  the  fields  to 
either  or  both  sets  of  the  bus-bars,  also  one  am- 
meter and  one  generator  rheostat. 

The  two-phase.  500-volt  current  from  the  gen- 
erators is  raised  to  10.000  volts,  three-phase,  by 
means  of  six  750-kilowatt  static  transformers  and 
then  passes  to  a  transfer  station,  and  thence  to 
three  sub-stations,  from  which  distribution  by  al- 
ternating current  is  made  at  2,200  volts,  two-phase. 


and  by  direct  current  at  220  volts  from  the  rotary 
converters. 

Between  each  alternator  and  the  set  of  raising 
transformers  which  it  supplies  are  two  alternating- 
current  voltmeters,  one  Bristol  recording  voltmeter, 
two  circuit-breakers  with  time  relay,  one  four-pole 
switch,  two  integrating  wattmeters,  two  indicating 
wattmeters,  and  tw'O  Bristol  recording  wattmeters. 
There  is  also  provided  a  single-pole  switch  for 
connecting  the  generators  to  a  set  of  bus-bars  used 
for  holding  the  machines  in  multiple,  by  switching 
on    the    high-tension    side. 

Between  the  raising  transformers  and  the  high- 
tension  bus-bars  there  are  for  each  set  of  trans- 
formers three  single-pole  switches  for  connecting 
to  the  first  set  of  bus-bars,  three  single-pole  switches 
for  connecting  to  the  second  set,  and  three  single- 
pole  switches  for  connecting  to  the  outgoing  feeder. 

There  are  six  jaw  switches  connecting  the  bus- 
ba/s,  which  receive  current  from  the  machines  to 
the  bus-bars  that  supply  the  outgoing  feeders. 
The   current  capacity  of  these   switches  is  300  am- 


FIG.    I.       INDEPENDENT   ELECTRIC   PLANT   IN    SAN  FRANCISCO. —  GENERAL   VIEW   OF   ENGINE   ROOM. 


peres.  Between  each  wire  of  each  feeder  and  one 
bus-bar  of  each  of  the  two  sets  there  is  a  single- 
pole  sw'itch,  making  a  total  of  24  single-pole  jaw 
switches,  each  with  a  current  capacit>'  of  150  am- 
peres. For  each  feeder  there  is  one  double-pole, 
high-tension  circuit-breaker,  with  time-element  at- 
tachment. Each  feeder  is  also  provided  with  three 
ammeters  of  200  amperes'  capacity  each,  and,  in  ad- 
dition, there  are  the  necessary  synchronizing  switches. 
The  high  and  low-tension  switchboards  in  the  main 
power  house  w-hich  contain  these  sv/itching  appli- 
ances are  shown  in  Fig.  2.  The  rear  of  the  10,000- 
volt.  high-tension  board  is  illustrated  in  Fig.  .3. 
while  Fig.  4  shows  the  rear  of  the  low^-tension  al- 
ternating-current switchboard. 

The  transfer  station  receives  four  high-tension 
circuits  from  the  power  station,  and  from  it  two 
high-tension  circuits  run  to  each  of  the  three  sub- 
stations. For  making  connection  between  the  four 
incoming  feeders  and  the  six  outgoing  feeders,  there 
are  provided  36  single-pole  jaw  switches,  each  hav- 
ing a  current  capacity  of  150  amperes.  These 
switches  are  mounted  on  the  switchboard  shown 
at  the  right  in  Fig.  5. 

In  sub-station  "A"  there  are  three  sets  of  lower- 
ing transformers.  Each  set  consists  of  two  trans- 
formers of  400-kilowatt  capacity,  and  receives  three- 
phase  current  at  10,000  volts,  delivering  two-phase 
current  at  2.000  volts.  The  equipment  also  includes 
two  rotary  converters  of  250  kilowatts'  capacitj'  and 
four  static  transformers  for  supplying  the  same,  of 
150    kilowatts'    capacity    each.     "The    instruments    in 


this  sub-station  are  as  follows:  Each  set  of  two 
lowering  transformers  is  supplied  with  six  single- 
pole,  high-tension  fuse  circuit-breakers  for  connec- 
tion to  either  of  the  two  incoming  three-wire  feed- 
ers. Between  the  secondaries  of  each  set  of  lowering 
transformers  and  the  2,000-voIt  bus-bars  are 
mounted  one  ammeter  for  each  transformer,  two 
circuit-breakers  and  two  double-polc,  double-throw 
switches  (the  latter  for  connecting  transformer  sec- 
ondaries to  either  of  two  sets  of  four-wire  bus- 
bars). For  each  set  of  bus-bars  there  is  one  volt- 
meter, with  proper  plug  and  receptacles,  so  that 
it  may  be  connected  to  either  of  the  two  phases. 
Provision  is  made  for  four  outgoing  two-phase, 
four-wire  feeders,  with  the  necessary  double-throw 
switches,  so  that  each  feeder  may  be  connected  to 
either  set  of  2,000-voIt  bus-bars.  Each  feeder  is 
provided  with  tw^o  ammeters  and  two  single-pole  cir- 
cuit-breakers. The  four  150-kiIowatt  lowering 
transformers  which  supply  current  to  the  rotary 
converters  are  provided  with  six  high-tension  fuse 
switches  for  connecting  the  transformers  to  either 
incoming  feeder.  Between 
the  lowering  transformers 
and  the  rotary  converters 
are  two  ammeters  and  one 
four-pole  switch.-  Between 
the  direct-current  terminals 
of  the  rotary  converter  and 
the  bus-bars  there  is  a  volt- 
meter, circuit-breaker, 
double-pole  switch  and  am- 
meter. In  connection  with 
this  apparatus  there  is  also 
one  direct-current  field  am- 
meter and  one  four-pole 
switch  for  starting  the  mo- 
tor, together  with  necessary 
synchronizing  apparatus. 
The  rotary  converter  is  pro- 
vided with  a  Hartford  reg- 
ulator with  series  convert- 
ers for  changing  the  elec- 
tromotive force  supplied  to 
the  rotary  converter,  so  that 
the  direct-current  voltage 
may  be  varied  from  220  to 
300  volts.  There  is  provi- 
sion for  two  two-wire,  220- 
\oIt,  direct-current  feeders, 
each  provided  with  a  500- 
ampere  circuit-breaker,  am- 
meter and  double-pole 
switch. 

The  apparatus  in  each  of 
the  other  two  sub-stations 
is  a  duplicate  of  that  de- 
'A."  except  as  to  size.    One 


scribed  for  sub-station        ,     .    __^_  __  ._  

of  these  sub-stations,  which  contains  three  rotaries, 
is  shown  in  Fig.  9,  and  the  other  one,  containing 
but  one  rotary,  is  illustrated  in  Fig.  7.  The  ro- 
taries are  all  started  by  15-horsepower  induction 
motors,  designed  to  receive  two-phase  current  at 
180  volts.  The  efficiency  of  the  250-kilowatt  rotaries 
is  guaranteed  to  be  92  per  cent,  on  full  load,  and 
they  deliver  direct  current  at  any  voltage  between 
220  and  300  volts. 

For  lightning  protection  there  are  provided  six 
units  of  the  Westinghouse  type-R  lightning  ar- 
rester, designed  to  protect  both  ends  of  the  three- 
wire,  11,000-volt  circuit.  For  the  direct-current  cir- 
cuits there  are  provided  four  type-L  single-pole  line 
lightning  arresters.  The  efficiency  of  the  750-kilo- 
watt raising  transformers  is  98.35  per  cent,  and  the 
temperature  rise  with  continued  full  load  is  guar- 
anteed not  to  exceed  45  degrees  Centigrade.  The 
efficiency  of  the  250-kilowatt  lowering  transformers 
is  98  per  cent. 

The  boiler  equipment  at  the  main  power  house 
consists  of  12  625-horsepower  water-tube  boilers  of 
the  Babcock  &  Wilcox  type.  Each  boiler  is  equiv- 
alent in  capacity  to  five  return  tubular  boilers  six 
feet  in  diameter  and  16  feet  long.  They  are  con- 
structed of  forged  steel  throughout  and  are  built 
to  carry  a  safe  working  pressure  of  200  pounds. 
The  boilers  are  arranged  in  batteries  of  two  each. 
The  proximity  of  the  power  house  to  the  California 
oil  fields  has  made  it  economical  to  use  oil  as  fuel 
and  each   boiler  is  provided  with  three  oil   burners. 
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The  engines,  which  have  been  already  mentioned 
were  built  by  Mcintosh.  Seymour  &  Co.  The  three 
larger  engines  have  cylinders  28  and  58  inches  in 
diameter  by  48  inches-  stroke,  and  at  165  pounds 
steam,  condensing,  and  116  revolutions  per  minute, 
arc  rated  at  2.400  indicated  horsepower.  The  fourth 
main  engine  has  cylinders  17  and  36  inches  in  di- 
ameter by  30  inches  stroke,  and  at  160  revolutions 
per  minute  is  rated  at  760  indicated  horsepower. 
Each  engine  is  provided  with  a  complete  oiling 
system.  The  governors,  of  the  centrifugal-shaft  type, 
are  each  equipped  with  a  speed-changing  device 
driven  by  a  small  electric  motor  mounted  on  the 
governor  weight.  All  the  engines  exhaust  into  a 
Wheeler   surface   condenser. 

The  power  house  is  located  on  San  Francisco 
Bay.  and  all  the  circuits  are  underground,  except 
the  high-tension  circuits,  which  are  carried  by  a 
pole  line  to  the  sub-station  of  the  San  Francisco 
and  San  Maleo  Electric  Railway  company,  a  dis- 
tance of  over  four  miles,  and  the  distribution  lines 
of  the  residence  district.  For  these  distribution 
lines  there  are  provided  35  manhole  transformers 
of  50  kilowatts'  capacity  each,  2.200  volts"  primary 


price  will  be  the  same,  five  and  three  cents  a  trip, 
regardless  of  distance,  in  first  and  second-class  cars. 
Besides,  the  passengers  of  the  existing  Metropolitan 
will   be   transferred    without    extra    charge. 


Electrical  Manufactures  in  Illinois  and 
Other  States 

Some  of  the  census  bulletins  recently  issued  con- 
tain interesting  statistics  relative  to  manufac- 
tures in  Illinois,  Wisconsin,  Indiana,  Virginia  and 
Rhode   Island   for  the  census  year  1900. 

The  reports  for  Illinois  show  a  capital  of  $776,829,- 
598  invested  in  manufactures  and  mechanical  indus- 
tries in  the  38,360  establishments  reporting  for  the 
state  in  1900.  This  sum  represents  the  value  of 
land,  buildings,  machinery,  tools  and  implements,  and 
the  live  capital  utilized,  but  does  not  include  the 
capital   stock  of  any  of  the  manufacturing  corpora- 


earners,  with  wages  of  $146,991,  value  of  products, 
$336,985.  Gas  and  lamp  fixtures — 28  establishments. 
$565,464  capital,  420  wage  earners,  with  wages  of 
$205,746,  value  of  products,  $987,005.  Wire — three 
establishments,  $1,480,729  capital,  617  wage  earners. 
with  wages  of  $334,334,  value  of  products,  $2,879,- 
188. 

Of  the  above-named  manufactures.  Chicago  re- 
ported nine  street-railroad  companies  manufacturing 
cars  and  doing  general  construction  and  repair  work, 
with  capital  of  $704,668;  71  electrical  apparatus  and 
supply  concerns,  with  capital  of  $11,216,185;  62  elec- 
trical construction  and  repair  establishments,  with 
capital  of  $512,455;  ;i:^  electroplating  concerns,  with 
capital  of  $80,402 :  27  gas  and  lamp-fixtures  establish- 
ments,  with  capital   of  $555,464. 


Fig.  2.     High  and  Low-tension  Switchboards  in  Power  Plant. 
Fig.  4.     Rear  ot  Low-tension  Switchboard. 
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and  220  or  no  volts  on  the  secondary;  also  14  of 
25  kilowatts',  capacity  and  10  of  10  kilowatts.  All 
uf  the  manhole  transformers  are  to  have  leads 
brought  out,  so  that  they  may  be  connected  to 
transfer  from  2,200,  2,166,  2,133  or  2,100  volts  to 
222  and  no. 

All  of  the  electrical  equipment  of  the  main  power 
house  and  of  the  sub-stations  was  supplied  by  the 
Westinghouse  Electric  and  Manufacturing  company 
of  Pittsburg,  Pa.  This  company  also  furnished  the 
street  transformers  mentioned  above.  The  entire 
plant  was  erected  under  the  supervision  of  A.  M. 
Hunt,    the  manager   of  the    Independent   company. 


Another  Underground  Railway  for  Paris. 

The  Metropolitan  Commission  of  the  Paris  Mu- 
nicipal Council  has  adopted  the  project  of  Felix 
Roussel  relating  to  the  new  underground  line  which 
is  to  pass  from  the  Montmartre  district  to  the  Mont- 
parnasse  railway  station.  The  new  line  will  consti- 
tute a  north-and-south  transverse  line  and  will  cut 
across  the  existing  Metropolitan.  This  road  has  been 
much  needed,  as  to  go  from  north  to  south  across 
the  city  one  is  obliged  in  many  cases  to  use  the  old 
horse  omnibuses.  The  length  of  the  proposed  route 
is  to  be  ^.z  miles.  The  tunnel  will  be  from  25  to  100 
feet  or  more  below  ground.  This  difference  is  ow- 
ing to  the  slope  of  the  ground  on  both  sides  of  the 
Seine,  especially  in  the  northern  part  of  the  city.  The 
trains  will  be  made  up  of  two  to  four  motor  cars,  and 
will  travel  at  18  or  20  miles  an  hour.  Allowing  712 
trains  a  day,   this  will  provide   142,000  places.     The 


.  3.    Rear  of  lo.coo-volt  Switchboard. 
5.     Swiichtoards  at  Trarsfer  Station. 

tions  of  the  state.  The  value  of  the  products  is  re- 
turned at  $1,259,571,105,  to  produce  which  involved 
?•'  outlay  of  $43,337,464  for  salaries  of  44.342  offi- 
cials, clerks,  etc.;  $191,510,9^2  for  wages,  with  395,- 
iio  wage  earners;  $130,876,318  for  miscellaneous  ex- 
penses, including  rent,  taxes,  etc.,  and  $739,754,414 
for  materials   used,   mill   supplies,   freight   and  fuel. 

The  high  rank  of  Illinois  as  a  manufacturing  state 
is  stated  to  be  due,  primarily,  to  its  transportation 
facilities.  The  state  ranked  fifteenth  in  the  United 
States  in  the  value  of  its  manufactured  products  in 
1850.  eighth  in  i860,  sixth  in  1870.  fourth  in  1880,  and 
third   in   1890' and   1900, 

The  manufacture  of  electrical  apparatus  and  sup- 
plies is  given  as  one  of  the  24  leading  industries  of 
the  state.  There  were  82  establishments  engaged  in 
this  class  of  manufacture  in  1900,  with  6,048  wage 
earners,  total  wages  of  $2,818,274,  capital  of  $11,- 
641,177  and  products  valued  at  $12,169,425.  The 
miscellaneous  expenses  of  these  establishments  were 
$1,565,404  and  the  cost  of  materials  used  $4,675,961. 
The  concerns  employed  1,142  salaried  officials,  clerks, 
etc..    with   total   salaries  of  ^637,g:i3. 

Of  the  other  specified  industries  of  the  state,  12 
establishments  were  reported  under  the  heading  "cars 
and  general  shop  construction  and  repairs  by  street- 
railroad  companies."  The  total  capital  of  these  con- 
cerns was  $736,168;  they  employed  885  wage  earners 
during  1900,  with  total  wages  of  $509,419 ;  their 
miscellaneous  expenses  were  $30,587,  the  cost  of  ma- 
terials used,  $531,805,  and  the  value  of  products  was 
$i,n5.846. 

Other  electrical  or  allied  industries  in  Illinois  were 
reported  as  follows: 

Electrical  construction  and  repairs — 83  establish- 
ments. $567,420  capital,  609  wage  earners,  with  wages 
of  $313,103,  value  of  products,  $1,552,099.  Electro- 
plating— 40  establishments,  $95,382  capital,  337  wage 


The  report  for  Wisconsin  shows  a  capital  of  $330,- 
568,779  invested  in  manufactures  and  mechanical  in- 
dustries in  16.187  establishments.  The  value  of  the 
products  is  returned  at  $360,818,942,  to  produce  which 
involved  an  outlay  of  $10,608,383  for  salaries  of  offi- 
cials, clerks,  etc.;  $58,407,597  for  wages;  $30,935,354 
for  miscellaneous  expenses,  and  $208,838,167  for  ma- 
terials used. 

The  remarkable  growth  of  manufactures  in  Wis- 
consin is  attributed  to  an  abundant  supply  of  mate- 
rials and  excellent  market  facilities.  Manufacturing 
is  not  concentrated  in  a  few  localities,  but  is  dis- 
tributed throughout  the  state.  Six  large  rivers — the 
Menominee,  St.  Croix,  Chippewa.  Wisconsin,  Fox 
and  Wolf — with  many  smaller  streams  and  nearly 
2,000  fresh-water  lakes  in  the  northern  part  of  the 
state,  afford  enormous  waterpower.  as  yet  only  par- 
tially developed. 

Under  the  three  headings  of  electiical  apparatus 
and  supplies,  electrical  construction  and  repairs,  and 
electroplating,  there  were  reported,  respectively,  seven. 
20  and  eight  establishments,  with  capitals  of  $981,553, 
$181,450  and  $17,930.  The  numbers  of  wage  earners 
employed  were  527,  100  and  12,  respectively,  with 
wages  of  $221,501,  $49,578  and  $4,125,  the  values  of 
the  products  being  $923,587,  $323,278  and  $23,377,  re- 
spectively. Of  these  establishments  Milwaukee  re- 
ported, respectively,  four,  eight  and  five  concerns, 
with  capitals  of  $688,318,  $143,266  and  $16,530,  and 
having  products  valued  at  $502,332,  $240,407  and  $18,- 

927.    -  

The  total  capitalization  of  the  18,015  manufactur- 
ing concerns  in  Indiana  is  reported  at  $234,481,528 
and  the  value  of  the  products  is  returned  at  $378,- 
120,140.  The  report  shows  24  electrical  apparatus  and 
supply  establishments,  with  capital  of  $1,453,356  and 
products  valued  at  $1,586,229.  These  establishments 
employ  881  wage  earners,  their  wages  being  $340,- 
355.  Five  of  these  concerns  are  in  Indianapolis,  their 
product  being  valued  at  $211,895.  Nineteen  electrical 
construction  and  repair  establishments,  capitalized 
at  $42,423,  with  products  valued  at  $172,708,  are  re- 
ported for  the  state,  and  of  these  Indianapolis  has 
seven  establishments,  the  value  of  theii-  products  be- 
ing $77,181.  Of  electroplating  establishments,  Indi- 
ana has  nine,  with  capital  of  $12,365  and  products 
valued  at  $27,638.  In  Indianapolis  three  of  these 
concerns  are  located,  their  product  for  1900  being 
valued  at  $9,350.  ___^ 

The  Virginia  report  states  that  the  waterpower  of 
the  state  is  extensive  and  has  been  largely  developed 
at  Fredericksburg  and  at  Petersburg,  and  more  espe- 
cially at  Richmond,  where  a  5,000-horsepower  plant 
was  erected  recently.  Of  the  specified  industries  re- 
ported the  following  are  of  interest :  Cars  and  gen- 
eral shop  construction  and  repairs  by  street-railroad 
companies — four  establishments,  $36,942  capital ;  value 
of  products,  $23,908.  Electrical  construction  and  re- 
pairs— 14  establishments,  $77,152  capital;  value  of 
products,  $192,476.         

Under  "electrical  construction  and  repairs"  16 
establishments  are  reported  from  Rhode  Island 
as  having  a  total  capital  of  $62,954.  The  number 
of  salaried  officials  and  clerks  was  12,  with  salaries 
amounting  to  $7,044,  and  the  average  number  of 
wage  earners  was  96,  and  the  total  wages  paid 
was  $53,931. 

Under  "electrical  apparatus  and  supplies"  13 
establishments  are  reported  from  Rhode  Island 
as  having  a  total  capital  of  $2,652,135.  The  number 
of  salaried  officials  and  clerks  was  50,  with  salaries 
amounting  to  $64,524,  and  the  average  number  of 
wage  earners  was  864,  and  the  total  wages  paid  was 
$328,691. 


General  Electric  Talk. 

In  connection  with  the  steady  rise  in  the  stock  of 
the  General  Electric  company  the  following  dispatch 
from  Boston  is  of  interest:  "The  General  Electric 
report  for  the  fiscal  year  ended  January  31st  will  be 
ready  for  mailing  to  stockholders  about  April  4th. 
It  will  show  net  earnings  for  the  year  of  about  $12,- 
000,000,  equal  to  almost  50  per  cent,  on  the  stock  out- 
standing. It  is  understood  that  the  executive  com- 
mittee has  practically  agreed  upon  a  plan  which  will 
be  made  public  about  May  ist  and  which  will  provide 
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for  the  distribution  of  new  stock  in  one  lump  sum 
and  not  in  sections.  The  rise  in  General  Electric  is 
attributed  to  the  prospective  melon  in  the  shape  of 
a  distribution  among  stockholders  of  approximately 
$18,000,000  ot  new  stock,  and  not  to  any  talk  of 
a  merger  with  the  Westinghouse  company."  General 
Electric  stock  sold  at  324^1  on  Tuesday,  March  25th. 


Postal  Telegraph  Employes'  Library. 

A  comparatively  little  known,  but  nevertheless 
important,  adjunct  of  the  offices  of  the  Postal  Tele- 
graph-cable company  in  Chicago  is  the  employes' 
library  and  lyceum.  For  several  years  past  thf 
employes  of  the  Postal  in  Chicago  have  enjoyed 
access  to  a  library  that  had  its  foundation  in  the 
suggestion  of  Mr.  E.  J.  Nally.  the  general  super- 
intendent of  the   company,  who  offered   the  use   of 
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New    Lighting   and    Power    System    for 
New  Orleans. 

Elaborate  plans  and  specifications  have  been 
drawn  for  the  construction  of  the  lighting  and  power 
system  which  the  city  of  New  Orleans,  La.,  pro- 
poses to  construct.  The  system  of  lighting  the  pub- 
lic higinvays  will  be  by  means  of  arc  lamps  of  the 
series  alternating,  enclosed,  475-watt  type.  Incan- 
descent lighting  will  be  supplied  to  a  limited  num- 
ber of  public  buildings  and  some  public  buildings 
will  also  be  supplied  with  power  to  operate  pumps, 
fans  and  elevators.  The  number  of  arcs  will  be 
2.627,  of  which  409  will  be  situated  in  the  "under- 
ground" district  and  served  by  conductors  laid  in 
conduit,  and  2.2i8_  will  be  situated  in  the  "overhead" 
district  and  served  by  conductors  strung  overhead 
on  wooden  poles.  The  energj'  necessary  to  operate 
the   incandescent    lights,  pumps,    fans   and   elevators 


Fig.  6.     Exciter  Units  in  Main  Power  House. 
Fig.  8.     Unit  of  1500  Kilowatts. 
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a  room  in  the  comp'any's  offices  in  the  Stock  Ex- 
change building,  when  the  company  first  took  quar- 
ters there. 

The  beginning  was  necessarily  small,  as  the  nu- 
cleus of  the  library  was  from  the  donations  of  books 
by  the  employes  themselves,  but  the  income  of  the 
association  (which  is  a  membership  fee  of  10  cents 
a  month)  was  judiciously  handled,  and  now  1,300 
volumes,  of  which  200  are  electrical  publications, 
are  to  be  found  on  the  shelves  of  the  library.  The 
membership  of  the  library  association  is  limited  to 
Postal  employes  only,  and  at  present  there  is  an 
enrollment  of  150. 

To  encourage  the  pursuit  of  technical  knowledge, 
lectures  on  current  electrical  topics  are  given  in 
the  association  room,  to  which  anyone,  even  though 
not  a  Postal  employe,  is  welcome.  At  the  present 
time  Professor  P.  B.  Woodworth  of  Lewis  Institute 
is  the  lecturer,  and  the  popularity  of  the  scheme 
is    well   attested    by   a   good    attendance. 

One  of  the  best  features  of  the  library  is  the  op- 
portunity it  gives  those  who  are  on  the  "waiting 
force"  to  employ  their  time  profitably  while  they 
are  waiting  for  a  call  to  go  to  work.  The  present 
officers  of  the  library  association  are :  President, 
J.  E.  Pettit;  vice-president,  M.  AI.  Smith;  secretary 
and  treasurer.  Miss  L.  E.   Fatten. 


Nobel  Prizes. 


Minister  Thomas  of  Stockholm  calls  attention  to 
the  fact  that  the  American  minister  at  Stockholm  is 
not  permitted,  directly  or  indirectly,  ofScially  or  un- 
officially, to  present  names  for  any  Nobel  prize. 
There  are,  however,  certain  individuals  and  institu- 
tions in  the  United  States  that  are  authorized  to 
present  names  for  the  prizes ;  but  it  is  desired  that 
the  names  of  these  individuals  and  institutions 
should  not  be  made  public.  It  is  presumed  that  the 
name  of  anyone  who  has  been  of  so  great  benefit 
to  mankind  as  to  be  worthy  of  a  Nobel  prize  will 
suggest  itself  to  those  among  his  coiintiymen  who 
are  authorized  to  present  his  name,  without  any 
solicitation  or  effort  on  his  part.  It  is  hoped  that 
in  al!  cases  the  prize  shall  seek  the  benefactor,  and 
not  the  benefactor  the  prize. 


Fig.  7.    Single-rotary  Sub-station. 
Fig.  9.     Thre^-rotary  Sub-stalion. 
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will,  for  the  present,  be  equal  to  approximately  150,- 
000  kilowatt-hours'    service   per  annum. 

The  city  will  furnish  the  ground  upon  which  to 
erect  the  generating  station.  The  power  house  will 
measure  138  feet  long  by  113^  feet  wide  and  will 
be  erected  on  pile  and  concrete  foundation.  The 
walls  will  be  made  of  ordinary  brick  masonry,  and 
measure  65  feet  high  from  the  grade  of  the  building 
to  its  top.  The  frame  of  the  building  and  the  roof 
and  floor  frames  will  be  formed  of  structural  steel 
and  iron  members. 

The  following  steam  and  electrical  machinery  will 
be  installed  in  the  power  house;  "Three  batteries 
of  two  boilers  each ;  each  battery  will  have  about  750 
commercial  horsepower  capacity.  The  boilers  will 
be  of  the  horizontal  water-tube  type.  Economizers 
will  be  used  in  connection  with  the  boilers  for  the 
purpose  of  feed-water  heating.  Oil  will  be  used 
lor  fuel;  furnaces  will  be  arranged  accordingly. 
Artificial  draft  will  be  employed,  if  necessary.  One 
chimney  will  be  erected  to  which  all  furnaces  will 
be  connected.  Pumps  which  supply  boilers  with 
feed  water  •  will  be  connected  to  the  artesian  well 
and  the  yard  waterworks  system,  the  pumps  and 
boilers  to  be  connected  by  a  duplicate  set  of  pipes. 
Four  independent  vertical  compound  condensing  en- 
gines of  about  750  indicated  horsepower  capacity 
each,  three  of  which  will  develop  sufficient  energy 
to  operate  all  the  public-highway  lights;  the  fourth 
unit  is  a  reserve  to  meet  contingencies  in  the  event 
of  a  breakdown.  Four  generators  of  about  500 
kilowatts'  capacity  each.  One  independent  vertical 
compound  condensing  engine  of  about  300  indicated 
horsepower  capacity  to  furnish  energy  during  day- 
time for  the  operation  of  the  pumps,  elevators  and 
fans,  and  the  incandescent-lighting  service.  One 
generator  of  about  200  kilowatts'  capacity.  The 
engines  and  generators  will  be  direct-coupled.  Three 
jet  condensers  of  about  1,500  horsepower  capacity 
each.  About  55  constant-current  transformers  of 
about  50  lights  capacity  each.  A  completely 
equipped  panel  switchboard,  including  indicating  and 
recording  instruments  of  the  most  improved  type." 

The  service  will  embrace  53  arc  circuits,  with 
about  50  lamps  to  each  circuit  and  two  incandescent 
circuits.  Lamps  in  the  underground  district  will  be 
suspended  from  ornamental  combination  wood  and 
iron  posts  of  the  "gooseneck"  type.  In  this  district 
additional  tubes  will  be  laid  to  provide  for  the 
police,    telegraph    and    fire-alarm    wires.     Lamps    in 
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the  outside  district  will  be  suspended  from  neat 
metal  brackets  or  metal  cranes,  attached  to  wooden 
poles. 

The  conductors  in  the  underground  district  will 
be  rubber  and  lead-covered.  Those  in  the  overhead 
district  will  have  triple-braid  weatherproof  insu- 
lation. The  lamps  will  be  of  the  most  improved 
type;  they  will  be  fitted  with  carbons  partly  en- 
closed by  and  consumed  within  a  close-fitting  small 
inner  glass  globe  and  a  large  outer  glass  globe. 
The  globes  will  be  either  clear  or  opalescent,  as 
may  be  designated,  and  the  lamps  will  be  fitted  with 
metal  reflectors.  Lamps  will  be  hung  so  that  the 
arc  will  be  from  12  feet  to  18  feet  above  the  surface 
of  the  street. 

The  specifications,  which  have  been  compiled  by 
Captain  W.  J.  Hardee,  city  engineer,  Foster  Olroyd. 
city  electrician,  and  Alfred  Raymond,  manager  of 
drainage,  are  very  complete.  The  bids  for  the  con- 
tract close  on   April  7th. 


Universal    Transfers  Ordered    for   Chi- 
caRO  Union  Traction  Lines. 

Judge  Ball  of  the  Chicago  Criminal  Court  handed 
down  a  decision  on  Rlarch  19th  in  which  he  held. that 
the  city  ordinance  fixing  a  five-cent  fare  and  requiring 
transfers  between  all  lines  of  any  one  company  is 
valid,  and  that  it  applies  not  only  to  companies  as 
they  existed  when  the  ordinance  was  passed,  but  to 
companies  as  they  exist  now.  The  consolidation  of 
the  West  and  North  Side  lines  under  the  name  of 
the  Union  Traction  company  being  an  admitted  fact, 
it  onlv  remained  for  the  judge  to  hold  that  the  sub- 
urban lines  operated  under  the  name  of  the  Consoli- 
dated Traction  company  were  under  the  same  own- 
ership as  the  Union  Traction  company  lines  in  order 
to  deduce  the  full  effects  of  his  decision.  Judge 
Ball's  decision  applies  to  11  different  suits,  all  brought 
by  the  city  of  Chicago  against  the  Union  Traction 
company.  In  each  case  a  transfer  had  been  refused 
where  the  city  thought  it  ought  to  have  been  given, 
and  in  each  case  the  judge  sustained  the  city  and 
punished  the  railway  company  with  a  S50  fine. 

Since  the  decision  some  attempts  have  been  made 
to  obtain  transfers  on  lines  of  the  company.  In  each 
case  the  transfers  were  refused  and  where  the  pas- 
sengers refused  to  pay,  they  were  put  off  the  cars. 
Several  suits  are  promised,  which  will  charge  diso- 
bedience of  the  ordinance.  An  appeal  will  be  taken 
from  Judge   Ball's   decision. 


Novel  Methods  of  Utilizing  Power. 
A  patent  (No.  695,524)  granted  to  Enoch  C. 
Woodell  of  Highpoint,  N.  C,  on  March  i8th,  is 
entitled  ''Electric  Generator'"  and  describes  a  rather 
novel  method  of  generating  electricity.  The  inven- 
tion comprises  a  vertical  flue,  which  has  a  hori- 
zontal branch  communicating  therewith  and  open 
to  the  atmosphere.  A  heater  is  arranged  within  the 
horizontal  branch  of  the  flue  immediately  below 
the  uptake,  to  cause  a  suction  in  the  flue,  and  a 
deflector  deflects  the  heat  directly  into  the  uptake. 
A  dynamo-electric  machine  is  arranged  with  a  fan 
or  propeller  fixed  to  the  shaft  of  the  armature. 
The  fan  projects  within  the  open  end  of  the  hori- 
zontal branch  and  is  rotated  by  the  air  passing  into 
the  branch  and  entrained  by  the  heat  from  the 
heater.  In  the  accompanying  illustration,  which  ac- 
companies   the    patent,    the    inventor    has    evidently 
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indicated  an  electric  heater,  which  is   supplied  by  a 
storage   battery. 

A  resident 'of  La  Grange,  III.,  Charles  Wondries, 
goes  the  above  inventor  one  better  with  a  similar 
scheme,  which  is  announced  as  a  perpetual-motion 
device.  His  apparatus  is  a  cylinder  with  a  propeller 
wheel  set  inside  near  each  end,  and  between  them 
on  the  same  shaft,  an  ordinarj'  flywheel.  By  con- 
necting the  cylinder  with  a  large  stack  the  inventor 
claims  his  apparatus  will  run  perpetually,  the  natural 
draft  supplying  the  power  to  revolve  the  fans.  He 
says  he  has  already  operated  a  sewing  machine  with 
a  small  apparatus  of  this  description  connected  to  a 
loo-foot  stove  pipe. 


The  stockholders  of  the  New  Orleans  City  Railroad 
company,  which  controls  the  largest  number  of  the 
street-railway  lines  in  New  Orleans,  are  said  to 
have  authorized  the  lease  of  the  lines  to  the  New 
Orleans  Railway  company,  the  concern  recently  char- 
tered in  New  Jersey. 
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Changes  in    Western  Unionj  Personnel. 

Following  the  succession  of  Colonel  Robert  C. 
Clowrj-  to  the  position  of  president  and  general  man- 
ager of  the  Western  Union  Telegraph  company 
conies  the  announcement  that  the  names  of  other 
well-known  officials  are  being  placed  farther  up  on 
the  roster  of  the  Western  Union  company.  The 
supplementary  changes  announced  are  are  follows: 

Theodore  P.  Cook,  district  superintendent  of  the 
Western  Union  at  St.  Louis,  has  been  advanced  to 
the  position  of  general  superintendent  of  the  west- 
ern division,  with  headquarters  in  Chicago,  suc- 
ceeding Colonel  Clowr>';  J.  C.  Barclay,  who  has 
been  electrician  of  the  western  division,  has  been 
appointed  electrical  engineer  of  the  entire  Western 
Union  company,  with  headquarters  in  New  York 
city,  succeeding  A.  S.  Brown,  resigned;  Charles  W. 
Bristol,  who  has  been  superintendent  of  construc- 
tion of  the  western  division,  has  been  appointed  to 
the  position  of  general  superintendent  of  construr- 
lion.   with  headquarters  in  New  York  city,  succeed- 


Western   electrician 

Louis  district,  which  is  known  as  the  second  district, 
had  become  so  large  that  the  superintendent  at  St. 
Louis  required  an  assistant,  and  Colonel  R.  C.  Clowry 
then  general  superintendent  of  the  w'estern  division 
at  Chicago,  appointed  Mr.  Cook  assistant  superintend- 
ent of  the  district,  with  headquarters  at  Dallas,Texas, 
which  position  he  held  from  1885  to  1S97,  12  years, 
having  immediate  control  of  the  telegraph  company's 
plant  and  business  in  Texas  and  Western  Louisiana. 
In  March,  1897,  Mr.  L.  C.  Baker,  superintendent  of 
the  second  district,  died,  and  Mr.  Cook  was  appointed 
his  successor,  taking  charge  on  April   i,  1897. 

The  western  division,  which  Mr.  Cook,  as  general 
superintendent,  will  have  in  charge,  comprises  all 
of  the  territory  west  of  Pittsburg  and  west  of  the 
Ohio  and  Mississippi  rivers  to  the  Pacific  coast,  and 
from  the  Gulf  of  Mexico  to  Manitoba.  In  the  di- 
vision there  are  eight  district  superintendents,  with 
headquarters  at  Cleveland,  Cincinnati,  Indianapolis, 
Chicago,  Minneapolis,  St.  Louis,  Omaha  and  San 
Francisco.     Much  might  be  said  of  the  character  and 
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Wayne  Railroad  company,  and  finally  became  assist- 
ant train  dispatcher  on  the  Central  Railroad  of  New 
Jersey.  In  1875  he  went  to  Baltimore  and  entered 
the  service  of  the  Western  Union.  His  railroad 
positions  had  already  made  him  familiar  with 
Western  Union  work.  Twenty-live  years  ago  he 
came  to  Chicago,  and  for  the  last  22  years  he  has 
served  the  Western  Union  in  an  official  capacity, 
having  gone  through  all  the  ranks  of  promotion 
to  his  present  position.  Mr.  Barclay's  experience 
as  district  electrician  and  division  electrician  has 
fitted  him  excellently  for  the  position  of  elec- 
trical engineer,  in  which  capacity  he  will  have 
juiisdiction  at  every  point  touched  by  the  Western 
Union  lines.  The  departure  of  Mr.  Barclay  from 
the  Chicago  office  is  regretted  by  all  who  have  been 
connected  with  him,  and  his  promotion  is  regarded 
as  but  further  proof  of  his  ability  and  popularity. 


John  C.  Barclay,  Electrical  Engineer. 


Cbarles  H.  Bristol,  General  Superin- 
tendent of  Construction. 


ing  D.  Doren,  deceased.  Mr, 
ceeded  at  St.  Louis  by  G.  J.  Frankel,  who  has  been 
his  assistant  for  the  last  five  years.  Mr.  Bristol 
has  been  succeeded  in  Chicago  by  D.  R.  Davies, 
who  has  been  assistant  superintendent  of  construc- 
tion of  the  western  division,  with  headquarters  in 
San  .Francisco.  Mr.  Barclay's  successor  has  not 
been   named. 

Theodore  P.  Cook. 

Theodore  P.  Cook,  Colonel  dowry's  successor  in 
Chicago,  was  born  in  Tennessee,  of  Yankee  parents. 
While  he  was  still  an  infant  his  parents  removed 
to  the  Nebraska  Territory.  Mr.  Cook's  father  settled 
in  the  Omaha  Indian  Reservation,  about  14  miles 
south  of  the  present  city  of  Omaha.  Young  Cook 
grew  up  in  the  Indian  village,  attended  school  ui 
Iowa  and  worked  on  the  farm  in  summer.  Mr.  Ells- 
worth, superintendent  of  construction  of  the  overland 
telegraph  line  which  ran  froin  St.  Joseph  to  Omaha, 
stopped  frequently  at  the  Cook  home  on  his  trips 
of  inspection  and  was  strongly  attracted  by  the  bright 
manner  of  the  youth.  At  his  suggestion  young 
Cook,  then  scarcely  17  years  of  age,  went  to  Omaha, 
and  for  several  months  studied  the  working  of  the 
telegraph  system  in  a  most  practical  manner.  There 
was  a  number  of  boys  in  the  class,  and  when  they 
were  ready  they  put  forth  in  a  wagon  along  the 
overland  stage  route,  from  station  to  station,  drop- 
ping off  an  operator  at  each  place.  Cook's 
lot  took  him  to  South  Pass,  on  the  Sweetwater  River. 
There  a  stockade  with  a  government  garrison  was 
planted  to  protect,  the  line.  It  was  the  duty  of  the 
operator  to  care  for  the  line  over  his  section,  and  it 
frequently  became  necessary  for  him  to  go  out  with 
a  squad  of  soldiers  as  protection  to  repair  and  con- 
struct the  lines  along  the  stage  route.  This  proved 
a  fine  schooling.  He  remained  there  a  year,  and  was 
then  appointed  inanager  of  the  station  at  Lawrence, 
Kan.  Later  he  was  manager  at  Atchison,  Leaven- 
worth, Kansas  City  and  other  points. 

He  left  the  telegraph  service  to  enter  the  mercantile 
business  with  his  father,  who  had  moved  to  Atchison, 
but  his  love  for  the  telegraph  induced  him  to  return 
to  the  service  in  1874.  He  look  a  position  as  op- 
erator at  St.  Louis,  worked  up  to  the  position  of 
hight  chief  operator,  and  shortly  afterward  was  placed 
in  charge  of  the  quotation  and  ticker  service  at  St. 
Louis,  and  also  in  charge  of  all  repairs  and  recon- 
struction of  the  telegraph  company's  lines  in  St. 
Louis  and  East  St.  Louis.     In  the  meantime,  the  St. 
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Cook  has  been    sue-       ability  of  Mr.  Cook  as  they  have  been  exemplified  in 


his  long  connection  with  the  Western  Union,  but  the 
trust  that  is  reposed  in  him  by  his  appointment  to 
the  position  of  general  superintendent  of  the  western 
division  of  the  Western  Union  company  is  an  epitome 
of  all  the  praise  that  might  be  spoken  concerning  him. 
Charles  H.  Bristol. 
Charles  H.  Bristol,  superintendent  of  construc- 
tion of  the  western  division,  who  has  been  ap- 
pointed general  superintendent  of  construction  of 
the  Western  Union  Telegraph  company,  with  head- 
quarters at  New  Y'ork,  was  born  in  Seneca  Falls, 
N.  Y.,  April  2,  1847,  and  began  his  telegraph  career 
in  a  construction  gang,  under  M.  C.  Bristol,  in  the 
fall  of  1S61.  He  enlisted  in  the  Third  New  York 
Light  Artillery  in  1864  and  was  discharged  in  1865, 
when  he  went  to  school  until  the  fall  of  1S66  at 
Syracuse,  N.  Y.  He  was  next  stationed  as  lineman 
at  New  Albany,  Ind.,  for  the  Western  Union  in 
1866,  working  in  that  capacity  until  1870,  when 
he  was  employed  as  lineman  on  the  Missouri  Pa- 
cific until  1872,  at  which  time  he  returned  to  the 
employment  of  the  Western  Union.  He  was  ap- 
pointed assistant  superintendent  of  construction  on 
October  2,  1882,  and  superintendent  of  construc- 
lion  of  the  western  division  on  May  4,  1897,  suc- 
ceeding his  brother,  M.  C.  Bristol,  vi,bo  died  at 
that  time.  The  place  to  which  Mr.  Bristol  has  just 
been  appointed  has  been  vacant  since  the  death  of 
its  former  incumbent,  Mr.  Doren,  which  occurred 
about  four  years  ago.  D.  R.  Davies,  who  has  been 
assistant  superintendent  of  construction  of  the  west- 
ern division,  with  headquarters  at  San  Francisco, 
has  been  named  to  fill  the  position  of  the  departing 
superintendent.  The  absence  of  Mr.  Bristol  from 
the  western  division  headquarters  in ,  Chicago  will 
be  greatly  regretted  by  all  who  know  him  for  the 
capable,  courteous,  unassuming  gentleman  that  he 
is. 

John    C.    Barclay. 

John  C.  Barclay,  electrician  of  the  western  divi- 
sion, who  has  been  appointed  electrical  engineer  of 
the  Western  L'nion  Telegraph  company,  with  head- 
quarters at  New  York,  is  a  native  of  Greensburg, 
Pa.,  where  he  was  born  April  17,  1856.  He  took 
his  first  position,  with  the  Pennsylvania  Railroad 
company,  and  worked  for  that  company  for  some 
time  as  a  relief  operator.  He  worked  successively 
in  the  telegraph  departments  of  the  Baltimore  and 
Ohio  Railroad  company  and  the  Pittsburg  and  Fort 


Electrical  Characteristics  of  Nerve  Im- 
pulses. 

Dr.  Albert  P.  Mathews,  assistant  professor  of 
physiological  chemistry  in  the  University  of  Chicago, 
has  a  very  interesting  article  in  the  March  Century 
on  "The  Nature  of  the  Nerve  Impulse — A  Physical 
Explanation  of  One  of  the  Phenomena  of  Life." 
He  speaks  briefly  of  the  work  upon  which  Professor 
Jacques  Loeb  of  the  university  has  been  engaged 
for  tne  last  four  or  five  years  and  of  his  having  es- 
tablished the  fact  that  physiological  action,  and  es- 
pecially muscular  contraction,  are  dependent  upon 
the  number  and  sign  of  the  electrical  charges.  Pro- 
fessor Mathews  then  describes  at  some  length  the 
results  of  his  own  investigations  on  tne  nature  of 
the  nerve  impulse,  and  summarizes  the  main  con- 
clusions reached  as  follows ;  First,  that  the  chemical 
stimulation  of  protoplasm  is  really  an  electrical  stim- 
ulation ;  second,  that  the  poisonous  action  of  inor- 
ganic salts  is  due  to  the  electrical  charges  of  the 
salts  and  probably  to  the  movements  of  these  charges  ; 
third,  that  the  negative  charges  stimulate  proto- 
plasm, while  the  positive  prevent  stimulation,  and,  if 
not  counteracted  by  the  negative,  will  destroy  life ; 
fourth,  that  muscle  contraction  is  probably  in  its 
essence  an  electrical  phenomenon  and  that  the  con- 
duction of  a  nerve  impulse  is  almost  certainly  an 
electrical  phenomenon  ;  fifth,  for  the  first  time  there  is 
given  a  physical  explanation,  which  agrees  with  all  the 
main  kno->vn  facts,  of  the  nerve  impulse  and  changes 
in  irritability;  sixth,  there  is  secured  a  physical  ex- 
planation of  the  way  in  which  an  anesthetic  produces 
its  effect ;  seventh,  one  is  led  to  the  hypothesis  of  the 
identity  of  stimulation  by  light  and  by  chemicals. 
Professor  Mathews  thinks  it  probable  that  the  im- 
mediate practical  consequences  of  these  conclusions 
will  very  likely  occur  in  the  following  directions: 
First,  better  understanding  of  other  life  phenomena, 
the  artificial  synthesis  of  living  matter  and  the  pro- 
longation of  life ;  second,  the  securing  of  a  rational 
basis  of  pharmacology ;  third,  a  basis  for  attacking 
the  great  problem  of  fermentation,  the  solution  of 
which  would  probably  mean  a  revolution  in  some 
of  the  great  industries  of  the  world,  enabling  one 
to  build  up  foodstuffs  from  the  soil,  air  and  sun- 
light, just  as  plants  do. 


COMMUNICATION. 


Use   of    1  1 0-volt  Cut-out  with    Higher 
Voltages. 

To  the  Editor  of  the  Western  Electrician : 

I  send  you  a  sketch  showing  how  a  common 
double-pole,  1 10- volt  cut-out  can  be  used  success- 
fully with  250  or  500  volts.  It  has  always  been 
the  case  that  if  a  common  cut-out  was  used  for  this 


USE  OF  IIO-VOLT  CUT-OUT   WITH    HIGHER   VOLTAGES. 

purpose  in  cases  of  short-circuit  the  fuse  would 
l)low.  but  the  arc  would  remain  and  in  most  cases 
would  cause  considerable  damage.  Consequently  a 
fuse  cartridge,  which  is  rather  expensive,  was  the 
only  thing  that  was  a  safe  protection.  I  discovered 
that  I  could  use  the  common  cut-out  to  good  ad- 
antage  on  our  lighting  circuit.  I  have  tested 
it  on  short-circuits  of  from  one  to  20  amperes,  and 
it  seemed  to  work  equally  well  on  either  one. 

J.    N.    MJELDE. 
Livingston,    Mont.,    March    5,    1902. 


The  Mechanicsburg  (Pa.)  Light,  Heat  and  Power 
company  has  been  organized.  E.  A.  "Burnett  of 
Harrisburg   is   a   director. 


March  29.   ig02 


WESTERN     ELECTRICIAN 


209 


The  Subway  Question  in  Chicago.' 
By  George  W.  Jackson. 

At  the  present  time,  in  what  is  Vcnown  as  the 
business  district  of  Chicago,  bounded  on  tlie  soutli 
by  Twelfth  street,  and  on  tlie  north  and  west  by 
the  Chicago  River  and  the  South  Branch  of  the 
river,  tlie  space  underneath  the  streets,  you  might 
say,  is  fully  occupied  by  the  various  corporations 
and  the  city  for  ducts  for  underground  wires,  ca- 
bles and  the  necessary  manholes  for  the  handling 
of  the  same.  There  is  no  corporation  to-day  occu- 
pying space  in  this  district  that  will  not  require 
more  space  to  take  care  of  the  constantly  increasing 
business,  and  the  question  of  providing  for  the 
future  is  a  serious  problem  to  all  such  corporations. 
From  a  practical  standpoint,  it  would  not  be  pos- 
sible to  meet  the  expense  of  a  subway  in  the  busi- 
ness district  unless  such  rights  were  granted  to 
the  existing  corporations  and  those  interested  that 
they  could  be  induced  to  build  the  subway  them- 
selves. It  would  be  impossible  to  employ  other 
capital  disinterested  to  build  such  a  subway  as 
would  be  desired  by  the  citizens  of  Chicago. 
Should  an  ordinance  be  passed  granting  the  right 
to  build  a  subway  in  the  business  district,  the  vested 
rights  of  other  corporations  in  the  streets  would 
require  the  new  corporations  or  individuals  prac- 
tically to  rebuild  their  plants  at  the  expense  of  the 
new  concern  and  under  the  direction  and  manage- 
ment of  such  corporations  as  now  have  the  rights. 
This  is  the  only  serious  thing  I  see,  from  a  com- 
mercial standpoint,  as  it  will  require  more  money 
to  take  care  of  and  remove  the  other  companies' 
mains    than   the   building   of  the   subway   itself. 

As  to  the  physical  part  required  to  construct  a 
subway,  I  find  that  the  streets  are  congested  with 
an  extensive  system  of  the  Chicago  Telephone  com- 
pany, Chicago  Edison  company,  Underground  Sec- 
tional company,  city  fire-alarm  and  lighting  system. 
Postal  Telegraph-cable  company,  Western  Union 
Telegraph  company.  City  Press  association's  pneu- 
matic-tube system  and  People's  Gas  Light  and  Coke 
company-.  Ihe  gas  company,  in  the  majority  of 
cases,  has  three  different  mains  on  each  side  of  the 
street,  to  say  nothing  of  the  laterals  running  from 
their  mains  through  the  area  walls.  The  Chicago 
tdison  company  also  has  laterals  running  from  its 
conduit  system  and  manholes  through  the  curb  walls, 
in  the  majority  of  cases  not  exceeding  25  feet  apart. 
There  are  also  the  present  city  sewxr  system,  in- 
cluding the  catchbasins  and  manholes,  and  the  city 
water  mains.  The  laterals  of  the  different  sys- 
tems are  really  the  most  serious  obstacle.  In  figur- 
ing up  the  space  now  occupied  by  the  different 
systems  I  have  spoken  of,  the  streets  from  curb  to 
curb  in  the  downtown  district  are  virtually  all  oc- 
cupied for  a  depth  of  nine  feet.  Each  intersection 
of  streets  is  virtually  occupied  w-ith  the  manholes 
of  the  different  corporations.  In  some  cases  some 
of  the  companies  have  manholes  running  from  curb 
to  curb. 

Knowing  the  true  conditions  of  the  streets  as 
they  now  exist,  relative  to  corporation  pipes  which 
are  in  the  way  of  the  building  of  a  subway,  it  ap- 
peals to  my  judgment  that  the  first  practical  thing 
to  be  done  is  to  get  all  of  the  different  engineers 
representing  the  corporations  together  in  a  body 
and  have  them  discuss  the  needs  of  the  corporations 
tliey  represent.  As  to  the  construction  of  a  subway 
proper,  my  judgment  is  that  a  street-railway  subway 
can  be  constructed  in  the  business  district  of  Chi- 
cago for  a  cost  that  would  be  within  reason.  This 
is  largely  so  on  account  of  there  being  no  great 
engineermg  problems  to  overcome,  providing  a  sub- 
way is  constructed  which  will  avoid  getting  in  the 
thrust  of  the  buildings. 

Ihe  nature  of  the  soil  in  the  downtowm  district 
is  as  follows ;  For  a  distance  of  10^  feet  from 
the  street  grade  the  street  is  filled  in  with  material 
mostly  from  the  Chicago  fire  of  1871.  This  ma- 
terial is  'composed  of  dead  mortar,  brickbats,  stone 
and  other  material  necessary  to  make  a  fill.  Below 
this  lo^ii  feet  there  is  about  2^  feet  of  what  is 
known  as  loamy  soil.  This  soil  is  water 
bearing.  Below  this  stratum  of  loam  there 
is  four  feet  of  what  is  known  as  soft,  swell- 
mg  blue  clay.  The  day  below  this  point  is  con- 
siderably drier  and  runs  about  regular  for  a  dis- 
tance of  40  feet  down,  with  the  exception  of  the 
territory  south  of  Congress  street,  where  the  clay 
is  of  a  soft  character  for  a  depth  of  50  feet. 

It  would  become  a  serious  and  expensive,  as 
well  as  an  impractical,  proposition  to  attempt  to 
build  any  subway  with  this  nature  of  soil  where 
there  is  the  least  possible  chance  of  interfering  with 
the  buildings  which  might  be  located  on  the  line  of 
the  tunnel.  Over  40  per  cent,  of  our  large  office 
buildings  are  located  on  what  are  known  as  float- 
ing foundations.  Foundations  of  this  character  are 
about  2^  feet  below  datum,  or,  in  other  words, 
about  14^  feet  below-  our  street  grade.  Such  build- 
ings as  the  Ashland  block.  Great  Northern  building, 
Monadnock  building.  First  National  Bank  building, 
Calumet  building,  and  many  other  buildings  of 
latter-day  construction  are  built  on  floating 
foundations.  It  appeals  to  me  that,  in  order  to 
construct  a  subway  without  running  a  chance  of 
enormous  damages,  the  closer  it  can  be  constructed 
to  the  surface  the  more  practical  it  becomes  from 
an  engineering  standpoint,  as  well  as  for  the  public 
for  whom  it  would  be  built.     This  is  true,  not  only 

I.  Abstract  of  address  made  before  the  Chicago  Real  Estate 
Board  on  March  14.  1902.  Mr.  Jackson  is  general  manager  and 
engineer  of  the  Illinois  Telephone  Constmclion  company  of 
Chicago. 


from  the  danger  of  the  undermining  of  the  founda- 
tions of  the  buildings,  but  also  on  account  of  the 
large  inlets  and  exits  that  it  would  be  necessary 
to  Duild  in  order  to  make  it  free  of  access  to  the 
people.  At  these  stations  it  would  be  impossible 
to  construct  any  masonry  work  that  would  maintain 
the  present  conditions  of  the  foundations  and  have 
enough   room   for   a   station. 

I  took  the  liberty  of  bringing  one  or  two  plans 
which  have  appealed  to  me  as  being  practical.  The 
one  shown  herewith  was  designed  by  your  present 
city  engineer,  Mr.  Ericson.  I  have  another, 
which  I  designed  myself,  of  a  single-loop  sub- 
way. The  single-loop  idea  gives  track  loops  for 
each  section  of  the  city.  Of  course,  it  is  impossible 
to  get  away  from  grade  crossings  with  any  kind 
of  a  subway,  but  I  believe  the  danger  from  grade 
crossings  is  almost  remote,  as  there  will  be  nothing 
to  contend  with  but  the  cars  themselves.  Accidents 
at  grade  crossings  are  less  than  they  are  at  the 
middle  of  the  block,  which  no  doubt  is  caused  by 
the  extra  precaution  taken  by  the  teamsters  and 
pedestrians   at    such   crossings. 

With  the  single-track  system  a  speedy  relief  for 
the  people  would  be  accomplished,  and  the  city 
would  not  have  to  go  into  any  lengthy  legislation 
in  order  to  compel  the  present  corporations  to  re- 
move their  pipes,  as  the  center  of  the  streets  at  the 
present  time  is  mostly  taken  up  with  the  city  sewer 


structed  or  not.  My  plan  would  be  to  construct 
a  system  of  storm-water  sewers,  which  would  run 
along  the  curb  lines  and  empty  into  the  river,  the 
system  to  be  constructed  of  steel  pipe,  with  open- 
ings left  large  enough  to  take  care  of  storm  water 
and  water  used  for  the  flushing  of  the  streets.  The 
distance  between  these  openings  should  not  exceed  50 
feet.  The  enormous  grade  that  can  be  given  to  a 
storm-water  system  will  obviate  any  chance  of  its  be- 
ing stopped  up,  no  matter  how  much  refuse  is  washed 
into  it.  For  instance,  this  sewer  could  have  a  grade 
of  over  2^/-2  inches  to  100  feet,  as  our  present  street 
grade  stands  about  I2^/^  feet  above  the  river,  or,  in 
other  words,  a  system  of  this  kind  would  have  a 
fall  of  at  least  10  feet  from  Michigan  avenue  to 
the  river.  With  this  system  the  sweeping  of  the 
streets  would  be  done  away  with  and  the  streets 
could  be  flushed  nightly  at  one-third  the  present 
cost.  The  reason  it  has  not  been  practical  here- 
tofore to  flush  our  streets  is  owing  to  the  fact  that 
the  inlets  for  the  water  from  flushing  are  too  far 
apart.  The  average  distance  is  over  200  feet,  which 
is  too  great  a  distance  to  force  refuse  down  with 
water.  These  openings  could  even  be  left  closer 
than  50  feet,  as  the  cost  of  leaving  openings  would 
be    small. 

The  soil  or  drainage  system  should  also  be  con- 
structed of  steel  pipe  and  should  be  sealed,  so  that 
there  would  be  no  escape  of  liquid  matter  into  the 
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system  and  manholes.  Immediately  adjoining  the 
center  of  the  streets  are  the  corporations'  pipes, 
which  have  been  kept  out  of  the  w^ay  largely  because 
the  present  street-railroad  companies  that  occupy 
the  streets  have  not  allowed  corporations  to  lay 
their  systems  under  the  tracks.  "The  pipes  which 
might  be  in  the  way  now  could  be  hung  up  during 
the  construction  of  a  single-loop  system.  In  design- 
ing the  single-loop  system,  I  planned  it  with  the 
idea  of  keeping  dow-n  as  far  as  possible  in  order 
to  avoid  a  large  system  of  lateral  pipes  w^hich  cross 
all  of  the  streets  and  which  w-ould  otherwise  have 
to  be  disturbed.  The  single-loop  system  could  be 
constructed  w'ithout  discommoding  the  public  to  any 
great  extent,  as  a  number  of  streets  could  be  started 
simultaneously,  and  there  would  be  no  necessity  of 
having  more  than  100  feet  of  the  street  in  the  course 
of  construction  at  one  time.  There  w^ould  also  be 
ample  room  for  teams  and  people  to  go  on  each 
side.  A  great  deal  of  headway  could  be  made  in 
the   construction   of  a   system  of  this  kind. 

While  I  have  given  you  my  idea  of  a  single-loop 
system,  the  double-track  idea  still  appeals  to  my 
mind,  on  account  of  the  future  progress  of  Chicago. 
1  cannot  but  believe  that  upon  the  widening  of  the 
river,  the  lowering  of  the  tunnels  that  now  exist, 
the  allowing  of  boats  of  deep  draught  to  come  into 
the  harbor,  and  also  from  the  fact  that  we  have 
over  28  miles  of  the  newly  constructed  canal  com- 
pleted with  dock  property  adjoining  canal  which 
can  be  used  for  dock  purposes,  warehouses,  manu- 
factories, etc.,  that  our  city  is  bound  to  increase 
its  population  more  than  the  most  sanguine  can 
imagine. 

Our  present  sewer  system  is  an  obstacle 
that  must  be  taken  care  of  if  a  subway  is  to  be 
built.  This  system  is  w'orse  than  anything  else 
that  exists  in  Chicago,  from  a  sanitary  standpoint. 
It    should   be   changed,    whether    a    snbway   is    con- 
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soil,  and  no  escape  of  gases  either  into  the  buildings 
or  their  areaways  under  the  sidewalks.  It  would 
not  be  necessary  to  have  this  system  larger  than 
two  feet.  A  system  of  this  kind  would  also  save 
the  property  owners  from  the  annoyance  of  back 
u-ater,  which  has  been  considerable  in  the  past.  As 
to  keeping  a  system  of  this  kind  clear,  there  should 
be  inlets  from  the  water  system  into  the  house- 
drainage  system.  I  find  that  what  causes  the  refuse 
to  lay  in  our  present  sewer  system  is  the  fact  that 
the  owners  of  property  and  tenants  exercise  the  great- 
est economy  in  the  use  of  water,  water  being  re- 
pumped  over  and  over  again  in  order  to  keep  down 
water   bills. 

This  sewer  system  should  be  constructed  either 
with  a  single-loop  idea  or  with  the  double-track 
system.  I  also  want  to  mention  in  reference  to  the 
single-loop  idea,  that  it  separates  and  keeps  away 
from  other  corporations'  conduits  and  pipes,  thereby 
obviating  any  chance  of  the  subway  being  allowed 
to  become  filled  with  gases,  which  is  an  essential 
point  for  the  people  who  would  use  the  subway  for 
transportation. 

It  is  because  the  streets  of  Chicago  were  so  fully 
occupied  with  the  ducts  and  manholes  of  other  cor- 
porations that  the  company  of  which  I  am  general 
manager  and  which  is  bringing  out  the  secret-.^ervice 
telephone,  was  compelled  to  go  beneath  all  of  this 
construction  in  order  to  build  its  conduits.  W'hile 
the  space  in  its  conduits,  now  being  built  by  our 
corporation,  may  appear  large,  yet  it  does  not  oc- 
cupy the  number  of  square  feet  in  the  streets  that 
is  occupied  by  the  present  telephone  company,  with 
its   ducts   and  manholes. 

Without    diverting    from    this    subject,    and    only 

f'>r   the  purpose  of  making  my  position  clearer  on 

this   subway  matter,   let  me    state  that   in    the  plan 

adopted    by    our    company    of    installing    telephones 

\Continued  on  f  age  ai4.'\ 
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CONVENTIONS  AND  EXPOSITIONS. 

Americ&o  Electrochemical  society  (inaugural  meeting),  Phila- 
delphia. April  3d,  4th  and  5th. 

Antomobile  Show,  Washington,  D   C.  April   7th. 

Independent  telephone  men  of  Middle  West,  Sherman  House. 
ChicaEO,  April  9th  to  nth. 

Iowa  Electrical  association,  Grand  Hotel,  Cedar  Rapids.  April 
9th  and  loth. 

Southwestern  Gas.  Electric  and  Street  Railway  association, 
San  Antonio,  Texas,  April  i8th  to  ztst. 

American  Institute  of  Electrical  Engineers  (annual  business 
meeting),  New  York  city,  May  20th. 


National  Electric  Light    association,  Grand  Hotel,    Cincinnati. 
May  20th  to  22d. 

Canadian  Electrical   association.  Quebec,  June  nth  to  13th. 

Association  of  Railway  Telegraph  Superintendents,  Chicago, 
June  i8ih. 

American  Institute  of  Electrical  Engineers  (annual  convention), 
Great  Barrington.  Mass.,  June  17th  to  20th. 

Northwestern  Electrical  association,  Chain-o'-Lakes,  Wau- 
paca, Wis..  June  25th.  26th  anti  27tb. 

Independent  Telephone  association  of  Wisconsin.  Waupaca, 
Wis. .  June  25th.  2(3th  and  27th. 

International  Association  of  Municipal  Electricians,  Rich- 
mond. Va..  October  7th.  8th  and  9th. 

American  Street  Railway  association.  Light  Guard  Armory, 
Detroit,  Mich.,  October  tjth,  gtb  and  totb. 

A  CURIOUS  idea  of  the  functions  of  an  engineer 
seems  to  exist  among"  the  local  government  bodies 
of  England.  Referring  to  the  borough  of  Barnes, 
an  English  contemporary  publishes  this  news  item  : 
"The  salary  of  the  resident  electrical  engineer  has 
been  increased  from  £200  to  £250  from  May  1st  next, 
with  increments  at  the  rate  of  iio  per  annum  for 
every  completed  1,000  eight-candlepower  lamps  con- 
nected during  the  preceding  year,  where  such  con- 
nections exist  on  May  1st  in  each  year,  the  first  of 
such  payments  to  be  calculated  as  from  May,  1902, 
and  payable  on  May  i,  1903,  and  so  on  from  year 
to  year,  excluding  lamps  used  in  the  streets,  or  for 
any  other  purpose  of  the  council,  until  his  salary 
reaches  a  maximum  sum  of  £400."  Possibly  the  idea 
is  that  the  responsibilities  of  the  incumbent  increase 
with  the  load,  and  that  his  compensation  should  do 
so  also.  But  it  looks  very  much  as  though  the 
"resident  electrical  engineer"  was  expected  to  in- 
crease the  business  of  the  municipal  plant,  as  a  man- 
ager would,  with  a  corresponding  reward  in  salary. 
Apparently  wliat  Barnes  wants  is  not  so  much  an 
engineer  as  a  live  American  "hustler"  for  contracts. 


Not  only  is  the  flat  five-cent  fare  of  American 
street  railways  a  great  convenience  in  other  ways, 
but  it  is  certainly  a  preventive  of  such  a  remarkable 
case  of  injustice  as  is  just  reported  from  Liverpool, 
England.  The  case  came  to  light  when  a  young  man 
sued  the  Liverpool  municipal  corporation  for  assault 
and  false  imprisonment  under  extraordinary  circum- 
stances. It  appeared  that  the  plaintiff  was  traveling 
on  an  electric  car  when  the  conductor,  asserting  that 
he  had  passed  the  penny  limit,  asked  him  for  an- 
other penny.  The  plaintiff  disputed  the  conductor's 
assertion,  and  refused  to  pay,  and  was  then  given 
into  custody  and  taken  by  the  police  to  the  bride- 
well. Here  he  was  searched  and  all  his  money  de- 
tained for  some  days.  He  was  summoned  for  non- 
payment of  the  penny,  and  fined  5s.  and  the  penny. 
The  police  then  refunded  his  money,  minus  the 
5s.  id.  In  the  course  of  the  case  Mr.  Justice  Wills 
said  that  it  was  monstrous  that  the  police  in  a  paltry 
case  of  this  kind  should  have  acted  as  they  had  done. 
In  the  result  the  plaintiff  obtained  a  verdict  against 
the  Liverpool  corporation  for  £150  damages.  It  is 
obvious  that  the  police  of  the  English  city  exceeded 
their  powers ;  but  it  is  equally  apparent  that  under 
the  American  system  the  dispute  could  never  have 
arisen. 


In  common  with  other  manufactures  of  iron  and 
steel,  exports  of  electrical  machinery  from  the  United 
States  have  lately  shown  some  decrease  in  volume. 
The  figure  for  the  seven  months  ended  January, 
1902,  for  instance,  was  $2,963,(596,  compared  with 
$3,211,179  for  the  seven  months  ended  January,  1901^ 
a  decrease  of  $247,483,  or  about  7%  per  cent.  Pros- 
perity at  home  and  depression  abroad  arc  cited  as 
the  principal  causes  of  this  state  of  affairs  in  iron  and 
steel  manufactures.  The  fact  is  not  taken  as  an  indi- 
cation of  a  decline  in  the  general  growth  of  the 
foreign  trade,  but  rather  as  due  to  the  excess've  de- 
mand of  tile  houie  marlcet  upon  American  manu- 
facturers and  the  lower  prices  and  reduced  demand 
abroad. 

Taking  the  entire  foreign  trade  of  the  country,  and 
considering  the  period  of  eight  months  ended  with 
February,  1902,  compared  with  the  corresponding 
eight  months  ended  with  February,  1901,  there  lias 
Ijeen  an  increase  in  exports  in  all  important  articles 
except  corn,  copper  and  manufactures  of  iron  and 
steel.  In  corn  and  corn  meal  alone  the  e-xports  fell 
more  than  $47,000,000  below  those  of  the  correspond- 
ing period  of  last  year,  while  the  total  decrease  in 
all  exports  is  but  $41,012,584,  showing  that  if  corn 
exports  were  normal,  the  total  figures  would  show 
an  increase  of  more  than  $6,000,000  over  last  year 
■and  over  tlie  corresponding  period  of  any  preceding 
year.  In  copper,  the  only  other  important  article 
which  showed  a  decline,  the  figures  for  January 
show  an  increase  of  nearly  50  per  cent,  in  quantity, 
and  a  slight  decrease  in  value,  compared  with  those 


of  January,  igoi  (February  figures  being  not  yet 
available),  although  for  the  seven  months  ended  with 
January,  the  export  figures  still  fall  considerably  be- 
low those  of  the  preceding  year. 

In  these  three  items,  in  each  of  wliich  the  falling 
off  in  exports  is  due  to  exceptional  causes,  and  may 
be  considered  as  temporary,  the  reduction  is  over 
$70,000,000,  while  the  total  reduction  in  exports  for 
the  eight  months  ended  with  February,  igo2,  is  but 
$41,000,000,  showing  that  in  other  articles  than  those 
in  which  conditions  are  abnormal  there  has  been 
an  increase  in  exports  of  more  than  $30,000,000. 
Even  with  this  decrease  of  $41,000,000,  the  United 
States  still  stands  at  the  head  of  the  world's  export- 
ing nations,  the  total  exports  of  its  doinestic  merchan- 
dise being  $957,986,427,  while  the  United  Kingdom, 
which  most  nearly  approaches  the  figures  of  the 
United  States,  exports  $911,346,250  of  domestic 
merchandise. 


It  is  evident  that  the  United  States  census  figures 
showing  the  extent  of  the  manufactures  of  electrical 
apparatus  and  supplies  in  the  state  of  Illinois  for 
the  year  1890  were  much  too  low.  It  is  unfortunate 
that  this  is  so,  because  the  corresponding  statistics 
for  the  census  of  1900  have  now  been  issued,  and  if 
the  two  sets  of  figures  were  approximately  exact,  the 
comparison  would  be  most  interesting  and  instructive. 

The  figures  for  both  census  years  are  given  in  a 
bulletin  issued  last  month.  They  indicate  that  in  i8go 
there  were  in  this  state  11  establishments  engaged  in 
the  manufacture  of  electrical  apparatus  and  supplies ; 
in  1900  there  were  82.  The  capital  invested  in  iSgo 
was  placed  at  $395,834;  in  1900  it  had  grown  to  $11,- 
641,177.  The  number  of  wage  earners  was  only  260  in 
1890,  according  to  the  census,  while  the  number  of 
ten  years  later  is  placed  at  6,048.  The  value  of  the 
products  is  placed  at  $486,730  and  $12,169,425,  re- 
spectivelj',  for  the  years  mentioned. 

The  absolute  unreliability  of  these  figures,  so  far 
as  the  1S90  census  goes,  is  shown  by  a  consideration 
of  a  single  item — the  number  of  wage  earners.  In 
1890  there  was  one  electrical  manufacturing  concern 
in  Chicago  that  alone  employed  S50  wage  earners, 
while  the  total  for  the  whole  state  of  Illinois  is  stated 
in  the  census  report  to  have  been  only  260.  It  is 
ible  that  the  statistics  of  manufactures  gath 
ered  in  1900  were  much  more  accurate,  for  in  that 
year  the  establishment  cited  had  about  3,000  wage 
earners,  while  the  total  for  the  state  is  placed  al 
6,048. 

Unquestionably  the  growth  has  been  very  great  in 
the  decade,  but  it  is  nearer  the  ratio  of  850  to  3,000 
than  of  260  to  6,048 — of  i  to  3%  than  of  i  to  23. 


There  has  been  in  London,  it  appears,  some  actual 
decline  in  the  price  of  shares  in  the  telegraph-cable 
companies,  due  to  the  theoretical  success  of  Mar- 
coni's long-distance  wireless  experiments.  One  Lon- 
don financial  paper  puts  it  that  "spasm  has  followed 
spasm  as  the  successes  of  Signor  Marconi  have  been 
announced,"  but  this  is  doubtless  overdrawn.  Never- 
theless, there  has  been  a  substantial  falling-off  from 
the  prices  of  a  year  ago.  Conservative  financial  and 
electrical  men  look  upon  the  present  trepidation  in 
the  speculative  markets  as  a  mere  flurry,"  hawever, 
similar  to  the  flutter  in  gas  stocks  when  electric 
lighting  was  first  introduced.  Generally  speaking, 
the  telegraph  cables  of  the  world  are  in  strong  hands, 
and  Marconi  himself  is  reported  to  have  declared 
that  his  system,  is  to  supplement  the  cables  and  not 
to  supersede  them.  To  the  disinterested  observer 
it  is  still  apparent  that  the  difficulties  in  the  way  of 
transoceanic  telegraphing  without  wires  under  com- 
mercial conditions  are  piled  mountains  high.  These 
dilficullics  are,  principally,  lack  of  speed,  dependence 
on  favorable  meteorological  conditions  and  the 
doubtfulness  of  a  practicable  selective  system.  If 
they  are  solved  eventually,  it  is  likely  that  the  cable 
companies  will  add  wireless  telegraphy  to  their  pres- 
ent business.  Marconi's  is  not  the  only  system  of 
sjiace  telegraphy  in  the  world.  Of  course,  a  great 
"wireless"  trust  might  buy  up  all  the  good  patents 
and  systems  in  Europe  and  America;  but  who  knows 
that  some  of  the  great  cable  companies  are  not 
quietly  making  "wireless"  connections  at  the  present 
time,  thus  providing  an  anchor  to  windward  in  view 
of  a  possible  emergency? 

All  in  all,  there  is  no  cause  for  panic  on  the  part 
of  cable  stockholders.  A  far  more  dreadful  pros- 
pect is  the  introduction  of  the  word  "Marconigram," 
which  has  actually  appeared  in  print.  That  is  in- 
deed  grewsorae. 


March  29,   1902 
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Cost  of  Power.i 

By   Clyde   D.    Gray. 

Electrical  power  is  of  comparatively  recent  date 
and  was  not  used  to  any  great  extent  until  iSSo. 
and  it  may  be  said  that  the  last  decade  of  the  nine- 
teenth centun,^  was  the  one  in  which  the  greatest 
development  in  this  line  occurred.  The  improve- 
ments in  alternating-current  machinery  and  the  use 
of  polyphase  currents  of  high  potential  for  the  long- 
distance transmission  of  power,  together  with  the 
introduction  of  the  rotary  converter  and  the  induc- 
tion motor,  have  caused  phenomenal  advances  to 
be  made  in  the  use  of  this  kind  of  power,  especially 
for   traction  and  lighting. 

The  great  advantages  of  electricity  over  the  other 
kinds  of  secondary  power  are,  the  ease  with  which 
it  can  be  transmitted  over  long  distances  with 
losses  in  proportion  to  the  amount  of  power  that 
is  so  conveyed,  its  safety,  cleanliness,  ease  with 
which  it  can  be  regulated  and  controlled,  the  ab- 
sence of  noise,  dust  and  other  objectionable  features 
that  are  common  to  most  of  the  other  kinds  of 
power,  the  high  efficiencies  of  most  of  the  electrical 
machinery,  so  that  there  is  a  smaller  loss  of  power 
from  the  prime  mover  to  the  point  of  appHcation 
of  the  power,  and  the  adaptability  of  the  electric 
current  to  so  many  uses.  It  has  scarcely  any  real 
disadvantages,  the  principal  one  being  that  it  is 
dangerous  to  handle  and  have  in  piaces  where  there 
is  liability  of  fire  being  caused  by  its  presence.  The 
latter  reason  is  groundless,  if  the  wiring  is  properly 
done,  and  the  former  is  also  of  small  moment,  as 
but  little  high-tension  current  is  installed  where 
there  is  liability  of  its  being  touched  by  persons  who 
are  not  used  to  handling  it. 

The  following  table  gives  some  figures  on  the 
cost  of  generating  electric  power.  The  costs  are 
based  upon  the  kilowatt-hour,  which  is  the  practical 
unit  used  to  designate  power,  it  being  equal  to  1.34 
horsepower-hours.  The  cost  is  based,  in  most  cases, 
upon  the  power  delivered  to  the  feeders  that  carry 
the  current  to  the  point  of  application.  The  cost 
for  lighting  and  for  power  is  asually  different,  as 
the  power  used  for  motors  does  not  need  such  care- 
ful regulation  of  the  pressure,  and,  again,  the  amount 
is  usually  large  as  compared  with  the  amount  sold 
for  lighting,  so  that  the  cost  to  produce  is  less  per 
unit  and  the  amount  is  not  so  variable,  hence  the 
machines  can  be  run  at  better  efficiency. 

The  cost  also  depends  upon  the  load  factor  of  the 
plant;  that  is,  upon  the  ratio  of  the  average  to  the 
maximum  output  of  the  station,  and  the  cost  in- 
creases  as  this   factor   decreases. 

Cost,  K.  w. 
Place  and  Uss  Hour,  Cts.        Authority. 

Cheltenham,  Eag..  lighting    5.06    Lond..  E.  Rev.,  Jan.  4,  igoi. 

Dundee,  Eng.,  lighting 4.90     Lond.,  E.  Rev-.,  Jan.  4,  1901. 

London. price  sold,  lighting    5.00    Lond..  K.  Eng.,  Jan.  4,  1901. 
London,  price  sold,  motors    5.00    Lond.,  E.  Eng.,  Jan.  4,  1901. 
Estimate  op'ating  expense.       .58I 
Lighting,  0.5  load  factor..-     1.02  I  Humphrey,   Lond.,  Eng.,  Jan. 

Mfg.  works,  large 92  |      4,  1901. 

Mfg.  works,  fairly  constant     1.23  )- 

Mfg.  works,  small  constant    2.60  I  These  seven  are  for    the  oper- 

Ord.H-orks.  varying  load...     1.92  |      ating  expenses  only. 

Small  works,  varying  load.    3.60J 

^    ,,       „  ,,.  -  *  E.  W.,  Feb.  2,  1901,    for    tram- 

Dndley.Eng.,  selling  price.     4.00  -^      „ays. 

Dodiey.Eng.,  selliag  price.  lo-oo    Other  uses. 

Average  for  United   King- 
dom      5.34     Garcke,  E.  W,,  Jan.  26,  1901. 

American,  practice,    range 
3.00  to 7.5      Bolton,  A.S.M.E  ,  zo-873. 

MeL  El.  Ry.,  Chicago,  op. 
expenses 88    E.  R.,  Feb.  15,  1901. 

Glasgow,  Scotland,  op.  ex- 
penses      2.56     B.LE.E. 

Lighting,to  get  to  custom-  I 

er 3.56  > Field.  Cass.  Mag.,  Mar.,  1896. 

Railway,  op.  expenses 90  ) 

Railway,  large,  at  bus-bars     i.oo  I 

Railway,large, op.  expenses      .50  y  Kennelly,   Cass.    Mag.,  13-531. 

Niagara  power  in  Buffalo  .     2.00  ) 

Railway,  estimated.  33  per 
cent.  L.  F i.oo    Conant.  S.  R.  J.,  14-621. 

Kansas  City,  op.  expenses.      .40    Conant.  S,  R.  J-,  14-71- 

Average  at  board S.oo    Editorial,  S.  R.  J.,  14-92. 

Brooklyn  Heights,  op.  exp.        62 

Denver  Ry ^-^^  '  E.  W.,  Feb.  26,  1901. 

DeDver  motor  work 4-00  t 

Kansas  City,    Ry.  op.   exp  ,  ) 

1S99.......... 43  [v/.E.,  Oct.  zo.'igoo. 

Kansas  City,  Ry.  op.   exp.,  f 

1900 41) 

Met.  St.  Ry.,New  York,i89S    1.57    SL  Ry.  Joar.,  Nov.,  1S9S, 

Estimate  at  bus  bars 50    Bell,  "El.  Trais.  of  Power." 

From  the  above  table  it  may  be  seen  that  the 
cost  of  generating  power  is  extremely  variable  in 
the  different  cases,  depending  upon  the  purpose  for 
which  it  is  used,  the  load  factor,  the  cost  of  fuel 
and  the  size  of  plant.  For  the  case  of  large  plants 
run  by  compound-condensing  engines,  with  gener- 
ators directly  connected,  operating  under  fairly  good 
load  factors,  it  may  be  assumed  that  the  cost  of 
power  per  kilowatt  at  the  bus-bars  is  not  far  from 
one  cent,  and  it  may  be  less  with  careful  attendance. 
For  waterpower  plants  this  figure  may  be  lowered. 
The  cost  of  distribution  is  so  variable  that  no  at- 
tempt has  been  made  to  estimate  it,  and  it  can  only 
be  approximated  for  specific  cases. 

The  cost  of  electrical  machinery  depends  upon 
the  price  of  steel  and  copper  to  a  large  extent,  and 
so  is  variable,  but  it  may  be  assumed  to  range  from 
$15  to  $25  per  kilowatt  output  for  generators,  motors 
or  rotaries  of  the  medium  or  large  sizes.  The  price 
per  unit  increases  as  the  size  decreases,  as  they  are 
less  efficient  and  require  more  material  and  more 
labor  in  manufacture. 

Efficiency. 

The  efficiencies  of  electrical  apparatus  are  usually 

1.  .abstract  of  a  thesis  presented  for  the  degree  of  master  of 
mechanical  encineering,  Sibley  College,  Cornell  University. 
From  the  Joarnal  of  the  Franklin  Institute. 


very  good,  and  range  somewhere  near  the  values 
given  in  the  table  below,  which  is  for  units  of  100 
horsepower  or  over,  and  applies  to  either  direct  or 
alternating-current  machinery. 

_  Per  Cent. 

Geneijtors 90  (o  96 

i  ransformers 05  to  07 

Transmission  line 90  to  95 

Ro'^ries ;.  So  ,0  g, 

Motors 85  to  95 

The  above  table  is  a  fairly  conservative  one  for 
this  kind  of  machinery.  For  smaller  units  these 
values  are  too  high,  and  in  some  cases  of  large  ma- 
chines operating  under  very  good  conditions  they 
may  be  too  low.  The  efficiency  of  transformers  and 
synchronous  motors  with  good  power  factors  is  very 
high  and  represents  the  limit  of  commercial  ma- 
chines. 

The  use  of  the  storage  battery  is  a  great  aid,  in 
some  cases,^  toward  raising  the  efficiency  of  a  power 
plant,  for^  it  allows  the  machines  to  be  worked  at 
their  maximum  efficiency  and  also  relieves  the  prime 
mover  from  sudden  variations  of  the  load.  This 
is  especially  noticeable  in  railway  plants,  where  the 
change  of  load  is  apt  to  be  sudden,  and  also  from 
a  very  small  one  to  a  very  large  one.  Their  use 
may  take  the  place  of  an  extra  unit,  which  would 
only  be  used  at  the  time  of  heavy  load.  The  dis- 
advantages of  the  storage  battery  are  its  high  first 
cost,  large  repair  and  depreciation  bills  that  come 
from  its  use,  the  extra  amount  of  space  they  occupy, 
the  extra  cost  involved  in  the  purchase  of  a  booster 
to  be  used  in  connection  with  them,  so  that  they  may 
be  chaiged  or  discharged  when  the  line  pressure 
is  different  from  that  of  the  battery.  Consequently, 
all  things  being_  considered,  it  is  a  question  whether 
thev  are  a   paying   investment. 

The  costs  vary  with  the  rate  of  discharge.  If 
a  battery  has  capacity  enough  to  furnish  1,000  am- 
pere-hours in  one  hour,  and  costs  $80,  then  a  battery 
to  furnish  the  same  number  of  ampere-hours  at  a 
discharge  rate  of  eight  hours  would  cost  $40.  The 
cost  is  usually  based  upon  a  one-hour  rate  of  dis- 
char.ge.  and,  on  the  average,  may  be  assumed  to  be 
about  $So  oer  kilowatt.  This  price  includes  switch- 
boards and  regulating  devices. 

Lighting. 

The  principal  purposes  for  which  electric  power 
is  used  are  _  lighting,  traction,  transmission,  and 
power  for  driving  shafting,  or  for  other  purposes 
where  the  steam  engine  or  other  prime  mover  might 
be  used.  The  subject  of  lighting  will  be  treated 
first  in  respect  to  the  relative  efficiencies  of  the  dif- 
ferent kinds  of  light,  and  then  more  especially  in 
regard  to  the  application  of  electricity. 

The  efficiency  of  an  electric  lamp  is  usually  stated 
at  a  certain  number  of  watts  per  candlepower.  The 
ordinary  arc  lamp  is  more  efficient  than  the  incan- 
descent. Some  values  given  by  Louis  Bell  in  his 
"■"-ies  of  articles  in  the  Electrical  World  for  igoo- 
1901  for  arc  lamps  are;  Arcs  using  clear  outer 
globes  and  direct  current,  2.8g  watts  per  candle : 
similar  alternating-current  arcs,  2.96  watts  per  can- 
dle; direct  open-arc,  one  watt  per  mean  spherical 
candle,  and  1.3  for  the  same  when  shaded,  while  the 
same  kind  of  lamps  using  alternating  current  re- 
quired 1.7  and  2.2  watts  per  candle,  respectively. 

From  reference  to  certain  authorities,  it  may  be 
seen  that  the  electric  light  is  not  the  cheapest,  the 
Welsbach  burner  and  the  acetylene  light  being  much 
cheaper,  while  the  ordinary  batswing  burner  is  a 
close  competitor  with  the  incandescent  lamp.  The 
arc  lamp  is  considerably  cheaper  than  the  incan- 
descent, but  is  not  used  to  any  very  great  extent 
for  the  lighting  of  residences,  etc.,  as  it  is  not  made 
in  very  small  sizes,  but  it  is  being  used  more  and 
more  at  the  present  time,  since  the  introduction 
of  the  enclosed  forms  of  direct  and  alternating- 
current  lamps. 

The  great  advantages  of  the  electric  lamps  over 
the  others  lie  in  the  fact  that  they  do  not  vitiate 
the  air  of  the  rooms  which  they  light,  and  also 
give  a  light  of  such  a  color  that  it  is  not  tiring 
to  the  eyes.  It  is  very  easily  controlled,  and  by  the 
use  of  the  regulating  or  dimming  sockets  that  are 
coming  into  use  may  be  turned  down  in  the  same 
way  that  gas  or  acetylene  is.  so  that  a  less  amount 
of  light,  and,  consequently,  of  power  consumed,  may 
be  used  as  needed. 

The  Welsbach  burner  and  the  acetylene  light  both 
have  the  same  disadvantage  of  producing  a  light 
that  is  very  white  and  tirmg  to  the  eyes,  while  the 
incandescent  lamp  gives  a  light  more  the  color  of 
sunlight. 

The  use  of  alternating-current  lighting  is  per- 
'i^ips  the  most  common  at  the  present  time,  although 
the  Edison  three-wire  system  is  extensively  used 
in  the  large  cities  where  the  population  is  dense 
and  the  line  loss  would  not  be  excessive".  The  em- 
ployment of  high  pressures  on  the  line  and  the  use 
of  transformers  to  step  down  the  voltage  to  such 
values  that  it  can  be  safely  used  in  houses  is  the 
general  system  at  the  present  time.  The  alternating 
current  can  also  be  transmitted  for  long  distances 
with  but  little  loss,  which  is  an  important  factor  in 
a  great  many  cases. 

On  account  of  the  above  facts,  it  is  very  doubtful 
if  any  other  source  of  light  will  be  developed  that 
will   supersede   it   for   general    use. 

Tk.\ction. 

The  subject  of  traction  is  a  very  important  one 
at  the  present  time,  especially  in  the  large  cities 
and  in  the  suburban  districts  lying  near  them.  For 
the   power,  in   these   cases,  there  are  several   kinds 


that  may  be  used — electricity,  steam,  cable,  com- 
pressed air  or  animal  power.  Of  these,  perhaps 
the  one  .most  used  at  the  present  time  is  electricity. 

The  subject  of  electrical  traction  is  the  most  im- 
portant. From  a  number  of  tests  it  may  be  seen  that 
for  the  average  case  about  1.5  kilowatt-hours  per 
car-mile  is  required  for  traction  under  the  average 
city  conditions.  This  is  dependent  upon  the  number 
of  stops,  the  grades  that  have  to  be  overcome,  the 
efficiency  of  the  motors,  and  also  upon  the  way  in 
which  the  motorman  handles  his  controller  and  the 
speed  that  has  to  be  made. 

The  efficiencies  of  the  different  kinds  of  power 
used  in  traction  vary  to  a  great  extent.  The  average 
efficiency  of  the  electrical  system  from  the  indi- 
cated power  of  the  engine  to  the  car  axle  may  be 
'assumed  to  be  about  50  per  cent.  The  electric 
system  is  much  more  efficient,  but  in  some  cases 
the  cable  is  cheaper  in  operating  expenses  than  the 
electric. 

Transmission. 

The  subject  of  transmission  of  power  is  a  very 
important  one  at  the  present  time.  For  this  purpose 
the  electric  current  has  no  competitors  for  long 
distances,  as  high-potential  alternating  currents  may 
be  used  with  but  a  small  loss  in  transmission.  There 
are,  however,  different  means  of  transmitting  power 
for  shorter  distances,  that  are  being  used  at  the 
present  time  more  or  less.  These  are  hydraulic,  in 
which  water  under  high  pressure  is  conveyed  in 
pipes  and  used  in  water  motors  of  different  models, 
usually  some  form  of  the  tangential  or  impulse 
wheel ;  pneumatic,  in  which  air  under  pressure  is 
carrietl  in  pipes  and  used  in  motors  which  are  simi- 
lar to  steam  engines,  and  the  use  of  belting,  ropes 
or  cables.  The  latter  has  been  almost  universally 
used  in  shops  and  factories  where  a  large  number 
of  small  machines  were  to  be  driven  and  for  trans- 
mission from  one  building  to  another.  The  use  of 
compressed  air  has  been  used  for  air  drills  and  for 
small  power  units,  especially  in  contracting  work 
and  in  mines,  where  the  e.xhaust  air  is  needed  for 
ventilating  purposes.  The  hydraulic  system  is  not 
used  to  any  very  great  extent  in  the  United  States, 
but  is  used  in  London,  in  which  city  there  is  quite 
a  large  business.  The  electrical  system  is  coming 
rapidly  into  use  in  factories  and  shops,  either  being 
used  with  motors  directly  connected  to  the  different 
machines  or  a  part  of  the  shafting  being  driven  by 
larger  motors.  The  great  advantage  of  this  system 
is,  that  the  loss  is  proportional  to  the  load,  while 
the  loss  by  belting  or  shafting  is  constant,  and  al- 
though it  may  be  small  in  proportion  to  the  total 
power  at  full  load,  yet  it  is  the  same  at  light  load, 
and  is  then  much  larger  as  compared  to  the  load,  and 
th"  efficiency  is  consequently  lessened. 

The  following  figures  have  been  collected  to  show 
the  relative  efficiencies  of  the  different  methods  of 
transmission  for  comparativelv  short  distances.  This 
table  is  from  Trans.  A.  I.  E.  E.  18-412,  computed 
by  William  Geipel  of  Edinburgh,  and  shows  the 
first  cost   of  plants  per  horsepower  transmitted. 

System.                              Distance  Transmitted.  Yards. 

TOO          r.ioo         ri.tjoo  22,000 

Electrical Si!,-;           S170           3^86  S423 

Hydraulic 68             i8e             800  r,5io 

Pneumatic 126             165             530  915 

Wire  rope 5               4T             393  787 

These  values  are  proportional  to  the  fixed  charges. 

The  highest  relative  efficiency  of  the  different 
methods  is  for  electrical  transmission,  except  for 
short  distances,  in  which  case  the  rope  or  belt  drive 
has  the  advantage,  but  its  efficiency  falls  off  rapidly 
as  the  distance  increases.  The  electric  system  may 
be  made  very  efficient  by  using  high  pressures  and 
by  putting  in  sufficient  copper  in  the  line  to  prevent 
loss  due  to  the  resistance  of  the  conductor.  There 
is  a  point  where  the  fixed  charges  due  to  increase 
of  copper  overbalance  the  saving  caused  bv  such 
extra  cooper.  Jf  it  is -safe  to  assume  that  the  effi- 
ciency of  an  electrical  line  can  be  made  00  per  cent., 
and  if  the  motors  and  generators  are  85  per  cent., 
then  the  total  efficiency  is  65  per  cent,  from  the 
input  of  the  generator  to  the  output  of  the  motor. 
The  compressed-air  system  is  very  good  in  so  far 
as  the  losses  in  transmission  are  concerned,  but  the 
orincipal  losses  are  those  in  the  motors,  especiallv 
if  the  air  is  not  reheated  before  being  used  in  them. 

In  this  connection,  the  use  of  electricitv  in  shops 
and  factories,  in  the  place  of  belts  and  shafting,  may 
be  treated.  As  has  been  mentioned  before,  the  loss 
in  the  electrical  system  is  nearlv  prooortional  to  the 
load,  while  the  loss  by  belts  and  shaftin,g  is  constant 
for  all  loads.  Various  authorities  show  that  a  fair 
average  efficiency  is  about  70  per  cent,  for  good 
electrical  systems,  which  is  about  10  per  cent,  or  is 
per  cent,  higher  than  can  be  expected  from  shafting 
and  belts.  

Interurban  Road  in  Western  New  York. 

Men  interested  in  the  new  Ridge  Road  electric  line 
to  connect  the  cities  of  Niagara  Falls,  Buffalo,  Roch- 
ester and  Lockport  intimate  that  work  of  construc- 
tion will  commence  at  Rochester,  Lockport  and 
Clarkson  on  May  1st.  It  is  planned  that  all  the 
roadbed  will  be  laid  in  60  days,  and  that  the  line 
will  be  in  operation  by  July  15th.  Henry  McTighe 
of  Brooklyn  has  the  contract  for  the  work.  It  is 
expected  that  the  cost  of  building  and  equipping 
the  road  will  be  $3,500,000.  No  effort  will  be  made 
to  extend  the  road  beyond  Lockport,  this  year,  and 
in  this  connection  it  is  intimated  that  the  road  will 
never  go  beyond  that  point,  as  it  will  there  make 
connection  for  Niagara  Falls  and  Buffalo  with  the 
line  of  the  International  Traction  company. 
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DEVELOPMENT    OF    THE    TELEPHONE    FIELD. 


Rights  of  Old  Independent  Subscribers 
Upheld  in  Detroit. 
The  full  bciidi  of  the  Wayne  Circiiil  Court  at  De- 
troit. Mich.,  with  the  exception  of  Judge  Donovan, 
has  granted  a  mandamus  requiring  the  Michigan 
Telephone  company  to  extend  to  the  remaining  sub- 
scrilxjrs  of  the  Detroit  Telephone  company,  wliich 
was  absorbed  by  the  Michigan  company,  its  full  ser- 
vice and  connections.  For  a  time  after  the  absorption, 
the  Michigan  company  extended  its  full  service  to 
the  subscribers  of  the  Detroit  company.  Michigan 
rates  were  cut  to  the  same  figures  as  charged  by  the 
Detroit  company  and  most  of  the  subscribers  to  the 
latter  company  then  put  in  Michigan  telephones. 

Several  months  ago,  when  the  Michigan  company 
installed  a  new  switchboard  and  raised  its  rates,  the 
few  remaining  Detroit  company  subscribers  were  cut 
off  from  full  service  and  given  connections  only 
with  one  another.  They  petitioned  for  a  writ  of 
mandamus. 

After  reciting  that  the  Detroit  Telephone  company 
had  not  repudiated  any  of  the  terms  of  the  ordinance 
under  which  it  did  business  for  several  years,  the 
court  continues   as  follows : 

"The  sole  question  remaining  for  determination 
is.  did  the  respondent,  the  Michigan  Telephone  com- 
pany, by  its  act  in  acquiring  by  the  bill  of  sale  all 
the  tangible  property  of  the  Detroit  Telephone  corn- 
pany.  as  well  as  all  its  rights  under  the  franchise  in 
question,  coupled  with  its  action  thereafter,  become 
fixed  with  the  duties  and  obligations  with  w^iich  the 
Detroit  Telephone  company  was  charged  under  said 
franchise?  We  think  it  did.  The  respondent,  the 
Michigan  Telephone  company,  must  be  held  to  have 
entered  into  the  purchase  with  full  knowledge  and 
notice  of  the  franchise  in  question,  and  all  the  con- 
ditions and  obligations  assumed  by  its  grantor  there- 
under, and  it  cannot  now  enjoy  the  benefits  thereof 
without  also  assuming  the  obligations  incident  there- 
to. 

"We  are  of  the  opinion  that  the  furnishing  of  the 
service  by  the  respondent,  the  Michigan  company, 
and  the  acceptance  thereof  by  the  subscribers  of  the 
Detroit  company,  if  it  did  not  constitute  a  new  im- 
plied contract  between  the  Michigan  company  and 
said  subscribers,  at  least  furnishes  a  construction 
of  the  terms  of  the  ordinance  by  the  parties  them- 
selves which  the  respondent,  the  Michigan  Telephone 
company,  is  not  now  at  lilierty  to  repudiate." 
The  case  will  probably  be  appealed. 
Mayor  Maybury  of  Detroit,  upon  being  interviewed, 
declared  that  he  did  not  believe  the  decision  would 
affect  the  chances  of  the  Co-operative  company,  as 
he  was  confident  the  people  would  not  support  a 
company  forced  into  giving  a  lower  rate.  Mayor 
Maybury  also  contends  that  the  Michigan  company 
will'  be  compelled  to  reinstall  the  50  free  telephones 
w^hich  the  Detroit  company's  franchise  provided  for, 
but  nearly  all  of  which  have  been  removed  from 
the  city  hall  by  the  Michigan  company. 


Curious  Situation  in  Evansville. 

The  sentiment  in  favor  of  municipal  ownership  is 
so  strong  in  Evansville,  Ind.,  that  the  city  adminis- 
tration has  declared  in  favor  of  installing  a  mu- 
nicipal telephone  plant,  to  cost  $200,000.  This  is 
done  despite  the  fact  that  the  City  Council  has  been 
on  the  eve  of  granting  two  franchises  to  two  of  the 
four  companies  that  have  been  asking  for  rights  to 
do  business  in  the  city.  The  vote  has  been  post- 
poned, and  it  is  now  planned  to  secure  a  telephone 
system  by  popular  subscription.  Mayor  Covert  and 
other  city  oflicials  being  back  of  the  project.  The 
Cumberland  Telephone  and  Telegraph  company  now 
operates   a   system   in   the   city. 

The  new  scheme  comprises  the  organization  of  a 
company  with  a  capital  of  $200,000,  divided  into 
shares  of  $50  each.  This  is  to  be  the  preferred 
stock,  and  a  dividend  of  3%  per  cent,  is  to  be  paid 
on  it  semiannually.  In  consideration  of  a  franchise 
from  the  city  the  city  is  to  receive  a  block  of  $250,000 
of  common  stock  and  it  is  to  hold  the  majority  of 
all  the  stock  issued  by  the  company.  It  is  the  inten- 
tion of  the  company  to  sell  enough  of  the  preferred 
stock  to  pay  for  the  installing  and  equipping  of  a 
telephone  system.  The  city  attorney  figures  that 
after  the  semiannual  dividend  has  been  paid  on  the 
preferred  stock  enough  profits  will  remain  to  pay 
the  city  a  good  dividend  on  its  common  stock.  These 
dividends  are  to  be  used  in  retiring  the  preferred 
stock,  so  that  ultimately  the  city  will  become  the 
sole  owner. 

The  city  is  to  have  control  of  the  company  from 
the  beginning.  Until  the  preferred  stock  is  fully 
redeemed  the  rate  of  charges  by  said  company  for 
services  will  be  not  less  than  $3  a  month  for  indi- 
vidual business  houses,  $2  for  residences,  $1.50  for 
two-party  and  $1  for  four-party  lines.  After  the 
city  becomes  sole  owner  of  the  plant  the  rates  can 
be  reduced  to  a  bare  sufficiency  to  pay  the  expenses 
of  operating  the  system.  The  promoters  of  this 
scheme  make  the  rather  remarkable  assertion  that 
they  can  provide  for  long-distance  service  by  con- 
necting with  the  Bell  long-distance  company  and  the 
Independent  (New)  long-distance  company. 


Opening    of   Twin    City   Company's    Ex- 
change in  Minneapolis. 

The  Twin  City  Telephone  company  held  a  recep- 
tion on  March  22d.  to  its  friends  and  patrons,  in  the 
new  main  exchange  building  in  Minneapolis,  located 
at  Third  Avenue  South  and  Seventh  street.  A  de- 
scription of  this  building  appeared  in  the  Western 
Electrician  of  February  15th.  The  reception  lasted 
from  two  o'clock  in  the  afternoon  and  all  through  the 
evening.  About  3,000  people  took  advantage  of  the 
special  invitation  to  visit  this  exchange,  which  is  said 
to  be  as  late  and  up-to-date  an  exhibition  of  modern 
telephony  as  can  be  found  anywhere.  The  visitors 
were  given  every  opportunity  to  test  the  city  service, 
with  uniformly  .satisfactory  results.  The  rooms  of 
the  building  were  prettily  decorated  with  flowers  of 
various  kinds,  and  a  stringed  orchestra  furnished  mu- 
sic for  the  occasion.  Refreshments  were  served  m 
one  of  the  rooms  on  the  second  floor. 

While  the  entire  building  was  .at  the  inspection  of 
the  visitors  and  those  in  attendance  showed  Cillers 
over  the  plant,  yet  by  far  the  greatest  interest  was 
in  the  switchboard.  The  mechanism  of  the  board 
proved  a  great  surprise  to  many  of  the  visitors,  who 
had  not  supposed  that  a  modern  telephone  exchange 
required  so  much  machinery.  The  system  of  ven- 
tilation and  of  controlling  the  temperature  of  the 
building,  and  the  great  care  taken  to  protect  the 
board  and  other  machinery  from  injury  by  dust  and 
dirt  aflforded  much  interest  to  the  visitors. 


Capitalists  in  Elizabeth.  N.  J.,  are  said  to  be  con- 
sidering the  establishment  of  a  telephone  system 
for  that  city  and  the  surrounding  country  on  the 
basis  of  a  "cent  a  message."  The  instruments  of 
the  contemplated  system  will  be  put  in  any  house,  on 
request,  free.  The  promoters  believe  they  can  get  a 
franchise  cheap  and  lay  their  wires  in  a  conduit 
along  with  the  lines  of  the  two  companies  now 
operating  in  Elizabeth. 


Southern  Independent  Telephone  Asso- 
ciation. 

The  Southern  Independent  Telephone  association 
was  recently  formed  at  Charleston,  S.  C,  at  a  meet- 
ing of  Independent  telephone  men  froin  Virginia, 
North  and  South  Carolina,  Georgia  and  Florida. 
About  100  delegates  were  present.  F.  V.  L.  Turner 
of  Atlanta  was  elected  president,  W.  C.  Barien  of 
Tampa,  Fla.,  vice-president,  and  Paul  Langton  of 
.\ugusta,    secretary   and   treasurer. 


NEW  COMPANIES. 


James  H.  Carter,  W.  S.  Crum  and  Charles  H. 
Gray  of  Vienna,  111.,  have  incorporated  the  Vienna 
Mutual    Telephone    coinpany. 

Several  people  around  Lordsbury,  San  Dimas  and 
La  Verne,  Cat.,  have  formed  a  company  to  build  an 
Independent    telephone   line. 

The  Golden  Rod  Telephone  company  of  Wahoo, 
Neb.,  has  been  incorporated,  with  a  capital  of  $50,- 
000,  by  H.  W.  Hurst,  M.  M.  White  and  F.  E.  Par- 
mele. 

M.  E.  Harshberger,  E.  E.  Lesch  and  J.  E.  Dug- 
gan  of  Ivesdale,  111.,  have  incorporated  the  Farrner 
Mutual  Telephone  company,  with  $5,000  capital 
stock. 

The  Eastern  New  York  Telephone  and  Telegraph 
company  has  been  incorporated,  with  $50,000  capital 
stock.  Watson  M.  Holmes  of  Hoosick  Falls.  N.  Y., 
is  among  the  incorporators. 

The  Douglas  County  Telephone  company  has  been 
incorporated  at  Valley,  Neb.,  with  a  capital  of  $10,- 
000.  This  company  will  eventually  extend  its  lines 
and  connect  with  other  Independent  lines  throughout 
the  state. 

The  Montana  and  Wyoming  Telephone  company, 
which  is  fighting  the  Rocky  Mountain  Bell  com- 
pany in  the  northern  part  of  Wyoming,  has  secured 
a  franchise  from  the  council  of  Cody  to  erect  and 
maintain  an  exchange  in  that  city.  The  franchise 
is   an    exclusive   one    and    is    for  three   years. 

The  Greenville  Telephone  company,  with  principal 
office  at  Greenville,  Texas,  has  been  organized,  with 
a  capital  stock  of  $23,000.  for  the  purpose  of  building 
and  operating  telephone  lines  in  different  counties 
of  Texas.  The  incorporators  are  J.  T.  Young,  C.  B. 
Jones  and  L.  A.  Clark,  all  of  Greenville.  Texas. 

A  new  telephone  company  has  been  incorporated 
at  Shelton,  Neb.,  with  a  capital  of  $25,000.  to  be 
known  as  the  Farmers'  Home  Telephone  company. 
It  is  composed  of  the  farmers  in  Shelton  and  Gib- 
bon townships  and  will  begin  operations  at  once. 
The  incoroorators  are  W.  Smith.  A.  Allen.  Jacob 
Stearlcy,  W.  R.  Maurer  and  Joseph  Buck,  Jr. 


Ohio  Telephone  Notes. 

An  interesting  decision  has  been  rendered  by 
Judge  J.  K.  Mower  of  Springfield,  in  the  suit  of 
Staley  &  Bowman  against  the  Central  Union  Tele- 
phone company.  It  seems  that  the  firm  had  a  Blake 
transmitter  in  its  office  and  that  it  was  induced  to 
allow  the  company  to  remove  this  and  place  one 
of  another  make  in  the  office.  After  this  was  done 
the  company  asked  an  increased  rate  over  wdiat 
Messrs.  Staley  and  Bowman  had  been  paying  when 
the  old  transmitter  was  in  use.  They  refused  to 
pay  it,  and  the  company  threatened  to  cut  off  the 
service.  Suit  to  enjoin  the  company  from  removmg 
the  instrument  was  brought,  and  Judge  Mower  has 
decided  that  the  company,  being  a  quasi-public  cor- 
poration, has  no  right  to  discriminate  in  rates  and 
no  right  to  cut  off  the  service  over  such  a  small 
dispute    as    the   one    in    question. 

The  Canton  druggists  have  taken  action  and  or- 
dered all  Bell  instruments  to  be  removed  from  their 
places  of  business  by  April  1st.  The  physicians 
also  have  ordered  the  instruments  removed  by  the 
same  date,  and  say  that  if  the  company  does  not 
take  them  out  they  themselves  will  remove  them 
from  their  offices.  As  stated  before,  the  grocers 
have  taken  the  same  action,  but  the  time  for  the 
removal  is  indefinite.  The  Stark  County  Telephone 
company  is  doing  all  it  can  to  supply  the  demand 
for  its  service,  but  as  yet  is  unable  to  meet  it.  Those 
who  have  ordered  the  removal  of  the  Bell  tele- 
phones state  they  will  not  have  them  replaced  at 
any  price. 

The  Attica  Telephone  company  of  .A.ttica  has  in- 
creased its  capital  stock  from  $2,500  to  $10,000.  T. 
E.    Weyant    is    the   president    of   the    company. 

The  Clinton  Telephone  company,  incorporated  in 
Delaware,  has  been  authorized  to  transact  busi- 
ness in  Ohio.  It  has  a  capital  stock  of  $50,000  and 
was  authorized  to  conduct  a  telephone  business  at 
Wilmington.  G.  P.  Thorpe  is  the  authorized  rep- 
resentative at  Wilmington. 

The  Johnstown  and  Croton  Telephone  company 
of  Johnstown  has  been  incorporated,  with  a  capital 
stock  of  $30,000.  by  Balyton  Bishop,  C.  W.  Coe, 
Mark    Coak    and    others. 

The  Findlay  Home  Telephone  company  of  Find- 
lay  has  announced  that  it  will  expend  $60,000  in 
extending  and  improving  its  service.  This  is  one 
of  the  results  of  the  court  decision  that  the  com- 
pany's rates  are  not  governed  by  the  franchise  of 
the    city. 

The  Moorfield  and  Cassville  Telephone  company 
of  Moorfield  has  been  incorporated,  with  a  capital 
stock  of  $2,000.  J.  S.  Wallace,  W.  W.  Kirkpatrick, 
T.  C.  Moore  and  others  signed  the  incorporation 
papers. 

The  Harrison  County  Telephone  company  of  Cadiz 
is  building  a  toll  line  10  miles  long  from  Jewett 
to  Scio.  The  officers  of  the  company,  chosen  a 
few  days  ago,  are  as  follows :  President,  Ralph 
Cunningham ;  vice-president,  W.  W.  Wright ;  sec- 
retary,   W.  W.   Potts;   treasurer,  J.   M.    Schreiber. 

Ralph  S.  Teeple,  claiming  to  be  a  taxpayer,  has 
brought  suit  against  the  Central  Union  Telephone 
company  at  Mansfield,  asking  that  the  franchise  of 
the  company  in  that  city  be  forfeited.  He  alleges 
that  the  ordinance  under  which  the  Bell  Telephone 
company  operates  there  was  originally  granted  to 
the  Midland  Telephone  company,  20  years  ago,  and 
that  there  has  never  been  any  legal  assignment  of 
the  franchise  to  the  company  now  operating  under 
it,  the  Central  Union.  He  further  avers  that  the 
conditions  of  the  franchise  have  not  been  complied 
with  and  that  there  has  been  discrimination  in  rates 
and  free  telephones  allowed  to  some  persons  and 
not    to   others.  O.    M,    C. 


Telephone  News  from  the  Northwest. 

A  farmers'  telephone  line  has  been  planned  be- 
tween Cornelia  and  Dickeyville,  Wis. 

William  V.  Rowell  has  been  granted  a  franchise 
for    a   local    exchange    for   Williston,    N.    D. 

The  Dulutli  Telephone  company  will  install  a 
local    exchange    at    Proctorknott.    Minn. 

The  Southern  Dakota  Telephone  company  of 
Mason  City,  Iowa,  has  been  granted  a  franchise 
for  a  local  exchange  at  Pukwana.  S.  D. 

The  Nicollet  County  Telephone  company  of 
Norseland.  Minn.,  contemplates  establishing  local 
exchanges  along  its  line. 

The  Dane  County  Telephone  company  of  Madi- 
son. Wis.,  is  installing  a  new  switchboard,  which 
cost  $20,000.  The  board  is  arranged  to  do  extra 
work  in  the  way  of  connections,  and  will  retrister 
every  call  made  on  each  section  on  a  dial  above 
the  board.  The  board  is  made  to  cover  3.000  con- 
nections.    The    system    now    has    hut    1.466. 

John  Stroman  has  received  a  franchise  at  Swan- 
\'illc,    Minn.,   for  a   local   exchange. 

The  Hawkeye  Telephone  comnany,  operating  ex- 
changes at  Iowa  Falls,  Iowa.  Hampton  and  Eagle 
Grove,  and  having  about  120  miles  of  toll  lines,  has 
been  succeeded  by  the  Central  Telephone  company, 
wdiich  has  been  capitalized  at  $80,000.  The  stock 
is  owned  by  capitalists  of  La  Porte  City,  Iowa  Falls, 
Hampton  and  Eagle  Grove.  New  exchanges  are 
to  be   established   at   once. 

The  Cedar  Rapids  and  Marion  Telephone  company 
will  at  once  erect  in  Cedar  Ranids.  Iowa,  a  fire- 
Droof  exchange  building  and  will  proceed  to  place 
its    wires    in    the   bttsiness    district    underground. 
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The  growth  of  barb-wire  telephone  lines  in  the 
Walla  ^\'alla  ^'alley  has  made  an  unprecedented 
demand  for  telephone  supplies  at  Walla  Walla, 
\\"ash..   and  other   cities  nearby. 

The  Mediapolis  (Iowa)  Telephone  company  has 
been   incorporated,    with   a  capital   stock  of  $ro.ooo. 

The  City  Telephone  company  has  been  formed  at 
Yale.  Iowa,  and  will  build  a  local  system  to  connect 
with    the    farmers'    mutual    lines. 

The  Chariton  and  Newlnirg  Telephone  company 
has  agreed  to  establish  a  local  exchange  for  La- 
cnna.  Iowa,  and  work  will  be  started  on  the  ex- 
change at  once. 

The  Southern  Iowa  Telephone  company  has  been 
granted   a   local    franchise   at   St.   Charles,    Iowa. 

The  DeWitt  (Neb.)  Telephone  company  has  been 
incorporated,    with    $T0.000   capital    stock. 

The  Tilden  Telephone  company  will  establish  a 
local  system  for  Burnet.  Neb.  The  company  has 
filed  articles  of  incorporation,  w'ith  capital  stock 
of   $10,000. 

The  Nebraska  Telephone  companj'  at  Lincoln 
announces  a  reduction  in  rates  for  long-distance 
instruments  from  $6.50  to  $5.50  and  a  75  per  cent, 
reduction  on   extension   sets. 

A  local  company  has  been  formed  at  Ainsworth. 
Neb. 

A  local  exchange  is  to  be  established  for  Kimball. 
S.   D. 

The  Redwood  County  Rural  Telephone  company 
has  been  incorporated  at  Redwood  Falls,  Minn.,  to 
cover  the  county  with  rural  lines.  The  capital 
stock  is  $50,000. 

The  Delta  Mutual  Telephone  company  has  been 
incorporated   at   Delta.   Iowa. 

A.  B.  Kerlin  of  Park  Rapids,  Minn.,  ha.s  been 
granted  a  franchise  at  Devils  Lake,  N.  D.,  for  a 
telephone  exchange,  electric-light  plant,  heating  and 
w-aterworks  systems.  R. 


Indiana  Telephone  Items. 

The  following  telephone  companies  were  incorpo- 
rated during  last  week :  The  Ohio  River  Telephone 
company  of  Rising  Sun  (capital,  $45,000).  to  operate 
in  Dearborn,  Ohio,  Sw'itzerland,  Jefferson  and  Rip- 
ley counties,  the  incorporators  being  William  M. 
Green.  C.  R.  Green  and  William  Green ;  the  Perrj 
County  Telephone  company  of  Tell  City  (capital, 
$25,000),  to  operate  telephone  lines  and  exchanges 
in  Perry,  Spencer,  Warrick.  Vandcrburg.  Dubois, 
Crawford,  Harrison  and  Floyd  counties,  the  di- 
rectors being  Gustave  Meyer,  Andy  Steinmauer.  R. 
Einsiedler,  Edward  Harrer  and  O.  C.  Minor,  and 
the  Citizens'  Mutual  Telephone  company  (capital. 
$2,000"),  to  operate  in  the  town  of  Newport,  the 
directors  being  C.  P.  Potts,  H.  V.  Nixon.  E.  B. 
Huxford.  J.  -A.  Hughes  and  B.  H.  Davis.  The 
Perry  County  Home  Telephone  company  has  been 
granted  franchises  in  Tell  City  and  Cannelton,  and 
is  pushing  the  work  of  putting  its  exchanges  in 
order  for  early  operation.  The  central  office  will  be 
in  Tell   City. 

Ground'  was  broken  Thursday  for  the  plant  of 
the  New  Telephone  company,  which  was  granted  a 
franchise  b}^  the  Elwood  City  Council  a  few  wxeks 
ago.  -A  large  force  of  men  were  put  to  work  plant- 
ing poles,  and  the  wire  stringers  will  follow  them 
as  rapidly  as  possible.  The  construction  of  10  miles 
of  lines,  to  reach  farmers  north  of  town,  was  also 
begun. 

The  Merchants'  association  at  Marion  has  pre- 
pared resolutions  and  appointed  a  committee  to  see 
that  every  member  of  the  association  takes  out  the 
Bell  telephone  and  uses  only  the  instruments  of  the 
United  Telephone  company.  The  merchants  have 
come  to  the  conclusion  that  one  telephone  is  enough, 
and  as  the  franchise  of  the  United  Telephone  com- 
pany prevents  an  increase  in  rates,  the  merchants 
have  decided  to  use  this  system  exclusively.       F. 


New  Phase  of  Chicago  Telephone  Con- 
troversy. 

Injunction  proceedings  have  been  begun  in  the 
Circuit  Court  in  Chicago  by  Blum  &  Blum,  a  firm 
of  lawyers  at  87  Washington  street,  with  the  object 
of  restraining  the  Chicago  Telephone  company  from 
charging  more  than  $125  per  annum  for  measured 
service  in  the  business  district.  It  is  alleged  in  the 
bill  that  the  complainants  were  compelled  to  sign  a 
contract  for  measured  service  with  the  company  that 
cost  them  $147  a  year,  besides  $20  to  $30  a  year  for 
extra  messages.  "The  company,  it  is  alleged,  asserts 
that  the  complainant  firm  owes  it  about  $34  to  $35 
for  extra  messages  and  calls,  and  has  threatened  to 
take  out  its  telephone  unless  the  money  is  paid. 
Pending  the  final  action  of  the  court.  Judge  Tuley 
has  granted  a  temporary"  injunction  restraining  the 
telephone  company'  from  removing  the  telephone. 


Bell  Telephones  in  Connecticut. 

Superintendent  Baker  of  the  Southern  New  Eng- 
land Telephone  company  reports  that  Connecticut, 
with  a  population  of  908.355  persons,  has  16,750  tele- 
phone stations,  distributed  among  the  counties  as  fol- 
lows: New  Haven,  5.353;  Hartford.  4,257;  Fairfield, 
3-353 ;  New-  London,  1,379 :  Litchfield,  1,033 ;  Wind- 
ham, 627;  Middlesex.  5.34;  Tolland,  214.  Norfolk,  a 
summer  resort,  with  1.614  inhabitants,  has  108  tele- 
phone stations.  This  is  the  greatest  ratio  of  tele- 
phones to  population   in   the   state. 


GENERAL  TELEPHONE  NEWS. 

The  ^'alicy  Independent  Telephone  company  of 
Valley,  Neb.,  has  elected  the  following-named  offi- 
cers: President,  A.  R.  Dodson ;  vice-president,  S. 
H.  Howard ;  treasurer,  L.  P.  Byars ;  secretary  and 
general  manager,  M.  Johnson.  The  company  will 
purchase   supplies   at   once. 

The  stockholders  of  the  People's  Home  Telephone 
company  of  Birmingham,  Ala.,  have  authorized  a 
bond  issue  of  $100,000,  for  improving  and  extending 
the  system.  The  company  proposes  to  extend  to 
a  lumiber  of  towns  in  the  vicinity  of  Birmingham 
and    to    improve   .the    present    system. 

Solicitors  for  the  new  telephone  company  for 
Los  Angeles,  Cal.,  are  obtaining  subscribers  and 
have  reached  the  3,opo  limit.  Options  are  held  on 
a  site  in  the  center  of  the  city.  The  exchange  will 
be  equipped  with  a  multiple  switchboard  and  will 
not  contain  a  single  party  telephone,  or  nickel-in- 
the-slot  instrument.  Every  wire  will  have  inde- 
pendent entrance  to  the  central  exchange,  and  a 
four-second  service  will  be  maintained.  The  pro- 
moters of  the  new  companj^  are  a  number  of  Cleve- 
land.  Ohio,   capitalists. 

The  Missouri  River  Telephone  association,  com- 
posed of  representatives  of  all  the  Independent  toll- 
line  and  exchange  companies  in  the  Missouri  "Val- 
ley, held  its  annual  meeting  in  St.  Joseph  recently, 
and  the  following-named  gentlemen  were  elected. to 
office  for  the  ensuing  year:  President,  H.  E.  Ral- 
ston, Maitland ;  vice-president,  G.  A.  Haynie,  Sa- 
vannah; secretary  and  treasurer,  L.  N.  Frye.  Grant 
City.  An  executive  committee,  composed  of  E.  H. 
Berry,  Atchison ;  J.  T.  Norman,  Stanberrj',  and  F. 
S.   Travis,    Tarkio,   was  chosen. 

The  proposed  legislation  in  Massachusetts,  by 
which  telegraph  and  telephone  employes  were  to  be 
compelled  to  withhold  from  transmission  any  mes- 
sage which  aided  in  the  performance  of  an  unlawful 
act.  brought  representatives  of  the  companies  to  the 
State  House  as  opponents.  They  called  the  legisla- 
tive committee's  attention  to  the  fact  that  it  would 
be  impracticable  to  allow  their  employes  to  use  their 
discretion  in  the  matter  of  refusing  to  accept  mes- 
sages and  the  committee  finally  reported  leave  to 
withdraw^,  the  Legislature  accepting  the  report. 

What  promises  to  be  a  strong  combination  of 
telephone  systems,  according  to  Oregon  reports,  has 
been  formed  in  the  Pacific  Northwest,  with  lines 
radiating  from  Portland.  The  combination,  so  far 
as  is  at  present  formed,  is  said  to  include  the  Co- 
lumbia Telephone  company  of  Portland,  Ore. ;  the 
Independent  Telephone  company  of  Seattle,  Wash. ; 
the  Independent  Telephone  company  of  Spokane, 
Wash. ,  the  Seuffert-Conden  company  of  the  Dalles, 
Ore. ;  the  Independent  company  of  Salem,  Ore. ;  J.he 
'ndependent  company  of  Forest  Grove,  Ore.;  the 
Independent   company   of   McMinnville,    Ore. 

At  a  legislative  committee  hearing  on  the  bill  to 
place  telephone  companies  under  the  supervision  of 
the  Massachusetts  Gas  and  Electric  Light  Commis- 
sioners, representatives  of  the  People's  and  the  New 
England  Telephone  companies  appeared  in  opposi- 
tion. The  representative  of  the  New  England  com- 
pany based  his  objection  on  the  ground  that  tele- 
graph companies  were  not  placed  under  the  same 
supervision.  TKe  representative  of  the  People's 
company  argued  that  supervision  by  this  board 
would  kill  competition.  He  said  the  New  England 
company  had  seven  different  classes  of  customers, 
based  on  population.  He  said  that  in  Haverhill. 
Mass..  some  subscribers  get  a  practically  unlimited 
service  with  two  telephones  for  ^^6  while  others 
have  to  pay  $57. 


J.    E.    Whitman    has    secured    a    franchise    for    a 
new  telephone  exchange  at  Hoopeston,   111. 


MANUFACTURERS    AND    DEALERS. 

The  Boston  correspondent  of  the  Western  Elec- 
trician writes  that  the  Stanley  Electric  Manufac- 
turing company  of  Pittsfield,  Mass.,  has  obtained 
the  contract  to  build  3,000  switchboards  for  the 
Clark  Automatic  Telephone  Switchboard  company 
of  Providence,  R.  I. 

The  Sterling  Electric  company  of  Lafayette,  Ind.. 
manufacturer  of  Bell-style  telephone  apparatus,  has 
just  issued  a  revised  and  enlarged  catalogue  of  its 
protective  devices.  Among  the  apparatus  described 
are  distributing  boards,  protectors,  cable  terminals, 
strong  and  sneak-current  arresters,  pole-top  terminals, 
tubular  fuses,  carbon  arresters,  pole  boxes,  heat  coils, 
etc.  The  catalogue  contains  48  pages  and  is  well 
illustrated. 

The  Kellogg  Switchboard  and  Supply  coinpany  of 
Chicago  reports  having  recently  closed  a  contract 
with  the  Rawson  Electric  company  of  Albany,  N.  Y.. 
for  one  of  its  latest  central-energy  multiple  switch- 
boards, consisting  of  six  sections,  with  an  ultimate 
capacity  of  6,000  lines.  The  present  equipment  will 
consist  of  2,100  lines.  Another  contract  has  been 
closed  with  the  same  company  for  one  of  the  Kel- 
logg latest  type  central-energy  multiple  switchboards 
consisting  of  three  sections,  with  an  ultimate  ca- 
pacity of  4,800  lines.  Its  present  equipment  will  con- 
sist of  960  lines.  Included  in  each  contract  is  the 
necessary  power  apparatus,  arrester  and  distributing 
frames  and  relay  racks,  also  a  two-position  section 
toll  board.  The  Kellogg  company  also  reports  a 
contract  with  the  Rawson  Electric  company  of  Co- 
hoes.  N.  Y..  for  one  of  its  central-energy  multiple 
switchboards  of  2,400  lines'  capacity,  the  present 
capacity  being  800  lines.  Included  in  this  contract 
is  a  toll  board,  arrester  frames,  etc. 


Assessment  of  Telephone    Property  in 
Indiana.' 

By  LInion  B.  Hunt. 
Telephone  properly  in  this  state  consists  of  two 
kinds,  that  belonging  to  incorporated  companies  and 
that  belonging  to  unincorporated  companies.  The 
property  of  unincorporated  companies  is  assessed  as 
personal  property  by  the  local  authorities.  Property 
belonging  to  incorporated  companies  is  assessed  by 
the  State  Board  of  Tax  Commissioners  under  sec- 
tion 2  of  an  act  approved  March  6,  r,Sg3.  This  act 
provides  that  every  telephone  company  doing  busi- 
ness in  this  state,  whether  incorporated  under  the 
laws  of  this  state  or  of  any  other  state,  or  of  any 
foreign  nation,  shall  annually,  between  the  first  day 
of  April  and  the  first  day  of  July,  make  out  and 
deliver  to  the  auditor  of  state  a  statement  giving 
the  capital  stock  of  the  association,  the  shares  of 
the  capital  stock  and  the  market  value  of  the  stock 
on  the  first  day  of  April  (if  no  market  value,  then 
the  actual  value)  ;  an  itemized  statment  of  the  real 
estate,  structures,  machinery,  fixtures  and  appliances 
and  a  statement  of  the  specific  real  estate  with  iin- 
proyements  thereon,  situate  outside  of  the  state  of 
Indiana,  and  not  used  specifically  in  the  conduct 
of  the  business  of  the  company,  all  mortgages  upon 
the  whole  or  any  part  of  the  property,  together  with 
the  length  of  the  line  inside  and  outside  of  the 
state.  Prior  to  the  enactment  of  this  law  all  tele- 
phone property  in  the  state  was  assessed  by  local 
authorities,  but  at  the  time  of  the  enactment  of  the 
law  there  were  very  few  telephone  companies  in 
the  state.  At  that  time  the  right  to  use  telephone 
instruments  was  supposed  to  be  controlled  by  the 
Bell  Telephone  company,  and  it  was  practically  the 
only  company  doing  business  in  the  stafe.  Smce 
the  enactment  of  the  law,  however,  the  right  to  use 
telephone  instruments  and  to  do  telephoning  busi- 
ness has  been,  by  the  courts,  recognized  as  belonging 
to  others  than  the  Bell  Telephone  company,  and 
to-day  we  find  in  every  county  of  the  state  and  in 
every  town  some  company  organized  for  the  purpose 
of  giving  to  the  people  in  the  district  and  town  close 
connection.  These  local  companies,  known  to  us 
as  "Independent  coinpanies,"  are  organizing  them- 
selves into  a  union,  so  that  to-day  we  have  prac- 
tically two  systems  in  the  state— the  Bell  system 
and  the  Independent  system. 

The  Assessment. 
The  assessment  of  local  companies — that  is,  unin- 
corporated ones— must  be  fixed  by  local  assessors, 
and  the  value  must  be  arrived  at  as  is  the  value  of 
other  property  coming  under  their  jurisdiction.  The 
mode  of  assessing  incorporated  companies  by  the 
State  Board  of  Tax  Commissioners  is  practically 
fixed  by  the  law.  The  basis  of  the  assessment  is 
the  total  valuation  of  the  entire  property  of  the  as- 
sociation, and  this  value  is  represented  by  the  value 
of  the  capital  stock.  The  value  of  the  capital  stock 
of  the  company  is  ascertained  as  is  the  value  of 
the  capital  stock  of  any  other  property  or  company. 
In  case  there  is  no  mortgage  upon  the  property,  then 
it  is  the  selling  price  of  the  stock  on  the  first  day 
of  April.  In  case  there  is  a  mortgage,  the  selling 
price  of  the  capital  stock  on  the  first  day  of  April 
is  added  to  the  mortgage  upon  the  property.  This 
is  upon  the  theory  that  the  placing  of  a  mortgage 
upon  the  property  reduces  the  selling  price  of  the 
capital  stock  just  that  much.  Under  the  law  the 
state  board  is  to  find  the  true  cash  value  of  such 
property  by  adding  to  the  mortgaged  value  of  the 
aggregate  shares  of  stock,  or  to  the  value  of  the 
capital,  the  aggregate  amount  of  said  mortgage  or 
mortgages,  and  the  result  is  deemed  and  treated 
as  the  true  cash  value  of  the  property  of  said  cor- 
poration. For  the  purpose  of  ascertaining  the  true 
cash  value  of  the  property  without  the  state  of  In- 
diana, the  assessed  value  for  taxation  in  the  locali- 
ties where  situate  of  the  several  pieces  of  real  estate 
situate  without  the  state  of  Indiana,  and  not  used  in 
the  business  of  the  association,  is  deducted  from  the 
gross  value  of  the  property,  as  above  ascertained, 
and  the  cash  value  of  the  property  in  Indiana  is 
ascertained  by  taking  the  proportion  of  the  whole 
ag:gregate  value  of  said  association,  as  above  ascer- 
tained, after  deducting  the  assessed  value  of  the 
real  estate  without  the  state  of  Indiana,  which  the 
length  of  the  lines  of  said  association  in  the  state 
_  bears  to  the  total  length  of  the  lines.  Now,  if  an 
■  assessment  is  placed  upon  the  value  of  the  capital 
stock,  and  is  ascertained  as  above,  then  the  total 
value  of  all  the  property  of  the  company  is  ascer- 
tained, and  any  assessments  placed  upon  the  property 
by  local  authorities  on  account  of  any  local  property 
must  be  deducted  from  this  total  value,  as  found 
by  the  State  Board  of  Tax  Commissioners,  in  order 
to  avoid  double  taxation.  An  assessment  of  capital 
stock  must  mean  an  assessment  of  all  the  property 
of  the  company,  because  the  value  of  the  capital 
stock  means  the  value  of  all  its  property. 
Receivers  and  Transmitters. 

In  some  cases  companies  do  not  own  their  re- 
ceivers and  transmitters,  but  pay  for  them  out  of 
their  earnings.  That  is,  a  certain  rental  per  year. 
In  such  cases  an  assessment  should  be  made  by  the 
local  boards  upon  these  transmitters  and  receivers. 
This  is  fair  to  both  companies,  and  would  not  mean 
double  taxation,  for  the  reason  that  one  of  the 
elements  entering  into  capital  stock  value  is  its  earn- 
ing  capacity ;   that   is,    its   net    earning    capacit}-,    or 

I.  A  paper  read  before  the  Towoship  Assessors'  association 
oflndiaaa  at  iDdianapolis  in  February,  190Z.  Mr.  Hunt  is  secre- 
tary of  state  for  Indiana. 
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what  it  will  realize  to  the  stock  wholly.  Now,  if  a 
certain  amount  of  money  is  paid  from  the  gross 
earnings  for  transmitters,  then  the  net  earnings  of 
the  company  are  reduced  that  much,  and  the  value 
of  the  stock  necessarily  decreased  in  that  ratio.  The 
basis  for  the  assessment  of  these  transmitters  and 
receivers  has  been  fixed  by  the  State  Board  of  Tax 
Commissioners,  in  the  case  of  the  Central  Union 
Telephone  company,  at  $12.50;  that  is,  $12.50  for 
one  transmitter  and  receiver.  This  was  based  upon 
testimony  given  to  the  board  in  an  appeal  from 
Wayne  County,  in  which  it  was  found  that  the 
rental  received  by  the  Bell  Telephone  company  for 
the  use  of  the  transmitters  and  receivers  would  be 
a  good  income  upon  a  $12.50  investment. 

Distribution  of  Value. 

After  the  state  board  has  found  the  total  value 
of  the  capital  stock  and  the  value  of  property  in 
Indiana,  then  this  final  value  belonging  to  Indiana 
must  be  distributed  throughout  the  state.  This  is 
done  by  dividing  the  total  value  by  the  total  number 
of  miles  of  wire  in  the  state.  The  rate  so  found 
holds  throughout  the  state  as  the  rate  per  mile  to 
be  assessed  against  the  company.  The  value  in 
each  county  can  be  easily  found  by  multiplying  the 
number  of  miles  of  wire  in  the  county  by  the  rate. 
This  method  of  distribution  gives  each  county  its 
fair  share  of  the  value  of  the  property'.  For  a  num- 
ber of  years  the  assessment  was  based  upon  the 
pole  mileage  of  the  company,  but  this  worked  an 
injustice  to  nearly  even,'  county.  Some  counties  re- 
ceived a  vcr\''  large  valuation  when  the  company  had 
ven,'  little  property  in  it.  and  got  vcrv  little  incom^ 
out  of  it.  For  instance,  take  a  county  w^here  there 
was  20  miles  of  poles,  but  very  few  telephones,  a 
large  valuation  would  be  given  to  it,  while  in  a 
county  with  perhaps  only  three  miles  of  pole  and 
very  many  telephones,  on  account  of  a  large  city,  a 
small  valuation  would  be  given.  This,  of  course, 
vqs  an  injuFitice  to  both  counties:  the  county  with 
the  large  mileage  giving  no  income,  and  the  county 
not  being  entitled  to  such  valuation,  and  the  county 
with  small  mileage  and  a  great  number  of  telephones 
being  entitled  to  a  large  valuation.  In  order  to 
overcome  this,  the  state  board  in  1899  made  the 
distribution  upon  the  miles  of  \vire  instead  of  upon 
the  miles  of  pole.  This  gives  a  fair  valuation  to 
each  county,  based  upon  the  earning  capacitv  of  the 
company  in  the  county,  for  the  earning  capacity  must 
be  largely  governed  by  the  number  of  telenhones  in 
use.  and  each  telcohone  in  use  requires  that  much 
additional  wire.  It  might  be  well  to  say  in  this 
connection  that  the  rate  per  mile  of  the  assessment 
made  against  telephone  companies  does  not  mean 
anything.  During  the  last  two  years  the  state  board 
has  had  very  many  comparisons  made  by  companies, 
which,  when  sifted  down,  were  not  comparisons  at 
all.  One  company  having  a  line  parallel  to  another 
would  come  before  the  hoard  and  claim  thfe  rate  per 
mile  for  its  company  was  largely  in  excess  of  the 
rate  per  mile  for  the  other  company,  while  the  other 
company  had  better  wire  and  poles,  and  was  in  a 
better  physical  condition.  This  would  have  been  a 
fair  comparison,  had  the  board  arrived  at  the  as- 
sessment of  the  propertv  by  finding  a  value  per  mile 
based  upon  the  tangible  property  of  the  company, 
hut,  under  the  law.  as  above  stated,  the  board  does 
not  so  assess  telephone  property,  and  the  rate  per 
mile  is  governed  by  the  value  of  the  capital  stock  and 
by  the  mileage  of  the  company.  Some  telephone 
rnmpanies  with  a  small  capital  stock  have  a  verv 
large  mileage,  being  perhaps  a  toll  Ime.  In  such 
cases  the  rate  per  mile  would  necessarily  be  very 
large.  Other  companies  with  a  large  capital  stock 
have  a  very  great  mileage,  and  the  rate  per  mile  is 
small,  while  still  other  companies  with  a  large  capital 
slock  have  a  small  mileage,  and  the  rate  per  mile 
is    necessarily  large. 

Reports. 

Many  telephone  companies  in  the  state  have  per- 
haps been  done  injustice  by  the  state  board  on  ac- 
count of  errors  in  reports. 

The  blanks  sent  these  companies  are  prepared  with 
great  care  and  in  accordance  wnth  law,  and  every 
question  is  a  necessary  question  and  should  be  an- 
swered carefully  in  order  that  a  fair  assessment  may 
be  made.  But  care  is  not  always  used,  and  as  a  re- 
sult an  unfair  assessment  is  sometimes  made.  If 
the  capital  stock  is  reported  at  $50,000  when  it  is 
only  worth  $25,000,  the  company  would  suffer.  If 
a  company  reports  copper  wire,  when,  in  fact,  Its 
wire  is  iron,  an  injustice  will  be  done,  and  I  desire 
now  to  urge  upon  telephone  companies  the  impor- 
tance of  giving  special  attention  to  their  reports 
to  the  end  that  the  taxing  power  may  be  able  to  act 
with    intelligence   and   fairness. 

The  members  of  the  state  board  will  recall  many 
instances  where  the  original  assessment  last  year 
was  double,  and  sometimes  more  than  double,  the 
actual  cash  value  of  the  property  assessed ;  and  this 
was  through  no  fault  of  the  board,  but  because  the 
officers  of  the  companies  thus  assessed  did  not  use 
the  proper  care  in  making  their  reports.  Of  course, 
these  errors  were  corrected  after  hearing  on  appeal, 
but  the  necessity  of  taking  an  appeal  greatly  added 
to  the  expenses  of  the  company  and  to  some  extent 
embarrassed  the  board  by  causing  an  unnecessarily 
large  reduction  from  the  original  assessment  of 
corporate  properl}',  when,  if  the  proper  care  had 
been  exercised  In  making  reports,  the  company  would 
have  avoided  this  expense,  and  the  board  would  not 
have  been  under  the  necessity  of  changing  its  as- 
sessment. 
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The  assessor  should  instruct  telephone  companies 
that  it  is  absolutely  necessary  for  them  to  answer 
all  the  questions  asked,  and  to  do  so  in  a  fair  man- 
ner, giving  all  the  facts  as  they  exist.  In  this  way 
telephone  property  w-ill  be  assessed  and  placed  upon 
the  duplicate  at  whatever  assessable  value  is  right 
and  will  bear  its  just  proportion  of  the  burdens  of 
taxation. 

The  State  Board  of  Tax  Commissioners,  in  as- 
sessing the  property  of  telephone  companies,  under- 
takes at  all  limes  to  deal  fairly  with  the  companies. 
Tlie  board  realizes  that  the  property  Is  one  of  lasting 
benefit  to  the  state  and  the  people,  and  that  its  ex- 
tension should  be  encouraged  and  not  discouraged. 
There  is  probably  no  class  of  property  in  the  state 
to-day  whose  existence  is  of  more  benefit  to  the 
people.  The  building  of  telephone  property  and  lines 
brought  the  most  remote  parts_  of  the  state  within 
"speaking  distance"  of  the  capftal  city  and  of  each 
other  and  has  benefited  alike  the  farmer  and  his  city 
neighbor,  and  the  people  of  the  aifferent  districts 
and  localities  can  talk  with  each  other  on  business 
and  pleasure,  religion  and  politics  at  a  reasonably 
cheap  rate.  A  few  years  ago  only  the  large  towns 
and  cities  could  be  reached  by  telephones,  but  it  is 
indeed  a  small  and  unfortunate  village  that  cannot 
be  reached  in  this  year  of  our  Lord    1902. 
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the  brushes  being  fed  radially  by  compressed  springs 
and  designed  so  as  to  have  i^/4-inch  wearing  surface. 
The  blades  are  of  well-seasoned,  carefully  finished 
light  wood,  are  t%  inches  wide,  and  measure  60 
inches  from  tip  to  lip.  Oxidized  copper  has  been 
adopted  as  the  standard  finish,  but  polished  nickel  will 
be  supplied,  if  requested.  The  pipe  and  casing  are 
adjustable,  so  as  not  to  make  It  necessary  to  cut 
those  parts  sent  with  the  fan  in  order  to  bring  the 
fan  motor  at  the  required  height  above  the  floor. 
The  company's  ''tropical"  fan  is  specially  wound  for 
driving  extra  large  blades  at  a  high  rate  of  speed. 


A  Solenoid  Sign  Flasher. 

The  Reynolds  Electric  company  of  Chicago  Is 
getting  ready  for  the  market  an  automatic  switch 
or  flasher  for  periodically  breaking  light  or  heavy 
currents  which  has  several  novel  features  and  which 
will  doubtless  fill  a  new  place  in  the  electrlc-sign- 
flaslier  field.  It  is  for  the  purpose  of  alternately 
flashing  two  sign  circuits  or  making  and  breaking 
a    single    circuit. 

The  accompanying  diagram  shows  two  solenoids 
working  on  the  ends  of  a  rocking  arm.  These  so- 
lenoids each  have  combined  with  them  an  oil  dash- 
pot,  the  solenoid  Itself  being  submerged  In  the  oil. 
When  the  circuit  is  closed  through  one  of  these 
solenoids  its  core  is  drawn  slowly  down  into  the 
oil  dash-pot  until  the  quick-break  switch,  which  is 
seen  in  the  foreground  in  the  engraving,  snaps 
from  one  contact  to  the  other.  The  solenoid  on  the 
other  end  of  the  rocking  arm  is  then  cut  into  the 
circuit  and  draws  its  core  slowly  down  until  the 
switch    is    thrown    over    to    the    opposite    contact. 

The  switch  is.  therefore,  thrown  alternately  from 


A    SOLENOID    SIGN    FLASHER. 

one  circuit  to  the  other  at  intervals,  depending  upon 
the  speed  for  which  it  is  set.  The  speed  can  be 
regulated  by  varying  the  length  of  stroke  at  which 
the  switch   will    throw   over. 

In  the  device  shown  the  make  and  break  Is  made 
by  a  combination  carbon  and  copper  switch,  on 
which  the  arc  at  the  time  of  breaking  the  circuit 
is  taken  by  carbon,  and  in  another  form  of  the 
device    a  magnetic   blow-out   is   used. 

The  device  is  intended  as  a  simple  and  durable, 
and  at  ihe  same  time  an  economical,  substitute  for 
the  motor-operated  flasher  where  It  may  be  desired 
to  flash  two  circuits  only,  each  circuit  controlling 
one  color  of  lamps,  or,  where  an  entire  sign  is 
wanted  to  be  flashed  on  and  off,  or  one  side  of 
sign,  then  the  other  side  alternately.  The  current 
that  can  be  broken  b}'"  one  contact  on  the  existing 
motor-driven  flashers  is  limited  so  that  on  a  large 
sign  the  break  must  be  distributed  among  a  number 
of  contacts.  The  new  device,  it  Is  claimed,  not 
only  does  away  with  the  motor,  but  enables  the 
flashing  of  an  entire  sign  to  be  done  on  one  circuit. 


Sterling  Direct-currentiCeiling  Fan. 

The  ceiling  fan  for  operation  on  direct  currents 
that  is  manufactured  by  the  Sterling  Electric  Motor 
company  of  Dayton,  Ohio,  is  said  to  possess  several 
meritorious  points  in  its  design.  A  set  of  windings 
has  been  adopted  for  this  fan  which  gives  the  greatest 
amount  of  breeze  for  the  least  electric  current.  The 
armature  is  of  a  slotted-drum  type  and  is  built  of 
specially  prepared  steel  sheets  and  form-woimd  coils. 
Special  attention  has  been  given  to  the  bearings,  and 
imperfect   alignment   is    claimed   to   be   impossible. 

The  commutator  Is  built  of  hard-drawn  copper  seg- 
ments of  extra  depth,  with  solid  mica  insulation.  A 
dovetail  steel  hushing  with  a  screw  steel  collar  holds 
the  copper  and  mica  solidly  in  place.  The  switch 
consists  of  large  brass  contact  points  firmly  bolted 
to  a  porcelain  base,  and  Is  located  at  the  top  of  the 
fan,  being  controlled  by  a  substantial  key  extending 
tlirough  the  hollow  armature  shaft  and  terminating 
below   the  fan. 

The  speed-regulating  rheostat  is  made  of  fireproof 
material  and  is  placed  on  the  outside  of  the  fan,  in 
the  open  air,  away  from  the  bearings  and  windings. 
Brush   holders   of   the   cartridge   type   are   provided, 
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This  fan  is  for  use  in  unusually  hot  countries,  where 
It  is  necessary  to  have  "a  greater  amount  of  breeze 
than  in  ordinary  climates. 

The  Sterling  company  makes  but  one  type  of  ceil- 
ing fan,  that  illustrated  herewith.  The  fans  are 
wound  for  the  standard  voltages  In  the  various  fit- 
tings and  finishes,  and  each  machine  is  given  a  thor- 
ough test  before  it  is  packed  for  shipment. 


Marconi's  Cape  Breton  Station  Located. 

The  Cape  Breton  station  for  Marconi's  transat- 
lantic wireless-telegraph  system  is  to  be  located  on 
Table  Road,  Glace  Bay,  15  miles  from  Sydney, 
C.  B.  Mr.  Marconi  informed  the  authorities  that 
electric  flashes  from  trolley  wires  would  Interfere 
with  his  system,  and  asked  if  the  town  of  Glace 
Bay  could  not  take  some  action  in  the  matter.  A 
special  meeting  of  the  council  was  called  and  a 
resolution  passed  guaranteeing  that  for  five  years 
the  town  would  do  all  in  its  power  to  prevent  any 
electric-trolley  system  from  being  operated  within 
one-third   of  a  mile  of  the  proposed  station. 


The  Subway  Question  in  Chicago. 

[Cof?liniicd  jfrojn  f>age  zog.\ 

throughout  the  city  free,  the  same  as  the  gas  com- 
panies place  their  meters  in  service,  it  is  important 
that,  in  the  construction  of  its  plant,  the  future 
should  be  looked  to  and  not  a  construction  for  to-day 
only  employed.  I  have  seen  the  growth  of  business 
and  the  enormous  costs  to  the  existing  telephone 
and  electric-light  companies  in  trying  to  provide 
for  the  natural  increase,  as  their  business  has  out- 
grown most  of  their  installations  within  the  first 
year  after  their  construction.  This  special  feature  of 
construction  of  our  conduits,  of  course,  like  all 
things  new,  is  looked  upon  with  more  or  less  preju- 
dice, and  the  city  administration  before  granting  our 
company  its  permits  used  the  greatest  care  to  es- 
tablish a  space  to  be  reserved  in  the  streets,  so 
that  this  company's  construction  should  in  no  way 
,  interfere  in  case  a  subway  should  ever  be  built. 
This  depth  reserved  by  the  city  as  being  necessary 
for  any  future  requirements  for  the  city's  needs,  as 
well  as  for  the  subway,  is  over  two  feet  above  the 
highest  points  of  our  conduits. 

It  is  not  my  intention,  nor  do  you  desire  that  I 
should  discuss  the  conduits  built  by  our  company, 
but  I  have  deemed  it  wise  to  suggest  this  so  as 
more  strongly  to  bring  out  the  fact  that  because 
of  the  full  occupation  of  the  streets  at  the  present 
time  by  other  corporations,  there  is  not  the  neces- 
sary space  for  any  new  corporation  to  do  any  con- 
struction work  from  a  manhole  system,  as  has  al- 
ways heretofore  been  done,  and  also  to  state  that 
the  city  administration  realizes  how  fully  the  streets 
are  occupied  and  how  the  vested  rights  of  the  ex- 
isting corporations  now  in  the  streets  interfere  with 
the  plans  of  a  future  subway.  With  this  in  view 
the  city  engineer,  who  was  designated  by  the  com- 
missioner of  public  w'orks  to  have  charge  of  the 
issuing  of  our  permits,  has  forced  our  company  to 
a  depth  sufficiently  low  to  protect  any  further  en- 
croachment on  the  space  above,  and  thus  avoid 
tlie  necessity  of  any  further  manholes  in  the  streets. 

No  supporter  or  believer  in  a  subway  to  be  built 
in  Chicago  could  look  at  ihe  conuuits  being  built 
by  our  company  except  with  favor,  because  had 
there  been  room  in  the  streets  for  our  company  to 
build  as  the  present  corporations  have  built,  it 
would  simply  have  further  complicated  and  delayed 
Ihe  building  of  a  subway.  As  I  have  stated  before, 
ihe  serious  question  about  a  subway  is  how  to  pro- 
vide for  those  who  now  have  the  occupation  of 
the  streets  with  their  present  conduits  and  man- 
holes. Nothing  could  have  been  better  for  the  ad- 
vocates of  a  subway  than  to  have  had  a  conduit 
built  sufficiently  large,  so  that  there  might  have 
been  space  for  other  corporations  to  occupy  iointly 
space  with  our  company.  As  for  the  size  of  the  tun- 
nel that  is  being  built  by  our  company  to-d^y,  I  will 
say  that,  judging  from  the  plan  outlined  by  our 
cornorallon,  in  less  than  three  years'  time  they 
will  discover  that  they  built  too  small  for  their 
future  requirements. 
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Central  Stations  in  Paris. 

Recent  figures  show  that  the  use  of  electrical  en- 
ergy in  Paris  has  considerably  increased  in  the  last 
few  years.  The  circuits  which  supply  the  city  are 
divided  among  six  companies,  namely,  the  Edison 
company,  the  Paris  Compressed  Air,  the  Lighting 
and  Power,  the  Place  CHchy,  the  Champs-Elysees 
and  the  Left  Bank  Circuit.  These  six  companies 
show  the  following  results  for  1900  and  the  two 
years  previous: 

Average 

Number  of       Energy  in  price  per 

Year.  subscribers.        kw.  hrs.  Total  price.         kw.  hr. 

1898 15.956  13.553.000  $2,764,000  S0.202 

1S99 i9.f^i5  17,904,000  3.355.000  0.187 

1900 23.649  23,276,000  4,198,000  0.180 

The  concessions,  of  iS  years,  accorded  by  the 
Muncipal  Council  date,  the  first  of  them,  from  1S89, 
and  will  consequently  expire  in  a  few  years.  In 
spite  of  the  short  duration  of  the  concessions  the 
companies  have  taken  great  pains  to  keep  their  plants 
up-to-date  and  provide  for  the  necessary  distribution, 
and  this  has  involved  a  considerable  outlay.  Among 
the  most  complete  of  these  plants  may  be  mentioned 
that  of  the  Edison  Continental  company  and  the 
Societe  de  la  Place  Clichy.  The  Edison  company  has 
installed  a  large  plant  at  St.  Denis,  in  the  suburbs, 
which  has  a  capacity  of  2,000  kilowatts.  This  is  to 
be  increased  to  4,000  kilowatts  before  next  October. 
Transmission  is  made  to  the  city  by  three-wire  di- 
rect current  at  2.2(.o  volts  to  two  sub-stations.  One 
of  these  is  in  the  Rue  du  Fauboug  Montmartre,  be- 
side the  Druot  generating  station,  and  the  second 
near  the  Opera.  The  circuits  are  of  bare  copper 
cable  placed  on  porcelain  insulators  against  the  walls 
of  a  large  masonry  conduit  or  galler>\  The  Mont- 
martre sub-station  has  four  500-horsepower  motor- 
generator  sets  of  the  Thury  type  and  two  250-horse- 
power  of  the  Postel-Vinay,  and  two  more  sets  of 
500-horsepower  are  to  be  added.  In  the  first  set  the 
motors  are  eight-pole,  2,200-volt,  275-ampere,  and 
work  at  240  revolutions ;  they  drive,  by  a  Raffard 
elastic  coupling,  Thury  eight-pole  generators,  of 
which  one  pair  give  250  volts  and  1,500  amperes,  and 
the  other  pair  125  volts  and  3,000  amperes.  The 
Postel-Vinay  motors,  working  at  2,200  volts,  have 
two  commutators  of  125  amperes  each  and  drive 
eight-pole  generators,  also  with  double  commu- 
tators, furnishing  1,600  amperes  at  150  volts.  The 
Opera  sub-station  is  also  well  equipped  and  has 
two  Postel-Vinay  motor  and  dynamo  sets;  the  mo- 
tors are  in  series  on  the  St.  Denis  transmission 
line.  This  sub-station  has  a  special  switchboard  for 
supplying  the  Opera  House  circuits,  and  another 
which  makes  different  couplings  with  the  Druot 
generating    station. 

One  of  the  most  important  of  the  city  systems  is 
that  of  the  Societe  de  la  Place  CHchj',  which  receives 
three-phase  current  from  a  generating  plant  in  the 
suburbs,  at  Asnieres,  the  latter  being  operated  by  the 
Societe  Le  Triphase.  The  sub-station  in  the  city  re- 
ceives the  three-phase  current  at  5,500  volts  and  25 
cycles,  and  it  is  there  lowered  by  step-down  trans- 
formers to  390  volts.  Part  of  the  current  is  trans- 
formed to  continuous  current  by  a  set  of  eight-pole 
rotary  converters,  and  the  rest  by  a  set  of  motor- 
generators  in  which  non-synchronous  three-phase 
motors  are  direct-coupled  to  eight-pole,  400-kilowatt 
generators,  giving  440  volts.  All  these  machines 
now  installed,  and  have  been  working  success- 
fully for  some  time. 
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The  Universal  Electrical  Directory  (J.  A. 
Berly's) .  1902.  London :  H.  Alabaster,  Gate- 
house &  Co.  Pp.  1,364  (6  by  9%  inches).  Price, 
13s. 

This  well-kno^vn  directory  is  now  in  its  21st 
annual  edition,  and  the  present  number  has  been 
thoroughly  revised.  For  simplicity  and  facility  of 
reference  the  book  is  divided  into  four  groups, 
namely :  British,  Continental,  American  and  Colon- 
ial, which  are  again  subdivided  into  alphabetical  and 
classified  sections,  and  in  the  case  of.  the  British  a 
geographical  section  is  given,  making  in  all  nine 
sub-divisions. 

In  addition  to  the  new  names  incorporated  in  the 
present  issue,  much  financial  information  is  given, 
the  telegraphic  addresses  and  local  telephone  num- 
bers are  given,  and  the  pages  added  to  the  work  are 
36  in  number  as  compared  with  that  of  1901,  making 
in  all  about  1,280  pages  entirely  of  directory  matter. 
The  lists  of  central  stations  in  the  United  Kingdom 
and  colonies  have  been  considerably  added  to,  and 
the  engineer's  name,  system  of  distribution  and  the 
voltage  have  been  included. 

The  British  alphabetical  section  of  the  book  now 
comprises  about  10,640  distinct  names,  the  Conti- 
nental 9,240,  the  United  States  5,830,  and  the  Colonial 
3.190  names,  making  a  total  of  28,900  names  in  the 
book. 


Tasmania  Not  a  Promising  Field. 
The  reports  of  a  recent  meeting  of  the  stock- 
holders in  the  Zeehan  (Tasmania)  Electric  Light 
and  Power  company  show  that  the  people  in  that 
country-  fail  to  appreciate  the  benefits  of  electricity. 
The  Zeehan  company  has  been  in  operation  about 
a  year  and  has  been  running  steadily  behind  until 
it  has  become  necessary  either  to  reconstruct  the 
affairs  of  the  company  or  abandon  the  project. 
The  failure  of  the  government  to  encourage  the  en- 
terprise was  deplored  by  the  company,  not  only  for 
financial  reasons,  but  because  governmental  use  of 
electricity  would  have  "accustomed  the  people  to 
its    use." 


New  York  Notes. 

New  York,  March  22. — Considerable  of  a  panic 
was  caused  yesterday  among  residents  at  and  near 
No.  55  Park  avenue  by  a  cave-in  of  the  east  side 
of  the  rapid-transit  subway.  The  brown-stone  fronts 
of  three  residences  were  dropped  several  feet  and 
the  sidewalks  in  front  of  the  houses  were  let  down 
15  feet.  The  cause  of  the  cave-in  was  the  presence 
below  the  foundations  of  the  houses  and  above  the 
roof  of  the  tunnel  of  a  layer  of  what  is  known  as 
"rotten  rock,"  which  is  always  an  element  of  danget 
in  subterranean  work.  No  lives  were  lost,  but  the 
damage  to  property  is  considerable,  the  combined 
value  of  the  three  houses  being  estimated  at  $225,- 
000.  This  is  the  only  layer  of  rotten  rock  en- 
countered during  the  building  of  the  tunnel,  and  the 
danger  of  other  cave-ins  will  be  entirely  eliminated 
when  the  lining  has  been  placed  in  the  subway.  As- 
surance is  given  by  local  engineers  that  no  perma- 
nent injury  to  buildings  need  be  anticipated  from 
the  vibrations  resulting  from  the  operations  of  the 
underground  railway.  Instead  of  heavy  engines 
without  springs  and  heavy,  out-of-date  rails,  which 
caused  such  damage  in  London  by  vibration,  a 
lighter  rail  will  be  used  in  the  New  York  subway 
and  the  cars  will  be  borne  by  springs  of  the  finest 

'yp*=-      .  .  .  .      . 

Opposition  to  the  Pennsylvania  tunnel  bill  is 
strong  and  is  being  maintained  principally  against  the 
clause  which  grants  privileges,  to  the  Pennsylvania 
Railroad  company  in  perpetuity.  Another  objection  is 
that  it  gives  to  the  Pennsylvania  railroad  the  right, 
with  the  approval  of  the  aldermen  and  the  Board  of 
Estimate  and  Apportionment,  to  build  its  tunnels  and 
lay  its  tracks  under  any  part  of  the  extended  terri 
tory  of  the  city  of  New  York,  including  all  its  bor- 
oughs. The  Rapid  Transit  Subway  company,  rep- 
resented by  its  president,  August  Belmont,  is  strongly 
opposed  to  the  bill.  Tlie  action  of  iMavor  Low  m 
the  matter  is  being  anxiously  awaited. 

Harry  and  Walter  Content  have  secured,  as  stock- 
holders of  the  Metropolitan  company,  a  temporary 
injunction  restraining  the  company  from  transferring 
its  property  to  the  Interurban  Railway  company 
under  the  provisions  of  the  proposed  999-year  lease. 
At  a  meeting  held  yesterday,  however,  the  lease  prop- 
osition was  voted  upon  by  the  stockholders  and  found 
acceptable  to  the  majority.  The  injunction  prohibits 
the  actual  transfer  of  the  properties  until  a  final 
action   is  taken. 

Commissioner  J.  Hampstead  Dougherty  of  the  De- 
partment of  Water  Supply,  Gas  and  Electricity  has 
adopted  drastic  measures  to  force  companies  having 
wires  strung  across  the  tops  of  tall  buildings  to 
transfer  their  conductors  to  underground  ducts  pro- 
pared  for  the  purpose,  A  squad  of  employes  of  the 
department  started  out  Thursday  morning  to  cut 
down  the  wires  in  the  district  bounded  by  Battery 
place.  Canal  street,  Broadway  and  Greenwich  street. 
1  hey  cut  down  8,000  feet  of  wire,  and  late  in  the 
afternoon  there  were  still  cutting.  It  was  explained 
at  the  commissioner's  office  that  the  Empire  City 
Subway  company  had  built  enough  undergroiind 
ducts  to  harbor  all  the  wires  that  had  been  running 
overhead,  and  as  the  different  telegraph  and  telephone 
companies  were  aware  of  this  it  was  equivalent  to 
a  notification  that  if  they  did  not  put  their  wires 
underground  they  would  be  cut  down.  The  sudden 
cutting  crusade  informed  the  companies  that  he 
meant  business,  and  they  had  to  hustle  to  gel  new 
connections  for  their  various  patrons  in  the  invaded 
area. 

President  Orr  of  the  Rapid  Transit  Commission 
has  sent  a  letter  to  Borough  President  Swandstrora 
of  Brooklyn  rejecting  the  demand  for  a  four-track 
instead  of  a  two-track  system  for  the  underground 
extension  to  Brooklyn.  Mr.  Orr  said  that  not  more 
than  $8,000,000  to  $10,000,000  was  available  for  the 
work,  but  explained,  however,  that  it  would  be  easy 
at  any  future  time  to  construct  two  additional  tracks, 
without  any  material  loss  or  extra  expense. 

In  midocean,  on  Wednesday,  the  American  liner 
Philadelphia  acted  as  a  repeating  station  for  the  peo- 
ple sending  wireless  messages  between  the  Cunarders 
Campania  and  Lucania,  bound,  respectively,  from 
Liverpool  to  this  port  and  from  New  York  to  Liver- 
pool. The  Campania  was  north  of  the  Philadelphia 
and  the  Lucania  south.  They  were  too  far  away  to 
communicate  directly  with  each  other,  and  the  Phil- 
adelphia took  their  messages  and  transmitted  them. 

M.  L.  G. 


Canadian  Intelligence. 

Toronto,  March  22. — The  new  government  bill 
to  regulate  all  electric  railways  in  Ontario  has  been 
passed  and  goes  into  effect  at  once.  The  bill  cre- 
ates a  railway  committee  from  the  governinent  to 
deal  with  a  variety  of  railway  matters  specified  in 
it,  and,  by  so  doing,  takes  control  of  these  matters 
out  of  the  hands  of  the  municipalities  and  vests 
it  in  the  hands  of  the  government,  excepting 
in  the  city  of  Toronto.  It  empowers  every  electric 
railway  to  connect  its  lines  with  any  other  such 
railway  at  any  point  and  operate  or  interchange 
traffic  and  cars,  upon  an  agreement  made 
between  the  two  companies,  without  having  to  get 
the  assent  of  the  municipalities,  and  the  agreement 
maj'  be  refused  by  the  railway  committee,  or  ac- 
cepted in  part.  The  companies  may  appeal  to  the 
-lieutenant-governor  in  council,  but  no  voice  is  given 
to  municipalities,  in  any  shape  or  form.  Com- 
pensation for  the  increased  burden  on  the  highways 


may  be  given  as  against  one  railway  company  to 
the   other,  but   none   to   the  municipalities. 

The  proposed  electric  railway  between  the  towns 
of  Lumby  and  Vernon,  B.  C,  which  is  being  warmly 
taken  up  by  the  people  of  both  towns,  will  he 
about  16  miles  long,  and  it  is  estimated  that  it  can 
be  built  for  $50,000,  owing  to  the  favorable  levels 
between  the  two  towns.  Mayor  Megaw  of  Vernon 
is  pushing  the  scheme  along. 

Tlic  Hamilton  Electric  Light  and  Cataract  Power 
company  has  been  authorized  to  increase  its  capi- 
tal  stock   from  $3,750,000   to  $4,000,000. 

The  Huronian  Mining  company  has  been  given 
authority  by  the  Ontario  Legislature  to  build  an 
electric  tramway  to  connect  its  mines  with  the 
Canadian  Pacific  or  Manitoulin  and  North  Shore 
railway. 

The  Port  Dalhousie,  St.  Catharines  and  Thorald 
Electric  Railway  company  has  had  its  bill  passed 
by  the  Ontario  Legislature  giving  it  power  to 
transfer  its  franchises,  plant  and  assets  to  the  St. 
Catharines,    Niagara   and    Toronto    electric    railway. 

The  Montreal  Street  Railway  company  has  de- 
cided to  issue  $1,500,000  bonds,  at  par,  pro  rata,  to 
shareholders  as  to  their  holdings  of  stock.  The 
issue  will  be  made  on  April  15th  next.  The  cash 
will  be  used  to  repay  the  banks  $1,105,000,  borrowed 
to  purchase  the  Montreal  Park  and  Island  railway. 
The  remainder,  or  $400,000,  will  be  used  for  im- 
provements   in    equipment,    etc. 

A  surveying  party  is  taking  soundings  through 
the  ice  at  Sault  Ste.  Marie,  Mich.,  preparatory  to 
completing  plans  for  the  second  waterpower  canal 
of  the  Lake  Superior  Power  company  at  the  Ca- 
nadian "Soo."  Plans  have  already  been  prepared 
for  the  power  house.  The  new  canal  is  to  develop 
50,000  horsepower,  and  will  be  parallel  to  the  pres- 
ent one  on  the  north.  Bids  for  the  construction 
work  will  soon  be  asked  for. 

The  Northern  Power  company's  bill  for  incor- 
poration has  passed  the  Ontario  Legislature.  It 
authorizes  the  company  to  produce  and  sell  heat, 
light  and  power  in  the  counties  of  York  and  Sim- 
coe.  The  incorporators  are  T.  H.  Brunton,  David 
Lloyd,  A.  E.  Widdifield  and  Isaac  M.  Hogg,  all  of 
Newmarket,  Ont.,  and  Jess  M.  Walton  of  Aurora. 
The  capital  stock  is  $40,000.  The  necessary  plant 
is   to    be   purchased   and    installed   immediately. 

The  Canadian  General  Electric  company,  at  its 
recent  annual  meeting,  elected  the  following-named 
officers :  President,  W.  R.  Brock,  M.  P. ;  first  vice- 
president,  H.  P.  Dwight;  second  vice-president  and 
managing  director,  Frederic  Nicholls;  directors, 
Hon.  G.  A.  Cox,  J.  K.  Kerr,  Rodolphe  Forget.     H. 

New  England  News. 

Boston,  March  22. — James  Wilson,  proprietor  of 
the  Taconic  Woolen  Mills  at  Pittsfield,  Mass.,  has 
purchased  the  Belair  factory  in  that  city  and  will 
turn  it  into  an  electric  plant,  from  which  he  will 
obtain    light    and    power    for    the    mills. 

The  Massachusetts  railroad  commissioners  have 
authorized  the  issue  of  capital  stock  amounting  to 
$40,000  by  the  Westboro  and  Hopkinton  Street  Rail- 
way company,  the  proceeds  to  be  applied  to  the 
payment  of  capitalization  and  the  cost  of  building 
and  equipping  the  railway.  The  commissioners  have 
also  authorized  the  Norfolk  and  Bristol  Street  Rail- 
way company  to  issue  capital  stock  amounting  to 
$200,000,  the  proceeds  to  be  used  in  the  purchase 
of  the  Norfolk  Southern  street  railway.  The  Nor- 
wood, Canton  and  Sharon  Street  Railway  company 
has  petitioned  the  commissioners  for  permission  to 
reduce  its   capital  stock  from  $125,000  to  $85,000. 

The  Massachusetts  Street  Railway  association  held 
its  fnonthly  meeting  at  Young's  Hotel,  Boston,  last 
week.  Hon.  E.  P.  Shaw  of  Newburyport  presided. 
Those  present  discussed  various  matters  pertaining 
to  the  running  of  electric  railways.  Several  rail- 
road men    were  present   as   guests. 

Counsel  for  the  Worcester,  Rochdale  and  Charlton 
and  the  Worcester  and  Southbridge  Street  Railway 
companies  and  the  Boston  and  Albany,  the  New 
York,  New  Haven  and  Hartford,  and  the  Boston 
and  Maine  Railroad  companies  have  agreed  on  the 
petitions  for  common-carrier  privileges  to  be  pre- 
sented to  the  Massachusetts  Legislature  by  the 
street-railway  companies.  It  was  agreed  that  bag- 
gage privileges  should  be  eliminated  and  that  the 
street-railway  companies  should  ask  for  the  right 
to  carry  small  parcels  and  merchandise.  Bills  in 
this  form  have  been  reported  to  the  Senate  by  the 
committee  on  street  railways. 

The  stockholders  of  the  Stanley  Electric  Manu- 
facturing company  will  hold  a  special  meeting  on 
March  24th,  at  which  they  will  vote  to  increase  the 
capital  stock  from  $2,000,000  to  $3,000,000,  agreeable 
to  the  desire  of  the  directors.  It  is  understood  that 
a  number  of  capitalists  are  ready  to  take  the  new 
stock  in  blocks  ranging  from  $50,000  to  $150,000,  and 
that  many  of  them  would  be  able  to  assist  the  com- 
pany greatly  in  securing  contracts.  Present  holders 
will  be  allowed  to  take  the  new  stock  at  par,  receiving 
one  share  for  each  two  now  held.  The  proceeds  of 
the  increase  will  be  used  in  increasing  the  company's 
plant  at  Pittsfield,  Mass.  Contracts  amounting  to 
over  $1,000,000  are  on  the  company's  books,  and  or- 
ders aggregating  $325,000  have  been  received  since 
January  1st. 

Thomas  T.  Robinson  of  Dedham,.  Mass.,  a  promi- 
nent stockholder  of  several  companies  forming  the 
Old  Colony  Street  Railway  company,  has  accepted 
the  presidency  of  the  South  Middlesex  Street  Rail- 
^.vzy  company,  which  owns  an  electric  railway  between 
Needham  and  Hopkinton,  Mass.,  via  Dover,  South 
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Natick,  Natick,  Framingham  and  Ashland,  a  distance 
of  19  miles.  The  company  is  also  building  a  road 
from  Hopkinton  to  Westboro,  a  distance  of  six  miles. 
At  Westboro  this  road  will  connect  with  the  Con- 
solidated Street  Railway  company  of  Worcester. 

The  Connecticut  railroad  commissioners  have  ap- 
proved the  following  applications:  Of  the  Williman- 
lic  Traction  company  for  authority  to  build  an  elec- 
tric railway  from  Coventry  to  Sprague,  via  Mansfield, 
Windham  and  Franklin  :  of  the  Cheshire  Street  Rail- 
way company,  for  authority  to  build  from  Cheshire 
village,  to  connect  with  the  Minden,  Southington,  and 
Compounce  Tramway  company's  line :  of  the  Manu- 
facturers' Railroad  company,  for  authority  to  extend 
its  lines  in  New  Haven  ;  of  the  American  Tube  and 
Stamping  company  for  authority  to  build  an  electric 
railway  from  its  proposed  plant  in  East  Bridgeport 
to  the  Bridgeport  freight  yards  of  the  New  York, 
New  Haven  and  Hartford  railroad,  and  of  the  Con- 
necticut Railway  and  Lighting  company  for  authority 
to  extend  its  lines  in  Bridgeport.  The  last-named 
company  owns  the  Willimantic  Traction  and  the 
Cheshire  Street  Railway  companies,  and  the  lines  to 
be  built  by  them  will  furnish  the  connecting  link  for 
a  through  line  between  Hartford  and  New  Haven. 

The  Massachusetts  Legislature  has  passed  bills  au- 
thorizing the  New  Bedford  and  Onset  Street  Railway 
company  to  use  the  tracks  of  the  Union  Street  Rail- 
way company  in  Fairhaven  and  New  Bedford,  and 
authorizing  the  railroad  commissioners  to  investigate 
the  value  of  the  power  brake  as  a  safety  device  upon 
electric  cars. 

The  Waltham  (Mass.)  aldermen  have  appropriated 
$18,000  for  the  purchase  of  a  .site  and  the  erection  of 
a  building  for  the  electric  wires  department. 

Boston  engineers  have  surveyed  the  route  for  an 
electric  railwav  from  Somersville  to  Thompsonville, 
Conn.,  via  Hazardville.  and  it  is  stated  that  cars  will 
be  running  by  July  4th.  The  company  will  probably 
secure  power  from  the  Hartford  .-ind  Springfield 
Street  Railway  company,  with  which  it  will  connect 
in   Thompsonville. 

It  is  believed  that  all  Boston  subway  legislation 
will  be  postponed  by  the  present  Legislature  and  that 
a  commission  may  be  entrusted  with  the  task  of  in- 
vestigating the  matter  of  a  Washington  street  subway, 
to  report  a  comprehensive  scheme  covering  the  entire 
congested  district  in  Boston. 

The  Legislature  has  passed  a  bill  regulating  the 
speed  of  automobiles  to  15  miles  an  hour  outside  the 
limits  of  a  city  or  thickly  settled  part  of  a  town,  and 
to  to  miles  an  hour  within  those  districts.  B. 


Southern  Developments. 

Charlotte.  N.  C,  March  22.— It  is  proposed  at 
Mobile.  Ala.,  that  as  the  electric-light  and  telephone 
companies  will  place  their  wires  underground,  the 
telegraph  .companies  should   adopt  the  same  course. 

The  Board  of  Public  Works  of  Nashville,  Tenn., 
has  awarded  to  E.  B.  Tylor  a  contract  for  mast 
arms,  pulleys,  cross-arms,  etc.,  for  the  municipal 
lighting  plant,  and  also  a  contract  to  the  Braid  Elec- 
tric company  for  swivel  pulleys,  pipe,  cordage  and 
iron. 

The  State  Lighting  Commission  at  Columbia, 
S.  C.  has  arranged  to  call  for  bids  for  wiring  the 
buildings  and  dormitories  of  the  South  Carolina 
College. 

The  Shelby  electric-light  plant  of  Shelby,  N.  C, 
which  has  been  closed  for  two  months,  has  been 
sold  to  A.  W.  McMurray  and  Hugh  W.  Mil.ler.  who 
will  have  the  plant  in  operation  again  within  a 
few  weeks.  The  Shelby  Cotton  Mills  will  furnish 
the   power. 

Further  details  regarding  the  proposed  Norfolk 
City  and  Suburban  Railway  company  of  Norfolk, 
■Va.,  are  that  Barton  Myers,  'VV.  C.  Cobb.  Caldwell 
Hardy  and  others  are  interested.  The  capital  stock 
is  to  be  not  less  than  $io,coo,  and  may  be  increased 
not  exceeding  $300,000.  L. 


From  the  Buckeye  State. 

Columbus,  Ohio,  March  22. — Nothing  definite  has 
been  done  the  last  week  in  regard  to  the  sale  of  the 
Everett-Moore  properties.  It  is  said  that  the  bank- 
ers' committee  has  about  come  to  the  conclusion 
that  it  will  be  better  to  sell  on  all  the  railways 
possible  and  keep  the  telephone  interests,  and  it  is 
now  working  to  that  end.  With  the  railroads  sold, 
the  syndicate  will  be  able  to  finance  all  the  tele- 
phone properties  and  will  have  no  further  need 
of  the  committee.  The  committees  in  charge  of  the 
Detroit  United  Railway  interests,  the  Northern  Ohio 
Traction  company  and  the  Detroit  and  Toledo  Shore 
Line  are  now  negotiating  for  the  sale  of  those 
properties. 

The  Pomeroy,  Rock  Spring  and  Athens  Railway 
company  of  Pomeroy  has  been  incorporated,  with 
a  capital  stock  of  $20,000,  to  build  an  electric  line 
from  Pomeroy,  on  the  Ohio  River,  to  Athens,  Athens 
County.  A.  W.  Lee,  M.  S.  Webster,  Judge  O.  L. 
Bradbury,  A.  V.  Howell  and  Morton  Webster, 
some  of  the  best  business  men  and  citizens  of  Pom- 
eroy,   are    at   the    head   of    the    movement. 

The  Geneva  Illuminating  company  of  Cleveland 
has  been  incorporated,  with  a  capital  stock  of 
$20,000,  to  operate  an  electric-light  plant  in  the  town 
of  Geneva.  A.  M.  Snyder,  Robert  Prosser  and 
others   are   interested. 


The  Cleveland,  Barberton  and  Western  Railroad 
company  of  Barberton  has  filed  notice  of  a  decrease 
of  capital  stock  from  $250,000  to  $50,000. 

The  Findlay  and  Alarion  Electric  Railway  com- 
pany has  accepted  the  franchise  offered  by  the  town 
of  Findlay,  and  work  will  begin  on  the  road  as  soon 
as  the  weather  will  permit.  A  branch  will  be  built 
from  Carey  to  Fostoria.  Asa  W.  Jones  is  an  active 
projector. 

The  City  Council  of  Columbus  has  adopted  a  reso- 
lution to  submit  to  the  people,  by  vote,  whether  or 
not  it  shall  issue  $175,000  worth  of  bonds  for  a  new 
electric-light  plant.  As  it  is  understood  by  many, 
the  City  Council  now  has  authority  to  issue  bonds 
sufficient  to  build  a  large  plant,  through  a  vote 
taken   by    the   people   some  years    ago. 

The  Central  Market  Street  Railway  company  of 
Columbus  has  filed  notice  with  the  secretary  of 
state  of  an  increase  of  capital  stock  from  $250,000 
to  $500,000.  S.  B.  Hartman  is  the  president  of  the 
company  and  W.  W.  Merrick  is  the  secretary. 

The  committee  of  the  City  Council  of  Cleveland 
to  which  the  matter  of  purchasing  a  new  fire-alarm 
system  was  referred  has  recommended  to  that  body 
that  the  bid  of  the  Star  Electric  company  of  Syra- 
cuse, N.  Y.,  at  $22,000,  be  accepted. 

The  Big  Consolidated  Railway  company  of  Cleve- 
land has  declared  a  quarterly  dividend  of  one  per 
cent.,  payable  April  5th. 

The  Toledo  and  Lima  Traction  company  has 
made  application  for  a  franchise  through  the  village 
of  Columbus   Grove. 

John  C.  Garland  of  Toledo  has  secured  the  con- 
tract for  grading  the  Barberton,  Akron  and  Eastern 
road.  There  are  seven  steel  bridges  to  be  built,  but 
the  contracts  have  not  yet  been  awarded  for  them. 
The  company  will  lay  the  rails  with  its  own  force 
of    construction    men. 

The  Findlay,  Kenton,  Bellefontaine  and  Urbana 
Electric  Railway  company  has  been  incorporated, 
with  a  capital  stock  of  $100,000,  to  build  a  line  con- 
necting the  towns  indicated  by  the  name.  W.  J. 
n-"ket.  J.  N.  Shaefer,  H.  H.  Crosswell,  D.  Joy 
and  others  are  interested  in  it. 

The  Columbus,  London  and  Springfield  road  is 
now    open   between    Columbus   and    West   Jefferson. 

The  Lucas  county  treasurer  has  brought  suit 
against  the  Toledo  Railways  and  Light  company  to 
recover  taxes  amounting  to  $95,355.85,  alleged  to 
be  due  for  last  year.  The  county  auditor  has  in- 
creased the  valuation  from  $700,000  to  $4,000,000, 
and  it  is  on  the  grounds  that  the  company  has  failed 
to  pay  on  this  amount  that  the  suit  is  brought. 
It  is  claimed  that  the  company  owes  back  taxes  to 
1896  on  the  difference  between  the  amounts  given 
out  by  the  company  and  the  valuation  that  the  offi- 
cials will  place  upon  the  property,  and  other  suits 
may  be  filed  later  on  to  collect  this.  O.  M.  C. 


Information  from  Indiana. 

Indianapolis,  March  24. — Among  the  numerous 
events  of  interest  and  importance  during  the  last 
week  none  perhaps  has  given  rise  to  more  rumors 
than  the  sale  of  the  Central  Traction  company  of 
Indiana  to  the  Union  Traction  company,  which  was 
effected  at  Noblesville  on  the  17th  inst.  The  Central 
Traction  company  has  voluntarily  surrendered  its 
franchise  in  Noblesville,  and  the  council,  after  re- 
pealing the  same,  gave  a  similar  grant  to  the 
Union  Traction  company.  This  sale  ends  a  long 
fight  between  the  Central  and  Union  Traction  com- 
panies and  settles  the  fact  that  there  will  be  but 
one  electric  road  built  from  Kokomo  to  Indianapolis 
by  way  of  Noblesville.  Horace  Stillwell  will  become 
manager  of  this  branch  and  the  Union  Traction  peo- 
ple will  push  the  construction  and  have  cars  running 
before   autumn. 

The  acquisition  of  the  Central  Traction  company, 
together  with  the  removal  of  President  McCulloch 
to  Indianapolis,  has  revived  rumors  of  large  im- 
pending readjustments  of  the  local  and  interurban 
traction  fields.  The  Widener-Elkins  people  of  Phila- 
delphia are  largely  interested  in  both  the  Indianap- 
olis Street  Railway  and  Union  Traction  companies, 
and  it  is  said  movements  during  the  week  presage 
the  consolidation  of  these  and  the  Greenwood  and 
Greenfield  lines  under  the  management  of  Mr.  Mc- 
Culloch. This  revives  the  rumor  that  Mr.  McGown. 
president  of  the  local  company,  is  to  be  sent  to  Chi- 
cago, where  the  Philadelphia  syndicate  will,  it  is  said, 
attempt  to  consolidate  the  surface  lints  of  that  city 
in  which  they  are  interested. 

R.  G.  Harseim  and  W.  A.  Bristor  of  Indianapolis 
have  purchased  the  interests  of  W.  H.  Schott  and 
A.  M.  Barron  of  Chicago  in  the  Ohio  and  Indiana 
Electric  Railway  company.  Mr.  Bristor  has  been 
elected  president,  S.  H.  Braccy  of  Chicago,  vice-pres- 
ident, and  R.  G.  Harseim,  treasurer.  The  capital 
stock  has  been  increased  to  $600,000  and  a  contract 
will  be  let  soon  for  building  the  line  from  Bluffton 
to  Muncie,  by  way  of  Pennville,  Dunkirk  and  Albany. 

The  contract  for  the  building  of  the  electric  road 
between  Angolia  and  Goshen  was  let  on  the  21st  inst. 
to  Flint,  Jones  &  Co.  of  New  York  city,  and  they 
will  begin  the  work  at  once. 

The  City  Council  of  Anderson,  on  the  l8th  inst., 
granted  to  the  Merchants'  Traction  company  a  fran- 
chise for  a  local  terminal  of  an  electric  railway,  to 
connect  Anderson  and  Middletown,  a  distance  of  nine 
miles. 

The  city  of  Logansport  has  granted  the  local  street- 
railway  company,  owned  by  George  J.  Maratt  of 
Indianapolis,  the  privilege  of  building  five  miles  of 
track,   in   addition  to  that  already   being   used.    At 


the  same  meeting  Law  &  Sloncman  of  the  Kokomo- 
Logansport  electric  road  filed  their  bond  of  ac- 
ceptance of  their  franchise,  and  announced  that  the 
work  on   this   line  would  commence  immediately. 

The  City  Council  of  Goshen  has  granted  two  fran- 
chises to  electric  railways  wishing  to  enter  the  city — 
the  Fort  Wayne  and  Goshen  Railway  company  and 
the  Michigan  Hydraulic  and  Electric  company.  These 
lines  are  to  be  completed  by  autumn.  The  Michigan 
company  will  utilize  the  waterpowcr  of  St.  Joseph 
River  for  electric  energy,  and  also  at  Mottville,'Mich., 
where  1,200  horsepower  can  be  obtained  by  means 
of  a  dam. 

The  contract  has  been  awarded  to  C.  L.  Briggs 
of  Cleveland  for  the  construction  of  the  power  house 
at  Eaton  and  sub-stations  in  Muncie,  Hartford  City, 
Bluffton  and  Fort  Wayne,  for  the  Muncie,  Hartford 
City,  etc..  Interurban  Railway  company.  The  bridge 
construction  was  awarded  to  the  Indiana  Bridge 
company  of  Muncie.  The  proposed  road  will  cost  a 
million  dollars. 

Three  gangs  of  men  are  now  working  on  the  ■ 
Indianapolis  and  Plainfield  electric  line,  grading.  The 
contract  for  construction  and  equipment  was  let  this 
week  to  the  North  American  Construction  company 
of  Chicago.  It  will  lay  the  steel  and  furnish  rolling 
stock  and  electrical  equipment.  The  company  has 
arranged  to  get  its  power  from  the  Indianapolis 
company. 

The  first  annual  report  of  the  Newcastle  municipal 
electric-light  plant  is  regarded  as  very  gratifying, 
the  cost  of  each  arc  light  being  $20.70.  The  city 
also  owns  its  water  plant,  and  has  three  good  gas 
wells,  the  net  profits  from  these  plants  being  $11,755 
for  the  year. 

The  Roachdale  Electric  Light  and  Power  company 
has  been  incorporated,  with  a  capital  of  $6,000.  Isaac 
E.  Waddle  of  Roachdale  heads  the  board  of  di- 
rectors. The  company  will  erect  an  electric-light  and 
power  plant  at  Roachdale.  F. 


Northwestern  Notations. 

Minneapolis,  March  22. — An  electric-light  plant 
is  to  be  established  at   Seymour,  Wis. 

The  Interurban  Railway  company  of  Des  Moines 
announces  that,  in  addition  to  completing  and  put- 
ting in  operation  the  line  to  Colfax  this  season,  it 
will  complete  its  line  to  Indianola,  and  start  on 
the  Winterset  and  Greenfield  line.  The  company 
has  filed  a  trust  deed  for  $475,000  in  favor  of  the 
American  Trust  and  Savings  Bank  of  Chicago,  to 
raise  funds  for  the  construction  of  a  line  through 
Altoona,    Mitchellville,    Colfax    and    Newton. 

It  is  stated  that  the  projected  interurban  line 
from  Oshk-osh  to  Fond  du  Lac,  Wis.,  will  not  be 
constructed  this  summer  unless  certain  private 
rights-of-way   are   secured. 

rhe  company  which  first  evinces  a  desire  and 
gives  satisfactory  evidence  of  ability  to  build  and 
equip  an  electric  road  to  connect  Deadwood,  Lead 
and  Spearfish,  S.  D.,  will  be  awarded  the  exclusive 
privilege.  The  matter  rests  with  a  board  of  trustees 
which  has  been  granted  a  franchise  from  the  towns 
interested.  There  are  three  bidders  for  the  franchise, 
witli    others    negotiating   for    the   privilege. 

The  City  Council  ot  Plattsmouth,  Neb.,  has  de- 
cided that  the  town  can  do  without  street  lights  and 
has  refused  to  enter  into  contract  with  the  receiver 
of    the   light    plant. 

Electric  power  is  now  being  transmitted  from 
the  power  dam  near  Helena,  Mont.,  on  the  Mis- 
souri River,  65  miles  across  country,  to  the  smelters 
and  mines  at  Butte.  A  second  dam  is  to  be  built 
this  year  five  miles  below  the  present  one,  and  the 
pole  lines  are  to  be  extended  to  Anaconda,  a  dis- 
tance of  97  miles.  It  has  been  demonstrated  that 
the  loss  ot  power  in  transmission  to  Butte,  65  miles, 
is   slightly   more  than   six  per   cent. 

The  Morrison  County  Electric  Light,  Heat  and 
Power  company  has  installed  an  electric  station  in 
Little  Falls,  Minn.,  and  will  complete  the  system  as 
rapidly  as  possible,  to  furnish  light  for  the  city. 
1  he  Minnesota  Midland  Electric  Railway  company, 
an  allied  company,  will  construct  its  projected  line 
as  soon  as  the  bridge  over  the  Mississippi  River 
there  is  completed. 

A  company  has  been  formed  at  La  Crosse,  Wis., 
by  local  capitalists  to  build  an  interurban  line  to 
Neillsville,    Wis.     The  capital   stock  will  be  $1,000,- 

000. 

Slock  is  being  subscribed  at  Charles  City,  Iowa, 
for  the  construction  of  an  electric  rail\\ay  from 
that   place   to    Powersville. 

The  Sauk  County  Traction  and  Power  company 
has  bought  the  Hoyt  mill  and  dam  property  at 
Baraboo,  Wis.,  for  the  purpose  of  furnishing  power 
for  an  electric  line  betweeen  Devils  Lake  and  Kil- 
bourn.  The  line  is  to  be  constructed  in  time  for 
this    season's    business. 

The  Shawano,  Green  Bay  and  Interurban  Rail- 
way company  seeks  a  franchise  into  Green  Bay, 
Wis.  The  company  has  a  right-of-way  from  Sha- 
wano to  the  line  between  the  towns  of  PiUsfield 
and  Howard.  As  soon  as  a  franchise  can  be  se- 
cured from  Green  Bay,  work  is  to  be  started  on  the 
construction  of  the  line.  The  distance  between 
Shawano  and  Greeri  Bay  is  between  30  and  40  miles, 
and  it  is  expected  to  have  the  line  completed  by 
December  next. 

The  electric-light  company  at  Orange  City,  Iowa, 
contemplates  enlarging  its  plant  and  furnishing  light 
for  Alton,  Iowa. 

The    Electric   Light    company   of    New    Hampton, 
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Iowa,  has  gone  into  the  hands  of  a  receiver,  W.  L. 
rnrner  being  appointed. 

1  he  cit3'  of  Kaulcauna,  Wis.,  has  won  its  case 
against  the  electric-light  company.  The  city  de- 
clined to  pay  the  bill  tor  lighting  and  brought  suit 
against  the  company  because  the  latter  failed  to 
conform  to  the  terms  of  the  contract  and  bury  its 
wires  and  paint  its  poles.  The  city  won  its  case 
on  the  second  trial  in  the  Circuit  Court,  and  now 
the  Supreme  Court  affirms  it,  and  holds  that  the 
city  does  not  have  to  pay  the  bill  for  street  lighting, 
now  covering  two  years'  service.  The  company  has 
but  four  months  in  which  to  comply  with  the  pro- 
visions of  its   franchise,  or  it  will  be  forfeited. 

Matt  B.  Thurber  of  Tecumseh,  Neb.,  has  in  op- 
eration what  he  claims  to  be  a  system  of  wireless 
telegraphy.  He  can  send  messages  several  blocks, 
through  houses,  brick  walls,  and  the  like.  He  made 
the  transmitters   and   receivers   himself. 

The  Belt  (S.  D.)  Electric  Light  and  Power  com- 
pany has  submitted  a  proposition  to  the  council  of 
Central  City,  S.  D.,  to  furnish  lighting,  offering  to 
e-Ktend  its  wires,  if  given  a  contract  for  five  years. 

R. 


Beyond  the  Rockies. 

Salt  Lake  City,  IN'Iarch  20. — Articles  of  incorpo- 
ration have  been  filed  at  Spokane,  Wash.,  for  the 
\\'ashington  Water  Power  company  of  that  city. 
The  company  will  generate  electric  power,  and  do 
business  outside  of  the  state  of  Washington,  and 
will  also  build  a  telephone  line  from  Spokane  to 
the  Cceur  d'Alene  district,  Idaho,  and  branch  lines 
to  towns   en    route. 

The  ordinance  granting  a  franchise  to  C.  H.  Baker 
of  the  Snoqualmie  Power  company  has  been  de- 
feated b}^  the  City  Council  of  Everett,  Wash.  The 
power  company  proposed  to  erect  a  pole  line  to  Ev- 
erett and  supply  that  city  with  light  and  power. 

The  Telluride  Power  company  of  Utah  will  build 
an  electric  road,  which  will  follow  its  pole  line  from 
Logan  to  Provo,  the  route  being  from  Logan  through 
Paradise,  over  Ogden  Valley,  down  Ogden  Can- 
yon to  LUntah,  Kaysville  and  on  to  Salt  Lake. 

The  Board  of  Public  Works  of  Seattle,  Wash., 
has  ordered  that  where  the  wires  of  the  Seattle 
Cataract  Electric  company  cross  the  streets  cut-out 
switches  must  be  provided.  A  lineman  must  be 
employed  by  the  company,  whose  duty  it  will  be  to 
be  on  hand  at  every  fire,  for  the  purpose  of  cutting 
off  the  current  from  the  neighborhood  of  the  blaze. 

Applications  have  been  made  to  the  City  Council 
of  Grangeville,  Idaho,  by  W.  W.  Stevens  of  Niles, 
Mich.,  on  the  one  hand,  and  Messrs.  Ailshie,  Mar- 
tin and  Kincaid,  on  the  other,  for  franchises  to  sup- 
ply the  city  with  light  and  power.  The  avowed  in- 
tention of  both  applicants  is  to  generate  power  on 
the  south  fork  of  the  Clearwater  River  and  trans- 
mit it  to  Grangeville,  Denver  (Idaho)  and  Cotton- 
wood. As  a  counter  proposition.  Manager  Van 
Buren  of  the  present  lighting  plant  in  the  city,  has 
made  the  proposition  to  the  City  Council  to  furnish 
street  lights  free  of  cost  to  the  city  for  two  years. 

Several  propositions  have  been  placed  before  the 
City  Council  of  Ballard,  Wash.,  asking  for  the  grant- 
ing of  franchises  to  incorporations  for  the  purpose 
of  furnishing  light  and  power  to  the  city.  The 
council  has  opposed  these  advances,  knowing  that 
in  a  few  years  a  franchise  granted  now  will  be  worth 
many  times  what  it  is  at  the  present  time.  As  the 
present  lighting  plant  is  being  taxed  to  its  fullest 
capacity,  it  is  thought  that  the  city  will  buy  the 
plant  and  make  extensive  improvements.  The  city 
owns  poles  and  wires  now  being  used  by  the  com- 
pany. C. 


h 


On  the  Pacific  Slope. 

San  Francisco,  March  19. — The  United  Railroads 
of  San  Francisco,  which  has  been  incorporated  by 
the  same  interests  that  have  just  purchased  the  stock 
of  the  four  San  Francisco  street  railways,  will  pur- 
chase the  property,  and  thus  consolidate  all  the  sys- 
tems. The  capitalization  of  the  new  company  will 
be  $40,000,000,  $20,000,000  of  which  will  be  issued 
in  preferred  stock;  $35,275,000  in  general  first-mort- 
gage four  per  cent,  bonds  will  be  issued.  Enough 
of  the  amount  realized,  about  $10,000,000,  will  be 
reserved  for  the  retiring  of  existing  liens.  About 
$5,000,000  will  be  reserved  for  future  improvements 
and  $20,000,000  will  be  used  in  acquiring  tlje  prop- 
erties of  the  absorbed  companies.  It  is  given  out 
that  there  will  be  no  radical  changes  for  some  time 
in  the  management  of  the  different  properties  ac' 
quired,  and  it  is  understood  that,  for  the  time  be- 
ing, the  different  systems  will  be  conducted  sep- 
arately, as  heretofore. 

The  Huntington-Hellman  interurban  systems  of 
electric-railway  lines  at  Los  Angeles,  Cal.,  were  re- 
cently consolidated  and  incorporated,  under  the  name 
of  the  Pacific  Electric  Railway  company.  The  lat- 
ter corporation  has  acquired  all  the  rights,  titles 
and  properties  of  the  Los  Angeles  and  Pacific  Rail- 
way company,  the  Pasadena  and  Mount  Lowe  Rail- 
way company  and  the  Pacific  Electric  Railway  com- 
pany of  Arizona.  The  corporation  will  issue  $10,- 
000.000  in  40-year  five  per  cent,  bonds. 

On  March  8th  the  Pacific  Electric  Railway  com- 
pany of  Los  Angeles,  Cal.,  began  suit  in  the  Federal 
court,  against  the  city  of  Los  Angeles  and  the  Los 
Angeles  Traction  company,  asking  that  the  latter 
company  be  enjoined  from  exercising  any  rights  or 
Drivileges  in  connection  with  the  disputed  franchise 
in  Los  Angeles  city.  The  franchise  in  question  was 
awarded  to  the  Pacific  Electric  Railway  company 
some  weeks  ago,  and  the  company's  bid  of  $152,900 


was  paid  over.  The  award  was  subsequently  vetoed 
by  the  mayor,  but  the  company  refused  to  accept  a 
leturn  of  the  purchase  money. 

On  March  4th  an  extensive  system  of  electric- 
railroad  franchises  was  sold  by  the  county  super- 
visors of  Shasta  County,  Cal.,  to  a  practically  un- 
known bidder.  It  has  now  been  ascertained  that  a 
new  company,  to  be  known  as  the  Northern  Cali- 
fornia Electric  Power  company,  backed  by  Antone 
Borel  and  other  well-known  capitalists  of  San  Fran- 
cisco, has  secured  control  of  the  franchises.  The 
new  company  will  have  a  capital  stock  of  $2,000,000 
and  will  completely  absorb  the  Keswick  Power  com- 
pany, which  has  a  power  plant,  with  3,000  horse- 
power, already  in  operation  in  Shasta  County.  This 
system  wi?l  be  greatly  enlarged  and  another  plant 
will  be  put  in. 

The  Finance  company,  controlled  by  George  A. 
Proctor  and  Lord  Thurlow,  has  taken  over  the  en- 
tire property  of  the  McCloud  River  Power  company, 
with  headquarters  at  Redding,  Cal.  A  dam  will 
be  constructed  on  the  McCloud  River,  at  a  cost  of 
$100,000.  A  power  plant,  with  a  minimum  of  9,600 
horsepower,  will  be  constructed.  Surveying  for  the 
new    plant    is   now   in   progress. 

The  Standard  Electric  company  of  San  Francisco 
is  arranging  to  extend  its  power  line  south  from 
San  Jose,  Cal.,  to  Los  Gatos  and  Gilroy,  Cal.,  a 
distance  of  about  30  miles.  The  work  of  extension, 
it  is  stated,  will  be  begun  at  once,  and  is  planned 
ultimately  to  develop  an  extensive  demand  for  elec- 
tricity  as   a   motive  power   for    irrigation    purposes. 

A. 


Westinghouse  Electric  and  Manufacturing  company 
of  England.  Mr.  Starr  will  have  charge  of  the  com- 
pany's sales  department  and  will  be  located  in  Lon- 
don. 


PERSONAL. 


M.  M.  Thompson,  manager  of  the  Trenton  (Ont.) 
Electric  and  Waterpower  company,  died  recently 
at   Belleville,    Ont. 

C.  F.  Franklin  has  been  appointed  general  manager 
of  the  Toledo  (Ohio)  and  Western  Railway  company, 
an  electric  line  with  headquarters  in  Toledo. 

S.  S.  Scothorn,  Arkansas  manager  of  the  Postal 
Telegraph-cable  company  of  Dallas,  Texas,  was  mar- 
ried recently  to  Miss  Alice  Hawley  at  Little  Rock, 
Ark. 

F.  H.  Soden,  a  well-known  electrical  man 
of  Chicago,  has  formed  a  connection  with  the 
Chicago  office  of  the  Sprague  Electric  company. 
He  will  devote  particular  attention  to  the  interior- 
conduit  department. 

Simeon  J.  Eads  died  recently  at  his  home  in 
Burlington,  Iowa.  Mr.  Eads,  who  was  one  of  the 
oldest  citizens  of  Burlington,  was  an  organizer  and 
at  ■  one  time  manager  of  the  Burlington  Electric 
Railway    and   Light    company. 

Hon.  Edward  P.  Shaw,  ex-treasurer  of  Massachu- 
setts, and  largely  interested  in  the  Boston  and 
Worcester  and  other  electric  railways,  is  a  candidate 
for  the  Republican  congressional  nomination  in 
Massachusetts,  to  succeed  William  H.  Moody,  re- 
cently appointed  secretary  of  the  navy. 

It  is  proposed  to  erect  a  monument  in  Paris 
commemorative  of  the  life  of  Zenobe  Theophile 
Gramme,  inventor  of  the  armature  winding,  which 
bears  his  name,  and  a  committee  has  been  ap- 
pointed with  the  view  of  organizing  a  fund  for 
the  purpose.  Professor  Gramme  died  on  January  20, 
1901. 

Nelson  M.  Beach,  treasurer  and  general  manager 
of  the  Bridgeport  (Conn.)  Brass  company,  died 
suddenly  at  his  home  in  Bridgeport  on  the  morning 
of  March  19th.  He  was  born  in  Derby,  Conn.,  48 
years  ago,  and  went  to  Bridgeport  when  quite  young, 
entering  the  employment  of  the  Bridgeport  Brass 
company  as  an  office  boy.  He  leaves  a  wife  and 
two  sons. 

George  J.  Frankel,  who  has  been  appointed  super- 
intendent of  the  St.  Louis  district  of  the  Western 
Union  Telegraph  company,  was  born  at  San  Antonio, 
Texas,  December  30,  1858,  and  is  the  youngest  of 
all  the  Western  Union  district  superintendents.  At 
17  he  was  a  clerk  in  the  Western  Union  office  at 
Dallas,  Texas,  from  which  position  he  went  up  the 
line  of  promotion  rapidly,  coming  to  St.  Louis  in 
1890  as  chief  clerk  of  the   superintendent. 

A  party  of  New  York  subway  officials,  which  is 
inspecting  various  large  electric-railway  plants  and 
power  houses  in  several  of  the  large  cities,  spent 
several  days  in  Chicago  this  week.  The  party  con- 
sisted of  E.  P.  Bryan,  general  manager  of  the  Rapid 
Transit  Subway  Construction  company  of  New  York; 
his  son,  Scott  Bryan,  who  is  acting  as  Mr.  Bryan's 
secretary;  George  Gibbs,  construction  engineer;  S. 
L.  F.  Deyo,  chief  engineer ;  L.  B.  Stillwell,  electrical 
director,   and  J.  Van  Vleck,  mechanical  engineer. 

Edward  R.  Crolius,  manager  of  the  electrical  de- 
partment of  Siegel,  Cooper  &  Co.,  died  suddenly  on 
March  19th  at  his  residence  in  Chicago.  Mr.  Cro- 
lius was  about  40  years  of  age  and  was  well  known 
to  electrical  people  in  this  city  and  in  the  East.  He 
organized  the  electrical  department  of  Siegel,  Cooper 
&  Co.  about  six  years  ago  and  before  that  time  was 
manager  of  the  Chicago  Electric  Manufacturing 
company.  Before  that  he  was  connected  with 
the  electrical  fixture  business  in  New  York,  coming 
to  Chicago  to  take  charge  of  the  fixture  department 
of  the  Great  Western  Electrical  Supply  company. 

David  Starr,  who  is  well  known  in  Montreal  from 
his  connection  mth  various  electrical  enterprises  in 
Canada,   has   accepted   a   position    with   the    British 


ELECTRIC  LIGHTING. 

W.  R.  Sebree  of  Caldwell,  Idaho,  has  been  granted 
a  franchise  to  install  an  electric-light  plant  in  that 
city. 

,The  Brownville  Electric  Light  and  Power  com- 
pany of  Bangor,  Maine,  has  been  incorporated  by 
J.  L.  Lewis  of  Brownville. 

'  he  Sweeter  &  Purvis  Electric  Light,  Heat  and 
Power  company  of  Glassboro,  N.  J.,  has  been  incor- 
porated, with  a  capital  stock  of  $100,000. 

N.  G.  Evans,  H.  M.  Smith  and  others  have  incor- 
porated the  Edgefield  (S.  C.)  Water  Works  and 
Electric  Light  company,  with  $20,000   capital  stock. 

The  Harrington  Water  and  Light  company  of 
Reading,  Pa.,  has  been  incorporated,  to  establish 
waterworks  and  electric-light  plant  at  Harrington. 

A  new  electric-beam  beacon,  which  is  said  to 
throw  a  beam  of  light  23  miles,  has  been  tested  at 
Diamond  Shoals,  Cape  Hatteras,  and  pronounced 
a  success. 

The  Holston  Water  and  Electric  Power  company 
of  Holston,  Tenn.,  has  been  incorporated,  with  $25,- 
000  capital  stock,  by  E.  K.  Crymble,  W.  T.  Neely 
and  others. 

The  Stamford  Water  Works  and  Electric  Light 
company,  83  Montgomery  street,  Jersey  (^ity,  N.  J., 
has  been  incorporated,  for  $25,000,  by  J.  S.  Rogers 
and  (others. 

The  Stanton  Electric  Light  company  of  Stanton, 
Neb.,  has  been  incoiTporated,  with  a  capital  stock  of 
$10,000.  The  incorporators  are  Harry  D.  Miller, 
Frank  L.   Sanders  and  others. 

The  DeKalb-Sycamore  Electric  company  of  De- 
Kalb  County,  III,  has  been  incorporated,  with  a 
capital  stock  of  $200,000,  by  W.  B.  Ullman,  J.  D. 
Harvey  and  Herbert  Nicholson. 

The  Salem  (Mass.)  Electric  Lighting  company 
has  begun  work  in  remodeling  its  plant,  and  will 
replace  the  present  machinery  with  new  and  later 
machinery  at  a  cost  of  $100,000. 

The  Juniata  company  of  Mifflintown,  Pa.,  estab- 
lished for  the  purpose  of  supplying  light,  heat  and 
power  by  means  of  gas  and  electricity,  has  applied 
tor  a  charter.  Franchises  have  been  granted  to  the 
company  in  Mifflintown  and  Patterson,  Pa. 

'I  he  People's  Gas  and  Electric  company  of  Bur- 
lington, Iowa,  has  been  incorporated,  by  W.  J.  Mc- 
Uonald,  H.  W.  McCoy  and  B.  E.  Sunny  of  Chicago 
and  F.  W.  Little  of  Peoria.  Ihe  company  has  se- 
cured a  franchise  in  Burlington  and  will  build  an 
electric  line  between  Burlington  and  West  Burling- 
ton. 

The  Manila  Electric  company  of  Manila,  Philip- 
pine Islands,  has  been  incorporated,  under  the  laws 
of  New  Jersey,  with  $125,000  capital  stock,  by  F. 
H.  Buhl,  P.  L.  Kimberley  of  Sharon,  Pa.,  M.  B. 
DeLong  of  Utica,  N.  Y.,  and  F.  F.  Culver  of  New 
York.  The  company  contemplates  expending  $1,- 
■000,000  for  light  and  power  and  traction  lines  in 
the  Philippine  Islands. 

It  is  stated  that  the  Newaygo  Water  Power  com- 
pany, which  has  purchased  the  entire  property  of 
the  Lowell  (Mich.)  Electric  Light  and  Power  com- 
pany, will  be  capitalized  at  $1,500,000.  The  new 
company  will  build  a  10,000-horsepower  dam  at 
Croton,  on  the  Muskegon  River,  and  will  continue 
me   operation   of  the  Lowell  plant  as  an  auxiliary. 

Among  the  patents  issued  on  March  i8th  was  one 
to  Professors  Elihu  Thomson  and  E.  J.  Houston 
for  aa  alternating-current  "Electric-lighting  Sys- 
tem." The  application  for  the  patent  was  filed  on 
February  15,  1887.  The  system  is  practically  the 
one  that  has  been  used  for  some  time  by  the  Gen- 
eral Electric  company  and  which  is  known  as  the 
"Hartford"    system. 

The  Interior  Department,  through  the  commis- 
sioner of  Indian  affairs,  is  inviting  sealed  proposals 
until  April  8,  1902,  for  the  erection  of  a  brick  hos- 
pital, with  electric  light,  at  the  Mount  Pleasant  In- 
dian School,  Michigan,  and  a  iDrick  hospital,  with 
electric  light,  at  the  Morris  Indian  School,  Minne- 
sota. Detailed  information  will  be  furnished  in- 
tending bidders  upon  application  to  the  superin- 
tendents   of   the    respective   schools. 

It  is  said  that  the  Illinois  Central  Railroad  com- 
pany is  about  to  install  electric  switch  lights  in  its 
yards  at  Fulton,  Ky.,  and  Fort  Dodge,  Iowa.  The 
saving  over  the  cleaning  and  taking  care  of  oil  lamps 
is  very  great,  and  the  one  great  advantage  of  the 
system  is  its  comparative  safety  in  large  yards.  It 
is  not  unusual  that  the  jarring  of  a  train  in  passing 
over  a  switch  proves  sufficient  to  jolt  the  light  of 
a  nearby  oil-burning  switch  lamp  out. 

At  the  recent  annual  meeting  of  the  stockholders 
of  the  United  Electric  company  of  New  Jersey,  held 
at  Newark,  the  following-named  officers  were  elected : 
President,  Albert  B.  Carlton ;  vice-presidents.  Gott- 
fried Krueger,  E.  F.  C.  Young,  Philip  D.  Jackson  : 
secretary,  L.  D.  Gilmour;  assistant  secretary  and 
treasurer,  Percy  Ingalls  :  comptroller  and  treasurer. 
Louis    Lillie,    and    director-general,    Walton    Clark. 
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President  Carlton  reported  that  the  net  profits  of  the 
company  last  year  were  $56,000.  The  gross  receipts 
were  $1,677,322. 

ELECTRIC  RAILWAYS. 

It  is  assericd  that  the  Wheeling  (Ohio)  Traction 
company  will  make  improvements  to  the  extent  of 
$125,000  to  its  power  house  and  machinery. 

L.  C.  Haynes,  J.  M.  Bramblette  and  W.  E.  Fisse 
of  East  St.  Louis  have  incorporated  the  East  St. 
Louis  Railway  company,  with  $500,000  capital  stock. 

The  Western  Illinois  Traction  company  of  Mon- 
mouth, 111.,  has  been  incorporated  with  $10,000  capi- 
tal stock  by  W.  W.  McCuUough,  W.  B.  Young  and 
S.  S.  Hallam. 

The  Loveland  (Colo.)  Construction  company  has 
been  incorporated,  with  $50,000  capital  stock,  by  D. 
C.  Dodge.  G.  B.  Dodge,  C.  K.  Boettscher.  The  com- 
pany will  at  once  begin  the  construction  of  an 
electric  railway. 

The  Hudson  River  Traction  company,  capital,  $1,- 
100,000,  has  been  incorporated  at  Trenton,  N.  J.  The 
incorporators  are  Samuel  B.  Lawrence  and  Henry 
C.  Everdell  of  New  York  and  George  B.  Hanford 
of  East  Orange,  N.  J. 

It  is  stated  that  Thomas  E.  Gibson,  general  counsel 
for  the  San  Pedro,  Los  Angeles  and  Salt  Lake  rail- 
road, has  completed  arrangements  whereby  United 
Stales  Senator  Clark  obtains  control  of  the  Los 
Angeles   (Cal.)    Traction  company. 

A  rate  war  is  said  to  be  in  progress  between  the 
i.licnigan  Central  Railroad  company  and  the  De- 
troit, Vpsilanti  and  Ann  Arbor  Railway  company, 
The  steam  road  has  reduced  freight  rates  50  per 
cent,  and  a  reduction  of  passenger  rates  i.s  soon 
expected. 

It  is  stated  tliat  right-of-way  is  being  acquired  by 
the  promoters  for  a  third-rail  electric  road  from 
Hudson  to  Poughkcepsie,  N.  Y.,  passing  through 
Red  Hook  and  Rhinebeck  and  in  Poughkeepsie.  The 
project  also  embraces  a  line  to  some  point  near 
New   York   city. 

Of  the  50,000  shares  (par  value,  i20  each)  which 
comprise  the  capitalization  of  the  District  Electric 
Railway  company  of  London,  says  a  London  dispatch, 
only.  3,700  are  in  British  hands.  Two  hundred  and 
fifty  are  held-  in  Berlin,  and  Americans,  headed  by 
C.  T.  Y''erkes,  control  the  remainder. 

Illinois  incorporation  notices  of  a  few  days  ago 
contained  the  information  that  the  Mississippi  Vai-  . 
ley  'transit  company,  the  CoUinsville,  Caseyville 
and  East  St.  Louis  Electric  Railroad  company  and 
the  Belleville  Electric  Railway  company  have  con- 
solidated, under  the  name  of  the  East  St.  Louis 
and  Suburban  Railway  company,  with  a  capital 
stock   of  $2,975,000. 

Contracts  merging  the  Steel  City  Railway  com- 
pany and  Warrior  River  Power  company  into  the 
Birmingham  and  Steel  City  Railway  and  Power 
company,  are  said  to  have  been  signed  at  Birming- 
ham, Ala.  The  object  of  the.  new  company  is  to 
build  a  street-car  system,  for  which  a  franchise  was 
recently  granted.  The  company  is  organized  with 
a  capital   stock  of  $2,000,000. 

Seoul,  Korea,  is  said  to  have  the  largest  electric, 
plant  in  Asia.  This  plant  supplies  power  for  a  street 
railway  and  electric  lighting  in  the  city  of  Seoul, 
which  has  a  population  of  300,000.  The  company 
which  furnished  the  capital  for  the  electric  enter- 
prise is  entirely  Korean,  with  Ye  Cha  Yun.  who 
was  formerly  Korean  minister  to  Washington,  as 
president.  It  has  issued  about  $300,000  worth  of 
stock. 

By  the  purchase  of  a  strip  of  ground  extending 
from  Market  street  to  Fifth  avenue,  between  Jackson 
boulevard  and  Van  Buren  street,  for  $771,000,  the 
Metropolitan  West  Side  Elevated  Railroad  company 
of  Chicago  has  prepared  to  establish  a  downtown 
terminus.  Partly  owing  to  the  crowded  condition 
of  the  Union  Loop,  it  has  been  found  that  better 
facilities  for  handling  the  increasing  business  are 
necessary. 

Street-car  strike  conditions  at  Norfolk,  Va.,  are 
reported  unchanged.  J.  W.  Jerikjns,  a  striker  sympa- 
thizer, has  been  sentenced  to  .t\yQ' years  in  the  peni- 
tentiary for  attempting  to  obstruct  the  car  tracks  by 
placing  a  board  thereon.  The  Scranton,  Pa.,  Musi- 
cians' Union  has  been  expelled  by  the  Central  Labor 
Union  for  riding  on  cars  in  charge  of  non-union 
men.  It  is  thought  that  a  strike  of  street-car  em- 
ployes at  New  Orleans  is  imminent. 

The  Circuit  Court  at  Cleveland,  Ohio,  has  dis- 
solved the  injunction  against  the  Cleveland  City 
Railway  company  secured  recently  in  the  Common 
Pleas  Court  by  the  promoters  of  the  three-cent-fare 
street-railway  system,  restraining  the  officials  of 
the  old  company  from  purchasing  withdrawals  of 
consent  of  property  owners  for  the  construction  of 
the  new  lines  through  various  streets.  As  a  result 
of  the  decision  it  is  probable  that  a  bitter  struggle 
will   follow   between  the  old  and  new  companies. 

It  is  predicted  that  the  Northwestern  Elevated 
Railroad  company  of  Chicago  and  the  Chicago,  Mil- 
waukee and  St.  Paul  Railway  company  will  come 
to  some  kind  of  an  understanding  before  May  ist 
concerning  a  joint  agreement  for  the  handling  of 
Evanston  passenger  traffic.  The  plan  said  to  be 
in   favor   is  on   the   line   of  co-operation,   the   steam 


road  to  run  an  improved  service,  carrying  coaches 
of  the  elevated  road  between  the  Wilson  avenue 
terminus  and  Evanston,  thus  es'?hlishing  a  through 
service  without  change  of  cars.  New  equipment 
would  be  built  for  this  service,  which  would  be  op- 
erated on  express  schedule,  with  the  coaches  dis- 
tinguished from  the  present  cars  by  a  different  ex- 
terior finish. 


PUBLICATIONS. 


A  pamphlet  recently  published  by  the  Joseph  Dixon 
Crucible  company  of  Jersey  City,  N.  J.,  gives  a  short 
description  of  the  Dixon  graphite  products  for  elec- 
tricians and  electrical    industries. 

The  W'hittingham  mechanically  operated  reversing 
switches  for  electric  motors  are  described  and  illus- 
trated in  two  bulletins  recently  issued  by  the  Auto- 
matic Switch  company  of  131  Liberty  street,  New 
York  city. 

The  Femco  incandescent  lamp,  manufactured  by 
the  Franklin  Electric  Manufacturing  company  of 
Hartford,  Conn.,  is  the  subject  of  a  catalogue  re- 
cently issued  by  that  company.  Lamps  of  various 
voltages,  candlepower  and  shapes  are  illustrated,  as 
well  as  the  different  kinds  of  sockets  with  which 
these  lamps  are  fitted. 

The  Electric  Controller  and  Supply  company  of 
Cleveland,  Ohio,  has  issued  a  neat  catalogue  descrip- 
tive of  its  type-U  controllers.  These  devices  are  de- 
signed for  the  operation  of  standard  cranes  and 
similar  service  where  overloads  are  not  excessive. 
The  catalogue  gives  several  clear  illustrations  of 
the  controllers  and  their  parts  and  describes  them 
in  detail. 

Bulletin  No.  S,  recently  issued  by  the  Arnold  Elec- 
tric Power  Station  company  of  Chicago,  contains  an 
illustrated  description  of  the  track  work  of  the  Lan- 
sing, St.  Johns  and  St.  Louis  railway,  recently  com- 
pleted by  the  Arnold  company.  Different  views  of 
the  road  and  of  the  construction  gangs  are  shown, 
and  a  map  of  the  interurban  electric  railways  in 
Michigan  is  given.  The  article  was  written  by  B.  B. 
Sanborn  of  Lansing,  Mich. 

A  40-page  catalogue  listing  material  from  the  Pan- 
American  Exposition  has  just  been  issued  by  the 
Chicago  House  Wrecking  company  of  Chicago  and 
Buffalo.  This  company  bought  the  exposition  build- 
ings entire,  and  is  now  offering  for  sale  a  great  va- 
riety of  material  obtained  from  wrecking  the  dif- 
ferent structures.  Such  materials  as  lumber,  sash 
and  doors,  machinery,  engines,  dynamos,  plumbing 
material  and  hardware  are  offered,  and  also  a  large 
quantity  of  electrical  supplies,  including  bushings, 
ammeters  and  voltmeters,  carbons,  switches,  incan- 
descent and  arc  lamps,   fuses,  etc. 


TELEGRAPH. 

The  Western  Union  Telegraph  company  asserts 
that  it  lost  $23,000  in  the  state  of  Nevada  last  year. 

The  Jennings  Telegraph  company  of  Converse, 
Ohio,  has  been  incorporated,  with  a  capital  stock  of 
$10,000. 

The  People's  Telegraph  company  of  Baltimore  has 
been  incorporated,  with  $100,000  capital  stock,  by 
E.   R.  Humphrey  and  others. 

The  capital  stock  of  the  American  District  Tele- 
graph company  of  Milwaukee,  Wis.,  has  been  in- 
creased from  $100,000  to  $200,000. 

The  Delaware  County  Telegraph  company  of 
Manchester,  Iowa,  has  been  incorporated,  with  a  cap- 
ital stock  of  $10,000.  iiie  incorporators  are  F.  L. 
Durey  and  others. 

The  Arcadia  (La.)  and  Vermillion  Telegraph 
company,  with  capital  stock  of  $100,000,  has  pur- 
chased the  Kaplan  telephone  line  to  Gueydan,  and 
will  put  on  telegraph  lines,  extending  them  to  Abbe- 
ville, La. 

It  is  stated  that  permanent  telegraphic  communi- 
cation in  the  Klondike,  between  Valdes  and  Eagle 
City,  will  be  established  by  next  July.  Twelve  men 
of  the  United  States  Signal  Corps  from  Vancouver 
barracks  have  been  sent  north  to  aid  in  the  work. 

A  rumor,  said  to  have  emanated  from  London 
sources,  is  afloat  to  the  effect  that  the  Canadian 
government  intends  to  lay  a  cable  across  the  Atlantic 
between  the  British  Islands  and  the  Dominion,  so 
as  to  make  the  coming  Pacific  cable  and  the  empire 
independent   of  existing  Atlantic  cables. 

The  National  Automatic  Telegraph  Transmitter 
company,  whose  purpose  is  to  "manufacture  and  sell 
an  automatic  telegraph  transmitter  apd  perforated 
tape  used  with  the  same,  and  to  teach  telegraphy  at 
home,"  has  been  incorporated  by  Raymond  and  War- 
ren Elam  and  George  and  Martha  Dodge  of  Val- 
paraiso, Ind.     The  capital  stock  is  $10,000. 

The  Canadian  Pacific  Telegraph  company  is  com- 
pleting a  new  line  to  the  Lower  Provinces  through 
Canadian  territory.  The  line  will  follow  the  Ca- 
nadian Pacific  railway  from  Montreal  to  Quebec, 
thence  to  Levis,  following  the  Intercolonial  to  River 
du  Loup,  and  down  to  Woodstock,  by  the  Temi- 
scouata   railway,  and   on  to   St.  John,   N.  B. 

The  American  District  Telegraph  and  Messenger 
company  of  Jersey  City,  N.  J.,  has  been  incorporated, 
with  an  authorized  capital  of  $50,000,  to  operate 
lines  of  telegraph,  a  messenger  sen'ice,  and  a  system 


of  electrical  call  boxes  in  New  Jersey,  New  York, 
Pennsylvania  and  Delaware.  The  incorporators  are 
F.  L.  Blendinger  of  Rutherford,  C.  S.  Shivler  of 
Brooklyn  and  J.  C.  Willever  of  Milburn. 

According  to  reports  which  are  said  to  emanate 
from  official  sources,  this  has  been  a  banner  year 
for  telegraph  companies.  The  wires  have  been  taxed 
to  their  uttermost,  and  operators  have  been  at  a 
premium.  Colonel  Clowry  of  the  Western  Union  is 
quoted  as  saying  "Business  has  been  steadily  increas- 
ing for  the  last  four  years,  and  this  year  it  has 
passed  all  records  and  presented  a  serious  problem 
at  times  as  to  how  to  handle  it.  In  some  instances 
the  wires  have  proved  insufficient  to  handle  all  mes- 
sages." 

The  government  of  the  Netherlands  is  said  to  have 
submitted  to  the  States  General  a  telegraphic  con- 
vention with  Germany,  providing  for  a  joint  subsidy 
for  cables  to  the  Dutch  colonies  in  the  Far  East, 
It  is  proposed  to  connect  the  islands  of  Menado  and 
Celebes  (in  the  East  Indies)  with  the  American 
Philippine  cable,  which  will  he  connected  with 
Shanghai.  The  importance  of  the  convention  lies 
in  the  fact  that  comrauijication  will  thereby  be  estab- 
lished with  Europe  via  America  by  cables  belonging 
to  various  nationalities. 


SPACE    TELEGRAPHY. 

It  is  stated  that  the  United  States  Navy  Depart- 
ment has  ordered,  for  two  stations,  a  complete  outfit 
of  the  wireless-telegraph  system  of  Slaby  and  Arco 
from  the  Allegemeine  Electricitats  Gesellschaft  of 
Berlin,    for  the   purpose  of  experimenting. 

A  report  from.  Miami,  Fla.,  states  that  a  station 
for  the  Marconi  system  for  wireless  telegraphy  will 
be  erected  soon  at  that  place.  Various  rumors  have 
been  afloat  for  some  time  concerning  an  enterprise 
of  this  character  for  Southern  Florida,  or  Key  West. 

A  report  from  France  says  that  the  city  of  Paris 
is  ambitious  to  take  the  lead  in  the  development  of 
space  telegraphy,  and  a  proposal  has  been  submitted 
to  the  Municipal  Council  to  establish  space-tele- 
graph stations  in  the  boulevards  and  main  streets, 
each  customer  to  have  a  small  receiving  station  in 
his  residence.  This  novel  enterprise  has  been  re- 
ferred by  the  City  Council  to  a  committee. 

Preparations  are  stated  to  be  making  for  experi- 
ments with  a  wireless-telegraph  system,  giving  con- 
nections between  ships  in  mid-lake  and  the  main- 
land, on  the  lake-going  steamers  of  the  Goodrich 
line  running  on  Lake  Michigan.  The  managers 
of  the  company,  it  is  said,  are  considering  the  fitting 
of  all  boats,  passenger  and  freight,  with  sending 
and  receiving  stations  of  the  Marconi  pattern. 

It  is  understood  that  an  Icelander,  whose  name  is 
unknown,  has  been  conferring  with  Marconi  regard- 
ing the  possibilities  of  establishing  wireless  telegraphy 
between  the  Shetland  Islands,  Iceland  and  the  Faroe 
Islands.  Eventually  he  proposes  to  co-operate  with 
Canada  in  its  projected  plans  of  establishing  Mar- 
coni stations  along  Canada's  Atlantic  coast  and  thus 
get  telegraphic  connections  between  Canada,  Green- 
land, Iceland,  the  Faroe  and  Shetland  Islands. 

The  German  Navy  Department,  it  is  reported,  has 
decided  to  establish  a  chain  of  wireless-telegraph 
stations  along  the  entire  German  coast.  Trials  have 
been  conducted  recently  at  Kiel  to  determine  whether 
the  department  shall  use  the  Braun  system  or  the 
Slaby-Arco  system,  in  the  latter  of  which  Emperor 
William  has  shown  great  interest.  Thirty-two  Ger- 
man warships  have  already  been  equipped  with  the 
Slaby-Arco  system,  while  eight  more  are  to  have  this 
system  installed.  (Official  reports  say  that  the  Slaby- 
Arco  system  gives  the  more  satisfactoo'  results. 

The  American  Wireless  Telephone  and  Telegraph 
company  of  Philadelphia  is  the  parent  company^ 
which  controls  the  patents  of  Harry  Shoemaker's 
invention  for  selective  telegraphy  for  sending  mes- 
sages without  interference  any  given  distance.  The 
company  already  has  stations  at  Cape  May,  Galilee, 
Atlantic  City  and  Barnegat.  New  Jersey,  and  is  giv- 
ing out  contracts  for  one  each  at  Sandy  Hook  and 
Cape  Cod.  The  company  has  granted  licenses  to 
the  New  England.  Federal,  Atlantic,  Northwestern, 
Pacific  and  the  Continental  companies  which  are  op- 
erating in  local  fields. 

For  some  time  a  number  of  employes  of  the  Fed- 
eral telegraph  lines  have  been  busily  engaged  with 
a  series  of  wireless-telegraph  experiments  in  the 
vicinity  of  Vera  Cruz,  Mexico.  The  work  is  being 
done  on  the  flat  country,  adjacent  to  the  coast,  and 
has  proved  so  successful  that  the  government  will 
prosecute  it  on  a  much  more  extensive  scale.  The 
present  apparatus  is  placed  on  an  elevated  platform 
14  meters  above  the  ground.  The  distances  between 
the  sending  and  receiving  instruments  will  be  gradu- 
ally increased,  and  the  effect  of  extending  the  dis- 
tance will  be  carefully  studied. 

Wireless  telegraphy  has  been  given  its  first  demon- 
stration on  the  Great  Lakes,  the  first  tests  being  con- 
ducted on  March  igth.  The  trial  was  not  consid- 
ered decidedly  successful,  which  may  have  been  at- 
tributable to  the  unfavorable  weather  conditions. 
Some  of  the  steamers  on  the  Detroit  and  Cleveland 
line  have  been  fitted  up  with  wireless  apparatus,  and 
it  was  on  the  occasion  of  the  first  trip  of  the  season 
made  by  the  City  of  Detroit  that  the  experiments 
were  tried.  The  code  signal  "horse"  was  found  to 
be  easily  intelligible,  when  transmitted  both  ways,  be 
tween  Detroit,  Mich.,  and  Cleveland.  Ohio. 


March  29,   1902 

POWER  TRANSMISSION. 

It  is  stated  that  Lane  Bros.  &  Co.  will  build  an 
electric-power  plant  to  cost  $200,000  on  the  James 
River,  near  Warren  City,  Va.,  about  3,000  horse- 
power to  be  available. 

Work  on  two  large  electric  plants  for  the  furnish- 
ing of  electric  power,  to  be  erected  on  the  Chatta- 
hoochie  River,  eight  miles  from  Atlanta,  may  be 
begun  this  year.  A  company  promises  to  deliver 
electric  power  in  Atlanta  at  a  cost  of  $15  to  $25  a 
horsepower.  Steam  at  present  costs  $50  a  horse- 
power for  manufacturing  purposes. 

The  Atlanta  (Ga.)  Water  and  Electric  Power  com- 
pany has  been  incorporated,  with  capital  stock  of 
$500,000,  to  develop  waterpower  and  transmit  elec- 
trical power  to  factories.  The  incorporators  are  S. 
Morgan  Smith  and  S.  Fahs  Smith  of  York.  Pa..  John 
C.  Temple  of  Philadelphia.  Pa..  Forrest  Adair, 
George  W.  Adair  and  John  J.  Spalding  of  Atlanta. 

President  J.  K.  Newman  of  the  New  Orleans  (La.") 
and  Carrollton  Railroad  and  Power  company  has 
given  out  the  information  that  a  big  cut  in  the  price 
of  power  Iws  been  made,  the  effect  of  which  will  be 
felt  by  everv'  manufacturer  in  New  Orleans  who 
operates  machinery  by  electricity.  The  reduction 
amounts  to  about  30  per  cent,  and  is  said  to  mean 
to  consumers  in  New  Orleans  a  net  saving  of  $30,- 
000  to  $35,000  per  annum.  The  move  is  said  to  be 
but  a  first  step  in  a  general  plan  of  reduction  in 
price  and  improvement  of  service  of  the  New  Orle"ans 
company. 

The  St.  Joseph  and  Elkhart  Power  company  is 
building  a  9,000-horsepower  electrical  plant  14  miles 
south  of  Niles.  Mich.,  the  power  to  be  derived  from 
the  St.  Joseph  River.  Watervliet,  Benton  Harbor, 
St.  Joseph.  Niles.  Buchanan,  Dowagiac,  Laporte, 
South  Bend,  and  Elkhart  and  other  towns  in  North- 
ern Indiana  and  Southwestern  Michigan  will  be  fur- 
nished, it  is  said,  with  power  at  an  extremely  low  rate. 
The  motive  power  for  the  plant  will  be  furnished 
bv  30  large  turbine  wheels,  connected  tandem  in 
six  units  of  five  turbines  each,  thereby  making  pro- 
vision for  six  alternating,  thre^-phase  generators 
of  Soo  kilowatts'  capacity,  which  will  be  directly 
connected   with   the  six  units. 


SOCIETIES  AND  SCHOOLS. 

The  second  annual  meeting  of  the  Iowa  Electrical 
association  will  be  held  at  the  Grand  Hote],  Cedar 
Rapids.  Iowa,  on  April  pth  and  loth. 

The  next  regular  meeting  of  the  Chicago  Electrical 
association  will  be  held  on  April  4th,  when  Peter 
Junkersfeld  of  the  engineering  department  of  the 
Chicago  Edison  company  will  deliver  a  paper  on  the 
general  subject  of  four-wire  three-phase  systems. 

The  third  annual  convention  of  the  American  Rail- 
way Engineering  and  Maintenance  of  Way  associa- 
tion was  held  at  the  Auditorium  Hotel,  Chicago,  on 
starch  iSth  to  20th.  Nearly  200  delegates  and  visitors 
were  in  attendance  from  all  parts  of  the  country. 
President  G.  W.  Kittredge  presided  at  the  sessions. 
The  following-named  officers  were  elected  for  the 
ensuing  year:  President,  G.  W.  Kittredge  of  Cin- 
cinnati :  second  vice-president.  Hunter  McDonald  of 
Nashville:  secretar}^  L.  C.  Fritch  of  Washington, 
Ind.,  and  treasurer,  W.  S.  Dawley  of  Chicago. 

At  a  meeting  of  the  Western  Society  of  Engineers 
on  March  20th,  F.  R.  Still  of  the  American  Blower 
company  of  Detroit  read  a  paper  on  "Mechanical 
Draft."  The  paper,  which  was  intended  to  show 
the  superiority  of  the  fan-draft  system  over  chim- 
ney draft,  treated  three  pojnts  in  favor  of  the 
mechanical  draft,  viz.:  (i)  Less  air  required  per 
pound  of  coal.  (2)  A  cheaper  quality  of  coal  can 
be  burned.  (3)  Less  heat  is  required  to  produce 
the  draft.  On  Saturday  evening,  March  22d,  an 
informal  smoker  was  held  by  the  members  in  the 
society's  rooms  and  a  social  evening  spent. 

The  courses  in  engineering  at  the  University  of 
Michigan  have  been  extended  to  include  a  six  ^veeks' 
term  in  the  summer,  between  the  junior  and  senior 
years.  The  courses  given  at  that  time  will  be  as 
follows:  For  the  civil-engineering  students,  survey 
and  field  work  in  camp.  For  the  mechanical-engi- 
neering students,  a  course  in  dynamo-electrical  ma- 
chiner>',  and  a  course  in  the  designing  of  boilers  and 
engines.  For  the  electrical-engineering  students,  a 
course  in  foundry  work,  and  in  design  of  boilers  and 
engines.  For  the  chemical-engineering  students,  a 
course  in  dynamo-electrical  machinery.  All  the  work, 
except  that  for  the  civil  engineers,  will  be  given  in 
Ann  Arbor. 


IVIISCELLANEOUS. 


It  is  reported  that  the  Westinghouse  Machine 
company  will  erect  a  new  plant  at  TrafFord  City, 
Pa.,   at   a   cost  of  $1,000,000. 

The  Board  of  Supervisors  of  Hinds  County,  Miss., 
will  receive  bids  until  April  7th  for  heating,  plumbing 
and  electric  wiring  of  the  new  courthouse  now  being 
erected  at  Jackson,  Miss. 

The  First  National  Bank  building,  Uniontown,  Pa., 
will  have  a  power  plant,  consisting  of  four  175- 
horsepower  tandem-compound  engines,  built  by  the 
Ball  Engine  company  of  Erie,  Pa.,  each  of  which 
is  direct-connected  to  a  Cro eke r-W^ heeler  generator. 
It  will  be  one  of  the  most  complete  isolated  plants 
in  that  section. 

The  Massena  Electric  Steel  company  of  New  York 
city  has  been  incorporated.     The  capital  is  $500,000 
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and  the  directors  are  Michael  R.  Conley,  David 
Parks  Fackler,  Thomas  T.  Seelye,  Bnrnell  Colson 
and  Warren  B.  Hutchinson  of  New  "i'ork  city. 

For  the  best  design  for  a  steam  locomotive  to  pull 
a  single  car  carrying  lOO  passengers  and  their  bag- 
gage, to  run  75  miles  an  hour  on  a  straight  and  level 
track,  the  Society  of  German  Mechanical  Engineers 
has  offered  first,  second  and  third  prices  of  $1,250, 
$750  and  $500  respectively. 

A  plan  by  which  firemen  may  attend  church  and 
still  respond  to  alarms  promptly  is  about  to  be  tried 
in  a  Pittsburg  church.  The  firemen  will  occupy  seats 
in  the  rear  of  the  church.  A  buzzer  will  be  ar- 
ranged so  that  the  pastor  will  be  the  only  one  to 
hear  it.  whereupon  he  can  make  an  announcement 
to  the  firemen,  who  can  make  an  exit  without  dis- 
turbing the  meeting. 

Ramage  &  Ferguson  of  Leith,  Scotland,  are  build- 
ing a  steam  turbine  yacht  to  be  252  feet  three  inches 
in  length  on  the  water  line  (about  300  feet  over  all), 
with  32  feet  six  inches  beam  and  a  molded  depth 
of  21  feet.  The  yacht  will  have  three  separate  tur- 
bines driving  three  screw  shafts.  A  high-pressure 
turbine  will  be  placed  on  the  center  shaift,  carrying 
one  propeller,  and  a  low-pressure  turbine  will  drive 
each  of  the  outer  shafts,  each  of  which  will  carry 
two  oropellers.  All  turbines  will  be  used  ii)  going 
p-bead.  but  in  reversing  and  manipulating  the  vessel 
only  the  outer  shafts  will  be  operated.  The  ratio 
of  steam  expansion  is  estimated  at  120.  The  yacht 
will  have  an  indicated  horsepower  of  2.500  and  the 
speed  will   exceed  16  knots  an  hour. 


TRADE  NEWS. 


The  North  Shore  Electric  company  of  Chicago  has 
been  incorporated,  with  $5,000  capital  stock,  by  Oscar 
M.  Wolff.  R.  P.  Donehoe  and  David  T.  Campbell. 
The  obiect  of  the  company  is  to  manufacture 
electrical    goods,  machinery  and  appliances. 

The  commissioner  of  Indian  affairs  is  inviting 
sealed  proposals,  for  an  indefinite  time,  for  furnish- 
ing the  Haskell  Indian  Institute  at  Lawrence.  Kan., 
with  a  quantity  of  electrical  supplies,  a  detailed 
description  of  which  will  be  furnished  upon  ap- 
plication to  H.  B.  Pearls,  superintendent  of  the 
school. 

It  is  stated  that  the  Standard  Underground  Cable 
company  of  Pittsburg.  Pa.,  has  received  an  order 
from  the  Manhattan  Elevated  Railway  company  of 
New  York  for  about  60  miles  of  three  conductor  lead- 
covered  copper  cables  for  use  on  the  Sixth  and  Ninth 
avenue  elevated  roads  of  Gotham.  The  order  is 
valued  at  over  $200,000. 

Among  the  exports  of  electrical  materials  and 
machinery  from  the  port  of  New  York  for  the  week 
ended  March  14th  were  the  following  values:  Ar- 
gentine Republic.  $2,618;  British  Australia,  $4,611; 
British  East  Indies.  $5,380;  Brazil,  $4,898;  Genoa, 
$5,043;  Liverpool,  $25,738;  London,  $10,359;  Mex- 
ico. $[0,675;  Newcastle,  $3,250;  Southampton,  $3,700. 

The  Willard  Storage  Battery  company  will  suc- 
ceed Sipe  &  Sigler  of  Cleveland,  Ohio,  in  the  man- 
ufacture of  Willard  storage  batteries.  All  types  of 
cells  and  all  sizes  of  batteries  will  be  manufactured, 
the  same  as  heretofor.^.  T.  A.  Willard.  who  has 
been  identified  with  the  firm  of  Sipe  &  Sigler  in 
the  past,  will  continue  to  take  an  active  part  in 
the  new  company,  Messrs.  Sipe  and  Sigler  retiring. 

The  Westinghouse  Machine  company,  East  Pitts- 
bur.ff.  Pa.,  has  recently  entered  the  field  as  a  builder 
of  blast-furnace  blowing  engines,  and  has  con- 
tracted within  the  last  few  weeks  for  six  large  ver- 
tical blowing  engines,  through  the  engineering  office 
of  Julian  Kennedy,  Pittsburg,  three  of  these  engines 
being  intended  for  the  Toledo  Furnace  company  of 
Toledo,  Ohio,  and  three  for  the  South  Chicago 
Furnace  company.   South  Chicago,  111. 

The  Associated  American  Electrical  Manufactur- 
ers. Limited,  was  recently  incorporated  in  England, 
with  a  capital  stock  of  ii.ooo.  The  object  of  the 
organization  is  said  to  be  "to  adopt  an  agreement 
between  A.  F.  Woodley  of  London,  agent  for  Eng- 
land and  Wales  of  the  Gouday  McLean  company — a 
corporation  organized  under  the  laws  of  the  state  of 
New  York  (for  the  purpose  of  managing  the  foreign 
sales  of  the  products  of  a  syndicate  of  American  elec- 
trical manufacturers) — and  this  company,  and  to 
carry  on  the  general  business  of  electricians  and 
electrical   engineers." 

The  Iroquois  Machine  company  has  just  been 
incorporated  as  a  New  York  company,  having  been 
organized  by  W.  W.  Gibbs,  who  is  also  vice-presi- 
dent of  the  Kidder  Press  company,  and  a  member 
of  the  Gibbs-Brower  company  of  New  York  city. 
The  company  will  manufacture  ne\y  and  improved 
wire-drawing  machinery  and  a  full  line  of  automatic 
and  plain  drop  hammers,  swaging  machines,  rolling 
mills,  roller  bearings  and  grinding  machines.  It  has 
purchased  the,  plant  and  business  of  tne  Universal 
Machine  company,  located  at  Providence,  and  will 
erect  a  new  factory  building  during  the  coming  sum- 
mer. 

The  Norton  Inspection  Bureau  of  Escanaba,  Mich., 
has  been  in  operation  for  about  four  years,  and  dur- 
ing that  time  has  inspected  a  great  many  thousand 
poles  and  ties  for  different  concerns  in  the  central 
states.  As  it  is  located  in  the  heart  of  the  largest 
cedar  district  in  the  United  States  the  bureau  is  m 
a  position  to  inspect  ties  and  poles  at  point  of  ship- 
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ment  much  cheaper  than  the  purchaser.  The  bureau, 
which  is  managed  by  E.  C.  Norton,  has  constantly 
employed  a  large  force  of  experienced  inspectors  and 
can  attend  to  all  orders  promptly.  Material  is  pur- 
chased when  desired  and  the  best  of  references  fur- 
nished. 

Directors  of  the  Western  Electric  company  of 
Chicago  have  recently  made  an  appropriation  of 
$125,000  for  building  purposes.  Of  this  amount 
$35,090  will  be  expended  in  a  short  time  in  the 
erection  of  two  one-story  buildings,  which  will  be 
used  for  cable  work  and  storage  purposes.  The 
remainder  of  the  $125,000  will  not  be  used  until 
late  in  the  year,  owing  to  the  difficulty  in  procuring 
structural  steel.  The  two  new  buildings  will  be 
similar  in  design,  both  being  plain  brick  .structures. 
They  will  stand  on  Polk  street,  between  the  river 
and  the  railroad  tracks,  and  will  cover  2,500  square 
feet  of  ground. 

The  Consolidated  Railway,  Lighting  and  Refrig- 
erating company  held  its  annual  meeting  in  Jersey 
City,  N.  J.,  on  March  20th.  President  Rice  made  a 
statement  to  the  stockholders  showing  the  progress 
being  made  in  adoption  by  the  railway  companies 
throughout  the  United  States  and  in  foreign  countries 
of  the  various  devices  owned  by  the  company,  which 
include  its  "axle  light"  system  of  electric-car  light- 
ing for  all  kinds  of  passenger  cars,  its  mechanical 
refrigeration  car  system,  and  other  electrical  and 
mechanical  railway  appliances.  The  following  were 
unanimously  elected  directors  of  the  company:  Wal- 
ther  Luttgen,  Norman  Henderson,  Arthur  TurnbuU, 
G.  L.  Boissevain,  Lenox  Smith,  Lucius  H.  Beers. 
August  G.  Fromuth,  Isaac  L.  Rice  and  John  N.  Ab- 
bott. 

The  Western  Electrical  Supply  coinpany  of  St. 
Louis  is^  introducing  a  new  secondary  generator 
for  use  in  the  operation  of  annunciators,  burglar 
alarms,  call  bells,  door  openers,  electric  gas-ligliting 
apparatus,  gas  engines,  watchmen's  clocks,  etc.  The 
machine  is  intended  to  be  operated  directly  from 
the  house  or  secondary  circuit,  and,  it  is  said,  can 
be  so  used  with  perfect  safety.  It  is  stated  to  be 
an  ideal  substitute  for  battery  power  in  hotels  and 
apartment  houses,  and  its  current  consumption  is 
very  small.  The  company  states  that  this  device 
is  nut  through  a  series  of  the  most  exhaustive  tests, 
and  does  the  work  of  batteries,  etc..  in  a  highly 
satisfactory  manner.  The  generator  will  be  espe- 
cially valuable  to  dealers  having  contracts  for  the 
maintenance  of  electric  bells  or  other  apparatus 
which  are  usually  operated  from  a  primary  battery. 


BUSINESS. 

The  Harvard  Brewing  company  of  Lowell,  Mass., 
has  recently  installed  an  electric  plant.  The  Ball 
Engine  company  of  Erie,  Pa.,  furnished  the  engines, 
which  are  direct-connected  to  General  Electric  gen- 
erators. 

The  Electric  Appliance  company  of  Chicago  has 
just  issued  a  neat  circular  showing  the  different 
styles  of  A-B  arc  lamps,  for  which  it  is  selling  agent. 
Full  data  and  prices  on  these  lamps  will  be  sent 
by  the   company   promptly   upon   application. 

The  Newman-Spranley  company  of  New  Orleans, 
La.,  reports  a  great  boom  in  all  departments,  par- 
ticularly in  electrical  apparatus.  Having  sold  over 
30  Diehl  motors  and  dynamos  during  the  last  month, 
this  company  states  that  while  cities  in  the  North 
were  snowbound,  it  w^as  enjoying  balmy  weather  and 
sold  a  good  many  fans.  The  company  has  taken  the 
agency  for  the  full  line  of  goods  manufactured  by 
the  Diehl  Manufacturing  company,  Elizabethport, 
N.  J.  A  shipment  of  its  stock  order  has  been  re- 
ceived, consisting  of  six  carloads.  This  quantity  is 
said  to  be  one  of  the  largest  shipments  ever  made 
to  any  concern,  and  reflects  credit  on  the  business 
ability  of  the  Newman-Spranley  company,  which  an- 
ticipated an  increasing  demand  for  fans  and  made 
preparations  to  meet  it.  This  large  shipment  in- 
cluded an  assortment  of  both  types  of  ceiling,  two 
and  four-blade  fans,  electroliers,  column,  electrolier 
column,  in  10  designs  and  all  finishes ;  also  desk, 
bracket,  trunnion  and  universal-joint  desk  fans  in 
three    sizes. 

The  Hazard  Manufacturing  company  reports  an 
unprecedented  demand  for  insulated  wires  and  ca- 
bles of  all  kinds,  which  seems  to  be  growing  with 
the  opening  of  the  outdoor  construction  season. 
This  company  says  it  is  meeting  with  particularly 
great  success  with  its  rubber-covered  wires  and 
cables,  as  the  superiority  of  its  "Hazard  insulation" 
is  from  time  to  time  demonstrated  under  unusual 
and  trying  conditions.  The  company  furnished  the 
wire  for  the  police  and  fire-alarm  and  the  Inde- 
pendent telephone  system  at  the  Pan-.\merican  Ex- 
position. As  it  was  to  be  a  temporary  installation 
and  as  it  was  supposed  that  it  would  be  drawn  into 
dry  conduits,  the  thinnest  insulation  which  the 
company  makes  was  used.  As  a  matter  of  fact, 
however,  these  conduits  were  full  of  slime  and 
water  during  the  whole  period  the  wires  were  in 
service ;  yet,  in  spite  of  the  fact  that  the  conditions 
were  such  as  would  naturally  call  for  a  special 
and  heavy  insulation,  this  thin  insulation  stood  the 
test.  After  the  exhibition  was  over  the  wire  was 
taken  out  and.  as  the  rubber  insulation  was  found 
to  be  as  good  as  new,  it  was  resold  and  again  put 
i"to  service.  The  Hazard  company  has  offices  in 
the  Marquette  building,  in  Chicago,  in  charge  of 
J.  B.  Wallace,  sales  agent,  and  carries  a  full  line 
of  rubber-covered  wires  and  cables,  weatherproof 
and  magnet  wire  in  stock  in  this  city. 
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ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


695,440.  Electrical  Switch.  Rupert  L.  Border,  Pitts- 
burg, Pa.,  assignor  of  one-half  to  Wilbur  H. 
Tudor,  Pittsburg,  Pa.  Application  filed  July 
IS»  1901. 

A  trolley  swilcli  mechaDism  is  described  which  com- 
prises in  combinaiion  with  the  main  and  braochiog  trolley 
lines  and  contacts  in  each,  electromagnets,  mounted  one 
above  the  other,  an  armature  workinR  between  the  elec- 
tromagnets and  other  mechanism. 

695,447.    Apparatus      for      Teaching  Telegraphy. 

Charles    K.    Egan,   Durham,    N.    C,  assignor  to 

Julian     S.    Carr,     Durham,    N.    C.  Application 
tiled  March  ii,  1901. 

The  apparatus  consists  of  a  sounder,  a  sending  key,  a 
disk  havinR  a  series  oT  make-and-break  contacts  formed 
thereon,  means  for  rotating  the  disk;  an  adjustable  con- 
tact finger  working  in  conjunction  with  the  series  of  con- 
tacts whereby  one  or  the  other  of  the  series  may  be 
brought  into  operative  relation  therewith,  a  source  of 
electric  energy,  and  suitable  slectrical  connections. 

695,456.  Electric-railroad  Signaling.  Orlando  W. 
Hart,  Fall  River,  Mass.,  assignor  to  the  Union 
Stop  and  Signal  company,  Fall  River,  Mass. 
Application  filed   April   9,    1901. 

Parts  of  the  system  are  a  number  of  signal  stations,  at 
each  of  which  are  electric  lamps,  a  signal,  a  selective 
switching  device,  and  a  return  signal  device,  electric  cir- 
cuits extending  to  each  signal  station,  and  to  a  central 
station,  with  means  at  the  central  station  for  sending  elec- 
tric impulses  to  the  signal  stations  to  operate  the  selective 
switching  device  at  any  one  station,  and  to  set  the  signal, 
and  means  for  receiving  a  selective  return  signal.  (See 
cut.) 

695,497.    Automatic  Cut-out. 


Aaron  A.  Seeley  and 
III.     Application     filed 


Charles    Silet,    Chicago. 
October  10,  1901. 

An  electric  circuit  is  combined  with  a  pair  of  electrodes 
between  which  is  interposed  a  fusible  plug.  Means  are 
interposed  in  the  circuit  for  automatically  fusing  the  plug, 
and  otlier  means  are  provided  for  automatically  moving 
one  of  the  electrodes  in  the  direction  of  the  other  elec- 
trode whenever  the  plug  is  fused. 

695,506.     Trolley.     Math    StoU   and   John   W.   Ruck, 
Pittsburg,  Pa.    Application  filed  June  21,   1901. 

Combined  with  a  trolley  pole  are  a  harp  and  trolley 
wheel,  a  block  attached  to  the  pole,  semicircular  spring 
arms,  cross-pieces  mounted  in  the  arms,  bearings  ar- 
ranged in  the  semicircular  spring  arms  and  cross-pieces, 
and  spherical  antifriction  rollers  mounted  in  the  bearings. 


NO.  695,529. — TRANSMISSION    SYSTEM. 


Generator.    Enoch     C.    Woodell, 
C.    Application  filed   August  29, 


695,524.     Electric 
Highpoint,  N. 
1901. 

See  page  207. 

695,529.  System  of  Electrical  Transmission.  Fred- 
erick Bedell,  Ithaca,  N.  Y.  Application  filed 
July  10,  1S99. 

A  source  of  direct  and  a  source  of  alternating  electro- 
motive force  are  combined  with  a  rotary  converter  that 
has  direct-current  commutator  and  alternating-corrent 
collector  rings  connected  to  a  common  armatyre  winding. 
Two  line  conductors  act  respectively  as  an  outgoing  and  a 
return  conductor  for  direct  and  for  alternating  currents 
derived  from  the  sources  of  electromotive  force.  Means 
are  provided  for  connecting  the  commutator  of  the  con- 
verter to  the  line  conductors  so  as  to  derive  direct  current 
therefrom,  and  there  are  also  means  for  then  connecting 
the  collector  rings  of  the  converter  to  the  line  conductors 
so  as  to  derive  alternating  current  therefrom.    (See  cut.) 

695,537-  Printing  Telegraph.  Luigi  Cerebotani, 
Munich,  Germany,  assignor  of  one-half  to  Carl 
Moradelli.  Munich,  Germany.  Application  filed 
May  I,  1900. 

The  telegraph  comprises  a  line  battery,  a  key  device, 
contact  springs,  a  cylinder  shaft,  a  cylinder  having  trans- 
mitting and  receiving  zones,  a  spring  contacting  with  the 
shaft,  a  line  relay,  a  local  battery,  electromagnets,  a 
printing  device  operated  by  the  electromagnets  and 
switches  and  electrical  connecting  wires. 

695,5.^9-  Electromagnetic  Apparatus.  Frank  B. 
Cook,  Chicago,  111.  Application  filed  August 
29,  1899. 

In  the  apparatus  are  a  two-part  armature  approximately 
centrally  pivoted,  an  electromagnet  and  a  plurality  of 
pole-pieces  of  the  magnet  arranged  on  either  side  of  the 
armature  and  above  and  below  the  pivoi  thereof,  a  latch- 
ing lever  and  a  drop  or  shutter  normally  held  by  the  lever. 

695,563.  Electrically  Operated  Switch.  Edgar  V.  R. 
Ketchum,  New  York,  N.  Y.  Application  filed 
May  15,   1901. 

The  switch  comprises  a  shift  rod,  electromagnetic  de- 
vices connected  with  the  rod  to  move  it  in  opposite  direc- 
tions, a  switch  for  connecting  the  electromaenetic  devices 
interchangeably  with  a  source  of  electricity,  a  shunt 
around  the  electromagnetic  devices  and  including  an 
electromagnetic  switch  for  closing  the  circuit  between  the 
first-named  switch  and  the  electromagnetic  device  in 
operative  relation  thereto,  and  means  operably  connected 
with  the  electromagnetic  devices  for  shifline  the  shunt 
circuit  around  the  device  that  is  out  of  operative  relation 
to  the  6rst-named  switch. 

695.568.  Signal  Telegraph.  Erwin  Lavens  and  Ed- 
ward J.  Lavens,  Brooklyn,  N.  Y.  Application 
filed  January  7,  1901. 

The  system  comprises  a  transmitting  instrument,  a  re- 
ceiving instrument,  a  device  for  making'' audible  signals 
and  a  circuit-controlling  device  energized  from  the  trans- 
mitting instrument  and  adapted  to  close  three  circuits: 
one  throueh  the  audible  signals,  one  to  the  receiving  in- 
strument and  one  to  maintain  the  circuit  connections 
through  its  magnet. 


Issued  (United  States  Patent  Office)  March  18,  igos. 

695»594-  Conduit.  Vernon  H.  Yarnali,  New  York, 
N.    Y.    Application   filed   December   10,    190.1. 

A  clay  conduit  section  is  described  which  has  a  number 
of  ducts  and  is  provided  with  partitions  separating  the 
ducts,  the  partitions  being  formed  of  two  walls  and  an 
intermediate  air  space. 

695,646.  Incandescent-lamp  Support.  Frank  W. 
Morse,  Boston,  Mass.  Application  filed  Decem- 
ber 27,  1901. 

The  support  combines  a  lamp  shade  having  a  circum- 
ferential slot,  a  clamping-block  adapted  to  engage  the 
flexible  conducting  cord  of  the  lamp,  and  a  rigid  connec- 
tion between  the  block  and  shade  comprising  a  member 
pivoted  to  the  clamping  block,  and  a  second  member  ad- 
justably secured  in  the  circumferential  slot  and  pivotally 
attached  to  the  first-mentioned  member. 


NO.  695,456. — ELECTRIC-RAILROAD   SIGNALING  SYSTEM. 


695,649.  Train-indicating  Apparatus.  Benton  C. 
Rowell,  Chicago,  III.,  assignor  to  the  Rowell 
Potter  Safety  Stop  company,  Portland,  Maine. 
Application  filed  February  13,  1899. 

An  automatic  signaling  apparatus  is  described  which 
comprises  two  circuits,  means  by  which  a  passing  train 
controls  both  these  circuits,  and  an  indicator  circuit 
made  operative  by  the  action  of  the  train  circuits  in  one 
order,  but  remaining  inoperative  under  the  action  of  the 
train  circuits  in  the  other  order. 

695.655-  Thermostat.  George  R.  Sherman,  Provi- 
dence,  R.   I.     Application  filed  June  27,   1901. 

The  thermostat  has  one  terminal  wire  connected  with  a 
contact  secured  in  a  block  of  insulating  material,  a  cap 
rotaiably  mounted  on  the  block,  a  detent  projecting  be- 
yond the  inner  surface  of  the  cap  and  secured  to  the  outer 
surface  of  the  cap  by  fusible  solder;  means  for  securing 
the  cap  to  the  block,  in  combination  with  a  terminal  con- 
nected with  a  spirally  wound  wire,  having  a  contact  arm 
swinging  when  released  horizontally  to  make  or  break  the 
circuit. 

695.658.  Ozone  Inhaler.  Robert  F.  W.  Smith,  Lon- 
don, England,  assignor  to  the  Electric  Ozone 
Syndicate,  Limited,  London,  England.  Applica- 
tion filed  May  10,  1901. 

A  portable  box  provided  with  a  horizontal  partition, 
forming  a  chamber  above  and  a  chamber  below  the  parti- 
tion, is  combined  with  an  electric  battery  located  in  the 
lower  chamber,  an  ozonizer  located  in  the  upper  chamber; 
means  tor  electrically  connecting  the  ozonizer  and  battery 
including  a  circuit-controller,  a  discharge  mouthpiece 
communicating  with  the  upper  chamber,  an  air-forcing 
device  connected  to  the  upper  chamber,  and  a  movable 
cover  for  the  box  to  give  access  to  the  upper  chamber. 

695.705-  Insulated  Joint  for  Electrical  Conductors. 
Edward  W.  Batchelor,  Hammonton,  N.  J. 
Application   filed   October  26,    1901. 

The  conductor  has  a  joint  or  junction  formed  of  twisted 
and  soldered  terminals,  a  layer  of  metal  foil  helically  dis- 
posed in  direct  contact  with  the  soldered  junction,  and  a 
belicatlayer  of  insulating  tape  applied  to  the  exterior  of 
the  foil. 

695.707.  Electrical  Storage  Battery.  Owen  T. 
Bugg,  Jr..  New  York,  N.  Y.,  assignor  to  the 
United  States  Battery  company,  New  York, 
N.  Y.    Application  filed  July  19,  igoo. 

The  battery  has  one  electrode  and  its  terminal  secured 
directly  to  the  lid  or  cover  thereof,  the  electrode  consist- 
ing of  a  series  of  cup-shaped  plates  secured  togetherupon 
a  supporting  standard  or  stem  and  so  arranged  relatively 
to  each  other  that  free  circulation  of  an  electrolyte  is 
afforded  therethrough  in  all  directions.  The  battery  has 
the  other  electrode  carried  or  supported  within  the  in- 
terior of  the  containing  jar  or  vessel  and  a  second  termi- 
nal secured  directly  to  the  lid  or  cover  and  adapted  to  form 
electrical  connection  with  the  last-named  electrode  when 
the  lid  or  cover  is  secured  in  place. 


NO.  695,863. — JUNCTION  SLEEVE  FOR  CONDUCTORS. 

695,710.     Storage    Battery.    Justus    B.    Entz,    Phila- 
delphia,   Pa.     Application   filed  Juiy  9,    1900. 

A  plate  or  electrode  consisting  of  pellets  or  pieces  of 
active  material  or  material  adapted  to  become  active  has 
cruciform  slots  extending  from  face  to  face  throueh  them 
and  nearly  across  them,  and  a  frame  or  support  fitted  to 
the  pellets. 

695,723.     Signaling   Mechanism.  Rheinhold  Herman, 
Crafton,   Pa.     Application  filed   August   5,    1901. 

The  mechanism  combines  a  signal  automatically  mova- 
ble to  danger  position,  electrically  operated  mechanism 
including  a  clutch-lock  magnet  and  a  swinging  clutch  lever 


for  locking  the  signal  at  caution  and  clear  positions,  a 
circuit-controller  operated  by  the  driving  means  for  con- 
trolling the  lock  circuit  during  the  movement  of  the  signal 
from  danger  to  clear  position,  and  means  normally  acting 
to  operate  the  circuit-controller  during  the  movement  of 
the  signal  from  clear  to  danger  position. 

695,724.  Electric  Lock.  Reinhold  Herman,  Crafton, 
Pa.     Application  filed  September  28,  1901. 

The  lock  has  an  adjustable  frame  with  an  extending  arm, 
an  electromagnet  mounted  in  the  frame,  a  pair  of  vertical 
toggle  levers  pivoted  together  and  one  lever  pivoted  to 
the  arm  of  the  frame,  a  pair  of  horizontal  toggle  levers 
pivoted  together  and  pivoted  to  the  vertical  levers,  a 
swinging  locking  arm  pivoted  to  one  of  the  horizontal  tog- 
gle levers  and  to  the  arm  of  the  frame,  and  having  a  heel 
for  engagement  with  the  part  to  be  locked. 

695,726.  Covering  for  Pipes,  Rods,  Electric-line 
Conductors,  or  the  Like.  Oliver  T.  Hungerford. 
Brooklyn,  N.  Y.  Application  filed  August  20, 
1901. 

A  pipe,  bar  or  conductor  is  coated  with  a  compound  of 
silica,  rosin  and  rosio  oil,  and  with  paper. 

695,756.  Electric  Lamp.  William  McConnell,  Brook- 
lyn, N.  Y.    Application  filed  July  12,  1901. 

The  lamp  comprises  a  body  portion,  an  electric  cell  ar- 
ranged therein,  a  lamp  in  connection  with  one  pole  of  the 
cell,  a  spring  plate  on  the  body  in  electrical  connection 
with  the  other  pole  of  the  cell,  a  keeper  plate  mounted  to 
slide  on  the  body  for  engaging  with  the  spring  plate,  and 
an  electrical  connection  between  the  keeper  and  lamp,  the 
spring  plate  being  adapted  to  close  the  circuit  indepen- 
dently of  the  keeper. 

^9Sy777-  Fire-alarm  Telegraph  Repeater.  Leonidas 
G.  Woolley,  Kenton,  Ohio,  assignor  to  the  Mag- 
neto Electric  company,  New  York,  N.  Y.  Ap- 
plication filed  July  18,   1900. 

An  improvement  in  fire-alarm-repeating  systems  is  de- 
scribed. It  combines  with  the  alarm  mechanism  a  mag- 
neto-electric generator,  and  mechanical  connections 
joining  the  generator  with  the  alarm  mechanism,  adapted 
to  transmit  power  for  operating  the  generator,  and  to  be 
set  into  operation  by  the  alarm  mechanism  when  it  is  set 
into  an  operative  condition. 


NO.    695,870. — ELECTRIC-LIGHTING    SYSTEM. 

69S.779-  Typewriter.  Neal  L.  Anderson,  Montgom- 
ery, Ala.     Application  filed  July  17,   1901. 

An  actuating  mechanism  tor  reversing  type-writer  paper 
carriages  and  the  like  is  described.  It  comprises  an  elec- 
tric motor  which  operates  during  the  movement  of  a 
spring  motor,  a  spring-drum  motor  operatively  connected 
therewith,  a  driving  pulley  actuated  by  the  spring  motor,  a 
clutch  for  connecting  the  pulley  and  the  spring  motor,  and 
means  for  starting  the  motors  and  for  stopping  the  spring 
motor  when  the  beginning  of  a  line  has  been  reached,  and 
for  stopping  the  electric  motor  when  the  energy  of  the 
return  spring  has  been  restored. 

695,844.  Incandescent  Lamp.  Lester  Thayer,  Pe- 
oria,   111.     Application    filed  July    17,    1900. 

Parts  of  a  weatherproof  incandescent  lamp  are  a  socket 
and  bulb  provided  with  matching  flanges  and  grooves  with 
screw  connections,  an  annular  ring  or  gasket  interposed 
between  the  matching  or  engaging  faces  of  the  socket  and 
bulb,  the  arrangement  of  the  gasket  and  general  contour 
of  the  socket  and  bulb  presenting  a  continuous  matching 
external  surface  of  the  socket  and  bulb. 

695,861.  Electric  Contact  Device.  Nelson  C.  Cota- 
bish  Lakewood,  Ohio.  Application  filed  April  16, 
1901. 

The  device  has  a  non-metallic  conductive  central  por- 
tion of  high  specific  resistance,  in  combination  with  pro- 
tecting and  guiding  members  of  greater  radial  extension 
secured  thereon  of  a  relatively  low  specific  resistance. 

695,863.  Junction  Sleeve  for  Electrical  Conductors. 
Thomas  J.  Donovan  and  Ernest  G.  Alderson, 
Nashville,  Tenn.  Application  filed  December  31, 
1 901. 

Combined  with  the  terminals  of  two  electrical  con- 
ductors.and  an  externally  screw-threaded  collar  on  one  of 
the  conductors  are  a  junction  sleeve  comprising  a  body 
having  screw-threaded  ends,  and  caps  screwing  upon  the 
ends,  one  of  the  conductors  being  secured  to  and  passing 
through  one  of  the  caps  and  the  other  of  the  caps  being 
provided  with  an  internally  screw-threaded  stem  into 
which  the  collar  screws.     (See  cut.) 

695,870.  Electric-lighting  System.  Elihu  Thomp- 
son, Lynn,  Mass.,  and  Edwin  J.  Houston,  Phila- 
delphia, Pa.  Application  filed  February  19, 
1887. 

The  system  comprises  an  alternating-current  circuit,  an 
induction  coil  having  its  primary  in  the  circuit,  a  local  or 
separate  circuit  containing  a  translating  device  such  as  an 
electric  light,  and  a  secondary  coil  for  the  induction  ap- 
paratus connected  to  ihe  local  or  separate  circuit  and 
having  an  electric  resistance  less  than  that  of  the  trans- 
lating device.    (See  cut.) 
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Keystone  Telephone  System    in   Phila- 
delphia. 

Philadelphia  is  the  largest  city  in  the  United 
States  which  has  an  Independent  telephone  company 
actively  competing  on  a  large  scale  with  the  local 
Bell  company.  Since  about  March  1st  the  new 
Keystone  Telephone  company  has  given  ser\'icc 
from  its  Main  exchange.  It  has  more  than  9,600 
five-3^ear  contracts,  with  about  1,000  telephones  now 
connected.  It  is  adding  others  at  the  rate  of  So 
a  day.  It  has  issued  a  business-like  directory,  dated 
March,  1902,  with  the  names  of  nearly  1,000  sub- 
scribers. It  is  promised  that  monthly  editions  of 
the  director;'  shall  be  issued  until  further  notice 
and  that   ''no  obstacle  is  permitted  to   stand  in  the 


two  buildings — one  95  by  135  feet,  five  stories  high, 
at  13s  South  Second  street.  This  building  is  used 
for  the  company's  general  offices  and  as  the  ex- 
change to  supply  that  portion  of  the  city  lying 
east  of  Eleventh  street  and  south  of  Fairmount 
a-i'enue.  This  is  known  as  the  Main  exchange. 
The  company  has  also  constructed  a  building  at 
Sixteenth  and  Summer  streets,  45  by  120  feet,  four 
stories  high,  for  an  exchange  to  cover  that  portion 
of  the  city  between  Eleventh  street  and  the  Schuyl- 
kill River,  and  south  of  Fairmount  avenue  This 
is  known  as  the  Race  exchange.  Both  buildings 
are  of  brick  and  terra  cotta  and  of  fireproof  con- 
struction throughout.  Both  exchanges  are  of  the 
same    capacity,    with    3,480    lines    installed    and    an 


and  it  is  not  the  intention  to  erect  any  poles  ex- 
cept in  the  suburban  parts  of  the  city.  The  wis- 
dom of  this  method  of  construction  was  proven 
in  the  recent  storm,  when  all  telephone  and  tele- 
graph communication  in  Philadelphia  was  destroyed 
for  about  10  days.  The  Keystone  company  suf- 
fered no  damage  whatever.  This  year's  work,  as 
planned,  will  require  the  laying  of  about  5,000,000 
feet  of  conduit,  covering  about  120  miles  of  street. 
AH  main  conduits  used  are  of  the  four-multiple 
type,  with  3%-inch  square  hole,  in  three-foot 
lengths,  laid  in  concrete.  Lateral  conduits  are  of 
creosoted   wood. 

The  contract  for  furnishing  and  installing  all  the 
main   cables   was    let    to   the   American   Electrical 


KEYSTONE   TELEPHONE   SYSTEM    IN   PHILADELPHIA. — SWITCHBOAED    AT    MAIN   EXCHANGE. 


way  of  putting  before  the  citizens  of  Philadelphia 
the  finest  telephone  system  and  service  in  the 
world."  Evidently  one  of  the  most  important  of 
the  Independent  telephone  companies  has  come  into 
being. 

The  Keystone  Telephone  company  was  organized 
in  April,  1900.  Its  franchise  was  granted  on  April 
19,  1900,  authorizing  the  company  to  lay  conduits, 
erect  poles,  lines,  buildings,  etc.,  and  to  maintain 
and  operate  a  telephone  S3'stem  in  the  city  and 
county  of  Philadelphia.  In  May,  1900,  Dr.  Louis 
Duncan  was  retained  to  prepare  preliminary  plans 
and  to  make  an  estimate  on  the  probable  earning 
capacity  of  the  plant.  On  the  basis  of  this  estimate 
the  company  decided  to  proceed  with  the  work, 
and  a  corps  of  engineers  was  employed  to  prepare 
detailed  plans  and  specifications  covering  the  un- 
derground work,  cables,  lines,  buildings,  switch- 
boards, instruments,  etc.  In  February,  1901,  the 
company's  capital  was  increased  from  $2,000,000  to 
$10,000,000. 

On  April  25,  1901,  work  was  commenced.  During 
the  3'ear  1901  the  company  laid  4,250,000  duct-feet 
of  underground  conduit  in  the  central  portion  of 
the  city,  covering  75  miles  of  street,  in  which  1.250 
manholes    give    access   to   the   conduits.     It    erected 


ultimate  capacity  of  7,200  lines,  using  the  central- 
energy  system. 

The  Main  exchange  board  has  been  in  service 
about  30  days.  The  Race  district  board  will  be  in 
operation  on  May  ist.  Both  exchanges  will  be  in 
use  in  practically  one  year  from  the  date  the  ground 
was  broken.  The  company  is  also  building  an  ex- 
change at  Filbert  and  Preston  streets,  West  Phila- 
delphia, for  which  switchboard  and  instruments 
have  been  ordered,  as  well  as  the  conduits  and  all 
other  material  excepting  cables,  for  which  orders 
will  be  placed  shortly.  It  expects  to  construct  dur- 
ing the  year  one  exchange  at  Tenth  street  and  Sus- 
quehanna avenue,  one  in  Germantown  and  one  in 
Kensington,  making  a  total  of  six  exchanges  in 
Philadelphia  County.  The  West  Philadelphia  ex- 
change will  have  an  ultimate  capacity  of  2,880  lines 
with  960  lines  installed.  The  Germantown  and 
Kensington  exchanges  will  be  duplicates  of  the 
West  Philadelphia  plant.  The  North  exchange  at 
Susquehanna  avenue  will  be  a  duplicate  of  the  Main 
exchange. 

All  of  the  larger  buildings  in  the  city  are  con- 
nected direct  to  the  underground  cables.  The 
smaller  ones  are  connected  from  junction  boxes  on 
the  rear  building  walls.     The  company  has  no  poles. 


Works  of  Providence,  R.  I.  All  cables  in  the  Main 
district  are  now  completed.  The  switchboards  were 
manufactured  by  the  Kellogg  Switchboard  and  Sup- 
ply company  of  Chicago  on  specifications  prepared 
by  the  engineer  of  the  Keystone  Telephone  com- 
pany, while  the  telephone  instruments  are  made  by 
the  American  Electric  Telephone  company  of  Chi- 
cago, likewise  on  specifications  furnished  by  the 
Keystone  company. 

The  Main  exchange  is  a  common-battery  multiple 
exchange,  with  all  of  the  latest  improvements  in 
telephone  apparatus.  In  general,  the  apparatus 
which  was  installed  consists  of  15  sections  of  multi- 
ple switchboard  (each  section  consisting  of  six 
panels  and  being  arranged  for  three  operators'  posi 
tions),  one  main  distributing  frame,  one  inter- 
mediate distributing  frame,  one  relay  rack  which 
is  used  for  mounting  the  relays  in  the  line  cir- 
cuits, one  relay  rack  for  mounting  the  relays  in  the 
incoming  trunk  circuits,  one  chief  operator's  desk, 
one  wire  chief's  desk,  one  manager's  desk,  and 
one  information  desk  and  one  complete  power  plant. 

The  multiple  switchboard  at  present  consists  of 
four  trunk  and  11  subscribers'  sections.  Each  sec- 
tion is  arranged  with  apparatus  for  three  operators 
and  has   a    capacity    for   7,200   subscribers'   multiple 
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jacks,  240  outgoing  trunk  jacks  with  designation 
strips,  and  300  ans^vering  jacks  and  answering 
lamps.  A  cable-turning  section  is  placed  against 
the  wall  which  separates  the  switchboard  room  from 
the  terminal  room.  From  this  cable-turning  sec- 
tion the  switchboard  sections  grow  in  a  direction 
from  left  to  right.  The  four  sections  nearest  to 
this  cable-turning  section  are  incoming  trunk  sec- 
tions. At  the  first  position  the  trunk  lines  from 
the  chief  operator's  desk  and  the  wire  chief's  desk 
are    located.     The    remaining    11    positions    in    these 


in  every  section  and  the  outgoing  trunk  lines  are 
multipled  once  in  every  two  sections.  The  first 
and  last  subscribers'  operators  in  each  section  are 
each  furnished  with  100  answering  jacks  and  100 
lamp  jacks.  The  middle  operator's  position  at  each 
section  has  an  equipment  of  120  answering  jacks 
and  lamp  jacks.  One  pilot  lamp  is  located  at  each 
incoming  trunk  operator's  position  and  two  at  each 
subscribers'  operator's  position.  The  lamp  at  the 
trunk  operator's  position  lights  whenever  an  in- 
coming call  is  received  at  a  position  when  the  op- 
erator's telephone  plug  is  not  inserted  in  the  tele- 
phone jack;  one  pilot  lamp  at  each  subscribers'  op- 
erator's position  lights  whenever  any  line  lamp  at 
that  position  is  lighted,  and  the  other  pilot  lamp 
at  the  subscribers'  operator's  position  lights  at  the 
end  of  conversation  when  the  clearing-out  lamp 
which  is  associated  with  the  answering  cord  is 
lighted. 

The  chief  operator's  desk  is  provided  with  cir- 
cuits for  calling  and  conversing  with  the  superin- 
tendent or  manager;  for  conversation  between  the 
chief  operator  and  any  subscriber  and  with  any 
other  desk  operator,  and  with  circuits  which  notify 
the  cliief  operator  of  the  rapidity  and  accuracy  of 
the  work  of  all  of  the  exchange  operators.  The 
information  desk  and  the  manager's  desk  are  each 
provided  with  three  regular  exchange  lines  and  one 
line  to  eacli  one  of  the  other  desks  in  the  exchange. 
The  wire  chief's  desk  is  provided  with  apparatus 
for  testing  any  line  in  the  exchange,  and  for  de- 
termining the  nature  and  location  of  any  trouble 
which  may  arise  on  these  lines.  It  is  also  provided 
with  circuits  which  enable  the  wire  chief  to  con- 
verse  with    any    exchange   operator,    with    any    sub- 
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sections  are  each  arranged  for  an  incoming  trunk 
operator  with  30  plug-terminated  incoming  trunk 
lines.  The  first  four  of  these  11  positions  have  not 
been  furnished  with  equipment  with  this  installa- 
tion. The  remaining  seven  positions  are  each  com- 
pletely equipped.  Arrangement  has  been  made  for 
switching  all  incoming  calls  received  at  any  one  of 
these  positions  to  any  desired  position.  By  this 
arrangement  one  operator  can  handle  all  of  the 
incoming  business  of  the  exchanges  during  the 
night  or  tl>e  slack  times  of  the  day.  The  fifth  to 
the  fifteenth  sections  are  each  arranged  for  an 
equipment  for  three  subscribers'  operators  with  15 
pairs  of  connecting  cords  and  10  order-wire  cir- 
cuits. Each  position,  excepting  the  last  one  in  the 
fifteenth  section,  has  been  completely  equipped. 
Each  cord  equipment  consists  of  two  supervisory 
lamps,  a  listening  key  and  a  two  party-line  indi- 
cating ringing   key. 

Each  of  the  15  sections  is  provided  with  an 
equipment  of  3,420  subscribers'  multiple  jacks,  :^40 
outgoing  trunk  jacks,  320  answering  jacks  and 
lamp   jacks.     The  multiple  lines  are  multipled  once 


the  complete  equipment  of  52  cable  heads.  The 
main  distributing  frame  provides  for  an  equipment 
of  4,480  lines  with  provisions  for  growth.  The 
present  equipment  consists  of  terminals  on  both 
the  line  and  switchboard  uprights  for  3,500  sub- 
scribers' multiple  lines,  540  outgoing  trunk  lines, 
2S0  incoming  trunk  lines  and  20  miscellaneous  lines. 
Tiie  framework  for  the  relay  rack  which  is  pro- 
vided consists  of  ironwork  for  18  bays,  each  hav- 
ing a  capacity  for  200  pairs  of  line  and  cut-off  re- 
lays and  two  strips  of  retardation  coils,  which  are 
used  in  connection  with  the  outgoing  trunk  lines. 
Arrangement  has  been  made  so  that  the  size  of  this 
rack  can  be  increased  when  desired.  The  inter- 
mediate distributing  frame  provides  for  a  capacity 
for  3.600  lines.  The  present  equipment  consists  of 
the  complete  equipment  of  terminals  on  both  the 
line  and  switchboard  uprights.  The  trunk  relay 
rack  has  a  capacity  for  the  relays  required  in  the 
incoming  trunk  circuits  for  12  incoming  trunk  op- 
erators. 

The  entire  power  plant  with  the  exception  of  the 
storage  batteries,  is  located  in  the  terminal  room ; 
the  batteries  are  located  in  an  adjoining  room. 
Two  Holtzer-Cabot  special-wound  telephone  gen- 
erators have  been  provided  for  charging  the  storage 
batteries.  Each  is  run  from  the  primary  source  of 
power,  which  Is  220  volts  direct   current. 

Three  ringing  dynamotors,  with  busy-back  and 
"Don't  answer"  attachments,  have  been  furnished. 
Two  are  wound  to  run  on  the  220-volt  mains  and 
the  third  is  wound  to  run  by  current  from  the 
storage  batteries.  The  ringing  and  charging  ma- 
chines are  located  on  a  machine  pier  made  of  white 
enameled  brick.  The  power  switchboard  and  fuse 
board  are  mounted  in  one  iron  frame  and  are 
made  of  polished  marble.  The  power  board  is  pro- 
\ided  with  copper  switches  which  enable  all  de- 
sired changes  in  the  power  circuits  to  be  made,  and 
with  Weston  voltmeters  and  ammeters  which  are 
capable  of  measuring  all  voltages  and  currents  in 
the  power  circuits,  rheostats,  starting  boxes  and 
overload  and  underload  circuit  breakers.  All  fus- 
ing of  power  and  switchboard  circuits  is  done  on 
the  fuseboard.  Under  switchboard  circuits  are  in- 
cluded the  circuits  which  include  the  relays  in  the 
line  and  cord   circuits  and   the  line  lamps. 

The  storage-battery  plant  consists  of  two  sets  of 
batteries   of   11   cells   each.     The   battery  tanks   are 
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scriber    and    with     the    chief    operator,    information 
operator  or  manager. 

The  terminal  room  adjoins  the  switchboard  room. 
The  terminal  frame,  main  and  intermediate  dis- 
tributing frames  and  relay  rack  are  parallel  to  each 
other  and  are  located  as  near  to  the  switchboard  as 
possible.  The  terminal  frame  is  of  a  size  large 
enough  to  accommodate  52  lOO-pair  cable  heads, 
but  arrangement  has  been  made  so  that  additional 
iron  work  can  be  added  later  and  the  size  increased 
so  as  to  accommodate  cable  heads  for  the  ultimate 
number  of  lines.     The  present  equipment  consists  of 
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lead-lined  and  are  provided  with  battery  plates 
which  are  capable  of  supplying  current  for  the 
present  number  of  equipped  lines,  but  are  large 
enough  to  accommodate  plates  for  the  ultimate 
capacity   of  the   exchange. 

All  power  leads  from  the  power  board  to  the 
machines  and  batteries  have  been  run  in  conduits 
located  in  the  floor  and  the  power  leads  from  the 
power  board  to  the  switchboard  are  run  on  an  iron 
rack    which    Is    supported   from   the  ceiling. 

The  citizens  of  Philadelphia  have  given  the  new 
telephone  company  cordial  recognition  and  support. 
Perhaps  one  reason  for  this  is  a  fact  stated  in  the 
Keystone  directory;  "Two  years  ago  the  rate  of 
$160  per  year  was  asked  for  unlimited  telephone 
service  in  Philadelphia;  today  the  price  is  $80." 
The  yearly  prices  for  service  fixed  bj'  the  Keystone 
company  are  as  follows :  Unlimited  business  tele- 
phones, $80;  unlimited  physicians'  telephones,  $64; 
two-party-line   business   telephones,   $52;    direct-wire 


April  5,   1902 

residence    telephones,    $48;    two-partj'-line    residence 
telephones,  $36. 

As  to  long-distance  service,  the  new  Philadelphia 
company  has  a  traffic  agreement  with  the  Keystone 
State  Telephone  and  Telegraph  company,  which 
gives  it  connection  with  the  surrounding  territory. 
The  company  named  is  building  in  all  suburban 
points  around  Philadelphia,  and  is  also  erecting 
lines  to  connect  with  the  principal  Independent  ex- 
changes in  other  cities.  The  line  connecting  Phila- 
delphia with  Scranton,  Wilkesbarre,  Hazelton,  Al- 
lentown  and  Reading,  etc.,  is  practically  completed, 
and  will  be  open  for  service  in  about  30  days.  A 
subaqueous  cable  across  the  Delaware  River  will  be 
completed  in  about  two  weeks,  giving  connection 
with  Camden  and  all  points  in  Camden  and  Glou- 
cester counties,  New  Jersey.  A  line  is  being  sur- 
veyed to  Atlantic  City  and  Trenton  to  give  connec- 
tion with  the  Interstate  Telephone  commpany  of 
New  Jersey,  which  controls  practically  all  of  the 
Independent  telephone  plants  in  the  state  of  New 
Jersey.  A  connection  with  the  lines  of  the  Mary- 
land Telephone  and  Telegraph  company  will  give 
access  to  all  of  the  Independent  companies  in  Mary- 
land and  Delaware.  The  Keystone  State  Telephone 
and  Telegraph  company  will   reach  other  important 
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points  over  its  own  lines. 

The  officers  and  directors  of  the  Keystone  Tele- 
phone company  are :  President,  Robert  H.  Foer- 
derer ;  vice-president,  Jacob  E.  Ridgway ;  secretary 
and  treasurer,  W.  H.  Clark;  general  manager, 
Charles  E.' Wilson;  consulting  engineer,  Louis  Dun- 
can, Ph.  D. ;  directors,  Robert  H.  Foerderer,  Nor- 
man Grey,  John  M.  Mack,  Michael  Murphy,  Jacob 
E.  Rid.gway.  Dr.  Duncan  and  General  Manager 
Wilson  are  very  well  known  to  electrical  men.  The 
former  is  a  past-president  of  the  American  Institute 
of  Electrical  Engineers  and  one  of  the  brightest 
electrical  engineers  in  the  country.  Mr.  Wilson  is 
a  former  resident  of  Chicago,  and  a  practical  elec- 
trical man  of  wide  experience.  He  is  possessed  of 
much  ability  and  enterprise,  and  if  he  lives  up  to  a 
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Progress  of  the  Illinois  Telephone  Com- 
pany's Work. 

The  assertion  of  the  Illinois  Telephone  and  Tele- 
graph company  that  it  will  have  a  system  of  10,000 
telephones  installed  in  the  business  district  of  Chi- 
cago by  ne.xt  September  or  October  makes  an  ac- 
count of  this  company's  work  and  its  plans  for  the 
future  of  especial  interest  at  this  time.  About  2% 
years  ago  the  Illinois  Telephone  and  Telegraph 
coiTipany  began  the  construction  of  a  system  of  tun- 
nels under  the  streets  of  Chicago  for  carrying  the 
wires  of  the  telephone  system  which  it  expects  to 
install  in  this  city.  The  progress  of  this  tunnel  work 
was  mentioned  in  an  article  published  in  the  West- 
ern Electrician  of  March  17,  1900.  For  over  a  year 
the  company  had  to  suspend  operations  in  order  to 
complete  a  full  set  of  drawings  and  maps  of  the 
engineering  features  of  the  streets  and  existent  con 
duits.  With  this  task  accomplished,  active  work  was 
resumed  on  the  tunnel  and  has  continued  for  the 
last  six  months.  During  this  period  sVa  miles  of 
tunnel  has  been  constructed,  underlying  portions  of 
such  thoroughfares  as  Dearborn,  La  Salle,  South 
Water,  Monroe,  Madison,  Franklin  and  State  streets 
and  Jackson  boulevard. 

These  subways  have  been  of  a  uniform  cross-sec- 
tion, i.  e,,  of  horseshoe  shape,  six  feet  wide  and 
seven  feet  six  inches  high.  The  walls  are  of  solid 
concrete,,  a  foot  in  thickness,  and  no  steel  whatso- 
ever enters  into  the  permanent  construction.  A  very 
good  idea  of  the  present  appearance  of  one  of  these 
branch  tunnels  is  given  by  Fig.  i,  which  shows  a 
stretch  of  the  Dearborn  street  subway.  .A.t  street 
intersections  by-passes  are  constructed,  so  that  the 
telephone  cables  can  be  branched  with  easy  curves. 
A  sample  of  this  construction  is  shown  in  Fig.  2, 
which  illustrates  an  intersection  at  Jackson  boule- 
vard and  Sherman  street. 

In  order  to  provide  for  a  general  trunking  system 
for  the  telephone  exchange,  the  company  is  building 
a  number  of  tunnels  of  larger  cross-section.  These 
tunnels  will  also  be  of  horseshoe  shape,  the  extreme 
width  being  12  feet  nine  inches  and  the  maximum 
height  14  feet.  The  walls  will  be  of  concrete,  hav- 
ing a  thickness  of  18  inches  at  the  top  and  22  inches 
at  the  bottom.  The  top  of  these  tunnels  will  be  26 
feet  below  the  center  of  the  street.  In  Fig.  3  is 
shown  a  cross-sectional  diagram  of  this  trunk  tun- 
nel, with  cable  racks  at  the  side  and  overhead.  The 
necessity  for  the  large  size  of  the  trunk  tunnel  is 
accounted  for  by  the  company's  engineers  by  the 
statement  that  it  is  advisable  to  take  a  reel  of  cable 
into  the  tunnel  on  a  small  car,  as  indicated  in  the 
drawing,  the  cable  being  easily  and  quickly  strung 
by  this  means. 

The  method  of  constructing  this  large  tunnel  is 
an  ingenious  one,  and  has  been  devised  by  George 
W.  Jackson,  the  general  manager  and  engineer  of 
the  Illinois  Telephone  Construction  company,  the 
construction  company  for  the  Illinois  Telephone  and 
Telegraph  company.  A  steel  shield,  consisting  of 
interlocking   hollow   channels   and   I-beams,    is   used 
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Franklin    street.     This    large    tunnel   has    also    been 
started  under   State  street,   south  of  Lake  street. 

The  streets  under  which  the  trunk  tunnels  will  be 
constructed  are  as  follows :  State,  from  Lake  to 
Twelfth;  Clark,  from  Randolph  to  Twelfth;  Frank- 
lin, from  Randolph  to  Twelfth,  and  in  an  east  and 
west  direction  under  Randolph,  Madison,  Ada.ms 
and  Harrison  streets,  between  Franklin  and  State 
streets.  The  smaller  or  lateral  tunnels  are  building 
under  most  of  the  remaining  streets  in  the  down- 
town section,  so  that  every  building  can  easily  be 
reached.  The  total  length  of  subway  to  be  built  in 
the  business  district  will  be  72,000  feet.  To  reach 
the  North  and  West  Sides,  tunnels  will  be  carried 
under  the  Chicago  River  in  three  places — at  Adams, 
Randolph  and  Franklin  streets.  The  top  of  the  tun- 
nels will  be  41  feet  below  datum.     The  conduit  sys- 


FIG.    I.       PROGRESS     OF    ILLINOIS   TELEPHONE    COMPANY  S 
WORK. — DEARBORN  STREET  TUNNEL. 

tem-  will  be  carried  north  to  North  avenue,  .west 
to  California  avenue  and  south  to  Sixty-fifth  street, 
branch  conduits  radiating  as  is  necessary,  and  all 
the  subways  diminishing  in  size  as  the  less  populous 
districts  are  reached.  The  amount  of  underground 
conduits  which  the  Illinois  company  plans  to  con- 
struct in  this  manner  will  aggregate  a  total  length 
of  about  46  miles. 

Starting  from  five  different  shafts,  the  construc- 
tion work  has  been  carried  on  uniformly  in  all  di- 
rections. Some  of  the  headings  have  met,  so  that 
nearly  all  the  shafts  are  now  connected  under- 
ground. At  present  the  work  is  being  carried  on 
by  a  force  of  i.ioo  men,  working  in  three  shifts  of 
eight  hours  each,  from  12  distinct  headings,  and  the 
work  is  progressing  at  the  rate  of  325  feet  a  da3^ 
The  blue  clay,  which  forms  practically  the  sole  ma- 
terial  that    is   encountered,   is   cut   out   in  pieces   by 


Tunnel  Intersection  at  Jackson  Boulevard  and  Sherman  Street.  Fig.  4.     Shield  Used  in  Constructing  Trunk  Tunnel. 
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well-earned  reputation  for  acumen  and  energy  as  a 
business  man  he  will  make  the  older  telephone  com- 
pany of  Philadelphia  realize  that  it  has  a  foeman 
worthy   of   its   steel. 


The  Geneva  Illuminating  company  of  Cleveland, 
Ohio,  has  been  incorporated,  with  capital  of  $20,- 
000,  by  Alonzo  M.  Snyder,  Robert  Grosser  and 
others. 


to  carry  the  work  into  the  drift.  This  shield  is 
driven  forward  by  a  30-ton  jack-screw,  which  is 
operated  by  an  electric  motor.  The  channels  and 
I-beams  are  30  feet  in  length,  and  as  they  are  driven 
forward  the  clay  within  the  shield  is  removed  and 
the  permanent  cement  construction  put  in.  The 
shield  is  supported  by  a  falsework  of  steel  cross- 
beams, as  show^n  in  Fig.  4,  which  is  a  reproduction 
of  a   photograph   taken   in   the  trunk   tunnel    under 


curved  knives  and  is  taken  to  the  headings  by  small 
cars  drawn  by  mules.  There  the  cars  are  lifted 
to  the  surface  and  dumped  into  wagons  on  the  street 
during  the  evening  and  night  hours,  so  that  the  daj'- 
time  traffic  of  the  streets  is  not  interrupted.  At 
present  these  wagons  are  hauled  to  the  Randolph 
street  viaduct,  on  the  lake  shore,  where  a  filling-in 
process  is  going  on,-  and  there  rolled  onto  small 
flat    cars,    which    are   pushed    along  a    track   to   the 
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dumping  place,  a  half  mile  distant.  By  means  of 
a  crane  and  a  mechanical  device  the  sides  and  ends 
of  the  wagon  box  are  taken  off,  and  then  the  bottom 
of  the  wagon  box  is  lifted  bodily  with  its  load  of 
clay  by  the  crane  and  swung  around  to  be  dumped. 
This  work  of  removing  the  clay  from  the  tunnel 
is  soon  to  be  improved  upon.  The  Illinois  company 
has  leased  a  dock  and  piece  of  land  on  the  South 
Branch  of  the  Chicago  River  and  Congress  street. 
From  this  point  an  inclined  shaft  has  been  sunk 
to  meet  the  tunnel  under  Congress  street.  This  shaft 
is  122  feet  long  and  is  built  with  a  30  per  cent,  grade. 
Its  portal  is  illustrated  in  Fig.  5.  The  cars  will  be 
hauled  up  this  shaft  from  the  tunnel  by  means  of 
an  electrically  driven  conveying  apparatus  and 
dumped  onto  a  scow  at  the  dock,  the  scow  then 
being  taken  out  into  the  lake  and  dumped.  As  soon 
as  the  track  equipment   is  completed  at  the  end  of 


FIG.    3.       PROGRESS     OF    ILLINOIS     TELEPHONE     COMPANY  S 
WORK. — CROSS-SKCTION    OF   TRUNK  TUNNEL. 

the  shaft  and  all  the  tunnels  underneath  are  inter- 
connected all  the  clay  will  be  removed  at  this  point, 
which  will  greatly  expedite  the  construction  work. 

The  telephone  cables  in  the  smaller  tunnels  are  to 
be  carried  on  iron  brackets  driven  into  the  walls, 
the  capacity  of  these  tunnels  being  7,000  telephones, 
or  14,000  wires.  In  the  trunk  tunnels  the  cables,  of 
200  pairs,  will  be  supported  as  shown  in  Fig.  3,  the 
capacity  of  this  size  of  tunnel  being  25,000  tele- 
phones, or  50,000  wires.  The  wires  to  the  buildings 
will  be  carried  up  in  small  laterals,  about  three  feet 
in  diameter.  These  laterals  will  leave  the  tunnels 
near  the  top  and  run  in  diagonal  directions  to  the 
alleys  between  the  buildings.  From  these  points  the 
buildings  on  both  sides  will  be  wired. 

As  has  been  stated  in  the  Western  Electrician 
before,  the  Illinois  Telephone  and  Telegraph  com- 
pany plans  to  install  in  each  office  and  store  a  tele- 
phone free  of  charge,  provided  the  permissions  of 
the  tenant  and  owner  are  received.  The  telephones 
can  be  used  as  frequently  as  may  be  desired,  and  a 
charge  of  five  cents  for  each  outgoing  call  will  be 
made,  the  number  of  calls  being  registered  in  the 
central  exchange  by  means  of  a  small  meter  at- 
tached to  each  subscriber's  circuit.  When  the  num- 
ber of  calls  amounts  to  a  charge  of  $85  no  extra 
charge  will  be  made  for  the  rest  of  the  year,  as  that 
is  the  maximum  charge  to  be  made. 

The  company's  officers  have  announced  that  be- 
fore May  1st  a  force  of  400  men  will  be  put  to  work 
wiring  the  tunnels  and  buildings  and  that  by  Septem- 
ber or  October  they  fully  expect  to  have  an  ex- 
change of  10,000  telephones  in  operation  in  the  dis- 
trict bounded  by  Chicago  avenue,  Halsted  street, 
Twelfth  street  and  the  lake.  Options  are  now  held 
on  a  number  of  buildings  for  a  central  exchange,  and 
as  soon  as  the  selection  is  made  active  work  on  the 
installation  of  the  switchboard  will   be   commenced. 

It  is  planned  to  have  this  exchange  building  on 
the  line  of  the  trunk  tunnel,  connection  with  which 
will  be  made  by  means  of  a  shaft,  so  that  the  preb- 
cnt  headings  can  be  closed.  After  the  first  installa- 
tion of  instruments  is  perfected,  the  company  says 
it  will  continue  the  development  of  the  system  and 
install  25,000  in  the  district  mentioned  above.  Fol- 
lowing that,  tlie  lines  will  be  extended  to  all  parts 
of  the  city,  an  ultimate  installation  of  no  less  than 
200,000  telephones  being  planned. 

President  A.  G.  Wheeler  of  the  Illinois  company 
says  there  is  no  reason  why  telephones  cannot  be 
installed  In  offices,  stores  and  residences  in  the  same 
manner  as  are  gas  meters,  the  subscribers  paying 
only  as  the  instruments  are  used,  at  the  rate  of  five 
cents  a  call.  As  already  stated,  the  maximum  charge 
for  business  instruments  will  be  $Ss  a  year  and 
for  residences   the   rate   will   be  $50   a  year.     These 


rates  are  considerably  less  than  the  usual  rates  now 
charged  in  Chicago. 

Automatic   Telephone    Service. 

The  instruments  to  be  installed  will  be  of  the 
Strowger  type,  with  an  automatic  switchboard.  The 
group  of  capitalists  that  is  financing  the  Illinois 
Telephone  and  Telegraph  company  has  organised 
the  Automatic  Electric  company  and  bought  the 
Strowger  patent  rights  for  this  country.  An  order 
has  been  placed  by  the  Illinois  company  with  the 
Automatic  company  for  25,000  instruments  aod  the 
corresponding  switchboard  equipment  for  the  Chi- 
cago installation,  and  work  is  now  in  progress  on 
this  order.  The  Strowger  system  is  claimed  to  give 
an  absolute  secret  service,  and  it  is  said  to  do  away 
with  the  delays  and  annoyances  of  the  manual  switch- 
board. The  expense  of  maintenance  will  be  reduced, 
as  no  operators  arc  required. 

For  the  Chicago  installation  a  variety  of  sub- 
scribers' instruments  will  be  installed,  according  to 
the  demands  of  the  service.  The  usual  type  of 
instrument  will  be  a  compact  wall  set,  comprising 
the  bells,  transmitter,  receiver,  induction  coil,  dry 
battery  and  selective  calling  apparatus.  On  the  front 
of  the  box  is  a  metal  disk  or  dial,  which  has  along 
its  edge  on  one  side  10  holes,  numbered  consecu- 
tively from  I  to  0.  To  call  a  number,  543,  for  ex- 
ample, the  receiver  is  first  removed  from  its  hook 
and  the  finger  put  in  slot  5  and  pulled  down  to 
a  stop  at  the  bottom.  The  dial  is  allowed  to  .rotate 
back  and  the  operation  is  then  repeated  for  the  num- 
bers 4  and  3.  A  push  button  on  the  front  of  the 
instrument  is  then  pressed  and  the  connection  is 
made  directly  with  the  subscriber  desired.  If  the 
line  desired  is  in  use  a  busy  signal  is  sounded. 
When  the  conversation  is  ended  the  receiver  is  hung 
up,  which  operation  releases  the  switch  mechanism 
at   the   exchange    and   cuts    out   the  line. 

The  switchboard  mechanism  is  complicated.  At 
the  central  station  the  line  wires   (metallic  circuits) 


FIG.    6.        PROGRESS   OF   ILLINOIS   TELEPHONE   COMPANY'S 

WORK, — AUTOMATIC   SWITCH    TO    EB    USED    AT 

CENTRAL     EXCHANGE. 

are  arranged  in  rows  in  definite  order.  Over  the 
terminals  of  branches  from  these  wires,  from  the 
exchange  apparatus  of  each  subscriber,  is  placed 
transversely  a  vertical  shaft,  which,  by  a  suitable 
arrangement  of  relays,  ratchets  and  levers,  has  both 
a  rotary  and  a  longitudinal  motion  under  impulses 
coming  from  a  common  battery  or  other  source  of 
energy.  Each  of  these  shafts  carries  a  series  of 
arms  set  upon  it  spirally  and  occupying  different 
relative  radial  positions  on  its  circumference.  These 
contact  arms  revolve  in  front  of  and  come  into  con- 
tact with  the  rows  of  contacts  which  are  arranged 
on  semi-circular  plates  in  sets  of  10,  with  10  rows 
in  a  set.     One  of  these  selective   switching  arrange- 


ments is  illustrated  in  Fig.  6.  On  a  large  board 
each  subscriber's  line  will  be  provided  with  one 
of  these  switches  and  an  additional  number  of 
switches,  which  will  be  equivalent  to  10  per  cent. 
of  the  total  number  of  subscribers,  will  be  installed 
for  connecting  purposes.  The  switch  arms  of  these 
switches  are  lifted  and  revolved  to  the  desired  con- 
tact points  in  accordance  with  the  impulses  sent 
in  from  the  subscriber's  telephone.  For  a  1,000- 
hnc  exchange  the  first  signal  sent  in  from  a  sub- 
scriber's station  connects  the  calling  line  to  one  of 
10  or  more  trunk  lines,  all  of  which  lead  to  groups 
of  instruments  containing  100  in  each.  The  remain- 
ing signals  select  from  this  group  the  telephone 
number  desired.  For  exchanges  of  over  1,000  lines 
the  selective  system  is  similarly  extended.     For  the 


FIG.    5.      PROGRESS    OF    ILLINOIS    TELEPHONE   COMPANY'S 
WORK. — iPORTAL   OF   CONGRESS   STREET   INCLINE. 

Chicago  exchange  the  switches  are  being  mounted  in 
rows  of  25  and  will  be  set  up  several  rows  high 
and   enclosed  with  glass   cases. 

For  the  convenience  of  its  employes  and  officers 
the  Illinois  company  has  now  in  operation  an  ex- 
change of  150  lines  operating  on  the  Strowger  sys- 
tem. About  40  of  the  instruments  are  located  in 
the  tunnels  and  various  headings,  the  remainder  con- 
necting the  different  offices  of  the  company.  The 
switchboard  is  located  in  the  Rookery  building,  and 
the  wires  are  temporarily  strung  overhead. 

Telephone  men  will  watch  with  great  interest  the 
practical  operation  of  this  automatic  system  on  a 
large   scale. 


Government    Meter    Testing  in    Russia. 

By  a  decree  of  the  Russian  government,  after 
January  i,  1903,  only  such  types  of  electric  meters 
will  have  official  recognition  in  Russia  as  have  been 
tested  and  approved  by  the  Department  for  Meas- 
ures and  Weights  of  the  Ministry  of  Finance. 
However,  types  of  meters  which  have  been  known 
and  used  in  Russia  previous  to  January  i,  1903,  and 
which  later  on  may  be  rejected  by  the  Department 
for  Measures  and  Weights,  will  nevertheless  be 
acknowledged  by  the  Russian  authorities  as  standard 
and    permissible    till    January    i,    190S. 

The  testing  of  the  meters  by  the  Department  for 
Measures  and  Weights  will  be  of  a  practical  nature, 
having  reference  to  the  behavior  of  the  instrument 
under  the  varying  conditions  to  which  It  might  be 
subjected  in  practice.  Material  and  workmanship 
will  cilso  be  examined.  Manufacturers  who  wish 
the  use  of  their  instruments  to  be  sanctioned  in 
Russia  are  required  to  send  to  the  Department  for 
Measures  and  Weights  for  the  test  at  least  five 
instruments,  with  a  description  and  drawings  of  the 
mechanism.  The  test  must  be  made  by  the  De- 
partment for  Measures  and  Weights  within  six 
months,  and  in  case  of  approval  the  owner  will 
receive  an  official  certificate  admitting  his  device 
for  use  In  Russia. 

Meters  sent  for  test  must  be  plainly  marked  with 
the  name  of  the  manufacturer,  the  number  of  the 
meJer,  its  capacity  (as,  for  instance,  50  amperes  at 
100  volts)  ;  whether  for  alternating  or  direct  cur- 
rent ;  If  the  former,  the  number  of  cycles,  and  also 
an  explanation  of  the  reading  of  the  dial,  whether 
for  hectowatt-hours,  kilowatt-hours,  ampere-hours, 
or  the  like. 

All  meters  must  be  dustproof.  Meters  with  mo- 
tors must  have  a  mechanism  showing  the  number 
of  revolutions.  A  small  fee  is  charged  for  making 
the    test. 


Surveys  are  now  being  made  for  the  proposed 
electric  railroad  throughout  Central  Kentucky  which, 
is  to  be  built  by  the  Consolidated  Traction  com- 
pany, a  concern  capitalized  at  $7,000,000,  and  headed 
by  Senator  George  B.  Davis  of  Detroit,  chief  backer 
of  a  company  of  Detroit,  Chicago  and  New  York 
capitalists. 
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TELEPHONE    ASSOCIATIONS    OF    THE    MIDDLE    WEST. 


It  is  a  characteristic  of  the  Independent  telephone 
movement  tliat  the  Bell  policy  of  secretiveness  is 
absolutely  discarded.  One  of  the  greatest  sources 
of  strength  of  the  competitive  service  is  that  it  is 
anti-monopoly — of  the  people  and  for  the  people. 
As  a  logical  sequence  of  this  trait,  and  also  for 
extension  of  work  and  the  common  defense,  the 
Independents  were  drawn  together  for  mutual  help- 
fulness almost  from  the  inception  of  the  movement. 
They  organized  societies  and  revived  the  telephone 
convention,  abandoned  by  the  Bell  interests  12  year.? 
ago.  They  took  the 
public  into  their 
confidence  and  dis- 
cussed rates  and 
methods  with  per- 
fect freedom.  By 
this  means  the 
moveniient  w  a  s 
greatly  benefited ; 
the  operators  be- 
c  a  m  e  personally 
acquainted  w  i  t  h 
one  another  and 
effected  means  of 
co-operation,  a  n  d 
the  strength  of  the 
telephone  opposi- 
tion, in  various 
localities  and 
throughout  the 
country,  was  re- 
vealed to  all  in  impressive  fashion  through  the  me- 
dium of  the  reports  in  the  technical  and  daily  press, 
as  well  as  by  the  spoken  testimony  of  the  large  com- 
pany of  participants   in   the   meetings. 

It  is  particularly  appropriate,  when  the  formation 
of  a  western  interstate  Independent  telephone  asso- 
ciation is  under  discussion,  to  say  something  of  the 
men  who  conduct  the  affairs  of  the  telephone  asso- 
ciations of  the  seven  states  constituting  the  territory 
which  the  proposed  new  association  may  cover. 
These  states  are  Kentucky,  Illinois,  Indiana,  Iowa, 
Michigan,  Missouri  and  Wisconsin.  The  officers  of 
the  telephone  associations  in  these  states  constitute 
a  representative  body  of  telephone  men.  Many  of 
them  are  men  of  national  reputation,  and  all  of 
them  have  labored  manfully  for  the  extension  and 
popularizing    of    the    telephone    service.     They    are 


strumcnls.  Besides  being  manager  of  the  Owens- 
boro  Home  Telephone  company,  Mr.  Cole  is  secre- 
tarj-  and  manager  of  the  Kentucky  and  Indiana 
Telephone  and  Telegraph  company. 

J.MIES  M.\RET  of  Mount  Vernon  is  the  efficient 
secretary  of  the  state  association,  of  which  he  was 
one  of  the  organizers.  He  is  associated  with  A.  H. 
Bastin  in  exchanges  at  Crab  Orchard,  Stanford, 
Mount  \'ernon,  Lancaster  and  Livingston,  in  Cen- 
tral Kentucky,  which  have  been  very  successful.  He 
is  secretary  of  the   Bastin  Telephone   company. 


electrician  of  the  Decatur  company,  and  may  well 
be  proud  of  his   record. 

Independent  Telephone  Association  of  the 
Western  District  ot  Illinois  has  the  following- 
named  officers :  President,  George  E.  Goodhead, 
Winchester;  secretary,  James  A.  Fletcher,  Modesto; 
treasurer,    E.   J.   Huff,    Girard. 

J.\siES  A.  Fletcher  of  Modesto,  formerly  of  Car- 
linville,  is  a  moving  spirit  of  the  Western  District 
association,  which  he  organized  in  1899.  Mr. 
Fletcher    has    been    interested    in   telephone    matters 


.  Bishop,  President. 


H.  K.  Cole,  Vice-president. 


James  Maret,  Secretary. 


John  A.  Armstrong. 


David  Prewitt. 


Dr.  I.  A.  Lumpkin,  President.  F.  H.  Stamper,  Vice-president, 

ILLINOIS  TELEPHONE   ASSOCIATION. 

really    public    benefactors,    although,    of   course,    en-  F.  H, 

gaged  in  business  as  business  men.  As  may  be  work  i 
judged  by  the  portraits  presented  Iierewith,  they 
form  a  group  of  sturdy  and  substantial  citizens.  In 
the  following  list  the  names  of  all  officers  in  the 
telephone  associations  of  the  seven  states  are  given, 
together  wnth  very  brief  sketches  of  those  whose 
pictures    are    presented. 

Kentucky  Telephone  Association — The  officers 
of  this  association  are:  President,  P...  V.  Bishop, 
Cynthiana;  vice-president,  H.  K.  Cole,  Owensboro; 
secretary  and  treasurer,  James  Maret,  Mount  Ver- 
non ;  attorne}-,  D.  L.  Pendleton,  Winchester ;  execu- 
tive committee,  J.  A.  Armstrong  of  Louisville.  R. 
V.  Bishop  of  C^'nthiana,  A.  H.  Bastin  of  Lancaster, 
David  Prewitt  of  Pinegrove  and  James  Maret  of 
Mount  Vernon. 

R.  V.  Bishop,  the  president,  organized  the  Cyn- 
thiana Telephone  company  in  April,  iSg6.  and  was 
elected  secretary'  and  treasurer  of  that  company. 
In  1900  he  organized  the  Frankfort  Telephone  com- 
pany, of  which  he  is  president.  He  became  a  mem- 
ber of  the  executive  committee  of  the  state  associ- 
ation in  i8gg  and  was  elected  president  in  1900.  be- 
ing re-elected  last  October. 

H.  KL  Cole,  the  vice-president,  entered  the  Inde- 
pendent field  in  1894,  building  the  first  large  ex- 
change (at  Owensboro)  in  the  state  of  Kentuck>'. 
.\t  the  present  time,  in  that  section  of  the  state,  the 
Independent  telephones  far  outnumber  the  Bell  in- 


KENTUCKY  TELEPHONE   ASSOCIATION. 

John  A.  -A.rmstrong  is  a  well-known  telephone 
man  of  Louisville,  w^here  he  is  president  of  the 
Louisville  Home  Telephone  company.  He  is  chairman 
of  the  executive  committee  of  the  state  association. 
David  Prewitt,  also  of  the  execmive  committee, 
hails  from  Pinegrove,  in  the  Blue  Grass  region,  and 
has  been  in  the  telephone  business  four  years.  He 
is  a  director  in  the  Old  Kentucky  Telephone  and 
Telegraph  company,  doing  business  in  the  counties 
of  Clark  and  Montgomery. 

Illinois  Telephone  Association. ^This  associa- 
tion has  these  officers;  President,  Dr.  I.  A.  Lump- 
kin, Mattoon ;  vice-president,  F.  H.  Stamper,  Ben- 
ton ;  secretary  and  treasurer,  W.  B.  Burke.  Decatur. 
Dr.  I.  A.  Lumpkin,  president  of  the  state  asso- 
ciation, is  so  well  known  that  an  extended  sketch 
is    unnecessary.     He    is    president    of    the    Mattoon 

TelephorLe  c  o  m  - 
pany,  one  of  the 
most  prosperous 
Independent  comc 
panies  of  the  state, 
and  also  of  the 
Coles  County  Tele- 
phone company. 
Dr.  Lumpkin  is  a 
wheelhorse  of  the 
Independent  move- 
ment In  Illinois, 
with  which  his 
interests  and  sym- 
pathies are  act,- 
ively  engaged.  He 
is  also  warmly 
interested  in  the 
interstate  p  r  ej- 
ect. 
Stamper  of  Benton  is  engaged  In  telephone 
Hamilton,  Franklin,  Perry  and  Jellerson 
counties.  He  is  an  energetic  young  business  man 
and  first  engaged  in  telephony  In  Benton  in  1897. 

W.  B.  Burke;  the  secretary  and  treasurer  of  the 
state  association,  has  made  a  success  of  the  Macon 
County  Telephone  company  of  Decatur.  Under  his 
management.  In  the  last  four  years,  the  business  of 
the  exchange  has  increased  from  550  to  1,000  sub- 
scribers. From  10  cents  on  the  dollar  the  stock  has 
risen  in  value  to  $1.50.     Mr.  Burke  is  manager  and 


James  A.  Fletcher.  Secretary. 
WESTERN     XLLINOIS  ASSOCIA- 
TION. 


W.  B.  Eurlie,  Secretary. 


G.  A.  Kienle,  President. 


C.  D.  Knoefel,  Vice-president. 
SOUTHERN  INDIANA  ASSOCIATION, 


for  several  years  and  has  been  an  enthusiastic  ad- 
herent   of   the    Independent    movement. 

Independent  Telephone  Association  of  South- 
ern Indiana.^The  officers  of  this  association  are: 
President,  G.  A.  Kienle,  Huntlngburgh ;  vice-presi- 
dent, C.  D.  Knoefel,  New  Albany;  secretary,  E. 
\V.  Pickhardt,  Huntlngburgh ;  treasurer,  T.  M. 
Thorn,   Lamar. 

G.  A.  Kienle  was  one  of  the  organizers  of  the 
Huntlngburgh  Telephone  company  In  1899.  Last 
fall  this  company  was 
'Consolidated  with  the 
Dubois  County  Tele- 
phone company,  which 
now  operates  seven  ex- 
changes and  serves 
over  650  subscribers. 
Mr.  Kienle  was  largely 
instrumental  in  form- 
ing the  Southern  In- 
diana association  and 
was  fittingly  rewarded 
with  the  presidency. 

Charles  D.  Knoefel 
organized  the  Home 
Telephone  company  of 
New  Albany  in  1S9S. 
He  has  been  president 
and  the  principal  owner 
of  that  company  since 
that  time.  This  com- 
pany Is  a  thriving  one  and  supplies  service  to  about 
2.000  instruments  at  rates  of  $1.50  and  $2.50  a  month. 
E.  W.  Pickhardt  of  Huntlngburgh  has  been  an 
associate  of  G.  A.  Kienle  in  the  Huntlngburgh  Tele- 
phone company  and  the  Dubois  County  Telephone 
company.  The  two  gentlemen  have  worked  to- 
gether, and  much  of  the  success  of  the  movement 
in    Dubois    County   is    due   to   their   efforts. 

Indiana  Mutual   Telephone  Association The 

officers  of  this  Important  association  are  as  follows: 
President,  L.  A.  Frazee,  Connersvllle ;  vice-presi- 
dent, C.  M.  Zion,  Lebanon;  secretary,  Harry  B. 
Gates,  Indianapolis ;  e-xecutive  and  legislative  com- 
mittees, George  W.  Beers  of  Fort  Wayne,  A.  H. 
Nordyke  of  Indianapolis,  A.  F.  Ramsey  of  Craw- 
fordsville,  Hugh  Dougherty  of  Bluffton,  Henry  A. 
Taylor  of  Lafayette,   S.   P.   Sheerin  of  Indianapolis, 

James  P.  Good- 
rich of  Winches- 
ter, Perry  J.  Free- 
man of  Richmond. 
L.  A.  Frazee, 
secretary  and  treas- 
urer of  the  Con- 
nersvllle T  e  1  e  - 
phone  company,  is 
president  of  the 
state  association. 
He  has  made  his 
company,  of 
which  he  is  the 
majority  stock- 
holder,  one  of  the 
most  successful  in 
the  state.  The 
stock  pays  10  per 
cent,  and  is  in  de- 
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of  the  United 
States.  Mr. 
Sheerin  is  heavily 
interested  in  Inde- 
pendent telephone 
properties  and  is 
entirely  satisfied 
with  his  invest- 
ments— and  so  are 
his    associates. 

James  P.  Good- 
rich is  a  lawyer  at 
Winchester.  He  is 
the  largest  stock- 
holder in  two  good 
companies  —  the 
Winchester  Tele- 
phone company, 


George  W.  Beers. 


Hirgb  Dougherty,  S.  P.  Sheerin. 

INDIANA    MUTUAL   TELEPHONE    ASSOCIATION. 


J.  P.  Goodrich, 


niand.     Mr.  Frazee  has  been   closely  identified  with 
the  growth  of  Independent  telephony  in  Indiana. 

Charles  M.  Zion,  the  vice-president  of  the  state 
association,  is  a  practicing  lawyer,  but  was  president 
of  the  Lebanon  Telephone  company  from  its  organ- 
ization in  1894  until  November  last,  and  is  still  a 
director  and  large  stockholder  in  the  company. 
This  company  now  stands  as  the  oldest 
Independent  telephone  company  in  Indiana 
and  has  been   successful    from  the  start. 

Harry  B.  Gates  is  the  secretary  of  the 
New  Telephone  company  of  Indianapolis, 
one  of  the  most  important  in  the  country, 
and  has  been  since  its  organization  in  iSgS. 
He  promoted  this  company  and  has  been 
prominently  identified  with  the  telephone 
movement   in    Central    Indiana    since    1896. 

George  W.  Beers  of  Fort  Wayne  has 
played  a  not  unimportant  part  in  the  com- 
petitive telephone  movement  in  the  United 
States,  having  been  identified  with  such 
companies  as  the  New  Long-distance  Tele- 
phone company  of  Indianaoolis.  the  Tele- 
phone, Telegraph  and  Cable  company  of 
New  York  and  others.  He  is  a  member 
of  the  advisory  board  of  the  Independent 
Telephone  Association  of  the  United  States. 

Hugh  Dougherty  of  Bluffton  is  a  well-known 
figure  in  Independent  telephone  circles,  where  his 
counsel  is  highly  regarded.  He  is  president  of  the 
United  Telephone  company  of  Bluffton,  director  in 
the  New  Long-distance  Telephone  company  of  In- 
dianapolis and  a  member  of  the  advisory  board  of 
the  Independent  Telephone  Association  of  the  United 
States. 

S.  P.  Sheerin  of  Indianapolis  is  one  of  the  most 
sagacious,  best-known  and  best-liked  of  Independ- 
ent telephone  men.  He  is  president  of  the  New 
Long-distance  Telephone  company  of  Indianapolis, 
vice-president  and  general  manager  of  the  New 
Telephone  company  of  the  same  city  and  is  inter- 
ested in  other  telephonic  enterprises.  He  is  also 
secretary  of  the  Independent  Telephone  Association 


with  400  subscribers,  and  the  Eastern  Indiana  Tele- 
phone company,  with  200  miles  of  toll  line. 

Iowa  Telephone  Association — Officers  of  this 
association  have  been  elected  recently  as  follows : 
President,  U.  S.  Alderman.  Nevada;  vice-president. 
Dr.  H.  S.  Herr,  Ottumwa  :  secretary  and  treasurer, 
Charles    C.    Deering.    Boone ;    executive    committee. 


County  Telephone  company  and  also  of  the  Boone 
and  Marshalltown  Telephone  company.  He  has  been 
secretary  and  treasurer  of  the  state  association  for 
three  years  and  is  a  capable  and  obliging  official. 

George  N.  Bandy  of  Perry  has  been  engaged  in 
telephone  enterprises  since  1894.  He  built  an  ex- 
change in  Perry  in  1895.  The  business  expanded 
after  the  manner  of  well-managed  telephone  prop- 
erties. Mr.  Bandy  is  now  president  and  general 
manager  of  the  Hawkeye  Telephone  company,  with 
headquarters  at  Perry.  He  lays  claim,  and  appar- 
ently with  good  reason,  to  the  honor  of  having  first 
suggested  the  Maltese  cross  emblem  now  so  widely 
used   by  Independent  telephone   companies. 

Southeastern  Towa  Independent  Telephone  As- 
sociation— The  officers  of  this  association  are: 
President,  C.  B.  Dobie,  Sigourney;  vice-president, 
J.  C.  Thorne.  Fairfield  :  secretary  and  treas- 
urer. C.  M-  McFatridge,  Moravia  ;  executive 
committee,  H.  E.  Pancost  of  Ottumwa, 
W.  D.  Dinsmore  of  Oskaloosa,  W.  H.  Fow- 
ler of  Pella. 

C.  B.  DoBiE,  the  president,  is  manager  of 
the  People's  Telephone  company  of  Sigour- 
ney. He  is  a  firm  believer  in  Independent 
telephony  and  says  that  the  members  of  his 
association  stand  as  a  unit,  having  no  use 
for  deserters  to  the  enemy's  camp. 

C.  M.  McFatridge,  the  secretary,  is  the 
owner  of  the  Moravia  Telephone  company 
and  has  been  in  the  telephone  business  for 
five  years.     Mr.  McFatridge  says  that  Bell 
telephones  are  practically  things  of  the  past 
in  his  neighborhood.     He  says  that  his  toll- 
line  mileage  may  not  be  as  large  as  that  of 
some  other  Independent  concerns,  "but  we 
talk  as  loud  as  any  of  them." 
H.    E.    Pancost    of    Ottumwa    is    the    manager 
of    the    Ottumwa    Telephone    company.       This      is 
a    flourishing    concern,    with    lines    reaching   to   the 
county  seats  of  all  adjoining  counties,  as  well  as  to 
Des  Moines,  the  capital  of  the  state. 

W.  H.  Fowler  is  the  owner  of  a  small  exchange 
at  Pella.     The  business  is  growing  rapidly,  and  Mr. 


V.  S.  Alderman,  President 
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George  N.  Bandy. 


H.  C.  Raney  of  Fairfield,  Charles  Kirk  of  Chariton, 
J.  S.  Bellamy  of  Knoxville,  George  N.  Bandy  of 
Perry. 

U.  S.  Alderman  was  elected  president  of  the  as- 
sociation at  the  meeting  of  last  month.  He  is  a 
lawyer  in  Nevada,  and  identified  with  the  Nevada 
Mutual  Telephone  company.  He  is  a  prominent 
telephone  man  in  the  central  part  of  the  state. 

Dr.  Henry  S.  Herr  is  a  physician  who  went  into 
the  telephone  business  as  an  investment.  He  is 
tlie  largest  stockholder  in  the  Ottumwa  Telephone 
company,  which  is  building  a  fine  new  central-en- 
ergy exchange.  He  is  also  engaged  in  the  tele- 
phone-construction  business. 

Charles  C.  Deering,  secretary  and  treasurer  of 
Ihe  Iowa  state  association,  is  manager  of  the  Boone 


Fowler    believes    that    his    motto,    "A    telephone    in 
every  house,"  will  soon  be  realized. 

Michig-an  Independent  Telephone  Association. 
— Last  month  this  influential  organization  elected 
the  following-named  officers :  President,  J.  B. 
Ware,  Detroit ;  vice-president,  R.  B.  McPherson, 
Howell :  secretary,  C.  F.  Brown,  Alma ;  treasurer. 
R.  F.  Johnson,  Saginaw;  executive  council,  E.  B. 
Fisher  of  Grand  Rapids,  John  Robinson  of  Benton 
Harbor,  W.  O.  Hunt  of  Adrian.  Albert  G.  Griggs 
of  Pontiac. 

Joseph  B.  Ware,  the  president  of  the  Michigan 
association,  is  recognized  as  a  leading  exponent  of 
Independent  telephony.  At  present  manager  of  the 
People's  Telephone  company  of  Detroit,  which  is 
planning  a  great  system,  he  was  for  six  years  iden- 
tified as  manager  with  the  Citizens'  com- 
pany of  Grand  Rapids,  which  has  operated 
and  is  operating  one  of  the  largest  and  most 
successful  of  the  Independent  exchanges. 
He  is  both  progressive  and  aggressive  and 
has  a  wide  acquaintance  among  telephone 
men.  He  organized  the  state  association 
and  has  been  regularly  elected  as  its  presi- 
dent ever  since.  He  is  also  first  assistant 
secretary  of  the  national  organization. 

R.  B.  McPherson  of  Howell,  the  vice- 
president  of  the  state  association,  is  presi- 
dent of  the  Livingston  Home  Telephone 
company.  This  company  has  an  exchange 
at  Howell  and  makes  connections  at  Byron 
with  the  Union  Telephone  company  and  at 
Lansing  with  the  Citizens'  Telephone  com- 
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prominent  Independents  of  Michigan.  He  is  secretary 
and  general  manager  of  the  Valley  Telephone  com- 
pany of  Saginaw  and  has  been  so  since  1S97.  This 
company  owns  exchanges  at  Saginaw.  Bay  City  and 
Flint,  and  toll  lines  in  four  counties  tributary,  hav- 
ing 3.300  telephones  and  something  over  200  miles 
of  toll  line  in  operation.  Mr.  Johnson  has  been  a 
member  of  the  executive  committee  of  the  Michigan 
association  since  its  organization,  and  was  elected 
treasurer  at  its  last  meeting.  He  is  regarded  by 
his  associates  as  an  eminently  practical  business 
manager,  with   advanced  ideas. 

E.  B.  Fisher  of  Grand  Rapids  is  one  of  the  best- 
known  Independent  telephone  men  of  the  country. 
He  is  secretary  of  the  prosperous  Citizens'  Tele- 
phone company  of  Grand  Rapids,  secretarv  of  the 
Calhoun  County  Telephone  company  of  Battle 
Creek  and  a  director  of  the  Muskegon  Citizens' 
Telephone  company.  He  has  been  for  several  years 
a  member  of  the  advisory-  board  of  the  national  as- 
sociation, and  has  always  taken  an  influential  part 
in  the  deliberations  of  that  body.  The  Citizens' 
company  of  Grand  Rapids  has  an  authorized  capital 
of  $1,000,000,  of  which  nearly  $800,000  is  paid  in, 
and  it  has  a  flourishing  and  growing  system,  which 
cares  for  a  large  portion  of  the  western  half  of 
Michigan.  It  is  a  thoroughly  Independent  institu- 
tion and  has  no  intention  or  purpose  of  being  other- 
wise. 

W.  O.  Hunt  is  vice-president  of  the  Adrian  Tele- 
phone companj"-.  In  1S96,  when  he  was  mayor  of 
Adrian,  Mr.  Hunt  induced  some  Ohio  friends  to 
put  in  the  first  Independent  exchange  in  Southern 
Michigan  at  Adrian.  He  became  financially  inter- 
ested, and  has  been  the  leading  spirit  in  the  enter- 
prise ever  since.  The  company  has  been  high!}'  suc- 
cessful, having  700  subscribers  connected  at  Adrian 
and  the  county  as  well  covered  as  any  county  in  the 
state. 

Albert  G.  Griggs  is  the  secretary  of  the  Oakland 
County  Telephone  company  of  Pontiac.  He  is  also 
registrar  of  deeds  of  Oakland  County. 


R.  F.  Johnson,  Treasurer.  E.  B.  Fisher. 

MICHIGAN    INDEPENDENT    TELEPHONE    ASSOCIATION. 

Interstate  Telephone  Association  (of  Missouri, 
Kansas,  Arkansas  and  Indian  Territory). — The 
officers  of  this  association  are :  President,  Fred 
BaSom,  Joplin,  Mo. ;  vice-president.  E.  H.  Berry, 
Atchison,  Kan.;  treasurer,  G.  A.  Wadleigh,  Joplin, 
i\Io. ;  secretary,  George  R.  Armstrong,  Peirce  City, 
Mo.' 

Fred  BaSom  of  Joplin,  the  president  of  this  as- 
sociation, is  president  of  the  Joplin  Telephone  com- 
pany, wliich  is  building  a  new  and  up-to-date  ex- 
cliange.  Mr.  BaSom  is  a  lawyer  of  large  practice, 
but  has  found  time  to  devote  much  attention  to  the 
Independent  telephone  business  of  Joplin  and  the 
surroundng  countr\'.  He  has  done  much  in  his  lo- 
cality for  the  industry,  in  which,  he  is  a  firm  be- 
liever. 

George  R.  Armstrong  of  Peirce  City,  the  secre- 
tary, built  the  first  Independent  telephone  exchange 
in  Missouri.  He  was  twice  closed  up  by  the  Bell 
people.  He  was  later  president  and  general  man- 
ager of  the  Southern  Missouri  Telephone  company, 
now  merged  in  the  Southwest  Missouri  Telephone 
company,   in  which   Mr.  Armstrong  is  a  director. 

Missouri  Independent  Telephone  Association. 
— Of  this  organization  John  Enoch  of  St.  Charles 
is  president  and  George  R.  Armstrong  of  Peirce 
City  is  vice-president.  Theodore  Gary  of  Macon 
is    secretary   and  treasurer. 

Independent  Telephone  Association  ofWiscon- 
sin.— This  strong  and  active  association  has  the 
following-named  officers :  President,  Richard  Val- 
entine, Janesville;  vice-president,  H.  G.  Slater, 
Waupaca;  secretary  and  treasurer,  H.  C.  Winter, 
Madison ;  executive  committee,  W.  J.  Bell  of  Bara- 
boo,  C.  W.  Twining  of  Monroe,  F.  H.  Sweet  of 
Fond  du  Lac,  J.  C.  Harper  of  Madison,  B.  R. 
Lewis  of  Rhinelander,  John  M.  Baer  of  Appleton, 
J.  G.  Gaveney  of  Arcadia,  H.  H.  Stewart  of  West 
Superior. 

Richard  Valentine,  the  recently  elected  presi- 
dent  of  the   Wisconsin  association,   is  the  secretary 
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and  treasurer  of  the  Rock  County  Telephone  com- 
pany of  Janesville.  Mr.  Valentine  is  one  of  the 
influential  members  of  the  association  and  a  re- 
spected and  substantial  citizen  of  Janesville.  His 
company  is  one  of  the  best  in   the  state. 

H.  G.  Slater  of  Waupaca  built  his  first  telephone 
line  in  St.  Peter,  Minn.,  in  1897.  In  1900  he  com- 
menced the  erection  of  his  present  plant  in  Waupaca. 
Wis.  He  has  now  a  good  business,  which  is  steadily 
growing.     He  has  never  had  a  contract  with  a   sub- 
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scriber;   never   collected  a   subscription   in   advance 
and   has    never   lost   but   one   subscriber. 

H.  C.  Winter,  the  secretary  and  treasurer  of  the 
Wisconsin  association,  is  secretary  of  the  Dane 
County  Telephone  company  of  Madison.  The  ex- 
change of  this  company  at  Madison  has  1,500  sub- 
scribers, being  the  largest  Independent  exchange  in 
Wisconsin  and  second  only  to-  the  Bell  exchange 
in  Milwaukee. 

William    J.    Bell    is    manager    of    the    Baraboo 
Telephone  company  and  is  a  well-known  Independ- 
ent.    He    has    organized    several    telephone 
and  electrical  companies. 

C.  W.  Twining  is  prominently  connected 
with  the  Monroe  Telephone  company.  He 
is  keenly  interested  in  the  Independent 
movement  and  is  a  valued  member  of  the 
executive  committee  of  the  state  association. 
B.  R.  Lewis  of  Rhinelander  is  a  business 
man  who  is  interested  in  the  Rhinelander 
Mutual  Telephone  company,  which  has  325 
subscribers.  He  is  also  secretary  of  the 
Oneida  and  Vilas  Counties  Telephone  com- 
pany, which  operates  quite  an  extensive 
system  of  toll  lines  in  the  northern  part 
of  Wisconsin. 

John  C.  Gaveney  of  Arcadia  is  one  of 
the  legal  lights  who  have  become  interested 
in  telephony.  Senator  Gaveney  is  one  of 
the  owners  of  the  Arcadia  Telephone  com- 
pany, which  has  exchanges  at  Galesville, 
Arcadia,  Independence  and  Whitehall,  cov- 
ering, with  its  toll  lines,  parts  pi  three 
counties. 

H.  H.  Stewart  of  West  Superior  was 
manager  of  the  People's  Telephone  com- 
pany of  Superior,  Wis.,  for  three  years, 
but  is  now  president  and  general  manager 
of  the  People's  Telephone  company  of 
Butte,  Mont.  The  latter  company  is  pre- 
paring to  construct  a  first-class  plant  of 
3,000  capacity,  with  connections  to  Ana- 
conda. Helena  and  Great  Falls,  Mont. 


C.  W.  Twining. 
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Four  franchises  have  been  granted  to 
the  Seattle  Electric  company  for  extensions 
of  street-car  lines.  One  of  the  franchises 
granted  provides  for  the  new  cross-town 
line,  which  the  company  has  fought  hard  to 
obtain.  Work  on  this,  as  well  as  other  ex- 
tensions, will  be  promptly  begun. 
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The    W.   J.    Hammer    Telephone    Relay. 

The  reconimendalion  lor  award  of  the  John  Scott 
legacy  medal  and  premium  by  the  Franklin  Institute 
of  Philadelphia  to  William  J.  Hammer  of  New  Vork 
city  for  his  "telephone  relay"  recalls  the  experiments 
in  long-distance  telephone  transmission  which  were 
performed  by  this  well-known  engineer  several  years 
ago.  Mr.  Hammer  delivered  a  lecture  upon  "Edison 
and  His  Inventions"  before  the  Franklin  Institute 
on  February  4,  1889,  and  at  the  time  cf  that  lecture 
he  showed  a  number  of  interesting  experiments,  in 
which  he  employed  three  of  Mr.  Edison's  most  in- 
teresting inventions,  working  in  juxtaposition,  viz., 
the  phonograph,  the  carbon  transmitter  and  his  mo- 
tograph  or  loud-speaking  telephone  receiver. 

The   experiments  which   Mr.  Hammer  made  were 


times,  as  follows:  (i)  Air  waves  produced  by  vi- 
bration of  the  vocal  chords  in  the  speaker's  throat 
or  by  the  cornet.  (2)  Vibration  of  the  glass  dia- 
phragm of  the  phonograph  recorder,  producing  vari- 
ations in  curvature  of  the  diaphragm.  (3)  Varia- 
tion in  longitudinal  stress  of  the  steel  stylus  attached 
to  glass  recording  diaphragm.  (4)  Undulations  in 
the  wax  cylinder  of  the  phonograph.  (5)  Variation 
in  the  longitudinal  stress  of  the  steel  stylus  attached 
to  diaphragm  of  phonograph  reproducer.  (6)  Vibra- 
tion of  the  glass  diaphragm  of  the  phonograph  re- 
producer, producing  \ariations  in  cur\'ature  of  dia- 
phragm. (7)  Sound  waves  through  the  air.  (S) 
Vibrations  of  the  iron  diaphragm  of  the  carbon 
transmitter,  producing  variations  in  curvature  of 
the  diaphragm.     (9)    Varying  pressures  on  the  car- 
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ceiver.  (46)  X'ibralion  of  the  diaphragm  of  the 
motograph  receiver,  producing  variations  in  curvature 
of  tile  diaphragm.  (47)  Sound  waves  through  the 
air.  (4SJ  Translation  of  sound  waves  into  words,  by 
the  auditory  nerves  and  other  mechanism  of  the  ears 
of  the  audience  at  the  Franklin  Institute. 

It  is  interesting  to  note  that  at  the  time  of  the 
lecture,  by  means  of  transmitters  placed  upon  the 
stage,  the  lecture  was  listened  to  by  audiences  in  14 
different  cities.  Music  and  talking  were  transmitted 
ly  the  phonograph  and  telephone  from  the  stage  of 
the  Franklin  Institute  to  Buffalo,  Rochester,  Boston, 
Syracuse,  New  York,  Newark,  Orange  and  elsewhere, 
through  the  courtesy  of  the  Long-distance  Tele- 
phone company,  which  kindly  placed  its  lines  at  Mr. 
Hammer's    disposal    for  these    original    experiments. 
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entirely  original  with  him  and  at  the  time  he  pro- 
posed them  he  was  told  by  various  telephone  and 
other  electrical  men  that  he  had  "bitten  off  more 
than  he  could  chew"  and  that  the  scheme  would  not 
work.  After  he  had  made  the  actual  demonstrations, 
however,  some  of  those  previously  incredulous  said: 
"Certainly.      Why   not?" 

At  the  time  of  his  visit  to  the  Paris  exhibition  of 
1889,  where  he  represented  Mr.  Edison  and  all  of  the 
Edison  interests,  Mr.  Hammer  was  invited  to  re- 
produce these  experiments  under  the  auspices  of  the 
French  and  Belgian  governments,  between  Paris  and 
Brussels.  Owing  to  the  press  of  other  matters,  he 
was  unable  to  accept  this  invitation,  but  reproduced 
certain  of  the  experiments,  together  with  others,  be- 
fore the  electrical  section  of  the  jury  of  the  Paris 
Exhibition,  conducting  the  experiments  between  his 
office  in  the  Electrical  building  and  the  house  of 
Mr.  Louis  Rau,  president  of  the  electrical  section 
and  president  of  the  French  Edison  company.  He 
was  officially  introduced  to  the  French  Academy 
and  the  French  Society  of  Electricians  on  account 
of  these  experiments  in  connection  with  papers  pre- 
sented by  Colonel  George  E.  Gouraud  before  these 
bodies. 

On  February  28,  1901,  Mr.  Hammer  read  a  paper, 
before  the  American  Institute  of  Electrical  Engineers 
on  "Important  European  Electrical  and  Engineering 
Developments  at  the  Close  of  the  Nineteenth  Cen- 
tury." In  connection  with  his  description  of  the 
Poulsen  telephonograph  he  introduced  the  accom- 
panying diagram  showing  his  telephone-relay  experi- 
ments. He  called  attention  to  his  own  experiments 
in  telephone  relaying,  duplexing,  etc.,  because  of  the 
large  amount  of  attention  which  iTas  been  given 
within  the  last  year  or  two  by  inventors  in  employ- 
ing the  phonograph  as  a  telephone  relay,  and  for 
duplexing,  etc. 

The  activity  which  has  developed  within  the  last 
couple  of  years  in  this  direction  decided  the  Frank- 
lin Institute  to  take  the  subject  up,  with  a  view  of 
recognizing  the  originality  and  importance  of  Mr. 
Hammer's  work  of  1889,  which  was  done  under  its 
auspices.  The  matter  has  been  investigated  by  the 
committees  on  science  and  the  arts  of  the  Institute, 
which  has  just  made  the  recommendation  mentioned 
above. 

In  the  experiment  conducted  before  the  Frank- 
lin Institute  in  1889  Mr.  Hammer  employed 
two  Edison  phonographs,  two  Edison  carbon 
transmitting  telephones,  two  Edison  motograph 
receivers,  or  loud-speaking  telephones,  two  sets 
of  induction  coils  and  batteries  and  104  miles 
of  long-distance  telephone  circuit,  six  miles  of  which 
was  underground  and  submarine  cable,  and  98  miles 
of  which  was  wire  strung  on  poles.  The  sounds, 
which  consisted  of  talking,  singing  and  cornet  play- 
ing, were  transmitted  through  the  air  five  times,  and 
were  transmitted  through  no  less  than  15  distinct 
mediums,  from  the  speaker  and  musician  in  New 
York  to  the  audience  in  the  Franklin  Institute  in 
Philadelphia.  These  mediums  included  vocal  chords, 
cornet,  air,  glass,  iron  and  mica  diaphragms,  carbon 
buttons,  styli  of  slcel,  palladium-faced  pens  or 
springs,  hydrogen  gas,  distilled  water,  wax  and 
chalk  cylinders,  copper  wire  and  the  mechanism  of 
the  ear. 

The  physical  characteristics  of  the  sound  waves 
were   changed   during  transmission    no  less  than  48 
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bon  button,  varying  the  resistance  of  the  carbon 
exactly  in  accordance  with  the  number  and  ampli- 
tude of  the  vibrations  of  the  diaphragm.  (10)  Pul- 
satory current  produced  in  the  primary  winding  of 
the  induction  coil,  (il)  Undulating  magnetic  force 
produced  in  the  iron  core  of  the  coil.  (12)  Alter- 
nating electric  currents  in  secondary  winding  of  the 
coil.  (13)  Minute  eddy  currents  appearing  in  copper 
wires  of  the  primary  and  secondary  windings  of 
coil  and  in  the  iron  core  of  the  coil.  (14)  Heat  pro- 
duced  by  eddy  currents.  (15)  Magnetic  hysteresis 
in  iron  core  formed  in  overcoming  molecular  friction 
in  the  iron  caused  by  reversals  of  polarity.  (16) 
Heat  produced  by  hysteresis  in  iron.  (17)  In- 
finitesimal variation  in  length  of  iron  core,  due  to 
magnetizing  currents.  (18)  Moving  electrostatic 
flux  on  the  line,  accompanied  by  or  producing  elec- 
tromagnetic flux  around  the  wire.  (19)  Heat  pro- 
duced by  passage  of  electric  current  through  the 
wire.  (20)  Variation  of  the  coefficient  of  friction 
between  the  surfaces  of  chalk  cylinder  and  palladium- 
faced    pen    or     spring     of    the    motograph    receiver. 

(21)  Electrolytic  action,  causing  evolution  of  hy- 
diogen  and  oxygen  between  the  chalk  cylinder  and 
palladium-faced    spring    of   the   moiiograph    receiver. 

(22)  Electrocapillary  action,  forcing  moisture  to  the 
surface  of  tne  chalk  cylinder  of  motograph  receiver. 

(23)  Variation  in  longitudinal  stress  of  bar  or  spring 
attached  to  mica  diaphragm  of  the  motograph  re- 
ceiver. (24)  Vibration  of  the  diaphragm  of  moto- 
graph receiver,  producing  variations  in  curvature  of 
the  diaphragin.  (25)  Sound  waves  through  the  air. 
{26)  Vibrations  of  glass  diaphragm  of  phonograph 
transmitter,  producing  variations  in  curvature  of 
diaphragm.  (27)  Variation  in  longitudinal  stress  of 
sleel  stylus  attached  to  glass  transmitting  diaphragm. 
(28)  Undulations  hi  wax  cylinder  of  the  phonograph. 
\2g)  Variations  in  longitudinal  stress  of  steel  stylus 
attached  to  glass  reproducing  diaphragm.  {30) 
Sound  waves  through  the  air.  (31)  Vibrations  of  iron 
diaphragm  of  carbon  transmitter,  producing  variation 
of  curvature  of  iron  diaphragm.  (32}  Varying  pres- 
sures on  carbon  button,  varying  the  resistance  of 
the  carbon  exactly  in  accordance  with  the  number 
and  amplitude  of  the  vibrations  of  the  diaphragm. 
iZ'i)  Pulsatory  current  produced  in  the  primary 
winding  of  the  induction  coil.  (34)  Undulating  mag- 
netic force  in  the  iron  core  of  the  coil.  (35)  Alter- 
nating electric  current  in  secondary  winding  of  the 
coil.  (36)  Minute  eddy  current,  appearing  in  copper 
wires  of  the  primary  and  secondary  windings  of  coil 
and  in  the  iron  core  of  the  coil.  {^7)  Heat  produced 
by  eddy  currents.  (38)  Magnetic  hysteresis  in  iron 
core,  formed  in  overcoming  molecular  friction  in 
the  iron  by  reversal  of  polarity.  (39)  Heat  produced 
by  hysteresis.  (40)  Infinitesimal  variation  in  length 
of  iron  core,  due  to  magnetizing  currents.  (41) 
Moving  electrostatic  flux  on  the  line,  accompanied 
by  or  producing  electromagnetic  flux  around  the 
wire.  (42)  Variation  of  the  coefficient  of  friction 
between  the  surfaces  of  chalk  cylinder  and  palladium- 
faced  pen  or  spring  of  the  motograph  receiver.  (43) 
Electrolytic  action,  causing  evolution  of  hydrogen 
and  oxygen  between  the  chalk  cylinder  and  pal- 
ladium-faced   spring     of     the    motograph     receiver. 

(44)  Electrocapillary  action,  forcing  moisture  to  the 
surface  of  the  chalk  cylinder  of  motograph  receiver. 

(45)  Variation  in  longitudinal  stress  of  bar  or  spring 
attached    to  mica   diaphragm   of  the  motograph   re- 


FHILADSLPHL^^ND  OF  LINE 


These  experiments,  Mr.  Hammer  contends,  con- 
stitute the  first  practical  form  of  telephonic  relay 
which  has  ever  been,  constructed.  Their  importance 
has  been  recognized  by  various  people  who  have 
worked  in  that  direction,  some  of  whom  have  ac- 
knowledged that  Mr.  Hammer  is  the  only  man  who 
has  made  a  telephone  relay  that  actually  worked. 


New  Automatic  Telephone  System. 

In  the  United  States  patents  issued  on  March  25th 
was  one  (No.  696,161)  to  John  J.  Brownrigg  and 
John  K.  Norstpom  of  Chicago  for  an  "Automatic 
Telephone  System."  The  object  of  the  invention  is 
to  provide  a  construction  and  arrangement  for  auto- 
mafic  telephone  systems  which  is  simple  and  effi- 
cient. This  patent  is  the  first  of  a  number  which 
are  about  to  be  issued  by  the  Patent  Office  to  the 
same  inventors  and  which  cover  different  features  of 
an  automatic  system.  Briefly,  the  sy.stem  opeartes 
as  follows:  Circuit  connections  are  automatically 
completed  from  any  subscriber's  station  to  the  line 
wires  of  the  other  subscribers  of  the  system  by  means 
of  a  movable  contact  operating  over  the  terminal 
contacts  of  the  line  wires  of  the  various  subscribers. 
The  movement  of  this  movable  contact  in  one  di- 
rection,  which   results  in  the   completion  of  the   de- 
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sired  circuit  connection,  is  effected  by  gravity.  The 
movement  in  the  opposite  direction  is  positive  and 
accomplishes  the  restoration  of  the  contact  to  initial 
or  norma!  position.  Electric  currents  are  employed 
for  the  purpose  merely  of  controlling  such  movements 
and   not  to   affect  them. 

In  the  patent  just  issued  the  movable  contact  is 
restored  to  initial  or  normal  position  positively  and 
uniformly  from  a  common  source  of  power,  each 
switchboard  of  the  entire  system  being  supplied  with 
the  air,  gas,  hydraulic  or  other  pressure  or  operating 
uicdium,  from  the  same  source.  By  employing  such 
an  operating  medium  the  inventors  claim  to  avoid  in- 
tricate and  complex  mechanical  mechanism  and  pro- 
duce an  exceedingly  simple  and  inexpensive  central- 
station  equipment.  Instead  of  employing  a  separate 
switchboard  for  each  subscriber,  as  shown  in  the 
accompanying  diagram,  one  switchboard  may  be 
adapted  by  suitable  circuit  connections  for  the  use 
of  two  or  more  subscribers,  but  in  practice  the  in- 
ventors prefer  to  employ  a  separate-  switchboard  for 
each   subscriber. 

The  inventors,  John  J.  Brownrigg  and  John  K. 
Norstrom,  have  assigned  their  patent  to  themselves, 
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John  E.  Norling  and  Frank  A.  Lundquist  of  Chicago 
and  Peter  O.  Norling  of  Galva,  111.  These  five  gen- 
tlemen compose  the  Globe  Automatic  Telephone  com- 
pany of  Chicago,  which  is  manufacturing  automatic 
telephone  s^'Stcms  under  this  patent  and  the  other 
patents  soon  to  be  issued. 


Annual  Report  of  the  Parent  Bell  Com- 
pany. 

The  annual  meeting  of  the  American  Telephone 
and  Telegraph  company  was  held  in  New  York  on 
March  25th.  For  the  directors  the  president,  Fred- 
erick P.  Fish,  presented  the  following  report  for 
the    calendar   3-ear    1901 : 

"The  increase  in  the  number  of  subscribers  to  the 
e-xchanges  of  the  companies  which  are  licensees  of 
this  company  was,  for  the  year  1901,  219.767,  exceed- 
ing by  more  than  50,000  the  increase  for  the  year 
1900.  The  increase  in  the  net  output  of  instruments, 
including  instruments  for  toll  stations,  was  573,194, 
or  about  30  per  cent.,  as  against  an  increase  of 
372.311,  or  23  per  cent.,  for  the  year  1900,  the  gain 
for  1901  being  greater  by  more  than  loo.coo  than  that 
of  any  previous  year.     The  increase  in  toll  lines  in 
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creased  by  the  use  of  'loading  coils,'  a  new  invention 
which  has  been  acquired  by  this  company,  and  which 
has  already  been  put  into  use  on  overhead  lines  with 
satisfactory  results.  These  loading  coils  are  also 
likely  to  be  of  substantial  value  for  the  longer 
stretches  of  underground  cable,  and  careful  experi- 
ments in  this  direction  are  now  under  way. 

"The  investment  in  line  construction,  equipment 
and  supplies  for  the  long-distance  system  up  to  De- 
cember 31,  igoi,  was  $19,116,209.40,  an  increase  over 
the  previous  year  of  $2,964,188.68,  while  the  gross 
revenue  for  igoi  shows  an  increase  of  16.72  per  cent, 
over  that  of  1900,  the  increase  for  that  year  over 
1899  having  been  13.45  Per  cent.  In  considering 
this  increase  in  gross  revenue,  it  should  be  borne 
in  mind  that  on  July  i,  igoi,  a  reduction  of  the 
initial-message  period  from  five  minutes  to  three 
minutes  was  extended  over  the  whole  system,  with, 
of   course,    a  proportionate   reduction    in   rates. 

"The  extensions  of  this  long-distance  ss'stem  dur- 
ing the  year  igoi  were  materially  greater  than  in 
any  previous  year.  This  development  must  be  con- 
tinued to  supply,  so  far  as  possible,  the  public  de- 
mand for  service  of  this  character. 


"The    high    standard    of    construction    which    has 
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The  investment  is  of  a  permanent  character,  is 
required  for  the  assured  future  development  of  the 
business,  and  is  one  which  brings  in  an  immediate 
return.  It  is  believed  that  there  can  be  no  question 
as  to  the  wisdom  of  such  expenditures,  which  must 
be  continued  as  may  be  necessary  to  meet  the  de- 
mand of  the  public  for  telephone  service. 

"That  the  system  may  be  complete  and  of  the 
greatest  utility,  it  is  necessary  that  as  many  persons 
as  possible  should  be  so  connected  to  it  as  to  he  able 
to  talk  or  be  talked  to  by  telephone.  This  is  not 
only  in  the  interest  of  the  small  user,  but  even 
more  in  that  of  the  large  user,  whose  advan- 
tage as  a  telephone  subscriber  is  largely  measured 
by  the  number  of  persons  with  whom  he  mav  be 
put  into  communication.  It  is  the  duty  as  well  as 
for  the  interest  of  this  company,  that  proper  facilities 
be  supplied  to  the  constantly  increasing  numbeV  seek- 
ing  connection    with    the   Bell    system. 

"As  a  consequence  of  these  outlays  and  of  the 
great  development  of  the  plant,  the  value  of  the 
telephone  service  to  the  subscriber  is  largely  in- 
creased. His  service  is  better,  and  will  continue  to 
improve,  and  the  number  of  those  to  whom  he  may 
talk  and  the  extent  of  territory  over  which  he  may 
talk     are    substantially    greater    from    year    to    year. 
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igoi  was  9,372  miles  of  pole  line  and  108.666  miles 
of  wire,  the  miles  of  toll  line  having  more  than 
doubled  in  six  y-ears,  and  the  miles  of  toll-line  wire 
having  nearly  doubled   in   three  years. 

"The  increase  in  the  use  of  the  Bell  telephone  is 
shown  by  the  fact  that  while  in  1900  the  daily  average 
of  toll  connections  was  about  148,528,  and  that  of 
e.xchange  connections  about  5,668,986,  the  daily  av- 
erage in  igoi  of  toll  connections  was  about  187,- 
378,  and  of  exchange  connections  about  7.S31,- 
761,  the  total  of  both  toll  and  exchange  connections 
in  the  latter  year  reaching  7,719,139  per  day. 


"In  these  latter  figures  are  included  the  toll  con- 
nections of  the  long-distance  system  owned  and 
directly  operated  by  this  company.  At  the  close  of 
1901  the  long-distance  system  comprised  14,886.35 
miles  of  pole  line  and  cable,  and  198,684.26  miles 
of  wire,  a  gain  during  the  year  of  2.458.72  miles 
of  pole  line  and  cable  and  31,273.87  miles   of  wire. 

"The  long-distance  lines  [see  accompanying  map] 
extend  from  nearly  all  the  important  cities  on  the 
Atlantic  seaboard  throughout  the  country  as  far 
west  as  St.  Paul,  Minneapolis,  Omaha.  Kansas  City, 
Little  Rock  and  New  Orleans,  forming  main  lines 
over  which  telephonic  coiiununication  between  prac- 
tically all  of  the  exchange  stations  within  the  terri- 
torial  limits  above  defined  may  be   established. 

"The  efficiency   of  these  lines  will  be  largely   in- 
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been  Set  by  this  company  and  its  licensees  has  been 
fully  maintained,  and  more  underground  conduit  and 
cable  and  more  aerial  cable  have  been  installed  dur- 
ing the  year  1901  than  ever  before  in  a  like  period. 

"More  than  half  of  the  mileage  of  the  exchange 
wires  throughout  the  country  is  now  underground. 

"The  erection  of  new  buildings,  specially  designed 
for  telephone  purposes,  and  the  replacement  of  the 
old  type  of  multiple  switchboards  by  relay  boards 
equipped  with  electric-lamp  signals  and  central-bat- 
tery plant,  to  which  reference  was  made  in  the  last 
report,  has  continued  throughout  the  year.  At  the 
present  time  practically  all  the  principal  exchanges, 
and  many  of  those  of  minor  importance,  are  fur- 
nished with  the  new  equipment  This  places  them 
structurally  on  a  permanent  basis,  enabling  them 
to  give  proper  service  at  a  reasonble  cost. 

"To  meet  the  growth  of  business,  and  to  provide 
for  the  necessary  improvement  and  development  of 
the  plant,  a  corresponding  outlay  has  been  required.' 
In  new  construction  and  in  real  estate  this  company 
and  its  licensees,  during  the  year  1901,  expended 
upward  of  $31,000,000,  of  which  about  $22,000,000 
was  upon  exchanges,  more  than  $7,250,000  upon  toll 
lines,  and  about  $1,750,000  upon  real  estate.  The 
funds  contributed  by  this  company  for  this  .growth 
have,  for  the  most  part,  been  obtained  by  an  issue 
during  1901  of  $15,550,100  of  new  stock  and  of 
$5,000,000  of  its  collateral  trust  four  per  cent,  bonds. 


.-\t  the  end  of  1901  there  were  nearly  900,000  tele- 
phone stations  which  could  be  connected  to  the 
long-distance  system,  and,  consequently,  to  each 
other — a  gain  of  about  180,000  for  the  year.  At  the 
end  of  1898  there  were  only  about  400,000  which 
could    be   so   connected. 

"As  the  business  has  increased,  and  as  economies 
made  possible  by  improvements  in  apparatus  and  in 
methods  of  operating  have  been  introduced,  it  has 
become  practicable  to  offer  telephone  service  at 
varying  rates,  sonie  of  them  far  below  the  maximum, 
thus  satisfactorily  accommodating  those  needing  and 
desiring  a  telephone,  but  whose  use  of  it  is  so  small 
that  they  could  not  be  expected  to  pay  the  rates 
which  must  be  charged,  and  properly,  to  the  large 
users,  whose  substantially  greater  demand  for  service 
can  be  complied  with  only  at  a  greater  cost  to  the 
telephone  company.  During  the  10  years  last  past 
the  average  price  per  telephone  to  the  Bell  exchange 
subscribers  throughout  the  country  has  been  reduced 
so  that  at  the  present  time  the  subscriber,  on  the 
average,  pays  but  two-thirds  as  much  as  10  years 
ago.  although  he  has  the  advantage  of  much  greater 
facilities    and    much    improved    service. 

"The  introduction  of  schedules  of  measured-serv- 
ice rates,  enabling  the  user  to  secure  the  service 
which  he  requires  at  rates  determined  by  the  number 
of  messages  for  which  he  contracts,  has  been  dis- 
tinctly effective   in  enlarging  the  field  for  the  tele- 
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phone.  This  measured-service-rate  system,  which  is 
primarily  based  upon  the  extent  of  use  of  each  par- 
ticular telephone,  distributes  the  charges  and  cost 
of  service  among  the  subscribers  according  to  the 
amount  of  service  in  each  case — a  principle  analo- 
gous to  that  upon  which  the  charges  for  postal,  ex- 
press and  telegraphic  service  arc  distributed.  There 
can  be  no  question  as  to  the  fairness  and  logical 
character  of  the  principle.  This  method  of  charging 
is  satisfactory  to  the  subscribers,  as  well  as  to  the 
telephone  companies,  and  it  is  believed  that  it  will 
ultimately  become  the  standard  method,  at  least  in 
the  larger  exchanges.  It  is  already  very  extensively 
employed.  

"Competition  from  telephone  companies  not  asso- 
ciated with  this  company  has  existed  for  several 
years,  and  is  likely  to  continue  in  some  places  for 
some  time  to  come.  While  it  has  in  some  localities 
affected  the  licensees  of  this  company  disadvantage- 
ously,  by  reducing,  for  a  time  at  least,  the  number 
of  their  subscribers,  and  forcing  them  to  meet  com- 
petitive rates  that  are  not  based  upon  a  proper  rec- 
ognition of  the  cost  of  doing  the  business  or  an 
adequate  appreciation  of  the  amount  that  should 
be  set  aside  from  earnings  for  maintenance,  recon- 
struction and  depreciation,  the  consequences  of  the 
competition  to  the  business,  as  a  whole,  have  not 
been  of  serious  moment.  The  public  in  each  com- 
munity will  determine  for  itself  whether  it  is  for  its 
advantage  that  there  should  be  two  telephone  ex- 
changes serving  one  body  of  people.  It  would  seem 
as  if  but  one  conclusion  on  this  point  was  possible. 

"In  any  event,  the  comprehensive  character  of  the 
system  of  this  company  and  its  licensees,  organized 
a.s  the  system  is  to  afford  uniform  and  adequate 
telephonic  intercommunication  througliout  the  coun- 
try, and  the  intention  and  ability  of  the  company 
and  its  licensees  to  give  good  service  at  fair  rates. 
must  insure  the  nermanencv  and  prosperity  of  their 
business  in  the  future,  as  in  the  past. 


"Although  not  falling  within  the  year  1901.  it  may 
he  proper  to  say  that,  since  the  opening  of  the  cur- 
rent year,  the  Western  Telephone  and  Telegraph 
company  has  been  organized,  and  has  taken  over 
from  the  Erie  Telegraph  and  Telephone  comnany 
the  controlling  interest  in  the  Cleveland  Telephone 
company,  the  Wisconsin  Telephone  company,  the 
Northwestern  Telephone  Exchange  company,  the 
Michigan  Telephone  company  and  the  Southwestern 
Telegraph  and  Telephone  company,  and  that  a  con- 
trolling interest  in  the  Western  company  has  been 
acquired   by  this   company." 


In  appendixes  these  statistics  are  given :  Instru- 
ments in  the  hands  of  licensees  on  December  20, 
iQOr,  2.525.606:  miles  of  pole  lines  of  parent  and  li- 
censee companies  on  January  i,  1902.  110.459;  miles 
of  wire,  716,265  ;  average  daily  number  of  toll  con- 
nections. i87.,'578:  toll  revenue  for  looi  of  all  Bell 
companies,  except  Long-distance  company,  $10,752.- 
6co:  exchanges  of  licensee  companies  on  January  i. 
1902.  1.411;  branch  offices.  1.594;  miles  of  wire  on 
poles,  ,923,19,3;  miles  of  wire  on  buildings.  17.947: 
miles  of  wire  underground.  883,679:  miles  of  wire 
submarine,  4,200:  total  miles  of  wire.  1,720.019; 
total  circuits.  592,467:  total  number  of  employes. 
^10,864:  total  stations,  1,020.647.  The  estimated  num- 
ber of  exchange  connections  daily  in  the  United 
States,  made  up  from  actual  count  in  most  of  the 
exchanges,  is  7.531.761.  The  number  of  daily  calls 
per  station  varies  in  different  cxchnnccs  from  one  to 
20.  the  average  throughout  the  United  States  be- 
ing 7.4. 

The  capital  stock  of  the  American  Telephone  and 
Telegmph  company  is  $104,650,600.  The  gross  earn- 
ings of  TOOT  were  $iT.6o6,8(6,  of  which  $4,988,207 
came  from  dividends  of  other  comnanies.  $2,647,907 
from  the  rental  of  instruments  and  $3,533,446  from 
telephone  traffic.  The  expenses  were  $4,208,531. 
leaving  net  revenue  of  $7,398,285.  In  dividends 
$5,050,023  was  paid.  leaving  a  surplus  of  $2,348,262. 

The  company  increased  the  number  of  directors 
from  IS  to  iS.  The  new  directors  who  were  elected 
are  John  T.  Watcrbun'.  president  of  the  Manhattan 
Trust  company:  Ceorge  F.  B.aker,  president  of  the 
First  National  Bank,  and  Theodore  N.  Vail. 


Cheap   Service  in  District  of  Columbia. 

Coincident  with  the  argument  before  the  United 
States  Supreme  Court  of  the  case  of  the  Chesapeake 
and  Potomac  Telephone  company  vs.  J.  F.  Manning 
&  Co.,  involving  the  constitutionality  of  the  act  of 
Congress  making  $50  the  maximum  rate  for  tele- 
phone service  in  the  city  of  Washington.  D.  C,  a 
bill  was  introduced  in  the  Senate  by  Mr,  Lodge, 
granting  to  the  Telephone  company  of  America 
the  right  to  construct  and  operate  a  telephone-ex- 
change system  and  telegraph  lines  in  the  District 
of  Columbia.  The  bill  provides  that  the  company 
shall  establish  its  telephone  system  in  every  house, 
office,  factory,  mill,  or  other  place  of  business  within 
the  limits  of  the  District  of  Columbia,  and  shall 
render  service  at  a  rate  not  to  exceed  two  cents  a 
message  or  call  of  five  minutes'  duration  or  frac- 
tion thereof.  The  company  is  also  required,  in  the 
event  of  the  passage  of  the  bill,  to  place  in  opera- 
tion not  less  than  10,000  telephones  within  18 
months    from    the   granting   of   the    franchise. 


Electric    Lights  and    Telephones  on 
"Overland  Limited." 

Ten  new  trains,  constituting  the  "Overland  Lim- 
ited" service  of  the  Chicago  and  Northwestern  Rail- 
road company,  are  being  put  into  service  by  that 
company  on  its  trunk  line  from  Chicago  to  San 
Francisco.  These  trains,  which  are  identical  in  the 
main  points  of  equipment,  are  models  of  luxurious 
traveling  facilities.  The  trip  from  Chicago  to  San 
Francisco — a  distance  of  2.336  miles  by  this  route — 
is  made  in  less  than  three  days,  and  trains  leave 
both  points  daily.  The  trains  are  vestibuled  from 
end  to  end  and  comprise  a  locomotive  and  six  cars, 
the  latter  being  a  baggage  car,  a  combination  bag- 
gage and  buffet  car,  two  sleeping  cars,  a  dining  car 
and    a    combined    stateroom    and    observation    car. 

To  be  up-to-date,  the  train  is,  of  course,  electric- 
ally lighted.  In  the  forward  end  of  the  baggage 
car  of  each  train  is  .an  electric-light  plant,  which 
consists  of  an  engine-dynamo,  driven  by  steam  from 
the  locomotive  boiler.  The  steam,  which  goes  to 
the  generating  unit  at  a  pressure  of  about  85  pounds, 
is  conducted  through  a  flexible  couplin.g.  The  elec- 
tric-light set  consists  of  an  upright  Westinghouse 
engine  of  25  horsepower,  direct-connected  to  a  multi- 
polar dynamo  which  supplies  current  to  about  350 
cight-candlepower  incandescent  lamps.  In  addition 
ifi  the  generating  unit,  there  is  a  storage  battery 
of  60  amperes'  capacity,  which  is  used  for  the  light 
load  after  midnight.  The  main  switchboard  is  lo- 
cated in  the  baggage  car.  In  each  of  the  other  cars 
there  is  a  small  cut-out  board.    The  three-wire  sys- 


ELECTRIC    LIGHTS   AND  TELEPHO.NES    ON    'OVERLAND 
LIMITED." 

I  em  of  wiring  is  used,  and  the  wires  are  carried 
from  car  to  car  through  a  flexible  cable  connection. 

The  lights  are  encased  in  frosted-glass  bulbs. 
One  is  placed  in  each  berth  and  is  under  the  control 
of  the  occupant.  The  general  illumination  of  the 
cars  is  obtained  by  lamps  supported  on  fi.^ctures, 
which  are  of  artistic  design.  Arrangement  is  made, 
by  a  plug  connection,  with  a  source  of  electrical 
supply  in  the  terminal  railroad  stations,  so  that  cur- 
rent may  be  obtained  before  the  engine  is  coupled  on.' 

Other  electrical  conveniences  on  the  train  are 
curling-iron  heaters  in  the  staterooms  and  ladies' 
toilet  rooms,  and  a  fan  motor  in  each  car. 

What  is  a  comparative  innovation  is  the  providing 
nf  telephone  connection  from  the  train,  when  sta- 
tionary in  stations,  to  the  local-exchange  system. 
In  the  train  sheds  at  important  stations  pendant 
telephone  wires  are  arranged  in  such  a  manner  as 
to  be  available  to  be  brought  through  a  window 
of  one  of  the  cars — usually  the  observation  car — to 
a  portable  telephone,  where  a  plug  connection  is 
made.  The  portable  instrument  is  brought  into  the 
car.  and  not  carried  on  the  train.  Regular  toll  rates 
arc  charged.  At  present  connections  are  made  only 
at  Chicago,  Omaha  and  San  Francisco,  although 
other  stations  are   to  be  fitted  up. 

The  illustration  shows  a  traveler  using  a  tele- 
phone on  the  train  while  in  the  Chicago  and  North- 
western station  in  Chicago.  A  uniformed  telephone 
messenger  is  standing  by  to  take  charge  of  the  in- 
strument and  make  the  collection.  The  picture  also 
shows  an  electric  fan  and  one  of  the  incandescent 
lamps. 


Telephonic    Miscellany,   With   Some 
Historical  Notes. 

By  E.  E.  Flor.v. 
It  is  no  hyperbole  to  say  that  the  telephone  is  truly 
a  wonderful  instrument.  No  doubt  many  stories 
could  be  told  of  its  queer  pranks.  Frequently  crimes 
are  detected  by  its  use.  Sometimes  we  hear  what 
we  should  not,  and  as  often  do  not  hear  what  we 
should,  .'\gain,  phantom  noises  are  heard  that  never 
are  repeated.  I  well  remember  one  night,  while  lis- 
tening for  a  long-distance  message,  of  hearing  a 
muffled  sound,  which  grew  to  a  roar  and  then  grad- 
ually disappeared.  I  could  only  liken  the  sound  to 
that  made  by  an  approaching  and  departing  express 
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train.  So  interested  was  I  that  I  requested  the  op- 
erator or  manager  to  listen  for  the  same  sound  later 
during  the  night,  and  he  also  heard  it.  Not  being 
satisfied,  I  set  my  wits  to  work  to  find  out  the  cause. 
I  knew  that  there  was  no  railroad  station  near  any 
of  the  telephone  stations  on  the  line;  therefore,  the 
noise  could  not  be  caused  from  that  source.  How- 
e^'er,  there  was  a  place,  at  a  little  crossroads  ham- 
let, where  the  railroad-telegraph  and  telephone  lines 
crossed  one  another.  Here  the  telephone  line  was 
found  lying  in  contact  and  across  the  telegraph  lines, 
but  very  lightly.  The  linemen  drew  up  the  telephone 
line,  and  that  night  we  listened  for  the  recurrence 
of  the  sound,  but  it  never  came.  In  my  opinion,  the 
crossing  of  the  two  wires  made  a  variable  transmitter 
of  that  section  of  the  line,  and  as  the  train  approached 
the  vibrations  were  transmitted  to  the  wires,  making 
a  perfect  transmitter,  and  hence  the  noise  of  the 
passing  express.  I  verified  the  conclusions  by  finding 
out  the  time  of  the  passage  of  the  train  and  found  it 
to  be  exactly  the  time  I  was  listening  for  my  message. 
This  is  only  one  of  the  many  queer  pranks  this  curi- 
ous little  instrument  plays  upon  us  at  all  times. 

To  the  experimenter  in  sound  and  light  it  seems 
possible  that,  as  the  telephone  is  the  agent  to  transmit 
sound,  an  invention  of  the  future  will  be  a  trans- 
mitter of  light.  Many  experiments  have  been  tried  to 
transmit  light  and  color,  but  with  discouraging  results, 
and  certainly  no  commercial  apparatus  has  been  de- 
vised to  transmit  light  and  color  as  the  telephone  does 
sound.  But  why  not?  Light  is  only  a  Utile  higher 
up  the  scale  of  vibrations,  and.  as  the  inventive  genius 
is  still  ascending,  it  will  only  be  a  question  of  time 
until  some  bright  mind  lays  before  us  the  completed 
scale,  from  the  lower  vibrations  of  sound  to  the 
higher  and  more  subtle  one  of  light,  in  one  and  the 
same  instrument.  There  is  no  question  that  sound 
does  produce  some  impression  on  the  nerve  fibrils 
of  the  eye.  The  experiment  is  easily  tried.  Close 
llie  eyes   in  a  dark  room.     Suddenly,  from  absolute 
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n"ip|.  let  another  person  blow  a  sharp  blast  from  a 
whistle  in  a  very  high  key.  At  once  a  quick  flash 
seems  to  be  produced  on  the  retina,  although  the  eyes 
are  tightly  closed.  Evidently  the  shock  to  the  audi- 
tory nerves  by  the  shrill  note  stimulates  the  optic 
nerve  to  action  and  the  sensation  of  light  is  con- 
veyed to  the  brain.  So  it  is  only  a  step;  from  sound 
we  have  light.  Could  a  device  be  constructed  so 
Ihat  extremely  rapid  vibrations  could  be  produced 
and  this  device  placed  against  the  eye,  or  where  the 
optic  nerve  could  receive  the  sensations,  we  could 
not  only  produce  apparent  light  when  the  eye  was 
closed,  but,  by  varying  the  rapidity,  color  also.  Some 
such  device  some  day  will  permit  us  to  see  over  a 
wire  as  well  as  to  hear  articulate  sounds. 


April  5.   1902 

JNIiiltiplex  telephony  is  a  branch  of  the  art  in  which 
comparatively  little  progress  has  been  made.  Un- 
doubtedly, there  have  been  numerous  experimenters, 
and  I  myself  have  conducted  some  on  this  line,  with 
varying  success.  The  difficulty  seems  to  be  that  per- 
fect synchronizing  apparatus  has  not  been  produced, 
so  that  people  on  one  line  might  converse  with  one 
another  independentb'  of  others  using  the  same  line. 
It  is  a  well-known  fact  that  if,  when  talking  over 
the  line,  a  very  rapid  make-and-break  is  made  by  ro- 
tating a  wheel  with  alternate  segments  of  metal  and 
insulating  material,  as  the  speed  increases  the  conver- 
sation can  be  distinctly  heard,  but  when  the  speed  is 
extremely  rapid  the  voice  gradually  dies  away  until 
absolute  quiet  reigns,  and  as  the  speed  decreases  the 
voice  is  once  more  heard.  Evidently  counter  vibra- 
tions are  set  up  in  the  current  that  interfere,  the  same 
as  in  light ;  when  these  are  extremely  rapid  the  vi- 
brations or  undulatory  waves  of  current  set  up  by 
the  voice  are  completely  absorbed,  and  quiet  prevails. 
This  is  also  the  case  when  the  different  color  vibra- 
tions are  neutralized,  leaving  absolute  darkness. 

It  is  curious  and  instructive  to  read  at  the  present 
day  some  extracts  from  an  article  written  by  J. 
Bailie  and  published  in  1871  in  his  book  entitled 
"Les  Merveilles  de  I'Electricite"  and  known  as 
Bailie's  prophecy.  Thus:  "To  be  able  to  transmit 
thought  to  a  distance  is  a  triumph  which  was 
formerly  astonishing;  but  we  are"  now  accustomed  to 
it,  and  continue  to  practice  it  without  its  creating  the 
slightest  wonder.  To  be  able  to  transmit  handwrit- 
ing, and  even  drawings,  appeared  to  be  more  difficult ; 
but  this  problem  has  also  been  solved,  and  \yc  now 
hardly  wonder  that  this  feat  is  accomplished  by  means 
so  simple.  Mankind  ever  requires  a  new  stimulus 
to  its  curiosity,  and  already  it  is  looking  forward  to 
the  discovery  of  more  marvels  in  telegraphy.  Some 
3-ears  hence,  for  all  we  know,  we  ma"  be  able  to 
transmit  the  vocal  message  itself,  with  the  very  in- 
flection, tone  and  accent  of  the  speaker.  Already  has 
the  acoustic  telegraph  been  invented ;  the  principle 
has  been  discovered,  and   it  only  remains  to  render 
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ception  of  this  invention,  but  he  cannot  derive  any  bene- 
fit therefrom  because  of  his  unreasonable  delay  and  want 
of  diiigence  prior  to  May.  1875.  in  carrying  into  pracliee 
his  designs. 

Taking  therefore.  May.  1S75,  as  the  date  of  Mr.  Mc- 
Donough  s  invention  of  tlie  receiver  in  issue,  it  only  re- 
mains to  be  considered  whether  Bell  has  pro\  ed  prior 
conception,  for  he  does  not  pretend  to  have  construct<'<l 
such  a  receiver  prior  to  July.  Iii73. 

Upon  the  evidence  submitted  it  is  impossil)le  to  find 
that  he  had  conceived,  much  loss  disclosed,  the  invention 
in  issue  in  this  case,  in  his  disclosures  to  liluke  in  Uc- 
lolier.  aS74,  no  suggestion  is  made  of  any  chaujre  in  his 
system,  as  illustrated  in  the  "harp  instrument,  except 
as  to  the  means  for  trausiuittins  sound  vibrations;  and 
from  that  time  until  June.  1S75,  no  furtlier  disclosures  or 
experiments  were  made:  and  ^vben  the  matter  was  taken 
up  in  June,  1S75.  and  the  first  tangible  expression  given 
to  his  ideas,  he  used  a  reed  receiver. 

Upon  this  count  as  defined  and  explained.  J.  W.  McDon- 
ough   is   awarded   priority  of  invention. 

Mr.  McDonough  made  and  successfully  operated  in 
1S67  an  instrument  for  the  purpose  of  converting  an 
interrupted  current  of  electricity  into  continuous 
sound.  This  instrument  (Fig.  i)  consisted  of  a  mag- 
net of  wrotight  iron,  covered  or  surrounded  by  a 
helix  of  insulated  wire.  The  ends  of  the  wire  were 
left  loose  or  free  from  the  magnet  about  three  feet. 
Before  the  magnet  and  supported  by  some  hooks  in 
an  upright  position  was  placed  an  iron  hoop  covered 
with  a  diaphragm  of  paper,  on  the  center  of  which 
was  pasted  a  piece  of  tinned  iron.  This  iron  was 
brought  close  to  the  ends  of  the  magnet.  One  of 
the  loose  ends  of  the  wire  of  the  helix  was  connected 
with  a  galvanic  battery;  another  wire  was  connected 
to  the  battery  with  a  coarse  file.  The  cut  is  repro- 
duced from  a  drawing  made  by  Mr.  McDonough. 

This  device  was  operated  by  drawing  the  loose  wire 
over  the  file,  thus  magnetizing  and  demagnetizing  the 
electromagnet,  causing  the  iron  piece  on  the  dia- 
phragm to  vibrate  and  produce  sounds  that  could  be 
heard  for  several  feet.  If  Mr.  McDonough  had  used 
instead  of  the  file  a  magnified  record  from  a  phono- 
graph cylinder  he  would  undoubtedl}'-  have  had  a 
loud-speaking  telephone  and  a  simple  but  practical 
phonograph.  This  device  he  called  a  teleloge.  He 
did  not,  however,  make  much  progress  on  this  in- 
vention until  1871,  when  he  made  a  pencil  memoran- 
dum showing  a  device  which  he  labeled  on  the  sketch. 
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the  invention  practicable  and  useful — a  result  which, 
in  these  days  of  science,  does  not  appear  to  be  im- 
possible. 

"Should  this  process  be  perfected  it  will  be  possible 
to  transmit  sound  waves  by  means  of  the  telegraph — 
to  transmit  a  series  of  sounds,  a  tune,  or  spoken 
sentence  and  conversation.  This  consummation  has 
not,  however,  been  attained.  Many  experiments  have 
been  made,  the  principle  has  been  applied  in  divers 
wa3's,  and  everything  makes  us  hope  that  we  will  yet 
arrive  at  a  perfect  system  of  acoustic  telegraphy." 

To  Philip  Reis,  a  schoolteacher  of  Germany,  be- 
longs, without  question,  the  honor  of  the  discovery 
of  the  telephone.  After  a  life  full  of  trouble  and  dis- 
couragements, by  reason  principally  of  the  refusal  of 
scientists  and  friends  to  recognize  the  scientific  or 
commercial  value  of  his  work,  he  died,  leaving  be- 
hind him  the  public  acknowledgment  of  being  merely 
the  inventor  of  a  scientific  toy.  A  few  years  after 
his  death  the  Bell  telephones  began  to  make  their 
way  into  Europe,  and  the  countrj'men  of  Reis  hast- 
ened to  claim  for  him  the  honor  and  recognition 
which  he  so  richly  deserved. 

It  may  be  of  interest  to  some  readers  to  know  that 
the  late  James  W.  McDonough,  a  Chicago  man,  was 
the  earliest  American  inventor  of  the  telephone,  but, 
owing  to  his  not  using  due  diligence  in  perfecting  his 
invention,  the  court  held  that  he  could  not  date  his 
invention  prior  to  May,  1875.  I  herewith  give  an 
extract  from  the  decision  of  the  examiner  in  interfer- 
ence cases  in  which  he  gives  the  priority  of  invention 
to  !Mr.  McDonough : 

For  the  reasons  stated  in  the  discussion  of  Case  E 
Edison  and  Gray  cannot  be  considered  as  having  over- 
cf.rae  Bell's  record  date  of  February  14,  1&76.  Their  in- 
struments of  1S74  and  1S75  were  experimental  and  aban- 
doned, and  it  is  questionable  if  they  contained  this  in- 
vention: at  ail  events  they  are  not  shown  to  have  given 
the  public  the  benefit  of  a  knowledge  of  this  invention. 
Dolbear  i*;  not  proved  to  have  done  anything  in  this 
line  prior  to  August.  1S76.  so  that  the  contesta.nts  are 
narrowed  down  to  Bell  and  McDonough. 

McDonough's  application  was  filed  April  10,  1S76,  shortly 
after  the  grant  of  Bell's  patent  and  before  his  lectnre  of 
May  10,  lSt6,  or  the  introduction  and  use  of  the  articulat- 
ing telephone,  so  that  his  efforts  in  this  direction  may 
be"  regarded  as  entirely  independent  of  and  uninfluenced 
by  Bell's  disclosures  and  Inventions. 
There  is  some  evidence  tending  to  show  an  earlier  cou- 


"Aug.  26,  1871,  to  send  speech  through  wires  by 
means  of  electricity."  Fig.  2  is  a  reproduction  of 
the  original  sketch. 

From  that  time  until  November,  1874,  Mr.  McDon- 
ough did  practically  nothing,  on  account  of  ill  health, 
but  early  in  1875  he  took  up  his  experiments,  and  in 
May  of  the  same  year  he  made  and  put  in  successful 
operation  at  his  home  the  instrument  shown  in  Fig. 
3,  w^hich  is  also  a  facsimile  of  Mr.  McDonough's  own 
drawing. 

The  instruments  were  tested  by  singing  and  talk- 
ing into  them.  The  tunes  could  be  easily  recog- 
nized, but  not  the  words.  Encouraged  by  his  success, 
the  inventor  improved  his  transmitter,  as  shown  in 
Fig.  4.  This  set  of  instruments  he  completed  early 
in  June,  1S75,  and  before  the  close  of  the  month 
he  tested  his  instruments  at  his  own  home  by  singing 
some  of  the  old-time  melodies.  The  words  were  per- 
fectly distinct  and  the  different  voices  at  the  trans- 
mitter were  easily  recognized. 

Mr.  McDonough  continued  his  experiments  as  rap- 
idly as  his  health  would  permit,  but  for  months  at  a 
time  he  was  totally  incapacitated  for  any  kind  of 
work.  Hoping  to  perfect  his  invention,  Mr.  Mc- 
Donough delayed  filing  his  application  for  a  patent 
until  April  10,  1876,  shortly  after  the  granting  of 
Bell's  application.  Fig.  S  is  a  reduced  facsimile  of 
the  drawings  of  his  application.  I  have  now  in  my 
possession  the  instruments  made  for  that  application, 
and  the  receiver  is  in  good  condition  to-day.  I  have 
frequently  used  it  in  receiving  speech  over  several 
telephone  lines.  The  transmitter  also  can  easily  be 
adjusted  to  secure  good  results,  and  it  can  be  readily 
seen  that  the  present  receiver  is  simply  a  modification 
of  this  old  and  interesting  device  of  Mr.  McDonoiigh. 
I  have  also  in  my  possession  much  of  the  original 
apparatus  he  used  in  carr>-ing  on  his  experiments. 

Mr.  McDonough's  experiments  w^ere  carrif-d  on 
with  intelligence  and  method,  and  he  never  attempted 
to  build  any  of  his  devices  until  he  had  thoroughly 
studied  every  point  and  was  certain,  not  only  of  the 
office  each  part  would  perform,  but  exactly  why.  His 
failures   were  not  so  much  from  bad  judgment   as 
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from  the  difficulty  of  obtaining  the  nnterial  and  the 
skillful  workmen  to  carry  out  his  ideas  intelligently. 
I  have  seen  many  of  his  devices  set  aside  and  new 
ones  built  simply  on  account  of  the  mechanicians 
failing  to  do  careful  and  skillful  work.  Much  of  his 
time  was  spent  and  practically  lost  for  this  reason 
alone. 

The  writer  has  several  hand  telephones  and  com- 
plete telephone  outfits,  including  magneto  bells,  made 
by  McDonough,  that  were  afterward  used  commer- 
cially by  the  Overland  Telephone  company  of  New 
Jersey.  Most  of  these  outfits  were  equipped  with 
carbon  transmitters  and  were  arranged  so  that  the 
person  talking  directed  his  voice  downward,  the 
shelf  of  our  present  form  of  battery  telephone  then 
being  the  transmitter  box.  At  that  time  the  hand 
telephones  were  made  of  various  shapes  and  of  dif- 
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ferent  material.  I  have  one  set  that  looks  not 
unlike  a  gavel.  Others  were  straight  hard-rubber 
tubes,  the  full  size  of  the  diaphragm,  and  rounded  at 
the  bottom  end.  Most  of  these  types  used  a  double- 
pole  permanent  magnet  of  the  U-shaped  pattern,  and 
having  a  spool  of  fine  wire  on  each  pole.  Some  had 
sheepskin  diaphragms  with  small  pieces  of  iron  glued 
on  the  surface"  near  the  poles  of  the  permanent  mag- 
nets. Many  other  forms  of  hand  telephones  were 
used  besides  the  various  transmitters. 

McDonough  also  experimented  with  water  trans- 
mitters, but  with  varying  success.  He  always  had  in 
view  some  wa}^  to  transmit  light,  as  well  as  articulate 
sound,  and  described  to  me  many  devices  to  secure 
this  result.  At  the  time  of  his  death  wt  were  con- 
templating building  a  multiplex  device  to  be  used 
on  the  present  telephone  lines  by  which  a  number 
of  people  could  talk  at  the  same  time,  and  we  devised 
several  instruments  for  synchronizing  the  vibrations 
or  waves  of  electricity,  but,  owing  to  his  sudden 
death,  his  experiments  were  cut  short. 

I  built  for  McDonough  several  instruments  that 
he  called  his  inductive  transmitters.  The}"  were  two 
flat  coils  of  very  fine  w'ire,  almost  in  contact  with 
each  other.  One  coil  was  fastened  directly  to  a 
diaphragm,  the  diaphragm  being  arranged  with  car- 
bon points  as  a  transmitter,  with  the  flat  coil  con- 
nected in  series  with  these  points  and  two  cells  of 
battery.  The  other  flat  coil  was  connected  direct 
with  the  line  and  a  telephone  receiver.  The  operation 
v,-as  as  follows:  When  the  diaphragm  was  vibrated 
by  talking  the  battery  circuit  was  influenced  by  the 
carbon  points  in  the  same  manner  as  an  ordinary- 
transmitter,  and.  in  addition  to  this,  the  entire  coil 
was  moved  backward  and  forward  toward  the  line 
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coil.  The  object  in  view  was  to  amplify  the  sound 
at  the  receiver  end  by  producing  a  double  inductive 
effect.  It  gave  good  results  and  gave  every  promise 
cf  success,  but  before  the  experiments  were  com- 
pleted, Mr.  McDonough  was  taken  sick  and  had  to 
go  South  to  regain  his  health.  I  never  saw  the  in- 
struments again  until  they  were  turned  over  to  me 
by  his  heirs  after  his  death  and  in  a  dismantled 
shape.  Many  who  knew  Mr.  McDonough  supposed 
he  was  well  paid  for  his  telephone  devices,  but  I  know 
that,  instead  of  making  a  fortune,  he  spent  one  in 
his  endeavor  to  protect  his  just  rights  in  this  great 
invention.  He  was  a  good  and  just  man,  refined 
in  intellect,  and  his  broad  knowledge  of  scientific 
matters  entitles  him  to  a  place  among  the  world's 
greatest  inventors. 
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Telephone  men  who  journey  to  Chicago  next 
week  to  attend  the  interstate  gathering  will  receive 
a  cortiial  welcome,  not  only  from  their  brethren  in 
this  city,  but  from  all  electrical  men  as  well.  We 
hope  that  they  well  deliberate  wisely  and  enjoy 
themselves  heartily.  An  important  project  will  be 
brought  before  them,  but  the  entertainment  features 
have  been  amply  provided  for,  and  a  profitable  and 
enjoyable  gathering  is  anticipated-  The  present  is- 
sue of  the  Western  Electrician,  being  the  annual 
telephone  number,  is  largely  devoted  to  subjects  of 
interest  to  the  visitors,  and  will,  we  hope,  interest 
(hem  as  well  as  the  larger  circle  of  general  readers- 


Is  there  an  electric  substance?  An  English  con- 
temporary, in  an  article  which  we  reprint  elsewhere, 
says  that  there  is,  and  that  "it  is  a  solid  reality — 
as  solid,  at  least,  as  a  deal  table-''  Tn  old-fash- 
ioned folk  who  still  regard  electricity  .ts  a  mani- 
festation of  energy  the  assertion  that  there  is  an 
"electric  substance"  is  startling-  But  the  investi- 
gations of  the  most  advanced  physicists  seem  to 
point  to  the  road  to  the  truth  as  leading  away  from 
the  old — or,  shall  we  say?  the  intermediary — land- 
marks. Still,  the  path  may  not  be  so  promising  of 
results  when  pursued  to  the  end-  Not  a  few  dis- 
coverers are  tracing  it  with  eagerness-  We  shall 
await  the  results  of  their  researches  with  intense 
interest. 


The  expected  has  happened-  The  municipal-own- 
ership propositions  voted  on  by  the  citizens  of  Chi- 
cago on  April  1st  have  been  favored  by  the  voters 
in  the  startling  ratio  of  five  to  one-  Of  the 
204.379  citizens  who  voted  for  aldermanic  candidates 
1.SO.581  also  voted  on  the  referendum  proposition 
for  municipal  ownership  of  street  railways,  the  di- 
vision being:  For  municipal  ownership,  124,594; 
against,  25,987.  On  municipal  ownership  of  gas 
and  electric-light  plants  the  vote  was:  For,  124,- 
190;  against,  19,447-  However,  two  things  are  to 
be  borne  in  mind.  One  is  that  less  than  half  of 
the  legal  voters  of  Chicago  have  expressed  them- 
selves on  the  question  ;  the  other  point  is  that  the 
referendum  vote  has  no  binding  force.  But  it  is 
clearly  demonstrated  that  the  fallacy  of  municipal 
ownership   is  a  popular  one. 


There  yet  remains  to  be  written  an  authoritative 
manual  on  "Telephone  Etiquette."  Not  that  the 
subject  has  not  received  attention — far  from  it- 
But  where  shall  we  find  a  code  of  rules  governing 
the  relations  of  the  caller  and  the  called  so  just 
and  so  sensible  that  all  may  accept  it  as  the  final 
law  on  the  subject,  and,  so  accepting,  abide  by  it? 
iMr-  Smith,  a  busy  man  of  business,  summons  his 
office  boy  and  says :  "Please  get  Mr,  Jones  on  the 
wire-"  The  boy  does  as  directed.  It  happens  that 
neither  gentleman  has  attained  the  luxury  of  a 
desk  set.  Accordingly,  when  Jones  is  informed  by 
his  boy  that  Mr.  Smith  wants  to  talk  to  him  over 
the  telephone  he  lays  aside  what  he  is  doing  and 
walks  to  the  instrument.  There  he  hears  the  fa- 
miliar, "Hold  the  wire  a  minute,  please,"  and  waits 
patiently,  or  perhaps  impatiently,  until  Smith  is 
notified  that  Mr.  Jones  is  "on  the  wire,"  and  goes 
to  the  telephone  in  his  turn.  Jones  has  wasted  some 
seconds  or  minutes,  perhaps,  of  his  valuable  time- 
Smith,  on  the  other  hand,  has  lost  no  time.  He 
could  have  saved  Jones  the  waiting  by  directing  his 
boy  to  call  up  Jones'  office  and  ascertain  if  he  were 
in.  Receiving  an  affirmative  answer,  he  could  then 
have  stepped  to  the  telephone  and  called  for  Smith, 
waiting  himself  until  Jones  responded.  But  in  that 
case  Smith  would  have  waited,  and  Smith  doesn't 
care  to  stand  around  any  more  than  Jones  does. 
Little    vexations,    like    great    problems,    depend    so 
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much  on  the  point  of  view.  What  we  need  is  a 
system  of  rules  that  shall  be  equally  respected  by 
Sniilh  and  Jones,  whether  either  be  the  seeker  or 
ihe   sought- 


The  scope  and  prestige  of  the  American  Institute 
"f  Electrical  Engineers  are  surely  increasing-  Not 
only  has  that  learned  body  at  last  taken  up  telephone 
subjects  at  a  time  when  well-known  telephone  men 
have  been  admitted  to  membership,  but  there  is  talk 
of  local  meetings  in  Minneapolis,  with  the  idea  of 
eventual  development  into  a  Minnesota  chapter.  At 
the  present  time,  we  believe,  Chicago  is  the  only 
cily  outside  of  New  York  where  more  or  less  reg- 
ular meetings  of  the  Institute  are  attemtped-  And 
a  Pittsburg  man  has  been  nominated  for  the  presi- 
dency! The  Institute  will  have  to  watch  out,  or  its 
future  course  may  be  influenced  by  the  proverbial 
course   of   the    star   of   empire- 


Last  week's  meetings  of  the  American  Institute 
of  Electrical  Engineers  in  New  York  and  Chicago 
proved  very  interesting;  the  society  was  fortunate 
in  securing  such  well-known  authorities  as  Messrs. 
Hibbard,  Abbott,  Carty  and  Dommerque  to  revive 
interest  in  telephone  questions.  The  papers  and 
discussions  by  these  gentlemen  were  carefully 
thought  out,  and  it  is  gratifying  that  both  Bell  and 
Independent  practice  were  represented-  Of  all  the 
topics  discussed  at  the  two  meetings,  perhaps  the  one 
most  vital  to  telephone  companies  to-day  relates  to 
rates  and  charges.  That  the  present  flat  rates, 
measured  service,  party  lines  and  pay  stations  all 
possess  some  measure  of  objection,  both  to  the 
telephone  companies  and  to  the  subscribers,  is  evi- 
dent. To  remedy  this  evil  and  devise  a  system  of 
rates  that  shall  be  commensurate  with  the  distance 
talked  over,  the  length  of  time  the  telephone  is 
used,  the  number  of  stations,  that  may  be  communi- 
cated with  and  the  quality  of  service,  is  a  problem 
that  requires  the  fullest  and  most  serious  considera- 
tion, not  only  from  an  engineering,  but  also  from 
an   economic  point   of  view. 


The  new  plant  of  the  Keystone  Telephone  com- 
pany in  Philadelphia,  described  in  this  issue,  seems 
to  be  a  first-class  example  of  modern  telephone  con- 
struction. The  building  of  an  installation  so  large 
and  well  executed  in  a  city  over  the  million  mark 
In  population  shows  that  the  Independents  are  still 
pressing  forward  with  vigor  in  affording  opposition 
telephone  service-  Hard-headed  business  men  seem 
to  think  there  is  something  in  the  business,  for  large 
cities  as  well  as  for  small  ones,  and  continue  to  in- 
vest their  money  in  it.  Such  a  plant  as  that  in 
Philadelphia  is  certainly  very  creditable  to  their  en- 
terprise- One  noteworthy  thing  about  the  Keystone 
company  is  that  It  has  no  poles;  its  wires  are  en- 
tirely underground-  As  the  outlying  districts  are 
reached  poles  will  probably  be  erected ;  but  the  com- 
pany now  presents  the  novelty  of  a  telephone  plant 
in  an  American  city  starting  Into  operation  without 
any  overhead  lines,  and  with  poles  only  as  a  prob- 
able development  of  the  future.  Other  companies 
have  buried  wires  in  large  areas,  but  none  of  them 
started  In  with  an  absolutely  clean  slate  on  the  pole- 
line  proposition- 


Why  could  not  the  telephone  cord  of  commerce, 
connecting  the  receiver  with  a  wall  instrument,  be 
made  longer,  to  the  advantage  of  the  user?  At 
present  the  cord  Is  about  30  Inches  long,  and  if. one 
desires  to  take  a  step  or  tw'O  out  of  an  ordinary 
office  telephone  booth,  still  holding  the  receiver  to 
his  ear,  as  sometimes  happens  while  waiting  for 
a  connection,  he  Is  tantalized  by  not  having  enough 
rope-  Of  course,  the  manager  will  say:  Get  an 
extension  set  if  you  want  extension  service.  But 
it  does  seem  that  by  the  simple  expedient  of  length- 
ening the  cord  the  convenience  of  using  the  wall 
instrument  in  offices  could  be  sensibly  increased- 
In  Sweden,  where  they  know  something  about 
telephoning,  many  sets  for  moderate-priced  service 
are  made  with  transmitters  and  receivers  in  one 
piece.  The  cord  is  of  ample  length,  and  the  user 
can  sit  comfortably  in  a  chair  and  converse  at  his 
ease,  hanging  up  the  instrument  on  a  wall  switch 
when  through  talking-  This  idea  might,  perhaps, 
be  adopted  in  this  country  for  residence  service, 
although  not  adapted  for  business  use-  But  it 
would  seem  that  no  harm,  and  only  added  con- 
venience, would  result  from  making  the  receiver 
cord  of  the  average  American  wall  Instrument  twice 
as   long  as   it  i.'^. 
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Telephony   Discussed   at  the   Institute. 

"Telephony"  was  tlie  general  subject  of  the  meet- 
ing of  the  American  Institute  of  Electrical  Engi- 
neers, held  in  New  York  city  and  Chicago  on  March 
Jiith.  The  New  York  meeting  was  presided  over 
by  President  Steinmetz,  who  introduced  the  subject. 
He  compared,  in  an  interesting  way,  telephonic  com- 
munications with  long-distance  power  transmission 
of  large  electrical  power.  In  both,  alternating  cur- 
rents are  used  exclusively,  although  the  power  of 
telephonic  transmission  is  exceedingly  small.  Each 
one  of  a  large  number  of  stations  in  a  telephone 
system  is  a  generating  station  when  speaking,  and 
a  receiving  station  when  listening.  In  a  power- 
transmission  system  the  main  object  was  to  obtain 
high  efficiency  of  transmission,  but  in  a  telephone 
svstem  the  problem  is  the  maintenance  of  the  wave 
shape  of  the  higher  harmonics,  of  the  generated 
wave. 

With  the  increasing  length  of  the  telephone  line, 
gradually  the  higher  harmonics  decrease,  articulation 
becomes  at  first  impaired  and  then  destroyed,  and 
speech  becomes  unintelligible,  not  because  power 
does  not  reach  the  receiving  telephone  in  sufticient 
•^liantity  to  give  the  sound,  but  because  the  power 
reaches  it  at  a  wave  shape  different  from  that  gen- 
erated at  the  generating  end,  and  more  or  less  goes 
out  with  the  higher  harmonics  suppressed.  This 
condition  is  made  worse  by  the  character  of  the 
telephone  generator,  which  gives  more  or  less  com- 
pletely constant-current  generation.  The  higher  the 
capacity  of  the  line  the  less  current  of  higher  fre- 
quency reaches  the  receiving  telephone,  until  speech 
becomes  impossible,  and  it  is  this  discriminating 
character  of  the  telephone  line  which  causes  the 
difficulty    of    long-distance    telephone    distribution, 

Mr.  Steinmetz  then  called  attention  to  w'ork  done 
and  still  necessary  to  extend  the  distance  of  tele- 
phonic transmission  and  closed  with  brief  reference 
to  the  telephonic  relay.  He  said  that  thus  far  no 
success  has  been  approached  by  telephone  relays. 
At  the  same  time,  it  appeared  to  him  that  the  prob- 
lem of  relaying  telephonic  currents  has  most  nearly 
been  approached  through  an  understanding  of  the 
problem,  which  was  not  to  increase  the  power  of  the 
telephonic  current,  but  to  avoid  the  destruction  of  the 
wave  shape.  The  telephonic  relays,  therefore,  should 
insert  pow-er  in  such  a  manner  as  to  be  proportionate 
to  the  efficiency,  and  should  discriminate  in  favor 
of  the  higher  harmonics.  He  could  see  a  number  of 
directions  in  which  the  problem  might  be  approached. 
Arthur  Vaughan  Abbott  of  New  York  city  then 
read  a  paper  on  "The  Telephonic  Status  Quo,"  which 
was  followed  by  a  paper  prepared  by  Franz  J. 
Dommerque  of  Chicago,  but  read  by  William  J. 
Hammer,  as  Mr.  Dommerque  was  at  the  Chicago 
meeting. 

The  discussion  was  opened  by  John  J.  Carty  of 
New-  York  city  and  continued  by  E.  P.  Thompson, 
Henry  G.  Stott  and  C.  P.  Steinmetz.  Mr.  Carty 
said  he  was  glad  to  find  that  attention  is  called  to 
the  fact  that  there  is  a  branch  of  electrical  engineer- 
ing which  relates  to  the  telephone.  He  took  ex- 
ception to  a  statement  in  Mr.  Abbott's  paper  that 
the  manufacture  of  apparatus  was  sedulously  guarded 
and  that  the  magneto  bell,  the  receiver  and  solid- 
back  transmitter  stand  to-day  unchanged  and  un- 
improved. He  recited  the  history  of  the  magneto 
bell,  and  told  how  it  had  been  discarded  and  replaced 
by  his  own  "bridging"  bell,  after  he  had  described 
his  invention  of  the  latter  at  a  telephone  meeting. 
These  bells  were  in  turn  discarded  and  replaced 
about  four  years  ago  by  others  using  the  bridging 
principle,  but  not  the  magneto,  because  they  were 
to  be  used  in  connection  with  the  common-battery 
system. 

Respecting  the  telephone  receiver,  Mr.  Carty  said 
in  the  last  five  or  six  years  his  company  had  taken 
out  all  of  the  receivers  they  had  in  use  and  sent 
them  to  the  junk  shop,  replacing  them  with  type 
after  tjpe  of  new  receivers.  Similarly  with  the 
solid-back  transmitter,  now  regarded  as  the  best  in 
England,  France,  Germany  and  Austria,  50,000  of 
which  had  been  removed  by  his  compaiiy  within  the 
last  four  years  and  replaced  by -a  modified  type.  Mr. 
Carty  closed  with  some  references  to  the  question 
of  telephone  rates,  and  emphasized  the  fact  that  in 
this  direction  lay  engineering  and  economic  questions 
of  the  greatest  importance,  not  to  be  settled  in  a 
moment  and  not  to  be  settled  merely  by  argument, 
but  by  resort  to  facts  and  the  fullest  possible  con- 
sideration. 

The  Chicago  members  met  at  the  rooms  of  the 
Western  Society  of  Engineers  on  the  same  evening. 
Mr.  R.  H.  Pierce,  local  honorary  secretary,  presided 
and  made  a  brief  opening  address.  Mr.  Dom- 
merque read  his  paper  and  Mr.  Pierce  read  ex- 
tracts from  Mr.  Abbott's  paper  and  also  a  short 
paper  on  "Telephony  in  1902,"  prepared  by  Mr.  A. 
S.  Hibbard,  general  manager  of  the  Chicago  Tele- 
phone company,  now  sojourning  in  the  South.  There 
was  a  brief  discussion,  in  which  Professor  Morgan 
Ti^ooks  of  Urbana,  111.,  Mr.  Pierce  and  others  par- 
ticipated. _  ^ 

The  three  papers  presented  are  given,  either  m 
full  or  in  abstract,  elsew-here  in  this  issue. 


The  Situation  in  Wisconsin. 

Bv  A.  L.  Hutchinson. 

Not  much  of  importance  has  transpired  since  the 
annual  meeting  of  the  state  association  last  month. 
If  the  state  association  has  accomplished  nothing  else 
— if  it  shall  accomplish  nothing  in  the  future — its 
work  of  defeating  the  Bell  scheme  of  tying  up  certain 
companies  in  the  state,  and  thus  crippling  the  In- 
dependent movement,  will  be  of  great  moment.  Cer- 
tain companies  just  on  the  verge  of  entering  into  10- 
year  contracts  and  substituting  Bell  transmitters 
have,  through  the  efforts  of  the  association,  been 
w-on  over  to  stand  by  the  Independents,  and  this 
fact  will  aid  in  the  building  of  copper  toll  lines,  so 
that  in  the  future  there  w-iU  be  no  excuse  for  wanting 
to  enter  into  any  contract  with  the  Bell  people.  Had 
it  not  been  for  the  timely  efforts  of  the  association 
many  of  these  contracts  would  have  been  made,  re- 
sulting in  a  complete  demoralization  of  the  business 
in  the  state. 

It  is  true  that  the  Union  company  and  the  Almond 
company  have  made  such  contracts,  but  they  are 
in  territory  heretofore  unoccupied  by  the  Bell  com- 
pany. Now  that  they  are  virtually  a  part  of  the  Bell 
system,  any  other  Independent  company  is  free  to 
enter  the  same  territory  and  compete  with   them. 

Much  work  is  mapped  out  for  the  coming  summer, 
and  this  year  will  add  at  least  1,000  miles  of  copper 
toll  line  to  the  state  system. 

The  committee  appointed  to  arrange  a  schedule  of 
rates  and  division  of  rates  is  expected  to  make  its 
report  at  the  summer  meeting  in  June,  and  when 
that  schedule  is  adopted  it  will  do  much  to  make 
the  system  of  charges  more  uniform  throughout  the 
statCi 

Telephone  securities  are  finding  a  readier  sale  than 
ever  before.  Six  per  cent,  preferred  stock  offered 
by  some  companies  is  a  profitable  investment,  and  is 
rapidly  taken. 

The  decision  of  the  Supreme  Court  of  the  state 
is  such  that  no  city  can  refuse  the  application  of  any 
telephone  company  to  operate  within  its  limits.  A 
city  has  no  powers  to  grant  a  franchise  containing 
any  more  powers  than  the  company  has  already  dele- 
gated to  it  by  the  state;  all  a  city  can  do  is  to  take 
affirmative  action  on  any  application  made,  and  then 
exercise  police  jurisdiction  over  its  streets.  This  law 
will  prevent  the  Bell  people  from  using  its  money 
and  power  to  keep  out  Independent  companies  seek- 
ing to  operate  in  its  territory.  Though  it  was  a  de- 
cision in  a  case  in  which  the  Bell  company  was  on 
the  wanning  side,  yet  in  other  instances  it  will  prove 
as  a  boomerang.  No  city  need  have  fear  that  it  will 
be  overburdened  with  exchanges,  for  no  two  Inde- 
pendent companies  will  compete  against  each  other 
in  the  same  city ;  but  it  does  assure  the  public  of 
competition  between  the  Bell  and  the  Independent 
companies,  which  has  been  denied  them,  in  many 
instances,  by  reason  of  the  influence  brought  to  bear 
upon  the  city  fathers. 

Altogether,  the  outlook  for  Wisconsin  was  never 
brighter,  and  the  end  of  this  year  will  eclipse  all 
previous  years  in  construction  work  and  earnings. 


The  electric  lights  in  St.  Paul's  Cathedral,  London, 
the  cost  of  the  installation  of  which  was  defrayed 
by  J.  Pjerpont  Morgan,  were  tried  for  the  first  time 
at  the  Saturday  afternoon  ser%-ice  of  ^''arch  2qth 
and  the  result  -n-as  everything  that  could  be  desired. 
The  cost  of  the  installation,  which  has  been  com- 
pleted for  the  whole  cathedral,  has  been  so  hea-vy 
that  only  four  of  the  eight  permanent  candelabra 
for  the  dome  have  been  made. 


Since  writing  the  above  I  have  learned  that  the 
Waushara  County  Telephone  company  has  entered 
into  a  two-year  contract  (with  privilege  of  renewal 
for  10  years)  with  the  Bell  company.  The  situation 
of  this  companv  was  different  from  that  of  other 
companies,  as  it  has  always  connected  with  the 
Bell  company  since  its  first  organization.  The  pres- 
ent contract  requires  it  to  substitute  Bell  transmit- 
ters and  disconnect  with  other  Independent  com- 
panies. The  Waushara  cpmpany  was  never  a  mem- 
ber of  the  state  association.  As  it  owns  the  Berlin 
exchange,  the  probability  is  that  in  two  years  it  will 
either  cancel  the  contract  or  submit  to  Independent 
competition. 

Electrical    Exports. 

Official  reports  show  that  the  electrical  exports 
from  the  United  States  for  February,  1902,  amounted 
in  value  to  $846,241,  divided  as  follows:  Electrical 
machinery,  $591,078;  electrical  appliances,  including 
telegraph  and  telephone  instruments,  $255,163. 
Figures  for  February,  1901,  show  that  the  value 
of  exports  in  the  line  of  electrical  machinery 
amounted  to  $566,494,  or  $24,584  less  than  in 
the  corresponding  month  of  this  year.  No  com- 
parison can  be  made  of  the  exports  of  electrical  ap- 
pliances in  respect  to  the  corresponding  months  of 
the  two  years,  as  electrical  appliances  have  not  been 
separately  classified  save  for  the  last  eight   months. 

Qassified  by  destination  the  principal  exports  of 
electrical  machinery  for  February,  1902,  wer  eas  fol- 
follows:  United  Kingdom,  $302,778:  British  North 
America,  $87,275;  Mexico,  $64,062;  British  Austral- 
asia, $57,493;  Japan,  $17,004;  British  East  Indies,  $15,- 
963;  .i^frica.  $10,634;  European  countries  not  else- 
where mentioned,  $10,016;  countries  of  Asia  and 
Oceanica  not  elsewhere  mentioned,  $6,698;  Germany, 
$4,258;  France,  $3,335;  Argentina,  $2,909;  Brazil, 
$2  529 ;  Central  American  States  and  British  Hon- 
duras. $2,024;  Philippine  Islands,  $1,732;  Hong  Kong, 
$1,405. 


Next  Week's  Telephone  Convention   in 
Chicago. 

Last  January  a  number  of  telephone  men  met  in 
Chicago  under  the  auspices  of  Dr.  I.  A.  Lumpkin 
and  W.  B.  Burke,  president  and  secretary,  re- 
spectively, of  the  Illinois  Telephone  association. 
The  subject  under  discussion  was  the  possibility  of 
forming  a  western  interstate  telephone  association. 
It  was  the  opinion  of  those  present  that,  owing 
to  the  distance  necessary  for  exchange  operators 
in  Illinois  and  adjoining  states  to  travel  to  attend 
national  conventions  in  the  East  and  also  to  the  fact 
that  perhaps  nine-tenths  of  the  telephone-manufac- 
turing business  is  centered  in  Chicago,  it  might  be 
advisable  to  form  a  new  association  representing 
the  Independent  interests  of  the  states  of  Kentucky, 
Illinois,  Indiana,  Iowa,  Missouri,  Michigan  and  Wis- 
consin. 

After  some  discussion  it  was  decided  to  call  a 
meeting  of  Independent  telephone  exchange  oper- 
ators, manufacturers  and  dealers,  to  be  held  at  the 
Sherman  House  in  Chicago  on  April  9th  and  loth. 
at  which"  time  an  organization  might  be  formed. 
A  committee,  composed  of  H.  B.  McMeal,  J.  J.  Nate 
and  S.  A.  Dinsmore  of  Chicago,  Dr.  I.  A.  Lumpkin 
of  Mattoon  and  Mr.  Burke  of  Decatur,  was  ap- 
pointed to  make  arrangements  for  the  meeting.  It 
has  worked  faithfully,  and  a  very  large  gathering 
of  telephone  men  in  Chicago  next  week  seems  to 
be    assured. 

It  was  originally  intended  to  hold  the  convention 
for  two  days,  but  later  the  problem  of  forming  an 
association  assumed  such  proportions  that  a  third 
day  (the  nth)  was  added,  which  may  be  utilized 
or  not,  as  the  meeting  develops.  The  idea  is  to  get 
those  interested  together,  and  then  present  the  prop- 
osition to  them.  If  an  association  is  voted  to  be 
desirable,  then  one  will  be  formed;  if  not  (although 
this  contingency  is  thought  to  be  unlikely),  the 
project    will    be    abandoned. 

Wednesday,  April  gth,  will  be  spent  in  making 
arrangements  preliminary  to  the  consummation  of 
the  proper  object  of  the  meeting  and  the  morning 
will  be  given  to  the  reception  of  visitors,  who  are 
to  see  to  their  hotel  accommodations  and  trans- 
portation. Arrangements  have  been  made  with  the 
various  railroads  for  a  rate  of  a  fare  and  a  third, 
and  a  25  per  cent,  discount  for  hotel  accommoda- 
tions has  been  granted  by  the  management  of  the 
Sherman    House. 

The  headquarters  of  the  committee  of  arrange- 
ments will  be  in  parlor  A,  on  the  parlor  floor  of 
the  Sherman  House,  and  it  is  on  this  floor  that  the 
convention  hall  is  situated.  Manufacturers  and 
dealers  are  to  be  given  a  chance  to  make  their  ex- 
hibits on  this  floor  also.  It  is  the  wish  of  the  com- 
mittee that  delegates  report  as  early  as  possible 
on  W^ednesday  to  deposit  railroad  certificates,  obtain 
the  hotel  rebate,  get  whatever  credentials  are  neces- 
sary, and  secure  badges.  On  Wednesday  afternoon 
a  meeting  of  the  Illinois  Telephone  associa-tion  will 
be  held,  and  it  is  intended  that  the  interstate  dele- 
gates shall  be  invited  to  the  convention  hall  about 
the  same  time,  so  that  the  work  of  the  organization 
may  be  taken  up  as  soon  as  possible.  Dr.  I.  A. 
Lumpkin  will  probably  preside,  and  the  proposition 
of  an  interstate  organization  will  be  presented  for 
discussion. 

On  Wednesday  evening,  at  seven  o'clock,  a  com- 
plimentary banquet  will  be  given  to  the  delegates 
at  the  Sherman  House  by  the  telephone  manufac- 
turers and  dealers  of  Chicago.  It  is  expected  that 
many  toasts  will  be  responded  to,  although  a  regular 
programme  has  not  yet  been  decided  upon. 

A  programme  of  convention  work,  with  the  read- 
ing of  papers  by  well-informed  representatives  of 
Independent  interests,  is  in  course  of  preparation, 
but  has  not  been  completed  at  the  present  writing. 


Electrical     Manufactures     in    Michigan, 
Texas  and  Tennessee. 

The  census  bulletin  on  the  manufactures  of  Mich- 
igan for  the  year  1900  reports  12  electrical  apparatus 
and  supply  establishments.  These  concerns  had  a 
total  capital  of  $547,319,  employed  184  wage  earners 
with  wages  aggregating  $86,188,  and  produced  goods 
valued  at  $438,144.  For  the  same  state  there  w-ere 
reported  27  electrical  construction  and  repair  estab- 
lishments, with  $156,271  capital,  324  wage  earners, 
$135,452  wages,  and  products  valued  at  $673,385. 
Thirteen  electroplating  establishments  were  reported, 
their  capital  being  $28,505,  wage  earners  65,  wages 
$25,985,  and  products  valued  at  $70,227. 

The  census  report  for  Texas  shows  13  electrical 
construction  and  repair  establishments,  capitalized  at 
$36,645,  with  60  wage  earners,  $31,230  wages  and 
products  valued  at  $97,200. 

Tennessee  reports  show  nine  electrical  construc- 
tion and  repair  establishments,  capitalized  at  $28,500, 
with  50  wage  earners,  wages  of  $20,212  and  products 
valued  at  $125,154. 
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Telephone    Rates    from    an    Engineer's 
Viewpoint.' 

Bv     FraXZ    J.     DOMMERQUE. 

Reviewing  the  present  method  o£  charging  for 
telephone  service,  it  is  found  that  previous  10  the 
independent  movement,  the  Bell  licensees  had  a  free 
hand  and  were  in  a  position  to  obtain  the  highest 
rates.  W  ith  a  competitor  in  the  field  charging 
lower  rates,  tiie  old  companies  had  to  find  some 
means  to  meet  this  competition  and  to  retain  at  the 
same  time  the  old  revenues.  Three  methods  of 
charging  for  service  were  introduced  besides  the 
old-time  flat  rate,  namely,  measured  service,  pay 
stations  and  parly-line  service.  The  introduction  of 
these  three  additional  kinds,  however,  deteriorated 
the  service  given  to  the  public.  The  Independent 
companies  did  not  imitate  the  Bell  in  their  charges, 
but  kept  to  the  tlat  rate  exclusively,  distinguishing, 
however,  between  charges  for  business  houses  and 
for  residences,  thereby  not  deteriorating  service. 
'J'his  seemed  fair  to  all  parties  concerned,  because 
the  amount  of  work  to  be  performed  by  an  operating 
company  justified  a  reduction  in  rates  for  resi- 
dences, as  the  average  number  of  calls  per  day  from 
a  residence  subscriber  is  less  than  from  a  business 
subscriber,  and,  consequently,  the  number  of  operat- 
ors required  for  residence  service  is  less  than  for 
business  service. 

Experience  quickly  demonstrated  that  more  than 
two  parties  on  one  line  is  not  cherished  by  the  sub- 
scribers. Measured-rate  and  pa3'-station  service  had 
the  appearance  of  justice,  as  the  subscriber  paid 
for  each  call  he  made,  and  thus  could  not  find, 
fault  with  the  company.  Naturally,  he  became  care- 
ful in  the  use  of  his  telephone,  thereby  reducing 
his  number  of  calls  to  a  minimum,  and,  to  some  ex- 
tent, the  company  was  the  loser,  as  it  had  to  provide 
a  sufticienlly  large  plant  and  count  the  number _  of 
calls,  cither  by  mechanical  devices  or  by  writing 
out  tickets;  the  latter  is  probably  the  method  most 
in  vogue.  The  writing  of  tickets  is  cumbersome 
and  reduces  the  efficiency  of  the  operators,  and,  be- 
sides, is  apt  to  make  the  subscriber  suspicious  of 
overcharge,  as  the  subscriber  has  no  control  over 
the  operator.  However,  the  public  gained  an  ad- 
vantage in  not  having  to  pay  an  exorbitant  rate 
for  a  small  number  of  calls,  but  the  rate  per  call 
was  still  high,  as  the  telephone  company  made  the 
measured  rate  correspond  to  the  decrease  in_  number 
of   calls. 

It  is  a  well-known  fact  that  the  greater  the  plant, 
or,  rather,  the  more  subscribers  are  connected  to 
one  and  the  same  exchange,  the  higher  the  rates. 
Seemingly,  the  subscriber  in  a  village  has  the  ad- 
vantage over  the  city  subscriber.  The  rate  in  the 
village  is,  say,  one  or  two  dollars  a  month,  or 
from  $12  to  $24  a  year,  while  the  city  man  pays 
$50  or  more.  But  the  villager  reaches  for  his  $12 
only,  say,  ico  subscribers,  and  in  order  to  reach  as 
many  subscribers  as  the  city  man  does,  he  will  have 
to  talk  to  other  villagers,  and,  perhaps,  over  his 
whole  county,  and  pay  toll  charges  for  the  privi- 
lege. Thus,  to  compare  the  rates,  the  number  of 
pe*>ple  reached   must  be  taken   into  consideration. 

Service  given  by  small  units,  as  in  the  case  of  a 
village,  is  considered  cheap,  and  many  can  afford 
a  telephone  in  a  village  that  could  not  in  a  city. 
Should  it  not  be  possible  to  arrange  city  service 
on  the  principle  of  village  service  and  give  every 
subscriber  a  comparatively  low  rate  without  going 
to  means  that  deteriorate  service?  One  step  in  that 
direction  is  made  already  by  establishing  so-called 
private-branch  exchanges.  We  find,  as  an  example, 
hotels  with  telephones  in  every  room  for  the  use 
of  the  guests,  the  guests  not  paying  for  such  service 
as  long  as  they  do  not  call  for  a  party  outside  of 
the  hotel,  a  small  charge  being  made  as  soon  as 
connection  through  the  telephone  exchange  is  de- 
sired. Such  small  units  could  be  established  in  a 
great  many  large  buildings  in  our  large  cities.  A 
still  better  field  for  this  service  would  be  found  in 
the  residence  districts  of  our  cities.  Usually  the 
wealthiest  classes  congregate  in  the  best  localities, 
where  real  estate  or  rent  is  high.  The  less  fortunate 
nicmbers  of  the  community  choose  less  expensive 
quarters,  and  so  on  down  the  scale  of  means.  Ac- 
cordingly, there  are  villages,  so  to  speak,  of  the 
aristocracy,  villages  of  tradespeople,  and  the  work- 
ingman's  villages.  In  each  of  these  villages  a  great 
number  of  telephone  calls  would  be  for  people  of 
the  same  village,  and  a  flat  rate  could  be  established 
for  such  local  calls  that  should  not  be  much  higher 
than  the  rate  of  the  country  village,  ?nd  whenever 
a  call  is  made  outside  of  the  local  district,  a  small 
charge  could  be  made  per  call,  the  same  as  the  coun- 
try villager  pays  a  toll  charge.  This  would,  it  is  true, 
involve  again  the  making  out  of  tickets,  but  only  to 
a  limited  extent,  and  would  not  involve  the  labor 
on  the  part  of  the  operator  as  when  a  ticket  has 
to  be  made  out  for  every  call  in  the  whole  exchange, 

In  the  center  portion  or  busine?s  district  of 
cities  there  will  be  one  large  office,  or,  in  very  large 
cities,  more  than  one,  to  which  individual  business 
telephones  are  connected.  But  the  business  man 
in  a  city  transacts  such  an  amount  of  business  that 
a  reasonably  high  charge  for  the  unlimited  use  of 
his  telephone  would  be,  and,  in  fact,  is,  gladly  paid 
as  long  as  the  service  is  good.  However,  here,  too, 
a  subdivision  could  be  made  by  the  use  of  two-party- 
line  service,  which  is  not  objectionable,  as  it  does 
not  deteriorate  the  service  in  general,  being  selective, 
i.  e.,  each  of  the  twp  parties  can  be  called  without 

I.  A  paper  read  ai  ih^  m-elir>g  of  the  AniPric.n  Institute  if 
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annoying  the  other  party  by  ringing,  and  two  not 
very  busy  subscribers  will  not  be  inconvenienced 
by  having  to  use  one  and  tlie  same  line,  for  only 
in  rare  cases  will  both  parties  call  just  at  the  same 
time,  which  would  happen  frequently,  however,  with 
four  or  more  parties  on  the  same  line.  Thus,  two 
business  subscribers,  each  having  not  enough  busi- 
ness to  demand  the  exclusive  use  of  one  line,  could 
share  in  the  line   and  thus  reduce   charges. 

Such  an  arrangement  as  outlined  above  would 
lend  toward  large  offices  in  the  center  of  cities 
and  smaller  offices  in  the  residence  portions,  and  the 
engineer  would  have  to  lay  out  his  plans  on  some- 
what difi^erent  lines  from  those  which  he  is  used  to 
now. 

Measured  service  introduces  also  a  large  amount 
of  bookkeeping,  which  would  be  done  away  with 
if  only  flat  rates  were  charged.  The  method  of 
charging  and  collecting  monthly  introduced  by  many 
Independent  companies  is  another  hardship  for  the 
accounting  department,  and  should  not  be  encour- 
aged. A  subscriber  who  wants  service  and  wants 
it  honestly  cannot  object  to  paying  quarterly.  A 
subscriber  who  delights  in  the  one-sided  economy 
of  moving  at  the  end  of  the  month  to  unknown 
quarters,  thereby  cheating  the  telephone  company 
and  landlord  alike  out  of  a  month's  rent,  is  not  a 
desirable  customer   in   any   sense. 

The  scheme  of  charging  for  telephone  service 
would,  therefore,  be  as  follows;  (i)  For  the  busi- 
ness portion  of  cities  a  flat  rate  to  all  busy  sub- 
scribers, and  a  reduced  flat  rate  to  less  busy  sub- 
scribers using  a  two-party  line.  Pay  stations,  of 
course,'  cannot  be  dispensed  with,  but  should  only 
be  used  in  certain  quasi-public  places,  so  as  to  give 
transients  an  opportunity  of  telephoning  without 
having  to  intrude  upon  the  regular  subscriber.  (2) 
In  the  residence  districts,  flat  rate  for  local  calls, 
with  measured  service  for  trunk  calls.  Here,  also, 
two-party-line  service  can  be  used  probably  to  still 
better  advantage  than  in  the  business  portion,  and 
would  double  the  capacity  of  a  small  residence-dis- 
trict   switchboard. 

With  more  than  one  office  in  the  business  dis- 
trict of  a  very  large  city,  the  flat  rate  would  be 
different  in  the  various  offices,  and  would  be  in 
correspondence  to  the  average  number  of  calls  origi- 
nating in  the  offices.  A  measured  rate  for  trunk 
calls  in  addition  to  a  flat  rate  for  local  calls  should 
be  made,  I  think,  only  outside  of  the  business  dis- 
trict where  the  total  number  of  originating  calls  is 
low.  This  trunk  charge  would  have  another  bene- 
ficial effect,  as  it  would  cut  the  calls  into  busy  oflices 
down  to  the  lowest  amount,  and  thus  help  to  keep 
down  the  trunk  expense  in  such  busy  offices,  which 
would  not  be  the  case  if  the  residence-district  sub- 
scriber, who  usually  is  not  pressed  for  time,  could 
make  as  many  trunk  calls  as  he  pleased  under  a 
flat    rate. 

One  more  word  on  the  subject  of  measured  rates. 
It  is  said  that  it  is  the  fairest  way  to  charge  the 
public  for  what  service  it  actually  receives,  and 
comparison  is  made  with  the  charges  for  electric- 
light  and  gas  service.  There  is  a  fallacy  in  such 
comparison,  because  in  electric-light  service,  as  well 
as  in  gas  service,  reservoirs  store  the  energy,  i.  e.. 
accumulators  in  the  case  of  electric-light  supply,  and 
gas  tanks  in  the  other  case,  take  care  of  the  peak 
or  peaks  of  the  load  curve,  while  in  a  telephone 
plant  we  cannot  store  the  energy  developed  by  the 
operator,  and  must  build  our  plant  large  enough 
for  the  highest  peak  of  the  load  curve,  and  there 
fore  have  for,  say,  22  hours  of  the  day  a  plant 
on  our  hands  that  is  used  at  low  efficiency.  Thus 
the  same  switchboard  equipment  and  a  line  has  to 
be  built  for  each  subscriber,  whether  he  calls  once 
or  100  times  a  day.  It  is,  therefore,  not  more  than 
correct  to  charge  a  flat  rate,  allowing  certain  modi- 
fications as  the  two-party-line  rate  and  regulate  the 
flat  rate  according  to  the  plant  and  service  required. 
Size  of  plant  and  number  of  operators  being 
purely  a  function  of  the  number  of  calls,  the  flat 
rate  should  be  proportional  to  the  number  of  calls. 

There  is  another  incongruity  in  the  comparison. 
In  electric-light  and  gas  ipeters  the  quantity  of  en- 
ergy supplied  or  the  time  of  duration  of  supply  is 
measured,  so  that  each  consumer  pays  exactly  for 
what  he  receives.  In  measuring  telephone  service, 
no  account  is  taken  of  the  time  or  duration  of 
conversation,  but  the  number  of  calls  only  is  re- 
corded. It  is  true  that  for  local  calls,  i.  e.,  for 
calls  between  subscribers  connected  to  one  and  the 
same  switchboard,  duration  of  conversation  does 
not  noticeably  influence  the  operating  labor,  and 
thus  would  not  enter  into  the  question  of  charge, 
but  for  trunk  calls,  i.  e.,  for  calls  that  have  to  be 
transferred  from  one  operator  to  the  other,  it  is 
different.  For  local  calls,  one  and  the  same  sub- 
scriber is  always  connected  to  one  end  of  his  line, 
and  different  subscribers  may  be  switched  onto  his 
line;  the  subscriber  may  use  his  own  line  as  long 
as  he  pleases,  as  nobody  else  would  use  it  anyway. 
In  the  trunk-line  case,  no  subscriber  is  permanently 
connected  to  the  trunk  line,  and  therefore  subscrib- 
ers may  be  switched  onto  either  end  of  the  trunk 
line,  whenever  the  trunk  line  is  free.  Thus,  a 
trunk  line  ("and  toll  and  long-distance  lines  the 
same)  may  be  kept  "loaded"  all  the  time,  and  it  is 
clearly  visible  that  the  duration  of  conversation  over 
trunk  lines  is  an  important  factor  and  regulates  the 
number  of  trunk  lines,  trunk  sections,  trunk  oper- 
ators, and  everything  pertaining  to  it.  This  cir- 
cumstance is  well  taken  care  of  in  loll  and  long- 
distance charges.  Therefore,  a  measured  service 
for  trunk  calls  seems  justfied,  and  there  might  be 
also    a    time   limit    to    trunk    calls,    but   probably    it 


would  involve  more  labor  on  the  operator  to  take 
account  of  the  time  than  the  additional  income 
would  warrant;  the  case  of  toll  and  long-distance 
lines  is  different,  as  great  capital  is  invested  in  such 
lines,  these  being  very  long,  while  ordinary  trunk 
lines  are  comparatively  short. 

So  much  about  the  kinds  of  rates.  A  few  words 
now  remain  to  be  said  as  to  the  amount  to  be 
charged. 

The  easiest  way  to  determine  the  charges  is  to 
make  them  as  high  as  the  public  will  stand;  but,  with 
competition  in  the  field,  this  method  is  excluded,  and 
the  charges  must  necessarily  settle  down  to  a  point 
where  service  can  be  given  at  a  reasonable  rate  to 
the  public,  leaving  a  fair  income  to  the  operating 
company. 

Under  the  Bell  regime,  the  charges  for  telephone 
service  are  undoubtedly  high  enough  to  give  a  hand- 
some profit  to  the  operating  company,  while  many 
Independent  companies  have  made  the  mistake  of 
starting  with  too  low  rates.  In  order  to  determine 
the  correct  rate  that  should  be  charged  to  assure 
the  operating  company  a  reasonable  profit,  all  items 
that  are  involved  in  the  annual  expense  should  be 
closely  calculated.  The  depreciation  factor  on  the 
plant  should  not  be  taken  too  low,  as  there  are  so 
many  unforeseen  incidents,  such  as  blizzards  menac- 
ing pole  lines,  new  inventions  making  switchboards 
obsolete,  etc.,  that  may  deplete  the  treasury  in  a 
short  time.  The  allowance  for  depreciation  should 
not  be  below  10  per  cent,  on  the  switchboard,  15 
per  cent,  on  open-wire  pole  lines,  four  per  cent,  on 
conduits    and    12   per   cent,   on   cables. 

When  figuring  on  the  cost  of  operation,  it  must 
be  taken  into  account  that  not  only  the  salaries  of 
operators  working  at  the  board,  but  also  the  salaries 
of  chief  operators,  monitors,  night  operators,  office 
managers,  repair  men,  matron,  janitor  and  messen- 
gers, as  well  as  the  salaries  of  the  clerical  force 
directly  connected  with  the  operating  department, 
must  be  taken  into  consideration.  The  salaries  of 
the  officials  of  the  company,  as  well  as  the  taxes 
that  have  to  be  paid,  are  to  be  charged  under  the 
heading  of  fixed  charges.  A  reasonable  amount  of 
rent  must  be  charged,  and  in  this  point  care  should 
be  taken  not  to  make  the  figure  too  low,  as  it  is 
often  found  afterward  that  the  rent  to  be  paid  for 
the  best  location  of  the  office  is  high,  because  the 
owner  of  the  property  has  found  out  how  desirable 
his  property  is,   and  charges   accordingly. 

In  estimating  upon  the  cost  of  the  aerial  and 
underground  construction,  a  good  many  local  cir- 
cumstances have  to  be  taken  into  consideration,  as 
the  formation  of  the  soil,  whether  same  is  favorable 
or  unfavorable  to  the  setting  of  poles,  etc.  In  case 
of  underground  conduits,  there  are  obstructions  to 
overcome,  the  streets  in  many  cities  being  filled 
with  all  kinds  of  pipes,  so  that  it  is  very  hard  to 
lay  additional  conduit.  I  remember  that  in  the  city 
of  Chicago  an  amount  of  $1.20  per  linear  foot  was 
added  to  the  cost  of  the  underground  conduit  in  a 
certain  street  on  this  account. 

As  far  as  the  maintenance  of  the  plant  is  con- 
cerned, the  figures  should  not  be  taken  too  low. 
Of  course,  on  underground  conduits,  the  mainte- 
nance means  very  little,  while  on  aerial  lines  it  may 
be  as   high   as  $25  per  subscriber  per  year. 

It  is  impossible  to  give  a  general  figure  for  all 
the  items  constituting  the  annual  expense  of  the 
telephone  plant,  as  size,  as  well  as  natural  conditions 
of  cities,  differs.  'It  is  the  work  of  the  engineer  to 
determine  in  every  case  all  the  items  and  make  an 
estimate  which  is  not  too  low,  but  at  the  same  time 
economical. 

In  many  cities,  lately,  the  administration,  in  giv- 
ing franchises  to  Independent  companies,  has  taken 
advantage  and  forced  the  newcomer  to  accept  the 
most  severe  conditions,  and  even  has  gone  so  far 
as  to  fix  the  rates.  If  a  city  takes  it  onto  itself  thus 
to  restrain  a  company,  it  should  have  investigated 
closely  the  probable  cost  of  giving  service,  and 
should  have  done  this  under  the  advice  of  a  tele- 
phone engineer  who  is  thoroughly  familiar  with 
laying  out  telephone  plants  in  general,  and  with 
the  city  under  consideration  in  particular.  If  the 
city  administration  fixes  the  rates,  it  is  not  more 
than  fair  to  demand  the  city  administration  to  make 
public  the  estimate  upon  which  it  bases  such  rates 
as  it  has  fixed,  so  that  an  opportunity  is  given  to 
the  franchise-seeking  company  to  point  out  in  which 
particulars  such  an  estimate  may  be  unfair  or  even 
Incorrect. 


AutomaticTelephone  Figuresin  Canada. 

Oscar  \V.  Rogers  of  New  York  recently  ad- 
dressed the  City  Council  of  the  city  of  Hamilton, 
Out.,  and  the  council,  which  was  about  to  close  a 
five-year  contract  granting  the  Bell  Telephone  com- 
pany an  extension  of  its  exclusive  franchise,  de- 
cided to  postpone  action.  Mr.  Rogers  submitted  a 
scheme  for  installing  3,000  telephones  In  Hamilton, 
the  rates  to  be  $15  for  business  and  $10  for  house 
telephones.  The  installation  is  to  be  on  the  auto- 
matic principle,  and  will  involve  working  expenses 
to  the  amount  of  only  $12,000  a  year,  and  deprecia- 
tion of  plant,  $8,400.  He  also  stated  that  he  was 
negotiating  with  the  city  of  Toronto  for  the  installa- 
tion of  a  similar  but  much  larger  plant.  It  appears 
that  Toronto,  under  his  scheme,  is  to  have  5,000 
business  and  6,000  residenlial  telephones,  the  rates 
to  be  $iS  and  $12,  respectively.  Eighty  per  cent, 
of  the  wires  are  to  be  in  conduits.  In  the  Itemized 
statement  as  to  the  cost  of  an  automatic  exchange 
for  the  leading  cities  of  Canada,  the  capital  of  the 
Dominion  is  included  on  the  following  scale :     Pop- 
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Illation,  60,000;  business  telephones,  1.500;  residence 
telephones,  1,500 ;  business  rates,  $15 ;  residence 
rates,  $10;  average  length  of  lines,  one-fourth  mile; 
percentage  in  conduits,  50;  cost  of  central  equipment, 
$15,000;  subscribers'  equipment,  $30,000;  lines  in 
conduits,  $90,000;  lines  on  poles,  $45,000;  buildings, 
$5,000;  total  cost,  $185,000.  With  revenue  of  $37,000 
and  working  expenses  of  $12,000,  $25,000  would  be 
left  for  depreciation,  sinking  fund,  interest  and 
profit. 


Telephony  in   1  902J 

By  Angus  S.  Hibbard. 


It  is  apparent  to  anyone  familiar  with  the  subject 
that,  at  the  present  time,  the  telephone  in  the  United 
States,  both  in  a  technical  and  a  commercial  sense, 
is  advancing  at  top  speed,  in  a  course  of  develop- 
ment whose  limitations  no  one  will  attempt  to  fore- 
cast. Retarded  originally  by  the  then  best-known 
system  of  charging  for  service  (the  so-called  llat 
rates,  which,  in  providing  fur  patrons  of  the  same 
class  one  line,  one  telephone  and  unlimited  service, 
necessarily  exacted  as  much  from  the  smallest  as 
from  the  largest  user),  the  growth  of  exehunges 
throughout  the  country  was  comparatively  slow. 
This  may  have  been  for  the  ultimate  good  of  the 
service  generally,  for,  during  this  period,  it  was  pos- 
sible to  devise  and"  test  out  the  many  combinations 
of  operating  appliances  which  have  resulted  in  the 
standardized   machinery   of   1902. 

Ten  years  ago  no  one  conceived  of  the  elaboration 
and  comprehensiveness  of  the  plant  which  make;: 
the  present-day  service  possible.  In  hundreds  of  ex- 
changes the  present  daily  traffic  could  not,  with  the 
same  number  of  lines  and  instruments,  be  carried 
on  with  the  apparatus  in  use  10  years  ago.  Auto- 
matic signaling  appliances  (.meaning  the  control 
by  the  subscriber,  with  his  telephone  switch  hook, 
of  the  controlling  signals  necessary  for  call,  recall 
or  disconnection),  and  the  central  station  or  com- 
mon battery  used  for  all  signaling  or  talking  have 
made  possible  the  rapid  and  certain  operations  now 
essential  to  the  service.  The  long-distance  lines, 
first  developed  around  local  centers,  were,  in  this 
period,  gradually  pushed  out  until  the  ends  met  in 
every  direction,  and  the  exchange,  once  local,  became" 
almost  national  in  the  extent  of  service  possible  to 
the  user. 

At  this  time  it  had  been  demonstrated  that  the 
most  satisfactory  and  universally  popular  unit  upon 
which  to  base  charges  for  service  in  large  exchanges 
was  the  message,  and  upon  the  introduction  of  that 
basis  of  charging,  and  especially  by  the  arrangement 
of  the  patrons'  apparatus  so  that  payment  might  be 
made  at  the  time  service  was  render_ed,  exchanges 
in  all  the  prominent  cities  in  the  country  began  to 
grow  at  a  phenomenal  rate.  The  telephone  was  no 
longer  a  luxury,  limited  to  the  service  of  a  selected 
few,  but,  being  made  available  to  all  classes  of  users, 
large  and  small,  became  an  agency  of  greatly  ex- 
tended usefulness  throughout  the  entire  community. 
Just  as  rapidly  as  it  was  possible  to  provide  for  the 
service  to  be  rendered,  classes  of  rates  were  made 
which  were  availed  of  bj'  the  public  in  ever-increas- 
ing numbers,  extending  even  so  far,  in  some  cases, 
as  to  the  patron  who  may  use  the  telephone  not  more 
than  once  a  day. 

It  is  needless  to  say  that  engineering  and  con- 
struction forces  have  been  taxed  to  their  utmost  to 
keep  pace  with  such  a  growth.  Subway  plans  which 
had  been  considered  sufficient  for  many  3'^ears'  future 
growth  were,  in  some  cities,  doubled  and  trebled 
in  extent.  Permanent  exchange  buildings  were 
erected  and  equipped  with  the  greatest  possible  speed. 
Cable  plants  were  increased,  in  respect  to  the  mileage 
of  wire,  in  a  number  of  cases  more  than  lOO  per 
cent,   in   one  year. 

The  figures  of  the  year  igoi  present  a  remarkable 
study,  in  New  York  (Manhattan)  the  total  number 
of  telephones  reached  69.361.  In  Chicago  the  net 
growth  for  the  3-ear  in  "the  number  of  telephones 
exceeded  the  total  number  operated  at  the  beginning 
of  the  3^ear  1898.  In  San  Francisco  30,214  tele- 
phones were  in  operation  at  the  close  of  the  year, 
being  one    for   ever\'   11.3    of  population. 

While  such  a  large  amount  of  work  has  been 
under  way  and  such  vast  sums  of  money  have  been 
expended  in  the  extension  of  the  service,  it  is  grati- 
fying to  note  that  the  engineers  from  other  coun- 
tries who  have  been  devoting  themselves  to  a  study 
of  the  problems  involved  have  agreed  with  the  prac- 
lice  and  plans  of  the  so-called  Bell  companies  in 
.America  and  have  adopted  their  methods.  Prob- 
ably the  most  extended  investigation  of  this  char- 
acter ever  made  was  that  of  the  engineers  of  the 
British  Postoffice  Department,  who,  after  months 
spent  in  study  and  travel  in  this  and  other  countries, 
recommended  as  the  basis  of  charge  the  payment 
for  ser\-ice  by  the  message  and,  for  small  users,  the 
pavment  for  service  at  the  time  it  is  rendered,  using 
coin-receiving  devices,  or  so-called  slot  machines, 
fi-T  that  purpose.  They  also  recommended  for  the 
rendering  of  the  service  the  use  of  the  relay  mul- 
tiple switchboard  and  trunkline  switchinsr  machinery 
as  designed  and  manufactured  by  the  Bell  companies 
in   .A.merica. 

\\'hile  to  the  oromoter.  the  manufacturer  of  appa- 
ratus and,  especially,  to  the  manioulator  of  securities, 
the  extension  of  so-called  Indeoendent  telephone 
schemes  has  continued,  in  some  localities,  to  seem 
attractive,  there  are  many  signs  that  the  public  Is 
finding  out.  gradually,  that  these  enterprises  are  de- 

T.  Paper  read  at  th°  m^^'tiii^  of  the  American  Institute  of 
Ele':tri':al  En^ioeerT  in  Chi-^agn  nn  March  2S,  1902.  Mr.  Hibbard 
is  the  general  manager  of  the  Chicago  Telephone   company. 
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signed  for  the  immediate  benefit  of  the  few  who 
arc  furthering  them  rather  than  for  the  extended 
or    lasting   good   of   a   commnnity. 

Tlie  superintendent  of  the  Department  of  Elec- 
tricity for  the  city  of  Chicago  has  shown  in  a  recent 
report  on  telephone  service  and  rates  that  in  Cleve- 
land, Ohio,  where  the  largest  Independent  exchange 
lias  been  in  operation,  the  subscribers  who  have  the 
telephones  of  both  companies  could  pay  for  those 
who  have  the  opposition  service  only  the  difference 
between  their  present  rates  and  the  highest  rates 
charged  for  the  same  service  by  the  Bell  company, 
and,  by  thus  having  all  telephones  connected  with 
one  exchange,  secure  all  the  benefits  of  their  pres- 
ent service,  be  relieved  from  its  disadvantages  and 
save  more  than  $400,000  a  year. 

The  present  apparent  merits  or  demerits  o.f  two 
or  more  telephone  systems  in  a  city  or  town  versus 
one  embracing  all  users  are  questions  which  do  not 
seem  to  call  for  extended  consideration  in  looking 
broadly  at  the  future  of  the  telephone.  It  will  be 
difficult  to  controvert  the  conclusion  that -telephone 
service,  as  nearly  as  possible  standard  in  its  effi- 
ciency and  cost,  will  be  of  the  greatest  good  to  the 
greatest  number  when  rendered  by  means  of  one 
comprehensive  system,  national  or  even  international 
in  extent.  To  provide  for  the  requirements  of  such 
a  system  will  be  a  task  which  will  engage  the  best 
efforts  of  telephone  engineers  throughout  the  world. 
If  one  thinks  the  subject  a  limited  one,  let  hi,m  con- 
sider that  present  accomplishments  mark  what  were 
but  a  few  years  ago  considered  extreme  possibilities. 

In  the  item  of  cable  construction  10  years  ago 
conservative  engineers  recommended  50  pairs  of 
wires  as  the  greatest  number  advisable  to  be  con- 
tained in  one  cable.  To-day  many  cables  are  in  use 
containing  4C0  pairs  or  800  wires.  Less  than  eight 
years  ago  electric  lamps  were  first  used  for  signaling 
purposes  on  subscribers'  lines  ;  to-dav  not  less  than 
500,000  lamps  are  used  for  this  purpose,  and  light 
rnd  flash  many  million  times  each  day. 

While  the  general  lines  of  development  seem  now 
to  be  well  defined,  the  details  necessarily  involved 
in  the  performance  of  the  service  required  are  almost 
unlimited  in  number  and  present  to  the  engineering 
and  executive  forces  involved  problems  of  the  great- 
est intricacy  and  interest.  The  introduction  of  the 
brilliant  discovery  of  Pupin  to  general  practice,  the 
simplification  of  the  apparatus  used  in  every  branch 
of  operating  work,  the  designing  of  trunk-line  plans 
and  methods  so  that  the  greatest  efficiency  and  econ- 
omy may  be  accomplished,  further  development  and 
improvement  of  plant  for  wire  distribution,  the 
designing  of  a  satisfactory  automatic  messa.ge  re- 
corder, a  simple  and  satisfactory  composite  or  duplex 
telephone  circuit  and  a  practical  telephone  repeater 
— these  are  a  few  of  the  problems  requiring  the  best 
efforts  of  our  engineers. 


Stromberg-Carlson  Outdoor  Telephone. 

In  the  accompanying  illustrations  are  shown  ex- 
terior and  interior  views  of  the  mines,  railway  and 
outdoor  telephone,  which  is  placed  on  the  market 
by  the  Stromberg-Carlson  Telephone  Manufacturing 
company  of  Chicago.  This  instrument  is  intended 
for  hard  usage  and  exposure  to  wind  and  weather, 
as  well  as  to  dampness,  when  used  underground. 
For  ordinary  telephone  work,  a  complete  set  of 
instruments  is  mounted  in  the  inside  of  a  wooden 
box  so  that  no  parts  are  exposed,  and  the  appa- 
ratus is  strong  and  durable.  That  portion  of  the 
box  which  contains  the  ringer  is  so  arranged  that 
the  bells  can   be  heard   a  long  distance  away.     The 
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Pignolet  Triple-reading   Volt-ammeter. 

One  of  the  small  electric  measuring  instruments 
made  by  Louis  M.  Pignolet,  78-80  Cortlandt  street. 
New  York,  specially  for  telephone  and  similar  work, 
is  shown  in  the  accompanying  illustration.  The  in- 
strument combines  in  one  apparatus  two  voltmeters 
.ind  an  ammeter  of  the  following  readings:  0  to 
four  volts  in  Icnth-volt  scale  divisions,  0  to  20  volts 
in  halvesi  and  0  to  10  amperes  in  fourths.  Other 
ranges  and  combinations  are  furnished  to  suit  al- 
most any  requirement.  The  combinations  mentioned 
permit  one  compact  instrument  to  be  used  for  test- 
ing a  single  cell  of  battery,  as  well  as  a  group  of 
a  number  of  cells  or  the  pressure  on  a  line,  etc., 
and,  in  addition,  amperes  can  also  be  measured. 
Thus  the  inslrnment   is  capable  of  almost  universal 
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PIGNOLET   TRIPLE-READING   VOLT-AMMETER. 

use  and  can  be  employed  for  a  large  variety  of  pur- 
poses, such  as  testing  circuits  and  apparatus,  de- 
tecting and  locating  grounds,   etc. 

The  instruments  are  twice  the  dimensions  of  the 
cut  and  are  large  enough  to  secure  accuracy  and 
reliability,  and  at  the  same  time  small  enough  to  be 
carried  in  the  pocket  or  tool  bag.  They  are  con- 
structed in  a  thorough  manner,  the  same  as  a  large 
portable  instrument,  except  that  the  parts  are 
smaller.  They  are  of  the  permanent-magnet  type, 
with  carefully  aged  magnets  of  special  steel  from 
one  of  the  best  of  the  foreign  makers,  and  are  guar- 
anteed against  defects. 


New    Interurban     Railway    In     Northern 
Illinois. 

The  Chicago  and  Milwaukee  Electric  Railroad 
company  has  been  incorporated  with  $300,000  capi- 
tal stock  to  build  an  electric-railway  line  from  Lake 
Bluff  to  Libertyville,  111.,  a  distance  of  about  seven 
miles.  Ground  has  already  been  broken  for  the 
road,  which  will  be  completed  about  July  1st. 
Power  for  the  new  line  may  be  obtained  tem- 
porarily from  the  plant  of  the  Chicago  and  Mil- 
waukee Electric  Railway  company  at  Highwood, 
111.,  as  the  two  properties  are  under  the  same  con- 
trol.    Howe\er    the   new    road   is    to   have   its   own 


Exterior  View. 

STROMBERG-CARLSON 

bells  are  protected  from  mechanical  injury  by  a 
peculiar  formation  about  the  openings,  which  are 
left  in  order  that  the  sound  of  the  bells  may  be 
heard.  When  these  boxes  are  used  in  police-tele- 
phone and  signal  work  the  apparatus  is  mounted 
according  to  specifications,  and  .when  operated  in 
connection  with  central-energy  and  interurban-rail- 
way  service  a  different  apparatus  from  that  shown 
is  used.  __^ 

The  Duluth  (Minn.l  General  Electric  company 
lias  made  a  trust  deed  for  $1,000,000  to  the  Old 
Colony  Trust  company  of  Boston,  Mass..  to  secure 
an  issue  of  first-mortgage  bonds  for  a  like  amount 
on  its   property. 


Interior  View. 
OUTDOOR   TELEPHONE 

pDwer  Station  at  Rondout.  half  way  between  Lake 
Dluff  and  Libertyville,  as  soon  as  it  can  be  built. 
It  is  the  intention  of  the  promoters  to  extend  the 
new  line  into  the  Fox  Lake  region  in  Wisconsin 
early  next  year. 

The  officers  of  the  new  company  are;  President, 
A.  C.  Frost,  and  secretary  and  treasurer,  G.  M. 
Seward.  R.  S.  Ives  of  the  old  Chicago  and  Mil- 
v.^aukee  Electric  company  w-ill  be  superintendent  of 
the  extension.  The  grading  and  road  construction 
will  be  done  by  the  North  American  Railway  Con- 
struction company  and  the  overhead  work  will  be 
done  by  the   newly   incorporated  company. 
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Kellogg    Transmitter    and     Mechanical 
Signal. 

In  the  usual  forms  of  solid-back  telephone  trans- 
mitters the  cell  containing  the  granular  carbon  is 
fastened  rigidly  to  the  solid  back.  The  front  elec- 
trode, being  secured  to  the  diaphragm,  vibrates  with 
it,  and  acts  as  a  piston  to  vary  the  pressure  on  the 
granules,  thus  producing  the  transmission.  The 
transmitter  made  by  the  Kellogg  Switchboard  and 
Supply  company  of  Chicago,  and  shown  dismantled 
in  Fig.  I,  while  diflfering  from  this  construction,  is 
said  to  possess  all  the  advantages  of  the  solid-back 
transmitter,  together  with  several  of  its  own.  The 
cell  containing  the  granular  carbon  is  formed  in  and 


on   land   the  same   sounds  were  declared  audible  at 
a  distance  varying  from  300  yards  to  half  a  mile. 


Eureka  Central-energy   Equipment. 

The  Eureka  Electric  company  of  Chicago  is  in 
ihe  field  with  a  complete  central-energy  equipment 
for  its  multiple  or  trunking  switchboard  for  any 
size  exchange,  with  target  or  lamp-line  signals. 
."Kmong  the  different  installations  that  the  company 
is  installing  at  the  present  time  may  be  mentioned 
the  central-energy  systems  at  Princeton,  Newcastle 
and  Petersburg,  Ind.  The  company  has  a  complete 
set  of  tools,  and  is  in  a  position  to  fill  orders  for 
any   size  exchange   promptly. 


orders  for  generator-call,  lamp-line  switchboards, 
and  says  it  has  been  very  successful  with  a  gen- 
erator-call,   lamp-line    clearing-out    signal. 


Acme  Pay-station  Instrument. 

The  Acme  Pay  Station  company  of  Ludlngton, 
Mich.,  has  been  recently  organized  to  manufacture 
and  sell  a  new  line  of  sound-proof  telephone  booths 
and  automatic  pay  stations.  The  company's  pay- 
station  instrument  is  entirely  automatic,  the  user 
having  nothing  to  do  but  to  deposit  the  coins.  The 
passage  of  coins  in  the  ways  or  chutes  is  uniform 
and  positive,  insuring  uniform  and  positive  signals 
as  the  coin  is  brought  unvaryingly  to  successive 
points  of  contact.  The  motion  of  the  coin  is  de- 
liberate, making  the  time  of  contact  sufiiciently 
long  to  produce  full  vibration  of  the  disc  of  the 
telephone  receiver  at  the  central  office.  This  is 
regarded  as  a  point  of  the  highest  practical  im- 
portance as  it  accounts  for  the  distinct  and  very 
audible  signals  of  the  Acme  pay  station,  which  may 
he  heard  and  distinguished  at  a  distance  of  several 
feet  from  the  receiver. 

The  construction  of  the  device  is  simple  and  the 
important  parts  are  interchangeable.  A  convenient 
and  safe  coin  till  is  secured  by  a  special  Yale  lock. 

The  pay  station  is  compact  in  size  and  is  readily 
adapted  to  meet  any  possible  demand  for  number 
of  slots,  mode  of  attachment,  etc.  The  one  style 
now  out  is  a  full  five-slot  instrument  with  cabinet 
to  contain  signalling  battery,  telephone  battery,  and 
to  mount  telephone  parts.     The  signalling  apparatus 


Fig.  I.    Transmitter. 


constitutes  a  part  of  the  diaphragm,  and  the  piston 
electrode,  corresponding  to  the  electrode  in  the  solid- 
back  transmitter,  is  rigidly  held.  This  not  only  gives 
the  piston  effect,  but  also  causes  the  carbon  chamber 
to  vibrate  with  the  diaphragm,  thus  keeping  the 
granules,  well  shaken  up.  This  is  said  to  prevent 
packing,  and  to  give  a  wide  range  of  variation  in 
resistance,  resulting  in  powerful  transmission.  The 
electrodes  are  made  of  special  carbon,  with  highly 
polished  faces,  and,  together  with  the  granular  car- 
bon, are  sealed  in  by  riveting  a  retaining  ring  over 
a  thin  disk  of  mica. 

The  diaphragm  is  formed  from  aluminum  and 
surrounded  by  a  soft-rubber  gasket,  held  in  tension 
by  two  steel  springs.  This  construction  is  said  to 
render  the  diapFu-^gi  highly  sensitive  to  vibrations 
produced  in  close  proximity  to  it,  and  at  the  same 
time  prevent  its  taking  up  the  noise  of  the  room. 
The  front  of  the  transmitter,  to  which  all  of  the 
parts  are  attached,  is  turned  from  solid  brass,  and 
the  bridge  to  which  the  back  electrode  is  fastened  is 
also  of  brass.  The  mouthpiece  is  made  from  pure 
hard  rubber,  and  is  provided  with  a  perforated  par- 
tition to  protect  the  diaphragm.  All  exterior  parts 
of  the  transmitter  are  nickel-plated.  The  construe-  ■ 
tion  of  the  diaphragm  and  the  location  of  the  elec- 
trode cell  cause  all  heat  formed  from  excessive  flow 
of  current  to  be  quickly  radiated.  The  Kellogg  com- 
pany says  it  has  turned  out  over  40,000  of  these 
transmitters  since  they  were  put  on  the  market  last 
.'Vugust,  and  that  they  have  given  universal  satis- 
faction, practically  no  complaints  having  been  re- 
ceived. 

In  Fig.  2  is.  shown  a  mechanical  signal  recently 
placed  on  ihe  market  by  the  Kellogg  company.  The 
signal  is  known  as  the  mechanical  type,  and  has 
been  designed  to  meet  the  requirements  of  small 
central-energy  switchboards  where  a  less  expensive 
outfit  is  desired  than  the  incandescent-lamp  signal. 
'I"he  signal  has  been  carefully  worked  out  by  com- 
petent engineers  and  is  said  to  be  of  good  mechan- 
ical design  and  construction,  and  to  embody  all  the 
necessary  and  important  features  of  a  lamp  signal. 
Each  winding  consists  of  a  single  coil,  enclosed  in  a 
drawn-steel  shell,  which  eliminates  all  suspicion  of 
cross-talk.  The  shutter  is  so  arranged  that  a  small 
movement  of  it  will  show  a  white  signal  through  slots 
in  the  mounting  strip,  having  the  appearance  of  a 
gridiron.  The  shutter  shown  in  the  left  of  the  illus- 
tration is  in  the  position  of  a  call.  Each  signal  is 
provided  with  a  set  of  platinum  contacts  for  night- 
alarm  or  pilot  circuits.  They  are  mounted  on  not 
less  than  one-inch  centers. 


Test  of  Wireless  Telephony. 

Nathan  Stubblefield  and  son.  Burnard,  of  Murray, 
Ky..  who  have  attracted  considerable  attention  with 
their  wireless-telephone  experiments,  tested  their  de- 
vice at  Washington,  D.  C,  recently,  and.  it  is  said, 
were  partially  successful.  A  test  was  made  on 
the  Potomac  River  and  those  who  took  part  an- 
nounced that  they  recognized  the  sound  of  a  har- 
monica, though  it  was  partially  indistinct,  and  also 
heard  human  voices,  engaged  in  counting,  at  a  dis- 
tance of   about    100  yards.     In   the   tests    conducted 


KELLOGG   TELEPHONE   APPARATUS. 

The  frame  for  the  multiple  board  is  of  the  reg- 
ulation type,  constructed  of  channel  and  angle  iron, 
and  made  rigid.  The  multiple  jacks  are  made  up 
in  banks  of  20,  the  answering  jacks  and  lamp  sig- 
nals in  banks  of  10  each.  The  springs  used  in  the 
jacks  are  of  extra-heavy  german  silver,  and  the  ends 
of  the  banks  are  held  firm  and  rigid  with  cast-brass 
legs.  The  system  of  wiring  in  the  multiple  is  of 
the  two-wire  form,  a  two-way  plug  being  used.  A 
double-supervisory  clearing-out  signal  is  employed 
and  the  system   is  straight  metallic. 

The  transmitter  made  by  the  Eureka  company 
for  common-battery  work  is  said  to  be  the  equal 
of  the  Anthony  White  solid-back  transmitter.  It 
is  claimed  to  be  absolutely  non-packing,  and  is  guar- 


Fig.  2.     Mecbaoical  Signal. 


introduces  no  resistance  into  the  talking  circuit. 
Any  telephone  may  be  used  without  extra  wiring 
or  any  changes.  The  code  of  signals  is  new  and 
is  said  to  render  it  impossible  to  mistake  the  coins 
as   they   are  deposited. 


Electric  Railways   in   Manila  and    Hollo 

The  Manila  Electric  company,  in  which  W,  G. 
Tiler  of  Salt  Lake  City  and  A.  Burlinghame  Johnson 
of  Grand  Junction,  Colo.,  are  interested,  has  com- 
pleted its  organization  in  New  York  city.  The  com- 
pany has  purchased  the  old  Spanish  street  railways 
of  Manila  and  Iloilo,  and  will  establish  an  American 


EUREKA    CENTRAL-ENERGY  EQUIPMENT. — WALL   TELEPHONE. 


anteed  indefinitely.  The  face  and  bridge  are  both 
made  of  solid  cast  brass,  thus  preventing  buckling. 
The  granular  carbon  used  is  the  best  obtainable,  and 
the    electrodes    are   highly   polished    carbon   buttons. 

The  No.  10  receivers  made  by  the  company  are 
of  the  double-pole,  horseshoe-magnet  type.  They 
are  encased  in  hard-rubber  shells  and  are  said  to  be 
adjustable  and  efficient.  The  cord  enters  the  shell 
at  the  top,  the  tips  being  fastened  to  clips  mounted 
on  a  fiber  block  placed  in  the  magnet.  The  hook 
employed  is  of  the  long-lever  type,  with  german- 
silver  spring  and  pure  platinum  contacts.  The 
condenser  is  enclosed  in  a  tin  case,  to  protect  it 
against  moisture,  and  all  connections  in  the  in- 
struments are  well  soldered.  The  central-energy 
instrument,  open  and  closed,  is  shown  in  the  ac- 
companying cuts. 

The  Eureka  company  has  recently  received  several 


system  of  electric  railways  at  both  places.  The  track- 
age in  Manila  will  be  40  miles  in  length  and  the 
new  system  will  cost  $2,500,000.  This  is  one  of 
the  first  investments  of  American  capital  in  the  Phil- 
ippines in  industrial  enterprises.  Mr.  Johnson,  at 
one  time  a  newspaper  man  of  Salt  Lake  City,  and 
later  consul  at  Amoy,  China,  has  enlisted  capital  in 
Salt  Lake  City  and  Colorado.  Pie  will  leave  Van- 
couver, B.  C,  for  Manila  on  May  5th,  accompanied 
by  a  corps  of  American  engineers  and  workmen. 


The  United  Gas,  Electric  and  Power  company 
of  Long  Beach,  Cal.,  is  about  to  install  a  new  elec- 
tric-light plant  at  Asbury.  When  this  plant  is  in- 
stalled the  company  will  use  the  two  plants  alter- 
nately, as  desired. 
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Fisher  Cable-testing  Set. 

The  managers  of  telephone  exchanges  are  appre- 
ciating more  and  more  how  necessary  it  is  to  use 
accurate,  quick-acting  apparatus  for  testing  insula- 
tion, capacity  and  resistance  of  underground  or 
overhead  cables,  and  for  locating  faults  in  cables,  as 
well  as  ordinary  wires.  Henry  W.  Fisher  of  the 
Standard  Underground  Cable  company  of  Pitts- 
burg has  had  an  unusual  amount  of  experience  in 
manufacturing  and  testing  cables  for  all  purposes, 
and  as  a  result  of  this  experience  he  has  designed 
two  types  of  testing  outfits  which  are  placed  on  the 
market  by  M.  E.  Leeds  &  Co..  through  the  agency  of 
J.  G.  Biddle  of  Philadelphia,  under  license  from  Mr. 
Fisher. 

The  accompanying  illustration  shows  a  Fisher 
portable  cable-testing  set  which  possesses  features 
of  merit.  The  set  is  conveniently  arranged,  and 
allows  one  to  work  rapidly,  even  under  trying  con- 
ditions.    The  component  pans  nf  the   apparatus  are 


only  two  contacts  in  the  plug;  therefore  the  0.3- 
inch  jack  can  be  built  very  substantially  and  have 
a  higher  insulation  resistance  than  even  a  %-inch 
three-point  jack. 

In  addition  to  the  switchboard,  a  large  trunk 
equipment  is  provided  for  in  the  Kellogg  company's 
contract.  The  power  plant  will  be  complete  in  all 
respects,  having  a  gas-engine  reserve,  so  that  there 
will  be  no  possibility  of  ever  crippling  the  service. 
The  desk  equipment  and  all  other  apparatus  per- 
taining to  the  exchange  will  be  as  complete  as  it 
can  be  made  and   of  the  latest   design. 


D.  &  W.  Telephone  Protector. 

In  addition  to  its  manufactures  of  fuse-protecting 
apparatus  for  all  varieties  of  electrical  circuits,  the 
D.  &  W.  Fuse  company  of  Providence,  R.  I.,  is  an 
extensive  manufacturer  of  telephone-protecting  ap- 
paratus.    The  accompanying  illustrations  show  some 


in  series  and  has  knife-blade  contacts.  The  contact 
surfaces  are  said  to  be  amply  proportioned,  and 
the  entire  mechanism  is  substantial  and  thoroughly 
reliable.  The  switch  is  entirely  enclosed  by  a  pol- 
ished-brass casing,  which  is  fiber-lined  and  fitted 
with  an  insulating  bushing  at  the  opening  for  the 
lamp  cord.  The  circuit  is  closed  by  pushing  the 
rubber  button  which  is  attached  to  a  metallic 
plunger  inside  thp  switch,  and  is  snapped  open  by 
pressing  the  release  button  on  the  side  of  the  switch. 
These  buttons  are  threaded  and  screw  into  their 
respective  positions.  The  five-ampere,  i2S-volt  switch 
is  1%  inches  in  diameter,  the  other  two  switches 
measuring    t%    inches    in    diameter. 


Eaco  Portable  Test  Set. 

The    Eaco    portable    telephone    or    lineman's    lest 

set,  illustrated  herewith,  is  a  complete  long-distance 

instrument    in    every    respect.     It    is    equipped    with 

a  powerful  three-magnet  generator,   double-pole   re- 


FISHER  CABLE-TESTING  SET. 


a  dead-beat  d'Arsonval  galvanometer,  mica  con- 
denser, resistance  of  100,000  ohms,  bridge,  rheostat, 
galvanometer  shunt,  keys  and  posts  for  connections. 
The  Wheatstone  bridge  is  a  variation  from  the 
usual  form,  and  is  based  on  the  Kelvin-Varley  slide 
principle,  which  makes  it  possible  to  locate  faults 
very    rapidl3\ 

These  Fisher  sets  have  proved  extremely  popular, 
it  is  said,  and  are  used  not  only  in  the  United  States, 
but  in  Canada,  Mexico  and  Japan.  Recently  the 
United  States  government  ordered  six  of  the  sets, 
while  snch  concerns  as  the  Standard  Underground 
Cable  company,  Safety  Insulated  Wire  and  Cable 
company  and  Reserve  Construction  company  have 
ordered  two  or  more.  An  idea  of  the  usefulness  of 
the  set  is  given  in  the  following  statement  by  an 
engineer  who  has  used  it  under  varied  conditions : 

"We  have  used  the  No.  2  Fisher  set  almost  ex- 
clusively for  locating  faults  in  cables  during  the 
process  of  manufacture.  The  lengths  in  these  cables 
run  from  a  few  hundred  feet  to  several  thousand 
feet,  and  the  faults  are  located  by  an  ordinary  boy 
who  knows  practically  nothing  about  electrical  engi- 
neering. He  makes  the  measurements  and  calcu- 
lates the  distance,  and  seldom,  if  ever,  is  more  than 
a  few  feet  from  the  fault.  We  have  used  the  set 
once  for  locating  a  difficult  case  of  trouble  for  the 
Pittsburg  and  Allegheny  Telephone  company.  They 
had  tried  to  locate  the  fault  with  a  Wheatstone 
bridge  and  were  not  successful,  but  with  the  No.  2 
set  we  rapidly  made  insulation  tests  and  determined 
the  good  and  bad  wires,  after  which  the  fault  was 
located  accurateh''  in  a  very  short  time.  This  set 
has  turned  out  almost  exactly  as  I  thought  it  would, 
and  one  of  the  great  pleasures  in  using  it  is  the 
fact  that  you  can  make  measurements  very  rapidly 
and  can  make  such  a  variety  of  tests  that  it  is  very 
useful  in  connection  with  all  kinds  of  cable  work. 
The  new  method  of  locating  broken  wires  gives 
excellent    results." 


TKLtPHONE  PROTECTOR. 


GENERAL    ELECTRIC      PEND- 
ANT POSB-BUTTON  SWITCH. 


varieties  of  this  apparatus  intended  especially  to 
afford  protection  against  lightning  and  crosses  with 
high-tension  lines.  This  protector  embodies  a  light- 
ning arrester  for  relieving  the  line  of  high  elec- 
trostatic potentials  and  fuses  and  sneak  coils  in- 
tended to  prevent  damage  from  heavy  currents. 
The  method  of  connection  is  shown  in  the  diagram. 

The  fuse  is  constructed  upon  the  same  principle 
as  the  well-known  high-tension  enclosed  fuses  made 
for  lightning  work  by  this  company  and  will  op- 
erate satisfactorily  on  a  3,000-volt  short-circuit. 
The  sneak  coils  are  built  to  operate  on  currents  of 
from  0.1  to  0.5  ampere,  those  working  at  0.2  am- 
pere being  recommended  for  telephone  service.  The 
lightning  arrester  is  of  the  carbon-plate  type,  con- 
sisting of  a  carbon  block,  separated  from  a  ground 
plate  by  mica  or  an  insulated  waterproof  film. 
With  the  mica  an  air  gap  of  0.008  inch  is  provided, 
while  with  the  film  only  0.0025  inch  separates  the 
carbon    from    the    ground    plate. 

The  maker  recommends  and  prefers  the  film  type 
of  arresters,  since  this  apparatus  practically  keeps 
the  line  grounded  with  regard  to  electrostatic  effects, 
at  the  same  time  testing  clear  of  grounds  foi  the 
operating  and  other  currents  employed.  When  the 
line  becomes  grounded  with  a  high-tension  current 
the  film  has  the  property  of  automatically  grounding 
it.  Since  trouble  from  slight  leakage  current  is 
more  common  than  absolute  crossings  the  sneak  coil 
is  made  to  operate  when  such  currents  are  diverted 
through  the  instrument,  this  apparatus  being  easily 
renewed  and  replaced  as  desired.  The  sneak  coil 
consists  of  a  very  small,  close-wound  coil,  made  in 
two  parts,  which  are  under  tension  with  reference 
to  one  another.  The  parts  are  soldered  together 
by  a  solder  of  special  composition,  which  has  a  very 
low  melting  point.  The  whole  apparatus  is  en- 
closed in  a  capsule  of  hardened  gelatine,  and  is  said 
to  form  a  highly  efficient  protecting  fuse  against 
small  leakage  currents. 


ceiver,  the  Eaco  bell-type  solid-back  transmitter,  in- 
duction-coil buzzer  and  two  cells  of  dry  battery. 
In  designing  this  instrument  weight  and  size  have 
been  considered  as  two  ■  important  factors.  The 
weight  complete  is  11V2  pounds,  and  the  instrument 
measures   six  by  6¥2  by  7V2   inches. 

The  generator  is  equipped  so  that  it  furnishes  either 
a  direct  pulsating  current  or  the  regular  alternating 
current.  When  a  lineman  in  testing  does  not  de- 
sire to  call  the  subscriber,  the  switch  on  top  of 
the  box  is  moved  over  to  a  point  marked  "D.'' 
The  generator  then,  on  being  turned,  will  give  a 
direct  current,  which  will  not  ring  the  polarized 
bell  on  the  subscriber's  telephone,  but  will  throw 
the   drop   or  indicator  on  the  switchboard. 

The  receiver  is  cut  in,  in  series  with  the  buzzer, 
so  that  it  is  not  absolutely  necessary  to  depend  on 
the  buzzer  alone  for  receiving  a  signal.  In  test- 
ing,   a    receivpr    ic    mnrji    more    sensitive    than    any 


Large  Multiple  Switchboard  for  Buffalo. 
The  Frontier  Telephone  company  of  Buffalo. 
N.  Y.,  has  contracted  for  what  is  said  to  be  the 
largest  single  multiple  switchboard  that  has  ever 
been  built.  The  board  will  have  an  ultimate  capacity 
of  18.000  lines,  the  initial  equipment  consisting  of 
12  sections,  giving  a  capacity  of  4.800  lines.  The 
latest  common-battery  relay  system  will  be  used. 
Strict  requirements  were  made  bj^  the  Frontier 
companJ^  which  demanded  that  the  front  of  the 
switchboard  must  be  so  arranged  that  the  distance 
from  the  key  shelf  to  the  top  of  the  multiple  jacks 
should  not  be  more  than  35  inches,  and  that  an 
operator  must  be  able  to  have  within  easy  reach 
18,000  multiple  jacks,  besides  200  answering  jacks 
and  lamps  for  herself,  and  a  sufficient  number  of 
outgoing  and  recording  trunk  lines.  The  only  way 
of  meeting  these  requirements  was  to  put  the  jacks 
on  0.3-inch  centers.  It  is  stated  that  this  will  be 
the  first  jack  of  that  size  ever  used  in  the  world. 
The  Kellogg  Switchboard  and  Supply  company  of 
Chicago,  which  secured  the  contract,  is  particularly 
well  equipped  to  make  this  installation  a  success,  as 
its  system  requires  only  one  spring  in  the  jack  and 


General    Electric    Pendant   Push-button 
Switch. 

The  many  uses  to  which  pendant  push-button 
switches  are  adapted  for  either  temporary  or  per- 
manent installations  of  incandescent  lamps,  multiple 
arc  lamps  or  electric  fans  have  placed  them  among 
the  list  of  necessary  electrical  supplies.  Their  small 
size  and  convenience  of  operation  recommend  them 
particularly  for  use  in  residences.  They  are  quite 
generally  used  in  connection  with  fan  motors,  and 
in  such  cases  may  be  placed  in  the  most  advan- 
tageous points,  regardless  of  accessibility  to  the 
fans. 

The  General  Electric  company's  pendant  push- 
button switches  (illustrated  herewith)  are  made  for 
125-volt  circuits  of  five  and  10  amperes  and  for 
250-volt  circuits  of  five  amperes.  The  terminals, 
contacts  and  working  parts  of  the  switches  are 
mounted  on  a  substantial  porcelain  base.  The  con- 
tacts are  all  of  ample  size  for  carrying  the  current 
required  and  so  constructed  as  to  withstand  severe 
service. 

The  250-volt  switch  is  designed  with  two  breaks 


EACO    PORTABLE    TEST    SET. 

ringer  movement.  This  instrument  is  what  would 
be  commonly  called  a  series  instrument,  but  a 
special  coil  of  high-resistance  wire  is  provided,  so 
that  in  listening  for  a  test  ring  on  bridging  or 
party  lines  all  the  current  will  not  flow  through 
the  test  set.  A  switch  is  provided,  which,  when 
closed,  short-circuits  or  cuts  out  this  resistance. 
The  Electric  Appliance  company  of  Chicago  in  put- 
ting out  this  set  says  that  the  instrument  will  answer 
for  both  series  or  bridging  work,  that  it  is  prac- 
tical, durable,  compact  and  light  in  weight.  Each 
instrument  is  provided  with  a  heavy  leatlier  carry- 
ing strap.  


In  the  Scientific  American  William  T.  Bonner 
tells  of  an  attempt  to  kill  a  snake  by  a  current  of 
electricity.  The  snake,  which  was  about  20  inches 
long,  was  stunned  by  a  blow  on  the  head  and  placed 
on  an  electric-railway  track.  A  wire  was  connected 
with  the  trolley  wire  overhead  and  a  current  of 
550  volts  applied,  with  no  apparent  effect  whatever. 
It  was  necessary  to  dispatch  the  reptile  in  the  old- 
fashioned    way. 
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"Chicago"  Pay  Stations. 

There  is  undoubtedly  a  growing  demand  for  tele- 
phone pay  stations,  as  managers  of  telephone  com- 
panies are  beginning  to  realize  that  the  indiscrimi- 
nate use  by  the  public  of  telephones  without  paying 
for  the  service  is  unjust  and  unprofitable  to  the 
companies.  It  is  also  true  that  the  more  convenient 
telephone  service  is  made  for  the  public  the  more 
general  will  be  its  use.  Telephone  companies  which 
have  used  a  system  of  telephone  pay  stations  have 
generally  found  it  to  their  profit  to  increase  the 
number  of  such  telephones  and  correspondingly  in- 
crease   their   revenue.     .\    pay    station    is    a   particu- 


and  two  cells  of  dry  battery.  All  parts  are  com- 
pletely inclosed  in  a  nicely  finished  oak  carrying 
case.  To  use  the  set  it  is  only  necessary  to  open 
one-half  the  cover,  which  is  held  by  a  spring  latch, 
as  sliown  in  Fig.  3.  This  operation  releases  the 
button  which  throws  the  batterj'  into  circuit.  Clos- 
ing the  door  cuts-out   the   battery. 


Flora  Electric  Stereopticon. 

Some  improvements  in  a  practical  stereopticon 
have  recently  l>oen  made  by  E.  E.  Flora  of  Chicago 
which  considerably  enlarge  the  uses  of  that  already 
valuable  instrument.  Every  portion  of  Mr.  Flora's 
stereopticon,  which  is  illustrated  herewith,  is  ad- 
justable in  every  direction,  making  it  a  good  in- 
strument for  laboratory  purposes  and  the  only  in- 
strument, it  is  claimed,  that  is  at  once  adapted  for 
microscopical  and  spectrum  work.  The  instrument 
especially  appeal  to  those  who  may  wish  to 
use    a    lantern    in    private    dwellings    or    where    the 


ceive  the  springs.  A  brass  plate,  securely  fastened 
by  a  heavy  binding  screw,  firmly  clamps  the  springs. 

The  mainspring  is  extended  back  and  over  the 
base  of  the  switch  to  a  proper  distance  in  front  of 
the  contact  springs,  then  down  and  back  to  the 
points  of  the  contact  springs.  The  switch  hook 
passes  through  an  opening  in  the  mainspring,  to 
wdiich  it  is  fastened  with  a  rubber  stud,  perfectly 
insulating  the  hook  from  any  part  that  forms  a  part 
of  the  circuit  at  any  time.  The  mainsprings  as  well 
as  the  contact  spring,  is  of  best  spring  german  silver, 
and    serves   as   the   hook-restoring   spring. 

When  the  receiver  hook  is  down,  the  ten.sion  on 
the  restoring  spring  is  practically  evenly  divided 
from  where  it  enters  the  block  to  where  it  is  fast- 
ened at  the  bottom  of  the  hook,  a  length  of  nearly 
five  inches.  When  the  hook  is  pulled  down,  the 
point  of  the  mainspring  is  moved  down  and  back- 
ward, making  a  long  sliding  contact  on  the  bottom 
spj  ing,  and  leaving  a  large  break  between  the  top 
springs.     With     the     peculiar    arrangement    of    the 


"CHICAGO"    PAY   STATIONS. 

larly  profitable  investment  for  the  telephone  com- 
pany, owing  to  the  fact  that  almost  all  calls  are 
outgoing  and  prepaid.  The  number  of  incoming 
unpaid   calls   is   small. 

In  Fig.  I  is  illustrated  a  high-grade  pay-station  in- 
strument, which  is  manufactured  by  the  Chicago  Pay 
Station  company.  This  machine  has  a  number  of 
unique  points.  If  coins  are  deposited  in  the  wrong 
slot  by  mistake  they  are  immediately  returned  to  the 
patron.  The  lock  on  the  machine  can  only  be  operated 
by  a  knowledge  of  the  combination  and  method  of 
working.  This  lock  is  claimed  to  be  more  secure 
than  the  average  combination  safe  lock.  The  case 
is  cast  in  one  piece  from  soft  gray  iron,  and  the 
cash  drawer  is  inserted  flush  from  the  front,  making 
it  practically  impossible  to  pry  it  open. 

By  means  of  a  mounting  plate  the  pay  stations 
can  be  attached  to  any  style  of  telephone  set,  as 
shown  in  Fig.  2,  and  as  the  machines  are  strictly 
mechanical,  will  operate  over  any  line.  The  ma- 
chines are  but  3%  inches  wide,  so  that  they  can  be 
mounted  directly  on  the  back- 
board at  the  side  of  the  trans- 
mitter, if  desired.  The  grade  of 
workmanship   in  these  machines  /. 

is  of  the  best  quality,  and  the 
maker  guarantees  them  to  give 
satisfaction. 


FLORA    ELECTRIC    STESEOPTICON. 

means  of  illumination  are  liable  to  be  different,  as 
the  arc  lamp  can  be  removed  and  a  Welsbach  or 
any  other  kind  of  a  burner  quickly  substituted. 

To  photo-engravers  and  color-process  workers 
this  device  will  doubtless  prove  to  be  of  impor- 
tante,  for  by  using  the  stereopticon  to  illuminate 
the  copy  for  photographing  and  inserting  in  the 
place  of  the  slide  carrier  a  tank  containing  a  special 
solution  one  is  enabled  to  change  the  value  and 
quality  of  the  actinic  rays  of  the  arc  light  to  those 
of  sunlight.  This  is  done  with  the  advantage  in 
favor  of  the  arc  as  the  exposure  is  shortened  and 
becomes  a  constant  factor.  The  colors  are  also  said 
to  be  rendered  equally  well  and  always  the  same,  as 
the  stereopticon  always  has  a  uniform  field  of  the 
same  actinic  value   over  its   entire   surface,. 

By  attaching  the  stereopticon  with  a  specially  con- 
structed pivot  clamp  to  a  tripod  and  vertical  rod, 
its  ease  and  convenience  of  control  together  with 
its  brilliancy  of  illumination  might  lead  to  its  adop- 
tion   in    theaters     in     the    place     of    calcium    lights 


IMPROVED    SWITCH    HOOK. 

mainspring  as  the  hook  restorer,  it  leaves  no  part 
to  slide  or  scrape  when  the  hook  is  moved  up  or 
down,  excepting  at  the  contact  points. 

All  contacts  are  provided  with  platinum.  The 
contact  springs  extend  through  the  insulating  block, 
the  ends  forming  terminals  for  the  wires.  The 
switch  is  compact  and  self-contained  and,  it  is  said,  * 
can  be  readily  attached  to  practically  any  make  of 
wall    telephones. 


International   Co-operation  in  Space 
Telegraphy. 

Considerable  discussion  has  been  caused  by  the 
agitation,  originated  in  Germany,  to  prevent  a  so- 
called  monopoly  in  wireless  telegraphy.  The  Ger- 
man government  has  asked  the  United  States,  Great 
Britain  and  France  to  join  in  an  international  move- 
ment to  take  common  measures  under  which  all  sys- 
tems will  be  required  to  exchange  messages.  A  bill 
has  already  been  framed  by  the  German  navy  depart- 


New  Holtzer-Cabot  Ap- 
paratus. 
L  A  new  magneto-bell  telephone 
instrument  (No.  333  T)  is  put 
on  the  market  by  the  Holtzer- 
Cabot  Electric  company  of 
Brookline,  Mass.  Figs,  i  and  2 
show  the  instrument  closed  and 
open.  The  bo.x  is  divided  into 
three  compartments  by  remov- 
able partitions,  the  upper  section 
holding  the  hook,  which  is  the 
company's  latest  style.  There  is 
sufiicient  additional  room  for 
an  induction  coil  behind  the 
hook.  In  the  middle  compart- 
ment is  placed  the  company's 
standard  three-magnet  ringing 
generator,  while  the  lower  por- 
tion is  arranged  to  hold  two  cells 
of  dry  battery.  The  wood  work 
is  of  selected  quartered  oak,  the 
frame  being  lock-cornered  and 
substantially  put  together.  The 
striker  is  mounted  upon  the  lid  of  the  box,  as  shown 
in  Fig.  2,  and  the  instrument  is  equipped  with  car- 
bon   lightning    arresters. 

The  increasing  demand  fur  a  high-grade  portable 
testing  set  has  led  the  Holtzer-Cabot  company  to 
place  on  the  market  one  which  is  made  to  with- 
stand the  hard  usage  to  which  such  apparatus  is 
almost  sure  to  be  subjected.  In  form  it  is  compact, 
being  only  a  trifle  larger  than  the  company's  regular 
testing  magneto,  and  yet  no  essential  feature  has  been 
sacrificed.  These  sets  are  used  not  only  by  line- 
men, Init  are  being  used  bv  many  of  the  suburban 
electric-car  lines,  the  conductor  of  the  car  being 
able,  with  the  use  of  this  apparatus,  to  communicate 
with  headquarters  from  different  points  along  the 
line.  The  equipment  consists  of  a  standard  gen- 
erator and  granular  carbon  transmitter,  bipolar 
watch-case    receiver    with    necessary    cord    attached. 


Magnelo-bell  Telephone 
Closed. 


Magneto-bell  Telephone 
Open. 


NEW    HOLTZER-CABOT   APPARATUS. 


Testing  Set. 


where  unusually  clever  effects  are  sought  as  aux- 
iliaries to  artistic  dancing  or  spectacular  scenes. 
The  instrument  is  graceful  in  design,  compact  and 
easily  portable. 


Improved  Switch  Hook. 
A  durably  constructed  telephone  switch  hook  of 
neat  and  scientific  design  has  been  put  on  the  mar- 
ket by  the  International  Telephone  Manufacturing 
company  of  Chicago  for  embodiment  in  its  full  line 
of  central-energy  and  generator-call  wall  telephones. 
This  hook,  shown  in  the  accompanying  cut,  contains 
a  number  of  new  features  on  which  patents  have 
been  allowed  to  the  International  company.  The 
base  is  of  cast  brass,  and  forms  the  brace  for  the 
hook,  the  holder  for  the  contact-spring  block  and 
the  shoe  for  fastening  the  switch.  The  contact- 
spring  block  is  of  hard  rubber,  and  is  slotted  to  re- 


ment  which  will  give  the  government  authority  to 
control  wireless  telegraphy  and  make  uniform  rates. 
The  bill  prescribes  that  nol  more  than  20  or  25 
cents  a  word  shall  be  required  for  the  transmission 
of  messages.  The  action  of  the  German  authorities  is 
said  to  be  due  to  the  reported  refusal  of  the  Marconi 
station  at  Nantucket  to  receive  a  message  from 
Prince  Henry  on  board  the  Deutschland,  which  was 
fitted  with   instruments  of  the  Slaby-Arco  type. 

Mr.  Marconi  in  a  recent  iiiter\'iew  in  New  York 
citv  stated  that  the  above  assertion  was  false  and 
that  he  doubted  whether  it  was  technically  possible 
for  the  Deutschland  to  communicate  with  his  sta- 
tions, since  his  instruments  at  these  stations  were 
intended  to  work  with  suitably  tuned  apparatus.  In 
reference  to  the  proposed  international  congress,  he 
said  he  had  no  fear  of  the  outcome  of  any  such  move 
as  patent  rights  were  respected  in  all  civilized  coun- 
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tries.  The  jMarconi  system  was  installed  on  11  pas- 
senger steamers  plying  to  New  York  and  at  some  35 
land  stations,  while  the  Slaby-Arco  system  was  used 
only  on  the  Deutschland  and  at  one  land  station — at 
Cuxhaven.  Mr.  jNIarconi  said  the  apparatus  which 
he  would  use  for  transatlantic  work  was  so  different 
in  character  from  that  used  for  ordinary  conununica- 
tion  with  ships  that  he  feared  no  interference  such 
as  was  prophesied  by  Dr.  Slab}-.  Work  on  Marconi's 
station  at  Cape  Breton  is  progressing  satisfactorily, 
and  it  is  expected  to  be  ready  for  the  receiving  and 
sending  of  messages  across  the  .\llantic  in  about 
three  months.  The  work  is  in  charge  of  Resident 
Engineer  T.  V}-\-yan  of  the  Marconi  company.  Mr. 
Marconi  expects  to  sail  this  w'eek  for  England. 


Indiana  Telephone  Items. 

The  Newcastle  Telephone  company  proposes  to 
extend  branches  of  its  telephone  lines  through  the 
counties  of  Henry,  Delau^are,  Madison,  Rush.  Han- 
cock and  \\'ayne.  R.  R.  Fulnier  and  others  have 
purchased  the  franchise  and  equipments  of  the  com- 
pany. 

About  100  local  business  men  and  neighboring 
farmers  have  organized  the  Farmers'  Mutual  Tele- 
phone company,  with  a  capital  of  $25,000,  at  Flora, 
Carroll    County. 

The  Lafontaine  Telephone  company  has  been 
formed,  with  John  \\'.  Harper  and  others  as  di- 
rectors. The  company  has  a  capital  of  $11,500.  and 
this  spring  will  run  50  miles  of  wire  through  the 
country  districts  around  Lafontaine,  Summerset  and 
Treaty. 

The  Delaware  and  Madison  Telephone  compaiiy, 
which  was  given  a  30-year  franchise  in  Alexandria, 
has  succeeded  in  placing  all  of  its  S500.000  stock 
with  C.  L.  Henry.  J.  J.  Netterville,  Rosenbaum  Bros.. 
G.  F.  Quick,  W.  H.  Quick.  C.  D.  McConnahay,  G.  F. 
Heritage  and  others.  The  company  will  operate  over 
a  large  territory',  including  Anderson,  Ehvood  and 
Muncie  and  other  gas-belt  cities,  and  work  has  begun 
simultaneously  at  many  places.  The  system,  when 
completed,  will  connect  140,000  telephones — 65,000  in 
Indiana  and  75,000  in  Ohio.  The  rate  for  telephones 
is  50  cents  lower  a  month  than  now  charged  by 
the    Central    Union. 

The  New  Telephone  company  of  Indianapolis  is 
erecting  buildings  for  t:\vo  branch  exchanges  in  that 
city — one  in  the  northern,  the  other  in  the  southern 
part  of  the  cit\--  Both  will  be  installed  within  a 
short  time.  These  tw-o  exchanges  will  give  an  ad- 
ditional ultimate  capacity  of  4,000  telephones.  The 
company  now  has  5,137  telephones  in  the  city — all 
on  single  circuits. 

Representatives  from  17  of  the  Independent  tele- 
phone companies  in  the  northern  part  of  the  state 
held  a  meeting  in  Indianapolis  during  the  week  for 
the  purpose  of  adjusting  a  controversy  between  two 
Independent  companies  in  North  Manchester.  The 
representatives  could  not  agree,  and  the  matter  was 
referred  to  a  committee  composed  of  S.  P.  Sheerin, 
Hugh  Dougherty  and  W.  L.  Moellering.  The  com- 
mittee has  until  April  15th  in  which  to  make  its 
reprot,  and  its  finding  is  to  be  final.  The  controversy 
arose  over  the  right  of  connection  w^ith  the  north- 
western system. 

The  United  Telephone  company  has  absorbed  the 
Marion  Telephone  company  and  has  recently  com- 
pleted a  building  at  Marion.  The  merchants  and 
professional  men  at  Marion  have  resolved  to  take 
out  and  entirely  discontinue  the  use  of  the  Bell 
telephones,  patronizing  only  the  Independent  com- 
pany. 

The  exchange  at  Logansport  is  rapidly  approach- 
ing completion ;  in  fact,  service  is  now  being  given 
to  more  than  200  patrons,  and  the  company  has 
over    1,000   contracts.  F. 


Telephone  News  from  the  Northwest. 

The  Oliver  Mining  company  is  constructing  a 
private  telephone  system  between  the. various  mines 
of  the  company  at  Iron  River,  Mich.,  and  other 
points.  The  system  will  have  a  circuit  of  40  miles 
and  will  connect  with  the  long-distance  line  of  the 
Michigan  Telephone  company. 

The  Northwestern  Telephone  Exchange  company 
expects  to  expend  $500,000  in  the  improvement  of 
its  system  in  the  Northwest.  A  great  deal  of  this 
will  be  used  in  the  extension  of  the  underground 
work  in  Minneapolis  and  St.  Paul.  The  various 
exchanges  in  the  Northwest  are  also  to  come  in  for 
a  share  of  the  improvements. 

The  Minnesota  Central  Telephone  company  of 
Willmar.  Minn.,  has  filed  a  trust  deed  in  the  sum 
of  $250,000.  which  sum  will  be  used  in  improving 
the  compan3^'s  system.  Of  this.  $100,000  will  be 
available  at  once  and  will  be  used  to  make  improve- 
ments to  its  local  exchanges,  of  which  there  are 
about  30. 

The  Fanners'  Home  Telephone  company  of  Shel- 
ton.  Neb.,  has  filed  articles  of  incorporation,  with 
$10,000   capital    stock. 

The  Rocky  Mountain  Bell  Telephone  company  has 
begun  construction  for  its  line  from  Great  Falls 
to  Fort  Benton,  Mont.  It  is  expected  to  be  com- 
pleted  by   May    ist. 

F.  W.  Smith  and  A.  B.  Barclay  have  been  voted 
a  franchise  at  Wall  Lake.  Iowa,  by  the  citizens  for 
a  telephone  exchange,  and  have  sold  it  to  Cloid  H. 
Smith  of  Odebolt,  Iowa. 

A.  J.  Brayden,  a  bookkeeper  in  Duluth.  was  an- 
swering one  telephone  and  placed  his  hand  on  the 
desk  instrument  of  the  other  system.    He  received 


a  shock  which  nearly  sent  him  to  the  floor,  and 
upon  growing  worse  was  sent  home  and  physicians 
called.  It  was  found  that  his  heart  was  affected 
and  that  he  had  received  a  severe  shock.  He  is 
improving  and  will  probably  recover.  It  is  supposed 
the  telephone  wire  was  crossed  with  a  light  wire. 

The  Mutual  Telephone  company  of  Des  Moines, 
Iowa,  has  refused  to  allow  a  housemover  to  move 
a  building  past  its  wires  unless  the  expense  of 
cutting  and  replacing  the  wires  is  paid.  The  ordi- 
nance requires  the  mover  and  the  company  to  share 
the    expense. 

The  Greene  County  Telephone  company  of  Jef- 
ferson, Iowa,  has  been  incorporated,  with  a  capital 
stock  of  $10,000.  The  company  has  bought  the  en- 
tire system  of  the  Jefferson  Telephone  company,  and 
will  install  exchanges  in  the  various  towns,  with 
day  and  night  service. 

The  E.  H.  Martin  Telephone  company  of  Webster 
City,  Iowa.,  has  started  work  on  a  copper-return 
line  from  Des  Moines  to  Fort  Dodge,  Iowa,  via 
Webster  City.  Later  the  company  will  extend  the 
line  north  to  Mason  City  and  east  to  Dubuque,  via 
Waterloo. 

E.  V.  Hauser  has  applied  for  a  franchise  for  a 
telephone  and  electric-light  system  at  Havre,  Mont. 

R. 


EXTENSIONS   AND    IMPROVEMENTS. 

Plans  are  being  perfected  to  extend  a  telephone 
line  from  Hemmingford,  Neb.,  to  Alliance,  con- 
necting the  various  ranches  along  the  line.  Almost 
So  miles  of  similar  telephone  line  is  now  success- 
fully operated  w'est  of  Hemmingford. 

The  Independent  Telephone  company  of  Seattle, 
Wash.,  has  been  granted  permits  to  erect  315  poles 
in  the  Green  Lake  district,  near  Seattle.  During 
the  coming  two  months  the  service  of  that  company 
will  be  suspended,  and  it  will  make  extensive  im- 
orovements  in  its  system  in  the  way  of  laying  a 
large  amount  of  underground  conduit  and  stretching 
of  aerial  lines. 


THE  TELEPHONE  TRADE. 

William  J.  Murdock  &  Co.,  Chelsea,  Mass.,  re- 
port that  the  demand  for  its  "solid"  telephone  re- 
ceivers has  more  than  exceeded  its  expectations 
and  that  all  indications  point  to  a  successful  year 
in  this  branch  of  the  telephone  industry.  Circulars 
and  booklet  illustrative  of  the  "solid"  receivers  will 
be  sent  on  application. 

The  American  Electric  Fuse  company,  Chicago, 
the  well-known  maker  of  telephone  fuses,  protective 
devices,  etc.,  reports  an  exceptionally  large  demand 
for  its  products.  The  company  will  have  an  exhibit 
at  the  telephone  convention  to  be  held  in  Chicago 
next  week  and  will  be  pleased  to  explain  its  devices 
to  those  in  attendance. 

The  Chase-Shawmut  company  of  Boston  an- 
nounces a  greatly  increasing  demand  for  the  Boston 
cable  clip,  of  its  manufacture.  The  company  says 
that  these  clips  are  now  adopted  as  standard  by 
the  largest  telephone  systems  in  the  country,  on 
account  of  their  strength,  simple  application,  and 
being   adjustable   to   any   size   of    cable. 

The  Fisk-Newhall  Telephone  Manufacturing 
company  of  171  South  Canal  street.  Chicago,  says 
it  is  prepared  to  turn  out  nothing  but  the  best  in 
the  way  of  telephone  equipment.  The  company 
will  be  pleased  to  furnish  estimates  on  any  sized 
exchange  or  equipment,  with  central-energy,  cen- 
tral-ringing or  local  batteries,  or  will  supply  gen- 
erator systems.  Two  grades  of  instruments  will  be 
manufactured,  each  being  as  good  working  ap- 
paratus as  can  be  made.  The  cheaper  grade  will 
use  composition  mouthpieces  and  receiver  shells 
and   cheaper  batteries. 

The  battery  chargers  and  ringers  manufactured 
by  the  Crocker- Wheeler  company  of  Ampere.  N.  J., 
are  said  to  be  meeting  with  very  good  success  in 
the  hands  of  the  various  telephone  companies  using 
them  and  the  demand  is  constantly  increasing.  Re- 
cent orders  have  been  entered  from  the  Bell  Tele- 
phone company  of  Buffalo.  Pennsylvania  Telephone 
company  of  Harrisburg,  Charlotte  Telephone  com- 
pany, American  Telephone  and  Telegraph  company. 
New  'York  and  Pennsylvania  Telephone  and  Tele- 
graph company,  Iowa  Telephone  company  and  the 
Pacific  States  Telephone  and  Telegraph  company. 
The  \^'estern  Union  and  Postal  Telegraph  companies 
are  also  numbered  among  extensive  buyers  of 
Crocker-Wheeler    dynamotors    and    m.otor-dynamos. 

Following  up  the  plans  outlined  in  the  Western 
Electrician  a  few  weeks  ago,  a  new  Stromberg- 
Carlson  Telephone  Manufacturing  company  has  been 
incorporated  in  New  York  state  by  Alfred  Strom- 
berg,  Androv  Carlson  and  Charles  A.  Brown  of 
Chicago.  The  capital  of  the  company  is  $3,000,000, 
of  which  about  $300,000  is  to  be  used  in  the  erec- 
tion of  a  new  manufacturing  plant  at  Rochester, 
where  land  has  already  been  secured.  The  eastern 
factorj'  will  probably  be  opened  in  about  60  days. 
The  object  of  the  new  plant  is  to  relieve  the  Chi- 
cago factory  of  the  great  press  of  business,  and  as 
soon  as  practica'ble  the  cable  and  some  other  de- 
partments will  be  moved  to  Rochester.  As  far  as 
the  Chicago  plant  is  concerned,  there  will  not  be 
anv  change  in  the  personnel,  as  Messrs.  Stromberg 
and  Carlson  and  other  officials  of  the  company  will 
remain    in   this   city. 


The  Telephonic  Status  Quo.' 

By  Arthur  V.^uchan  Abbott. 

On  the  expiration  of  the  fundamental  patents,  there 
were  hosts  of  enterprising  electricians  (many  of 
them  of  the  locksmith  and  bell-hanger  type)  who 
were  ready  to  flood  the  market  with  telephonic  appa- 
ratus of  all  kinds,  good,  bad  and  indifferent.  The 
public  was  trained  and  educated  to  embrace  any 
telephonic  relief  from  the  real  or  fancied  oppression 
of  a  so-called  grasping  monopoly.  It  is  no  part  of 
the  present  paper  to  examine  into  the  validity  of  the 
grounds  for  this  state  of  public  sentiment.  But  it 
exists,  deeply  and  strongly  rooted  in  the  public  mind, 
fi.xed  therein  by  nearly  a  score  of  years  of  most 
unfortunate  training;  so  firmly  seated  that  in  some 
cases  Independent  exchanges,  charging  regular  rates, 
have  flourished  and  grown  fat  in  the  face  of  abso- 
lutely free  service  offered  by  the  older  company,  in 
the  hopes  of  crushing,  by  the  superior  endurance  of 
a  powerful  backing,  their  younger  and  seemingly 
weak  rivals.  So  strong  is  this  treatment  that  to-day, 
though  the  Bell  companies  are  nearly  a  tjuarter  of 
a  century  old.  and  the  Independent  companies  barely 
six  years,  the  field  is  quite  evenly  divided  between 
them,  as  is  shown  by  the  statistics  in  Table  I. 

Table  I. 

Independent 
Bell  Exchanges.        Exchanges. 

Invested  capital $320,000,000  00        $150,000,000.00 

Number  of  exchanges 1,500  2,811 

Sab -stations 1,080.000  1,158,000 

During  the  past  year  about  $18,750,000  has  been 
spent  on  telephone  apparatus,  of  which  about  40  per 
cent,  is  credited  to  the  Independent  interests,  and 
in  this  field  415  new  Independent  telephone  companies 
have   been    floated. 

So  far  as  apparatus  is  involved,  there  are  to-day 
a  number  of  firms  that  can,  and  regularly  do,  pro- 
duce transmitters  and  receivers  whose  clearness  and 
volume  of  articulation  cannot  for  a  moment  be  con- 
sidered to  be  inferior  to  those  manufactured  by  the 
older  corporation.  There  are  at  least  two  compa- 
nies that  are  prepared  to,  and  do,  manufacture  as 
broad  and  variegated  a  line  of  switchboard  apparatus, 
are  as  well  equipped,  do  as  good  work,  attain  similar 
results,  and  are  supplied  with  electrical  talent  equal 
to  that  of  the  Bell  company's.  So,  it  is  possible 
to-day  for  anyone  to  build  a  first-class  telephone  ex- 
change, and,  with  good  care,  shrewd  and  expert  man- 
agement, to  give  service  that  cannot  be  excelled  at 
the  lowest  possible  price.  Such.  I  say,  is  possible, 
but,  unfortunately,  it  is  rarely  done. 

By  the  formerly  universal  flat-rate  system,  a  cer- 
tain charge  per  annum  was  made  for  each  instru- 
ment, and  this  method  indissolubly  linked  the  tele- 
phone instrument  with  the  price  charged.  This  is 
a  false  unit,  and  the  erroneous  impression  thus  cre- 
ated in  the  public  mind  will  take  years  of  sorrowful 
and  patient  eradication.  It  is  not  the  instrument, 
but  telephonic  service,  that  the  subscribers  pay  for; 
not  the  transmitter  and  receiver  that  stand  on  the 
desk  only,  but  the  conduits,  cables,  switchboard, 
trunk-line  plant,  the  operators,  who  patiently,  night 
and  day,  await  an  instantaneous  summons,  and  all 
the  other  complicated  paraphernalia  that  complete 
an  extensive  business  organization.  All  the.se,  and 
more,  are  included  in  the  necessary  cost  of  service, 
and  if  only  the  cloud  of  mystery  that  has  for  so  long 
obscured  telephonic  practice  was  dispelled,  and  the 
public  taken  fully  into  the  confidence  of  the  operating 
company,  much  of  the  present  friction  would  be  ob- 
viated. People  would  gain  not  only  true  appreciation 
of  the  service  performed  for  them,  and  so  be  more 
tolerant  of  tariffs,  but  would  also  acquire  such  a 
knowledge  of  the  telephonic  modus  operandi  as  to 
increase  vastly  the  efficiency  of  every  telephone  plant. 
In  this  respect,  the  Independent  companies  are  set- 
ting an  admirable  example.  Frequent  conventions 
take  place,  at  which  free  and  open  discussions  of  all 
subjects  of  interest  are  held,  to  which  all,  whether 
friend  or  foe,  are  equally  and  cordially  welcomed. 
Each  w^ek  the  technical  papers  of  the  land  chronicle 
all  items  of  progress  in  so  free  and  full  a  manner 
as  to  display  the  most  striking  contrast  to  the  years 
of  grim  and  forbidding  silence  -maintained  by  the 
older  organization. 

There  appear  to  be  five  results  that  are  certain  to 
follow : 

First — Many  of  the  present  organizations  lacking 
in  experience  and  strength,  located  in  unpromising 
fields,  will  go  down  with  the  first  monetary  strin- 
gency, throwing,  by  their  ruin,  considerable  disfavor 
on  the  financial  aspect  of  telephony. 

Second — The  remaining  Independent  companies 
will  be  forced  to  adjust  their  rates  until  such  a 
point  is  reached  as  to  enable  them  to  become  invest- 
ments of  reasonable  earning  power,  and  to  .this  end 
only  the  most  carefullv  designed,  best  constructed 
and  shrewdest  managed  plants  can  possibly  survive. 

Third — The  rates  of  the  Bell  companies  must  fall 
until  both  the  Bell  and  the  Tndeoendent  meet  at  a 
common  level,  and  thereafter,  so  far  as  the  public  is 
concerned,    it    matters    little    which    gives    service. 

Fourth — The  Independent  companies  are  weak  in 
their  lack  of  coherence,  feeble  in  possessing  but  few 
exchanges  in  the  larger  towns,  and  almost  none  in 
the  great  cities,  and  powerless  in  the  toll  and  long- 
distance field.  New  York  is  the  keystone  of  the 
teleohonic  arch,  and  when  that  city  is  captured  by 
an  Independent  comoany.  the  battle  will  be  more  than 
half  won.  but,  judging  from  recent  developments  in 
(his  direction,  that  time  is  still  in  the  somewhat 
far-distant  future. 

I.  Abstract  of  paper  read  at  the  meeting  of  the  American  In- 
stitute of  Electrical  Engineers  in  New  York  on  March  28, 1902. 
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Fifth — An  extensive  and  far-reaching  tariff  revi- 
sion is  the  vital  question  of  the  present.  If  the 
Bell  companies  heed  the  tendencies  of  the  times. 
the>-  may  yet  not  only  retain,  but  revive,  a  fast-dimin- 
ishing supremacy.  Failing  in  this  rcapect,  they  will 
be  forced  to  meet  this  just  demand,  either  by  the 
struggle  for  existence  in  the  face  of  fiercest  com- 
petition, or  by  the  pressure  of  ordinance  regula- 
tions, as  has  recently  been  witnessed  in  Chicago,  or 
by  such  legislative  action  as  will  declare  all  tele- 
phone companies  to  be  common  carriers,  and  compel 
each  to  handle  and  transmit  to  its  own  subscribers 
any  messages  delivered  by  the  other. 

In  possession  of  a  country  of  unbounded  re- 
sources, the  American  public  is  of  all  peoples  the 
easiest  and  most  tolerant  to  deal  with.  It  has  made 
money,  and  it  expects  and  wants  everyone  else  to 
do  likewise.  It  is  good-natured  and  somewhat  care- 
less as  to  what  it  pays,  provided  good  goods  are 
returned,  and  charges  that  are  equitable  and  just  to 
all  made.  But  woe  bclide  those  who  .iltempt  to  get 
something  for  nothing,  or  to  discriminate  unfavora- 
bly between  different  portions  of  society.  Their 
fate  is  certain. 

It  is  this  innate  feeling  that  has  instituted  the 
revolt  against  the  flat-rate  system.  One  does  not 
contract  by  the  year  with  the  milkman  for  .tU  the 
milk  the  family  can  drink,  or  with  the  butcher  or 
baker  for  all  the  bread  or  meat,  or  with  the  gas 
company  for  all  the  gas  one  wishes  to  burn.  The 
cicctric-light  people  even  go  so  far  as  to  install  a 
demand  meter,  scaling  bills  not  only  upon  the  quan- 
tity of  electricity  used,  but  considering  also  the  time 
at  which  it  is  asked  for.  To  charge  a  subscriber 
who  makes  100  messages  a  day  the  same  rate  as 
one  who  makes  10  is  obviously  unfair,  and,  driven 
from  the  illogical  flat-rate  s^^stem,  the  plan  of  an 
initial  charge  plus  a  message  rate  for  all  calls  be- 
yond a  certain  annual  number  has  gained  consider- 
able currency.  That  this  is  an  improvement  and 
more  just  than  the  former  method  cannot  be  gain- 
said, but  even  this  scheme  contains  large  elements 
of  manifest  injustice,  for  the  message  is  no  more 
the  true  unit  of  charge  than  going  to  a  livery  stable 
and  hiring  a  carriage  to  take  a  drive  would  be  a 
fair  basis  for  the  stable  man,  for  one  customer  might 
be  gone  an  hour  and  another  all  day.  The  average 
length  of  telephonic  conversations  is  about  two  min- 
utes, but  averages  are  dangerous.  In  one  case,  un- 
der the  personal  observation  of  the  writer,  a  ynnng 
bride,  on  her  return  from  the  honeymoon,  kept  the 
line  leading  to  her  mother's  house  busy  for  several 
consecutive  days  for  more  than  40  minutes  at  a 
time.  Query :  Shall  the  bride  be  charged  10  cents 
for  her  call  and  you  the  same  price  for  two-minute 
conversation?  No;  the  message-rate  system,  while 
approximating  more  closely  to  the  truth  than  the 
flat  rate,  is  still  on  a  false  basis  and  should  be  cor- 
rected. 

In  giving  service,  telephone  companies  do  three 
entirely  separate  and  independent  things  which  are 
incommensurable  with  each  other,  all  of  which  every 
just  and  equitable  tariff  must  recognize  and  express: 

First — The  telephone  company  supplies  and  main- 
tains a  certain  amount  of  apparatus  necessary  to 
connect  each  subscriber  with  the  central  office.  This 
apparatus  must  be  furnished  and  cared  for.  whether 
used  or  not,  merely  to  give  the  subscribers  an  op- 
portunity to  call.  The  quantity  and  quality  of  ibis 
apparatus  does  not  vary  with  the  load,  being  the 
same  whether  the  instrument  is  used  once  a  year 
or  ICO  times  a  day.  A  flat-rate  annual  tariFf  suffi- 
cient to  pay  interest,  depreciation  and  maintenance 
on  this  portion  of  the  plant  is  fair  and  just,  and  by 
recognizing  varying  lengths  of  subscribers'  lines  this 
charge  can  be  made  exactly  proportional  to  the  re- 
quirements of  each  station. 

Second — The  telephone  company  must  maintain 
a  corps  of  operators  to  answer  subscribers'  calls  and 
to  perform  the  necessary  avocations  of  connecting 
subscribers  together.  This  expense  is  directly  and 
only  proportional  to  the  number  of  times  each  sta- 
tion calls. 

Third — During  each  conversation  battery  is  sup- 
plied to  the  subscribers'  station  for  talking,  cords, 
plugs,  trunk  lines  and  other  common  apparatus  is 
in  use.  the  amount  and  cost  of  which  are  propor- 
tional   to    the   length    of   time   of    conversation. 

Therefore,  any  telephone  tariff  to  be  fair  to  all 
must  recognize  these  three  factors,  and  in  so  far  as 
any  one  is  omitted,  and  a  blanket  charge  substituted 
therefor,  injustice  will  be  done,  depending  on  how 
far  the  service  rendered  to  a  particular  station  de- 
parts from  the  general   average. 

To  perceive  the  bearing  of  this  proposition,  con- 
sider for  a  moment  the  cost  of  installation  and  serv' 
ice.  According  to  previous  telephonic  policy,  the 
ratio  of  the  number  of  telephones  to  population  is 
very  low  [Table  II.  is  omitted].  Consequently,  the 
installation  cost  per  station  has  been  high.  In  large 
cities  this  has  varied  from  $150  to  $250  per  station. 
In  medium  cities,  of,  say.  200.000  population  or  so. 
from  $90  to  $125.  while,  even  in  the  smallest  towns 
it  is  rare  to  find  a  cost  of  less  than  $50  per  station. 
Of  the  installation  cost,  from  $10  to  $25  is  rcquirerl 
at  the  sub-station,  depending  upon  the  character 
and  difficulty  of  weiring.  From  $15  to  $50  for  the 
switchboard,  varying  with  the  type  of  board,  size 
of  multiple  and  percentage  of  trunking.  while  the 
wire  plant  has  absorbed  the  balance ;  but  if.  by  a 
more  liberal  policy,  the  use  of  the  telephone  could 
be  so  stimulated  as  to  raise  the  population  ratio  to. 
say.  15  per  cent.,  it  would  be  possible,  even  in  such 
a  city  as  New  York,  to  install  a  telephone  plant  at 
a  cost  not  to  exceed  $60  per  sub-station,  a?i  is  shown 
in  Tabic  HI. 


Table  III. 

Probable  installation  cost  per  station  of  a  tele- 
phone plant  sufficient  to  serve  15  per  cent,  of  popu- 
lation: 

Sub-s(3tion  apparatus. SiS<00 

Wire  plaot,  subscribers'  lines.-, 14.00 

Wire  plani.  [lunk  lioes 7.00 

S IV  i  I  en  board  apparatus,  subscribers'  lines 12.00 

Switchboacd  apparatus,  trunk  lines 6.co 

Total S54.CO 

Assume  now  that  an  installation  charge  of  $15 
per  year  per  sub-station  were  made  against  each  one- 
party  line  to  cover  interest,  depreciation  and  mainte- 
nance, $10  per  year  per  station  each  against  two- 
party  line  and  $S  per  year  per  station  against  each 
four-party  line,  and  that  a  charge  of  one  cent  was 
made  for  each  time  the  central  office  was  called  up 
and  one-half  cent  for  each  minute  of  actual  time 
that  the  telephone  was  in  use.  Large  business 
houses  and  the  best  class  of  residences  would  take 
one-party  lines.  Smaller  business  houses  and  me- 
dium residences  two-party  lines,  while  the  bulk  of 
subscribers  would  use  four-party  lines:  all  of  these 
being  arranged  with  selective  signals  and  lock-outs 
to  secure  the  best  quality  of  .  service.  Simply  to 
illustrate  the  effect  of  this  system  of  tariff,  assume 
one-party  lines  to  average  10  calls  per  day.  two- 
parly  lines  seven  and  four-party  lines  three.  Under 
these  circumstances  one-party  lines  must  bear  a 
tariff  of  $75  per  3'car;  two-party  lines,  $52,  and  four- 
party  lines,  ^23.  According  to  this  suggestion,  the 
annual  cost  of  maintenance  and  depreciation  on 
plant  would  be  cared  for  by  the  annual  fiat-rate 
charge,  which,  for  this  purpose,  is  sufficient  in  a 
properly  installed  and  maintained  plant.  The  re- 
ceipts from  traffic  would  average  $20  per  thousand 
calls,  while  the  actual  expense  would  not  be  over 
$7  per  thousand  calls.  The  difference  of  $13  would 
be  ample  to  pay  reasonable  general  expenses  and 
dividends.  At  each  sub-station  a  meter  would  be 
installed,  carrying  two  dials,  one  showing  how  many 
times  the  exchange  is  called,  and  the  other  the  total 
lime  expended  in  the  use  of  the  telephone.  This 
meter  should  be  in  plain  sight  of  the  subscriber, 
so  that  he,  at  any  time,  could  check  the  readings 
with  his  own  watch.  Such  a  device  could  be  made 
and  installed  at  an  expense  not  to  exceed  $3  per 
station.  Each  station  would  be  charged  for  exactly 
the  service  rendered,  and  it  would  be  optional  with 
all    to  regulate   charges   to  suit   their   wishes, 

It  is  probably  an  impossibility  to  make  any  one 
method  of  charging  absolutely  universal,  any  more 
than  it  is  feasible  to  crowd  all  passengers  on  a  rail- 
way into  one  car.  There  must  be  Pulimans,  coaches 
and  emigrant  cars.  So,  every  telephone  company 
must  probably  supply  a  few  flat-rate  instruments, 
many   meter    rates    and    some    coin    boxes. 

There  is  a  notable  tendency  to  increase  the  size 
of  cable.  Formerly  120-pair  was  standard  for  un- 
derground work  and  25  for  aerial,  but  at  present 
200-pair  is  becoming  almost  universal,  and  even  400- 
pair  has  entered  the  field  underground,  while  aerial 
cable  has  grown  so  that  150-pair  is  not  unknown. 
For  trunk  lines  and  toll  work,  large-conductor,  low- 
capacity  cables  are  to  the  front,  even  to  the  extent 
of  using  No.  16,  No.  14  or  even  No.  12  wire,  with 
capacity   of   from  0.06  to  0.05   microfarad   per  mile. 

In  switchboard  practice,  the  common-battery  au- 
tomatic signal  board  is  rapidly  expelling  all  other 
forms,  and  soon  will  apparently  reign  supreme,  for 
at  present  there  is  not  a  shadow  of  rival  looming  on 
the  telephonic  horizon  to  dispute  its  supremacy. 
While  switchboards  of  this  type  are  a  vast  improve- 
ment over  those  of  older  construction,  they  slill 
leave  much  to  be  desired,  and  the  entire  telephonic 
fraternity  wait  with  open  arms  the  coming  of  the 
perfect  switchboard.  There  are  many  who  believe 
that  a  purely  automatic  board  will  offer  the  desired 
solution,  but  during  the  past  decade  the  progress 
in  this  direction  has  been  almost  infinitesimal.  A 
central  ofiice  seems  to  be  one  of  those  things  that 
needs  the  human  element,  and  cannot  be  made 
purely  mechanical.  Possibly,  the  recently  invented 
Faller  mechanical  operator  may  form  at  least  a 
partial   solution. 

For  the  sub-station  there  is  no  progress  to  report. 
The  transmitter,  receiver  and  magneto  have  re- 
mained in  statu  quo  for  lo  years,  save  that  each 
manufacturer  dresses  his  apparatus  in  a  newer  and 
possibly  more  fanciful  design.  This  is  strange,  when 
it  is  considered  that  actual  telephonic  efficiency  is  less 
than  two  per  cent.,  and  that  a  very  slight  improve- 
ment in  this  direction  would  be  hailed  with  delight 
by  all.  particularly  by  those  who  do  much  toll  work. 
Part  of  the  difticultj'  lies  in  the  electrical  charac- 
teristics of  the  line,  and  for  this  Dr.  Pupin's  epoch- 
making  discovery  is  supposed  to  be  a  panacea,  but 
as  yet  results  from  practical  experience  therewith 
have  not  been   reported. 


the  electrical  interests  of  Chicago,  most  heartily  in- 
dorses any  action  tending  to  the  general  use  of  the 
metric  system  and  assures  your  committee  of  its 
cordial   support." 


Chicago  Electrical  Association  Indorses 
Metric  System. 

At  the  last  meeting  of  the  Chicago  Electrical  asso- 
ciation a  committee  consisting  of  J.  R.  Cravath, 
W.  B.  Hale  and  H.  M.  Wheeler  was  instructed  to 
express  to  the  proper  government  authorities  the 
indorsement  by  the  association  of  the  metric  system. 
This  has  been  done  by  sending  the  following  reso- 
lution to  the  chairman  of  the  House  committee  on 
coinage,  weights  and  measures:  "Whereas,  the 
Chicago  Electrical  association  is  informed  that  your 
committee  is  considering  the  advisability  of  adopt- 
ing the  metric  system  in  the  United  States,  the 
Chicago   Electrical   association,   representing  largely 


The  Electric  Substance.^ 

The  electron  theory  has  been  developing  of  late 
with  an  almost  bewildering  rapidity.  It  seems  as 
if  we  were  at  last  on  the  verge  of  a  definite  solu- 
tion of  the  question:  What  is  electricity?  The  old 
fluid  theories  culminated  in  Weber's  conception  of 
electric  atoms,  but  Weber  made  his  atoms  act  at  a 
distance  without  affecting  the  ether,  and  had  no 
idea  of  their  size.  Then  came  Maxwell's  theory, 
which  concentriited  the  physicist's  attention  alto- 
gether on  the  ether,  and  operated  with  electric 
stresses  instead  of  electrified  particles.  The  bril- 
liant successes  achieved  by  this  theory  in  the  do- 
main of  light  and  of  electromagnetic  phenomena 
obscured  for  a  time  the  importance  ot  those  ma- 
terial carriers  of  electricity,  without  which  the  ex- 
planation of  electrolysis,  of  vacuum  discharges,  and 
nf  the  dispersion  of  light  is  a  hopeless  task. 
Twenty-five  years  ago,  indeed.  Sir  William  Crookes 
said,  in  the  course  of  his  Sheffield  lecture  on 
■■Radiant  Matter":  "In  studying  this  fourth  stale 
of  matter,  we  seem  at  length  to  have  within  our 
grasp  and  obedient  to  our  control  the  little  Indivisi- 
ble particles  which,  with  good  warrant,  are  sup- 
posed to  constitute  the  physical  basis  of  the  uni- 
verse." But  his  was  a  voice  crying  in  the  wilder- 
ness. "More  accurate  in\'estigations,"  says  Kauf- 
mann,  "especially  those  of  a  numerical  character, 
soon  proved  the  untenable  character  of  Crookes' 
hypothesis — at  least  in  its  original  f-^rm.  Unfor- 
tunately, the  good  was  given  away  with  the  bad. 
especially  in  Germany,  and  the  whole  hypothesis 
was  abandoned  just  because  the  special  conception 
of  molecules  charged  by  contact  proved  untenable. 
But  nobody  could  put  anything  better  in  its  place. 
The  more  facts  were  accumulated  the  more  puzzling 
became  .  the  cathode  rays,  and  eventually  matters 
went  so  far  that  it  was  almost  considered  unbe- 
coming for  a  decent  physicist  to  concern  himself 
with  phenomena  so  little  amenable  to  theoretical 
and  quantitative  treatment.  Then  there  came  sud- 
denly the  most  puzzling  of  all  obscure  phenomena — 
the  X-rays  discovered  by  Rontgen — and  therewith  a 
new  stimulus  for  attacking  the  various  riddles.  The 
work  then    done  was   soon    crowned   with   success." 

The  discovery  of  the  Zeeman  phenomenon  first 
permitted  the  measurement  of  the  mass  of  the  mys- 
terious particle  of  matter  whose  revolutions  round 
a  larger  kernel  constitute  magnetism.  Dr.  John- 
stone Stoney's  "electron"  soon  began  to  assume 
size  and  weight.  It  was  found  to  weigh  anything 
between  one-five-hundredth  and  one-two-thousandth 
of  a  hydrogen  atom.  Applications  then  followed 
in  quick  succession,  until  at  the  present  time  the 
electron  is  about  as  intimately  known  and  as  well 
defined  as  the  chemical  atom  itself.  It  is  found  to 
be  concerned  in  all  electric  and  magnetic  phe- 
nomena. The  generation  of  "electricity"  consists  in 
splitting  off  an  electron  from  the  atom.  The  elec- 
tron then  produces  a  stress  in  the  ether  similar  to 
that  due  to  a  "negatively"  charged  body.  The  re- 
mainder of  the  atom  acts  as  a  "positively"  charged 
body,  though  we  do  not  know  as  yet  whether  the 
positive  charge  is  due  to  a  special  positive  electron 
or  not.  If  it  is,  w^e  have  not  yet  succeeded  in  isolat- 
ing the  positive  electron,  but  it  is  supposed  to  be 
about  10  times  heavier  than  the  negative  electron. 
In  any  case  we  have  here  an  elementary  negative 
charge  of  about  io~^"  absolute  units  and  an  ele- 
mentary positive  charge  of  the  same  amount.  These 
elementary  charges  attract  each  other  and  repel 
similar  charges.  They  can  associate  with  clusters 
of  neutral  particles.  A  negative  electron  thus  as- 
sociated with  ordinary  matter  becomes  a  "negative 
ion,"  and  a  positive  electron  becomes  a  "positive 
ion."  Conduction  consists  In  the  wandering  of 
positive  ions  down  the  potential  gradient,  and  of 
negative  Ions  up  the  potential  gradient.  This  wan- 
dering can  take  place  in  metals.  It  then  produces 
heat  by  collision  with  the  molecules  of  the  metal, 
and  a  magnetic  field  by  the  motion  of  the  charges. 
In  a  liquid,  the  energy  of  motion  is  consumed  in 
the  splitting  up  or  "ionisation"  of  neutral  mole- 
cules. Every  current  of  heat  is  associated  with  a 
transportation  of  ions,  and  here  the  whole  field  of 
thermo-electricity  is  entered.  In  the  vacuum  tube, 
ions  move  with  less  restraint.  Negative  electrons 
are  shot  off  from  the  cathode  with  the  velocity  of 
light,  or  something  very  nearly  approaching  it,,  and 
where  they  strike  tipon  a  solid  they  produce  ex- 
plosive ether  w-aves  of  remarkable  penetrating 
power,  which  are  known  as  Rontgen  rays.  Where 
they  hit  gaseous  particles  they  ionise  them,  and  in 
doing  so  develop  great  heat  and  light,  thus  giving 
rise  to  the  whole  fascinating  vista  of  vacuum  dis- 
charges. Nor  is  their  wonderful  activity  confined 
to  the  fields  enumerated ;  for.  the  whole  phenomena 
of  magnetism  are  based  upon  the  electron.  When- 
ever an  atom  has  a  high  valency,  such  as  iron, 
cobalt,  or  nickel,  it  appears  that  the  free  electrons 
which  constitute  these  valencies  revolve  round  the 
rest  of  the  atom.  These  revolutions  produce  whirls 
In  the  ether  which  are  known  as  magnetic  displace- 
ments or  stresses,  or  "lines  of  force,"  and  when- 
ever a  "conductor."  i.  e.,  a  body  containing  freely 
movable  ions  ("say  one  for  every  5.000  neutral 
atoms)  Is  moved  through  these  whirls,  the  ions  are 
set  moving  in  opposite  directions  with  a  velocity  of 
about  one  centimeter  per  second,  and  we  have  the 
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whole  phenomena  of  induced  currents.  The  enor- 
mous rapidity  of  the  magnetic  revolutions  may  be 
judged  from  their  probable  period,  which  is  about 
one-trillionth  of  a  second.  In  the  electric  arc  we 
have  not  only  a  great  exchange  of  opposite  ions, 
but  a  vivid  ionisation  due  to  ultra-violet  light,  and 
Elster  and  Geitel  have  shown  how  this  ionising 
action  of  ultra-violet  light  may  lead  to  the  elucida- 
tion of  all  the  problems  of  atmospheric  electricity. 
The  latest  information,  as  recently  supplied  by  us, 
goes  to  show  that  ionisation  is  constantly  going  on 
wherever  there  is  matter,  and  that  some  bodies  have 
the  faculty  of  projecting  either  negative  electrons 
or  positive  ions  with  some  force.  These  bodies, 
like  radium,  actinium  and  polonium,  are  then  said 
to  be  radio-active.  Hurmuzescu  has  gone  further, 
and  proved  that  the  electrons  revolving  in  magnets 
often  shoot  off  at  a  tangent  and  "electrify"  a  liquid 
in   which  they  are  placed. 

All  these  manifold  applications  of  the  electron 
idea  show  that  we  have  here  one  of  the  most  fruit- 
ful conceptions  of  the  human  mind.  We  have  at 
last  discovered,  and  even  isolated,  what  we  may 
call  the  "electric  substance."  \\'e  can  weigh  it,  and 
measure  it.  and  produce  it  in  any  quantity.  It  may 
yet  prove  to  be  the  "protyle"  of  the  philosophers — 
the  fundamental  and  primordial  substance  of  the 
universe.  Whether  it  is  that  or  not,  we  have  now 
some  definite  and  almost  tangible  nucleus  round 
which  to  crj-stallize  our  thoughts.  The  "electric 
charge"  is  now  no  longer  a  mere  phantasm  of  the 
mathematician.  It  is  a  solid  reality — as  solid,  at 
least,  as  a  deal  table.  It  remains,  as  we  have  al- 
ready said  in  a  previous  article  on  this  subject,  to 
remodel  our  text-books  in  accordance  with  the  new 
truths,  and  to  build  up  our  whole  electricaf  science 
upon  the  properties  of  the  substance  whose  conquest 
has  been  so  long  and  arduous  a  task. 


Alternating-direct-current  Railway  Sys- 
tem. 

A  unique  electric-railway  system  is  covered  by  a 
patent  issued  on  March  25th  to  Harry  W.  Leonard 
of  New  York  city.  The  title  of  the  patent  (No. 
696.247)  is  "Multiple  Control  System"  and  the  ap- 
plication was  filed  on  January  24,  1901.  The  in- 
vention comprises  a  train  of  cars  provided  with 
moving  contacts  for  receiving  alternating  current 
from  a  poh'phase  circuit,  as  shown  in  the  accom- 
panying diagram.  Each  car  is  provided  with  a  mo- 
tor-generator,   consisting    of    an    alternating-current 


ALTERNATING-DIRECT-CURRENT   RAILWAY   SYSTEM. 

motor,  operated  from  the  alternating  source,  and 
a  continuous-current  generator.  Driving  each  car 
is  an  electric  motor  supplied  from  the  direct-current 
generator.  A  source  of  constant  electromotive  force 
and  continuous  current  is  provided  on  each  car  for 
separately  exciting  the  field  of  the  generator  of  that 
car.  A  rheostat  is  provided  on  each  vehicle  for  con- 
trolling the  electromotive  force  of  its  dynamo.  A  sys- 
tem of  wiring  connects  the  cars,  by  which  the  dynamo 
field  magnets  can  be  similarly  and  simultaneously 
varied  by  manipulating  either  one  of  the  rheostats, 
so  that  the  operator  can,  from  either  , vehicle,  simi- 
larly and  simultaneously  control  the  movement  of 
both  cars  in  a  train. 


Chicago  Traction  Matters. 

Judge  Murray  F.  Tuley  of  Chicago  has  handed 
down  a  decision  on  the  injunction  petition  filed  by 
the  Chicago  Union  and  Consolidated  Traction  com- 
panies to  prevent  the  collection  of  taxes  levied  by  the 
Illinois  State  Board  of  Equalization  on  their  capital 
stock  and  franchises  for  1901.  The  court  denies  the 
petition  and  holds  that  the  state  legislature  has  the 
right  to  delegate  to  a  state  taxing  body  the  power 
to  levy  taxes  to  be  used  for  local  purposes.  Under 
the  decision  the  traction  companies  will  be  compelled 
to  turn  over  the  money  to  the  county  treasurer,  even 
though  they  appeal  the  case,  which  they  will  do. 
The  following  companies  have  already  paid  the  back 
taxes :  Northwestern  Elevated,  $75,000 ;  Union  Ele- 
vated (Loop),  $36,206;  Union  Traction,  ?298,933; 
Chicago  Consolidated  Traction,  $98,198. 

AV.  W.  Gurlej',  attorney  for  the  Chicago  Union 
Traction  company,  has  announced  that  his  company 
will  meet  the  terms  of  the  City  Council  and  will  ap- 
ply for  a  renewal  of  its  franchise  before  June  15th. 
The  directors  of  the  company  will  meet  in  Chicago 
on  April  21st  for  a  discussion  of  the  franchise  matter. 

The  conflicts  between  passengers  and  employes  of 
the  L'nion  Traction  and  Consolidated  companies,  aris- 
ing from  the  transfer  question,  have  somewhat 
abated.     However,  it  is  stated  that  evidence  has  been 
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collected  for  nearly  1,000  suits  against  the  companies 
and  200  suits  have  already  been  filed  by  the  city  to 
enforce  the  universal  transfer  decision  recently  made, 
by  Judge  Ball.  Concessions  have  been  made  by  the 
companies  in  a  few  instances,  passengers  upon  pro- 
testing being  allowed  to  ride  without  paying  extra 
fares,   but    no   transfers   are   given. 


Westinghouse  Company  Wins  Self-reg- 
ulating Transformer  Case. 

The  United  States  Circuit  Court  of  Appeals  for 
the  Second  District  has  handed  down  a  decision,  af- 
firming the  decree  of  the  Circuit  Court  of  the  North- 
ern District  of  New  York  in  the  case  of  the  West- 
mghouse  Electric  and  Manufacturing  company 
against  the  Saranac  Lake  Electric  Light  company. 
Ihis  suit  was  brought  by  the  complainant  upon  re- 
issued letters  patent  11,031  to  Rankin  Kennedy,  Sep- 
tember 24,  18S9,  and  letters  patent  469,809  to  William 
iianley,  lUarch  i,  1892.  The  Circuit  Court  held  the 
Kennedy  patent  void,  and  the  first  and  third  claims 
of  the  Stanley  patent  to  be  valid  and  infringed. 
Announcement  of  this  decision,  together  with  an 
abstract  of  the  opinion  and  a  short  history  of  the 
case,  was  given  in  the  Western  Electrician  of  May 
II,  1901.  Cross-appeals  were  taken,  and  the  decision 
of   the  lower  court  is  now  sustained. 

The  Kennedy  patent  is  for  an  improvement  in 
the  method  of  distributing  and  regulating  alternating 
electric  currents  by  secondary  generators.  The  pat- 
entee arranged  secondary  generators  (transformers) 
in  multiple;  they  had  theretofore  been  arranged  in 
series.  When  so  arranged  they  became  self-regulat- 
ing as  to  primary  current  and  power ;  in  other  words, 
each  transformer  would  take  its  proper  share  of 
current  varying  according  to  the  number  of  lights 
burning  on  it,  so  that  the  lights  on  one  transformer 
were  independent  of  the  lights  on  another  trans- 
former, 'ihe  patent  to  Stanley  is  an  improvement 
on    Kennedy's. 

The  Appellate  Court,  in  its  opinion,  which  was 
handed  down  by  Judge  Lacombe,  summarizes  with 
clearness,  first,  the  problem  presented  to  Stanley; 
second,  his  solution  of  it  by  attaining  two  necessary 
conditions  of  construction,  namely,  (i)  proper  length 
of  primary  winding;  (2)  proper  proportioning  of  the 
iron  of  the  core.  The  following  are  extracts  from 
this   summary : 

"After  Kennedy  had  arranged  his  transformers 
in  multiple,  the  lights  on  one  transformer  were  in- 
dei)endent  of  those  on  another,  but  nevertheless  the 
caiidlepower  on  any  given  transformer  changed  as 
the  number  of  lamps  lighted  on  that  transformer 
varied.  When  more  lamps  were  turned  on  the  can- 
dlepower  of  all  went  down,  and  when  lapips  were 
turned  off  the  candlepower  of  those  remaining  in- 
creased. Stanley's  improvement  was  directed  toward 
overcoming  this  defect."  *  *  *  *  "Stanley  sug- 
gested that  the  difficulty  was  due  to  an  improper 
length  of  wire  on  the  primary;  and,  among  much 
else,  he  states  precisely,  specifically  and  exactly  what 
that  length  should  be."  *  *  *  *  "The  Stanley 
patent,  recognizing  these  variable  elements,  gives  a 
rule  applicable  to  all  conditions.  It  says,  you  may 
determine  the  proper  length  of  the  primary  coil  by 
connecting  the  transformer  in  circuit  with  the  dy- 
namo with  which  it  is  to  be  used,  and  then  winding 
on  wire  until  the  loss  indicated  by  the  formula,  CR, 
with  the  secondary  circuit  open,  equals  a  certain  loss 
of  energy."  »  »  *  *  "The  patentee  states  that 
there  are  certain  'principles  of  construction  which 
must  be  adhered  to'  in  proportioning  the  parts  of 
the  converter  in  order  to  secure  the  desired  re- 
sults :  That  'it  is  necessary'  that  the  conductivity 
for  magnetic  force  of  the  magnetic  current  of  the 
converter  shall  be  of  so  great  a  value  that  when 
subject  to  all  degrees  of  magnetization  accruing  from 
the  various  amounts  of  energy  transformed  its  con- 
ductivity for  magnetic  force  would  be  approximately 
the  same." 


American    Institute  of   Electrical    Engi- 
neers. 

One  hundred  members  and  guests  were  present  at 
the  one  hundred  and  sixr\'-third  meeting  of  the 
American  Institute  of  Electrical  Engineers,  hehl  in 
New  York  city  on  the  evening  of  March  28th.  The 
general  subject  of  the  meeting  was  "Telephony."  At 
the  meeting  of  the  board  of  directors  in  the 
afternoon  the  following  nominations  were  made 
for  the  offices  becoming  vacant  on  May  20th :  For 
president,  Charles  F.  Scott  of  Pittsburg;  for  vice- 
presidents,  C.  O.  Mailloux,  Bion  J.  Arnold  and 
Schujder  S.  Wheeler;  for  managers,  Townsend  Wol- 
cott,  Gano  S.  Dunn,  E.  H.  Mullen  and  Charles  A. 
Terrj';  for  treasurer,  George  A.  Hamilton;  for  sec- 
retary, Ralph  W.  Pope. 

Among  the  associate  members  elected  at  the  meet- 
ing were  Frederick  P.  Fish,  president  of  American 
Telephone  and  Telegraph  company,  Boston,  Mass. : 
Charles  E.  Scribner,  engineer  of  Western  Electric 
company,  Chicago,  and  Edgar  F.  Sherwood,  super- 
intendent of  traffic  of  New  York  Telephone  company. 
East  Orange,  N.  J.  The  other  associates  elected  were 
as  follows:  Edwin  D.  Bevenue-Miller,  Durban, 
South  Africa;  Hugh  A.  Brown,  Ampere,  N.  J.; 
Dana  R.  Bullen,  Boston,  Mass. ;  Frank  V.  Burton, 
New  York  city;  Eugene  B.  Clark,  Chicago;  Frank 
C.  Cosby.  New  York  city;  James  E.  Davidson,  Port 
Huron.  Mich.:  William  A.  Dick,  Pittsburg  Pa.; 
Percival  E.  Fansler.  Lafayette.  Ind. ;  Frederick  J. 
Folk,  Brooklvn.  N.  Y. ;  Oliver  R.  Grant.  New  York 
citv :  Elwood  Grissinger,  Buffalo.  N.  Y. ;  Qarence 
M.'  Hall,  Washington,  D.   C. ;  Charles   Hodge,   New 
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York  city;  Charles  W.  Hogan,  St.  Louis,  Mo.;  Wool- 
sey  McA.  Johnson,  New  Brighton,  S.  I.,  N  Y  • 
Percy  H.  Knight,  San  Francisco,  Cal. ;  Alp'honsus  J 
Miller,  Hoboken,  N.  J.;  Edwin  J.  Murphy,  Lynn. 
Mass.;  Addams  S.  McAllister,  Ithaca,  N.  Y.  ■  Will- 
iam H.  McGrath,  Quincy,  Mass.;  Ellis  L.  Phillips, 
New  York  city;  Alfred  L.  Pierce,  Wallingford, 
Conn.;  Claiborne  Pirtle,  Greensboro,  N.  C. ;  Albert 
A.  Radtke,  Kingston,  R.  I.;  Louis  E.  Reynolds,  San 
Francisco,  Cal.;  Walter  S.  Rugg,  New  York  city; 
Edson  O.  Sessions,  Schenectady,  N.  Y. ;  William  N 
Smith,  Yonkers,  N.  Y.;  Harry  B.  Spencer,  Lynn, 
Mass.;   Linden  G.    White,   Columbus,   Ohio. 


New  Nernst-lamp  Patents. 

Four  of  the  patents  issued  from  the  United  States 
Patent  Office  on  March  25th  are  assigned  to  Mr. 
George  Westinghouse  of  Pittsburg,  Pa.,  and  relate 
to  the  development  of  the  Nernst  lamp  in  America 
that  is  being  carried  on  by  Mr.  Westinghouse  and 
his    engineers.     The    first    of    the    four    patents    is 


FIG.   I.      NEW    NERNST-LAMP  PATENT. 

mimbered  695,900  and  refers  to  a  "System  of  Dis- 
tribution for  Electric  Lamps  Connected  in  Series." 
The  system  is  shown  in  Fig.  i  and  is  the  invention 
of  Murray  C.  Beebe  of  Pittsburg.  It  comprises  a 
number  of  glowers  or  sets  of  glowers  connected 
in  series,  a  number  of  heaters  respectively  in  shunt 
with  the  glowers  and  two  impedance  bodies  for 
each  lamp.  One  impedance  is  connected  in  series 
and  the  other  in  shunt  with  the  heater,  A  con- 
denser is  also  arranged  in   series  with  the  lamp. 

A  patent  (No.  695,928)  granted  to  Marshall  W. 
Hanks  of  Pittsburg  describes  a  removable  heater. 
The  device  consists  of  a  non-conducting  holder 
having  guideways  substantially  parallel  to  the  plane 
of  the  glowers,  and  a  plate  heater,  mounted  in  and 
movable  along  the  guideways. 

The  other  two  patents  were  issued  to  Henry  N. 
Potter.  One  (No.  695,946)  relates  to  a  "Heater- 
wire  Support  for  Electric  Lamps  and  Method  of 
Making  Same."  The  method  consists  in  forming 
transparent  non-conducting  rods  of  powdered  quartz 
and  a  suitable  binder,  baking  the  rods,  then  fusing 
and    drawing   the   baked    rods,   and    finally    winding 


FIG.  2.       NEW    NERNST-LAMP   PATENT. 

heating  conductors  around  the  rods  or  threads  thus 
formed. 

Fig.  2  illustrates  the  second  of  Mr.  Potter's  pat- 
ents (No.  696,380),  which  is  entitled  "Electric 
Glower  Lamp."  In  this  invention  a  stationary  heater 
is  arranged  under  the  glower,  both  being  supported' 
by  a  suitable  base.  Translucent  globes,  supported 
by  the  base,  surround  the  heater  and  glower,  so  that 
the  casting  of  shadows  by  the  heater  is  substantially 
avoided. 


Western  Pennsylvania  Railway  Plant. 
Contracts  for  the  building  of  the  main  power 
station  of  the  Pittsburg,  McKeesport  and  Connells- 
ville  electric  railway,  to  be  erected  at  New  Haven, 
Pa.,  have  been  awarded.  The  generating  plant  will 
consist  of  three  generators,  each  of  1.850  horse- 
power capacity.  Three  vertical  Allis  engines  will 
be  installed.  The  boiler  plant  will  consist  of  two 
batteries,  each  containing  six  boilers  with  a  total 
steam  generating  capacity  of  6,000  horsepower.  The 
cost  of  the  plant  is  estimated  at  $500,000.  divided 
as  follows:  Building,  $100,000;  engines.  $110,000; 
electrical  equipment,  $145,000;  boilers,  $42,000;  pumps 
and  condensers,  $11,000;  ash  and  coal-handling  plant. 
$3,000 ;  crane,  $7,500.  Nine  sub-stations  will  be 
erected  along  the  line  at  a   cost  of  $25,000  each. 
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GENERAL  TELEPHONE  NEWS. 

The  City  Council  o£  Weeping  Water.  Neb.,  has 
granted  a  franchise  to  the  Plattsmouth  Telephone 
company. 

The  Carroll  County  Independent  Telephone  com- 
pany of  Savanna,  111.,  has  been  incorporated,  with 
$75,000  capital  stock,  by  A.  P.  Woodruff  and  others. 
The  Nevada  Telephone  company,  of  Nevada,  Mo., 
with  a  capital  stock  of  $25,000,  has  been  incorporated 
by  A.  B.  Cockrill,  L.  M.  Thompson,  J.  L.  George 
and  others. 

The  Midway  Telephone  and  Telegraph  company 
of  Portland,  Ore.,  has  been  incorporated,  with  a 
capital  stock  of  $10,000.  H.  V.  Gates  and  others  are 
incorporators. 

The  Capac  (Mich.)  Telephone  company  and  the 
Holton  (Alich.)  Rural  Iclephone  company  have 
been  incorporated,  with  $3,000  and  $5,000  capital 
stock,  respectively. 

The  National  Telegraphone  company,  with  a  capi- 
tal stock  of  $2,000,000,  has  been  incorporated  at 
Trenton,  N.  J.,  to  manufacture  telegraph  and  tele- 
phone  instruments. 

T.  F.  Crocker  and  J.  F.  McDonald,  the  superin- 
tendent and  the  cablenian  of  the  Fox  River  Valley 
Telephone  company  of  Appleton,  Wis.,  have  re- 
signed their  positions. 

The  Bluffton  Telephone  company  of  Bluffton, 
Ohio,  has  filed  notice  of  an  increase  of  capital  stock 
from  $iS.000  to  $40,000.  J.  R.  Witherill  is  the  pres- 
ident of  the  company  and  H.  O.  Frederick,  secretary. 

The  West  Gallatin  Telephone  company,  with  head- 
quarters at  Bozeman,  Mont.,  has  filed  articles  of 
incorporation.  The  capital  stock  is  $10,000  and  the 
directors  are  E.  Broox  Martin,  K.  C.  Kennedy  and 
W.   L.  McDonnell. 

The  People's  Telephone  company  of  Paducah,  Ky., 
has  been  incorporated,  with  a  capital  stock  of  $150,- 
000,  to  build  an  Independent  exchange.  The  in- 
corporators are  J.  P.  Gorman,  W.  M.  Sharp,  John 
Turner  and  Fred  Hillman. 

The  business  of  the  Kenton  (Ohio)  Telephone 
company  is  said  to  have  experienced  a  marked  im- 
petus as  a  result  of  some  cleverly  written  advertise- 
ments, the  work  of  Manager  C.  E.  Nicholas,  which 
appeared   in   the    local    papers   recently. 

The  Colorado  Telephone  company  is  stringing 
northward  from  Denver  three  wires  which  will  paral- 
lel each  other  as  far  as  Louisville  Junction.  One 
ttire  will  run  to  Boulder,  one  to  Lafayette  and  one 
to  Longmont.  Later  a  direct  wire  will  be  strung 
connecting  Boulder  with  Denver. 

The  Memphis  (Tenn.)  Times  asserts  that  it  has 
caused  the  Cumberland  Telephone  and  Telegraph 
company  (Bell)  to  reduce  its  residence  rates  in 
Memphis  from  $4.50  to  $2.50  a  month.  The  Times 
is  confident  that  it  will  force  the  company  to  re- 
duce the  business  rate  of  $7.50  to  $4.00. 

W.  T.  Griffin  of  Nashville,  Tenn.,  has  succeeded 
C.  A.  Hunter,  Jr.,  as  local  manager  of  the  Cumber- 
land Telephone  company  at  Evansville,  Ind.  Mr. 
Hunter,  who  also  came  from  Nashville,  will  remain 
in  the  service  of  the  company  as  a  special  agent. 
Mr.  Griffin  has  been  connected  with  Bell  companies 
for    the    last    nine    years. 

The  Memphis  (Tenn.)  Telephone  company  has 
begun  operations.  During  the  last  year  over  100 
miles  of  pole  line  and  about  six  miles  of  under- 
ground line  have  been  constructed.  The  switchboard 
is  equipped  for  3,600  lines  with  an  ultimate  capacity 
of  7,200  lines.  The  officers  of  the  company  are: 
President,  Harvey  Myers ;  vice-president,  C.  B.  Gal- 
loway ;  secretary,  F.  C.  Smith ;  treasurer,  Ben  A. 
Adams ;  general  counsel,  William  A.  Percy,  and 
general    manager,    J.    S.    Warren. 

Connections  have  been  made  between  Greenville 
and  Kinston,  N.  C,  so  that  the  long-distance  service 
of  the  Henderson  Telephone  company  is  now  in 
practical  operation  from  Raleigh  to  Jlorehead  City 
and  all  intermediate  points.  The  main  line  of  the 
company  now  extends  from  Chase  City.  Va..  to 
Morehead,  N.  C.  The  principal  points  reached  by 
the  line  just  completed  are  Rocky  Mount,  Green- 
ville, Wilson,  Washington,  Trenton,  New  Bern  and 
.Morehead  City,  and  in  this  circuit  a  distance  of 
250  miles  is   covered. 

The  work  of  wiring  the  new  Home  Telephone 
company's  system  at  Jamestown,  N.  Y.,  is  almost 
finished.  The  exchange  building  is  25  by  80  feet 
and  will  be,  when  completed,  one  of  the  most  mod- 
ern telephone  buildings  in  the  country.  The  switch- 
board has  an  ultimate  capacity  of  2.600  telephones 
on  single-party  lines.  The  lines  will  connect  with 
the  Independent  telephones  of  Mayville,  which  will 
give  connections  with  Sherman,  Chautauqua,  West- 
field,  Brocton,  Fredonia,  Dunkirk,  North  East,  Pa., 
and   all    smaller   points   in   northern   (Thautauqua. 


CORRESPONDENCE. 


New  York  Notes. 

New  York,  March  29. — It  is  possible  that,  for  the 
time  being  at  least,  work  on  the  Park  avenue  sec- 
tion of  the  rapid-transit  tunnel  will  be  suspended. 
A  meeting  of  the  residents  of  the  section  of  Park 
avenue  affected  was  held  a  few  days  ago  and  res- 
olutions adopted  expressing  the  indignation  felt  at 
the  presence  of  such  a  "menace  to  health,  life  and 
property."  A  committee  of  five  was  appointed  to 
confer  with  the  Rapid  Transit  Commission  to  ob- 
tain a  suspension  of  operations  until  a  thorough, 
impartial  investigation  could  be  made  of  the  tunnel. 

Contrary  to  expectations.  Mayor  Low  has  ac- 
cepted, for  the  city,  the  provisions  of  the  Kelsey 
bill  for  the  building  of  railroad  tunnels  without  the 
consent  of  the  Rapid  Transit  Commission.  Repre- 
sentatives of  the  Rapid  Transit  Commission  and  the 
Subway  Construction  company  were  astonished  at 
Mr.  Low's  action.  It  was  understood  on  Saturday 
afternoon  that  their  views  and  those  of  the  railroad 
had  been  harmoniously  adjusted,  and  that  all  parties 
to  the  controversy  were  willing  to  have  the  Kelsey 
bill  abandoned  on  condition  of  certain  changes  in 
the    old    rapid-transit   act. 

Some  of  the  plans  of  the  promoters  of  the  New 
York  City  Interborough  Railway  company,  v/hicti 
was  incorporated  at  Albany  on  Monday,  with  a 
capital  of  $400,000,  have  been  divulged  by  Thomas  J. 
Brady,  head  of  the  Building  Department.  The 
capital  of  $400,000  is  paid  up,  and  it  is  proposed  to 
have  an  interweaving  system  of  practically  eight 
roads,  which  will  cover  about  40  miles  of  thorough- 
fare in  the  Bronx  territory,  and  extend  from  the 
Harlem  River  to  the  city  line  on  the  west  side,  and 
from  the  Harlem  River  to  Mount  Vernon  on  the 
east  side.     The  road  will  be  electrically  operated. 

Gardiner  Matthews  declares  that  he  has  begun 
negotiations  with  the  financial  backers  of  Mar- 
coni to  establish  a  "wireless"  station  on  the  roof 
of  his  Fulton  street  store  in  Brooklyn  and  another 
at  a  point  near  the  New  York  postoffice.  Mr. 
Matthews  said:  "That  will  be  only  the  first  step 
to  establish  our  station  in  the  heart  of  the  financial 
district.  As  the  development  of  the  system  goes  on, 
for  i  believe  it  is  certain  to  go  on  to  ultimate  per- 
fection, we  shall  have  instantaneous  connection  with 
all  the  towns  and  cities  within  hundreds  of  miles. 
We  shall  receive  our  orders  daily  by  wireless  teleg- 
raphy." 

After  months  of  consideration  the  New  York 
Club,  one  of  the  oldest  and  most  conservative  social 
organizations  in  the  city,  has  decided  to  reject  all 
proposals  to  sell  its  old  home  at  the  corner  of 
J  hirty-fifth  street  and  Fifth  avenue,  but  has  voted 
to  make  the  building  as  nearly  modern  as  possible, 
and  among  the  other  improvements  ordered  is  a 
complete  and  perfected  system  of  automatic  fire 
detection.  Accordingly,  a  contract  has  been  awarded 
to  the  Montauk  Fire  Detecting  Wire  company,  which 
is  now  engaged  in  equipping  the  historical  build- 
ing with  a  complete  system  of  high  and  low-fusing 
wires,  calculated  to  afford  protection  under  all  con- 
iilions.  Ihe  methods  employed  are  of  this  com- 
pany's latest  design,  employing  high-fusing  thermo- 
stats on  the  danger  lines  and  low-fusing  in  spots  on 
the  ceiling,  especially  in  the  sleeping  rooms.  It  is 
claimed  that  when  this  system  has  been  completely 
installed  the  building  will  be  the  most  thoroughly 
protected   in   the   city    of   New   York. 

The  telephone  linemen,  who  have  been  on  strike 
here  for  nearly  two  months,  appealed  yesterday, 
through  President  Elmore  of  the  New  York  branch 
of  the  National  Brotherhood  of  Electrical  Workers, 
to  the  National  Civic  Federation  for  aid  in  settling 
their  differences.  It  is  thought  that  an  adjustment 
will   soon   be  made. 

Frederick  Reckenzaun,  the  electrical  engineer, 
whose  offices  were  formerly  at  44  Pine  street,  has 
removed  to  oflices  on  the  eleventh  floor  of  the 
Washington    building    at    i    Broadway. 

The  manager  of  a  small  department  store  in  a 
comparatively  rural  neighborhood  within  the  limits 
of  New  York  is  said  to  have  hit  upon  a  novel  scheme 
to  advertise  a  spring  opening  lately.  Many  of  his 
regular  customers  have  telephones.  On  the  day  of 
the  opening  he  hired  a  good  orchestra  and  sta- 
tioned the  players  near  his  own  telephone.  By  pre- 
vious arrangement  with  the  telephone  company  every 
one  of  his  customers  who  had  a  telephone  was 
called  up  and  informed,  "This  is  Blank's  Em- 
porium's spring  opening.  Listen  a  moment."  As 
the  woman  at  the  other  end  listened  she  heard  two- 
steps  and  ragtime  by  the  orchestra,  and  then,  if  she 
was  ordinarily  curious,  she  put  on  her  hat  and 
hastened  to  Blank's  to  find  out  the  occasion  for  so 
much  melody.  M.   L.  G. 


Charles  Wondrics,  the  inventor  of  the  "perpetual- 
motion"  draft  device  mentioned  in  the  Western  Elec- 
trician of  last  week,  says  he  has  applied  for  a  con- 
cession at  the  St.  Louis  exposition  and  proposes  to 
erect  a  tower  1,050  feet  high.  Such  a  tower  he  esti- 
mates would  cost  $500,000  and  would  produce  at 
least  50  horsepower  for  lighting  or  any  other  pur- 
pose. 


Canadian  Intelligence. 

Toronto,  Ont.,  March  29. — The  city  engineer  has 
l)een  instructed  to  lay  out  two  independent  lines 
for  street-car  tracks  from  east  to  west,  and  one 
from  north  to  south,  through  the  city  for  the  pur- 
pose of  relieving  the  heavy  street-car  traffic  on 
existing  lines  and  paralleling,  as  far  as  possible,  the 
present  system;  also  to  provide  for  the  carrying 
of  freight  from  the  various  electric  lines  centering 
in  the  city  of  Toronto  to  the  water  front  and  to 
the  St.  Lawrence  Market.  It  is  intended  to  as- 
certain upon  what  terms  the  Belt  Line  railway, 
owned  by  the  Grand   Trunk   Railway  company,  can 


be  obtained  by  the  city  of  Toronto  for  the  purpose 
of  furnishing  a  freight  line  for  all  radial  electric 
railways  centering  in  the  city  of  Toronto. 

The  Buffalo  Railway  company  has  received  per- 
mission from  the  Legislature  of  the  province  of 
Ontario  to  change  its  name  to  the  International 
Railway  company.  This  embraces  nearly  all  the 
electric  roads  around  Niagara  Falls,  on  both  sides 
of  the  river. 

The  Montreal  Street  Railway  company  has  pro- 
posed to  the  City  Council  that  in  future  winters 
all  surplus  snow  be  removed  from  the  streets  on 
which  it  operates.  The  company  proposes  to  equip 
and  operate  an  up-to-date  plant,  specially  equipped 
for  this  purpose,  the  city  to  pay  half  the  cost  of 
removal  and  a  portion  of  the  interest  on  the  cost 
of  the  special  plant.  General  Manager  Wanklyn 
states  that  an  electric  shovel  would  probably  be 
used,  the  same  as  now  used  on  railway  and  canal 
work.  He  claims  that  the  cost  of  removal  can  be 
reduced  at  least  25  per  cent.  Cars  of  large  capacity 
would  be  placed  in  operation  from  -midnight  to 
4  a.  m.  These  cars  would  be  of  the  dump  kind 
and  run  to  the  river,  where  a  melting  apparatus 
would  be  constructed.  The  council  favors  the  idea, 
and  it  will  probably  be  adopted,  as  the  city  now 
does  the  work  at  an  average  cost  of  about  $110,000 
each  winter,  and  the  company  pays  half  the  cost. 
The  Halifax  Tramway  company's  bill  for  power 
to  increase  its  capital  by  $500,000  to  $1,500,000 
passed   the  Legislature   of  Canada   a  few  days   ago. 

H. 


Ottawa,  Ont.,  March  29. — An  agreement  has  been 
reached  whereby  leading  capitalists  'of  Toronto  who 
are  connected  with  the  street-railway,  the  electric- 
light  and  the  general  electric  companies,  will  build 
a  pole  line  for  the  transmission  of  electrical  energy 
from  Niagara  Falls  to  Toronto,  as  soon  as  such  en- 
ergy is  available.  Mr.  William  Mackenzie  of  the 
Toronto  electric  railway  and  President  Pellatt  of  the 
General  Electric  company  are  the  chief  promoters. 
These  companies  utilize  over  12,000  horsepower 
daily.  It  is  probable  that  the  extension  of  the  elec- 
tric line  from  Mimico,  along  the  lake  shore,  will  be 
the  first  result  of  the  new  agreement. 

The  present  capacity  of  the  Chambly  power  house 
of  the  Montreal  Heat,  Light  and  Power  company 
will  soon  be  doubled  by  the  addition  of  four  more 
generators  to  the  four  already  installed.  The  street 
lamps  of  Montreal  are  also  to  be  replaced  by  a  type 
that  will  enable  them  to  be  operated  by  the  Chambly 
power.  At  present,  this  current  cannot  be  used 
for  street  lighting,  owing  to  the  fact  that  it  is  of 
the  alternating  type,  and  the  existing  street  lights 
require  a  direct  current.  The  completion  of  the 
Chambly  works  will  place  at  the  disposal  of  the 
company  some  20,000  horsepower  from  that  source 
alone,  and  will  enable  it  to  dispense,  almost  entirely, 
with    the    steam-power   houses.  W. 


From  the  Buckeye  State. 

Columbus,  Ohio,  March  29. — The  Colurtibus  Edi- 
son Electric  Light  company  and  the  Columbus  Elec- 
tric company  have  been  consolidated  under  the  name 
of  the  Columbus  Edison  company,  which  has  been 
incorporated  in  this  state,  with  a  capital  stock  of 
$1,000,000,  of  which  $550,000  is  preferred  stock. 
The  consolidation  was  made  on  the  basis  of  $75  of 
preferred  and  $112.50  of  common  stock  of  the  new 
company  for  each  $100  of  stock  in  the  Columbus 
Edison  Electric  Light  company  and  $i6.66%  pre- 
ferred stock  and  $25  of  common  stock  for  each  $100 
of  stock  of  the  Columbus  Electric  companv.  The 
board  of  directors  includes  nine  directors  of  the 
Columbus  Edison  company  and  two  of  the  Colum- 
bus Electric  company.  The  officers  of  the  new  com- 
pany are  as  follows  :  President,  Adolph  Theobold ; 
vice-president,  John  Seibert ;  secretary  Arthur  W. 
Field ;   treasurer,   Emil    Keiswetter. 

The  Columbus,  London  and  Springfield  Railway 
company  may  equip  a  portion  of  its  line  between 
Springfield  and  (Tolumbus  with  the  third-rail  system 
as  an  experiment.  Trolley  lines  have  already  been 
erected  on  a  portion  of  it,  however,  and  it  will  be 
operated  as  it  is  for  the  time  being. 

The  House  of  Representatives  has  passed  the  Mc- 
Nammee  bill  to  reduce  the  hours  of  electric  street- 
car motormen  to  10. 

Dr.  Samuel  F.  George,  president  of  the  Dayton, 
Fort  Wayne  and  Cincinnati  Traction  company,  states 
that  the  company  has  been  financed  in  New  York 
and  that  the  construction  work  will  commence  as 
soon  as  some  matters  in  regard  to  franchises  and 
rights-of-way  are  closed  up.  The  road  will  com- 
prise about  400  miles  of  track  and  will  be  one  of 
the  largest  systems  in  this  country.  J.  G.  White  & 
Co.  of  New  York  will  do  the  construction  work 
and  the  General  Electric  company  will  furnish  the 
electrical   equipment. 

The  McKibben  Gas  Engine  and  Electric  Manu- 
facturing company  of  Lima  has  been  incorporated, 
with  a  capital  stock  of  $10,000,  by  C.  W.  McKibben, 
L.  L.  Thomas  and  others. 

Senator  Archer  has  introduced  a  bill  in  the  Leg- 
islature to  compel  the  electric  railways  of  the  state 
to  file  annual  reports  with  the  railroad  commissioner, 
the  same  as  steam  roads  now  do,  and  by  its  pro- 
visions the  companies  are  assessed  $3,000  to  help 
defray  the  department  expenses,  which  are  now  paid 
entirely  by   the   steam   roads. 

Twenty-five  miles  of  Western  Ohio  railroad  line 
has   been   opened   and   is   now    in   operation.    It   is 
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announced  by  M.  J.  Mandelbaum  that  the  receipts 
have  averaged  about  $210  per  day  since  it  began 
operations. 

It  is  said  that  the  city  authorities  of  Cleveland 
are  keeping  the  consents  of  property'  owners  of  the 
new  three-cent-fare  railroad  under  lock  and  key  in 
order  to  prevent  anyone  from  getting  them  changed. 
The  c~ity  ordinance  granting  a  franchise  to  this  road 
will  be  published  in  a  few  days,  and  there  is  not 
much  doubt  that  the  company,  of  which  John  B. 
Hoefgen  is  the  head,  will  secure  the  right  to  build 
the  lines  mapped  out  by  the  \\'esiern  Electrician 
some  time  ago.  O.  M.  C. 


Information  trom  Indiana. 

Indianapolis.  March  31. — The  Indianapolis,  Green- 
wood and  ShelbyviUe  Electric  Railway  company  has 
been  incorporated,  with  $500,000  capital  stock.  The 
incorporators  are  R.  L.  Palmer,  J.  H.  Burnett  of 
Cleveland.  Ohio.  James  T.  Polk  and  E.  A.  Ribison 
of  Greenwood  and  C.  E.  Coffin  of  Indianapolis. 
The  new  company  has  an  agreement  with  the  In- 
dianapolis. Greenwood  and  Franklin  Electric  com- 
pany for  the  use  of  its  track  from  this  city  to  Green- 
wood, from  whence  a  road  will  be  built  to  Shelby- 
viUe. The  new  company  will  be  managed  by  local 
men,  and  besides  doing  a  regular  passenger  business 
expects  to  do  a  freight  and  express  business.  This 
is  said  to  be  the  beginning  of  a  system  of  ititerurban 
lines  in  the  southern  part  of  the  state  similar  to 
that  of  the  Union  Traction  company  in  the  northern 
part.  . 

George  F.  McCuIloch,  president  of  the  Union 
Traction  company  of  Anderson,  Ind.,  is  said  to  be 
working  on  a  scheme  for  connecting  Indianapolis 
with  Chicago  by  an  electric-railway  system,  which  is 
to  touch  Noblesville,  Kokomo,  Logansport  and  other 
northern  Indiana  towns.  He  has  asked  for  an  en- 
trance to  Logansport,  and  is  said  to  have  made  an 
offer  to  Mr.  Marott  for  his  road,  but  that  their 
fig-ures  are  wide  apart. 

The  Marion  and  Goshen  Street  Railway  company 
of  North  Manchester  filed  articles  of  incorporation, 
with  a  capital  of  Sio.ooo.  John  W.  Dormer  and 
David  Ginther  of  North  Manchester  are  the  incor- 
porators. The  corporation  intends  to  operate  a  sys- 
tem of  street  railways  and  interurban  railways  con- 
necting Marion,  ^^■abash,  North  Manchester,  War- 
saw and  Goshen. 

The  Indianapolis.  Newcastle  and  Winchester 
Rapid  Transit  company  has  filed  articles  of  incor- 
Doration.  The  directors  are  George  Dundhee  and 
William  Wright  of  Pittsburg.  Pa. :  Henry  Colgrove. 
Duquesne.  Pa.;  Chancy  Williams  of  Erie.  Pa.,  and 
R.  W.  Langsdale,  Indianapolis.  The  company  has 
$12,000  capital  stock.  This  line  will  have  a  mileage 
of  about  6,2  miles.  The  capital  will  probably  be  in- 
creased to  $1,500,000.  The  road  will  pass  through 
a  thickly  settled  and  rich  farming  country. 

The  contract  for  the  construction  of  the  Ham- 
ilton. Eaton  and  Richmond  interurban  line  has  been 
let  to  the  Falk  company  of  Milwaukeee.  at  figures 
in  excess  of  a  million  dollars. 

The  New-  Albany  Light.  Heat  and  Power  com- 
pany's property  has  been  sold  to  John  Tevis  of  Louis- 
ville,   who    represented    Chicago    capitalists. 

The  Boswell  Electric  Light  and  Power  company 
has  been  incorporated  by  E.  W.  Williamson  and 
others,  with  a  capital  of  $25,000.  The  company  will 
erect  an   electric-light  and  w-ater  plant   at    Boswell. 
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Northwestern  Notations. 

Minneapolis.  March  2g. — The  company  back  of 
the  projected  interurban  electric  line  from  Creston. 
Iowa,  has  elaborate  plans  for  a  power  station  and 
depot  at  Creston.  to  cost,  completed  atid  equipped, 
about  S175.000.  There  will  be  a  public  waiting  sta- 
tion, with  baggage  rooms,  express  rooms,  and  the 
like,  a  dvnamo  and  engine  room  and  a  boiler  room, 
the  w-hole  covering  a  ground  space  of  T20  by  146 
feet. 

The  council  of  Miles  Citj-,  Mont.,  has  changed 
the  system  of  charges  for  electric  lighting.  It  has 
abolished  all  flat  rates  and  has  put  all  consumers 
on  an  equalitj'  with  others  in  their   class. 

The  Northern  Electrical  Manufacturing  company 
of  Madison,  Wis,  has  installed  a  new  crane  in  its 
plant,  with  a  carrv-ing  capacity  of  30  tons  and  a 
velocity  of  450  feet  a  minute. 

The  L^ion  Electric  company  of  Dubuque.  Iowa, 
will  erect  a  modern  car  barn  to  be  108  feet  wide 
by  250  feet  deep.     It  w-ill  cost  $40,000. 

The  Interurban  Railroad  company  of  Des  Moines 
lias  contracted  for  four  passenger  trains,  to  be  used 
on  the  new  line,  now-  in  course  of  construction  be- 
tw-een  Des  iloines  and  Colfax.  It  is  expected  that 
the  cars  will  be  delivered  in  60  days.  The  trains 
will  consist  of  a  motor  car,  with  a  baggage  and 
express  compartment,  and  a  second  car  for  passen- 
gers. The  cars  w-ili  be  arranged  so  that  they  may 
be  made  into  open  or  closed  cars,  as  the  season  re- 
quires, and  w-ill  be  equipped  with  air  brakes. 

The  Railway  and  Power  company  of  Tacoma, 
Wash.,  has  made  an  offer  to  purchase  the  city's 
electric  machinery,  now  operated  by  the  company, 
offering  $10,918  therefor.     The  bid  exceeds  the  esti- 


mated value  placed  upon  the  machinery  by  the  com- 
missioner  of   public    w'orks. 

The  Citizens'  Electric  company  has  been  granted 
a  franchise  at  Billings,  Mont.,  by  agreeing  to  furnish 
light    for    the    public    library    and    city    hall    free. 

Warren.  Minn.,  has  voted  bonds  for  $14,000  for 
the  installation  of  a  system  of  electric  lighting  and 
waterworks. 

The  council  of  Duluth  seeks  to  make  the  city  se- 
cure in  granting  a  franchise  to  the  Highland  Canal 
and  Power  company,  that  the  company  will  proceed 
to  carrj-  out  the  plan  without  delay.  A  gross  earn- 
ings' tax  of  IS  per  cent,  on  all  power  furnished 
consumers  outside  the  city  is  provided,  and  in  no 
case  shall  outsiders  receive  power  at  a  less  price 
than  is  made  to  the  people  of  the  city.  The  mu- 
nicipality is  to  receive  power  and  light  at  50  per  cent, 
less  than  the  commercial  rate.  The  franchise  is 
conditional  on  the  company's  starting  development 
work  not  later  than  September  ist  and  continuing 
it  until  finished. 

T.  A.  Winter  and  W.  L.  Bowen  plan  to  install  an 
electric  plant  at  the  Falls  of  the  Little  Pend  d'Oreille, 
II  miles  from  Colville,  Wash.,  and  transmit  elec- 
tricity for  light  and  power  to   Colville. 

The  Duluth-Superior  Traction  company  will  soon 
erect  a  new  car  barn  in  Superior,  Wis.,  140  by  260 
feet  in  size,  with  area  sufficient  to  house  44  large 
cars.  R. 


Beyond  the  Rockies. 

Salt-  Lake  City,  March  28. — It  has  been  announced 
that  the  Union  Pacific  will  at  once  construct  a 
central  power,  heating  and  lighting  plant  for  its 
numerous  shops  and  buildings  at  Cheyenne,  Wyo. 
The  building  will  be  50  by  120  feet.  It  will  contain 
three  cross-compound  Allis  engines  of  1,000  horse- 
pow-er,  which  will  be  direct-connected  to  generators. 
Twelve   large   boilers   will   be  put  in. 

The  fine  new  power  house  of  the  Everett  Railway 
company  of  Everett.  Wash.,  is  built  on  a  concrete 
foundation  and  is  88  by  no  .feet.  The  building  is 
constructed  of  brick,  granite  and  steel.  'Three 
w-ater-tube  high-pressure  Babcock  &  Wilcox  boilers 
are  used,  two  being  provided  with  automatic  travel- 
ing chain-grate  stokers.  Two  cross-compound  Allis 
engines  of  800  horsepower  are  direct-connected  to 
generators.  A  3S0-horsepower  rotary  converter  and 
a  15-ton  traveling  crane  are  comprised  in  the  engine- 
room  equipment.  A  fine  marble  switchboard  has 
been  erected.  The  coal  bunkers  have  a  storage  ca- 
pacity of  400  tons.  The  power  station  represents 
an  expenditure  of  $150,000  in  the  $250,000  outlay 
made  in  the  improvement  of  the  Everett  Street 
Railway  company's  system.  C. 


PERSONAL. 


George  J.  Kuhrts  has  been  appointed  chief  engi- 
neer of  the  Los  Angeles  Raihvay  company's  lines, 
vice  F.  W.  Skinner,  deceased. 

W.  R.  Faben.  managine  director  of  the  Owosso 
and  Corunna  (Mich.)  Electric  company,  has  re- 
signed to  accept  a  position  with  .the  Hammond 
Illuminating   company   of   Hammond,    Ind. 

Bailey  Whipple,  recently  connected  with  the  Buck- 
eye and  Jandus  Electric  companies  of  Cleveland. 
Ohio,  is  now  associated  with  the  Sawyer-Man  Elec- 
tric company,  with  headquarters  at  the  general  offices 
and   works    of  the    company,   in    New   York   city. 

Colonel  Robert  C.  Clowry  left  Chicago  for  New 
York  on  March  30th  to  assume  the  duties  of  his  new 
office  as  president  and  general  manager  of  the  West- 
ern Union  Telegraph  company.  He  w-as  accompanied 
by  Charles  H.  Bristol,  general  superintendent  of  con- 
struction, and  John  C.  Barclay,  electrical  engineer, 
w-ho  have  also  been  transferred  to  New  York. 
Theodore  P.  Cook,  Colonel  dowry's  successor,  is 
now  in  charge  of  the  companv's  affairs  in  Chicago, 
and  D.  R.  Davies,  who  succeeds  Mr.  Bristol,  is  at  his 
post  in  Chicago. 


ELECTRIC  RAILWAYS. 

The  Granite  City  and  St.  Louis  Railway  company 
of  Venice,  111.,  has  been  incorporated,  with  $500,000 
capital  stock,  by  W.  M.  Warneck,  J.  Fechte  and 
J.   H.  Willis. 

The  Baltimore  and  Ohio  Railroad  company  has 
put  the  third-rail  system  into  operation  on  the  belt 
line  in  the  tunnel  which  runs  under  the  city  of 
Baltimore  connecting  Camden  station  and  Waverly. 

The  county  commissioners  of  El  Paso  County, 
Texas,  have  granted  to  J.  H.  Boone  the  right  to 
construct  an  electric  railway  from  El  Paso  to  Istla. 
It  is  believed  that  the  El  Paso  Street  Railway  com- 
pany  is  behind  Boone  in  this  project. 

A  lease  has  been  signed  and  executed  at  New 
Orleans,  under  which  the  New  Orleans  Railways 
company  secures  possession  of  the  property  of  the 
New  Orleans  City  Railroad  company,  thereby  being 
placed  in  control  of  about  125  miles  of  street-railway 
lines. 

A  reorganization  of  the  affairs  of  the  Grand  Rap- 
ids. Holland  and  Lake  Michigan  Railway  company 
has  been  effected  and  John  Winter  and  Dr.  O.  H. 
Lau  have  retired  from  the  company.  Ben  S.  Han- 
chett,  Jr..  of  Grand  Rapids,  becomes  the  new  presi- 
dent, and   Strathearn  Hendrie  of   Detroit,  treasurer 


and  general  manager.  The  vice-president  and  secre- 
tary will  probably  be  elected  in  a  short  time.  'The 
bulk  of  the  stock  is  said  to  have  been  acquired  by 
I.  E.  Cochran  of  Cliester,  Pa. 

Negotiations  are  said  to  be  going  on  at  St.  Louis, 
bet.veen  John  L.  Wisdom,  president  of  the  Jackson 
and  Suburban  Railway  company,  and  the  Citizens' 
Gaslight  company  of  Jackson,  Tenn.,  and  St.  Louis 
capitalists  for  the  transfer  to  the  latter  of  the  Jack- 
son interests. 

Among  the  patents  issued  on  March  25th  was  one 
for  a  "Controller  for  Electric  Railways  or  Vehicles," 
granted  on  the  application  of  the  late  John  C.  Henry 
of  Denver,  Colo.  The  patent  is  assigned  to  the 
Stanley  Electric  Manufacturing  company  of  Pitts- 
field,   Mass. 

The  Salt  Lake  and  Jordan  Valley  Railroad  com- 
pany of  Ouray,  Colo.,  has  been  incorporated,  with 
$250,000  capital  stock,  to  construct  and  operate  a 
line  of  electric  railroad  from  Salt  Lake  to  Bingham, 
Utah.  The  directors  of  the  company  are  L.  L.  Nunn, 
William  Story,  William  Story,  Jr.,  A.  M.  French  and 
J.  J.  Nunn. 

Personal  damage  suits  instituted  against  the  Big 
Consolidated  Electric  Railway  company  of  Cleve- 
land, Ohio,  in  the  past  several  years  are  said  to  have 
cost  that  company  three  per  cent,  of  its  total  earn- 
iiigs.  In  other  cities,  like  Buffalo,  Detroit  and  Cin- 
cinnati, it  is  claimed,  the  damage  rate  has  not  ex- 
ceeded   two  per   cent. 

At'  the  recent  annual  meeting  of  the  North  Jersey 
Street  Raihvay  company  at  Jersey  City,  President 
Young's  report  set  forth  that  the  gross  earnings  for 
1901  were  $4,172,646.38,  the  operating  expenses,  $1,- 
994,987.99,  and  the  fixed  charges,  $2,063,889.46,  leav- 
ing a  surplus  of  $113,768.93.  Mr.  Young  said  that 
the  company  is  planning  to  spend  $1,000,000  in  im- 
provements, including  a  17-mile  belt  line  from  the 
Pennsylvania  railroad  station  in  Jersey  City  to 
Bergen  Point  and  return,  and  added  facilities  when 
the  Hudson   River  tunnel   is  opened. 

The  street-car  strike  at  Norfolk,  Va.,  is  practically 
ended,  97  of  the  162  strikers  having  applied  for  re- 
instatement. The  company's  manager  has  agreed  to 
give  them  work  as  soon  as  vacancies  occur.  The 
street-car  strike,  which  has  been  on  in  Leavenworth 
since  February  ist,  has  also  been  settled,  the  strikers 
conceding  everything  on  condition  that  they  be  taken 
back.  The  strike  was  caused  by  the  organization 
of  a  union  by  the  street-railway  employes,  and  by  the 
terms  of  the  settlement:  the  strikers  agreed  to  give 
up  the  union. 

Two  electric  cars  on  the  Chicago  and  Joliet  Elec- 
tric railw-ay  collided  near  Sag  Bridge,  about  22  miles 
southwest  of  Chicago,  on  the  morning  of  March  28th. 
Three  men  were  killed  and  several  injured.  A 
washout  had  made  it  necesary  for  both  the  north 
and  south-bound  cars  to  run  on  the  same  track,  and 
a  supposed  disregard  for  orders  issued  earlier  in  the 
morning  caused  the  collision.  The  cars  were  running 
at  the  rate  of  35  miles  an  hour,  and  a  dense  fog 
and  a  curve  in  the  track  near  the  point  of  collision 
caught  the  motormen  unawares,  and  the  cars  crashed 
together  before  their  speed  could  be  slackened. 


ELECTRIC  LIGHTING. 

G.  R.  Beardslee  of  East  Creek,  N.  Y.-  and  Charles 
E.  Snyder  of  Herkimer  have  incorporated  the  East 
Creek  Electric  Light  and  Power  company  with  $200,- 
cco  capital  stock.  The  company  intends  to  supply 
light  and  power  in  Fulton,  Herkimer  and  Mont- 
gomery  counties. 

Owing  to  the  fact  that  the  use  of  gas  in  the 
Cathedral  of  Notre  Dame,  in  Paris,  is  considered 
damaging  to  the  walls  and  valuable  paintings,  wax 
candles  have  been  used  exclusively  for  lighting. 
It  is  said  now,  however,  that  a  system  of  electric 
lighting,    to    cost    $90,000,    will  ■  be    installed. 

Two  new  electric-light  and  power  plants  are  being 
projected  at  Grangeville,  Idaho.  A  company  repre- 
sented by  ilartin  Wagner,  A.  A.  Kinkaid  and  J.  F. 
Ailshie  has  secured  a  franchise  there,  and  plans  to 
construct  a  large  waterpower  plant  on  the  Clear- 
water River  in  the  Dewey  mining  district,  and  to 
transmit  power  to  Grangeville,  a  distance  of  eight 
m.iles-  W.  W.  Stevens,  formerly  of  Niles.  Mich., 
has  secured  a  similar  franchise  at  Grangeville,  biit 
where  his  plant  is  to  be  located  is  not  known. 


AUTOMOBILES. 


A  maximum  speed  of  12  miles  an  hour  in  outlying 
neighborhoods  and  eight  miles  an  hour  in  the  busi- 
ness district  is  the  limit  which  has  been  placed  on 
automobiles  by  the  board  of  automobile  examiners 
of  the  city  of  Chicago.  Formerly  the  limit  was  eight 
miles  anywhere  in  the  city. 

The  second  annual  automobile  show  by  the  Wash- 
ington Automobile  Dealers'  association  is  to  be  held 
at  the  armory  of  the  Washington  Light  Infantry 
corps.  Washington.  D.  C,  on  April  7th  to  12th. 
Among  the  30  exhibitors  will  be  the  following  con- 
cerns show-ing  electric  vehicles  and  supplies;  Auto- 
mobile Storage  and  Repair  company,  Buffalo  Electric 
Carriage  compan}-.  Electric  Vehicle  company.  Na- 
tional Vehicle  company.  International  Motor  Car 
company,  American  Electric  Vehicle  company.  Por- 
ter   Battery    company    and    John    C.    Rau.     B.     C. 
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Washington,  Jr.,  817   Fourteenth   street,   N.   W.,   is 
general   manager    of   the   show. 


SOCIETIES  AND  SCHOOLS. 

About  So  engineering  students  of  Purdue  Uni- 
versity at  Lafayette,  Ind..  spent  a  few  days  in  Chi- 
cago last  week,  visiting  the  city's  machine  shops, 
power   houses   and   mechanical   plants. 

At  a  recent  meeting  of  the  New  York  Electrical 
Society  Professor  Joseph  W.  Richards  of  the  de- 
partment of  metallurg}',  Lehigh  University,  gave  an 
interesting  illustrated  lecture  on  "The  Electro- 
chemical Industries  at  Niagara  Falls."  At  the  same 
meeting  32  new  members  of  the  society  were  enrolled. 

The  Northwestern  association  of  the  Massachu- 
setts Institute  of  Technology  held  its  annual  dinner 
at  the  University  Club,  Chicago,  on  March  29th. 
The  following-named  officers  were  elected  for  the 
ensuing  year:  President,  T.  W.  Robinson;  vice- 
president,  H.  F.  Baldwin;  secretary,  Ed.ward  M. 
Hagar.    About    75    were    in    attendance. 


SPACE    TELEGRAPHY. 

A  report  from  Stockholm,  Sweden,  is  to  the  effect 
that  Lieutenant-colonel  Braunerhjelm  has  discovered 
a  means  of  transmitting  wireless  telegratns  in  a 
single  direction  only,  thus  effecting  a  great  improve- 
ment in  the  Marconi  system. 

"General  A.  W.  Greely,  chief  signal  officer  of  the 
United  States  Army,  has  invited  bids  for  supplying 
a  system  of  wireless  telegraphy  between  Nome  City 
and  St.  Michael,  Alaska,  104  miles  distant,  across 
Norton  Sound.  Bidders  must  prove  the  capacity  9! 
their  apparatus  by  6o-miIe  tests  along  the  Atlantic 
coast. 

For  the  past  several  months  wireless-telegraph 
operations  in  the  Hawaiian  Islands  have  been  dis- 
continued, owing  to  the  financial  embarrassment  of 
the  company,  which  did  not  receive  the  support  of 
the  commercial  interests  of  the  islands.  It  is  said 
that  the  demand  for  the  system  is  now  becoming 
noticeable.  A  meeting  of  the  firms  most  largely 
interested  in  interisland  communication  was  held 
early  in  March  and  assurances  were  given  that  if 
the  company  can  show  that  the  wireless  system 
will  do  the  work  claimed  for  it,  they  will  furnish 
the  funds  required  for  a  complete  reorganization. 
F.  J.  Cross,  formerly  of  Buffalo,  is  at  the  head 
of  the  company  there. 

PUBLICATIONS. 

The  Electric  Storage  Battery  company  of  Phila- 
delphia is  distributing  to  the  trade  the  second  edition 
of  its  price  list  "X,"  covering  the  Exide  accumulator 
for  electric  vehicles.  The  two  different  types  of  the 
cell   are  illustrated. 

The  Joseph  Dixon  Crucible  company  of  Jersey 
City,  N.  J.,  is  issuing  a  folding  mailing  card,  which 
contains  eight  half-tone  pictures  of  bridges,  build- 
ings and  other  steel  structures  that  are  protected 
from   corrosion  by   Dixon's   silica-graphite   paint. 

The  Fisher  cable-testing  set,  as  well  as  other 
cable-testing  instruments,  is  fully  described  in  a 
special  catalogue  which  can  be  secured  from  James 
G  Biddle,  1020  Stephen  Girard  building,  Philadel- 
phia, sole  selling  agent  for  Morris  E.  Leeds  &  Co., 
the  manufacturers  of  these  sets. 

The  Cincinnati  Tool  company  of  Cincinnati,  Ohio, 
is  mailing  to  its  customers  its  latest  catalogue,  which 
is  illustrative  and  descriptive  of  the  Hargrave  me- 
clianics'  tools  that  it  manufactures.  Among  the  tools 
and  appliances  listed  are  pole  climbers,  splicing 
clamps,  plyers,  drills,  spoke  shaves,  hollow  augers 
and  screw  drivers. 

A  new  bulletin  issued  by  the  Crocker-Wheeler 
company  of  Ampere,  N.  J.,  treats  of  the  companv's 
motor-dynamos  and  dynamotors  that  are  especially 
adapted  for  telephone  and  telegraph  plants.  The 
various  types  of  machines  in  this  line  that  the  com- 
pany manufactures  are  illustrated  and  several  views 
are  shown  of  telephone  and  telegraph  installations 
where  the  machines  are  used. 

The  Consolidated  Railway  Electric  Lighting  and 
Equipment  company  of  New  York  city  has  recently 
issued  a  comprehensive  pamphlet,  descriptive  of  its 
"axle-light"  system  of  electric  lights  and  fans  for 
railway  trains.  Illustrations  are  shown  of  the  appa- 
ratus mounted  on  a  car  axle  and  of  the  different 
parts  of  the  equipment.  The  operation  of  ihe  sys- 
tem is  described  and  data  is  given  of  the  different 
sizes   of    apparatus   manufactured. 


POWER  TRANSMISSION. 

The  Common  Council  of  Lock-port  N.  Y.,  has 
awarded  to  the  Niagara,  Lockport  and  Ontario 
Power  company  a  contract  to  supply  the  citv  with 
water  to  be  obtained  from  the  proposed  power  canal, 
which  is  to  be  constructed  from  the  Niagara  River 
to  the  city  of  Lock-port  and  which  will  furnish  per- 
haps as  much  as  100,000  horsepower  of  electrical 
energy  to  be  utilized  by  the  manufacturing  concerns 
of  Lockport  and  vicinity.  The  contract  calls  for 
an   expenditure   of  $500,000. 

The  Ontario  Power  company  has  broken  ground 
in  Victoria  Park,  Canadian  side,  at  Niagara  Falls, 
for  its  contemplated  power  development.    The  com- 


pany's plan  is  to  convey  water  from  the  Welland 
River  to  the  Niagara  Gorge  by  means  of  a  surface 
canal.  The  line  of  this  canal  will  run  for  a  short 
distance  through  Victoria  Park,  and  the  power 
house  is  to  be  located  in  the  gorge,  near  the  base 
of  the  Plorseshoe  Falls.  The  company  states  its 
intention  to  develop  125,000  horsepower,  62,500  horse- 
power of  which  will  be  developed  in  the  first  sec- 
tion of  the  power  station  within  15  months. 

San  Francisco  press  reports  of  a  recent  date  say 
the  Bay  Counties  Power  company  has  acquired  full 
title  to  all  the  water  rights  and  ditch  systems  of  the 
Cherokee  Mining  company.  The  Cherokee  system 
consists  of  a  great  chain  of  ditches,  pipe-lines  and  in- 
verted siphons,  with  extensive  water  rights.  Three 
thousand  inches  of  the  water,  which  is  now  carried 
across  the  west  branch  of  Feather  River  by  an  in- 
verted siphon,  will  be  diverted  to  a  point  whence  it 
will  have  a  fall  of  1.600  feet  to  Bulte  Creek,  and 
there  a  plant  will  be  built.  Twelve  thousand  horse- 
power can  be  developed  there,  which  will  add  greatly 
tD  the  resources  of  the  Bay  Counties  company. 

Reports  from  Milledgeville,  N.  C,  state  that  the 
Whitney  Reduction  company  has  completed  plans 
for  its  extensive  waterpower  developments  on  Yad- 
kin River.  The  company's  president,  E.  B.  _  C. 
Hambley  of  Salisbury,  N.  C,  is  credited  with  stating 
that  the  plans  include  a  granite  dam  i,, 500  feet  long, 
40  feet  high  and  50  feet  through  the  base ;  the  water 
will  be  directed  through  a  canal  4V2  miles  long  to 
a  forebay  and  thence  through  penstocks  to  develop 
20,000  horsepower  for  electrical  transmission  to 
Salisbury.  Charlotte  and  other  cities  within  a  radius 
nf  80  miles.  The  power  house  will  be  of  stone  and 
brick,  100  by  300  feet,  and  will  cost  $200,000,  while 
the  machinery  to  be  installed  will  cost  $600,000. 


MISCELLANEOUS. 


Another  report  of  curing  a  case  of  cancer  by 
the  use  of  the  X-ray  is  reported  by  Dr.  E.  T.  Addy- 
man  of  London,  who  has  been  experimenting  in  that 
line  for  several  years;  In  Chicago  there  is  some 
talk  of  the  establishment  of  an  X-ray  hospital  for 
the  treatment  of  cancer  and  consumption. 

The  recent  wind  and  snow  storms  in  the  central 
and  southern  states  caused  considerable  damage  to 
the  poles  and  wires  of  railroad  and  telegraph  com- 
panies, the  damage  being  particularly  heavy  in  Mich- 
igan, Pennsylvania,  Mississippi  and  Tennessee.  A 
heavy  snow  in  the  vicinity  of  Chicago  caused  many 
wires  of  the  Western  Union  to  break,  and  for  a 
time  connection  with  New  York  was  made  by  way 
of  New  Orleans.  The  Chicago  Telephone  company 
reported  damage  amounting  to  $10,000,  over  200 
poles  being  down. 

There  is  a  prospect  that  the  great  dam  across 
the  Colorado  River  at  Austin,  Texas,  which  was 
destroyed  by  the  disastrous  flood  in  April  1900, 
may  be  rebuilt.  The  original  cost  of  the  dam  was 
$1,000,000,  and  the  waterworks,  electric-light  and 
power  plant  which  was  wrecked  by  the  same  flood 
cost  an  additional  $600,000.  W.  H.  Foster  and 
R.  T.  Creighton,  well-known  engineers  of  Nash- 
ville, Tenn.,  in  a  professional  estimate,  state  that 
the  net  cost  of  reconstructing  the  dam  should  be 
less  than  $450,000.  Adding  to  this  the  expense  of 
rebuilding  the  penstock  masonry  and  power  house, 
the  total  cost  of  the  rehabilitation  would  be  about 
$545,000. 

A  new  insulating  compound,  known  as  "rusolite," 
has  been  brought  out  by  a  Vienna  chemical  firm. 
According  to  recent  experiments  tlie  compound  has 
the  following  properties :  It  is  a  bad  conductor  of 
heat,  and  besides  will  support  a  temperature  of  325 
degrees  C.  When  once  dry  it  remains  unattacked 
in  the  presence  of  all  chemical  reagents.  It  is  easily 
applied  to  all  kinds  of  bodies,  and  does  not  crack. 
It  gives  a  uniform  and  brilliant  surface,  which  has 
the  appearance  of  enamel.  The  resistance  of  rusolite 
to  heat  will  make  it  especially  useful  for  generator 
armatures,  as  it  will  enable  them  to  stand  overheating 
without  danger.  The  compound  has  a  high  electrical 
resistance.  Experiments  were  made  at  the  Technical 
Institution  of  Vienna  which  showed  that  a  layer  of 
rusolite  only  0.006  millimeter  thick  could  stand  an 
alternating  potential  of  5,300  to  6,200  volts  before 
giving  way. 


TRADE  NEWS. 


The  American  Vulcanized  Fiber  company  of  Wil- 
mington, Del.,  announces  that  it  has  succeeded  to 
the  management  of  the  sales  and  purchasing  depart- 
ments of  the  .American  Hard  Fiber  company  of  New- 
ark, Del.,  and  will  continue  to  conduct  the  business 
along  established  lines. 

The  American  Brake  Shoe  and  Foundry  company, 
with  temporary  offices  at  26  Cortlandt  street.  New 
York  city,  has  assumed  control  of  the  brake-shoe 
output  of  the  plants  of  the  Ramapo  Foundry  com- 
pany, Mahwah,  N.  J.;  Sargent  company,  Chicago, 
111. ;  Lappin  Brake  Shoe  companv.  Bloomficid,  N.  J. ; 
Corning  Brake  Shoe  company,  Cornin.g,  N.  Y.,  and 
Sirecter  Brake  Shoe  company,  Chicago. 

The  Pittsburg  Gage  and  Supply  company  of  Pitts- 
burg, Pa.,  announces  that  it  has  added  a  contracting 
engineering  department  to  its  business,  under  di- 
rection of  A.  K.  Ashworth,  and  that  it  is  now  pre- 
pared to  contract  for  the  installation  of  complete 
power  equipments,  consisting  of  boilers,  engines, 
pumps,  heaters,  steam  piping,  and  accessories.  The 
company    has    just    issued    an    attractive    illustrated 


catalogue,  descriptive  of  its  White  Star  oil-filtering 
system. 

The  Fowler-Jacobs  company  of  Chicago  was 
formed  on  February  ist,  to  deal  in  white-cedar  poles, 
posts,  ties,  etc.  John  H.  Fowler,  the  well-known 
pole  man  of  Chicago,  is  president  and  manager  of 
the  company,  J.  A.  Jacobs  is  vice-president  and  M, 
T.  Livingstone  is  secretary.  The  company  operates 
in  the  vicinity  of  Washburn,  Wis.  Mr.  Fowler 
continues  in  the  pole  business  individually,  as  in 
the  past.  He  has  recently  closed  contracts  for  the 
season's  supply  of  poles  with  a  number  of  large 
consumers    in    the   central   and    western   states. 

The  Philadelphia  Bulletin  says  that  W.  W.  Gibbs, 
former  president  of  the  Electric  Storage  Battery 
company,  has  entirely  severed  his  connection  with 
that  company.  At  the  recent  stockholders'  meeting 
Mr.  Gibbs  was  not  re-elected  a  director.  It  was 
decided  to  cut  down  the  number  of  directors  from 
15  to  nine,  and  Mr.  Gibbs,  with  others,  resigned. 
The  other  directors  who  resigned  were  Daniel  Shea, 
Joseph  F.  Sinnott,  George  A.  Huhn,  George  H. 
Day  and  Philip  T.  Dodge.  The  new  board  consists 
of  Grant  B.  Schley,  Thomas  Doland,  P.  A.  B.  Wid- 
ener,  William  L.  Elkins,  George  P.  Miller,  Rudolph 
Ellis,   Herbert  Lloyd  and  Thomas  Regan. 


BUSINESS. 


The  Ball  Engine  company  of  Erie,  Pa.,  has  re- 
cently sold  engines  for  electrical  service  to  the 
Pacific  Coast  Oil  company  of  Point  Richmond, 
Cal,  and  the  Casper  Electric  companv  of  Casper, 
Wyo. 

The  electrical  department  of  the  American  Steel 
and  Wire  company,  Chicago,  states  that  it  is  busier 
tlian  ever.  The  fact  that  the  construction  season 
opened  earlier  than  usual  partly  accounts  for  the 
American  company's  rush. 

The  Central  Electric  company  of  Chicago  is  dis- 
tributing among  its  customers  attractive  pamphlets, 
descriptive  of  the  Wurts  and  Garton  lightning  ar- 
resters. Those  interested  can  obtain  this  printed 
matter  upon  request  from  the  above  company,  which 
will   also  be  pleased  to  quote  prices. 

The  Electric  Appliance  company  of  Chicago  has 
established  itself  as  the  western  repository  for  many 
of  the  standard  makes  of  wires.  The  company  has 
in  Chicago  stock  for  immediate  shipment  a  full 
supply  of  Roebling's  and  American  Steel  and  Wire 
company's  extra  B.  B.,  B.  B.  and  special  galvanized- 
steel  telephone  wire. 

The  Towers  Pin  and  Bracket  company,  Ellijay, 
Ga.,  manufacturer  of  locust  insulators,  pins  and 
brackets,  whose  factory  is  located  in  the  Blue  Ridge 
Mountains,  states  that  it  is  in  a  position  to  supply 
exceptionally  high-grade  pins  and  brackets  to  tele- 
phone, telegraph  and  electric-light  companies.  The 
company  solicits  an  opportunity  to  explain  the 
merits  of  its  products  to  prospective  users. 

William  Roche  of  40  Vesey  street,  New  York 
city,  says  he  is  getting  some  large  orders  for  his 
new  standard  flashlight  and  gaslighters,  which  are 
adapted  to  be  used  around  .gasoline  engines  and 
gas  houses.  These  devices  have  been  on  the  mar- 
ket only  a  short  time,  but  Mr.  Roche  regrets  that 
he  did  not  decide  to  make  them  four  years  ago, 
particularly  as  the  most  successful  of  the  gas- 
lighter  manufacturers  have  used  his  cells.  He  has 
recemly  fitted  up  part  of  the  third  floor  in  his  large 
building  for  this  work  exclusively  and  is  prepared 
to   undersell  all  others. 

The  month  of  March  has  brought  to  the  Crocker- 
Wheeler  company  of  Ampere,  N.  J.,  orders  for  11 
more  motors,  to  be  added  to  its  already  large  equip- 
ment in  the  new  Philadelphia  Mint.  This  brings 
the  total  number  furnished  up  to  120,  besides  four 
generators,  aggregating  625  kilowatts.  Nearly  the 
entire  installation  is  of  Crocker- Wheeler  manufac- 
ture and  the  plant,  which  was  described  recently  in 
the  Western  Electrician,  is  very  interesting  in  the 
completeness  of  the  distribution  of  power  bv  elec- 
tricity. The  electric  current  is  used  to  refine  the 
metal,  the  rough  ingot  is  topped,  rolled,  cut  and 
weighed,  all  in  motor-driven  machines;  an  acid  bath 
then  leaves  the  metal  ready  for  the  coining  ma- 
chines, which  are  a  unique  application  of  a  small 
motor  driving  a  large  flywheel  of  sufficient  mo- 
mentum to  insure  a  heavy  pressure  at  the  instant 
of    stamping. 

The  Mica  Insulator  company  of  New  York,  Chi- 
cago and  London  is  now  putting  on  the  market  the 
Empire  brand  of  oiled  cloths  and  papers,  in  rolls 
of  50,  100  and  500  yards'  length.  It  is  also 
prepared  to  furnish  it  in  any  length  desired.  A 
new  and  original  process  enables  the  manufacturer 
to  coat  the  material  with  two  very  evenly  distrib- 
uted coats  of  pure  linseed  oil.  Experience  has 
proven,  it  is  said,  that  pure  linseed  oil,  refined  and 
treated  by  the  M.  I.  C.  process  is  superior  as  a 
coating  for  cloths  and  papers  to  any  linseed-oil 
substitutes,  which  sometimes  contain  adulterations 
and  are  likely  to  harden  and  crack.  It  is  asserted 
that  Empire  cloth  will  retain  its  high  finish  and 
rubber-like  flexibility  indefinitely,  and  may  be  kept 
in  stock  a  long  time  without  any  deterioration,  either 
mechanically  or  electrically.  It  Is  thoroughly  dried 
before  leaving  the  factory,  and  does  not  need  any 
wax  paper  between  the  sheets  to  prevent  them  from 
sticking  together.  The  manufacturer  will  be  pleased 
to  furnish  samples,  circulars  and  prices  to  any  who 
may  be  interested. 
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695,900.  System  of  Distribution  for  Electric  Lamps 
Connected  in  Series.  Murray  C.  Beebe,  Pitts- 
burg, Pa.,  assignor  to  George  Westinghouse, 
Pittsburg,  Pa.  Application  filed  October  27, 
190&.     , 

See  page  241. 

695,908.  Revolving  Indicator.  John  W.  Cap,  New- 
ark, N.  J.    Application  filed  May  29,  1901. 

The  indicator  consists  of  a  revolving  sign  carrier  ac- 
tuated by  an  electromagnet.  A  controller  in  the  electric 
circait  is  provided  with  a  dial  bearing  signs  or  words  on 
both,  the  controller  and  the  sign  carrier  to  be  displayed 
simultaneoQslj. 

695.913.  Instrument  for  Indicating  the  Phase  and 
Frequency  Relations  of  Alternating  Currents. 
Frank  Conrad,  Wilkinsburg,  Pa.,  assignor  to 
the  Westinghouse  Electric  and  Manufacturing 
company,  Pittsburg,  Pa.  Application  filed  July 
12,  igoi. 


Issued  (United  States  Patent  Office)  March  3j,  iqo2. 

inghouse,  Pittsburg,  Pa.     Application  filed  June 
20,  1900. 
See  page  241. 

695.953-  Electric  Trolley.  Cyrus  E.  Smith.  Fall 
River,  Mass.,  assignor  of  one-half  to  Edward 
Shore,  Fall  River,  Mass.  Application  filed 
November  4,  1901. 

A  pivoted  electric  contact  arm  is  provided  wiih  a  catch 
and  apparatus  to  force  the  contact  arm  toward  an  electric 
conductor. 

695,962.  System  of  Electrical  Distribution.  Nor- 
man W.  Storer,  Edgewood  Park.  Pa.,  assignor 
to  the  Westinghouse  Electric  and  Manufactur- 
ing company,  Pittsburg,  Pa.  Application  filed 
August  30,    1900. 

In  the  system  are  one  or  more  dynamo-electric  genera- 
tors for  supplying  energy  to  translating  devices  in  parallel, 
a  secondary  battery  and  an  auxiliary  dynamo-electric  gen- 
erator connected  in  series  with  each  other  and  in  parallel 
with  the  main  generator  or  generators  and  an  exciter  for 
the  auxiliary  generator  provided  with  two  field-magnet 
windings  respectively  having  a  series  connection  wiih  the 
line  between  the  main  generator  or  generators  and  the 
secondary  battery  and  between  the  battery  and  the  trans- 
lating devices.  A  high-resistance  opposing  field-magnet 
winding  is  connected  across  the  line  between  the  main 
gtnerator  or  generators  and  the  battery. 

695,971-  Electric  Massage  Apparatus.  Fenton  B. 
Turck,  Chicago,  III.,  assignor  to  the  Personal 
Hygiene  company.  Application  filed  August  12, 
190 1. 

A  massaging  mitten  equipped  at  its  front  or  palm  side 
with  a  douche  is  combined  with  a  fluid-supply  tube  com- 
municating with  the  douche,  an  electric  conductor  having 
an  uninsulated  portion  projecting  into  the  douche,  an  elec- 
tric source  connected  with  the  conductor,  and  a  body 
contact  connected  with  the  source. 

William  D. 
of  one-h.^^^ 
Application 


NO.    695  937. — ALTERNATING-CURRENT  GENERATING    AND 
DISTRIBUTING  SYSTEM. 

An  instmment  for  indicating  the  phase  relation  of  two 
polyphase  alternating-current  circuits  is  described  It 
comprises  a  rotaiable,  magnetizable  armature,  a  station- 
ary magnetizing  coil  connected  to  the  conductors  of  one  of 
the  circuits  which  correspond  to  one  phase  and  a  number 
of  slaiionary  coils  connected  to  the  other  circuit  and  ener- 
gized by  currents  received  therefrom  to  produce  a  rotary 
magnetic  field  and  means  for  indicating  the  difference 
in  phase  relation  between  the  two  circuits. 

695,928.  Removable  Heater  for  Electric  Lamps. 
Marshall  W.  Hanks,  Pittsburg,  Pa.,  assignor  to 
George  Westinghouse,  Pittsburg,  Pa.  Applica- 
tion filed  March  23,  1901. 

See  page  241. 

^%9ZZ-  Electrically  Actuated  Counter.  Herman 
Hollerith,  Washington,  D.  C,  assignor  to  the 
Tabulating  Machine  company,  New  York,  N.  Y. 
Application  filed  May  22,   1901. 

A  rotating  element  is  combined  with  a  motor  for  actuat- 
ing the  element,  a  resetting  means  which  moves  the  ele- 
ment toward  an  initial  position,  actuating  devices  for  the 
resetting  mean<=,  and  means  controlled  by  the  actuating 
devices  for  completing  the  movement  independently  of 
the  resetting  means. 

695.937.  Alternating  Electric-current  Generating 
and  Distributing  System.  Benjamin  G.  Lanime, 
Pittsburg,  Pa.,  assignor  to  the  Westinghouse 
Electric  and  Manufacturing  company,  Pittsburg, 
Pa.    Application  filed  July  31,  1S96. 

A  work  circuit  containing  motors  having  field  magnets 
of  fixed  polarity  is  combined  with  a  generator  for  the  cir- 
cuit, which  has  a  primary  winding  receiving  exciting  cur- 
rent solely  from  the  motors  and  supplies  working  current 
to  the  circuit.  The  generator  has  a  secondary  winding 
closed  upon  itself  and  is  excited  by  induction  from  the 
primary  winding.     (See  cut.) 

695.938.  Alternating-current  Motor.  Benjamin  G. 
Lamme,  Pittsburg,  Pa.,  assignor  to  the  West- 
inghouse Electric  and  Manufacturing  company, 
Pittsburg,    Pa.     Application   filed  July   14,    1900. 

An  induction  motor  is  described  which  has  a  number  of 
actuating  coils  or  sets  of  coils  in  combination  with  a 
switch  for  connecting  the  coils  in  two  parallel  groups  for  a 
minimum  number  of  corresponding  magnetic  poles  which 
shall  be  alternately  of  opposite  sign  and  for  connecting 
the  coils  in  series  to  produce  a  maximum  number  of  mag- 
netic poles,  those  corresponding  in  position  to  the  coils 
being  of  the  same  sign 

695.939.  Method  of  Making  Oxides  of  Tin  and 
Lead.  Clarence  S.  Lomax,  Everett,  Mass.  Ap- 
plication filed  July  24,  1901. 

The  method  consists  in  maintaining  a  horizontal  layer 
of  the  metal  of  uniform  cross-sectional  area  throughout  its 
length  in  an  oxidizing  chamber  in  a  molten  condition  and 
at  a  suitable  temperature  for  rapid  oxidation  by  the  action 
of  a  current  of  electricity  condncted  thereto  by  bodies  of 
the  metal  of  larger  cross-sectional  area,  and  in  subjecting 
the  metal  in  the  oxidizing  chamber  10  the  action  of  a  cur- 
rent of  oxidizing  reagent  which  oxidizes  the  metal  and 
carries  away  the  metallic  cxide. 

695.944.  Si'Stem  of  Electrical  Distribution.  John 
S.  Peck,  Pittsburg,  Pa.,  assignor  to  the  West- 
inghouse Electric  and  Maniifacturing  company, 
Pittsburg,   Pa.    Application  filed  May   18,    igoi- 

A  rotary  converter  for  converting  three-phase  alter- 
nating-current energy  into  direct-current  energy  for 
three-wire  circaits  is  supplied  with  energy  by  ihree 
transformers,  each  of  which  has  two  secondary  wind- 
ings that  are  connected  to  the  armature  and  are  also 
reversely  connected  to  the  balancing  conductor  of  the 
three-wire  circuit,  so  that  the  balancing  currents  exprt 
zero-magnetizing  effects  upon  the  transformer  cores.  All 
of  the  secondary  windings  are  interconnected  for  supply- 
ing energy  to  the  rotary  converter. 

695,946.  Heater-wire  Support  for  Electric  Lamps 
and  Method  of  Making  Same.  Henry  N.  Pot- 
ter,  Pittsburg,   Pa.,   assignor  to   George   West- 


contact  connected  witn  the  source. 

695,976.     Telephone    Selecting    Device. 
Watkins,    San    Jose.    Cal.,    assienoi 


jphone    belectmg    Device.     W. _ . 

vvacKins,    San   Jose,    Cal.,    assignor  of    one-half 

to  John  W.  Bolster,  San  Jose,  Cal  A' 
filed  May  II    """' 


1901. 

The  device  has  a  movable  member,  a  tumbler  movable 
into  and  out  of  engagement  therewith,  a  notched  locking 
disk  normally  holding  the  tumbler  in  locking  position, 
electromagnetic  means  for  moving  the  disk  to  unlocking 
position,  a  guard  disk  also  en e aging  the  tumbler,  and 
means  for  effecting  a  rapid  oscillatory  movement  of  the 
guard  disk  during  the  movement  of  the  notched  disk  to 
unlocking  position.     (See  cut.) 

695.988.  Electric  Railway.  Granville  T.  Woods, 
New  York.  N.  Y.,  assignor  to  the  General  Elec- 
tric company,  Schenectady,  N.  Y.  Application 
filed  August  24,  1900. 

Combined  with  a  feeder  of  the  system  are  conductor 
sections,  electromagnetic  switches  for  connecting  the  lat- 
ter with  the  former,  a  motor  collector  and  a  switch-ener- 
giztog  contact  device  carried  by  the  car.  and  resistances 
connecting  adjacent  conductor  sections  engaged  by  ihe 
collector  and  contact  device.  The  resistances  serve  to 
shunt  a  portion  of  the  current  flowing  to  the  collector 
through  the  switch-enereiz'ug  contact  device  and  the 
magnet  of  the  switch  of  an  advance  section.  (See  cut  on 
nest  page.) 

695,991.  Electric  Signaling  and  Circuit-controlling 
Apparatus.  Theodore  J.  Zoeller,  Nashville, 
Tenn.    Application  filed  February  9,  1901. 

An  electric-alarm  system  operated  by  a  continuous-cur- 
rent battery  is  described  It  combines  with  an  indicator 
and  al^rm  bell,  a  controlling  magnet,  a  locking  trip 
adapted  to  be  held  in  its  normal  position  by  the  magnet,  a 
movable  guide  rod,  a  dropping  weight  located  on  the 
guide  rod,  an  oscillating  cylinder  for  controlling  the  cur- 
rent and  adapted  to  be  operated  by  the  dropping  weight, 
the  guide-rod  having  a  stop  adapted  to  bring  the  cylinder 
to  Its  normal  position  when  the  weight  is  elevated. 

695,995.  Electrical  Heating  Appliance.  Josef  F.  Bach- 
mann  and  Adolf  Vogt,  Vienna,  Austria-Hun- 
gary, assignors  to  the  Electric  Resistance  and 
Heating  company,  Ltd.,  London,  England.  Ap- 
plication filed  November  22,  1898. 

The  appliance  comprises  a  hollow  body  to  he  heated,  an 
electric  resistance  therein  composed  of  a  refractory  non- 
conductive  and  a  condaclive  material.  The  outer  portion 
of  the  resistance  is  devoid  of  conductive  material  and 
porous,  the  pores  being  closed  by  a  refractory  non-con- 
ductive substance  to  form  a  refractory  electrically 
insulating  heat-transmitting  envelope  for  the  resistance. 

696,004.  Electric  Metal-working  Apparatus.  George 
D.  Burton,  Boston,  Mass.  Application  filed 
February  23,    1897. 

A  receptacle  for  containing  a  substance  to  be  treated 
has  perforations  in  the  bottom  thereof  adapted  to  admit 
an  electrolyte  into  the  receptacle,  and  to  permit  the 
treated  substance  to  pass  out  therethrough  A  cover  for 
the  receptacle  is  provided  with  a  slot;  an  electrode  is 
adapted  to  extend  through  the  slot  into  the  receptacle,  and 
means  are  provided  for  bringing  the  electrolyte  into  con- 
tact with  the  substance  being  treated. 

696,017.  Controller  for  Electric  Motors.  Edgar  F. 
Dutton.  Schenectady,  N.  Y.,  assignor  to  the 
General  Electric  company,  Schenectady,  N.  Y. 
Application  filed   August  9,   1901. 

Combined  with  a  dynamo,  a  motor  and  an  object  mova- 
ble by  the  motor  are  two  sets  of  electromagnetic  switches 
for  connecting  the  motor  with  the  dynamo  for  forward 
and  reverse  rotation  respectively,  a  set  of  similar  switches 
tor  shirt-circuiting  the  motor  through  a  brakjng  .resist- 
ance, two  limit  switches,  each  normally  in  circuit  with  one 
set  of  the  power-controlling  electromagnetic  switches, 
contact  for  connecting  the  limit  switches  with  the  braking 
circuit,  and  tappats  on  the  movable  object  for  temporarily 
closing  the  limit  switches  on  the  contacts.  (See  cat  on 
next  page.) 

696,023.  Electric  Railway.  Ed.  W.  Farnham,  Chi- 
cago, 111.     Application  filed  September  23,  1901. 

A  means  for  suspending  a  contact  rail  for  electric  rail- 
ways is  described.  It  combines  in  a  standard,  a  bracket 
secured  thereto,  two  insulating  blocks  in  the  brackets,  a 
hanger  mounted  noon  the  insulating  blocks  a  knife-edge 
pivot  in  the  hanger,  a  link  suspended  upon  the  knife  edee 
of  the  pivot,  having  an  opening  in  each  of  its  ends,  and  a 
contact  rail  having  a  knife-edge  pivot  adapted  to  lie  with- 
in the  Qpening  of  the  lower  end  of  the  pivotal  link. 


696,024.  Electric  Railway.  Ed.  W.  Farnham,  Chi- 
cago, 111.    Application  filed  February  6,   1902. 

The  system  combines  a  conductor  main,  and  a  contact 
rail  made  up  of  a  plurality  of  "blocks."  each  block  com- 
prising a  fixed  contact  rail,  a  movable  contact  rail,  and 
means  adapted  to  be  actuated  by  the  movement  of  the 
movable  rail,  to  place  the  block  in  electric  communicattoa 
with  the  conductcr  main. 

696.052.  Electric  Fan.  Walter  J.  H.  Jones.  Phila- 
delphia, Pa.,  assignor  to  Max  Rolle,  Philadel- 
phia,   Pa.    Application   filed   January   15,    1901. 

Combined  with  a  fan  is  a  motor  for  imparting  thereto  a 
movement  of  rotation  about  its  own  axis,  driven  mechan- 
ism for  rotating  the  fan  bodily  about  a  vertical  axis,  ad- 
justing means  for  setting  the  fan  and  motor  at  different 
angles  to  the  horizontal  and  a  driving  connection,  inde- 
pendent of  the  fan,  adapted  to  be  maintained  in  engage- 
ment with  the  motor  and  the  driven  mechanism  at 
different  adjusted  positions  of  the  fan  and  motor. 

696.053.  Electrical  Press.  Otto  Kammerer,  Char- 
lottenburg,  Germany.  Application  filed  May  19, 
1900. 

An  electromotor  is  combined  with  a  fly  wheel  rotated 
by  this  electromotor,  a  pressing  mechanism,  a  circuit- 
interrupting  mechanism  situated  in  the  circuit  of  ihe 
electromotor,  and  meani  for  automatically  acuating  the 
circuit-interrupting  mechanism,  when  a  certain  pressure 
has  been  reached. 

696,055.  Current-limiting  Device.  Samuel  L.  G. 
Knox,  Schenectady,  N.  Y.,  assignor  to  the  Gen- 
eral Electric  company,  Schenectady,  N.  Y.  Ap- 
plication filed  July  31,  1901. 

The  current-controller  described  has  an  engaging  sur- 
face upon  a  movable  member,  a  shoe  adapted  to  engage 
with  the  engaging  surface  and  a  coil,  the  whole  being  so 
arranged  and  constructed  that  the  magnetic  circuit  of  the 
coil  is  directed  through  the  shoe  and  the  engaging  surface. 
The  shoe  is  so  mounted  that,  when  it  is  in  contact 
with  the  engaging  surface,  effort  to  move  the  movable 
body  in  one  direction  will  wedge  them  together,  but  effort 
in  the  opposite  direction  will  reverse  such  wedging  action. 

696,065.  Automatically  Controlled  Rheostat  for  Use 
in  Electric-motor  Circuits.  Harold  L.  Miller, 
Pasadena,  Cal.  Application  filed  November  7, 
1901. 

A  pipe-organ  bellows  is  combined  with  an  electric  motor 
adapted  to  pump  air  for  use  in  the  organ  bellows  and  a 
rheostat  for  use  In  the  motor  circuit.  The  rheostat  com- 
prises a  non-conducting  receptacle,  a  resistance  fluid  in 
the  receptacle,  a  fixed  circuit  plate  in  the  bottom  of  the 
receptacle  connected  to  and  forming  part  of  one  of  the 
circuit  feed  wires,  a  movable  circuit  plate  snspi  nded 
above  the  fixed  circuit  plate  by  the  circuit  feed  wire,  and 
forming  part  of  the  line,  and  means  to  csuse  the  move- 
ment of  the  movable  circuit  plate  away  from  and  toward 
the  fixed  plate  upon  the  rise  and  fall   of  the  organ  bellows. 

696,072.  Conduit  and  Conductor.  Percy  A.  Mc- 
George,  New  York,  N.  Y.  Application  filed 
July   13,    1901. 

The  conduit  has  a  slot,  feed  wires  wiihin  the  conduit, 
contact  pieces  within  the  conduit  normally  out  of  coniact 
with  the  wires,  and  a  corducttng  closure  for  the  slot,  hav- 
ing a  wedge  adapted  to  spread  the  contact  pieces  to  con- 
tact with  the  wires. 

696,080.  Connector  for  Spools  of  Dynamos.  Henry 
G.  Reist,  Schenectady,  N.  Y..  assignor  to  the 
General  Electric  company.  Schenectady.  N.  Y. 
Application  filed  August  30,   1901. 

The  revolving  spools  of  a  dynamo-electric  machine  are 
combined  with  a  light,  rigid  sheet-metal  connector  for  the 
terminals  of  the  windings,  the  sheet  metal  being  bent  to 
form  a  rigid  structure. 


NO.    695  976  —TELEPHONE  SELECTING  DEVICE. 

696,087.  Ammunition  Conveyer  or  Rammer  for 
Guns.  Gustav  A.  Schoeller,  Mulheim-on-the- 
Ruhr,  Germany,  assignor  to  Fried.  Krupp,  Essen, 
Germany.    Application  filed  January  2,  1902. 

The  apparatus  consists  of  a  system  of  telescopically 
arranged  rack-bars,  a  piuion  wheel  engaging  successively 
the  bars,  an  electric  motor  operating  the  pinion  wheel, 
and  a  controlling  bar  for  throwing  the  motor  into  or  out 
of  action,  with  at  least  one  pair  of  stops,  one  stop  of  each 
pair  being  rigidly  attached  to  the  rammer  iiself  acd  mov- 
ing therewith,  while  the  other  stop  is  movabiy  attached  to 
tbe  rammer  casing  so  as  to  be  in  the  path  of  the  rigid  stop, 
and  engages  the  controlling  bar. 

696,100.  Incandescent  Lamp.  Paul  M.  J.  Juge  and 
Alphonse  E.  Grisel.  Paris.  France;  Juge  as- 
signor to  John  Peter  Persch,  New  York,  N.  Y. 
Application  filed  September  8,  1900. 

The  lamp  has  two  conductint:  wires  sealed  in  the  wall 
and  base  of  tbe  foot  or  neck  and  thereby  insulated  from 
each  other,  a  head  or  button  formed  on  each  wire  outside 
tbe  neck  or  foot,  and  a  filament  located  within  the  bulb 
and  secured  to  the  conducting  wir  s. 

695,108.  Electric  Gas  Igniter.  C.  A.  E.  Ruebel,  St. 
Louis,  Mo.,  assignor  of  one-half  to  E.  H.  R. 
Green,  Terrell,  Texas.  Application  filed  August 
9,    1901. 

Valves  in  the  main  and  auxiliary  burners  are  operated 
by  electromagnets,  and  a  sparking  device  for  the  auxih 
iary  burner  is  controlled  by  ihe  second  electromagnet. 
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696,109.  Apparatus  for  the  Manufacture  of  Com- 
pound Wire  Bars  by  Electrodeposition.  Rich- 
ard D.  Sanders.  Blackheath,  England.  Applica- 
tion filed  July  I,  1901. 

Electrodepositioa  is  made  upon  a  mother  wire  io  the 
form  of  a  coil.  A  caok  is  provided  for  coutaioine  the  elec- 
trolyte lit|uid,  and  a  shaft  above  the  same  is  provided  with 
a  coaitDR  of  iosulating  material  for  supporting  and  rotat- 
ioi!  the  coil.  Ao  anode  is  located  within  the  tank  and 
there  is  a  cathode  coo'iection  between  (he  coil  and  the 
shaft. 

696,1 17.  Apparatus  for  Indicating  and  Recording 
Electric  Pressure  and  Current.  William  Thom- 
son, Nctherhall,  Scotland.  Application  filed  Oc- 
tober 29,   1900. 

Io  the  instrument  are  a  number  of  pivoted  marker  sup- 
porters in  the  same  horizontal  plane,  converginR  toward 
one  another,  causing  ihein  to  be  broujtht  together  at  one 
of  their  sides,  and  a  markinR  device  secured  to  each  of 
the  sides  of  the  pivoted  marker  supporters. 

696,140.  Electric-signaling  Apparatus.  Felix  B. 
Hcrzog.  New  York,  N.  Y.  Application  filed 
September  29,   1884. 

A  series  of  transmitters  are  included  in  and  co-operate 
with  only  a  single  main  line  leading  to  the  stations  on 
each  side,  each  transmitter  comprising  a  break  wheel  and 
brush  and  motor  device,  and  a  setting  device  for  the  same. 
A  magnet,  an  armature  and  adjuncts  are  arranged  and 
adapted  to  control  the  motor  device,  and  thus  to  control 
the  production  of  the  signal  by  the  break  wheel,  together 
with  a  cui-ctE  switch  co-operating  with  the  line  at  a  point 
between  the  break  wheel  of  the  transmitter  and  the  break 
wheel  of  the  neil  more  distant  transmitter,  and  arranged 
to  cut  the  latter  off  from  the  receiving  station. 

696,144.  Circuit-tester.  Achilles  de  Khotinsky, 
Chicago.  111.,  assignor  to  the  Copenhagen  Au- 
tomatic Fire  Alarm  company,  Sheboygan,  Wis. 
Application   filed  August   i,   1901. 

The  circuit-tester  has  a  responsive  device  and  means 
for  connecting  it  in  circuit  with  a  battery  and  an  alarm 
device,  the  alarm  device  being  adjusted  to  respond  to  a 
current  of  less  strength  than  that  required  to  operate  the 
responsive  device  of  the  circuit-tester,  whereby  weaken- 
ing of  the  battery  will  be  indicated  by  the  failure  of  the 
responsive  device  to  operate  when  the  circuit  is  tested, 
while  the  batiery  is  still  sufficiently  strong  to  operate  the 
alarm  device. 

696,157.  Electrode  for  Secondary  Batteries.  Au- 
guste  H.  Bainville,  Nanterre,  France.  Applica- 
tion filed  December  30,  1901. 

The  electrode  consists  of  a  central  rod  provided  wiili 
integral  radiating  longitudinal  blades  approaching  each 
other  at  intervals,  and  a  tubular  jacket  of  the  same  ma- 
terial as  the  rod  inclosing  the  blades. 

696.160.  Adjustable  Support  for  Telephones,  etc. 
William  E.  Blodgett,  Faribault,  Mim\.  Appli- 
cation  filed    October  7,   1901. 

The  device  coosis  s  cfa  shaft,  a  ratchet  connected  to 
the  shaft,  a  pawl  adapted  to  engage  and  hold  the  ratchet, 
a  reel  eccenirically  mounted  upon  the  shaft  a  spring  sur- 
rounding the  shaft  and  connected  thereto  at  one  end  and 
connected  at  the  other  end  10  the  reel  and  a  flexible  con- 
nection between  the  reel  and  the  weight  to  be  suspended. 

696.161.  Automatic  Telephone  System.  John  J. 
Brownrigg  and  John  K.  Norstrom.  Chicago, 
111.,  assignors  to  themselves,  John  E.  Norling 
and  Frank  A.  Lundquist,  Chicago,  111.,  and  Peter 
O.  Norling.  Galva,  111.  Application  filed  De- 
cember 26,   1900. 

See  page  228. 


NO    696,017.  —  MOTOR    CONTROLLER. 

696,169.  Device  for  Closing  and  Interrupting  Elec- 
trical Circuits.  Sylvain  Gleizes,  Paris,  France. 
Application  filed  August   i,    1890. 

A  device  for  closing  and  interrupting  electric  circuits  in 
a  predetermined  ageroupment  and  succession  is  described. 

696.171.  Secondary  Battery.  Robert  H.  Hassler. 
Indianapolis.  Ind.,  assignor  to  the  National 
Battery  company,  Jersey  City,  N.  J.,  and  Cleve- 
land, Ohio.  Application  filed  December  10, 
1900. 

A  plate  for  secondary  batteries  comprising  a  grid  and 
active  material  is  described.  The  grid  has  a  series  of 
groups  of  primary  ribs  and  grooves  or  corrugations,  the 
edges  of  each  group  being  struck  in  opposite  directions, 
whereby  adjacent  groups  are  separated  along  their  edges, 
forming  openings.  The  units  of  active  material  on  oppo- 
site sides  of  the  plate  are  united  to  each  other  through  ihe 
openings  belween  adjacent  Rroups. 

696.172.  Circuit-breaking  Device.  Albert  J.  Higgs, 
Colton,  Cal.  Application  filed  December  22, 
1900. 

Toe  device  is  arranged  so  that  the  melting  of  the  fuse 
will  cause   a  pivoted  lever  to  withdraw  a  pin  irom  an 


apermred  projection,  thus  allowing  a  weight  to  open  tbe 
switch. 

696.179.  Electric  Switch.  Norman  Marshall,  New- 
ton, Mass.,  assignor  to  Marshall-Sanders  com- 
pany, Boston,  Mass.  Application  filed  March  7, 
1 901. 

A  combined  contact  and  bindiog  post  for  electric 
switches  is  described.  It  comprises  a  contact  having  two 
adjacent  blades  and  an  attaching  portion  arranged  at 
approximately  a  right  anele  to  the  blades,  and  a  binding 
post  secured  to  the  attaching  portion. 

696.180.  Electric  Switch.  Norman  Marshall  New- 
ton, Mass.,  assignor  to  Marshall-Sanders  com- 
pany, Boston,  Mass.  Application  filed  March 
iS,  1901, 

A  key-controlled  locking  mechinism  is  constructed  to 
lock  the  switch  in  either  of  two  positions. 


NO.  695,985. — ELECTRIC    RAILWAY. 

696,191.  Turntable  for  Motor  Fans.  Noah  M.  Pow- 
ell, Quincy,  111.,  assignor  of  one-h;ilf  to  William 
Anderson  Shumate,  Quincy,  111.  Application 
filed   August  27,    1901. 

A  hollow  vertical  shaft  having  a  radially  arranged  open- 
ing communicating  with  its  interior  carries  a  fan-receiv- 
ing table.  Contact  rings  are  arranged  on  the  shaft  on 
each  side  of  the  opening,  and  conducting  wires  extend 
therefrom  to  the  surface  of  the  table  through  the  hollow 
shaft,  spring-pressed  contacts  being  in  engagement  with 
the  ring. 

696,198.  Automatic  Gravity  Signalphone.  Edgar  E. 
Salisbury,  Chicago,  III,  assignor  of  one-half 
to  Frank  B.  Taylor,  Chicago,  111.  Application 
filed   September  20,   1901. 

The  device  comprises  a  pivotally-  supported  escapemenj 
segment  provided  with  a  series  of  escapement  teeth  con- 
centric with  its  pivotal  axis,  an  oscillatory  weighted  pallet 
arranged  to  co-operate  with  the  escapement  segment,  a 
contact  device  carried  by  the  segment,  a  series  of  rela- 
tively fixed  contact  devices  over  which  the  contact  device 
carried  by  the  segment  wipes  during  the  movement  of  the 
segment  in  one  direction,  electrical  circuit  connections 
and  a  swifh  mechanism  co  operating  wiih  the  contact  de- 
vice carried  by  the  segment  to  prevent  electrical  contact 
of  the  sime  during  the  return  movement  thereof 

696,201.  Sparking  Igniter  for  Explosive  Gas  En- 
gines. Frederick  A.  Seitz,  Newark,  N.  J.  Ap- 
plication filed  July  iS,  igoi. 

The  ianiter  consists  essentially  of  a  bushing  provided 
with  a  bore,  an  insulating  ring  io  the  bore,  and  a  dividing 
wall  of  insulating  material,  forming  a  pair  of  chambers, 
and  an  electrical  contact-making  and  breaking  rod  in  each 
chamber. 

696,209.  Envelope  for  Battery  Electrodes.  Elmer 
A.  Sperry,  Cleveland,  Ohio,  assignor  to  the 
National  Battery  company,  Cleveland,  Ohio, 
and  Jersey  City,  N.  J.  Application  filed  May 
25,  1901. 

■  The  envelope  consists  of  threads  or  fibers  of  pyroxyline 
under  tension  wrapped  around  and   around  the  eJectiode. 

696,213.  Electrical  Connector.  George  B.  Thomas, 
Hartford,  Conn.,  assignor  to  the  Perkins  Electric 
Switch  Manufacturing  company,  Hartford,  Conn. 
Application    filed    January   9,    1902. 

The  connector  (or  conductor  terminals)  consists  of  a 
metallic  block  having  an  opening  with  a  cup-formed 
bushing,  closed  at  one  end  and  onen  at  the  other  to  have 
the  conductor  end  permanently  fastened  in  it,  the  open 
end  having  an  external  shoulder  and  the  closed  end  being 
threaded  to  receive  a  securing  nut,  the  cup-formed  bush- 
ing extending  into  the  block  with  which  metallic  contact 
is  to  be  made. 

696.237.  Controller  for  Electric  Railways  or  Ve- 
hicles. John  C.  Henry.  Denver,  Colo.:  Susie 
A.  Henry,  executrix  of  John  C.  Henry,  deceased, 
assignor  to  the  Stanley  Electric  Manufacturing 
company,  Pittsfield,  Mass.  Application  filed  De- 
cember  14,  1899. 

A  coniroller  for  regulatine  a  pair  of  series  electric  mo- 
tors is  described.  It  comprises  contacts  adapted  first  to 
connect  the  motors  in  series  relation,  then  to  shunt, 
through  a  resistance  and  finally  through  a  short  circuit,  the 
field  magnet  of  one  of  the  motors,  thereby  increasing  the 
voltage  of  one  of  i he  motors  by  decreasing  the  voltage  of 
its  mate.  Contacts  are  adapted  to  remove  the  latter  motor 
subsequently  and  then  connect  its  field,  and  afterward  its 
armature,  in  parallel  relation  with  the  field  and  armature 
of  the  opposite  motor. 

696.238.  Electric  Clock.  Max  Hoeft.  Berlin,  Ger- 
many.    Application  filed  July  iS,   1899. 

An  oscillating  lever  armature  is  combined  with  a  spiral 
spring  finely  adjustable  by  a  check  nut  and  a  contact  de- 
vice for  making  and  breaking  the  electric  circu't. 

696,247.  Multiple-control  System.  Harry  W.  Leon- 
ard. New  York,  N.  Y.  Application  filed  Jan- 
uary 24,    1901. 

See  page  2^  i. 

696,261.  Incandescent-lamp  Socket.  Henry  T.  Paiste. 
Philadelphia,  Pa.  Application  filed  April  16, 
1901. 

A  body  of  insulating  material  is  combined  with  a  rotata- 
ble  spindle  carrying  a  contact  piece,  contact  plates  be- 
lween which  the  contact  piece  is  constructed  to  form 
electrical    connection  when  the  spindle  is   rotated,   with 


yielding  means  supporting   one    end   of  the   spindle  inde- 
pendently of  the  contact  piece. 

696,280.  Float  Gauge.  Hans  P.  Tauber,  Brooklyn, 
N.   Y.     Application  filed  October  3,   1901. 

A  float  is  adapted  to  close  an  alarm  circuit  at  low  water. 

696.297.  Electric  Igniting  Device  for  Explosion  En- 
gines. Vincent  G.  Apple,  Davton,  Ohio,  as- 
signor to  the  Dayton  Electrical  Manufacturing 
company,  Dayton,  Ohio.  Application  filed  July 
25,    1900. 

A  centrifugal  device  associated  with  the  dynamo  is 
adapted  to  increase  tbe  electromotive  force  simultan- 
eously with  the  separation  of  the  terminals  of  the  sparking 
device. 

696.298.  Electric  Igniter  for  Gas  Engines.  Vincent 
G.  Apple,  Dayton.  Ohio,  assignor  to  the  Dayton 
Electrical  Manufacturing  company,  Dayton, 
Ohio.     Application  filed  August  31,   1901. 

Combined  with  an  engine  cylinder  and  two  electrodes  are 
a  means  operated  by  tbe  difference  in  pressure  existing 
between  the  interior  and  exterior  of  the  cylinder  adapted 
to  control  tbe  electrodes,  an  electromagnet  adapted  to 
control  the  means,  and  a  source  of  current  for  energizing 
the  electromagnet. 

696,301.  Method  of  Transmitting  Power  for  Per- 
forming Useful  Work.  John  H.  Barnard, 
Newark.  N.  J.,  assignor  of  one-half  to  Benjamin 
Atha.  H.  G.  Atha,  H.  B.  Atha  and  C.  G.  Atha, 
Newark,  N.  J.  Application  filed  October  23, 
1901. 

The  inventor  describes  a  method  of  transmitting  power 
derived  from  any  given  source,  which  consists  in  dividing 
ths  power  into  two  always  equal  parts,  conveying  one  of 
these  parts  to  be  used  for  the  performance  of  any  desired 
work,  conveying  tbe  other  part  independently  of  the  first, 
governing  the  work  performed  by  the  second  part,  and 
controlling  the  work  performed  by  the  first  part  by  the 
governed  work  of  the  second  pan      (See  cut.) 

696,313.  Electrically  Controlled  Railway  *  Switch. 
Robert  V.  Cheatham,  Louisville,  Ky.,  assignor 
to  the  Cheatham  Electric  Switching  Device  com- 
pany, Louisville,  Ky.  Application  filed  Decem- 
ber 5,  1901. 

Combined  with  a  trolley  wire,  a  circuit-changer,  a 
double  solenoid,  a  switch  point  and  connections  between 
the  switch-point  and  the  core  of  the  solenoid  are  a  contact 
block  comprising  a  frame,  clamps  for  the  trolley  wire  at 
opposite  ends  thereof,  means  for  deflecting  the  trolley 
wire  upwardly  between  tbe  clamps,  contact  strips  between 
the  clamps  adapted  to  be  engaged  by  the  .flanges  of  a 
trolley  wheel  and  to  be  electrically  connected  with  earh 
other  through  the  wheel  and  the  necessary  circuit  con- 
nections. 

696,319-  Time  Circuit-closer.  David  L.  Demorest, 
Tacoma,  Wash.  Application  filed  February  16, 
1 901. 

A  mechanism  for  making  or  breaking  a  circuit  at  a  given 
time  is  described.  It  comprises  a  suitable  clock  mechan- 
ism, a  contact  path  on  the  face  of  the  clock  beneath  the 
bands  thereof,  a  movable  contact  device  adapted  to  be 
engaged  and  ma''e  to  travel  on  the  path  by  one  of  the 
hands  of  the  clock,  and  means  for  connecting  the  contact 
device  with  a  source  of  electricity  and  means  for  connect- 
ing the  arbor  of  the  clock  hand  with  the  source  of  elec- 
tricity, whereby  the  circuit  will  be  closed  when  the  band 
comes  against  the  contact  device. 


NO.  696,301. — TRANSMITTING   POWER. 

696,330.  Signaling  Apparatus.  Hubert  H.  Grenfell, 
Alverstoke,  England.  Application  filed  August 
5.    1901. 

Combined  in  the  apparatus  are  a  drum  adapted  to  carry 
signals,  two  sets  of  clockwork  mechanism,  oppositely 
arranged  gear-wheels  connected  respectively  with 
the  sets  of  clockwork  mechanism,  a  gear-wheel  on 
the  drum  engaging  the  oppositely  arranged  gear-wheels, 
means  controlled  by  electric  currents  for  stopping  and 
releasing  tbe  clockwork  mechanisms  as  required,  electric 
circuits,  and  keys  for  making  and  breaking  the  circuits. 

696.372.  Electric-signaling  Apparatus.  Felix  B. 
Herzog,  New  York,  N.  Y.  Application  filed 
November    11,    18S6.     Renewed    March    I,    igo2. 

One  claim  reads :  A  circuit-controlling  switch,  including 
the  horizontal  plate,  a  yielding  support  for  the  same,  a  cir- 
cuit-controlling device  controlled  by  the  motion  of  the 
plate  with  reference  to  its  support;  a  reel  adapted  and 
placed  to  feed  a  strip  of  paper  over  the  plate,  a  circuit- 
controlling  manipulative  instrument  adapted  simulta- 
neously to  mark  the  paper  and  control  a  circuit;  all  arranged 
and  co-operating  so  that  an  operator  may,  with  one  hand, 
control  a  circuit  by  tbe  movements  of  the  pen,  make  a 
record  on  the  paper,  and  control  the  switching  by  variation 
of  the  veitical  motion  of  his  hand. 

696.380.     Electric   Glower  Lamp.     Henry  N.   Potter, 
Gottlngen,   Germany,  assignor  to  George  West- 
inghouse,   Pittsburg,    Pa,     Application   filed  Au- 
gust 9,  1899. 
See  page  241. 
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Cutting  Up    Iron    Tanks  with    tlie  Elec- 
tric Arc. 

An  interesting  use  of  the  electric  arc  is  made  in 
tlie  removal  of  some  large  wrought-iron  tanks  in 
the  Auditorium  building.  The  tanks  in  question 
are  four  in  number  and  each  is  12  feet  high  and 
24  feet  in  circumference.  They  are  or  were  located 
on  the  fifteenth  floor  of  the  tower  of  the  Auditorium 
and  were  placed  there  when  the  building  was  con- 
structed. They  were  used  for  the  storage  of  water 
in  connection  with  the  hydraulic-elevator  service  that 
supplied  transportation  facilities  between  the  ground 
floor  and  the  offices  in  the  tower.  About  10  years 
ago  the  hydraulic  elevators  were  changed  and  steam 
equipments  installed.  Since  that  time  the  water 
'  tanks  have  not  been  used,  and 
it  is  for  the  purpose  of  cutting 
the  shells  into  small  transport- 
able pieces  that  the  electric  arc 
is    now   brought    into   service. 

An  attempt  was  first  made  to 
remove  the  tanks,  piecemeal,  by 
ordinary  mechanical  means,  but 
several  difficulties  were  en- 
countered. The  tanks  and  their 
piping  occupied  nearly  the  entire 
fifteenth  floor  of  the  tower, 
which  is  70  feet  long  and  40  feet 
wide.  The  windows  on  this 
floor  are  very  small  and  could 
not  be  used,  and  the  passenger 
elevators  w-ere  the  only  means 
of  carrying  away  the  tanks 
after  they  were  wrecked.  How- 
ever, two  difficulties  then  arose. 
The  plates  composing  the  shells, 
should  the  rivets  be  taken  out. 
would  be  too  large  to  be  carried 
down  in  the  elevators,  and  then, 
again,  the  great  amount  of  ham- 
mering that  w-ould  have  been 
necessary  was  not  permissible. 
The  fact  that  operatic  and  other 
attractions  are  given  in  the 
.■\uditorium  Theater  below  and 
the  existence  of  several  musical 
studios  and  dramatic  schools  in 
the  building  made  the  hammer- 
ing impracticable,  as  the  noise 
would  be  carried  to  all  parts  of 
the  building  through  parts  of  the 
same  steel  structure  that  sup- 
ports the  tanks- 

As  the  Auditorium  company 
had  already  leased  the  floor 
space  occupied  by  the  tanks  for 
storage  purposes,  it  became  nec- 
essary- to  devise  some  means  of 
removing  the  iron  shells.  A  so- 
lution of  the  problem  was  found 
by  cutting  the  tanks  up  into 
pieces  of  suitable  size  by  means 
of  the  electric  arc.  The  contract 
for  the  work  was  given  to  J.  E. 
Haschke,  who  has  had  consider- 
able   experience    in    this    line. 

Mr.  Haschke  has  about  com- 
pleted the  cutting  up  of  two 
of  the  tanks.  Each  tank  is  cut  into  eight  pieces, 
six  of  the  cjdindrical  shell  and  two  of  the  bot- 
tom, the  top  of  the  tank  not  being  covered. 
Three  equidistant  vertical  slots  are  made  and  the 
resultant  three  pieces  cut  in  two  by  a  hori- 
zontal slot  at  the  center.  Another  horizontal  cut 
near  the  bottom  cuts  off  the  base  of  the  tank.  The 
tank  shell  is  of  wrought  iron,  and  a  trifle  over 
three-eighths  inch  in  thickness.  The  aggregate 
time  consumed  in  cutting  up  the  first  tank  was  seven 
hours. 

The  accompanying  illustration  shows  Mr.  Haschke 
at  work  with  his  apparatus  and  a  portion  of  the 
tank  with  cuts  that  have  been  made  by  the  arc. 
.\n  anthracite  carbon,  one  inch  in  diameter  and 
one  foot  long,  is  used.  One  terminal  of  the  electric 
circuit  is  attached  to  the  tank  and  the  other  to  the 
carbon,  the  latter  being  held  by  a  suitable  handle. 
The  metal  is  melted  at  a  white  heat  by  the  arc 
formed  between  the  metal  and  the  carbon.  The 
arc  is  about  2^2  to  three  inches  in  length  and  after 
it  penetrates  the  shell  the  molten  metal  squirts  to 
a  distance  of   15   inches    on   account  of  the  intense 


heat  of  the  arc.  Mr.  Haschke  experimentally  made 
a  time  test  of  boring  a  hole  straight  through  the 
shell  and  found  that  it  took  just  ^h  seconds.  He 
cuts  the  shell  at  the  rate  of  one  foot  in  two  minutes. 
In  cutting  465  running  feet  of  the  tank,  only  two 
carbons,  costing  25  cents  each,  were  required. 

The  power  is  supplied  from  the  Auditorium  gen- 
erating plant.  The  wiring  feeder  in  the  tower  is 
tapped  and  the  iio-volt  direct  current  is  reduced 
to  30  volts  by  a  special  chemical  resistance  or  volt- 
age reducer  of  Mr.  Haschke's  invention.  This  ap- 
paratus is  in  the  nature  of  a  storage  battery,  as  was 
demonstrated  recently  when  a  fuse  on  the  circuit 
was  blown,  the  work  being  continued  from  the  volt- 
age  reducer   for   15  minutes.     Only  about   75   to  So 


Contracts  and  Plans  for  St.  Louis   Fair. 

All  the  electric  wires  on  the  World's  Fair  grounds 
at  St.  Lotiis  will  be  carried  in  underground  conduits. 
A  contract  for  the  construction  of  4,250  feet  of 
subway,  seven  by  seven  feet  in  dimensions,  for  the 
underground  circuits  was  let  on  April  ist.  The 
successful  bidder  was  the  Barwick  Construction 
company,  it  offering  to  do  the  work  for  $21,217. 
The  subway  is  to  be  constructed  from  the  switch- 
board at  the  electricity  building,  which  will  be  made 
the  center  of  distribution,  to  the  eastern  end  of  the 
lagoons.  It  will  have  numerous  branches,  conduct- 
ing light  and  power  to  all  parts  of  the  grounds. 
The  work  of  construction  must  be  finished  by  lune 
ist  and  a  penalty  of  $ioo  a  day  is  imposed  for  delay. 
The  Machinery  building,  for 
which  plans  and  specifications 
have  been  issued,  is  to  contain 
the  electrical  power  plant  which 
is  to  run  and  illuminate  the  ex- 
position. The  model  Westing- 
house  electric  plant,  for  which 
contracts  have  been  awarded,  is 
to  be  housed  there.  It  is  said 
that  the  design  for  this  build- 
ing is  the  most  elaborate  of  all 
the   proposed   structures. 

A  peculiarity  of  the  building 
will  be  the  fact  that  two  lines 
of  railway  will  run  through  it. 
from  east  to  west,  properly 
equipped  with  switches  and 
turnouts.  The  installation  of 
these  tracks  will  probably  be  the 
first  work  of  the  contractor,  fol- 
lowing the  grading.  They  will 
be  used  for  conveying  materials 
to  the  building,  both  exhibits 
and  the  electrical  plant.  The 
building  will  contain  altogether 
3,000  feet  of  railway  track.  The 
specifications  provide  for  the 
completion  of  the  w^ork  by  De- 
cember I,  1902,  and  provide  a 
penalty  of  $500  per  day  for  fail- 
ure. A  bond  of  one-third  the 
contract  price  is  provided  for, 
and  a  certified  check  for  $10,000 
must  accompany  each  bid. 


CUTTING    UP   IRON   TANKS   WITH    THE   ELECTRIC   ARC. 

amperes  of  current  is  used.  Of  course,  should  the 
carbon  point  come  in  contact  with  the  metal  and 
form  a  short-circuit,  the  amperage  would  jump  up, 
but  when  such  a  contact  is  made  it  is  only  of  mo- 
mentary duration,  and  no  efl^ect  is  noticed,  even  by 
a    measuring    instrument. 

For  the  protection  of  the  operator  the  carbon 
point  is  inserted  through  a  hole  in  a  sheet-iron  box 
lined  with  asbestos,  and  held  by  the  operator.  The 
operator  also  protects  his  eyes  by  means  of  three 
pairs  of  blue  goggles,  which  have  pieces  of  black 
cloth  inserted  between  the  glasses.  Mr.  Haschke 
says  that  with  his  ordinary  vision  obstructed  in  this 
manner  he  is  still  able  to  see  all  that  is  necessary 
for  the  operation  of  the  arc. 

Besides  the  tanks  mentioned  above,  Mr.  Haschke 
has  cut  an  18- foot  length  of  isVs-inch  wrought-iron 
pipe  into  three  sections.  The  pipe  was  three-eighths 
inch  thick  and  was  cut  in  eight  minutes.  Mr.  Haschke 
will  also  cut  a  cast-iron  pipe  of  the  same  diameter 
and  from  one-half  to  one-fourth  inch  in  thickness 
into  pieces   in   the   same  manner. 


New  Electric  Club. 

Feeling  the  necessity  for  closer 
union  and  co-operation,  the 
engineers  and  apprentices  of  the 
Westinghlouse  Electric  and 
Manufacturing  company  have 
formed  an  organization  which 
is  termed  The  Electric  Club. 
The  charter  membership  roll 
contains  150  names,  and  since 
the  recent  adoption  of  the  con- 
stitution the  number  of  mem- 
bers has  doubled.  The  club, 
which  is  supported  by  the  dues 
of  the  members,  supplemented 
by  a  subscription  from  the  com- 
pany, has  comfortable  quarters, 
including  lecture  hall,  reading,  recreation  and 
class  rooms  at  73s  Penn  avenue,  Wilk- 
insburg,  Pa,  The  following-named  gentlemen 
are  the  officers:  President,  E.  M.  Olin;  vice-presi- 
dent, E.  D.  Townsend;  secretary,  C.  E.  Downton ; 
treasurer,  L.  A.  Osborne;  directors,  E.  M.  Olin,  F. 
F.  Rohrer,  C.  E.  Skinner,  J.  M.  Hippie,  H.  S.  Day, 
E.  D.  Townsend,  L.  A.  Osborne,  C.  E.  Downton, 
C.  F.  Scott.  The  three  gentlemen  whose  names  are 
given   last   represent    the    Westinghouse   company. 


Metering  Incandescent  Street  Lamps. 

Metering  electric  street  lights  have  proved  a 
satisfactory  method  in  South  Pasadena,  Cal.,  a  town 
of  about  1,000  population.  According  to  City  Engi- 
neer T  D.  Al!in  of  Pasadena,  there  are  four  cir- 
cuits of  40  i6-candlepower  lights  each,  all  measured 
by  one  meter  in  a  house  built  to  contain  it.  The 
midnight  moonlight  schedule  is  in  force,  and  the 
charge  for  current  is  seven  cents  per  1,000  watts, 
with  a  minimum  monthly  charge  of  $Co.  The  meter 
is  read  simultaneously  once  a  month  by  representa- 
tives of  the  town  and  the   company. 
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The  Speaking  Arc  and   Wireless  Tele- 
phony.' 
By  Dr.  K.  E.  Guthe. 

Ever  since  the  invention  of  the  electromagnetic 
telephone  scientists  have  tried  to  reproduce  sounds 
by  means  of  instruments  based  on  an  action  of  the 
electric    current    other   than    magnetic. 

Sir  \V.  Preece  of  England  made  the  first,  and,  to 
a  certain  degree,  successful,  attempt  in  this  direc- 
tion by  constructing  the  so-called  thermo-telephone 
(Proc.  Roy.  Soc.,  .^pr.  28.  iSSo).  He  made  use 
of  the  alternating  heating  and  cooling  of  an  elec- 
trical conductor  when  a  current  of  varying  intensity 
passes  through  it.  A  fine  wire  subjected  to  a  rela- 
tively strong  tension  is  fastened  at  one  end  to  a 
membrane.  As  an  electric  current  is  sent  throiigh 
the  wire  the  tension  will  decrease,  while  on  cooling 


^' 

n 

— {>!>■■ 

C 

A 

-H- 1 

X.T 

ria.    I.        THE     SPEAKING     ARC. — PREECE      THERMO-TELE- 
PHONB. 

it  returns  to  its  original  vajue.  By  these  variations 
in  the  tension  the  membrane  is  set  into  vibration 
and    produces    a    sound. 

All  depends,  then,  on  the  ability  of  the  tempera- 
ture changes  to  keep  step  with  the  variations  of  the 
current,  wliich  may  be  produced  in  the  ordinary 
way  by  a  microphone.  The  wire  of  the  thermo- 
telephone  must,  of  course,  be  very  thin  to  fulfill  the 
above  condition.  Preece  used  a  platinum  wire 
0.0076  centimeter  in  diameter,  and  finds  that  "the 
articulation,  though  muffled,  w'as  clear,  and  words 
could  easily  be  heard."  You  see  a  similar  instru- 
ment here  [indicating].  The  instrument  exhibited 
is  diagrammatically  shown  in  Fig.  I.  A  phosphor- 
bronze  wire  90  centimeters  long  and  0.02  centimeter 
in  diameter  is  subjected  to  a  tension  of  about  200 
grams.  The  membrane  (M)  is  a  bladder,  which  I 
put  freshly  on  the  frame  about  a  week  ago.  The 
wire  forms  part  of  a  circuit  leading  into  one  of 
the  further  rooms  of  the  laboratory,  far  enough 
away  to  exclude  all  possibility  of  our  hearing  the 
source  of  sound  directly.  In  that  room  a  tuning 
fork  is  set  up,  which,  as  it  vibrates,  makes  and 
breaks  the  current.  As  soon  as  I  turn  the  switch 
so  as  to  connect  the  wire  w'ith  the  circuit,  all  of 
you  can  hear  distinctly  the  sound  corresponding 
to  the   pitch   of  the    tuning-fork. 

Certainly    an    instrument   like    this   can   never    vie 
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FIG.    2.       THE   SPEAKING   ARC. — DUDDELL   APPARATUS. 

with  an  ordinary  telephone  receiver  as  far  as  trans- 
mission of  speech  is  concerned,  and,  indeed,  for  just 
about  20  years  the  electromagnetic  telephone  reigned 
supreme    and    without    fear    of   competition. 

The  conditions  have  changed  somewhat  since  the 
"speaking  arc"  was  discovered.  Here,  as  in  so  many 
cases,  we  owe  most  of  our  knowledge  to  the  sci- 
entific and  thorough  following  up  of  an  accidental 
observation.  In  the  fall  of  1S97  Dr.  Simon  ob- 
served, while  working  with  an  arc  light  in  the 
physical  laboratory  of  the  University  of  Erlangen, 
that  it  produced  buzzing  sounds  similar  to  those 
caused  by  the  making  and  breaking  of  a  primary 
circuit  of  an  induction  coil  in  an  adjoining  room. 
Investigation  showed  that  the  two  circuits  ran  paral- 
lel to  each  other  for  about  15  meters,  and  that  thus 
currents  induced  by  the  working  of  the  induction 
coil  were  superposed  upon  the  steady  arc-light  cur- 
rent. The  variations  in  the  current  through  the  arc 
gave  rise  to  variations  in  the  density  and  volume 
of  the  incandescent-vapor  column,  and  these  to  sound 
vibrations  in  the  surrounding  air.  ("Described  in 
Wied.   Ann.   d.   Phys.,   64,  p.  233,    1898.) 

From  this  observation  it  was  not  such  a  wide 
step  to  a  reproduction  of  human  speech  by  the  arc 
light.  It  was  only  necessary  to  superpose  the  vary- 
ing currents  of  a  microphone  circuit  upon  the  arc- 
light  circuit.  The  experiments  undertaken  with 
this  in  view  have  proved,  within  the  last  year,  re- 
markably   successful. 

But.  before  exhibiting  the  properties  of  the  speak- 
ing arc.  or.  more  strictly,  the  speech-reproducing  arc. 
let  us  first  consider  the  arc  itself,  without  any  ref- 
erence to  the  impressions  it  gets  from  the  outside. 
Curiously  _  enough,  all  these  years  that  scientists 
were   looking   for    a   sound-producing    effect    of   the 

I.  A  paper  read  before  the  Eogineerine  Society  of  the  Uni- 
versity of  Michigaa  at  Ann  Arbor.  Mich  ,  on  March  28,  1902. 
Dr.  Guthe  is  assistant  professor  of  physics  at  the  University  q£ 
Michigan. 


electric  current,  the  arc  has  been  humming  and  hiss- 
ing into  their  ears  without  their  understanding  the 
meaning  of  it. 

It  was  Duddcll  who  first  found  out  that  the  arc 
was  a  musical  body,  and  that  it  was  only  necessary 
to  give  it  proper  opportunities  to  have  it  sing  any 
tune  desired.  Duddell  read  in  December,  1900,  be- 
fore the  English  Institution  of  Electrical  Engineers, 
a  very  interesting  paper  on  rapid  variations  in  the 
current  through  the  direct-current  arc.  That  part 
of  his  work  which  is  closely  connected  with  our 
subject  deals  with  the  production  of  clear  whistling 
sounds  by  the  arc  itself,  when  put  in  parallel  with 
a  capacity  and  aii  inductive  coil  whose  coefficient 
of  self-inductance  may  be  I.  Such  a  circuit  forms 
an  electrical  resonator,  whose  vibration  number  n 
is  given  by  the  equation 
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The  resistance,  if  very  small,  may  be  neglected.  _ 
All  we  need,  then,  is  to  set  this  resonator  into  vi- 
bration. It  is  not  necessary  to  produce  in  the  cur- 
rent variations  of  the  same  frequency,  but  simply 
to  give  it  many  and  repeated  impulses,  just  as  a 
tuning-fork  is  set  into  vibration  by  being  bowed. 
These  impulses  we  can  easily  obtain  if  we  make 
the  arc  very  short — about  one  millimeter  in  length. 
The  burning  is  then  rather  irregular,  and  carbon 
particles  are  liable  to  short-circuit  the  electrodes 
frequently,  thus  continually  producing  changes  in 
the  current.  Under  such  conditions  the  arc  will 
sing. 

The  apparatus  is  shown  in  Fig.  2.  (A)  repre- 
sents the  arc,  CC)  the  condenser,  (D)  the  source 
of  current,  and  (R)  the  resistance.  I  have  ar- 
ranged a  number  of  keys  in  such  a  way  as  to  cut 
out  different  sections  of  the  self-induction,  (Li), 
fLj).  (Ln),  or  the  whole  of  it.  According  to  which 
key  I  press  down,  you  will  hear  sounds  of  different 
pitch,  all  rather  high,  but  distinctly  of  a  musical 
and    not    displeasing   nature,    except   when    I    short- 


FIG.   3.       THE    SPEAKING   ARC. — SIMON's   ARRANGEMENT. 

circuit  the  self-inductance.  Then  the  sound  be- 
comes too  shrill  to  be  called  pleasant;  its  frequency 
lies  somewhere  between  10,000  and  T2,ooo.  If  the 
key  connecting  the  arc  with  the  resonator  circuit  is 
opened  the  sound  stops  instantly ;  on  the  other  hand, 
notice  that  no  whistling  can  be  produced  when  the 
arc  is  longer  and  the  light  steady. 

A  point  of  the  greatest  interest  is  that  we  have 
here  the  means  of  producing,  by  a  constant-current 
dynamo,  rapidly  alternating  currents  in  the  branch 
containing  the  condenser  and  self-inductance,  while 
in   the  arc  we  have  a  pulsating  current. 

Duddell  stated  that  the  hysteresis  of  an  iron  core 
in  the  inductive  coil  will  instantly  slop  the  tone. 
I  have  not  found  that  to  be  the  case.  Even  with  an 
iron  core,  the  singing  can  be  produced  without  much 
trouble,  though,  I  admit,  not  as  easily  as  without  the 
core.     Further,   the  sound  is  more  liable  to  vary  in 


FIG.   4.      THE  SPEAKING  ARC  — DUDDELL'S  ARRANGEMENT 

pitch,  so  that  for  the  singing  of  a  regular  tune 
the  iron   core  should  be  omitted. 

With  a  self-inductance  with  an  iron  core,  made 
up  of  a  large  bundle  of  thin-iron  wire,  in  series 
with  the  capacity,  we  can  make  the  arc  sing.  The 
alternating  current  produces  now  a  very  rapid 
change  in  the  number  of  lines  of  magnetic  force. 
Tims,  we  can  reproduce  the  famous  Elihu  Thomson 
experiments,    of    which    I    shall    give    only    two. 

If  we  bring  a  closed  wire  near  this  magnetic 
field,  varying,  at  a  very  rapid  rate,  currents  will  be 
set  up  in  it  by  electromagnetic  induction.  On  put- 
ting such  a  wire,  consisting  of  several  parallel  coils 
and  connected  to  the  terminals  of  an  incandescent 
lamp,  on  the  iron  core,  the  lamp  glows.  By  rapidly 
slipping  this  metal  ring  over  the  inductance  we 
decrease  the  self-inductance,  and  the  tone  of  the  arc 
becomes  higher.  As  soon  as  the  whistling  of  the 
arc  stops,  or  as  soon  as  the  self-inductance  is  short- 
circuited,    all   these   phenomena   disappear. 

Now  let  us  return  to  the  "speaking  arc."  The 
variations  in  the  volume  of  the  incandescent-vapor 


column  are  mainly  due  to  the  changes  in  tempera- 
ture produced  by  the  variations  in  the  current.  Sup- 
pose that  the  Joule  effect  is  the  same  for  the  arc 
as  for  a  metallic  conductor;  then  the  heat  produced 
in  unit  time  would  be  given  by  the  formula 
H  =  i'r, 
and  dH  =  2irdi. 

Though  this  supposition  is  not  exactly  correct, 
experiments  carry  out  the  conclusion  that  the  sound 
effect  will  be  the  larger  with  (i)  the  larger  the  vari- 
ation of  the  current,  and  (2)  the  larger  the  cur- 
rent   through    the    arc    itself. 

The  number  of  arrangements  proposed  by  dif- 
ferent observers  for  the  best  working  of  the  experi- 


FIG.    5.      THE   SPEAKING   ARC.  —  SUTHE  S     ARRANGEMENT. 

ment  under  consideration  is  quite  large.  Only  the 
following  two  may  be  mentioned:  In  Simon's  orig- 
inal arrangement  (Fig.  3)  the  transmitter  (T)  was 
put  in  series  with  a  cell  and  one  coil  of  a  trans- 
former, while  the  other  coil  was  in  series  with  the 
arc.  Duddell  (Fig.  4)  makes  use  of  a  choking  coil 
(Ch.C),  to  prevent  the  variations  of  the  current 
from  passing  through  the  dynamo,  and  puts  the 
transformer  coil  (I)  and  a  capacity  (C)  in  parallel 
with  the  arc.  I  have  found,  however,  that  we  can 
produce  very  satisfactory  and  strong  effects  by  the 
simple  arrangement  shown  in  Fig.  5. 

The  arc  is  produced  by  a  continuous  current  of 
12  amperes  between  carbons  saturated  with  NaNOn. 
By  doing  this  we  can  easily  obtain  an  arc  five  cent! 
meters  long.  In  series  with  the  arc  is  a  choking 
coil  (Ch.C),  formed  by  a  coil  of  a  large  electro 
magnet  (L  ^  0.007  h).  No  capacity  is  needed  in 
the  circuit,  and  the  current  is  adjusted  by  ordinary 
rheostats    (R). 

The  circuit  leading  to  the  room  where  the  trans- 
mitter (T)  is  set  up  is  connected  to  the  terminals 
of  the  choking  coil.  The  current  through  the  trans- 
mitter (Mix  and  Genest)  is  about  0.5  amnere.  This 
arrangement  is  extremely  simple,  but  entirely  suffi- 
cient to  reproduce  speech  and  other  sounds  with  per- 
fect distinctness. 

[The  experiments  consisted  in  the  reproduction 
of   ordinary    conversation,    various    songs,    whistling 
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FIG.    6.       THE     SPEAKING    ARC.  —  WIRELKSS-TELBPHONE 
APPARATUS. 

and  violin  playing,  all  being  heard  distinctly  by 
everyone  in  the  large  lecture  room,  seating  i6o  peo- 
ple.] 

Of  course,  the  breaking  of  the  arc  stops  the 
sounds,  but  I  observed  that  for  a  very  short  time 
after  the  breaking  the  sound  continues,  though  rap- 
idly decreasing  in  intensity,  showing  that  the  heated 
gases  continue  to  conduct  for  a  short  time.  This 
seems  to  have  escaped  other  experimenters. 

The  arc  light  then  acts  as  an  efficient  telephone 
receiver.  Attempts  have  also  been  made  to  use  it 
as  a  transmitter.  Any  disturbance  of  the  arc  pro- 
duced by  impinging  sound  waves  will  change  the 
resistance  and  consequently  the  current  in  the  arc- 
light  circuit,  which  may  then  be  heard  in  a  receiving 
instrument  connected  in  parallel  with  the  circuit. 
The  results  have  not  been  very  satisfactory,  as  the 
sounds  heard  are  not  very  loud,  and,  besides,  are 
mixed  up  with  disturbing  sounds,  due  to  the  irreg- 
ularities in  the  arc  light  itself. 

Since  we  live  now  under  the  sign  of  wireless 
telegraphy,  it  may  be  of  interest  that  wireless  teleph- 
ony is  made  possible  by  the  invention  of  the  speech- 
repeating  arc.  We  may  simply  make  use  of  Bell's 
well-known  scheme  of  throwing  a  beam  of  light 
upon  a  concave  spherical  surface  at  whose  focus 
there  is  a  selenium  cell.  Any  change  in  the  intensity 
of  the  light  will  be  accompanied  by  a  variation  of 
the  resistance  of  the  selenium  cell.  The  whole  ar- 
rangement is  shown  in  Fig.  6.  We  have  the  speak- 
ing arc  (A)  at  the  focus  of  one  mirror  TMi).  The 
light  and  heat  variations  are  sent  out  to  the  receiv- 
ing mirror  fM::').  with  its  sensitive  cell  (*SC).  This 
cell  is  connected  in  a  circuit  containing  a  telephone 
receiver  (T).  which  responds  to  any  variation  of 
the  current  due  to  the  change  in  resistance  of  the 
circuit.  The  telephone  receiver  will  thus  enable  us 
to  hear  what  has  been  spoken  into  the  transmitter 
of  a  distant  arc-light  circuit. 

It  is  hardly  wise  to  speak  of  a  great  commercial 
value  of  the  speaking  arc  light  or  wireless  telephony. 
Nevertheless,  we  can  think  of  cases  where  they  may 
I'C  nf  practical  value,  but,  even  without  that  pros- 
pect, the  musical  and  speech-reproducing  arc  forms 
one  of  the  most  interesting  discoveries  of  the  last 
few  years.  ,  ...  .v. 
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AflERICAN  ELECTROCHEHICAL  SOCIETY. 


The  inaugural  meeting  of  the  American  Electro- 
chemical society  was  held  in  Philadelphia  on  April 
3d,  4th  and  5th,  and  was  a  great  success.  The  list 
of  members  in  attendance  showed  87  names,  while 
the  membership  list  comprises  now  not  less  than 
360  names.  It  maj'  be  assumed  that  never  before 
was  a  national  society  founded  with  more  enthusi- 
asm and  with  better  auspices  for  success,  and  there 
is  no  reason  to  doubt  that  the  energy  shown  in  the 
successful  launching  of  the  society  will  last,  and  that 
it  was  simply  special  energy  due  to  the  "nascent 
state."  The  society  can  do  much  useful  work,  and 
it  was  recognized  by  all  members  in  attendance  that 
this  bringing  together  of  the  representatives  of  elec- 
trochemical industries  and  science  will  be  of  great 
value  to  both. 

In  the  afternoon  of  April  3d  about  50  members 
met  at  the  headquarters  at  Colonnade  Hotel,  where 
a  party  conducted  by  Mr.  C.  }.  Reed  was  formed, 
to  visit  the  chemical  works  of  Harrison  Bros.  & 
Co.,  who  have  electrolytic  sodium,  nitric  acid  and 
other  processes  in  operation.  Darling's  process  for 
making  sodium  and  nitric  acid — which  was  recently 
honored  by  a  medal  from  the  Franklin  Institute — 
is  there  in  use.  The  furnaces,  while  in  operation, 
were  shown  and  explained  to  the  visitors  and 
proved  of  great  interest.  The  process  has  been  in 
continuous  operation  for  quite  a  while,  and  so  much 
metallic  sodium  has  been  stored  up  that  the  firm 
has  decided  to  stop  at  present  the  manufacture  of 
sodium    and    to    produce   cyanides    instead. 

In  the  meantime  more  members  had  arrived  and 
registered  at  the  headquarters  and  when  Professor 
J.  \\".  Richards,  as  temporary  chairman,  called  the 
inaugural  meeting  to  order  in  the  evening  at  the 
Manufacturers'  Club,  after  an  informal  dinner  at 
which  some  brief  addresses  were  made,  there  was 
assembled  a  large  and  representative  audience  of 
electrochemists.  Mr.  Carl  Hering  acted  as  temporary 
secretary.  Dr.  N.  S.  Keith  of  New  York  moved 
that  the  American  Electrochemical  society  should  be 
organized :  the  motion  was  unanimously  carried.  ■ 
There  was  some  discussion  about  the  word  "elec- 
trochemical;" it  will  be  used  without  a  hyphen,  al- 
though the  hyphen  had  been  suggested  as  a  symbol 
for   a    "bond"    between    electricity    and    chemistry. 

A  nominating  committee  was  appointed,  and  upon 
its  report,  the  following-named  officers  were  elected: 
President,  Dr.  J.  W.  Richards,  Bethlehem,  Pa.; 
secretary,  C.  J.  Reed.  Philadelphia ;  treasurer,  Pedro 
G.  Salom.  Philadelphia;  vice-presidents.  Dr.  C.  A. 
Doremus  of  New  York,  Professor  H.  S.  Carhart  of 
University -of  Michigan,  C.  M.  Hall  of  Niagara  Falls, 
Tir.  W.  D.  Bancroft  of  Cornell  University,  Dr.  L, 
Kahlenberg  of  University  of  Wisconsin,  and  Dr. 
W".  R.  Whitney  of  Massachusetts  Institute  of  Tech- 
nology ;  board  of  managers,  Carl  Hering,  Dr.  E.  F. 
Roeber  and  Dr.  S.  T.  Sadtler  of  Philadelphia,  CO. 
"^'ailloux  of  New  York.  Ed^vard  Weston  of  Newark. 
N.  J.,  Dr.  Samuel  Sheldon  of  Brooklyn.  W.  D. 
Weaver  of  New  York  and  Colonel  Samuel  Reber, 
U.  S.  A.,  of  Washington. 

The  portrait  of  the  first  president  of  the  society  .is 
presented  herewith.  Dr.  J.  W.  Richards  is  professor 
of  metallurgy  at  Lehigh  University,  Bethlehem, 
Pa.  He  is  a  well-known  authority  on  electrochem- 
istry and  electrometallurgy,  and  especially  on  alumi- 
num. Mr.  C.  J.  Reed,  who  was  elected  sec- 
retary', is  widely  known  by  his  many  excellent  papers 
on  electrochemical  and  thermochemical  subjects. 
.•\s  he  took  the  most  active  part  in  the  foundation 
of  the  society,  it  is  certain  that  for  the  important 
office  of  secretary  the  energetic  member  has  been 
found   who  is   needed. 

After  the  election  of  officers,  a  very  carefully  pre- 
pared constitution  was  proposed  by  the  committee, 
Mr.  Carl  Hering,  chairman.  The  fundamental  fea- 
tures in  it  were  adopted.  The  annual  dues  will  be 
$5 :  entrance  fee,  $5  to  all  but  those  who  joined 
before  April  6th.     Proceedings  will   be  published. 

Friday,  April  4th,  two  sessions  of  four  hours  each 
were  held  for  the  reading  and  discussion  of  papers 
— the  morning  session  from  nine  to  one  o'clock  in 
the  John  Harrison  Laboratory  of  Chemistry  of  the 
L^niversity  of  Pennsylvania ;  the  afternoon  session 
from  two  to  six  o'clock,  in  the  Randal  Morgan  Lab- 
oratory of  Physics.  Between  the  two  sessions  lunch 
was  taken  at  Houston  Hall,  at  the  cordial  invitation 
of  the  L^niversity  of  Pennsylvania. 

A  large  number  of  papers  were  read  at  the  two 
sessions,  and  the  whole  audience  of  about  100  mem- 
bers and  guests  followed  the  speakers  with  a  re- 
markably active  interest.  The  papers  brought  for- 
ward very  good  and  able  discussions,  although  no 
advance  copies  of  the  papers  had  been  printed.  The 
same  interest  was  manifested  at  the  third  session, 
held  on  Saturday  morning.  Altogether,  20  papers 
were  read  and  discussed.  Abstracts  of  a  few  papers, 
prepared   from   notes    taken    down    during   the    ses- 


sions, will  be  found  in  this  (page  259)  and  succeed- 
ing issues  of  the  Western  Electrician. 

Of  great  technical  interest  were  Clarence  L.  Col- 
lin's paper  on  graphite  electrodes  for  furnace  work, 
Pedro  G.  Salom's  paper  on  the  electrolytic  reduction 
of  lead,  and  Charles  E.  Acker's  paper  on  the  pro- 
duction of  caustic  alkalies  and  chlorine  by  the  dry 
electrolytic  process.  These  three  papers  represented 
Niagara  Falls,  while  Sault  Ste.  Marie  was  repre- 
sented by  Titus  Ulke's  paper  on  the  electrolysis  of 
composite  metal  ores.  Other  interesting  papers  on 
industrial  processes  were  by  Edward  R.  'Taylor  on 
the  manufacture  of  bisulphide  of  carbon  in  the  elec- 
tric furnace;  Dr.  N.  S.  Keith  on  the  continuous  elec- 
trolysis of  solutions  of  metals,  and  Samuel  S.  Sadt- 
ler on  a  new  method  of  electrolytic  production  of 
zinc  from  its  ores.  Two  papers  dealt  with  subjects 
of  the  borderland  between  electrical  engineering  and 
electrochemistry ;  Dr.  Konrad  Norden  described  a 
new  type  of  electrolytic  meter,  and  Professor  C.  F. 
Burgess  and  Carl  Hambuechen  gave  very  interesting 
results  of  an  experimental  investigation  of  the  elec- 
trolytic rectifier.  Professor  J.  W.  Richards  dis- 
cussed a  university  course  in  electrochemistry.     Pa- 
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pcrs  on  chemical  subjects  and  subjects  of  theoretical 
interest  were  read  by  Professor  Wilder  D.  Bancroft 
on  the  Gladstone  Tribe  couple,,  by  C.  J.  Reed  on  the 
nascent  state,  by  Professor  Louis  Kahlenberg  on 
current  electrochemical  theories,  by  Dr.  Herman 
Schlundt  on  the  relative  speed  of  the  ions  in  solu- 
tions of  silver  nitrate  in  pyridine  and  aceto-nitrate, 
by  Professor  J.  W.  Richards  on  electrolysis  of  an 
aqueous  solution  by  alternating  current,  and  by 
Arvid  Reuterdahl   on  the  atom  of  electrochemistry. 

The  following-named  papers  dealt  with  batteries : 
Herbert  H.  Dow  of  Midland,  Mich.,  described  a  zinc- 
bromine  storage  battery.  Woolsey  McA.  Johnson 
described  experiments  with  the  reversible  copper- 
oxide  plates,  and  Dr.  E.  F.  Roeber  gave  a  thermo- 
dynamical  note  on  the  theory  of  the  Edison  battery. 
Professor  Henry  S.  Carhart  of  Ann  Arbor,  Mich., 
read  an  extremely  interesting  paper  on  a  novel  type 
of  concentration  cell. 

In  the  evening  of  April  4th  an  informal  reception 
was  held  at  the  Manufacturers'  Club,  where,  after 
a  hard  day's  work,  the  members  found  an  opportunity 
of  becoming  socially  acquainted.  On  Saturday,  April 
5th,  immediately  after  the  morning  session,  the  chem- 
ical laboratories  of  the  University  of  Pennsylvania 
were  inspected.  At  noon  a  large  party,  conducted 
by  Professor  Richards,  left  for  Bethlehem,  to  pay 
a  visit  to  the  Bethlehem  Steel  company's  works,  the 
Lehigh  Zinc  Works  and  the  Lehigh  University. 
Tlie  Bethlehem  Steel  company  has  four  blast  fur- 
naces, a  puddling  mill,  open-hearth  furnace  plant. 
Harveyizing  furnaces,  14,000-ton  forging  press,  and 
the  largest  machine  shop  in  the  country.  The  Le- 
high Zinc  company  reduces  zinc  ore,  redistills  zinc, 
makes   zinc   white,   blue  powder  and    spiegeleisen. 

A  cordial  invitation  has  already  been  extended 
to  the  society  to  hold  a  future  meeting  at  Milwaukee. 
The  society  will,  however,  hold  its  next  meeting  in 
September  at  Niagara  Falls,  as  a  cordial  invitation 
was  extended  to  the  society  by  local  members  who 
represent  various  large  electrochemical  concerns  at 
Niagara.  It  is  to  be  hoped  that  this  next  meeting 
will  again  prove  a  great  success,  on  account  not  only 
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of  the  natural  beauties  of  Niagara  in  autumn,  but 
still  more  from  the  enormous  importance  of  Niagara 
Falls  as  the  central  point  of  electrochemical  indus- 
tries of  the  world. 

Following    is    a    list    of    the    names    of    those    in 
attendance  at   the  Philadelphia  meeting: 

L'.  J.  Kce(i,  Phlladelpbln;  Pedro  U.  Salom,  Pliihidelphia; 
Cbiu-les  A.  Doi-emus,  New  York  citv;  W.  D.  Bancroft, 
Ithaca,  N.  Y.;  Carl  Hering,  Philadelplila;  Samuel  P. 
badtler,  Philadolplila:  J.  D.  Darlinc;,  Philadelphia-  "Will- 
V'lu  H.  Wahl,  Philadelphia;  R.  r.  Uoeber,  Philadelphia; 
J.  W.  Richards,  Bethlehem.  Pa.;  Woolser  McA.  Johnson, 
Hnrtfoi-d,  Conu.;  W.  D.  Weaver,  New  iork  city;  David 
H.  Browne,  Cleveland,  Ohio;  Arvid  Keiiterdahl,  Provi- 
dence, R.  I.;  Charles  K.  Lockwood,  New  Yoik  citv; 
J.  b.  Granbere,  New  York  city:  Henry  Howard,  Bostoii; 
N.  s.  Keith,  New  York  city;  W.-,Uer  H.  H.irt,  Philadel 
phia;  C.  F.  Burgess.  Madison,  Wis.;  Ch.'irles  T  Child 
New  Y'oi-k  city;  C.  W.  Uoenper,  Philadelphia;  Alois  von 
Isakovlcs.  New  York  city;  B.  H.  Mullin.  New  York  city; 
c.  M.  Norman,  Philadelphia;  Lawrence  Addlcks,  Perth 
Arnlioy,  N.  J.:  Ilewey  J.  Skinner,  Philadelphia;  Norman 
Dodge,  Philadelphia:  J.  C.  Heckman,  Butfalo,  N,  Y  ■ 
c.  L.  Collins,  2a,  Niagara  Falls:  D.  Foersterllng,  Perth 
Amhoy,  N.  J.;  George  Fred  Brindlcy,  Niagara  Falls, 
N.  Y.:  George  M.  Howard,  Philadelphia:  E.  F.  Pegg, 
Philadelphia;  Hugh  Rodman.  Philadelphia;  Titns  Ulke, 
Sault  Ste.  Marie,  Ontario:  Edward  W.  Smith.  Philadel- 
phia; Charles  S.  Doggett.  Niagara  Palls,  N.  Y.;  Charles 
E.  Acker,  Niagara  Falls.  N,  Y.;  Albert  W.  Smith,  Cleve- 
land, Ohio;  Joseph  W.  Harris,  Ashbourne,  Pa.:  Clinton 
Paul  Townsend,  Washington,  D.  C;  Herbert  W.  Dow 
Midland,  Mich.:  Henry  G.  Morris,  Philadelphia:  Adolph 
6.  Rosengartcn,  Philadelphia;  Otto  Lathy,  Philadelphia- 
Samuel  g.  Sadller.  Philadelphia:  Cecil  P.  Poole,  New 
Y^ork  city;  Edward  R.  Taylor  Penn  Yan,  N.  Y.:  E  J 
Hutehlnson,  Cincinnati;  E.  W.  .Tackson.  Phlladelpiila; 
W.  D.  Harris,  Philadelphia;  X.  Frank  McLaughlin, 
Philadelphia;  Geoffrey  Charlton  Adams.  New  York  citv; 
William  C.  Banks.  New  York  city:  Frank  M.  Oliver, 
Philadelphia;  N.  Monroe  Hopkins,  Washington,  D.  C.- 
Henry S.  Carhart,  Ann  Arbor,  Mich.;  Frank  D.  Easter- 
brooks,  Perth  Amboy,  N.  J.;  H.  R.  Carveth,  Ithaca, 
N.  Y.:  William  A.  R(ibbins,  Philadelphia:  Jacob  M  Mc- 
Connell,  Colwyn.  Pa.:  Marcus  Rnthenburg,  Philadelphia- 
Thomas  G.  Hnnier,  Philadelphia;  W.  J.  Morrison.  Jr., 
New  York  city:  Samvel  Reber,  Washington.  D.  C:  M.  G 
Lloyd.  Philadelphia;  Francis  Forbes.  New  Y'ork  city- 
Joseph  C.  Frnley,  Philadelphia:  Edward  A.  Colby! 
Newark.  N.  J.:  Edwin  Morrison,  Addingham.  Pa.-  Arthur 
H.  Eyles,  Addingham,  Pa.;  Frank  M.  Zeller,  Philadelphia; 
H.  B.  Coho.  New  York  city;  M.  I.  Wilbert.  German  Hos- 
pital, Philadelphia:  Henry  S.  Blaekmore,  Mount  Vernon 
N.  Y.:  B.  M.  Barr,  Flathush.  L.  I.;  A.  T.  Weightman, 
Niagara  Falls;  Elmer  A.  Spervy.  Cleveland;  Thomas 
J.  Jarrow.  Philadelphia;  E.  E.  Bostick.  Philadelphia; 
Fred.  M.  Beeket,  Niagara  Falls;  Frank  J.  Tone,  Niagara 
Falls;  E.  C.  Palmer.  Philadelphia:  J.  A.  Steinmetz.  Phila- 
delphia: L.  F.  Kebler,  Philadelphia;  A.  G.  Rau,  Beth- 
lehem, I'a. 


Meeting  and  Excursion  of  Southwestern 
Association. 

As  formerly  announced,  the  Southwestern  Gas, 
Electric  and  Street  Railway  association  will  hold  its 
fourth  annual  meeting  in  the  city  of  San  Antonio, 
Texas,  on  the  i8th  igth,  20th  and  21st  of  April. 
A  good  business  programme  has  been  arranged,  and 
after  it  has  been  carried  out  the  delegates  will  enjoy 
the  social  side  of  the  programme,  one  of  the  most 
prominent  features  of  which  is  a  trip  to  Mexico. 
Special  railroad  rates  have  been  secured  for  the  con- 
vention. The  itinerary  for  the  Mexican  trip  con- 
templates leaving  San  Antonio  at  nine  o'clock  on 
the  morning  of  April  22d,  and  will  embrace  the 
following-named  cities :  Laredo,  Monterey,  Saltillo, 
San  Luis  Potosi,  San  Miguel,  Toluca  and  City  of 
Mexico.  The  cost  of  this  trip  of  seven  days,  in 
accordance  with  the  foregoing  itinerary,  including 
railroad  fare,  Pullman-car  fare,  hotels  and  meals,  and 
street  cars,  where  stops  are  made,  will  be  $50.  Those 
desiring  to  take  this  trip  should  send  in  their  ap- 
plication to  E.  H.  Jenkins,  San  Antonio,  who  is 
chairman  of  the  arrangements  committee,  or  to  Sec- 
retary   T.   H.   Stuart,   Waco,  Texas. 


Berlin-Zossen  Experiments. 

The  Scientific  American  is  authority  for  the  state- 
ment that  the  experiments  upon  the  Berlin-Zossen 
high-speed  electric  railroad  have  come  to  an  abrupt 
and  unsatisfactory  conclusion.  "It  was  originally  an- 
ticipated," says  the  journal  named,  "that  the  special 
car  built  for  the  purpose  would  attain  a  speed  of  125 
miles  an  hour.  A  velocity  of  only  100  miles  an 
hour  was  reached,  however,  and  that  only  for  a  brief 
space  of  time.  The  effect  of  this  high  speed  upon 
the  track  was  so  destructive  that  the  attempt  to  make 
higher  speeds  was  discontinued.  The  Berlin-Zossen 
military  track  was  practically  a  straight  line,  so 
that  the  experiments,  even  if  successful,  would  have 
not  substantiated  the  possibility  of  running  trains 
safely  round  sharp  curves  at  these  terrific  speeds 
on    a   two-rail    track." 


Electrical  IVIanufactures  in  IVlissouri. 

In  the  census  bulletin  for  1900  on  the  manufactures 
of  the  state  of  Missouri  17  establishments  are  re- 
ported as  engaged  in  the  production  of  electrical 
apparatus  and  supplies.  These  are  capitalized  at 
$981,975  and  pay  wages  amounting  to  $186,216  to 
533  wage  earners.  Forty-two  establishments  en- 
gaged in  electrical  construction  and  repairs  are  re- 
ported, with  capital  amounting  to  $117,209  and  185 
wage  earners,  who  received  $111,490  in  wages. 
Electroplating  establishments  to  the  number  of  13 
are  reported,  and  although  their  combined  capital 
is  given  at  $44,675,  their  96  wage  earners  receive 
$45,728  in  wages. 


The  Interurban  Electric  company  of  Richmond. 
Va..  has  been  incorporated,  with  $.300,000  capital 
stock,  by  J.  Wallerstein.  T.  W.  Pemberton,  J. 
Adams  and  others,  for  erecting  and  operating  an 
electric-light   plant. 
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Use  of    Selenium  Cell  In  a  Jacquard 
Machine. 

An  interesting  and  practical  use  o£  a  selenium 
cell  is  made  in  a  patent  (Xo.  696,708)  granted  on 
April  1st  to  John  T.  Bolton  of  Fall  River,  Mass., 
for  a  "Machine  for  Copying  Patterns  for  Jacquard 
Cards."  The  design  of  the  invention  is  to  produce 
automatically,  by  mechanism,  a  punched  copy  of 
thin  paper  in  a  continuous  roll  of  a  design,  set  out 
in  the  usual  way  of  jacquard  patterns,  to  be  used 
in  a  machine  for  automatically  punching  the  thick 
cards  used  on  a  loom.  The  accompanying  illustra- 
tion represents  an  elevation  of  the  pattern  board, 
with  il.i  mechanical  devices,  with  an  end  view  of  the 
punching  mechanism  and  a  diagram  of  the  elec- 
trical members  and  their  connection  with  the  moving 
devices  of  the  pattern  board  and  the  punching 
mechanism. 

The  bar  (D)  is  caused  to  move  over  the  design 
pattern  (G).  The  case  (J)  on  the  bar  (D)  con- 
tains a  selenium  cell  (z).  which  is  entirely  closed 
to  the  light,  excepting  a  pin-hole  in  the  face  of  the 
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case,  arranged  to  come  at  each  motion  of  the  bar 
(  D)  directly  over  the  center  of  one  of  the  squares 
of  the  design.  This  selenium  cell  (z)  is  included 
in  an  electric  circuit  from  the  battery  (R)  or  other 
sources  of  electricity  through  the  wires  (c')  and 
the  magnets  of  the  relay  (S")  and  by  the  wire  (c) 
back  to  the  battery  (R).  This  electric  current  is 
constant,  and  when  not  impeded  is  strong  enough 
In  energize  the  magnets  of  the  relay  and  close  the 
circuit  of  the  battery  (H')  through  the  wire  (d') 
to  the  punching  machine,  and  the  wires  (d)  and 
(d-),  which  circuit  is  normally  held  open  by  the 
relay.  The  strength  of  the  current  of  electricity 
from  the  battery  CR)  to  the  relay  is  governed  by 
the  selenium  cell  (z).  through  which  it  passes,  and 
the  conductivity  of  this  cell  is  affected  by  light. 

1  he  light  transmitted  to  the  cell  through  the  pin- 
hole in  the  case  f  J)  when  it  is  over  a  white  square 
('e')  of  the  pattern  does  not  impede  the  current,  so 
the  relay  closes  the  circuit  of  the  battery  (H"). 
which  energizes  the  magnets  (M')  and  holds  up  the 
dogs  (r).  and  no  hole  is  punched  in  the  paper;  but 
when  the  selenium  cell  passes  over  a  colored  square 
fc")  of  the  pattern,  the  light  that  passes  in  at  the  pin- 
hole on  to  the  cell  increases  the  resistance  to  the 
current  so  much  that  it  is  not  strong  enough  to 
operate  the  relay,  and  consequently  the  dogs  (r) 
are  allowed  to  drop  and  operate  one  of  the  punches 
(g)  and  punch  a  hole  in  the  paper  (P).  Conse- 
quently, when  the  case  (J)  has  passed  across  the 
p.ittcrn  (G)  the  paper  that  has  passed  through  the 
punching  machine  will  have  a  record  of- the  light 
,Tnd  dark  squares,  the  latter  being  punched  out  and 
the  other  not  punched.  More  than  one  case  (J) 
with  a  selenium  cell  fz)  may  be  used  at  one  time 
on  the  bar  (D).  each  case  having  its  batteries  and 
punching  machine,  and  thereby  do  the  work  of  copy- 
uig   in    proportionately  less  time. 


Indiana  Electric-light  Association    Pro- 
posed. 

Electric-light  and  power  companies  of  the  state  of 
Indiana  are  being  asked  to  join  in  the  formation  of 
a  state  organization  which  will  represent  their  in- 
terests technically,  financially  and  socially.  A  meet- 
ing for  the  purpose  of  organizing  a  state  association 
will  be  held  on  April  23d,  at  the  Denison  House, 
Indianapolis.  Information  may  be  obtained  from 
Hal.  C.  Kimbrough.  secretary  of  the  Muncie  Electric 
Light  company,  or  T.  C.  McReynolds,  general  man- 
ager Kokomo  Railway  and  Light  company. 


Tt  is  said  that  the  Omaha  Street  Railway  company 
will  acquire  the  property  and  franchises  of  the  Omaha 
and  Council  Bluffs  Railway  and  Bridge  company, 
issuing  $1,000,000  of  stock  of  the  new  company  to 
the  stockholders  of  the  bridge  line,  and  assuming 
Sr.2.=i0.ooo  indebtedness.  The  entire  street-railway 
system  of  Omaha  and  Council  Bluffs  will  thus  come 
under    one    management. 


Application  of    Four-wire    Three-phase 
Systems     in     Modernizing    Cen- 
tral Stations.' 
By   p.    Junkersfeld. 

The  perfecting  of  electrical  generating  apparatus 
and  methods  of  transmission  and  distribution  has 
increased  the  possibilities  for  "concentration  of 
power"  to  such  an  extent  that  central-station  systems 
may  be  operated  much  more  advantageously  than 
formerly.  Their  reconstruction  for  this  purpose 
presents  many  interesting  problems,  both  of  a  com- 
mercial  and   a   technical    nature. 

During  the  past  the  improvement  in  apparatus 
has  been  so  rapid  that  frequently  a  part  of  an  in- 
stallation became  obsolete  before  the  whole  was 
finally  completed.  A  review  of  the  different  methods 
of  distribution,  however,  shows  that  in  all  its  essen- 
tials the  Edison  three-wire  system  of  direct-current 
distribution  is  still  used  for  supplying  the  thickly 
settled  districts  in  the  larger  cities  an^l  that  single- 
phase  alternating  current  still  predominates  in  *he 
supply  for  more  sparsely  settled  districts  and  for 
the  very  large  number  of  smaller  cities. 

The  growth  of  the  central-station  business  was  so 
rapid  and  soon  reached  such  proportions  that  in 
each  large  city  there  appeared  several  central  stations, 
each  supplying  its  own  three-wire  direct-current  sys- 
tem. As  the  business  developed  these  small  systems 
were  connected  together,  thus  forming  one  large 
interconnected  network.  By  this  time  a  heavy  in- 
vestment had  accumulated  in  a  system  whose  lim- 
itations seemed  to  retard  any  extensive  further 
progress. 

The  development  of  the  rotary  converter  and  the 
adoption  of  the  scheme  of  generating  and  transmit- 
ting alternating  current  at  high  potentials  opened 
new  possibilities  for  the  central-station  companies. 
By  installing  rotary  converters  in  the  different  gen- 
erating plants,  it  was  possible  to  shut  down  the  small 
steam  plants  for  a  part  of  the  day  or  the  year,  and 
transmit  current  to  these  from  the  largest  and  most 
economical  plant.  In  some  cases  the  small  steam 
stations  were  shut  down  16  to  18  hours  a  day  and 
run  only  during  the  heavy-load  period  of  the  day. 
In  others,  particularly  those  where  operating  costs 
were  very  high,  it  was  found  advisable  to  install 
sufficient  capacit}'  in  rotary  converters,  to  make  it 
possible  to  shut  down  the  steam  plant  during  all 
except  a  few  hours  per  day  for  one  or  two  winter 
months. 

In  this  way  was  established  the  so-called  "combined 
sub-station  and  subsidiary  steam  plant."  Under  con- 
rlitions  existing  at  present  in  most  of  the  large  cit- 
ies, it  is  advisable  to  operate  these  subsidiary  steam 
plants  a  few  hours  a  day  for  one  or  two  months 
rather  than  install  the  additional  capacity  in  main 
station,  as  the  increased  cost  of  generating  current 
for  a  comparatively  few  hours  per  year  is  usually 
less  than  the  interest  and  depreciation  on  new  ao- 
naratus.  however  efficient  it  mav  be.  It  must  be 
borne  in  mind  that  interest  and  denreciation  on 
annaratus  for  peak  capacity  goes  on  for  the  entire 
.''.760  hours  of  the  year,  but  must  often  be  earned 
in  less  than  100  hours,  or  perhaps  one  per  cent,  of  the 
entire  time. 

The  rotary  converter  has.  therefore,  made  it^  pos- 
sible to  keep  intact  the  three-wire  system  of  direct- 
current  distribution,  so  far  as  the  customers'  appa- 
ratus and  nature  of  the  service  rendered  was  con- 
cerned, and  for  central-station  companies  to  generate 
their  entire  output  in  a  single  large  generating  sta- 
tion, except  during  peak  hours  for  a  few  months 
in  the  vear.  This  scheme  has  also  not  only  made 
it  possible  to  avoid  "scrapping"  old  generating  sta- 
tions, but  makes  the  old  apparatus  answer  almost 
equally  as  well  as  new  apparatus  for  peak  capacity, 
the  difference  in  economy  between  new  and  old  ap- 
paratus for  those  comparatively  few  hours  per  year 
being,  under  most  conditions,  a  negligible  quantity. 

Rotary  converters  delivering  direct  current  at  500 
volts  for  street-railway  or  elevated-railway  service 
are  now  also  supplied  from  the  same  high-voltage 
generators  and  transmission  lines  which  deliver  cur- 
rent to  the  central-station  company's  rotary-con 
verter  sub-stations. 

In  the  larger  cities  it  is  now  commercially  prac- 
ticable for  the  central-station  system  and  street- 
railway  system  both  to  be  supplied  from  the  same 
generators  and  transmission  lines,  and  the  entire 
power  required  for  all  purposes  may  be  transmitted 
froin  one  or  two  generating  stations  during  all  ex- 
cept a  comparatively  few  hours  of  the  year.  In 
such  large  stations,  apparatus  can  be  installed,  which' 
when  burning  soft  coal,  will  reduce  the  smoke  nui- 
sance to  an  absolute  minimum,  and  which^  is  com- 
mercially impracticable  in  the  large  majority  of 
smaller  central  stations  and  isolated  plants.  The  de- 
velopment in  cities  where  direct  current  is  distrib- 
uted has,  therefore,  been  such  that  central  stations 
and  street-railway  systems  can  be  operated  more 
advantageously,  and  also  that  the  smoke  nuisance,  at 
present  the  bane  of  many  American  cities,  can  be 
confined  to  a  few  large  plants,  and  in  those  reduced 
to  a  minimum. 

But  what  can  be  or  what  has  been  done  in  the 
smaller  cities  and  outlying  districts  of  large  cities 
where  single-phase  alternating  current  is  distributed? 
Have  the  requirements  of  such  systems  received  no 
consideration?  The  interests  at  stake,  it  is  true,  have 
not  been  so  large,  and  hence  improvements  may  not 
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have  been  prosecuted  so  vigorously,  but  substantial 
progress  has,  nevertheless,  been  made  in  many  cases. 

.\s  with  the  direct-current  system,  so  with  the  al- 
ternating systems,  the  customers'  wiring  remained 
unchanged  and  the  improvement  made  in  the  gen- 
eration and  transmission  were  with  a  view  to  utiliz- 
ing as  much  as  possible  of  the  existing  investment 
in  line  work. 

The  limitations  of  the  single-phase  motor  for  any 
considerable  amount  of  power  made  it  imperative 
in  many  cases  to  employ  multiphase  generators. 
Two-phase  and  ordinary  three-wire,  three-phase  gen- 
erators have  been  used  for  some  time,  with  fairly 
satisfactory  results  for  certain  conditions. 

During  the  last  few  years  a  system  of  primary 
distribution,  which  is  known  as  the  four-wire,  three- 
phase  system,  has  been  used,  and  from  the  results 
thus  far  obtained,  gives  promise  of  extensive  appli- 
cation. This  system  lends  itself  very  well  to  the 
reconstructing  of  existing  plants  and  distributing 
systems. 

The  generators  used,  as  shown  in  Fig.  i,  are  Y- 
connected  and  have  windings  which  deliver  2,300 
volts  between  the  neutral  terminal  or  common  point 
of  winding  and  each  phase  or  outside  terminal. 
When  such  a  generator  is  installed,  the  single-phase 
feeders  can  be  connected  to  neutral  and  one  phase 
terminal  and  the  generator  loaded  and  treated  as 
if  there  were  three  separate  single-phase  machines, 
each  having  one  pole  tied  to  a  common  bus.  Under 
most  conditions,  it  is  comparatively  an  easy  matter 
to  divide  the  total  single-phase  load  between  the  three 
phases,  and  thus  maintain  an  approximate  balance. 
Even  if  the  unbalancing  is  considerable,  it  will  only 
slightly  affect  the  voltage  conditions  at  the  gen- 
erator. Such  unbalancing  does  not  materially  affect 
the  single-phase  lighting  feeders,  all  of  which  should, 
in  any  event,  be  supplied  with  feeder  regulators  of 
such  capacity  that  a  constant  potential  can  be  main- 
tained  at   feeder  ends  under  all    conditions. 

If  lighting  customers  desire  to  use  multiphase 
motors  for  power  work,  they  can  be  supplied  by 
running  two  additional  primary  wires  back  to  station, 
and  thus  bring  out  from  generator  the  two  remain- 
ing phases.     Standard  2,080-volt  transformers  could 


FIG.    2.        APPLICATION    OF    FOUR-WIRE   THREE-PHASE   SYS- 
TEMS  IN   CHICAGO. 

have  their  secondaries  connected  in  delta  and  their 
primaries  in  Y  to  the  two  additional  wires  brought 
out  for  power  and  to  the  phase  wire  of  the  single- 
phase  lighting  feeder  or  primary  main.  The  phase 
wire  of  the  single-phase  lighting  feeder  thus  carries 
current  for  both  lighting  and  power.  As  the  power 
service  is  transmitted  direct  from  the  three  outside 
terminals  of  the  machine,  we  virtually  have  three- 
phase  transmission  at  4,000  volts  for  power  work. 

This  arrangement  affords  a  means  of  carrying 
botli  light  and  power  on  the  same  four-wire  circuit 
by  transmitting  current  for  power  at  4.000  volts 
three-phase,  and  for  lighting  at  2,300  volts  single- 
phase,  with  one  wire  common  to  the  two  tran.smis- 
sions.  As  the  heavy  currents  required  for  starting 
large  alternating-current  motors  under  full-load 
torque  are  thus  transmitted  at  a  considerably  higher 
voltage,  the  resulting  drop  in  pressure  is  corre- 
spondingly less.  As  only  one  side  of  the  lighting 
circuit  is  used  for  power  service,  the  only  drop  in 
pressure  that  can  affect  the  lighting  circuit  is  re- 
duced one-half.  In  other  words,  the  drop  due  to 
the  starting  of  large  alternating-current  motors  only 
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affects  one  leg  of  the  two-wire  portion  of  the  circuit 
10  which  lights  are  connected. 

From  a  single  generator  there  is  thus  available 
a  voltage  suitable  for  supplying  the  single-phase 
feeders  with  standard  2,oSo-volt  transformers  and  a 
higher  voltage  for  supplying  three-phase  power  feed- 
ers. With  standard  transformers,  the  secondaries 
may  be  connected  in  delta  to  give  230  vohs,  or  in 
star  to  give  400  volts.  While  for  the  large  majority 
of  power  users,  220-volt  motors  are  preferable,  there 
are  cases,  particularly  with  large  installations,  where 
400-voIt  motors  may  be  desirable.  It  is,  therefore,  a 
distinct  advantage  for  the  central-station  company 
to  be  able  readily  to  give  three-phase  service  at 
either  voltage.  , 

This  arrangement  of  transmitting  single-phase  cur- 
rent for  lighting  and  three-phase  current  for  power 
over  one  four-wire  circuit  is  the  simplest,  and  fre- 
quently the  most  satisfactory,  for  moderate  amounts 
of  light  and  power  within  an  economical  radius,  for 
single-phase  transmission  at  2,300  volts.  Series  al- 
ternating-current arc  hghting  can  be  taken  care  of 
and  treated  in  a  manner  similar  to  single-phase  feed- 
ers  or  taps   from   such   feeders. 

When  a  considerable  amount  of  lighting  and  power 
business  is  concentrated  in  a  small  area,  or  when 
such  business  is  located  at  some  distance,  a  four- 
wire  feeder,  with  lighting  on  all  three  legs,  may  be 
used  to  advantage.  Three  regulators  should  be  used 
in  such  cases.  The  circuits  are  loaded  in  the  same 
manner  as  three  single-phase  circuits,  the  neutral 
being  used  as  a  common  return  from  the  feeder 
end  back  to  the  generator. 

Even  with  a  neutral  of  same  size  as  the  phase 
wires,  we  have  in  this  case  the  advantage  of  trans- 
mitting a  given  load  at  a  given  loss  and  a  given 
minimum  potential,  with  33.3  per  cent,  of  the  copper 
required  for  single-phase  transmission.  If  a  neutral 
of  one-half  the  cross-section  is  used,  which  is  fre- 
auently  done  in  practice,  the  copper  in  feeder,  under 
these  conditions,  is  reduced  to  29.17  per  cent. 

After  such  a  S5'Stem  is  once  installed,  the  tendency 
in  its  development  would  naturally  be  toward  em- 
ploying more  four-wire  feeders,  with  lighting  on  all 
three  phases,  and  thus,  as  far  as  possible,  getting 
the  benefit  of  the  improved  copper  efficiency.  This 
advantage  will  be  more  marked  as  the  load  increases 
and  the  necessary  copper  in  feeders  becomes  a 
greater  proportion  of  the  total  line  investment. 

In  distributing  electricity  over  large  areas  each 
feeder    usuallj'"    supplies    its    own    primary    network 


feeders,  an  unbalanced  load  will  sometimes  result. 
This  will  generally  cause  a  variation  in  potential  on 
the  different  phases.  With  a  two-phase  generator, 
the  phase-carrying  load  will  show  a  drop  in  poten- 
tial similar  to  that  which  such  a  load  would  cause 
on  a  single-phase  machine,  and  the  unused  phase 
will  show  a  higher  voltage.  With  an  ordinary 
delta-wound,  three-wire,  three-phase  generator,  the 
heavily  loaded  phase  will,  likewise,  show  a  siniilar 
drop  in  potential,  while  one  of  the  unused  phases 
will  show  a  lower  and  the  other  a  higher  voltage. 
\\  ith  a  Y-wound,  three-phase  generator  of  good  in- 
herent regulation,  single-phase  circuits  connected  be- 
tween neutral  and  outside,  the  voltage  variations 
due  to  unbalance  are  much  less  marked.  In  the 
majority  of  cases  it  is  a  comparatively  simple  mat- 
ter so  to  divide  the  load  between  the  different  cir- 
cuits that  an  approximately  balanced  load  can  easily 
be  maintained,  especially  as  the  areas  covered  by 
the  primarj^  branches  are  usually  adjacent  and  some- 
times overlap,  so  that  these  branches  can  be  cut 
off  from  one  feeder  and  connected  to  another.  The 
lighting  load  is  in  this 
way  divided  fairly  well 
between  the  three  phases, 
while  the  motor  load  is 
necessarily  always  approx- 
imately   balanced. 

The  four-wire,  three- 
phase,  6o-cycle  system  of 
irimary  distribution,  which 
we  have  just  considered, 
therefoj€  lends  itself  ad- 
mirably to  the  reconstruc- 
tion and  modernizing  or  to 
consolidating  central  sta- 
tions, for  the  following 
reasons : 

First — Two  voltages  are 
available  from  the  same 
generator,  thus  making  it 
possible  to  distribute  elec- 
tricity for  light  and  power 
over  considerable  areas 
with  minimum  investment 
in  copper  for  satisfactory 
transmission. 

Second — Existing  single- 
phase  feeders  may  be  ap- 
proximately     balanced 


as  shown  in  Fig.  2,  adjacent  to  one  of  the  old  sta- 
tions, was  rendered  advisable,  as  real  estate  was 
on  hand  and  facilities  for  getting  coal  were  good, 
and  also  because  the  arc-lighting  apparatus  and 
engines  in  the  old  station  could  be  kept  intact  and 
steam  supplied  from  the  new  boiler  plant.  While 
this  point  was  considerably  removed  from  the  elec- 
trical center  of  the  entire  district,  a  part  of  the 
district  was  at  that  time  supplied  from  the  old 
station  adjoining,  so  that  little  rearrangement  was 
necessary  to  bring  these  old  feeders  into  the  new 
station. 

The  electrical  center  for  about  one-half  the  entire 
load  in  the  district  was  at  a  point  about  three  miles 
distant,  where  the  Hyde  Park  sub-station  was  estab- 
lished. Duplicate  transmission  lines,  each  consist- 
ing of  four  No.  2  copper  wires,  connect  the  generat- 
ing station  with  sub-station  bus-bars.  Single-phase 
and  four-wire  combined  lighting  and  power  feeders 
were  connected  to  sub-station  bus-bars  in  the  same 
way  as  at  the  generating   station.     The   sub-station 
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Fig.  I. 

or  set  of  primary  branches,  connected  at  or  near 
the  feeder  end.  The  primary  and  secondary  copper 
should  be  such  that  the  voltage  loss  beyond  the 
feeder  end  is  small,  and  if  good  voltage  regulation 
is  maintained  at  the  feeder  end,  it  will  insure  good 
ser\ice  for  all   customers  connected  to   that   feeder. 

If  nearly  all  the  feeders  emanating  from  any  cen- 
tral station  are  single-phase  and  it  is  desired  to  op- 
erate them  from  multiphase  generators,  it  will  usually 
be  advisable  to  install  a  regulator  on  each  feeder. 
As  the  hea\-y  load  comes  on,  the  generator  bus  volt- 
age should  be  raised  gradually  to  meet  the  average 
requirements  of  the  different  feeders-  The  feeder 
regulators  are  then  used  to  boost  or  choke  the  volt- 
age as  the  voltage  condition  at  the  end  of  each 
particular  feeder  may  demand.  Compensating  volt- 
meters on  each  feeder  afford  a  ready  means  of  in- 
dicating the  needed  regulation  to  maintain  a  con- 
stant potential  at  feeder  ends.  In  order  to  give 
satisfactory  sen-ice  under  all  conditions,  these  com- 
pensating voltmeters  should  be  arranged  for  both 
ohmic  and  inductive  drop.  An  apparatus  has  re- 
cently been  developed  which  automatically  regulates 
for  both  ohmic  and  inductive  drop,  and  is  known 
as  the  auto-potential  regulator. 

If  a  verj'  large  proportion  of  the  total  load  on  a 
multiphase    generator    is    made    up    of    single-phase 
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against  each  other  and  operated  from  such  a  gen- 
erator almost  equally  as  well  as  from  a  single-phase 
machine. 

Third — Standard  transformers  are  used  through- 
out on  such  a  system,  both  for  lighting  and  power, 
and  permitting,  at  the  same  time,  the  use  of  two 
standardized  voltages  for  motors. 

A  comprehensive  scheme  of  four-wire,  three-phase 
primary  distribution  and  single-phase,  three-wire 
secondary  distribution  was  first  installed  and  put  in 
successful  operation  by  the  Commonwealth  Electric 
company  of  Chicago,  about  two  years  ago,  which,  as 
far  as  the  writer  is  aware,  was  the  first  extensive 
application  of  this  system  for  distributing  electricity 
over  large  and  scattered  areas. 

The  entire  territory  south  of  Thirty-ninth  street, 
about  35  square  miles  of  which  at  that  time  was 
being  supplied  with  electricity  from  single-phase 
and  two-phase  generators,  in  six  different  stations, 
is  now  supplied  from  a  single  four-wire,  three-phase 
generating  station.  This  new  generating,  station 
was  built  adjacent  to  one  of  the  old  stations,  the 
load  transferred  to  the  new  four-wire,  three-phase 
generators,  and  the  old  stations  shut  down  one  by 
one,  with  a  comparatively  small  outlay  in  actual  'ine 
changes. 

The  location  of  the  new  Fifty-sixth  street  station. 


Fig.  3. 

equipment  consists  only  of  a  switchboard  and  feeder 
regulators,  no  step-down  transformers  being  neces- 
sary. As  shown  in  Fig.  3,  the  feeders  are  com- 
paratively short  and  supply  a  more  densely  popu- 
lated  residence   district. 

The  small  load  centering  at  South  Chicago,  about 
eight  miles  from  the  Fifty-sixth  street  station,  is 
carried  on  a  4,000-voIt,  three-phase  line.  The  reg- 
ulation for  this  load  is  accomplished  entirely  froni 
the  main  station,  except  for  one  or  two  hours  in 
the  evening,  when  regulators  in  single-phase  taps 
leaving  the  sub-station  supplement  those  on  trans- 
mission line  in  the  main  station.  The  scattered  load 
at  Kensington  and  South  Englewood  is  carried  on 
a  9,000-volt,  single-phase  line,  and  regulated  entirely 
from  the  main   station. 

During  the  laSt  year  this  four-wire,  three-phase 
system  has  been  adopted  for  all  the  territory  covered 
by  the  Commonwealth  Electric  company.  The  new 
West  Madison  street  sub-station  will  supply  a  very 
large  portion  of  the  territory  west  of  Ashland  av- 
enue, as  shown  in  Fig.  2.  Three-phase,  25-cycle 
current  at  9,000  volts  from  the  Harrison  street  sta- 
tion of  the  Chicago  Edison  company  will  be  trans- 
mitted to  frequency-changing  sets  in  the  sub-station, 
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meetine).  New  York  city.  May  2otb. 

National  Electric  Light  association,  Grand  Hotel,  Cincinnati, 
May  2olh  to  23d. 

Canid'an  Electrical   association,  t^uebec,  June  iitb  to  13th. 
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Electrochemists,  and  indeeii  all  persons  in- 
terested in  electrical  pursuits,  will  rejoice  that  the 
new  American  Electrochemical  society  has  come 
into  being  with  such  a  flattering  indication  of  a  long 
career  of  usefulness  as  the  well-attended  meeting  in 
Philadelphia  last  week  seems  to  presage.  Such  a 
society  was  needed  to  record  and  preserve  the  tech- 
nical advancement  on  which  the  extensive  electro- 
chemical arts  of  the  United  States  are  based.  Few 
people  realize,  perhaps,  the  conspicuous  part  taken 
by  electrochemistry  in  great  American  industries. 
None  too  soon  has  the  United  States  a  society  de- 
voted to  the  mutual  helpfulness  of  the  experts  who 
explore  the  broadly  overlapping  fields  of  chemistry 
and  electricity;  and  now,  probably,  the  country  will 
get  credit  for  its  technical  investigations  in  this 
direction  as  well  as  for  its  practical  achievements. 
The  inaugural  meeting  was  a  most  successful  one, 
and  the  future  of  the  association,  with  well-selected 
officers  and  a  large  number  of  enthusiastic  members, 
seems  to  be  assured.  Some  twenty  papers  were  read 
at  the  first  meeting,  and  the  transactions  of  the  so- 
ciety will  be  valuable  from  the  start.  The  Western 
Electrician  extends  its  congratulations  to  the  new 
society  and  wishes  for  it  the  success  which  it  de- 
serves.   

Mr.  Junkersfeld's  paper  on  the  "Application  of 
Four-wire  Three-phase  Systems  in  Modernizing 
Central  Stations,"  read  before  the  Chicago  Electrical 
association  last  week,  and  printed  in  full  elsewhere 
in  this  issue,  deserves  an  attentive  perusal  from 
every  reader  of  the  Western  Electrician.  The 
subj'ect  is  one  of  great  importance  to  the  central- 
station  men  of  the  larger  cities,  and  the  author 
handles  it  intelligently  and  in  the  light  of  practi- 
cal experience.  The  increasing  applications  of  al- 
ternating current  form  a  most  important  chapter 
in  the  history  of  latter-day  electrical  development. 
As  the  central-station  service  in  the  larger  cities 
has  expanded,  and  as  smaller  systems  have  been 
absorbed  by  larger  ones,  entirely  new  sets  of  condi- 
tions have  arisen,  which  have  been  met  by  the  em- 
ployment of  high-tension  polyphase  currents  for 
transmission  from  a  few — perhaps  three  or  four, 
succeeding  twenty — generating  plants  advantageous- 
ly located  for  economy  of  operation.  This  transfor- 
mation has  been  most  interesting  and  instructive,  and 
is  still  going  on.  Mr.  Junkersfeld  touches  an  im- 
portant phase  of  it  (three  phases,  one  might  say, 
if  disposed  to  be  facetious),  and  his  treatment  of 
this  up-to-date  problem  is  worthy  of  careful 
attention.  

Mayor  Harrison's  annual  message  to  the  Chicago 
City  Council  contains  three  features  of  especial  in- 
terest to  readers  of  the  Western  Electrician.  One 
relates  to  the  possible  development  of  the  water- 
power  of  the  Drainage  Canal  at  Lockport.  Rather 
forcibly,  the  mayor  says :  "Chicago's  helpless  finan- 
cial condition  cannot  be  better  shown  than  by  citing 
the  case  of  the  magnificent  waterpower  lying  dor- 
mant at  Lockport.  This  waterpower,  by  all  the 
laws  of  equity  and  justice,  belongs  to  the  citizens  of 
Chicago,  whose  hard-earned  taxes  have  gone  toward 
its  creation,  whose  future  earnings  are  pledged  to 
pay  up  the  bonds  and  thus  settle  in  full  for  it.  For 
three  years  the  waterpower  has  been  lying  idle, 
awaiting  the  time  when  the  city  of  Chicago,  with 
all  its  tremendous  wealth,  with  its  business  activity 
and  love  of  progress,  shall  find  the  means  of  raising 
the  comparatively  paltry  sum  of  $2,500,000  needed 
to  develop  it  and  harness  it  for  use.  In  the  mean- 
time there  is  the  constant  danger  of  the  diversion  of 
this  great  waterpower,  with  its  tremendous  possibil- 
ities in  the  shape  of  economy,  from  its  rightful 
owner,  the  people  of  Chicago,  to  some  one  of  the 
many  individual  schemers  or  corporations  which  are 
hungry  for  its  possession."  The  mayor  omits  to 
say  whether  the  power  possibilities  of  the  canal 
should  remain  forever  undeveloped  if  the  city  can- 
not obtain  lawful  sanction  to  do  the  work  itself. 
'I'hc  mayor  ought  not  to  advocate  a  dog-in-the- 
manger  policy. 

Public  ownership  is  handled  rather  gingerly  by 
his  honor,  despite  the  recent  overwhelming  vote  jn 
its  favor.  The  language  of  the  message  is  singularly 
mild:  "The  elections  of  recent  date  hsve  shown,  in 
unmistakable  manner,  the  existence  of  a  strong  pop- 


ular sentiment  in  favor  of  the  municipal  ownership 
of  street  railroads.  I  cannot  too  strongly  urge  upon 
your  honorable  body  the  importance  of  deferring 
any  grant  of  franchise  to  the  traction  companies 
until  the  city  shall  have  obtained  enabling  legislation 
by  which  it  will  be  empowered  to  own  its  own  in- 
terurban  transportation  facilities."  One  recommend- 
ation of  the  mayor  is,  however,  worthy  of  attention : 
"An  evil  of  Chicago's  transportation  facilities  is  the 
train  system.  To  save  the  hire  of  an  extra  motor- 
man  or  gripman,  the  custom  has  grown  up  of  run- 
ning two  and  three  cars  in  a  train.  As  a  result 
street  crossings  are  frequently  blockaded,  the  time 
required  to  start  or  stop  a  train  is  increased,  citizens 
are  compelled  to  submit  to  longer  waits  for  car 
service  and  a  longer  time  is  taken  to  load  and 
unload  passengers.  The  ideal  traction  system  gives 
single-car  service.  'One-car'  service  should  be  in- 
sisted upon  in  an  extension  ordinance  and  the  train 
service  should  be  absolutely  prohibited."  The  may- 
or's criticism  is  in  this  instance  well  taken.  Single- 
car  service,  if  the  cars  are  of  sufficient  size  and  run 
at  more  frequent  intervals,  is  certainly  preferable 
to  the  train  system.  No  doubt  this  improvement 
will  come  with  Chicago's  bettered  transportation  of 
the  golden  future,  when  we  shall  have  the  electric 
conduit  system  for  the  central  district,  through-car 
service  and  many  other  blessings. 


An  important  telephone  organization  was  launched 
in  Chicago  this  week.  If  is  the  Interstate  Independ- 
ent Telephone  association  and  embraces  the  nine 
states  of  Illinois,  Indiana,  Iowa,  Kentucky,  Michi- 
gan, Minnesota,  Missouri,  Ohio  and  Wisconsin.  The 
new  society  has  adopted  a  constitution  and  elected 
officers  and  seems  started  on  an  influential  career. 
It  is  organized  to  promote  the  interests  of  the  Inde- 
pendents in  the  states  named — for  toll-line  extension 
and  interchange  and  mutual  helpfulness  in  general, 
including  the  encouragement  of  the  building  of 
Independent  exchanges  in  the  large  cities  of  the 
territory  not  already  supplied,  as  Chicago,  Milwau- 
kee and  others — and  to  supplement  the  work  of  the 
national   association   in    the  Central   West. 

In  the  banquet,  which  was  a  feature  of  the  first 
day's  meeting,  there  was  regrettable  disorder.  When 
the  gathering  actually  proceeded  to  do  business  there 
was  a  spirited  debate  on  the  manner  of  organization, 
but  there  were  no  scenes  of  turbulence,  such  as  de- 
scribed by  imaginative  reporters  of  some  sensational 
daily  newspapers  in  Chicago.  Telephone  men  should 
not  be  misled  by  these  reports.  They  can  rely  on 
the  accuracy  of  the  full,  though  condensed,  report 
of  the  meeting  in  this  issue  of  the  Western  Elec- 
trician. The  meeting  was  a  large  and  enthusiastic 
one,  and  the  association,  under  the  guidance  of 
Mr.  Raney,  starts  off  with  the  prospect  of  success. 


Somewhat  startling  at  first  glance  is  the  daily- 
newspaper  statement  that  a  recently  issued  directory 
of  the  Sunset  Telephone  and  Telegraph  company, 
operating  on  the  Pacific  coast,  has  the  following: 
"All  the  stations  of  the  Pacific  States  and  Sunset 
Telephone  and  Telegraph  companies  are  being 
equipped  as  rapidly  as  possible  with  Morse  telegraph 
instruments  in  order  that  a  regular  telegraph  busi- 
ness may  be  done  over  the  lines  of  the  companies. 
Telegrams  should  be  accepted  by  all  agents  and 
employes  whenever  offered  for  transmission.  If 
there  are  no  telegraph  instruments  at  your  office, 
the  message  will  be  telephoned  to  the  nearest  office 
equipped  with  instruments,  so  that  it  may  be  for- 
warded by  telegraph  from  there  to  its  destination. 
All  employes  are  particularly  cautioned  against  re- 
fusing to  accept  any  such  messages." 

This  looks  to  the  casual  reader  as  though  the 
often-hinted  break  between  the  telegraph  companies 
on  the  one  hand  and  the  Bell  telephone  companies 
on  the  other  might  be  at  hand.  The  fact  is,  how- 
ever, that  the  two  Bell  telephone  companies  on  the 
Pacific  Slope  reach  many  isolated  towns  without 
telegraphic  facilities.  ,  Written  messages  are  ac- 
cepted where  offered;  but  it  is  not  believed  that 
the  telegraphic  service  is  introduced  in  any  com- 
petitive sense.  Furthermore,  the  American  Tele- 
phone and  Telegraph  company  does  not.  we  believe, 
own  a  controlling  interest  in  the  Sunset  company, 
although  it  does  in  the  Pacific  States  Telephone 
and  Telegraph  company.  So  long  as  the  parent  or 
long-distance  company  does  not  itself  engage  in 
telegraphing  on  a  commercial  scale,  the  telegraph 
companies  can  look  on  the  telegraphing  irom  nc)n- 
competitive  points  by  Bell  licensee  companies  with 
comparative  indifference. 
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INTERSTATE     INDEPENDENT    TELEPHONE    ASSOCIATION. 


In  number  o£  actual  exchange  operators  in  at- 
tendance, in  enthusiasm  and  in  practical  work  accom- 
plished, the  Chicago  telephone  convention  of  April 
gth,  lOth  and  nth  was  perhaps  the  most  successful 
telephone  meeting  ever  held.  The  Sherman  House 
was  the  scene  of  the  gathering,  and  about  500  tele- 
phone men  were  in  attendance.  Of  these  at  least 
250  were  practical  exchange  operators ;  the  remainder 
were  manufacturer  and  dealers  andrepresentatives  of 
the  electrical  press.  The  upshot  of  the  gathering 
was  the  formation  of  the  Interstate  Independent  Tele- 
phone association,  embracing  the  states  of  Kentucky, 
Illinois,  Indiana,  Iowa,  Michigan,  Missouri,  Minne- 
sota, Ohio  and  Wisconsin.  The  new  association 
promises   to  be  useful  and  influential. 

Some  of  Those  Present. 

An  incomplete  list  of  the  more  prominent  tele- 
phone men  present  contains  the  following  names : 
Richard  \'alentine,  Janesville,  Wis. ;  John  A.  Arm- 
strong, Louisville ;  Dr.  I.  A.  Lumpkin,  Mattoon,  111. ; 
W.  B.  Burke,  Decatur,  III;  L.  A.  Frazee,  Conners- 
ville.  Ind. ;  J.  O.  Parker,  Evansville.  Ind.;  Hugh 
Dougherty,  Bluflton,  Ind. ;  Dr.  H.  S.  Herr,  Ottumwa, 
Iowa;  H.  C.  Raney,  Fairfield,  Iowa:  George  N. 
Bandy,  Pero'.  Iowa;  R.  F.  Johnson,  Saginaw, 
Mich. ;  W.  J.  Bell,  Baraboo,  Wis. ;  H.  D.  Critchfield, 
Mount  Vernon,  Ohio;  C.  E.  Stinson,  Rochester, 
N.  Y. ;  J.  H.  Teachout,  Des  Moines ;  .A.  D.  Presson, 
Iowa  City;  W.  H.  Durin,  Cedar  Rapids;  Theodore 
Gary,  Macon,  Mo. ;  Mr.  Kennedy,  Kirksville.  Mo. ; 
A.  B.  Conklin,  Aurora,  111.;  A.  L.  Hutchinson,  Wey- 
auwega.  Wis.:  J.  B.  Ware,  Detroit,  Mich.;  E.  M. 
Coleman,  Louisville,  Ky. ;  Ed.  L.  Barber,  Wau- 
seon,  Ohio ;  J.  C.  Harper,  Madison,  Wis. ;  J.  C. 
Joslvn.  Svcamore,  111. ;  J.  H.  Parrish,  Owensboro, 
Kv.i  F.  B.  Ufer,  Huntington,  W.  Va. ;  C.  H.  Wal- 
lis.  St.  Louis,  Mo.;  P.  C.  Burns,  Alfred  Stromberg, 
Kempster  B.  Miller,  E.  B.  Overshiner,  J.  E.  Keelyn, 
C.  W.  Farr,  Henry  Shafer,  I.  J.  Kusel.  J.  G.  Nolen 
and  Frank  B.  Cook,  all  of  Chicago;  F.  F.  Sapp, 
Cleveland;  W.  E.  Doolittle,  Lafayette,  Ind. 
President  H.  C.  Raney. 

Henry  Clay  Raney,  the  first  president  of  the  In- 
terstate Independent  Telephone  association,  is  a  resi- 
dent of  Fairfield,  Iowa,  where  he  is  a  practicing 
lawyer  and  president  of  the  Jefferson  County  Tele- 
phone company.  He  was  born  in  Jefferson  County, 
Iowa,  in  December,  1856,  and  has  always  lived  in 
Fairfield  or  its  immediate  vicinity.  He  was  edu- 
cated in  the  schools  of  his  native  county  and  in 
Parsons  College.  Fairfield,  from  which  he  graduated 
as  a  member  of  the  first  class  turned  out  by  the 
institution.  He  took  up  the  study  of  law  and  was 
admitted  to  the  bar  in  1SS4.  He  has  since  practiced 
his  profession  in  Fairfield  and  is  now  a  member  of 
the  firm  of'Raney  &  Simmons.  Seven  years  ago  Mr. 
Raney  became  interested  in  the  telephone  movement 
and  organized  the  Jeft'erson  County  Telephone  com- 
pany, in  which  he  is  a  large  stockholder  and  of 
which  he  is  president.  This  company  operates  125 
miles  of  toll  line  and  is  in  a  flourishing  condition. 
Mr.  Raney  is  an  ex-president  of  the  Iowa  Independ- 
ent Telephone  association.  He  is  married  and  has 
three  children.  Mr.  Raney  is  a  characteristic  rep- 
resentative of  that  class  of  alert,  progressive  Ameri- 
can citizens  that  has  made  its  mark  in  the  upbuilding 
of  the  West.  He  «eems  to  be  well  qualified  to  be  the 
first  president  of   the  new   association. 

Preliminary  Meeting. 

The  large  meeting  hall  on  the  parlor  floor  of  the 
Sherman  House  was  completely  filled  at  three  o'clock 
on  Wednesdav  afternoon,  when  Dr.  I.  A.  Lumpkin 
of  Mattoon,  ill.,  the  president  of  the  Illinois  Tele- 
phone association,  called  the  assembled  telephone 
men  to  order  for  their  first  meeting.  Many  promi- 
nent Independents  were  in  the  assemblage,  and  the 
gathering  was  truly  representative  of  the  Independ- 
ent exchange  operators  of  the   Central  West. 

After  some  preliminary  announcements  Dr.  Lump- 
kin made  the   following   introductory  address : 

De.  Lumpkin's  Address. 

I  greet  you  and  bid  you  welcome  to  this,  our 
first  large  meeting.  As  an  owner  and  operator  in 
the  Independent  field  and  as  president  of  the  Illi- 
nois Telephone  association,  it  has  been  my  pleasure 
to  come  in  contact  with  a  great  many  men  engaged 
in  the  same  pursuit  in  life,  and  I  have  found  that 
t'-'T-e  is  a  general  feeling  among  all  those  with 
whom  I  have  conversed  that  great  good  may  come 
to  us  all  through  these  social  gatherings. 

The  Independent  telephone  business  has  grown 
so  rapidly  since  the  Bell  patents  expired  that  ve 
are  unable  to  keep  pace  with  its  progress,  and  many 
who  did  not  join  this  great  army  until  late  in  its 
onward  march,  being  very  anxious  to  cover  as  much 
territorv  as"  possible,  seem  to  forget  the  rights  of 
others,  and  are  paralleling  our  lines  in  many  places 
through  the  country.  Even  the  second  Independent 
exchange  has  been  built  in  some  cities.  These  con- 
ditions should  not  exist,  and  I  am  led  tn  believe 
that  they  can  best  be  overcome  by  these  gatherings, 
which  also  accomplish  great  benefit  bv  discussion 
of  various  subjects  in  which  we  are  all  deeply  in- 
terested. 

At  the  earnest  request  of  the  owners  and  oper- 
ators of  many  exchanges  in  this  and  the  adjoining 


states,  I  was  asked  to  take  an  active  part  in  the 
formation  of  this  association.  In  order  that  this 
meeting  might  be  a  grand  success,  I  came  to  Chicago 
several  weeks  ago,  and,  in  company  with  the  rest 
of  the  committee,  called  upon  and  asked  the  manu- 
facturers and  supply  men  if  they  would  not  con- 
tribute to  a  fund  to  entertain  at  a  banquet  the  ex- 
change men  who  came  to  this  meeting.  They  as- 
sured me  that  it  would  be  a  pleasure  for  them  to 
do  so,  and  their  generosity  is  exemplified  by  their 
liberal  donations,  and  to-night  we  will  meet  around 
the  festive  board  and  drink  to  the  health  of  our 
hosts  and  the  continued  prosperity  of  the  Independ- 
ent telephone  movement. 

When  the  Bell  patents  had  expired  and  the  Inde- 
pendent people  were  permitted  to  enter  the  field,  the 
moneyed  interests  of  this  country  had  no  faith  in 
our  success  and  would  always  turn  a  deaf  ear  to 
our  appeals  for  money  to  carry  forward  our  great 
and  growing  industry.  But  now,  what  a  change ! 
Scarcely  a  day  passes  that  some  inquiry  is  not  re- 
ceived as  to  the  value  of  some  Independent  prop- 
erty, and  our  securities  are  now  asked  for  by  the 
best  financiers   of  the   country. 

\\'hat  is  the  object  of  this  meeting  here  in  Chicago 
to-day?  is  a  question  I  have  often  been  asked.  It 
is  simply  a  meeting  in  the  mutual  interest  of  the 
states  here  represented,  and  to  bring  them  into 
closer  alliance  one  with  the  other,  to  the  end  that 
these  meetings  may  be  the  cause  of  forming  some 
plan   whereby  long-distance   toll  lines   may  soon  be 
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built  from  Chicago  to  the  several  states  represented 
here  to-day.  It  is  a  fact  that  these  public  gatherings 
attract  the  attention  of  the  public  and,  like  the  press 
of  our  country,  have  much  to  do  with  the  forming 
of  public  sentiment.  In  this  way  it  is  possible  to 
reach  the  ear  of  the  mayor  and  City  Council  of 
this  city  and  obtain  a  franchise,  after  which  the 
money  would  soon  be  raised  to  build  an  exchange 
here. 

The  Interstate  Independent  Telephone  association 
was  temporarily  organized  at  a  meeting  held  in  Chi- 
cago in  January,  1902,  and  a  temporary  presiding 
officer  and  secretary  selected.  This  meeting  was  the 
result  of  a  strongly  expressed  desire  on.  the  part 
of  the  Independent  telephone  men  from  Illinois  and 
adjoining  states  to  get  in  closer  touch  with  the  work 
being  done  by  the  different  exchange  companies  op- 
erating throughout  the   territory. 

An  interstate  association,  whose  membership  shall 
be  limited  to  Illinois  and  adjoining  states,  meeting 
semi-annually  in  Chicago,  and  working  in  harmony, 
must  necessarily  result  in  great  good  to  the  Inde- 
pendent telephone  cause. 

In  this  first  prominent  gathering  very  little  work 
can  be  accomplished  other  than  of  a  preliminary 
character.  The  election  of  permanent  officers,  the 
appointment  of  committees  on  by-laws  and  con- 
stitution, exchange  management,  line  construction, 
membership,  the  election  of  an  advisory  board,  the 
appointment  of  delegates  to  the  national  convention, 
together  with  an  outline  of  the  work  to  be  under- 
taken by  the  various  committees  pursuant  to  the 
next  regular  meeting  in  Chicago  in  October  next, 
will  constitute  the  regular  business  of  the  associa- 
tion, and  will  cover  all  that  can  be  reasonably  ac- 
complished. 

The  committee  on  arrangements,  acting  in  pursu- 
ance with  instructions  and  the  unanimous  vote_  of 
the  representatives  present  at  the  January  meeting, 
has  arranged  a  programme,  both  instructive  and 
interesting.  Papers  and  addresses  will  be  distrib- 
uted throughout  the  convention,  with  a  view  to 
diversifying  the  regular  business  routine,  and  at  the 
game  time   the  work  of  organization   will   not  be 


interfered  with.  The  fact  that  visitors  and 
delegates  are  brought  into  close  touch  with  each 
other  should  insure  a  harmonious  gathering,  and 
much  good  should  result  from  this  meeting. 

It  is  earnestly  requested  that  personal  differences 
of  opinion  will  not  be  discussed  at  this  meeting, 
and  that  too  much  time  will  not  be  wasted  in 
lengthy  talks  and  the  exploiting  of  hobbies.  Time 
does  not  permit  of  this,  and  the  more  earnest  work 
of  the  convention  will  be  interfered  with  if  the 
regular  programme  is  not  practically  carried  out. 
During  the  convention  the  matter  of  toll-line  rates 
and  line  construction  may  to  some  extent  be  taken 
up.  Methods  of  exchange  operation,  as  handled  in 
Jifl'erent  parts  of  the  territory,  will  also  be  discussed 
to  some  extent,  and  will  be  of  interest. 

The  work  of  the  association  for  the  next  few 
months  will  rest  largely  with  the  committees  ap- 
pointed, and  who  should  be  thoroughly  instructed 
as  to  the  work  in  hand  pending  the  next  semi-an- 
nual meeting. 

It  is  earnestly  hoped  that  members  of  the  associa- 
tion and  visitors  will  return  to  their  homes  after 
this  convention  thoroughly  impressed  with  .the  great- 
ness of  the  undertaking  and  the  benefits  which  can 
be  derived  from  a  properly  organized  association. 

It  is  not  the  intention  of  this  association  to  take 
up  the  question  of  legal  battles,  nor  to  work  outside 
of  the  territory  selected.  It  has  been  recognized 
by  prominent  telephone  men  for  some  time  that  the 
central  states  have  been  working  along  different 
lines,  and  that  by  co-operation  the  work  of  Inde- 
pendent telephony  can  be  so  materially  strengthened 
that  Chicago,  as  a  common  center,  may  eventually 
come  into  the  field  with  an  Independent  telephone 
system,  the  benefits  of  which  no  Independent  tele- 
phone operator   can  fail  to  appreciate. 

Anticipating  the  impossibility  of  securing  the  best 
material  in  the  matter  of  the  election  of  officers,  if 
hurriedly  taken  up  in  open  convention,  at  which 
many  would  be  in  attendance,  who  necessarily,  for 
many  causes,  could  not  interest  themselves  directly 
in  its  more  complete  organization,  delegate  badges 
will  be  issued  at  the  committee  room  during  this 
afternoon  and  evening  and  to-morrow  morning. 
These  badges  constitute  a  voting  membership  A.nd 
as  a  small  sum  will  be  necessary  in  the  treasury  to 
defray  incidental  expenses  of  the  committee  during 
its  work,  the  membership  fee,  entitling  the  holder 
to  a  voting  membership  in  the  association  for  the 
next  six  months,  has  been  placed  at  $2. 

The  committee  selected  to  entertain  visitors,  map 
out  a  programme,  complete  arrangements,  secure 
concessions  from  the  railway  traffic  bureau  and  re- 
duced rates  at  the  hotel,  is  composed  of  men  rep- 
resenting telephone  manufacturers,  electrical  supply 
dealers,  telephone-exchange  interests,  and  the  elec- 
trical press.  The  committee  has  acted  as  a  unit, 
having  in  mind  the  common  good  of  all.  From  the 
one  fact  that  the  members  of  the  committee  are 
busy  men,  some  part  of  the  work  has  been  neces- 
sarily hurried,  and  if  a  few  errors  in  judgment  ap- 
pear, it  is  sincerely  honed  that  the  convention  will 
be  charitable  in  its  verdict. 

When  I  commenced  the  preliminary  work  of  or-' 
ganizing  this  association,  it  was  my  intention  to 
give  much  more  time  to  its  successful  conclusion, 
but  a  month  a.go  I  was  attacked  with  rheumatism 
and  my  sufferings  were  so  great  that  I  was  com- 
pelled to  go  to  Hot  Springs  for  relief,  where  I  re- 
mained until  last  Sunday,  leaving  all  the  work  to 
be  done  by  my  associates  on  the  committee — H.  B. 
TV^cMeal,  J.  J.  Nate,  W.  B.  Burke  and  S.  A.  Dins- 
more — to  whom  too  much  praise  cannot  be  given 
for  the  faithful  performance^  of  the  duty  imposed 
upon   them   at   our  meeting   in   Januap'. 

With  this  brief  address,  our  meeting  will  now 
-•--ri  adiourned,  and  the  rest  of  the  afternoon  will 
be  devoted  to  the  inspection  of  the  products  of  the 
different  manufacturers  and  exhibitors  represented 
here   to-day. 

A  hearty  burst  of  apnlause  followed  the  reading 
of  the  address.  The  first  session  was  then  ad- 
journed. 

Illinois   Telephone   Association. 

Immediately  after  the  Wednesday  afternoon  ses- 
sion the  Illinois  Telenhone  association  held  a  meet- 
ing in  the  ladies'  parlor  of  the  hotel.  These  ofRcers 
were  elected :  President.  Manford  Savase,  Cham- 
paign;  vice-president,  E.  M.  Harwood.  Shelbvville; 
secretary.  L.  C.  Schwerdtfe.ger.  Lincoln :  treasurer. 
G.  W.  Hue'hes,  Hume.  A  committee  was  appointed 
io  revise  the  constitution  and  by-laws.  It  consists 
of  E.  D.  Gbndon  of  Pittsfield.  B.  F.  Wasson  of 
Clinton  and  P.  M.  Warner  of  Rossville.  The  presi- 
dent and  secretary  were  authorized  to  issue  a  call 
for  the  next  meeting. 

The   Banquet. 

Some  400  telephone  men  sat  down  to  the  com- 
nlimentary  banquet  tendered  the  visitors  by  the 
Indenendent  telenhone  manufacturers  and  dealers  at 
ii'-^  Sherman  House  on  Wednesdav  evening.  The 
dinner  was  a  good  one  and  was  enlivened  with  mu- 
sic. J.  J.  Nate  was  the  toastmaster.  Recrrets  were 
read  from  Senator  Mason.  Governor  Yates  and 
Mayor  Harrison.  Mr.  Nate  sooke  of  the  Importance 
of  the  movement  for  a  western  interstate  association, 
which  had-  resulted,  he  said.  In  the  largest  telenhone 
convention  ever  held.  He  explained  the  system 
of  voting  at  the  meeting  next  day,  one  vote  being 
allowed  for  each   exchange.    On  motion  of  W,  E, 
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DooHttle  a  vote  of  thanks  was  tendered  to  H.  B. 
McMcal,  J.  J.  Nate,  S.  A.  Dinsraore,  Dr.  I.  A.  Lump- 
kin and  \V.  B.  Burke,  the  members  of  the  com- 
mittee which  had  so  cflfectually  arranged  for  the 
convention.  Toasts  were  responded  to  by  Fiank  G. 
Jones  of  Chicago,  C.  E.  Stinson  of  Rochester,  N.  Y.. 
S.  Schwarzschild  of  Rochester,  Dr.  Lumpkin  and 
others.  Dr.  Lumpkin  related  the  history  of  the 
movement  rcsuUing  in  the  meeting.  He  said  that 
■  Chicago  was  the  center  of  the  universe,  so  far  as 
the  telephone  is  concerned. 

A  banquet  for  tlie  ladies,  nearly  30  in  number,  was 
sen-cd  at  the  same  time  as  the  men's  dinner.  Mrs. 
George  A.   Briggs  acted  as  toastmistress. 

Thuksd.vv  Morning  Session. 

The  delegates  and  visitors  were  late  in  assembling 
on  Thursday  morning.  The  first  thing  on  the  pro- 
gramme was  the  reading  of  a  paper  by  Dr.  C.  F. 
Bennett  of  Waterloo,  Iowa.  Dr.  Bennett  took  for 
his  subject  "The  Future  of  the  Business  Part  of 
Telephoning."  He  was  eminently  practical  in  his 
suggestions  and  was  followed  by  Richard  Valentine 
of  Wisconsin,  president  of  the  Wisconsin  associa- 
tion, who  told  of  "The  Telephone  Situation  in 
Wisconsin."  Mr.  Valentine  took  strong  ground 
against  "the  B'ell  toll-line  proposition."  He  also 
favored  consolidation  of  the  small  companies  into 
one  strong  company  in  each  state. 

H.  C.  Raney  of  Fairfield.  Iowa,  then  read  his  paper 
entitled  "The  Future  of  the  Independent  Telephone 
Movement    From    the    Operator's    Viewpoint."     Mr. 


ofiicers.  Some  of  the  delegates  wanted  the  nomina- 
tions and  election  made  in  open  convention.  Mr. 
Bandy  and  Mr.  Rancy  of  Iowa  supported  the  nomi- 
naling-commiltee  idea  of  the  Bandy  resolution. 
They  said  the  outside  slates  (meaning  outside  of 
Illinois)  should  have  fair  treatment.  J.  J.  Nate  of 
tlie  local  committee  said  the  action  of  the  morning 
was  premature.  He  was  opposed  to  a  nominating 
committee.  Richard  Valentine  of  Janesville  said 
Wisconsin  would  sland  by  Iowa.  Wisconsin  didn't 
care  whether  the  president  used  Slromberg-Carlson 
apparatus  or  Kellogg  apparatus  {.referring  to  man- 
ufacturers' inOuencc).  Mr.  Slusser  of  Chicago 
thought  that  the  action  of  the  convention  in  the 
morning  was  out  of  order.  Dr.  Bennett  of  Waterloo, 
Iowa,  said  that  no  slate  had  a  right  to  dictate;  the 
investment  represented  should  dictate.  He  brought 
up  the  question  of  the  relation  of  the  Interstate 
association  to  the  national  organization.  Dr. 
Lumpkin  then  spoke,  Mr.  Valentine  taking  the  chair. 
He  (Dr.  Lumpkin)  was  not  the  representative  of 
any  manufacturer.  Illinois  was  in  0  position  to 
carry  the  election,  but  it  should  treat  its  neighboring 
states  with  courtesy.  E.  B.  Overshiner  of  Chicago 
said  that  a  certain  manufacturer  had  an  ax  to  grind. 
The  association  should  have  a  man  as  president  who 
had  no  ax  to  grind.  The  question  of  reconsidering 
the  Bandy  resolution  was  then  put  to  a  vote,  and 
the  motion  to  reconsider  was  lost  by  17  ayes  to  23 
noes.  The  nominating-committee  plan  was  thus  al- 
lowed to   stand. 

A  recess  was  then  taken  while  the  committees  on 


Raney  of  Iowa,  Ware  of  Michigan  and  Hutchinson 
of  Wisconsin,  was  appointed  to  prepare  a  constitution 
and  set  of  by-laws,  reporting  to  the  main  committee 
at  9  a.  m.  the  next  day,  before  the  morning  session. 
H.  R.  Conklin  of  Aurora,  111.,  read  a  paper  on 
"Public  Confidence  in  the  Independent  Movement^' 
and  tiicn  adjournment  was  taken  for  the  day. 

Frid.'\y   Morning. 

On  Friday  morning  the  subject  of  electing  dele 
gates  to  the  national  convention  was  taken  up  and 
passed  without  action.  W.  H.  Crumb  of  Chicago 
read  a  paper   on   "Exchange    Construction." 

J.  B.  Ware  reported  from  the  committee  on  con- 
stitution and  by-laws.  He  read  a  proposed  consti- 
tution,  which,   as   adopted,    reads   as    follows; 

Constitution. 

Name. — Interstate  Independent  Telephone  .A-Sso 
elation. 

The  Object. — To  promote  the  welfare  and  interests 
of  the  Independent  telephone  companies  operating 
in  the  states  of  Illinois,  Indiana.  Iowa,  Kentucky, 
Michigan,  Missouri,  Minnesota,  Ohio  and  Wiscon- 
sin, and  to  co-operate  with  and  assist  the  Independ- 
ent Telephone  Association  of  the  United  States  of 
America  in  its  undertakings  in  the  general  Inde- 
pendent  telephone  interests. 

Section  i.  Membership. — Each  operating  Inde- 
pendent telephone  company  is  entitled  to  become  a 
member  of  the  association  upon  the  payment  of  $5, 
and  to  one  vote  at  the  meetings  of  the  association, 


Raney  also  advocated  consolidation.  L.  A.  Frazee 
of  Connersville,  Ind.,  the  president  of  the  Indiana 
association,  reported  on  "The  Telephone  Situation 
in  Indiana."  Mr.  Frazee  gave  an  interesting  account 
of  the  trials  of  the  early  days  of  the  Independent 
movement.  He  spoke  a  good  word  for  the  national 
association  and  for  the  manufacturers,  for  their 
stout  legal  battles  against  the  former  Bell  monopoly. 
He  also  showed  the  great  preponderance  of  Inde- 
pendent telephones  in  Indiana.  Still  the  Independ- 
ents had  many  problems  to  solve.  Mr.  Frazee  dis- 
cussed the  farmer-line  situation,  detailing  the  method 
followed  by  his  company.  He  expressed  himself  as 
in  favor  of  fiat  rates,  because  they  were  what  the 
patrons  demanded,  and  the  Independents  must  keep 
clo.!;e  to  the  people. 

E.  M.  Coleman  of  Louisville,  Ky.,  then  made  a 
brief  address.  He  gave  the  history  of  the  Louisville 
Home  Telephone  company,  which,  he  said,  had  5.500 
five-year  contracts  a  month  before  it  was  ready  to 
give  service.  Mr.  Coleman  is  a  very  enthusiastic 
Independent:  he  said  he  didn't  want  a  "softer  snap" 
than  to  "tackle"  the  Bell  Telephone  company.  But 
he  had   no  use  for  a  traitor  or  a   straw  concern. 

George  N.  Bandy  of  Perry.  Iowa,  moved  the 
adoption  of  a  resolution  that  each  state  represented 
name  two  members  of  a  committee  on  constitution 
and  by-laws  and  also  two  members  of  a  committee 
on  permanent  organization,  this  committee  to  select 
a  president,  vice-president,  secretary  and  treasurer. 
The  resolution  also  provided  for  an  executive  com- 
mittee composed  of  one  member  from  each  state 
represented,  this  committee  to  be  selected  by  the 
representatives  from  the  states.  This  resolution  was 
adopted  unanimously.  It  was  introduced  and  passed 
to  head  ofif  the  activity  of  the  manufacturers  in  the 
Dolitics  of  the  potential  organization,  which  had 
begun  to  be  manifest,   it  was  thought. 

Thursday  Afternoon  Session. 

At  the  afternoon  session  J.  C.  Joslyn  of 'Sycamore, 
111.,  moved  that  the  vote  on  the  Bandy  resolution 
adopted  In  the  morning  be  reconsidered.  This 
brought  about  a  debate  on  the  manner  of  electing 


INTERSTATE   TELEPHONE   CONVENTION    BANQUET    AT    CHICAGO. 

permanent  organization  and  on  constitution  and  by- 
laws   were    named,   as    follows : 

Permanent  organization — Kentucky,  H.  K.  Cole  of 
Owensboro  and  E.  M.  Coleman  of  Louisville ;  Illi- 
nois, Thomas  Marshall  of  Keithsburg  and  Charles 
E.  Hull  of  Salem;  Indiana,  O.  Rex  of  North  Man- 
chester and  J.  O.  Parker  of  Evansville;  Iowa, 
George  N.  Bandy  of  Perry  and  Dr.  H.  S.  Herr  of 
Ottumwa;  Michigan,  J.  B.  Ware  of  Detroit  and 
R.  F.  Johnson  of  Saginaw  ;  Missouri,  Theodore  Gary 
of  Macon  and  J.  W.  Layne  of  Carthage;  Wisconsin. 
Richard  Valentine  of  Janesville  and  H.  C.  Winter 
of  Madison. 

Constitution  and  by-laws — Kentucky,  John  A. 
Armstrong  of  Louisville  and  James  H.  Parrish  of 
Owensboro;  Illinois.  E.  R.  Conklin  of  Aurora  and 
B..  F.  Wasson  of  Clinton  ;  Indiana,  O.  Rex  of  North 
Manchester  and  J.  O.  Parker  of  Evansville;  Iowa. 
H.  C.  Raney  of  Fairfield  and  C.  F.  Bennett  of  Water- 
loo; Michigan,  J.  B.  Ware  of  Detroit  and  R.  F. 
Johnson  of  Saginaw:  Missouri.  Theodore  Gary  of 
Macon  and  J.  W.  Layne  of  Carthage;  Wisconsin. 
W.  J.  Bell  of  Baraboo  and  A.  L.  Hutchinson  of 
Weyauwega. 

Election  of  Officers. 

After  retiring  for  consultation  the  committee  on 
permanent  organization  reported  this  list  of  officers: 

President — H.  C.  Raney,  Fairfield,  Iowa. 

Vice-president — Dr.   I.  A.   Lumpkin,   Mattoon,   111. 

Secretary — E.    M.    Coleman.   Louisville.   Ky. 

Treasurer — J.  C.  Harper,  Madison,  Wis. 

The  officers   named  were  unanimously  elected. 

President  Raney  was  introduced  by  Dr.  Lumpkin 
and  made  a  pleasant  speech  of  acceptance.  He  had 
been  in  the  Independent  telephone  business  for  about 
seven  years  and  had  seen  It  grow  to  success.  He 
would  devote  his  best  efforts  to  the  success  of  the 
Interstate  Telephone  association.  Dr.  Lumpkin  also 
spoke  briefly. 

The  committee  on  constitution  and  by-laws  re- 
ported organization  by  the  election  of  Hutchinson 
of  Wisconsin  as  chairman  and  Bennett  of  Iowa  as 
secretary.    A  sub-committee  of  three,  consisting  of 


but  may  send  as  many  representatives  of  the  com- 
pany as  it  may  desire. 

Manufacturers  and  supply  dealers  may  become 
associate  members  on  the  payment  of  $5,  but  shall 
not  be  entitled  to  vote  at  any  meeting  of  the  asso- 
ciation. 

Sec.  2.  Meetings. — Annual  meetings  of  the  associa- 
tion shall  be  held  in  December  of  each  year,  at  such 
time  and  place  as  the  executive  committee  may  de- 
termine. 

Sec  3.  Officers. — Shall  be  a  president,  a  vice-presi- 
dent, a  secretary  and  a  treasurer,  each  elected  for 
a  term  of  one  year  and  until  their  successors  are 
elected  ;  shall  perform  the  duties  usual  to  such  offi- 
cers. The  officers  shall  be  nominated  by  a  special 
committee  from  each  state,  appointed  in  each  case 
by  the  delegates  of  each  state,  and  shall  be  elected 
by  a  majority  of  votes.  Officers  shall  not  be  elected 
or  hold  office  two  consecutive  terms,  except  in  case 
of  the  secretary. 

Sec.  4.  Salaries. — No  officer  shall  receive  a  salary, 
except  the  secretary,  who  may  be  paid  such  com- 
pensation as  the  executive  committee  may  determine. 

Sec.  5.  Executive  Committee. — The  executive  com- 
mittee shall  consist  of  one  person  from  each  state 
represented  in  the  association,  and  shall  be  elected 
at  each  annual  meeting  by  the  representatives  of 
each  state  selecting  their  own  member.  The  executive 
committee  shall  have  full  powers  between  meetings 
of  the  association. 

Sec.  6.  Dues. — The  annual  dues  shall  be  $5  per 
member,   active  and  associate. 

Sec.  7.  Quorum. — A  quorum  of  the  association 
shall  consist  of  not  less  than  15  active  members, 
from  at  least  a  majority  of  the  states  in  the  asso- 
ciation. 

A  majority  of  the  executive  committee  shall  con- 
stitute its  quorum,  and  at  least  10  days'  written 
notice  shall  be  given  by  mail  to  each  member  by 
the  secretary.  Meetings  may  be  called  at  any  time 
on  request  of  two  members  of  the  committee. 

Sec.  8.  These  articles  may  be  amended  at  any 
regular  meeting  of  the  association,  notice  of  such 
amendment   to   be  published  at   least   twice  in   two 
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electrical  magazines  published  in  Chicago,  within 
60  days  preceding  such  meeting,  and  such  amend- 
ments can  be  adopted  by  a  two-thirds  vote  of  the 
members  present. 

General   Business. 

The  constitution  was  discussed  section  by  section. 
Tliere  was  some  discussion  on  the  proposal  to  add 
Minnesota  and  Ohio  to  the  original  seven  states  con- 
templated in  the  call  of  the  local  committee,  and 
this  was  done.  With  some  other  trifling  corrections 
the  constitution  was  then  adopted  as  a  whole. 

A  greatly  exaggerated  report  of  the  debate  of 
Thursday  on  the  organization  question  having  ap- 
peared in  a  Chicago  morning  newspaper,  the  rela- 
tions of  the  new  association  to  the  press  were 
warmly-  discussed.  Finally  the  whole  subject  was 
left  to  a  committee,  to  he  appointed  later,  which 
shall  prepare  a  statement  for  publication  in  the 
daili^   newspapers. 

J.  J.  Nate  reported  from  the  local  committee  that 
there  were  324  telephone  signatures  on  the  register 
and  that  at  least  300  more  were  in  attendance. 
Four  hundred  and  fifty  banquet  tickets  were  issued. 

It  was  stated  that  membership  in  the  new  asso- 
ciation could  be  secured  by  signing  the  constitution 
and  paying  the  annual  fee  of  $5. 

The  executive  committee  was  constituted  as  fol- 
lows :  Illinois,  Charles  E.  Hull  of  Salem :  Indiana, 
L.  A.  Frazee  of  Connersville ;  Iowa.  George  N. 
Bandy  of  Perry;  Kentucky,  H.  K.  Cole  of  Owens- 


WESTERN    ELECTRICIAN 

Convention  Notes. 

John  H.  Fowler,  the  pole  man,  should  have  put 
m   an    appearance. 

Mr.  Hammond  of  the  American  Electrical  Works 
was  in  constant  attendance. 

Frank  E.  Bell,  telephone  promoter,  made  many 
new   friends   at  the  convention. 

C.  H.  Hanson,  die,  stencil  and  name-plate  maker, 
was    represented    by    Walter    J.    Powers. 

J.  H.  Bunnell  &  Co.  of  New  York  city  were  pres- 
ent in  the  person  of  V.  C.  Grace,  but  made  no  ex- 
hibit. 

Telephone  Promoter  H.  A.  Coit  of  St.  Louis — 
where  was  he?  He  should  have  been  at  the  con- 
vention. 

Bristol,  R.  I.,  came  to  the  front  in  the  person  of 
P.  F.  Lyons,  representing  the  National  India  Rub- 
ber company. 

D.  M.  Fulmer,  president  of  the  Fulmer  Lumber 
company,  Florence,  Wis.,  was  on  hand  to  talk  "Ful- 
mer'"  cedar  poles. 

There  should  be  no  electric-light  or  telephone 
convention  without  Ernest  L.  Clark,  but  such  was 
the   case   this    time. 

W.  H.  Crumb  of  W.  H.  Crumb  &  Co.  was  at  the 


^^".    A,  Caldwell,  superintendent  of  construction,  and 
W.  H.  Rogers. 

Milwaukee  is  talked  of  as  the  scene  of  the  con- 
vention of  the  national  association — the  Indepen- 
dent Telephone  Association  of  the  United  States — 
next   June. 

R.  E.  Lucas  of  the  Indiana  Rubber  and  Insulated 

Wire     company,     Jonesboro,  Ind.,     drifted     in     on 

Wednesday  morning  and  was  one  of  the  most  wel- 
come guests. 

W.  O.  Meissner,  president  of  the  Acme  Electric 
company,  Chicago,  and  Secretary  Walsh  explained 
the  merits  of  the  Acme  apparatus  to  many  interested 
telephone    men. 

Where  was  Lindsley  of  Lindsley  Brothers  of 
Menominee,  Mich.?  He  gave  his  pledge  to  appear 
at  the  Sherman  House  gathering,  but  failed  to  put 
in   an   appearance. 

The  Central  Electric  company  sent  a  handsome 
representative  to  the  convention,  in  the  form  of  an 
unique  page  advertisement  of  a  transmitter  "backed 
up    with   Okonite   wire." 

Henry  M.  Fisk,  who  has  recently  entered  the  tele- 
phone business  through  the  organization  of  the  Fisk- 
Newhall  Telephone  Manufacturing  company,  was 
constantly  in  attendance. 

It  was  a  matter  of  regret  that  the  rush  of  business 
prevented  the  attendance  of  C.  H.  Worcester,  presi- 


El-ctric  Appl.aace  Company  and  W.  F.  Warnar. 
Chicago  Telephone  Supply  Company. 


2.     Telephone  Burglar  and  Fire-aUrm  Company. 
5.     American  Electric  Fuse  Company. 


Sterling  Electric  Company. 
Swedish-American  Telephone  Company, 
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boro;  Michigan,  J.  B.  Ware  of  Detroit;  Missouri, 
J.  W.  Layne  of  Carthage ;  Wisconsin,  A.  L.  Hutch- 
inson  of   We3-auwega. 

CoxcLUDiNG    Session. 

On  Friday  afternoon  President  Raney  announced 
the  press  committee  as  Dr.  I.  A.  Lumpkin  of  Mat- 
toon,  111.,  and  J.  J.  Nate  and  William  E.  Keily 
of  Chicago.  Resolutions  of  thanks  to  the  local 
committee  were  presented  by  Richard  Valentine  on 
behalf  of  a  committee  of  the  association  and  were 
gracefully  accepted  by  H.  B.  McMeal  of  the  local 
committee.  Dr.  H.  S.  Herr  of  Ottumwa,  Iowa, 
presented  a  'carefully  prepared  paper  on  "Cost  of 
Construction  and  Maintenance  of  Telephone 
Plants,"  which  w-as  read  by  J.  B.  Ware,  after  which 
Dr.  C.  F.  Bennett,  Mr.  Ware,  Richard  Valentine 
and  E.  M.  Coleman  discussed  the  subject  at  some 
length.  Mrs.  Brent,  who  operates  an  exchange  in 
El  Paso,  Texas,  made  some  interesting  remarks 
apropos  of  Dr.  Herr's  paper.  "Three  Problems 
and  Their  Solutions."  a  paper  written  fay  A.  L. 
Hutchinson,  was  read  b}'  title. 

Dr.  C.  F.  Bennett  of  AVaterloo,  Iowa,  put  before 
the  convention  the  question  "What  shall  be  the  at- 
titude of  this  association  to  the  five  and  lo-cent 
toll  men?"  A  committee  consisting  of  M.  Savage 
of  Champaign,  111.;  C.  F.  Bennett  of  Waterloo, 
Iowa;  J.  B.  Ware  of  Detroit.  Mich.;  Richard  Val- 
entine of  Janesville,  Wis. ;  J.  M.  Kennedy  of  Kirks- 
ville,  Mo.,  and  E.  M.  Coleman  of  Louisville,  Ky.. 
was  appointed  to  report  on  the  subject  at  the  next 
meeting. 

It  was  stated  that  there  was  a  prospect  of  an 
Independent  manufacturers'  association,  and  the 
question  of  the  attitude  of  the  Interstate  associa- 
tion toward  manufacturers  selling  to  companies  en- 
tering fields  already  occupied  by  Independents  was 
referred   to  it.     Adjournment  was  then  taken. 


convention    renewing    his    acquaintance    with    many 
of  the   telephone  men. 

Many  exchange  owners  using  the  E.  E.  Naugle 
Tie  company's  poles  were  heard  to  ask  for  the  genial 
representatives   of   that   company. 

"Better  Dividend  Payers,"  one  of  the  most  artistic 
pamphlets  of  the  convention,  was  designed  by  Sapp 
of  the   North  Electric  company. 

The  Monarch  Telephone  Manufacturing  company 
of  Cliicago  made  no  exhibit,  but  E.  E.  Yaxley  was 
on  hand  early  Wednesday  morning. 

A  fine  exhibit  of  the  American  Electric  Telephone 
company's  products  was  made  at  the  company's 
factory,    and   many  visitors   called  there. 

J.  A.  Russell  of  the  Hipwell  Manufacturing  com- 
pany of  Allegheny,  Pa.,  likewise  made  an  exhibit 
in  one  of  the  parlors.     Where  was  Hipwell? 

James  E.  Keelyn,  one  of  the  oldest  Independent 
telephone  manufacturers  in  the  business,  renewed 
old-time  acquaintances  during  the  convention. 

G.  A.  Knoche,  manager  of  the  telephone  depart- 
ment of  the  Western  Electrical  Supply  company  of 
St.  Louis,  was  on  hand  on  Thursday  morning. 

I-'.  V.  Ives,  manager  of  the  Chicago  office  of  the 
Akron  Mining,  Milling  and  Manufacturing  company, 
v.'as  on  hand  interesting  the  telephone  men  in  pole 
paint. 

The  American  Steel  and  Wire  company,  Chicago, 
distributed  literature  explaining  the  merits  of  its 
telephone  and  telegraph  wires.  E.  J.  Pietzcker  was 
in  attendance. 

The  Standard  Underground  Cable  company  of 
Pittsburg  made  an  attractive  exhibit.  The  company 
was  represented  by  J.  R.  Wiley,  Chicago  manager; 


dent   of  the   C.   H.    Worcester   company,    Marinette, 
\\  is.,   producer  of   cedar  poles. 

The  Williams-Abbott  Electric  company  came  to 
the  front  in  the  person  of  President  Sands  from 
Cleveland  and  the  Chicago  manager,  H.  C.  Dodge. 
This    company   made  no   exhibit. 

Secretary  F.  B.  Patton  of  the  Continental  Tele- 
phone Construction  company,  Chicago,  was  one  of 
the  most  popular  men  at  the  convention  and  ably 
looked  after  the  interests  of  his  company. 

The  American  Pin  company  of  Waterbury,  Conn., 
was  represented  at  the  convention  by  Albert  Barnes. 
This  company  manufactures  receiver  stands,  trans- 
mitter  arms   and   other    electrical   fixture   parts. 

The  J.  A.  Roebling's  Sons  company,  as  usual,  ap- 
peared in  the  person  of  Western  Manager  Bailey.  It 
is  safe  to  say  Mr.  Bailey  never  misses  an  electrical 
convention,    and   this   case  was   no   exception. 

Of  course,  George  W.  Conover  was  there.  Mr. 
Conover  has  for  several  years  been  acting  as  pur- 
chasing and  forwarding  agent  and  consulting  tele- 
phone engineer,  and  has  met  with  great  success 
in  this   special  business. 

One  of  the  most  welcome  guests  at  the  banquet 
was  Mr.  Valentine,  Sr.  It  is  not  often  that  Mr. 
Valentine  attends  a  social  electrical  gathering.  On 
this  occasion,  as  one  of  the  old-timers,  he  received 
a   most  cordial  welcome. 

Where  was  Mr.  Cuming  of  the  Central  Telephone 
and  Electric  company,  St  Louis?  Mr.  Cuming  was 
one  of  the  most  welcome  gentlemen  at  the  last  Cleve- 
land convention,  and  it  was  a  matter  of  great  regret 
that  he  could  not  this  time  attend. 

Manager  F.  M.  Pierce  of  the  Manhattan  Electrical 
Supply  company  followed  his  usual  custom    and  op- 
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peared  at  the  convention,  but  made  no  exhibit.  The 
Manhattan  company  is  doing  an  exceptionally  large 
tfleplione   business   at   the  present   time. 

\V.  V.  Sweeten,  general  manager  of  the  American 
Push  Button  Telephone  company,  came  on  from 
New  York,  and  made  an  interesting  display,  in 
company  with  the  Electric  Appliance  company,  in 
one  of  the  parlors  at  the   Sherman   House. 

Owing  to  the  fact  that  the  Columbia  Telephone 
Manufacturing  company  of  Chicago  is  moving  its 
factory  to  Ottawa,  Ohio,  no  exhibit  was  made  at  the 
convention.  A  number  of  delegates,  however,  ex- 
amined its  switchboard  and  system  at  its  factory. 

Of  course,  Electrical  Engineer  "Joe"  Williams  of 
Cleveland  w'as  on  hand  representing  his  institution, 
the  Williams  Electric  company.  Mr.  Williams  is 
one  of  those  popular  telephone  men  that  is  ever 
welcome  at  a  convention,  and  this  time  was  no  ex- 
ception. 

Wire  reels  found  an  able  exponent  in  the  person 
of  Henry  Edwin  Adams,  manager  of  the  sales  de- 
partment of  tlie  W.  G.  Nagel  Electric  company  of 
Toledo,  Ohio.  Mr.  Adams  exhibited  nothing  but 
reels,  but  these  ingenious  specialties  excited  much 
comment. 

General  Manager  Kresman  of  the  Griggs  Manu- 
facturing company  was  unable  to  appear  in  person, 
but  sent  as  a  representative  Mr.  Ford  of  his  com- 
pany.    This    company    manufactures    a    useful    tele- 


did  not  do  his  full  duty  at  this  convention ;  he  like- 
likewise  should  have  put  in  an  appearance.  As  some- 
one put  it,  however,  "a  inan  cannot  be  everywhere 
at  once."  He  would  have  been  warmly  welcomed, 
neveitheless. 

Secretary  and  Treasurer  William  M.  Smith  of  the 
Chicago  Insulated  Wire  company  was  on  hand 
throughout  the  convention  and  likewise  was  one 
of  the  most  welcome  guests  at  the  banquet.  His 
company  is  doing  a  large  business  with  telephone 
people,  and  Mr.  Smith  took  the  occasion  to  increase 
his    already    long   line    of    friends. 

The  exhibit  of  the  Chicago  Telephone  Supply 
company  of  Chicago  was  in  charge  of  G.  A. 
Briggs,  H.  C.  Randall  and  E.  A.  Petithory.  This 
company  made  a  display  of  bridging  telephones,  with 
a  variety  of  types  of  cabinets,  exchange  telephone 
and  desk  sets,  express  switchboards  and  a  line  .of 
various    other   telephone   specialties. 

Of  course,  Procunier  of  the  Moon  Manufacturing 
company  was  on  hand.  Mr.  Procunier  made  so  many 
friends  at  the  last  telephone  convention  that  he 
could  not  afford  to  be  absent  tliis  time.  The  Moon 
company,  however,  made  no  exhibit  beyond  its  fac- 
tory, which  was  visited  by  a  number  of  those  in- 
terested in   the  Moon  high-class   specialties. 

The  American  Electric  Fuse  company  was  there 
with  its  "Baby  Book"  and  also  a  very  complete  line 
of  its  electrical  specialties,  which  included  protectors. 


for  the  guests  and  delegates  attending  the  convention. 
A  temporary  stage  was  erected  at  one  end  of  the 
room,  upon  which  the  monologue,  singing  and  danc- 
ing performers  displaying  their  skill.  The  music 
was  furnished  by  a  full  orchestra,  and  the  entire 
entertainment  was  listened  to  and  enjoyed  by  an 
audience   of   about   400  people. 

Mr.  Sapp,  the  progressive  salesman  and  manager 
of  the  advertising  department  of  the  North  Electric 
company,  whose  work  has  contributed  so  largely  to 
the  success  of  the  North  company  of  Cleveland,  ap- 
peared on  Wednesday  morning.  Owing  to  a  slight 
indisposition  on  the  part  of  Secretary  and  Treasurer 
Steele  of  the  company,  Mr.  North  himself  could  not 
put  in  an  appearance.  The  North  company  made  no 
e.\l"iliil. 

That  popular  telephone  salesman,  P.  J.  Hertz,  took 
the  present  occasion  to  remind  people  that  he  has 
changed  his  connection  from  the  Stromberg-Carlson 
company  to  tlie  Eureka  Electric  company.  Mr.  Hertz 
is  one  of  those  thoroughly  reliable  and  experienced 
salesmen  who  make  few  changes,  and  consequently 
his  change  to  the  Eureka  company,  for  several  rea- 
sons, may  be  looked  upon  as  quite  a  compliment 
to    his   ability. 

The  stafit  of  the  American  Electric  Telephone  com- 
pany was  out  in  full  force.  This  company  made  no 
attempt  to  exhibit,  and  had  no  parlor,  but  the  trade 
was  reminded  by  all  hands  that  the  "finest"  exhibit 
could  be  seen  at  the  factory  on  Jackson  boulevard. 


I.     Farr  Telephone  Oompany  aud  Chicago  Pay 

Station  Company. 
4.    Holtzer-Cabot  Electric  Company. 


2.     Americau  Toll  Telephone  Company. 
5.     Headquarters  Strombere-Carlson  Telephone 
Manufacturing  Company. 


3.     Western  Telephone  Construction  Company. 
6.     Hipwell  Manufacturing  Company. 
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phone  specialty  in  the  shape  of  a  swinging  telephone 
stand   for   business   desks. 

J.  J.  Nate  of  the  Stromberg-Carlson  company, 
with  his  usual  originality,  managed  to  make  his  tiny 
rose  souvenirs  very  prominent  at  the  convention. 
Two  charming  young  ladies  used  the  rose-pin  in  fas- 
tening badges  on  the  coat  lapels  of  delegates.  Strom- 
berg-Carlson real  roses  were  also  in  evidence. 

An  interesting  exhibit  was  made  by  the  Chicago 
Pay  Station  company.  Four  or  five  different  styks 
of  the  company's  machines  were  shown.  A  new 
machine  lately  perfected  is  equipped  with  plungers 
instead  of  tlie  customary  lever.  The  company  was 
represented  by  J.  C.  Finch  and  George  H.  Morgan- 
stern. 

Oscar  M.  Leich  of  the  Metropolitan  Telephone  and 
Electric  company,  Chicago,  was  on  hand  to  explain 
the  Leich  party-line  system.  The  Metropolitan  com- 
pany did  not  make  an  exhibit  at  the  convention,  but 
many  of  the  delegates  visited  the  company's  exhibit 
in  the  factory  of  the  American  Electric  T.elephone 
company. 

T.  W.  Warner  represented  the  Warner  Electric 
company  of  Muncie,  Ind.  This  company  is  now  fur- 
nishing pole-changers  for  selective  party-line  ringing. 
The  same  machine  will  ring  on  straight  lines  and 
country  lines  also.  It  is  putting  out  these  machines 
on  approval,  and  Mr.  Warner  stated  that  few  of 
them  are  returned. 

W'estern  Msmager  E.  F.  Kirkpatrick  of  the  McRoy 
Clay  Works  put  in  an  appearance  early  Wednesday 
morning  at  the  Slierman  House  and  was  constantly 
in  attendance  during  the  entire  three  days'  session. 
It  is  safe  to  say  there  are  few  telephone  men  now 
that  are  not  familiar  with  McRoy  conduit.  Speak- 
ing of  McRoy  reminds  one  that  John  T.  McRoy,  the 
man  whose  name  is  now  synonymous  with  one  of 
the  most  reliable  telephone  specialties  in  the  market, 


wire-connectors,  fuse  blocks  and  fuses.  In  con- 
nection with  its  exhibit  of  specialties,  the  company 
had  a  well-equipped  menagerie,  including  a  cage  of 
monkeys,  squirrels,  eagle  and  a  "What  is  it?" 

No  concern  was  more  in  evidence  at  the  conven- 
tion than  the  Illinois  Electric  Specialty  company, 
Chicago,  manufacturer  of  the  Illinois  direct-reading 
ohmmeter.  F.  B.  Patten  explained  the  merits  of  the 
devices  to  interested  telephone  men.  The  Illinois 
oiimmeter  is  used  in  many  of  the  largest  exchanges 
in  tile  West,  and  is  said  to  be  giving  the  best  of 
satisfaction. 

Among  the  exhibits  that  attracted  most  attention 
was  that  of  the  American  Toll  Telephone  company 
-)f  Cleveland,  Ohio.  The  company  showed  a  line 
of  its  pay  stations,  and  President  W.  A.  Foss  came 
in  person  to  explain  the  merits  of  these  popular  de- 
vices. The  American  pay  stations  a'-e  used  in  al- 
most every  state  in  the  Union,  and  are  becoming 
more  popular  every  day. 

The  Acme  Pay  Station  company  of  Ludington, 
Mich.,  made  its  exhibit  in  the  columns  of  the  West- 
ern Electrician.  The  Acme  company  says  that  its 
instruments  have  reached  the  pinnacle  of  success  in 
coin-controlled  signaling  apparatus.  In  a  word,  its 
instrument  is  automatic,  and  the  user  has  nothing  to 
do  but  to  deposit  his  money.  It  is  also  secure  against 
mistakes  and  attempts  at  fraud. 

The  Electric  Appliance  company  of  Chicago  rep- 
resented the  line  of  telephone  apparatus  it  manu- 
factures in  one  of  the  parlors  at  the  Sherman  House. 
As  is  usual  with  that  company,  it  had  quite  a  coterie 
of  salesmen.  W.  W.  Low,  S.  A.  Dinsmore,  P.  R. 
Boole,  S.  A.  Rail,  J.  B.  McMullin  and  Richard 
Cheney  did  the  honors.  A  switchboard  was  exhib- 
ited,  with    a    line    of   telephone   specialties. 

On  Thursday  evening  a  vaudeville  performance 
was  given  in  the  dining  room  of  the  Sherman  House 


H.  P.  Blackledge,  S.  J.  Baer  and  M.  R.  Hauptman 
of  the  general  staff  were  on  hand  constantly.  Presi- 
ident  P.  C.  Burns  and  General  Manager  Ihmson 
were  on  hand  and  were  in  great  demand  by  many 
friends. 

One  of  the  most  welcomed  at  the  convention  was 
C.  E.  Stinson,  general  manager  of  the  Rochester 
(N.  Y.)  Telephone  company.  Mr.  Stinson,  this 
time,  came  to  the  convention  as  the  representative 
particularly  of  the  Rochester  contingent  of  capitalists 
wliicii  has  recently  become  heavily  interested  in  the 
new  organization  of  the  Stromberg-Carlson  Tele- 
phone Manufacturing  company.  Mr.  Stimson  re- 
sponded most  fittingly  to  one  of  the  toasts  at  the 
banquet. 

General  Manager  S.  Schwarzschild  of  the  Tele- 
phone Burglar  and  Fire  Alarm  company,  Rochester, 
N.  Y.,  displayed  in  one  of  the  parlors  something 
new  on  protection,  in  the  shape  of  a  telephone 
burglar  alarm.  It  can  be  installed  for  the  purpose 
of  automatically  giving  to  the  exchange  instant  no- 
tice of  a  burglar,  a  fire  or  the  accidental  operation 
of  a  sprinkler  system.  Its  uses  are  many  and  vari- 
ous, as  it  can  readily  be  attached  to  any  system  or 
type  of  apparatus. 

The  Farr  Telephone  company  c>f  Chicago  was 
represented  by  C.  W.  Farr,  E.  W.  Hurst  and  John 
W.  Bowen.  It  was  a  matter  of  great  regret  that 
Vice-president  Farr  was  prevented  from  putting  in 
an  appearance  by  important  personal  business.  Vice- 
president  Farr  made  many  friends  at  the  Cleveland 
convention  of  a  year  or  so  ago.  The  Farr  com- 
pany made  an  interesting  exhibit,  demonstrating  the 
work  of  50  sets  of  bridging  telephones  on  one  line 
of  a  resistance  of  200  miles. 

The  Holtzer-Cabot  Electric  company's  exhibit,  in 
charge  of  its  Chicago  manager,  E.  R.  Harding,  at- 
tracted wide  attention.  The  company  exhibited  its 
special   noiseless   charging  set,   which   can   be   usee! 


1 


April  12,   1902 

direct  on  the  lines  and  also  for  charging  storage 
batteries.  The  exhibit  also  contained  motor-gen- 
erators for  ringing  purposes,  as  well  as  a  full  line 
of  everything  in  the  way  of  telephone  supplies  and 
a  complete  line  of  direct  and  alternating-current 
motors  lor  power  purposes. 

One  convention  visitor  who  was  this  time  a  guest 
rather  than  a  host  was  Kennett  V.  Murry,  general 
manager  of  the  United  Telephone  company  of  Bluff- 
ton,  Ind.  At  the  Cleveland  convention  of  the  na- 
tional association  in  1900  Mr.  Murry,  at  that  time 
engaged  in  telephone  work  in  Cleveland,  was 
conspicuous  by  his  efforts  to  help  everybody  have 
a  good  time.  Mr.  Murry  is  a  busy  man,  as  his 
company  is  rebuilding  its  Marion  plant,  and  he  has 
700  miles  of  pole  line  to  look  after,  but  he  found 
time  to  run  down  to  Chicago  for  a  couple  of  days. 

Secretary  and  Treasurer  W.  E.  Doolittle  of  the 
Sterling  Electric  comapny,  Lafayette,  Ind.,  did  him- 
self, proud  in  making  his  display  at  the  Sherman 
House.  He  presented  a  complete  multiple  section 
of  a  very  large 'capacity,  modern,  single-relay,  lamp- 
signal,  double-supervisorj'-,  multiple  switchboard,  as 
well  as  an  extensive  line  of  other  telephone  special- 
ties. Mr.  Doolittle  also  realized  the  attractive  power 
of  music,  coupled  with  interesting  and  valuable 
telephone  specialties.  In  attendance  were  H.  A. 
Tavlor,  Evan  Shelby,  O.  P.  Reed  and  George  Met- 
calf. 

One  of  the  first  to  arrive  at  the  Sherman  House 
and  one  of  the  last  to  leave  was  President  Henry 
Shafer  of  the  International  Telephone  Manufactur- 
ing company.  Mr.  Shafer  decided  to  make  no  ex- 
hibit this  time,  owing  to  the  fact  that  his  factory 
was  "sawing  wood,"  as  he  put  it.  Vice-president 
W.  E.  McCormick,  J.  C.  Burmeister,  Treasurer  R. 
N.  Stites,  Attorney  D.  A.  Clithero  and  Paul  Wenig- 
nan,  in  addition  to  Mr.  Shafer,  constituted  the  com- 
pany's personal  exhibit.  A  handsome  folder  assisted 
"the  above-mentioned  staff  in  explaining  the  new 
features  of  the  company's  system. 

The  Varley  Duplex  Magnet  company  appeared 
in  the  person  of  Charles  L.  Hibbard,  western  agent. 
For  the  last  week  President  Richard  Varley  has 
been  in  Chicago,  and  had  expected  to  remain  o\er 
for  the  telephone  gathering.  He  was  compelled, 
however,  owing  to  the  pressure  of  business,  to  re- 
turn to  Providence  on  Tuesday  evening.  The  Var- 
ley company  has  so  many  friends  in  the  telephone 
business  that  Mr.  Hibbard  was  kept  busy.  No  ex- 
hibit was  made,  but  it  was  not  a  difficult  matter 
to  find  Varley  magnets,  as  they  are  now  so  uni- 
versally used  by  the  various  telephone  manufac- 
turers. 

Electrical  Engineer  Frank  B.  Cook,  whose  long 
experience  with  the  Bell  company  and  also  his  con- 
nection during  recent  years  with  the  Sterling  com- 
pany of  Lafayette,  Ind.,  is  well  known,  was  one  of 
the  most  welcome  guests  at  the  convention.  As  is 
now  generally  known,  Mr.  Cook  has  recently  sev- 
ered his  connection  with  the  Sterling  company.  It 
will  be  a  pleasant  surprise,  however,  to  many  of  his 
friends  to  learn  that  Mr.  Cook  will  shortly  start  a 
large  telephone  factory  in  Chicago,  where  he  will 
manufacture  the  devices  covered  by  his  patents. 
Negotiations  for  this  deal  have  been  carried  on  to 
the  extent   of  engaging  a   building  for  the  factory. 

That  popular  salesman,  A.  J.  Rousseau,  took  the 
present  opportunity  to  announce  a  change  in  ba?e. 
Mr.  Rousseau  has  recently  entered  the  employment 
of  the  Stromberg-Carlson  Telephone  Manufacturing 
company.  Mr.  Rousseau  is  one  of  the  most  experi- 
enced salesmen  in  the  telephone  field.  He  started 
in  the  telephone  business  with  the  Chicago  Tele- 
phone company  and  then  went  with  the  Rocky 
Mountain  Telephone  company,  next  with  the  Soiith- 
western  Telephone  and  Telegraph  company.  He  en- 
tered the  Independent  telephone  field  in  1895.  and 
since  then  has  been  identified  with  the  Phcenix  Tele- 
phone Manufacturing  company,  the  Victor  Telephone 
Manufacturing  company  and  the  Kellogg  Switch- 
board and  Supply  company. 

One  of  the  most  extensive  exhibits  at  the  Sherman 
House  was  that  designed  by  President  E.  B.  Over- 
shiner  of  the  Swedish-American  Telephone  company. 
Mr.  Overshiner  had  secured  a  large  and  promi- 
nently situated  parlor,  and  the  room  was  constantly 
crowded.  Assisting  Mr.  Overshiner  were  Secretary 
and  General  ilanager  C.  H.  Macklin,  A.  V.  Over- 
shiner, P.  L.  Scott  and  F.  M.  Ferguson.  Without 
attempting  to  give  more  than  a  general  idea  of  the 
large  line  of  telephone  apparatus  displayed,  it  may 
be  said  that  one  of  the  most  interesting  specialties 
was  a  visual-signal  switchboard,  which  was  com- 
bined with  a  series  bridging,  cross-connecting  board. 
All  the  telephones  exhibited  in  this  room  were  con- 
nected up  with  the  board,  making  a  multiple  ex- 
change, the  source  of  energy  being  derived- from  the 
storage  battery.  A  novelty  was  shown  in  a  new 
generator  that  does  away  with  magnets,  and  is 
claimed  to  be  very  efficient. 

The  Western  Telephone  Construction  company 
made  a  very  comprehensive  exhibit  in  one  of  the 
parlors.  This  display  is  illustrated  elsewhere  in  this 
issue.  The  following-named  officers  of  the  company 
participated  in  doing  the  honors  at  the  exhibit: 
W.  C.  Heinroth,  L.  G.  Bowman.  W.  T.  Booth  and 
A.  A.  Hathaway.  There  was  exhibited  a  handsome 
sample  of  the  Western  express  self-restoring  switch- 
board, which  the  company  claims  was  the  first  self- 
restoring  switchboard  to  be  placed  on  the  market. 
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It  is  of  the  common-battery  type  and  is  being  in- 
slalled  in  the  exchanges  of  eight  large  eastern  cities. 
There  was  also  shown  a  novel  method  of  party-line 
selective  ringing.  The  company's  large  factory  at 
\\  inthrop  Harbor  was  open  to  the  inspection  of 
visiting  delegates.  This  factory  is  now  one  of  the 
largest  in  the  country,  and  every  piece  of  the  com- 
pany's intricate  switchboards  is  now  made  under 
one  roof.  Samples  of  the  company's  intercommuni- 
cating telephones  were  shown  at  the  exhibit. 

The  Stromberg-Carlson  Telephone  Manufacturing 
company  liad  headquarters  in  parlor.  B,  and  to  the 
credit  of  J.  J.  Nate  it  nuist  be  said  thai  this  com- 
pany's display  was  a  most  interesting  one  and  one 
certainly  typical  of  "central  energy."  A  large  cir- 
cular table  had  been  painted,  with  a  center  of 
"central  energy"  which  was  covered  with  a  large, 
well-filled  punch-bowl.  From  the  center  lightning 
strokes  painted  on  the  table  radiated  central  energy 
in  every  direction.  A  colored  gentleman  served  the 
liquid  refreshment,  and  two  handsome  young  ladies, 
Misses  B.  Bush  and  Jeanette  Silverton.  adorned  every 
visitor  with  the  Stromberg-Carlson  "central-energy" 
badge,  pinned  on  with  a  rose,  typical  of  the  instru- 
ment said  to  be  "the  flower  of  them  all."  In  addi- 
tion to  Mr.  Nate,  who  acted  as  master  of  ceremonies, 
A.  J.  Rousseau,  Mr.  Brink,  F.  Tyler,  W.  F.  Heddon, 
Mr.  Myers  and  C.  Smith  did  the  honors.  G.  W. 
Stiger,  S.  Moore,  C.  E.  Knickerbocker  and  F.  T. 
Middleton  were  on  hand  constantly  at  the  factory  to 
take  good  care  of  visiting  delegations. 

With  that  energy  so  characteristic  of  the  Eureka 
Electric  company.  President  L  J.  Kusel  put  in  an 
appearance  early  Wednesday  morning  and  soon  had 
prepared  one  of  the  most  interesting  and  extensive 
exhibits  among  those  presented  at  the  Sherimn 
House.  In  addition  to  Mr.  Kusel,  the  following- 
named  gentlemen  did  the  honors:  D.  L.  Canmann, 
P.  J.  Hertz,  H.  J.  Kusel,  H.  J.  Joys,  A.  S.  Stine, 
A.  S.  Davis  and  Paul  Loomis.  Two  of  the  Eureka 
specialties  that  attracted  great  attention  were  the 
company's  new  hard-back  microphone  transmitter 
and  its  new  No.  lo  adjustable  receiver.  The  Eureka 
company  also  exhibited  central-energy  telephones  of 
the  flash-lighting,  clearing-out,  generator-call  type. 
A.  new  platinum  switch  hook  was  also  shown,  as 
well  as  a  large  cross-connecting  "board.  'The  im- 
portance of  this  exhibit  was  added  to  on  Wednesday 
afternoon  by  the  appearance  of  a  large  Eureka 
switchboard,  and  a  multiple  trunk  central-energy 
system  was  also  illustrated.  The  Eureka  company 
presented   its   "official"   telephone  button  to   visitors. 

The  Kellogg  Switchboard  and.  Supply  company 
made  what  it  termed  a  "stock  exhibit."  taking  the 
different  instruments  and  parts  exhibited  direct  from 
stock.  An  interesting  lot  of  series  and  bridging  in- 
struments, arresters, .  line  and  lamp  jacks,  relays, 
transmitters  and  receivers,  cords^  toll  cut-in  switches. 


AUTOMOBILE    USED    FOR    TAKING  GUESTS  TO    KELLOGG 
FACTORY. 

desk  Stands,  desk-set  boxes,  extension  bells  and 
breast-plate  transmitters  was  shown.  The  company 
had  also  on  exhibit  an  electric  sign  illuminated  with 
lamps,  such  as  are  manufactured  by  the  company,  in 
its  switchboard  equipment.  One  of  the  company's 
standard  transmitters  was  connected  in  the  usual 
I'lanner  with  a  storage  battery  as  a  source  of  en- 
ergy, and  the  unique  feature  was  that  the  transmis- 
sion of  the  current  was  demonstrated  by  sight,  touch 
and  ihearing.  The  company  was  represented  by 
A.  E.  Barker  of  Cleveland,  R.  H.  Manson,  J.  C. 
Belden,  S.  A.  Duvall,  C.  P.  Piatt,  J.  C.  Neely,  J.  C. 
Lewis  and  Kempster  B.  Miller.  Advertising  Man- 
ager F.  L.  Martin  was  also  constantly  on  hand  and 
did  excellent  work  in  personally  advertising  Kellogg 
apparatus. 


American  Pacific  Cable. 

George  G.  'Ward  of  New  York,  vice-president  of 
the  Commercial  Cable  company,  who  is  in  San 
Francisco  for  the  asserted  purpose  of  selecting  a 
landing  place  for  the  projected  cable  between  the 
Pacific  Coast  and  the  Philippines,  is  reported  by 
the  daily  press  as  saying:  "We  are  going  to  build 
the  cable  irrespective  of  congressional  action.  The 
first  link  between  San  Francisco  and  Honolulu  will 
be  completed  by  the  end  of  next  October." 
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Three  Problems  and  Their  Solutions.' 
By  a.  L.  Hutchinson. 

The  growth  of  the  Independent  telephone  business 
has  been  so  rapid  and  enormous  the  last  few  years 
that  the  public  and  many  persons  connected  with 
the  business  itself  have  utterly  failed  to  grasp  its 
present  magnitude,  to  say  nothing  of  failing  to  grasp 
its  prospective  growth.  The  success  of  the  business 
in  the  future  depends  upon  the  abilities  of  the  various 
companies  to  supply  the  demand. 

Priniarily,  the  business  of  a  telephone  company 
was  for  the  benefit  of  business  men  at  commercial 
centers;  next  it  was  found  to  be  a  household  con- 
venience, and  later  the  progressive  farmer  found  it 
was  as  much  to  his  advantage  to  have  telephonic 
communication  with  the  business  world  as  it  was 
for    his    city    neighbor. 

The  one  obstacle  in  the  way  of  the  enjoyment  of 
the  use  of  the  telephone  by  the  masses  was  the  . 
exorbitant  rates  charged  by  the  old  Bell  monopoly. 
The  entry  of  the  Independents  in  the  field  demon- 
strated that  telephone  companies  could  make  money 
at  prices  within  the  reach  of  the  people,  and  when 
the  people  were  permitted  to  enjoy  the  use  of  the 
telephone,  the  demand  swept  the  country  like  a 
prairie  fire.  It  was  so  great  as  to  destroy  all  the- 
ories as  to  capitalization  and  the  financing  of  com- 
panies, and  many  companies  have  been  in  close 
financial  circumstances,  and  in  some  cases  even 
forced  to  the  wall,  by  the  paradoxical  cause  of  a 
greater  demand  than  the  companies  had  ability  to 
supply. 

Some  small  companies  are  making  a  success  of 
operating  upon  the  mutuar  plan,  but  their  field  of 
operations  is '  necessarily  limited.  Many  people 
throiighout  the  land  advocate  municipal  ownership 
of  telephone  lines  and  exchanges  because  they  are 
public  utilities. 

I  believe  that  all  telephone  companies  should  ad- 
just their  "rates  to  the  lowest  figures  at  which  it  is 
possible  to  do  business,  keeping  the ,  properties  at 
all  times  in  good  condition  and  returning  to  the 
investor  fair  dividends  on  his  investment.  Such 
rates  will  satisfy  the  public  and  create  confidence 
in    investors.  - 

I  am  opposed  to  the  mutual  plan,  because  it  does 
not  rest  upon  a  permanent  foundation.  I  am  un- 
alterably opposed  to  municipal  ownership  for  rea- 
sons too  numerous  to  mention,  but  chief  of  which 
is  its  destruction  of  competition.  Too  much  mu- 
nicipal ownership  of  public  utilities  retards  tlie  de- 
velopment of  the  inventive  genius  in  man,  and  so 
puts  a  stumbling  block  in  the  way  of  advancement 
to  better  things.  The  same  is  true  of  large  com- 
binations and  monopolies.  So  long  as  the  Bell  Tele- 
phone company  controlled  the  situation,"  so  long  the 
business  was  confined  within  narrow  limits.  But 
when  the  bars  were  let  down  and  Independent  com- 
panies entered  the  field,  they  not  only  placed  the 
telephone  within  reach  of  the  masses,  but  the  Bell 
company  itself  was  spurred  on  to  cover  more  ter- 
ritory,  give  better  service,  and  to  reduce  its  prices. 

There  are  upward  of  8,00b  distinct"  Independent 
telephone  corporations  in  the  United  States.  That 
there  will  be  combinations  and  consolidations  among 
so  many  companies  is  absolutely  certain,  but  that 
all  Independent  companies  will  consolidate  into  one 
large  company  is  a  dream  of  the  future  which  no 
one  expects  to   see  realized. 

Nor  is  it  hardly  possible  that  all  the  companies 
of  a  single  state  will  consolidate  with  one  single 
state  company.  It  is  better  that  they  do  not.  But 
it  is  also  best  that  the  number  of  companies  be 
reduced  by  the  consolidation  of  many  small  com- 
panies, though  such  consolidations  may  not  be  ex- 
pected for  many  years.  The  field  is  so  large,  the 
demand  is  so  great,  that  no  company  lacks  for  busi- 
ness. 

"We,  then,  have  these  problems  to  consider: 

First — How  shall  the  various  companies  secure 
sufficient    capital    to    meet    necessary    demands? 

Second — How  shall  rates  for  joint  business  be 
fi.xed? 

Third — How  shall  joint  business  of  the  thousand 
and  one  companies  be  adjusted  and  settled? 

All  problems  are  solved  either  by  mathematics  or 
by  experiment,  and  in  the  solution  of  these  problems 
we  must  bring  into  play  both  mathematics  and  ex- 
periments. 

As  to  capital :  I  have  frequently  urged  the  estab- 
lishment of  Independent  telephone  stock  exchanges, 
through  which  telephone  companies  may  sell  their 
stocks  and  bonds.  The  investing  public  has  only 
to  be  assured  of  the  safety  of  telephone  securities 
when  money  will  be  forthcoming  as  rapidly  as 
needed. 

A  telephone  company,  properly  managed,  can  pay 
from  six  to  lO  per  cent,  per  annum  on  the  cost  of 
its  plant,  over  and  above  all  operating  expenses, 
maintenance,  and  setting  aside  a  small  sinking  fund 
for  emergencies.  A  stock  exchange  can  advertise 
and  sell  stocks  and  bonds  cheaper  and  more  rapidly 
than  the  same  can  be  done  by  an  individual  com- 
pany selling  its  own  stocks  and  bonds.  An  exchange 
would  know  the  character  of  the  company  and  its 
condition,  whose  securities  it  is  offering  the  public, 
and  the  purchaser  would  be  assured  that  the  se- 
curities he  bought  through  such  exchange  were  safe 
without  the  trouble  of  a  personal  invcsti.gation. 

So    far   am    I    convinced    that    a    telephone    stock 
exchange  is  necessary  in  at  least  one  city  in  every 
[Con/jnued  on  fage  ^Oj.] 

I.  Paper  read  before  the  Interstate  Indeptndent  Telephone  as- 
sociation at  Chicago  on  April  ii,  1902. 
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Application  of   Four-wire  Three-phase 
Systems  in  Modernizing  Cen- 
tral Stations. 

\^CoiUinued  from  fa^c  £j/.] 

and  from  them  dislributcU  at  60  cycles  over  the  four- 
wire,  three-phase  system. 

Similar  frequency-changing  sets  are  also  installed 
in  the  Lake  View  sub-station.  At  time  of  heavy 
load,  they  will,  on  the  Oo-cycle  ends,  operate  in  mul- 
tiple with  an  engine-driven,  four-wire,  three-phase 
generator,  the  latter  having  been  installed  to  re- 
piace    1,100-volt,    two-phase   generators. 

When  this  system  was  finally  decided  on  for  the 
first  installation  in  the  Fifly-si.xth  street  station,  or- 
ders were  placed  about  three  years  ago,  for  a  total 
capacity  of  1,400  kilowatts  in  generators.  One  in- 
dication of  the  satisfaction  which  this  system  has 
'  given,  as  well  as  of  growth,  is  the  fact  that  to-day 
the  Commonwealth  Klectric  company  has  installed 
and  on  order  a  total  capacity  in  such  generators 
and    frequency-changing    sets    of    5,200    kilowatts. 

While  the  four-wire,  three-phase,  60-cycle  system 
of  primary  distribution  is  admirably  suited  to  the 
conditions  existing  in  the  outlying  districts  of  Chi- 
cago, it  must  be  remembered  that  in  considering 
systems  of  distribution  for  conditions  in  different 
cities  only  general  principles  will  apply  to  any  one 
class  of  cities.  Even  then,  each  individual  case  will 
be  governed  largely  by  existing  and  prospective  lo- 
cal  conditions. 

In  all  cases,  however,  the  extension  or  recon- 
struction of  existing  systems  should  be  with  a  view 
toward  making  them  comprehensive  enough,  so  that 
all  power  needed  for  lighting,  general  power,  ele- 
vators, small-factory  use,  street-railway  or  elevated- 
railway  could  be  generated  mainly  in  one  or  two 
large  generating  stations,  a  condition  toward  which 
we  are  developing  in  many  progressive  American 
cities. 

In  the  largest  cities,  say  a  population  of  300,000  and 
over,  where  the  present  and  probable  future  demand 
for  direct-current  service  would  predominate  largely 
over  the  ahernating-current  service,  25-cycle,  high- 
voltage  generators  could  best  be  employed  in  me 
main  generating  station.  Rotary  converters  of  mod- 
erate cost  and  high  efficiency  would  supply  current 
over  existing  direct-current  network  for  business 
lighting,  elevators  and  general  power.  Rotary  con- 
verters from  the  same  generators  and  transmission 
systerfi  would  also  deliver  power  for  street  railways, 
'i'he  demand  for  alternating-current  service  in  out- 
lying districts  could  be  supplied  from  frequency- 
changing  sets,  taking  line  current  from  the  25-cycle 
transmission  system  and  delivering  60  cycle  current 
to  a  four-wire,  three-phase  system. 

In  most  of  the  smaller  cities,  say,  50,000  or  less, 
the  distinctly  central-station  service,  in  the  large 
majority  of  cases,  could  all  be  supplied  with  oo- 
cycle  alternating  current.  Direct  current,  at  500 
volts,  for  street  railways,  could  be  supplied  from 
rotary  converters  or  motor-generators,  operated  from 
4,000-volt,  three-phase  lines.  Current  for  such  ro- 
tary-converter sub-stations  as  may  be  located 
beyond  the  economical  radius  at  this  voltage  could 
be  stepped  up  to  the  potential  desired. 

The  conditions  in  most  large  cities,  say,  300,000 
and  over,  are  usually  such  that  it  is  advisaljle  to 
use  large  25-cycle  generators  exclusively  in  the  prin- 
cipal generating  station,  while  the  conditions  in  the 
small  cities,  50,000  or  less,  are  such  that  60-cycle 
generators   can   be   used   to   better   advantage. 

It  is  in  the  reconstruction  of  plants  in  moderate- 
size  cities  that  the  proper  solution  of  this  ques- 
tion is  sometimes  difficult,  as  probable  and  prospect- 
ive changes  in  local  conditions  are  frequently  very 
uncertain  factors.  This  at  once  brings  up  the  ques- 
tion:  Why  not  adopt  a  compromise  frequency  of, 
say,  40  cycles?  Such  a  frequency  would  be  high 
enough  for  operation  of  arc  lamps,  and  at  the  same 
time  much  better  adapted  for  rotary  converters  than 
60  cycles.  Why  has  this  not  been  done?  .'\mong 
others,  the  answer  might  be  made  that  it  is  char- 
acteristic of  the  American  people  that  they  .are  sat- 
isfied with  nothing  but  the  best. 

It  has  been  demonstrated  that,  for  conversion  to 
direct  current,  which  demand  greatly  predominates 
in  our  large  cities,  a  frequency  of  25  cycles  is  pref- 
erable to  40  cycles.  In  the  matter  of  general  dis- 
tribution for  lighting,  while  40  cycles  might  fre- 
(piently  be  acceptable,  it  is  not  as  satisfactory  as 
60  cycles.  Another  reason  is  that  in  the  reconstruc- 
tion of  systems  in  small  and  moderate-sized  cities 
considerable  standard  60-cycle  apparatus  is  often  on 
hand,  both  in  the  central  station  and  on  customers' 
premises,  and  which  it  is  desired  to  utilize  as  far 
as  possible. 

The  crreat  flexibility  of  the  alternating  current 
•  for  general  distribution  and  for  all  classes  of  serv- 
ice, except  variable-speed  motors,  and  the  continu- 
ally increasing  importance  of  concentrating  the  gen- 
eration of  power  seem  to  indicate  that  four-wire, 
three-phase,  60-cycle  generators  distributing  alter- 
nating current  for  residential  and  outlying  lighting 
and  power,  and  transmitting  to  rotary  converters  for 
distribution  in  the  business  district  and  providing 
for  the  possibilities  of  rotary  converters  or  motor- 
generators  for  slrcct-raihv.ay  work,  may  be  used 
in  many  of  the  moderate-sized,  as  w^ell  as  for  the 
smaller  cities.  The  moderate-sized  city  may  grow 
into  a  large  city.  If  the  direct-current  output  for 
all  purposes  predominates  and  25-cycle  generators 
are  selected,  some  sacrifice  must  be  made  on  the 
60-cycle   output,  and  if  60-cycle  generators  are   se- 
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lected,  some  sacrifice  must  be  made  on  the  direct- 
current    output. 

The  sj'stem  of  four-wire,  three-phase  distribution 
at  low  potential  can  also  be  used  to  advantage  in 
many  isolated  plants,  particularly  for  factory  work, 
railroad  yards,  etc.  The  generators  could  deliver 
either  440  volts  between  phases,  giving,  approxi- 
mately, 250  volts  between  neutral  and  phase,  or  220 
and  125  volts,  respectively.  The  latter  voltage  would 
be  suitable  for  delivering  to  lamps  direct,  the  wir- 
ing being  laid  out  so  that  the  different  floors  or 
different  sections  of  each  floor  are  balanced  against 
each  other.  If  the  former  voltage  for  standard 
440-volt  nibtors  is  adopted,  250-volt  lamps  may  be 
connected  direct. 

If  the  conditions  are  such  that  125-volt  lamps  are 
preferable,  compensator  transformers  to  provide 
neutral  capacity  can  be  used  and  lamps  operated 
on  a  single-phase,  three-wire  system.  The  unit 
of  balance,  that  is,  the  minimum  number  of  lights 
permissible  for  any  branch  main  from  one  single- 
phase  line,  can  be  quite  large,  as  compared  to  that 
usually  employed  in  three-wire  systems.  With  a 
Y-wound  modern  generator  of  good  inherent  regula- 
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named  gentlemen :  Daniel  McCoy  and  Thomas  F. 
Bechtcl,  Grand  Rapids;  E.  W.  Voigt,  Detroit; 
Rudolph  Kleybolte,  Cincinnati ;  W.  D.  Breed.  Cin- 
cinnati ;  A.  F.  Walker,  Grand  Rapids,  and  R.  T. 
(londell,  Chicago. 


Standard  Company's  Pole  Products. 

Until  very  recent  years  the  telephone  and  tele- 
graph companies  ha.ve  used  almost  exclusively  the 
Michigan  or  Canadian  cedar  for  poles.  This  cedar 
makes  the  straightest  pole  known,  and  were  it  not 
for  the  butt  rot,  which  is  almost  inseparable  from 
the  northern  cedar,  it  would  have  a  very  long  life. 
In  the  fall  of  1900  the  Standard  Pole  and  Tie  com- 
pany of  44  Broad  street.  New  York,  began  to  intro- 
duce the  Southern  white  cedar  or  juniper  poles 
throughout  the  Northern  and  Central  states.  This 
pole  had  been  used  for  some  time  by  the  telephone 
and  telegraph  companies  operating  in  the  Southern 
states,  the  home  of  the  juniper,  but  not  until  then 
had  it  been  used  to  any  extent  in  the  North.  Last 
spring  this  company  was  successful  .in  securing  sev- 
eral  large   orders    from    eltectric-railway    companies 
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lion,  the  voltage  variations  due  to  unbalance  are 
very    small. 

A  four-wire,  three-phase,  low-voltage  system  for 
isolated  plants  has  the  same  advantage,  relatively,  as 
the  primary  system  for  central  stations.  The  neu- 
tral of  such  a  system  should  also  be  grounded  near 
the  generator,  thus  limiting  the  potential  between 
conductors  and  ground  to  250  volts,  instead  of  440 
volts. 

This  system  has  the  additional  advantage  over 
the  two-phase  system  that  motors  are  such  as  could 
readily  be  connected  to  the  central  station,  as  the 
very  large  majority  of  central  stations  operating 
polyphase  systems  necessarily  have  three-phase  in- 
stead  of   two-phase    apparatus. 

If  located  in  reasonable  proximity  to  the  central- 
station  company's  lines,  this  virtually  amounts  to 
insurance  against  an  extended  shutdown  in  case  of 
bursting  of  a  boiler,  wrecking  of  an  engine,  or  other 
serious  accident.  When  the  isolated-plant  apparatus 
pennits,  the  central-station  company  is  usually  able 
and  glad  to  give  temporary  service  in  a  few  hours, 
with  the  hope,  of  course,  that  it  may  result  in  ob- 
taining a  permanent  customer.  The  large  number 
of  isolated  plants  that  are  continually  being  aban- 
doned and  current  supplied  by  the  central -station 
systems  is  the  most  conclusive  argument  that,  under 
most  conditions,  there  is  no  good  reason  for  their 
existence.  There  may  be  some  conditions  when,  in 
combination  with  heating  of  buildings,  it  may  pay 
to  install  an  isolated  plant.  In  the  latter  case,  if 
the  apparatus  is  standardized  with  the  central  sta- 
tion, the  isolated  plant  could  frequently  be  shut 
down  during  the  six  or  seven  spring  and  summer 
months,  when  no  heating  is  required,  and  show  a 
considerable   saving   for   its    owner. 

The  fact  that  the  output  of  the  central-station 
company  in  many  cities  is  increasing  much  faster 
than  the  total  capacity  of  isolated  plants  installed 
in  such  cities  is  an  indication  of  a  gradual  change 
in  relative  costs  to  users  of  electricity  that  the  pres- 
ent and  prospective  isolated-plant  owner  cannot  af~ 
•<(\  to  overlook.  The  possibilities  for  the  central- 
station  company  to  reduce  further  generating  costs 
by  concentration  and  using  large  and  highly  effi- 
cient apparatus  arc  very  much  greater  than  for  the 
isolated    plant. 

The  necessity  for  the  alternating-current  isolated 
plant  to  have  apparatus  standardized  with  that  of 
the  central-station  company,  in  the  manner  of  direct- 
current  plants,  should  appeal  most  strongly  to  every 
business  man,  regardless  of  what  his  present  inter- 
ests might  be,  either  in  the  isolated  plant,  in  the 
central  station,  or  in  the  manufacture  and  sale  of 
apparatus. 


building  lines  through  Ohio  and  Indiana,  and  thus 
had  a  good  opportunity  of  demonstrating  tiie  ex- 
cellent quality  of  its  southern  product,  as  the  con- 
tracts were  taken  in  direct  competition  with  north- 
ern cedar,  and  the  northern  product  was  on  every 
hand  affording  excellent  opportunities  for  compari- 
son. 

The  juniper  is  distinctively  a  swamp  growth,  it 
never  being  found  to  any  extent  on  dry  soil,  and  it 
is  therefore  almost  entirely  free  from  butt  rot. 
This  point,  taken  together  with  its  symmetry  and 
close  fiber,  renders  it  a  desirable  pole  for  both  tele- 
phone and  railway  work.  The  people  who  bought 
these  poles  last  year  are  said  to  be  very  enthusiastic 
about  them,  and  several  have  expressed  themselves 
as  being  of  the  belief  that  their  particular  lines 
were  the  straightest  and  finest  in  the  two  states.  It 
is  said  this  same  feeling  is  manifested  by  the  tele- 
phone people  who  have  used  them. 

The  Standard  Pole  and  Tie  company  has  several 
different  yards  in  the  South,  from  which  it  ships, 
and,  as  it  carries  a  large  stock  in  each  one  of  these 


Consolidation  in  Michigan. 

By  the  terms  of  a  combination  which  has  recently 
been  entered  into  by  a  number  of  lighting  and 
power  companies  in  Michigan,  the  old  Grand  Rap- 
ids Electric  Light  and  Power  company,  the  Edison 
Light  and  Power  company  of  Grand  Rapids,  the 
Muskegon  Water  Power  company,  West  Michigan 
Electric  compan3^  Lowell  Water  and  Heat  company 
and  the  Peninsular  Light,  Power  and  Heat  company 
are  all  merged  under  one  management.  The  capital 
stock  of  the  new  company  will  be  $1,500,000,  and 
the    board    of    directors    comprises    the    following- 


FiG.    2.       srA.NDARD    COMPANY'S     POLE     PRODUCTS. — VIEW 
ON  DAYTON,  SPRINGFIELD  AND  URBANA  RAILWAY. 

yards,  it  is  in  a  position  to  make  quick  shipments. 
One  of  its  shipments  is  shown  in  Fig.  i,  the  entire 
order  being  shipped  in  one  train  four  days  after 
the  company  had  received  it. 

Besides  the  extensive  juniper  business  that  this 
company  is  doing,  it  manufactures  and  sells  the 
long-leaf  yellow-pine  octagonal  poles.  These -poles 
are  sawed  with  eight  equal  sides,  dressed,  painted 
and  their  butts  tarred,  making  a  very  sightly  pole 
for  use  in  villages  or  cities.  As  the  best  quality 
of  Southern  long-leaf  yellow  pine  is  used  exclusively, 
a  durable  pole  is  assured. 

The  company  states  that  the  cross-arm  and  tie 
branch  of  its  business  has  been  steadily  Increasing, 
and  the  indications  are  that  this  year  it  will  handle 
more  than  double  the  number  of  arms  and  ties 
handled  last  year.  The  company  manufactures  its 
own  arms,  and  is  therefore  in  a  better  position  to 
supply  the  wants  of  its  customers  than  if  it  were 
merely  a  dealer.  Fig.  2  gives  a  good  idea  of  how 
the  poles  and  cross-arms  look  when  standing.  It  is 
a  view  on  the  Dayton,  Springfield  and  Urhana  elec- 
tric railway,  a  few  miles  north  of  Springfield,  Ohio. 
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Theory  of  the  Edison  Accumulator. 

On  tliis  subject  Dr.  E.  F.  Roeber  read  a  paper  at 
liie  Philadclpbia  meeting  of  the  American  Eleccro- 
cliemical  Society.  The  Edison  accumulator  is  a 
special  case  of  a  general  type  which  has  been  char- 
acterized by  Dr.  A.  E.  Kennelly  as  an  "oxygen-lift" 
cell.  While  the  principal  action  in  such  a  cell  is 
the  transport  of  oxygen  from  one  plate  to  the  other, 
the  action  cannot  be  so  simple  in  reality,  as  there 
must  be  a  shifting  of  concentration  from  one  plate 
to  the  other,  in  such  a  way  that  the  electrolyte  in 
the  pores  of  the  anode  becomes  more  dilute  and 
the  electrolyte  in  the  pores  of  the  cathode  becomes 
more  concentrated,  while  the  total  number  of  the 
molecules  of  potassium  hydroxide  and  the  number 
of  water  molecules  is  not  changed.  Such  local  con- 
centration changes  will  alter  the  internal  resistance 
of  the  cell  and  may  also  have  an  influence  upon 
the  electromotive  force  of  the  cell. 

Dr.  Roeber  discussed  the  various  influences  which 
may  "bring  about  the  steady  drop  of  the  voltage  of 
the  Edison  cell  during  discharge.  It  may,  of  course, 
be  greatly  due  to  change  of  intervial  resistance, 
which,  however,  would  not  influence  the  electro- 
motive force  proper,  but  only  the  voltage  at  the 
terminals.  Further,  the  electromotive  force  proper 
may  be  changed,  due  to  chemical  variations  of  the 
composition  of  the  electrodes;  the  electrode  may 
pass  from  one  state  of  oxidation  to  another  state 
of  oxidation;  this  w-ould  represent  a  new  chemical 
system  with  a  new  electromotive  force,  but  in  such 
a  case  one  should  expect  a  more  sudden  drop  of  the 
voltage  instead  of  a  slow,  gradual  drop  of  the  volt- 
age curve.  Finally,  there  may  be  a  change  of  elec- 
tromotive force  proper  due  to  the  local  concentration 
changes  in  the  pores  of  the  plates.  Dr.  Roeber 
showed  how  this  can  be  calculated  by  means  of  a 
thermodynamical  process  if  the  vapor  tension  of 
water  over  a  KOH  solution  is  known  as  function 
of  the   concentration. 

The  author's  method  of  calculation  is  baseJ  upon 
Helmholtz'  method  of  determining  the  change  of 
the  "free  energy"  corresponding  to  concentration 
chan,ges.  by  means  of  isothermic  distillation.  From 
Wuellner's  determinations  of  the  vapor  tension  of 
KOH  solutions,  he  found  that  the  change  of 
electromotive  force  in  an  Edison  cell  is  several  hun- 
dredths of  a  volt,  if  the  concentration  has  increased 
in  the  pores  of  the  one  plate  to  30  per  cent,  and 
decreased  in  the  pores  of  the  other  plate  to  10  per 
cent.  While  still  greater  concentration  changes  may 
occur  in  rapid  discharges  of  small  Edison  accunyj- 
lators,  it  seems  that  this  change  of  electromotive 
force,  due  to  changes  of  concentration,  is  not  suffi- 
cient to  account  for  the  greater  part  of  the  drop 
of  voltage  during  discharge.  The  other  influences 
which  w-ere  mentioned  before  as  being  able  to  cause 
the  voltage  drop,  must  therefore  be  of  importance. 
It  must  also  be  kept  in  mind  that  the  supposition 
that  the  action  in  the  Edison  cell  is  really  repre- 
sented by  the  simple  equations  for  the  oxygen-lift 
type  is.  up  to  the  present,  only  a  supposition.  In 
reality,  'the  action  in  the  Edison  cell  may  be  much 
more  complicated. 


A  Novel  Concentration  Cell. 

One  of  the  most  interesting  papers  read  at  the 
recent  Philadelphia  meeting  of  the  American  Elec- 
trochemical Society,  and  one  which  stirred  up  con- 
siderable discussion  and  may  continue  to  do  so  for 
some  time  to  come,  was  Prof.  H.  S.  Carhart's  paper 
on  a  novel  concentration  cell.  This  cell  is  remark- 
able, because  in  an  important  point  it  is  exactly 
opposite  to  all  other  concentration  cells  heretofore 
investigated,  and  because  its  behavior  can  appar- 
ently not  be  accounted  for  by  Nernst's  well-known 
theory   of  concentration  cells. 

Professor  Carhart  first  mentioned  another  con- 
centration cell  which  is  characteristic  of  the  ordi- 
nary tj-pe;  it  consists  of  two  zinc  electrodes  in  two 
solutions  of  different  concentrations  of  sulphate  of 
zinc.  Here  the  current  flows  in  the  cell  from  the 
dilute  to  the  concentrated  solution.  This  is  also 
the  case  in  all  other  cases  of  concentration  cells 
which   formerly  have  been  known. 

The  electromotive  force  has  exactly  the  opposite 
direction  in  the  cell  described  by  Professor  Carhart, 
which  consists  of  two  nickel  electrodes  in  two  solu- 
tions of  different  concentrations  of  sulphate  of 
nickel.  Here  the  current  in  the  cell  flows  from 
the  concentrated  solution  to  the  dilute  solution;  and 
not  only  is  this  direction  of  the  electromotive  force 
extraordinarv-,    but   also   its    magnitude. 

Another  interesting  feature  of  this  nickel  con- 
centration cell  was  brought  out  in  the  discussion. 
When  the  current  in  this  cell  flows  from  the  con- 
centrated to  the  dilute  solution,  the  concentrated 
solution  becomes  more  concentrated,  the  dilute  solu- 
tion becomes  more  dilute.  In  all  other  known  con- 
centration cells  the  tendency  is  just  the  reverse, 
namely,  to  equalize  the  concentration  changes. 

Professor  Carhart  has  found  the  reason  of  the 
particular  behavior  of  the  cell :  it  is  due  to  thermo- 
electric action.  Nevertheless,  it  seems  to  be  impos- 
sible that  Nernst's  theory  can  explain  it,  although 
this  theory  has  been  found  to  agree  closely  with  the 
facts   in   all   concentration   cells   before   investigated. 

Dr.  Carhart  emphasized  the  fact  that  he  is  not 
an  opponent  of  the  ionic  theory,  but  he  thinks  that, 
when  viewed  in  the  light  of  the  facts  brought  out 
by  him,  the  ionic  theory  of  concentration  cells  ap- 
pears to  have  been  based  upon  suppositions  which 
are  not  yet   fully   worked   out. 


The  Nascent  State. 

An  extremely  interesting  paper  on  "The  Nascent 
State"  was  read  by  Mr.  C.  J.  Reed  at  the  Phila- 
delphia meeting  of  the  American  Electrochemical 
Society.  The  so-called  "nascent  state"  has  long 
been  a  favored  assumption  of  writers  on  electro- 
chemical subjects.  This  assumption  has  really  been 
made  for  the  purpose  of  hiding  ignorance  concern- 
ing certain  phenomena  which  seem  to  be  difficult 
to  understand.  The  hypothesis  of  the  nascent  state 
has  fulfilled  this  useful  purpose  for  nearly  100  years ; 
but  now  it  ought  to  be  put  aside,  as  we  no  longer 
need  the  help  of  this  hypothesis  for  the  explanation 
of  electrochemical  facts. 

The  nascent  state  is  mostly  attributed  to  hydro- 
gen ;  it  is  "nascent  hydrogen"  to  which  peculiar 
reducing  powers  have  been  attributed.  The  error 
has  been  that  one  mistook  coincidence  for  cause. 
The  fact  has  long  been  known  that  hydrogen  and 
other  bodies  are  often  reduced  together  by  the  same 
reducing  agent ;  from  this  fact  one  drew  the  con- 
clusion that  the  reducing  agent  first  liberates  hydro- 
gen, and  that  the  hydrogen  in  its  nascent  state  then 
reduces  the  other  substance.  We  can  get  "nascent 
hydrogen"  by  different  methods;  and  we  can  there- 
fore determine  by  experiment  whether  nascent 
hydrogen  has  always  the  same  reducing  power  when 
produced  by  different  methods. 

Mr.  Reed  gave  as  an  illustration  the  case  in 
which  metallic  zinc  in  contact  with  metallic  copper 
is  put  into  HCl ;  nascent  hydrogen  is  then  formed 
on  the  copper  plate ;  if  a  lead  salt  is  introduced  in 
contact  with  the  copper,  metallic  lead  is  precipitated 
on  the  copper  together  with  the  hydrogen.  One  has 
therefore  assumed  that  the  lead  reduction  was  due 
to  the  action  of  the  nascent  hydrogen.  Mr.  Reed 
modifies  this  experiment  by  using  metallic  tin  in- 
stead of  zinc ;  then  nascent  hydrogen  is  again 
formed,  but  no  lead  is  reduced.  Mr.  Reed  draws, 
therefore,  the  conclusion  that  the  reduction  of  the 
lead  must  be  due  not  to  the  nascent  hydrogen,  but 
to  the  reducing  agent  which  simultaneously  forms 
the  nascent  hydrogen. 

Mr.    Reed    then    took    up    the    discussion    of    the 
various  substances,  the  reduction  of  which  has  been 
assumed  to  be  due  to  nascent  hydrogen.     There  arc 
two  different  classes,  the  first  comprising  such  sub- 
stances as  have  greater  chemical  energy  than  hydro- 
gen   (like  aluminum)  ;   the  second,    such    substances 
as    have    smaller     chemical     energy    than     hydrogen 
(like    gold,    copper,    and    various    acids).     That    the 
reduction  of  substances  of  the  latter 
class  must  not  be  due  to  the  action 
of  nascent  hydrogen  is  proven  by  the 
experimental  fact  that  they  can  easily 
be     reduced    by    an    electrochemical 
process  at  a  lower  electromotive  force 
than    is    required     to     form    nascent 
hydrogen.     To  explain  this,  the  advo- 
cates of  the  theory    of    the  nascent 
state  have   assumed  that  the  energy 
required  for  the  liberation  of  nascent 
hydrogen    is    at    once   given   back   to 
the  circuit    by   the   recombination    of 
the  hydrogen.     Mr.  Reed  pointed  out 
that  such  an  explanation  is  nothing 
but  an  admission  that  nascent  hydro- 
gen has  no  special  mysterious  power 
of    reduction,    but    simply    transmits 
the  energy  or  electric  charge  which 
it  has  received  from  the  electric  cir-       Tri-lighi  bocke 
cuit  to  another  body.     In  other  words,  PI 

the  hydrogen  would  then  simply  act 
as  an   electric  conductor  and   it  behaves  not  differ- 
ently   at   a   cathode   than   in   any  other    part   of   the 
electrolyte. 

The  paper  brought  out  an  able  discussion,  in 
which,  among  others.  Dr.  Doremus,  Dr.  Bancroft 
and  Dr.  Richards  participated.  Although  it  was 
claimed  that  for  certain  chemical  reactions  the 
assumption  of  a  nascent  state  seems  the  only  pos- 
sible explanation  at  present,  Mr.  Reed  answered  in 
a  very  clever  manner  and  showed  that  even  for  the 
cases  cited  against  him,  his  theoretical  views  hold 
good.  ^^_^^-^^^^^_—  • 

Electrometallurgy. 

When  the  first  volume  of  the  Transactions  of  the 
newly  founded  American  Electrochemical  Society 
shall  have  been  issued,  electrometallurgists  will  find 
in  it  several  interesting  papers  read  at  the  recent 
meeting    in    Philadelphia    on   metallurgical    subjects. 

Mr.  Titus  Ulke  contributed  a  paper  on  the 
electrolysis  of  composite  metallic  ores.  He  dealt 
especially  with  the  treatment  of  copper-nickel 
matte.  He  gave  a  pretty  complete  review  of  the 
literature  on  the  subject  and  then  described  in 
detail  the  process  worked  out  by  himself  for  use 
in   Sault  Ste.   Marie. 

Dr.  N.  S.  Keith  dealt  with  the  continuous  elec- 
trolysis of  solutions  of  metals  and  described  in 
detail  the  arrangement  of  vats,  electrodes,  etc.,  wdiich 
enable  him,  in  a  process  of  his  own,  to  operate  the 
process   continuously   without   waste. 

Mr.  Sam  S.  Sadtler  described  a  new  process  of 
electrolytic  production  of  zinc  from  its  ores.  He 
dissolves  the  ore  in  alkaline  solution  by  means  of 
alkaline  hypochlorites.  The  process  is  cyclic  and  is 
said  to  enable  a  number  of  separations,  among 
others  zinc  from  iron,  lead  and  manganese,  gold 
and   silver   from   lead,   etc. 


Three  Lights  in  One. 

The  Pinckard  "tri-light"  incandescent  lamp,  with 
accessories,  illustrated  herewith,  gives  literally,  as 
its  name  indicates,  three  lights  in  one.  The  Pinck- 
ard socket  resembles  in  appearance  the  ordinary  in- 
candescent-lamp socket,  and  is  operated  by  turning 
the  switch  key  in  the  usual  manner.  At  each  turn 
of  the  socket-key  a  different  degree  of  light  is  ob- 
tained, three  degrees  in  all,  two,  eight  and  16  can- 
dlepower.  This  is  accomplished  through  the  in- 
genious construction  of  the  socket  contacts,  by 
which  the  connections  of  the  lamp  filaments  are 
varied.  No  rheostat  is  used ;  consequently,  there 
is  no  danger  of  overheating  the  socket.  The  user 
pays  only  for  the  current  consumed  in  making  light. 
By  means  of  this  device  the  incandescent  lamp  is  as 
easily  regulated  in  brilliancy  as  a  gas  burner.  The 
installation  of  the  Pinckard  tri-light  is  as  simple 
as  screwing  an  ordinary  lamp  into  a  socket ;  the 
services  of  an  electrician  are  not  required,  nor  is 
any  change  in  the  fixture  or  in  the  existing  service 
connections   necessary. 

The  operation  of  the  Pinckard  tri-light  is  as  fol- 
lows: Take  the  case  of  an  incandescent  lamp  whose 
maximum  candlepower  is   16 — such  a  lamp  is  fitted 


The  electric-light  business  of  the  Fargo  (N.  D.) 
Edison  company  has  been  sold  to  the  Fargo  Gas 
and  Electric  company. 


t  and  Attachment  Tri-light  Key  Socket  and  Lamp. 

^'  THREE   LIGHTS   IN    ONE. 

with  two  filaments  of  eight  candlepower  each. 
Turning  the  key  of  the  socket  once  throws  these 
two  filaments  in  circuit  in  series,  giving  a  li^ht  of 
about  two  candlepower.  A  second  turn  of  the  key 
throws  a  single  filament  in  circuit,  giving  eight 
candlepower.  A  third  turn  of  the  key  throws  both 
filaments  in  circuit,  giving  16  candlepower.  By 
turning  the  key  the  fourth  time  both  filaments  are 
thrown  out  of  circuit,  and  the  light  is  extinguished. 
These  figures  hold  good,  proportionatelv,  for  lamps 
of  any  candlepow^er. 

Pinckard  tri-light  larnps  are  manufactured  for 
maximum  candlepowers  of  eight.  10.  16,  32,  50  and 
ICO.  and  the  maker  dwells  on  the  important  claim 
that  when  only  one  filament  is  burning  the  saving 
of  current  is  one-half,  and  when  the  two  filaments 
are  used  in  series  the  economy  of  current  is  propor- 
tionate. Any  standard  Edison  base  lamp  can  be 
used  with  the  tri-light  socket.  Tri-light  lamps  can 
be  used  with  any  standard  Edison  socket,  one  fila- 
ment only  giving  light.  The  key  socket  is  connected 
to  the  lighting  circuit  in  an  exactly  similar  manner 
to  the  ordinary  incandescent-lamp  socket.  The 
Pinckard  wall  socket  is  also  installed  in  a  similar 
manner  to  the  ordinary  wall  socket.  For  use  with 
keyless  sockets,  holding  lamps  in  unhandy  places, 
the  Pinckard  regulating  switch  is  supplied.  This 
accomplishes  the  same  results,  and  in  a  similar  nian- 
ner  as  the  socket.  For  use  with  ordinary  installa- 
tions already  equipped  with  ordinary  sockets,  the 
Pinckard  attachment  plug  is  provided.  This  is 
screwed  into  the  existing  socket  just  as  an  incan- 
descent lamp  would  be.  The  attachment  plug  is 
made  with  Edison,  Thomson-Houston  or  Westing- 
house  base.  For  sick-rooms,  hospitals,  or  any  place 
where  a  dim  or  easily  regulated  light  is  desired,  the 
Pinckard  tri-light  seems  to  have  a  wide  field. 

These  lamps  are  made  by  the  Tri-Light  Electric 
company  of  Birmingham.  Ala.,  and  are  handled  by 
Charles  I.  Hills,  general  sales  agent.  26  Cortlandt 
street.  New  York,  and  E.  A.  Jenkins,  western  man- 
ager.  Electric   building,   Chicago. 
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Sprague  Multiple-unit  System. 

A  patent  was  granted  to  Frank  J.  Sprague  of 
New  York  city  on  April  ist  for  a  "Traction  Sys- 
tem." Its  number  is  696,880  and  the  application  was 
filed  on  December  16,  1898.  The  invention  covers 
a  multiple-unit  system  and  is  an  improvement  upon 
the  system  described  and  claimed  in  Mr.  Sprague's 
patent  for  improvements  in  traction  systems,  No. 
660,06s,  granted  October  16,  1900.  In  the  introduc- 
tion to  the  patent  the  inventor  describes  the  system 
as   follows : 

"Many  of  the  features  are  not  limited  to  a  purely 
electrical  equipment,  but  the  system  actually  em- 
ployed is  electrical;  and,  viewed  in  this  specific 
aspect,  it  consists,  in  its  general  features,  as  does 
that  of  the  other  application,  of  a  train  system 
made  up  of  car  systems  and  a  train  line.  There 
are  one  or  more  motor  equipments,  each  with  one  or 
more  motors  on  each  car,  a  reverser  switch,  a  cur- 
rent-varying controller,  w-hich  includes  a  rheostat, 
and  usually  a  series-multiple  switch  for  each  motor 
equipment,  and  one  or  more  operator's  switches  or 
master  controllers,  with  instrumentalities  on  the  dif- 
ferent cars  for  operating  tliese  devices,  and  train 
connections  whereby  a  train  of  cars  may  be  made 
up  of  any  desired  number  of  cars  in  any  desired 
order  or  end  relation  and  the  entire  system  be 
operated  as  a  unitary  system  from  any  operator's 
switch." 

The  inventor  mentions,  under  nine  headings,  the 
main  features  of  invention  in  this  system,  which 
constitute  also  the  main  differences  between  .t  and 
the  system  of  the  other  application.  (.Ine  feature  is 
that  it  becomes  possible  with  this  system  to  ettect 
with  four  train  wires  substantially  everything  ef- 
fected in  the  more  elaborate  form  of  the  system 
shown  in  the  other  application  with  five  train  wires, 
one  speed-determining  wire  of  the  old  combination 
being  dropped. 

There  are  26  drawings  included  in  the  patent,  and 
they  are  described  at  length.  Next  follow  detailed 
descriptions  of  the  parts  of  the  system  under  the 
following  headings :  Car-motor  circuits,  local  gov- 
erning wires,  operator's  switch  line,  and  train  line. 
The  inventor  then  proceeds  to  state  the  general 
operation,  which  he  sums  up  briefly  as  follows : 
"That  in  the  operation  of  a  single  car  or  a  train 
of  cars  from  any  point  on  the  car  or  train  like 
movement  at  any  operator's  switch  will  correspond 
to  like  relative  track  movement  of  the  car  or  train." 
The  system  of  control  is  described  at  considerable 
length,  as  are  also  the  reverser  switch  and  series- 
multiple  switch,  the  pilot  mechanism,  and  the  train 
line  and  couplers.  'The  patent  is  covered  by  99 
claims  and  is  assigned  to  the  Sprague  Electric  com- 
pany. 

This  is  one  of  the  three  principal  patents  on  the 
multiple-unit  system.  The  first  was  No.  660,065, 
granted  in  October,  1900,  which  inay  be  called 
fundamental  in  its  character.  The  next  was  No. 
65o,o66,  which  related  to  the  individual  throttling 
of  the  various  equipments  in  a  train,  and  the  third, 
No.  696,880,  just  issued,  is  for  alternative  devices 
and  connections  of  the  general  scheme  of  multiple- 
unit  control.  This  last  is  especially  important,  be- 
cause it  is  descriptive  of  the  first  controllers  used 
on  the  Brooklyn  elevated  railroad,  having  in  many 
respects  departures  of  details  of  those  used  where 
the  system  was  originated  in  commercial  practice 
in  Chicago,  and  while  all  multiple-unit  systems  are 
said  to  come  within  certain  claims  of  the  original 
patent,  the  last  one  is  specific  with  regard  to  the 
later    devices    which    have    been    adopted. 


American  Electric  Shoe-ironer. 

The  electric  shoe-ironing  tool  shown  in  the  ac- 
companying illustration  is  said  to  be  better  adapted 
for  ironing  leather  than  any  other  kind  of  ironing 
tool.  Manufacturers  of  shoes  now  finish  them  by 
pressing  out  all  the  wrinkles  when  the  shoe  is  on 
the  form  or  last,  and  the  electric  ironer  shown  is 
said  to  give  a  constant  and  steady  heat,  which  can 
be  regulated  to  the  desired  degree  for  the  different 
grades  of  leather.  These  ironers,  which  are  manu- 
facturd  by  the  American  Electrical  Heater  company 


AMERICAN    ELECTRIC   SHOE-IRONER. 

of  Detroit,  Mich.,  are  used  extensively  in  nearly 
all  the  large  shoe  factories  throughout  the  United 
States    and    England. 

W^ith  each  ironing  tool  Is  furnished  a  switchboard, 
arranged  to  give  five  different  degrees  of  heat  and 
ready  to  be  fastened  to  the  treeing  machine.  The 
tools  are  furnished  in  two  styles  and  are  made  for 
any  voltage  up  to  220.  The  style  shown  is  17V2 
inches  long,  weighs  2y2  pounds  and  consumes,  at 
maximum  heat,  joo  watts. 


General  Electric    Push-button  Flush 
Pocket    Switch. 

A  complete  line  of  single-pole,  double-pole  and 
three-way  push-button  Hush  pocket  switches  is  man- 
ufactured by  the  General  Electric  company.  They 
are  designed  to  meet  all  requirements  for  such  places 
where  the  maximum  current  is  10  amperes,  and 
they  arc  suitable  for  use  on  250-volt  circuits.  The 
switches  are  adapted  to  be  installed  in  the  standard 
outlet  boxes  regularly  manufactured  for  the  recep- 
tion  of   switches   of    this   character. 

The  mechanism,  which  consists  of  an  unusually 
small  number  of  working  parts,  is  entirely  enclosed 
In  a  substantial  porcelain  box.  A  quick  make-and- 
break  Is  one  of  the  characteristics  of  the  switches 
and  liberal  contact  surfaces  prevent  heating.  The 
quick  positive  action  of  the  switch  is  accomplished 
by  means  of  but  one  spiral  spring,  which,  with  the 
other    distinctive    features    of   the    switch,    precludes 


GENERAL  ELECTRIC  PUSH  BUTTON  FLUSH   POCKET  SWITCH 

any  possibility   of    sluggish    action    or   loosening    of 
parts. 

The  accompanying  illustration  shows  a  complete 
switch  and  also  its  parts.  One  of  the  switch  but- 
tons is  finished  to  correspond  with  the  cover  of  the 
switch,  while  the  other  is  black,  so  that  a  glance 
determines  the  position  of  the  switch.  The  switch 
may  be  conveniently  wired  from  the  front  after 
[being  placed  in  position.  The  standard  finish 
adopted  is  nickel,  but  other  finishes  are  furtilshed 
if  desired.  There  is  manufactured  a  cast-iron  wall 
pocket  for  use  with  these  switches  in  connection 
with  cleat  or  knob  concealed  wiring.  Separate 
nickel  covers  are  also  furnished  for  the  Installation 
of  two  switches  or  three  switches. 


Annual  Report  of  the  Metropolitan  Ele- 
vated. 

The  stockholders  of  the  Metropolitan  West  Side 
Elevated  Railway  company  of  Chicago  met  April 
4th  to  hear  the  annual  report  for  the  year  ended 
February  28th  and  to  elect  directors.  There  was 
but  one  change  in  the  board,  Frederick  A.  Delano, 
manager  of  the  Burlington  railroad,  succeeding 
George  B,  Harris,  president  of  that  road.  The 
other  directors  are  James  J.  Higginson,  Clarence  S. 
Day,  R.  Somers  Hays,  James  B.  Forgan,  Benjamin 
Allen,  George  Higginson,  Jr.,  W.  W.  Gurley,  D. 
MacAllIster,   Byron   L.   Smith   and  John   P.   Wilson. 

The  directors  met  on  April  Sth  and  re-elected 
the  following-named  officers :  President,  D.  Mac- 
AllIster; secretary  and  treasurer.  George  Higginson, 
Jr.;  auditor,  C.  W.  Hlllman;  general  manager,  H. 
M.  Brinkerhoff ;  general  counsel,  W.  W.  Gurley. 
George  Higginson,  Jr.,  was  elected  to  the  vice-pres- 
idifhcy,    succeeding    George    B.    Harris. 

According  to  the  report  for  the  year  ended  Feb- 
ruary 28th  the  number  of  passengers  carried  was 
33.910,790,  an  increase  of  2,253,818  over  the  preced- 
ing year,  but,  owing  to  an  increase  in  taxes,  several 
costly  collisions,  which  occurred  in  the  fog  on  No- 
vember ig,  1901,  and  the  declaring  of  a  dividend  of 
three  per  cent,  on  the  preferred  stock,  it  was  neces- 
sary to  draw  $22,252  from  the  surplus.  The  total 
earnings  for  the  year,  which  were  $1,753,313,  were 
$1,016,103    more    than    the    operating    expenses. 

During  the  year  the  construction  of  two  exten- 
tions  (the  Douglas  Park  and  Garfield  Park 
branches")  has  been  carried  on,  and  when  com- 
pleted will  add  2.35  miles  to  the  lines,  which  now 
equal  37.2S  miles  of  single  track. 

To  meet  the  requirements  of  the  extensions,  38 
coaches  and  eight  motor  cars  were  ordered  during 
the  early  part  of  the  fiscal  year.  An  engine  and 
generator  of  3,500-horscpower  capacity  were  also  or- 
dered for  the  power  house,  which  will  be  in  service 
in  time  for  the  needs  when  the  extensions  are  com- 
pleted. It  Is  thought  that  the  extensions  will  be 
completed    about   May   1st. 


Work  is  now  being  pushed  on  the  Hawks-Angus 
line  from  Jackson  to  Lansing,  Mich.,  wnth  the  end 
In  view  of  e-xtending  the  line  to  Grand  Rapids.  At 
Grand  Ranlds  the  road  will  connect  with  the  Grand 
Rapids.  Grand  Haven  and  Muskegon  railway  al- 
ready in  operation. 


Recent    Space-telegraphy    Develop- 
ments. 

The  rights  for  operating  the  Alarconl  system  of 
space  telegraphy  In  the  United  States,  Cuba,  Porto 
Rico.  Danish  West  Indies,  Alaska,  Aleutian  Islands, 
Philippines,  Hawaiian  Islands  and  all  the  waters 
belonging  thereto  have  been  sold  to  the  Marconi 
Wireless  Telegraph  company  of  America,  capitalized 
at  $6,150,000.  It  is  stated  that  stations  are  building 
at  Cape  Cod,  Cape  Breton  and  Tampa,  and  that 
other  stations  will  be  built  on  the  Pacific  coast.  By 
means  of  the  Pacific  coast,  It  Is  asserted  that  com- 
munication will  be  obtained  with  the  Orient  and  Rus- 
sia either  via  Alaska  and  the  Aleutian  Islands  to 
Russia  and  Japan,  or  via  the  Hawaiian  Islands, 
Guam,  and  the  Philippines. 

It  Is  reported  that  Siemens  &  Halske  of  Berlin, 
Germany,  owners  of  the  Braun  wireless  system, 
have  brought  an  action  against  the  Slaby-Arco  peo- 
ple for  an  alleged  infringement  of  patent,  and  are 
preparing  to  bring  a  similar  complaint  in  England 
against  the  Marconi  company.  Dr.  Braun  of  Stras- 
burg  claims  that  both  Inventors  copied  his  closed- 
circuit  oscillation  method  after  he  had  protected 
himself   with    patents. 

Professor  Sylvanus  Thompson  has  an  article  in 
the  Saturday  Review  of  London  on  the  Marconi- 
Slaby  controversy.  After  appreciating  Marconi's 
splendid  achievement  In  sending  signals  across  the 
Atlantic  as  the  result  of  skillfully  exploiting  Lodge's 
invention.  Professor  Thompson  proceeds  to  show 
that  neither  Marconi  nor  Slabv  is  entitled  to  a 
patent  on  anything  but  the  details  of  the  systems, 
since  neither  of  them  can  put  himself  in  the  position 
where  Lodge  stands  as  the  original  inventor.  Com- 
menting on  the  article,  Mr.  Marconi,  who  sailed  for 
Europe  on  Wednesday,  said  that  he  had  little  to 
fear  from  any  claim  to  patent  rights  put  forward  by 
Professor  Lodge. 

The  American  Wireless  Telegraph  and  Telephone 
company  has  begun  the  construction  at  the  High- 
lands of  Navesink,  near  New  York  city,  of  a  tower 
for  the  reccDtlon  of  messages  from  incoming  steam- 
ers. In  order  to  build  the  tower,  which  will  be 
130  feet  high  and  is  to  have  a  base  of  40  feet,  the 
company  was  obliged  to  purchase  eight  acres  of  land. 
It  Is  stated  that  another  important  portion  of  the 
work  of  this  company  will  be  to  send  wireless  ines- 
saces  back  and  forth  along  the  Jersey  coast  and 
ultimately  from   Maine  to  the    Carolinas. 


Reception  to   Lord    Kelvin   at  Columbia 
University. 

On  April  21st,  the  Mondav  following  the  Installa- 
tion of  President  Nicholas  Murray  Butler,  the  Amer- 
ican Institute  of  Electrical  Engineers  and  Coluinbia 
University  will  give  a  reception  at  the  university. 
New  York  city.  In  honor  of  the  Right  Honorable 
Lord  Kelvin  fpast-nresldent  of  the  Royal  Society, 
honorary  member  of  the  American  Institute  of  Elec- 
trical Engineers  and  of  the  American  Physical  so- 
ciety) and  Lady  Kelvin.  The  reception  wll  be  given 
in  conjunction  with  the  National  Academy  of  Sci- 
ences, the  American  Association  for  the  Advance- 
ment of  Science,  the  American  Mathematical  society, 
the  American  Physical  society,  the  Astro-physical 
Society  of  America,  and  the  New  York  Academy 
of  Sciences.  To  use  the  words  of  President  Eliaklm 
Moore,  this  event  will  be  a  "delightful  expression 
of  international  scientific  unity."  The  reception  will 
be  from  8:30  to  eleven  o'clock  in  the  evening,  with 
speeches  by  four  eminent  scientists,  with  a  response 
by  Lord  Kelvin.  Owing  to  the  limited  space  in 
the  reception  hall,  tickets  to  this  reception  at  first 
will  be  issued  only  to  members  and  one  lady.  After 
the  returns  from  the  members  for  themselves,  if 
the  capacity  of  the  hall  will  admit,  guests  inay  be 
Invited  by  members.  The  executive  committee  for 
the  reception  consists  of  Dr.  Francis  B.  Crocker, 
chairman ;  Calvin  W.  Rice,  secretary ;  Dr.  Robert 
S.  Woodward,  F.  P.  Keppel,  Dr.  Arthur  G.  Webster, 
Professor  J.  McKeen  Cattail  and  T.  Comirierford 
Martin. 

Lord  and  Lady  Kelvin  are  expected  to  reach  this 
country  on  April   19th  and  will  stay  three  weeks. 


Capital-Stock  Valuations  for  Taxing 
Purposes. 

Judges  Grosscup  and  Humphrey  in  the  United 
States  Circuit  Court  in  Chicago  on  April  4th  set 
aside  both  the  low  original  assessment  of  igoo  on 
the  capital  stock  and  franchises  of  public-service 
corporations  and  the  high  reassessment  which  the 
State  Board  of  Equalization  made  a  year  later,  and 
established  a  new  basis  of  assessment,  which  is 
thought  to  be  equitable.  As  soon  as  the  exact 
amount  of  taxes  due  on  the  new  basis  Is  figured 
out  the  corporations  Interested  must  settle  Imme- 
diately. The  figures  now  fixed  by  the  court  as 
capital-stock  valuations  are  placed  before  those  of 
the  high  reassessment  In  the  following  list : 
Chicago  Union  Traction  company.  $7,763,000, 
$14,013,000;  Chicago  Consolidated  Traction  com- 
pany, ,$621,000,  $3,821,000;  People's  Gas  Light  and 
Coke  company,  $8,501,000,  $12,631,000:  Chicago  City 
Railway  company,  $4,015,000,  $6,023,000;  Chicago 
Telephone  company,  $1,850,000,  $2,400,000;  Chicago 
Edison  company,  $1,800,000,  $2,400,000.  No  figures 
are  given  for  the  South  Chicago  City  Railway  com- 
pany, as  it  has  operated  at  a  loss. 
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Telephone  News  from  the  Northwest. 

The  Northwestern  Telephone  Exchange  company 
has  served  papers  upon  the  Twin  City  Telephone 
company  in  Minneapolis,  to  restrain  the  Twin  City 
company  from  maintaining  any  wires  between  the 
wires   of   the    Northwestern   and   the   ground. 

The  Lakota  Telephone  and  Electric  Light  com- 
pany of  Lakota,  N.  D.,  has  been  granted  a  franchise 
for  a  local  exchange,  and  will  proceed  to  construct 
it  as  soon   as  possible. 

The  exchange  at  Hibbing,  Minn.,  has  been  ab- 
sorbed by  the  Mesaba  Telephone  company,  which 
now  controls  all  the  lines   on  the  Mesaba  Range. 

Hon.  J.  C.  Marsh,  proprietor  of  the  telephone  ex- 
change at  Marshtield,  Wis.,  will  erect  a  new  build- 
ing, which  W'ill  contain  quarters  for  the  telephone 
office. 

The  Theresa  Union  Telephone  company  has  been 
granted  a  franchise  in  the  town  of  Fond  du  Lac, 
Wis.,  and  will  connect  with  the  system  of  the  Little 
Wolf  River  Telephone  company  there. 

The  Iron  Range  Electric  Telephone  company  will 
expend  $7,000  in  improvements  to  the  exchange  at 
Crookston,    Minn. 

The  Northwestern  Telephone  Exchange  company 
has  started  work  for  a  tunnel  for  the  trunk  wires 
between  Minneapolis  and  St.  Paul  exchanges.  The 
company  has  used  its  poles  to  their  capacity,  and  has 
no   more   room   on   them. 

The  Nicollet  County  Telephone  company  has 
bought  the  C.  C.   Nelson  line  in   Bernadotte,  Minn. 

The  local  company  at  Madison,  S.  D.,  has  given 
notice  of  a  raise  in  rates  for  business  connections 
to  $2  a  month,  payable  quarterly  in  advance. 

The  Kandiyohi  County  Telephone  company  of 
Willmar,  Minn.,  has  increased  its  capital  stock  from 
$10,000  to  $25,000. 

The  Twin  City  Telephone  company  announces  a 
dividend  on  preferred  capital  stock  at  the  rate  of 
seven  per  cent,  per  annum.  The  company  seeks  to 
interest  local  capital  from  people  of  small  means, 
especially    users    of   telephones. 

The  Lakefield  (Minn. J  Telephone  company  has 
fUed  articles  of  incorporation,  with  $3,000  capital 
stock. 

The  Mount  Pleasant  Telephone  company  and  the 
New  London  Telephone  company  contemplated  local 
exchanges  for  JNIount  Pleasant,  Iowa.  The  two 
companies  have  got  together,  pooled  interests,  fixed 
rates   of  exchange  and   divided   the  territory. 

The  Bishop  Telephone  company  has  sold  its  en- 
tire system  in  Linn  County,  Iowa,  to  the  Linn  County 
Telephone  and  Telegraph  company  of  Marion,  Iowa. 
The  former  company  retires  from  business  May  1st. 

The  Iowa  Telephone  company  will  expend  $25,- 
000  at  Waterloo,  Iowa,  in  improving  its  system. 
There  w-ill  be  20.000  feet  of  new  cable  put  in. 

The  Cedar  Valley  Telephone  company  will  make 
extensive  improvements  to  the  system  at  Oelwein, 
Iowa,  in  a  short  time.  R. 


Ohio  Telephone  Notes. 

It  is  announced  that  the  bankers'  committee  in 
charge  of  the  Everett-Moore  affairs  has  given  an 
option  on  the  Federal  Telephone  properties  at 
Canton,  Portsmouth,  Lima,  Findlay,  Bowling  Green 
and  Dayton,  in  this  state,  and  Detroit  and  Jackson, 
Mich.,  the  time  being  about  15  days.  In  every  case 
the  option  has  been  taken  by  local  people  and  the 
stipulation  has  been  made  that  they  shall  never  sell 
to  the  Bell  company.  There  are  23  properties  alto- 
gether under  the  Federal's  control,  and  it  is  said 
if  these  eight  are  sold  it  will  put  the  syndicate  in 
good  condition  so  far  as  telephone  interests  are 
concerned. 

The  Canton  people  have  almost  entirely  ceased  the 
use  of  the  Bell  telephones  in  that  city,  and  are  get- 
ting up  a  company  by  popular  subscription  to  pur- 
chase the  plant  of  the  Stark  County  Telephone  com- 
pany, which  is  one  of  the  Federal  companies.  It  is 
said  the  figures  placed  on  the  plant  are  $250,000 
or  thereabout.  The  Board  of  Trade  of  that  city 
is  active  in  the  formation  of  the  n.ew  company,  as 
the  result  of  the  determined  fight  against  the  Bell 
company. 

The  Home  Telephone  company  of  Toledo  has 
filed  a  mortgage  of  $2,500,000  to  secure  bonds  to 
complete  the  construction  of  its  plant. 
'  The  Louisville  Independent  Telephone  company 
of  Louisville,  Ky.,  will  give  a  mortgage  of  $1^000.000 
on  the  plant  there  to  secure  a  bond  issue  of  the  same 
amount.  The  plant  is  almost  ready  now  to  be  put 
in  operation,  and  there  is  a  fine  prospect  for  busi- 
ness. Barber  &  Braily  of  Wauseon,  Ohio,  have  had 
charge  of  the  construction  work.  0.  M.  C. 


Indiana  Telephone  Items. 

The  Yellow  Jacket  Citizens'  Co-operative  Tele- 
phone company  of  Poplar  Ridge  was  incorporated 
on  April  4th,  with  a  capital  stock  of  $2,500.  It  will 
operate  in  Putnam  and  Park  counties.  The  directors 
are  Alexander  McHargue,  Charles  Searing  and 
others. 

Tillman  Mitchell  of  Indianapolis  has  brought  suit 
for  $10,000  against  the  Central  Union  Telephone 
company,  which  he  claims  will  compensate  him  for 
iniuries  received  by  being  run  down  by  the  city  fire 
chiefs  buggy  in  an  alley.  This  fact  would  seem 
foreign  to  the  telephone  company  except  for  the 
allegation  that  the  company  had  unlawfully  set  a 
pole  in  the  alley  and  that  Mr.  Mitchell  was,  by  rea- 
son thereof,  prevented  from  seeing  the  buggy  as 
it  approached  him,  and  because  of  this  obstructed 
view'  he  was   injured. 

There   is  an   unusual  eagerness  among   capitalists 
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in  the  northeastern  part  of  the  state  to  invest  heavily 
Ml  Independent  stock,  and  the  value  of  these  stocks 
seems  to  be  constantly  rising.  Two  big  exchanges 
have  been  established  recently  by  the  Independent 
people  m  Northern  Indiana,  one  at  Logansport  and 
another  at  South  Bend,  and  in  every  city  and  village 
the  Independent  telephones  are  securing  a  good  foot- 
hold. 

Two  notable  instances  of  unusual  use  of  the  tele- 
phone took  place  in  Indianapolis  recently.  On  Easter 
.Sunday  a  telephone  transmitter  was  placed  on  the' 
pulpit  of  a  prominent  church  and  a  young  woman 
member  ill  at  home  listened  to  the  music  and  ser- 
mon from  her  couch.  A  similar  thing  was  done 
at  a  wedding  in  an  Episcopal  church,  the  officiating 
minister  and  the  bride  and  groom,  each  speaking  loud 
and  distinct,  so  that  a  number  of  invited  guests  pre- 
vented from  attending  were  enabled  to  listen  to  the 
ceremony  over  the  telephone  wires. 

The  Home  Telephone  company  of  Portland  was 
incorporated  on  the  sth  inst.,  with  a  capital  stock 
of  $30,000.  The  board  of  directors  is  headed  by 
Frank  White. 

The  Leamon's  Corner  Telephone  company  of  Han-- 
cock  County  has  been  incorporated,  with  a  capital 
stock  of  $1,140.  Robert  Scott  and  others  are  di- 
rectors. Ihe  exchange  will  be  erected  and  operated 
in  a  schoolhouse.  The  Worthington  Telephone 
company  has  been  incorporated,  with  a  capital 
stock  of  $10,000.  The  directors  are  W.  B.  Squire, 
. . .   B.   Harrah  and  others.  F. 


Central  Telephone  Company's    New 
Apparatus. 

The  new  Becker  terminal  hefid,  which  has  just 
been  placed  on  the  market  by  the  Central  Tele- 
phone and  Electric  company  of  St.  Louis,  Mo.,  is 
illustrated  in  Fig.  i,  which  is  a  view  of  the  50-pair 
head,   with   lid   removed,   showing  the   interior  with 
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Telephone  Situation  at  Evansvllle. 

Hie  committee  of  citizens  to  which  Mayor  Covert 
of  Evansvllle  has  referred  his  telephone  plan  has  not 
made  Its  report.  It  appears  that  the  committee  has 
already  been  confronted  with  the  two  per  cent 
hmit  of  taxation  allowable  to  a  city  by  the  statute- 
to  install  a  municipal  telephone  plant  will  require 
tlie  expenditure  of  an  amount  (if  raised  by  any  sort 
of  taxation)  which  will  exceed  that  limit.  But  the 
nrost  serious  obstacle  confronting  the  committee  is 
the  uncertainty  of  the  city  being  able  to  enjoy  a 
monopoly  of  the  telephone  business  instead  of  hav- 
ing a  competitor  in  a  powerful  private  corporation 

i  he  investigations  of  the  committee  thus  far  do  not 
warrant  it  in  promising  full  long-distance  connec- 
tions, nor  IS  It  certain  that  the  Cumberland  com- 
pany, now  operating  in  the  city,  can  be  legally  dis- 
lodged  and   put    out    of   business. 

Ihe   people,    however,    while   impatiently   awaiting 

he  committees  report,   and  somewhat  fearful   of  it 

mT.fn'"'7,"'  '°  ""=  ^'^••'^"'■■^  municipal  scheme,  are 
making  other  suggestions,  to  the  effect  that  a  tele- 
phone construction  company  be  permitted  to  put  in 
a  plant  for  the  city,  lease  it  to  the  city,  giving  the 

IX  TrT^'  °^  r\"''  *°^  ''  out 'of ^the  Earn- 
ings, fhe  lease  might  bear  six  per  cent,  interest 
ix-r  annum,  the  rental  to  diminish  as  the  plant  was 
being  paid  for,  until  it  was  finally  acquired  by  the 
numicipality.  The  people  are  insisting  tha?  such  a 
plan  would  be  good  enough  security  for  that  kind 
of  an  investment. 

It  is  agreed  that  the  city  cannot  go  into  competi- 
tive telephone  business.  If  the  Cumberland  com- 
pany   by   whatever  means,  is  able  to  keep  its   hold 

°A  iilf^h^'r"''  "'%'"™'riP='l  stock  will  not  sell, 
w  ith  us  large  system  and  plentiful  resources  the 
Cumberland  could  even  give  free  telephone  service 
in   a   hght   with  a  municipal  company. 


TELEPHONE  MEN. 

Mr.  S.  G.^McMeen  has  resigned  his  position  as 
electrician  of  the  Central  Union  Telephone  com- 
S  rS  fr^Rl''  P'ace  on  the  telephone  engineering 
staff  of  the  Western  Electric  company,  with  head- 
quarters   in   Chicago. 

.t;M;t;^'  ^wl'  ™T?°,'""J''"^  ''''="■£'=  °f  the  con- 
struction of  the  Rocky  Mountain  Bell  Telephone 
corapanys  lines  in  Wyoming,  has  been  appointed 
manager  of  all  the  lines  of  the  company  in  the  dis- 
trict north  of  Douglas. 

It  is  stated  that  J  C.  Hubinger  of  Keokuk,  Iowa, 
has  failed,  the  liabilities  being  placed  at  $500,000: 
Mr.  Hubinger  is  well  known  in  telephone  circles, 
being  the  owner  of  exchanges  at  Keokuk,  Muscatine 
and  other  points.  He  was  the  originator  of  the  Mis- 
sissippi Valley  Telephone  company,  which  started  the 
work  taken  up  later  by  the  Twin  City  Telephone 
company   in   Minnepolis  and   St    Paul 


Becker  Terminal  Head 


Fig.  2.    Switchboard  Cam.    Fig.  3. 
CENTRAL   TELEPHONE   COMPANY'S   NEW   APPARATUS. 

cable  installed.  The  ground  plate  is  directly  beneath 
the  fuses,  which  are  of  a  novel  construction,  making 
the  terminal  head  practically  a  protection  against 
lightning  or  sneak  currents,  or  high -potential  cur- 
rents from  any  source.  A  galvanized-iron  cover  is 
furnished  with  a  handle.  This  cover  can  be  placed 
in  position  or  removed  very  quickly.  The  company 
has  spared  no  expense  to  develop  this  terminal  head 
and  believes  it  is  the  best  on  the  market.  The  Illi- 
nois Electric  company  is  the  Central  company's  ex- 
clusive agent  for  Chicago,  and  the  Post  Glover  Elec- 
tric company  for  Cincinnati. 

In  Figs.  2  and  3  are  illustrated  the  Central  com- 
pany's new  switchboard  cam.  Fig.  2  shows  the 
cam  with  cover  and  Fig.  3  with  cover  removed. 
This  cam  is  said  to  be  well  constructed.  It  is 
made  to  operate  the  listening  circuit  in  multiple 
with  both  cords  and  to  ring  either  cord  separately. 
It  is  furnished  with  platinum  contacts  and  is  claimed 
to  be  one  of  the  most  compact  and  rigid  cams  on 
the  market. 


GENERAL  TELEPHONE  NEWS. 

The    Telephone    Company    of    America    has    been 
granted  a  franchise  at  Newbern,  N.  C. 

The  special  committee  of  the  Chicago  City  Coun- 
cil, appointed  to  investigate  the  tunnels  of  the  Illi- 
nois   Telephone    and    Telegraph    company,    has    de- 
manded that  the   signatures  of   the   bondholders  be 
obtained  to  an  agree- 
ment which  will  make 
it    necessary    for    the 
company  to   secure  a 
new    franchise    if    it 
wishes  to  use  the  tun- 
nels   for    other    pur- 
poses    than    for    tele- 
phone    wires.     Pend- 
ing the  securing  of  the 
signatures       to       the 
agreement,  it  is  stated 
that  the  city  will  not 
permit    the    under- 
ground work  to  pro- 
ceed. 
The   Utah    Home 
has  been  organized    with  a  capUatst^of  fcoTo'^T 
others  of  sift  T^'t^r-^-   f^"='   S-    F.    Fenton 'and 
^ranted    in    i  ll'''T^'^"^■'^=  "°°"  ^"^  ^  franchise  is 
granted   in    Salt    Lake    City,    the    company    will    try 

iVJtl'Tr'  ^■■^"f^hises  from  the  cities  of  Ogden 
Logan,  Park  City,  Bingham  and  other  Utah  towns 

in  w'iirr™ ",''  n?  $50,000,000  was  filed  for  record 
in  Will  County,  III.,  on  April  7th,  by  the  Interstate 
Independent   Telephone   and    Telegraph   company  in 


Switchboard  Cam 


favor  of  the  American^  Tnist  an?  Sa";  ngsBan^  of 

^^'^Tk  'T''.  V'^r"^''^  ''  given  to  c?ver  50,000 
$1,000  bonds,  dated  January  2,  1902,  bearing  five 
per  cent,  interest,  and  maturing  in  25  vears  Ac- 
cording to  Its  terms  the  sum  of  $500,000  is  to  be 
used  in  paying  off  the  indebtedness  of  the  North- 
western Telephone  and  Telegraph  company,  the 
company  forming  the  nucleus  of  the  Interstate  com- 
pany. 


In  furnishing  a  number  of  business  firms  of  the 
LTnited  States  with  a  list  of  manufacturers  of  auto- 
mobiles and  parts  thereof  in  France,  Consul  H^ynes, 
who  is  at  Rouen,  shows  that  in  France  at  the  pres- 
ent time  there  are  48  manufacturers  of  automobiles. 


MANUFACTURERS    AND    DEALERS. 

The  Local  Telephone  company  of  Norwalk,  Ohio 
has  been  incorporated  to  "construct  and  purchase 
telephones."     The  capital  stock  is  placed  at  $250,000. 

The  Herzog  Telephone  Systems  company  has  been 
incorporated  at  Trenton,  N.  J.,  with  $1,500,000  capi- 
tal stock,  to  manufacture  and  deal  in  telephones,  etc. 
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Ericsson  Street-railway  Telephone. 

In  the  larger  cities  the  nearness  of  a  public  tele- 
phone to  anj'  part  of  a  street-railway  line  precludes 
the  necessity  of  installing  a  system  to  parallel  the 
track,  to  be  used  in  summoning  help  or  for  any 
other  necessary  purpose.  In  the  suburban  districts, 
however,  where  many  of  the  lines  are  single-tracked, 
a  telephone  at  each  turn-out  has  become  a  necessity. 
Another  method  is  to  have  a  telephone  in  each  car 
which  can  be  connected  to  a  line  running  parallel 
to  the  roadbed,  either  by  a  plug  box  located  at 
frequent  intervals  on  poles  or  by  a  jointed  pole 
which   makes   the  connection   to  the  aerial    wires. 

A  drawback  to  the  general  adoption  of  the  tele- 
phone for  use  as  described  is  said  to  have  been 
in  the  unreliability  of  the  transmitters  used  for  this 
purpose.  A  standard  transmitter  should  be  used — 
one  that  is  proof  against  moisture,  dust,  etc.,  and 
also   one  that  will   not  pack  when  left   undisturbed 


ERICSSON    STREET-RAILWAY   TELEPHONE. 

for  some  time.  The  Ericsson  transmitter,  shown 
in  the  accompanying  cut,  is  claimed  to  be  a  model 
in  this  respect,  and  to  be  extensively  used  on  that 
account.  It  is  furnished  by  the  Ericsson  Telephone 
company   of   296    Broadway,    New    York   city. 


Profit-sharing  in  Boston. 

The  Simplex  Electrical  company  of  Boston,  the 
well-known  manufacturer  of  insulated  wires  and 
cables,  has  begun  the  practice  of  profit-sharing  with 
its  older  employes — "not  as  an  act  of  philanthropy, 
but  as  a  piece  of  business  wisdom."  The  innovation 
was  put  into  vogue  at  the  conclusion  of  last  year's 
business,  when  the  sum  of  $3,000  was  divided  among 
52  men  who  had  served  the  company  faithfully  for 
a  definite  term  of  years.  The  employes  greatly  ap- 
preciated the  generous  and  unsolicited  action  of  the 
company,  and  in  their  turn  surprised  the  employers 
last  month  by  a  noon-hour  demonstration,  attended 
by  all  of  the  350  employes,  at  which  Mavor  Mc- 
Namee  of  Cambridge  made  a  speech,  ended  by  the 
presentation,  on  behalf  of  the  men,  of  an  engrossed 
testimonial  of  thanks  signed  by  the  employes  af- 
fected. Mr.  Everett  Morss  made  a  suitable  response, 
and  the  affair  was  made  the  occasion  of  an  ex- 
pression of  mutual  good  feeling.  The  officers  of  the 
company  are:  President,  C.  A.  Morss;  vice-presi- 
dent, Everett  Morss;  treasurer,  C.  A.  Mor.ss,  Jr.; 
general  manager,  J.  H.   Mason. 


Bell  Telephone  Output. 

The  American  Telephone  and  Telegraph  company 
made  a  new  high  record  in  the  output  of  instru- 
ments for  the  month  ended  March  20th.  with  a 
total  of  96,557,  the  largest  previous  total  for  any 
one  month  being  96,300,  in  June,  1901.  However, 
the  net  output  for  March,  53,710.  has  been  exceeded 
several  times  previously.  Comparative  figures  fol- 
low : 

March.  1932  19J1.  I90''-  lS99- 

Gross  oulpul 96.557       76, ■'5I        65,878       67033 

Returned 42.847       37.517       20,664       13.530 

Net  output 53.710  39.234  45.214  55.503 

Decemberzi  to  March  20: 

Grossoutpul 279.553  216,109  183.003  162.844 

Returoed 114.498  89.427  63,004  41,725 

Netoutput 165,055     126,682     119.999     121.119 

Outstanding  March  20 2.691.065  2,079,498  1.700.464  1,246,365 


Industrial  Exposition  at  Osaka. 

In  reference  to  tlie  International  Industrial  Ex- 
position which  will  be  held  from  March  i  to  July 
31,  1903.  at  Osaka,  Japan,  notices  of  which  have 
appeared  in  previous  issues  of  the  AVcstern  Elec- 
trician. Minister  Buck  of  Tokyo  states  that  foreign 
exhibits  are  exempted  from  customs  duties  in  case 
they  are  used  in  Japan  solely  for  the  purposes  of  the 
exhibition,  and  are  re-exported  within  two  months 
of  its  close.  Owing  to  increased  demand  for  space, 
the  ground  intended  to  be  set  aside  for  foreign  ex- 
hibits has  been  enlarged  to  five  times  the  original 
estimate,  being  now  54.000  square  feet,  which  seems 
to  indicate  that  a  considerable  representation  of  for- 
eign  industrial  interests  is  anticipated. 


The  Union  Railway,  Power  and  Electric  companv 
of  Jersey  City.  N.  J.,  has  been  incorporated,  with 
$100,000  capital  stock,  by  N.  R.  Vanderhoof,  W.  N. 
Greene  and  Edward  Cuddy. 


Future  of  the    Independent   Telephone 

Movement  from  the  Operators' 

Standpoint.' 

By    H.    C.    Raney. 

The  development  of  the  Independent  telephone 
business  has  been  one  of  the  most  remarkable  move- 
ments in  the  business  world  in  the  last  decade. 
1  wenty  years  ago  the  Independent  telephone,  in  a 
commercial  way,  was  wholly  unknown,  and  11  is 
only  within  the  last  10  years  that  the  movement 
ijegan    to    assume   any    importance. 

1  he  business  had  its  foundation  in  the  necessities 
of  the  people.  The  utility  of  the  telephone  had  long 
been  acknowledged,  but  under  the  control  of  a  grasp- 
ing monopoly  its  use  was  limited  to  the  favored 
few.  This  condition  of  affairs  incited,  first,  the 
inventor,  then  the  manufacturer,  and.  finally,  the 
people  themselves,  for  the  Independent  telephone 
movement  is  peculiarly  a  movement  of  the  people. 
Unstinted  praise  is  due  the  inventors  and  manufac- 
turers who  recognized  the  needs  of  tlie  people  and 
undertook  to  supply  that  need.  Ihe  manufacturers 
especially,  are  entitled  to  great  credit,  because  their 
work  has  been  done  in  the  face  of  the  threats  of 
the  Bell  monopoly,  and  at  great  risk  of  financial  loss. 
Had  the  Bell  company  been  successful  in  its  liti- 
gation, then  not  only  would  the  manufacturer  have 
lost  all  he  had  invested  in  the  business,  but  risked 
all    he   was   worth    in   the    way   of    damages. 

But  I  wish  to  call  your  attention  to  the  telephone 
proposition  from  the  standpoint  of  men  who  have 
invested  their  capital  in  building  exchanges  and  toll 
lines,  and  operating  the  same  in  direct  competition 
with  the  Bell  company.  It  is  in  this  sense  that  I 
use  the  term  "operators"  in  the  heading  of  this 
paper.  I  desire  to  investigate  this  subject,  not  so 
much  with  reference  to  what  they  have  accom- 
plished as  with  reference  to  the  probabilities  and 
possibilities  of  the  future. 

In  response  to  the  demands  of  the  people,  and 
by  making  use  of  the  means  placed  at  our  disposal 
by  the  inventor  and  the  manufacturer,  we  have,  in 
this  short  time,  accomplished  a  great  work. 
Whether  we  consider  the  amount  of  capital  invested 
or  the  service  rendered,  the  growth  of  the  Inde- 
pendent exchange  and  toll  business  is  most  won- 
derful. 

I  know  of  no  reliable  data  as  to  the  amount  of 
capital  actually  invested  in  the  business,  but  it 
reaches  into  the  millions,  and  already  ranks  as  one 
of  the  leading  lines  in  the  business  world. 

When  we  consider  the  service  rendered,  the  re- 
sult is  equally  remarkable.  Almost  every  village  and 
tann  neighborhood  now  enjoys  the  use  and  blessing 
of  the  telephone.  At  the  present  rate,  but  a  few 
years  will  elapse  until  it  becomes  as  much  a  part 
of  the  home  as  a  table  or  a  stove. 

This  remarkable  and  growing  demand  for  the 
telephone  is  at  once  the  guaranty  of  a  prosperous 
ruture  tor  the  business,  and  at  the  same  time  the 
most  dangerous  element  in  the  business.  It  is  a 
sure  guaranty,  because  it  is  the  proof  of  a  demand 
that  must  be  supplied.  Its  danger  lies  in  the  fact 
that'  the  people  are  almost  wholly  ignorant  of  the 
laws  that  govern  the  business.  They  are  ignorant 
because  the  business  is  only  in  its  beginning  and 
the  laws  governing  it  are  not  yet  developed,  and 
because  the  business  itself  is  peculiar  by  reason  of 
the  agency  employed,  and  is  not  governed  by  the 
rules  that  govern  any  ordinary  business.  This  has 
led  to  a  most  serious  difficulty. 

A  great  mass  of  the  people  have  become  possessed 
of  the  idea  that  telephone  service  can  be  furnished 
for  almost  nothing,  and  for  that  reason  are  disposed 
to  make  demands  for  a  low-priced  service  that  can- 
not be  complied  with.  The  great  reduction  in  price 
made  by  the  Independent  companies  from  the  old 
Bell  rates,  may  have  something  to  do  with  the 
people  getting  such  an  idea.  But  I  think  the  most 
potent  factor  in  bringing  about  this  condition  of 
affairs  has  been  the  manufacturers  of  cheap  tele- 
phones, who  have  sought  the  farmer's  trade  and 
led  him  to  believe  that  any  kind  of  a  telephone 
and  a  fence  wire  would  make  a  first-class  telephone 
system.  The  farmer,  finding  that  by  this  system 
he  could  carry  on  a  conversation  with  his  neighbor 
a  quarter  of  a  mile  away,  has  accepted  the  idea, 
and  is  acting  accordingly. 

This  condition  constitutes  one  of  the  gravest  dan- 
gers that  the  small  operator  has  to  face.  He  has 
invested  his  capital  in  his  exchange  and  small  toll- 
line  system:  and  because  he  will  not  give  some  set 
of  farmers  the  free  and  unlimited  use  of  the  same, 
they  proceed  to  build  parallel  lines  and  ask  for 
a   franchise,  and   start  a  competing  exchange. 

I  think  that  time  and  experience  on  the  part  of 
the  farmer  will  eventually  remove  this  trouble,  but 
in  the  meantime  it  may  have  financially  wrecked  the 
small  operator.  If  the  Independent  companies  en- 
gaged in  the  business  on  business  principles  as  a 
matter  of  investment  will  but  stand  together  and 
refuse  connections  to  all  companies  except  on  a 
strictly  business  basis,  the  evil  will  be  greatly  mini- 
mized. It  of  course  follows  that  the  larger  and 
stronger  the  Independent  companies  engaged  in  the 
legitimate  business  become,  the  better  they  will  be 
able  to  control  the  situation. 

This  brings  us  to  what,  in  my  judgment,  is  one 
of  the  urgent  needs  of  the  future  in  our  business ; 
that  is,  consolidation  and  a  larger  community  of 
interest   of   Independent  companies. 

I    have   no   specific   plan   to   offer,   but   leave   that 

1.  Paper  read  before  the  Interstate  Independent  Telephone 
association  at  Chicago  on  April  10,  1902 


to  Others  who  will  address  this  meeting.  I  believe 
that  this  must  come  along  the  line  of  clearing-house 
associations  and  long-distance  toll-line  companies 
made  up  of  the  smaller  Independent  companies. 
The  long-distance  toll  line  is  one  of  the  recognized 
needs  of  the  future.  I  do  not  mean  the  line  hun- 
dreds of  miles  long,  but  lines  covering  distances 
from  25  to  150  miles.  It  is  a  recognized  fact  that 
at  least  four-fifths  of  the  so-called  long-distance 
business   is   done   within   a   distance  of   100  miles. 

Another  remedy  for  the  evil  referred  to,  and 
one  of  the  pressing  needs  of  the  future,  and  one 
of  the  best  means  of  solving  the  long-distance  ques- 
tion, is  improved  construction  and  equipment.  'The 
best  is  not  too  good  to  insure  the  future  of  the 
business,  and  is  the  cheapest  in  the  end.  Good, 
heavy  cedar  poles,  and  plenty  of  them;  good  cross- 
arms,  well  braced  and  bolted  on ;  good  iron  or 
copper  wire,  tightly  put  up  and  transposed;  gootl 
telephones  and  switchboards  are  essential  tc  and 
will  insure  good  service,  and  good  service  will  in- 
sure good  financial  returns,  the  one  great  object 
ot    the    Independent   telephone   man. 

Good  service,  giving  perfect  satisfaction  to  the 
subscriber  or  toll-line  patron,  also  means  the  down- 
fall and  overthrow  of  the  inferior  service  with 
which  we  have  to  compete.  Business  men  espe- 
cially will  soon  learn  that  they  cannot  get  good 
service  except  for  fair  compensation,  and  will  also 
learn  that  poor  service  is  dear  at  any  price.  In 
view  of  these  facts,  the  future  of  the  Independent 
telephone  business  is  largely  what  the  Independent 
telephone  men  see  fit  to  make  it.  Their  fate  is  in 
their  own  hands.  We  no  longer  have  anything  to 
fear  from  the  threats  of  the  old  company  as  to 
infringement  of  patents,  and  we  are  perfectly  able 
to  meet  them  in  open  competition,  if  we  are  only 
wise  to  maintain  the  hold  we  have  upon  the  people 
by    fair   treatment    and   good   service. 

One  of  the  dangers  that  will  require  our  attention 
is  the  matter  of  hostile  legislation.  Both  the  old 
conipany  and,  in  some  instances,  the  inferior  com- 
peting lines  will  seek  to  harass  us  by  legislation 
tending  to  restrict  by  interfering  with  the  rights 
we  now  enjoy.  We,  of  Iowa,  know  something  of 
the  labors  we  have  had  to  go  through  to  prevent 
legislation  along  this  line  during  the  last  two  or 
three  months.  We  are  happy  to  say  that  we  h.ave 
been  almost  universally  successful  in  defeating  fics- 
tile    legislation. 

Another  danger  that  we  should  avoid  is  asking 
for  too  much  legislation  supposed  to  be  in  our  favor. 
As  a  rule,  I  think  the  rights  granted  the  telephone 
companies  in  the  different  states  are  ample.  What 
we  need  is,  to  guard  carefully  what  we  have  rather 
than  to  ask  for  more.  If  our  business  is  properly 
conducted  and  our  exchanges  and  toll  lines  prop- 
erly constructed,  we  have  nothing  to  fear  in  the 
matter  of  obtaining  capital  to  carry  on  our  work. 

Financial  men  have  come  to  recognize  that  the 
telephone  is  a  public  necessity,  and  the  fact  is  that 
telephone  stocks  and  bonds  are  conceded  to  be  one 
of  the  most  reliable  and  satisfactory  forms  of  busi- 
ness investment  in  the  world.  Telephone  companies 
conducted  on  business  principles  have  not  only 
brought  fair  and  satisfactory  returns,  from  the  op- 
erators' standpoint,  but  have  come  to  be  considered 
safe   investments   in   the   financial   world. 

In  a  semi-official  way,  we  who  are  gathered  here 
represent  the  vast  investment  made  in  the  great 
central  states  of  the  West.  We  have  a  common 
cause  and  a  common  object,  and  that  object  can 
best  be  promoted   by    unity   of  action   and   effort.- 

The  outlook  for  the  coming  year  is  brighter  than 
at  any  time  in  the  history  of  the  Independent  tele- 
phone business.  Reports  from  every  section  of  the 
country  indicate  an  enormous  growth  for  the  com- 
ing year.  In  the  prosperity  we  enjo.v  as  a  country 
the   telephone  business   will  receive  its   full  share. 

I'he  subjects  that  will  be  presented  here  will  lead 
to  the  vital  points  concerning  the  business.  Let  us 
bring  to  them  the  best  wisdom  we  have,  that  the 
future  of  our  business  may  be  one  of  success,  and 
that  those  who  are  looking  to  us  for  prompt  and 
reasonable  service  will  not  be  disappointed ;  and 
that  those  who,  through  our  influence,  have  in- 
vested their  money  in  this  business  will  be  able  to 
receive  fair  returns  for  the  money  so  invested. 


Telegraphing  from  a  Snowbound  Train. 

A  sensational  account  of  the  efforts  of  an  elec- 
trician to  send  for  aid  from  the  Great  Northern 
train  which  was  recently  lost  for  four  days  in  a 
blizzard  on  the  Dakota  prairies  has  appeared  in  sev- 
eral daily  papers. 

It  appears  that  the  train,  which  contained  250  pas- 
sengers, was  completely  stalled  in  the  snow,  and 
there  was  no  way  of  communicating  with  the  towns 
on  the  line.  On  the  third  day  the  fuel  had  given 
out  and  the  food  supply  had  run  so  low  that  there 
was  imminent  danger  of  great  suft'ering.  At  this 
crisis  an  electrician,  whose  name  has  not  appeared 
in  any  of  the  accounts,  enlisted  the  aid  of  two  other 
men,  and  together  they  made  a  search  of  the  train 
for  a  telegraph  instrument.  The  idea  was  to  tap 
the  wire  and  send  an  appeal  for  help,  but  the  broken 
instrument  which  they  found  in  a  train  box  would 
not  serve  the  purpose.  The  electrician  then  took 
the  ends  of  the  wire  in  his  hands,  and  by  tapping 
them  together  managed,  it  is  said,  to  tick  off  a 
message  to  the  operator  at  Minot,  the  nearest  station. 
Huge  rotary  snow-plows  were  sent  out,  and,  after  a 
hard  battle  with  the  snowdrifts,  the  imprisoned  train 
was  released. 
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Three  Problems  and  Their  Solutions. 

{ Continued  from  J^affe  2^y.  ]  , 

state  lliat  I  have  established  such  an  exchange  for 
\Visconsin,  in  the  city  of  Milwaukee,  with  head- 
quarters at  715  Grand  avenue.  The  plan  is  to  edu- 
cate the  public  as  to  the  safety  of  telephone  stocks 
and  bonds  for  investments,  by  advertising  and  by 
placing  many  local  agents  in  the  field. 

The"  fixing  of  rates  for  toll  business  passing  over 
the  lines  ofniore  than  one  company  is  now  occupy- 
ing the  attention  of  many  people.  In  Wisconsin 
a  committee  of  five,  appointed  by  the  state  associa- 
tion, is  now  wrestling  with  the  proposition,  and  will 
evolve  some  scheme  and  present  the  same  at  the 
summer  meeting  of  the  association  next  June. 
Whatever  the  scheme  may  be,  I  believe  it  should  be 
one  in  which  ever}'  company  whose  lines  afford 
a  connecting  link  in  the  transmission  of  a  message 
should  share  in  the  fees  received.  The  fee  to  be 
charged  should  be  according  to  the  air-line  distance 
between  the  sending  and  receiving  station,  and  the 
proportion  of  the  fee  to  each  company  should  be 
based  upon  the  air-line  mileage  of  its  lines  between 
the  points  where  such  message  was  received  and 
where  passed  to  another  company  or  to  the  receiver. 
A  slight  advantage  should  be  given  the  sending 
and  receiving  stations.  The  schedule,  when  adopted, 
should  be   maintained  by  all    companies   in   a  state. 

So  many  companies  connecting  with  each  other 
(there  are  nearly  200  companies  in  Wisconsin) 
brings  us  to  the  third  problem.  Some  method  of 
checking  messages  and  settling  balances  is  required, 
and  this  work  can  be  done  properly  only  by  a.  com- 
pany   organized    for    that    sole   purpose. 

A  plan  which  I  propose  is  this:  A  company 
should  be  incorporated  for  the  sole  purpose  of  audit- 
ing and  adjusting  the  joint  business  of  companies 
whhin  a  certain  district,  or,  better,  for  a  single  state. 
T.et  it  start  by  contracting  to  handle  the  business 
between  two  companies  only.  Each  of  those  com- 
panies would  bring  in  one  or  more  connecting  com- 
panies, and  these  in  turn  would  bring  in  others,  and 
so  on.  until  every  company  in  the  district  or  state 
Vould  be  operating  its  joint  business  through  the 
clearing  company.  Every  station  would  make  a 
record  "slip  of  each  message  sent  to  every  station  of 
other  companies,  and  these  slips  would  be  sent 
weekly  to  the  clearing  company.  A  like  slip  would 
be  kept  for  each  message  received.  The  clearing 
company  would  compare  sending  and  receiving  slips, 
and  any  errors,  discrepancies  or  failures  to  report 
could  be  easily  detected  and  would  be  much  easier 
to  get  corrected  than  if  left  till  the  end  of  the  month. 
At  the  end  of  the  month  reports  would  be  sent  to 
all  companies  operating  through  the  clearing  cora- 
nanv.  and  a  sight  draft  would  be  sent  to  companies 
having  balances  to  their  credit  against  companies 
having  balances  against  them.  Of  course,  the  con- 
tract with  the  clearing  company  would  bind  the 
telephone  company  to  honor  such  draft  on  presenta- 
tion. 

The  expense  of  settling  joint  business  through  a 
clearing  company  would  not  be  great,  and  can 
be  done  for  one  cent  per  message;  that  is,  each 
company  would  pay  the  clearing  house  one  cent  for 
each  message  for  which  it  received  a  portion  of  the 
fees.  The  simplicity  of  the  scheme  oermits  all  busi- 
ness to  be  handled  rapidly  and  all  balances  paid 
w-ithout  a  single  cent  passing  through  the  hands  of 
the    clearing    company. 

Mv  plan  for  the  solution  of  this  problem  is  not 
altogether  a  theory,  for  I  would  not  preach  what 
I  would  not  practice,  and  I  have  alreadv  taken  steps 
toward  the  incorporation  of  a  state  audit  and  clear- 
ing companv  for  Wisconsin,  which  company  will 
he  ready  for  business  on  May  1st.  The  charge  is 
fixed- at' the  rate  stated,  one  cent  per  message.  The  , 
companies  operating  their  ioint  business  through 
the  clearing  company  will  charge  such  rates  as  are 
adopted  by  the  state  association,  and  until  such 
schedule  is  adopted  by  the  state  association,  the 
contract    rate    in    existing    contracts    will    prevail. 

If  my  plans  meet  with  your  approval,  you  are  at 
liberty 'to  trj'  them.  They  are  not  copyrighted.  If 
mv  plan  for  the  solution  of  the  three  probletiis 
should  prove  to  be  wrong,  no  one  will  be  quicker 
to  acknowledge  their  defects  than  I  will.  They 
have  not  been  hastily  conceived,  but  are  the  result 
of  much  thought,  study  and  personal  experiences, 
and  I  have  faith  that  they  will  prove  the  correct 
solutions   of  the   three  problems. 


cral  months  investigating  the  Strowger  system  and 
■ctory.  and  it  is  through  them  that  the  deal  has 
been  closed.  The  Strowger  apparatus  will  be  used 
in  the  plant  which  the  Illinois  Telephone  and  Tele- 
graph company  is  now  building  in  Chicago. 


Automatic  Telephones  for  Germany. 

Final  negotiations  have  just  been  completed  be- 
tween the  German  government  and  the  Strowger 
Automatic  Telephone  Exchange  company  of  Chicago 
for  the  use  of  the  Strowger  automatic  switchboard 
in  Germany.  The  German  government  has  pui- 
chased  the  patent  rights  of  the  Strowger  company 
for  all  of  Europe  outside  of  Great  Britain  and 
France.  It  will  take  out  all  the  manually  operated 
telephone  switchboards  in  Germany  and  install  the 
automatic  apparatus.  A  factory  is  now  being  built 
at  Carlsruhe  for  the  manufacture  of  the  instruments 
and  switches,  the  dies  and  patterns  being  obtained 
from  the  Chicago  company.  In  order  to  obtain  ap- 
paratus before  the  German  factory  begins  opera- 
tion, an  order  was  placed  with  the  Automatic  Elec- 
tric companv-.  the  local  manufacturing  company  un- 
der the  Strowger  patents,  for  7,000  equipments,  and 
this  order  will  be  completed  in  about  90  days.  Rep- 
resentatives of  the  German  government,  of  whom 
Charles  Evelbauer  is  one,  have  been  here  for   sey- 


Independent   Telephony   in  Wisconsin.' 
By   Rich.\rd   V.vlentine. 

From  conversations  I  have  had  with  telephone 
men  from  other  western  states,  I  conclude  that  the 
telephonic  situation  is  the  same  in  Wisconsin  as 
elsewhere — that  is,  the  business  is  growing  beyond 
all   expectation. 

We  have  in  our  state  176  Independent  telephone 
companies,  in  addition  to  several  toll  lines  and  ex- 
changes that  are  owned  by  individuals  or  business 
firms.  Statistical  reports  received  from  a  majority 
of  them  and  a  fair  estimate  made  of  the  balance 
show ; 

Exchanges    137 

Copper  metallic  toll  line 200  miles 

Iron   metallic   toll    line 3,000   miles 

Iron  grounded  toll  line 4,000  miles 

Toll    stations    650 

Telephones    in    use 23,000 

Invested    capital    $2,316,875 

I  which  $366,975  is  represented  by  16  companies 
that  have  been   incorporated  since  January  i,    1902. 

Much  the  greater  part  of  our  entire  growth  has 
been  within  the  last  three  years.  To  give  you  an 
idea — three  years  ago  there  was  not  one  Independent 
telephone  in  the  Southern  Wisconsin  counties  of 
Raciiie,  Walworth,  Rock,  Jefferson  and  Green.  To- 
day we  have  over  5,000  in  those  counties,  with  full- 
metallic  exchanges  in  almost  every  town  of  500 
or  over  inhabitants,  and  all  growing  rapidly. 

In  the  same  territory  the  Bell  company  has  less 
than  2,000,  notwithstanding  its  rates  are  from  25  to 
3,3  1-3  per  cent,  lower,  and  if  you  are  real  good,  it  will 
give  you  a  telephone  free  of  charge.  The  Bell  in- 
terests have  made  strenuous  efforts  to  win  back 
the  business,  putting  scores  of  solicitors  in  the  field, 
rebuilt  nearly  their  entire  system  at  an  enormous  ex- 
pense, and  are  offering  all  sorts  of  inducements,  from 
low  rates  to  free  telephones,  but  without  avail.  The 
people  are  not  with  them.  I  consider  the  ,good  will 
of  the  people  the  most  valuable  asset  Independent 
telephony  has  to-day,  and,  to  retain  it,  we  only  need 
to  give  good  service  at  fair  rates.  It  is  an  asset 
our  competitor  never  had  and  never  can  get,  and 
I  have  no  doubt  you  all  know  the  reason  why. 

One  of  the  most  encouraging  signs  of  the  times 
is  the  rapid  growth  of  farmers'  lines.  They  are 
going  up  in  all  parts  of  the  state,  and  the  construc- 
tion is  mostly  full-metallic.  We  find  the  farmers 
to  be  our  most  enthusiastic  subscribers,  and  it  is 
a  business  we  will  all  do  well  to  cultivate. 

What  Independent  telephony  in  Wisconsin  needs 
the  most  is  an  exchange  in  the  cities  of  Milwaukee 
and  Chicago  and  a  system  of  copper  toll  lines  to 
connect  up  our  various  exchanges.  A  franchise  for 
an  Independent  exchange  has  been  pending  before 
the  Common  Council  of  Milwaukee  for  several 
months,  and  within  a  few  days  I  have  been  assured 
be  a  ,gentleman  high  in  both  political  and  financial 
circles  that  it  is  "certain  to  be  granted  at  an  early 
date,  I  am  also  assured  that  as  soon  as  construc- 
tion on  an  Independent  exchan,ge  is  begun  in  Mil- 
waukee there  will  be  no  difficulty  in  obtaining  the 
necessary  canital  for  the  construction  of  toll  lines 
throughout  the  state.  The  necessary  capital  for  the 
Milwaukee    exchange   has   been   arranged   for. 

Within  the  last  few  months  the  Bell  company  has 
made  overtures  to  nearly  all  of  the  Indenenden'- 
companies  of  Wisconsin  to  connect  with  the  Bell 
toll  lines.  I  am  glad  to  report  that,  thus  far,  only 
two  small  companies  have  taken  the  seductive  bait. 

The   proposition    made   by   the    Bell    companv    is : 

First — That  Bell  instruments  be  substituted  for 
the  instruments  now  in  use,  the  latter  to  become 
the  propertv  of  the  Bell   company. 

Second — No  rental  to  be  charged  by  the  Bell 
companv  for   instruments. 

Third — That  the  Bell  connections  shall  be  exclu- 
sive, no  connection  to  be  made  thereafter  with  any 
Independent   company. 

Fourth — That  the  contracts  be  for  the  term  of 
10  years.  The  latter  clause  they  seem  to  have  de- 
parted from,  as  a  contract  has  lately  been  made 
with  one  Independent  company  in  Wisconsin  for 
a  term  of  two  years,  with  the  privilege  of  10. 

It  should  be  the  policy  of  every  Independent  asso- 
ciation and  of  every  Independent  telephone  man  to 
fight  this  Bell  toll-line  proposition  to  a  finish.  It 
is  certainly  not  made  for  our  benefit,  but,  on  the 
contrary,  is  designed  for  our  undoing,  and  any 
Independent  company  that  accepts  it  should  be 
branded    as    a    traitor   to    the    cause. 

In  my  opinion,  the  weak  point  in  the  Independent 
telephone  movement  is  in  the  great  multiplicity  of 
small  companies,  and  I  believe  the  time  is  not  far 
distant  when  a  movement  for  the  consolidation  of 
the  various  companies  in  each  state  will  be  inaugu- 
rated. Consolidation  would  bring  us  economy  in 
management,  economy  in  the  purchase  of  supplies 
and  economy  in  construction.  Under  the  present 
conditions,  many  small  companies  can  be  said  to 
have-  no  management  whatever,  beyond  a  lineman 
and  a  few  operators.  They  are.  therefore,  the  prey 
of   the   maker   of   cheap   instruments,   the    dealer   in 

I,  Address  mide  before  the  Interstate  Independent  Tele- 
phone association  at  ChicaKO,  April  lO.  1902.  Mr.  Valentine  is 
president  of  the  Independent  Telephone  Association  of  Wis- 
consin. 


common  fence  wire,  and  the  vender  of  bean  poles, 
who  tells  them  15  to  the  mile  is  sufiicient  for  any 
telephone  line.  With  but  one  company  in  each  state, 
we  would  have  only  first-class  instruments  and  the 
best  of  construction  :  we  would  have  first-class  cop- 
per toll  lines,  and  all  the  other  good  thing?  we  long 
for.  How  this  consolidation  is  to  be  brought  about 
I  will  leave  for  your  thoughtful  consideration,  but 
that  it  is  certain  to  come  in  time  I  have  not  the 
least   doubt. 

Do  the  members  of  this  convention  realize  that 
the  same  wires  that  carry  the  telephone  message 
could  also  carry  the  telegram?  Do  the  members  of 
this  convention  realize  the  vast  possibilities  of  this 
fact?  For  more  than  30  years  I  have  been  engaged 
in  preparing  young  men  for  the  telegraph  service 
and  have  therefore  kept  in  touch  with  electrical  work- 
along  that  line.  I  believe  the  time  is  coming  when 
our  Independent  telephone  lines  will  be  handling 
telegraph,  as  well  as  telephone,  messages.  The  Bell 
company  cannot  do  it,  because,  as  I  am  informed, 
that  company  has  entered  into  a  contract  with  a 
leading  telegraph  company  that  neither  shall  inter- 
fere in  the  other's  field  of  work.  This  is  a  source 
of  revenue  for  Independent  telephone  toll  lines  that 
I  think  is  new  to  the  most  of  you,  but  it  is  practical 
and    certain   of   development. 


Loss  of   Life    in    the    United    Slates    by 
Lightning.' 

By  Alfred  J.  Henry. 

About  a  dozen  years  ago  the  opinion  was  expressed 
that  more  lives  were  lost  by  lightning  than  by  vio- 
lent winds  and  tornadoes.  In  order  to  determine 
as  accurately  as  might  be  the  number  of  fatalities 
froni  each  of  the  two  above-mentional  causes,  a 
statistical  inquiry  was  set  on  foot  in  1890,  and  the 
inquiry  has  been  maintained,  so  far  as  lightning  is 
concerned,  up  to  and  including  the  calendar  year 
1900.  The  number  of  fatal  cases  of  lightning  stroke 
was  obtained  at  first  by  scanning  four  of  the  largest 
and  most  important  newspapers  in  the  country.  At 
a  later  period  the  active  co-operation  of  the  officials 
in  charge  of  Weather  Bureau  stations  in  the  large 
cities  was  solicited;  and,  finally,  in  1899,  in  order 
that  there  might  be  no  reasonable  doubt  as  to  the 
accuracy  of  the  statistics  being  thus  collected,  the 
aid  of  one  of  the  largest  clipping  bureaus  in  New 
York  city  was  invoked.  The  number  of  clippings 
received  from  the  clipping  bureau  alone,  during 
the  two  years,  1899  and  igoo,  was  nearly  30.000. 
The  very  great  labor  involved  in  identifying  and 
classifying  the  thousands  of  clippings  received  an- 
nually, and  the  conviction  that  no  useful  purpose 
would  be  served  by  the  further  collection  of  such 
bald  facts  as  are  usually  contained  in  a  newspaper 
narrative  of  lightning  phenomena,  led  to  the  aban- 
donment of  the  work  at  the  close  of  1900. 

The  inquiry  w'as  begun  in  1S90,  and  has.  therefore, 
extended  over  11  years;  it  is  now  known  that  the 
results  for  the  earlier  years  are  incomplete,  and  the 
reason  is  not  far  to  seek.  The  earlier  statistics  of 
loss  of  life  and  property  by  lightning  are  defective 
because  the  county  newspapers  were  not  examined. 
Our  present  knowledge  of  the  death  rate  by  lightning 
would  be  greatly  increased  if  all  local  and  state 
boards  of  health  would  segregate  deaths  due  to 
lightning  from  deaths  due  to  other  causes,  as  is  now 
done  in  some  states,  notably  Minnesota,  Michigan, 
Massachusetts  and  a  few  others. 

During  the  year  igoo  713  persons  were  killed  or 
received  fatal  injuries  from  lightning.  Of  this  num- 
ber 291  persons  were  killed  in  the  open,  15R  in  houses. 
57  under  trees,  and  56  in  barns.  The  circumstances 
attending  the  death  of  the  remaining  151  are  not 
known.  Nine  hundred  and  seventy-three  persons 
were  more  or  less  injured  by  lightning  stroke  during 
the  year.  Of  this  number  327  persons  received  their 
injuries  while  in  houses.  243  in  the  open.  57  in  barns 
and  29  under  trees.  The  circumstances  attending 
the  iniury  of  the  remaining  317  cases  are  not  known. 

It  has  been  pointed  out,  again  and  again,  that  it 
is  not  safe  to  take  refuge  from  a  thunderstorm 
under  a  tree.  Doubtless,  most  of  those  who  per- 
ished while  under  trees  would  be  alive  to-day  had 
they  remained  in  the  open.  It  is  also  injudicious 
to  huddle  under  thrashing  machines,  sheds,  or  in  the 
so-called  "grand  stands"  pertaining  to  race  tracks 
or  county  fairs,  esnecially  under  or  near  the  flagstaff. 
Men,  like  animals,  are  killed  not  singly,  but  in 
bunches  when  they  huddle  together. 

It  is  the  belief  of  the  writer  that  the  statistics 
for  igoo  express  very  nearly  the  actual  loss  by  light- 
ning in  the  United  States  annually.  The  number 
may,  and  probably  does,  vary  as  much  as  10  per  cent, 
above  or  below  the  average  of  that  year,  but  it  may 
be  accepted  as  a  fact,  developed  by  this  inquiry,  that 
from  .700  to  800  lives  are  lost  each  year  by  lightning 
stroke. 

The  addition  of  the  very  complete  data  for  the 
^-ears  iSgg  and  1900  to  the  previous  record  makes 
it  possible  to  form  some  idea  of  the  death  rate  due 
to  lightning  in  the  various  states  and  territories. 
It  is  obvious  that  the  number  of  fatalities  must  de- 
pend partly  upon  the  frequency  of  lightning  strokes 
per  unit  area,  partly  upon  the  density  of  population, 
and  partly  upon  the  character  of  the  thunderstorms 
which  traverse  the  region.  In  the  United  States 
thunderstorms  occur  with  considerable  frequency 
over  all  the  territory  east  of  the  one-hundredth  me- 

I.  Abstract  of  paper  prepared  under  the  direction  of  Willis 
L,  Moore,  chief  of  United  States  Weather  Bureau.  Mr.  Henry 
is  a  professor  of  meteorology  connected  with  the  bureau. 
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ridian,  save  a  narrow  strip  along  the  northern  border. 
West  of  the  above-named  meridian,  except  in  the 
Rocky  Moimtain  region,  the  frequency  steadily  di- 
minishes, reaching  practically  zero  along  the  imme- 
diate Pacific  coast.  There  arc  three  regions  of  max- 
innim  thimderstorm  frequency,  viz.,  one  in  the  south- 
east, with  its  crest  over  Florida,  one  in  the  Middle 
Mississippi  Valley,  and  one  in  the  Middle  Missouri 
\'alley.  The  average  number  of  days  annually  with 
thunderstorms  in  the  first-named  region  is  45;  m 
the  second,  35.  and  in  the  last,  30. 

The  greatest  number  of  fatal  cases  occurred  m 
the  Middle  Atlantic  states,  and  the  next  greatest 
in  the  Ohio  Valley  and  Tennessee,  with  the  Middle 
and  Upper  Mississippi  Valley  a  close  third.  The 
greatest  number  of  deaths  in  any  singre  state  during 
the  five  vears,  1896-1900.  occurred  in  Pennsylvania — 
,86— followed  bv  Ohio,  with  135.  and  Indiana,  Illi- 
nois and  New  York,  with  124  each. 

The  greatest  fatality  from  a  single  stroke  occurred 
at  Chicago.  III.,  where  II  persons,  huddled  together 
in  a  zinc-lined  shanty  under  a  North  Shore  pier, 
met  instant  death  bv  a  single  bolt. 

The  chance  of  being  struck  by  lightning  evidently 
denends,  as  before  stated,  upon  the  frequency  of 
lightning  stroke  per  unit  area;  the  tot,il  number  of 
cases  upon  both  the  frequency  of  lightning  stroke 
and  the  dcnsitv  of  population.  It  is  evident  that  the 
number  of  lightning  strokes  which  fall  in  any  state 
in  a  vear.  other  things  being  equal,  must  depend 
unon  the  area  of  the  state.  It  is  also  evident  that  the 
number  of  casualties  will  be  greater  the  greater  the 
number  of  persons  exposed  to  effects  of  thunderstorm 
.-rti"n.  In  the  Gnlf  states  the  average  number  of 
deaths  due  to  lightning  per  unit  area  is  but  one.  al- 
though the  average  thunderstorm  frequency  is  quite 
high.  In  New  England,  w'ith  probably  only  half  as 
manv  thunderstonns.  the  death  rate  per  unit  area  is 
two.'  There  being  no  large  cities  in  the  South,  the  rate 
ner  million  of  rural  population  and  total_  population 
is  nractic.nllv  the  same,  viz.,  six  and  five  in  the  Gulf 
stntes.  and  nine  and  eight,  respectively,  in  the  South 
.\t1nntic    states.  .      ,.  ,      . 

The  belief  that  the  chance  of  injury  by  lightning 
in  the  cities  is  less  than  in  the  country  is  rather 
eeneral.  What  foundation,  in  fact,  such  a  belief  has 
is  hard  to  determine.  It  is  not  sufficient  to  show 
simplv  that  a  given  area  in  anv  city  is  free  from 
lightning  stroke.  It  must  be  shown  that  an  equal 
nrea  outside  of  the  city  is  subiect  to  lightning  stroke. 
When  the  combined  area  of  the  large  cities  is  com- 
pared with  the  immense  territory  embraced  in  the 
rural  districts,  it  is  not  surnrising  that  so  few  light- 
ning strokes  fall  in  cities.  The  modern  city  building. 
with  its  metallic  roof  and  steel  frame,  is  a  fairly 
p-ood  conductor  of  electricity,  and  is  in  much  less 
danger  of  receiving  a  damaging  stroke  of  lightning 
than  an  isolated  dwelling  in  the  open  country.  The 
mnltipliration  of  telegraph,  telephone  and  electric- 
ll^ht  wires  in  cities  also  adds  to  the  effectiveness 
of  silent  discharges  in  relieving  the  electric  tension 
diirincr  a  thunderstorm:  but  should  a  cloud  with  a 
tremendous  store  of  energy  approach,  all  of  the 
wires  in  10  cities  would  not  prevent  it  from  discharg- 
;.,„  ricrht  and  left  until  its  store  of  energy  had  been 
dissipnted.  ,      ,.  ,      . 

Tn  New  England  the  death  rate  bv  lightning  ner 
million  of  rural  inhabitants  is  nearly  double  that 
ner  million  of  total  population,  and  the  same  holds 
true  of  the  denselv  ponulated  districts  of  the  Middle 
Atlantic  states.  The  large  urban  population  of  New 
York  reduces  the  rate  per  million  of  total  ponulatjon 
in  that  stnte  to  but  three,  whereas  in  the  neighboring 
state  of  Pennsvlvania  it  is  six.  Both  states  are_  sub- 
iect to  practically  the  same  atmospheric  conditions 
^nd  have  the  same  percentage  of  deaths  by  lightning, 
if  rural  nonnlatinn  onlv  be  considered. 

We  should  therefore  infer  that  statistics  of  death 
bv  lightning  based  on  total  oopulation  are  not  com- 
parable, except  for  areas  having  about  the  same 
density  of  population.  . 

The  greatest  mortality  by  lightnins.  considering 
both  unit  area  and  density  of  population,  is  in  the 
Ohio  Valley  and  the  Middle  Atlantic  states:  if.  how- 
ever, density  of  population  only  be  considered,  it  is 
in  the  Unper  Missouri  Valley  and  the  middle  Rocky 
Mountain  recion.  The  record  of  deaths  by  lightning 
in  the  middle  Rock-y  Mountain  region  is  rather  sur- 
prising, in  view  of  the  vast  extent  of  terri- 
tory involved,  the  diversified  character  of  its 
topography,  and  the  snarsity  of  its  population.  The 
very  large  mortality  in  the  mountainous  states  of 
Colorado,  Montana  and  Wyoming,  and  in  the  two 
Dakotas.  should  emphasize  the  necessity  on  the  part 
of  persons  living  in  those  states  of  taking  all  known 
precautions  to  avoid  the  danger  of  lightning  stroke. 

It  has  often  been  suggested  that  an  extended  sys- 
tem of  experiments  should  be  made  by  the  govern- 
ment, with  a  view  of  making  life  and  property  more 
secure  during  thunderstorms.  The  answer  to  this 
lies  in  the  obvious  difficulty  of  experimenting  with 
a  force  that  is  manifested  on  such  a'  tremendous 
scale  as  that  of  lightning.  It  is  true  that  a  dis- 
charge can  be  produced  in  the  laboratory  which  in 
some  respects  resembles  the  liehtning  flash.  The 
modern  alternating  machine  and  the  device  of  a 
•  ••niisfnrmer  enable  one  to  study  the  character  of 
liehfning  much  more  successfully  than  is  nossible 
bv  means  of  the  ordinary  fricfinnal  electrical  ma- 
chine :  but  while  discharges  of  hieh  electromotive 
force  and  great  quantity  can  be  obtained,  yet  the 
licrhtnin.er  flash  of  a  mile  or  more  in  length  so  far 
Iranscends.  in  the  tremendous  potential  to  which  it 
is  charged,  anything  that  can  be  produced  in  the 
laboratory  that  it  seems  hopeless  to  expect  any  ma- 
terial aid  from  experiments  in  the  latter. 


We  may,  perhaps,  better  understand  the  plienome- 
non  of  a  lightning  flash  by  noting  the  similarity  be- 
tween it  and  the  discharge  of  a  Leyden  jar.  The 
Leyden  jar,  it  may  be  remembered,  consists  of  a  glass 
jar,  coaled  both  inside  and  out  with  tinfoil  for  about 
four-fifths  of  its  height.  The  mouth  is  closed  by  a 
cork,  through  which  passes  a  metallic  rod,  terminat- 
ing above  in  a  knob  and  connected  below  with  the 
inner  coating,  usually  by  a  chain  depending  from 
it.  The  two  coatings  of  the  jar  obviously  serve  as 
collecting  and  condensing  surfaces,  and  form,  in 
connection  with  the  glass  jar,  what  is  known  in 
electrical  terminology  as  a  condenser.  The  capacity 
of  a  conductor  may  be,  enormously  increased  by 
bringing  near  it  another  conductor  connected  with 
tile  earth.  This  process  is  called  "condensation  of 
electricity."  If  the  inner  coating  of  a  Leyden  jar 
be  connected  with  an  electrical  machine  and  the  outer 
with  the  earth,  the  former  will  acquire  a  positive 
and  the  latter  a  negative  charge.  If  now  a  metallic 
rod  be  brought  near  the  two  surfaces  of  the  jar,  a 
spark  is  obtained,  whose  power  depends  on  the  po- 
tential of  the  inner  coating  and  on  its  electrical  ca- 
pacity. 

If  the  jar  has  not  been  charged  beyond  its  capacity 
it  will  retain  its  charge,  under  favorable  conditions, 
for  many  days.  If,  on  the  other  hand,  the  inner 
coating  has  been  too  highly  charged,  partial  dis- 
charges, invisible  except  as  a  phosphorescent  glow 
in  the  dark,  will  occur  from  the  inner  to  the  outer 
coating  until  equilibrium  is  restored.  Again,  if  a 
jar  be  subjected  to  a  sudden  rush  of  electricity  it 
will  overflow;  that  is  to  say,  sparks  will  pass  along 
the  glass  from  the  inner  coating  up  over  the  lip  of 
the  jar  and  down  the  other  side  to  the  outer  coating. 
Thus,  we  have  seen  that  the  overcharge  of  a  jar 
may  be  dissipated  by  weak,  partial  discharges  and 
also  by  a  true  spark  discharge  of  some  violence. 
The  analogy  between  these  two  forms  of  discharge 
and  what  occurs  in  nature  may  be  better  perceived 
when  we  consider  the  layer  of  cloud  as  one  coating 
of  the  jar  and  the  surface  of  the  earth  as  the  other, 
w'hile  the  air  between  takes  the  place  of  the  glass 
of  the  jar.  The  glass  of  the  jar,  or,  in  fact,  any 
insulating  substance  between  two  charged  surfaces, 
is  called  the  dielectric,  and  it  is  in  this  dielectric 
of  non-conducting  air  between  the  clouds  and  the 
earth    that   we  live. 

In  ordinary  fine  weather  the  upper  regions  of  the 
atmosphere  are  at  a  different  potential  from  the 
earth,  but  the  difference  in  potential  or  pressure,  if 
we  may  use  the  last  term,  is  not  great  enough  to 
produce  a  discharge.  The  sparking  distance  is  too 
great,  and,  as  in  the  case  of  the  Leyden  jar,  no 
discharge  will  take  place  so  long  as  the  electrical 
tension  remains  unchanged. 

It  is  well  known  that  certain  conditions  of  tem- 
perature, atmospheric  pressure  and  moisture  favor 
the  development  of  thunderstorms.  Under  such  con- 
ditions, the  potential  difference  between  the  cloud 
on  the  one  hand  and  the  surface  of  the  earth  on  the 
other  is  increased,  not  gradually  and  for  some  time 
in  advance  of  the  thunderstorm,  but  rather  suddenly, 
and  more  often  locally  than  simultaneously  over  a 
large  extent  of  territory.  The  cloud  serves  as  a 
condenser  of  enormous  extent,  as  compared  with 
those  used  in  laboratory  experiments,  but,  neverthe- 
less, the  amount  of  charged  surface  presented  to  the 
earth  may  not,  in  the  case  of  summer  thunderstorms, 
exceed  a  few  square  miles.  We  have  then,  following 
out  the  analogy  between  a  Leyden  jar  and  a  flash 
of  lightning,  a  few  square  miles  of  cloud  as  one 
coating  of  the  jar,  an  equal  area  of  land  as  the 
other,  with  the  air  between  subject  to  stress  or  ten- 
sion. As  in  the  case  of  the  overcharged  Leyden  jar, 
the  tension  may  be  relieved  by  invisible  or  silent 
discharages  from  the  top  of  every  rock,  building, 
tree,  wire  or  other  metallic  object  within  the  strained 
field,  as  well  as  from  the  undersurface  of  the  cloud. 
Discharges  of  this  character  may,  and  do,  take  place 
through  the  human  body,  especially  on  high  moun- 
tain summits,  where  the  discharge  at  times  is  so 
marked  as  to  cause  apprehension  for  one's  safety. 

Up  to  a  certain  point  the  air  is  able  to  resist  the 
stress  in  it  due  to  the  electrification  of  the  cloud 
mass.  Whenever  the  stress  passes  a  certain  limit, 
which  may  be  called  the  breaking  point,  the  air  gives 
way ;  literally  it  is  cracked  from  cloud  to  earth  like 
a  piece  of  glass,  as  the  bolt  descends.  While  human 
foresight  is  able  to  say  approximately  when  a  flash 
will  occur,  it  cannot  say  where  the  air  will  give  way 
first.  The  zone  of  danger  is  in  general  coequal 
with  the  area  of  the  storm  cloud,  although  it  some- 
times spreads  out  some  distance  in  front  of  the 
■storm  cloud.  Almost  any  upright  object  in  this  area 
is  a  better  conductor  than  the  air  in  which  it  stands. 
The  wonder  is  therefore  not  that  so  many  persons 
and  objects  are   struck,  but  that  so  many  escape. 

The  ability  of  an  electric  current  to  break  down 
a  core  of  non-conducting  air  depends  upon  its  elec- 
tromotive force.  A  current  of  10,000  volts  will  jurhp 
across  a  space  of  about  half  an  inch  of  common  air. 
and  hence  it  has  been  concluded  that  a  flash  of 
lightning  that  extends  from  cloud  to  earth  must  have 
pn  electromotive  force  of  many  millions  of  volts. 
Since  many  thunderstorm  clouds  are  at  least  a  mile 
above  the  earth,  we  must  continue  to  marvel  at  the 
source  of  the  tremendous  energy  involved  in  a  single 
thunderstorm. 

The  underlying  causes  of  the  electrical  manifesta- 
tions in  a  thunderstorm  have  not  yet  been  clearly 
defined.  It  is  known,  of  course,  that  the  normal 
electric  field  of  fair  weather  becomes  disturbed  con- 
comitantly with  certain  other  changes  in  the  meteoro- 
logical conditions,  but  no  such  relation  as  that  of 
cause  and  efl^ect  has  as  yet  been  discovered.  It  is 
also  well  known  that  certain  conditions  of  heat,  wind 


and  moisture  are  present  in  the  formation  of  thunder- 
storms, and  it  is,  therefore,  suspected  that  motion  of 
some  sort,  whether  mechanical,  as  of  the  wind, 
causing  friction  between  the  air  particles,  or  molecu- 
lar, as  when  water  vapor  is  condensed  into  a  liquid, 
is  in  some  way  the  antecedent  of  the  disturbed  con- 
dition of  the  normal  electric  field. .  That  there  is 
some  connection  between  the  condensation  of  aqueous 
■\'apor  and  the  electrical  state  of  the  atmosphere  seems 
quite  probable,  but  just  what  the  relation  is  does 
not  yet  appear.  The  writer  has  observed  the  trans- 
formation of  a  plain  cumulus  cloud  into  a  thunder- 
storm on  more  than  one  occasion.  Rain  almo.st  in 
variably  began  before  there  was  any  display  of  light- 
ning whatever.  The  first  manifestations  of  the  lat- 
ter were  usually  in  the  form  of  light,  thread-like 
discharges  within  the  cloud,  without  audible  thunder. 
As  the  rain  increased  and  the  wind  freshened  the 
electrical  discharges  became  more  marked.  These 
observations,  though  quite  fragmentary,  evidently 
indicate  that  the  electrical  tension  of  the  air  is  in- 
creased by  precipitation. 

Some  situations  are  more  dangerous  than  others 
during  the  prevalence  of  a  thunderstorm.  In  what 
follows  the  reader  is  advised  of  the  expospres  that 
should  be  avoided. 

It  is  not  judicious  to  stand  under  or  near  trees 
during  thunderstorms,  in  the  doorway  of  barns,  close 
to  cattle,  near  chimneys  and  fireplaces,  or  near  the 
terminus  of  a  wire  clothesline.  Avoid  suspending 
the  latter  between  a  corner  of  the  house  and  a 
convenient  tree,  rather  let  it  be  hung  from  one  tree 
or  post  to  another.  On  the  other  hand,  there  is  not 
much  sense  in  going  to  bed  or  trying  to  insulate 
oneself  in  feather  beds.  Small  articles  of  steel,  also, 
do  not  have  the  power  to  attract  lightning,  as  it  is 
popularly  put,  or  determine  the  path  of  discharge. 

Just  in  advance  of  thunderstorms,  whether  because 
of  the  varying  electrical  potential  of  the  air.  or  of 
the  changing  conditions  of  temperature,  humidity 
and  pressure,  and  failure  of  the  nervous  organization 
to  respond  quickly,  or  to  whatever  cause  it  may  be 
due.  it  cannot  be  denied  that  there  is  in  certain  in- 
dividuals much  suft'ering  from  depression  at  these 
times.  It  is,  perhaps:  possible  that  these  sufferings 
may  be  alleviated.  Apart  from  this,  many  people 
suffer  greatly  from  alarm  during  the  prevalence  of 
thunderstorms,  somewhat  unnecessarily,  it  is  thought. 
Grant  even  that  the  lightning  is  going  to  strike  close 
in  one's  vicinity.  There  are  many  flashes  that  are  of 
less  intensity  than  we  imagine,  discharges  that  the 
human  body  could  withstand  without  permanent 
serious  effects.  Voltaire's  caustic  witticism  "that 
there  are  some  great  lords  which  it  does  not  do  to 
approach  too  closely,  and  lightning  is  one  of  these," 
needs  a  little  revision  in  these  days  of  high-potential 
oscillatory  currents.  Indeed,  the  other  saying, 
"Heaven  has  more  thunders  to  alarm  than  thunder- 
bolts to  punish,"  has  just  so  much  more  point  to  it, 
as  it  is  nearer  the  truth.  One  who  lives  to  see  the 
lightning  flash  need  not  concern  himself  much  about 
the  possibility  of  personal  injury  from  that  flash. 

Finally,  if  one  should  be  in  the  vicinity  of  a  person 
who  has  just  been  struck  by  lightning,  no  matter 
if  the  person  struck  appears  to  be  dead,  go  to  wbrk 
at  once  and  try  to  restore  consciousness.  There  are 
many  cases  on  record  proving  the  wisdom  of  this 
course;  and  there  is  reason  for  believing  that  light- 
ning often  brings  about  suspended  animation  rather 
than  somatic  death.  Try  to  stimulate  the  respiration 
and  circulation.  Do  not  cease  in  the  effort  to  re- 
store animation  in  less  than  one  hour's  time.  No 
matter  which  method  for  respiration  is  used,  it  is 
important  to  maintain  the  warmth  of  the  body  by 
the  application  of  hot  flannels,  bottles  of  hot  water, 
hot  bricks,  warm  clothing,  taken  from  bystanders, 
etc.  Firmly  and  energetically  rub  the  limbs  upward 
so  as  to  force  the  blood  to  the  heart  and  brain.  If 
an  assistant  is  present,  let  him  attend  to  this.  Re- 
member, above  all  things,  that  nothing  must  interrupt 
your  efforts  to  restore  breathing.  When  swallowing 
is  established  a  teaspoonful  of  warm  water,  wine, 
diluted  whisky  or  brandy,  or  warm  coffee  should 
be  given.     Sleep   should  be  encouraged.     In  brief — 

1.  Make  the  subject  breathe  by  artificially  imitating 
the  respiratory  movements  of  the  chest. 

2.  Keep  body  warm. 

3.  Send  for  a  physician. 

Of  the  visible  effects  of  lightning  stroke  upon  the 
human  body  little  more  can  be  said  than  that  some- 
times burns,  usually  superficial,  have  been  noticed, 
frequently  red  lines  or  markings,  which  are  localized 
congestions  of  the  small  blood  vessels  of  the  skin. 
These,  from  their  irregularities  and  branchings,  have 
led  to  the  fanciful  idea  of  photographs  of  trees,  etc. 

In  conclusion,  it  may  be  said  that  lightning  fre- 
quently causes  a  temporary  paralysis  of  the  respira- 
tion and  heart  beat,  which,  if  left  alone  will  deepen 
into  death,  but  intelligently  treated  will  generally 
result  in  recovery. 
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New  York  Notes. 

New  York.  April  5. — "Beauty  and  the  Beast."  the 
spectacular  pantomime  now  running  at  the  Broad- 
way' Theater,  is  a  striking  example  of  the  startling 
scenic  effects  which  are  made  possible  by  the  use 
of  mechanical  and  electrical  accessories.  In  the  last 
act  of  the  pantomime  the  curtain  rises  on  an  illumi- 
nated-glass  palace,  which  is  the  subject  of  illustra- 
tion in  this  week's  issue  of  the  Scientific  American. 
This  palace  was  made  in  Vienna  and  is  composed 
of  33.000  pieces  of  glass.  The  illumination  for  the 
palace  is  furnished  by  2,000  two  and  four-candle- 
power  incandescent  lamps  and  a  powerful  arc  light 
in  the  roof.  The  incandescent  lamps  are  placed  on 
the  puncturable-cable  system,  which  has  been  de- 
scribed in  the  Western  Electrician  as  the  "lighting- 
board"  or  cable.  Every  part  of  the  palace  is  bril- 
liantly illuminated,  2,000  feet  of  cable  being  used. 
In  addition  to  the  palace  proper,  an  illuminated 
fountain  forms  an  interesting  feature.  The  fountain 
is  illuminated  from  above,  where  arc  lights  are  se- 
cured to  a  light  batten,  the  various  colors  being 
produced  by  rotating  disks.  By  a  clever  manipula- 
tion of  the  various  water  jets  and  movements  of 
the  disks,  remarkable  and  beautiful  e.Tects  are  pro- 
duced. 

Extensions  and  improvements  that  will  cost  over 
$1,250,000  have  been  authorized  by  the  board  of 
directors  of  the  Union  Railway  company  for  their 
trolley  system  in  the  Borough  of  the  Bronx,  and 
work  will  begin  at  once.  Among  the  extensions  are 
several  of  the  greatest  importance  to  the  welfare 
and  development  of  the  Bronx  that  have  long  been 
urged  by  citizens  and  property  owners,  while  the 
improvements  include  the  double-tracking  of  several 
important  thoroughfares  in  the  extreme  north  end 
of  the  system  and  the  relaj'ing  of  rails  on  the 
branches  that  handle  the  largest  number  of  pas- 
sengers. 

As  the  Manhattan  Railway  company  continues  to 
supplant  steam  power  by  electricity  the  little  loco- 
motives will  disappear  and  undoubtedly  be  scattered 
over  the  world.  The  locomotives,  which  number  in 
all  300.  have  been  sold  to  Benjamin  Watson,  a 
dealer  in  railroad  equipment,  who  will  dispose  of 
them  according  to  the  rapidity  with  which  the  change 
in  motive  T>ower  is  effected.  They  will  be  sent  all 
over  the  United  States,  and  may  be  met  wath  any- 
where from  the  Arizona  mines  as  far  north  as  the 
Maine  woods,  where  they  will  be  made  use  of  in 
the  logging  camps.  They  will  be  used  also  in  stone 
quarries  and  by  building  contractors  on  private  lines. 
When  the  Brooklyn  elevated  roads  made  the  change 
to  electricity,  some  of  the  discarded  locomotives 
were  shipped  to  England  for  use  there  in  the  col- 
lieries at  Newcastle.  The  Chicago  elevated  road 
sold  most  of  its  locomotives  to  Michigan  lumbermen. 
Nearly  all  the  locomotives  of  the  road  are  eight- 
wheel  tank  engines,  weighing  22  tons,  and  known  as 
the  Forney  engine. 

A  few  figures  showing  the  number  of  directing 
engineers,  superintendents  and  assistants,  all  vested 
with  considerable  authority  and  responsibility,  give 
one  some  idea  of  the  composite  amount  of  energy 
that  is  being  .spent  on  the  subway  work  every  day. 
Over  all  the  operations  is  the  chief  engineer  of  the 
Rapid  Transit  Commission,  w^hose  word  is  law  with 
contractor,  sub-contractors,  sub-engineers,  and  the 
rest-  There  is  an  assistant  chief  and  four  division 
engineers,  each  directly  responsible  to  the  chief.  Un- 
der them  are  a  dozen  or  more  section  men,  engineers 
hired  by  the  city  to  overlook  the  particular  operations 
of  the  different  sub-contractors.  Working  co-ordi- 
nately with  the  latter  are  the  sub-contractors'  own 
engineers.  Even,^  sub-contractor  has  his  superin- 
tendent, his  designer,  and  his  foremen  of  various 
departments.  In  the  15  sections  of  the  line  are  10 
sub-contracting  firms,  each  with  central  offices,  sub- 
offices  on  the  line,  and  countless  smaller  buildings 
used  as  headquarters  of  subordinates  or  as  storage 
houses  for  machinery-.  The  offices  oi  the  commis- 
sion's chief  engineer  take  up  one  side  of  a  big  sky- 
scraper, and  the}''  are  filled  with  draftsmen,  design- 
ers, t>-pewrlters,  clerks  and  other  functionaries. 
The  headquarters  of  the  Subway  Construction  com- 
pany occupy  the  twenty-sixth  floor  of  the  Park  Row 
building,  as  well  as  parts  of  other  floors,  and  there 
Contractor  McDonald  holds  sw-ay  over  a  formidable 
array^  of  engineers,  an  all-important  private  secre- 
tary,   clerks,    overseers,    accountants    and    bovs. 

M.  L.  G. 


New  England  News. 

Boston,  April  4. — The  Fair  Haven  and  Westville 
Railroad  company,  which  controls  the  electric  rail- 
ways of  New  Haven,  Conn.,  is  building  an  addition 
to  its  Grand  avenue  power  plant.  At  present  the  ca- 
pacity- is  2.500  horsepower,  but  this  will  be  doubled. 
With  the  Increase,  the  company  can  operate  all  its 
lines  from  one  power  house.  The  improvement  will 
cost  $150,000.  There  are  five  engines  in  the  present 
power  house  and  the  addition  will  have  two  up- 
rights of  750  horsepower  each,  and  there  will  be 
room  for  two  more.  The  AUis-Chalmers  company 
of  Milwaukee  has  the  contract  for  supplying  the 
engines,  one  to  be  readv  in  Mav  and  the  other  in 
July. 

The  Gilmore  Electric  company  is  contemplating 
the  erection  of  a  brick  factory,  44  by  80  feet,  and 
five  stories  high,  on  East  First  street.  South  Boston. 

The  E.  E.  Hllliard  company  Is  installing  a  new 
electric  pow^er  system  at  its  woolen  mills  at  Man- 


chester, Conn,  The  company's  two  mills  will  be 
run  entirely  by  electricity  generated  by  waterpower. 
Cheney  Brothers,  silk  manufacturers  in  the  same 
town,    are   also   building   an    electric  power    station. 

Surveyors  have  completed  their  work  on  the  Mas- 
sachusetts end  of  the  Hartford  and  Worcester  elec- 
tric-railway line  and  have  begun  work  on  the  Con- 
necticut section.  The  line  is  to  run  through  Staf- 
ford Springs,  Conn.,  and  will  connect  with  the  Hart- 
ford, Manchester  and  Rockville  system  at  Rockville, 
Conn. 

Representatives  of  electrical  companies  recently 
appeared  at  a  legislative  committee  to  argue  against 
the  bill  by  which  cities  will  be  authorized  to  build 
municipal  conduits  and  compel  the  electric  compa- 
nies to  place  their  wires  therein.  The  principal  argu- 
ment against  the  act  was  based  on  the  danger  of 
placing  high  and  low-tension  wires  in  the  same  con- 
duit. 

The  Fitchburg  and  Ashby  Street  Railway  company 
held  its  annual  meeting  last  week.  Vice-president 
W.  O.  Loveland  reported  for  the  directors  that  it 
was  proposed  to  build  a  road  between  Fitchburg 
and  Ashby,  a  distance  of  5V2  miles,  the  estimated 
cost  being  about  $10,000  a  mile.  It  is  believed  that 
the  recently  purchased  water  power  will,  be  nearly 
sufficient  to  run  the  cars. 

The  Departments  of  Equipment  and  Construction 
at  the  Charlestown  (Mass.)  navy  yard  are  preparing 
estimates  for  the  installation  of  wireless-telegraph 
outfits  on  the  monitor  Amphitrite.  the  cruiser  New- 
ark and  the  supplv  ship  Culgoa.  These  estimates 
will  be  sent  to  the  Navv  Department  in  Washington 
and  probably  the  installation  will  he   ordered. 

The  Woodbury  and  Southbury  Electric  company 
is  preparing  to  build  a  large  dam  on  some  swamp 
land  that  it  recently  purchased  in  Woodbury.  Conn. 
The  dam  will  flood  26  acres  and  the  company  will 
obtain  all  the  power  it  will  need  for  several  vears, 
thus  assuring  an  electric-light  system  for  Woodbury. 

The  American  Gas  company  of  Philadelphia  has 
obtained  the  controlling  interest  in  the  Burlington 
Gas  company  and  the  Consolidated  Electric  com- 
pany of  Burlington,  Vt.  The  price  paid  was  $250,- 
000.  The  companies  have  been  reorganized,  and  it 
is  said  that  Burlington  men  own  less  than  100  shares 
of  the  stock.  There  will  be  no  change  in  the  local 
management.  F.  H.  Parker  will  act  as  superintend- 
ent  and    clerk. 

The  Massachusetts  Legislature  has  passed  a  bill 
authorizing  the  carrying  of  baggage  and  small  mer- 
chandise by  the  Springfield  and  Eastern,  the  Provi- 
dence and  Fall  River,  the  Framlngham  Union,  the 
Hampshire  and  the  Worcester,  Rochdale  and  Charl- 
ton Depot  Street  Railway  companies.  The  last- 
named  company  can  also  carry  fuel  and  farm 
produce  and  the  Hampshire  company  can  carry 
freight.  B. 


Canadian  Intelligence. 

Toronto,  Ont.,  April  5.— The  city  engineer,  who  had 
been  Instructed  by  the  City  Council  to  survey  and 
estimate  the  cost  of  Installing  an  electric-railway 
service  on  the  "Island"  (Toronto's  summer  resort 
across  the  bay),  submits  three  schemes,  of  which 
one,  known  as  the  Bathurst  street  plan,  to  carry 
out  which  will  cost  about  $820,837,  is  most  favored 
by  the  council.  The  "Island"  sen-ice  will  require 
the  construction  of  a  suitable  bridge  over  the  rail- 
way tracks  south  of  Front  street,  and  a  steel  trestle 
from  a  point  400  feet  north  of  the  Queen's  Wharf. 
to  carry  the  lines  over  the  Canadian  Pacific  tracks, 
and  the  bridges  and  trestles  will  cost  $536,100. 

It  is  said  that  Engineer  Hawkins,  who  built  the 
White  Pass  and  Yukon  railway,  will  so-ia  build 
about  So  miles  of  electric  railway  connecting  Daw- 
son City  with  the  outside  camps.  This  system  may 
be  pushed  on  to  Selkirk,  connecting  with  the  pro- 
posed extension  of  the  British  Yukon  from  White 
Horse    to    Selkirk. 

General  Manager  Keating  of  the  Toronto  street 
railway  announces  that,  owing  to  the  very  rapid 
increase  in  traffic  on  the  lines,  orders  have  been 
given  for  20  open  motor  cars  for  the  Belt  Line. 
There  are  also  10  closed  double-truck  cars  in 
course  of  construction.  For  the  first  three  months 
of  the  present  year  the  gross  earnings  of  the  com- 
pany were  $265,000,  as  against  $231,000,  for  the  same 
period  of   last  year. 

The  International  Traction  company  is  using  up 
its  old  rails  in  Buffalo  for  girder  work  in  building 
car  barns.  The  rails  are  old  six-inch  girder  sections, 
in  30-foot  lengths,  and  while  too  poor  to  use  for 
tracks,  they  still  have  ample  strength  for  car-barn 
framing.  For  forming  upright  columns  two  rails  are 
placed  together,  with  the  base  of  one  rail  fitting 
closely  into  the  head  of  the  other,  and  when  strap- 
bonded  together  at  top  and  bottom  they  form  a  very 
rigid  girder.  H. 

Northwestern  Notations. 

:MinneapolIs.  April  5.— The  Mankato  and  St.  Peter 
Railway  and  Lighting  company  has  been  organized 
at  :Mankato.  Minn.,  with  a  capital  stock  of  $300,000. 
The  company  will  build  an  interurban  line  to  St. 
Peter,  via  Kasota.  and  will  maintain  a  heating  and 
gas  plant  in   Mankato. 

The  Chicago  and  Northwestern  Railroad  company 
is  preparing  to  establish  a  large  electric  plant  at 
Escanaba,  Mich.,  to  furnish  light  for  the  company  s 
four  large  ore  docks  there;  also  for  coal  docks, 
yards,  shops  and  offices. 

The  Burlington  Railroad  company  is  prepanng  to 
resume  work   at  Deadwood,    S.  D.,   on  the  electric 


power  plant  to  operate  the  trolley  line  to  supplant 
steam  on  the  line  from  Deadwood  to  Lead. 

The  use  of  electrical  machinery  in  the  mines  in 
the  copper  country  of  Upper  Michigan  has  proved 
to  be  very  successful  and  comparatively  inexpensive. 
The  underground  electrical  tram  of  the  Quincy  mine 
is  a  great  success,  and  electricity  will  be  used  to  a 
greater  extent,  especially  where  long  trains  are  de- 
sired. The  Calumet  and  Hccla  company  Is  operating 
pumps  in  the  mines  by  electricity,  and  at  the  South 
Hccla  branch  such  pumps  arc  used  exclusively.  It 
is  also  proposed  to  use  electricity  to  operate  the 
machinery  of  the  new  addition  to  the  Hecla  mill 
at  Lake  Linden. 

The  Minneapolis  City  Council  has  deferred  action 
on  a  proposition  to  submit  to  popular  vote  the  estab- 
lishment of  a  municipal  electric-light  plant.  A  ma- 
jority of  the  special  committee  voted  against  the 
submission  of  the  matter. 

Elmer  E.  Cockling  of  Griswold,  Iowa,  is  arranging 
to   establish   an   electric-light  plant. 

George  W.  Scott  has  applied  to  the  council  of 
Davenport,  Iowa,  for  a  franchise  for  an  interurban 
line  to  Muscatine,  via  Buffalo.  The  power  plant  is 
to  be  located  at  Buffalo. 

A  number  of  farmers  between  Vermillion  and  Cen- 
terville.  S.  D.,  propose  to  build  an  electric  road 
between  those  cities. 

W.  P.  Fowler  of  Morris.  Minn.,  seeks  a  new  fran- 
chise for  an  electric-light  system  there,  and  will  es- 
t,-iblish_  aheating  plant  in  connection  with  the  light 
plant,  if  it  Is  granted. 

J.  B.  Coffinbun'  and  others  of  Cleveland  have 
withdrawn  from  the  field  at  Des  Moines,  and  will 
make  no  further  attempt  to  secure  a  franchise  for 
an    interurban    line.  R. 


From  the  Buckeye  State, 

Columbus,  Ohio,  April  5. — Otto  C.  Stutz  -has  been 
granted  a  franchise  by  the  Marion  County  com- 
missioners to  build  an  electric  line  over  the  high- 
ways In  that  county  between  Marlon  and  Upper 
Sandusky. 

A  report  Is  current  that  the  Dayton,  Springfield 
and  Urbana  Railway  company  is  nesiotiating  for  the 
purchase  of  the  Springfield  city  lines,  which  are 
owned  by  the  American  Railways  company  of  Phil- 
adelphia. 

The  Trumbull  county  commissioners  have  ex- 
tended what  is  known  as  the  Blackburn-Taylor 
franchise  one  year  from  June  ist.  in  order  that  the 
proposed  road  between  Garrettsville  and  Leavitts- 
burg  may  be  built,  and  thus  connect  up  the  line 
between  Warren  and  Cleveland.  This  Is  part  of  the 
Everett-Moore  system  which  was  stopped  by  the 
financial    trouble. 

The  Columbus  council  has  granted  the  Central 
Market  Street  Railway  company  a  franchise  over 
a  number  of  streets  to  give  it  a  northern  outlet. 
This  company  has  filed  a  mortgage  of  $500,000  in 
favor  of  the  Continental  Trust  company,  as  trustee 
of  bonds  which  the  company  will  issue  to  secure 
funds   for  the  construction  of  the  road. 

The  New  Albany.  Johnstown  and  Columbus  Rail- 
way company  has  let  the  contract  for  car  sheds  to 
be  built  east  of  Columbus.  The  sheds  will  be  of 
such  dimensions  as  to  accommodate  the  cars  that 
will  be  put  in  operation  when  the  road  is  completed, 
arrangements  having  been  made  to  enlarge  it  when 
neccessary. 

It  Is  reported  that  arrangements  have  been  com- 
pleted for  buildlnsf  an  electric  line  from  East  Liver- 
pool to  Lisbon.  While  the  line  will  he  an  extension 
of  the  East  Liverpool  lines,  it  will  be  operated  by  a 
different  company  composed  of  eastern  men.  L.  W. 
Healy  of  East  Liverpool  will  be  the  manager.  A 
tunnel  three-quarters  of  a  mile  in  length  will  have  to 
be  made  on  the  line,  which  passes  through  some 
pretty  rough  count^>^  It  is  said  the  Beaver  Valley 
Traction  company  will  join  its  lines  with  this  road 
at  Smith's  Ferry. 

The  Toledo,  Bowling  Green  and  Southern  Railway 
company  is  arranging  to  build  a  steam  heating  plant 
at  Find] ay, 

John  P.  Martin  of  Xenia,  this  state,  is  one  of 
the  incorporators  of  the  Tampa  Municipal  West 
Coast  Development  company  of  Tampa,  Florida, 
which  has  been  formed  to  build  a  system  of  electric 
railways  over  the  southern  part  of  that  state,  with 
Tampa  as  the  central  point.  It  is  said  the  company 
will  build  200  miles  of  road.  The  capital  stock  is 
placed   at   $1,000,000. 

The  Cincinnati  Traction  company  has  introduced 
the  plan  of  having  division  superintendents,  who 
will  have  charge  of  the  conductors  and  motormen 
on  their  respective  divisions,  and  will  be  held  re- 
sponsible for  running  the  cars  on  the  routes  within 
their  divisions.  The  division  foremen  have  been 
promoted  to  these  positions,  with  an  increase  of 
salary,  and  thev  are  each  given  a  day  and  night 
clerk,  who  shall  perform  the  duties  in  the  absence 
of  the  superintendent.  There  will  be  nine  division 
superintendents. 

The  Cincinnati  Traction  company  has  awarded 
the  contract  for  the  erection  of  its  new  i4-stor3' 
office  building  to  Henry  Shenk  &  Co.,  genera]  con- 
tractors. 

The  Citizens'  Heating  and  Power  company  of 
Springfield  has  been  incorporated  with  a  nominal 
capital  stock  of  $r.ooo.  The  incorporators  arc 
Walter  L.  Weaver.  John  L.  Zimmerman  and  others. 

The  Aukeny  bill,  providing  that  street-car  com- 
panies shall  provide  toilet  rooms  on  cars  used  on 
long  runs,  has  been  passed  by  the  House  of  Repre- 
sentatives. 
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The  Miami  and  Erie  Transportation  company  gave 
the  electrically  propelled  canal  boat  a  trial  at  Ham- 
ilton a  few  days  ago.  The  boat  was  run  two  miles 
south  of  Hamilton,  the  length  of  the  trolley  wire 
now  in  place.  It  is  stated  that  the  line  will  be  com- 
pleted from  Hamilton  to  Cincinnati  about   May    1st. 

A  decision  of  much  interest  to  trolley  companies 
was  announced  by  Judge  O.  B.  Brown  at  Dayton, 
Saturday.  The  city,  because  of  alleged  damage 
to  water  mains  by  electrolysis,  brought  suit  for 
heavy  damages  against  the  Dayton  City  Railway 
company,  as  well  as  an  injunction  against  the  opera- 
tion of  the  lines  on  the  single-trolley  system,  assert- 
ing that  a  change  to  the  double-trolley  system 
would  obviate  the  trouble.  Judge  Brown  decided 
that  it  would  not  be  possible  under  the  law  to  com- 
pel the  company  to  change  its  system,  but  also  held 
that  it  had  been  negligent  in  maintaining  connec- 
tions and  using  proper  appliances,  through  which 
damage  had  resulted  to  the  water  pipes. 

The  Cincinnati,  Hamilton  and  Dayton  Railroad 
company  has  filed  another  injunction  suit  against 
the  Hamilton.  Glendale  and  Cincinnati  Traction  com- 
pany to  prevent  it  from  taking  advantage  of  the 
second  franchise  granted  by  the  city  council  of 
Hamilton.  The  grounds  are  that  the  consents  of  the 
property  owners  were  purchased.  Peter  E.  Schwab, 
owner  of  the  property  along  the  proposed  line,  has 
filed  a   similar  suit  against   the    company. 

O.    M.    C. 


Information  from  Indiana. 

Indinanapolis,  April  7. — Franchises  were  granted 
during  the  week  to  the  Union  Traction  company 
over  the  streets  of  Logansport  and  to  the  same  com- 
pany by  the  council  at  Kokomo  for  a  four-mile  local 
system  in  that  city. 

The  Big  Four  Railroad  company  has  obtained  a 
temporary  restraining  order  against  the  Indianapolis 
and  Shel'byville  Traction  company  to  keep  the  latter 
from  crossing  its  tracks  at  Fairmont.  The  steam- 
railroad  company  has  had  a  switch  engine  guarding 
the  place  to  keep  the  traction  company  from  effecting 
a  crossing.  The  Big  Four  will  test  the  question  of 
the  right  of  the  county  commissioners  to  grant  a 
franchise  over  a  public  road  to  a  traction  company 
without  assessing  damages  to  the  adjacent  property 
owners. 

E.  A.  Lacey.  a  wealthy  farmer  and  a  former  mem- 
ber of  the  Indiana  Legislature,  who  lives  near  Per- 
rysville,  Ind.,  is  the  principal  promoter  of  a  scheme 
to  connect  Danville,  III.  and  Terre  Haute  with  an 
electric  road.  .\n  interurban  line  is  now  under  con- 
struction between  Danville,  III.,  and  Lafayette.  This 
road  crosses  the  Wabash  River  at  Covington,  and 
it  is  Mr.  Lacey's  plan  to  connect  his  line  with  the 
Danville   line  at   this   point. 

The  Fort  Wayne  and  Southwestern  interurban 
road  has  adopted  a  mileage  book,  to  be  sold  to 
regular  patrons.  The  books  contain  1,000  coupons, 
representing  one  mile  each,  and  have  a  time  limit. 
The  30-day  books  cost  $8.50  and  the  year  book  $g, 
making  the  rides  cost  nine-tenths  of  a  cent  a  mile,  or 
even  less.     The   regular   rate   is    iViz  cents   a   mile. 

The  Dunkirk-Mobile  Transit  company,  which  pro- 
poses to  operate  an  automobile  transfer  line  between 
Dunkirk  and  Redkey,  was  incorporated  on  the  4th 
inst..  with  a  capital  of  $10,000. 

The  strike  situation  at  Terre  Haute  remains  un- 
changed. The  baseball  season  opened  Saturday,  and 
the  members  of  the  clubs  were  warned  not  to  pat- 
ronize the  local  street  railway  under  penalty  of  be- 
ing boycotted.  The  opening  game  was  well  pat- 
ronized, but  the  cars  went  to  and  from  the  ball 
park  practically  empty.  F. 

Beyond  the  Rockies. 

Salt  Lake  City,  .\pril  3. — The  new  electric  power 
plant  of  the  Revenue  Tunnel  Mines  company  at 
Ouray,  Colo.,  is  now  nearly  completed.  The  wires 
over  which  the  current  will  be  transmitted  to  the 
mine,  nine  miles  from  the  station,  have  been  strung. 
The  generators  have  a  voltage  of  10,000  each,  and 
will  supply  500  horsepower.  A  transformer  has  been 
installed  at  the  mill  near  the  mounth  of  the  mine 
tunnel.  It  is  estimated  that  the  cost  of  building  and 
machinery   will   exceed  $70,000. 

The  San  Antonio  Water  and  Electric  company  of 
Ontario,  Cal..  is  rushing  work  on  its  electric  plant 
in  San  Antonio  Canyon.  The  inain  ditch  is  over 
two  miles  long.  In  this  will  be  laid  a  30-inch  ce- 
ment pipe,  and  from  it  water  will  be  received  by 
a  steel  pipe  and  conducted  to  the  plant  at  a  fall  of 
400  feet,  the  pipe  carrying  at  least  400  inches  of 
water.  A  250-horsepower  plant  will  be  installed  to 
pump  the  different  water  wells  of  the  company,  and 
surplus   light    and    power    will   be   sold. 

The  Guanajuato  Power  and  Electric  company  has 
been  incorporated  at  Colorado  Springs,  Colo.,  with 
a  capital  of  $300,000.  The  incorporators  arq  L.  E, 
Curtis.  Henry  Hine  and  I.  W.  Bonbright.  The  coni- 
pany  will  operate  in  the  Republic  of  Mexico,  with 
lieadquarters   at   Colorado    Springs. 

The  Salt  Lake  and  Jordan  Valley  Electric  Rail- 
road company  of  Ouray.  Colo.,  has  incorporated  at 
Salt  Lake  City,  Utah.  The  authorized  capital  stock 
is  $250,000.  The  business  of  the  company  is  to  con- 
struct and  operate  a  line  of  railroad  from  Salt  Lake 
to  Bingham.  Among  the  directors  are  L.  L.  Nunn, 
William    Stop,-    and    others. 

A  company  has  been  formed  to  install  a  1,000- 
horsepower  electric  plant  at  the  Falls  of  the  Clear- 
water, Idaho.  This  will  be  the  second  company  to 
erect  a  plant  at  this  place. 


Electric  power  for  operating  hoists  is  to  be  in- 
troduced in  the  Wedekind  mining  district,  Nevada, 
Power  will  be  derived  from  the  Blacro  River. 

J.  C.  Vanriper  and  W,  M.  Mathews  of  St.  Louis 
have  been  granted  a  franchise  for  a  large  power 
plant,  to  be  erected  at  Salida,  Colo,  'tnc  company 
is  backed  by  St.  Louis  capital,  and  will  furnish 
Salida,  Monarch,  Garfietd,  Turrett  and  VVhitehorn 
mining  districts  with  light  and  power.  An  electric 
railway  will  also  be  built  to  connect  Salida  and 
Pancha  Springs,  and  later  will  be  branched  to  the 
mines  and  smelters  of  the  district. 

The  line  connecting  the  Telluride  Power  Trans- 
mission company's  electric  power  plant  in  Provo, 
Utah,  and  the  Hercules  electric  power  plant  in 
Logan  Canyon  has  been  completed,  which  will 
enable  the  Telluride  company  to  use  the  power  from 
both  plants  over  the  circuit  and  give  the  additional 
advantage  of  being  able  to  supply  light  and  power 
if  an  accident  should  occur  at  either  plant.        C. 


Boise  City. 

Boise,  Idaho,  April  4. — Boise  is  on  the  Oregon 
Short  Line  railroad,  on  a  branch  about  20  miles 
long,  connecting  with  the  main  line  at  Nampa.  It 
is  the  capita!  of  the  state  and  one  of  the  best 
lighted  (electrically,  of  course)  cities  in  the  West. 
The  plant  of  the  Capital  Electric  Light,  Motor  and 
Gas  company  is  located  near  the  Boise  River,  about 
two  miles  from  the  center  of  the  city.  It  is  operated 
by  w-aterpower.  The  station  building  is  of  wood,  on 
brick  foundations.  This  company  does  the  street 
righting  and  is  well  managed  by  Mr.  J.  W.  Cun- 
ningham,  with  office  in   Boise  City. 

A  survey  for  the  Payette  power  plant  is  just  com- 
pleted. The  engineer  for  the  Boise-Payette  Power 
company  proved  the  route  to  be  20  miles  long,  which 
was  about  two  miles  shorter  than  had  been  expected. 
A  branch  line,  2V2  miles  long,  leading  off  to  Pearl 
from  the  main  line,  was  also  surveyed.  Work  on 
the  canal  and  power  house  of  this  plant  is  progressing 
slowly,  as  only  a  small  force  is  employed,  but  the 
number  of  men  at  work  will  be  increased  as  soon 
as  the  weather  becomes  settled.  D.  L.  S. 


On  the  Pacific  Slope. 

San  Francisco,  April  3. — At  the  stockholders' 
meeting  of  the  Wheatland  Water  company  of 
Wheatland,  Cal.,  held  last  week,  it  was  definitely 
decided  to  use  electric  power  for  pumping  purposes 
at    the    plant. 

Eps  Randolph,  general  manager  of  the  Pacific 
Electric  Railway  company  at  Los  .'Vngeles,  Cal., 
states  that  the  Huntington  syndicate,  of  which  the 
Pacific  Electric  Railway  company  is  a  part,  is  now 
spending  $500,000  a  month  on  its  interurban  system 
of  electric  railways.  It  is  expected  to  have  cars 
running  on  the  Pasadena  and  Long  Beach  branches 
before  the  end  of  May.  By  the  end  of  the  year  the 
.shops  of  the  company  at  Los  Angeles  will  cover 
about    10    acres    of    ground. 

The  severe  storms  which  visited  this  state  about 
two  weeks  ago  did  considerable  damage  to  the 
ditches  and  other  \vorks  of  the  Standard  Electric 
company.  The  ditches  supplying  water  to  the  lower 
electric  plant  at  Blue  Lakes  were  broken  by  land 
slides  in  several  places.  These  accidents  caused  a 
curtailment  of  the  power  furnished  to  a  number 
of  the  interior   towns.  .\. 


PERSONAL. 


Professor  Wal'ter  Flint  of  Orono,  Maine,  has  been 
appointed  chief  electrical  engineer  of  tb.e  Jacob  Tome 
Institute,  a  technical  school   at  Port  Deposit,  Md. 

Professor  J.  D.  Wood  of  Worcester,  Mass.,  has 
been  elected  professor  of  mechanical  and  electrical 
engineering    at    Deleware    College,    Newark,    Del. 

Lord  and  Lady  Kelvin,  while  on  their  visit  to 
this  country,  will  be  the  guests  of  Mr.  and  Mrs, 
George  Westinghouse  at  Washington,  arriving  in  that 
city  on  April  22d,  where  they  will  remain  for  several 
days. 

R.  E.  Danforth  has  resigned  as  general  manager 
of  the  Lake  Shore  Electric  Railway  company  at 
Cleveland,  Ohio,  to  take  a  position  as  manager  of 
the  electric  roads  at  Rochester,  N,  Y.,  which  are 
under   control    of  the    Rochester   Railway   company. 

Ervin  B.  Newcomb,  superintendent  of  the  West- 
brook  Electric  Light  and  Power  company,  died  at 
his  home  in  Westbrook,  Maine,  on  March  21st.  He 
graduated  from  Bowdoin  College  in  1876.  He  was  a 
member  of  the  Westbrook  Board  of  Aldermen  dur- 
ing igoi. 

E.  R.  Fisher  has  been  appointed  wire  chief  nnd 
manager  of  the  telegraph  department  of  the  Atchi- 
son, Toncka  and  Santa  Fe  Railroad  company  at  La 
Junta,  Colo.  Mr.  Fisher  conies  to  the  Santa  Fe 
from  the  Northern  Pacific,  and  has  been  stationed 
at  Helena,  Mont.,  as  wire  chief  at  that  point. 

Colonel  John  T.  Dickinson,  who  has  heretofore 
represented  the  Consolidated  Railway.  Electric  Light- 
ing and  Equipment  company  in  Chicago,  has  been 
transferred  to  New  York  as  general  agent.  Mr. 
George  W.  Carhart  has  succeeded  Colonel  Dickinson 
as  general  agent  of  the  company  in  Chicago  and 
the  West. 

Maxwell  H.  Kite,  a  well-knowm  electrical  man, 
formerly  assistant  manager  and  superintendent  of 
construction  for  the  Arrowsmith  Electric  company 
of   Harrisburg,   Pa.,   has   resigned   his  position   with 


that  company  to  accept  the  position  of  assistant  su- 
perintendent of  the  Steelton  Light,  Heat  and  Power 
company  of  Steelton,  Pa. 

Henry  J.  Blakeslee  has  been  appointed  electrical 
inspector  by  the  Hartford  (Conn.)  Fire  Underwriters. 
Mr.  Blakeslee  will  succeed  Charles  R.  Reynolds,  who 
resigned  the  position  to  accept  that  of  electrical  in- 
spector of  the  Underwriters'  Association  of  New 
York.  Mr.  Blakeslee  has  been  superintendent  of 
construction  for  the  Hartford  Electric  Light  com- 
pany for  the  last  two  years. 

Paul  M.  Lincoln  of  the  Niagara  Falls  Power  com- 
pany has  accepted  a  position  on  the  engineering  staff 
of  the  Westinghouse  Electric  and  Manufacturing 
company.  He  will  leave  Niagara  Falls  for  his  new 
work  on  May  15th.  Mr.  Lincoln  has  been  in  Niag- 
ara Falls  seven  years,  and  during  this  time  he  has 
attracted  attention  by  his  inventions  and  devices,  of 
which  the  best  known  is  the  recently  invented  Lin- 
coln synchronizer,  the  patents  for  which  the  West- 
inghouse  company  has  bought. 

F.  L.  Dame,  who  succeeded  W.  J,  Browne  as 
manager  of  the  Union  Electric  company  of  Du- 
buque, Iowa,  has  demonstrated  his  ability  by  a  re- 
organization of  the  street-railway  system  of  that  city. 
An  expenditure  of  $150,000  has  already  been  made, 
and  a  $50,000  car  barn  will  soon  be  erected.  The 
lighting  system  will  also  be  remodeled.  Before  com- 
ing to  Dubuque  Mr.  Danic  was  for  10  years  con- 
nected with  the  Westinghouse,  Thomson-Houston 
and  General  Electric  companies  in  the  territory  em- 
braced in  Oregon,  Idaho,  Washington  and  British 
Columhia,  and  it  was  he  who  had  charge  of  the  re- 
construction of  the  electrical  system  of  Tacoma, 
Wash. 


ELECTRIC  LIGHTING. 

It  is  stated  that  the  Butler  Light.  Heat  and  Mo- 
tor company  will  soon  begin  to  build  a  $36,000  power 
plant  at   Butler,   Pa. 

An  electric-light  plant  and  electric  railway  are 
wanted  at  Eminence,  Ky.,  where  the  council  has 
ordered   franchises   for   same   advertised   for   sale. 

The  Comanche  Light  and  Power  company  of 
Lawton,  Okla.,  has  been  incorporated,  with  $50,000 
capital  stock.  The  directors  are  W.  H.  Anderson, 
F.    M.    English   and   G.   M.   Brow. 

A.  Welch,  late  of  the  Pacific  Electric  company 
of  Portland,  Ore.,  has  secured  a  third  interest  in 
the  Baker  Gas  and  Electric  company  of  Baker  Citv, 
Ore.,  and  many  improvements,  including  the  instal- 
lation of  extra  machinery  for  street  lighting,  will 
be   made. 


ELECTRIC  RAILWAYS. 

The  Pueblo  Interurban  Railwav  and  Power  com- 
pany of  Pueblo,  Colo.,  has  been  incorporated,  with 
$500,000   capital    stock. 

The  Connecticut  Railway  and  Lighting  company 
is  equipping  some  of  its  electric-railway  lines  with 
telephones.  Boxes  containing  telephones  are  placed 
at   convenient   points  along   the  lines. 

Applications  have  been  filed  in  Common  Pleas 
Court  No.  I  of  Philadelphia  for  decrees  of  dissolu- 
tion for  the  Market  Street  Underground  Railroad 
company  and  the  Broad  Street  Underground  Railway 
company.  The  applications  state  that  the  companies 
were  chartered  on  May  5,  188S,  and  that  at  a  meet- 
ing of  the  board  of  directors,  held  on  March  17th 
last,  a  resolution  was  adopted  that  the  companies  be 
dissolved.  W.  A.  Patton  is  named  as  president  and 
E.    H.    Pyle   as   secretary. 

J.  G.  White  &  Co.  of  New  York  have  unil^rtaken 
the  building  of  a  new  street-railway  system  in  Mont- 
gomery, Ala.,  it  is  said.  Colonel  Barry  Holt  and 
other  Montgomery  men  of  wealth  have  procured 
the  franchises  covering  the  ground  not  occupied  by 
the  existing  system  and  extending  over  some  10 
miles  of  city  streets.  It  is  asserted  that  White  & 
Co.  have  placed  the  bonds,  ordered  rails  and  cars 
and  will  begin  work  at  once.  The  old  company  has 
refused  to  sell  at  less  than  $500,000.  The  new  com- 
pany will  be  at  once  organized,  the  syndicate  owning 
the  franchises  agreeing  to  take  stock  in  exchange. 

The  New  York  Times  of  April  5th  contains  the  in- 
formation that  the  Delaware  General  Electric  com- 
pany, with  a  capital  of  $1,000,000,  which  was  pledged 
to  build  a  32-mile  road  from  Woodland  Beach  to  Mil- 
ford,  has  surrendered  its  charter,  and  its  rights  and 
properties  will  be  taken  over  by  J.  Edward  Addicks, 
who  will  form  two  new  companies — the  Milford 
Construction  company,  to  build  a  network  of  trolleys 
throughout  Lower  Delaware,  and  the  Delaware  Elec- 
tric Railwav  company,  which  will  operate  the  sys- 
tem. Mr.  Addicks  will  be  president,  and  his  New 
York  l>ankers  will  be  directors  of  the  building  com- 
pany, J.  Frank  Alice  will  be  president  of  the 
operating  company. 


SOCIETIES  AND  SCHOOLS. 

There  has  been  a  slight  change  in  the  date  of  the 
annual  convention  of  the  American  Institute  of  Elec- 
trical Engineers  at  Great  Barrington,  Mass.  The 
convention  will  be  opened  on  Wednesday.  June  i8th, 
instead  of  June  I7tb,  as  originally  planned,  and  will 
continue  on  June  igth  and  20th  and  probably  on  the 
21st. 

The  catalogue  of  the  Thomas  S.  Clarkson  Me- 
morial School  of  Technology,  Potsdam,  N.  Y.,  for 
the   year    1901-1902,   with    announcements    for    1902- 
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1903,  has  just  been  issued.  This  school  was  founded 
in  1896,  to  provide  technological  coeducation  of 
college  grade.  The  electrical-engineering  branch 
embraces  32  courses  and  include;  instruction  in 
electric  lighting  and  power,  telegraphy  and  teleph- 
ony, long-distance  transmission  and  el'.^ctric  traction. 
Some  of  the  higher  electrical  courses  are  given  by 
Professor  William  S.  Aldrich,  director  of  the  school, 
and  the  others  by  Henry  B.  Dales,  professor  of 
physics  and  electrical   engineering. 

The  regular  meting  of  the  Chicago  Electrical 
association  was  held  on  April  4th.  The  paper  of 
the  evening  was  on  the  "Application  of  Four-wire 
Three-phase  Systems  in  IModernizing  Central  Sta- 
tions," and  was  presented  by  Peter  Junkersfeld.  as- 
sistant to  the  mechanical  engineer  of  the  Chicago 
Edison  company.  About  50  were  in  attendance,  and 
several  took  part  in  the  discussion,  which  was  led 
by  H.  B.  Gear  of  the  Edison  company.  One  of 
the  points  brought  out  by  Mr.  Gear  was  the  ad- 
visability of  isolated  plants  adopting  three-phase 
instead  of  two-phase  systems,  so  that  they  could 
connect  with  a  central-station  four-wire  three-phase 
system  if  necessary.  The  next  meeting  of  the  as- 
sociation will  be  held  on  May  2d.  when  a  debate 
will  be  held  on  the  central  station  versus  the  isolated 
plant.     The  debaters  have  not  been  chosen  as  yet. 


ELECTRICAL  SECURITIES. 

The  net  earnings  of  the  General  Electric  company 
for  the  year  ended  January  31st,  as  given  out  re- 
cently, were  $9,474,700.  This  is  an  increase  of  more 
than  50  per  cent,  over  the  previous  year  and  equals 
24.12  per  cent,  on  the  stock.  The  balance,  after  divi- 
dends, amounts  to  $7,746,450,  which  brings  the 
surplus  up  to  $14,375,000,  or  50.S  per  cent,  of 
the  outstanding  common  stock.  Four  years  ago 
the  company  reduced  its  capital  by  60  per  cent.  For 
some  time  there  have  been  rumors  of  the  restoration 
of  the  capital.  At  the  rate  of  earnings  last  year 
the  company  should  have  by  June  1st  the  full  60 
per  cent,  in  surplus,  and  the  distribution  will  prob- 
ably be  made.  The  stock  is  carrying  an  eight  per 
cent,  dividend.  Since  the  opening  of  the  year  it 
has  advanced  from  $270  to  $324  a  share. 


PUBLICATIONS. 


A  booklet  recently  issued  by  the  Knecht  Brothers 
company  of  Cincinnati,  Ohio,  describes  its  variable- 
speed  sensitive-friction  drill  press. 

The  B.  F.  Sturtevant  company  is  issuing  "Bulletin 
46"  in  the  shape  of  a  very  attractive  booklet,  de- 
scriptive of  the  Sturtevant  system  of  "Mechanical 
Draft." 

Pass  &  Seymour  of  Solvay,  N.  Y..  issue  a  neat 
booklet  descriptive  of  their  weatherproof  sockets  and 
receptacles.  The  Chicago  office  of  Pass  &  Sevmour 
is  at   130  West  Jackson   boulevard. 

The  Electric  Storage  Battery  company  of  Phila- 
delphia is  distributing  an  illustrated  bulletin,  which 
treats  of  the  advantages  of  line  batteries  for  voltage 
regulation.  A  comparison  of  results  with  and  with- 
out batteries  is  given  for  a  transmission  distance  of 
about  7^  miles. 

The  Warren  Electric  and  Specialty  company  of 
Warren,  Ohio,  is  sending  to  the  trade  a  revised  net 
price  list  of  its  new  type  of  Peerless  incandescent 
lamps,  and  also  a  folder  illustrating  the  illuminat- 
ing of  the  public  square  at  Cleveland,  Ohio,  last  fall. 
Peerless  lamps  being  used. 

The  Sprague  Electric  company  of  New  York  city 
has  just  issued  its  Lundell  fan  catalogue  for  the 
season  of  igo2.  It  is  an  attractive  publication  and 
contains  illustrated  descriptions  of  the  different  va- 
rieties of  direct  and  alternating-current  fans  which 
the  company  offers  this  year. 

Secretarj-  W.  H.  Merrill,  Jr.,  of  the  Chicago  Un- 


derwriters' Laboratories,  67  East  Twenty-first  street, 
has  issued  a  revised  supplement  to  the  National 
Electrical  Code,  containing  a  list  of  approved  elec- 
trical fittings  for  the  installation  of  electric  wiring 
and  apparatus.  Copies  may  be  obtained  by  address- 
ing  Mr.    Merrill. 

Recent  bulletins  of  the  Fort  Wayne  Electric  Works, 
Fort  Wayne,  Ind..  are  descriptive  of  that  concern's 
multipolar  belted  frame-H  direct-current  generators 
and  motors.  Illustrations  are  shown  of  the  various 
«  and  of  the  completed  machines.  This  com- 
pany's April  calendar  card  illustraies  its  type-A 
transformers. 


TRADE  NEWS. 

The  Electrical  Devices  company  of  Keokuk,  Iowa, 
has  been  incorporated  by  John  C.  Daniels  and  J.  V. 
E.    Titus,    w'ith    $18,000   capital    stock. 

The  exports  of  electrical  materials  and  apparatus 
from  the  port  of  San  Francisco  for  the  month  of 
February  reached   a  valuation  of  $5,796. 

The  C.  K.  Manufacturing  company  of  Jersey  City, 
N.  J.,  has  been  incorporated,  with  $50,000  capital 
stock,  by  Frederick  F.  Leavens  and  others,  for  the 
purpose    of   manufacturing   electric   motors,    etc. 

The  Cutler-Hammer  Manufacturing  company  has 
acquired  the  entire  block  in  Milwaukee  where  its 
present  plant  is  located,  and  will  construct  buildings 
which  will  more  than  double  its  capacity,  affording 
employment   for  500  hands. 

The  Westinghouse  Electric  and  Manufacturing 
company  of  Pittsburg,  Pa.,  has  the  contract  for 
furnishing  the  three  1,850-horsepower  generators 
that  are  to  be  installed  in  the  new  power  house  of 
the  Pittsburg,  McKeesport  and  Connellsville  elec- 
tric railway  to  be  erected  at  New  Haven,  Pa. 

According  to  a  correspondent  of  the  Iron  Age,  the 
talk  of  a  merger  of  the  General  Electric  and  West- 
inghouse companies  was  revived  in  Pittsburg  last 
week.  It  appears,  however,  upon  investigation  by 
representatives  of  the  Western  Electrician,  that 
there    is   no    substantial    foundation    for   the    report. 

The  Phcenix  Electric  Manufacturing  company  of 
Mansfield.  Ohio,  announces  that  it  has  purchased 
the  plant  and  business  of  the  Card  Electric  com- 
pany, including  buildings,  machine  tools  and  shop 
equipment,  patterns,  patents,  designs  and  good  will. 
The  business  will  be  continued  under  the  same 
management,  and  the  purchaser  states  that  the  same 
liberal  policy  of  the  old  company  will  be  main- 
tained. 

C.  E.  Corrigan,  vice-president  of  the  Osburn  Flex- 
ible Conduit  company  of  New  York  city,  revisited 
his  old  haunts  in  Chicago  last  week  and  arranged 
with  F.  B.  Badt  &  Co.,  Monadnock  block,  to,'  take 
the  Chicago  agency  of  his  coinpany's  new  conduit, 
Flexduct.  Mr.  Corrigan  stated  that  h'S  factory  was 
running  day  and  night  in  an  endeavor  to  keep  up 
with  the  demand  for  this  new  and  popular  flexible 
conduit. 

The  Colby  Manufacturing  company  of  Rockford, 
111.,  is  manufacturing  the  Peterson  bottle  washers 
and  electric-globe  washers.  The  latter  are  especially 
adapted  for  washing  the  inner  globes  of  enclosed- 
arc  lamps,  and,  it  is  asserted,  will  wash  the  thinnest 
globes,  irrespective  of  shape,  without  breaking. 
One  of  these  machines  is  operated  by  a  one-fourth- 
horsepower  electric  motor  and  has  a  capacity  of  600 
globes   an   hour. 

At  a  meeting  of  the  stockholders  of  the  Reeves 
Engine  company  of  Trenton.  N.  J.,  which  was  re- 
cently incorporated,  with  $400,000  capital  stock,  the 
following-named  officers  were  elected :  President, 
Clifton  Reeves;  vice-president,  William  M.  Musch- 
ert;  treasurer,  A.  C.  Reeves;  secretary,  William  A. 
Buckman.  An  office  and  sales  department  will  he 
established  in  New  York  city  and  later,  it  is  said,  the 
concern  may  fit  up  branch  offices  in  other  large 
cities. 


BUSINESS. 

The  School  for  Deaf  at  Devils  Lake,  N.  D..  is 
about  to  install  an  electric  plant,  consisting  of  a 
Northern  Electric  generator,  direct-connected  to  an 
engine  built  by  the  Ball  Engine  company  of  Erie, 
Pa. 

Among  the  recent  installations  of  the  Gould  Stor- 
age Battery  company.  25  West  Thirty-third  street. 
New  York  city,  is  that  for  the  Amherst  and  Sunder- 
land Street  Railway  company,  Amherst,  Mass.,  which 
consists  of  216  cells  of  type  0-513,  in  lead-lined 
tanks,  having  a  capacity  of  100  kilowatts,  to  be 
used  as  a  floating  battery  on  the  system. 

The  Standard  Pole  and  Tie  company  of  New 
York  has  been  awarded  the  contract  for  the  poles 
to  be  used  on  the  line  of  the  Columbus,  Delaware 
and  Marion  electric  railway,  running  from  Columbus 
to  Marion,  Ohio.  The  pole  which  it  will  supply  is 
the  Southern  white-cedar  or  juniper  pole,  which  has 
of  late  become  so  popular  for  interurban  lines,  owing 
to  its  symmetry  and  freedom  from  sap  or  butt  rot. 

The  Electric  Appliance  company  of  Chicago  states 
that  the  following  is  a  sample  extract  from  letters 
which  it  often  receives :  "\Ve  are  pleased  with  the 
way  you  have  filled  our  telegraphic  order  for  A-B 
arc  lamps.  They  reached  us  within  21  hours  after 
the  order  was  sent  out.  which  is  remarkable,  con- 
sidering that  we  are  nearly  300  miles  from  Chicago." 
The  company  keeps  these  lamps  in  Chicago  stock 
for   immediate   shipment. 

The  Electric  Storage  Battery  company  of  Phila- 
delphia will,  within  a  few  days,  ship  to  Seattle. 
Wash.,  four  batteries  of  Chloride  accumulators.  One 
of  these  will  be  installed  in  the  power  station  of 
the  Seattle  Electric  company,  for  use  with  the  rail- 
way machinery  as  a  regulator  of  the  fluctuating  load 
and  as  a  reserve.  The  three  remaining  batteries  are 
for  use  on  the  Seattle  and  Tacoma  interurban  rail- 
way, and  are  to  be  used  for  regulating  the  great 
variations  in  load   on   this   system. 

The  Mica  Insulator  company  of  New  York  and 
Chicago  is  distributing  to  the  trade  samples  of  its 
new-process  Empire  oiled  material  coated  with  pure 
linseed  oil.  This  material,  it  is  claimed,  does  not 
crack,  harden,  become  brittle  or  deteriorate  in  any 
way.  It  is  said  to  have  the  highest  electrical  in- 
sulating and  mechanical  qualities,  its  average,  break- 
down test  being  600  volts  per  mil.  The  material 
is  extremely  flexible  and  has  a  high  finish.  The 
company  furnishes  it  in  any  length  desired  up  to 
500  yards. 

The  Warren  Electric  and  Specialty  company, 
manufacturer  of  the  Peerless  incandescent  lamp,  fan 
motors  and  transformers,  is  sending  to  some  of  its 
customers  and  friends  a  12  by  iS-inch  picture  of 
the  buildings  it  is  now  occupying  at  Warren,  Ohio. 
The  picture  is  suitably  mounted  and  framed,  so 
that  it  is  well  adapted  for  hanging  on  a  wall.  Ex- 
tensive as  these  buildings  are,  the  company  says 
they  do  not  meet  the  requirements.  The  company 
has  not  been  able  to  take  care  of  its  growing  busi- 
ness as  promptly  as  it  desired  to,  and  it  is  now  add- 
ing three  large  brick  buildings  which  do  not  appear 
in  the  picture. 

The  Sprague  Electric  company  reports  that  it  has 
recently  sold  split-pole  generators  to  the  following- 
named  purchasers:  E.  L.  Epperson  Construction 
company.  St.  Louis ;  Chillicothe  Street  Railway  com- 
pany, Chillicothe,  Ohio ;  Keystone  Leather  Works, 
Camden,  N.  J. ;  Providence  and  Danielson  Railway 
company.  Providence,  R.  I. ;  Board  of  Education. 
Chicago;  E.  W.  Bliss  building.  New  York;  Lacka- 
wanna Iron  and  Steel  company.  Buffalo ;  St.  Joseph 
Railway.  Light.  Heat  and  Power  company,  St.  Jo- 
seph, Mo. ;  the  William  Todd  company.  Youngs- 
town,  Ohio;  Railroad  Construction  company,  Prince- 
ton Junction,  N.  J. ;  Sturges.  Cornish  &  Burns,  Chi- 
cago ;  American  Electrolytic  company.  Rock  Glen, 
N.  Y. :  Arlington  company,   Arlington,   N.  J. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


696,398.  Armature  Coil.  Asa  F.  Batchelder,  Sche- 
nectady. N.  Y..  assignor  to  the  General  Electric 
company.  Schenectad}'.  N.  Y.  Application  filed 
November  3,   1900. 

The  coil  is  cou<posed  of  tutns  consisliDg  of  a  number 
of  wires  held  rigidly  together  side  by  side  to  form  a  flat 
tnm,  the  turns  being  laid  flatwise  one  upon  another  to  fill 
the  winding  space. 

696.427.  Electric  Indicating  Instrument.  Richard 
Fleming.  Lynn,  Mass.,  assignor  to  the  General 
Electric  company.  Schenectady,  N.  Y.  Applica- 
tion  filed  November  2r,    igoi. 

An  atc-Iighi  circait  is  arranged  to  carry  in  normal  opera- 
tion a  substantially  constant  current,  A  transformer  has 
its  primary  in  series  with  the  circuit.  Its  magnetic  core 
is  so  proportioned  that  the  difference  of  potential  at  the 
terminals  of  its  winding  varies  with  variation  of  wave 
shape  of  the  cnrrent  in  the  winding.  An  indicating  device 
is  operatively  related  to  the  winding.  (See  cut  on  next 
page.) 

696.429.  Soldering  Iron.  Henry  Geisenhoner  and 
Tycho  Van  Aller.  Schenectady.  N.  Y.,  assignors 
to  the  General  Electric  compan}-,  Schenectady, 
N.  v..  Application  filed  November  21.  1900. 

The  iron  has  a.  tabular  handle  from  which  a  perforated 
tube  extends.     A  head  is  secured  to  the  tube  and  a  jacket 
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is  secured  to  the  head.  A  heat-resisting  lining  is  provided 
for  the  head  and  jacket.  The  soldering-iron  point  has  a 
shank  around  which  is  wound  a  resistance  coil  inside  the 
jacket,  with  open-airspaces  between  its  turns  and  layers- 
Conducting  wires  run  through  the  handle  and  are  con- 
nected with  the  terminals  of  the  coil. 

696,447.  Electrical  Switch.  Edwin  G.  Kastenhuber, 
Bloomfield.  N.  J.,  assignor  to  the  General  Elec- 
tric company,  Schenectady,  N.  Y.  Application 
filed  June  6,   1901. 

Pans  of  ihe  switch  are  switch  contacts,  a  rocking  switch 
piece,  a  rocking  operating  lever,  co-operating  stops  on 
the  switch  piece  and  operating  lever,  and  a  normally  un- 
flexed  straight  spring  fixed  to  the  operating  lever  and 
loosely  eogagiDg  an  eccentric  portion  of  the  switch  piece. 

696,454.  Electrically  Operated  Plow.  Martin  T.  A. 
Kubierschky,  Berlin,  Germany.  Application  filed 
October  17.   1901. 

The  plow  has  an  electric  propelling  motor,  two  sets  of 
shares,  avertically  movable  carrier  for  each  set,  gearing 
for  operating  the  carriers,  a  movable  shaft  having  a  fric- 
tion wheel  and  connected  with  the  gearing,  a  friction 
wheel  driven  by  the  motor,  and  a  lever  for  throwing  the 
friction  wheels  together. 

696,459.  Means  for  Preventing  Creeping  of  Meters. 
Alexander  D.  Lunt,  Schenectady,  N.  Y,,  assignor 


to   the   General   Electric   company,    Schenectady, 
N.    Y.     Application    filed    October  23,    igoi. 

Combined  with  the  rotating  member  of  an  induction 
meter  is  an  anticreeping  device  consisting  of  a  piece  of 
non-magnetic  metal  or  other  metal  superposed  thereon. 

696,473.  Automatic  Regulator  for  Electric  Circuits. 
Frank  C.  Newell,  Wilkinsburg,  Pa,,  assignor  to 
the  Westinghouse  Air  Brake  company,  Pitts- 
burg.   Pa.     Application    filed    April    28,    IQOO. 

The  regutaior  comprises  a  uormally  open  shuui  circuit, 
two  contact  plates  for  the  shunt  circuit,  a  solenoid  having 
a  movable  core,  and  a  rod  operated  by  the  core  and  carry- 
ing two  cootact  points  adapted  to  close  the  shunt  circuit 
when  an  excessive  current  passes  through  the  solenoid, 
(See  cut  on  nest  page.) 

696.479.  Apparatus  for  Trimming  Commutators. 
John  Phillips,  London,  England.  Application 
filed   April   6.    1901. 

Aq  apparatus  for  trimming  commutators  in  position  is 
described.  It  consists  of  a  rotating  trimming  wheel  car- 
ried by  a  sliding  carriage,  means  for  automatically  tra- 
versing this  sliding  carriage  and  moving  the  wheel  over 
the  surface  of  the  commutator,  and  driving  mechanism 
actuated  by  the  rotating  commutator, 

696,488.  Commutator.  Edward  D.  Priest  and 
George  L.  Schermerhorn.  Schenectady,  N.  Y., 
assignors  to  the  General  Electric  company,  Sche- 
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N.  Y.    Application  filed  November  30, 


nectady, 
1900. 

The  comoiuiator  comprises  aheroate  conducting  and 
iDSulating  strips,  the  latter  beiDg  o[  such  Dature  that  (bey 
will  wear  away  at  least  as  fast  as  the  coDduciiog  strips. 
The  comiiiuiator  is  treated  with  a  water-sheddioK  sub- 
staDce. 

696,489.  Separator  for  Battery  Plates.  James  K. 
Pumpelly,  Chicago.  111.,  assignor  lo  the  Western 
Storage  Battery  company,  Indianapolis,  Ind. 
Application  filed  April  8,  1901. 

The  separator  comprises  a  layer  of  inert,  vitreous  ma- 
terial, adapted  to  be  applied  to  the  face  of  one  of  the 
plates  of  a  battery,  aod  a  support  for  the  layer  coDsistiog 
of  two  sheets  of  insulating  material,  each  having  a  series 
of  parallel  elongate  slots  placed  at  right  angles  and  over- 
lapping each  other. 


NO.    696,427. — INDICATING    INSTRUMENT. 

696,496.  Accumulator.  Georges  de  Roussy  de  Sales 
and  Francois  Gueugnon,  Lyons,  France.  Ap- 
plication filed   March    13,   1901. 

The  cathode  of  the  accumulator  consists  of  a  supporting 
frame  of  aluminum  enveloped  with  sheet  lead,  the  lead 
covering  the  frame  and  extending  therefrom  in  the  form 
of  a  plate  surrounded  by  the  frame.  The  anode  is  com- 
posed of  an  alaminum  tank  divided  into  compartments 
composed  of  the  same  metal,  the  interior  of  the  tank  being 
coaled  with  lead  so  that  each  compartment  forms  the 
anode.  Two  concentric  or  nested  boxes  having  per- 
forated walls  separate  the  cathode  from  the  anode  and  an 
absorbent  material  is  arranged  between  adjacent  walls  of 
the  boxes,  the  material  being  adapted  to  absorb  and  to 
render  the  liquid  electrolyte  immobile. 

6q'i.497.  Fuse  Box.  Howard  R.  Sargent,  Schenec- 
tady, N.  Y.,  assignor  to  the  General  Electric  com- 
pany, Schenectady,  N.  Y.  Application  filed  Au- 
gust 29,    1900. 

Two  insulating  members  which  together  form  a  chamber 
are  combined  with  two  terminals  mounted  on  one  of  the 
members,  a  fuse  connecting  the  terminals,  an  integral 
insulating  partition  formed  by  two  ridges  integral  with 
the  two  insulating  members,  which  divides  the  chamber 
into  two  parts,  the  fuse  extending  through  the  partition, 
and  means  for  securing  the  two  insulating  members  to- 
gether. 

696,529.  Electrical  Hose- signaling  Apparatus. 
George  G.  Weitz.  Medford,  Mass.,  assignor  to 
the  National  Electric  Hose  Signaling  company, 
Boston,  Mass.  Application  filed  December  5, 
1900. 

A  conducting  wire  is  electrically  connected  to  a  half- 
coupling  aod  leads  along  a  length  of  attached  hose.  It  has 
a  portion  of  its  length  between  its  attached  end  and  the 
length  of  hose  looped  sufficiently  to  provide  for  the  sep- 
aration of  the  hose  and  coupling  without  breaking  the 
connection  between  the  latter  and  the  wire. 

696,597.  Combined  Switch  and  Plug  Receptacle  Box. 
Frank  J.  Russell,  New  York,  N.  Y.  .Application 
filed  May   i,   1901. 

A  box  having  inclosed  within  it  an  insulating  base  and 
contacts  aod  provided  with  a  threaded  nipple,  is  combined 
with  a  shouldered  plug  of  insulating  material  adapted  to 
enter  the  nipple  and  to  be  seated  upon  the  base,  contact 
plates  on  the  plug  being  adapted  to  make  electrical  con- 
nection with  the  contacts  when  the  plug  is  seated. 

606,599.  Electric  Water  Heater.  Milton  H.  Shoen- 
bcrg  and  Henri  Levy,  San  Francisco,  Cal.  Ap- 
plication filed  April  10,  1901. 

The  heater  consists  of  a  pipe  having  legs  of  unequal 
length,  one  of  the  legs  serving  as  a  water  inlet  and  the 
other  as  a  water  outlet,  the  outlet  having  a  controlling 
cock.  An  exterior  insulation  is  provided  for  the  pipe  and 
a  coil  of  wire  having  high  resistance  is  wound  in  contact 
with  the  insulating  surface.  Clamps  extending  between  the 
legsof  the  pipe  have  one  end  to  secure  the  ends  of  the 
coil  against  the  insulating  surface  and  the  other  extends 
to  and  is  clamped  against  and  Insulated  from  the  opposite 
leg  of  the  coil. 


NO.  696,473. — AUTOMATIC    REGULATOR. 

696,619.  Watchman's  Time  Recorder  and  Signal. 
James  B.  Yeaklc,  Baltimore,  Md.  Application 
filed  December    10,    1900. 

A  watchman's  time  recorder  and  district  or  burglar- 
alarm  telegraph  system  is  described.  It  comprises  a 
series  of  signal  stations,  a  recording  mechanism,  an  elec- 
trical circuit  connecting  each  of  the  stations  with  the 
recording  mechanism,  an  independent  signal-recording 
mechanism,  a  signal  transmitter  therefor,  a  controlling 
circuit  connecting  the  latter  with  each  of  the  signal  sta- 
tions, a  circuit-closer  at  each  station  operated  by  the 
watchman,  and  a  switch  at  each  station  inaccessible  to  the 
watchman  and  operated  to  connect  the  circuit-closer 
with  the  controlling  circuitof  the  signal  transmitter. 

696,630.  Combined  Valve  and  Switch  Apparatus. 
Ernest  C.   Garland,   Chelsea,  Mass.,  assignor  of 


one-half  to  W.  A.   Stevens,  East  Boston,  Mass." 
Application    filed   November  22,    1901. 

Combi  ned  with  a  motor  and  an  electric  generator  oper 
ated  thereby  are  a  battery,  a  combined  valve  and  switch 
apparatus  comprising  a  valve,  a  switch  arm  movable  witq 
the  valve,  and  two  contact  pieces  located  in  the  path  of 
the  switch  arm,  and  connected  respectively  with  the  two 
sources  of  electricity,  so  that  the  switch  arm  may  complete 
either  circuit. 

696,647.  Device  for  Purifying  Water.  Jean  M.  A. 
Lacomme,  Brooklyn,  N.  Y.,  assignor  of  two- 
thirds  to  Walter  Lauder.  Brooklyn,  N.  Y.,  and 
James  L.  Hackett,  Louisville.  Ky.  Application 
filed   October   24.    1901. 

The  device  has  two  outer  electrodes  of  the  same  polarity, 
a  third  or  intermediate  electrode  of  opposite  polarity,  and 
a  double  sparking  coil.  Two  like  poles  of  the  secondary 
coils  are  electrically  connected  lo  the  intermediate  elec- 
trode and  the  other  poles  to  the  two  outer  electrodes,  the 
primary  coil  being  connected  with  a  suitable  source  of 
electricity.    (See  cut.) 

696,662.  System  of  Electric  Lighting  and  Apparatus 
Therefor.  Pierre  Lapertot,  Gilbert  Villard  and 
Laurent  Pignaud,  Lyons,  France.  Application 
filed  October  6,  igoo. 

In  this  system  an  alternating-current  generator  of  high 
self-induction  is  combined  with  means  for  passing  the 
current  from  the  generator  from  one  series  of  lamps  to 
another  succissively  during  the  intervals  existing  between 
the  end  and  the  commencement  of  the  half-periods  of 
emission,  thereby  avoiding  sparking, 

696,665.  Wire  Insulator.  William  C.  Benbow,  Co- 
lumbus, Ohio,  assignor  to  the  Benbow  company, 
Columbus,  Ohio.  Application  filed  January  4, 
1901.     Renewed   September  9.   1901. 

The  insulator  is  provided  with  a  pin  having  a  reduced 
extension  that  has  a  projecting  locking  lug.  An  insulator 
body  has  a  central  opening  adapted  to  receive  the  pin  ex- 
tension, an  interoal  keyway  communicating  with  the  cen- 
tral opening  and  an  inclined  boss  or  extension  on  the 
outer  end  of  the  insulator. 

696.670.  Sparking  Plug.  Henry  C.  Folger,  Harry 
Moriarty  and  Edward  B.  Jacobson.  West  Som- 
erville.  Mass.;  Jacobson  assignor  to  Folger  and 
Moriarty.     Application  filed  December   18,   1900. 

The  device  contains  two  spark  electrodes  and  conduct- 
ors leading  thereto  approximately  parallel,  an  insulation 
between  the  conductors  and  means  holding  the  insulation 
under  longitudinal  compression. 

696,693.  Device  for  Holding  and  Releasing  Fire 
Doors.  Peder  Olsen,  Chicago,  111.,  assignor  of 
two-thirds  lo  Albert  L.  Deane,  Chicago.  111.,  and 
James    \\^    Donnell,    Evanston,   111.     Application 

filed  June   14,    1901. 

The  device  combines  a  latch  lever  having  a  pair  of  jaws 
adapted  to  receive  between  them  a  part  carried  by  the 
door,  a  trip  lever  adapted  to  engage  the  latch  lever, 
thermo-electric  devices  for  releasing  the  trip  lever  when 
subjected  to  a  predetermined  temperature  and  a  trigger 
adapted  to  engage  the  trip  lever  for  tripping  it  manually. 

696,702.  Electric  Hose  Coupling.  George  G.  Weitz, 
Medford,  Mass.,  assignor  to  himself  and  Frank- 
lin K.  Young  and  Michael  P.  Curran,  trustees, 
Boston,  Mass.  Application  filed  January  24, 
1902. 

A  female  member  of  a  coupling  for  electric  hose  has  a 
shell  with  an  interior  flange,  an  insulating  ring  within  the 
shell  and  butting  against  the  flange  of  the  shell,  and  a 
contact  ring  set  in  the  insulating  ring  and  insulated 
thereby  from  the  shell,  the  contact  ring  having  one  or 
more  contact  fingers  projecting  longitudinally  therefrom. 

696.708.  Machine  for  Copying  Patterns  for  Jacquard- 
cards.  John  T.  Bolton,  Fall  River,  Mass.,  as- 
signor of  one- fourth  to  Thomas  McAuliffe,.Fall 
River,  Mass.     Application  filed  January  6,  1902. 

See  pant  25c'. 

696.709.  Process  of  Making  Conduit  Outlet  Boxes. 
William  F.  Bossert,  Utica,  N.  Y.,  assignor  to 
the  Bossert  Electric  Construction  company, 
Utica,  N.  Y.  Application  filed  September  16, 
igoi. 

The  process  of  forming  an  outlet  box  for  interior  con- 
duits from  a  thin  fiat  plate  of  ductile  metal  is  described. 

696.710.  Interior-conduit  Outlet  Box.  William  F. 
Bossert,  Utica,  N.  Y.,  assignor  to  the  Bossert 
Electric  Construction  company,  Utica,  N.  Y. 
Original  application  filed  September  16,  1901. 
Divided  and  this  application  filed  January  17, 
1902. 

An  outlet-box  cover  comprising  a  fiat  plate  having  a 
central  opening  with  an  upturned  flange,  and  a  number  of 
parallel  slots  near  the  edge  of  the  plate  is  described. 

t>96,7i5.  Wireless  Telegraphy.  John  Burry,  Fort 
Lee,  N.  J.     Application  filed  December  6,   1899. 

In  the  system  are  a  collector  circuit  having  a  number  of 
discontinuous  branches  in  parallel,  discontinuous  local 
circuits  equal  in  number  to  the  branches  of  the  collector 
circuit,  imperfect  electrical  contacts  equal  in  number  to 
the  collector-circuit  branches,  and  means  for  periodically 
including  each  contact  first  in  a  collector-circuit  branch 
and  then  in  a  local  circuit  to  complete  the  circuits,  and 
the  contacts  being  included  in  rotation  in  the  collector 
and  the  local  circuits  and  each  in  different  local  circuits 
and  collector-circuit  branches. 

696,737.     Conduit     for     Underground     Conductors. 
Frank    Jones,    Liverpool,    England.     Application 
filed  September  4,  1901. 

The  system  of  underground  conductors  described  com- 
prises a  strong  construction  of  conduits,  conductors  con- 
sisting of  naked  wires  or  rods  tvithin  the  conduits,  and  a 
filling  of  insulation  within  the  conduits  and  about  the 
conductors,  the  filling  being  of  material  having  highly 
insulating  properties  suited  to  currents  of  this  nature  and 
adapted  to  set  more  or  less  hard  without  becoming  brittle. 

696,752.  Means  for  Automatically  Controlling  Car 
Motors  and  Brakes.  John  H.  Robertson,  New 
York,   N.   Y.     Application   filed  July  25,   1899. 

In  an  electrically  propelled  street  car  having  an  air- 
brake, a  weight-controlled  means  is  arranged  for  auto- 
matically shutting  off  the  motive  current  and  feeding 
compressed  air  to  the  brake  when  the  weight  is  removed. 

696,757.     Shunt  for  Electrical  Instruments.     Maurice 


C.  Rypinski,  Schenectady,  N.  Y.,  assignor  to  the 
General  Electric  company,  Schenectady.  N.  Y. 
Application    filed    September    5,    1901. 

A  permanent  shunt  for  an  electrical  measuring  instrument 
is  described.  It  has  a  resistance  plate  formed  of  a  diffi- 
cultly fusible  metal  lo  which  a  readily  fusible  metal  has 
been  applied  whereby  the  resistance  may  be  readily  and 
accurately  graduated.     (See  cut.) 

696,763.  Target  Trap.  Louie  A.  Sherman,  Kansas 
City,    Mo.     Application   filed  January  6,    1901. 

Eleciroiiiagnels  are  lis-  d  lo  aciuate  parts  of  the  device. 

696,775.  Electric-light  Sign.  Herman  Tripp  and 
George  E.  Stephenson,  Chicago,  111.  Applica- 
tion  filed    December    17,    1901. 

The  sign  has  two  companion  hollow  bars  or  hangers, 
each  bar  or  banger  eoosisting  of  two  trough-shaped 
halves  or  sections  spaced  apart  to  leave  on  each  side  an 
opening  or  slot  longitudinally  of  the  bar  or  hanger, 
clasps  or  clamps  encircling  the  body  of  each  bar  or  hanger, 
connecting  straps  or  tie  bars  between  the  two  bars  or 
hangers,  and  interior  supporting  plates  or  blocks  for  each 
bar  or  hanger. 


NO.    696,647  — DEVICH    FOR    PURIFYING    WATER. 


696,781.  Trolley  Catcher  and  Retriever.  Charles  F. 
Wilson.  Brooklyn,  N.  Y.  Application  filed  Au- 
gust 12,  1901. 

The  device  has  a  spool  carrying  dogs  and  an  outer  casing 
arranged  to  turn  with  respect  to  the  back  plate.  The  lat- 
ter is  supplied  with  an  operating  spring  and  is  calculated 
to  wind  the  trolley  rope  upon  its  exterior. 

696.807.  Electric  Arc  Lamp.  Rene  Froment,  Paris, 
France.     Application  filed  September  7,  1901. 

The  lamp  has  a  regulator  which  comprises  the  com- 
bination of  an  electromagnet,  a  lower  central  core 
movable  within  the  electromagnet  and  rigidly  con- 
nected  with  but  electrically  insulated  from  the  up- 
per carbon,  and  a  counter  spring  lodged  in  the  core 
and  adapted  to  be  compressed  between  it  and  a  mov- 
able cap  arranged  above  and  in  the  axis  of  the  elec* 
tromagnet.  Two  brakes  pivoted  and  bearing  upon  the 
movable  cap  are  adapted  to  wedge  the  guide  rods  in  such 
a  manner  that  the  tension  of  the  spring  combined  with  the 
attraction  of  the  core  permits  of  fixing  the  regulator  or  of 
causing  it  to  slide  as  a  whole  in  order  to  maintain  con- 
stant the  interval  separating  the  carbons  and  consequently 
the  intensity  of  the  current. 

606,811.  Railway-signaling  and  Communicating  Ap- 
paratus. Harry  Gulliver,  South  Yarra,  Victoria, 
Australia.     Application  filed  July  9,   1901. 

Parts  of  the  system  are  a  track,  a  conductor  arranged 
along  the  track,  a  vehicle  adapted  to  travel  on  the  track, 
a  tower,  an  electric  generator  in  the  tower  connected  with 
conductor,  the  connections  including  a  contact-maker,  a 
brush  on  the  vehicle  adapted  to  engage  the  conductor, 
signal  devices  on  the  vehicle  electrically  connected  with 
the  brush,  a  hand-lever  in  the  tower,  and  means  operated 
by  the  hand-lever  for  actuating  the  contact  maker. 

696,878.  Method  of  Gauging  Temperatures  of  Heated 
Substances.  Everett  F.  Morse,  Trumansburg, 
N.    Y.     Application   filed   August  4,    1899. 

The  method  of  gauging  the  temperature  of  a  substance 
when  heated  to  incandescence  is  described.  It  consists  in 
comparing  the  degree  of  incandescence  of  the  substance 
with  a  standard  which  is  incandescent  simultaneously 
therewith  and  incandescent  to  a  degree  corresponding  to 
the  incandescence  of  the  substance  when  heated  to  the 
desired  temperature,  the  standard  being  located  in  the 
path  of  tlie  rays  passing  from  the  heated  substance  to 
the  eye. 

696,880.     Traction  System.     Frank  J.  Sprague,  New 
York,   N.   Y.,   assignor  to  the   Sprague    Electric 
company,    New    York,    N.    Y.     Application    filed 
December    16,    1898. 
See  page  260. 


NO.    696,757. — ELECTRIC   SHUNT. 

696,885,  Ignition  System.  Fred  L.  Gregory,  Chi- 
cago, 111.     Application  filed  December  5,  1901. 

In  the  system  are  a  motor  and  make-and-break  contact 
sparking  devices,  a  dynamo  operatively  driven  from  the  mo- 
tor, an  electric  circuit  extending  from  the  dynamo  through 
the  sparking  devices,  and  a  second  source  of  electric  cur- 
rent. An  alternative  circuit  extends  from  the  second 
source  through  the  sparking  devices.  A  power-impelled 
switch  controls  according  to  position  either  of  the  circuits 
but  tends  normally  to  assume  a  position  to  open  the  sec- 
ond circuit.  There  are  means  operable  by  the  dynamo 
current  for  automatically  releasing  the  switch  to  open  the 
second  circuit. 

696,916.  Apparatus  for  Gauging  Temperatures  of 
Heated  Substances.  Everett  F.  Morse,  Tru- 
mansburg, N.  Y.  Application  filed  November 
9.    1899. 

This  patent  describes  the  apparatus  used  for  the  method 
patent  No.  696.878.  One  claim  Aads;  The  combination 
with  two  incandescent  lamps,  a  rheostat  and  ammeter  in 
the  circuit  of  one  lamp,  a  rheostat  in  the  circuit  of  the 
other  lamp,  and  a  reversing  switch  for  transposing  the 
circuits  of  the  lamps. 
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Combined  Steam  and  Waterpower  Plant 
in  Hungary. 

By  Frank  C.  Perkins. 

In  Austria-Hungary  a  number  of  important  elec- 
tric-light and  power  stations  liave  been  installed 
recently,  principally  using  alternating-current  sys- 
tems, both  single-phase  and  polyphase  currents  being 
employed  for  the  distribution  of  light  and  power. 
Many  of  these  plants  have  been  constructed  by  Ganz 
&  Co.  of  Budapest,  notably  those  of  the  Hungarian 
Electricity  company  in  Budapest,  as  well  as  the  more 
recent  plants  at  Zenta,  Kesmark,  Szeged,  Szolnok 
and  Nagy-Becskerek. 

A  number  of  combined  steam  and  waterpower 
plants  of  moderate  size  are  in  operation  in  Hun- 
gary, one  of  which  is  of  particular  interest  on  ac- 
count of  the  peculiar  arrangement  of  both  engine 
and  turbine  plant.  The  alternating-current  light  and 
power  plant  installed  at  Nagy-Szeben  contains  four 
units  having  a  capacity  of  1,200  horsepower.  In  the 
accompanying  illustration  (Fig.  i)  may  be  seen  the 
two  units  which  are  driven  by  vertical  turbines, 
while  Fig.  2  shows  the  other  two  generators,  driven 
by  steam  engines,  the  turbine  outfits  and  switcli- 
board   being  shown  in  the   extreme   background. 

The  vertical  alternators  are  three-phase  machines, 
each  having  a  capacity  of  200  kilowatts,  and  directly 
coupled  to  vertical  turbines,  each  developing  300 
horsepower.  The  steam  engines,  which  are  of  spe- 
cial construction,  have  each  a  capacity  of  300  horse- 
power, and  are  coupled  to  two  three-phase  horizontal 
inductor  alternators,   each  having  an   output  of  250 


certain  street-car  lines,  and  other  roads  are  con- 
templating a  change  from  mule  power  to  electricity. 
The  managers  of  the  new  company  have  informed 
Mr.  Wood  that  it  is  their  intention  to  purchase  most 
of  the  material  required  by  them  in  the  United 
States. 


The  Osmium  Lamp. 

The  new  osmium  lamp  which  has  been  invented 
by  Auer  von  Welsbach  was  shown  to  the  public  for 
the  first  time  in  a  recent  address  made  by  Robert 
Gabriel,  chief  engineer  of  the  Austrian  Gas  and 
Electric  Incandescence  company,  before  the  Electro- 
chemical Union  of  Vienna.  The  leading  properties 
of  osmium  were  first  brought  out.  This  body  be- 
longs to  the  class  of  metals  which  occurs  in  the 
platinum-bearing  minerals,  and  is   found   nearly   al- 


of  the  carbon.  At  an  equal  luminous  intensity  the 
gain  in  energy  is  55  per  cent,  in  favor  of  the.  os- 
mium. 

Mr.  Gabriel  showed  a  series  of  curves  of  the  con- 
sumption and  intensity  of  both  carbon  and  osmium 
lamps.  The  time  curve  for  the  osmium  lamp  is 
interesting.  It  commences  with  14.8  candles  and 
after  rising  continuously  during  200  hours  it  reaches 
a  maximum  value  of  16.5  candles.  The  curve  then 
falls  off  very  slowly,  and  at  the  end  of  i.ooo  hours 
reaches  15  candles,  or  0.2  higher  than  at  the  start. 
As  to  the  consumption  of  energy,  this  remains  nearly 
constant  at  TiVi  watts  per  candle,  thus  differing  ap- 
preciably  from    carbon. 

The  osmium  lamp  gives  a  brilliant  light,  of  a 
very  pure  white,  beside  which  the  ordinary  incan- 
descent lamp  appears  yellow.  The  manufacture  of 
the   lamps   has   already    commenced ;    the   types   will 


Three-phase  Generators  Direct-coupled  lo  Turbines. 

be  selected  so  as  to  adapt  them  to  existing  circuits, 
thus  four  osmiuim  lamps  will  be  burned  in  series  on 
100   volts. 


Fig.  2.     Three-phase  Generators  Steam-driven. 
COMBINED    STEAM    AND   WATERPOWER    PLANT   IN    HUNGARY. 


kilowatts.  The  peculiar  coupling  for  the  transmis- 
sion of  power  from  the  engines  and  turbines  to  the 
vertical  and  horizontal  alternators  allows  either  set 
of  turbines  to  drive  two  alternators,  or  either  engine 
to  operate  both  alternators.  The  alternators  are  ar- 
ranged to  be  connected  to  the  transmission  lines  sep- 
arately or  two  or  more  in  parallel,  the  potential  at 
the  generator  station  being  4,400  volts. 

The  current  is  transmitted  to  the  city  at  the  pres- 
sure of  4.4CO  volts,  step-dowai  transformers  being 
employed  for  reducing  the  potential  to  105  volts  for 
secondary  distribution  for  lighting  on  the  single- 
phase  circuits. 


Electrical  Development  in  Madrid. 

\^ice-consul  Wood  reports  from  JIadrid,  March 
14,  1902,  that,  according  to  the  Madrid  papers,  a 
new  electrical  company  has  been  formed  in  that  city, 
with  a  capital  of  about  $960,000,  for  utilizing  for 
illumination,  motive  power,  traction,  heating,  etc., 
the  hydraulic  energj-  of  a  waterfall  in  the  Jarama 
River,  situated  at  a  distance  of  11  miles  from  Mad- 
rid. .\bout  3.000  horsepower  will  be  developed. 
This  enterprise,  it  is  said,  will  have  a  wide  patron- 
age, on  account  of  the  considerable  number  of  fac- 
tories which  already  exist  and  those  projected  in 
that  district.     Extensions  are  shortly  to  be  made  of 


ways  along  with  iridium.  Its  density  is  22.1,  while 
that  of  platinum  is  21.4,  and  it  is  the  hardest,  as 
well  as  the  heaviest,  known  body.  As  it  is  harder 
tlian  glass,  it  requires  specially  tempered  tools  to 
work  it.  It  fuses  at  2.500  degrees  Centigrade,  and 
has  a  brilliant  light  when  incandescent.  These  lat- 
ter properties  make  it  valuable  as  a  lamp  filament, 
for   which  it  has  not   as  yet   been   used. 

An  interesting  feature  of  the  meeting  was  a 
practical  example  of  the  lamp's  manufacture  in 
some  of  its  main  stages.  By  a  special  process  the 
gray  powder  of  osmium  is  reduced  to  a  pasty  mass, 
and  with  this  mass  the  filament  is  formed  under  a 
heavy  pressure.  The  filaments  have  the  thickness 
nf  a  sewing  thread,  and  are  perfectly  flexible.  They 
are  given  a  definite  form  by  bringing  them  to  red- 
ness in  an  atmosphere  of  illuminating  gas.  An  ex- 
ample of  this  was  shown,  and  the  filament,  held  in 
brass  clamps,  was  plunged  into  a  vessel  of  gas  while 
an  increasing  current  was  passed.  The  filament  be- 
came more  and  more  incandescent  and  contracted 
visibly.  A  few  seconds  sufficed  to  reduce  the  fila- 
ment to  metallic  osmium.  The  filament  thus  pre- 
oared  is  mounted  in  a  bulb,  as  usual,  but  it  is  not 
known  whether  a  vacuum  is  used  or  not.  To  com- 
pare it  with  a  carbon  filament,  an  ordinary  lamp  tak- 
ing 3V2  watts  per  candle  was  burned  alongside  an 
osmium  lamp,  which  took  only  1%  watts,  and  the 
two  were  fed  by  a  current  at  56  watts.  It  was 
found  that  the  osmium  lamp  gave  2%  times  the  light 


Long-distance     Gas    Transmission     for 
Electrical  Purposes. 

Two  Paris  engineers,  Th.  Gambler  and  J.  Ber- 
nard, have  proposed  a  scheme  for  generating  gas 
at  the  coal  mines  and  transmitting  it  to  the  city 
under  pressure,  where  it  will  be  used  for  lighting 
and  power.  The  Municipal  Council  is  considering 
the  matter  at  present.  The  illuminating-gas  plants 
will  be  situated  in  the  vicinity  of  the  coal  mines, 
within  a  radius  of  120  miles  from  Paris,  and  the 
gas  will  be  sent  by  high-pressure  pipe  lines  into 
gasometers  placed  in  the  suburbs.  From  there  it 
will  be  distributed  in  the  present  system  of  piping 
and  used  for  lighting  and  power,  either  directly  or 
by  a  series  of  large  generating  stations  which  would 
use  gas  engines,  these  plants  to  replace  the  present 
electric-light  stations. 

The  project  is  claimed  to  have  several  advantages, 
one  of  these  being  that  the  gas  will  be  generated 
with  freshly  extracted  coal,  which  experience  has 
shown  gives  a  15  per  cent,  better  yield  of  hydro- 
carbon.  Again,  it  is  claimed  that  the  transportation 
of  gas  in  a  pipe  line,  counting  an  equal  calorific 
capacity,  costs  only  two  per  cent,  of  the  price  of 
coal  transportation  in  France.  The  projectors  base 
their  claim  upon  the  natural-gas  lines  in  America, 
but  it  is  to  be  remarked  that  the  conditions  are  not 
the  same  in  the  two  cases,  as  the  natural  gas  costs 
but  little,  and  therefore  the  presence  of  leaks  in 
the  line  is  not  an  important  feature,  and,  again,  the 
transmission  to  a  center  like  Paris  is  not  to  be  com- 
pared to  a  distribution  of  gas  over  an  extended  dis- 
trict. Another  advantage  wo.uld  be  that  the  plants 
in  the  mining  districts  would  cost  much  less  to 
work.  It  is  considered  that  the  project,  as  it  is. 
would  result  in  an  important  economy  for  the  users 
of  gas  and   electricity. 


A  report  from  Melbourne,  Australia,  states  that 
the  British  Pacific  cable  has  reached  the  Fiji  Is- 
lands. All  the  landing  places  for  this  cable  are  to 
be  on  British  soil,  and  a  terminal  site  has  been 
purchased  for  it  at  Kelp  Bay,  Barclay  Soimd,  Van- 
couver Island. 
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Solution  of  a  Simple   Problem  in  Alter- 
nating-currenc  Transmission.' 
Bv  Chakles  R.  Stukdevant. 
Part  I. 

The  electrical  engineer  of  to-day  who  has  been 
neglecting  to  keep  in  touch  with  alternating-current 
literature  often  finds  himself  nieditaling  as  to 
whether  he  will  not  be,  compelled  to  get  down  his 
old  trigonometry  and  calculus,  purchase  a  late  edi- 
tion of  Stcinmeiz  and  get  to  work.  He  must  either 
do  that  or  continue  asking  certain  embarrassing 
questions.  The  alternating-current  branch  of  elec- 
trical engineering  used  to  offer  so  lew  difficulties 
that  any  shrewd  guess  would  do,  but  not  so  now. 
Alternators  and  transformers  have  been  steadily  in- 
creasing in  capacity  until  they  are  reaching^  enor- 
mous proportions,  powerful  motors  with  their  un- 
certain power  factors  and  complex  curves  have  ap- 
peared, phases  have  been  doubled  and  trebled,  poly- 
phase transmission  lines  arc  rapidly  increasing  in 
length,  and  voltages  are  climbing  higher  and  higher; 
and    all    these   extensions   are   ever   accompanied   by 


FIG.    I.       ALTSSNATIN^   CURRENT     TRANSMISSION. — ELEC- 
TROMOTIVE-PORCK    CURVE. 

certain  vague  phenomena  that  require  more  and  more 
attention  as  the  currents  and  pressures  increase  in 
strength.  The  subject  is  growing,  and  is  simply 
forcing    itself    upon    the    engineer. 

Fortunately,  as  a  science  becomes  better  under- 
stood, explanations  and  demonstrations  become 
greatly  simplified.  And  so  it  is  with  the  subject  of 
alternating  current.  As  treated  to-day  by  many 
iif  our  best  authors,  it  is  very  simple  as  compared 
with  some  of  the  older  treatises,  which  bristle  with 
lung  equations  and  complex  diagrams. 

I  have  thought  that  possibly  an  hour  could  be 
profitably  spent  here  this  evening  in.  first,  review- 
ing the  ordinarj'  phenomena  occurring  in  alternating- 
current  transmission,  and  then  in  the  practical  so- 
lution of  a  problem  by  a  comparatively  simple 
method.  The  use  of  higher  mathematics  in  the  cal- 
culations this  evening  will  be  purposely  avoided, 
first,  because  they  arc  not  necessary,  and.  secondly, 
because  I  am  aware  that,  to  be  of  service  to  the 
majority  of  practicing  engineers,  the  subject  must 
he  presented   in  a  workable   form. 

Whatever  the  ultimate  nature  of  electricity  may 
be.  to  the  engineer  it  is  only  one  of  the  forms  of 
energy,  and  will  be  so  considered  to-night.  In  itself 
electricity  is  of  no  use  whatever  to  the  engineer;  it 
only  serves  as  a  vehicle  to  transmit  energy  from  one 
place    to   another. 

Electromotive-force  Curve. 
At  first  let  us  see  how  an  electromotive-force 
curve  can  be  developed :  An  alternator  having  a 
single  active  conductor  on  the  armature  surface  is 
represented  in  Fig.  i.  Magnetic  flux  is  assumed  to 
issue  from  each  north  pole  and  enter  the  armature, 
one-half  going  each  way  and  entering  the  adjacent 
south  poles.  The  field  will  be  most  dense  in  the 
air  space  under  the  pole-pieces.  In  position  fo) 
the  conductor   is  in   the  weakest   field,   and  as   it    is 


FIG.     2.        ALTERNATING-CURRENT    TRANSMISSION. — NON- 
INDUCTIVE  LOAD. 

moving  in  a  direction  nearly  parallel  with  the  lines 
of  force,  no  electromotive  force  will  be  generated 
in  the  conductor,  for  it  is  only  when  lines  of  force 
are  being  cut  that  an  electromotive  force  is  pro- 
duced, and  the  amount  of  electromotive  force  gen- 
erated depends   solely   upon   the   rate  of  cutting. 

On  a  straight  horizontal  line  (A  B\  distances 
(o'),  fi').  (2'),  (3'),  etc.,  can  be  laid  off  to  repre- 
sent the  various  successive  positions  (0),  (i),  (-2), 
{■},).  etc.,  of  the  conductor  in  its  revolution.  At  each 
of  these  positions  ordinates  are  erected  which  will 
represent  in  length  the  electromotive  force  devel- 
oped in  the  conductor  at  each  particular  position. 
At  position  (0')  the  ordinate  will  be  7ero.  At  (t) 
the  conductor  is  entering  the  field  under  a  south 
pole,  and  at  ("2)  the  rate  of  cutting  lines  of  force 
will  be  greatly  increased.  Electromotive  forces  will 
be  developed  in  the  conductor  at  these  positions, 
represented  bv  ordinates  fi')  and  (2').  At  (3)  the 
conductor  is  in  the  densest  field  and  the  electromo- 
tive force  generated  is  therefore  a  maximum,  rep- 
resented by  ordinate  CV).  As  it  passes  this  point 
the  conductor  will  still  cut  lines  of  force  moving 
in   the  same  direction,  but  the  rate  of  cutting  rap- 

I.    Paper  read  before  the  Cleveland  Electric  Club    at  Cleve- 
and,  Ohio,  April  2.  1902. 
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idly  decreases,  until  at  posit)ion  (.6)  It  becomes  zero 
again.  Passing  tliis  point,  it  begins  to  cut  lines  of 
force  going  in  the  opposite  direction,  and  the  diflfcr- 
cnce  of  potential  in  the  conductor  will  be  reversed, 
this  phenomenon  being  represented  by  the  curve 
crossing  the  line  at  (6').  The  electromotive  force 
gradually  increases  again  to  a  negative  maximum  at 
(9),  then  decreases  to  a  zero  value  at  (12),  cor- 
responding to  position  (.0),  where  it  again  reverses 
in  polarity. 

These  complete  double  waves  of  electromotive 
force  are  repeated  over  and  over  again,  as  the 
conductor  passes  each  pair  of  poles.  In  a  bipolar 
machine  this  complete  wave,  or  "cycle,"  would  rep- 
resent a  complete  revolution  of  the  armature,  and 
it  is  customary  to  divide  the  horizontal  line  (AB) 
into  degreees,  one  cycle  representing  360''.  Some- 
times it  is  convenient  to  let  horizontal  distances  on 
this  line  represent  time,  the  total  length  of  a  curve 
(o'),    (.12')    representing  the  time  of  one  cycle. 

There  are  two  alternations  or  semi-waves  in  one 
complete  wave  or  cycle.  The  time  of  one  cycle  is 
called  a  period,  and  the  number  of  periods  or  cycles 
per  second  is  called  the  frequency.  If  the  conductor 
in  Fig.  I  passed  60  pairs  of  poles  in  one  second, 
there  would  be  60  cycles  per  second,  the  frequenc> 
would  be  60,  and  the  frequency  of  alternations,  or 
number  of  alternations  per  second,  would  be  twice 
this    number,    or    120, 

The  particular  form  of  an  electromotive-force 
curve  can  be  varied  by  the  designer  of  the  machine 
by  changing  the  density  of  the  field  in  the  air  gap. 
One  way  to  accomplish  this  is  by  altering  the  form 
of  the  pole  pieces.  Thus  the  curve  would  be  flat- 
tened by  increasing  the  density  of  the  flux  at  the 
pole  edges  and  decreasing  the  density  in  the  center. 
The  form  of  the  curve  is  also  more  or  less  modified 
by  armature  reaction.  In  many  generators  during 
heavy  inductive  load,  especially  in  the  old-type  uni- 
tooth  machine,  where  the  conductors  are  bunched 
in  large  coils,  the  curve  is  greatly  distorted.  When 
desired,  armature  reaction  can  be  reduced  to  a  mini- 
mum by  subdividing  the  coils  and  distributing  them 
over  the  surface  of  the  armature.  The  best  shape 
of  electromotive-force  wave  depends  on  the  character 
of  the  circuit,  line  and  receiving  apparatus.  Thus,  a 
wave  form  which  would  be  suitable  for  supplying 
transformers  might  not  be  at  all  suitable  for  arc 
lamps.  But  for  most  purposes,  and  especially  for 
long-distance  transmission,  the  simplest  and  smooth- 


FIG.  3.       ALTERNATING-CURRENT    TRANSMISSION. — INDUC- 
TIVE   LOAD. 

est  wave  form  possible  to  be  generated  is  the  best. 
The  sine  curve  has  the  least  abruptness,  and  it  has 
a  simple  equation,  and  calculations  m  alternating- 
current  problems  are  greatly  facilitated  by  assum- 
ing that  the  waves  are  of  this  form. 

Current  Curve. 

Referring  again  to  Fig.  i,  the  single  active  con- 
ductor considered  would,  In  any  single-phase  alter- 
nator, be  connected  in  series  with  many  other  con- 
ductors on  the  armature  surface  and  the.  total  elec- 
tromotive force  of  the  machine  would  be  the  sum 
of  all  the  separate  electromotive  forces  generated  in 
the  various  conductors.  If  a  non-inductive  load, 
such  as  a  bank  of  incandescent  lamps,  were  placed 
upon  the  machine,  an  alternating  current  would  flow, 
and  it  would  vary  in  strength,  wath  time,  just  as  the 
electromotive  force  varied.  In  other  words,  the 
current  curve  would  be  an  exact  prototype  of  the 
electromotive-force  curve  and  would  be  in  phase 
v.'*b  it.  as  is  shown  in  Fig.  2. 

If,  however,  an  Inductive  load,  such  as  an  induc- 
tion motor  or  arc  lamps,  be  placed  on  the  alternator, 
other  results  would  follow.  If  the  electromotive- 
force  curve  was  a  sine  curve,  the  current  would  also 
be  a  sine  curve:  but  If  the  electromollve-force  curve 
was  not  a  sine  curve,  the  current  curve  would  not 
be  its  exact  prototype.  Under  these  conditions,  the 
current  curve  would  become  more  nearlv  like  a 
sine  curve  than  the  electromotlvc-force  curve,  the 
irregularities  of  the  latter  tending  to  become  elimi- 
nated In  the  current  curve.  This  tendency  increases 
with   the    frequency. 

This  inductive  load  would  also  produce  a  second 
noticeable  effect.  The  maximum  and  zero  values  of 
the  current  would  not  now  be  reached  at  the  same 
time  that  the  electromotive-force  curve  passed 
through  these  points,  but  ihev  would  be  attained 
later.  The  current  curve  would  be  "lagging  behind" 
the  clcctromotlve-force  curve  to  a  greater  or  less 
degree,  as  Is  shown  in  Fig  3.  Here  the  electromotive 
force  is  shown  crossing  the  horizontal  line,  or  chang- 
ing In  direction  30*  in  advance  of  the  current  curve. 
The  current  is  said  to  he  "out  of  phase"  with  the 
electromotive-force  curve  and  to  lag  behind  it  by 
30°.  which  is  called  the  "laEr  or  ohase  angle."  And 
the  electromotive  force  Is  "in  advance"  of  the  cur- 
rent by  the  same  amount.  An  inductive  load  in  a 
circuit,  then,  produces  two  effects — first,  the  current 
curve  will  tend  to  become  a  sine  curve,  and  may  or 
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may  not  be  a  prototype  of  the  electromotive-force 
curve;  and,  secondly,  the  current  will  lag  behind 
the   electromotive   force. 

I  have  several  times  thus  far  used  an  expression 
not  occurring  in  continuous-current  literature,  one 
representing  a  fundamental  characteristic  of  alter- 
nating currents.  And  to  this  property  of  alternating 
currents  are  due  the  principal  advantages  of  alter- 
nating currents  over  continuous  currents.  The  con- 
tinuous current  represents  a  steady  flow  of  electrical 
energy  continuously  in  one  direction,  due  to  a  steady 
electric  pressure— like  water  flowing  through  a  pipe 
under  a  constant  head.  But  the  alternating  current 
rapidly  varies,  both  in  strength  and  In  direction,  and 
to  this  phenomenon  of  rapid  change  in  strength  are 
due  all  of  the  advantages  and  effects  of  alternating 
currents.  As  with  the  water  in  the  pipe,  if  it  were 
caused  to  alternate  rapidly  in  direction,  the  action 
of  starting  and  stopping  would  become  of  primary 
Importance. 

Inductance. 

.\x\  alternating  current  produces  three  character- 
istic effects,  the  first  of  which,  in  importance,  is  in- 


FIG.    4.       ALTERNATING-CURRENT  TRANSMISSION. — ILLUS- 
TRATION   OF    MAGNETIC    FLUX. 

ductance.  In  Fig.  4,  let  (A)  and  (B)  represent  the 
going  and  returning  wires  of  a  two-wire  circuit  or 
loop,  each  carrying  the  same  amount  of  current. 
""ch  will  be  surrounded  by  its  own  magnetic  lines 
of  force  moving  in  concentric  circular  paths,  if  no 
magnetic  material  be  near,  and  In  a  fixed  direction 
with  respect  to  the  direction  of  flow  of  the  current. 
The  density  of  the  flux  at  any  point  will  be  a  fixed 
amount,  depending  upon  the  current  strength  and 
the  distance  of  the  point  from  each  wire.  The  lines 
of  force  from  both  wires  pass  in  the  same  direction, 
and  will  be  most  dense  between  the  v/ires.  Outside 
of  the  loop,  the  lines  of  force  of  each  wire  are  par- 
tially neutralized  by  those  from  the  other  wire,  for 
they  flow  in  opposite  directions.  The  total  amount 
of  flux  between  the  wires,  or  enclosed  by  the  loop, 
will  vary  directly  with  the  strength  of  current  and 
with  the  length  of  the  circuit,  and  it  will  vary, 
though  not  directly,  with  the  distance  between  the 
wires. 

If  the  total  flux,  in  maxwells,  threading  the  cir- 
cuit, or  passing  through  the  loop,  be  divided  by  the 
number  of  amperes  in  the  circuit,  and  if  this,  the 
maxwells-per-ampere,  be  divided  by  100,000,000, 
there  will  be  obtained  the  unit  of  Inductance,  or 
coefficient  of  self-induction,  expressed  In  henrys.  and 
usually  represented  by  the  letter  "L."  The  induct- 
ance is  simply  a  ratio,  a  certain  number  of  lines  of 
force,  and  represents  a  definite  property  of  any  given 
circuit,  like  ohinic  resistance.  Where  iron  is  pres- 
ent, inductance  has  a  similar  meaning,  but  it  has  no 
longer  a  fixed  value,  because  the  magnetic  flux  of  an 
electromagnet  does  not  vary  directly  with  the  mag- 
netizing current. 

How  does  self-induction  affect  an  alternating  cur- 
rent? Just  what  is  the  phenomenon  taking  place? 
Assume  that   an  alternating  current  is  flowing  in  a 
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FIG.  5.       ALTERNATING-CURRENT   TRANSMISSION.  —  ILLUS- 
TRATION   OF    INDUCTANCE. 

circuit.  A  magnetic  field  develops  or  collapses  about 
the  conductor  as  the  current  grows  or  dies  down, 
and  the  wire  is  cut  by  its  own  flux  at  each  reversal 
of  the  current.  But  when  a  conductor  is  cut  by  mag- 
netic flux,  an  electromotive  force  will  be  developed 
in  that  conductor,  and  In  this  case  the  direction  of 
the  induced  electromotive  force  is  such  that  it  al- 
ways opposes  the  changes  of  current  producing  it. 
As  the  current  rises,  energy  is  stored  about  the  cir- 
cuit in  the  form  of  magnetic  flux,  and  this  is  re- 
stored to  the  circuit  when  the  current  falls,  tending 
lo  prolong  the  current.  This  phenomenon  is  but 
another  application  of  that  universal  law,  "action 
and  reaction."  It  is  a  manifestation  of  the  law  of 
the  conservation  of  energy.  The  electromotive  force 
thus  developed  is  called  a  "counter  electromotive 
force,"  or  an  electromotive  force  of  self-induction. 
It  can  be  reduced  by  decreasing  the  number  of  lines 
of  force  that  pass  through  the  circuit,  or  by  reducing 
the  freauency.  Thus,  the  wires  of  an  aerial  circuit 
should  be  as  close  together  as  possible  to  prevent 
self-induction. 

Examining  this  phenomenon  a  little  closer,  as  the 
current  Increases  in  strength,  the  flux  caused  by  the 
current  will  also  increase,  and  at  the  same  rate. 
Now.    at    the    instant    the    flux    is    changing   at    its 
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most  rapid  rate,  a  maximum  counter  electromotive 
force  will  be  produced  in  the  conductor,  because 
the  magnitude  of  the  induced  electromotive  force 
depends  upon  the  rale  of  cutting  tiux.  And,  again, 
when  the  current  attains  a  maximum  value,  at  the 
crest  of  the  wave,  the  rate  of  change  of  both  the 
current  and  its  Hux  will  be  least,  and  the  resulting 
induced  electromotive  force  will  have  a  minimum 
value.  Hence,  when  the  current  is  changing  in  di- 
rection, or  passing  through  zero,  the  counter  elec- 
tromotive force  will  be  a  maximum,  and  when  the 
current  is  a  maximum,  the  counter  electromotive 
force  will  be  zero,  or.  in  other  words,  the  counter 
electromotive  force  will  lag  behind  the  current  90^, 
or  be  in  retarded  quadrature  with  it.  The  fact 
that  it  is  in  quadrature  is  important  and  should  be 
remembered.  We  will  thus  have  in  the  circuit  two 
sources  of  opposing  electromotive  forces,  one  due 
to  the  generator,  and  one  to  the  changing  current. 
I  lie  electromotive  forces  are  displaced,  or  out  of 
phase,  by  an  angle  of  over  90"".  Thev  oppose  each 
other,  but.  instead  of  contesting  the  right  of  way, 
they  simply  unite  and  a  single  resultant  electromo- 
tive force  is  formed  which  is  always  in  phase  with 
the  current.  The  generator,  therefore,  has  to  pro- 
duce an  electromotive  force,  not  only  large  enough 
to  overcome  the  ohmic  resistance  of  the  circuit,  but 
it  also  has  to  supply  an  extra  amount  sufficient  to 
cancel  the  counter  electromotive  force.  Inductance 
of  a  circuit,  then,  decreases  the  electromotive  force 
available  for  useful  work  and  causes  the  current  to 
lag  back  of  the  electromotive  force. 

In  Fig.  5  let  (,A)  represent  a  loop  carrying  a 
certain  current.  A  definite  number  01  lines  of  force 
will  pass  through  this  loop,  due  to  the  current.  At 
(B)  two  turns  or  loops  are  shown,  through  which, 
if  the  same  current  llows,  there  would  pass  twice 
the  amount  of  flux.  But  each  turn  would  be  cut 
by  this  double  amount  of  flux  at  each  reversal  of 
current  and  the  inductance  would  therefore  be  four 
times  as  great  as  in  coil  (A~).  If  there  were  three 
turns  of  w"ire  wound  close  together,  the  inductance 
would  be  increased  nine  times,  and  so  on.  In  other 
words,  the  inductance  of  a  coil  increases  nearly 
as  the  square  of  the  number  of  turns.  If  an  iron 
core  be  placed  in  either  coil,  the  number  of  lines 
of  force  passing  through  the  coil  will  be  greatly  in- 
creased, and  the  inductance  w-ill  be  increased  pro- 
portionately. If  both  coils  were  placed  close  together 
on  a  single  iron  core  having  a  closed  magnetic  cir- 
cuit, we  would  then  have  a  simple  transformer.  An 
alternating  current  in  coil  {A)  would  develop  one 
of  double  the  pressure  in  coil  (B),  while  a  current 
in  coil  (B)  would  develop  one  of  one-half  the  volt- 
age in  (A).  In  this  manner  the  impressed  voltage 
of  a  circuit  can  be  raised  or  lowered  at  will,  simply 
by  properly  arranging  the  ratio  of  the  number  of 
turns  in  the  two  coils. 

It  is  thus  seen  that  inductance,  like  mechanical 
friction,  is  a  property  of  great  usefulness  under 
certain  conditions,  but  a  source  of  much  loss  under 
other  conditions.  It  causes  a  loss  in  transmission 
lines,  and' in  many  kinds  of  apparatus,  yet  without 
it  we  would  to-day  have  no  long-distance  transmis- 
sion, no  induction  motors,  nor  transformers. 
[7o  de  comznued.] 

Mixed  Steam  and  Electric  Traction. 

A  rather  novel  use  of  electric  locomotives,  along 
with  the  regular  steam  traction,  is  shown  in  the 
road  which  runs  from  Berlin  to  the  picturesque 
environs  of  Wannsee.  This  road  uses  steam  en- 
gines of  the  usual  type,  but  since  August,  1900,  an 
electric  train  has  been  in  use  also.  The  road  is  about 
seven  miles  long,  starting  from  Berlin  and  ending 
at  Zehlendorf.  with  four  intermediate  stations.  The 
trip,  not  counting  stops,  takes  20.5  minutes,  giving 
a  speed  of  21  miles  an  hour.  The  electric  train 
weighs  220  tons  loaded,  or  193  empty.  Direct  current 
at  750  volts  is  used,  with  the  Siemens  &  Halske 
sj-stem.  The  maximum  power  in  starting  is  1,200 
horsepower  at  the  station,  but  only  975  at  the  road, 
which  works  at  600  volts.  The  power  at  full  speed 
is  250  horsepower  per  train.  To  supply  the  extra 
load  a  set  of  batteries  is  located  at  Berlin  and  an- 
other at  Zehlendorf. 

The  electric  train  makes  15  round  trips  a  day,  or 
210  miles.  The  train  is  made  up  of  ro  cars  of  the 
ordinary-  steam  type,  with  front  and  rear  motor 
cars;  each  motor  car  has  three  motors,  making  six 
in  all  for  the  train.  Westinghouse  ?Jr  brakes  are 
used,  and  the  air  pumps  are  driven  by  electric  mo- 
tors with  automatic  devices.  The  station  is  at  some 
distance  from  the  road ;  it  generates  current  at  750 
volts  which  is  fed  directly  to  the  line  by  overhead 
wires.  The  third-rail  system  is  used,  and  each  loco- 
motive has  six  rubbing  contacts.  The  motor  cars 
weigh  3$  tons  each,  which  gives  an  adherence  weight 
of  66  tons  in   all. 

The  system  has  proved  quite  successful,  and  has 
been  running  for  a  long  time  without  mishaps.  The 
following  data  have  been  obtained  for  a  train  half 
loaded  (^weighing  200  tons)  running  between  Berlin 
and   the  first  station: 

MaxinmiD.  Mean. 

Voltago 700  600 

Cnrrent  (amperes) i.ioo  600 

Horsepower  exoended 830  470 

Power  atilized  (horsepower) 600  330 

Efficiency 85%  70% 

Speed  (in  miles) 50  36 

The  results  show  that,  under  the  above  conditions, 
with  a  line  seven  miles  long,  the  power  to  be  de- 
livered by  the  station  varies  from  9.6  to  11.2  kilowatt- 
hours  per  ton-mile,  although  scarcely  six  or  eight 
kilowatt-hours   are   utilized  for  the   traction. 


Mercadier  System  of    Multiplex   Teleg- 
raphy. 

BV    A.    DE    COURCV. 

Mr.  Mercadier,  a  prominent  electrician  of  Paris, 
has  been  working  for  some  time  upon  a  system  of 
multiplex  telegraphy,  using  the  method  of  super- 
posed vibrations.  According  to  a  series  of  experi- 
ments which  he  has  made  lately,  the  system  seems 
to  have  assumed  a  practical  shape,  and  it  has  already 
awakened  considerable  interest.  The  Mercadier  sys- 
tem is  based  on  the  principle  of  a  series  of  vibra- 
tors, each  of  which  works  at  a  certain  pitch,  by  means 
of  a  tuning  fork,  while  at  the  other  end  of  the  line 
is  a  corresponding  set  of  resonators,  formed  of  vi- 
brating diaphragms.  The  latter  are  tuned  in  unison 
with  the  vibrators,  and  each  receives  its  proper  sig- 
nal without  being  affected  by  the  other  vibrations, 
and  the  complex  wave  form  of  the  line  is  thus  sifted 
out  by  the  set  of  receiving  resonators.  This  prin- 
ciple has  already  been  used  by  different  experiment- 
ers, but,  seemingly,  without  success.  Mr.  Mercadier 
has  constructed  an  apparatus  in  which  12  sets  of 
sound  waves  of  different  pitch  can  be  superposed 
upon  each  other  and  be  received  separately  by  the 
resonators,  and  this  number  can  no  doubt  be  in- 
creased. The  circuits  are  interrupted  by  Morse  keys, 
and  the  operator  at  each  receiver  writes  down  the 
message    as   in   the    case   of  a   sounder. 

The  system  used  by  Mercadier  includes  four  dif- 
ferent circuits  which  are  not  directly'  connected  to- 
gether, but  work  through  transformers:  (i)  The 
transmitting  circuit.  (2)  The  line,  which  is  either 
double  or  a  single  line  grounded.  (3)  A  receiving 
circuit.  (4)  A  device  known  as  the  "extinguisher," 
which  is  used  to  prevent  the  transmitters  from  act- 
ing upon  the  receivers  of  the  same  station  and  which 
permits   of  w^orking  in   duplex.     The   action   of   the 


is  connected  with  the  secondary  of  (H),  through 
an  artificial  line  (.R),  which  is  made  up  of  ohmic 
resistance  and  distributed  capacity.  The  trans- 
former (H)  has  a  third  coil,  through  which  passes 
the  circuit  (LL').  This  arrangement  of  line  and 
"extinguisher"  circuits  is  one  of  the  recent  improve- 
ments of  the  system,  and  is  due  to  Messrs.  Magunna 
and  Porchon.  The  lower  transformer  has  two  ad- 
justable condensers  (N)  and  (N'),  by  which  the 
effects  of  self-induction   are  almost   neutralized. 

The  signals  are  received  audibly  and  written  out 
by  each  operator,  as  is  the  habit  with  the  Morse 
sounder.  The  signals  are  very  clear  and  distinct^ 
and  it  is  claimed  that  they  can  be  received  more 
readily  than  with  a  sounder.  As  the  diaphragm 
does  not  give  a  sound  loud  enough  to  enable  it  to 
be  used  as  a  call  signal,  the  latter  is  supplied  by  a 
Morse   sounder  properly  connected  to   the   line. 

With  his  set  of  12  transmitters  and  12  receivers 
Mr.  Mercadier  is  able  to  send  24  messages  at  once 
over  the  same  line,  and,  besides,  another  independ- 
ent apparatus,  such  as  the  Hughes  or  Baudot  tele- 
graph, can  be  added.  In  the  experiments  which  he 
made  lately  between  Paris  and  Bordeaux,  the  extra 
instrument  was  made  to  work  without  the  oper- 
ator's knowledge  of  the  change.  In  the  present  case 
all  the  receivers  and  transmitters  are  shown  at  the 
same  station,  but  different  arrangements  can  be 
used.  One  of  these  is  to  make  connection  between 
a  main  station  and  several  secondary  receiving  sta- 
tions, whose  apparatus  is  in  series  on  the  line.  In 
this  case  the  main  station  has  12  pairs  of  instru- 
ments and  each  station  one  pair.  Mr.  Mercadier 
has  besides  extended  the  system  of  connections  so 
as  to  provide  for  all   the  requirements  of  practice. 

In  the  experiments  made  so  far  the  apparatus  has 
worked  very  well,  and  if  it  fulfills  all  the  necessary 
conditions,  it  will  no  doubt  be  one  of  the  most  im- 
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system  will  be  readily  understood  from  the  accom- 
panying diagram,  in  which  the  vibrating  transmitters 
(i),  (2),  (3)  are  joined  by  transformers  to  the  line 
(CC)-  In  each  of  the  transmitters  the  tuning  fork 
(E)  is  kept  in  vibration  by  a  battery  (B)  and  an 
electromagnet  (F),  and  the  primary  of  the  trans- 
former is  connected  in  shunt  on  this  circuit,  while 
the    secondar>'    is   joined   to   the   line    {CC). 

The  primary  and  secondary  windings  are  alike, 
and  when  the  resistance  of  the  primary  and  the 
electromagnet  are  nearly  equal  (say  three  or  four 
ohms)  the  intensity  is  sufficient  for  transmission  at 
long  distance,  using  two  or  three  cells  of  a  dry 
battery.  The  secondary  is  closed  by  the  key  (K). 
and  thus  the  circuit  (CC)  receives  a  series  of 
periodic  vibrations  which  become  virtually  an  un- 
dulatory  current,  as  the  spark  which  forms  between 
the  point  (S)  and  the  disk  (D')  prevents  a  com- 
plete rupture  of  the  current.  The  tuning  forks  have 
a  difference  of  a  half  tone  in  pitch  from  each  other, 
and  in  the  present  case  the  12  vibrators  work  be- 
tween   480    and   900    double    vibrations    per    second. 

The  receiver  circuit  is  shown  at  the  top  of  the 
diaphragm  at  (LL').  and  to  it  are  connected  a  series 
of  resonators  called  "mono-telephones."  w^hich  may 
be  mounted  in  series  or  parallel.  The  resonators 
are  formed  of  a  diaphragm  one  millimeter  thick, 
w^hich  is  held  loosely  upon  three  pins  which  project 
through  it  at  three  points  upon  a  circle  whose 
radius  is  about  0.68  that  of  the  plate,  this  being  the 
nodal  line  of  the  first  harmonic.  Below  the  dia- 
phragm is  the  coil  which  is  traversed  by  the  vi- 
brator^'- current  and  keeps  it  in  motion,  and  through 
the  middle  of  the  coil  passes  a  tube  for  transmitting 
the  sound ;  the  latter  is  terminated  by  a  rubber  tube 
having    an    earpiece    for   the    operator. 

The  transmitter  circuit  (CC)  passes  through  the 
priman^  of  the  transformer  (G),  whose  secondary 
is  connected  with  the  main  line  seen  on  the  right 
The  line  is  shown  double  in  this  case.  The  circuit 
also  passes  into  a  second  transformer  (H).  This 
arrangement  of  transformers  is  used  to  form  the 
■'extinguisher"  circuit  which  annuls  the  action  _  of 
the  transmitter  currents  upon  the  upper  receiving 
circuit  and  permits  working  in  duplex.  The  trans- 
former CG)  has  another  secondary'  on  the  left,  which 


portant  of  the  recent  inventions  in  telegraphy,  as 
the  capacity  of  a  line  will  be  greatly  increased 
Suppose  that  a  Morse  sounder  gives  a  speed  of  17 
words  of  five  letters  per  minute,  this  would  allow 
17  X  24  or  408  words  on  a  double  line,  or  204  on 
a  single  line.  At  present  the  Hughes  duplex  gives 
50  words  per  minute,  the  Baudot  quadruplex  84,  and 
the  Morse  quadruplex  68.  By  adding  a  Baudot 
quadruplex  to  the  Mercadier  system,  246  words  per 
minute  could  be  reached. 


Electric-light  Convention  at  Cincinnati. 

The  officers  of  the  National  Electric  Light  asso- 
ciation believe  that  the  coming  convention,  to  be 
held  at  Cincinnati  on  Ma}'"  20-22,  w'ill  be  more 
largely  attended  than  any  previous  meeting.  Not 
only  has  there  been  a  great  increase  in  actual  mem- 
bership, but  many  non-members  are  expressing  an 
intention  of  joining  the  association  at  that  time.  The 
programme  will  include  fewer  technical  papers  than 
usual,  but  15  or  20  topics  of  practical  in- 
terest to  central-station  managers  hqve  been  se- 
lected and  competent  men  asked  to  prepare  discus- 
sions upon  them.  These  discussions  will  be  printed 
before  the  meeting  and  brought  up  there  for  further 
consideration  by  the  members.  A  few  of  them  are 
upon  the  following-named  subjects:  "Rates."  "Hot- 
water  vs.  Steam  Heating."  "Free  Lamp  Renewals," 
"Loose-leaf  Ledgers,"  "Uniform  Accounting." 
"Three-phase  vs.  Two-phase  for  City  Distribution."  . 
"Improvement  Desired  in  Meters,"  "Caring  for  Con- 
sumers' Complaints."  Other  topics  will  be  announced 
as  soon  as  arrangements  are  perfected  for  their  dis- 
cussion. The  meetings  will  be  held  in  the  Grand 
Hotel,  the   headquarters   of  the    convention. 

The  Central  Passenger  association  has  granted  a 
rate  of  a  fare  and  a  third  from  all  points  in  its 
territory  to  Cincinnati  and  return,  and  the  other  as- 
sociations w'ill  undoubtedly  grant  the  same  rate,  due 
notice  of  which  will  be  given. 

P.  M.  Wickstrum  is  seeking  a  20-year  franchise 
for  an  electric-light,  heat  and  oower  plant  at  Bea- 
trice, Neb.  An  expenditure  of  $50,000  will  be  made 
on   the  new  plant   if  the   franchise  is  granted. 
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A  Direct-reading  Permeameter.' 
By    F.   G.   Baily. 

The  permeability  of  a  magnetic  material  may  be 
measured  by  taking  readings  ot  magnetizing  force 
and  of  the  resulting  magnetic  induction  and  cal- 
culating the  ratio.  'Ihe  permeability  bridge  of  Pro- 
fessor Ewing  compares  the  permeability  of  a  known 
specimen  with  that  of  an  unknown.  The  instru- 
ment 10  be  described  is  based  on  a  third  method — 
that  of  determining  the  ratio  B  to  H  directly  in 
the  specimen.  It  is,  therefore,  related  to  the  bridge 
in  much  the  same  way  as  Evershed's  ohmmeter  is 
to  the  Wheatstone  bridge,  and,  strictly  speaking, 
the  comparison  is  between  the  permeance  of  the 
specimen  and  that  of  a  standard  air  gap,  just  as  in 
the  ohmmeter  the  resistance  of  the  electromotive- 
force  coil  is  the  real  standard.  Since  the  value  of  m 
varies  in  the  same  specimen,  the  determination  of  /t 
does  not  directly  obviate  the  necessity  of  finding 
either  B  or  H.  But  as  H  can  be  measured  on  an 
ordinary  amperemeter  as  a  linear  function  of  the 
current,  its  determination  presents  no  difficulty,  if 
the   constants  of  the  magnetic  circuit  are  known. 

Tlie  apparatus  consists  of  two  magnetizing  coils, 
side  by  side,  in  which  two  strips  of  the  specimen 
are  placed.  The  magnetic  circuit  is  completed  by 
two  short  blocks  of  soft  iron  at  the  ends  of  the 
coils,  provided  with  clamps  for  pressing  the  speci- 
mens against  their  faces.  One  of  the  blocks  is  di- 
vided across  the  direction  of  the  lines  of  force,  and 
a  gap  is  made  by  the  insertion  oi  a  thin  sheet  of 
brass  or  copper.  Above  this  gap  is  pivoted  on  a 
needle  point  a  system  of  two  vertical  magnets  with 
reversed  poles,  being  equivalent  to  two  horizontal 
magnets.  The  lower  pair  of  poles  lies  close  to  the 
iron  pole  pieces,  and  is  affected  by  the  leakage 
magnetic  field  across  the  gap.  The  mechanical  force 
acting   on   it    is,   therefore,   proportional   to   the   dif- 


under  the  conditions  of  commercial  use  are  thus  ob- 
tainable. Instruments  for  measuiring  permeability 
invariably  possess  errors  of  a  more  or  less  pro- 
nounced kind,  and  this  one  is  no-  exception  to  the 
lule.  But  the  errors  are  definite  and  determinable 
within  limits,  and  are  sufficiently  small  for  practical 
purposes. 

The  use  of  ao  air  gap  is  by  no  means  novel,  for 
most  of  the  instruments  that  have  been  designed 
involve  its  use.  But  in  the  present  instrument  the 
reluctances  of  the  air  gap  and  of  the  iron  blocks 
liave  been  reduced  until  they  are  a  small  fractiun 
of  the  reluctance  of  the  specimen,  even  when  the 
permeability  of  the  latter  is  very  high.  Nevertheless, 
the  forces  acting  on  the  magnets  are  large  compared 
with  the  friction,  so  that  the  balance  can  ,be  ob- 
tained with  great  accuracy.  The  correction  for  the 
air  gap  may  be   found  as   follows: 

Let  a  sample  of  area  A  and  length  L  have  an 
apparent  permeability  /j.' .  and  let  H'  be  the  apparent 
magnetic  force  acting  on  it.  Then  H'  ^  H  -}-  It, 
where  h  is  the  addition  per  unit  length  of  sample 
due  to  the  air  gap.  Then  h  is  proportional  to  BA. 
Let  k  =  aBA.     Let  a,  I  be  the  area  and  length  of  air 

A  /  /  . 

gap.     Then  h^  B  ^7  .     Therefore,  a  ==rT .  andisa 

known  constant. 

For  the  pole  pieces  a  similar  constant,  )3//X(,,  is  ob- 
tained, where  fi.y  is  the  permeability  of  the  pole 
pieces. 

Kence,  Afi  =.  fi'{i+afi\-\-§~  A).  But  as  a  andjSare 

very  small,  this  may  be  written  m'  (  i-|-<^^'+/3~  )  ■ 

showing  that  a  small  addition  must  be  made  when 
preparing  the  scale  of  the  instrument  from  the  cali- 
bration curve.     While  it  is  true  that  /tj    is  variable. 
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A    DIRECT-READING    PERMKAMETBE. 


ference  of  magnetic  potential  between  the  two  sides 
of  tile  gap,  and  as  the  permeance  of  the  gap  is  con- 
stant, it  is  also  proportional  to  the  magnetic  flux 
through  the  circuit. 

Round  the  upper  pair  of  poles  is  placed  a  coil  of 
wire  in  series  with  the  main  magnetizing  coils.  The 
coil  can  be  rotated  round  the  axis  of  suspension  of 
the  magnets,  and  a  pointer  attached  lo  the  coil  works 
over  a  scale.  To  the  magnet  system  is  attached  a 
long,  light  pointer,  which  is  allowed  a  small  move- 
ment between  two  pins.  At  the  center  position  the 
magnet  poles  lie  exactly  in  the  plane  of  the  air 
gap,  and  the  moment  of  the  force  acting  on  the  lower 
pair  is  a  maximum.  The  movable  coil  is  so  con- 
nected that  it  produces  a  force  on  the  upper 
pair  of  poles  opposed  to  that  on  the  lower  pair, 
and,  by  rotating  the  coil,  on  the  principle  of 
the  sine  galvanometer,  the  moment  of  the  force  can 
be  varied  from  zero  to  a  maximum.  At  some  posi- 
tion the  two  forces  will  balance,  and  tlie  pointer  of 
the  magnets  floats  over  the  zero  mark.  The  position 
of  the  coil  depends  on  the  relation  between  the 
magnetic  flux  in  the  iron  and  the  magnetizing  cur- 
rent, or  for  a  given  size  of  specimen  and  with  suit- 
able constants,  the  position  of  the  coil  defines  the 
value  of  the  permeability  in  the  specimen  for  that 
particular  magnetizing  force.  A  scale  is,  therefore, 
prepared  by  experiment,  giving  values  of  m  directly 
for  a  standard  size,  and  for  any  other  size  the  value 
of  /I*  is  obtained  by  dividing  by  the  ratio  of  the 
actual  to  tile  standard  size. 

While  the  size  winding  and  range  of  the  instru- 
ment may  be  greatly  varied,  the  following  details 
may  form  an  example:  The  winding  is  calculated 
so  that  one  ampere  gives  a  magnetic  force  of  TOO 
C.G.S..  which  is  sufficient  for  most  purposes,  but 
a  shunt  on  the  ammeter  allows  of  higher  values  for 
determining  >i  in  the  teeth  of  core  disks  and  similar 
uses.  As  readings  are  obtained  in  a  second  or  two, 
large  currents  may  be  momentarily  used  for  this 
purpose.  The  scale  commences  at  zero,  and  may  be 
arranged  with  a  maximum  at  about  800.  For  higher 
values  of  11  only  a  small  magnetic  force  is  needed, 
and  by  using  only  one-fifth  of  the  magnetizing  coil, 
another  scale  is  obtained  with  a  maximum  at  4,000. 
the  highest  value  of  m  that  is  probable.  The  actual 
current  used  is  not  very  small,  so  it  is  not  necessary 
to  use  a  second  shunt  on  the  amperemeter,  and  the 
whole  range  of  the  values  of  /i-  for  all  classes  of  iron 

I.  A  paper  read  before  Section  A  of  tlie  British  Association  at 
the  igoi  raeetlng  in  Glasgow. 


this  is  such  an  exceedingly  small  correction  that  an 
approximate  value  is  quite  sufficient. 

The  error  due  to  the  contact  and  spreading  of  the 
lines  of  force  at  the  ends  of  the  specimen  may  be 
■perjmentally,  as  has  been  shown  by  Pro- 
fessor Ewing,  and  the  mean  value  may  be  allowed 
for  in  the  scale.  This  is  the  more  accurate,  since 
two  scales  are  used,  one  for  low  and  one  for  high 
values,  and  the  corrections  may  be  calculated  for 
each  scale,  since  they  are  calibrated  and  prepared 
independently  of  each  other. 

The  remaining  error  is  due  to  a  change  of  per- 
meability in  the  split  block  as  the  induction  in- 
creases, causing  an  alteration  in  the  standard  re- 
luctance. This  is  induced  by  making  the  reluctance 
of  the  blocks  small  compared  with  that  of  the  air 
gap.  The  error  also  tends  to  correct  itself  in  various 
ways.  Thus,  when  ^  in  the  blocks  is  small,  there 
is  a  larger  leakage  field,  but  one  which  falls  ofi^  less 
rapidly,  owing  to  the  change  in  the  shape  of  the  equi- 
potcntial  lines  ;  and  the  difference  between  the  forces 
on  the  upper  and  lower  pairs  of  poles,  which  is  the 
active  force,  does  not  increase  proportionately  to 
the  reluctance.  Again,  the  errors  due  to  the  ends 
and  due  to  the  change  of/3/M,,if  allowed  for  with  a 
mean  value,  produce  errors  acting  in  a  direction  op- 
posite to  that  caused  by  the  change  in  the  standard 
reluctance  if  a  mean  value  is  taken.  Moreover,  the 
use  of  two  scales,  separately  prepared,  reduces  tlie 
error  from  the  mean,  since  the  mean  is  diflferent 
in  the  two  scales. 

Although  the  magnet  system  is  astatic  by  itself, 
it  is  no  longer  so  when  one  end  is  close  to  the  iron 
block.  The  effect  of  the  earth's  field  is,  therefore, 
avoided  by  placing  the  magnets  north  and  south. 
There  is  no  couple  due  to  the  earth's  field,  and  in 
the  balance  the  same  position  is  always  maintained. 
It  is  sufficient  to  set  the  instrument  approximately 
north  and  south,  since  the  whole  effect  of  the  earth's 
field  is  small. 

The  instrument  is  conveniently  arranged  for  speci- 
mens of  rectangular  section,  broad  in  proportion  to 
their  thickness.  This  is  suitable  for  the  testing  of 
plates,  for  samples  are  cut  off  in  the  form  of  a 
strip,  and  the  mean  permeability  of  a  number  may 
be  found  at  one  operation.  It  is  true  that  a  cyl- 
indrical specimen  is  more  conveniently  prepared  from 
the  solid,  but  with  a  milling  machine  the  difference 
ill  the  labor  is  not  great.  Since  laminated  iron 
forms  so  important  a  part  of  modern  dynamos  and 
motors,  the  testing  of  sheets  for  permeability  is  as 
needful  as  the  testing  of  forgings  or  cast  metal. 


It  is  desirable  to  have  a  demagnetizing  arrange- 
meiiL  Willi  the  instrument,  and  a  continuously  vary- 
ing resistance  or  rheostat,  combined  with  a  reversing 
key  on  the  shaft,  simplifies  this  operation  to  the  mere 
turning  of  a  handle.  To  preserve  the  magnet  sys- 
tem from  this  a  double-pole  change-over  switch  is 
provided,  which  allows  only  the  direct  current 
through  the  moving  coil,  cutting  out  the  latter  when 
demagnetizing  by  reversals,  as  will  be  seen  in  the 
diagram  of  connections.  The  leakage  field  will  not 
affect  the  magnets,  since  they  lie  altogether  in  a 
plane  perpendicular  to  the  lines  of  force,  and  cannot 
move  from  this.  A  two-way  key  changes  the  wind- 
nig  of  the  magnetizing  coil. 

It  will  be  noted  that  the  vertical  system  of  mag- 
nets has  been  chosen  for  several  reasons.  Any  weak- 
ening of  a  magnet  affects  both  forces  equally,  so 
that  the  system  is  always  astatic.  A  longer  magnet 
can  be  used,  affording  greater  permanency,  and  the 
magnetic  force  is  always  at  right  angles  to  the 
direction  of  the  magnet,  and  hence  does  not  ap- 
preciably affect  it.  It  has  been  found  by  experiment 
that  the  magnets  are  sensibly  unchanged  after  pro- 
longed use.  The  accompanying  drawings  show  a 
plan  and  part  horizontal  section,  with  dial  only  in- 
dicated, plan  of  dial,  base  of  magnet  coil  showing 
coil  opening  around  center  space,  elevation  with 
coyer  of  dial  removed,  vertical  section  through  main 
coils  and  test  specimen  and  an  enlarged  view  of  the 
magnet  system  with  aluminum  spider.  The  coil  is 
wound  on  an  ebonite  form  and  held  in  a  brass  frame 
revolving  on  a  brass  turntable.  The  scale  is  pre- 
pared by  experiment,  and  can  be  modified  by  the 
shape  of  the  moving  coil,  so  that  it  is  practically 
uniform  over  about  80  degrees  of  arc,  which  is 
taken  as  the  useful  range.  Therefore,  there  are  ob- 
tained on  the  one  scale  equal  divisions  from  0  to 
8co  over  80  degrees,  and  on  the  other,  a  scale  from 
800  to  4,000  over  64  degrees.  The  magnet  system  is 
sufficiently  sensitive  to  allow  of  readings  to  one-half 
degree,  or  even  to  a  quarter  degree,  except  when 
tne  induction  is  very  low. 

Residual  magnetism  may  be  determined  by  cut- 
ting out  or  short-circuiting  the  magnetizing  coil ; 
also,  the  complete  hysteresis  curve  may  be  obtained 
if  desired,  though  the  latter  is  more  conveniently 
determined  by  other  methods. 

The  apparatus  is  calibrated  by  a  search  coil  and 
ballistic  galvanometer.  The  coil  may  be  retained  in 
place,  as  it  occupies  hardly  any  space,  and  re- 
calibration  or  checking  of  accuracy  may  be  carried 
out  at  any  subsequent  time  with  the  ordinary  lab- 
oratory appliances  in  the  event  of  damage.  The 
latter  is,  however,  not  probable,  since  all  the  im- 
portant parts  are  massive.  The  magnet  system  af- 
fects the  calibration  but  little.  It  was  found  that,  by 
substitution  of  a  new  pair  of  magnets,  not  prepared 
with  any  special  care,  the  previous  calibration  was 
only  affected  to  the  extent  of  about  two  per  cent., 
the  change  being  proportional  through  the  scale. 
If  the  distance  from  the  pole  faces  to  the  magnets 
is  adjusted  to  the  previous  value,  the  new  magnets 
will    give   accurate   results. 


Electrolytic  Reduction  of  Lead. 

On  the  subject  of  the  electrolytic  reduction  of  lead, 
Pedro  G.  Salom  read  a  very  interesting  paper  at  the 
recent  Philadelphia  meeting  of  the  American  Electro- 
chemical Society.  He  described  the  process  invented 
by  him  and  in  use  by  the  Electrical  Lead  Reduction 
company  at  Niagara  Falls.  The  ores  that  are  re- 
duced are  sulphides  of  lead.  They  are  used  as  cath- 
odes in  an  acid  electrolyte.  The  hydrogen  ions 
combine  with  the  sulphur  of  the  ore  and  form 
hydrogen  sulphide,  which  escapes  as  gas,  while  the 
lead  sulphide  is  reduced  to  lead.  This  is  the  prin- 
ciple of  the  process.  The  apparatus  used  resembles 
in  a  general  way  a  pile  of  dinner  dishes  of  lead,  piled 
one  above  the  other.  Each  of  these  dishes  repre- 
sents a  cell,  the  under  side  of  a  "dish"  being  the 
anode  of  the  lower  cell,  the  upper  side  the  cathode 
of  the  upper  cell.  With  48  cells  in  series  they  use 
130  volts  and  get  two  pounds  of  lead  per  horse- 
power-hour. 

The  lead  obtained  in  this  process  is  in  .spongy 
form,  and  is  then  used  for  making  other  materials, 
like  litharge.  Owing  to  its  spongy  form,  the  lead  is 
very  readily  transformed  into  litharge.  Samples  of 
spongy  lead,  compressed  lead,  litharge  and  other 
materials  were  shown.  In  future  it  is  also  in- 
tended to  make  accumulator  plates. 

The  principal  difficulty  in  the  practical  operation 
of  the  process  was  that  the  reduction  was  not  com- 
plete, and  that  under  apparently  identical  conditions 
the  degree  of  reduction  was  not  the  same,  especially 
as  lumps  of  ore  in  the  immediate  neighborhood 
of  the   cathode  plates    were    not   reduced. 

In  the  discussion  which  followed  the  following  ex- 
planation of  this  fact  was  offered;  When  the  elec- 
trolysis begins  the  parts  of  the  ore  near  the  elec- 
trolyte are  reduced;  when  the  electrolj'sis  progresses 
the  current  may  prefer  to  pass  through  the  reduced 
lead  to  the  cathode,  hydrogen  being  developed  and 
no  lead  sulphide  being  reduced.  According  to  this 
view,  the  efficiency  of  the  reduction  would  gradually 
diminish  with  progressing  electrolysis.  This  would 
explain  the  fact  that  especially  lumps  of  ore  remote 
from  the  electrolyte    are  not  reduced. 

At  present  they  have  succeeded  in  improving  the 
reduction  so  that  about  92  to  95  per  cent,  of  the 
lead  sulphide  is  reduced  to  lead.  Another  difficulty 
experienced  was  that  the  workmen's  eyes  were  af- 
fected during  the  operation  by  the  escaping  gases; 
but  this  difficultv  appears  to  have  been  overcome. 

As  the  developed  gases  are  hydrogen   sulphide  and 
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oxygen,  in  their  combining  proportions,  it  has  been 
proposed  to  utilize  them  in  gas  engines,  which  then 
could  develop  more  power  than  was  used  in  the 
process.  This  apparent  paradox  was  explained  b}' 
Professor  J.   W.  Richards  in  the  discussion. 

The  ores  treated  in  the  process  contain  no  silver. 
No  attempt  is  therefore  made  to  refine  the  lead  for 
producing  silver. 


The  Electrolytic  Rectifier. 

Professor  C.  F.  Burgess  of  the  University  of 
U'isconsin  presented,  jointly  with  Mr.  Carl  Ham- 
buechcn,  a  paper  at  the  recent  Philadelphia  meeting 
of  the  American  Electrochemical  Society  on  the  elec- 
trolytic rectifier.  The  paper  is  especially  interesting 
because  the  experimental  results  obtained  by  the 
authors  seem  to  show  a  possibility  that  the  elec- 
trolytic rectifier  may  become  an  industrial  apparatus 
which,  for  certain  cases,  may  successfully  compete 
with  rotary-  converters   and  motor-generators. 

The  principle  of  the  electrolytic  rectifier  is  based 
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upon  the  well-known  property  of  the  aluminum  plate 
to  allow  a  current  to  pass  in  one  direction,  but  not 
in  the  other.  Instead  of  aluminum,  certain  other 
materials  maj*  also  be  used  :  but  at  present  aluminum 
seems  to  be  the  most  promising  material.  The  fact 
that  an  aluminum  plate,  when  used  as  an  anode,  does 
not  allow  a  current  to  pass  is  assumed  to  be  due 
to  a  coating  of  aluminum  oxide,  which  is  insulating. 
This  oxide  film  is,  however,  not  a  perfect  insulator, 
as  it  does  not  prevent  a  small  leakage  current  which 
passes  through  spots  of  the  plate,  irregularly  dis- 
tributed over  the  surface.  The  condition  of  the 
plate  at  several  stages  was  shown  by  means  of  lan- 
tern slides.  The  authors  discussed  the  different 
losses  in  the  cell.  There  is  the  C"R  loss,  where  C 
is  the  current,  and  R  the  resistance,  which,  however, 
cannot  be  determined  as  though  the  total  surface  of 
the  plate  was  conducting,  because  the  active  alumi- 
num surface  is  much  reduced.  Another  loss  is 
EC.  where  E  is  the  counter  electromotive  force,  due 
to  decomposition.  There  is  also  the  leakage-current 
loss. 

The  first  experiments  of  the  authors  w^ere  made 
with  electrodes  of  aluminum  and  lead  in  potassium 
phosphate.  A  high  efficiency  has  been  obtained  for 
this  arrangement  by  a  previous  investigator.  But  the 
authors  w-ere  unable  to  get  such  good  results,  the 
efficiency'  obtained  being  not  over  30  to  40  per  cent. 
The  authors  have  made  exact  measurements  and 
gave  interestinsr  curves  of  electromotive  force  and 
current,  showing  the  phase  difference  existing.  The 
amount  of  leakage  is  the  main  point  to  be  investi- 
gated. They  found  that  with  continuous  pressure 
applied,  the  amount  of  leakage  was  very  small,  while 
it  is  much  larger  w-ith  alternating  pressure  applied. 
There  is  a  similar  difference  regarding  the  point  ot 
breakdown,  due  to  excessive  sparking.  The  plate 
breaks  down  at  a  much  lower  voltage  with  alternat- 
ing pressure  than  with  constant  pressure.  It  is, 
therefore,  not  allowed  to  use  results  obtained  with 
constant  pressure  for  draw'ing  conclusions  regarding 
the   behavior   under   alternating   current. 

While  the  experiments  of  the  authors  with  solu- 
tions were  not  very  promising  for  an  industrial  ap- 
plication of  the  electrolytic  rectifier,  they  obtained 
far  better  results  by  the  substitution  of  a  fused  elec- 
trol3i;e  for  the  solution.  They  employed  fused  so- 
dium nitrate  and  obtained  an  efficiency  of  over  80 
per  cent.  This  result  makes  it  quite  possible  that 
the  electrolytic  rectifier  in  this  form  may  be  used 
in  practice. 

It  may-  be,  for  instance,  used  for  charging  storage 
batteries,  in  localities  where  only  alternating  current 
is  available.  The  authors  have  made  elaborate  tests 
concerning  the  question  whether  a  pulsating  current, 
such  as  obtained  from  a  rectifier,  has  any  advantages 
over  a  steady  direct  current  for  charging  a  battery. 
It  had  been  claimed  before  that  the  former  type 
of  current  gave  a  better  efficiency  and  capacity. 
The  authors  could,  how-ever,  not  detect  any  differ- 
ence between  the  two  types  of  current  for  the  re- 
sulting efficiency-  and  capacity  of  the  battery.  In  the 
discussion  which  followed  ilr.  Sperrj^  said  he  had 
examined  the  same  problem  and  found  that  the 
efficiency  was  eight  per  cent,  higher  when  the  battery 
was  charged  with  pulsating  current  instead  of 
steady   current. 

The  authors  have  made  a  continuous  test  of  the 
rectifier,  lasting  over  some  time,  in  order  to  deter- 
mine the  cost.  They  found  that  the  cost  of  recti- 
fying -n'as  only  0.25  per  cent,  per  kilowatt-hour. 
This  result  makes  the  apparatus  appear  as  quite 
promising  for  industrial   application. 


WESTERN     ELECTRICIAN 

Direct-current    High-tension    Power 
Transmission  In  Europe. 

Among  the  European  engineers  who  have  devel- 
oped the  use  of  direct  currents  for  high-tension 
power  transmission  is  M.  Thury  of  Geneva.  Switz- 
erland. The  Compagnie  de  ITndustrie  Electrique  of 
Geneva  has  introduced  a  number  of  installations  of 
power  stations  in  which  direct  current  is  produced 
by  a  number  of  generators,  arranged  in  series,  as 
shown  in  the  diagram   (Fig.   i). 

\\ith  the  view  of  utilizing  a  waterpower  on  the 
.\reuse  River,  where  it  leaves  Val-do-Travers,  the 
Association  of  the  Communes  of  Val-de-Travers  was 
formed  between  the  districts  of  Noiraigue,  Travers, 
Couvet  and  Fleurier,  Switzerland.  The  length  of 
this  line  is  35  kilometers  and  it  consists  of  wires 
which  ha\-e  a  diameter  of  10V2  millimeters.  Stor- 
age batteries  and  motor-generators  at  the  receiving 
stations  supply  the  village  distribution  with  a  ten- 
sion of  125  volts  on  three  wires.  The  lighting  con- 
sists of  6,400  incandescent  and  six  arc  lamps,  while 
the  power  distributed  consists  of  130  horsepower  in 
motors. 

The  machines  are  of  several  thousand  volts,  op- 
erated in  series.  Each  machine  has  its  base  mounted 
on  porcelain  supports  in  order  that  the  machine  may 
be  well  insulated.  Three  groups  of  generators  of 
250  horsepower  were  installed.  They  supply  a  direct 
current  at  a  potential  of  2,600  volts  each.  These 
machines,  shown  in  Fig.  2,  were  wound  for  65  am- 
peres' constant  current. 

There  are  three  similar  generating  plants  for  the 
transmission  of  power  from  the  mountains  at  Iso- 
verda  to  Genoa,  Italy.  In  the  Isoverda-Genoa 
transmission  the  potential  used  varies  from  8,000 
volts  to  13,000  volts,  and  a  constant  current  of  about 
55  amperes  is  maintained.  The  voltage  is  variable 
with  the  load.  The  fields  of  the  machines  are  excited 
by  separate  direct-connected  dynamos.  In  the  ex- 
citer turbine  the  valve  is  operated  by  a  solenoid, 
and  link  couplings  are  used  between  the  wheels  and 
the  shaft  of  the  dynamo.  The  bases  of  the  gen- 
erators are  doubly  insulated  by  porcelain.  In  each 
of  these  machines  the  voltage  varies  from    1,000  to 
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is  estimated  at  3,000  liters,  and  the  fall  is  91  meters. 
At  low  water  the  capacity  was  less  than  1,700  liters 
per   second. 

Cliaux-de-Fonds  and  Locle  have  a  right  to  70 
per  cent,  of  the  available  water,  while  the  remainder 
of  the  supply  is  ow-ned  by  the  city  of  Neuchatel. 
Two  power  flumes,  of  i.i  meters  in  diameter,  are 
used,  each  having  a  length  of  200  meters  and  termi- 
nating at  a  power  house  which  supplies  the  distribu- 
tion for  Locle  and  Chaux-de-Fonds.  The  dynamo 
room  is  large  enough  to  contain  nine  groups  of 
generators ;  four  are  now  in  operation,  while  another 
is  reserved.  The  power  which  is  available  at  the 
average  flow  of  water  allows  the  working  of  eight 
groups  of  generators.  The  direct-current  gener- 
ators are  connected  in  series  and  yield  a  constant 
current  of  150  amperes  at  a  tension  of  14,400  volts. 
Their  capacity  is  3,600  horsepower. 

The  generators  and  the  turbines  are  very  similar 
to  those  shown.  The  dynamos  are  of  the  six-pole 
type,  and  the  armatures  are  1,250  millimeters  in 
diameter.  The  winding  is  of  the  drum-type,  and  the 
fields  of  the  various  machines  are  excited  in  series. 
The  speed  of  the  generators  is  300  revolutions  a 
minute,  and  they  give  a  maximum  voltage  each  of 
1,800  volts,  although  thejr  have  each  been  submitted 
to  tests  of  2,700  volts. 

Direct  current  of  14,400  volts  is  carried  on  the 
high-tension  line.  Each  cable  has  a  cross-section 
of  ISO  millimeters  and  is  52  kilometers  long.  The 
transformer  stations  contain  direct-connected  motor- 
generators.  The  motors  and  lights  represent  about 
2,000  horsepower  and  the  tension  of  the  secondary 
generators  is  150  and  300  volts.  The  transformation 
for  the  street-railway  power  plant  is  done  by  motor- 
generators,  which  deliver  direct  current  of  500  volts. 


Electrical  Supplies  Wanted. 

Sealed  proposals  are  being  invited  until  May  loth 
for  furnishing  the  office  of  Public  Buildings  and 
Grounds  in  Washington,  D.  C,  with  electric -battery 
supplies  during  the  fiscal  year  ending  June  io,  1903. 
A  list  of  the  articles  desired,  together  with  detailed 
information,    will    be    furnished    intending    bidders 


FIG.  2.       DIRECT-CURRENT    HIGH-TENSION    POWER   TRANSMISSION    IN    EUROPE.— GENEEATOf  S   IN   A   SWI5S   PLANT. 


2,000  volts.  The  regulation  is  reported  to  be  within 
two   per  cent. 

The  Isoverda-Genoa  direct-current  transmission, 
which  is  of  historic  interest  because  it  is  the  one 
which  originally  received  the  highest  prize  from  the 
Niagara  Pow'er  Commission  in  1890,  while  the  Ni- 
agara Power  company  was  investigating  the  different 
systems  for  use  in  the  proposed  transmission  of 
electricity  from  Niagara  Falls  to  Buffalo.  The  tide 
of  sentiment,  however,  was  turned  in  favor  of  the 
polyphase  system  which  had  been  introduced  with 
great  success  at  the  Frankfort  Exposition  in  1891, 
and  it  was  finally  decided  to  use  this  system  at 
Niagara    Falls. 

The  direct-current  power  transmission  at  Chaux- 
de-Fonds  and  Locle  is  another  interesting  example 
of  the  Thury  system.  In  this  plant  the  hydraulic 
construction  consists  of  the  dams  and  the  reservoir 
in  the  mountain  and  the  canal  which  conveys  the 
water  along  the  side  of  the  embankment  to  the 
power  house.  The  aqueduct  has  a  capacity  of  five 
cubic  meters  of  water  per  second,  the  normal  flow 


upon  application  to  Colonel  T.  A.  Bingham,  Wash- 
ington, D.   C. 

The  secretary  of  agriculture  is  inviting  sealed  pro- 
posals until  May  i,  1902,  for  furnishing  a  large 
quantity  of  electrical  supplies  during  the  next  fiscal 
year.  Intending  bidders  can  obtain  full  information 
by  addressing  the  secretary  of  agriculture,  Wash- 
ington, D.  C. 

On  May  i,  1902,  bids  will  be  opened  by  the  public 
printer  for  furnishing  the  Government  Printing  Of- 
fice with  electrical  supplies  during  the  next  fiscal 
year.  Information  ivill  be  furnished  upon  applica- 
tion to  F.  W.  Palmer,  public  printer,  Washington, 
D.  C. 

The  Treasury  Department  will  receive  sealed  pro- 
posals until  May  i,  igo2,  for  furnishing  electrical 
supplies  required  by  the  department  during  the  next 
fiscal  year.  A  list  of  the  articles  required  will  be 
furnished  upon  application  to  the  secretary  of  the 
treasury,   Washington,   D.  C. 

Sealed  proposals  are  being  invited  until  May  i, 
1902,  for  furnishing  the  District  of  Columbia  with 
electrical  supplies  during  the  fiscal  year  1903.  The 
property  clerk,  Washington,  D.  C,  will  furnish  the 
desired    information. 
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CONVENTIONS  AND  EXPOSITIONS. 

SoulhwesterD  Gas.  Electric  and  Street  Railway  associatiol]. 
SaD  Antonio,  Texas,  April  i8th  to  2ist. 

American  Insiuuie  of  Electrical  Engineers  (annual  business 
tneetinK),  New  York  city.  May  20th. 

National  Electric  Ligbt  association,  Grand  Hotel,  Cincinnati. 
May  20th  to  22d. 

Ensine  Builders'  association  of  the  United  States  (spring 
meetins),  Hotel  Scbenley,  Pittsburg.  Pa..  May  22nd  and  23rd. 

CdUndian  Electrical   associ,tioi<,  yuetjec,  June  inh  to  13th. 

American  Institute  ot  Electrn  al  Eugineers  (anLual  convention), 
Great  Barrington.  Mass  ,  June  tStli  to  2tst. 

.\ssociation  of  R.ihvay  Telegraph  SuL'erintendents,  Chicago 
June  i8ih. 

N  rthwestern  Electrical  association,  Cbain-o'-Lakes,  Wau- 
paca, Wi  =  .,  June  25th,  26tb  and  27tb. 

Independent  Tel- phone  association  ot  Wisconsin.  Waupaca, 
Wis..  ]iine  25tb.  26ih  and  27th, 

International  Association  of  Municipal  Electricians,  Rich- 
mond   Va.,  October  "th,  8tli  and  gtli . 

American  S.reet  Kailway  ass<  elation.  Light  Guard  Armory, 
Detroit,  Mich.,  October  8th,  gth  and  lotb. 

W'e  begin  the  publication  in  this  issue  of  a  three- 
part  serial  entitled  "The  Solution  of  a  Simple  Prob- 
lem in  Alternating-current  Transmission."  This 
paper  was  read  by  Professor  Charles  R.  Sturdevant 
before  the  Cleveland  Electric  Club  recently  and  is 
not  quite  so  simple  as  the  title  might  indicate,  al- 
though much  of  an  elementary  nature  is  given  in 
the  portion  used  this  week.  Professor  Sturdevant 
was,  until  comparatively  recently,  professor  of  elec- 
trical engineering  in  the  University  of  Kentucky  at 
Lexington,  Ky.,  and  is  now  engaged  in  practical 
engineering  work  in  Cleveland.  He  has  prepared 
a  valuable  paper  on  the  characteristics  of  alternat- 
ing-current phenomena  and  their  application  to  the 
problems  met  by  the  engineer,  and  we  recommend 
a  careful  perusal  of  it,  both  to  students  and  to 
engineers  who  may  desire  to  brush  up  on  this  im- 
portant subject. 

Since  the  failure  of  the  recent  "reciprocity  con- 
vention" held  in  Washington  under  its  auspices,  the 
average  citizen  may  be  pardoned  some  skepticism 
in  relation  to  the  usefulness  of  the  NationaJ  Asso- 
ciation of  Manufacturers.  Nevertheless  the  associ- 
ation's seventh  annual  convention  in  Indianapolis 
this  week  appears  to  have  been  a  successful  and 
well-attended  gathering.  In  his  annual  report  Pres- 
ident Theodore  C.  Search  of  Philadelphia  called  at- 
tention to  the  declining  exports  of  American  manu- 
factured products,  and  urged  manufacturers  not  to 
neglect  their  foreign  customers  in  this  era  of  extraor- 
dinary home  demand,  lest  in  times  of  depression  they 
should  find  their  foreign  trade  destroyed  and  no  ex- 
port outlets  for  the  surplus  of  an  overstocked  home 
market.  Reciprocity  formed  one  of  the  chief  topics 
of  the  report,  and  the  work  of  the  reciprocity  con- 
vention, which  was  held  in  Washington  last  Novem- 
ber under  the  auspices  of  the  association,  was  re- 
viewed at  length.  Mr.  Search  maintained  that  the 
V\  ashington  convention  was  thoroughly  representa- 
tive of  the  manufacturing  interests  of  the  country 
and  its  action  indicative  of  the  true  sentiments  of  the 
manufacturers  concerning  reciprocity.  Many  persons 
will  doubt  this,  but,  as  Mr.  Search  seems  not  to 
have  made  any  specific  recommendation,  an  ex- 
tended discussion  of  the  subject  at  this  time  would 
be  unproductive.  It  may  be  pointed  out,  however, 
that  President  Search's  advice  to  his  hearers  not 
to  neglect  their  foreign  customers  is  rather  incon- 
sistent with  his  attitude  of  indifference,  if  not  of 
covert  opposition,  to  the  great  subject  of  reciprocity, 
which  was  bequeathed  to  the  thoughtful  attention  of 
the  American  people  as  the  fruit  of  the  ripest  states- 
manship of  a  martyred  president. 

Several  other  subjects  were  touched  upon  by  Mr. 
Search.  One  of  them  was  commercial  education. 
The  president  recommended  that  the  association 
should  consider  the  feasibility  of  organizing  a  sys- 
tem of  examination  and  certification  of  commercial 
students  upon  their  completion  of  prescribed  courses 
of  study,  or  the  establishment  of  correspondence 
courses  of  instruction  as  alternative  plans  to  meet 
the  prevailing  desire  for  larger  facilities  for  instruc- 
tion in  practical  business  methods,  more  particu- 
larly those  entering  into  international  trade.  I'his 
is  following  the  German  idea  of  training  young  men 
for  foreign  trade,  and  is  a  project  worthy  of  atten- 
tion. 


Platinum  is  so  scarce  and  high-priced  and  so  in- 
dispensable in  some  forms  of  electrical  apparatus 
that  exact  information  in  relation  to  its  distribution 
is  valuable  to  electrical  men  as  well  as  to  metal- 
lurgists in  general.  It  is  worthy  of  mention,  there- 
fore, that  Professor  J.  F.  Kemp  discusses,  in  Bul- 
letin No.  193  of  the  United  States  Geological  Survey 
(now  in  press),  the  "Geological  Relations  and 
Distribution   of   Platinum   and   Associated   Metals." 


He  passes  in  review  the  localities  where  platinum 
has  been  discovered,  and  describes  at  length  the 
occurrence  of  platinum  in  commercial  quantities  in 
British  Columbia  on  the  Tulameen  Fork  of  the 
Similkamcen  River,  in  the  region  of  the  town  of 
Princeton,  some  30  or  40  miles  north  of  the  inter- 
national boundary,  on  the  cast  side  of  the  Cascade 
JNIountains. 

Nearly  all  the  commercial  platinum  cames  from 
Russia,  Colombia  ranking  second  as  a  producer  of 
the  metal.  In  Russia  the  productive  platinum 
ground,  about  2,01x1  square  miles  in  area,  is  found 
along  the  Iss  and  Veeya  Rivers  and  on  the  Tura 
River.  The  platinum  is  found  in  gravel  in  the 
placers,  both  in  the  beds  of  the  streams  and  above 
water  level.  Platinum  is  reported  in  a  number  of 
other   places    in    the    Russian   empire. 

With  regard  to  platinum  in  the  United  States, 
Professor  Kemp  says  that  the  most  productive  de- 
posits are  in  California  in  Trinity  County  along 
the  Trinity  River,  three  to  four  miles  below  Junc- 
tion City;  but  that  the  annual  product  amounts  to 
only  a  few  ounces.  The  writer  concludes  that  pla- 
tinum is  very  sparsely  distributed  in  its  mother  rock 
and  that  the  chances  of  finding  it  in  quantities  suffi- 
cient to  mine  are  small ;  but  that  there  is,  a  chance. 
He  thinks  that  large  and  permanent  placers  are  to 
be  looked  for  only  in  very  old  land  areas  which 
have  been  subjected  to  protracted  degradation  and 
concentration ;  that  in  the  assay  of  antimonial,  ar- 
senical and  other  copper  ores,  but  especially  of  gray 
copper  (tetrahedrite),  it  is  worth  while  to  look  for 
small  percentages  of  platinum,  and  that  deposits  of 
chromite  deserve  similar  testing  for  platinum. 

These  are  valuable  hints,  no  doubt;  and  if  they 
shall  result  in  an  increased  output  of  this  valuable 
metal,  with  a  consequent  cheapening  in  price,  Pro- 
fessor Kemp  will  have  laid  the  electrical  fraternity 
under  a  bond  of  obligation. 


Chicago  electrical  men  have  reason  to  be  cha- 
grined at  the  treatment  of  the  Interstate  Independent 
Telephone  Association,  formed  at  the  telephoue  con- 
vention of  last  week,  by  the  daily  press  of  this  city. 
It  is  true  that  there  was  a  scene  of  disorder  at  the 
banquet,  which  was  a  legitimate  subject  for  criti- 
cism, perhaps;  but  that  was  before  the  gathering 
actually  commenced  its  work  and  was  due  to  the 
conviviality  of  men  who  afterward  took  no  part  in 
the  deliberations  of  the  convention.  The  convention 
itself  proceeded  in  an  orderly  manner,  and  a  com- 
plete organization  was  effected  after  an  earnest  de- 
bate. In  some  of  the  papers  this  debate  was  most 
grotesquely  misrepresented,  to  the  extent  of  assert- 
ing that  "liar"  and  other  epithets  were  "hurled 
about  the  hall."  This  was  entirely  untrue.  The  gen- 
tlemen present  were  naturally  incensed  that  this  to- 
tally unwarranted  report  should  be  spread  abroad 
and  appointed  a  press  committee  to  make  a  brief 
statement  of  the  facts.  In  a  very  moderately  worded 
communication  addressed  to  the  editors  of  the  Chi- 
cago daily  papers  this  committee  said:  "As  was 
natural  in  the  formation  of  an  entirely  new  asso- 
ciation, the  question  of  the  exact  manner  of  organ- 
izing the  association  caused  some  discussion,  which 
was  at  times  spirited,  but  never  turbulent  or  in 
any  way  personal  or  offensive.  Some  of  the  enter- 
prising 3'oung  men  of  the  press  rather  exaggerated 
these  discussions,  but  we  as  a  cominittee  wi.sh  to 
make  it  clear  that  the  deliberations  were  earnest 
and  dignified  and  that  the  association  w^as  harmoni- 
ously formed  for  the  actual  purpose  of  co-operation 
and  mutual   helpfulness." 

A  brief  communication  of  which  the  quoted  sen- 
tences were  a  part  was  sent  to  every  morning  paper 
in  Chicago  on  the  day  after  the  convention  ad- 
journed, but,  so  far  as  we  are  aware,  not  one  paper 
used  itj  although  a  couple  made  some  halting  ref- 
erences to  the  work  of  the  convention.  The  nine 
states  represented  in  the  new  association  have 
probably  2,000  Independent  telephone  exchanges, 
supplying  service  to  500,000  instruments.  The  in- 
dustry in  these  states  stands  for  an  investment  of 
approximately  $30,000,000,  and  it  was  fairly  well 
represented  at  the  Chicago  convention.  The  daily 
papers  of  this  city,  in  misrepresenting  the  conven- 
tion while  it  was  in  session  and  in  refusing  to 
publish  a  moderate  statement  of  the  facts  at  its 
conclusion,  has  traversed  the  best  traditions  of  Chi- 
cago journalism  and  has  made  a  bad  impression  on 
the  Independent  telephone  men  in  the  territory  in 
which   it    circulates. 
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Iowa  Electrical  Association. 

The  second  annual  meeting  of  the  Iowa  Electrical 
association,  held  at  Cedar  Rapids  last  week,  was 
entirely  successful.  The  first  session,  which  was 
held  on  Wednesday  morning,  April  9th,  was  pre- 
sided over  by  President  W.  J.  Green,  and  the  attend- 
ance was  gratifying  to  the  officers. 

The  first  report  read,  after  the  opening  exercises, 
was  that  of  the  committee  on  electric  street-lighting 
data,  which  was  presented  by  W.  S.  Porter.  The 
report  of  the  committee  for  developing  plans  for 
the  inspection  of  wiring  was  read  by  Royal  Hol- 
brook,  after  which  a  nominating  committee  was  se- 
lected, finishing  the  morning  session  of  the  first  day. 
The  first  paper  of  the  afternoon  session  w'as  en- 
titled "An  Analysis  of  the  Cost  of  Supplying  Elec- 
tric Current,"  by  Isaac  B.  Smith  of  Cedar  Rapids. 
The  paper  was  carefully  prepared  and  interesting, 
creating  a  great  deal  of  discussion  by  the  associa- 
tion, and,  with  the  report  on  electric  street-lighting 
data,  was  ordered  printed  by  the  association,  copies 
to  be  distributed  to  all  of  its  members.  The  second 
paper  of  the  afternoon  was  that  of  xAustin  Burt  of 
Cedar  Falls,  on  "Good  Money  Thrown  Away." 
This  paper  caused  considerable  comment  and  dis- 
cussion, ilr.  Burt  explained  how  money  could  be 
lost  through  a  poor  selection  of  machinery  and  poor 
management  of  a  plant.  Accompanying  his  talk,  he 
gave  many  interesting  statistics  from  a  chart  and 
dwelt  upon  the  operation  of  the  plant  at  Cedar  Falls. 
Perhaps  the  most  entertaining  and  instructive  fea- 
ture of  the  convention  was  the  lecture  given  by 
Murray  C.  Beebe,  chemist  with  the  Nernst  Lamp 
company-  of  Pittsburg,  in  the  Auditorium  on  Wednes- 
day evening.  The  lecture  was  primarily  an  exposi- 
tion of  the  merits  of  the  Nernst  lamp  and  was  open 
to  the  public  of  Cedar  Rapids  as  well  as  to  mem- 
bers of  the  association.  The  Auditorium  was 
lighted  by  the  Nernst  lamps,  and  the  use  of  one, 
three  and  six-glower  types  of  lamps  illustrated  the 
varied  capabilities  of  the  lamp.  Following  the  lec- 
ture, the  social  event  of  the  gathering  took  place, 
the  members  of  the  association  being  entertained 
at  a  smoker  given  at  the   Grand  Hotel. 

At  the  Thursday  morning  session  the  first  paper 
to  be  read  was  "The  Comparative  Merits  and  Cost 
of  Operating  Open  and  Enclosed  Street  Arc  Lamps," 
by  M.  J.  Higley  of  Burlington,  Iowa,  which  was  an 
ably  written  paper.  The  second  paper  was  entitled 
"Results  of  Experiences  with  Furnishing  Free  Lamp 
Renewals,"  by  D.  F.  McGee  of  Red  Oak,  Iowa. 
This  paper  opened  up  a  question  for  discussion  which 
will  certainly  be  of  benefit  to  the  association. 

The   Thursday  afternoon   session,   which   was   the 
executive  session  of  the  association,  was  of  unusual 
interest,  as  many  questions  pertaining  to   the  asso- 
ciation and  its  future  were  discussed  by  all  its  mem- 
bers.    The    report    of    the    nominating    committee, 
made    at    this   session,   announced   the   selection   for 
the  ensuing  year  of  the  following-named  officers : 
President — W.  J.   Green   of  Cedar  Rapids. 
Vice-president — D.  F.  iUcGee  of  Red  Oak. 
Secretary — W.   S.   Porter  of  Eldora. 
Treasurer — George    S.    Carson    of   Iowa    City. 
Executive    committee — R.    H.    McMullan    of    Des 
Moines,    M.    J.    Higley   of   Burlington,    and    Austin 
Burt   of  Cedar  Falls. 

Concluding  the  business  of  the  convention,  the 
executive  committee  selected  the  following-named 
committees,  to  report  at  the  next  meeting  of  the 
association,  which  will  be  held  at  Davenport,  Iowa, 
in  April,  1903: 

Finance — G.  C.  Gardner,  Mount  Vernon,  and  P.  R. 
Pine,   Tipton. 

Programme — C.  J.  Young.  Davenport ;  J.  W. 
Walsh,  Davenport,  and  H.  T.  Fisk,  Muscatine,  Iowa. 
Electric  street-lighting  data — W.  S.  Porter,  Eldora. 
Uniform  method  for  arriving  at  the  cost  of  elec- 
tric current — Isaac  B.  Smith.  Cedar  Rapids ;  C.  J. 
Young,  Davenport;  Austin  Birch.  Cedar  Falls,  and 
A.   Wilfred  Zahm,  !Mason  City,  Iowa. 

Relative    heating  value   of   the    various   coals — R. 
H.   Holbrook,   Ottumwa. 
Lamp    testing — George   S.   Carson,  Iowa  City. 
Value   of  feed-water  heaters — J.   A.   Innes,   Eagle 
Grove. 

Data  for  city  pumping  by  central  stations — D.  F. 
McGeei  Red  Oak. 


Electrolytic  Extraction  of  Copper  from 
Sulphuric  Ores. 

Engineer  Lehonin  of  Russia  has  invented  an  ap- 
paratus for  the  extraction  of  copper  from  sulphuric 
ores  by  an  electrolytic  process  which  does  not  neces- 
sitate preparatory  roasting  of  the  ore.  This  appa- 
ratus can  be  used  to  advantage  in  localities  lacking 
fuel,  but  possessing  w-ater,  or,  in  other  words,  in  al- 
most every  mining  camp.  After  the  ore  has  been 
enriched  and  crushed,  it  yields  almost  pure  pyrite, 
which  is  submitted  to  a  treatment  with  sulphuric 
acid.  By  this  process  the  green  vitriol  dissolves  and 
the  solution  flows  into  a  row  of  stepwise  connected 
cells,  making  it  possible  to  use  currents  of  different 
power. 

The  apparatus   consists  of  a  zinc  box  containing 
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cells,  and  the  surface  of  the  large  cell  measures  25 
square  decimeters.  In  the  first  cell  is  one  cathode 
of  any  desired  metal ;  in  the  second,  divided  bv  a 
partition,  are  two  cathodes;  in  the  third,  with  two 
partitions,  are  three  cathodes;  in  the  fourth,  with 
three  partitions,  are  four  cathodes.  The  electrolyte 
flows  consecutively  through  all  the  elements.  In  the 
first  apparatus  which  has  the  largest  surface,  i.  e,,  25 
square  decimeters,  the  power  of  the  current  is  50 
amperes,  or  two  amperes  to  one  square  decimeter; 
in  the  second  apparatus  the  ratio  of  the  current  is 
one  ampere;  in  the  third  three-fourths  ampere,  and 
in  the  last  one-half  ampere. 

The  concentrated  solution  enters  the  first  appa- 
ratus, leaving  a  sediment  of  copper,  then  flows  into 
the  second,  and  so  forth.  The  solution  contains 
copper  as  well  as  iron  vitriol,  but  the  iron  vitriol 
does  not  separate  unless  the  solution  contains  at 
least  five  per  cent,  copper.  The  copper  received  on 
the  cathode  is  ready  for  refining.  The  sulphuric 
acid  obtained  from  the  apparatus  can  be  used  over 
again. 


Electric  Street  Lighting  in   Iowa.' 
By  W.  S.  Poktee. 

In  preparing  the  data  for  this  report  it  has  been 
necessary  for  me  to  assume  some  things,  and  I  have 
taken  the  following  assumption  in  compiling  the 
figures    herewith    submitted : 

That  an  all-night  lamp  runs  3,600  hours  per  an- 
num, an  all-night  moonlight  lamp,  2,700  hours  per 
annum,  and  a  midnight  moonlight  lamp  runs  1,350 
hours  per  annum,  and  all  figures  in  this  report  are 
based  upon  the  above  assumption,  except  where  com- 
panies returned  the  actual  hours  lamps  were  in 
service,  when  we  took  the  hours  as  returned  by  ihem. 

I  find  that  there  are  121  electric-light  companies 
in  Iowa,  other  than  municipal  plants,  91  of  which 
made  reports  to  your  committee.  The  companies 
reporting  show  that  there  are  8,270  lamps  in  the 
service  of  street  lighting,  aggregating  a  candlepower 
of  6.442,598,  for  which  the  companies  receive  an- 
nually the  sum  of  $340,818.60,  divided  as  follows: 
Arc  lights,  $265,075.82;  incandescent  lamps,  $75,- 
742. 78.  The  average  price  received  per  arc  lamp  is 
$6,166  per  month,  while  the  average  price  received 
per  incandescent  light  is  $1,663  per  month.  We  find 
that  the  average  price  received  per  kilowatt  for  arc 
lamps  is  $0.0993,  while  the  average  price  received 
per  kilowatt  for  incandescent  lamps  is  $0.0981,  and 
the  average  price  received  per  kilowatt  for  all  street- 
lighting  lamps   is  $0.0986. 

There  are  35  companies  using  arc  lamps  only  for 
street  lighting,  16  companies  "using  incandescent 
lamps  only,  and  35  companies  using  both  arc  and 
incandescent  lamps. 

The  average  cost  of  fuel  per  ton,  for  the  plants 
reporting,  was  $i.S6. 

A  summary  of  the  service  and  kind  of  lamps  used 
is  appended: 

Arc  L.\mps 


BurniDg  all  night 

Burning  all  night  (tnoonligbt] 

Burning  till  midoigbt 

Moonlight  schedule 

Average  price  received  per 

month 

Average  hours  burning    per 

year 

Average  price  received  per 

kilowatt 

Average  price  paid  per  ton 

of  coal 

Total  number  of  lamps .. . 

Total  cai.dlepower 

Total  annual  receipts 


2,000  C.  P.     1,200  C.  P.        Total 


274 
2,248 

224 
2,472 

6.62 

2,263 

0.0803 


S  1.87 

2,746 

5.492,000 

S2i8,2o8.-4 


38 
244 
402 
646 


0.1182 


S  2.00 

684 

8zo,Soo 

S  46.467.68 


312 

2.492 

626 

3,118 

56. 17 

2,071 

0.0993 


5  1.94 

3,430 

6,312.800 

6265,075.82 


Metallization  of   Textiles. 

Dr.  K.  Danilowsky  of  Russia  has  invented  a 
method  of  metallizing  textiles  electricallv,  which  af- 
fords the  possibility  of  impregnating  the  thickest 
piece  of  cloth,  either  thoroughly  or  only  on  its  sur- 
face, with  any  kind  of  metal.  This  is  done  by  an 
electrical  process  of  separation  of  the  different  salts 
from  a  given  metal  and  by  accumulation  of  the  sep- 
arated metal  in  a  cathode. 

A  somewhat  detailed  account  of  this  interesting 
process,  invented  by  Dr.  Danilowsk-y.  is  the  follow- 
ing: For  metallization  there  can  be  used  copper, 
iron,  silver,  nickel  and,  in  general,  any  metal  which  can 
be  separated  from  its  salts  by  electrolvtical  manip- 
ulation. Before  the  process  of  metallization  the  tex- 
tile has  to  go  through  a  preparatory  treatment,  which 
consists  in  impregnating  the  cloth  with  a  solution 
of  the  salt  of  a  certain  metal,  for  instance,  with 
sulphuric  acid  of  copper  or  oxide  of  silver,  etc. 
After  the  cloth  has  been  impregnated  it  is  submitted 
to  a  certain  treatment  with  oxidized  sulphur,  which 
causes  the  metal  to  be  separated  from  the  solution 
in  a  sedimentary  mass,  which,  being  verv  fine  fpul- 
yerized),  intrudes  the  cloth,  uniting  closelv  with 
its  fibers  and  also  settling  down  on  the  surface  of 
the  cloth. 

The  cloth  thus  prepared  is  then  ready  for  the 
process  of  metallization.  For  this  purpose  it  is 
put  into  an  electrolytic  tub.  filled  with  a  solution 
of  the  salt  of  the  kind  of  metal  in  which  the 
cloth  shall  be  metallized  and  brought  in  contact  with 
the  positive  surface  of  an  electrical  device.  The 
power  of  the  current,  as  well  as  the  contents  of 
the  tub,  has  to  be  regulated  for  each  case  respect- 
ively. 

The  result  of  this  operation  is  said  to  be  a  cloth 
perfectly  impregnated  throughout  its  thickness,  as 
well  as  on  its  surface,  with  a  certain  metal  in  crvs- 
tallized  or  in  any  desired  form,  which  lias  so  uni- 
formly united  with  the  substance  of  the  cloth  that 
the   latter   is   perfectly   metallized. 


COMMUNICATIONS. 

A    Farmer   on    Farmers'    Telephone 
Lines. 

To  the  Editor  of  the  Western  Electrician: 

I  would  like  to  see  something  in  your  paper  in 
regard  to  the  farmers'  mutual  lines.  That  is  quite 
a  problem  here.  I  am  a  farmer.  We  want  to  put 
up  our  own  lines  connecting  towns.  We  have  poles 
all  over  this  country,  and  there  is  no  one  that  can 
connect  towns  as  cheaply  as  we  can.  I  would  like 
to  know  what  the  people  that  run  the  switchboards 
think  is  a  reasonable  charge  for  switching  where  the 
farmers  own  all  the  lines.  The  toll  lines  are  fighting 
us  hard  here.  They  do  not  know  what  they  are 
doing.  This  is  a  question  I  would  like  to  see  dis- 
cussed by  the  telephone  companies,  as  it  is  going 
to  be  an  important  question  some  day  in  the  near 
future.  JOHN   FRITCHMAN. 

West   Branch,   Iowa,  April  9,   1902. 


The  Metric  System. 

To  the  Editor  of  the  Western  Electrician : 

Referring  to  the  editorial  in  your  issue  of  March 
15th,  which  seconds  the  protest  of  the  American 
Society  of  Mechanical  Engineers  against  the  com- 
pulsory adoption  of  the  metric  system  and  quotes 
their  statement  that  "if  this  bill  is  passed,  it  will 
make  what  we  are  now  using  to  such  good  advan- 
tage, illegal,"  I  would  direct  your  attention  to  At- 
torney-general Knox's  recent  decision.  He  renders 
the  opinion  that  the  bills  in  question  do  not  in  any 


Incandescent  Lamps. 


Burning  all  night 

All  night  (moonlight) 

Till  midnight     

Moonlight  scbelule 

Average  Dries  received  per  mintb  .. 
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13 

816 
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2.055 
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S         I.6r 
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I9,|00| 
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S      0.0925 
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65 
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65 
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40 
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40 
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2,222 
4.144 

S         r.66 

2,086 

S      0.0981 

S         r.7g 
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Total  for  All  Lamps. 


Number  in  use  for  street 
Lighting 

Burning  all  night 

All  night  (moonlight) 

Burning  till  midnight 

Moonlight  schedule 

Average  price  received  per 
month 

Average  hours   burning  per 


Average  price  received  per 
kilowatt 

Average  price  paid  per  ton 
for  coal   

Total  candlepower 

Total  annual  receipts. 


Incan- 
descent 
Lamps. 


4,840 
163 
2.455 
2,222 
4.144 

r.66 
2,086 
o.ogSr 


S         1-79 
129,790 

S75.742.78l 


Arc 
Lamps. 


3,415 
312 

2,492 
626 

3,'r8 

6.17 

2,071 

0.0993 


S  1.94 

6.312.800 

5265,075  82 


Grand 
Total. 


8,270 
475 
4-947 
2,848 
7,262 

S  3-91 

2,078 

S      00986 

S  1.86 

6.442.598 

S340.818.60 


I.  Report  of  a  committee  on  street  lighting  presented  to  the 
Iowa  Electrical  Association  at  Cedar  Rap'ds  on  April  9.  r902. 
Mr.  Porter  is  the  owner  of  the  E'dora  Electric  Light  Company 
and  secretary  of  the  state  association. 


way  compel  the  public  to  use  the  metric  system,  nor 
do  they  make  the  use  of  other  systems  of  weights 
and  measures  illegal. 

The  framers  of  the  bills  now  before  the  House 
of  Representatives  expect  that  the  compulsory  in- 
troduction of  the  metric  system  into  the  depaitments 
of  the  government  will  encourage  and  hasten  its 
adoption  by  the  public  at  large.  The  use  of  the 
system  will,  however,  be  compulsory  only  upon  those 
directly  employed  in  government  work,  and  manu- 
facturers may  continue  to  make  measurements  in 
the  old  way  so  long  as  they  desire  to  do  so. 

I  might  add  that  history  records  the  tenacity  with 
which  our  great-grandfathers  clung  to  the  old 
pounds,  shillings  and  pence,  then  in  use.  when  the 
new  decimal  currency  of  dollars  and  cents  was  in- 
troduced by  Congress  in  1785,  yet  which  of  us  would 
wish  to  return  to  the  old  system  now?  Not  even 
the  American  Society  of  Mechanical  Engineers.  I 
venture  to  say.  W.  B.  HALE. 

Chicago,    April    15,    1902. 
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DEVELOPMENT    OF    THE    TELEPHONE    FIELD. 


Cost  of  Construction  and   Maintenance 
of  Telephone  Plants.' 

Bv  Dr.  H.  S.  Here. 

Before  the  expiration  of  the  principiil  patents  on 
the  telephone,  the  patentees  and  those  holding  under 
them  had  a  monopoly  of  the  telephone  business,  and, 
according  to  our  way  of  thinking,  they  unwisely 
took  advantage  of  the  situation  by  exorbitant 
charges  for  telephone  service.  In  iheir  anxiety  to 
make  large  dividends  they  forgot  that  great  profits 
in  any  line  of  business  brought  speedy  and  effective 
competition ;  and  with  competition  would  come 
lower  prices  and  division  of  business. 

The  advantage  derived  from  a  telephone  in  busi- 
ness places  and  in  the  home  was  so  great  that  long 
before  the  expiration  of  the  patents  men  were  pre- 
paring to  enter  the  telephone  business  as  soon  as  the 
patent  expired,  basing  their  calculations  of  profits 
upon  the  rates  charged  by  the  old  company.  I  fear 
many  unwittingly  underestimated  the  cost  of  con- 
struction and  maintenance,  and  made  the  rate  much 
too  low.  A  conservative  rate  wDuld  have  been  about 
three-fifths  of  the  Bell  rates,  all  things  being  in  pro- 
portion. 

To  serve  300  or  400  with  telephone  service  at 
prices  charged  before  there  was  competition  was 
easy  and  productive  of  very  high  dividends.  But 
to  serve  two  and  three  times  as  many  at  one-half 
and  one-third  the  price  is  quite  a  different  proposi- 
tion. To  make  this  more  plain:  Consider  a  town 
where  there  is  an  exchange  with  300  subscribers  at 
$3  monthly,  the  minimum  price  charged  by  the  old 
company  before  competition.  And  then  consider  an 
Independent  company  building  an  exchange  in  the 
same  town,  charging  a  rate  of  $1  a  month,  and 
securing  1,200  subscribers,  which  is  the  real  condi- 
tion with  many  of  the  Independent  telephone  com- 
panies to-day.  The  subscriber  receives  for  $1  a 
month  the  benefit  of  1,200  subscribers,  which,  at  the 
old  rate  of  $3  for  300,  would  cost  him  $12  a  month. 

This  very  low  rate  is  all  very  good  for  the  sub- 
scriber, but  I  have  said  that  the  Independent  people, 
when  going  into  the  telephone  business,  did  so  un- 
derestimating the  cost  of  construction  and  main- 
tenance, believing  that  the  more  subscribers  they 
secured  the  less  the  rale  for  service  would  be.  It 
never  occurred  to  them  that  the  reverse  was  true ; 
that  the  greater  the  number  of  subscribers,  the  more 
expenses  attached  to  the  transaction  of  the  business. 
This  is  still  the  impression  among  all  classes  not 
versed  in  the  financial  propositions  relating  to  the 
telephone  business.  They  still  believe  that  the  more 
telephones  a  company  can  put  out.  the  less  the  rate 
should  be. 

The  proper  understanding  by  the  general  public  of 
the  cost  of  construction  and  maintenance  is  as  im- 
portant in  the  telephone  situation  of  to-day  as  it  is 
that  every  telephone  man  should  understand  it  for 
himself.  Men  generally  are  willing  to  pay  for  what 
thev  get,  when  they  know  what  they  are  getting. 
This  knowledge  generally  diffused  among  the  people 
will  be  a  safeguard  against  unwise  legislations  in 
telephone  matters,  or  ill-advised  interference  by  city 
or  town  councils.  I  consider  this  the  most  impor- 
tant proposition  before  us  to-day.  The  cost  of  con- 
struction is  continually  advancing;  it  is  50  per  cent, 
higher  than  it  was  six  years  ago.  Telephone  poles, 
wires,  cross-arms  and  all  material  required  in  toll- 
line  construction  have  advanced  10  to  15  per  cent,  in 
the  past  year,  and  at  the  present  rate  of  pole  con- 
sumption, in  a  few  years  it  will  be  impossible  to 
buy  them  at  any  reasonable  price. 

And  since  it  has  been  demonstrated  that  it  is  prac- 
ticable to  place  the  wires  in  conduit  along  the  prin- 
cipal thoroughfares,  this  will  be  required  by  all 
towns  in  the  near  future,  the  same  as  at  present 
in  the  larger  cities.  This  cost  is  considerably  above 
that  of  ordinary  poles,  wire  and  cable  construction. 
The  demand  is  so  great  for  telephone  service  that 
to  supply  all  in  densely  populated  districts  will  re- 
ouire  such  a  great  network  of  wires  overhead  thnt 
the  overhead  wires  will  not  be  nermilted  in  well- 
regulated  towns.  The  only  solution  will  be  under- 
ground conduit  and  cable  construction. 

How  TO  Estimate  the  Cost. 

The  cost  of  a  telephone  plant  can  be  quickly 
estimated,  approximately,  at  the  present  prices  of 
material  and  labor,  on  the  basis  of  the  number  of 
telephones  installed.  For  example,  an  exchange  of 
500  telephones  installed  within  a  radius  of  one  or 
iMi  miles,  with  no  conduit  or  cable  work,  but  with 
up-to-date  construction  otherwise,  will  cost  approx- 
imately $65  a  telephone,  or  $32,500;  this  will  come 
so  near  to  the  real  cost  that  a  company  can  base  its 
calculations  on  it  with  a  degree  of  certainty.  As 
the  number  of  telephones  increases,  the  radius  or 
distance  from  the  exchange  will  also  increase,  and, 
therefore,  the  cost.  In  estimating  on  T,ooo  tele- 
phones installed,  we  must  take  into  consideration 
some  aerial  cable  and  more  substantial  construction 
and  much  more  costly  equipment,  and  therefore 
there  would  be  a  material  increase  in  the  cost  per 
telephone.  Without  conduit  work,  a  safe  approx- 
imation would  be  $83  a  telephone,  or  $85,000  for 
the  plant,  within  a  given  radius. 

Where  the  demand   for  telephones  exceeds    1,000, 

I.  Paper  read  before  the  Interstate  Independent  Telephone 
association  at  Chicago  on  April  11,  1902.  The  author  is  from 
Ottumwa,  Iowa. 


and  quick,  up-to-date  service  is  required,  it  is  ab- 
solutely necessary  to  be  equipped  with  central-en- 
ergy and  multiple  switchboards.  In  towns  where 
electric  light  and  electric  street  cars  are  used,  many 
additional  appliances  to  overcome  the  interference 
caused  by  them  are  required,  and  where  it  is  neces- 
sary to  construct  conduits,  we  cannot  with  safety 
calculate  less  than  $100  per  telephone  installed; 
that  is,  1,000  telephones  under  such  conditions  would 
cost  to  install,  approximatelj',  $100,000.  These  prices 
are  only  approximate  and  may  vary  10  or  15  per 
cent.,  according  to  local  conditions.  In  large  cities, 
where  5.000  to  10.000  subscribers  are  connected,  the 
cost  will  approximate  from  $150  to  $200  per  tele- 
phone installed. 

Cost  of  Oper.\ting  and  Maintaininh. 

Very  few  who  are  engaged  in  the  Independent 
telephone  business  knew  the  expense  of  operating  or 
the  cost  of  maintenance,  even  approximately,  when 
they  entered  into  the  business,  much  less  did  they 
consider  that  the  expense  increased,  not  only  ap- 
proximately to  the  number  of  subscribers,  but  in 
geometrical  progression.  To  explain  :  The  expense 
of  operating  an  exchange  of  1,000  subscribers  is 
much  more  than  twice  the  expense  connected  with 
an  exchange  of  500.  At  first  thought  we  naturally 
say  that  if  you  can  give  service  to  500  subscribers 
at  $1  a  month,  you  can  give  service  to  1,000  for  less. 
Practice  proves  just  the  reverse.  The  reasons  wdiy 
are  many,  some  of  which  inay  be  plainly  under- 
stood by  the  following: 

When  there  are  500  subscribers  connected  with 
an  exchange,  each  subscriber  can  call  up  500  others, 
and  by  the  time  every  subscriber  calls  up  every 
other  subscriber  there  are  sent  through  the  exchange 
250,000  calls;  wdien  there  are  1,000  subscribers,  and 
every  subscriber  calls  up  every  other  subscriber  once, 
there  are  not  twice  as  many  calls  sent  through  the 
exchanges  as  there  were  when  only  the  500  were  on 
the  board,  but  four  times  as  many,  making  1,000.000 
calls,  which  is  the  ratio  of  increase  in  the  use  of  the 
telephone  with  the  increase  of  subscribers.  This 
requires  four  times  as  inuch  labor  to  take  care  of 
1. 000  subscribers  as  it  does  to  take  care  of  500,  and 
four  times  as  much  wear  and  tear  on  the  ap- 
paratus, and  much  more  central  machinery  or  ap- 
paratus to  do  it  with.  The  same  is  true  on  outside 
construction.  Consider  that  the  first  500  subscribers 
are  within  a  radius  of  one  mile  from  the  exchange, 
with  an  average  of  one-half  mile  of  pole  lines,  and 
in  full  metallic  circuit,  it  means  one-half  mile  of 
wire  out  and  one-half  mile  in;  the  second  500 
come  within  a  radius  of  two  miles  from  the  ex- 
change, making  an  average  distance  of  1%  miles 
for  poles  and  wires,  or  three  half  miles  out  and 
three  miles  in,  making  the  amount  of  construction 
to  reach  the  outer  500  three  times  that  of  the  first 
500;  and  four  times  that  required  to  serve  the  first 
500  will  be  required  to  give  service  to  1,000. 

I  doubt  whether  this  covers  it  all  when  we  con- 
sider the  amount  of  territory  that  must  be  covered 
bv  poles  and  wires  as  the  circle  increases.  Ilie  ter- 
ritory to  be  covered  in  a  radius  of  one  mile  is  only 
a  fraction  less  than  four  square  miles.  The  terri- 
tory covered  in  a  radius  of  two  miles  is  four  times 
that,  or  16  square  miles,  requiring  12  square  miles  to 
be  covered  with  poles  and  wires  to  serve  the  sec- 
ond 500,  which,  added  to  the  cost  of  the  first  500, 
would  make  eight  times  as  much  pole  cost  to  serve 
1,000  subscribers  as  it  requires  to  serve  500.  To 
serve  the  out  districts  the  wires  can  pass  over  the 
poles  of  the  first  districts,  but  the  poles  will  have 
to  be  much  larger  and  cost  more.  The  amount  of 
cross-arms  and  wire  and  insulators  is  the  same  as 
if  all  the  wires  were  put  on  separate  poles  from  the 
central  office  out. 

Maintenance. 

There  appears  to  be  a  general  impression  abroad, 
among  those  who  think  but  once,  that  after  a  tele- 
phone line  or  telephone  system  is  built  the  work 
is  done  for  all  time.  But  that  is  not  the  case.  De- 
cay and  troulde  begin  as  soon  as  the  poles  are  set. 
The  average  life  of  the  white  cedar  poles,  as  we  get 
them  to-day,  is  froin  15  to  20  years.  Galvanized- 
iron  wire  in  towns  and  cities  cannot  be  counted  on 
for  a  period  much  beyond  six  or  seven  years.  In 
the  country  this  is  much  longer.  The  life  of  a 
switchboard  is  from  15  to  25  years  and  longer  with 
the  constant  repairing  and  replacing  of  parts  giving 
out  or  wearing  out  as  time  goes  on.  Telephones 
have  been  an  uncertain  quantity  till  within  a  few 
years.  There  arc  a  few  telephones  that  have  been 
used  many  years,  proving  that  durable,  efficient  tele- 
phones can  be  made.  But  there  are  many  that  have 
been  thrown  away  in  a  very  few  years,  which  is 
in  accord  with  poor  construction  in  everything.  The 
best  is  what  we  want. 

The  expense  of  maintenance  when  good,  up-to-date 
appliances  arc  used  with  the  very  best  of  construc- 
tion should  not  and  does  not  exceed  three  per  cent, 
to  five  per  cent.,  so  that  we  are  on  the  safe  side 
of  our  investment  when  we  make  a  five  per  cent, 
maintenance  fund  and  a  six  per  cent,  dividend.  As 
we  have  already  stated,  the  cost  of  maintenance  in- 
creases much  more  rapidly  than  the  number  of  sub- 
scribers. This  is  being  understood  by  many  and  is 
shown  l)y  the  franchises  granted  in  different  cities, 
containing  a  clause  granting  the  privilege  to  increase 


the  rate  for  telephone  service  as  the  number  of  sub- 
scribers  increases. 

By  examining  the  Bell  rates  of  18S9  or  1890  and 
comparing  them  with  the  actual  condition  and  ex- 
perience of  the  Independent  people,  I  have  come  to 
the  conclusion  that  the  rate  should  have  been  estab- 
lished at  about  three-fifths  of  that  of  the  Bell  com- 
panies, all  things  being  equal,  which  would  give  a 
bare  remuneration  on  capital  invested. 

It  would  not  have  been  a  "get-rich-quick"  busi- 
ness, but  a  clean  investment,  and  justice  would  have 
been   done  to  all. 

The  Independent  people  have  reduced  the  rate  of 
telephone  service,  and  by  so  dong  the  telephone  has 
come  into  general  use  and  become  a  pul>lic  necessity 
in  place  of  a  public  luxury.  True,  it  has  cost  much 
money,  and  I  have  this  faith  in  the  people,  that 
they  will  stand  by  the  company  which  has  served 
them  best. 

Discussion. 

This  paper  was  quite  freely  discussed  by  J.  B. 
Ware  of  Detroit,  C.  F.  Bennett  of  Waterloo,  Dr. 
Herr.  E.  M.  Coleman  of  Louisville  and  others,  most 
of  the  speakers  taking  issue  with  the  author  of  the 
paper  on  the  percentage  of  depreciation  suggested, 
asserting  that  it  should  be  three  per  cent,  rather 
than  five  per  cent.,  as  stated. 

Mr.  Conklin  mo\'ed  the  adoption  of  the  following 
resolution :  "Resolved.  That  it  be  the  sense  of  this 
convention  that  the  depreciation  in  a  well-constructed 
and  well-engineered  telephone  plant  should  not  ex- 
ceed five  per  cent,  per  annum."  This  resolution  was 
seconded  and  adopted. 


Independent  Toll-line   Connection   with 
Chicago. 

Commenting  on  the  formation  of  the  Interstate 
Independent  Telephone  association  in  Chicago  last 
week,  Mr.  S.  P.  Sheerin,  the  well-known  president 
of  the  New  Long-distance  Telephone  company  of 
Indianapolis,  said:  "The  Independent  people  have 
learned  the  value  of  frequent  conferences.  We  have 
to  get  together  often  to  keep  track  of  the  great  de- 
velopment of  the  business."  Mr.  Sheerin  added  that 
the  Independents  are  anxious  to  get  into  Chicago. 
"Chicago  will  be  of  great  benefit  to  the  entire  In- 
dependent telephone  movement,  and  we  hope  to  con- 
vince the  people  of  Chicago  that  they  need  all  the 
avenues  of  telephone  communication  that  they  can 
get.  Speaking  for  myself,  I  do  not  think  we  ought 
to  wait  longer  for  the  completion  of  an  Independent 
telephone  plant  in  Chicago,  but  should  solicit  the 
privilege  of  putting  in  at  least  1,000  toll  stations  in 
the  hotels,  public  buildings  and  large  office  buildings 
in  the  center  of  the  city.  This,  with  the  permission 
of  the  authorities,  could  be  done  very  promptly  and 
would  be  of  great  advantage,  both  to  the  city  and 
the  patrons  of  Independent  telephones  everywhere." 


EXTENSIONS   AND   IMPROVEMENTS. 

A  long-distance  telephone  system  is  now  in  suc- 
cessful operation  from  Nome  as  far  as  Soloman 
City,  below  Port  Safety.  A.  E.  Boyd,  the  manager 
of  the  company,  states  that  in  a  short  time  Nome 
will  also  be  connected  with  Bluff. 

The  New  England  Telephone  and  Telegraph  com- 
pany is  planning  for  larger  quarters  for  its  Jamaica 
Plain  exchange  and  the  erection  of  a  large  building 
at  Forest  Hills  to  serve  as  a  main  exchange  for 
West  Roxbury.    Both  these  places  are  in  Boston. 

The  Minnesota  Central  Telephone  company  of 
Willmar,  Minn.,  states  that  it  is  about  to  expend 
$100,000  in  betterments.  All  new  construction  will 
lie  of  the  best.  The  company  has  24  exchanges  and 
about  2,100  miles  of  toll  line.  After  November  1st 
next   the   latter    will   be  practically   all   copper. 

The  Island  Telephone  and  Telegraph  company  of 
North  YaTvima,  Wash.,  will  soon  connect  the  Sound 
country  via  Yakima  Valley  and  Eastern  Washington. 
Only  40  miles  of  line  remain  to  make  the  connec- 
tion. The  break  in  the  system  is  between  Pasco 
and  Prosser,  and  when  it  is  complete  Eastern  Ore- 
gon, Eastern  Washington  and  parts  of  Idaho  will  be 
connected.  A  new  loop  will  also  be  built  over  the 
Cascade  range  at    Stampede  Pass. 


TELEPHONE  MEN. 


Mr.  John  I.  Sahin,  president  of  the  Chicago  Tele- 
phone company,  the  Central  Union  Telephone  coin- 
pany  and  the  Pacific  States  Telegraph  and  Telephone 
company,  has,  in  addition  to  his  other  offices,  been 
appointed  president  of  the  Cleveland  Telephone 
^jiipany. 

Garrison  Babcock  has  resigned  his  position  as 
general  manager  of  the  Wood  Comity  Telephone 
company  of  Grand  Rapids,  Wis.,  and  will  enter  the 
employment  of  the  Slromberg-Carlson  Manufac- 
turing company  in  Chicago.  Mr.  Babcock  is  said 
to  be  a  thoroughly  reliable  telephone  engineer. 


April  19,   1902 

Telephone  News  from  the  Northwest. 

A  line  is  being  constructed  from  Harvey  to  Portal, 
N.  D. 

A    line    is   projected    from    Minocqua.    Wis.,    to 
Rhinelander,    \-ia    \\'oodrLiff    and    Tomahawk    Lake. 

The  strike  of  the  electricians  of  the  Twin  City 
Telephone  company  in  Minneapolis  and  St.  Paul  has 
been  settled  by  the  company  granting  an  increase 
in  w-ages. 

The  Central  Minnesota  Telephone  company  of 
Willmar,  Minn.,  has  filed  amended  articles  of  in- 
corporation, whereby  its  capital  stock  is  increased 
to   $575,000. 

The  Twin  City  Telephone  company  has  moved  its 
general  offices  in  St.  Paul  into  the  handsome  new 
building  at  Eighth  and  i\linnesota  streets.  The  op- 
erating force  will  soon  be  transferred  to  the  new 
building. 

The  rate  on  residence  telephones  at  Wausau,  Wis., 
has  been  advanced  from  75  cents  to  $i  per  month. 
\\  ith  a  meter  attachment,  a  service  of  100  calls  a 
month  can  be  secured  for  the  old  price,  but  the 
subscriber  must  pa}'  the  cost  of  the  meter.  The 
company  will  gradually  change  from  the'  McClure 
to  a  full-metallic  circuit. 

.\n  Independent  telephone  exchange  for  Stillwater, 
Minn.,  is  projected.  Connections  would  be  made 
with  the  Twin  City  Telephone  company  in  St.  Paul 
and  Minneapolis. 

A  local  exchange  for  Henning,  Minn.,  is  pro- 
jected. 

The  North  Dakota  Telephone  company  has  bought 
the  line  from  Mayville  to  Hatton,    N.    D. 

The  Oshkosh  Telephone  company  has  filed  an  ap- 
plication at  Oshkosh,  Wis.,  for  a  local  franchise. 
If  granted,  a  company  will  be  organized,  with  a 
capital  of  $150,000,  and  a  system  with  underground 
wires  through  the  business  section  will  be  installed. 

An  automatic  system  is  projected  at  Milnor,  N.  D., 
b}'   B.   Ranum. 

The  Twin  City  Telephone  company  will  establish 
a  local  exchange  at  Excelsior.  Minn.,  and  will  build 
a  system  sufficient  to  meet  the  needs  of  the  region 
about  Lake  Minnetonka. 

The  Lakefield  Telephone  company  has  bought  the 
Fairmont  Telephone  company's  line  in  Lakefield, 
Minn.,  and  will  enlarge  it  into  a  complete  local  ex- 
change. 

The  Bu.xton,  Reynolds,  Bellmont  and  Climax 
Telephone  company  has  been  formed  at  Buxton, 
N.  D.,  with  a  capital   stock  of  $10,000. 

The  Citizens'  Telephone  company  of  Mankato, 
Minn.,  has  ordered  a  new  switchboard,  to  cost  $7,000, 
from  the  Stromberg-Carlson  Telephone  Manufac- 
turing   company  of   Chicago. 

The  use  of  the  telephone  in  connection  with  spe- 
='l-delivery  letters  to  the  Minneapolis  postoffice  is 
in  great  favor.     There  are  about  175  to  180  calls  a 
month. 

L.  L.  iloffett  has  acquired  the  Vail-Robbins  in- 
terests in  the  jNIontana  and  Wyoming  Telephone 
company,  running  from  Billings,  Mont.,  south.  The 
system  is 'to  be  improved  and  extended. 

The  Pacific  States  Telephone  and  Telegraph  com- 
pany will  double  the  size  of  its  central  building  at 
Spokane,  Wash.,  and  will  install  a  multiple  express 
switchboard. 

The  Pacific  States  Telephone  and  Telegraph  com- 
pany- plans  to  place  its  ^^'ires  at  Walla  Walla,  Wash., 
underground. 

The  Inland  Telephone  and  Telegraph  company 
is  arranging  for  long-distance  service  between  Pound 
Sonnd  and  Eastern  Washington. 

The  Wever  Telephone  company  of  Wever.  Iowa, 
has  been  incorporated,  with  $1,000  capital  stock. 

The  Eldora  Mutual  Telephone  company  was 
granted  a  local  franchise  at  the  late  election  in  El- 
dora,   Iowa. 

A  local  exchange  is  soon  to  be  established  for 
^lonroe.   Iowa. 

The  E.  H.  Martin  Telephone  company  of  Webster 
City,  Iowa,  is  constructing  a  copper  circuit  from 
Webster  City  to  Story  City.  The  Boone  Telephone 
company  will  continue  the  line  from  that  point  to 
Des  Moines. 

The  Hawkeye  Telephone  company  has  been 
granted  a  franchise  for  a  local  exchange  for  Lori- 
mor,   Iowa. 

W.  A.  Wells  has  been  granted  a  franchise  for  a 
local  exchange  for  Woodward,  Iowa. 

It  is  rumored  at  Des  Moines  that  a  combination 
of  the  Independent  telephone  companies  of  Iowa  is 
in  contemplation.  A  consolidation  of  the  500  lines 
would  give  a  toll  system  covering  the  state  very 
thoroughly. 

The  Delaware  Count;'  Clowa)  Telephone  company 
and  the  Hopkinton  Telephone  company  have  com- 
bined interests  and  will  continue  under  the  title  of 
the   former   company.  R. 


Indiana  Telephone  Items. 

Franchises  have  been  granted  for  the  use  of  streets 
and  public  highways  to  the  Yeoman  Co-operative 
Telephone  company  of  Yeoman,  Carroll  County,  and 
the  People's  Telephone  company  of  Mulberry,  Tip- 
pecanoe County. 

The  following  telephone  companies  have  been  re- 
cently incorporated :  The  Carrollton  Telephone 
company  of  Hancock  County,  with  capital  stock  of 
S9.000 ;  the  Cumberland  Telephone  company  of  Cum- 
berland, Marion  County,  with  capital  stock  of  $10,- 
000;  the  Citizens'  Telephone  companv  of  Clay  and 
\'i.go  counties,  with   capital  stock  of  $650. 

The  situation  at  Evansville  is  growing  interesting. 


WESTERN    ELECTRICIAN 

Tlie  report  of  the  committee  is  favorable  to  the 
mayor's  scheme.  By  the  terms  of  the  franchise 
drawn  bj'  the  city  attorney,  and  which  was  pre- 
sented to  the  Board  of  Public  Works  on  Saturday, 
Mayor  Covert  is  made  the  controlling  figure  in 
the  company.  According  to  the  franchise,  which 
the  committee  has  commended,  the  mayor  has  the 
right  to  name  the  .seven  directors  of  the  company. 
It  is  said  the  men  appointed  will  be  kept  at  the  head 
ofthe  company  until  the  expiration  of  his  term  of 
office,  three  years  hence.  The  mayor  is  made  the 
agent  of  the  city  and  has  the  power  to  vote  the  com- 
mon stock  of  $200,000.  The  only  restriction  placed 
on  the  mayor  is  that,  of  the  directors  selected  by 
him.  three  are  to  be  nominated  by  the  preferred 
stockholders  and  are  to  be  chosen  without  regard 
to  their  politics,  while  the  four  directors  selected 
directly  by  the  mayor  are  to  be  chosen,  two  from 
each  of  the  dominant  political  parties.  The  manage- 
ment of  the  plant  will  be  taken  entirely  out  of  the 
hands  of  the  council,  and  the  entire  control  given 
over  to  Mayor  Covert  during  his  term  of  office.  The 
mayor  is  being  commended  for  proceeding  cautiously 
in  the  formation  of  a  municipal  telephone  plant,  but 
perhaps  the  greatest  obstacle  has  not  yet  been  over- 
come. There  is  a  doubt  as  to  the  city's  power  to 
terminate  the  occupancy  of  the  present  company,  and 
as  to  the  possibility  of  connecting  a  new  municipal 
system  with  the  outside  wor4d.  F. 
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Lambert  Schmidt  Products. 


Southern  Telephone  Developments. 

A  new  telephone  line  between  Whiteville  and  Wil- 
mington.   N.    C,   is   being  projected. 

An  efi^ort  is  reported  for  establishing  telephone 
lines  through  Bertie  County,  N.  C.  At  present  a 
line    extends   from  Windsor  to  Ahoskie,    N.   C. 

The  Interstate  Telephone  company  is  interested  in 
a  line  to  Lumberton,  N.  C,  to  connect  with  a  large 
part  of  the  state  already  covered.  People  along  the 
line  are  said  to  prefer  the  construction  of  the  line 
by   a   joint-stock    company. 

The  report  that  the  Bell  Telephone  company  of 
Elizabeth  City,  N.  C,  purchased  the  local  telephone 
line   is   an    error. 

At  a  recent  meeting  of  the  Business  Men's  asso- 
ciation, held  at  Fredericksburg,  Va..  the  proposed 
telephone  line  to  Tapoahannock  was  discussed  and 
a  committee  appointed  to  canvass  the  city  for  sub- 
scriptions  to   the   stock.  L. 


Telephone     Manufacturers'     Organiza- 
tion. 

In  response  to  a  call  issued  a  few  days  a.go  by 
James  E.  Keelyn  of.  the  Keelyn  Telephone  Manu- 
facturing company,  a  meeting  was  held  at  the  Ox- 
ford Hotel,  in  Chicago,  on  April  i6th,  for  the  pur- 
pose of  organizing  an  association  of  the  Independent 
telephone  manufacturers  of  the  United  States.  The 
meeting  was  well  attended  and  a  harmonious  session 
was  held.  The  prime  object  of  the  organization  is 
to  promote  a  feeling  of  good  fellowship  among  the 
manufacturers,  although  many  questions  will  be  dis- 
cussed at  the  meetings  which  will  be  of  importance 
to  the  trade. 

Mr.  Keelyn  presided  at  the  meeting,  and,  on  mo- 
tion, was  made  chairman  of  a  committee  consisting 
of  himself,  F.  G.  Jones,  L.  G.  Bowman,  G.  A.  Briggs 
and  W.  L.  Procunier,  appointed  to  draw  up  a  con- 
stitution and  by-laws  and  perfect  the  organization 
of  the  association.  This  committee  will  report  on 
the  first  Tuesday  in  May.  The  place  at  which  the  next 
meeting  will  be  held  has  not  been  named. 


Chicago  Telephone  Situation. 

Although  there  are  certain  operating-expense  fig- 
ures that  the  Chicago  Telephone  company  asserts 
that  it  cannot  give  to  the  special  council  committee 
which  is  attempting  to  readjust  telephone  rates, 
enough  figures  have  been  promised  to  enable  the 
committee  to  get  close  to  the  actual  cost  of  main- 
taining and  operating  the  different  classes  of  tele- 
phones. Unless  the  other  data  are  forthcoming  and 
unless  the  committee  and  the  telephone  company 
can  come  to  a  satisfactory  agreement,  the  committee 
will  recommend  to  the  council  a  set  scale  of  rates 
according  to  the  figures  now  in  its  possession.  It 
is  considered  possible  that  the  telephone  company 
may  accept  the  committee's  schedule,  which,  it  is 
said,  will  be  equitable,  as  a  12-year  extension  to 
the  telephone  franchise,  which  now  has  seven  years 
to  run,   is    contemplated. 


GENERAL  TELEPHONE  NEWS. 

The  Cumberland  Telephone  company  of  Cumber- 
land, Ind.,  has  been  incorporated,  with  $10,000  cap- 
ital stock. 

The  Roberts  Telephone  and  Electric  company  of 
Abilene,  Texas,  has  been  incorporated,  with  $50,000 
capital   stock,   by   C.  W.   Roberts   and  others. 

It  is  announced  that  the  bankers'  committee  in 
charge  of  the  Everett-Moore  affairs  has  about  con- 
cluded arrangements  for  the  sale  of  the  Dayton  Tele- 
phone company  and  2,000  shares  of  stock  in  the 
Citizens'  Telephone  company  at  Columbus.  The 
orice  at  which  the  Dayton  property  is  to  be  sold  is 
$go,ooo,  but.  when  completed,  it  will  cost  about  $600,- 
000.  Considerable  money  may  be  spent  on  the  Co- 
lumbus plant  soon  to  enlarge  its  capacity. 


The  Lambert  Schmidt  Telephone  Manufacturing 
company,  395  Broadway,  New  York  city,  manufac- 
tures telephones  and  switchboards  for  every  purpose, 
from  warehouse  systems  to  complete  common-bat- 
tery, multiple-exchange  systems.  It  has  now  under 
way  a  soo-capacity,  multiple  switchboard,  common- 
battery  type,  with  lamp  signals  and  telephones  for 
the  Manhattan  Railway  company.  New  York  city. 
These  telephones  are  to  be  located  at  the  stations 
and  offices  along  the  road.  It  is  said  that  many  of 
the  instruments  will  be  placed  fully  10  miles  from 
the  exchange  center  and  will  average  2.000  calls  per 
day.  The  board  will  be  divided  up  into  six  op- 
erators' positions  in  order  to  carry  the  exceptionally 
lieavy  traffic. 

The  United  States  Army,  through  its  Signal  Corps, 
has  recognized  the  efficiency  of  the  Lambert  Schmidt 
goods,  and  during  the  last  two  years  has  favored 
the  company  with  orders  for  a  large  quantity  of 
telephones  and  several  hundred  switchboards,  all 
being  of  its  special  portable  army  type.  These  in- 
struments are  in  use  in  many  of  the  fortifications 
in  this  country  and  in  Porto  Rico  and  the  Philip- 
pines. In  a  hot  and  damp  climate,  such  as  the 
Philippines,  the  apparatus  is  laboring  under  severe 
conditions,  but,  it  is  said,  the  Signal  Corps  has  yet 
to  make   the  first   criticism   against   the  service. 

The  Lambert  Schmidt  company  has  had  on  the 
market  for  some  time  such  specialties  as  its  cordless 
adjustable  telephone  arm  and  improved  double-pole 


LAMBERT    SCHMIDT     INIERCOMMUNICATIKG   WALL 
TELEPHONE. 

receiver,  and  its  sales  are  increasing  rapidly.  In 
the  interior  line  the  company  says  its  automatic 
reset  intercommunicating  telephones,  such  as  shown 
in  the  accompanying  cut,  are  being  taken  up  by 
jobbers  and  contractors  in  many  cities  in  the  coun- 
try.^ It  is  now  making  these  instruments  for  ca- 
pacity of  20  connections,  and  has  made  installations 
in  the  Waldorf-Astoria,  Majestic,  Manhattan.  Chel- 
sea, Sherry's,  University  Club,  New  York  Yacht 
Club,  Union  Club,  etc.  The  Lambert  Schmidt  com- 
pany believes  that  a  manufacturer  should  be  in  posi- 
tion to  supply  any  customer  with  whatever  type  of 
telephone  he  may  want,  only  reserving  the  right  that 
quality  of  apparatus  should  not  be  sacrificed.  All 
its  apparatus  is  built  on  solid  and  substantial  lines, 
and  with  a  finish  that  is  said  to  have  called  forth 
universal    admiration. 


MANUFACTURERS    AND    DEALERS. 

William  J.  Murdock  &  Co.,  Chelsea,  Mass.,  manu- 
facturers of  the  "solid"  telephone  receivers,  announce 
that  they  will  open  a  Chicago  office  on  or  al^out  May 
1st,  with  V.  A.  Mayer  as  their  representative. 

Among  the  large  orders  recently  secured  by  John 
H.  Fowler,  the  well-known  cedar-pole  dealer  of 
Chicago,  was  one  from  the  Frontier  Telephone  com- 
pany of  Buffalo,  N.  Y.,  for  the  poles  needed  in  con- 
structing its  lines.  The  poles  called  for  in  this 
contract  are  exceptionally  long  ones,  and  the  amount 
of  money  involved   is  considerable. 


A  20-year  extension  of  franchise  has  been  granted 
to  the  Macon  County  Telephone  company  of  De- 
catur, III.,  with  the  provision  that  the  wires  in 
the  business  district  be  placed  underground.  The 
underground  work  now  contemplated  will  consist  of 
the  laying  of  about  30,000   duct   feet. 
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Stow  Multi-speed  Motor. 

The  new  type  of  four-pole,  multi-speed  motor,  il- 
lustrated herewith,  is  said  to  combine  all  the  ad- 
vantages of  the  ordinary  multipolar  motor,  with  the 
added  advantage  of  an  operative  speed  range  of 
too  to  150  per  cent,  from  minimum  speed,  the  per- 
centage of  speed  variation  increasing  with  the  size 
of  the  machine.  The  armature  rotates  in  a  balanced 
magnetic  field  under  all  conditions  of  speed,  this 
magnetic  balance  being  secured  by  a  simultaneoiis 
radial  adjustment  of  the  four  "plungers"  by  means 
of  bevel  gearing,  a  hand  wheel,  by  which  the 
plungers  are  moved,  being  located  conveniently  at 
tiie  top  of  the  machine. 

The  design  of  the  pole-pieces  and  the  selection 
of  gearing  is  such  that  no  great  effort  is  required 
at  the  hand  wheel  in  order  to  move  the  plungers 
against  the  tractive  power  of  the  field  magnets.  As 
the  gears  are  small,  and  the  gear  rods  lie  close  to 
the  frame  of  the  motor,  this  mechanistn  does  not 
detract  from  the  otherwise  symmetrical  and  pleasing 
design  of  the  machine. 

In  common  with  other  well-designed  multipolar 
machines,  the  various  parts  of  the  motor  are  ar- 
ranged very  compactly,  and  the  design  secures  a 
substantially  reduced  weight  at  a  given  speed  over 
the  bipolar  form.  The  base  of  the  motor  is  cast 
integral  with  the  frame,  and  is  provided  with  V-slots 
at  each  of  the  corners,  the  rails  being  adapted  to 
fit  within  these  slots. 

While  the  cut  shows  an  open-type  machine,  the 
design  is  such  that  if  an  enclosed  motor  is  desired 
the  armature-supporting  brackets  mav  be  removed 
and  the  ends  of  the  frame  finished  so  as  to  receive 


and  connections   remaining  unchanged  through   the 
entire  range  of  speed. 

The  machine  illustrated  represents  a  type  which 
is  being  built  in  sizes  of  five  horsepower  up  to  25 
horsepower.  For  sizes  above  25  horsepower  auto- 
matic means  can  be  furnished  for  varying  the  speed. 
The  manufacturer,  the  Stow  Manufacturing  com- 
pany of  Binghamton,  N.  Y.,  states  that  the  special 
advantages  offered  by  these  motors  are  obtained 
W'ithout  the  sacrifice  of  any  advantageous  feature 
possessed  by  other  machines  of  ordinary  type,  the 
efficiency  being  in  every  case  fully  up  to  the  standard 
of  first-class  modern  practice. 


The  Adams  Secondary  Generator. 

The  Western  Electrical  Supply  company  of  St. 
Louis  is  putting  on  the  market  a  little  device  which, 
it  says,  for  nearly  all  the  purposes  for  which  pri- 
mary cells  are  available,  will  be  found  to  be  superior 
to  such  batteries,  not  only  in  regard  to  the  matter 
of  cleanliness,  but  particularly  from  its  capacity  for 
handling  heavy  w'ork  continuously  without  running 
down  and  subjecting  the  service  to  occasional  in- 
terruption. 

The  principle  of  the  device  is  essentially  that  of 
a  step-down  transformer,  but  with  numerous  modi- 
fications in  construction,  to  render  it  particularly 
available  for  the  purpose  intended  and  suitable  for 
the  displacement  of  the  numerous  forms  of  primary 
batteries  in  all  localities  where  a  24-hour,  alternat- 
ing-current electric-light  service  is  maintained.  The 
No.  I  machine  is  said  to  be  sufficient  to  handle  the 
entire   electric-bell    and   annunciator   system   of   the 


Telegraphy  as  a  Vocation.' 

Bv   E.  J.   Nally. 

The  office  of  a  conmiercial  telegraph  company  is 
to-day  the  biggest,  and,  I  believe,  the  best  training 
school  for  active  business  life  open  to  a  self-support- 
ing boy  or  young  man.  It  is  the  widest  and  most 
direct  "open  door"  to  commercial  opportunity  that 
a  bright  lad  can  hope  to  enter.  To  be  sure,  it  is 
a  rough-and-ready  school,  but  this  must  be  classed 
among  its  advantages,  for  it  helps  to  make  prompt, 
practical,  pushing  men — quick  of  wit  and  nimble 
of  limb. 

These  assertions  rhay  seem  sweeping,  but  they 
are  easily  capable  of  proof.  In  fact,  they  are  proved 
a  hundred  times  in  every  business  day  of  the  year. 
Only  one  qualification  need  be  made  to  the  state- 
ment that  commercial  telegraphy  is  the  most  fruitful 
and  efficient  drill-ground  for  service  in  the  business 
world.  This  is,  that  the  messenger  boy  be  consid- 
ered part  and  parcel  of  the  telegraphic  service — 
and  he  is  a  most  vital  and  important  part  thereof. 
Properly,  he  should  be  regarded  as  a  potential  op- 
erator— a  telegrapher  in  embryo.  The  fact  that 
only  a  small  percentage  of  the  messenger  boys  mas- 
ter the  mysteries  of  the  key  and  sounder  does  not 
vitiate  this  view  of  the  case,  for  it  still  holds  that 
from  their  ranks  comes  the  main  body  of  recruits 
for  the  army  of  skilled  operators. 

I  do  not  hesitate  to  say  a  boy  who  must  make 
his  own  way  and  find  his  niche  in  the  rough-and- 
tumble  of  business  strife  cannot  do  better  than 
begin  as  a  messenger  boy.  Counsel  of  this  kind 
should  not  be  offered  on  a  slight  basis  or  without 
the  most  serious  consideration  resting  upon  years 
of  practical  experience.  In  this  case  it  is  the  result 
of  more  than  a  quarter  of  a  century  of  continuous 
service  in  the  telegraphic  field,  beginning  with  the 
messenger  boy's  bench  and  including  the  official 
desk — including  practically  all  the  progressive  sta- 
tions from  the  elemental  one  to  that  of  executive 
official. 

As  for  the  messenger  boy — the  familiar  butt  of  the 


STOW    MULTI-SPEED    MOTOR. 

suitable  enclosing  heads,  in  the  center  of  which  the 
armature  bearings  are  arranged. 

The  six-horsepower  machine,  shown  in  the  cut,  is 
designed  for  a  minimum  speed  of  700  revolutions 
per  minute,  the  maximum  speed  being  1,500  revolu- 
tions, giving  a  total  speed  variation  of  115  per  cent., 
at  any  speed  between  which  limits  the  machine  de- 
velops its  full  rated  horsepower,  with  an  efficiency 
of  only  two  per  cent,  less  at  its  maximum  than 
at    its  minimum   speed. 

The  construction  of  the  pole-piece  and  plunger 
of  the  multipolar  motor  is  similar  to  that  used  in 
the  bipolar  form,  the  field  strength,  and,  conse- 
quently, the  armature  speed,  being  varied  in  accord- 
ance with  the  position  occupied  by  the  pole-piece 
cores  or  "plungers."  When  a  plunger  is  adjusted 
so  that  its  inner  end  comes  in  contact  with  the  pole 
shoe,  the  magnetic  circuit  is  most  complete,  and  of 
minimum  reluctance,  and,  since  the  magnetomotive 
force  of  the  field  coil  remains  constant,  the  volume 
of  magnetic  flux  becomes  a  maximum  and  the  speed 
minimum,  or  normal.  As  the  plimger  is  being  drawn 
away  from  contact  with  the  pole  shoe  a  column  of 
air  is  interposed,  which  gradually  increases  the  re- 
luctance of  the  magnetic  circuit  as  long  as  the 
plunger  continues  to  be  withdrawn.  When  the 
plunger  reaches  the  limit  of  its  outward  motion,  the 
reluctance  of  the  magnetic  circuit,  and  hence  the 
speed,   becomes   maximum. 

In  the  construction  of  the  Stow  multi-speed  mo- 
tors the  design  of  the  pole-piece  and  plunger  is 
such  that  as  the  volume  of  effective  magnetism  is 
diminished  by  the  outward  movement  of  the  plunger, 
tile  remaining  magnetic  flux  is  forced  more  and 
more  in  the  direction  of  the  pole-tips,  thus  furnish- 
ing a  magnetic  fringe  at  all  times  of  sufficient  in- 
tensity  to   insure    sparkless   commutation. 

As  the  speed  regulation  is  effected  solely  by  vary- 
ing the  reluctance  of  the  magnetic  circuits,  no  con- 
troller or  rheostat  or  resistance  of  any  kind  is  used 
in  the  regulation  of  the  speed,  all  electrical  circuits 


modern  office  or  fiat  building.  Consuming,  as  it  does, 
about  one  watt  of  electrical  energy  in  the  7,200- 
alternation  type,  and  about  three-fourths  of  one  watt 
on  a  133-cycle  circuit,  for  continual  operation,  the 
running  expense  becomes  nearly  a  negligible  quan- 
tity, from  the  mere  fact  that  no  recording  wattmeter 
in  service  is  capable  of  starting,  or  of  maintaining 
its  rotary  motion  after  once  being  started,  on  a 
load  of  this  magnitude. 

The  No.  2  machine,  of  twice  the  capacity  of  the 
No.  I,  is  designed  for  use  on  heavy  electric  door- 
opener,  annunciator,  burglar-alarm,  gas-lighter  sys- 
tems, and  for  small  power  purposes,  such  as  sup- 
plying the  necessary  current  for  operating  small,  di- 
rect-current toy  motors,  etc.  These  machines  have 
a  loss  of  from  iVi  to  i^  watts,  leaving  little  to  be 
desired  in  the  matter  of  efficiency.  For  heavy  duty 
they  are  said  not  to  be  equaled  by  any  form  of 
primary  battery,  either  in  regard  to  general  con- 
venience or  low  cost  of  maintenance. 

The  magnetic  current  is  so  proportioned  as  to 
provide  for  a  predetermined  limit,  being  automatic- 
ally set  for  the  maximum  secondary  load,  the  C'R 
loss  at  this  point  being  kept  well  within  the  allow- 
able limit.  This,  it  is  said,  makes  overheating, 
under  even  the  most  severe  short-circuit  conditions, 
absolutely  impossible,  and  at  the  same  time  prevents 
all  chance  of  dangerous  heating  in  the  wiring  and 
liability  of  fire  from  the  same,  as  a  result  of  any 
short-circuit   conditions   in  the   secondary  circuits. 

Annunciators,  door  openers,  and,  in  general,  all 
devices  having  a  large  number  of  turns  in  the  wires, 
and,  consequently,  considerable  impedance  in  the 
windings  usually  require  on  alternating  current 
somewhat  higher  pressures  for  their  operation  than 
is  preferable  for  use  with  bells,  and  to  meet  this 
requirement  each  of  these  machines  is  built  to 
supply  three  secondary  pressures,  the  load  being 
taken  in  any  proportions  from  the  various  termi- 
nals. _  The  machines  are  fireproof  and  are  said  to 
meet  in  every  way  the  underwriters'  approval. 


ADAMS   SECONDARY   GENERATOR. 

newspaper  paragrapher  and  the  cartoonist,  who  de- 
light to  portray  him  as  the  type  of  slow-going  ineffi- 
ciency— I  am  free  to  confess  that  I  never  cease  to 
marvel  at  the  promptness,  courtesy,  energy  and  devo- 
tion uniformly  displayed  by  this  tireless  little  runner 
of  the  world's  business  errands.  Familiarity  with  the 
conditions  which  surround  his  daily  life  only  deepens 
the  conviction  that  he  discharges  his  exacting  duties 
with  a  faithfulness  and  efficiency  that  would  raise  the 
standard  of  fidelity,  energy  and  promptness  were 
the  average  services  of  the  adult  workers  in  the 
business  world  up  to  the  pace  which  this  small 
hustler  sets. 

Why  do  business  men  so  generally  appeal  to  the 
officials  of  the  commercial  telegraph  companies  for 
boys  to  fill  their  lesser  positions?  This  is  a  fair  and 
natural  question.  Answered  in  fewest  words:  Be- 
cause the  service  of  the  messenger  boy  is  of  a  kind 
which  sharpens  his  wits,  focuses  his  observation, 
bi-oadens  his  view,  fires  his  energies,  fortifies  his 
resourcefulness,  and  inspires  him  with  a  sense  of 
exacting  responsibility. 

A  change  conies  over  a  boy  the  moment  his  first 
message  is  placed  in  his  hand.  Intuitively  he  re- 
alizes, at  that  instant,  that  he  is  intrusted  with  a 
genuine  and  grave  responsibility.  Fie  seems  to  feel 
a  touch  of  the  subtle  magnetic  current — the  soul 
of  telegraphy ! — and  grasps  the  vital,  energizinsr  re- 
alization that  time  is  the  essence  of  things.  There 
is  a  brightening  of  the  eye,  a  quickening  of  the  step 
and  a  general  awakening  of  the  senses.  One  of 
the  most  important  and  interesting  figures  in  the 
world  is  a  boy  in  a  new  uniform,  and  with  his  first 
telegraph  message  in  his  hand  I  Nor  is  this  atti- 
tude an  exaggerated  one.  There  is  something  por- 
tentous about  a  telegram.  Each  message  has  a  his- 
tory,   and   the   presumption  is  a   fair  one  that   each 

I.  The  article  of  wh'cli  'his  is  an  abstract  appeared  in  the 
Saturday  Eveninp  Prtsr,  It  is  ronvriehted  (igna)  by  the  Curtis 
Piihiishing  company  of  Philadelphia.  Its  author  is  the  well- 
known  general  superintendent  of  the  Postal  Telegrapb-cabje 
company. 


April  19,   1902 

telegram  plays  an  important  part  in  the  history  of 
a  person,  a  firm,  a  corporation — perhaps  of  a  great 
political  party,  state  or  nation !  Under  the  impul- 
sion of  this  realization  the  spine  of  the  boy  stiffens, 
his  faculties  bestir  themselves  with  new  life,  and 
he  becomes  instinct  and  alert  with  a  livelier  sense 
of   being   than   he   has    ever    before  known. 

\\'hile.  in  time,  the  novelty  of  this  sensation  may 
wear  awaj^  it  gives  place  to  a  confirmed  habit  of 
promptness,  of  facility  to  grasp  the  demands  and 
exactions  of  business  life.  He  learns  that  the  main 
thing  is  to  "deliver  the  message  to  Garcia'' — and 
that  in  the  briefest   time   possible ! 

The  average  business  man  is  seldom  too  busy  to 
notice  the  boy,  and  the  telegraph-messenger  boy  is 
persistently  "bobbing  up"  at  the  elbow  of  the  man 
of  affairs  to  be  noticed.  If  the  lad  is  especially 
bright,  courteous,  alert  and  observing,  the  banker, 
merchant,  commission  man.  manufacturer,  board-of- 
trade  broker,  or  newspaper  editor  instantly  acquires 
a  personal  interest  in  him.  questions  him  concerning 
his  individual  history,  takes  a  record  of  his  number 
and  then  offers  him  employment.  A  large  propor- 
tion of  the  lads  in  this  service  contribute  to  the 
support  of  widowed  mothers  or  other  members  of 
their  families.  They  early  learn  what  it  means  to 
carry  the  burden  of  family  cares.  This  steadies  their 
course  and  gives  seriousness  and  direction  to  their 
character  and  career.  Unless  a  city  messenger  boy 
starts  out  with  an  inborn  fascination  for  telegraphy 
and  a  firm  purpose  to  become  an  operator  he  is 
very  likely,  as  I  have  indicated,  to  take  advantage 
of  opportunities  offered  him  to  engage  in  other  lines 
of  business.  As  a  matter  of  fact,  tlie  greater  por- 
tion of  telegraph  operators  learn  their  art  in  .small 
towns,  where  they  start  in  as  messenger  boys,  and 
w-here  they  are  constantly  within  hearing  of  the 
click  of  the  telegraph  instrument.  Advancement 
quickly  follows  after  the  lad  has  once  mastered  the 
rudiments  of  the  craft.  He  is  next  transferred  to 
another  and  more  responsible  place,  but  if  he  has 
the  true  telegraphic  instinct  he  invariably  gravitates 
to  some  large  city. 

Young  men  can  earn  more  money  in  the  tele- 
graphic profession  than  in  any  other  line  of  effort, 
when  the  years  and  experience  which  they  bring  to 
the  business  are  considered.  In  five  or  six  years, 
for  instance,  a  fair  operator  can  draw  a  larger  salary 
than  he  could  command  in  any  other  calling  after 
the  investment  of  10  or  12  years  of  faithful  ap- 
prenticeship. For  this  reason,  the  telegraphic  serv- 
ice, speaking  from  the  viewpoint  of  the  operator, 
has  enabled  thousands  of  intelligent  and  am- 
bitious young  men  to  earn  a  comfortable 
living  for  themselves  and  their  families,  while 
at  the  same  time  giving  them  leisure  and  op- 
portunity to  pursue  studies  in  other  business  or 
professional  lines.  And  the  nature  of  the  work  it- 
self trains  them  in  the  essential  art  of  intense  ap- 
plication and  gives  them  a  broad  and  comprehensive 
view^  of  almost  every  line  of  commercial  and  pro- 
fessional effort  and  the  methods  of  its  operation. 

While-  the  work  of  the  telegraph  operator  is  ex- 
acting, his  hours  are  short.  What  is  still  more  im- 
portant to  the  young  man  who  wishes  to  support 
himself  by  telegraphic  work  and  at  the  same  time 
to  apply  himself  to  systematic  study  for  a  profes- 
sion, is  that  he  is  usually  able  so  to  arrange  his 
hours  at  the  key  that  his  day  will  be  apportioned  in 
a  manner  to  meet  the  requirements  and  convenience 
of  his  outside   studies. 

There  is  seldom  a  time  when  the  telegraph  official 
in  a  metropolitan  city  cannot  stand  at  the  desk  of 
the  main  operating  room  and  in  a  single  glance  lo- 
cate operators  w-ho  are  representatives  of  the  pro- 
fessions of  dentistr>-,  the  law,  medicine,  the  ministry 
and  electrical  science.  Many  talented  young  men 
draw-ing  good  salaries  as  expert  operators  are  thereby 
enabled  to  gh^e  themselves  thorough  and  extended 
courses  in  art,  music  and  a  multitude  of  the  higher 
and  more  aesthetic  callings.  Once  mastered,  the 
telegraphic  art  is  never  forgotten,  and  the  operator 
W'ho  leaves  the  vocation  w^hich  has  served  as  the 
stepping-stone  to  a  profession  is  always  conscious 
of  the  fact  that,  in  case  of  emergency,  he  can  "fall 
back  on  the  key"  and  at  once  command  a  good 
livelihood. 

It  is  my  conviction  that  no  other  calling  has  been 
so  productive  a  training  school  for  other  lines  of 
business  and  professional  effort  as  has  telegraphy, 
and  that,  among  men  who  have  reached  high  posi- 
tions in  a  w'ide  variety  of  business  and  professional 
fields,  there  are  more  who  can  trace  their  first  ad- 
vancement to  the  training  and  opportunities  gained 
in  telegraphic  service  than  there  are  of  graduates 
from  any  other  "common   school    of  experience." 

The  boy  or  young  man  who  is  ambitious  to  make 
rapid  progress  in  the  profession  of  telegraphy  and 
to  rise  to  a  position  above  that  of  an  expert  oper- 
ator may  do  much  tow-ard  that  end  by  a  judicious 
course  of  reading  and  study.  But  in  going  into  the 
theoretical  side  of  business  he  should  never  allow 
himself  to  forget  that  practice  at  the  key  is  the 
first  consideration,  without  which  he  cannot  obtain 
the  two  fundamental  requisites,  accuracy  and  speed. 


Communication  on  Lake  Michigan. 

A  bill  has  been  reported  from  the  commerce  com- 
mittee at  Washington  by  Representative  Mann,  ap- 
propriating S15.OCO  for  the  construction  of  a  tele- 
graph or  teleohone  line  between  Glen  Haven.  Mich., 
and  South  ilanitou  Island,  in  Lake  Michigan,  and 
also  for  the  establishment  of  storm-warning  stations 
at  those  points.  South  Manitou  harbor  is  the  only 
one  between  the  Straits   of  Mackinac  and  Chicago 
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which  large  vessels  can  safely  enter;  consequently 
large  craft  are  sometimes  held  there  by  storms.  By 
the  establishment  of  a  telegraph  or  telephone  service 
conmiunicatiou  could  be  obtained  with  the  mainland 
and  owners  could  be  informed  of  the  whereabouts 
and  condition  of  their  vessels. 


New  Electric  Controller. 

No  one  design  of  controller  is  adapted  to  all 
varieties  of  service.  With  this  fact  in  view,  the 
Electric  Controller  and  Supply  company  of  Cleve- 
land, Ohio,  has  added  to  its  line  of  manufacture  a 
new  design  of  controller  known  as  the  type-U,  the 
arrangement  and  construction  of  which  particularly 
adapt  them  to  the  control  of  standard  cranes  and 
other  electrically  driven  machinery  which  is  not 
subjected  to  excessive  overload. 

Fig.  I  shows  a  front  view  of  the  type-Ui  con- 
troller. Fig.  2  is  a  rear  view  of  the  slate  face,  show- 
mg  the  resistance  units  and  connections.  It  will 
be  noted  that  all  of  the  work-!ng  parts  of  the  con- 
troller are  carried  by  the  slate  face.  The  frame, 
which  consists  of  a  single  casting,  serves  simply  as 
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port  and  operated  from  the  floor  by  means  of  chains 
or  ropes,  a  powerful  spring  return  is  provided  which 
returns  the  arm  to  the  "off"  position  when  the  ropes 
arc  released. 

Electricity  in  Railroad   Shops. 

Two  important  contracts  for  electrical  apparatus 
for  operating  railroad  shops  have  been  recently 
awarded.  This  apparatus  will  be  installed  in  the 
new  shops  of  the  Union  Pacific  Railroad  company 
at  Omaha,  and  those  of  the  Oregon  Short  Line  Rail- 
road company  at  Pocatello,  Idaho,  and  will  consist 
of  Westmghouse  machines  throughout— engines, 
generators  and  motors.  It  is  proposed  to  adont 
direct-driven  tools  wherever  possible,  as  it  is  be- 
lieved that  under  this  plan  better  results  can  be 
obtained,  everything  considered,  than  through  any 
other  form  of  equipment.  The  plans  for  the  in- 
stallations provide  for  up-to-date  shops  in  every 
particular. 

The  equipment  for  the  Union  Pacific  company's 
shops  at  Omaha  will  contain  two  compound  engines 
directly  connected  to  250-kilowatt,  2So-volt  engine- 
type  generators,  and  one  compound  engine,  directly 
connected  to  a  75-kilowatt,  2so-volt  generator. 
These  engines  are  to  run  non-condensing  under  a 
boiler    pressure   of    150  pounds.     The    contract    also 


Fiout  View.  Fig. 

NEW   ELECTRIC   CONTROLLER. 


Rear  View  of  Slate  Face. 


a  protection  and  support  for  the  working  parts. 
The  removal  of  two  screws  frees  the  face  from 
the  frame  and  permits  ready  inspection  of  all  the 
controller  connections. 

Fig.  3  shows  in  detail  the  construction  of  one  of 
the  resistance  units.  The  core  of  the  unit  is  a  rod 
of  soft  iron,  over  which  is  placed  a  heavy  tube  of 
asbestos.  Caps  are  provided  at  either  end  of  the 
tube  for  receiving  the  ends  of  the  resistance  wind- 
ing, the  cap  at  the  rear  end  of  the  tube  being  of  in- 
sulating material  and  that  at  the  forward  end  being 
of  copper  threaded  onto  the  iron  core.  The  core  is 
extended  beyond  the  copper  cap  and  passes  through 
the  slate  face,  where  it  is  locked  in  position  by  a 
lock  nut  working  in  a  counter-bored  recess.  The 
contact  button,  which  is  drop-forged  from  pure  Lake 
copper,  has  an  octagonal  head,  which  is  grasped  with 
a  wTench  and  screwed  in  place  on  the  end  of  the 
core.  By  this  construction,  it  is  said  that  the  con- 
tact button  can  be  removed  and  replaced  without 
in  any  way  disturbing  the  resistance  unit  or  its 
connections. 

The   iron  core  of  the  unit  performs  three   func- 


covers  21  shop  motors  of  various  sizes,  from  five 
to  25  horsepower.  The  generating  sets  are  to  be 
of  regular  engine-type  construction,  with  bed-plates. 
The  Oregon  Short  Line  contract  covers  two  stand- 
ard engine-type  outfits  for  direct  connection  to  150- 
kilowatt,  2S0-volt  generators  and  one  Junior  engine 
for  direct  connection  to  one  SO-kilowatt  2SO-voIt 
generator.  The  contract  also  covers  I2  shop  motors 
ranging  from  five  to  25  horsepower.  These  engines 
will  operate  non-condensing  under  a  boiler  pressure 
of  100  pounds.  Both  contracts  will  lie  carried  out 
by  Westinghouse,  Church,  Kerr  &  Co. 


FIG.    3.       NEW   ELECTRIC    CONTROLLER. — RESISTANCE 
UNIT. 

tions :  First,  it  carries  the  forward  end  of  the  re- 
sistance winding  to  the  rear  end  of  the  unit,  thus 
bringing  all  connections  to  the  various  units  into 
one  plane ;  second,  it  connects  the  resistance  winding 
to  the  contact  button,  and,  third,  it  forms  the  core 
of  a  powerful  electromagnet,  of  which  the  tiirns  of 
resistance  material  form  the  exciting  winding.  By 
this  construction  each  contact  is  placed  in  a  powerful 
magnetic  field  of  its  own  and  an  efficient  blow-out 
provided. 

A  rather  unique  feature  in  the  construction  of  the 
type-U  controllers  is  that  the  frame  is  finished  with 
four  bosses,  set  90  degrees  apart.  By  altering  the 
position  of  the  two  screws  which  hold  the  face  in 
the  frame,  the  controller  may  be  adapted  to  a  vari- 
ety of  methods  of  support,  maintaining  the  operating 
lever  in  a  vertical  position.  To  give  further  flexi- 
bility, the  handle  is  adapted  to  be  attached  to  the 
operating  lever  in  three  positions,  i.  e..  at  right  angles 
to  it,  on  either  side,  or  screwed  directly  into  the 
end  of  the  lever. 

When  the  controller  is  adapted  to  overhead  sup- 


Street-railway  Problems  in  Chicago. 

An  expert  engineer  will  probably  be  employed  by 
the  committee  on  local  transportation  of  the  Chicago 
City  Council  to  report  on  the  important  traction  prob- 
lems confronting  the  city.  George  C.  Sikes,  the  sec- 
retary of  the  committee,  suggests  these  topics  for 
engineering  investigation : 

A  plan  of  street- car  routes  and  terminals,  especially 
don-n-town,  wbieli  will  meet  in  the  best  manner  the 
need  for  transportation  facilities. 

Whether  the  use  of  the  tunnels  should  be  continued; 
if  so,  whether  their  present  locations  are  the  best 
ones. 

Whether  there  are  any  practical  difficulties  in  the  way 
of  establishing  the  undersround  trolley  in  Chicago,  and. 
if  so,  how  they  can  best  be  overcome;  also  cost  of  such 
a  system. 

Estimates  of  the  actual  value  of  the  physical  prop- 
erty of  the  existing  companies;  what  the  cost  of  neces- 
sary improvements  would  he:  estimates  of  probable  in- 
crease in  traffic  as  a  result  of  better  facilities  and  the 
city's  natural  growth;  estimates  of  cost  of  future  main- 
tenance and  operation,  with  allowances  for  depreciation 
and  an  estimate  of  effect  on  receipts  of  a  universal 
transfer  system. 

Of  the  $15,000  appropriated  for  the  committee's 
work,  about  $10,000  is  available  for  the  engineering 
report.  It  was  recommended  by  the  committee,  al 
its  last  meeting,  that  all  rails  laid  in  improved  streets 
in  the  future  should  be  of  the  grooved  tvpe. 


Copper    Situation. 


At  the  regular  monthly  meeting  of  the  Copper 
Producers'  association,  held  in  New  York  on  April 
rSth,  the  figures  showing  production  and  exports  for 
March  were  given  out.  Production  of  reporting 
mines  in  America  is  placed  at  20,333  tons,  that  of 
non-reporting  mines  at  3,700  tons  and  that  of  re- 
porting European  mines  at  8.789  tons,  or  a  total  of 
33.0I4  tons,  as  against  28.806  tons  last  month  and 
32,201  tons  in  March  last  year.  Exports  for  the 
month  of  March  were  2,097  tons,  against  16.108  tons 
last  month  and  6.818  tons  for  March  in  igor.  For 
the  three  months  ended  March  31st  American  pro- 
duction amounted  to  63,321  tons,  a  decrease  of  3,842 
tons  by  comparison  with  1901  and  exports  amounted 
to  51,226  tons,  an  increase  of  25,955  tons,  compared 
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with  1901.  No  important  variation  in  the  price  of 
copper  has  been  reported  recently.  Lake  being  last 
quoted  at  i2*/4  cents,  electrolytic  at  12^,  and  casting 
at  12  cents. 


CORRESPONDENCE. 


Recent  Developments  in  Electric  Light- 
ing. 

At  the  meeting  of  the  New  York  Electrical  Society 
on  April  3d  Dr.  Max  von  Recklinghausen  gave  an  in- 
teresting lecture  on  "Recent  Developments  of  Electric 
Lighting,  Particularly  in  Reference  to  the  Nernst 
and  Cooper- Hewitt  Vapor  Lamps."  Dr.  Reckling- 
hausen led  his  audience,  by  easy  and  interesting 
stages,  from  some  of  the  more  rudimentary  phe- 
nomena of  artificial  ligliting  to  its  latest  and,  in 
many  respects,  most  wonderful  developments,  and 
showed  how  the  artificial  illuminants  now  in  use 
are  based  on  the  principle  of  the  incandescence  of 
solid  bodies  at  higii  temperatures;  this  being  the 
case  in  gas  as  well  as  in  electric  lighting.  The  hot- 
ter a  body  is  made  the  greater  is  the  percentage 
of  energ>'  given  out  as  light.  Thus,  the  hotter  a 
body  can  be  made,  the  more  economical  it  will  be 
for  the  production  of  light.  Therefore,  the  arc  lamp 
was  tlie  most  efficient  way  for  production  of.  light. 
In  incandescent  lamps  it  is  necessary  to  keep  down 
to  temperatures  of  about  2,700  degrees  Centigrade,  by 
reason  of  the  disintegration  of  the  filament  at  any 
higher    temperature. 

Professor  Ncrnst's  invention  makes  it  practicable 
to  use  ven'  refractory  o.xides,  which  can  be  heated 
to  a  considerably  higher  temperature  than  the  car- 
bon in  the  incandescent  lamp.  The  Nernst  glower 
runs  at  a  temperature  of  probably  3,500  degrees  Cen- 
tigrade, and  is  thus  a  very  economical  light  pro- 
ducer, giving  about  twice  the  light  that  an  incan- 
descent lamp  gives,  and  consuming  the  same  num- 
ber of  watts.  The  Nernst  glowers,  being  non-con- 
ductors at  ordinary  temperature,  have  to  be  heated 
to  about  730  degrees  Centigrade  to  become  good 
enough  conductors  to  carry  current.  Besides  the 
heater,  the  Nernst  lamps  contain  the  cut-out  for 
the  heater  current  and  the  ballast  which  counteracts 
the  decrease  of  resistance  of  the  glower  with  increas- 
ing temperature.  Tlie  Nernst  lamp  is  of  special 
advantage  on  high-voltage  (say  220-volt)  circuits, 
where  incandescent  lamps  are  particularly  unsatis- 
factory. 

In  tiie  arc-lamp  field  the  Bremer  arc  lamp  is  a 
newcomer,  using  composition  carbons  and  giving  an 
extremely  efficient  light  of  a  color  that  has  nothing 
of  the  strange  blue  of  the  arc  lamp. 

The  latest  development  in  the  field  of  electric 
lighting  is  the  Cooper-Hew-itt  lamp,  the  first  high- 
candlepower  illuminant  based  on  the  incandescence 
of  a  vapor  or  gas.  The  Hewitt  mercury-vapor  lamp 
has  a  negative  electrode  made  of  mercury  and  a 
positive  electrode  made  of  iron  or  of  mercury.  The 
lamps  used  by  Dr.  Recklingiiausen  in  illustration 
ran  on  direct  current  of  115  volts,  consuming  2.8 
amperes;  they  gave  about  700  candlepower  each — 
that  is,  about  nine  times  the  efficiency  of  the  in- 
candescent lamp.  They  showed  little  or  no  deteri- 
oration after  being  used  over  Soo  hours.  The  volt- 
age of  the  lamps  is  proportional  to  their  length  under 
otherwise  similar  conditions.  Increase  of  current 
within  certain  limits  will  not  produce  an  increase 
of  voltage.  The  lamps  arc  started  by  means  of  a 
bigli-potential  discharg:e,  which  breaks  down  the 
very  high  initial  starting  resistance  of  the  lainps. 
The  absence  of  red  rays  gives  a  strange  bluish-green 
hue  to  the  light.  This  may  be  counteracted,  to  a 
certain  extent,  by  means  of  fluorescent  reflectors  or 
shades  of  fluorescent  silk,  which  give  out  red  rays 
under  the  influence  of  the  mercury  light.  The  Hew- 
itt lamps  are  extremely  actinic  and  will  therefore 
be  very  valuaable  for  all  photographic  processes.  The 
Hewitt  light  is — strange  as  it  looks  for  the  first  time 
— more  agreeagle  to  the  eye  than  any  other  illumi- 
nant. This  is  confirmed  by  many  people  who  have 
been  using  it  for  reading,  drafting  and  fine  mechan- 
ical work. 

After  mentioning  some  important  points  to  be 
considered  when  comparing  illuminants,  such  as 
their  dififusion.  liygienic  properties,  etc.,  the  speaker 
concluded  by  saying  that  the  keen  competition  in 
the  field  of  lighting  has  worked  to  a  very  great 
extent   to  the  benefit   of  the  general  public. 


New  York  Electrical  Society. 

The  New  York  Electrical  Society  held  a  meeting 
at  the  Lucas  O.  Steinam  annex,  Hebrew  Technical 
Institute,  on  April  3d.  Dr.  Max  von  Recklinghausen 
gave  an  interesting  lecture  on  "Recent  Developments 
in  Electric  Lighting.  Particularly  in  Reference  to 
the  Nernst  and  Cooper-Hcw'itt  Vapor  Lamps."  Be- 
fore the  lecture  the  laboratories  and  other  depart- 
ments of  the  Institute  were  thrown  open  to  the  in- 
spection of  members,  and  the  admirable  equipment 
of  this  progressive  and  efficient  technical  school 
was  examined  with  the  closest  interest.  The  fol- 
lowing-named members  were  elected :  C.  J.  Sweek. 
Albert  Granich,  F.  B.  Sage.  Edward  Cromwell 
Cockey,  Walter  D.  Francis,  Frederick  Pearce,  C. 
August  Harsch,  W.  H.  McCormick.  Byron  W. 
Smith  and  Alfonse  Kaufman  of  New  York;  W.  D. 
Sargent.  Frank  C.  Mason.  Walter  E.  Brown  and 
Fdwin  W.  B'abcock  of  Brooklyn,  N.  Y.:  Richard 
E.  R.  Lubben.  of  Eli;^aheth.  N.  J..  Charles  S.  Dunn 
of  Newark,  N.  J.,  Edward  Kasscl  of  Evergreen, 
L.  I.,  Fred  W.  Lawson  Fullcrton  of  East  Orange, 
N.  J..  George  W.  Williams  and  S.  Marshall  Williams 
of  Jersey  City.  N.  J.,  William  G.  Chamberlain  of 
Cranford,  N.  J. 


New  York  Notes. 

New  York,  April  12. — Mayor  Low  has  made  public 
his  memorandum  of  approval  of  tlie  bill  wliich  per- 
mits the  Pennsylvania  Railroad  company,  through 
the  agency  of  the  Rapid  Transit  Commission,  to 
tunnel  under  the  Borough  of  Manhattan.  The  prin- 
cipal effect  of  the  bill  is  to  transfer  the  preliminary 
negotiations  in  connection  with  tunnel  franchises 
from  the  Board  of  Estimate  and  Apportionment  to 
the  Board  of  Rapid  Transit  Railroad  Commission- 
ers. In  the  opinion  of  the  mayor,  a  board  that  has 
such  duties  as  the  Rapid  Transit  Board  should  be 
appointed  by  the  mayor,  for  a  long  term,  as  its 
experience   and  probity  can   be    relied    upon. 

William  Marconi  sailed  for  England  a  few  days 
ago  on  the  Majestic.  It  is  Mr.  Marconi's  intention 
to  rest  for  some  time  and  he  will  remain  in  England 
about    two    months. 

It  is  stated  here  that  the  American  Elevated  Rail- 
way company,  which  is  the  corporation  that  pro- 
posed to  run  trains  on  an  elevated  plane  at  the  rate 
of  150  miles  an  hour  between  New  York  and  Phil- 
adelphia, has  increased  its  capital  stock  from  $1,000,- 
000  to  $5,000,000.  The  company  proposes  to  con- 
struct an  overhead  road  for  high-rate  speed.  It 
is  said  that  this  company  will  control  the  newly 
acquired  franchise  of  the  Trenton  and  New  Bruns- 
wick Traction  company,  wliich  has  a  straight  line 
between  Trenton  and  New  Brunswick,  the  necessary 
link  for  any  line  to  connect  New  York  and  Phila- 
delphia. 

Last  Tuesday  afternoon  at  two  o  clock  Justice 
Gildersleeve,  in  the  Supreme  Court,  vacated  the  tem- 
porary injunction  granted  by  Justice  Greenbaum  to 
restrain  the  Metropolitan  Street  Railway  company 
from  executing  the  lease  by  which  it  sought  to 
transfer  its  properties  and  franchises  to  the  Inter- 
urban  Street  Railway  company  for  a  period  of  999 
years.  The  decision  vacating  the  injunction  was 
made  in  a  denial  of  the  applicaton  of  Harry  and 
Walter  Content  and  Isidor  Wormser,  Jr.,  for  a 
continuance  of  the  temporary  injunction.  The  Met- 
ropolitan company  has  closed  the  nine  miles  of 
horse-car  lines  running  through  Ninth  avenue  and 
other  adjacent  streets  for  the  purpose  of  substituting 
an  electric  system  over  the  route,  which  will  .give 
a  direct  rapid-transit  route  from  all  the  West  Side 
ferries  to  all  points  of  the  city. 

A  gentleman  familiar  witli  electrical  securities 
states  that  a  stock  dividend  will  be  paid  to  the  share- 
holders of  the  General  Electric  company  amounting 
to  65  2-3  per  cent,  of  their  present  holdings.  The 
cutting  of  this  big  melon  will  be  made  possible  when 
the  stockholders  approve,  at  the  meeting  to  be  held 
at  Sclienectady  on  May  5th,  the  recommendation 
of  the  directors  that  the  company's  stock  be  increased 
by  $19,757,000,  or  to  $45,000,000.  The  stock  divi- 
dend will  reimburse  the  stockholders  for  the  stock 
that  they  gave  up  when  on  August  17,  1S9S,  the  com- 
pany's common  stock  was  reduced  from  $32,161,000 
to  $18,275,000.  A  dividend  of  66  2-3  per  cent,  on 
the  last-stated  amount  would  call  for  $13,885,000 — 
that  is,  it  would  exactly  restore  what  was  given  up. 
Since  the  stock  was  reduced,  however,  there  has 
been  an  increase  in  the  common  stock  to  $24,784,600, 
to  retire  $5,298,000  debenture  bonds  and  the  $2,551,- 
200  preferred  stock  of  the  company,  all  of  which, 
except  a  nominal  amount,  has  been  called  in.  A 
dividend  of  66  2-3  per  cent,  on  the  $24,784,600  com- 
mon  stock  will  call   for  $16,523,066. 

In  connection  with  the  problem  of  substituting 
electric  traction  for  steam  locomotives  in  the  rail- 
way service,  unusual  interest  attaches  to  the  grant 
that  has  been  given  by  the  New  York  railway  com- 
missioners to  the  New  York  and  Port  Chester  Rail- 
way company  to  build  a  four-track  electric  railway 
from  the  Harlem  River  at  Willis  avenue  through 
Fordham,  Mount  Vernon  and  New  Rochelle  to  a 
point  north  of  the  village  of  Port  Chester,  a  distance 
of  21  miles.  The  express  trains  on  this  proposed 
road  will  run  at  the  rate  of  6'4  miles  an  hour  and 
will  make  10  stops  on  the  proposed  line.  The  road 
will  be  constructed  on  a  private  right-of-way,  and 
the  third  rail  will  he  used.  The  plan  of  construc- 
tion is  the  costliest  in  this  country,  including,  as  it 
does.  79  steel  bridges  over  or  under  highways,  and 
five  over  or  under  steam  railways.  M.  L.  G. 


New  England  News. 

Boston,  April  11. — Mayor  Collins  of  this  city  re- 
cently appeared  before  the  legislative  committee  on 
metropolitan  affairs  and  outlined  wdiat  the  city  de- 
sired in  the  way  of  a  subway  under  Washington 
street.  He  .said  that  he  believed  the  great  public 
sentiment  was  embodied  in  the  Board  of  Trade  and 
Public  Franchise  League  bill,  now  under  considera- 
tion. He  said  that  the  people  wanted  a  subway 
built,  owned  and  controlled  liy  the  city,  at  the  city's 
expense,  to  be  leased  at  a  rental  of  not  less  than 
4*/^  per  cent,  of  the  cost  of  construction  ;  that  there 
should  be  no  deep  tunnel  owned  by  a  company  in 
perpetuity ;  that  the  leases  of  existing  subways 
should  be  adjusted  so  that  the  lease  of  the  Wash- 
ington street  subway  should  expire  at  the  same  time, 
not  later  tlian  1927.  and  that  there  .should  be  a  sub- 
way with  four  tracks — two  for  elevated  trains. 
John  P.  Fox  submitted  a  draft  of  a  new  bill  em- 
bodying the  deep-tunnel  idea,  the  subway  to  be  built 
by  the  railway  company  and  owned  by  the  city; 
the  company  to  have  its  use  for  not  more  than  40 
years  in  lieu  of  a  rental,  and  the  company  to  build 


its  own  deep  tunnel — tlie  bill  providing  for  a  per- 
manent transit  commission  which  shall  build  other 
subways,  at  the  request  of  the  company.  The  at- 
torney for  the  Boston  Elevated  Railway  company 
said  that  the  company  had  nothing  to  present  until 
it  knew  what  was  to  be  presented  to  tlie  Legislature. 
Mayor  Collins  advocated  a  referendum  clause  to  any 
bill   that  might  be  passed. 

The  Winchester  Repeating  Arms  company  of  New 
Haven,  Conn.,  is  planning  to  replace  its  steam  power 
with  that  of  electric  motors. 

The  Greenfield  (Mass.)  Electric  Light  and  Power 
company  is  preparing  to  develop  the  waterpower  at 
Stillwater,  N.   Y. 

Owing  to  a  lack  of  funds.  Superintendent  Drohan 
of  the  Boston  Lamp  Department  has  ordered  200 
arc  street  lights  discontinued.  They  are  principally 
located  in  parks. 

I  lie  New  England  Electric  and  Supply  corpora- 
tion has  filed  its  certificate  of  organization  with  the 
Maine  secretary  of  state.  It  was  organized  at  Kit- 
tery,  Maine,  with  a  capital  of  $io,ooo,  nothing  paid 
in.  James  H.  Collins  of  Lowell,  Mass..  is  president, 
and  Horace  Mitchell  of  Kittery,  Maine,  is  treasurer. 

The  following-named  corporations  have  filed  cer- 
tificates of  organization  at  Augusta,  Maine:  The 
American  Electric  Tape  company,  organized  at 
South  Berwick,  Maine,  capital  $2,000,  president, 
Elbridge  G.  S.  Ricker  of  Somerville,  Mass.,  and 
treasurer,  Manasseh  H.  Hustch  of  Boston,  treas- 
urer; the  Heinze  Electric  company,  organized  at 
Portland,  Maine,  capital  $50,000,  $500  paid  in,  But- 
ler Ames  of  Lowell,  Mass.,  president  and  treasurer. 

The  Rhode  Island  Senate  has  passed  the  act  in- 
corporating the  Rhode  Island  company,  composed  of 
the  United  Traction,  the  Narragansett  Electric  Light- 
ing and  the  Providence  Gas  companies,  with  a  cap- 
ital  of  $16,000,000, 

The  Massachusetts  Legislature  has  passed  the  bill 
incorporating  the  Danvers  and  Georgetown  Street 
Railway  company,  and  the  bill  authorizing  the  Con- 
way Electric  Street  Railway  company  to  extend  its 
road  in  the  towns  of  Deerfield  and  Greenfield.  Mass. 

The  Nashua  and  Pepperell  Street  Railway  com- 
pany has  filed  its  articles  of  incorporation  with  the 
secretary  of  state  of  New  Hampshire.  Its  capital 
stock  is  $35,000,  and  it  designs  to  build  an  electric 
railway  from  Nashua,  N.  H.,  to  the  Massachusetts 
state  line. 

The  Massachusetts  Legislature  has  passed  a  bill 
authorizing  the  Lowell,  Acton  and  Maynard  Street 
Railway  company  to  operate  an  electric  railway  in 
the  towns  of  Sudbury  and  Framingham,  Mass. 

The  Massachusetts  railroad  commissioners  have 
prepared  a  bill  permitting  the  Boston  Elevated  Rail- 
way company  to  lease  the  West  Roxbury  lines  of 
the  Old  Colony  Street  Railway  company.  The  bill 
has  been  submitted  to  tlie  legislative  committee  on 
street  railways.  This  is  the  result  of  a  long  fight 
for  a  fare  of  five  cents  within  the  city  limits,  waged 
by  the  residents  of  the  West  Ro.xbury  district.  At 
present  an  extra  fare  is  charged  south  of  Forest  Hills. 

The  Stanley  Electric  Manufacturing  company  of 
Pittsfield,  Mass.,  has  been  awarded  the  contract  for 
the  electrical  equipment  for  the  power  plant  which 
is  being  installed  at  Sault  Ste  Marie,  Mich.,  by  the 
Clergue  syndicate  of  Philadelphia.  W.  Owen 
Thomas,  electrical  engineer  for  the  syndicate,  was 
in  Pittsfield  this  week,  completing  the  details  of  the 
contract.  The  present  orders  will  aggregate  fully 
$200,000,  and  the  aniomit  may  reach  $1,000,000  before 
the  work  is  finished. 

H.  E.  Beck  of  Danielson,  Conn.,  appeared  before 
the  Massachusetts  railroad  commissioners  on 
Wednesday,  in  behalf  of  the  Webster  and  Dudley 
Street  Railway  company's  petition  for  permission 
to  lease  the  property  of  the  Webster  and  Worcester 
Street  Railway  company.  In  answer  to  close  ques- 
tioning by  Chairman  Jackson.  Mr.  Beck  acknowl- 
edged that  the  scheme  was  backed  by  an  extensive 
organization  of  capitalists  who  own  electric  railways 
in  Massachusetts,  Connecticut,  Indiana  and  Texas, 
and  it  is  said  that  they  propose  an  interstate  system 
that  will  absorb  all  the  principal  electric-railway 
companies  that  it  is  possible  to  obtain.  During  the 
inquiry  Mr.  Beck  admitted  that  it  was  proposed 
ultimately  to  combine  the  Webster  and  Dudley  and 
Webster  and  Worcester  Street  Railway  companies 
with  the  Worcester  and  Connecticut  Eastern  Street 
Railway   company.  B. 


Canadian  Intelligence. 

Toronto,  Ont.,  April  12. — The  St.  Lawrence  and 
Northern  Railway  company's  bill  has  been  passed 
by  the  Dominion  Legislature.  This  line  is  promoted 
by  Three  Rivers  capitalists,  and  is  projected  to  run 
northerly  from  that  city  tow^ard  Shawinigan  Falls 
through   the   counties  of   St.    Maurice  and   Berthier. 

Tlie  Cascade  Power  company  (British  Columbia) 
has  completed  the  work  of  stringing  the  wires  on 
the  duplicate  pole  line  between  Cascade  and  Phcenix, 
and   the   plant   will    be   in   operation   i^y   June    1st. 

The  Niagara.  St.  Catharines  and  Toronto  Electric 
Railway  company  is  seeking  power  to  increase  its 
lionds  by  $250,000  for  the  purpose  of  paying  for  two 
new  purchases,  the  Port  Dalhousie  St.  Catharines 
and  Thorald  electric  railway  and  the  Niagara,  St. 
Catharines  and  Toronto  Navigation  company.  The 
company  also  wishes  to  acquire  and  guarantee  the 
securities  of  other  electrical  and  navigation  com- 
panies. 

City  Engineer  Rust  of  Toronto,  Ont.,  by  order 
of   the   council,   has   reported   favorably   on    a   new 
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system  of  street-car  lines  to  parallel  the  existing 
main  routes  and  which  can  be  operated  independ- 
ently, so  as  to  ease  the  congested  traffic.  The  street- 
raih\-ay  company  is  to  be  instructed  to  construct 
lines  on  the  proposed  routes,  according  to  the  terms 
of  its  franchise,  and  if  it  does  not  do  so  at  once,  a 
franchise  will  be  awarded  to  another  company  to 
do  so.  or  the  city  will  build  and  operate  new  lines. 

The  Seneca  Township  Council  has  passed  a  by- 
law granting  right-of-way  through  the  township  to 
the  Hamilton  and  Caledonia  electric  railway.  A 
strong  effort  is  being  made  to  induce  the  company 
to  extend  its  lines  beyond  Caledonia  to  the  town 
of   Cayuga. 

A  proposition  is  to  be  made  to  the  City  Council 
of  Hamilton  to  reduce  its  percentage  of  the  re- 
ceipts of  the  street-railway  company,  in  considera- 
tion of  which  the  company  will  increase  the  wages  of 
its  men.  H. 


Ottawa,  Ont.,  April  12. — Considerable  work  has 
been  done  on  the  Marconi  station  at  Glace  Bay, 
Cape  Breton,  the  foundation  of  the  two  towers 
having  been  already  laid.  The  station  will  be 
equipped  with  a  dynamo  capable  of  supplying  20,coo 
volts  per  flash. 

The  town  of  Orillia,  Ont.,  has  entered  into  pos- 
session of  its  power-transmission  plant,  which  has 
been  under  construction  for  three  years.  The  town 
had  been  using  light  and  power  from  the  Ragsed 
Rapids  for  some  weeks  past,  under  an  arrangement 
with  the  contractors,  but  as  the  latter  had  not  been 
making  satisfactory'  progress  toward  completion  of 
the  works,  the  Town  Council  took  steps  to  expedite 
matters,  and,  failing  this,  sent  out  a  staff  of  elec- 
tricians, accompanied  by  several  constables,  and  took 
possession  of  the  plant. 

At  a  meeting  of  the  Shawinigan  Water  and  Power 
company,  held  at  Montreal  on  April  4th,  it  was 
decided  to  make  an  issue  of  $3,000,000  of  4%  per 
cent.  30-year  first-mortgage  gold  bonds.  The  pur- 
pose of  the  issue  is  to  retire  the  present  outstanding 
five  per  cent,  bonds  to  the  amount  of  $1,500,000,  and 
to  furnish  funds  for  the  extension  of  the  company's 
operations  to  the  city  of  Montreal.  The  company 
has  already  contracted  for  a  large  part  of  the  ma- 
terial to  be  used  in  transmitting  the  power  from 
Shawinigan  Falls  to  Montreal,  and  expects  to  be 
able  to  deliver  electric  current  in  the  city  in  the 
early  fall.  Mr.  Aldred.  the  company's  treasurer, 
states  that  the  company  has  made  satisfactory  ar- 
rangements covering  the  disposal  of  the  bonds,  and 
that  this  move  on  the  part  of  the  company  would 
bring  in  some  of  the  largest  financial  interests  in 
the  United   States. 

If  the  charter  to  the  Canadian  Power  company  is 
granted  at  the  present  session  of  the  Dominion  Par- 
liament, it  is  expected  that  by  this  time  next  year 
the  company  will  be  delivering  Niagara-produced 
electrical  power  in  Toronto.  As  to  thg  mode  of 
transmission,  it  is  proposed  to  have  a  double  line 
of  poles,  each  set  of  poles  to  carry  three  wire  cables, 
not  insulated.  This  is  to  insure  against  a  break  in 
the  service.  Construction  work  will  be  commenced 
as  soon  as  the  charter  is  obtained.  The  distance  is 
85  miles  and  the  cost  of  construction  is  estimated  at 
about  $1,500,000.  W. 

From  the  Buckeye  State. 

Columbus,  Ohio,  April  12. — The  Alliance  and 
Akron  Connecting  Railway  company  has  made  ap- 
plication to  the  commissioners  of  Stark  County  to 
build  a  troUej'  line  from  Canton  to  Alliance.  The 
Canton- Akron  line  may  be  used  between  Uniontown 
and  Greentown. 

Thomas  G.  ilcKell  of  Chillicothe,  Ohio,  who  owns 
many  thousand  acres  of  the  finest  coal  lands  in  West 
Virginia,  is  building  an  electric-railway  line  from 
Thurman,  that  state,  into  his  coal  lands.  It  will  be 
about  15  miles  in  length  and  will  conduct  freight 
traffic,  as  well  as  carry  passengers. 

The  courts  have  granted  a  temporary  injunction 
against  the  parties  who  are  at  the  head  of  the  three- 
cent-fare  railroad  at  Cleveland,  including  the  city 
and  board  of  control,  to  prevent  the  beginning  of 
construction  work  until  the  consents  of  property 
owners  can  be  investigated.  Mayor  Johnson  was 
compelled  by  the  courts  to  produce  the  consents 
for  examination,  and  attorneys  have  been  engaged 
in  that  work  for  some  days.  This  is  the  beginning 
of  a  bitter  fight  between  the  old  roads  and  the  new 
compan}\ 

It  is  stated  that  the  Cincinnati  and  Northwestern 
and  the  Southern  Ohio  Traction  companies  will  be 
consolidated  under  the  name  of  the  Cincinnati,  Day- 
ton and  Toledo  Traction  company.  The  new  name 
would  indicate  that  the  road  is  to  be  built  through 
to  Toledo. 

The  statemant  of  the  Detroit  United  Railway  com- 
pany for  the  month  of  March  shows  an  increase  in 
gross  earnings  of  $38,659.20  over  the  same  month  of 
last  year. 

It  is  now  said  that  the  Cleveland  syndicate  which 
is  negotiating  for  the  Northern  Ohio  traction  prop- 
erty will  ask  Horace  E.  Andrews,  president  of  the 
Cleveland  Electric  Railway  company,  to  act  as  man- 
ager. The  deal  will  involve  something  like  $1,500,- 
000.  It  is  thought  that  the  two  properties  will  be 
consolidated. 

The  Toledo,  Columbus,  Springfield  and  Cincinnati 
Traction  company  has  taken  a  plan  which  will  make 
all  of  its  employes  in  the  operating  department 
stockholders.  W.  H.  Wv'ke,  general  solicitor,  has 
engaged  a  number  of  motormen  and  conductors  on 
this  basis.    They  must   take  at  least  $10  in   stock. 
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one-tenth  to  be  paid  down  and  the  remainder  when 
the    employe    goes    to    work. 

The  commissioners  of  Trumbull  County  have 
granted  a  30-year  franchise  to  the  Conneaut-Youngs- 
town  electric  line,  owned  by  the  Conneaut  and  South- 
ern  Railway   company. 

The  Cleveland  Citj'  Council  has  voted  to  ratify 
the  action  of  the  fire  committee  in  awarding  the 
contract  for  a  complete  new  fire-alarm  system,  at  a 
cost   of  $25,500. 

The  report  of  the  Southern  Ohio  Traction  com- 
pany for  the  II  months  ended  March  31st  shows 
net  earnings  to  be  $154,249.86,  compared  with  $127,- 
821.48  for  the  same  period  a  year  before.  The  net 
income  is  $71,749.86  and  $45,321.48  for  the  same 
periods,    respectively. 

It  is  not  improbable  that  a  new  syndicate  will  be 
formed  at  Cleveland  to  purchase  the  Detroit  United 
Railway  system.  The  bankers'  committee  which  was 
handling  the  Everett-Moore  affairs  was  not  able  to 
secure  a  majority  of  the  stock  at  $75  per  share,  to 
sell  it  to  the  Cincinnati  syndicate,  and  it  is  thought 
best  to  make  a  new   arrangement. 

It  has  been  announced  that  J.  R.  Nutt  has  been 
given  an  option  on  the  Northern  Ohio  Traction 
property  for  a  company  of  Cleveland  men  who  wish 
to  purchase  the  road.  0.  M.  C. 
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whose  headquarters  are  in  Emporia,  Va.,  has  been 
awarded  the  contract  for  the  erection  of  a  large 
electric  plant  in  the  town  of  Emporia. 

A  charter  has  been  granted  to  the  Graham  Bur- 
lington and  River  Falls  Street  Railway  company. 
Ihe  purpose  of  the  company  is  to  construct,  main- 
tam  and  operate  a  line  of  electric  cars  which  shall 
extend  from  the  western  limits  of  Burlington,  N.  C , 
to  and  through  Graham,  and  thence  to  River  Falls' 
I  he  capital  is  $100,000. 

The  new  plant  of  the  Patapsco  Electric  company 
will  be  put  m  operation  in  a  few  days  at  Ellicott 
City,   Md. 

A  franchise  for  an  electric  street-car  system  has 
■^^Sn  Sr^""=d  by  the  city  council  of  Brunswick,  Ga. 

The  Steel  Cities  Railway  company  of  Birmingham 
Ala.,  has  changed  its  name  to  the  Birmingham  and 
Steel    Cities  Railway  and    Power   company. 

The  proposition  to  build  an  electric  railway  from 
Hampton,  Va.,  to  Jamestown  by  way  of  Yorktown 
IS  creatmg  great  interest  among  the  people  of  the 
section.  It  is  thought  that  the  power  house  will  be 
located   at  Yorktown.  L 


Information  from  Indiana. 

Indianapolis,  April  14. — The  coimnissioners  of 
Hamilton  County  granted  to  Dr.  H.  E.  Davenport 
and  others  of  Sheridan  a  right-of-way  to  build  an 
electric  line  from  Sheridan  to  Carmel,  a  distance  of 
11  miles.  At  Carmel  the  new  road  will  connect  with 
the  road  to  be  built  by  the  Union  Traction  company. 
It  is  the  purpose  to  extend  the  line  north  to  Frank- 
fort, Lafayette  and  Logansport. 

The  Elkhart  County  commissioners  have  granted 
a  franchise  to  the  Michigan  Hydraulic  and  Electrical 
company,  which  expects  to  build  an  electric  railway 
line  from  Kalamazoo,  Mich.,  to  Elkhart  and  Goshen. 

The  council  at  Goshen  has  granted  a  franchise  to 
the  Goshen  and  Indiana  Traction  company  to  enter 
the  city  from  the  east  with  its  Goshen-Angolia  line. 

The  commissioners  of  Johnson  County  have 
granted  a  franchise  to  J.  H.  McCaslin  and  others 
for  the  South  Indianapolis  and  Waverly  Traction 
company's  line  to  cross  the  county  to  Waverly. 

The  'vVarsaw  City  Council  has  passed  an  ordinance 
granting  a  street-car  franchise  to  connect  Warsaw 
with  the  Winona  Assembly  grounds.  The  road,  elec- 
trically equipped,  will  cost  $50,000.  The  generating 
plant  used  by  the  road  will  also  furnish  light  for 
the  Assemby  grounds. 

A  number  of  elections  were  held  last  week  to 
vote  subsidies  in  aid  of  electric-railway  companies. 
In  case  of  the  New  Castle,  Pendleton  and  Western 
Traction  company,  Henry  County,  in  Harrison 
Township,  the  subsidy  was  defeated,  but  in  Henry 
Township  it  was  carried  by  a  substantial  majority. 
In  Wayne  and  Penn  townships,  in  Jay  County,  sub- 
sidies were  voted  for  a  similar  purpose. 

It  is  said  that  the  number  of  accidents  at  grade 
crossings  of  electric  lines  and  railroads  has  been 
the  subject  of  considerable  comment  by  officials  in- 
terested in  the  transportation  department  of  rail- 
roads of  this  state.  Prominent  officers  say  that 
where  railroad  trains  run  at  a  high  rate  of  speed 
no  electric  line  should  be  permitted  to  cross  at 
grade. 

A  large  throng  assembled  at  the  Shelbyville  power 
house  of  the  Indianapolis,  Shelbyville  and  South- 
eastern Traction  company  on  the  nth  inst.,  to  wit- 
ness the  workmen  finish  the  work  of  laying  the 
track  from  Fairland  to  Shelbyville.  The  road  will 
be  completed  by  July. 

The  story  is  revived  again  that  George  C.  Mc- 
Culloch  is  to  succeed  Hugh  McGowan  as  president 
and  general  manager  of  the  Indianapolis  Street  Rail- 
way company.  A.  L.  Drum,  a  special  engineer  em- 
ployed by  Boston  capitalists,  has  been  offered  the 
position  of  general  manager  of  the  Union  Traction 
company  to  relieve  Mr.  McCulloch,  It  is  said.  Gos- 
sip does  not  say  where  Mr.  McGowan  will  go. 

The  Commercial  Electric  Light  company  of  In- 
dianapolis has  increased  its  capital  stock  from  $40,- 
000  to  $150,000. 

F.  R.  Philips,  an  electrician,  has  arranged  to  put 
in  an  electric-light  plant  at  Moore's  Hill,  a  college 
town.  The  prospects  are  that  the  plant  will  be 
built   this  spring. 

The  City  Council  of  Pendleton  is  preparing  to 
erect  an  electric-light  plant. 

Mayor  Green  of  Vincennes  has  vetoed  an  ordi- 
nance granting  a  franchise  for  an  electric-light 
system  promoted  by  J.  L.  Bayard  and  others.  The 
mayor  says  that  under  the  franchise  the  people  will 
give  the  promoters  $300,000  and  get  no  valid  con- 
sideration. Bayard  proposes  buying  the  two  systems 
now   in  operation  and  combining  them.  F. 

Southern  Developments. 

Charlotte,  N.  C,  April  12.— The  citizens  of  Ben 
Hill,  Ga..  a  suburb  of  Atlanta,  are  using  their  ut- 
most endeavors  to  have  the  Georgia  Railway  and 
Electric  company  extend  its  line  from  East  Point 
to  that  place. 

It  is  understood  that  the  old  Mechanicsville  turn- 
pike has  been  acquired  for  an  electric-railway  com- 
pany, and  that  in  the  near  future  the  construction 
of  an  electric  line  will  be  begun  to  connect  with 
Richmond  and  with  the  old  battlefields  of  Hanover 
County,  Va.  .,,... 

The  Electrical  Construction  Company  of  Virginia, 


Northwestern  Notations. 

Minneapolis,  April  12.— George  H.  Rice,  S.  W 
Siegfried,  M.  E.  McDonald,  F.  W.  Larned  of  Scran- 
ton  and  Pittsburg,  Pa.,  have  applied  to  the  council 
of  Fargo,  N.  D.,  for  a  franchise  for  an  electric 
street-railway  line  to  run  through  to  Moorhead 
Minn. 

Dunlap,  Iowa,  has  voted  a  franchise  to  the  Dun- 
lap   Light   and  Heating  company. 

The  McKay  street-raihvay  franchise  at  Iowa  City, 
Iowa,    was   carried   at  the   recent    election. 

A  municipal  electric-light  proposition  has  been 
voted  at  Eddyville,  Iowa. 

Boston  capitalists  propose  an  interurban  line  from 
Fort    Madison    to    Burlington,    Iowa. 

The  new  municipal  electric-light  plant  at  Shako- 
pee,  Minn.,  has  been  completed  and  put  into  opera- 
tion. 

The  franchise  for  an  electric-light  and  power  sys- 
tem for  Hamline  and  St.  Anthony  Park  was  granted 
to  Messrs.  Brace  and  Shellenbarger  by  the  council 
of  St.  Paul. 

The  Sioux  City  (Iowa)  Traction  company  has 
ordered  materials  for  the  extensions  and  improve- 
ments to  be  made  to  the  system,  ^\'ork  is  to  be 
started  on  the  extension  to  Crescent  Park  as  quickly 
as  possible. 

It  is  said  the  Barry  steamers  plying  on  Lake 
Michigan  are  to  be  equipped  for  wireless  teleg- 
raphy, and  stations  will  be  established  at  Chicago, 
Milwaukee   and    Marinette   or   Menominee. 

Fort  Meade,  near  Sturgis,  S.  D.,  is  to  be  lighted 
by  electricity  from  the  plant  in   Sturgis  hereafter. 

Albion,    Neb.,    has    voted    for    electric    lighting. 

O.  I.  Anderson  and  R.  N.  Pierce  of  Colfax.  Wis., 
have  been  granted  a  franchise  for  an  electric-lighting 
plant  at   Bloomer,   Wis. 

The  electrical  workers  of  the  Minneapolis  General 
Electric  company  are  reported  as  striking. 

H.  E.  Vaughn  and  C.  W.  Trent  have  been  granted 
a  franchise  by  the  board  of  county  commissioners 
to  build  and  operate  an  electric-railway  line  between 
Vermillion  and  Wakonda,  S.  D. 

The  destruction  of  the  King  flour  mill  at  Jordan, 
Minn.,  by  fire  has  put  that  village  in  darkness,  for 
the   electric-light   plant   was   located   in  the  mill. 

Oskaloosa,  Iowa,  has  voted  to  grant  a  franchise 
to  the  Oskaloosa  and  Tama  electric  line  and  has 
also  voted  a  two  per  cent,  tax  to  aid  in  the  con- 
struction of  the  line. 

The  Electrical  Workers'  union  has  been  locked 
out  at  Seattle,  Wash.,  as  the  culmination  of  labor 
troubles,  and  it  is  staled  that  the  union  has  pro- 
ceeded to  engage  in  the  construction  of  work  on  its 
own  account. 

The  Power  and  Light  company's  plant  at  Helena, 
Mont.,  is  to  be  sold  under  foreclosure  proceedings 
at  once.  The  sum  of  $501,925  is  found  to  be  due 
creditors,  under  a  mortgage. 

B.  E.  St.  John  has  sold  his  interest  in  the  electric- 
light  plant  at  Fairmont,  Minn.,  to  the  city  for  $2,900. 
Mr.  St.  John  and  the  city  have  owned  the  plant  in 
partnership  for  nearly  10  years,  and  the  arrange- 
ment has   not   been   satisfactory. 

O.  Claussen  of  St.  Paul  has  been  engaged  as 
engineer  for  the  electric-light,  waterworks  and  sewer 
system  to  be  constructed   for  Warren,    Minn. 

The  council  of  Alta,  Iowa,  contemplates  extensive 
improvements   to   the   city   electric  plant. 

Correclionville,  Iowa,  has  voted  to  grant  a  fran- 
chise for  an  electric-lighting  plant. 

The  Brice  Gas  and  Electric  company  of  Mason 
City,  Iowa,  has  awarded  contracts  for  $40,000  worth 
of  new  machinery.  The  Westinghouse  company  will 
furnish  arc  and  incandescent  generators,  to  cost 
$17,000,  and  a  switchboard  to  cost  $3,200.  R. 

Beyond  the  Rockies. 

Salt  Lake  City,  April  11. — Every  switchboard  in 
Colorado  Springs  connected  with  the  Colorado 
Springs  Electric  company  was  burned  oiit  on  the 
evening  of  March  28th.  as  a  result  of  the  crossnig 
of  mains  in  a  sub-station.  The  damage  will  amount 
to  $50,000. 

Reed  Suwath,  J.  Knight  and  others  of  Salt  Lake 
City  have  petitioned  the  county  commissioners  of 
Utah  County  for  a  franchise  to  build  and  rnaintain 
an  electric  railroad  over  certain  roads  and  highways 
of  that  county,  also  to  operate  a  telephone  system. 
The  electric  road  will  connect  Provo  with   Spring- 
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field,  Spanish  Forks,  Salem  and  Payson  in  the 
south  and  Pleasant  Grove,  American  Fork  and  Lehi 
in  the   north. 

City  Electrician  Hickey  of  Seattle,  Wash.,  is  mak- 
ing a  model  for  the  new  revolving  ligln  to  be  placed 
at  the  dangerous  street  intersections  in  Seattle,  as 
a  warning  of  the  approach  of  lire  apparatus.  It  is 
proposed  to  operate  the  danger  signals  from  fire 
Headquarters.  The  lights  will  be  kept  in  motion 
until  the  apparatus  reaches  the  scene  of  the  fire. 
During  the  hours  of  daylight  a  gong  will  be  rung 
to  attract  attention.  An  ordinance  will  be  intro- 
duced imposing  a  hea\'y  fine  for  those  who  fail  to 
slop  their  vehicles  when  the  lights  are  on. 

Denver,  Colo.,  will  build  its  own  conduit  and 
rent  the  space  to  the  corporations  which  have  over- 
head wires.  A  bill  will  be  brought  before  the  next 
council  meeting  i)roviding  that  all  wires  must  be 
underground  within  five  years  from  date. 

'1  he  Walker  h-lectric  Power  and  irrigation  com- 
pany, with  principal  place  of  business  in  Los  An- 
geles, has  been  incorporated,  with  a  capital  of  $ioo,- 
000.    J.  A.    Walker  and  J.  R.  Reed  are  directors. 

R.  vv .  Faris  states  that  the  work  on  the  .-Xmerican 
Falls  Power  company's  plant  at  the  Falls  is  progress- 
ing satisfactorily,  and  it  is  expected  to  have  the 
plant  running  early  in  June.  1  he  power  is  to  be 
used  in  Pocatello,  Idaho,  for  lighting  and  for  power 
purposes.  C. 


PERSONAL. 


General  A.  Hickenlooper,  president  of  tho  Cin- 
cinnati Gas  and  hlectnc  company,  has  returned 
110m  a  brief  vacation  trip  to  Cuba. 

G.  S.  Stiles  of  La  Crosse,  Wis.,  has  been  ap- 
pointed superintendent  of  electricity  in  the  Atchison, 
lopeka  and  banta  te  shops  at  Topeka. 

It  is  announced  that  Albert  E.  Davies  has  been 
made  general  manager  of  the  Chicago  Electric  Trac- 
tion  company,   to   succeed   E.    R.   Gilbert. 

William  Hearn,  formerly  manager  of  the  Port- 
land (.Oregon;  otrices  ot  the  Postal  felegraph  com- 
pany, has  tjeen  transferred  to  San  Francisco,  where 
i.e  \'. lil  have  charge  ot  the  company's  business. 

L.  ilcKisick,  who,  since  1890,  has  been  connected 
with  the  Western  Union  Telegraph  company  at  San 
Irancisco,  has  been  appointed  to  the  position  of 
electrician  for  the  western  division  of  the  Western 
L  nion  i  elegraph  company,  succeeding  John  C.  Bar- 
clay, with  headquarters  in  Chicago. 

Charles  A.  Tinker,  who  for  many  years  has  been 
the  general  superintendent  of  the  eastern  division 
ot  tne  Western  Union  Telegrapah  company,  has  re- 
signed, to  take  effect  May  1st,  and  Belvidere  Brooks, 
WHO  has  been  superintendent  at  Denver,  Colo.,  has 
been  promoted  to  fill  the  vacancy.  The  territory 
includes  New  England  and  the  Middle  States  and 
Maryland. 

Mr.  Santos-Dumont,  the  air-ship  expert,  visited 
Thomas  A.  Edison  at  his  laboratory  in  West  Orange, 
.\.  J.,  recently,  fhe  aeronaut  was  shown  through 
the  building  and  the  adjoining  works.  Mr.  Edison 
said  later  that  the  main  topic  discussed  was  the 
most  practical  motor  for  airships,  and  that  they 
agreed  that  gasoline  produced  the  most  power  for  the 
weight  carried.  He  also  said  he  had  been  convinc,ed 
for  years  of  the  practicability  of  airships,  but  had 
been  too  busy  with  other  things  to  go  into  the  mat- 
ter himself. 

City  Electrician  Edward  B.  Ellicott  of  Chicago 
has  gone  to  the  City  of  Mexico  to  investigate  the 
transmission  of  power  over  long  distance  by  elec- 
tricity. The  investigation  is  made  with  a  view  of 
applying  the  principles  of  long-distance  transmission 
to  the  project  of  utilizing  the  power  of  the  Drainage 
Canal  at  Lockport,  near  Chicago.  Mr.  Ellicott  will 
remain  away  about  three  weeks  and  later  in  the 
year  will  investigate  the  system  by  which  power  is 
transmitted  from  a  branch  of  the  Columbia  River 
to   Bntte,   Mont. 


ELECTRIC  LIGHTING. 

John  H.  Packer  of  Perry,  Kan.,  has  secured  an 
electric-lighting  franchise  in  the  city  of  Council 
Cjrove,  Kan. 

The  People's  Electric  Light  and  Power  company 
of  Easton,  Pa.,  has  been  incorporated,  with  $2,000 
capital   stock. 

The  town  of  Ashley,  Ind.,  has  purchased  the  elec- 
tric-lighting plant  of  W.  H.  Mclntyre  for  $4,000 
and  will  improve  the  plant. 

A  combination  of  the  gas  and  electric  companies 
of  Pottsville,  Pa.,  with  a  capitalization  of  $3,000,- 
000,  is  reported  "under  way." 

The  Southern  Electric  Light  and  Power  company 
of  Philadelphia  has  filed  plans  for  the  $300,000 
power    house   which   it   will   soon    erect. 

It  is  stated  that  the  electric-light  plant  at  Wyo- 
ming, 111.,  was  recently  completely  wrecked  by  the 
explosion  of  a  boiler.  The  damage  will  amount  to 
several   thousands   of    dollars. 

Mayor  Rose  of  Milwaukee,  in  his  inaugural  ad- 
dress to  the  Common  Council,  on  April  15th,  advo- 
cated the  establishment  of  a  municipal  electric-light- 
ing plant   and   stated   that  as  both  political  parties 


were  pledged  to  this  project,  the  aldermen  are  bound 
to   bring   It    about   by  legislation. 

It  is  Slated  that  the  North  .\venue  Business  Men's 
association  of  Chicago  will  let  contracts  soon  for 
the  erection  of  an  electric-lighting  plant  which  will 
cost  over  $200,000.  A  site  has  been  selected  in 
North  avenue  near  the  river  and  adjoining  the  Chi- 
cago, Milwaukee  and  St.  Paul  tracks.  A  company 
has  been  incorporated  for  $250,000  under  the  title 
of  the  A.  J.  Sidder  company,  representing  most  of 
the  merchants  doing  business  in  North  avenue.  The 
officers  are:  President,  A.  J.  Sidder;  vice-president, 
U.  Leiser ;  secretary-treasurer,  E.  Schauer ;  directors, 
D.  Leiser,  Richard  H.  Luth,  E.  Schauer,  S.  J.  Shaef- 
fer   and  A.   J.    Sidder. 


for  the  purpose  of  constructing  a  large  waterpower 
plant  in  the  state  of  Puebla.  .\  company  is  to  be 
formed   with   a   capital    of   about    $15,000,000. 


ELECTRIC  RAILWAYS. 

The  Meridian  (.Miss. J  Light  and  Railway  com- 
pany has  increased  its  capital  stock  from  $225,000 
to  $450,000,  to  extend  its  railway  to  Georgetown, 
a   suburb. 

The  Chicago  City  Council  is  soon  to  be  asked  for 
right  to  construct  a  third  track  along  the  structure 
01  the  South  Side  elevated  railway  trom  Congress 
to  Forty-third  street.  The  company  has  about  com- 
pleted the  task  of  securing  consent  of  property  own- 
ers along  its  lines  to  build  the  new  structure. 

The  report  of  the  Elgin,  Aurora  (.III.)  and  South- 
ern 1  raction  company  snows  that  for  the  te"n  months 
ended  March  3tst  the  net  earnings  of  the  com- 
pany were  $I3C),4I5.55,  compared  witli  $99,907.49,  lor 
the  corresponding  period  of  a  year  ago,  and  the 
comparison  of  net  income  figures  for  the  two  pe- 
riods shows  $55,082.22  for  the  later  period,  as  against 
$16,574.15   for  the  other. 

Mayor  Ashbridge  of  Philadelphia  has  signed  an 
ordinance  granting  a  tranchise  to  the  Market  Street 
Elevated  Passenger  Railway  company  to  build  an 
underground  railway  under  Market  street  from  the 
Delaware  River  to  the  county  line,  or  any  part 
thereof.  The  ordinance  provides  that  work  shall  be 
begun  within  one  year  from  the  time  the  ordinance 
becomes  effective  and  be  completed  within  three 
years  thereafter. 

The  Chicago  Union  Traction  company  has  won 
the  first  of  the  transfer  cases  which  the  city  is  bring- 
ing against  it.  'ihe  suit  was  argued  in  Justice 
Woods  court  on  April  14th  and  the  jury  decided 
that  there  was  no  reason  whatever  for  lining  the 
company  because  it  refused  to  grant  a  transfer  from 
the  .Austin  lines  of  the  Consolidated  Traction  com- 
pany to  the  Union  Traction  company's  Madison 
street  cable  line.  The  case  will  be  appealed  by  the 
city,  and  meanwhile  other  suits  will  be  prosecuted. 
There  have  been  about  500  cases  filed  against  the 
traction  company. 

An  arrangement  has  been  made  by  Charles  T. 
Yerkes,  Speyer  Brothers  of  London,  Speyer  &  Co. 
of  New  York  and  the  Old  Colony  Trust  company 
of  Boston  for  the  formation  of  a  new  company 
with  i5,ooo,ooo  capital  for  the  purpose  of  carrying 
out  Mr.  Y^erkes'  electric  underground  concessions  in 
London.  The  capital  will  be  privately  subscribed  in 
London  and  New  York  and  it  is  stated  will  be  in- 
creased to  ii5.ooo,ooo.  Mr.  Y'erkes'  plans  contem- 
plate a  comprehensive  system  of  international  trans- 
portation for  London  on  the  basis  of  cheap  fares  and 
rapid  transit. 

A  project  is  said  to  be  on  foot  to  construct  an 
electnc  underground  railway  which  will  unite  two 
of  the  large  steam-railway  stations  of  Paris,  the 
Northern  Depot  and  the  Paris-Lj^ons-Mediter- 
ranean.  The  line  is  to  be  double-track  and  will  pass 
from  the  Northern  Depot  under  the  Boulevard  de 
Sebastopoi,  with  a  branch  to  the  Central  Market, 
near  which  the  trains  can  be  run.  The  main  sta- 
tion will  be  at  the  City  Hall,  where  will  be  installed 
an  immense  underground  depot,  and  in  the  future 
this  may  be  connected  by  tunnel  with  the  other  large 
railroad  stations.  From  the  City  Hall  the  line  will 
follow  along  the  Seine  and  reach  its  terminus  at  the 
Lyons  Depot,  toward  the  eastern  part  of  the  city. 
It  is  considered  that  the  scheme  would  have  three 
advantages:  First,  it  w^ould  take  off  some  of  the 
crowded  trafiic  at  the  two  railroad  depots ;  then  it 
would  also  be  the  starting  point  for  a  metropolitan 
road  under  the  control  of  the  state,  and,  finally, 
would  join  all  the  railroad  lines  and  reduce  the 
crowded  traffic  at  the  Central   Market. 


POWER  TRANSMISSION. 

According  to  reports,  the  reopening  of  the  aban- 
doned Marctic  power  plant  at  Wrightsville.  Pa.,  and 
the  erection  of  other  plants  for  tlie  generation  of 
power  at  various  points  on  the  Susquehanna  River 
are  being  again  projected.  A  company  proposes  to 
rehabilitale  the  Susquehanna  and  Tidewater  Cajial 
and  sell  water  rights.  Extensive  power  plants  are 
to  be  erected  at   McCall's   Ferry  and   Conowingo. 

Chauncey  M.  Depew  and  associates  are  said  to 
have  acquired  concessions  in  Mexico  and  are  to 
erect  a  large  electric  power  plant  near  Toluca.  The 
concessions  cover  waterpower  aggreo'ating  8,000 
horsepower.  .Another  Mexican  enterprise  has  been 
taken  up  by  F.  S.  Pearson,  consulting  engineer  of 
the  Metropolitan  street  railway  of  New  York,  who 
has  formed  a  syndicate,  in  which  Sir  William  Van 
Home,  president  of  the  Cuba  company,  is  interested, 


SOCIETIES  AND  SCHOOLS. 

The  spring  meeting  of  the  Engine  Builders'  Asso- 
ciation of  the  United  States  will  be  held  on  May  22d 
and  23d  at  the  Hotel  Schenley.  Piltsburg,  Pa. 

J.  Ogden  Armour  has  given  $25,000  to  the  Armour 
Institute  of  Technology  of  Chicago  for  the  equip- 
ment of  the  new  machinery  hall,  which  is  now  prac- 
tically completed.  The  money  will  be  used  in  the 
purchase  of  machinery  and  electrical  apparatus. 

About  25  junior  engineering  students  of  the  Uni- 
versity of  Michigan,  Ann  Arbor,  Mich.,  are  taking 
a  lO-day  trip  of  inspection  in  the  East.  Stops  have 
been,  or  are  to  be  made  at  Toledo,  Piltsburg,  Wash- 
ington, Philadelphia,  Bethlehem,  Pa.,  and  Niagara 
falls,  where  visits  will  be  made  to  the  large  man- 
ufacturing plants  and  electrical  and  mechanical 
works.  The  party  is  under  the  direction  of  Profes- 
.sor  John   R.    Allen. 

A  telegram  received  by  the  .American  School  of 
Correspondence,  Boston,  Mass.,  from  the  superin- 
lendent  of  an  electric  plant  in  one  of  the  sections 
affected  by  the  recent  floods,  requested  information 
regarding  the  treatment  of  dynamos  that  bad  been 
submerged.  An  answer  was  sent  immediately  by 
wire,  followed  by  fuller  details  by  mail,  so  that  by 
the  time  the  water  had  subsided  enough  to  permit 
him  to  work,  the  superintendent  knew  what  should 
be  done.  The  American  School  has  a  special-in- 
quiry department  for  answering  practical  engineer- 
ing questions,  and  the  fre"uent  requests  for  informa- 
tion, such  as  this,  show  how  the  privilege  is  appre- 
ciated  by  the  students. 

The  instruction  given  students  in  chemical  and 
mining  engineering  at  the  Massachusetts  Institute 
of  Technology  of  Boston  has  been  extended  to 
cover  the  use  of  electric-fusion  processes  for  the 
preparation  of  carbides  and  other  applications  of 
the  electric  furnace.  The  interest  in  the  optional 
course  in  electrochemistry  is  so  great  that  a  special 
laboratory  will  be  a  necessity  next  year.  Mr.  de  K. 
Thompson,  for  many  years  an  assistant  in  the 
Rogers  Laboratory,  has  been  appointed  instructor 
in  electrochemistry,  with  leave  of  absence  to  study 
abroad.  Professor  Puffer  has  been  abroad  carefully 
studying  the  teaching  of  electrical  engineering  in 
schools,  and  he  has  returned  with  much  valuable 
information. 

The  following  are  among  the  subjects  of  the  grad- 
uating theses  to  be  presented  next  June  at  the  Clark- 
son  School  of  Technology,  Potsdam,  N.  Y. :  "De- 
velopment of  the  Waterpower  of  High  Falls  on  Deer 
River;"  "A  Study  of  the  Possibilities  of  the  De- 
velopment of  Waterpower  on  the  Indian  River;" 
"A  Design  for  a  Power  Plant  on  the  Indian  River;" 
"Investigation  of  the  Properties  of  Liquid  Con- 
densers;" "Influence  of  Chemical  Composition  on 
the  Electric  Conductivity  of  Wrought  Iron  and 
Soft  Steels:"  "Performance  of  a  Motor -generator 
Set  vs.  a  Rotary  Converter  of  the  Same  Capacity;" 
"The  Design.  Construction  and  Performance  of  an 
Experimental  Polyphase  Transmission  Line ;"  "An 
Experimental  Study  of  a  Single-phase  Induction 
Motor." 


PUBLICATIONS. 


The  Electric  Appliance  company  of  Chicago  is 
.sending  to  the  trade  new  catalogues  of  the  Packard 
incandescent  lamps  and  also  a  catalogue  of  a  full 
line    of    Whitney    instruments. 

A  recent  24-page  bulletin  distributed  by  the 
Spraguc  Electric  company  of  New  Y'ork  city  de- 
scribes its  Lundell  motors  for  driving  ventilating 
fans  and  blowers.  The  apparatus  is  well  illustrated 
and  views  are  also  shown  of  some  state  and  gov- 
ernment buildings  in  which  are  installed  Lundell 
motors. 

The  Chicago  office  of  the  Westinghouse  Electric 
and  Manufacturing  company  is  sending  to  the  trade 
a  series  of  post  cards  calling  attention  to  some  of 
the  electrical  apparatus  it  is  able  to  supply.  The 
latest  card  shows  an  illustration  of  a  Westinghouse 
polyphase  induction  motor  operating  a  planer  in  a 
carpenter  shop. 

The  1902  Western  Electric  fan-motor  illustrated 
catalogue  and  price  list  of  the  Western  Electric 
company.  Chicago  and  New  York,  has  just  oeeii 
issued.  It  is  a  very  creditable  publication  and  has 
an  attractively  designed  cover.  Alternating  and  di- 
rect-current fans  are  listed  of  desk,  bracket  and 
ceiling  types,  and  fan  accessories,  such  as  lubricants, 
cord,   plugs,  receptacles,  etc.,  are  also  quoted. 

The  Electrician  Publishing  company,  510  Mar- 
quette building,  Chicago,  has  issued  a  new  and  com- 
plete catalogue  of  electrical  books  which  it  is  able 
to  supply  promptly  to  persons  interested  in  electrical 
lileratur''.  The  catalogue  has  been  thoroughly  re- 
vised and  has  been  brought  up-to-date  by  the  addi- 
tion of  a  list  of  books  that  have  been  recently  pub- 
•1  d.  Copies  of  the  catalogue  will  be  mailed  to 
any  address  upon  application. 

The  Central  Electric  company  of  Chicago  has  pub- 
lished a  1902  addition  to  its  "Fan  Motor  Catalogue," 
in  which  is  listed  a  full  line  of  desk,  bracket  and 
ceiling  fans  for  all  currents  and  voltages.     This  cat- 
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alogue  also  includes  power  motors,  sewing-machine 
motors,  batteo'  fans,  ventilating  fans,  etc.  Anyone 
desiring  a.  copy  of  this  catalogue  can  procure  one 
by  addressing  a  request  to  the  Central  Electric  com- 
pany. 

A  neat-appearing  and  interesting  catalogue  is  that 
just  issued  by  the  Garton-Daniels  company  of  Keo- 
kuk, Iowa,  descriptive  of  the  Garten  Hghtnlng  ar- 
resters. Protection  devices  are  illustrated  and  de- 
scribed for  electric-light,  power  and  railway  circuits 
of  any  voltage,  direct  or  alternating  current.  Their 
general  construction  and  operation  are  explained, 
and  detailed  description  is  given  of  each  different 
tj-pe  of  arrester  and  kicking  coil. 

The  new  edition  of  Webster's  International  Dic- 
tiona^}^  published  by  tlie  G.  &  C.  Merriam  company 
of  Springfield.  Mass..  is  a  notable  volume  in  many 
ways.  It  is  all  primed  from  new  and  corrected  plates 
and  contains  a  supplement  of  25,000  additional 
words,  phrases  and  definitions,  prepared  under  the 
('irect  supervision  of  Dr.  William  T.  Harris.  United 
States  commissioner  of  education.  Of  special  in- 
terest to  the  readers  of  the  Western  Electrician  are 
several  electrical  definitions  that  have  been  added 
under  the  direction  of  Dr.  T.  C.  Mendenhall.  presi- 
ident  of  Worcester  Polytechnic  Institute.  The  vol- 
rnie  contains  2.364  pages  and  5.000  illustrations. 
Its  publishers  assert,  and  not  without  reason,  that 
it  is  "the  best  practical  working  dictionary." 


R/IISCELLANEOUS. 


Samuel  Insull.  B.  E.  Sunny  and  L.  A.  Ferguson 
constitute  the  electrical  committee  appointed  to  act 
with  committees  representing  other  business  interests 
for  the  purpose  of  raising  funds  and  establishing 
a  rural  home  and  school  for  boys  near  Chicago. 
Among  the  recent  subscriptions  to  the  fund  were 
$250  from  the  Chicago  Edison  company  and  $200 
from  the  General  Electric  company. 

Schuckert  &  Co..  German  electrical  manufacturers, 
are  said  to  be  shipping  to  the  United  States  for  ex- 
'''lition  a  typesetting  machine  called  the  "electro- 
t\-pograph,"  the  invention  of  a  Hungarian  engineer 
named  Rozar.  From  a  perforated-paper  ribbon  prn- 
duced  on  an  ordinary  tvpewriter  the  electrotypograph 
automatically  casts  and  sets  single  type.  The  ribbon 
is  capable  of  transmission  by  telegraph.  One  of  the 
superiorities  of  the  new  machine  over  the  linotype  is 
the  capacity  to  correct  individual  letters  without  re- 
castlnr  a  whole  line. 


TRADE  NEWS. 


The  Pittsburg  Transformer  company  of  Pittsburg. 
Pa.,  has  opened  a  New  York  office  at  120  Liberty 
street. 

The  United  Marine  Manufacturng  and  Supply 
company-  of  New  York  has  been  incorporated,  with 
$5,000  capital  stock,  to  manufacture  electrical  ma- 
chinery. 

The  Warren  Electric  and  Specialty  company  of 
Warren.  Ohio,  is  sending  out  a  handsome  souvenir 
in  the  shape  of  a  picture  representing  a  tiger  behind 
bars.  The  bars  are  the  real  thing,  too,  being  placed 
in   front    of  the  picture  and  fastened   at   both    ends 
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to  an  extension  frame.     As  there  is  no  printing  on 
the  picture,  it  makes  an  attractive  ornament. 

\'omacka  &  Mazanek,  manufacturers  of  gas  and 
electric  fixtures,  announce  that  they  have  added 
electro-plating  to  their  line  of  business,  and  that 
they  have  removed  from  314  East  Seventy-fifth 
street  to  434  and  436  East  Seventy-first  street.  New 
York. 

Joseph  T.  Ryerson  &  Son  of  Chicago,  dealers  in 
metal  goods  and  machinerj-,  announce  that  they  stand 
ready  to  contribute  $1,500  a  year  toward  scholar- 
ships or  other  sources  of  knowledge  dealing  with 
steam  engineering  and  the  fabrication  and  erection 
of  sheet  metal  in  all  forms.  The  offer  is  made  "in 
grateful  appreciation  of  the  prosperity  which  has 
always  been  given  us  and  in  memory  of  the  namt 
and  spirit  of  the  founder  of  this  house."  The  firm 
believes  the  scholarship  should  be  available  alike  "to 
the  ambitious  rivet  boy,  to  the  journeyman  who 
would  rise  from  the  ranks,  or  even  to  that  son  who 
would  succeed  his  well-to-do  father." 

Owing  to  the  large  increase  in  its  business  during 
the  last  year,  the  Leather  Preserver  Manufacturing 
company  of  Chicago  has  increased  its  capital.  The 
business  will  be  continued  by  James  F.  Smith,  for- 
merly the  sole  manager  of  the  company,  with  Clem- 
ens Brinkmann  as  joint  manager.  Besides  manufac- 
turing the  leather-preserving  compounds  and  shoe 
heels,  which  has  been  the  principal  business  in  the 
past,  the  company  is  now  enlarging  its  department 
for  cleaning  and  repairing  belting.  The  increase  in 
the  capitalization  and  the  interesting  in  the  company 
of  Mr.  Brinkmann  will  enable  the  company  here- 
after  to   fill   promptly   all   orders. 

R.  B.  Corbett  announces  that  he  has  acquired  the 
right  and  title  to  the  Frank  Bros,  domestic-machine 
department,  with  all  stock  and  appurtenances,  and 
has  consolidated  that  business  with  the  A.  G.  Schoon- 
maker  company  of  126  Liberty  street.  New  York 
city,  where  that  company  will  carry  en  the  exten- 
sions and  improvements  contemplated  by  Frank 
Bros.,  including  those  at  the  factory  and  yards  in 
Newark,  N.  J.  The  new  concern  will  also  make  a 
specialty  of  repairing  broken  and  cracked  engine 
cylinders,  such  as  heretofore  have  been  considered 
beyond  repair,  and  also  the  repairing  of  large  Cor- 
liss high-speed  and  automatic  cracked  cvlinders  and 
steam  chests  of  every  description.  It  will  also  carry 
a  full  line  of  electric-light  and  railway  material,  such 
as  dynamos,  motors,  arc  lamps,  transformers,  me- 
ters and  all  kinds  of  central-station  apparatus. 


BUSINESS. 


C.  M.  Dougherty  of  Grand  Rapids.  Wis.,  has 
placed  on  the  market  a  fire-alarm  system  which  is 
asserted  to  be  most  reliable  and  durable.  Circulars 
and  recommendations  may  be  obtained  by  addressing 
Mr.  Dougherty. 

''"''e  Minneapolis  General  Electric  company  of 
Minneapolis.  Minn.,  is  installing  two  vertical,  cross- 
compound  engines,  direct-connected  to  General  Elec- 
tric generators.  The  engines  were  built  by  the  Ball 
Engine  company  of  Erie.  Pa. 

The  new  Ziegler  flasher  that  was  placed  on  the 
market  a  few  weeks  ago  by  the  Reynolds  Electric 
company  at  221  Fifth  avenue,  Chicago,  is  attracting 
widespread  attention  among  electricians   throughout 
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the  United  States.  The  novel  and  interesting  fea- 
ture of  this  flasher  lies  in  the  fact  that  no  motor  is 
required  lo  run  it.  At  present  the  Reynolds  Electric 
company  has  its  hands  full  explaining  its  new  de- 
vice   to    inquiring    correspondents. 

Among  the  recent  installations  of  the  Gould  Stor- 
age Battery  company  of  New  York  city  is  that  for 
the  Amherst  and  Sunderland  Street  Railway  com- 
pany of  Amherst,  Mass.,  which  consists  of  216  cells 
type-O  513,  in  lead-lined  tanks,  having  a  capacity  of 
100  kilowatts,  to  be  used  as  a  floating  battery  on 
the    system. 

Charles  H.  Besly  &  Co.  of  Chicago  report  nu- 
merous sales  of  their  Gardner  grinders.  Within 
the  last  week  shipments  of  these  well-known  ma- 
chines have  been  made  to  Oregon,  Wisconsin,  Con- 
necticut, New  York  and  IMassachusetts.  The  com- 
pany is  receiving  many  orders  from  agricuhural- 
nnplement  builders  for  its  celebrated  Badger  and 
Bonanza  oil  cups,  and  is  making  liberal  shipments 
of  Helmet   oil   through   all   parts   of   the   country. 

F.  B.  Badt  &  Co.,  the  well-known  engineers  and 
electrical  sales  agents  of  1504  Monadnock  block, 
Chicago,  have  added  Osburn  flexible  conduit  and 
the  Perfection  rail  bond  to  their  older  lines— the 
Weston  instruments  and  Ward  Leonard  specialties. 
Lieutenant  Badt  and  Mr.  G.  M.  Willis,  the  other 
member  of  the  firm,  make  prices  and  discounts  iden- 
tical with  those  of  the  home  offices  in  each  of  the 
lines  named.  Both  gentlemen  are  experienced  elec- 
trical engineers  with  a  high  degree  of  technical 
.skill,  and  their  thoroughgoing  ability  and  well-tested 
knowledge  should  make  their  advice  of  special  value 
to  their   customers. 

The  Standard  Pole  and  Tie  company  of  44  Broad 
street.  New  York  city,  has  received  an  order  from 
the  Dayton,  Lebanon  and  Cincinnati  Railroad  com- 
pany for  the  poles  to  be  used  on  its  line  now  under 
construction.  This  line  is  being  built  by  the  Apple- 
yard-Green  syndicate,  which  has  built  the  Dayton, 
Springfield  and  LIrbana  railroad  and  the  Columbus, 
London  ^  and  'Springfield  railway.  The  Standard 
company's  southern  white-cedar  or  juniper  poles 
were  used  on  both  of  these  roads  last  year,  and,  it 
is  said,  proved  so  satisfactory  that  they  were  ordered 
fcr  the  new  line.  In  spite  of  the  long  freight  haul 
from  its  point  of  shipment,  the  Standard  company 
says  it  is  able  to  put  these  poles  into  Ohio  at  prices 
which  compare  very  favorably  with  the  prices  for 
northern   cedar. 

Contracts  have  been  awarded  recently  for  a  com- 
plete electric  power  plant,  including  the  buildings 
and  a  refrigeration  plant,  for  the  DeBeers  Explosives 
Works,  Cape  Town,  South  Africa.  The  generating 
units,  consist  of  three  300-kilowatt  Parsons  steam 
turbines,  with  their  electric  generators  and  exciters. 
There  is  to  be  over  i.ooo  horsepower  of  three- 
nhase  induction  motors  throughout  the  works.  The 
boilers  are  equipped  with  inechanical  stokers,  coal 
and  ash-handling  apparatus,  fuel  economizers,  and 
induced  draft.  They  furnish  superheated  steam  to 
the  turbines,  which  are  operated  condensing,  with 
surface  condensers  and  cooling  towers.  C.  A.  Par- 
sons &  Co.,  Newcastle,  England,  furnished  the  tur- 
bines and  generators.  The  contract  cost  of  the  en- 
tire plant  is  £4.3,776.  and  the  plans  and  specifications 
were  prepared  bv  Henry  H.  Humphrej'  of  St.  Louis. 
Mo. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


696,924.  Battery.  William  C.  Banks,  Brooklyn, 
N.  Y.    Application  filed  September  5,  1900. 

The  battery  comprises  a  liquid-holding  jar.  a  positive  ele- 
ment located  entirely  below  the  solution  line  of  the  jar,  a 
nesalive  element,  a  depolarizer  located  partly  above  and 
partly  bel-iw  the  solu'ion  line,  and  a  pair  of  terniin=ils. 

696,946.  Controlling  Electric  Motors.  Maxwell  W. 
Day,  Schenectady,  N.  Y.,  assignor  to  the  Gen- 
eral Electric  company,  Schenectady,  N.  Y.  Ap 
plication  filed  July   12,  1899. 

The  system  comprises  a  three-wire  distributing  system 
with  motors  connected  between  the  wires  to  divide  the 
load  equally  on  the  two  sides  of  the  system  at  normal  mo- 
tor speeds.  Switches  are  provided  for  connecting  any 
motor  with  the  high-potential  wires,  and  an  auxiliary 
compensating  generator  between  a  pair  of  low-potential 
wires  is  belted  or  otherwise  connected  to  the  main  genera- 
tor and  has  a  fractional  electromotive  force  relatively  to 
that  of  the  main  generator. 

696,953.  Transformer.  Augustine  R.  Everest.  Lynn. 
Mass.,  assignor  to  the  General  Electric  com- 
pany. Schenectady,  N.  Y.  Application  filed 
March  5,  1901. 

A  transformer  core  is  described  which  comprises  a  num- 
ber of  sabstaQtially  U-shaped  laminse;  each  of  which  has 
a  long  and  a  short  leg.  The  laminae  are  assembled  alter- 
nately to  form  two  core  legs  of  the  same  thickness  and  the 
same  number  of  laminze.  End  lamins  complete  the  mag- 
netic circui'. 

696,958.  Insulator  for  High-potential  Currents. 
Rudolf  Gaertner.  Merkelsgrun.  near  Carlsbad, 
Austria-Hungary,  assignor  to  Karlsbader  Kao- 
lin-Industrie-Gesellschaft,  Merkelsgriin.  near 
Carlsbad.  Bohemia.  Austria-Hungary.  Applica- 
tion filed   January    13,   1902. 

The  high-poteotial  electric  insulator  described  is  com- 
posed of  a  number  of  glazed  bells  glazed  losether  at  the 
shoulders  and  having  an  air  space  or  interstice  between 
them. 

696,063.  Electric  Switch  Gerald  W.  Hart.  West 
Hartford,  Conn.,  assignor  to  the  Hart  Manufac- 
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turing    company.    Hartford,    Conr;.     Application 
filed   November  19,   1901. 

The  snap-switch  described  has  a  tilting  operating  part, 
a  stationary  frame,  a  link  connected  to  the  operating  part, 
a  lockine-pin  carried  by  the  link  and  guided  by  the  frame, 
a  contact-carrier,  the  pin  being  adapted  to  engage  on  op- 
posite sides  of  the  contact-carrier,  and  a  spring,  one  end 
being  engaged  by  the  operating  part  and  the  other  end 
engaging  ibe  contact-carrier. 

696,069.  Electric  Switch.  Edward  M.  Hewlett. 
Schenectady,  N.  Y..  assignor  to  the  General 
Electric  company.  Schenectady,  N  Y.  Applica- 
tion filed  August  16,   igoi. 

The  switch  has  an  automatic  circnit-breaker  in  circuit 
therewith,  and  mechanical  connections  between  the  switch 
and  calibrating  spring  of  the  circuit-breaker  for  tem- 
porarily increasing  the  tension  of  the  latter  during  circuit 
clnsQ"'e. 

696,994.  Electric  Elevator.  August  M.  Modry. 
Brooklyn.  N.  Y.  Application  filed  April  10, 
1901. 

Pairs  of  vertical  rows  of  rollers  are  journaled  upon  the 
elevator  wall,  one  row  on  each  side  of  a  corner  thereof, 
near  the  corner,  and  arraneed  so  that  the  Journals  of  the 
row  on  one  side  of  the  comer  will  be  at  right  angles  to 
the  journals  of  the  row  on  the  other  side  of  the  corner. 
Vertical  screws  are  journaled  on  the  carriage,  and  each 
screw  is  adapted  and  arranged  to  engage  the  rollers  in 
boih  rows  of  one  pair  of  the  rows  of  rollers.  An  electric 
motor  is  fastened  on  the  bottom  of  the  carriage  and  is  so 
connected  that  it  is  enabled  to  turn  the  screws  and  move 
the  carriape. 

697,001.  Insulator.  William  H.  Nichols.  Benning- 
ton. Vt..  assignor  of  one-half  to  Elmer  E,  Lar- 
rabee.  Bennington,  Vt.  Application  filed  De- 
cember 6,    1901. 

The  insulator  is  composed  of  interchangeable  and  re- 
versible members  each  of  which  is  formed  with  upper  and 
lower  grooves,  and  a  central  upwardly  inclined  table  with 
an  opening  therethroaeb.  interlocking  projections  being 
disposed  on  opposite  sides  of  the  table  and  having  inverted 
V-shaped  apices. 


697,002.  Combination  Telephone  Instrument.  James 
G.  Nolen,  Chicago,  111.  Application  filed  August 
7,   1901. 

A  self-contained  combination  telephone  instrument  is 
described.  It  comprises  a  base  of  insulating  material,  a 
current  generator  mounted  thereon,  a  switch-hook  mounted 
on  an  extension  of  the  base,  an  induction  coil  supported 
between  the  magnets  of  the  generator,  a  call-bell  ringer 
supported  by  the  magnets  between  the  poles  thereof  and 
the  induction  coil,  and  terminal  binding  screws  on  the 
base  for  each  element  of  the  combination. 

697,007.  Controlling  Arc  Lamps.  Eustace  Oxley. 
Brooklyn.  N.  Y..  assignor  to  the  General  Elec- 
tric company,  Schenectady,  N.  Y.  Application 
filed   August  25,    1900. 

A  system  of  electrical  distribution  is  described  which 
consists  of  a  supply  circuit,  a  number  of  translating  de- 
vices in  operative  relation  thereto,  a  magnetically  oper- 
ated circuit-controller  in  a  ground  branch  of  the  supply 
circuit  controlling  the  several  translating  devices,  a  switch 
operated  by  the  circuit-controller  to  cut  in  and  out  the 
several  translating  devices,  a  second  ground  branch  of 
opposite  electrical  potential  at  the  control  station,  and  a 
Fwitch  for  cpPDiPg  ?nd  closing  thp  branch. 

697,009.  Electric  Telephone  System.  William  E. 
Pembleton,  Wittenberg,  Wis.  Application  filed 
December  24,   1900. 

The  system  has  a  spring  contact  and  an  opposine  contact 
point  normally  separated  at  each  station  A  telephone 
receiver  and  a  local  battery  are  in  circuit  with  tbe  contact 
and  point,  and  a  one-way  ratchet  wheel  is  operative 
against  the  spring  contact.  A  tilt-hook  lever  is  provided 
for  the  receiver,  and  means  are  arranged  for  holding  the 
lever  in  normal  position  when  the  receiver  is  removed 
therefrom  so  that  intermittent  momentary  interruptions 
of  current  from  the  battery  occurring  incidental  to  rotation 
of  the  wheel  against  the  spring  contact  are  then  audible 
in  the  receiver. 

697,012.  Controller  for  Electric  Motors.  William 
B.  Potter.  Schenectady,  N.  Y..  assignor  to  the 
General  Electric  company.  Schenectady.  N.  Y. 
Application  filed  August  8,   1898. 

A  train  system  of  control  is  described.  It  comprises  a 
number  of  motor  cars  united  to  form  a  train,  four  or  more 
motors 'mounted    on    each  car,   the  motors  being  perma- 
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nently  coapled  in  pairs,  and  3  motor  coatroller  for  cbaog* 
iog  the  groupiog  of  tbe  pairs  of  motors  from  series  to 
parallel  relation.  The  controller  consists  of  a  number  of 
separately  actuated  contacts,  with  electromaKneis  for  ac- 
tuating the  contacts.  A  master  controller  is  provided  for 
energi/ing  one  or  more  of  the  maRnecs  at  will,  and  means 
are  conirolled  bv  one  of  the  contacts  for  imerrupting  the 
series  connection  between  the  pairs  of  motors  prior  to  the 
establisbinR  of  t^e  multiple  connection. 

697,013.  Electric  Railway.  William  B.  Potter. 
Schenectady.  N.  Y.,  assignor  to  the  General 
Electric  company.  Schenectady,  N.  Y.  Applica- 
tion filed   December  20,    1900. 

A  structure  for  surface-contact  railways  is  described.  It 
combines  a  conducting  support  having  an  upper  depres- 
sion andan  independent  metal  disk  or  stod  which  is  re- 
movably mounted  in  tbe  depression  10  make  contact  with 
the  support. 

697,016.  Starting  Device  for  Electric  Motors.  Rob- 
ert H.  Read.  Schenectady,  N.  Y..  assignor  to  the 
General  Electric  company,  Schenectady,  N.  Y. 
Application  filed  November  29,  1901. 

A  starting  device  for  electric  motors  or  other  translating 
devices  absorbing  heavy  starting  currents  is  described. 
It  comprises  an  automatic  magnetic  circuit-breaker  de- 
signed to  cut  the  motor  out  of  circuit  on  running  over- 
loads, and  a  switch  for  closing  the  motor  circuit  through 
an  auxiliary  path  when  first  starting  the  motor. 


NO.  697,035. — SYSTEM  OF  ELECTRIC  DISTRIBUTION. 

697,029.  Refrigerating  System.  William  F.  Singer, 
New  York.  N.  Y.,  assignor  to  the  Singer  Auto- 
matic Ice  Machine  company,  Jersey  City,  N.  J. 
Application  filed  November  15,  1900. 

Thermostatically  controlled  means  are  provided  for 
varying  tbe  pressure  in  the  container  so  that  the  flow  of 
refrigerating  gas  and  the  flow  of  water  may  be  stopped 
and  started  automatically  and  at  substantially  the  same 
time. 

697,035.  System  of  Electric  Distribution.  Charles 
P.  Steinmetz.  Schenectady,  N.  Y..  assignor  to 
the  General  Electric  company,  Schenectady, 
N.  Y.    Application  filed  August  19,   1901. 

Direct-current  means  are  combined  with  a  number  of 
separate  neutral  conddctors,  each  constituting  with  the 
mains  a  multiple-wire  direct-current  system  of  distribu- 
tion. The  commutator  winding  of  the  dynamo-electric 
machine  is  connected  with  other  windings  carrying  alter- 
nating currents.  Conductors  adapted  to  carry  direct  cur- 
rent extend  respectively  from  points  in  the  last-mentioned 
windines.     (See  cut.) 

697.051.  Jnnction-box  Coupling.  Morris  F.  Whiton, 
Hingham,  Mass.  Application  filed  August  28, 
1901. 

A  box  having  a  hole  through  its  wall  is  combined  with  a 
coupling  member  having  a  longitudinal  hole  through  it 
and  having  a  neck  at  one  end  formed  with  a  lateral  pro- 
jection or  flange  at  its  extremity  which  proje::ls  through 
tbe  hole  in  the  wall  and  a  locking  device  for  securing  the 
coupling  member  to  the  box  which  engages  the  projection 
or  flange. 

697.052.  Junction  Box.  Morris  F.  Whiton,  Bing- 
ham,  Mass.     Application  filed   August  31,    1901. 

The  box  his  holes  for  tbe  pipes  and  removable  or 
poncturable  pieces  contained  in  the  holes  formed  as  caps 
having  end  walls  and  side  walls  and  having  flanges  engag- 
ing the  wall  of  the  box  by  which  they  are  retained  in  place. 
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NO.     697,057. — REGULATION     OF    DYNAMO-ELECTRIC 
MACHINE. 

6971O53.  Brake  for  Propeller  Shafts.  George  Whit- 
tlesey, New  London,  Conn.  Application  filed 
December   19,   1900.     Renewed  January  28,   1902. 

A  device  for  preventing  racing  of  marine  engines  is  de- 
scribed. A  float  is  subjected  to  variation  in  water 
pressure  near  the  propeller  and  means  are  electrically  con- 
trolled by  the  Boat  for  applying  a  power  resistance  to  the 
rotation  of  the  propeller  when  the  normal  resistance  is 
decreased. 

697,057.  Regulation  of  Dynamo-electric  Machines. 
'Jliomas  W.  Williams,  Schenectady.  N.  Y..  as- 
signor to  the  General  Electric  company,  Sche- 
nectady, N.  Y.  Application  filed  December  4, 
1900. 

The  invention  combines  a  prime  mover,  an  alternating- 
current  generator  driven  thereby,  transmission  lines  ex- 
tending from  the  geneiator,  a  motor-generator  set  fed  with 
current  derived  [rem  the  (raosiiiission  lines,  and  means 
for  regulating  the  electromotive  force  of  the  generator 
element  of  the  rnotor-geoerator  set  in  accordance  with 
variation  of  frequency  of  current  in  the  transmission  lines. 
(See  cut.) 

697,065.  Apparatus  for  the  Transmission  of  Signals. 
Clarence  E.  Beach.  Binghamton,  N.  Y.,  assignor 
to  the  Star  Electric  company.  Application  filed 
April  6,   1S96. 

One  claim  reads:  Signal  boxes,  a  selector  controlled  by 
the  signal  boxes,  a  transmitter,  an  auxiliary  circuit,  a 
circuit-closer  forming  part  of  the  transmitter  and  included 
in  the  circuit,  and  connections  between  tbe  selector  and 


transmitter  so   arranged  as  suitably  to  vary  tbe  number 
and  arrangement  of  the  closures  of  the  auxiliary  circuit. 

697,077.  Electric  Arc  Lamp.  John  Eberhardt,  Chi- 
cago, 111.     Application  filed  August  13,  1901. 

A  clutch  for  arc  lamps  is  described.  It  consists  of  a 
frame  carrying  a  pivoted  gripping  dog  on  one  side,  and  a 
roller  on  the  opposite  side,  in  combination  with  a  sta- 
tionary pan,  against  which  the  roller  bears  and  which  is 
located  between  the  roller  and  the  opening  in  the  frame. 

697,123.  Means  for  Transmitting  Electrical  Energy. 
Jonathan  E.  Woodbridge,  Schenectady,  N.  Y., 
assignor  to  the  General  Electric  company,  Sche- 
nectady, N.  Y.  Application  filed  September  20, 
1901. 

A  source  of  alternating  current  is  combined  with  trans- 
mission lines  supplied  thereby,  ioductance  coils  connected 
at  regular  intervals  in  the  lines,  and  a  source  of  leading 
current  such  as  a  rotary  converter  supplied  with  current 
from  the  receiving  end  rf  the  transmission  lines. 

697,132.  Electric  Controller.  Frank  E.  Case,  Sche- 
nectady, N.  Y.,  assignor  to  the  General  Electric 
company,  Schenectady,  N.  Y.  Application  filed 
July   16,   1900. 

The  controller  is  provided  with  a  series  of  movable  con- 
tacts mounted  on  a  common  support  and  a  series  of  fixed 
contacts  adapted  to  engage  therewith,  means  for  produc- 
ing a  magnetic  field  in  a  direction  substantially  at  right 
angles  to  the  direction  of  motion  of  the  moving  contacts 
and  substantially  perpendicular  to  the  face  along  which 
contact  is  made.  A  blow-out  chamber  adjacent  to  each 
of  the  fixed  contacts  has  an  opening  adjacent  to  the  con- 
tacts for  the  reception  of  the  arc,  and  a  closed  wall  is 
arranged  opposite  to  the  opening  in  the  direction  of  travel 
of  ihe  arc. 

697,144.  Circut  Controller.  Edward  M.  Hewlett. 
Schenectady,  N.  Y.,  assignor  to  the  General 
]i;icctric  company,  Schenectady,  N.  Y.  Applica- 
tion filed   September  9,   1901. 

A  circuit-breaker  is  combined  with  an  electroresponsive 
device  controlling  the  same  provided  with  differential 
coils,  an  indicator  controlled  by  the  coils  upon  a  deter- 
minate strength  of  current  reversal,  and  means  for  trip- 
ping the  circuit-breaker  upon"  a  determinate  excess  of 
current  in  either  roil. 

697,157.  Elecln:)lyiic  Apparatus.  Frank  McDonald, 
Rumford  Falls,  Maine.  Application  filed  May 
20,    1901. 

The  apparatus  consists  of  a  metallic  tank  divided  into 
anode  and  cathode  compartments  by  perforated  metallic 
plates  lined  with  asbestos  diaphragms.  A  layer  of  acid- 
proof  cement  covers  the  inner  surface  of  the  bottom  and 
end  walls  of  the  tank  between  the  diaphragms.  The 
compartments  are  hermetically  sealed,  positive  elec- 
trodes being  carried  by  the  cover  to  the  anode  compart- 
ment and  negative  connections  to  the  plate  and  tank. 


697,192. — METHOD  OF  CHARGING  ACCUMULATORS. 

697,15!^.  Electric  Circuit-regulating  Device.  George 
P.  McDonnell.  St.  Louis.  Mo.,  assignor  of  49 
onc-hundredths  to  Oscar  E,  Plochman  and 
Richard  F.  Spencer,  St.  Louis,  Mo,  Applica- 
tion filed   October  28,  1901. 

The  apparatus  described  combines  a  constantly  rotating 
circuit-interrupter  whose  face  is  composed  of  insulation 
material  and  contact-making  segments  alternately  ar- 
ranged and  formed  tapering,  the  contact-making  surfaces 
being  connected  to  a  source  of  supply,  a  brush  co-operating 
with  the  segments  for  conducting  off  the  derived  cur- 
rent, means  for  adjusting  the  position  of  the  brush 
with  respect  to  the  segments,  whereby  the  period  of  con- 
tact of  the  brush  with  the  segments  may  be  regulated,  and 
yielding  means  for  returning  the  brush  to  normal  position 
out  of  contact  with  the  live  segments. 

697,161.  Controlling  Electric  Lamps.  Eustace  Ox- 
ley,  Brooklyn,  N.  Y.,  assignor  to  the  General 
Electric  company,  Schenectady,  N.  Y.  Appli- 
cation  filed  August  25,   1900. 

A  constant-current  circuit  contains  a  number  of  trans- 
lating devices  including  one  or  more  arc  lamps,  a  mag- 
netically operated  switch  to  cut  in  or  out  the  lamps,  and  a 
switch  at  a  control  station  for  making  and  breaking  a 
short  circuit  for  the  generator. 

697,163.  Electric  Switch.  George  B'.  Painter,  Sche- 
nectady, N.  Y..  assignor  to  the  General  Electric 
company,  Schenectady,  N.  Y.  Application  filed 
May  31,  1901. 

The  rotatable  spindle  of  an  electric  switch  has  a  rela- 
tively small  portion,  and  is  combined  with  a  sheet-metal 
contact  piece  having  a  perforation  and  held  on  the  small 
portion  of  the  spindle  by  the  larger  opposite  adjacent 
portions,  the  p^ris  being  constructed  and  arranged  so  that 
the  contact  piece  is  rotated  by  the  spindle. 

697.175-  Mechanism  for  Utilizing  the  Power  of 
Engines  or  Motors.  Henry  W.  Schlomann, 
New  York,  N.  Y. ;  Minna  Schlomann,  executrix 
of  Henry  W.  Schlomann,  deceased.  Application 
filed  July  26,  1901. 

The  combination  described  consists  of  a  prime  motor, 
its  driving  shaft,  a  fly  wheel  thereon,  an  independent  or 
separate  shaft,  a  motor  or  generator  driven  therefrom,  an 
auxiliary  balance  wheel  mounted  thereon,  and  means  for 
driving  the  auxiliary  balance  wheel  at  a  rate  of  speed 
higher  than  that  of  the  fly  wheel. 

697,192.  Method  of  Charging  Accumulators.  Royal 
E.  Ball.  New  York,  N.  Y.  Application  filed 
July  r,  1901. 

The  method  consists  in  passing  through  the  accumu- 
lator a  current,  the  electromotive  force  of  which  rises  and 
falls  in  a  series  of  waves,  varying  the  number  of  tbe 
units  in  circuit  by  cutting  them  into  and  out  of  circuit  in 
a  predetermined  order  daring  the  rise  and  fall  of  one  of 


the  waves,  and  then  varying  the  number  of  the  units  in 
circuit  by  cutting  them  into  and  out  of  circuit  in  an  order 
reverse  to  the  first-named  order  during  the  rise  and  fall  of 
a  succeeding  wave.     (See  cut,) 

697-I93-  Means  for  Charging  Accumulators.  Royal 
E.  Ball,  New  York,  N.  Y.  Application  filed 
July    I,    1901. 

One  claim  reads:  An  accumulator  composed  of  a  plu- 
rality of  units,  an  electric  circuit  connected  therewith, 
means  for  varying  the  number  of  the  units  in  circuit  by 
cutting  the  units  into  and  out  of  circuit  in  a  predeter- 
mined order,  and  means  for  varying  the  number  of  the 
units  in  circuit  by  cutting  tbe  units  into  and  out  of  circuit 
in  an  order  reverse  to  the  fir?t-named  order. 

697,219.  Electric  Circuit  Protector.  Charles  A. 
Rolfe,  Chicago,  111,  assignor  to  the  Rolfe  Elec- 
tric company,  Chicago,  111.  Application  filed 
December  3,  1900. 

The  protector  has  a  releasing  device  comprising  a  me- 
tallic shell,  a  mass  of  fusible  or  softenable  material 
inclosed  within  the  shell,  a  heat-generating  device  asso- 
ciated with  the  fusible  material  so  that  tbe  latter  will 
be  fused  or  softened  by  the  generation  of  heat  in  the  heat- 
generating  device,  and  a  loop  or  hook  engaged  by  the 
fusible  mass  so  as  to  be  held  thereby  when  such  mass  is 
hard  and  to  be  released  when  the  same  is  fused,  the 
metallic  shell  and  loop  or  hook  being  electrically  con- 
nected with  the  beat -generating  device. 


NO.    697, 267. -^AUTOMATIC   ELECTRIC   CONTROLLER. 


697,267.  Automatic  Electric  Controller.  Alexander 
McGary  and  Pearl  Mellinger,  LaGrange,  111. 
Application    filed    May   25,    1901. 

In  the  controller  are  combined  a  dynamo  adapted  to  be 
driven  from  a  car  axle,  a  dynamo  circuit,  a  storage  battery 
and  lamp  circuit,  a  variable  resistance  arranged  for  intro- 
duction into  the  dynamo  circuit,  a  traveling  bar  whereby 
the  resistance  may  be  varied,  constantly  actuated  means 
for  moving  the  bar,  a  solenoid  having  a  core,  a  spring 
pressing  on  the  core,  connections  between  the  core  and 
constantly  actuated  means,  a  lever  against  which  the 
spring  bears,  and  means  between  Ihe  lever  and  the  trav- 
eling bar  for  moving  the  latter  to  compress  the  spring 
when  the  core  of  the  solenoid  is  moved,     (See  cut.) 

697,273.  Automatic  Safety  Switch  for  Electric  Cir- 
cuits. Oliver  L.  Plumtree,  Chicago,  111.,  as- 
signor of  one-half  to  John  W.  Ware,  trustee. 
Application  filed  January   18,   igor. 

An  automatic  switch  mechanism  for  branch  electric  cir- 
cuits is  described.  It  comprises  a  pair  of  terminals,  a 
switch  arm  oscillating  between  the  terminals,  a  spring  for 
oscillating  the  arm,  and  an  electromagnet  and  a  spring 
acting  in  opposition  to  throw  the  switch  oscillating  spring, 
the  electromagnet  being  incorporated  into  tbe  circuit  to 
be  controlled  and  being  normally  weaker   than  the  spring. 

697,277.  Signaling  System  for  Single-track  Rail- 
ways. Wilmer  W.  Salmon,  Chicago.  111.,  as- 
signor to  the  Hall  Signal  company.  Application 
filed  July  21,   1894. 

The  system  combines  a  series  of  outrunning  blocks  and 
a  series  of  overlapping  inrunning  blocks,  signals  for  the 
blocks,  and  signal-operating  devices  connecting  the  in- 
running  signals  together  and  the  outrunning  signals  to- 
gether and  interconnecting  the  inrunning  and  outrunning 
signals. 


NO.    697,315. — MEANS   FOR   INSERTING  CABLES  INTO 
CONDUIT. 

697,315.  Means  for  Inserting  Cords  or  the  Like 
Into  Underground  Conduits.  Louis  J.  Bergdoll, 
Philadelphia,  Pa.  Application  filed  January  17, 
1902. 

Means  for  use  in  introducing  a  cable  into  a  conduit 
comprise  a  self-propelled  car  adapted  to  travel  through 
the  conduit,  and  provided  with  a  pivoially  mounted  motor, 
means  for  normally  disconnecting  the  motor  to  permit  the 
car  to  travel  rearward,  and  power  conductors  connected 
with  the  car  and  adapted  to  be  fed  into  the  conduit  as  the 
car  travels  throi'gh  it.     (See  cut.) 

697,327.  Automatically  Operated  Reed  and  Pipe 
Organ.  James  W.  Crooks,  Boston,  Mass.,  as- 
signor of  one-half  to  Winchester  Veazie,  Brook- 
line,  Mass.     Application  filed  September  3,  1901. 

Electrically  operated  mechanisms  controlled  by  the  music 
sheet  are  used  to  control  the  operation  of  the  pneumatic 
mechanism. 

697,383.  Machine  for  Grinding  and  Polishing  Steel 
or  Other  Metallic  Pens.  James  W.  Milligan 
and  Henry  Railings,  Birmingham,  England. 
Application   filed  October  21,    1901. 

The  machine  consists  of  a  conveyor  having  means  for 
holding  the  pens  and  means  for  feeding  (he  pens,  includ- 
ing an  electromagnet  arranged  in  juxtaposition  to  the 
conveyor,  and  serving  to  hold  the  pens  in  the  path  of  the 
pen-holding  means  on  the  conveyor. 
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Lord  Kelvin  in  the  United  States. 

Princes'  visits  are  made  tlie  occasion  of  pleasant 
interchanges  of  civilities  between  nations;  but  to 
the  thoiiglitfnl-minded  the  United  States  is  hon- 
ored in  a  inucli  greater  degree  by  welcoining  to  its 
shores  such  a  man  as  Kelvin,  as  it  now  does  for 
the  fourth  time,  or  von  Helmholtz,  as  it  did  in 
iSg,!,  than  in  entertaining  the  kinsman  of  any  mon- 
arch whose  title  to  distinction  is  of  mere  hereditary 
right.  In  science  comparisons  are  even  more  odious 
tlian  elsewhere,  but  surely  no  one  can  cavil  at  the 
assertion  that  the  eminent  Scotch-Irish  professor 
is  the  greatest  of  living  physicists.  His  contribu- 
tions to  the  sum  of  human  knowledge  have  been 
so  numerous  and  varied  that  he  will  go  down  in 
histoo'  as  one  of  the  greatest  scientists  of  the  nine- 
teenth century,  which  has  been  a  period  particularly 
rich  in  scientific  investigation  and  achievement  and 
characterized  by  many  great  names.  And  yet,  at 
the  ripe  age  of  78,  Lord  Kelvin  is  still 
a  student— still  striving,  with  simplicity 
and  earnestness,  to  solve  some  of  the 
many  complex  problems  that  natural 
philosophy  presents  to  the  human  mind. 
He  is  a  man  entitled  to  the  great  honors 
he  has  received,  and  nowhere  is  the 
value  of  his  work  more  highly  appre- 
ciated than  in  the  United  States.  Elec- 
trical investigators,  in  particular,  look 
up  to  this  living  successor  of  Faraday 
and  Maxwell  as  the  "Grand  Old  Man" 
of  electrical  science  and  venerate  him 
for  his  accomplishments.  American  elec- 
trical men  join  in  giving  Lord  and  Lady 
-Kelvin  a  hearty  welcome  and  unite  in 
the  hope  that  tlie  present  visit  may  be  a 
pleasant  one  and  not  the  last. 

New  York,  .\pril  22  [Special  dispatch 
to  the  Western  Electrician]. — Lord  Kel- 
vin, accompanied  by  his  wife,  arrived 
here  on  the  Campania  on  Saturday, 
.\pril  19th.  .\  reception  in  their  honor 
was  given  last  evening  at  Columbia 
University  by  the  American  Institute 
of  Electrical  Engineers,  assisted  by  the 
officers  of  the  university,  the  National 
.■\cademy  of  Sciences,  the  American  As- 
sociation for  the  Advancement  of  Sci- 
ence, the  Astrophysical  Society  and  the 
New  York  Academy  of  Science.  The 
reception  was  held  in  the  gymnasium  of 
the  university  and  was  presided  over 
by  Dr.  Francis  Bacon  Crocker,  past- 
president  of  the  Institute  of  Electrical 
Engineers  and  professor  of  electrical 
engineering  in  Columbia  University. 
The  platform  and  body  of  the  hall  were 
thronged  with  men  and  women  eager 
to  pay  tribute  to  the  venerable  man  of 
science.  Among  these  were  Thomas  A. 
Edison,  Nikola  Tesla,  Professor  Elihu 
Thomson  and  many  other  prominent 
electrical  men.  Speeches  of  welcome  were  made  by 
Dr.  Crocker.  President  Butler,  Columbia's  new  head. 
Professor  Thomson.  Dr.  Gordon  Webster  and  Dr. 
Robert  Simpson  Woodward.  At  the  conclusion  of 
these  addresses  the  chairman  introduced  the  guest 
of  honor.  This  was  the  signal  for  a  spontaneous 
ovation,  the  entire  audience  rising  to  its  feet  and 
cheering   enthusiastically. 

When  quiet  was  again  restored  Lord  Kelvin 
stepped  to  the  front  of  the  platform,  and  in  a  voice 
that  was  strong  and  distinct,  in  spite  of  his  years 
and  decided  Scotch  accent,  he  acknowledged  the  cor- 
dial and  flattering  reception.  He  said  in  part:  "I 
am  not  much  of  a  speaker,  but  he  would  be  poor 
in  speech  indeed  who  could  not  find  words  to  thank 
you  heartily  for  this  splendid  reception.  This  meet- 
ing is  not  only  a  meeting  of  w-elcome  to  a  citizen 
of  another  country,  but  I  may  say  it  is  a  union  of 
the  sciences,  and  to  scientific  men  such  an  'occasion 
is  always  memorable.  Some  kindly  references  have 
been  made  by  some  of  the  speakers  to  the  little  I 
w^as  permitted  to  do  in  connection  with  the  laying 
of  the  .Atlantic  cable.  That  was  a  great  work  and 
a  great  monument  to  a  great  American.  Others 
helped  in  the  n-ork,  but  Americans  must  never  for- 
get, as  the  world  will  never  forget,  the  name  of 
Cyrus  W.  Field." 

The  reference  to  Field  was  greeted  by  loud  and 


enthusiastic  cheering.  Continuing,  the  speaker  was 
pleased  to  say  that  much  of  what  he  had  been  able 
to  accomplish  was  largely  due  to  the  co-operation 
of  his  American  colleagues.  He  spoke  feelingly  of 
the  inspiration  each  of  his  former  visits  to  this 
country  had  been  to  him.  He  paid  a  graceful  com- 
pliment to  Thomas  .'V.  Edison,  which  again  brought 
forth  cheers  and  applause,  which  continued  until 
Mr.  Edison  was  compelled  to  rise  from  his  seat  at 
the  rear  of  the  stage  and  bow  his  acknowledgments. 
Lord  Kelvin  did  not  think  that  wireless  telegraphy 
would  in  any  way  conflict  with  the  submarine  cable, 
liut  would  rather  be  supplemental  thereto,  as  the 
telephone  has  proven  to  be  to  the  telegraph.  Speak- 
ing on  these  lines,  he  said  that  science  has  advanced 
greatly  during  recent  years  along  all  lines,  and 
one  of  its  greatest  achievements  is  that  of  Marconi 
and  wireless  telegraphy..  It  is  a  great  achievement 
to    serui  a  message  to  land   from   100   miles   out   at 


work  of  nature,  it  would  be  more  beautiful  still  if 
those  waters  fell  upon  turbine  wheels,  every  one  of 
which  was  turning  the  wheels  of  industry,  .At  the 
conclusion  of  the  speechmaking  Lord  and  Lady  Kel- 
vin held  an  impromptu  levee,  the  entire  audience 
embracing  the  occasion  to  file  across  the  stage  and 
shake  hands  with  the  honored  guest  and  his  stately 
and  charming  consort. 

President  Butler,  in  his  speech,  referred  to  Lord 
Kelvin  as  Great  Britain's  greatest  teacher  and  in- 
ventor, and  the  man  who  had  not  only  gone  out 
to  more  points  in  the  unknown  than  most  men,  but 
who  had  made  his  discoveries  practical  and  easily 
[mderstood.  Professor  Elihu  Thomson,  speaking  for 
the  Institute  of  Electrical  Engineers,  enlarged  upon 
the  work  and  theories  of  their  guest,  attributing  a 
large  amount  of  the  progress  achieved  in  the  last 
25  years  in  practical  electricity  to  his  efforts.  He 
termed  Lord  Kelvin  the  father  of  electrical  engineers, 
asserting  that  previous  to  his  time  there 
had  been  practically  no  electrical  engi- 
neering, R. 


LORD   KELVIN, 

sea,  or  from  several  hundred  miles.  The  work  that 
he  (Marconi)  has  done  indicates  that  the  time  will 
come  when  messages  will  be  sped  over  the  ocean 
without  an  intervening  wire. 

"But,  my  friends."  Lord  Kelvin  went  on,  "we 
must  not  forget  the  great  achievement  which  gave 
us  submarine  telegraphy,  which  will  continue  to  serve 
us  well,  even  with  wireless  telegraphy  as  a  com- 
mercial success.  As  I  said  before,  Americans,  of 
all  others,  must  not  forget  the  work  of  Cyrus  W, 
Field.  I  got  inspiration  the  first  time  I  came  to 
-\merica.  The  first  time  I  landed  on  this  continent 
was  in  1866.  and  my  landing  was  in  Newfoundland. 
One  might  not  believe  it,  but  I  got  wonderful  in- 
spiration from  Newfoundland.  Ten  years  later  I 
came  over  to  your  Centennial  Exposition,  and  Amer- 
ica had  given  to  the  world  then  a  triumph  of  sci- 
ence in  the  telephone,  I  got  inspiration  on  that 
visit  from  meeting  and  talking  with  Alexander  Gra- 
ham Bell.  The  next  time  .1  came  was  in  1884. 
and  then  I  found  the  great  achievement  of  Edison 
perfected  and  New  York  as  bright  by  night  as  by 
day,   through  his   invention," 

in  closing.  Lord  Kelvin  referred  to  the  "harness- 
ing" of  Niagara  and  the  wonderful  possibilities  de- 
veloped by  the  electrical  transmission  of  this  great 
power.     He  said  that  beautiful  as  is  that  wonderful 


A  complete  biographical  account  of 
Lord  Kelvin,  with  detailed  mention  of 
the  many  inventions,  researches  and  sci- 
entific contributions  that  he  has  given 
to  the  world  during  the  last  55  years, 
would  fill  many  pages.  His  whole  life 
has  been  one  of  extreme  usefulness,  and 
there  is  hardly  a  branch  of  science  that 
has  not  benefited  directly  through  his 
remarkable  ability  and  learning. 

William.  Thomson,  now  Lord  Kelvin, 
was  born  in  Belfast,  Ireland,  on  June 
26,  1824,  but  from  the  age  of  eight  years 
he  has  lived  continuously  in  Glasgow, 
Scotland.  His  father.  Professor  James 
Thomson,  had  earned  a  wide  reputation 
as  a  teacher  and  author  of  textbooks 
on  mathematics,  and  the  son  was  reared 
in  an  atmosphere  that  proved  an  excel- 
lent schooling  for  his  future  mathemat- 
ical and  scientific  work.  William  grad- 
uated from  St.  Peter's  College,  Cam- 
bridge, as  second  wrangler  in  1845,  and 
the  following  year,  at  the  age  of  22,  was 
appointed  professor  in  natural  philos- 
ophy in  Glasgow  University — a  selection 
which  shows  the  confidence  in  his  future 
he  had  already  inspired.  At  that  time 
he  was  regarded  as  the  first  man  of 
science  of  the  rising  generation  in  Great 
Britain.  He  continued  to  hold  his  chair 
at  Glasgow  University  for  53  years, 
despite  numerous  offers  to  remove  to 
Cambridge  and  elsewhere.  In  June, 
i8g6,  a  jubilee  celebration  was  held  com- 
memorative of  his  long  and  efficient 
service  with  the  university.  The  occasion 
brought  together  a  distinguished  gath- 
ering of  scientific  men  and  elicited  con- 
gratulatory addresses  from  28  uni- 
versities, 12  colleges  and  51  societies  and  insti- 
tutions. 

Lord  Kelvin's  mind  has  been  extraordinarily  pro- 
lific of  investigations  in  all  branches  of  physics, 
but  especially  in  heat,  electricity  and  dynamics. 
His  treatise  on  natural  philosophy — undertaken  in 
collaboration  with  the  late  Professor  P,  G,  Tait— 
is  a  monumental  one.  His  work  in  electricity,  both 
of  a  theoretical  and  a  practical  nature,  has,  perhaps, 
brought  him  into  greatest  prominence.  He  deter- 
mined the  law  of  velocity  of  electric  signals  through 
long  submarine  cables  and  invented  the  mirror-gal- 
vanometer by  which  these  signals  could  be  easily 
read,  and  thus  was  able  to  render  the  early  .^.tlantic 
cable  economical  in  working.  For  this  improvement 
in  submarine  cabling  he  was  knighted  in  1866.  along 
with  Sir  James  Anderson  and  Sir  Charles  Bright, 
his  colleagues  on  the  first  wholly  successful  .-Ktlantic 
cable  expedition. 

In  January,  1892,  Sir  William  Thomson  was 
raised  to  the  peerage,  taking  the  title  of  Baron 
Kelvin,  as  a  suitable  honor  for  his  developments 
in  electrical  and  engineering  science.  After  his 
first  researches  in  submarine  cabling,  he  brought 
out  his  siphon  recorder,  which  improved  on  his  mir- 
ror-galvanometer by  writing  down  the  message. 
Next  followed  his  tidal  harmonic  analyzer  and  tide 
predictor,  designed  to  calculate  the  height  of  future 
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tides  at  any  place ;  his  electrometers  and  standard 
balances  for  electrical  measurements,  and  his  new 
magnetic  compass,  now  regarded  as  the  best  made. 
He  introduced  pianoforte  wire  for  deep-sea  sound- 
ing, and  his  navigational  sounding  machine  is 
largely  used  in  the  British  Navy  and  merchant 
marine.  In  recent  years  Lord  Kelvin  has  devoted 
much  time  and  attention  to  the  production  of  meas- 
uring instruments.  He  has  brought  out  electrostatic 
potential  instruments,  electromagnetic  volt  and  am- 
pere meters,  a  new  electric  supply  meter  and  testing 
instruments  for  measuring  insulation,  resistance  and 
conductivity. 

Lord  Kelvin's  researches  in  electrostatics  and 
magnetism  were  collected  and  published  in  one  vol- 
ume in  1872.  His  collected  mathematical  and  phys- 
ical papers  have  been  printed  in  several  volumes  and 
his  collected  "Popular  Lectures  and  Addresses"  have 
been  published  in  three  volumes.  Many  honors  have 
been  conferred  upon  him.  He  has  the  degree  of 
LL.  D.  from  the  Universities  of  Glasgow,  Edinburgh. 
Cambridge.  Dublin.  Montreal  and  Bologna;  D.  C.  L. 
of  Oxford  and  M.  D.  of  Heidelberg.  He  has  been 
decorated  by  France.  Germany.  Belgium  and  Eng- 
land and  is  a  member  of  a  large  number  of  scientific 
associations  in  his  own  and  other  countries.  He  has 
been  three  times  president  of  the  Royal  Society  of 
r^dinhurgh.  was  president  of  the  Royal  Society. 
London,  from  1S90  to  1895.  and  in  1S71  was  presi- 
dent of  the  British  .Association  at  its  meeting  in 
Edinburgh.  He  is  associated  with  James  White  in 
the  manufacture  of  his  electrical  instruments,  for 
which  be  received  a  grand  prize  at  the  Paris  Ex- 
position of  1900.  He  has  also  been  the  technical 
adviser  of  the  British  Westinghouse  Electric  and 
Manufacturing  Company. 

This  is  Lord  Kelvin's  fourth  visit  to  the  United 
States.  In  1876  he  visited  Niagara  Falls  and  in 
1890  was  made  president  of  the  International  Ni- 
agara Commission,  established  in  London  for  the 
purpose  of  examining  plans  for  the  then  proposed 
waterpower  development  at  Niagara.  The  Niagara 
Falls  Power  Company  acted  upon  the  suggestions 
of  the  commission,  but  it  was  not  until  Lord  Kel- 
vm's  third  visit  to  this  country,  in  1897.  that  he  had 
his  first  opportunity  of  seeing  the  great  power  plant 
with  which  he  had  been  connected  in  its  early  stages. 
He  had  made  a  trip  to  America  in  1884.  but  without 
visiting  the  Falls.  .At  the  present  time  Lord  'Kelvin 
will  visit  Rochester,  N.  V.,  Washington,  D.  C 
Jamestown.  N.  Y.,  and  Niagara  Falls.  He  is  uncer- 
tain as  to  the  length   of  his  stay. 


Electrically    Operated    Nevada    Mining 
Plant. 

The  entire  plant  of  the  Dexter  Tuscarora  Mining 
Company  of  Elko  County,  Nevada,  with  the  excep- 
tion of  the  hoists,  is  operated  by  electricity.  Power 
is  generated  from  two  power  plants,  one  12  miles, 
the  other  23  miles  distant.  The  total  capacity  of 
the  generators  in  these  two  plants  is  325  horsepower, 
hut  the  company  has  been  unable  to  obtain  more 
than  200  horsepower  from  them  during  the.  last 
year  on  account  of  the  extreme  dryness  of  the  sea- 
son. 

The  water  for  the  Jack  Creek  power  plant  is 
carried  througli  a  flume,  ,S,200  feet  long,  to  the 
head  of  a  steel-pipe  line,  3,800  feet  long  and  22  inches 
in  diameter,  thus  obtaining  a  fall  of  416  feet,  the 
generators  beinc  driven  by  Pelton  wheels.  The 
current  is  transmitted  over  a  23-mile  pole  line  at 
ir.500  volts   to   the   stamp   mill   In   Tuscarora. 

That  part  of  the  plant  operated  by  electricity  con- 
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Electricity  at  Manila  and  Curious  Philip- 
pine Contrivances. 
By  R.   G.  M.wse. 

There  is  a  combination  of  conditions  in  Manila  C)f 
considerable  interest  to  the  electrical  engineer.  On 
the  same  roadway  over  which  the  modern  designs  of 
electrically  propelled  automobiles  run,  one  may  see 
the  crude  old  cariboa  outfit  driven  by  the  native. 
Electric  lights  of  the  best  patterns,  and  very  effective 
In  service,  furnish  light  for  workmen  who  saw  lum- 
ber with  the  ancient  hand  saws  of  their  forefathers. 
On  the  other  hand,  tlie  lights  of  the  electrical  com- 
panies ma3'  be  found  burning  in  two  or  three  of  the 
modern  hotels  and  commercial  buildings,  the  furnish 
Ings   of  which  correspond  with   the  lights. 

The  electric  plant  which  generates  the  necessary 
power  for  the  thousands  of  lamps  distributed 
throughout  the  city,  for  street,  water-front,  hotel, 
public-building  and  store  lighting,  is  a  creditable  in- 
stitution. This  building  contains  the  machinery  and 
power  apparatus  of  the  Electriclsta  syndicate,  and  is 
situated  on  the  Calle  de  St.  Sebastin,  Manila.  The 
building  is  ample  in  proportions  to  accommodate  all 
and  more  than  the  electrical  machinery  that  is  at 
present  in  use.  It  is  substantially  built  and  is  nearly 
200  feet  long  and  almost  150  feet  wide.  Six  tan- 
dem-compound engines  of  225  horsepower  each  are 
used.  They  are  belted  to  12  Brush  alternators  and 
four  Brush  arc  dynamos.  Both  incandescent  and 
arc  lighting  is  supplied  throughout  the  city.  The 
alternators  are  provided  with  exciters,  having  a  ca- 
pacity each  of  about  25  amperes  at  300  volts.  The 
arc  dynamos  are  each  75-lamp  machines.  There 
appears  to  be  quite  a  call  for  electric  lighting  for 
street  and  dock  work,  as  work  can  be  done  better 
at  night,  when   the  air  is  cooler. 

There  appears  to  be  no  limit  to  the  possibilities 
for  electrical  lighting  and  power  in  the  city  of  Manila 
and  vicinity.  The  natives  and  the  Spanish  take 
kindly  to  these  new  innovations  and  tliey  are  buying 
and  putting  in  electric  lights,  fans,  bells  and  all 
modern  electrical  conveniences  about  as  fast  as  the 
electrical  engineers  can  furnish  them.  The  prices  for 
these  modern  devices  in  the  Philippines  are  neces- 
sarily high,  as  compared  with  American  valuations, 
but  these  facts  do  not  seem  to  prevent  liberal  sales 
of  the  goods  and  frequent  installations  of  the  appa- 
ratus in  many  places. 

It  is  necessary  for  the  electric-lighting  and  power 
companies  to  employ  many  native  linemen  and  labor- 
ers, which  often  results  in  poor  line  construction. 
One  may  find  the  skilled  American  engineer  in  the 
office  or  shop  of  the  plant,  where  he  seees  that  every- 
thing is  kept  in  first-class  order.  But  outside,  along 
the  lines,  one  may  find  samples  of  extremely  poor 
workmanship,  put  up  by  the  Filipino  helpers.  Some- 
times one  observes  illustrations  of  the  inferior  work- 
manship inside  the  engine  rooms,  where  belting  may 
be  seen  sewn  at  the  eiids  something  as  shown  in 
Fig.  I.  Here,  the  Filipino  workman,  instead  of 
sewing  the  laces  from  end  to  end  in  the  leather,  puts 
in  the  unnecessary  wire  piece  (A)  and  laces  over 
this,  thus  making  a  singular  hinge-like  connection 
that  gives  good  service  for  a  brief  time  only,  when 
it  has  to  be  replaced  with  a  common  belt  sewing. 

In  Fig.  2  is  shown  an  odd  connection  with  wood- 
work of  a  wire  which  was  seen  by  the  writer,  just 
as    the     connection     was     completed   by    the    native 


wheel    (C),   and  driven  by  a  cylinder  or  wheel  op- 
crated    by    hand    power. 

I  also  observed  a  number  of  types  of  water 
motors  designed  by  the  native  workmen  in  imitation 
of  the  American  water  motor.  One  of  these  Fili- 
pino motors  is  sliown  in  Fig.  4.  The  hub,  usually 
Hardwood,  carries  the  several  spokes,  on  which 
arc  fitted  the  metal  cups.  A  flanged  wooden  wheel 
(  E)  carries  in  its  grooves  the  belt  or  cord  (F)  for 
driving  purposes.  Often  common  metal  dishes  are 
soldered  or  otherwise  secured  to  the  spokes.  The 
water  power  which  is  used  to  propel  this  motor  is 
procured  through  the  pipe  (G),  the  water  striking 
into  the  cups  as  at  (H).  From  one  to  three  horse- 
power is  obtained,  according  to  the  size  of  wheel  and 
the  force  of  the  water,  and  this  power  is  transmitted 
to  devices  such  as  motor  fans,  sewing  machines,  etc. 
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The  whole  affair  Is  usually  boxed  to  catch  the  water 
and  pass  the  water  off  in  pipes  to  drains. 

One  of  the  native  linemen  seen  by  the  writer  had 
a  screw-driver  of  the  pattern  shown  in  Fig.  5  at  (I) 
in  his  belt.  It  was  a  tool  of  his  own  make,  crudely 
fashioned  and  quite  unsuitable  for  fine  work,  al- 
though serviceable  for  the  heavy  outdoor  line  op- 
erations. A  type  of  gouge  is  shown  at  (J).  This 
is  also  carried  in  the  tool  equipment  of  the  native 
lineman,  as  a  rule.  (K)  shows  a  rather  peculiar 
native  boring  tool.  There  Is  a  wheel  at  (M)  for  the 
round  belt  which  runs  to  the  wheel  at  (N),  and 
thence  to  the  wheel  at  fO).  There  is  a  little  crank 
on  the  upper  wheel,  so  that  when  this  is  turned,  the 
boring  part  of  the  tool,  at  (L)  is  caused  to  turn 
rapidly. 


Fiske  Electrical  Steering  Apparatus. 

Lieutenant  Bradley  A.  Fiske  of  the  United  States 
Navy  has  just  been  granted  a  patent  that  is  entitled 
"Electrical  Steering  Apparatus  for  Ships."  The 
patent  is  numbered  697,826  and  Is  assigned  to  the 
Western  Electric  Company  of  Chicago.  The  essen- 
tial details  of  the  invention  are  as  follows:  The 
helm  of  the  ship  is  operated  by  means  of  a   steam 


Fig.  I.     Belt  Fasteninfi, 


Method  of  Attaching  Wire.  Fig.  3.     Fan. 
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Water  Motor. 


Native  Tools. 


sists  of  a  40-stamp  mill,  pumping,  air-compressing 
plant  and  machine  shop.  The  stamp  mill  consists 
of  40  900-pound  stamps  in  four  batteries  of  10  each, 
each  stamp  having  a  capacity  of  from  three  to  four 
tons  every  24  hours.  These  are  operated  by  a  100- 
horsepower  motor,  which  also  drives  two  Gates 
crushers.  The  air-compressing  plant  is  an  eight- 
drill,  two-stage,  automatic  cut-off  Nordberg  com- 
pressor, and  is  driven  by  a  lOO-horsepower  electric 
motor.  W'hile  the  hoist  at  present  is  operated  by 
steam,  in  a  short  time  it  will  be  replaced  by  an 
up-to-date    electric    hoist. 

Two  pumps  are  also  operated  by  electricity  on  the 
300-foot  level  which  were  formerly  run  by  steam. 
It  is  the  intention  of  the  company  as  soon  as  more 
power  can  be  secured,  to  make  a  number  of  exten- 
sive electric  improvements  In  the  way  of  drills, 
hoists  and  pumps. 


worker.  He  first  proceeded  to  flatten  out  a  portion 
of  the  wire,  and  then,  with  his  native  boring  tool,  he 
put  a  hole  through  the  middle  of  the  flat  portion 
and  inserted  the  screw  (B).  This  screw,  of  course, 
held  the  wire  close  to  the  wood  post. 

The  residents  of  Manila  are  putting  in  many  elec- 
tric fans,  having  found  out  the  benefits  of  a  me- 
chanical device  for  circulating  the  air  in  apartments 
on  close  days  and  nights.  In  Fig.  3  is  shown  a 
native-made  air-moving  device,  built  after  the  model 
of  the  American  motor  fans.  There  is  a  shaft  pro- 
vided usually  of  wood,  to  which  is  fixed  a  hub  for 
carrying  the  necessary  wooden  blades,  as  shown. 
These  blades  are  arranged  in  the  same  order  as  the 
Wades  of  the  regular  machine.  The  device  is  pro- 
pelled by  a  band  or  cord  (D)  running  on  the  grooved 


steering  engine,  which  is  controlled  by  a  reversing 
valve.  The  valve  is  adapted  to  be  moved  in  either 
direction  to  cause  the  engine  to  run  in  one  direction 
or  the  other,  according  to  the  direction  of  such 
movement.  The  valve  is  normally  maintained  in 
a  central  position  to  keep  the  engine  at  rest.  It  is 
opened  in  one  direction  or  the  other  by  means  of  a 
small  induction  motor,  according  to  the  character 
of  current  supplied  to  it.  The  motor  is  connected 
electrically  to  a  polyphase  generator,  the  armature 
or  rotor  of  which  is  adapted  to  be  operated  man- 
ually by  a  hand-steering  wheel.  By  this  arrange- 
ment the  engine  may  be  caused  to  move  the  helm 
to  one  side  or  the  other  by  manually  operating  the 
generator  in  a  corresponding  manner.  The  arrange- 
ment of  the  apparatus  is  illustrated  in  the  accom- 
panying diagram. 
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A  Modern  Hydro-electric  Plant  in  Italy. 

A  waterpower  plant  has  been  developed  in  North- 
western Italy  for  electrical  purposes  which  may  be 
taken  as  a  typical  installation  for  that  country.  The 
plant  is  owned  by  the  Societa  Industriale  Elettro- 
chemica  di  Pont  San  Martin,  which  has  obtained  the 
right  to  30  cubic  meters  of  water  in  the  Dora  Baltea 
River,  in  the  compartment  of  Piedmont.  This  river 
rises  in  the  Western  Alps  and  flows  through  the 
valley  of  Aosta.  In  the  territory  of  Pont  San  Mar- 
tin and  Carema,  where  the  power  plant  is  located,  a 
fall  of  14  meters  is  obtained  which  gives  a  nominal 
power  of  5,600  horsepower,  or  an  effective  power  of 
4.200  horsepower. 

The  purpose  of  the  society  is  to  transmit  the  elec- 
tric  energj'   in  the  territories   of  the   Canavese   and 
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of  1.60  meters.  The  section  of  the  canal  is  16.80 
square  meters,  the  depth  of  the  water  being  two 
meters.  It  is  trapezoidal  in  section  in  the  embank- 
ment portion  and  rectangular  in  its  raised  part. 
The  walls  are  all  of  stone  and  hydraulic  lime,  and 
tlie  bottom  consists  of  concrete,  cement  and  lime. 
Its  inclination  of  level  is  of  0.6  in  1,000. 

The  formula  that  was  applied  to  calculate  the  ve- 
locity of  the  stream,  which  was  found  to  be  about 
iSo   meters,    is  the    new    one    of    Bazin,    and    is    as 

87  

follows:     V=  J    .        ^Ki.    To  the  coelificient  (7) 

the  value  of  0.46  was  assigned,  supposing  that  the 
surface  of  the  walls  was  rather  rough,  also  on  ac- 
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the  entrance.  The  small  turbines  have  only  one 
wheel  built  according  to  the  American  type,  but  all 
have  distributors  with  movable  blades,  controlled 
by  a  shaft  extended  into  the  machine  room,  where 
a  powerful  lever  is  connected,  through  a  hydraulic 
regulator  to  the  large  turbines,  and  through  a  sim- 
ple regulator  to  the  small  ones. 

The  three-phase  generators,  four  in  number,  have 
rotating  inductors  and  produce  a  3,000-volt  current. 
They  are  shown  in  Fig.  2.  This  current  passes  to 
the  switchboard  (Fig.  3),  on  which,  for  each  ma- 
chine, there  are  switches,  safety  gauges  and  measur- 
ing instruments.  The  board  has  also  switch  handles 
for  throwing  into  and  out  of  circuit  the  transform- 
ers   (Fig.  4)   that  raise  the  potential  from  3,000  to 
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FiK.  I.     Canal  and  Power  House. 

Biellese,  distributing  it  for  power  and  lighting  pur- 
poses. Although  the  volume  of  water  of  the  Dora 
River  averages  about  150  cubic  meters  for  the  year, 
it  falls  to  22  cubic  meters  at  Pont  San  Martin  during 
the  winter  season  for  about  40  to  go  days.  This 
gives  a  minimum  power  of  only  3,000  horsepower 
which  can  be  supplied  to  its  customers,  and  to  utilize 
the  surplus  power  when  it  is  available  the  society 
purposes  to  install  an  electrochemicai  industry  in 
the  region  of  the  falls. 

Work  was  commenced  in  January,  1900,  and  fin- 
ished in  August,  1901,  which  was  considered  a  rela- 
tively brief  time,  as  many  serious  difficulties  had  to 
be  overcome,  some  of  the  work  being  performed  on 
the  river  bed.     The  plant  was  constructed  under  the 
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count  of  the  deposits  of  sand  which  inevitably  are 
formed  at  the  bottom,  and  of  the  wrinkles  which 
take  place  on  the  face  of  the  walls  continually  wet 
b)-    water. 

A  few  meters  below  the  intake  there  is  an  outlet, 
100  meters  long,  designed  to  return  to  the  Dora 
River  the  surplus  of  water.  A  second  outlet  of  the 
same  length  is  to  be  found  in  the  vicinity  of  the 
power  house  (shown  in  Fig.  i),  on  the  last  section 
of  the  elevated  portion  of  the  canal.  It  empties  into 
the  discharging  canal,  in  which  it  was  necessary  to 
maintain  the  continuity  of  the  passage  of  the  water 
when  the  turbines  are  still,  and  because  the  Society 
of  Font  San  Martin,  as  it  has  projected,  will  pro- 
li.ni^    the    discharging    canal    in    order    to    create    a 


Fig.  z.     Generator  Room. 

15,000  volts.  All  the  boards  are  located  in  the 
machine  room,  and  are  placed  on  one  floor,  a  dis- 
position which  renders  easy  and  comfortable  manip- 
ulation to  the  attendants  and  employes.  The  handles 
of  the  interrupters  are  on  the  face  of  the  switch- 
board, while  the  interruptors  are  mounted  on  the 
back  of  the  board,  together  with  the  safety  gauges, 
and,  in  general,  all  those  parts  which  may  cause 
danger  in  cases  of  contact,  or  heavy  sparks  in 
operation. 

The  15,000-volt  current  from  the  transformers  is 
controlled  by  three  collecting  handles,  and  after- 
ward is  subdivided  into  two  three-wire  circuits,  which 
leave  the  plant  through  a  metallic  tower.  This 
tower   serves    also    as  an    anchorage  to   the   outside 
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Fig.  3.     Switchboard. 

engineering  direction  of  Vincenzo  Soldati,  Antonio 
del   Pia  and  Maurizio   Bruzzo. 

The  winter  of  1900  was  spent  principally  in  build- 
ing the  dam  across  the  bed  of  the  Dora  River^  and 
in  constructing  the  intake  and  the  discharger  of 
the  sand  and  gravel.  The  dam,  which  is  90  meters 
long,  forms  a  monolith  of  concrete  and  cement,  built 
in  an  oblique  line  across  the  river,  with  a  light 
parabolic  cur\'ature  toward  the  shore  opposite  the 
intake.  It  has  a  width  of  10  meters  and  a  height 
of  1.80  meters. 

The  canal  is  800  meters  long,  of  which  418  meters 
are  in  embankments,  and  the  rest  is  above  the  plain 
of  the  country-,  the  bed  being  at  an  average  elevation 
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new  fall  of  21  meters.  To  avoid  strong  disturb- 
ances below  the  turbines,  the  water  of  the  outlet 
is  allowed  to  fall  through  a  discharger,  subdivided 
into  three  falls,  formed  by  wells  and  pipes. 

The  turbines  used  were  built  by  Riva,  Monneret 
&  Co.  of  Milan,  and  the  dynamos  and  the  raising 
transformers  by  Schuckert  &  Co.  of  Nuremberg. 
Tlie  large  turbines  are  of  the  Francis  type,  with  two 
wheels  paired  on  the  same  axle,  which  goes  through 
the  large  wall  of  the  building  and  which  is  directly 
connected  with  the  axle  of  the  alternators.  In  order 
to  reach  a  high  efificiency  and  a  high  velocity,  the 
movable  wheels  of  these  two  turbines  were  built 
with  a  diameter  which  at  the  exit  is  larger  than  at 


Fig.  .(.     Traosformers. 

conductors  which  cross  the  Turea-Aosta  railway 
at  a  distance  of  600  meters.  A  kilometer  beyond, 
the  transmission  line  reaches  the  provincial  road, 
which  it  follows  for  nine  kilometers,  to  the  city 
of  Borgofranco,  where  it  turns  east  to  cross  the 
Mount  Turea,  at  an  altitude  of  800  meters.  The 
line  then  proceeds  toward  Biella,  passing  through 
the  cities  of  Sale,  Mongrando,  Occhieppo,  in  all  30 
kilometers.  Borgogrando  and  Biella  are  the  points 
from  which  the  line  branches,  to  one  side  across  the 
neighboring  territory,  and  to  the  other  across  the 
valleys  of  Andorno  and  of  Mosso.  The  total  length 
of  the  distributing  lines  is  over  70  kilometers. 
At  the  customers'  stations  the  15,000-volt  current 


is  transformed  to  500  volts.  The  greater  part  of  the 
transformers  which  are  used  for  this  purpose  were 
furnished  by  Gadda  &  Co.  of  Milan.  Besides  the 
industrial  customers  of  the  Biellese  and  Canavese, 
the  current  will  also  be  used  for  illuminating  pur- 
poses by  the  numerous  communes  along  the  line. 

The  plant  was  inaugurated  with  appropriate  cere- 
monies on  September  12,  1901,  by  her  majesty,  the 
Queen  Margarita,  whose  name  has  been  given  to 
the  canal  of  Pont  San  Martin.  The  above  facts 
were  obtained  from  L'Elettricita,  publised  at  Milan, 
Italy.  

Solution  of  a  Simple   Problem    In  Alter- 
nating-current Transmission. 
Bv  Charles  R.  Sturdevant. 
Part  II. 
Condenser  Effect. 

Alternating  currents  produce  a  second  efiect  of 
much  consequence  in  long  lines  carrying  heavy 
currents,  known  as  a  "condenser  effect."  'ihe  con- 
ductors have  a  certain  capacity  for  receiving  and 
storing  an  electric  charge,  like  a  standpipe  for  re- 
ceiving water.  The  pipe  contains  a  charge  of  water 
which,  owing  to  its  elevation,  possesses  a  certain 
amount  of  potential  energy  or  power  of  doing  work. 
.  i.c  pressure  at  the  bottom  of  the  pipe  increases 
with  the  depth  of  water,  and  similarly  the  electrical 
pressure  of  a  condenser  increases  as  the  charge  is 
mcreased.  If  the  pipe  were  infinitely  high,  it  could 
never  be  tilled,  and  smiilarly  a  condenser  could  never 
be  tilled,  for  the  high  pressure  would  in  each  case 
break  through  the  retaining  walls,  or  the  dielectric. 

The  current  in  amperes  Howing  into  a  condenser 
is  the  product  of  the  capacity  ot  the  condenser  in 
farads,  and  the  rate  of  change  of  the  terminal  pres- 
sure in  volts.  It  varies  directly  with  the  capacity, 
the  frequency  and  the  voltage.  If  the  condenser 
terminals  be  connected  to  a  source  of  constant-po- 
tential alternating  electromotive  force,  the  condenser 
will  be  charged  as  the  electromotive  force  rises,  and 
it  will  discharge  as  the  electromotive  force  falls, 
thus  returning  electromotive  force  to  the  line  at  the 
instant  the  inductive  electromotive  force  is  opposing 
the  generator  electromotive  force.  The  two  actions 
are  opposite  in  effect,  and  they  can  be  so  arranged 
as  to  neutralize  each  other.  Ihis  same  effect  (neu- 
tralizing inductance)  can  be  obtained  by  the  use  of 
synchronous  motors  running  idle  in  the  line,  and 
taking  a  heavy  direct-current  field  current.  As  con- 
densers, even  of  a  few  microfarads'  capacity,  are 
e.xpensive  to  build,  they  are  used  but  little  in  lighting 
and  power  systems. 

In  most  commercial  lighting  and  power  systems 
the  capacity  effect  is  so  small  that  it  can  be  neg- 
lected. Thus,  an  aerial  circuit  of  No.  4  wire  one 
mile  long  will  have  a  capacity  of  only  0.032  micro- 
farad when  the  wires  are  spaced  30  inches  apart. 

Skin  Effect. 

Then  there  is  the  third  effect  of  alternating  cur- 
rent known  as  the  "skin  effect."  If  the  two  ends 
of  a  solid  conductor  be  subjected  to  a  difference  of 
potential,  a  current  will  be  established  in  the  outer 
shells  of  the  conductor  first,  and  this  current  will 
react  upon  and  greatly  retard  the  growth  of  the 
current  in  the  inner  portion  of  the  conductor.  This 
effect  is  due  to  the  self-induction  and  mutual  in- 
duction of  both  inner  and  outer  currents,  and  only 
after  an  appreciable  amount  of  time  has  elapsed 
does  the  current  begin  to  penetrate  deeper  to  the 
interior  portions  of  the  wire.  The  inner  current 
lags  behind  the  outer  current.  This  effect  increases 
very  rapidly  with  the  resistance  of  the  wire,  with 
the   diameter    of  the   wire,   the   strength   of   current 
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radius  the  circumference  =.  iir  ^  6.2832  multi- 
plied by  the  radius  and  the  number  of  radians  in 
any  circiunference  would  be  27r.  Now  a  com- 
plete wave  of  electromotive  force,  or  a  cycle,  repre- 
sents   a    circumference    of  360°,    or   27r    radians. 

.■\ngular  velocitj'  is  measured  in  radians-per-sec- 
ond.  So,  if  an  alternator  has  a  frequency  of  60  cycles 
per  second,  its  angular  velocity  would  be  60  X  2ir 
radians  per  second  =  377,  usually  represented  by  the 
Greek  letter  Omega  ".  It  is  a  measure  of  the  rate 
of  change   of  the  electromotive  force,  or  current. 

If  an  alternating  current  or  electromotive  force 
have  a  frequency  of  100  cycles  per  second,  it  will 
alternate  in  direction  200  times,  and  during  one- 
four-hundredth  of  a  second  it  will  pass  through 
an  infinite  series  of  values  from  zero  to  a  maximum. 
Just  what  do  we  mean,  then,  when  we  say  that  an 
alternating  current  has  a  value  of  so  many  amperes? 
If  all  alternating-current  and  electromotive-force 
curves  were  true  sine  curves,  we  might  agree  that 
a  current  of  a  certain  value  meant  the  maximum,  or 
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the  mean  arithmetical  value  of  a  single  alternation. 
But  since  only  a  few  curves  in  practice  are  exact 
sine  waves,  this  measure  would  not  be  a  reliable 
one.  All  currents,  either  continuous  or  alternating, 
are  measured  by  some  one  of  their  eft'ects,  and  it  is 
found  that  the  thermal  effect  of  a  current  is  inde- 
pendent of  its  direction,  and  of  the  particular  form 
of  the  current  wave.  Therefore,  an  ahernating  cur- 
rent which  will,  in  a  given  time,  produce  the  same 
thermal  effect  as  a  continuous  current  of  known 
\alue  is  said  to  be  equal  to  the  continuous  current 
in  strength.  It  is  called  the  "effective"  current 
strength,  because  it  will  produce  the  same  thermal 
effect  as  a  like  continuous  current.  But  the  thermal 
effect  of  any  current  is  proportional  to  the  square 
of  the  current. 

If,  then,  the  instantaneous  values  of  the  current 
during  a  single  alternation  and  whatever  the  form 
of  the  wave,  be  squared,  tlie  average  of  all  these 
squares  will  be  the  effective  thermal  value  of  the 
current  squared.  Therefore,  the  effective  current  is 
equal  to  the  square  root  of  the  mean  of  all  the 
squares  in  a  single  alternation.  Similarly,  the  ef- 
fective electromotive  force  is  the  square  root  of  the 
average  of  all  the  squares.  In  a  sine  wave  this 
value  is  known  to  be  about  0.7,  or  the  reciprocal  of 
the  V2.  times  the  maximum  value.  Thus,  if  we 
have  an  alternating  electromotive  force  of,  say,  1,000 
volts,  effective,  the  maximum  voltage  of  the  line  at 
every  alternation  will  be  V2  times  this,  or  1,414 
volts.  In  an  alternating-current  transmission  sys- 
tem, then,  the  insulation  is  subjected  to  a  greater 
pressure  by  about  41  per  cent,  than  it  would  be  in 
a   direct-current  system    of  the  same   voltage. 

Symbolic  Method. 

We  have  thus  far  hastily  reviewed  the  character- 
istic effects  of  an  alternating  current  and  briefly 
discussed  the  meaning  of  some  of  the  terms  appear- 
ing in  alternating-current  literature.  We  will  now 
turn  our  attention  to  the  relation  which  the  various 
quantities  considered  bear  to  each  other,  and  to  a 
method  of  combining  them,  mainly  devised  by  Mr. 
Charles  P.  Steinmetz,  but  somewhat  simplified  by 
other  writers.     It  is  known  as  the  symbolic  method. 

The  basis  of  all  calculations  in  the  electrical  sci- 
ence is  Ohm's  law.     It  is  the  fundamental  law  un- 


FIG.    9        ALTERNATING- 

and  the  frequency  of  the  current.  Since  the  alter- 
nating current  tends  to  remain  on  the  surface,  vari- 
ous devices  are  used  to  increase  the  extent  of  this 
surface  when  heavy  currents  are  to  be  transmitted. 
such  as  using  hollow  wires,  or  pipes  of  copper,  flat 
bars  or  straps,  stranding,  and  so  on.  For  ordinary 
purposes,  where  the  current  is  small  and  the  size  of 
wire  under  No.  00.  this  effect  can  be  neglected. 

Effective   Current. 

There  arc  two  methods  of  measuring  an  angle: 
One.  with  which  we  are  all  familiar,  the  common 
method,  by  degrees,  minutes  and  seconds;  and  the 
other,  called  circular  measure,  by  radians.  In  this 
latter  method,  the  angle  is  expressed  as  a  ratio  of 
the  arc  of  a  circle  to  its  radius.     In  a  circle  of  any 
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derlying  all  actions  and  computations  in  alternating- 
current,  as  well  as  in  continuous-current  phenomena. 
In  continuous-current  problems,  currents,  electromo- 
li\'e  forces  or  resistances  are  combined  by  simple 
algebraic  operations,  but  in  alternating-current  cal- 
culations all  of  these  quantities  are  combined  by 
geometry.  In  the  first  case,  these  quantities  have 
the  single  aitribute  of  magnitude — they  are  scalar 
quantities,  but  in  the  second  case  they  have  two 
attributes — magnitude  and  direction — they  are  vector 
quantities,  and  must  be  treated  as  such.  Now,  a 
sine  curve  can  be  represented  by  a  plane  vector,  the 
length  of  the  vector  representing  either  the  amplitude 
or  the  effective  value  of  the  curve,  and  the  angle 
which  the  vector  makes  with  any  fixed  reference  line 
representing    the    angle    of    lag.     Thus,    alternating 
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currents,  electromotive  forces  or  resistances  can  be 
represented   by   plane    vectors. 

In  Fig.  6  the  vector  (OA)  represents,  by  its 
length,  an  alternating  electromotive  force  of  100 
volts,  either  maximum  or  effective  values,  and  by  its 
inclination  to  the  horizontal  by  an  angle  of  30°  it 
shows  that  the  electromotive  force  is  in  advance  of 
or  leading  the  current  by  30°.  Similarly,  the  vector 
(OB),  Fig.  7,  represents  a  current  of  30  amperes, 
lagging  behind  the  electromotive  force  30°.  In  any 
given  problem,  either  the  current  or  the  electromo- 
live  force  would  be  considered  as  having  a  zero 
angle,  and  would  be  represented  as  the  horizontal 
line    of   reference. 

These  two  graphical  statements  can  further  be 
represented  by  the  following  notation,  E  =  100  /30° 
and  I  =  30/  30°,  the  symbol  for  angle  being  in- 
verted for  negative  angles.  Alternating  currents  or 
electromotive  forces  may  be  added  or  subtracted  by 
combining  their  vectors  by  the  "parallelogram  law," 
as  in  graphic  statics.  But  it  is  not  always  con- 
venient to  make  these  graphical  combinations,  and 
often  the  quantities  are  so  different  in  magnitude 
that  it  is  difficult  to  scale  off  the  results  with  any 
degree  of  accuracy.  It  is  usually  both  more  ac- 
curate and  convenient  to  resolve  the  vectors  into 
their  horizontal  and  vertical  components,  and  to 
combine  these  like  components  by  complex  quan- 
tities. Thus,  E  =  ioo/_30°  ^  86.6  -\-  j  50.  Here 
the  letter  "j"  means  simply  that  the  term  before 
which  it  is  placed  is  always  a  vertical  component,  and 
that  the  addition  is  a  geometric  one.  The  expres- 
sion, E  =  100/30,  can  be  represented  by  the  hy- 
potenuse of  a  right-angled  triangle,  making  an 
angle  of  30°  with  the  base.  In  such  a  triangle  the 
base  will  =  100  X  cos.  30°  =  86.6,  and  the  per- 
pendicular will  =  100  X  sine  30°  =  50.  The  geo- 
metric sum  of  the  base  and  the  perpendicular  :=  the 
hypotenuse. 

Let  us  take  an  example  in  the  addition  of  vector 
quantities.     There    will    be    two    cases : 


alternating  current  transmission. 

First — When    the    vectors     are     equiangular,    as, 
geuineirically : 
10/30° -1-5/30°  =  15/30°     and    10/30  —  5/30=    5/30 

Second — When  the  quantities  are  not  equiangular, 
as    (by  complex  quantities)  ; 

10/30=    8.66 +  j    5.00 
15/  0  =  15.00  +  j    0.0 
20/45  =  14.14 -I- j  14.14 


37^8  +j  19.14 
=  V37.8=4-    19.14= 
=  42.4/26IS1I 
or  graphically,  as  shown  in  Fig.  8. 

In  this  manner  any  number  of  co-frequent  cur- 
rents or  electromotive   forces   can  be  added. 

Vectors  are  multiplied  by  multiplying  the  coeffi- 
cients in  the  numeral  notation  and  adding  the  an- 
gles; they  are  divided  by  dividing  the  coeflficients 
and  subtracting  the  angles.    Thus, 

5/20°  X  10/30°  =  50/20°  +  30°  =  50° 
10/30°  -^   5/20°  =  10/5/30°  —  20°  =  2/10° 
In   alternating   currents,   the   equation   for   Ohm's 
law  becomes  1:=—,  where  the  letter  "Z"  represents 

a  quantity  which  impedes  or  retards  the  flow  of  cur- 
rent. Its  value  depends  upon  four  factors,  ohmic 
resistance,  R,  inductance,  L,  capacity,  C,  and  an- 
gular velocity,  i^.  The  last  three  of  these  factors 
directly  affect  the  counter  electromotive  force  of  the 
circuit,  and  they  are  combined  in  a  single  expression 
which  is  distinctively  characteristic  of  alternating 
current.  It  is  represented  by  the  letter  "X,"  and 
called  "reactance."  This  reactance  is  the  ver- 
tical component  of  the  vector  quantity  Z,  and  the 
ohmic  resistance  of  the  circuit  is  the  horizontal 
component  Z  then  may  be  written,  Z  =:  R  -)-  j  X, 
whei'c  j  means,  as  before,  that  the  addition  is  a 
geometric  one,  and  that  X  is  the  vertical  component. 
Z  =  R  -|-  j  X  is  called  the  "impedance"  of  the  cir- 
cuit, since  it  impedes  or  retards  the  flow  of  the  cur- 
rent.   The  expression  for  the  current,  then,  becomes 

1=       ''"      ,     or     Eo  =  IR-fjIX.     E;  =  the     total 
R-l- j\ 

electromotive  force  to  be  generated  by  the  alter- 
nator, and  it  is  a  vector  quantity  whose  horizontal 
component,  I  R  ^  E,  is  the  useful  or  energy  com- 
ponent  of  the   electromotive   force,   and  whose   ver- 
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tical  component,  jIX=:E',  is  the  counter  electromo- 
tive force.  Each  of  the  vector  quantities  Eo  and 
Z  can  be  represented  by  the  hj'potcnuse  of  a  right- 
angled   triangle,    as   in   Fig.   g. 

In  these  triangles  the  horizontal  component  of  tri- 
angle (A)  represents  the  useful  energy  portion  of 
the  impressed  electromotive  force,  and  that  of  tri- 
angle (B)  represents  that  energy  portion  of  the  im- 
pedance which  absorbs  useful  energy.  In  triangle 
(A)  the  hypotenuse  Eo  might  be  likened  to  a  cur- 
rent of  air  striking  a  sail  E'.  If  the  sailboat  is  to 
be  moved  to  the  right  in  a  horizontal  direction,  only 
the  horizontal  component  of  this  air  current,  and 
not  the  total  amount,  is  effective.  The  other  com- 
ponent serves  no  useful  purpose,  as  far  as  the  boat 
is  concerned. 

There  remains  now  the  single  factor  X  to  be 
further  analyzed.  The  self-induced  electromotive 
force  of  a  current  or  coil  depends  upon  the  induct- 
ance L  and  upon  tlie  angular  velocity  u  of  the  cur- 
rent passing  through  the  circuit  or  coil.  If  these 
two  factors  "be  multiplied  together,  their  product  will 
give  us  the  "inductive  resistance"  or  the  "reactance" 
of  the  circuit  in  ohms.  Again,  we  have  s.^en  that 
the  current  flowing  into  a  condenser  is  eqi'sil  to 
I  =  C<^E,  and  that  a  condenser  seems  to  offer  no 
ohmic  resistance  to  an  alternating  current.  By 
transposing  w^e  get  the  impedance  of  a  condenser  to 

eaual  -— .    This   is   a  vector   quantity,   having  no 

'  Cm 
horizontal  component,  and  it  is  in  efifect  a  reactance. 
But  since  a  condenser  discharges  and  aids  the  im- 
pressed electromotive  force  of  a  circuit  just  at  the 
moment  the  inductance  is  opposing  this  electromotive 
force,  these  two  reactances  will  have  opposite  signs 
and  the  condenser  reactance  or  "condensance"  can 
( — ) .  The  algebraic  sum  of  these  two 

T 


be  written  | 


reactances  (  Lw- 


Coi 


is  the  complete  expression 


represented  by  the  letter  X.  In  this,  if  oi  =  0,  as  m 
a  constant-current  circuit,  the  whole  expression  = 
0.  Also,  if  the  two  terms  are  equal,  their  difference 
=  0,  and  in  that  case  there  would  result  what  is 
known  as  a  "resonant"  circuit.  If  any  two  of  the 
three  factors.  L,  C,  or  <» .  be  fixed,  the  third  can  be 
siven  such  a  value  as  to  make  the  two  terms  equal. 
The  final  expression  for  the  impedance  Z  then  be- 
comes 


(--ci)-Af^'^^(^^^^ 


and  the  complete  expression  for  the  current  becomes 


I  =  - 


Motor-driven  Plate-bending  Rolls. 

The  Continental  Iron  Works  of  Brooklyn  recently 
installed  a  new  machine  designed  for  bending  heavy 
plates  for  boiler  shells.  The  rolls  measure  i6^  feet 
between  housings.  They  are  three  in  number,  and 
are  composed  of  steel  forged  at  the  Bethlehem 
works.  The  top  roll,  which  is  the  idler,  weighs  lo 
tons  and  measures  21  inches  in  diameter,  while  the 
two  lower  rolls,  which  are  operated,  are  each  17 
inches  in  diameter.  This  machine  was  built  by  the 
Continental  Iron  Works,  for  their  own  shops,  to 
meet  requirements  of  a  special  character  in  unusually 
heavy  work,  and  it  was  designed  by  Mr.  Warren 
E.  Hill,  the  vice-president  and  general  manager  of 
the  company.  In  order  to  insure  a  sufficient  fac- 
tor of  safety,  the  plans  were  drawn  upon  a  basis 
providing  a  capacity  for  bending  a  16-fool;  plate  of 
i¥2  inches  in  thickness  into  a  cylinder  five  feet  in 
diameter.  It  is  needless  to  say  that  it  is  not  the 
intention  of  the  management  to  utilize  the  full  ca- 
pacity of  the  machine  or  even  attempt  to  put  it  to 
such  a  severe  test,  as  there  would  be  no  advantage 
in  bending  plates  of  such  thickness  without  heating, 
while  such  heavy  plates  would  sustain  positive  in- 
jury in  bending  them  into  five-foot  cylinders.  In 
actual  practice  the  machine  bends  seven-eighths-inch 


action  of  the  regulating  mechanism.  The  speed  is 
greatly  reduced  by  the  gearing,  that  of  the  driving 
mechanism  being  brought  down  from  S40  revolutions 
a  minute  at  the  motor  to  3%  turns   of  the   rolls. 

The  top  roll  has  an  extension,  shown  in  the  pic- 
ture, which  plays  an  important  part  in  the  operation 
of  the  tool,  by  exerting  a  counter  strain  when  plates 
are  being  adjusted  or  unshipped.  A  vertical  rod  is 
connected  to  this  tailpiece,  and  is  employed  to  ad- 
just the  position  of  the  upper  roll  and  to  tilt  it  when 
unshipping. 

It  has  already  been  mentioned  that  these  rolls 
were  intended  for  heavy  work,  and  that  they  were 
designed  to  bend  a  plate  in  cylindrical  form.  It  is 
necessary  in  such  work  to  have  a  convenient  ar- 
rangement for  unshipping  the  shell  after  it  has  been 
bent  from  the  end  farthest  from  the  gearing  and 
driving  mechanism,  and  to  meet  this  requirement  it 
was  deemed  advisable  to  design  a  special  end  bear- 
ing for  the  upper  roll  that  could  be  easily  removed, 
at  the  same  time  providing  for  keeping  the  free  end 
of  the  roll  entirely  clear  of  contact  with  the  lower 
rolls.  This  special  end  bearing  was  designed  to  be 
readily  unlocked  and  slipped  off  the  roll,  and  then 
lowered  until  it  is  entirely  out  of  the  way,  thus  per- 
mitting  the   cylinder   to    be   withdrawn.     When   the 


[To  be  coyichided.^ 

Novel  Utilization  of  Waterpower  in 
Arizona. 

By  a.  W.  Cl.\pp. 
The  new  Comstock  Mining  Company  of  Mohave 
County,  Ariz.,  will  soon  commence  the  erection  of  a 
500-horsepower  electric  plant,  to  be  operated  by 
waterpower.  The  power  is  to  be  developed  on  the 
Colorado  River,  and  this  in  turn  is  to  be  used  for 
generating  electricity  sufficient  to  run  an  adequate 
stamp  mill,  pumping  plant,  power  drills,  hoists,  air 
fans  and  railways,  aside  from  furnishing  light  for 
the  mine. 

To  secure  the  power  the  company  is  going  to  put 
in  what  is  known  as  Walker's  endless-cable  current 
waterwheel.  This  system  of  "harnessing"  the  river 
current  directly  without  damming  or  diverting  the 
water  was  invented  and  patented  by  a  Kansas  City 
man.  who  is  now  manufacturing  the  wheel  in  Los 
.Angeles. 

Although  the  invention  is  comparatively  new,  it 
is  said  to  have  been  thoroughly  tested  in  the  Mis- 
souri River.  It  consists  of  two  flexible  steel  ca- 
bles, with  rubber  cores,  two  steel  shafts,  hung  in 
iron  slides  with  oscillating  journals  and  roller  bear- 
ings, and  four  wheels,  made  of  steel  and  iron,  eight 
feet  in  diameter,  with  grooved  rims,  in  which  run 
the  endless  cables.  At  intervals  of  two  feet  blades 
are  gripped  to  the  cables.  Twenty  of  these  blades 
are  constantly  in  the  current  on  a  straight  central 
pull.  The  power  is  said  to  be  limited  only  by  the 
number  of  blades,  their  length  and  width  and  velocity 
of  the  current.  For  this  sized  wheel  a  boat  is 
built.  22  feet  wide  and  60  feet  long,  securely  mooored 
to  the  shore,  to  rise  and  fall  with  the  current.  A 
channel  or  sluiceway  is  arranged  under  the  center 
of  boat,  in  which  the  cable  wheel  is  rigidly  fastened, 
fully  protected  from  all  obstructions.  The  electric 
power  house  is  on  the  boat,  directly  connected  with 
the  waterwheel,  the  power  generated  being  conveyed 
to    shore  and   destination  by  wires,   as   usual. 

The  installation  of  this  new  waterpower  plant 
on  the  Colorado,  by  the  New  Comstock  Company, 
w-ill  be  watched  with  great  interest  by  a  large  num- 
ber of  mine  owners  and  mining  companies  situated 
inland  as  far  as  50  to  100  miles  on  both  sides  of  the 
Colorado  River.  Thus  far  the  Colorado  has  never 
been  utilized  for  the  development  of  electric  power, 
although  a  great  dpa!  9f  power  is  available. 


MOTOR-DRIVEN   PLATE-BENDING   ROLI-S. 


plates,  and  it  is  said  to  perform  its  work  with  the 
utmost   smoothness   and   regularity. 

In  general  appearance  these  rolls  resemble  others 
intended  for  similar  work,  but  they  embody  several 
distinctive  features  which  will  be  recognized  at  once 
by  engineers  who  are  familiar  with  the  design  and 
construction  of  this  class  of  tools.  First,  although 
these  rolls  are  very  heavy  and  powerful,  they  are 
very  compact  and  the  gearing  is  so  designed  and 
arranged  as  to  occupy  comparatively  little  space. 
This  feature  is  clearly  shown  in  the  accompanying 
illustration,  which  is  an  end  view,  showing  the 
frame  on  which  the  motors  are  mounted,  and  the 
arrangement  of  the  driving  gear.  The  motors  are 
Westinghouse  type-C,  variable-speed,  alternating- 
current  machines,  and  develop  40  and  50  horsepower 
respectively.  The  larger  motor  drives  the  two 
lower  rolls,  and  the  smaller  motor  is  employed  to 
raise  and  lower  the  top  roll.  Koth  of  these  move- 
ments are  regulated  to  a  nicety. 

The  motors  take  current  at  220  volts,  7,200  al- 
ternations, and  are  controlled  by  an  operator  sta- 
tioned on  a  platform  above  the  motors  and  gearing. 
By  means  of  levers  the  operator  regulates  the  speed 
and  direction  of  motion  of  the  motors,  and  the 
raising  and  lowering  of  the  rolls,  so  that  a  wide 
range  of  speeds  may  be  had.  Features  of  this  equip- 
ment that  commend  themselves  especially  are  the 
fact  that  very  little  attention  is  required  by  the 
motors  and  that  they  are  easily  regulated  and  re- 
spond quickly  to  the  varying  demands  for  power.as 
well    as   the   variation    in    speed,    and   the    positive 


shell  has  been  removed  this  end  piece  is  raised 
to  its  former  position,  slipped  back  over  the  end 
of  the  roll,  locked  in  place,  and  the  machine  is  ready 
for  operation  again.  The  lowering  and  raising  of 
the  end  piece  are  controlled  by  hydraulic  power. 
While  this  end  piece  is  withdrawn  the  upper  roll 
usually  sags  a  couple  of  inches,  but  the  counter 
strain  is  provided  for  at  the  other  end.  and  the  form 
of  the  free  end  is  such  that  the  supporting  piece 
can  be  readily  slipped  back  without  any  difficulty 
whatever. 


The  Rate  Question  in  Germany. 

Considering  central-station  tariffs  for  current  con- 
sumption, Mr.  Wilkens,  in  a  recent  issue  of  the 
Elektrotechnische  Zeitschrift,  suggests  that,  in  ad- 
dition to  the  ordinary  meter,  there  should  be  used 
another  meter  which  registers  the  consumption  of 
energy  durin,g  the  time  of  the  maximum  load  at 
the  station  from  about  October  to  February.  In 
order  to  arrive  at  the  average  kilowatts  during  tlie 
maximum  load,  therefore,  it  is  only  necessary  to 
divide  the  kilowatts  registered  by  the  hours.  It  is 
preferable,  however,  to  combine  the  two  meters  by 
providing  the  main  meter  with  a  second  counting 
device,  which  is  connected  and  disconnected  at  cer- 
tain times  by  means  of  clockwork.  The  author  sug- 
gests having  this  device  count  for  two  hours  every 
day;  which  two  hours  are  to  be  chosen  depends,  of 
course,  on  the  load  curve  of  the  station.  He  as- 
serts that  such  a  system  enables  a  simple  and  just 
tariff  to   be  used.  


The  Pittsburg  Railways  Company  is  spending  $40,- 
000  for  machinery  for  its  plant  at  Carnegie. 
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mond. Va.,  October  7th,  8th  and  9th. 

American  Street  Railway  association.  Light  Guard  Armory. 
Detroit,  Mich.,  October  8th,  gth  and  lotb. 


The  foiirlh  aniuml  meeting  of  the  Soiitliwestern 
G;is,  Electric  and  Street  Railway  Association  was 
held  at  San  Antonio,  Texas,  on  April  iSth  and  19th, 
and  was  a  pronounced  success.  A  good  business 
programme  was  carried  out,  and  the  social  features 
were  well  arranged.  On  Tuesday,  April  22d,  a 
party  of  the  delegates  and  visitors  left  for  a 
seven-day  trip  to  the  principal  cities '  of  Mexico. 
A  brief  report  of  the  proceedings  of  the  convention 
is  given  on  the  opposite  page. 


Inventors  and  friends  of  inventors  will  be  greatly 
pleased  at  the  intelligence  that  Congress  has  at  last 
come  fo  the  relief  of  the  Patent  Office.  The  legis- 
lative appropriation  bill,  on  which  an  agreement  has 
been  reached  by  the  House  and  Senate  conferees, 
makes  a  marked  increase  in  the  administrative  force 
of  the  Patent  Office,  which  it  is  intended  shall  be 
sufficient  to  bring  the  work  of  the  bureau  up  to  date. 
It  adds  three  principal  examiners,  32  assistant  ex- 
aminers and  numerous  clerks  to  the  existing  force, 
which  is  now  unable  to  keep  pace  with  the  growth 
of  the  business.  This  is  as  it  should  be.  There  is 
a  large  fund  in  the  United  States  Treasury  to  the 
credit  of  the  Patent  Office,  and  it  is  only  just  that 
as  much  of  the  money  as  is  necessary  should  be  ex- 
pended in  raising  this  useful  bureau  to  the  highest 
possible  point  of  efficiency. 


Electric  shock  to  the  human  subject  was  dis- 
cussed at  length  before  the  British  Institution  of 
Electrical  Engineers  last  month ;  but  no  very  defi- 
nite conclusion  was  reached.  Indeed,  no  absolute 
determination  of  the  resistance  of  the  human  body 
to  the  passage  of  electric  current  without  danger 
to  life  can  be  reached.  Dr.  Lewis  Jones  expressed 
the  fact  neatly  at  the  meeting  in  London  when  he 
said  that  it  was  as  futile  to  try  to  determine  what 
is  the  minimum  electrical  pressure  that  will  take 
human  life  as  to  discuss  what  amount  of  mechanical 
shock  is  necessary  to  stop  a  clock.  It  was  shown, 
however,  that  contact  with  a  500-volt  conductor  is 
unattended  with  fatal  consequences,  except  in  an 
absolutely  insignificant  percentage  of  cases.  This 
tallies,  of  course,  with  experience  on  .American  elec- 
tric railways.  A  shock  from  a  trolley  circuit  is 
something  more  than  a  tingling  sensation,  but  it  has 
hardly  ever  been  known  to  kill  a  norrnal  man  or 
woman. 


A  MONTH  ago  the  Western  Electrician  com- 
mented on  the  slight  decline  in  exports  of  electrical 
machinery  from  the  United  States  as  revealed  by 
the  reports  of  the  Treasury  Department.  It  was 
shown  that  the  decrease  was  in  common  with  other 
manufactures  of  iron  and  steel  and  was  evidently 
due  to  prosperity  at  home  and  depression  abroad— 
that  is,  the  increased  requirements  of  the  home  mar- 
ket in  conjunction  with  lower  prices  and  reduced 
demand  in  Europe.  Some  attention  was  also  de- 
voted to  the  general  healthy  state  of  our  foreign 
trade  as  a  nation  despite  the  falling-off  in  exports. 

Fluctuations  in  our  foreig-n  trade  are  to  be  antici- 
pated, of  course ;  it  is  not  to  be  expected  that  the 
upward  trend  can  be  maintained  indefinitely.  It  is 
encouraging,  however,  to  observe  that  so  good  an 
authority  as  Mr.  O.  P.  Austin,  the  chief  of  the 
Bureau  of  Statistics  of  the  United  States  Treasury 
Department,  views  the  situation  with  equanimity. 
Mr.  Austin  says  that  the  reduction  in  the  export 
figures  is  due  to  abnormal  conditions  and  does  not 
indicate  a  decrease  in  the  popularity  of  American 
products  abroad.  He  cites  the  partial  destruction 
of  our  corn  crop  by  the  drouth  of  last  year  and 
shows  that  the  exports  of  both  corn  and  oat 
products  have  been  affected  thereby.  Cotton  ex- 
ports have  really  increased  in  quantity,  although, 
owing  to  a  fall  in  the  price,  the  value  of  the  exports 
has  decreased.     Continuing,  Mr.  Austin  says : 

Thus,  in  corn  and  oats,  in  which  the  reduction 
is  wholly  due  to  the  drouth  of  last  year,  and  in 
cotton,  in  which  the  reduction  is  due  to  a  fall  in 
prices  abroad  and  not  to  a  reduction  in  quantity 
exported,  the  reduction  in  value  of  exports  amounts 
to  $70,000,000,  while  the  grand  total  of  exports 
shows  a  reduction  of  but  $59,01x1,000.  Regarding 
the  large  increase  of  importations,  I  see  no  cause 
for  anxiety,  but  rather  the  reverse.  We  have  not 
received  the  details  of  the  March  import  figures: 
but,  judging  from  those  of  the  preceding  months,  the 
increase  is  chiefly  in  manufacturers'  raw  materials. 
In  the  eight  months  ended  with  February  the  increase 
in  manufacturers'  materials  imported  was  $57,- 
000,000,  while  the  total  increase  of  imports  was 
but  $71,000,000;  and  it  is  probable  that  the  details 
of  the  March  figures  when  received  will  not  ma- 
terially  change  this   condition    in   our  import  trade. 


At  the  risk  of  being  considered  a  statistical  Mark 
Tapley,  I  venture  the  assertion  that  there  is  noth- 
ing discouraging  about  the  conditions  on  either 
sjde  of  our  foreign-commerce  account.  So  long  as 
the  increase  in  importations  is  chiefly  in  articles 
which  n;e  cannot  produce  at  home  and  indicates  a 
growth  in  manufacturing,  the  increase  will  be  wel- 
comed by  all ;  and  so  long  as  the  reduction  in  ex- 
portations  is  due  wholly  to  abnormal  conditions, 
which  may  be  looked  upon  as  only  temporary,  we 
need  feel  no  serious  anxiety  on  that  score,  espe- 
cially as  we  are  still  to  have,  even  in  this  ap- 
parently adverse  year,  a  favorable  balance  of  trade 
of  between  $400,000,000  and  $500,000,000. 

This  is  certainly  a  gratifying  statement  and  shows 
that  the  recession  of  our  export  trade  is  more  ap- 
parent than  real.  But  even  if  it  were  otherwise, 
American  manufacturers  would  not  be  dismayed  by 
a  temporary  reverse ;  they  are  made  of  sterner  stuff 
than  that,  and,  having  once  obtained  a  good,  share 
of  the   world's  trade,  will   not   readily  relinquish   it. 


Some  interesting  statistics  of  municipal  owner- 
ship, as  exemplified  by  American  cities,  are  given 
in  the  "Municipal  Year  Book."  It  appears  that  of 
cities  using  electricity  for  street  lighting  one-eighth 
or  more  own  their  own  plants.  Very  few  places 
own  gas  works ;  only  one  city  owns  and  operates  a 
street-railway  system,  and  not  a  single  municipal 
telephone  exchange  is  reported.  However,  nearly 
every  municipality  owns  its  sewerage  system  and 
over  half  own  waterworks.  Of  the  less  cominon 
municipal  services,  a  few  cities  own  ferries,  and  a 
few  others  own  conduits  for  under.ground  wires, 
but  none  own  commercial  central  heating  stations. 
In  the  North  Central  States  30%  per  cent,  of  the 
cities  own  electric-light  plants,  while  in  New  En- 
gland slightly  less  than  10  per  cent,  of  the  cities 
own  such  plants.  Fifteen  states  and  territories  have 
no  public  electric-light  plants.  Indiana,  Michigan 
and  Minnesota  are  the  only  states  in  which  over 
35  per  cent  of  the  electric-lighting  plants  reported 
are  owned  by  the  municipalities,  and  in  none  of 
these  does  the  percentage  exceed  43.  Of  the  232 
cities  and  towns  which  reported  that  some  of  their 
electric  wires  were  underground,  the  ownership  was 
divided  as  follows:  Private,  22S;  some  private  and 
some  public,  seven  :  public  alone,  seven.  In  general, 
the  figures  seem  to  show  that,  for  weal  or  woe, 
the  public-ownership  idea  is  coming  into  greater 
prominence  as  a  factor  in  American  civic  adminis- 
tration. 

Experiments  with  space  telegraphy  through  the 
earth,  rather  than  the  atmosphere,  while  not  new, 
are  always  interesting.  The  Bulletin  of  the  Societe 
des  Ingenieurs  Civils  de  France  contains  an  account 
of  the  Maiche  system  of  wireless  telephony  and 
telegraphy.  Mr.  Maiche  has  made  a  nui-nber  of 
seemingly  successful  experiments,  using  the  earth 
as  a  conductor.  An  insulated  wire,  called  the  "base 
wire,"  is  installed  in  a  given  place,  supported  along 
its  length  by  insulators  and  terminating  at  each  end 
in  a  rather  large  metal  plate,  which  is  buried  in  the 
ground,  preferably  in  a  layer  of  moist  earth.  The 
length  of  the  wire  used  varies  with  the  distance  to 
which  the  signals  are  to  be  transmitted.  At  the 
distant  station  is  disposed  a  similar  arrangement. 
At  a  certain  point  in  the  wire  are  inserted  the  trans- 
mitting and  receiving  devices,  a  battery  coupled  in 
series  with  two  telephones  or  Morse  apparatus ;  also 
a  device  for  giving  phonic  signals.  In  this  way  an 
apparatus  which  had  been  designed  to  work  at  dis- 
tances not  over  1,200  feet,  with  a  base  wire  from 
45  to  60  feet  long,  or  a  ratio  of  one  to  20,  was  found 
to  transmit  the  signals  to  4,500,  10,500  and  21,000  feet. 
Up  to  10,500  feet  the  telephonic  and  telegraphic 
signals  were  clear  and  distinct,  but  at  21,000  feet 
the  telephone  messages  became  indistinct,  while  the 
telegraph  worked  as  well  as  usual.  However,  it 
was  found  necessary  to  increase  the  length  of  the 
base  wire  for  the  longer  distances,  and  for  distances 
of  from  10,500  to  21,000  feet  Mr.  Maiche  used  a 
wire  of  1,200  to  1,350  feet,  or  one-fifteenth  to  one- 
eighteenth  ratio.  The  experiments  have  succeeded 
so  well  that  the  Prince  of  Monaco  volunteered  to 
lend  his  yacht,  the  Princesse  Alice,  for  the  experi- 
ments which  the  inventor  is  to  carry  out  on  the 
Mediterranean  coast.  It  is  expected  to  install  a 
base  wire  along  the  ground  with  its  apparatus,  while 
the  other  wire  will  have  one  end  on  land  and  the 
other  fixed  to  the  vessel,  so  that  its  length  can  be 
easily  varied.  In  this  way  the  relation  of  the  length 
of  the  base  wire  to  the  distance  will  be  determined, 
and  also  whether  the  wires  must  be  placed  parallel 
to  each  other. 


April  26,   1902 

Aspects  of  the  Chicago    Street-railway 
Situation. 

The  local-transportation  committee  of  the  Chicago 
City  Coimcil  is  giving  careful  consideration  to  the 
matter  of  retaining  a  skilled  engineer  to  prepare 
for  it  an  exhaustive  report  on  all  the  technical  phases 
of  the  complicated  street-railway  problem  existing 
in  Chicago  by  reason  of  the  expiration  of  some  of 
the  franchises  of  the  local  companies,  now  near  at 
hand.  The  council  has  made  an  appropriation  for 
the  purpose,  and  B.  J.  Arnold,  Weston  Brothers 
Ovith  whom  George  A.  Yuille  is  associated)  and 
others  are  under  consideration  for  the  appointment. 
The  name  of  G.  \\'.  Knox  has  been  mentioned  also. 
At  a  meeting  of  the  committee  on  April  19th  Mr. 
Arnold  offered  to  accept  the  commission  for  $10,000, 
while  Weston  Brothers  were  wdlling  to  do  the  work 
for  $8,000.  No  definite  action  was  taken,  and  the 
subject  will  be  again  taken  up  at  a  meeting  of  the 
committee  on  April  26th. 


Several  traction  orders  were  considered  by  the 
Chicago  City  Council  at  the  meeting  on  April  21st. 
Two  orders  providing  for  the  use  of  the  police 
power  to  enforce  transfer  regulations  on  the  lines 
of  the  Chicago  Union  Traction  Company  were  re- 
ferred to  the  local-transportation  committee.  The 
council  passed  an  order  requiring  traction  companies 
to  sprinkle  streets  which  they  occupy  from  curb  to 
curb. 

The  Metropolitan  West  Side  Elevated  Railway 
Company  presented  an  ordinance  for  an  extetision 
which  will  enable  the  company  to  construct  a  down- 
town terminal  at  Fifth  Avenue,  near  Van  Buren 
Street.  The  company  asks  for  the  right  to  lay  as 
many  as  four  tracks  from  a  point  in  Market  Street, 
about  where  its  tracks  cross  the  river  to  Fifth  Av- 
enue, and  to  construct  a  terminal  somewhere  along 
the  line.  It  is  understood  that  it  is  the  purpose  to 
have  some  trains  run  to  this  terminal  and  to  send 
others  around  the  loop.  There  will  be  faciltes 
for  switching,  probably  similar  to  those  used  by  the 
South  Side  Elevated  at  Stony  Island  Avenue.  By 
having  a  terminal  outside  the  Union  Loop  the  com- 
pany will  be  able  to  save  the  percentage  which  goes 
to  the  Union  Loop  company,  and  to  run  more  cars 
than  it  can  at  present  \vhen  it  has  to  go  around  the 
loop  to  reach  the  downtown  district.  The  company 
asks  for  a  20-year  franchise,  and  stipulates  to  have 
at  least  two  of  the  tracks  in  operation  within  two 
years  after  the  passage  of  the  ordinance.  The  ordi- 
nance was  referred  to  the  local-transportation  com- 
mittee. 

The  mayor  was  authorized  to  appoint  a  committee 
of  five  aldermen  and  five  citizens  to  draft  bills  for 
the  Legislature  to  take  advantage  of  the  three  propo- 
sitions submitted  to  the  people  by  referendum  at 
the  last  election.  This  corrunittee  is  to  work  for 
the  passage  of  bills  authorizing  the  city  to  own 
street  railways,  electric-light  and  gas  plants,  and  to 
nominate  candidates  for  public  office  by  direct  vote. 

Steps  to  prevent  the  destruction  of  water  pipes 
by  electric  current  from  overhead-trolley  systems 
were  taken,  by  ordering  the  city  electrician  to  find 
a  remedy  for  the  trouble  in  parts  of  Robey  and 
Roscoe  Streets.  As  the  complaints  are  said  to  be 
general,  it  is  thought  that  a  broader  order  will  be 
introduced. 

The  second  suit  for  non-issuance  of  transfers 
brought  by  the  city  against  the  Chicago  Union 
Traction  Company  came  up  for  trial  on  April 
2i5t  before  Judge  Woods.  President  John  M.  Roach 
of  the  company  testified  that  the  Union  Traction 
and  Chicago  Consolidated  Traction  Companies  were 
not  ow^ned  by  the  same  corporation.  The  jury  found 
the    defendant    not    guilty. 

-Arguments  for  and  against  the  validity  of  the  99- 
year  street-railway  charters  under  which  the  North 
and  ^\'est  Side  lines  claim  to  be  operating  in  Chi- 
cago were  begun  in  the  United  States  Circuit  Court 
on  April  2ist.  The  two  bills  filed  by  William  L. 
Elkins  of  Philadelphia  were  called  up  for  hearing 
before  Judge  W.  H.  Seaman  of  Milwaukee,  who 
had  come  to  Chicago  especially  to  take  up  the  matter. 


Another   Traction    Project  for   London. 

Following  close  upon  the  arrangement  of  Charles 
T.  Yerkes  and  other  American  and  English  capi- 
talists for  the  formation  of  a  company  to  carry  out 
Mr.  Yerkes'  electric  underground  concessions  in 
London,  as  announced  in  the  Western  Electrician  of 
last  week,  comes  the  information,  from  London  cor- 
respondents to  the  daily  press,  that  J.  Pierpont  Mor- 
gan and  a  number  of  his  associates  will  finance  a 
new  underground  railway  system  in  London  which 
will  rival  the  Yerkes  scheme.  It  is  asserted  that  the 
construction  of  the  last  projected  system  will  not 
be  long  deferred,  as  the  promoters  are  quite  confi- 
dent of  obtaining  the  permission  of  the  House  of 
Lords  for  the  construction  of  their  lines. 

The  contemplated  amalgamation  under  Mr.  Mor- 
gan's auspices  comprises  the  uniting  of  various 
projected  underground  "tubes,"  which,  when  con- 
structed, will  extend  north  to  the  west  and  south- 
west of  the  city  of  London.  As  the  London  United 
Electric  Tramways  is  also  a  member  of  the  new 
syndicate,  the  underground  lines  will  connect  with 
the  90  miles  of  surface  lines  controlled  by  the  Tram- 
ways people,  thereby  constituting  a  formidable  rival 
to  the  Y'erkes  system. 


WEStERN    ELECtRICIANf 

Electric  Railways  in  Central  Indiana. 

Articles  of  incorporation  have  been  filed  with  the 
secretary  of  state  of  Indiana  by  the  Indianapolis 
Northern  Traction  Company,  with  a  capital  stock  of 
$3,500,000.  The  directors  named  are  Charles  A. 
Baldwin,  Henry  Moore.  W.  H.  Bloss,  E.  C.  Car- 
penter, .'V.  S.  Richey,  A.  W.  Brady  and  Charles 
Berry,  all  officers  of  the  Union  Traction  Company 
of  Indiana.  The  new  organization  is  a  combination 
of  the  interests  of  the  Central  Traction  Company, 
which  lias  been  absorbed  by  the  Union  Traction 
Company,  and  of  other  interests  which  have  received 
franchises  and  rights-of-way  tlirough  various  coun- 
ties and  cities  north  of  Indianapolis. 

The  object  of  the  new  organization,  as  declared 
in  its  articles,  is  to  build  an  electric  line  connecting 
Logansport  and  all  the  intervening  points  with  In- 
dianapolis. The  whole  system,  ^vhen  built,  will  be 
acquired  and  operated  by  the  IJnion  Traction  Com- 
pany. The  whole  amount  of  the  securities  for  the 
new  road  has  been  underwritten  by  an  eastern  bank- 
ing syndicate,  and  the  deal  was  arranged  by  George 
F.  McCulloch.  president  of  the  Union  Traction  Com- 
pany, while  in  Philadelphia  last  week. 

The  Union  Traction  Company  already  occupies 
a  number  of  links  mentioned  in  the  chain  of  the 
new  company's  system.  Its  line  runs  from  In- 
dianapolis, north  through  Lawrence,  Fortville,  An- 
derson, Alexandria,  Fairmount  to  Marion,  with 
branches  east  to  Muncie  and  west  to  Elwood.  The 
Elwood  branch  wall  be  extended  west  to  Tipton, 
where  it  will  connect  with  a  north  and  south  line 
running  from  Logansport  and  Peru,  south  through 
Kokomo,  Tipton,  Noblesville  and  Nora  to  Broad 
Ripple,  a  suburb  of  Indianapolis,  connecting  there 
with  the  Indianapolis  city  system.  The  work  of 
construction  will  be  pushed  wdth  vigor.  The  Ko- 
komo-Logansport  and  the  Kokomo-Tipton  divisions 
will  first  be  completed.  When  finished  the  additional 
lines  will  add  150  miles  to  the  160  miles  that  the 
Union  Traction  Company  is  now  operating,  and 
make  perhaps  the  largest  interurban  system  in  the 
country. 

A  novel  feature  of  the  new  roads  is  that  the 
entire  system  will  be  operated  from  the  central 
power  station  at  Anderson.  The  Union  Traction 
Company's  lines  are  now  operated  from  sub-stations 
fed  by  a  14,000-volt  transmission  system.  It  is  pro- 
posed to  supply  the  new  extensions  by  means  of 
32,000-volt,  three-phase  transmission  lines,  which  will 
run  north  from  Anderson  to  Alexandria,  and  then 
west  to  Tipton,  following  the  railway  right-of-way. 
A  high-tension  switching  and  a  sub-station  will  be 
located  at  Tipton,  and  the  transmission  line  will  run 
north  to  a  sub-station  at  Kokomo  and  south  to  sub- 
stations at  Noblesville  and  Nora.  The  longest 
transmission  will  be  to  Nora,  a  distance  of  60  miles. 

From  April  17th  to  20th  about  60  senior  and  junior 
engineering  students  of  Purdue  University  con- 
ducted a  very  complete  test  on  the  generating  plant 
and  distributing  and  operating  systems  of  the  Union 
Traction  Company.  The  test  was  made  under  the 
supervision  of  Professor  W.  E.  Goldsborough  of  the 
university  and  A.  S.  Richey  of  the  railway  company. 
The  results  of  the  test  are  to  be  published  in  full, 
and  it  is  thought  they  will  materially  assist  in  the 
future  development  of  electric-railway  undertakings. 


Alternating-current    Motors   for    Heavy 
Railroading. 

In  the  latest  monthly  report  of  the  Transactions 
of  the  American  Institute  of  Electrical  Engineers 
is  an  interesting  communication  from  Mr.  Bion  J. 
Arnold  of  Chicago,  growing  out  of  the  electric- 
railway  discussion  at  the  Buffalo  convention  of  the 
Institute  last  summer.     Mr.  Arnold  says : 

"It  is  well  known  among  those  who  have  to  do 
with  electric  railways  that  we  have  just  about 
reached  the  limit  of  train  weight  if  we  must  con- 
fine ourselves  to  the  present  accepted  maximum 
direct-current  voltage  of  650  to  700  volts.  Beyond 
this  the  commutator  and  insulation  difficulties  with 
the  direct-current  motor  seem  to  be  too  great  to 
overcome.  If  confined  to  this  limited  voltage,  the 
quantity  of  current  necessary  to  haul  a  heavy  train 
becomes  so  large  that  no  single  contact  shoe  or 
wheel  is  capable  of  properly  talcing  it  off  the  work- 
ing conductor  without  excessive  heating.  This 
necessitates  the  multiplication  of  contact  points  or 
shoes,  which  in  time  become  prohibitive  if  the  work- 
ing conductor  is  placed  overhead,  and  if  the  work- 
ing conductor  is  placed  near  the  ground,  as  is  usual 
with  the  present  third-rail  system,  the  voltage  miist 
necessarily  be  kept  low  on  account  of  our  inability 
to  insulate  it  completely.  The  low  pressure  on  the 
working  conductor  necessitates  large  first  cost  in 
the  distributing  system,  which,  in  my  judgment, 
is  at  present  excessive,  and  must  be  largely  elimi- 
nated before  we  can  hope  to  handle  heavy  railroad 
work  commercially  successfully  by  electric  propul- 
sion. 

"With  the  alternating-current  motor,  the  working 
conductor  can  be  placed  high  enough  to  insulate  it 
properly  and  energy  transmitted  over  it  at  any 
desired  potential  which  may  be  high  enough  to  per- 
mit sufficient  energy  being  taken  off  on  a  single 
contact  point  to  propel  a  heavy  train  and  keep  the 
quantity  of  current  low  enough  to  make  its  heating 
effect  negligible. 

"The  present  contended  lack  of  efficiency  and  low 
rate  of  acceleration  charged  against  the  alternating- 
current  motor  are,  in  my  judgment,  less  objection- 
able and  more  easily  overcome  than  the  objections 
I  have  pointed  out." 
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Milan  Third-rail  Electric  Railway. 

The  Mediterranean  Railroad  Company  of  Italy  de- 
cided some  time  ago  to  substitute  electric  traction 
for  steam  upon  a  series  of  lines  of  some  importance 
in  the  Milan  district.  The  new  system  commenced 
running  last  November,  and  the  traffic  has  greatlv 
increased.  The  main  line  goes  from  Milan  to  Gaf- 
larate,  24.2  miles  distant,  and  from  there  are  three 
somewhat  shorter  lines  which  branch  toward  the 
Lago  Maggiore;  the  latter  region  is  much  frequented 
by  tourists,  and  the  traffic  on  the  branch  lines  varies 
greatly,  according  to  the  season,  while  the  Milan- 
Gallarate  line  has  a  nearly  constant  traffic,  as  it 
passes   through   a  populous   country. 

The  system  is  to  be  ultimatelv  supplied  by  a 
hydraulic  plant,  which  is  Hearing  completion,  but 
meanwhile  a  provisory  station  has  been  erected, 
using  steam,  and  this  will  form  a  reserve  for  the  fu- 
ture. The  hydraulic  plant  is  located  on  thj  Tessin, 
at  Tornavento,  6.6  miles  from  Gallarate,  where  a 
head  of  water  of  24.2  feet  is  obtained  by  a  large 
canal,  40  feet  wide  at  the  bottom,  containing  12  feet 
of  water;  the  power  developed  by  the  fall  is  esti- 
mated at  11,000  horsepower.  The  hydraulic  plant 
has  eight  1,200-horsepower  turbine  and  dynamo 
groups  and  two  sets  for  the  excitation.  From  the 
station  pass  two  high-tension  circuits  of  six  bare 
copper  wires,  each  carrying  12,000  to  13,000  volts. 
The  lines  join  the  road  in  two  places,  one  at  Gal- 
larate and  the  other  midway  from  there  to  Milan. 

At  present  the  road  is  supplied  from  a  steam  plant 
near  the  hydraulic  station  which  has  three  Corliss  en- 
gines driving  three-phase  alternators  at  13,000  volts. 
Along  the  road  are  five  sub-stations,  transforming 
from  11,000  to  420  volts  and  supplying  rotary  con- 
verters. The  third-rail  system  is  used  and  it  is  in- 
terrupted at  each  sub-station  and  fed  directly  on 
each  side  from  the  corresponding  panels  of  the 
switchboard :  the  third  rail  is  supported  on  the  ties 
upon  earthenware  insulators  covered  with  iron  caps, 
which  serve  to  hold  the  rail. 

At  present  20  motor  cars  and  an  equal  number 
of  trailers  are  used,  having  first  and  second-class 
compartments;  the  motor  cars  use  G.  E.  55  (Thom- 
son-Houston) motors,  four  on  each  car.  The  ex- 
press trains  make  about  55  miles  an  hour,  and  the 
ordinary  trains  from  45  to  30  miles.  Since  its  com- 
mencement last  fall  the  number  of  passengers  has 
increased  50  per  cent. 


Southwestern  Gas,  Electric  and    Street 
Railway  Association. 

The  fourth  annual  meeting  of  the  Southwestern 
Gas,  Electric  and  Street  Railway  Association  was 
held  in  San  Antonio,  Texas,  on  April  i8th  and  19th, 
and  was  the  most  successful  the  association  has 
ever  held.  The  attendance  of  central-station  men 
was  satisfactory,  and  there  were  also  a  number  of 
supply  men  present.  Many  of  the  gentlemen  were 
accompanied  by  their  wives. 

President  H.  F.  MacGregor  presided,  and  Mr. 
T.  H.  Stuart,  the  efficient  secretary,  was  in  his 
place.  Vice-president  E.  H.  Jenkins  and  Treasurer 
P.  D.  Miller  were  also  present.  The  citizens  of  San 
Antonio  were  very  hospitable  to  the  visitors,  and 
Mayor  Hicks  welcomed  them  in  a  cordial  speech. 
An  excellent  programme  of  papers  and  discussions 
was  carried  out,  and  a  number  of  social  entertain- 
ments were  also  enjoyed. 

Dallas,  Texas,  was  selected  as  the  next  place  of 
meeting,  and  the  following-named  officers  were 
elected :  President,  E.  H.  Jenkins  of  San  Antonio ; 
first  vice-president,  C.  F.  Yaeger  of  Laredo;  second 
vice-president,  E.  Dysterud  of  Monterey,  Mexico ; 
third  vice-president,  A.  E.  Judge  of  Tyler,  Texas; 
secretary,  H.  A.  Evans  of  San  Antonio;  directors, 
the  officers  and  W.  A.  Guthrie,  San  Angelo,  Texas; 
J.  R.  Ward,  Beaumont,  Texas;  T.  D.  Miller,  Dal- 
las, Texas;  T.  H.  Stuart,  Waco,  Texas;  S.  A. 
Spencer,  Jennings,  La.;  H.  T.  Edgar,  El  Paso, 
Texas. 

The  delegates  remained  in  San  Antonio  on  Sunday 
and  Monday.  On  Tuesday  morning,  April  22d,  many 
of  them   left    for   a  trip   through    Mexico. 


Everett-Moore  Railway  Situation. 

It  is  asserted  that  negotiations  are  now  almost 
completed  for  the  sale  of  the  Detroit  United  Rail- 
way properties  at  $70  a  share,  and  that  the  deal  will 
net  $2,800,000  for  the  bankers'  syndicate  having  the 
Everett-Moore  affairs  in  hand.  The  bankers'  com- 
mittee also  has  the  Toledo  properties  and  the  North- 
ern Ohio  Traction  properties  where  they  can  be 
disposed  of,  and  it  is  now  believed  that  all  the  debts 
will  be  settled  within  a  few  weeks.  If  this  is  done, 
it  will  have  taken  six  months  instead  of  18  to 
settle  what  seemed  at  first  a  gigantic  task. 


Boxed-in    Insulators   on    High-potential 
Lines. 

The  United  Electric,  Gas  and  Power  Company  of 
Santa  Monica,  Cal.,  has  hit  upon  a  novel  device  for 
protecting  its  long-distance  circuits.  Th,e  device  is 
simply  a  wooden  box,  12  inches  square  and  four 
inches  deep.  The  box  is  placed  over  the  insulator. 
An  extensive  series  of  tests  has  shown,  it  is  said, 
that  the  box  prevents  or  greatly  diminishes  the  loss 
in  a  fog.  The  boxes  will  be  installed  all  along  the 
transmission  lines. 
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Indiana  Telephone  Items. 

The  Plainfield  Telephone  Company  has  increased 
its  capital  from  $10,000  to  $25,000  for  the  purpose 
of  extending  its  lines  throughout  the  rural  districts. 

The  Philadelphia  (.Ind.)  I'elephone  Company  has 
been  incorporated,  with  capital  stock  of  $3,000.  The 
line  will  be  operated  through  Hancock  County,  and 
Clinton  Parker  is  a  director. 

The  Star  City  Telephone  Company  of  Lawrence 
County  is  putting  in  a  new  and  improved  switcli- 
board  and  will  soon  have  its  system  in  operation. 
The  company  proposes  giving  free  connection  with 
all    the    Independent    lines    in    Lawrence    County. 

The  telephone  war  which  has  been  waging  at 
Rockport  between  the  Cumberland  and  Home  com- 
panies for  several  weeks  past  is  now  in  a  fair  way 
to  be  settled  without  recourse  to  the  courts.  Re- 
cently an  ordinance  was  passed  by  the  City  Council 
which  provides  that  no  electric,  telephone  or  tele- 
graph company  may  place  any  poles  or  wires  on  tlie 
streets  without  first  submitting  specifications  of  the 
same  to  the  street  committee  of  the  council,  which 
will  settle  all  controversies  on  that  point. 

The  Newcastle  Telephone  Company  has  leased  for 
10  years  the  second  floor  of  a  Broad  street  building 
in  which  the  exchange  will  be  placed.  Twenty  men 
are  now  putting  in  the  system  under  the  superin- 
tendence of  an  expert.  The  plant  is  to  be  in  opera- 
tion by  June  15th.  It  will  be  operated  in  opposition 
to  the  Central  Union  Telephone  Company,  and  a 
rate  war  may  be  precipitated. 

The  Parker  Telephone  Company  has  notified  the 
secretary  of  state  of  an  increase  in  its  capital  stock 
to  $10,000.  The  company  proposes  to  extend  its  sys- 
tem. 

tor  a  number  of  years  the  Bell  company  has  been 
located  at  V\  ashington,  Davies  County,  but  has 
given  poor  service,  and  when  an  independent  con- 
cern proposed  to  put  in  a  new  Ime  the  proposition 
was  accepted  by  the  citizens,  'ihe  new  company 
proposed  to  erect  a  system  all  over  the  entire  county, 
and  the  old  company  immediately  began  construction 
of  country  lines,  ihe  people  are  waiting  for  the 
rate  cutting  which  is  almost  sure  to  come.  The 
contention  has  also  hatched  another  telephone  com- 
pany, the  like  of  which  is  not  found  in  any  other 
place  in  the  state,  it  is  a  line  erected  by  the  sub- 
scribers, owned  and  operated  by  them,  and  which 
yields  no  dividends,  balaried  oHicers  are  unknown, 
monthly  collections  and  such  like  incidents  are  for- 
gotten, 'ihe  scheme  is  a  socialistic  one,  and  is 
Headed  by  John  Wadsworth.  Each  subscriber  re- 
ceives all  the  benefits  that  any  country  line  affords, 
and  at  the  end  of  every  month  the  incidental  ex- 
penses are  made  out  and  each  man  on  the  line  is 
assessed  to  pay  the  expenses  of  the  line.  F. 


The    council    of    Spokane,    Wash.,    has    refu.'ied    a 
franchise  for   an   Independent   exchange.  R. 


Telephone  News  from  tne  Northwest. 

The  Fountain  City  (Wis.)  Telephone  Company 
has  sold  Its  line  to  Mr.  Schroeder  ol  Hillsboro,  Wis. 

John  Stroman  has  been  granted  a  franchise  for  a 
local  exchange   for  SwanviUe,   Minn. 

'ihe  Wisconsin  Telephone  Company  announces 
that  a  new  exchange  building  will  be  erected  at 
Oshkosh,   Wis.,  to  cost  $25,000. 

'ihe  Minnetonka  lelepnone  Company  has  been 
incorporated  at  iixcelsior,  Minn.,  with  a  capital  stock 
of  $50,000.  Contracts  for  the  construction  of  the 
system  have  been  let  to  the  Northwestern  Telephone 
b-xchange  Company.  The  incorporators  are  A.  B. 
i-Cerlin  of  Park  Rapids,  Minn.,  and  others. 

Ihe  Iron  Range  t-lectric  Telephone  Company  will 
build  a  line  from  Bemidji  to  Blackduck,  Minn. 

It  is  reported  that  a  receiver  has  been  asked  for 
the  Little  Wolf  River  Telephone  Company  of  Fond 
du  Lac,   Wis. 

The  Wisconsin  Telephone  Company  will  place  its 
wires  underground  at  Oshkosh,  Wis. 

The  Farmers'  Telephone  Company  of  Redwood 
l^alls,  Minn.,  contemplates  establishing  a  local  ex- 
change   for    Wabasso,    Minn. 

'ihe  Citizens'  Telephone  Company  of  Faribault, 
Minn.,  has  been  sold  to  the  Northwestern  Telephone 
Exchange  Company. 

'Ihe  Lakefield  'i'elephone  Company  has  been  in- 
corporated at  Lakefield,  Minn.,  with  $3,000  capital 
stock. 

The  Plymouth  (Wis.)  Telephone  Company  is 
making  extensive  improvements  to  its  system.  An- 
other section  of  too  connections  has  been  added  to 
the   switchboard,   doubling  its   capacity. 

The  Wisconsin  Telephone  Company  is  about  to 
abandon  its  north-side  office  in  Oshkosh,  Wis.,  and 
place  the  force  in  the  central  office. 

The  Interstate  Telephone  Company  of  La  Crosse, 
Wis.,  has  increased  its  capital  stock  from  $100,000 
to  $155,000. 

The  Canova  (S.  D.)  Telephone  Company  has  been 
incorporated,   with  $2,000  capital. 

Clark  &  Owen  have  asked  a  franchise  at  York, 
Neb.,  for  a  local  exchange.  They  propose  to  put 
in   1,000  telephones. 

The  Waterloo  and  Cedar  Falls  Rapid  Transit 
Company  will  construct  a  telephone  system  along 
the  line  of  its  interurban  road  from  Denver,  Iowa,  to 
Cedar  Falls. 

The  Iowa  Telephone  Company  has  granted  a  de- 
mand at  Denison,  Iowa,  for  a  rate  of  $1  for  resi- 
dence and  $2  for  business  connections.  The  system 
will  include  all  individual-service  lines. 


Ohio  Telephone  Notes. 

Citizens  of  Cincinnati  speak  in  flattering  terms 
of  the  service  of  the  City  and  Suburban  'felegraph 
.Association  since  the  installation  of  the  new  switch- 
boards in  the  central  and  branch  offices.  From 
what  can  be  ascertained,  the  company  is  giving  bet- 
ter service  and  making  a  more  earnest  endeavor  to 
treat  its  patrons  to  tlie  best  in  the  market  than  any 
other  Bell  company  operating  in  the  state.  A  great 
deal  of  money  has  been  spent  on  the  plant  of  late 
with    that    intention. 

The  Home  Telephone  Company  of  Charleston, 
W.  "Va.,  recently  incorporated,  has  filed  notice  with 
the  secretary  of  state  of  an  increase  of  capital  stock 
from   $100,000  to   $200,000. 

The  Interstate  Telephone  Company  of  Cincinnati 
has  been  incorporated,  with  a  capital  stock  of  $200,- 
000,  for  the  purpose  of  building  an  Independent 
system  in  Cincinnati  and  to  furnish  service  to  the 
suburbs  as  well.  George  H.  Bishop.  Walter  B. 
Richards  and   others  are  incorporators. 

The  Put-in-B'ay  Home  Telephone  Company  of 
Put-in-Bay.  Ohio,  has  been  incorporated,  with  a 
capital    stock   of  $5,000. 

The  capacity  of  the  plant  of  the  Home  Telephone 
Company  of  Findlay  will  be  more  than  doubled 
within  a  short  time,  and  it  is  estimated  that  the  cost 
will  be  something-  like  $50,000. 

The  Hicksville  Telephone  Company  will  soon 
build  a  toll  line  from  Hicksville  to  Maysville.  A 
specialty  will  be  made  of  farm  telephones  along  this 
line. 

The  Bell  telephone  interests  are  working  upon  an 
extensive  farm  system  in  Clermont  County,  and  have 
all  their  main  lines  and  leads  completed.  The  serv- 
ice is  given  at  $1  per  month,  with  20  per  cent,  off 
on  all   Cincinnati   toll   service. 

The  Manchester  Telephone  Company  of  Manches- 
ter has  been  incorporated,  with  a  capital  sitock  of 
$1,500,  by  R.  C.  Henderson  and  others.       O.  M.  C. 


Independent  Properties  in  Columbus  and 
Dayton    Sold. 

A  party  of  Columbus  and  Dayton  men,  headed 
by  Henry  A.  Lanman  and  Cyrus  Huling  of  Colum- 
bus, has  purchased  2,200  shares  of  the  Citizens* 
Telephone  Company's  stock  at  Columbus,  and  the 
entire  Dayton  property.  The  amount  involved  in 
the  deal  is  $i8g.ooo,  the  Dayton  property  being  taken 
at  $90,000.  The  transfer  was  made  at  Cleveland 
and  those  representing  the  Federal  (Everett-Moore) 
Telephone  Company  were  F,  H.  Goff,  H.  D.  Critch- 
field  and  F.  F.  Dixon.  The  Columbus  and  Dayton 
interests  were  represented  by  Henry  A.  Lanman, 
Cyrus  Huling,  E.  R.  Sharp,  A.  G.  Reber  and 
F.  A.  Davis.  The  purchasers  agreed  to  operate  the 
plants  independently  of  the  Bell  company  and  to 
spend  at  least  $300,000  in  improvements  on  the  Co- 
lumbus company,  increasing  the  number  of  tele- 
phones to  9,000.  They  also  agreed  to  complete  the 
Dayton  plant  and  put  it  in  operating  order  as  soon 
as  possible.  In  addition,  they  assume  certain  liabili- 
ties that  had  been  incurred  by  the  two  companies. 
The  Everett-Moore  syndicate  retains  some  stock  in 
the  Columbus  company.  The  money  secured  through 
this  sale  will  be  applied  to  the  liquidation  of  some 
of  the  debts  of  the  Federal  Telephone  Company. 

C. 


Illinois  Telephone  Company's   Tunnels. 

The  Illinois  Telephone  and  Telegraph  Company 
submitted  its  ordinance  to  the  Chicago  City  Council 
on  April  2ist  to  secure  amendment,  by  which  the 
company  hopes  to  be  able  to  use  its  conduits  for 
the  transmission  of  mails,  newspapers  and  packages 
of  merchandise.  The  company  also  asks  the  right 
to  make  connections  with  the  lots  of  private  owners 
and  to  lease  space  to  companies  carrying  on  business 
by  means  of  wires.  The  property  of  the  company 
is  subject  to  purchase  by  the  city  at  the  end  of  the 
old  franchise.  The  matter  of  compensation  for 
these  extra  privileges  is  left  blank  for  future  con- 
sideration. Three  amendments  were  added  to  reg- 
ulate the  rates  of  service,  to  make  an  annual  in- 
spection of  the  books  of  the  company  and  to  retain 
the  right  of  purchase  after  the  first  10  years  of  the 
franchise.  The  entire  matter  was  referred  to  the 
judiciary  committee.  As  chairman  of  the  .special 
committee  to  investigate  the  big  conduits  of  the 
company.  Alderman  Minwegen  submitted  a  report 
to  the  effect  that  the  big  trunk  lines  were  too  large 
for  telephone  service  and  that  no  more  permits  be 
granted   without  consent   of  the   council. 


Waiting  at  the  Telephone. 

Apparently  inspired  bv  a  recent  editorial  in  the 
Western  Electrician,  the  Chicago  Tribune  has  this: 
"llicre  is  a  habit  of  telephoning  in  Chicago  which 
IS  utterly  selfish  and  should  be  stopped.  Its  work- 
ings are  as  follows :  Jones  asks  his  office  boy  to  get 
Smith  on  the  wire.  The  boy  summons  Smith  to  his 
instrument  and  tells  him  to  wait,  'Hold  the  wire  ' 
saying  Mr.  Jones  wishes  to  talk  to  him.  So  Smith 
waits  while  the  boy  tells  Jones  to  come.  He  does 
come  in  30  seconds  or  two  minutes,  during  which 
lime  Smith  is  waiting  more  or  less  patiently.  Jones 
tries  to  save  the  time  of  waiting,  so  he  robs  Smith 
of  it.  Probably,  since  Jones  called  up,  the  business 
concerned  him  more  particularly.  If  Jones  is  so 
busy  that  he  cannot  spare  the  time  of  waiting  at 
the  telephone  he  should  be  able  to  afford  a  desk 
instrument.  If  he  is  not  so  busy  he  should  make 
the  wait  himself,  instead  of  shifting  it  to  his  corre- 
spondent. The  habit  is  a  discourtesv,  and  should 
be   severely   rebuked." 

This,  according  to  the  Chicago  Chronicle,  hap- 
pened on  the  telephone  the  other  day : 

"Give  me  9-73-96,"  said  the  office  'boy.  A  slight 
pause  followed. 

"Hello." 

"Hello,  is  that  Mr.  Brown's  office?" 

"Yes;  who  is  this?" 

"Mr.  Jones.  Ask  Mr.  Brown  to  come  to  the 
'phone."    Another  wait. 

"Hello,  Jones,  how  are  j'ou?"     This  from  Brown. 

"This  ain't  Mr.  Jones.  Wait  a  minute  and  I'll 
call  him  to  the   'phone." 

Scene   shifts    to    Brown's    office. 

"Harry,  come  and  hold  your  ear  here  until  Mr. 
Jones  comes  to  the  'phone." 

"Hello,   this   is   Jones.     That  you.   Brown?" 

"No,  sir,  but  I'll  call  him." 

Jones'  office  again. 

"John,  hold  the  receiver  until  you  get  Brown." 

"Hello,   Jones,    old    man.     How   are   you?" 

"That  Mr.  Brown?  Well,  wait  a  minute,  and  I'll 
call  the  boss  to  the  'phone." 

Mr.  Brown  hangs  up  receiver  and  swears. 

Mr.  Jones  comes  to  the  'phone  and.  after  calling 
"hello"  several  times,  gives  up  and  does  some  talking 
of  a   lurid  nature. 


Telephone  Extensions  in  Canada. 

The  Bell  Telephone  company  of  Canada  has  again 
placed  its  bill  before  the  Dominion  Parliament  au- 
thorizing the  doubling  of  its  present  capitalization. 
One  object  for  which  the  present  increase  of  capital 
is  asked  is  to  enable  the  company  to  extend  the 
long-distance  telephone  to  the  Northwest,  as  the 
farmers  are  said  to  want  the  service.  Large  sums 
also  are  required  for  repairs,  notably  in  Toronto, 
where  $305,000.  and  in  Montreal,  where  $275,000  is 
required.  Incorporation  was  granted  this  company 
ill  1880,  with  a  capital  of  $500,000.  This  was  in- 
creased, in  1882,  to  $2,000,000,  and  10  years  later 
to  $5,000,000.  'The  bill  now  before  Parliament  a.sks 
for   a   further   increase  to  $10,000,000. 


NEW  COMPANIES. 


The  Valley  Telephone  company  of  Saginaw,  Mich., 
has  declared  a  regular  cash  dividend  of  two  per  cent, 
for  the  first  quarter  of  this  year.  This  is  the  four- 
teenth quarterly  dividend  declared  at  that  rate  by  the 
company  since  the  beginning  of  the  collection  of 
rentals  on  October  i,  1898. 


The  Dix  Telephone  company  of  Elliot,  111.,  has 
been  incorporated  by  B.  F.  Holder  and  others. 

The  Frontier  Telephone  company  of  Buffalo, 
N.  Y.,  has  increased  its  capital  stock  from  $500,000 
to  $3,000,000. 

The  Flanagan  and  Dana  Telegraph  company  of 
Flanagan,  111.,  has  been  incorporated  to  operate  a 
telephone  system. 

The  Carlisle  Co-operative  Telephone  Company  of 
Carlisle,  Ind.,  has  been  incorporated,  with  $10,000 
capital   stock.     S.    Borne   is   among  the    directors. 

The   Modoc   Telephone  Company  of  Modoc    Ind 
has  been  incorporated,  with  a  capital  stock  of  $5  000' 
I  he   directors  are  Thomas   F.   Whelan,   Peter  Step- 
anek   and   others. 

The  Illinois  Western  Telephone  company  of  Ma- 
comb, 111.,  has  been  incorporated,  to  operate  tele- 
phone and  telegraph  lines.  The  capital  stock  is  $60  - 
000,  and  the  incorporators  are  C.  M.  Irwin  W  S 
Tobie  and  H.  B.  Griffiths.  '       "      ' 

The  Wakeman  (Ohio)  Mutual  Telephone  Com- 
pany has  been  incorporated,  with  $6,000  capital  stock. 
An  exchange  is  already  installed  and  in  operation! 
It  is  to  be  operated  on  the  mutual  plan  as  far  as 
practicable.     'VV.  B.  Hall  is  interested. 

The  Star  City  (Ark.)  Telephone  Company  has 
been  incorporated,  with  $io,ooo  capital  stock  and 
the  following-named  officers :  President,  H.  D. 
Palmer;  vice-president,  W.  J.  Savage;  secretary, 
Isaac  Bankston;  treasurer,  J.  G.  Atkinson. 

The  Huron  County  Telephone  Company  of  Belle- 
vuc,  Ohio,  is  making  numerous  improvements  to  its 
property,  and  now  has  nearly  800  telephones  in  serv- 
ice. A  line  II  miles  in  length  will  be  built  from  New 
Washington  to  Sulphur  Springs.  This  will  give  di- 
rect connection   with   Bucyrus. 
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Ericsson   Intercommunicating  Tele- 
phones. 

Tlie  modern  and  up-to-date  factory  is  now  gen- 
erall}"  equipped  with  a  telephone  system.  There  are 
several  ditlerent  systems  which  can  be  used  to^  ad- 
vantage in  a  factory,  according  to  tlie  size  of  the 
plant  and  number  of  departments  or  buildings  into 
which  it  is  divided.  For  a  factory  of  moderate  size 
tlie  intercommunicating  system  is  generally  used,  as 
it  allows  instant  communication  between  two  per- 
sons, and  does  not  depend  upon  the  service  of  a 
third  person    to  make   connections. 

Where  absolute  privacy  is  not  essential,  a  common- 
return  system  can  be  used.  In  this  system  one 
large  wire  is  used  for  a  general  return  for  all  the 
stations,  and  on  account  of  the  extreme  sensitiveness 
of   the   receiver   a   slight  amount   of   cross-talk   will 
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way.  New  York  city,  uses  only  the  Ericsson  appa- 
ratus in  connection  with  its  intercommunicating  sys- 
tems and  has  sold  these  telephones  outright  for  25 
years. 


New  Eureka  Telephone  Apparatus. 

In  Fig.  I  of  the  accompanying  illustrations  is 
shown  the  new  common-battery  and  magneto 
desk  set  that  is  being  put  on  the  market  by 
the  Eureka  Electric  Company  of  Chicago.  This 
desk  set  is  constructed  in  a  substantial  manner. 
The  base  and  upright  are  of  solid  brass  casting,  put 
into  a  lathe  and  engine-turned,  the  results  of  which, 
it  is  said,  are  that,  should  the  desk  set  ever  be  thrown 
or  by  accident  fall  from  its  position,  no  indenta- 
tion can  possibly  be  made  on  the  instrument,  as  it 
is   solid. 
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the  popular  standard  type  for  this  class  of  work,  but 
in  this  box  the  company  has  arranged  some  special 
features,  particularly  the  method  of  connecting  the 
transmitter  support  and  in  employing  its  new 
special  receiver.  The  condenser  box  is  in  the  rear 
of  the  instruments,  the  company  furnishing  these  in 
all  its  common-battery  systems  to  a  greater  or  lesser 
degree,  according  to  the  desires  of  the  customers. 
This  is  claimed  to  be  a  specially  desirable  instru- 
ment for  residence  work,  or  in  places  where  one 
wishes  only  a  small  instrument  or  has  not  space  to 
put  in  the  company's  regular  common-battery  type. 


ERICSSON    INTERCOMMUNICATING    TELEPHONES. 


occur.  This  does  not  affect  the  working  of  the  sys- 
tem, nor  prevent  conversation  between  several  par- 
ties at  once,  but  it  does  not  give  absolute  privacy. 

By  using  a  metallic-circuit  system,  that  is,  two 
separate  wires  for  each  station,  absolute  privacy  can 
be  obtained,  and  on  a  24-station  system  12  pairs  of 
people  could  be  conversing  at  once  and  not  interfere 
in  the  slightest  degree  with  one  another. 

The  accompanying  illustrations  show  the  Ericsson 
types  of  instruments  used  on  common-return  and 
metallic-circuit  systems  \\'ith  battel^  call,  and  also 
an  instrument  for  a  metallic-circuit  system  where 
a  magneto  call  is  used.  A  magneto-call  system  is 
particularly  adapted  to  a  plant  where  it  is  necessary 
to  call  stations  located  at  some  distance  from  each 
other.  The  different  stations  are  connected  to  each 
other  by  a  ware  cable.  For  ordinary  use  a  paraffine 
insulation  is  sufficient,  but  where  the  cable  is  ex- 
posed to  moisture  or  the  weather  it  is  necessary  to 


This  company  claims  to  be  one  of  the  first,  if 
not  the  first,  to  introduce  to  the  trade  of  the  Inde- 
pendent field  solid-cast  engine-lathe-turned  goods 
substantially  built  to  last  and  wear.  This  is  e,spe- 
cially  illustrated  in  its  engine-lathe-turned  trans- 
mitter, as  the  various  manufacturers  now  employ 
engine-lathe-turned  goods. 

On  this  desk  set  is  mounted  the  company's  spe- 
cial receiver,  with  all  hard-rubber  case,  and  its 
high-grade,  solid-back  special  diamond-grained- 
carbon  transmitter,  especially  adaptable  for  long- 
line  and  common-battery  work,  and  requiring  an 
extremely  high-resistance  instrument.  The  gen- 
eral symmetry  of  the  design  is  shown  by  the  cut. 
The  company  furnishes  these  instruments  for  both 
common-battery  and  magneto  work,  with  the  other 
usual  parts  to  complete  the  sets,  according  to  the 
requirements. 

Fig.    2    shows     the    new    common-battery    switch 


GENERAL  TELEPHONE  NEWS. 

Charles  E.  White,  superintendent  of  the  Western 
Michigan  division  of  the  Michigan  Telephone  Com- 
pany, has  been  promoted  to  the  position  of  man- 
ager of  the  Upper  Michigan  division,  with  head- 
quarters at   Marquette. 

A  union  called  the  Telephone  and  Switchboard 
Makers'  Union  has  been  formed  in  Chicago.  One 
object  for  the  formation  of  the  union  is  to  secure 
for  the  women  engaged  in  the  manufacture  of  elec- 
tric appliances  a  working  day  that  begins  15  minutes 
later  and  ends  15  minutes  earlier  than  that  of  the 
men  engaged  in  the  work. 

Solicitors  are  still  getting  contracts  for  the  new 
Independent  telephone  company  in  Los  Angeles, 
Cal.  That  the  Home  Telephone  Company  is  making 
no  idle  promises  is  indicated  by  the  work  of  laying 
conduits  now  in  progress.  All  of  the  details  of  the 
project  are  guarded  jealously  to  avoid  the  opposition 
that  otherwise  might  develop. 

The  Southern  New  England  Telephone  company 
has  received  authority  to  place  telephones  for  public 
use  on  the  streets  of  Bridgeport,  Conn.  The  city 
government  granted  the  authority,  with  the  provision 
that  city  departments  be  allowed  free  use  of  the 
telephones.  The  instruments  will  be  placed  on 
posts,  and  may  be  used  by  dropping  a  nickel  in  the 
slot. 

At  the  annual  meeting  of  the  Bellevue  (Ohio) 
Home  Telephone  Company,  held  recentl}',  all  the 
old  directors  and  officers  were  re-elected.  Secretary 
Knapp  read  his  annual  report,  which  showed  thf 
company  to  be  in  a  very  prosperous  condition.  The 
report  showed  that  there  had  been  a  net  gain  of  40 
telephones  during  the  last  year,  and  there  are  now 
410  telephones  in  service. 

At  a  banquet  in  New  York  on  April  14th.  a  re- 
sponse to  one  of  the  toasts  was  spoken  into  a 
telephone  in  Chicago,  transmitted  over  a  thousand 
miles  and  listened  to  attentively  by  the  guests  seated 
about  the  banquet  board.  The  tables  were  wired 
in  such  a  way  as  to  give  each  plate  a  receiver,  which 
permitted  the  guests  to  hear  the  response  almost  as 
plainly  as  though  delivered  in  the  banquet  hall. 

The  Ottawa  (Ont.)  City  Council  has  decided  to 
advertise  for  tenders  for  a  telephone  service  with 
a  capacity  of  4,000  subscribers,  rates  not  to  exceed 


Common-battery  and  Magneto  Desk  Set. 


use  either  a  rubber  insulation  or  a  cable  covered  by 
a  lead  sheath.  This  latter  type  can  be  buried  in  a 
trench  or  strung  overhead,  and  will  not  deteriorate, 
even  under  the  severest  conditions. 

\Vhere  the  intercommunicating  system  is  not  de- 
sirable, a  switchboard  may  be  used  for  connecting 
the  different  stations.  This  necessitates  only  a 
single  pair  of  wires  extending  from  the  switchboard 
to  each  of  the  stations,  and  where  stations  are  lo- 
cated at  a  very  great  distance .  from  each  other  this 
system  wouM  be  preferable.  The  switchboard  can 
be  of  the  automatic  tj-pe  or  the  connections  can  be 
made  by  means  of  an  operator.  In  all  the  systems, 
however,  it  is  very  essential  to  have  a  perfect  talking 
circuit,  as  in  factories  the  calls  are  very  frequent, 
and  poor  apparatus  soon  deteriorates  and  becomes 
a  source   of  annoyance. 

The  Ericsson  Telephone  company  of  296   Broad- 


Fig.  3.    Magneto  Switch  Hook. 
NEW   EUREKA  TELEPHONE  APPARATUS. 

hook  of  the  Eureka  manufacture.  This  hook 
is  said  to  be  absolutely  self-contained.  Its  con- 
struction is  such  that  all  wearing  parts  are  only  sub- 
ject to  the  slightest  strain  possible,  the  result  of 
which  is  extreme  long  life.  The  cut  shows  the 
symmetrical  working  of  the  hook.  The  bolt  that 
locks  the  lever  to  the  base  is  attached  in  a  special 
manner,  and  this  hook  is  pronounced  by  the  com- 
pany as  a  companion  to  its  magneto  switch  hook 
(Fig.  3).  These  two  switch  hooks,  it  is  asserted, 
place  the  Eureka  company  in  condition  to  substan- 
tiate its  claims  of  having  the  most  simple  switch 
hooks  for  both  common-battery  and  magneto  work 
(both  hooks  being  self-contained)  that  are  now  on 
the  market. 

The  Eureka   common-battery  residence  and  hotel 
telephone    is    shown   in    Fig.    4.     The   design    is    of 


Common-battery  Residence  and  Hotel  Telephone. 


$20  per  annum.  The  cost  of  the  Bell  telephone 
plant,  which  at  present  serves  only  2,500  subscribers 
in  Ottawa,  was  $185,000.  The  annual  revenue  is 
said  to  be  about  $70,000,  of  which  $30,000  is  set  aside 
for  maintenance,  etc.  This  leaves  $40,000  net  earn- 
ings, and  represents  a  profit  of  over  21  per  cent. 

According  to  the  recently  issued  prospectus  of 
the  Northeastern  Telephone  Company,  formerly  the 
Dirigo  Telephone  Company  of  Maine,  that  com- 
pany's physical  property  now  consists  of  440  miles 
of  pole  line,  containing  about  2,000  miles  of  wire, 
running  through  seven  counties  and  reaching  nearly 
100  towns  in  Maine  and  Eastern  New  Hampshire. 
The  company  says  that  it  has  placed  an  order  for 
1,000  automatic  telephones,  to  be  installed  in  Port- 
land, Maine,  as  soon  as  the  company's  conduit  sys- 
tem is  completed. 
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The  "Perfection"  Rail  Bond. 

Working  on  the  principle  that  in  order  to  make 
a  perfect  contact  between  the  terminal  of  a  bond 
and  a  rail,  the  terminal  must  be  expanded  from  its 
center  outward  toward  its  surface,  and  that  the 
pressure  should  be  uniform  tliroughout  the  entire 
length  of  the  hole,  the  idea  embodied  in  the  "Per- 
fection"   rail   bond   has   been    evolved. 

The  "Perfection"  rail  bond  is  made  by  casting 
into  each  terminal  two  hardened  bronze  plugs  (P), 
(P),  Fig.  2,  the  one  on  the  inside  of  the  bond  being 
provided  with  a  flange,  which,  when  the  plug  is 
pressed  home,  turns  over  the  protruding  end  of  the 
terminal,  thereby  forming  a  perfect  rivet  head.  After 
the  bond  is  placed  in  the  hole  in  the  rail  the  two 
plugs  are  pressed  toward  each  other  by  a  hand  com- 
pressor, and  the  copper  in  the  web  intervening  be- 
tween the  plugs  is  forced  out  laterally    toward  the 


circumstances,    the    company    will   guarantee   that    it 
will  stay  on   for  years. 

The  covering,  which  is  shown  in  the  accompany- 
ing cut.  is  made  of  a  very  durable  cotton  material, 
manufactured  so  that  it  preserves  the  peculiarly 
adhesive  and  non-polishing  qualities  of  raw  cotton. 
The  cement  used  in  applying  it  stands  heat,  cold 
and  moisture.  Belts  are  shown  by  the  company  in 
connection  with  its  covering  which  are  said  to  be 
doing  perfect  work  witli  10  per  cent,  less  tension 
than  ordinarily  used,  and  wliicli  have  not  been 
touched  for  months,  but  which  previously  gave  a 
great    deal   of  trouble. 


Lowell  Light  Automobile  Runabout. 

A  new  automobile  runabout  recently  designed  by 
tlie  Lowell  Model  Coinpany  of  Lowell,  Mass.,  is 
shown  in   Fig.    i.     The   running   gear  is  of  flexible 


Fig.  3. 

THE    ''perfection"    RAIL    BOND. 


wall  of  the  hole  in  the  rail.  A  movement  of  one- 
fourth  inch  of  the  plugs  toward  each  other  enlarges 
the  diameter  of  the  bond  terminal  three-sixteenths 
of  an  inch  (A),  Fig.  2,  and  forms  a  rivet  head  of 
one-eighth  inch    (B),  Fig.  2. 

The  following  advantages  are  asserted  to  be  typ- 
ical of  the  "Perfection"  rail  bond :  Great  pressure 
exerted  between  rails  and  bond ;  good  rivet  head 
formed  on  the  bond;  elimination  of  electrolytic  ac- 
tion between  the  bond  and  its  plugs,  and  between 
bond  and  rail ;  ease  of  application ;  formation  of  a 
perfect  electrical  contact,  even  though  the  hole  in 
the  rail  is  larger  than  the  diameter  of  the  bond 
terminal:  limited  pressure  required  in  application; 
impossibility  of  turning  the  bond  in  the  hole,  or  of 
driving  it  out  of  the  hole  after  it  has  been  pressed 
in  place;  long  life  of  bonds,  due  to  maximum  flex- 
ibility and  freedom  from  crystallization. 

The  connections  between  the  two  terminals  of  the 
bond  are  made  by  flexible  copper  cable,  specially 
designed  to  meet  the  requirements  of  strength,  elas- 
ticity and  carrying  capacity,  and  which  is  made  in- 
tegral with  the  terminal  by  a  special  process,  giving 
a  joint  of  ample  carrying  capacity  to  conduct  the 
current  for  which  the  bond  is  intended. 

Fig.  I  illustrates  the  "Perfection"  bond  before 
compression.  Fig.  2  shows  it  after  compression. 
Fig.  3  represents  the  rail  bond  in  position,  the  ter- 
minals being  connected  by  the  flexible  copper  cable. 
These  bonds  are  made  by  the  Protection  Rail  Bond 
Company,  for  which  F.  B.  Badt  and  G.  M.  Willis 
are  general  sales  agents,  with  headquarters  at  1504 
Monadnock    Block,    Chicago. 


construction,  with  axles  of  1%-inch  steel  tubing 
and  angle-iron  reaches.  The  motor  and  transmis- 
sion gear  are  supported  on  cross-bars,  bolted  to 
reaches,  and  are  said  to  be  so  connected  that  there 
is  no  variation  in  the  tension  of  the  chain,  even  on 
rough  roads.  The  whole  vehicle  weighs  less  than 
500  pounds  and  is  especially  adapted  for  light  road 
work,  carrying  two  persons.  One  of  the  principal 
features  of  the  carriage  is  the  transmission  .device, 
which  has  two  speeds  forward  and  one  back,  the 
reverse  being  a  feature  not  generally  found  on  ve- 
hicles of  this  weight.  The  speed  of  this  vehicle 
is  variable  up  to  18  miles  per  hour  on  level  roads. 
The  steering  may  be  controlled  either  by  a  side  or 
center  steering  gear  or  by  a  wheel,  as  desired. 

Fig.  2  shows  a  sectional  view  of  the  gasoline  en- 
gine used  on  this  vehicle.  This  engine  is  of  the 
four-cycle  type  and  capable  of  developing  3^1:  horse- 
po\ver.  The  cylinder,  with  head  and  valve  chamber, 
is  contained  in  one  casting  and  is  thoroughly  water- 
jacketed.  The  balance  wheels  are  enclosed  within 
the  crank  case,  as  are  also  the  cam-shaft  gears. 
Variable  jump-spark  ignition  is  used,  by  which  the 
speed  may  be  controlled  at  wnll.  A  float-feed  car- 
buretor is  employed,  and  a  muffler  of  improved  con- 
struction reduces  the  noise  of  exhaust  to  a  mini- 
mum. 

Those  who  wish  to  construct  such  a  vehicle  can 
obtain    all    the    necessary   material    for    the    motor. 


Eclipse  Pulley  Covering. 

Slipping  belts  is  a  topic  which  interests  everyone 
connected  with  plants  using  belt  transmission,  and 
yet  it  is  not  well  understood  by  the  ordinary  steam 
engineer  or  user  of  belts.  To  run  the  belt  after 
it  starts  to  slip  means  the  destroying  of  the  life  and 
staying  qualities  of  the  belt.  Engineers  and  belt- 
men  often  go  to  any  extreme  in  an  emergency,  and, 
to  keep  from  shutting  down,  will 
use  a  belt  dressing,  or  resin, 
which  are  generally  only  tempo- 
rary expedients.  To  allow  a  belt 
to  run  too  tight  is  just  as  bad,  for 
it  makes  short  work  of  the  belts, 
hot   bo.xes  and   scored  shafting. 

It  is  an  accepted  mechanical 
principle  that  covering  the  pulley 
means  more  communicated  power 
without  slippage,  and  looser  belts, 
saving  both  belts  and  journals : 
thus  the  belts  can  be  properly  and 
carefully  spliced  and  not  dis- 
turbed again  for  a  season.  The 
trouble  heretofore  in  covering 
pulleys  has  been  the  expense  and  the  short  life  of 
the    covering. 

The  Eclipse  Pulley  Covering  Company  of  Chi- 
cago believes  it  has  discovered  the  secret  in  this 
connection,  and  has  been  quietly  working  for  years, 
doing  work  in  the  plants  of  some  of  the  largest  belt 
users  in  the  country.  It  has  now  placed  on  the 
market  a  covering  which  it  says  can  be  applied  to 
any  pulley,  whether  of  iron,  wood,  paper  or  leather, 
without    removing  the   pulley,    and,    under   ordinary 


FIG.    I.      LOWELL   LIGHT   AUTOMOBILE   RUNABOUT. 

running  gear,  transmission,  differential,  etc.,  in  either 
rough  or  finished  state,  from  this  concern.  Com- 
plete working  blue-prints  of  the  different  parts  are 
furnished,  by  which  the  construction  may  be  readily 
understood.  The  company  also  manufactures  a 
complete  line  of  gasoline  motors  for  bicycles,  ve- 
hicles, launches  and  stationary  purposes,  and  \yill 
furnish  castings  and  blue-prints  for  constructing 
such. 


ECLIPSE    PULLEY 
COVERING. 


Long-distance     Underground    Work    in 
England. 

In  replying  to  a  deputation  which  recently  waited 
upon  him  to  urge  more  underground  telegraph  con- 
struction in  the  north  of  England,  the  Marquis  of 
Londonderry  stated  that  the  main  underground  line 
to  Birmingham  had  cost  £165,000.  The  line  had 
been  extended  as  far  as  Stafford,  and  would  this 
year  be  carried  on  to  Warrington,  where  it  would 
join  the   existing  underground   line  between   Liver- 


pool and  Manchester.  A  section  of  the  line  north 
from  Preston  had  also  been  laid  for  a  distance  of 
about  30  miles,  and  from  Manchester  it  was  in  con- 
templation to  extend  the  underground  line  north- 
ward through  Leeds  to  Newcastle-on-Tvne.  The 
lowest  computation  of  the  cost  of  an  underground 
line  between  London  and  Glasgow  was  ijoo.'ooo. 


Birds  in  Flight  Struck  by  Lightning. 

Mr.  Leonard  Joseph,  in  a  recent  paper,  describes 
the  curious  effect  of  a  lightning  discharge  during  a 
thunderstorm  at  Zechliner,  Hiitte,  Germany.  Mr. 
Joseph  observed  during  the  storm  a  wild  goose,  which 
tell  through  the  air,  and,  with  a  thud,  buried  itself 
fairly  deep  in  the  sand.  On  the  abatement  of  the 
storm,  at  a  distance  of  about  a  mile  from  the  point 
at  which  the  bird  referred  to  was  picked  up,  an- 
other dead  wild  goose  was  found.  On  examination 
of  the  two  birds,  it  was  discovered  that  the  only 
wounds  upon  them  were  "a  narrow  but  direct  open- 
ing, about  three  centimeters  long,"  on  the  back  of 
the  neck  of  the  first-found  bird,  and  a  small  punc- 
ture "at  a  point  where  the  neck  joins  the  body"  on 
the  second  bird.  Excepting  in  the  immediate  neigh- 
borhood of  these  wounds,  the  bodies  and  feathers 
of  the  birds  were  uninjured.  During  the  storm  five 
flashes  of  lightning  only  were  observed.  Judged  by 
the  position  in  which  the  birds  were  found,  their 
flight  was  in  opposite  directions,  the  wounds  in  each 
instance  being  instantaneously  fatal. 


New  Chicago  Quarters  for  Postal  Com- 
pany. 

The  Postal  Telegraph-cable  Company  has  leased 
two  entire  floors  to  be  added  to  the  Rialto  building. 
Van  B'uren,  Sherman  and  La  Salle  streets,  Chicago, 
for  a  term  of  25  years,  from  May  i,  1905,  at  an 
annual  rental  of  $30,000.  The  name  of  tlie 'building 
IS  to  be  changed  to  "Postal  Telegraph  building," 
and  $250,000  is  to  be  expended  in  remodeling,  a 
feature  of  which  will  be  a  new  entrance  on  La  Salle 
street. 

In  addition  to  the  upper  stories,  the  company  will 
occupy  a  large  space  on  the  ground  floor,  where  the 
receiving  and  delivery  departments  will  be  located. 
The  exefiutive  offices  of  the  company  will  be  in  the 
eighth  story  of  the  building.     In  the  ninth  story  it 
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is  proposed  to  have  an  ideal  operating  room,  with 
double  height  of  ceiling,  in  order  to  get  good  light 
and  ample  ventilation,  making  the  work  of  the  op- 
erators easier  and  their  environments  much  more 
pleasant.  Particular  attention  will  be  given  to  the 
comfort  of  the  employes.  The  employes  now  have 
a  large  library,  but  this  will  be  much  enlarged. 
In  addition  to  this,  there  will  be  rest  rooms,  lunch 
room,  reading  room  and  class  rooms,  where  elec- 
tricity may  be  studied  by  the  operators.  The  re- 
construction of  the  building  will  be  commenced  just 
as  soon  as  it  is  possible  to  prepare  the  plans  and 
get  the  material  with   which  to  do  the  work. 

The  coinpany  will  abandon  its  present  operating 
rooms  on  the  thirteenth  floor  of  the  Stock  Ex- 
change building,  but  will  retain  the  business  ofiice 
at  the  corner  on  the  ground  floor.  The  Rialto  build- 
ing was  selected  because  it  obviated  maintaining 
a  special  office  for  Board  of  Trade  business,  as  1,56 
of  the  700  people  employed  by  the  company  in  Chi- 
cago are  engaged  in  Board  of  Trade  work. 


April  26,   1902 

Electric  Lighting  in  Massachusetts. 

The  Massachusetts  gas  and  electric-light  com- 
missioners have  issued  their  seventeenth  annual  re- 
port, covering  the  reports  of  the  various  companies 
for  the  year  ended  June  30,  igor.  On  December 
31.  1901,  the  board  had  supervision  of  23  companies 
supplying  gas  and  electric  lights,  75  companies  sup- 
plying only  electric  lights,  13  towns  and  cities  which 
own  electric-light  plants,  and  three  towns  and  cities 
owning   gas    and    electric-light    plants. 

The  report  reviews  the  various  changes  made  by 
the  electric-lighting  companies  in  the  state,  including 
the  consolidation  of  the  Boston  Electric  Light  Com- 
pany and  the  Edison  Electric  Illuminaling  Company 
•  of  Boston,  and  the  transfer  of  the  Suburban  Light 
and  Power  Company's  property  and  business  to  the 
Edison  company.  Since  July  i.  1901.  the  commis- 
sioners have  been  obliged,  by  law.  to  provide  for  the 
testing  of  electric  meters,  and  they  say:  "In  ar- 
ranging for  this  work  the  board  has  been  fortunate 
in  securing  the  ready  co-operation  of  the  authorities 
of  the  Massachusetts  Institute  of  Technolog\%  who 
have  placed  the  exceptional  facilities  of  that  insti- 
tution at  the  disposal  of  the  board,  without  expense, 
and  have  allowed  the  actual  work  of  inspection  to 
be  performed  by  a  member  of  the  regular  staff.'" 
The  board  requires  the  testing  of  all  meters  where 
installed  and  used  by  comparison  with  standard  in- 
struments, the  test  to  be  made  at  one -fifth,  one-halt 
and  full  loads,  ^\■^th  three  observations  at  each  load, 
at  least  one  revolution  of  disk  to  be  made  at  each 
observation,  the  actual  time  of  each  observation  to 
be  not  less  than  30  seconds.  The  fees  for  testing 
range  from  $1.50  for  a  meter  of  10  amperes  or  less 
to  $5  for  a  meter  of  more  than  300  and  not  more 
than  600  amperes.  The  report  says  that  this  work- 
requires  a  familiarity  with  electrical  theory  and  ap- 
paratus and  a  skill  which  must  be  liberally  com- 
oensated.  and  the  board  was  comT)elled  to  choose 
between  doing  it  at  a  loss  or  making  fees  so  high 
as  to  be  virtually  prohibitive.  The  applications  re- 
ceived during  1901  were  too  few  to  warrant  any 
general  deductions  of  importance.  The  board  ex- 
pended $7$  for  necessary  appliances  for  this  work 
and  contracted  for  measuring  apoaratus  to  cost 
about  $200.  The  inspection  cost  $40  and  the  fees 
received   from   applicants  amounted  to  $i6.^o. 

The  financial  operations  of  the  municipal  electric 
plants  in  the  state,  for  the  year  ended  June  30th, 
were  as  follows: 

igoo.  1901. 

Income Si  18,090       §133,094 

Expenses 182,894  205,875 

Loss S  64,804  S  72.781 

Interest  on  notes  and  bonds 36,904  39.024 

Depreciation 47.738  59.749 

Other  losses 218 

Total  expenditures S149.446        £171,772 

Gains  on  jobbing,  etc 1,083  3.5/2 

S148.363        Si68,200 

The  electric  property  owned  by  municipalities  was 
valued  at  $943,682  on  June  30,  1900,  and  $986.- 
S33  on  June  30,  1901.  The  cost  per  lamp  per 
year  to  the  different  municipalities  ranges  as 
follows:  For  i6-candIepower,  $7.45:  from  $9.25 
to  S41.59  for  25-candlepower :  $14.02  for  30-candle- 
power;  from  $13.56  to  $24.92  for  32-candlepower ; 
from  $42.35  to  $146.87  for  1,200-candlepower ;  $54.40 
for  i.6oo-candlepower,  and  from  $60.45  to  $111.58 
for  2.ooo-candlepower.  The  highest  price  for  1,200- 
candlepower    was    for    all-night    lighting. 

The  summary-  of  the  financial  operations  of  all 
electric-light  central  stations  owned  by  corporations 
in  the  state  for  the  year  ended  June  30th  shows : 

IQOO.  1901. 

Income 55.678,112        56,217,805 

Expenses '. 3.545.233  3.922.403 

Apparent  net  profit $2,132,879        $2,295,402 

Gas  companies'  profits 268,596  342,056 

Electric  light  companies  profits $1,864,283        $1,953,346 

Income  from  rents,  jotibing,  etc 415,441  356,302 

Total $2,279,724  $2,309,648 

Interest $    297,201  $    314,512 

Dividends 724,109  1,006,351 

Depreciation 676.621  202,246 

Sundries 319.318  464,757 

Total  charges  $2,017,249       $1,987,866 

Surplus 262,475  321,782 

The  total  assets  of  the  electric-light  companies  of 
Massachusetts  on  June  30,  1901,  were  $23,268,473. 
The  Boston  companies  were  assessed  by  the  local 
authorities  at  $7,573,800  and  paid  taxes  amounting 
to  $162,637. 

The  following  table  shows  the  number  of  electric 
lights  of  various  candlepowers  which  represent  the 
electric-lighting  capacity  of  all  the  companies  June 
30,  189S,  1899,   1900  and  1901 : 

1898.   1899.   1900.   1901. 

10  candlepower 600  600  600  600 

15  candlepower 836  S36  836         

16  candlepower 500.500  668.456  742,476  759,221 

20  candlepower 800  800  800  8co 

4,000  candlepower 6  6  6  6 

2,000  candlepower 13.529  17,141  16.356  16,511 

1,200  candlepower 14.450  13,984  14.644  12.936 

z,6oo  candlepower 160  i6a  160  160 

1,500  candlepower 35  35  —          

800  candlepower 70  70  140  140 
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New  York  Notes. 

New  York,  April  19. — The  facts  in  relation  to  the 
light  on  the  Liberty  Statue  on  Bedloe's  Island  seem 
to  be  misunderstood.  The  lack  of  a  specific  ap- 
propriation by  Congress  has  the  effect  that  the 
statue  is  no  longer  an  official  lighthouse,  supported 
by  the  government.  However,  Secretary  Root  of 
the  War  Department  has  made  arrangements  to 
maintain  the  light  under  the  charge  of  his  depart- 
ment. The  electrical  apparatus  belonging  to  the 
lighthouse  establishment  and  used  by  it  in  lighting 
the  statue  will  be  employed  for  that  purpose.  This 
action  is  the  result  of  a  personal  conference  with 
the  secretary  of  the  treasury  and  was  taken  with 
the  approval  of  the  president. 

The  Atlantic  Transport  liner  Minneapolis  that 
arrived  yesterday  from  London  has  been  fitted  with 
the  Marconi  wireless-telegraphic  apparatus.  She  is 
the  second  steamship  of  the  line  to  be  fitted  out 
with  Marconi's  invention.  Purser  Wills  said  the 
steamship  was  in  communication  with  Nantucket, 
the  Lizard,   and  the  steamship   Philadelphia. 

Frank  M.  Brooks  of  New  York  and  others  of 
Brooklyn  have  incorporated  the  Matchless  Manu- 
facturing Company  of  Manhattan.  The  capital 
stock  of  the  company  is  $10,000,  and  it  will  pro- 
duce gas  and  electric  fixtures. 

After  deliberating  30  minutes  a  jury  in  the  Su- 
preme Court  at  White  Plains  rendered  a  verdict  of 
$60,000  damages  against  the  New  York  Central  Rail- 
road Company  yesterday  in  favor  of  Mrs.  Lottie  G. 
Dimon,  the  widow  of  Henry  G.  Dimon,  who  was 
killed  in  the  Park  Avenue  tunnel  disaster  last  Jan- 
uary. This  is  said  to  be  the  largest  amount  ever 
awarded  in  this  state  in  a  damage  suit  growing  out 
of  the  loss  of  life  in  a  railway  accident.  If  this 
verdict  is  any  criterion  of  what  will  be  awarded 
to  the  heirs  of  the  other  16  persons  who  met  death 
in  the  tunnel,  it  foreshadow-s  that  the  accident  will 
cost  the  New  York  Central  $1,020,000  in  death 
claims   alone. 

The  Times  of  this  morning  says  that  Granville 
T.  Woods,  a  negro,  and  a  well-known  inventor,  has 
engaged  lawyers  to  maintain  his  rights  secured  by 
patents  on  devices  to  control  electrically  the  running 
of  cars  on  the  Manhattan  railway  system.  His 
claim  affects  the  General  Electric  Company,  whose 
"train-control"  device  is  used  on  the  cars  of  the 
electric  trains  on  Second  and  Third  avenues,  and 
the  Sprague  Electric  Company's  "multiple-unit"  de- 
vice. Woods'  la^vyers  say  that  his  claim  to  priority 
of  invention  is  unassailable.  -The  inventor  is  40 
years  old,  and  a  skilled  mechanic,  and  has  worked 
as  a  locomotive  engineer.  Of  late  years  he  has 
acquired  distinction  as  an  inventor,  mainly  in  elec- 
trical devices.  He  worked  out  the  problem  of  the 
control  of  motor  cars  in  1S96,  he  asserts,  and  took 
tlie  precaution  to  protect  his  discovery  by  a  caveat. 
Recently  he  received  patents  for  the  electrical  con- 
troller system,  which  he  says  is  that  of  the  General 
Electric  Company  on  the  Manhattan  cars,  and  sub- 
stantially that  of  the  Sprague  Electric  Company. 
Woods  A^alues  his  patents  at  $50,000.  He  is  en- 
deavoring to  effect  a  settlement  with  the  General 
Electric  and  Sprague  companies.  If  he  fails,  he 
will  institute  proceedings  for  infringement. 

The  Long  Island  Railroad  Company  is  making 
preparations  for  an  important  change  in  its  motive 
power  from  steam  to  electricity  next  year  on  that 
portion  of  its  line  between  Rockaway  Beach,  Far 
Rockaway,  Valley  Stream,  Hempstead  and  Mineola. 
Work  has  been  commenced  on  a  big  power  house 
at  Hammill's.  A  station  will  also  be  installed  prob- 
ably at  Mineola.  High  voltage  will  be  used,  en- 
abling the  transmision  of  the  current  a  long  distance 
with   little   loss. 

Within  a  few  weeks  the  work  of  fitting  up  a  cen- 
tral power  house  for  the  rapid-transit  subway  will 
be  going  on  about  as  rapidly  as  the  making  of  the 
tunnel  itself.  The  construction  company  is  nearly 
ready  to  get  into  its  working  quarters  between 
Tenth  and  Eleventh  Avenues  and  Fifty-eighth  and 
Fifty-ninth  Streets.  Generators  are  being  built,  and 
engines  have  been  ordered  from  Milwaukee. 

M.  L.  G. 


New  England  News. 


A  bill  has  been  introduced  in  Congress  granting 
to  the  Haw'aiian  Tramw^ays  Company  the  right  to 
operate  its  street  railway  on  such  highways  and 
public  roads  and  streets  as  are  at  the  date  of  the 
passage  of  the  bill  occupied  by  its  tracks,  by  the 
use  of  electric  power,  either  by  overhead  or  under- 
ground wires. 


Boston,  April  19. — Col.  William  A.  Gaston,  chair- 
man of  the  board  of  directors  of  the  Boston  Ele- 
vated Railway  Company,  is  again  to  be  a  candidate 
for  the  Democratic  gubernatorial  nom.ination,  next 
fall. 

The  Foxboro,  Mass.,  property  of  the  Van  Choate 
Electric  Company  was  sold  at  auction  at  the  United 
States  District  Court  room  on  April  14th.  It  was 
sold  to  the  Attleboro  Savings  Bank  for  $58,000. 
The  sale  was  under  a  decree  of  Judge  Colt  of  the 
United  States  Circuit  Court,  in  connection  with  a 
bill  in  equity  brought  by  Walter  L.  Clark  of  New 
York.  Bidding  began  at  $35,000.  offered  by  the 
bank.  O'Connor  Brothers  and  Philip  Broomfield 
&  Co..  dealers  in  old  metals,  combined  to  bid 
against  the  bank,  and  Arthur  E.  Kilham  made  one 
bid — $41,000.  The  opponents  to  the  bank  stopped 
bidding  at  $57,100.  A.  P.  French  asked  permission 
to  read  a  statement  from  Mr.  Van  Choate.  but 
was  refused,  the  auctioneer  stating  that  Mr.  Van 
Choate  was  of  no  more  importance  than  anyone 
else.  The  statement  intimated  that  the  writer  had 
heavy  valid  claims  against  the  property  and  the 
buyer  could  not  get  a  clear  title.  The  property 
consists  of  10  acres  of  land  and  12  buildings.    The 
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two  main  buildings  are  60  by  2io  feet  and  four 
stories  high.  They  contain  100.000  square  feet  of 
floor  space.  The  sale  also  included  boilers  and  en- 
gines of  500  and  700  horsepower  and  various  ma- 
chinery and  apparatus.  The  value  of  the  property 
approximates  $300,000,  and  the  deputy  marshal  says 
It  is  clear  of  all  encumbrances  excepting  back  taxes. 
The  Attleboro  Bank  has  a  claim  of  $50,000  against 
the  property. 

Grenville  Temple  Winthrop  Braman,  a  prime 
mover  in  the  consolidation  of  street-car  companies 
that  resulted  in  the  West  End  Street  Railway  Com- 
pany, died  on  April  nth.  He  was  a  director  of 
the  \Vest  End  Company  for  many  years.  He  was 
born  in  Boston  on  July  26,  1832,  and  was  interested 
in  real-estate  development  during  most  of  his  busi- 
ness career.  For  some  years  he  was  treasurer  of 
the  Boston  Water  Power  Company.  He  had 
served  in  both  branches  of  the  Boston  city  gov- 
ernment.    He  was  a  prominent   Mason. 

Ex-Attorney-general  Pillsbury  has  appeared  be- 
fore the  legislative  committee  on  metropolitan  af- 
fairs and  presented  the  Boston  Elevated  Railway 
Company's  position  in  regard  to  the  proposed  Wash- 
ington Street  subway.  He  said  that  the  increase  of 
the  transfer  system,  of  traffic,  and  of  operating  ex- 
penses had  resulted  in  a  decrease  of  the  net  "earn- 
ings of  the  company,  and  that  the  company  could 
not  continue  to  extend  a  transportation  system 
which  is  largely  free  and  pay  increased  tolls".  He 
said  that  the  Board  of  Trade  subway  bill  was  im- 
practicable. He  contended  that  there  was  no  im- 
mediate need  for  the  removal  of  the  surface  tracks 
on  Washington  Street.  He  stated  that  if  the  com- 
pany could  not  get  a  permanent  tenure  of  a  new 
subway,  it  might  be  obliged  to  build  on  some  of  its 
elevated  locations  in  the  city,  though  it  preferred 
not  to  do  so  on  account  of  the  expense  and  the  in- 
jury to  real  estate.  He  declared  that  the  company 
was  paying  $320,000  more  per  year  in  taxes  than 
in  dividends ;  that  the  fixed  charges  had  increased 
$1,895,984,  or  215.4  per  cent.,  in  the  last  four  years; 
that  traffic  was  increasing  in  nearly  twice  the  ratio 
of  net  earnings ;  that  the  companv  had  put  into 
construction  $2,500,000  more  than  its  original  capi- 
tal and  is  under  a  legal  requirement  to  build  an 
elevated  road  to  Cambridge  which  will  cost  $4,000,- 
000:  that  it  needs  $10,000,000  more  capital,  the 
acquisition  of  which  would  possibly  cause  a  reduc- 
tion of  the  dividend  rate,  which  had  never  exceeded 
5%  per  cent.  In  addition,  there  was  a  demand  for 
improvements  of  all  sorts,  and  542  pending  suits 
for  property  damages.  Mr.  Pillsbury  said  that 
further  burdens  would  jeopard  the  financial  suc- 
cess of  the  company.  He  said  that  if  the  city  should 
biiild  a  subway  and  lease  it  to  another  company,  it 
would  be  a  public  misfortune,  as  most  of  the  pas- 
sengers using  it  would  be  compelled  to  pay  two 
fares.  Representatives  of  the  owners  of  office  build- 
ings on  Washington  Street  said  that  the  buildings 
had  been  injured  by  the  jar  from  the  Tremont 
Street  subway,  situated  two  blocks  away,  and  they 
objected  to  further  subway  legislation  at  present. 
Louis  D.  Brandeis  replied  to  Mr.  Pillsburi'.  He 
called  attention  to  the  good  standing  of  the  Boston 
elevated  securities  in  the  stock  market,  and  said 
that  the  company  had  been  able  to  stand  an  annual 
charge  of  $600,000  in  dividends  in  spite  of  the 
facilities  it  had  been  giving  up. 

The  Housatonic  Company  is  to  install  an  electric 
power  plant  in  its  mills  at  New  Haven,  Conn. 

The  General  Electric  Company  has  purchased 
100.000  feet  of  land  adjoining  one  of  its  factories 
in  Lynn.  Mass..  and  will  build  a  structure  three 
stories  high,  80  by  250  feet,  in  which  it  will  manu- 
facture meters  and  other  instruments.  This  will 
cause  an  increase  of  2,000  in  its  force  of  employes. 
The  company  will  also  make  additions  to  its  river 
works.     Its  weekly  pay  roll  will  be  $50,000. 

The  Massachusetts  Legislature  has  passed  the 
resolution  providing  for  an  investigation  of  the 
merits  of  fenders  now  used  by  electric  railway 
companies.  The  matter  is  thus  referred  to  the 
railroad  commissioners. 

The  patronage  on  the  electric  car  line  between 
Hartford  and  Springfield  has  exceeded  expectations, 
and  the  company  will  soon  begin  to  run  cars  every 
half  hour  instead  of  every  hour,  as  at  present.  The 
competitive  effect  on  the  parallel  steam  railroad  has 
not  been  serious  so  far,  its  business  being  princi- 
pally new. 

The  Stamford  Street  Railway  Company,  owned 
by  the  New  York,  New  Haven  and  Hartford  Rail- 
road Company,  has  petitioned  the  Stamford,  Conn., 
selectmen  for  a  location  to  the  western  boundary 
of  the  town,  where  it  will  connect  with  the  Green- 
wich and  Portchester  Company,  making  a  con- 
tinuous electrical  line  between  Stamford  and  New 
York. 

About  50  members  of  the  Massachusetts  Street 
Railway  Association  dined  at  Young's  Hotel,  this 
city,  one  night  last  week.  George  B.  Francis,  chief 
engineer  of  the  Rhode  Island  Suburban  Street  Rail- 
way Company,  delivered  an  address  on  "Improve- 
ments in  Street  Railway  Construction." 

The  Lundin  Electric  and  Machine  Company  has 
filed  articles  of  incorporation  with  the  Connecticut 
Secretary  of  State.  New  Haven  capital  is  inter- 
ested in  the  company,  which  was  organized  last 
year  and  which  is  to  manufacture  electrical  ap- 
pliances in  Boston.  Its  capital  is  $20,000.  and  it  is 
held  bv  E.  Henry  Barnes,  Baj-ard  Barnes,  and  Sid- 
ney Hosmer  of  New  Haven  and  Emil  Q.  Lundin 
of  Boston. 
The  Salem  Electric  Lighting  Company  has  voted 
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to  increase  its  capital  stock  $100,000,  the  proceeds 
to  be  used  for  increasing  its  plant  and  providing 
new  machinerj'. 

Engineers  are  about  to  begin  surveying  the  Con- 
necticut section  of  the  proposed  Hartford  and 
Worcester  electric  railroad,  between  Stafford 
Springs  and  Rockville.  B. 

Canadian  Intelligence. 

Toronto,  Ont..  April  19.— The  Ottawa  Street  Rail- 
way Companv  will  expend  $20,000  on  the  new  Bank 
street  line  aiid  the  city  $7,000  on  making  the  road. 
.  he  citv  engineer  has  presented  offers  to  the  com- 
pany of  $53.70  per  ton  for  six-inch,  72-pound  rails 
from  the  Lorain  (Ohio)  Steel  Company,  and  $39.80 
from  Arthur  Koppell  of  New  York,  and  local  offers 
were  made  for  cedar  ties  at  39  cents,  and  hemlock 
at  30  cents.  ... 

The  Toronto  Street  Railway  Company  is  this  year 
branching  out  considerably  in  the  "show"  business, 
and  the  citizens  are  promised  all  kinds  of  amuse- 
ments in  and  around  the  city  during  the  warm 
evenings.  Munro  Park  is  to  be  opened,  and  ar- 
rangements have  been  made  for  a  line  of  attractions, 
including  a  companv  which  will  produce  a  series 
of  light  operas.  The  company  will  also  utilize  the 
baseball  grounds  this  summer,  where  the  larger  of 
the  attractions  will  be  presented.  The  receipts  of 
the  companv  for  the  last  six  years  show  an  increase 
of  about  100  per  cent.  For  instance,  the  receipts  for 
the  month  of  March,  1896.  were  $74409.  and  for 
March,  1902,  they  were  $141,765. 

The  Southwestern  Traction  Company  has  secured 
the  ri-'ht  to  operate  an  electric  railway  through  the 
township  of  Westminster  for  50  years,  and  is  ex- 
empt from  taxation.  A  line  will  be  built  from  Lon- 
don to  Delaware,  and  later  through  to  Glencoe. 

\n  electric  railwav,  about  11  miles  long,  is  to  be 
built  to  connect  the  town  of  Rosseau,  Ont..  with 
Maple  Lake  station.  ,   ^    c  u     u     r 

The  Tvee  Copper  Company  of  Lorheld,  a  L., 
erives  notice  of  its  intention  to  build  a  tramway  from 
a  point  on  its  lands,  situate  on  Mount  Sicker,  m  the 
Chemainus  district,  to  a  point  at  or  near  Stratford  s 
Crossing  on  the  line  of  the  Esquimalt  anl  Nanai- 
mo   railway. 

The  Montreal  Terminal  Street  Railway  Company 
is  making  application  to  the  City  Council  for  a  25- 
year  franchise  in  place  of  the  eight-year  franchise 
granted  it  a  few  weeks  ago.  H. 

Ottawa,  Ont.,  April  19.— Estimates  have  been 
a'iked  from  a  prominent  electrician  m  Ottawa  for  an 
ciectric  railway,  aljout  11  miles  long,  to  connect 
ManV  Lake  station,  on  the  Canada  Atlantic  railway, 
with  Port  Cock-burn  and  Rousseau.  Ont.  Two 
waterfalls  along  the  line  of  the  proposed  railway 
will  furnish  all  the  power  needed,  and  it  is  ex- 
pected that  work  upon  the  road  will  shortly  be 
commenced.  The  road  will  be  extended  to  Parry 
Sound,  eventually,  thus  making  an  electric  railway 
26  miles  long. 

The  Shawinigan  Falls  Electric  Railwav  Company 
is  preparing  to  extend  its  electric  lines  through  the 
town  of  Shawinigan  Falls,  Que.,  by  adding  several 
miles  of  railwav  to  its  present  line.  Two  years 
ago  for  a  considerable  distance  along  the  line  ot 
the  present  electric  road,  there  was  merely  a  portage 
road  used  by  sporting  parties  and  woodsmen,  and 
the  'whole  surrounding  country  was  a  trackless 
wilderness.  The  last  two  years  has  witnessed  the 
clearing  of  the  forests  and  the  establishment  of  an 
important,  growing  manufacturing  town  of  over 
5.000  inhabitants,  and  all  this  has  been  .lone  through 
the  utilization  of  the  power  from  the  falls. 

A  prominent  Canadian  railway  man  notes,  hv  the 
experience  of  several  large  roads  in  the  United 
States  that  a  capital  w^ay  to  increase  business  upon 
branch  lines  is  to  install  an  electric  plant  and  give 
what  may  be  called  a  continuous  service  all  day 
between  certain  points.  The  waterpower  all  over 
the  Dominion  is  so  abundant  that  the  initial  cost 
of  electric  installation  would  not  be  large,  and  the 
result,  in  the  case  of  nearly  all  the  branch  lines 
which  at  present  exist  in  Canada,  would  be  a 
greatly  increased  business,  which  would  gam  con- 
tinuou.sly. 

From  the  Buckeye  State. 

Columbus,  Ohio,  April  19.— It  is  stated  that  ne- 
gotiations are  under  way  for  the  transfer  of  the 
Worthington  electric  line  to  the  Columbus.  London 
and  Springfield  people,  who  are  building  a  line  from 
Columbus  to  Delaware  and  Marion.  They  desire 
to  complete  the  line  between  Columbus  and  Dela- 
ware by  July  4th,  and  the  acquisition  of  the  portion 
of  the  line  already  built  in  that  direction  would 
save   much   time.  ,  r>.  ^ 

Again  there  are  rumors  of  a  Cleveland  and  ritts- 
burg  line,  and  it  is  believed  that  Horace  E.  Andrews, 
president  of  the  Big  Consolidated  at  Cleveland,  is 
interested  in  the  plan.  Already  lines  have  been 
built  a  good  proportion  of  the  way,  and  a  new  com- 
pany would  likely  have  to  build  only  about  one-third 
of    the    track    between    the    tw^o    cities. 

A  companv  was  organized  at  Youngstown  a  few 
days  ago  by  H.  W.  Whipple,  George  H.  Penhale  and 
J  N.  Thompson  of  New  York,  and  H.  G.  Hamilton 
and  W.  H.  Park  of  Youngstown,  to  build  an  electric 
line  in'  Havana,  Cuba,  and  out  to  a  smaller  town 
nine  miles  distant.  They  consider  the  opportunities 
for  the  electric-railway  business  very  good  in  that 
city. 

The  Senate  has  passed  the  Archer  bill,  which  re- 


quires electric-railway  companies  to  make  annual 
reports  to  the  railroad  commissioner  and  also  assess 
$5,000  of  the  expenses  of  maintaining  that  depart- 
ment upon  them. 

The  Columbus  Railway  Company  has  increased  the 
wages  of  conductors  and  motormen,  with  the  in- 
tention of  bringing  the  average  wages  up  to  20 
cents  an  hour,  the  change  to  take  place  June  ist. 
Men  who  have  worked  less  than  six  months  will 
get  16  2-3  cents,  and  for  the  remainder  of  the  year 
they  will  get  17  cents  ;  after  that  they  get  18  cents 
and  a  dividend  on  their  wages,  which  will  make  it 
18.9  cents.  j\len  in  continuous  service  for  over  five 
years  will  be  given  a  suit  of  clothes  and  a  cap  each 
year,  which  will  make  their  wages  19.4  cents,  and 
men  who  have  served  over  10  years  will  receive 
two  suits,  making  their  wages  19.9  cents.  Swing 
runs  will  be  abolished,  and  the  day's  work  will 
likely  be  made  nine  or  10  hours,  but  the  men  will 
have  the  privilege  of  taking  out  extra  cars  if  they 
wish  to  bring  their  wages  up  higher. 

The  motormen  and  conductors  on  the  East  Liv- 
erpool and  Rock  Springs  electric  line  have  been 
granted  a  maximum  of  23  cents  an  hour.  They 
had  asked  but  22,  but  the  officers  were  willing  that 
they    should    have    more   than    they   had    asked. 

The  Columbus,  London  and  Springfield  Railway 
Company  has  filed  a  mortgage  of  $1,500,000  with  the 
Franklin  county  recorder,  covering  all  its  property. 
It  is  made  in  favor  of  the  Continental  Trust  Com- 
pany, to  secure  an  issue  of  20-year  five  per  cent,  gold 
bonds,  dated  October  i,  1900. 

Dr.  Washington  Gladden  has  introduced  an  ordi- 
nance in  the  Columbus  City  Council  which  provides 
for  an  issue  of  $175,000  in  bonds  for  the  purpose 
of   building   a   new    municipal   electric  light   plant. 

George  J.  Miller  of  Kenton  has  been  granted  a 
patent  on  a  storage  battery  which  is  said  to  have 
several  valuable  points.  He  has  also  invented  the 
machinery  for  the  manufacture  of  the  battery,  and  it 
is  said  a  company  is  being  organized  at  Belleton- 
taine. 

The  Carpenter  Electric  Light  and  Power  Com- 
pany of  Catlettsburg.  Ky.,  has  been  incorporated, 
with  $20,000  capital  stock,  in  West  Virginia,  by  D. 
H.   Carpenter,  H.   Darlington   and  others. 

The  Lake  Shore  Electric  Railway  Company  has 
received  a  new  car  that  is  said  to  be  the  fastest 
one  in  the  state.  It  is  50  feet  long,  and  is  fitted 
with  a  500-horsepower  motor.  The  car  was  tested 
from  Norwalk  to  Toledo,  and  is  said  to  have  dis- 
tanced   the    fast    passenger    trains. 

A  meeting  will  be  held  at  Hamilton  on  Mav  7th 
to  ratify  the  agreement  of  consolidation  of  the 
Southern  Ohio  Traction  Company,  the  Harnilton 
and  Lindenwald  Transit  Company,  the  Cincinnati 
and  Northwestern  railway  and  the  Miamisburg  and 
Germantown  Traction  Company.  The  new  company, 
will  be  called  the  Cincinnati,  Dayton  and  Toledo 
Railway  Company,  and  it  is  said  it  will  be  capital- 
ized at  $5,000,000. 

The  employes  of  the  Canton-Massilon  Railway 
Company  have  demanded  an  increase  of  wages  to 
22  cents  an  hour. 

The  city  solicitor  of  Davton  has  brought  suits 
again.st  the  Dayton,  Springfield  and  Urbana  Trac- 
tion Company  and  the  Dayton  and  Xenia  Transit 
Company,  to  compel  them  to  bond  the  rails  of  their 
tracks,  to  prevent  the  escape  of  the  electric  current 
to  the  water  mains. 

On  May  17th  a  special  election  will  be  held^  at 
Wellston.'to  vote  upon  the  proposition  of  issuing 
$15,000  in  bonds  for  the  improvement  of  the  light 
plant. 

Tlie  Cincinnati.  Newport  and  Covington  Street 
P.nilwav  Companv  has  in  contemplation  the  exten- 
sion of  its  Fort  Thomas  line  to  Cold  Springs,  Ky. 
It    is    probable    a    single-track   line    will    be   built. 

O.    M.   C. 


Information  from  Indiana. 

Indianapolis,  April  21. — A  transaction  has  iiist 
been  closed  that  seems  to  assure  the  completion 
this  vear  of  an  electric  railroad  from  Indianapolis 
to    Richmond.    Davton    and    Cincinnati. 

The  New  Albany  Citv  Council  has  granted  a  fran- 
chise to  the  Jeffersonville,  New  Albany  and  Sellers- 
burg  Rapid  Transit  Company  to  enter  the  city.  A 
bitter  fieht  was  made  against  the  franchise  by  the 
New  Albany  Street  Railway  Company.  The  new 
company  has  franchises  from  Jeffersonville  to  Scl- 
lersburg,  and  through  Floyd  and  Clark  counties. 
In  order  to  compete  with  suburban  trains  of  the 
Pennsylvania  Company  between  New  Albany  and 
Jeffersonville,  the   fare   is   not  to  exceed  five   cents. 

R.  G.  Kirkpatrick  &  Co.  of  Anderson  haye  been 
given  the  contract  to  construct  14  miles  of 
r.  F.  Smith's  interurban  line  between  Indianapolis 
and  Plainfield. 

Twenty-five  substantial  taxpayers  have  filed  injunc- 
tion proceedings  against  the  Noblesville  City  Council 
to  prevent  it  from  paying  back  to  the  Central  Trac- 
tion Company  the  $1,000  deposited  by  the  company 
as  a  guarantee  that  it  would  construct  an  electric 
railway  in  the  city.  The  company  sold  out  to  the 
Union'  Traction  Company  and  requested  the  council 
to  repeal  its  franchise,  which  it  did.  The  company 
wants  its  $T,ooo  back,  but  the  taxpayers  insist  that 
the  company  has  forfeited  the  money,  and  they  in- 
tend to  carry  the  case  to  the  Supreme  Court.  The 
companv  made  similar  deposits  at  Tipton  and  Ko- 
komo,  a'nd  the  money  is  being  retained  in  each  case. 
A  stick  of  dynamite  placed  on  the  rails  of  the 
interurban  line  west  of  Brazil,  on  the  14th,  exploded 


when  struck  and  the  car  was  thrown  off  the  track 
and  the  front  part  of  the  car  demolished.  The  mo- 
torman  and  several  passengers  were  not  seriously 
hurt,  but  badly  shaken  up  and  frightened.  Sym- 
pathizers of  the  street-railway  strikers  are  suspected. 
I'he  company  has  offered  $500  reward  for  the  con- 
viction of  anyone  who  commits  a  felony  against  its 
property  or  passengers. 

The  Lafayette  and  Indianapolis  Rapid  Transit 
Railway  Company  has  begun  condemnation  proceed- 
ings in  the  Boone  County  Court  to  get  a  light-of- 
way  along  the  north  side  of  the  Big  Four  tracks. 
This  route  has  been  surveyed  by  the  Indianapolis, 
Lebanon  and  Frankfort  Traction  Company,  and  steps 
had  already  been  taken  by  that  company  to  get  a 
private  right-of-way.  The  action  of  the  Lafayette 
company  complicates  matters. 

The  controversy  at  Logansport  as  to  the  occu- 
pancy of  High  street,  between  the  Logatlsport,  Roch- 
ester and  Northern  Traction  Company  and  Mr. 
Boyd,  representing  the  Wabash  Valley  Traction 
Company,  is  still  on.  Each  of  these  interests  has 
been  granted  a  right  to  the  use  of  High  Street. 
Both  of  these  factions  were  prepared  for  imme- 
diate and  vigorous  construction  of  tracks  on  Fifth 
and  High  Streets  and  kept  a  large  force  of  men, 
teams  and  material  on  the  ground,  ready  for  a  con- 
flict for  supremacy  the  moment  Judge  Baker  dis- 
solved the  injunction  previously  obtained  by  George 
J.  Marrott.  owner  of  the  local  system,  preventing 
the  immediate  and  actual  construction  in  any  street 
in  Logansport.  Mr.  McCulloch  says  that  neither  the 
Union  Traction  nor  the  Indianapolis  Northern  Trac- 
tion Company  nor  himself  has  any  interest  in  the 
possession  for  occupancy  for  railroad  purposes  of 
High  or  Fifth  Streets.  Judge  Baker  has  deferred 
action  until  May  ist.  It  is  said  that  no  greater 
excitement  has  been  witnessed  in  Logansport  since 
the  war.  Mr.  Boyd  represents  a  syndicate  that 
owns  a  number  of  valuable  interurban  plants  in  the 
East,  and  has  made  a  deal  with  Mr.  Marrott  for 
the  local  street-railway  property,  the  transfer  to  be 
made  May  ist.  It  is  the  common  belief  that  Mr. 
McCulloch  holds  the  key  to  the  situation,  and  it  is 
predicted  that  he  will  be  in  entire  control  within 
a  year.  Altogether,  it  is  the  greatest  railroad  mixup 
that  ever  occurred  in  the  state,  and  the  whole  mat- 
ter may  be  tied  up  and  the  improvements  delayed 
until  the  highest  court  of  the  land  acts. 

The  Vincennes  City  Council  has  passed  an  ordi- 
nance granting  a  30-year  franchise  to  J,  L.  Bayard 
and  others  to  operate  an  electric-light,  power  and 
heating  system,  and  the  right  to  consolidate  with 
any  concern  that  may  hereafter  put  in  a  plant.  The 
grant   was   made   over   the  veto   of   the   mayor. 

The  Seymour  Electric  Light  Company  was  or- 
ganized during  the  week  for  the  purpose  of  erecting 
and  maintaining  an  electric-light  plant  in  the  city 
of  Seymour.  The  capital  stock  is  $75,000.  John  H. 
Brown   is  president.  F. 

Northwestern  Notations. 

Minneapolis,  April  19. — It  has  been  reported  that 
the  Twin  Citv  Rapid  Transit  Company  has  secured 
the  flowage  rights  for  power  at  Taylors  Falls,  Minn. 
The  officials  of  the  company  deny  the  story,  and 
say  that  it  has  absolutely  no  foundation.  It  is  be- 
lieved that  some  company  is  arranging  to  utilize  the 
power   in   question,   however. 

Electricians  employed  on  the  Carnegie  Library 
building  at  Duluth,  Minn.,  have  struck  for  a 
raise  in  wages  from  $2.50  to  $3.  They  also  want 
grades  of  work — the  first  grade  to  be  paid  $3,  and 
the    second   $2.50. 

The  St.  Paul  Gas  Light  Company  has  granted 
the  following  wage  scale:  Electric-light  linemen, 
$70  a  month ;  foreman,  $75 ;  night  inspector.  $85 ; 
city  foreman.  $85;  men  in  charge  of  an  inside  job, 
$3  a  day;  linemen  paid  by  the  hour.  30%  cents; 
inside  wiremen,  31%  cents.  The  General  Electric 
Company  of  Minneapolis  has  granted  a  similar 
scale. 

Jamestown,  N.  D.,  has  voted  for  municipal  own- 
ership of  the  electric-light  and  water  plant. 

The  Seattle  (Wash.)  Electric  Company  is  pre- 
paring for  a  large  business  during  the  summer. 
.Additional  rolling  stock  is  ordered  and  new  tracks 
will  be  constructed.  A  loop  system  is  projected,  to 
connect  all  lines  and  to  operate  interurban  cars  on 
all  of  its  lines. 

It  is  probable  that  the  Twin  City  Rapid  Transit 
Companv  will  construct  a  line  from  Stillwater  to 
South    Stillwater,    Minn.,    this    summer. 

The  Minnesota  and  Iowa  Electric  Railway  Com- 
pany has  started  a  survey  for  the  projected  line 
from  Decorab,  Iowa,  north  to   Chatfield,  Jlinn. 

The  citv  of  Duluth  is  about  to  construct  the  tunnel 
which  will  permit  a  better  service  by  street  car  to 
West  Duluth,  and  it  is  expected  that  work  will  soon 
be  started  on  the  tunnel  and  shortly  thereafter  the 
street-railwav    company    will    improve    its    service. 

The  Highland  Canal  and  Power  Company  has 
been  granted  a  franchise  at  Duluth.  The  company 
will   he  incorporated  with   a   capital  of  $3,000,000. 

The  Iowa  Light  and  Heat  Company  seeks  a 
franchise  at  Clarksville,  Iowa.  The  proposition  will 
be  voted  on  May  zd. 

The  Davenport  and  Suburban  Railway  Company 
has  been  granted  admission  to  Davenport,  Iowa, 
for  its  proposed  interurban  line.  The  Davenport 
and  Western  had  an  application  before  the  council 
for  a  franchise  on  certain  streets.  When  the  present 
street-railway  company — the  Tri-city — was  granted 
the  use  of  certain  streets,  the  Davenport  and  West- 
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ern  promptly  withdrew  its  application  for  a  fran- 
chise, as  the  streets  thus  granted  were  among  the 
leading  ones  wanted   by  the  new  concern. 

The  receiver  has  sold  the  plant  of  the  Alliance 
(.Neb.)  Electric  Light  and  Power  Company  to  the 
First  National  Bank  of  that  city,  for  $1,500  over 
the  indebtedness  of  the  company.  The  new  owner 
will  proceed  to  overhaul  the  plant  and  install  new 
machinery  where  necessary'. 

The  La  Crosse  (Wis.)  Gas  and  Electric  Company 
is  installing  a  new  system  of  street  lighting,  using 
the  enclosed  arcs.  It  is  understood  the  company 
will  soon  abandon  the  old  Brush  power  house  and 
furnish    all    power   from   the   other   power    house. 

R. 


Beyond  the  Rockies. 

Salt  Lake  City,  April  iS. — Colonel  J.  B.  Frank 
of  Denver,  who  controls  the  electric-light  plant  at 
Alamosa,  Colo.,  has  decided  to  replace  the  old  elec- 
tric plant  by  a  new  one  of  double  the  capacity.  The 
projected  plant  will  be  of  sufficient  power  to  furnish 
1.500  incandescent  and  50  arc  lights. 

The  Bakersfield  Gas  and  Electric  Light  Company, 
whicli  has  heretofore  been  a  retail  dealer  in  gas 
and  electric  power,  has  sold  the  controlling  interest 
in  its  plant  to  the  Power  Development  Company, 
which  controls  the  power  and  electric-lighting  busi- 
ness  in   that  county. 

The  General  Electric  Company  has  completed  its 
contract  with  \\'.  S.  Stratton  for  the  supplying  of 
machinerj'  for  the  new  power  house  at  Colorado 
Springs. 

The  Chelan  (Wash.)  Transportation  and  Smelt- 
ing Company  has  decided  to  begin  work  on  the  elec- 
tric line  from  Chelan  to  the  Columbia  River. 

The  application  of  the  Snoqualmie  Falls  Power 
Company  to  supply  Fairhaven,  Wash.,  has  been 
granted  by  the  City  Council.  The  company  will  at 
once  construct   a   pole  line  to  that  place. 

The  new  electric-power  plant  of  the  Revenue  Tun- 
nel Mines  Company  at  Ouray,  Colo.,  which  has  been 
in  course  of  construction  for  the  last  three  months. 
Is  now  nearly  completed,  and  the  company  expects 
soon   to  begin   operating  the   new   machinery. 

Both  electric  and  steam-railroad  men  think  that 
the  prospective  meeting  between  E.  P.  Ripley  and 
'.  H.  Harriman,  as  soon  as  the  latter  arrives  in 
Southern  California,  will  have  an  important  bearing 
on  the  electrical-railway  future  of  that  country. 
It  is  suggested  that,  as  a  result  of  the  conference,  the 
Santa  Fe  and  Southern  Pacific  companies  may  corn- 
bine  to  enter  the  electric-transportation  field  in 
Southern  California,  with  Los  Angeles  as  the  mo.st 
important  point  in  the  system. 

The  Seattle  (\\'ash.)  Electric  Company  has  been 
granted  a  number  of  permits  to  lay  new  tracks  in 
the  city  limits.  Fifty  new  cars  have  arrived,  and 
will  at  once  be  equipped  and  put  on  their  respective 
lines. 

A  decision  of  the  Supreme  Court  of  Colorado  in 
favor  of  the  Postal  Telegraph  Company  will  allow 
it  to  construct  and  maintain  its  pole  lines  along 
the  right-of-way  of  the  Union  Pacific  across  the 
state.  This  decision  is  precisely  in  line  with  decisions 
of  other  states  upon  the  same  point. 

By  a  decision  of  the  Supreme  Court  of  Colorado, 
in  the  case  of  the  Denver  Power,  Light  and  Irriga- 
tion Company  against  the  Denver  and  Rio  Grande 
and  Colorado  and  Southern  Railroad  companies,  it 
is  held  that  a  railroad  cannot  hold  tracts  of  land 
unless  the  land  is  actually  put  to  railroad  use.  This 
will  prevent  the  projected  Southern  Railroad  Com- 
pany from  building  its  short  line  to  Cripple  Creek. 
It  is  thought  the  Power  Company  will  build  an  elec- 
tric line  now  that  it  has  been  awarded  the  decision 
by  the  court, 

.■\t  a  council  meeting  at  Centralia,  Wash.,  C.  H. 
Baker  and  the  Snoqualmie  Falls  Power  Company 
were  granted  a  50-year  franchise  to  supply  electric 
light,  heat  and  power  in  that  city.  C. 

On  the  Pacific  Slope. 

San  Francisco,  April  17. — ^Albert  L.  New,  vice- 
president  and  general  manager  of  the  Pacific  and 
Continental  Wireless  Telephone  and  Telegraph  Com- 
pany of  Denver,  arrived  at  Los  Angeles.  Cal.,  on 
April  4th.  for  the  purpose  of  establishing  a  wireless- 
telegraph  system  betw-een  Los  Angeles  and  Catalina 
Island.  The  system  installed  will  be  based  on  the 
Dolbear-Poppoff-Shoemaker  patents,  and  it  jvill  be 
in  operation  in  the  early  part  of  May,  it  is  said. 
Speaking  of  the  intentions  of  the  company,  Mr.  New 
said;  '^Ve  will  follow  up  this  work  by  establishing 
lines  betw-een  San  Diego  and  Los  Angeles,  and  Los 
Angeles  and  San  Francisco.  From  San  Francisco 
we  will  work  up  the  coast  to  Alaska." 

Recently  the  employing  electricians  of  Seattle, 
Wash.,  precipitated  a  long-threatened  strike  of  elec- 
trical w-orkers  by  issuing  a  notice  to  their  employes 
that  after  April  ist  no  man  would  be  employed 
who  did  not  agree  that  he  would  work  on  any  and 
all  jobs  to  which  he  was  sent.  The  members  of 
the  Electrical  Workers'  Union  refused  to  accept 
this  condition,  and  about  no  men  were  therefore 
locked  out.  Electrical  employers  claim  that  they 
have  experienced  no  serious  difficulty  in  securing  all 
the  men  they  desire,  while  the  members  of  the  union 
claim  that  all  the  locked-out  men  have  found  work 
elsewhere. 

The  directors  of  the  Oakland  Transit  Company, 
the  corporation  ow-ning  or  controlling  all  the  street 
railroads  of  Oakland.   Berkeley  and   Alameda,   Cal., 


have  called  a  stockholders'  meeting  to  be  held  on 
June  loth,  for  the  purpose  of  considering  a  propo- 
sition to  create  a  bonded  indebtedness  aggregating 
$6,500,000.  If  the  proposed  bonds  are  issued,  $3,500,- 
000  worth  will  be  used  to  retire  old  bond  issues. 
The  remaining  $3,000,000  will  be  devoted  to  ex- 
tensions, reconstructions  of  the  older  parts  of  the 
system  and  improvements  to  be  made  in  the  equip- 
ment. All  the  lines  of  the  company  will  be  made 
standard  gauge.  This  will  necessitate  a  complete 
change  in  the  rolling  stock  of  many  of  the  older 
lines.  Uniform  types  of  cars  will  be  built  for  all  the 
lines,  and  the  shops  of  the  company  will  be  en- 
larged and  fitted  with  more  complete  equipment. 
At  the  present  time  the  Mountain  View  line  is  be- 
ing reconstructed,  and  several  important  extensions 
are  being  made  in  Berkeley. 

The  stockholders  of  the  United  Railroads  of  San 
Francisco  elected  the  following-named  directors  at 
the  meeting  held  last  week:  J.  M.  Duane  and  Ar- 
thur Holland  of  New  York;  Charles  Holbrook,  I.  W- 
Hellman,  Joseph  F.  Tobin,  Stephen  Williamson  and 
Thomas  Borel  of  San  Francisco.  A  meeting  is  to  be 
held  in  this  city  on  June  5th,  to  authorize  the  issue 
of  $20,000,000  in  bonds.  This  company  will  devote 
$1,600,000  for  the  betterment  and  improvement  of 
the   newly  acquired   roads. 

On  April  7th  the  Pacific  Electric  Railway  Company 
of  Los  Angeles,  Cal.,  sold  $r,ooo,ooo  of  its  new  issue 
of  bonds  to  Los  Angeles  capitalists  at  107,  less  three 
months'  interest,  as  the  bonds  do  not  bear  interest 
until  after  July  ist.  The  company  will  issue  addi- 
tional bonds  for  purposes  of  new  construction  to 
tlie  amount  of  $2,500,000. 

F.  J.  Thomas,  president  of  the  Arizona  Power 
Company,  w^hich  is  preparing  to  construct  a  power 
plant  at  Fossil  Creek,  near  Prescofct,  Ariz.,  arrived 
in  Los  Angeles,  Cal.,  from  Arizona  a  few  days  ago. 
He  says  the  company  will  at  once  construct  a  2,000- 
horsepower  plant  on  Fossil  Creek  and  that  the  chief 
mission  of  the  company  will  be  to  sell  power  to  the 
mining  companies  operating  around  Prescott.       A. 


and  is  composed  of  leaders  among  the  public- 
spirited  citizens  of  Chicago.  Its  presidency  is  a 
position  of  much  honor,  and  Mr.  Sunny's  electrical 
friends  are  extending  their  congratulations. 


PERSONAL. 


C.  T.  Wilkinson  has  been  made  superintendent  of 
the  Brockville   (Ont.)   Light  and  Power  Department. 

F.  J.  Scherrer,  private  secretary  to  R.  C.  Clowry, 
president  and  general  manager  of  the  Western  Union 
Telegraph  Company,  has  removed  from  Chicago  to 
New  York. 

R.  T.  Paine,  2d.,  member  of  the  executive  com- 
mittee of  the  General  Electric  Company,  has  been 
elected  general  manager  of  the  United  Electric  Se- 
curities  Company. 

Colonel  Allan  C.  Bakewell,  general  manager  of 
the  Sprague  Electric  Company,  has  recently  been 
elected  second  vice-president  of  the  Pennsylvania 
Society  of  New  York. 

M.  J.  Kennedy,  superintendent  of  the  Montreal 
street  railway,  who  has  been  in  ill  health  for  some 
time  past,  sailed  for  Europe  with  his  wife  and  son 
on   April    12th,   to   remain   several   months. 

Mr.  Francis  W.  Parker,  a  patent  lawyer  well 
known  to  the  electrical  fraternity  of  Chicago,  is  a 
candidate  for  the  Republican  nomination  for  the 
state  senatorship  in  the  Fifth  Senatorial  District  of 
Illinois. 

Mr.  Bienvenu,  chief  engineer  of  the  Paris  Metro- 
politan underground  railway,  is  about  to  visit  the 
United  Stater'  to  study  various  phases  of  American 
street-railway  operation.  M.  Kienvenu  is  quoted 
as  saying  that  he  believes  the  best  solution  of  trac- 
tion difficulties  is  to  be  found  in  New  York  and 
Chicago. 

Ward  S.  Arnold  has  accepted  a  position  with  the 
Stanley  Electric  Manufacturing  Company  as  sales 
engineer  of  its  Chicago  office,  beginning  May  1st. 
Mr.  Arnold  has  been  for  some  years  connected  with 
the  General  Electric  Company,  and  is  well  known 
in  the  electrical  trade.  He  has  a  host  of  friends 
throughout  the  West,  who  will  be  interested  in  learn- 
ing  of   this   change. 

George  Senf,  the  oldest  active  telegrapher  on  the 
Pacific  coast,  died  in  San  Francisco,  Cal.,  on  April 
3d,  aged  75  years.  Up  to  two  years  ago  Mr.  Senf 
was  manager  of  the  Western  Union  office  at  Sact;a- 
mento.  Mr.  Senf  was  manager  at  Virginia  City 
during  the  Comstock  mining  excitement,  and  was  the 
only  operator  in  San  Francisco,  from  August,  1854, 
until  October,  1855.  He  received  the  first  president's 
message  ever  sent  by  telegraph  to  the  coast,  on 
December  2,   1S62. 

Mr.  John  B.  O'Hara,  formerly  managing  editor 
of  the  Western  Electrician  and  more  recently  con- 
nected with  the  New  York  office  of  the  Westing- 
house  Companies'  Publishing  Department,  has  ac- 
cepted the  position  of  associate  editor  of  the  Street 
Railway  Journal,  and  will  be  connected  with  the 
main  office  of  that  paper  in  New  York.  Mr.  O'Hara's 
ability  as  a  technical  journalist  is  well  known,  and 
his  friends  throughout  the  West,  of  whom  there 
are  many,  will  extend  their  most  cordial  wishes  for 
his   success    in   his    new   connection. 

Mr.  Bernard  E.  Sunny,  who  takes  a  warm  in- 
terest in  all  movements  for  the  advancement  of  the 
community,  has  been  elected  president  of  the  Civic 
Federation  of  Chicago — an  organization  that  has  for 
its  object,  particularly,  the  modernizing  of  the  anti- 
quated charter  and  laws  by  which  the  city  is  gov- 
erned.   The  society  has  been  in  existence  nine  years 


ELECTRIC  LIGHTING. 

A  company  with  a  capital  stock  of  $50,000  is  ar- 
ranging to  construct  an  electric  plant  and  waterivorks 
at    Bellington,  W.  Va. 

The  Marion  (Ala.)  Electric  Light  and  Power 
Company  has  been  incorporated,  with  $to,ooo  capital 
stock,   and   W.   H.   England  as  president. 

Waldo  F.  Tobey,  George  C.  Madison  and  others 
have  incorporated  the  United  Water  and  Light  Com- 
pany of  Chicago  to  erect  and  operate  light,  heat  and 
power  plants. 

The  Evansville  (Ind.)  Gas  and  Electric  Light 
Company  has  passed  into  the  hands  of  the  brokerage 
firm  of  Farson,  Leach  &  Co.  of  Chicago.  It  is  not 
known  for  whom  the  plant  was  bought. 

Thomas  W.  Crouch  and  others  have  purchased  the 
St.  Charies  (Mo.)  electric  plant,  which  supplies  both 
light  and  power,  for  $100,000.  It  is  the  intention 
of  the  new  owners  to  enlarge  the  plant  considera- 
bly, and  to  widen  the  scope  of  its  operations  and 
importance. 

Fifty-one  per  cent,  of  the  stock  of  the  Memphis 
Lip-ht  and  Power  Company  has  been  sold  to  An- 
lliony  Brady  of  New  York  and  C.  K.  G.  Billings 
of  Chicago  by  S.  T.  Carnes,  president  of  the  com- 
pany. General  Carnes  is  an  ex-president  of  the 
National  Electric  Light  Association,  and  both  he 
and  his  company  are  well  known  to  electrical  men 
throughout  the  country. 


ELECTRIC  RAILWAYS. 

The  Graham,  Burlington  and  River  Falls  Street 
Railway  Company  of  Burlington,  N.  C,  has  been 
incorporated. 

'1  he  Kansas  City  and  Lexington  Electric  Railway 
Company  of  Lexington,  Mo.,  has  been  incorporated, 
with  $500,000  capital  stock. 

The  Irondale  Electric  Light,  Heat  and  Power  Com- 
pany of  Bloomsburg,  Pa.,  is  reported  incorporated, 
with  a  capital  stock  of  $45,000. 

ihe  Spartanburg  Electrical  Railway  Company  of 
Spartanburg,  S.  C,  will  begin  at  once  the  construc- 
tion of  three  miles  of  additional  track. 

The  Shiloh  Battlefield  Interurban  Railway  Com- 
pany of  Hardin  County,  Tenn.,  has  been  incorpo- 
rated, with  $50,000  capital  stock,  by  J.  S.  Holland 
and  others. 

A  rear-end  collision  occurred  on  the  Chicago  and 
Joliet  electric  line  on  April  17th,  at  Fraction  Run, 
two  miles  north  of  Joliet,  resulting  in  rather  serious 
injuries  to  three  persons. 

The  Steubenville  and  Toronto  Railway  Company 
of  Steubenville,  Ohio,  has  been  incorporated,  with 
a  capital  stock  of  $100,000,  by  James  W.  Gill,  Frank 
N.  Kondolf  and  others,  to  build  and  operate  an  elec- 
tric railway  connecting  Steubenville  with  Empire, 
via   Toronto. 

The  Brockton,  Attleboro  and  Taunton  (Mass.) 
Street  Railway  Company  is  stated  to  have  been  or- 
ganized with  a  capital  of  $200,000,  to  construct  an 
electric  railway  to  connect  Attleboro  and  Brock-ton. 
Daniel  Coolidge  of  Lorain,  Ohio,  L.  K.  Wilbur  of 
Easton,  Mass.,  and  D.  K.  Carpenter  of  Brockton  are 
directors. 

A  deal  is  said  to  be  on  between  the  Illinois  Central 
Railroad  Company  and  the  Williamson  County  (III.) 
Coal  Belt  electric  road  for  the  purchase  of  the  latter. 
The  road  is  built  of  heavy  steel,  and,  if  sold,  will 
Ije  abandoned  as  a  street-car  line,  and  instead  will 
give  a  suburban  service  between  Mariona,  Herrin, 
Carterville    and    Spillertown,    111. 

The  city  of  St.  Paul,  Minn.,  has  begun  an  action 
against  the  Twin  City  Rapid  Transit  Company  for 
damages  by  alleged  electrolysis  of  water  mains, 
demanding  $500,000  and  also  an  injunction  against 
the  further  use  of  the  present  system  of  return  cur- 
rents and  a  demand  for  an  insulated  wire  to  take 
currents  back  to  the  power  house. 

The  Topeka,  Lawrence  and  Kansas  City  Electric 
Railway  Company  has  been  granted  a  territorial 
charter  in  Oklahoma  for  20  years.  The  capital  stock 
is  placed  at  $2,000,000  and  the  purpose  is  to  establish 
an  electric-railway  line  between  Topeka,  Kan.,  and 
Kansas  City,  Mo.,  via  Lawrence,  Kan.,  the  estimated 
length  being  75  miles.  The  principal  places  of  busi- 
ness are  Lawrence,  Kan.,  and  Oklahoma  City,  Okla. 

President  Jennings  of  the  Oneonta,  Cooperstowm 
and  Richfield  Springs  railway,  now  operating  a 
trolley  road  from  Oneonta,  N.  Y.,  to  Cooperstown. 
and  constructing  an  extension  to  Richfield  Springs, 
reports  that  the  board  of  directors  has  decided  to 
extend  the  road  to  Mohawk,  and  will  complete  it 
not  later  than  October  1st.  This  will  give  Oneonta 
a  direct  connection  with  the  New  York  Central 
railroad. 

.About  3,000  street-car  men  in  San  Francisco  have 
gone  on  a  strike  for  an  adjustment  of  wages  and 
hours  and  recognition  of  their  union.  There  is  no 
disorder,  but  much  discomfort  is  suffered  by  street- 
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car  patrons.  Mayor  Schmitz,  who  is  a  union  man, 
is  working  with  both  sides  for  a  settlement.  The 
trouble  is  said  to  have  grown  out  of  the  discharge 
of  35  men  by  Manager  Vining  because  they  belonged 
to  the  Amalgamated  Association  of  Street  Rail- 
way Employes  of  America. 

The  representatives  of  the  leading  Swiss  electric 
companies  united  in  a  conference  lately  at  Olten  to 
examine  the  question  of  substituting  electric  for 
steam  traction  on  the  government  railroads.  The 
first  step  to  be  made  was  to  raise  the  capital  neces- 
sary for  the  preliminary  designs  and  trials  which 
are  to  precede  the  transformation.  The  Federal 
(government,  which  already  has  an  extensive  sys- 
tem and  is  to  become  in  lime  the  sole  owner  of  the 
Swiss  railroads,  proposes  to  allow  a  subsidy  to  en- 
able the  work  to  be  carried  out.  It  has  been  ob- 
served that  Switzerland,  like  Italy,  possesses  enor- 
mous waterpowers  which  may  bring  about  a  revolu- 
tion in  the  .transportation  industries,  especially  as 
it  will  then  be  possible  to  restrict  the  importation  of 
coal,  which  is  at  present  such  a  heavy  charge  upon 
the  national  industries. 


AUTOMOBILES. 


Robert  H.  Hassler,  chief  electrician  in  the  Waver- 
ley  automobile  factory  of  Indianapolis,  has  entered 
the  ioo-mi!e  speed  test  of  the  Long  Island  Auto- 
mobile Club,  scheduled  to  take  place  on  April  26th. 
He  will  use  an  electrical  machine  made  at  the  In- 
dianapolis factory,  and  which  is  the  only  electrical 
machine    thus    far   entered. 

A  novel  electric  searchlight  for  field  service  has 
been  fitted  up  by  the  Second  Signal  Corps  of  the 
New  York  State  Militia.  An  automobile  is  em- 
ployed for  transportation  and  producing  the  power 
to  run  the  generator  which  supplies  the  current  for 
tiie  light.  A  trailer,  containing  a  one-kilowatt  gen- 
erator of  the  Sprague  type,  is  attached  to  the  auto- 
mobile and  is  provided  with  a  3^-j-inch  pulley. 
When  it  is  desired  to  operate  the  light  the  vehicle 
is  stopped  and  jacked  up  in  the  rear,  the  pulley  of 
the  generator  being  then  driven  by  a  belt  from  a 
rear  wheel  of  the  vehicle.  Power  is  thus  generated 
to  run  a  50-volt,  lo-ampere  lamp.  A  marine  pro- 
jector of  the  Bogue  make  is  used,  having  a  seven- 
inch    Mangin    mirror. 


SOCIETIES  AND  SCHOOLS. 

It  is  said  that  Andrew  Carnegie  is  about  to  take 
up  the  extension  and  endowment  of  the  Western 
University  of  Pennsylvania,  as  John  D.  Rockefeller 
has  done  for  the  University  of  Chicago.  This  uni- 
versity is  built  on  a  hill  overlooking  Allegheny  City, 
Pa.  It  is  to  be  moved  to  Pittsburg  and  located 
adjacent  to  the  new  Carnegie  Polytechnic  Institute. 

The  annual  catalogue  of  Purdue  University,  La- 
fayette, Ind.,  for  1901-1902,  with  announcements  for 
1902-1903,  has  recently  been  issued.  The  publica- 
tion contains  the  usual  information,  such  as  lists  of 
faculty  and  students,  descriptions  of  equipment, 
courses,  general  studies,  degrees,  and  conditions  of 
admission,  and  other  miscellaneous  data.  W.  E 
Goldsborough  is  the  professor  of  electrical  engineer- 
ing and  director   of  the  electrical   laboratory. 

Instead  of  a  debate  on  the  central  station  versus 
the  isolated  plant,  which  was  originally  planned  by 
the  Chicago  Electrical  Association  foi  its  meeting 
(in  May  2d,  arrangements  have  been  made  for  two 
papers  on  the  subjects.  One  of  the  papers  will  be 
presented  by  C.  A.  Dresser,  engineer  for  Kohler 
Bros.,  and  will  be  entitled  "Conditions  Under  Which 
Users  of  Electricity  Can,  With  Advantage,  Install 
an  Isolated  Plant."  The  other  paper  will  be  en- 
titled "Conditions  Lhider  Which  Users  of  Electricity 
Can  With  Advantage  Use  Central-station  Service." 
and  will  be  presented  by  S.  M.  Bushnell,  engineer 
fur  the  Chicago  Edison  Company.  After  the  reading 
of  the  papers  the  meeting  will  be  thrown  open  for 
gL-neral  discussion  of  the  subjects,  and  an  interesting 
debate  is  looked  for. 


PUBLICATIONS. 

Rmusey  &  Co.  of  Seneca  Falls,  N.  Y.,  have  just 
issued  the  fifty-third  edition  of  their  illustrated 
catalogue  of  hand  and  power  pumps  and  other  hy- 
draulic and  pumping  machinery  for  all  purposes. 
The  catalogue  is  sukslantially  bound  in  board  cover? 

Pawling  &  Harnischfeger  of  Milwaukee,  Wis., 
have  issued  their  bulletin  No.  7  on  traveling  elec- 
tric hoists.  These  machines  have  a  standard  hoist- 
ing capacity  of  one  and  one-half  to  three  and  five 
tons  and  are  furnished  with  one  or  two  motors,  as 
required.  Various  types  of  hoists  are  listed  and  a 
collection  of  illustrations  shows  the  different  appli- 
cations of  the  machines. 

The  Transactions  of  the  fifth  annual  convention 
of  the  Pacific  Coast  Electric  Transmission  .Associa- 
tion, held  at  Hotel  Vendome,  San  Jose.  Cal.,  June 
18  and  19.  1901,  liave  been  published  in  book  form. 
The  volume,  which  is  reprinted  from  the  Journal 
of  Electricity.  Power  and  Gas.  the  official  organ, 
comprises  209  pages.  Besides  the  papers  read  "and 
discussions  held  at  the  convention,  portraits  of  some 
of  the  authors  and  of  the  new  president.  Dr.  Charles 
W.  Van   Norden,  are  included. 

The  Sterling  Varnish  Company  of  Pittsburg,  Pa., 
distributes  a  booklet  entitled  "Specifications  for 
Testing    Insulating  Varnishes."     The   book    is    pub- 


lished for  the  use  of  electrical  engineers  and  em- 
bodies the  tests  which  the  company  uses  in  its  own 
laboratories.  The  subjects  treated  are  specific  grav- 
ity, oil  and  water  resistance,  corrosion,  slip,  insula- 
tion and  flow,  penetration  and  elasticity.  The 
booklet  is  neatly  printed  and  substantially  bound 
with  flexible  covers.  It  contains  no  results  obtained 
by  the  company  nor  any  advertising  matter.  The 
publication  will  be  gladly  sent  by  the  Sterling  com- 
pany on   request. 


ELECTRICAL  SECURITIES. 

The  Philadelphia  Electric  company  reports  for 
the  fiscal  year  ended  December  31,  1900:  Gross 
L-arnings,  $3,295,971 ;  operating  expenses,  tax  and 
fixed  charges,  $2,980,791 ;  and  a  total  surplus  of 
$.^46,000.  Charles  S.  Swain  was  elected  a  director 
in   place  of  P.  A.  B.   Widener. 

The  holders  of  General  Electric  5  per  cent,  deben- 
ture bonds,  of  which  there  are  $259,000  outstandng, 
are  notified,  it  is  said,  that  they  will  not  participate 
in  the  stock  dividend  unless  they  convert  their  bonds 
into  stock  on  the  basis  of  $120  in  bonds  for  $roo 
in  stock  immediately.  The  exact  amount  of  the  com- 
ing stock  dividend  is  $16,828,333,  which  will  make 
the  outstanding  capital  $42,070,333.  The  company  is 
to  retain  $2,929,167  in  its  treasury. 


TELEGRAPH. 


The  report  that  San  Francisco  has  been  chosen 
as  the  landing  place  for  the  Pacific  cable  is  con- 
firmed. The  cable  will  be  carried  underground  about 
seven  miles  through  the  streets  from  the  landing 
place  to  the  Postal  Telegraph  company's  main  office. 

'J'he  German-Dutch  Cable  company,  recently  pro- 
jected, will  have  the  right  to  lay  cables  from 
Menado,  the  chief  place  in  Northern  Celebes,  to  the 
Island  of  Guam,  and  thence  to  Shanghai,  there  con- 
necting with  the  American  Pacific  cable.  The  com- 
pany is  to  receive  annual  subsidies  of  $250,000  from 
Germany  and  $70,000  from  Holland,  and  will  have 
headquarters    at    Cologne. 

London  press  reports  state  that  on  the  completion 
of  the  Pacific  cable  to  Fiji  the  governor  of  that 
island  telegraphed  to  Mr.  Chamberlain :  "The  peo- 
ple of  Fiji  desire  to  convey  to  King  Edward  an  ex- 
pression of  their  loyalty  on  the  occasion  of  sending 
this,  the  first  telegraphic  message  from  the  remotest 
of  British  dominions  beyond  the  seas."  The  king 
replied    with    a   suitable    message   of   thanks. 

In  pursuance  to  the  recent  appropriation  by  Con- 
gress to  purchase  a  cipher  code  to  be  placed  with 
the  embassies,  legations  and  consulates  of  the  United 
States,  the  Department  of  State  has  selected  and 
designated  for  use  the  Western  Union  telegraphic 
code  and  international  cable  directory  of  the  world. 
This  code  will  not  take  the  place  of  the  official 
codes  of  the  State  Department,  but  will  be  for  the 
use  of  the  general  public. 

The  Delany  rapid-telegraph  system,  which  has 
been  in  regular  operation  on  the  Pennsylvania  rail- 
road between  Philadelphia  and  Altoona  for  the  last 
six  months,  is  to  be  extended  immediately  to  Plar- 
risburg  and  Pittsburg.  The  new  apparatus  was  or- 
dered some  time  ago,  and  is  ready  to  be  installed 
as  soon  as  the  Pittsburg  station  is  ready.  About 
500  messages,  equivalent  to  1,000  ordinary  com- 
mercial messages,  are  sent  daily  tjV  the  Delany 
method  over  the  Philadelphia-Altooua  wire,  whicli 
includes  a  telephone  circuit  in  constant  use  without, 
it    is    said,    interfering    with    the    conversation. 


SPACE    TELEGRAPHY. 

In  all  probability  the  first  commercial  stations  of 
tlie  Pacific  Wireless  Telegraph  and  Telephone  com- 
pany will  be  located  at  Los  Angeles  and  at  Avalon, 
Santa  Catalina  Island,  40  miles  apart. 

Recent  newspaper  reports  state  that  Great  Britain 
has  accepted  Germany's  proposition  for  an  interna- 
tional conference  to  regulate  the  use  of  wireless 
telegraphy.  The  other  powers  to  which  the  propo- 
sition was  made — the  United  States,  France  and 
Russia — have  not  yet  responded,  but  the  German 
officials  expect  favorable  answers,  especially  from 
the  United  Stales,  which  has  taken  much  interest  in 
the   matter. 

A  satisfactory  test  of  wireless  telegraphy  is  said 
to  have  been  made  recently  on  the  steamer  Indiana 
of  the  Goodrich  Transportation  company  during 
the  passage  from  Milwaukee  to  Chicago.  The  re- 
ceiving station  of  the  Goodrich  company  is  on  the 
top  of  a  building  in  Milwaukee,  and  the  tests  were 
made  while  the  steamer  was  not  far  from  that  port, 
the  batteries  aboard  the  boat  being  of  sufficient 
nowcr  to  ^.end  messages  within  a  radius  of  hut  12 
miles. 


MISCELLANEOUS. 


According  to  the  daily  papers,  the  difficulty  be- 
tween the  General  Electric  Company  and  some  of 
its  employes  at  Schenectady,  N.  Y.,  has  been  amica- 
bly settled,  with  the  assistance  of  Mayor  Van  Voast. 

The  Chicago  Tribune  reveals  the  fact  that  the 
noise  of  the  great  buzz-saw  in  the  realistic  sawmill 
scenes  on  the  stage  is  produced  by  holding  a  sheet 


of  paper  or  cardboard  against  the  revolving  blades 
of  a  small  electric  fan. 

Frederick  Sargent  of  Sargent  &  Lundy,  Chicago, 
has  just  been  granted  a  patent  for  a  steam  con- 
denser. The  apparatus  is  provided  with  a  vacuum 
pump,  with  the  open  end  of  its  cylinder  projecting 
into  the  condensing  chamber.  Means  are  also  pro- 
vided for  establishing  communication  between  the 
interior  of  the  condensing  chamber  and  the  cylinder 
when  the  piston  within  the  cylinder  is  at  one  end 
of  its  stroke,  so  that  as  the  piston  is  returned  the 
air  admitted  to  the  cylinder  may  be  forced  out.  In 
communication  with  a  reservoir  partly  enclosing 
the  pump  are  means  for  spraying  the  condensing 
liquid    into    the    condensing    chamber. 

A  Paris  correspondent  relates  that  a  picture  that 
is  attracting  attention  this  year  in  the  salon  of  the 
National  Society  of  Fine  Arts  at  Paris  is  "La  Ma- 
chine," by  Jean  Weber.  It  is  a  large  work  and  is 
described  as  being  superb  in  color  and  strongly 
drawn.  "A  huge  dynamo  is  in  rapid  motion.  On 
a  steel  cylinder  is  perched  a  nude  female,  whose 
red  hair  stands  on  end  by  the  force  of  the 
electricity,  while  the  ponderous  flywheel  is  crushing 
to  atoms  hundreds  of  human  bodies,  the  victims  of 
industrial  trusts  and  commercial  syndicates,  while 
a  river  of  blood  flows  beneath.  This  machine  pic- 
ture has  an  irresistible  fascination,  in  spite  of  the 
repulsive  subject,  and  the  artist's  baneful  miscon- 
ception  of  modern   civilization  and  progress." 


TRADE  NEWS. 


The  Standard  Pole  and  Tie  Company  announces 
that  on  May  ist  it  will  move  into  larger  quarters. 
The  company  has  been  badly  crowded  for  some 
lime,  and  the  volume  of  business  which  it  is  han- 
dling makes  it  absolutely  necessary  to  secure  more 
space.  It  will  still  have  offices  in  the  General  Elec- 
tric building,  44  Broad  street,  New  York  city,  and 
invites  its  friends  to  call  in  its  new  rooms. 

The  Sprague  Electric  Company  has  found  it  nec- 
essary to  move  its  Boston  office  into  new  and  larger 
quarters  to  enable  it  to  handle  the  increasing  busi- 
ness in  the  New  England  district.  The  company 
has  taken  a  suite  of  offices  in  the  Weld  Building,  176 
Federal  Street,  which  is  one  of  the  most  desirable 
office  buildings  in  Boston.  The  location  is  consid- 
ered extremely  good  and  is  nearly  opposite  the  South 
Terminal  Station.  H.  C.  Farnsworth  continues  as 
manager  of  the  Boston  office.  He  has  recently  added 
to  his  staff  George  D.  Simmons,  who  was  formerly 
superintendent   of   the   Hawks    Electric    Company. 

Sealed  proposals  are  invited  until  May  15th  for 
supplying  the  mechanical  and  electrical  equipment 
of  the  new  engine  room  of  the  Bureau  of  Printing 
and  Engraving,  including  all  steam  and  necessary 
piping,  engines,  condensers,  heaters,  and  their  ac- 
cessories, generators  and  their  foundations,  switch- 
board, with  all  necessary  instruments  and  connec- 
tions mounted  thereon,  and  conduits  and  electric 
cables  connecting  generators  with  switchboard. 
Blank  forms,  with  specifications  for  proposals  and 
further  information,  will  be  furnished  intending  bid- 
ders on  application  to  William  M.  Meredith,  di- 
rector of  bureau,  Washington,  D.   C. 


BUSINESS. 


The  Carney  Brothers'  Company  of  Chicago  re- 
ports that  in  the  last  60  days  it  has  shipped  over 
300  cars  of  poles  of  various  lengths.  Orders  for 
450  additional  carloads  have  been  booked  for  im- 
mediate shipment. 

An  electric  power  plant  will  be  installed  in  the 
building  on  the  southeast  corner  of  Washington  and 
Peoria  streets,  Chicago.  The  Ball  Engine  Company 
of  Erie,  Pa.,  will  furnish  the  engine,  which  will  be 
direct-connected  to  a  Western  Electric  generator. 

The  April  bulletin  of  Rossiter,  MacGovern  & 
Company  of  New  York  City  contains  a  list  of  the 
large  amount  of  used  machinery  and  apparatus  it 
has  on  hand  for  immediate  shipment.  The  stock 
includes  arc  generators,  rotary  converters,  alterna- 
tors, sleam  engines,  boilers,  motors,  generators,  arc 
lamps,    etc. 

The  Electric  Appliance  Company  of  Chicago  as- 
serts that  the  Packard  Mogul  incandescent  lamps, 
which  are  made  in  200,  300  and  500-candlppower 
sizes,  are  being  substituted  for  groups  of  i6-candlc- 
power  lamps  and  for  incandescent-arc  lamps.  The 
company  mentioned  adds  that  there  is  a  steadily  in- 
creasing demand  for  these  lamps. 

In  a  recent  issue  of  the  Pittsburg  Leader,  under 
the  caption,  "Made  in  Pittsburg,"  a  tribute  is  paid 
to  the  manufacturing,  building  and  construction  en- 
terprises of  that  city.  Among  the  companies  men- 
tioned, the  Pittsburg  Transformer  Company  was 
prominent.  The  writer  dwelt  upon  the  great  in- 
crease in  the  business  of  that  company  and  its 
prominence  in  the  manufacture  of  transformers. 
The  Carter  Electric  Company,  the  Axthelm  Electric 
Company  and  the  Pullman  (electrical  contracting) 
Company  were  also  mentioned  in   the  article. 

Among  the  recent  contracts  secured  by  the  Gould 
Storage  Battery  Company  of  New  York  City  is 
one  for  a  "floating"  battery  of  245  cells  for  the 
Uniontown  station  of  the  Pittsburg.  McKeesport 
and  Connellsville  Railway  Company.  Pittsburg,  Pa. 
This  installation  has  a  plate  capacity  of  171  kilo- 
watts, and   it   is   used   as  a   floating  battery   on   the 
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present  direct-current  equipment  and  will  ulti- 
mately be  increased  by  the  addition  of  sixty  cells 
with  a  plate  capacity  of  212  kilowatts  and  a  tank 
capacity  of  318  kilowatts,  when  it  will  be  used  in 
connection  with  rotary-transformer  station.  This 
is  the  first  plant  of  seven  to  be  installed  by  the 
Pittsburg,  McKeesport  and  Connellsville  Company, 
which  will  eventually  use  alternating  current  with 
rotary-transformer    sub-stations. 

The  American  District  Steam  Company  of  Lock- 
port,  N.  Y.,  states  that  its  business  has  been  good 
this  season,  and  that  it  has  a  very  large  amount 
of  work  in  prospect.     The  company  is  in  receipt  of 


a  number  of  orders  for  underground  steam  installa- 
tions, and  from  the  amount  of  inquiries  received,  it 
would  seem  that  the  people  in  different  parts  of  the 
country  are  becoming  much  interested  in  the  subject 
of  district  steam  heating.  The  American  District 
Company's  system  is  especially  applicable  to  electric- 
light  plants,  whiclr  have  a  large  amount  of  exhaust 
steam  which  tliey  are  throwing  away,  and  whifh  can 
be  distributed  through  a  system  of  underground 
steam  mains,  and  sold  for  heating  purposes  to  dif- 
ferent buildings  along  the  route.  By  this  system  an 
electric  company  can  furnish  electric  light  and  power 
and  steam  heat  and  take  the  entire  electric  and  steam 


apparatus  out  of  a  building,  thus  mcreasing  its 
electric  load,  at  the  same  time  doing  heating  with 
the  exhaust  steam  which  it  had  theretofore  thrown 
away.  The  American  company  is  also  building  sev- 
eral steam-heating  plants  in  cities  which  formerly 
had  natural  gas,  but  which  has  now  given  out. 
As  the  people  in  these  cities  are  accustomed  to  re- 
ceive their  heat  from  a  central  station  and  do  not 
desire  to  go  back  to  the  methods  of  burning  fuel 
on  their  own  premises,  they  desire  the  installation 
of  a  central-station  heating  plant.  Thus  a  large 
field  for  district  steam-heating  enterprise  has  been 
opened  up. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


697,432.  Brush  Holder.  Norman  C.  Bassett  and 
John  W.  Hill,  Lynn,  Mass.,  assignors  to  the 
General  Electric  Company.  Schenectady,  N.  Y. 
Application  filed  August  31,    1900. 

The  device  comprises  a  casting  consistioR  only  of  simi- 
lar and  parallel  end  pieces  connected  by  an  angularly 
disposed  back  for  the  brush,  so  that  it  may  be  used  either 
for  a  right  or  a  left-hand  holder.  The  body  is  open  at  the 
top,  bottom  and  front,  and  the  space  included  between  the 
end  pieces  and  the  back  is  unencumbered  with  any  inte- 
gral parts  of  the  brush-ho'der  body. 

697.439.  Electric  Arc  Lamp.  Hugo  Bremer,  Ne- 
lieini,  Germany.  Application  filed  September  26, 
1900. 

The  lamp  has  a  pair  of  downwardly  pointed  parallel  or 
converging  carbon  pencils  which  contain  a  high  percent- 
age "f  metallic  salts  that  give  to  the  arc  a  high  illumin- 
ating power.  A  chamber  incloses  the  carbon  ends  and  a 
magnetic  field  is  arranged  near  the  arc.  A  reflecting 
agent  above  the  arc  prevents  upward  movement  of  air. 

697,445.  Electric  Controller.  Frank  E.  Case,  Sche- 
nectady, N.  Y.,  assignor  to  the  General  Electric 
Company,  Schenectady,  N.  Y.  Application  filed 
June  22,  1898. 

The  controller  combines  a  regulating  switch,  a  brake 
switch,  a  reversing  switch,  and  a  mechanical  connection 
between  the  regulating  and  brake  switches,  such  that 
movement  of  the  regulating  switch  handle  brings  the 
brake  switch  into  an  operative  position,  and  the  further 
movement  of  the  handle  actuates  only  the  regulating 
switch. 

697,448.  Fan.  Walter  E.  Coleman,  New  Dorp, 
N.  Y.    Application  filed  July  12,  1901. 

An  electric  fan  has  means  for  automatically  moving  de- 
flectors or  slats  pivotally  supported  in  a  guard  in  front  of 
the  fan. 

697,458.  Electric  Lamp  and  Lamp  Holder.  Herbert 
J.  Dowsing,  London,  England.  Application  filed 
October  28,   1901. 

The  invention  consists  of  a  tubular  lamp-holder  or  socket 
within  which  are  a  paii  of  split  spring-pins,  the  edge  of  the 
holder  projecting  beyond  the  ends  of  the  pins,  a  lamp 
having  a  neck  adapted  to  telescope  within  the  tubular 
holder,  and  metal  contact  tubes  embedded  in  the  insu- 
lating material  in  the  stem  of  the  lamp,  the  pins  being 
adapted  to  slide  into  and  make  perfect  contact  with  the 
contact  tubes 

097,469.  Method  of  Manufacturing  Incandescent 
Electric  Lamps.  Edgar  S.  Gardner,  Boston, 
Mass.,  assignor  to  the  Bernstein  Electric  Manu- 
facturing Company,  Portland,  Maine.  Applica- 
tion filed  July  22,  1901. 

The  method  consists,  first,  in  cutting  ofE  the  end  of  the 
bulb  opposite  the.  neck ;  second,  inserting  the  reflector 
through  the  open  end  opposite  the  neck;  third,  in  inserting 
through  the  open  end  opposite  the  neck  the  stem  carrying 
the  filament;  fourth  in  passing  the  stem  through  the  re- 
flector; fifth,  in  moving  the  stem  and  reflector  np  into 
position;  sisih.  in  sealing  the  stem  to  the  neck  of  the  bulb; 
seventh,  in  exhausting  the  bulb,  and,  lastly,  in  closing  the 
lip. 

697.482.  Electric  Arc  Lamp.  Charles  E.  Harihan, 
Lynn.  Mass.,  assignor  to  the  General  Electric 
Company,  Schenectady,  N.  Y.  Application  filed 
October  23,  1900. 

The  lamp  combines  a  fixed  carbon  holder,  a  movable 
carbon  holder,  a  magnet  located  below  the  movable 
holder,  an  armature  situated  below  and  movable  toward 
or  away  from  the  magnet,  a  rod  extending  from  the  arma- 
ture to  the  holder  and  forming  the  sole  actuating  means, 
guides  for  the  rod,  and  guides  for  the  carbon  holder. 

697,492.  Electromagnetic  Water  Meter.  William  H. 
Kelly  and  Alfred  Tschinkel,  New  York,  N.  Y. 
Application  filed  March  15,  1901. 

A  water-supply  pipe  is  provided  with  an  enlarged  por- 
tion or  casing  within  which  at  the  ends  are  mounted 
cross-bars,  A  rotary  cylinder  is  provided  with  pointed 
axes  mounted  in  the  enlarged  portion  or  casing,  the  axes 
being  mounted  in  the  cross-bars.  A  series  of  curved 
grooves  is  upon  the  surface  of  the  cylinder,  which  has  coni- 
cal ends.  A  switch  is  carried  by  the  cylinder,  and  elec- 
trical connections  are  adapted  to  be  operated  every 
revolution  of  the  cylinder  to  measure  the  flow  of  water 
through  the  pipe. 

697007.  Electrical  Condenser.  George  F.  Mans- 
bridge,  Wimbledon,  England.  Application  filed 
November  16,    1900. 

The  condenser  consists  of  two  pairs  of  strips  of  paper 
wound  up  together  in  the  form  of  a  roll,  each  of  the  strips 
being  coated  on  one  side  with  metal  in  a  finely  divided 
state,  and  each  pair  of  strips  having  the  metallic  sides 
face  to  face  in  contact  with  one  another. 

697,515-  Combined  Jack  and  Drop.  Kempster  B. 
Miller,  Chicago,  III.,  assignor  to  the  Kellogg 
Switchboard  and  Supply  Company,  Chicago,  III. 
Application  filed  November  8,  1901. 

The  device  comprises  a  suitable  frame,  a  sleeve  mounted 
on  the  frame,  a  contact  spring  carried  by  and  insulated 
from  the  frame  and  adapted  to  be  engaged  by  the  plug 
when  it  is  inserted  in  the  sleeve,  and  a  drop,  the  spring 
being  constructed  and  arranged  to  engage  and  restore  the 
drop  wben  the  plug  is  inserted  in  the  j=)ck. 

697,528.  Telephone.  Aristide  Neri,  Hoboken,  N.  J. 
Application  filed  June  12,  1901. 

Combined  with  a    receiver  are    a  disk  secured  to    the 
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back  thereof,  a  contact  plate  secured  to  the  disk  and  hav- 
ing one  of  the  conducting  wires  connected  therewith,  a 
spring-actuated  button  secured  to  the  disk  and  having  a 
conducting  wire  connected  therewith,  whereby  when  the 
button  is  pressed  the  circuit  is  closed,  and  when  the 
pressure  is  relieved  the  circuit  is  broken. 

697.530-  Thermo-electric  Switch.  James  G.  Nolen, 
Chicago,  111.  Application  filed  September  12, 
1901. 

Parts  of  the  switch  are  a  base,  a  mica  blade  provided 
with  metallic  terminals,  a  fuse  link  connected  to  the 
terminals,  a  spring  clip  for  supporting  one  end  of 
the  blade,  an  engaging  piece  soldered  to  the  me- 
tallic terminal  of  the  other  end  of  the  blade,  a  stud 
adapted  to  be  heated  by  a  current  of  electricity  and  a  coil 
surrounding  the  stud  and  in  circuit  with  the  fuse  link. 
The  arrangement  is  such  that  the  mica  blade  is  under 
tension  when  the  engaging  piece  is  in  contact  with  the 
stud,  and  will  be  moved  away  from  the  stud  when  the 
solder  joining  the  engaging  piece  with  the  fuse  terminal 
has  been  melted. 


NO.    697,733  MULTIPLE-CONDUCTOR    SYSTEM. 

697.533.  Circuit-breaker.  William  E.  Pimlott,  Chi- 
cago, 111.,  assignor  to  the  J.  M.  Atkinson  Com- 
pany, Chicago,  111.  Application  filed  September 
22,   1900. 

In  the  circuit-breaker  are  a  lever  carrying  contacts, 
means  normally  operating  to  rock  the  lever  in  a  direction 
to  break  the  circuit,  a  latch  pivotally  mounted  on  the 
lever,  and  a  stop  arranged  to  be  engaged  by  the  latch  to 
iock  the  lever  in  position  to  complete  the  circuit  through 
the  contacts.  A  pivoted  arm  is  arranged  to  engage  the 
latch  for  releasing  the  same,  a  solenoid  is  arranged  in  the 
circuit  of  the  contacts,  and  a  movable  part  is  adapted  to  be 
operated  by  the  energization  of  the  solenoid  only  when 
the  current  traversing  the  coils  thereof  attains  a  prede- 
termined strength,  the  movable  part  being  adapted  to  rock 
the  arm  to  effect  a  release  of  the  latch. 

697.534.  Means  for  Electrically  Connecting  Rail- 
way Rails.  William  E.  Pimlott,  Chicago,  111.; 
Mary  A.  Pimlott,  administratrix  of  William  E. 
Pimlott,  deceased,  assignor  to  the  J.  M.  Atkinson 
Company,  Chicago,  111.  Application  filed  April 
27,  1901. 

Combined  with  the  adjacent  ends  of  track  or  other  rails 
is  an  angle  bar  for  securing  the  rail  ends  together.  The 
angle  bar  is  provided  with  a  seat  or  recess  in  the  surface 
thereof  which  contacts  with  the  co-operating  surface  of 
the  rail,  the  seat  or  recess  being  scored  or  grooved  and 
adapted  to  receive  a  conducting  strip.  Means  are  pro- 
vided for  clamping  the  angle  bar  to  the  rail. 

697,572.  Trollev  Harp.  Thomas  N.  Turner  and 
George  R.  Mitchell.  Springfield,  Ohio,  assignors 
of  three-fifths  to  J.  E.  Cooper.  L.  F.  Young  and 
J.  M.  Todd.  Springfield,  Ohio.  Application  filed 
September   11,    1901. 

The  trolley  harp  consists  of  a  fixed  bracket,  a  movable 
wheel  frame  pivoted  thereto,  a  wheel  mounted  in  the 
frame  to  the  rear  of  the  pivot  and  antifriction  wheels. 

697.588.  Electric  Fan.  James  J.  Wood,  Fort  Wayne, 
Ind.    Application  filed  August  17,  1900. 

The  invention  comprises  a  single  eleciric  motor,  a  sup- 
port mounted  to  rotate  upon  a  vertical  axis,  and  two  fans 
both  driven  from  the  motor  mounted  to  rotate  upon  axes 
on  opposite  sides  of  the  vertical  axis  and  tangential  thereto 
so  as  to  rotate  the  support. 

697.589.  Electric  Fan.  James  J.  Wood,  Fort  Wayne, 
Ind.     Apolication  filed  February  25,  1901. 

The  casing  of  an  electric  motor  is  composed  of  a  pair  of 
shells  surrounding  the  field  magnet  the  meeting  edges  of 
the  shells  being  in  a  plane  transverse  to  the  armature 
shaft.    Means  are  provided  for  securing  the  field  magnet 


to  one  of  the  shells,  and  there   are  also  means  for  secur- 
ing the  shells  together. 

697,619.  Telegraph  Sounder.  Geor^-e  A.  Green, 
Duxbury,  Mass.,  assignor  to  John  S.  Wright, 
Duxbury,  Mass.  Application  filed  April  15,  1901. 

The  device  consists  of  two  sound. ng  drums,  a  horizontal 
wire  and  a  hammer  fast  to  and  suspended  from  the  hori- 
zontal wire  between  the  sounding  drums.  Combined  with 
it  are  a  telegraphic  relay,  an  armature  lever  in  the  relay, 
and  a  wire  joining  the  armature  lever  and  the  hammer. 

697,628.  Insulator  and  Attachment  for  Electric 
Wires.  Chauncey  C.  Johnston,  Scranton,  Pa. 
AppUcation  filed  September  11,  1901. 

The  insulator  consists  of  a  body  portion  adapted  to  be 
secured  to  a  peg  and  provided  with  a  channel  extending 
horizontally  through  the  top  of  the  portion,  and  a  pair  of 
upwardly  extending  lugs  on  opposite  sides  of  the  channel 
outwardly  screw-threaded.  A  cap  arranged  to  be  screwed 
to  the  body  portion  is  provided  with  a  central  projection 
arranged  to  grasp  the  wire  to  be  insulated  at  a  central 
point  on  the  body  portion,  and  the  cap  is  provided  with  an 
overhanging  flange  arranged  to  shed  water  at  a  point  dis- 
tant from  the  point  of  contact  of  the  wire. 

697,648.  Mechanism  for  Recessing  Trolley  Wires. 
William  A.  McCallum,  Cincinnati,  Ohio.  Ap- 
plication  filed  July  29,   1901. 

A  die  for  the  compression  of  trolley  wires   is   described. 

697,654.  Train  Signal.  Andreas  Novak,  Trenton, 
N.  J.,  assignor  of  one-half  to  Sigmund  Zeisler, 
Trenton,  N.  J.  Application  filed  November  30, 
1901. 

The  train  signal  is  composed  of  a  series  of  metallically 
connected  metal  frames  arranged  along  the  rails,  trans- 
mitting and  receiving  contacts  mounted  upon  the  frames, 
means  for  connecting  the  transmitting  contacts  with  a 
source  of  electricity,  means  for  closing  the  transmitting 
and  receiving  contacts  by  each  of  two  moving  engines, 
alarms  on  the  engines  adapted  to  be  brought  into  metallic 
connection  with  the  receiving  contacts  and  a  reltirn  wire. 

697.670.  Alternating-current  Motor.  Franz  Schrottke, 
Berlin,  Germany,  assignor  to  the  Siemens  & 
Halske  Electric  Company  of  America,  Chicago, 
111,    Application  filed  January  6,  1900. 

In  an  alternating-current  system  of  distribution  are 
combined  an  alternating-current  generator,  transmission 
mains  and  a  wattmeter  for  measuring  the  energy  of  the 
system  of  distribution,  the  meter  comprising  a  series  field 
coil  foi  creatine  a  field  varying  in  phase  and  magnitude 
with  the  current  of  the  system. 

697.671.  Alternating-current  Meter.  Franz  Schrottke, 
Berlin,  Germany,  assignor  to  the  Siemens  & 
Halske  Electric  Company  of  America,  Chicago, 
111.    Application  filed  February  12,   1900. 

A  wattmeter  for  balanced  three-phase  systems  of  distribu- 
tion is  described.  It  combines  with  a  movable  measuring 
element  a  series  winding  inductively  associated  with 
the  movable  measuring  element,  a  pressure  winding  also 
inductively  associated  with  the  movable  measuring  ele- 
ment, and  a  closed-circuited  secondary  winding  receiving 
its  current  inductively  from  the  series  winding,  the  mag- 
netic field  due  to  the  pressure  winding  being  displaced 
nearly  go  degrees  from  i's  impressed  pressure. 

697.674.  Automatic  Trolley  Catcher.  Thomas  B. 
Shanahan,  Gloversville,  N.  Y.  Application  filed 
August   7,   1901. 

The  device  consists  of  a  fixed  casing  or  shell,  a  spring- 
controlled  drum  mounted  to  turn  in  the  shell,  the  drum 
being  adapted  to  carry  one  end  portion  of  a  trolley  pole 
rope,  and  other  mei-hanism. 

697,684.  Weft-replenishing  Loom.  Harry  W.  Smith, 
North  Grafton,  Mass.  Application  filed  Sep- 
tember 20,   1901. 

A  shuttle  is  provided  with  circuit-changing  means  ex- 
terior to  the  filling  in  the  shuttle  to  change  the  electric 
circuit  through  the  terminals  and  cause  the  replenishing 
mechanism  to  be  actuated  when  the  filling  is  to  be 
rhanged, 

697.697.  Fan.  James  J.  Wood,  Fort  Wayne,  Ind. 
Original  application  filed  February  25,  1901.  Di- 
vided and  this   application   filed  June    15,    1901. 

One  claim  reads :  The  combination  with  a  support 
mounted  to  rotate  on  an  axis,  of  means  for  rotating  the 
support  consisting  of  a  fan  mounted  on  the  support  on  a 
shaft  oblique  to  the  axis,  the  exit  from  the  fan  being  sub- 
stantially unobstructed  and  the  obliquity  of  the  fan  shaft 
alone  causing  the  rotation  of  the  support. 

697.698.  Magneto-bell  Ringer.  Ernest  E.  Yaxley, 
Chicago,  III.    Application  filed  December  6,  1901. 

In  the  ringer  are  combined  electromagnets  having  cores 
presenting  projecting  threaded-end  portions,  an  armature 
support  comprising  a  yoke  having  openings  to  receive  the 
cores  and  adjustable  nuts  on  each  of  the  threaded-end 
portions  of  the  cores  clamping  the  yoke  between  them. 

697,708.  Lamp  Hood  and  Switch.  Harry  Etheridge, 
McKeesport,  Pa.  Application  filed  July  23, 
1901. 

A  hanger  for  arc  lamps  is  described.  It  combines  with 
a  switch  having  the  necessary  contacts,  a  switch  arm  piv- 
oted to  oscillate  between  the  contacts,  and  an  arc  lamp 
supported  above  and  pivoted  about  the  same  center 
whereby  the  weight  thereof  operates  to  move  the  switch- 
arm  into  and  retain  the  same  in  either  of  its  operative 
positions  when  moved  past  its  central  or  neutral  point. 

&57>72y.    Switch    for    Electric    Lamps.    Joseph     F. 
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Krayer,  Philadelphia,  Pa.,  assignor  to  the  Gen- 
eral Electric  Company,  Schenectady.  N.  Y.  Ap- 
plication  filed   March    10,    1899. 

A  socket  (or  an  locaDdesceot  lamp  is  provided  with  a 
bolder  for  the  lamp  base,  a  casini;  for  the  switch  mechao- 
ism.  a  key  haviog  its  operatine  stem  io  a  line  axial  to  the 
holder,  a  &xed  contact  >'ielclinely  mounted  in  a  vertical 
plane,  a  movable  contact  rotated  by  the  key-stem  in  co- 
operative relation  to  the  fixed  contact,  and  means  for 
e£Eectinea  soappiog  rupture  of  the  circuit  when  the  cod- 
tacts  separate. 


NO.    697,847. — ELECTRtC-ELEVATOR    SYSTEM. 

697.733.  Multiple-conductor  System.  Alexander  D. 
Lunt.   Schenectady,  N.  Y.,  assignor  to  the  Gen- 

.cral  Electric  Company.  Schenectadv.  N.  Y.     Ap- 
plication  filed   September   27,   1901. 

The  system  includes  a  source  of  direct  current,  an  in- 
verted rotary  converter  fed  thereby,  a  second  rotary  con- 
verter connected  so  as  to  receive  alternating  current  from 
the  inverted  rotary  converter,  and  a  multiple-conductor 
direct-current  system  including  conductors  extending 
from  the  direct-current  ends  of  both  the  converters.  (See 
cut  on  precedine  ppge.) 

697.734.  Safety  Device  for  Circuit-closers.  Fred- 
crick  Mackintosh,  Schenectady,  N.  Y.,  assignor 
to  the  General  Electric  Company,  Schenectady, 
N.  Y.    Application  filed  August  26,  1901. 

Combined  with  a  line  switch  and  a  starting  rheostat  are 
a  spring-actuated  locking  device  for  the  switch,  and 
means  operatively  connected  with  the  movable  arm  of  the 
rheostat  for  putting  a  tension  on  the  spring, 

697. TjQ.  Controlling  Device  for  Electric  Motors. 
William  B.  Potter,  Schenectady,  N.  Y..  assignor 
to  the  General  Electric  Company,  Schenectady, 
N.  Y.     Application  filed  August  29,  1898. 

A  current-limiting  device  is  described.  It  comprises  an 
electromagnet  in  circuit  with  the  apparatus  to  be  protected, 
its  coil  carrying  only  a  small  part  of  the  current  during 
normal  working,  a  current  regulator,  a  stop  for  the  regula- 
tor controlled  by  the  electromagnet,  and  means  for  throw- 
iog  the  entire  current  through  the  magnet  coil  when  the 
current  risps  to  a  determinate  maximum. 

U97.755'  Alternating-current  Meter.  George  Stern, 
Charlottenburg.  Germany,  assignor  to  the  Gen- 
eral Electric  Company,  Schenectady,  N.  Y.  Ap- 
plication filed  August  23,   1900. 

Combined  in  an  induction  meter  for  three-phase  sys- 
tems are  series  windings  included  in  circuit  with  two 
of  the  mains,  and  a  circuit  containing  a  shunt  winding 
connected  between  the  third  main  and  one  of  the  other 
mains.  The  circuit  is  so  organized  that  the  current  there- 
in is  displaced  by  go  degrees  from  the  resultant  of  the 
currents  flowing  in  the  series  windings  on  non-inductive 
load. 

697.7.=^6.  Alternating-current  Meter.  George  Stern, 
Charlottenburg.  Germany,  assignor  to  the  Gen- 
t-ral  Electric  Company,  Schenectady,  N.  Y.  Ap- 
plication filed  August  23,   1900. 

A  three-phase  alternating-current  meter  is  described. 
It  comprises  two  measuring  systems  in  which  the  current 
fluxes  differ  in  phase  from  one  another  by  150  degrees, 
each  of  ihe  fluxes  being  produced  by  the  combined  action 
of  windings  ID  circuit  with  two  of  the  three-phase  mains, 
and  in  which  the  potential  flux  on  non-inductive  load  lags 
in  one  system  behind  and  in  the  other  is  in  advance  of  the 
corresponding  cu'rent  flux. 

697.7.S7.  Globe  Holder  for  Arc  Lamps.  George  E. 
Stevens,  Lynn.  Mass.,  assignor  to  the  General 
Electric  company.  Schenectady,  N.  Y.  Applica- 
tion fijed  September  15,  1899. 

The  globe  holder  comprises  a  recessed  seat  for  the  neck 
of  the  inner  globe,  a  socket  for  the  lower  carbon  below  the 
seat,  a  stem  detachably  connected  with  a  yoke  connecting 
the  side  rods,  a  number  o£  symmetrically  spaced  pivoted 
clamps,  and  a  nut  threaded  on  the  stem  to  adjust  the 
clamp5,  the  nut  being  below  the  plane  of  the  globe  seat. 

697,767.  System  of  Electrical  Control.  Granville  T. 
Woods  and  Lyates  Woods,  New  York.  N.  Y., 
assignors  to  Henry  C.  Townsend  and  Delbert  H. 
Decker,  trustees.  Application  filed  May  18, 
1901. 

One  claim  reads:  In  a  system  of  electrical  control,  the 
combination  of  a  plurality  of  cars,  motors  on  some  of  the 
cars,  sectionally  energized  motor  controlling  apparatus 
upon  each  of  the  motor  cars,  commuting  switches  for  gov- 
erning the  motor-controlling  apparatus,  motor-reversing 
mechanism  upon  each  motor  car  and  having  a  connection 
with  the  motors,  such  connection  being  constantly  main- 
tained except  during  the  reversal  of  the  motors,  and  means 
adapted  so  to  couple  the  motor-governing  devices  on  one 
car  to  such  devices  on  another  car  that  the  manual  opera- 
tion of  any  one  of  the  commuting  switches  will  cause  all  of 
the  motor-controlling  apparatus  to  act  simultaneously  in- 
dependently of  the  order  or  end  relation  of  the  cars. 


E.  Bechtold,  Chicago,  111.    Application  filed  Au- 
gust 19,   1901. 

The  insulator  has  a  longitudinal  slot  to  receive  the 
edge  or  rim  of  a  canopy  and  is  provided  with  a  recess  into 
which  a  portion  of  the  canopy  may  be  bent. 

697.783.  Dynamo-electric  Machine.  Ernst  J.  Berg, 
-'iiciiectady,  N.  Y.,  assignor  to  the  General 
Electric  Company,  Schenectady,  N.  Y.  Appli- 
cation filed  August  25,   1899. 

The  dynamo-electric  machine  is  provided  with  pole 
pieces  and  slotted  copper  bridges  between  the  poles  ar- 
ranged to  intercept  the  lines  of  force  flowing  through  the 
pole  tips, 

697.788.  Metallurgical  Crane.  David  W.  Blair, 
Perth  Amboy,  N.  J.,  assigrnor  of  one-half  to 
James  C.  McCoy,  Perth  Amboy,  N.  J.  Appli- 
cation  filed  January   17,  1902. 

The  crane  comorises  a  member  to  be  disposed  over  a 
metallurgical  bath  and  adapted  to  he  lifted,  a  number  of 
longitudinal  shafts  connected  with  the  member  and  free  to 
shift  endwise,  and  hooks  connected  with  the  shafts  and 
adapted  to  engage  electrodes,  the  arrangement  being  such 
ihit  the  hooks  are  free  to  engage  the  electrodes  when  the 
shaft  is  shifted  endwise, 

697.810.  Electric  Furnace.  Michael  R.  Conley,  New 
York,  N.  Y,,  assignor  to  the  Electric  Furnace 
Company.    Application  filed   December  5,   1901. 

The  furnace  has  its  body  portion  made  of  refractory  non- 
conducting materials  and  formed  with  a  main  inner 
chamber.  A  neck  is  at  the  bottom  of  the  inner  chamber 
and  a  hearth  is  below  the  neck.  A  heating  zone  forming 
substantially  the  wall  of  the  neck  and  made  up  of  a  series 
of  plates  or  parts  is  adapted  to  be  heated  to  incandescence 
by  the  passage  of  an  electric  current  through  them.  A  sec- 
ond heating  zone  in  the  hearth  is  formed  also  of  plates  or 
parts  which  are  adapted  to  be  substantially  flush  with  the 
furnace  wall  and  incandesce  under  the  influence  of  a 
strong  electric  current. 


NO.    697.928  — MOTOR-CONTROLLTNO    APPARATUS. 


697,817.  Device  for  Electrically  Connecting  Rails. 
Gerhard  Deharde,  Wiesbaden,  Germany.  Ap- 
plication filed  January  11,  1900.  Renewed  Oc- 
tober 15,  1901, 

The  electrical  conductor  is  formed  hollow  with  one  end 
normally  closed  and  slitted  and  adapted  to  be  wedged 
home  in  suitable  holes  formed  in  the  rails  affording  an 
increased  surface  of  contact  for  conducting  the  current 
and  insuring  permanen'^y  of  the  binder  in  position. 

697,826.  Electrical  Steering  Apparatus  for  Ships. 
Bradley  A.  Fiske,  U.  S.  Navy,  assignor  to  the 
Western  Electric  Company  of  Chicago,  111.  Ap- 
plication   filed   October    17,    1900. 

See  page  286. 

697,828.  Trolley  Pole.  Frank  L.  Fowler.  Philadel- 
phia, Pa.,  assignor  of  two-thirds  to  Theodore  A, 
Royal,  Jr.,  and  Israel  Kenton,  Philadelphia,  Pa. 
Application  filed  July  11,  1901. 

The  trolley  pole  is  formed  in  sections,  one  of  which  is 
secured  to  a  car  and  the  other  carrying  the  trolley  wheel. 
A  pin  is  rigidly  secured  to  one  section  and  movably  con- 
nected to  the  other  section  whereby  one  section  can  turn 
with  respe"t  to  the  other  section. 

697.831.  Method  of  Recovering  Metals  by  Electro- 
lysis. Hans  A.  Frasch,  Hamilton,  Canada.  Ap- 
plication  filed  March  7,  1901. 

The  process  consists  in  electrolyzing  a  double  salt  of 
ammonia  and  metals  whose  hydroxides  are  soluble  in  am- 
monia in  presence  of  a  soluble  anode  and  an  anode  electro- 
lyte (anolyte)  containing  metals  different  from  the  one 
contained  in  the  cathode  electrolyte  (catholyte)  but  free 
from  ammonia 

697.832.  Electric  Transmission  of  Power.  Ethelbert 
M.  Eraser,  Yonkers,  N.  Y.,  assignor  to  the  Otis 
Elevator  Company,  East  Orange,  N.  J.  Appli- 
cation filed  November  6,  1900. 

Combined  with  a  source  of  electric  supply  are  a  number 
of  sets  of  motors,  the  armatures  of  a  motor  of  each  set 
being  connected  in  series,  the  fields  of  each  motor  of  one 
set  being  separately  connected  in  series  with  the  field  of 
a  motor  of  another  set,  and  means  for  varying  the  field  of 
rne  of  the  mo'or*:. 

697,834,  Circuit-controller.  John  J.  Ghegan,  New- 
ark, N.  J.    Application  filed  August  20,  1901. 

A  compound  oircnt-controller  is  described.  It  comprises 
an  electromagiici  aud  its  armature,  with  a  second  armature 
actuated  by  the  magnetism  induced  in  the  regular  arma- 
ture and  a  number  of  "make-and-break"  points  controlled 
by  the  armatures. 

697,845.  Conduit  for  Electric  or  Like  Cables.  Carl 
A.  W.  Hultman,  Stockholm,  Sweden.  Applica- 
tion   filed   January   9,    1902. 

The  conduit  comprises  a  number  of  tubes  formed  with 
an  inner  lining  of  cement,  a  reticulated  body  embedded 
therein,  an  asphalt  coating  inclosing  the  lining,  trans- 
versely arranged  bars  interposed  between  the  tubes, 
longitudinally  arranged  rods  connecting  (he  bars  at  their 
ends,  and  a  hardening  mass  inclosing  the  tubes  and  rods. 


.Yonkers,  N.  Y.,  assignor  to  the  Otis  Elevator 
Company,  East  Orange,  N.  J.  Application  filed 
August  21,  1901. 

Combined  with  the  elevator  car  and  Its  electric  motor 
are  an  alternating-current  supply  circuit,  controlling 
means  for  the  motor,  and  electrolytic  cells  having  an 
electrolyte  of  ammonium  carbonate  with  lead  and  alumi- 
num electrodes  for  rectifying  a  porcion  of  the  eurrent 
from  the  supply  circuit  to  energize  the  controlling  circuits. 
(See  cut.) 

697.849.  Indicating  Mechanism  for  Postoffice  Boxes. 
Thomas  F.  Kelly,  Adair,  Iowa.  Application  filed 
June    10,    1901. 

The  invention  consists  of  an  indicating  device  for  each 
of  a  number  of  postoffice  boxes  and  electrical  means  for 
operating  the  indicating  devices.  The  means  include 
electromagnetic  devices  operatively  connected  with  the 
indicating  devices,  electrical  connections  tor  connecting 
the  electromagnetic  devices  with  a  source  of  electrical 
energy,  and  circuit-closing  devices  for  controlline  the 
electromagnetic  devices  whereby  the  indicating  devices 
may  be  simultaneously  operated  and  severally  restored  to 
initial  position. 

697,856.  Contact  for  Electrical  Glow  Lamps.  Ar- 
mand  Lefebre,  Paris,  France,  assignor  to  the 
Electric  Lighting  Boards,  Limited,  London,  Eng- 
land.   Application  filed  November  11,  1901, 

The  inventor  describes  an  electrical  lamp  having  a 
sheath,  insulating  material  inclosed  by  the  sheath,  a 
conducting  member  having  a  head  embedded  in  the  insu- 
lating material  and  projecting  from  the  sheath,  leadtng-io 
wires  connected  respectively  with  the  sheath  and  conduct- 
ing member,  in  combination  with  a  pair  of  separate  con- 
ductors penetrable  by  the  conducting  member,  one  of 
them  being  adapted  for  electrical  connection  with  the 
sheath. 

697.884.  Trolley  Pole.  William  Pullman  and  Charles 
C.  Field,  Sodus,  N.  Y.  Application  filed  Oc- 
tober II,  1901. 

The  trolley  pole  has  a  pivoted  carrier  and  a  slidable 
locking  bolt  for  holding  the  trolley  pole  in  operative 
position. 

697,892.  Trolley  Wheel.  William  Sellers,  Haverhill, 
Mass.    Application   filed   January   31,    1902. 

The  trolley  wheel  has  two  hubs,  an  annular  partition 
which  is  arranged  between  the  outer  ends  thereof,  two 
cylindrical  bearings  which  are  oppositely  arranged  io  the 
hubs  so  that  their  ends  engage  opposite  sides  of  the  par- 
tition, an  aligning  shaft  which  is  arranged  in  both  bearings, 
and  means  for  connecting  the  outer  ends  of  the  bearings 
to  the  support  of  the  wheel. 

697,928.  Motor-controlling  Apparatus.  Granville  T. 
Woods  and  Lyates  Woods,  New  York,  N.  Y., 
assignors  to  Henry  C.  Townsend  and  Delbert  H. 
Decker,  trustees.  Application  filed  September 
3,   1901. 

In  the  system  of  motor  control  described  are  combioed 
a  driving  motor,  an  electrical  armature  in  series  there- 
with an  electromagnetic  field  magnet  for  the  armature,  a 
motor  switch  or  controller  in  circuit  with  the  field  and 
adapted  to  control  the  same,  and  a  commuting  switch, 
which,  when  manually  operated,  causes  the  motor  switch 
or  controller  to  change  the  resistance  of  the  field  circuit. 
(See  cu".) 

697,930.  Rail  Chair  and  Insulator.  Walter  D. 
Young,  Baltimore,  Md.  Application  filed  March 
S,  1901. 

The  appliance  comprises  a  casting  having  means  for  de- 
tachably supporting  an  insulated  rail  chair,  its  opposite 
ends  having  seats  to  support  guard  planks,  and  members  to 
which  the  rails  can  be  made  fast. 


697,782.    Insulator.    Adolph   N.   Berg   and  Edmund      697,847-     Electric  Elevator  System.    John  D.  Ihlder, 


NO,    697,935. PLURAL-FUSE    CUT-OUT. 

697,934.  Railway  Safety-block  System.  George  W. 
Cohen,  Allegheny,  Pa.,  assignor  of  nine-six- 
teenths to  John  B.  C.  Wheeler,  Cassius  L.  Ste- 
vens, R.  S.  Sutton,  A.  Hart  McKee,  George  F. 
Neale  and  Jacob  Wolf,  Allegheny,  Pa.,  and  Will- 
iam C.  McElheny,  and  George  O.  Morgan,  Pitts- 
burg,   Pa.    Application  filed  August  8,   XQOU 

An  electromechanical  semaphore-signaling  system  oper- 
ated by  the  train  is  described.  It  is  combined  with  indi- 
cating devices  representing  the  semaphores,  and  means 
whereby  the  devices  will  automatically  and  simultaneously 
indicate  the  positions  assumed  by  the  semaphores. 

697,935-  Plural-fuse  Cut-out.  Charles  J.  Dorsey, 
Baltimore,  Md.,  assignor  to  the  Acme  Fuse  Box 
Company.  Application  filed  November  26,  igoo. 
Renewed  September  S,  1901. 

In  the  cut-out  are  a  series  of  parallel  insulated  fuses, 
a  series  of  insulated  conducting  blocks  each  adapted  to  be 
put  in  an  electric  circuit  with  a  fuse,  and  a  rotalable 
circuit-closing  device  having  a  path  tangential  to  each 
block,  the  blocks  being  of  unequal  lengths  and  comprising 
parts  that  are  curved  to  surround  the  circuit-closing  de- 
vice and  present  faces  in  the  path  of  the  device.  (See 
cut.) 

697,937.  Trolley-wire  Hanger.  Isaac  L.  Edwards, 
Aurora,  III.,  assignor  of  two-thirds  to  Ebenezer 
A.  Sanders,  Louise  M.  Cota  and  Aurelie  Cota, 
Aurora,  111.  Application  filed  January  29,  1902. 

The  hanger  has  shiftable  means  for  engaging  a  stringer 
wire  so  that  bending  or  kinking  of  the  wire  is  obviated. 
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Power  Equipment  of  the  Great  Northern 
Grain   Elevators. 

One  of  the  most  modern  and  completely  equipped 
^ain  elevators  in  the  coimto'  is  the  new  elevator  re- 
cently erected  by  the  owners  of  the  Eastern  Railway 
of  Minnesota  at  \\"est  Superior,  Wis.  This  railway 
is  controlled  by  the  Great  Northern  Railway  Com- 
pany, and  its  elevators  bear  the  name  of  the  latter 
company.  Fig.  3  (next  page)  shows  an  exterior  view 
■of  the  three  Great  Northern  elevators  located  at  this 
point,  the  photograph  being  taken  last  winter.  The 
new  structure,  known  as  elevator  "S."  is  shown  at 
She  right  and  the  old  ones.  "A"  and  "X,"  at  the  left. 

In  front  of  ".\"  is  seen  the  power  house  that  sup- 


long.  129  feet  wide  and  250  feet  high  from  the 
basement  floor.  The  building  is  supported  by  270 
concrete  piers,  which  rest  on  groups  of  piling,  jetted 
,and  driven  to  a  depth  of  35  feet.  The  concrete  piers 
are  capped  with  heavy  cast-iron,  on  which  rest  the 
main  columns,  which  extend  from  the  iron  caps  on 
a  level  with  the  basement  floor  to  the  bin  bottoms. 
.-\t  about  II  feet  from  the  basement  floor  are  bolted 
angle  irons,  on  which  rest  the  main  floor  beams, 
consisting  of  lo-inch  steel  I-beams.  On  these  beams 
rest  the  steel  joists.  Then  comes  the  floor,  which 
is  of  wood,  three  inches  thick,  crossed  with  one- 
inch  matched  flooring. 
At  the  top  of  the  columns  begin  the  bins  and 
bracing.  The  bins  are 
85  feet  deep,  some 
rectangular  and  some 
square  in  cross-sec- 
tion, and  they  hold 
from  2,000  to  24,000 
bushels  each.  On  top 
of  these  bins  rests  the 
main  texas,  which  is 
of  steei.  and  carries 
the  spout,  scale  and 
machinery  floors. 
The  bin    floor   begins 


all  the  advantages  that  modern  economy  could  sug- 
gest. These  elevator  legs  have  a  combined  capacity 
of  15,000  bushels  an  hour,  representing  3,525,000 
foot-pounds.  This  service  extends  over  a  period 
of  one  or  more  hours,  and  taxes  the  motors  far  be- 
yond their  rated  capacity;  however,  the  superintend- 
ent says  they  seem  to  be  fully  equal  to  the  require- 
ments. 

The  nine  cleaner  legs  are  operated  by  nine 
15-horsepower  motors.  These  legs  have  a  total 
lifting  capacity  of  3,000  bushels  an  hour,  which 
taxes  the  motors  above  their  rated  capacity. 
It  is  stated  that  these  motors  have  made  sev- 
eral runs  of  six  days,  night  and  day,  without  a 
stop,  working  under  full  load  without  a  single  hitch 
of  any  nature. 

There  is  to  be  found  in  connection  with  this  ele- 
\ator  a  complete  dust-collecting  system,  which  re- 
quires 209  horsepower  for  its  operation.  Beginning 
on  the  machinery  floor,  there  is  a  double  50-inch 
Buffalo  exhaust  fan,  operated  by  a  50-horsepower 
motor,  one-half  of  the  fan  being  connected  to  either 
side  of  the  motor,  making  a  complete  and  positive 
drive. 

Passing  down  to  the  basement  there  are  two 
double  50-inch  and  one  single  So-inch  exhaust 
fans,  driven  by  two  50  and  one  35-horsepower  mo- 


Fig.  I. 


410- kilowatt  Unit. 
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plies  the  electrical  energ>-  used  in  all  three  elevators. 
At  present  the  generating  equipment  consists  of  the 
two  units  shown  in  Figs,  i  and  2.  The  larger  unit 
(Fig.  i)  comprises  a  4io-kilo\vatt,  three-phase,  en- 
gine-type W'estinghouse  generator,  directly  con- 
Tiected  to  a  600-horsepower  AUis-Corliss  tandem- 
■compound  engine.  The  generator  delivers  current 
at  440  volts  and  7,200  alternations,  and  has  a  speed 
of  120  revolutions  a  minute.  The  second  unit  (Fig. 
.2)  consists  of  a  300-kilowatt  alternator,  of  the  same 
type  as  the  larger  one,  direct-connected  to  a  500- 
Tiorsepower  Buckej'e  cross-compound  engine,  oper- 
ating at  150  revolutions  a  minute.  Each  alternator 
is  supplied  with  exciting  current  by  a  i5~kilowatt 
-multipolar  exciter,  running  at  125  volts  and  driven 
t)3'  a  belt  from  the  engine  flywheel.  A  hand-power 
traveling  crane,  having  a  capacity  of  16,000  pounds 
and  made  by  the  Whiting  Foundry  Equipment  Com- 
pany, is  a  part  of  the  engine-room  equipment.  The 
power  plant  is  at  present  heavily  overloaded  and  a 
200-kilowatt  alternator,  connected  to  a  Buckeye  cross- 
■compound  engine,  is  about  to  be  installed.  It  is 
stated  that  the  demand  for  power  will  also  require 
the  addition  of  an  800-kilowatt  unit  in  a  short  time. 

The  switchboard  in  the  engine  room  is  illustrated 
in  Fig.  4.  It  consists  of  five  panels  of  the  Westing- 
house  manufacture,  and  besides  providing  for  the 
generator  equipment,  contains  switching  apparatus 
for  the  three  power  feeders  running  to  the  elevators 
and  for  the  lighting  feeders. 

The  new  elevator  "S"  is  a  steel  structure.  366  feet 
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at  the  top  of  the  bins,  and  is  of  wood  crossed 
two-inch   and   one-inch   matched   flooring. 

The  spout  system  begins  at  this  floor,  and  extends 
to  the  elevator  heads  and  scale  hoppers.  The  house 
being  unusually  wide,  the  house  system  had  to  be 
divided  into  two  sets  of  distributing  heads,  both 
sets  of  heads  being  handled  from  the  bin  floor. 
The  spouting  system,  although  extensive,  is  a  model 
of  simplicity,  as  may  be  seen  from  the  fact  that 
one  man  can  set  all  the  spouts  when  the  elevator 
is   handling  250  cars    in    10  hours. 

Next  comes  the  scale  floor,  on  which  are  located 
18  100,000-pound  hopper  scales  of  the  Fairbanks, 
Morse  &  Co.  make,  the  largest  scales  of  this  style 
ever  made. 

Above  the  scale  floor  is  located  the  machinery 
floor.  On  this  floor  terminate  the  nine  receiving, 
nine  shipping  and  nine  cleaner  legs.  The  shipping 
and  receiving  legs  consist  of  eight-ply  rubber  belts. 
40  inches  wide,  with  double  rows  of  buckets,  spaced 
12  inches  apart.  The  speed  of  these  belts  is  about 
600  feet  a  minute.  The  nine  shipping  and  nine  re- 
ceiving legs  are  driven  by  as  many  50-horsepower 
induction  motors.  These  motors  are  connected  up 
to  the  legs  with  rope  drives  from  the  motors  to 
counter  shafts,  as  shown  in  Fig.  5.  Rawhide  pin- 
ions and  cut  gears  connect  the  countershafts  to  the 
main  elevator  head  shafts,  which  makes  a  neat  and 
complete  drive.  Each  leg  being  driven  independ- 
ently by  a  separate  motor,  which  can  be  stopped 
and   started  by   simply   throwing  the    switch,    oflfers 


Fig.  2.    30Q-kilowatt  Unit. 
IN   ENGINE   ROOM. 

tors.  These  two  double  fans  collect  all  the  dust 
from  the  dust  collectors,  of  which  there  are  28. 
I  hey  also  collect  the  dust  from  the  machinery  floor 
and  elevator-leg  boots  in  the  basement,  and  deliver 
the  dust  to  the  boiler  furnaces,  250  feet  distant. 
Each  of  the  so-inch  double  fans  requires  just  38 
horsepower  to  operate  it,  and  the  work  is  being 
done  with  a  so-horsepower  motor. 

On  the  basement  floor  there  is  one  7%-horsepower 
motor,  driving  a  belt  conveyor,  and  on  the  spout 
floor  are  two  25-horsepower  motors,  driving  two 
belt  conveyors,  40  inches  wide  by  360  feet  long,  with 
a  carrying  capacity  of  20,000  bushels  an  hour.  Four 
50-horsepower  motors  on  the  main  floor  drive  eight 
groups  of  cleaners  of  the  Monitor  type,  and  one 
50-horsepower  motor  drives  iS  shovel  rigs  for  un- 
loading the  cars.  In  connection  with  the  elevator 
there  is  also  a  car  haul,  1,500  feet  between  centers, 
driven  by  a  lOO-horsepower  motor  of  a  special  de- 
sign, to  meet  the  unusual  demands  made  on  a  car- 
haul  motive-power  unit.  A  20-horsepower  motor 
for  handling  the  cars  on  a  transfer  table  works  in 
connection   with  the   car  haul. 

This  elevator  has  been  principally  designed  by 
A.  D.  Bellinger,  who  is  the  superintendent  of  the 
Great  Northern  elevators  and  a  well-known  expert  in 
elevator  engineering.  Every  modern  facility  for 
handling  the  material  has  been  adopted,  and  only 
up-to-date  apparatus  has  been  installed.  The  motor 
equipment  includes  41  motors,  aggregating  over  1,400 
horsepower.     As  a  further  convenience  for  the  op- 
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eration  of  the  elevators,  a  complete  intercommuni- 
cating telephone  system  has  been  placed,  with  sta- 
tions  in   every  department   and   floor. 

In  ele%'ator  "A"  there  are  located  a  total  of  16 
motors,  aggregating  1,110  horsepower.  On  the  main 
floor  of  this  house  there  are  a  75-horsepower  mo- 
tor, driving  a  line  of  cleaners,  a  75-horsepower, 
driving  shovel  rigs,  one  50-horsepower,  operating 
a  double  50-inch  exhaust  fan,  and  one  50-horsepower 
motor,  driving  a  system  of  conveyor  belts.  On  the 
spout  floor  a  35-iiorsepower  motor  is  used  to  drive 
a  transfer  belt.  Fig.  6  shows  a  portion  of  the  ma- 
chinery floor,  and  illustrates  a  row  of  75-horse- 
power motors,  II  in  number,  which  drive  10  double 
sets  of  elevator  legs  and  one  single  elevator  leg. 
This  elevator  is,  in  general,  constructed  similarly  to 
elevator  "S." 

The  oldest  elevator,  "X,"  has  on  the  bin  floor  two 
15-horsepower  motors,  driving  transfer  belts,  and 
on  the  machinery  floor  two  50-horsepower  motors, 
driving  four  elevator  legs.  A  lOO-horsepower  mo- 
tor is  used  to  drive  the  car-haul,  transfer  belts 
and  unloading  rigs. 

In  the  three  elevators  there  are  installed  62  motors, 
ranging  in  size  from  7%  to  100  horsepower  and  hav- 
ing an  aggregate  rated  capacity  of  2.750  horsepower. 
As  many  of  the  motors  are  designed  for  a  150  per 
cent,  overload,  the  total  available  power  exceeds 
the  amount  given.     The  motors  are  all  of  the  three- 


Fuel  Oil." 
By  W.  W.  Reed. 

The  subject  "fuel  oil"  is  such  a  broad  one  that  I 
shall  limit  myself  in  this  brief  paper  to  the  com- 
mercial side  of  the  question  and  the  utilization  of 
oil    as    fuel    for    steam  purposes. 

The  discovery  of  oil  at  Beaumont,  in  such  appar- 
ently inexhaustible  quantities,  should,  and  doubtless 
will  mark  the  opening  of  a  new  era  of  employment 
for  Te.xas  and  the  Southwest.  With  such  a  cheap 
fuel  at  our  very  doors,  the  immense  advantages  to 
manufacturing  enterprises  must  be  clearly  seen.  The 
fuel  problem  being  solved,  why  should  the  raw 
material  which  we  produce  in  such  vast  quantities 
be  shipped  to  northern  manufacturing  centers,  to  be 
converted  into  manufacturers'  products?  The  dis- 
covery of  oil  in  California  has  had  a  remarkable 
effect  upon  the  groAvth  of  industries  in  that  state, 
and  there  is  no  reason  why  their  experience  should 
not  be  repeated  here,  only  in  a  larger  measure. 

Fuel  oil  has  already  displaced  in  a  large  measure 
the  use  of  coal  in  many  sections  of  this  state.  The 
immense  saving  to  be  accomplished  over  the  use  of 
coal  will  in  a  short  time  pay  for  the  investment  of 
the  oil-burning  equipment,  and  while  oil  will  never 
entirely  replace  the  use  of  coal,  its  use  in  this  section 
of  the  country  will  be  very  extensive. 

Oil  makes  an  ideal  fuel.  Aside  from  its  low  cost, 
there  are  many  other  advantages  to  be  gained  by 
its  use.  In  the  first  place,  it  is  more  easily  handled 
than  coal  or  wood,  and  its  use  cuts  down  in  a  large 
measure  the  amount  of  labor  necessary  to  be  em- 
ployed.    Probably  one  of  the  best  equipped  fuel-oil- 


FIG.    3.       GREAT    NORTHERN    GRAIN    ELEVATORS. 


phase  induction  type  and  operate  on  400-volt  cir- 
cuits. The  Westinghouse  Electric  and  Manufac- 
turing Company  furnished  the  motors,  and,  in  fact, 
all  the  electrical  equipment. 


Appropriations  for  Electrical  Apparatus. 

Washington,  April  26. — The  bill  making  appropri- 
ations for  fortifications  and  other  works  of  defense, 
which  passed  the  House  of  Representatives  on  April 
19th,  and  is  now  being  considered  in  the  Senate, 
contains  the  following  provisions  of  interest  to  the 
electrical  fraternity:  For  the  purchase  and  instal- 
lation of  searchlights  for  the  defenses  of  the  most 
important  harbors,  $150,000;  for  tools,  electrical  and 
other  supplies  and  appliances,  for  the  use  of  the 
troops  for  maintaining  and  operating  electric-light 
and  power  plants  in  gun  and  mortar  batteries,  $25,- 
000;  for  the  purchase  of  submarine  mines  and  the 
necessary  appliances  to  operate  them,  $50,000;  for 
the  purchase  of  special  apparatus  and  for  experi- 
mental purposes  for  the  department  of  electricity, 
mines,  etc.,  $2,000;  for  the  purchase  of  special  ap- 
paratus  for   electrician   sergeant's   division,  $1,000. 


Electrical  Exports. 


Electrical  exports  from  the  United  States  in 
March,  1902,  were  valued  at  $675,717,  of  which  $440,- 
031  represents  electrical  machinery  and  $235,686 
electrical  appliances,  including  telegraph  and  tele- 
phone instruments.  This  is  a  falling  off  in  electrical 
machinery  of  $121,402,  when  compared  with  the  fig- 
ures for  March,  1901. 

Classified  by  destination,  the  principal  exports  of 
electrical  machinery  for  March.  1902.  were  as  fol- 
lows: United  Kingdom,  $280,119;  British  North 
America,  $73,081;  Mexico,  $31,631;  countries  in  Eu- 
rope not  elsewhere  mentioned,  $16,931:  Brazil.  $11,- 
352;  British  Australasia,  $9,689;  Africa,  $3,448: 
France.  $2.633 :  Hongkong,  $2,575  :  British  East  In- 
dies, $2,471;  Germany,  $1,431;  Argentina,  $1,410; 
Japan,  $1,300.  , 

The  Citizens'  Electric  Light  and  Power  Company 
of  Newark,  Ohio,  is  building  a  35  by  30-foot  addi- 
tion to  its  plant.  In  the  addition  will  be  established 
two  new  boilers,  and  a  new  dynamo  is  to  be  added, 
with  a  capacity  of  10,000  lights. 


burning  plants  in  Texas  is  the  one  at  the  plant  of 
the  Houston  Lighting  and  Power  Company,  and  a 
brief  description  of  the  plant  may  be  of  interest  to 
those  who  are  not  familiar  with'  the  use  of  oil  as 
fuel.  -v 

Oil  is  delivered  on  the  spur  track  in  front  of  the 
plant  in  oil  tanks  of  from  about  6,000  to  9,000  gal- 
lons' capacity.  It  is  unloaded  by  gravity  into  the 
storage  tanks.  There  are  three  steel  tanks  of  12,000 
gallons'  capacity  each.  These  tanks  are  situated  in 
an  underground  waterproof  brick  vault,  over  which 
is  a  galvanized-iron  roof.  The  storage  tanks  are 
provided  with  heating  coils  to  heat  the  oil  in  cold 
weather,  so  that  it  will  not  become  too  viscous  to 
flow  freely  and  be  handled  by  the  pumps.  The  oil 
is  pumped  from  the  storage  tanks  into  a  small  re- 
ceiver, where  it  is  heated  to  a  high  temperature  by 
the  exhaust  steam  from  the  pump.  It  is  then  forced 
to  the  burners  under  pressure,  the  pump,  being  au- 
tomatic in  its  action,  maintaining  a  constant  pressure 
of  oil,  no  matter  how  much  oil  is  being  used.  In 
the  oil-feed  line  is  an  oil  meter,  which  registers  the 
amount  of  oil  consumed.  After  the  oil  gets  to  the 
burner  its  action  depends,  of  course,  on  the  style 
of  the  burner.  The  general  principles  of  all  oil 
burners  are  about  the  same.  Before  coming  to  the 
nozzle  of  the  burner,  the  oil  comes  into  contact  with 
the  live  steam  from  the  boilers,  the  steam,  of  course, 
expanding  and  atomizing  the  oil.  In  some  burners 
the  atomization  of  the  oil  is  accomplished  in  the 
burner  itself,  while  in  others  it  is  practically  atom- 
ized in  the  firebox.  The  former  method  seems  to 
be  the  best. 

Relative  Heat  Values  of  Coal  and  Oil. 

In  comparing  the  heat  values  of  various  fuels  the 
number  of  heat  units  contained  in  each  is,  of  course, 
the  proper  and  scientific  method  of  comparison. 
Professor  Phillips  gives,  in  his  report  on  "Texas 
Petroleum,"  for  petroleum  from  17,000  to  20,000 
British  thermal  units,  and  assumes  an  average  value 
of  18,500  British  thermal  units.  For  the  Alabama 
coals  he  gives  13,500  British  thermal  units;  for  good 
McAlester  coal.  13.500  British  thermal  units;  for 
New  Mexico  coal,  12.000  British  thermal  units,  and 
for    lignite,    g.goo    British    thermal    units.     On    this 

I.  Paper  read  before  the  Southwestern  Gas,  Electric  and 
Street  Railway  Association  at  San  An'onio.  Texas,  April  19,  1902. 
Mr.  Reed  is  superintendent  of  the  Houston  (Texas)  Lighting 
and  Power  Cotnpany. 


basis,  one  barrel  of  crude  petroleum,  weighing  320 
pounds,  net,  would  be  equivalent  to  438  pounds  of 
Alabama  or  McMester  coal,  492  pounds  of  New 
Mexico  coal  and  598  pounds  of  lignite. 

From  these  values,  then,  a  calculated  number  of 
barrels  of  oil  to  equal  one  ton  of  coal  would  be: 

1  ton  Alabama  coal 4.56  barrels  oil. 

I  ton  McAlester  coal 4.56  barrels  oil. 

1  ton  New  Mexico  coal 4.06  barrels  oil. 

I  ton  lijinite 3.34  barrels  oil. 

In  actual  practice  the  value  of  oil,  as  compared 
with  coal,  would  vary,  depending  on  many  factors, 
such  as   the   gnule   nf  coal,  efficiency  of   the  burner 


FIG.  4.  POWER  EQUIPMENT  OF  THE  GREAT  NORTHERN 

GRAIN  ELEVATORS. — SWITCHBOARD  IN 

ENGINE  ROOM. 

or  atomizer,  furnace  construction,  etc.  Results  based 
on  actual  practice  are  from  2%  to  four  barrels  of 
oil   to  a   ton -of  soft   coal. 

Cost  of  Handling  Fuel. 
Infusing  fuel  oil  the  cost  of  handling  the  fuel 
is  greMly  reduced.  The  oil  is  usually  unloaded  by 
gravity,  thtis  doing  away  with  the  cost  of  unloading 
coal.  'The  oil  being  fed  automatically  to  the  fur- 
naces, the  stokers  and  coal  passers  may  be  done 
away  with.  All  that  is  necessary  is  one  man  in 
the  fireroom  to  look  after  the  water  level  and  look 
after  the  general  operation  of  the  system.  While 
no  great  amount  of  skill  is  required  to  operate  an 
oil-buriimg  system,  a  great  deal  depends  on  the 
careful  adjustment  of  the  burners,  insuring  a  proper 
amount  of  ^team  and  air  supply  for  the  oil  being 
consumed.  What  is  known  as  a  "gas  flame,"  a 
blue  or  whitish  Tjlue,  .transparent  flame,  which  com- 
pletely  fills    the   firet)6x,   gives  the    best   results. 

SxEAkiNG   Capacity. 
The  use  of  fuel  oil  increases  the  steaming  capacity 
of  boilers  in   the  neighborhood  of  35   per  cent.     At 
the  plant  of  the  Houston  Lighting  and  Power  Com- 
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pany,  with  a  certain  load  on  the  generators,  one- 
boiler  using  oil  now  does  easily  what  formerly  re- 
quired two  boilers  using  coal. 

Cleanliness  and  Safety. 

In  using  fuel  oil  the  boiler  room  and  premises- 
can  be  kept  tidy  and  clean,  as  there  is  no  unsightly 
coal   pile,   no    dust,  ashes   or  clinkers. 

Insurance  companies  will  not  allow  a  gravity  sys- 
tem of  heating  the  burners,  so  that  there  is  no  oil 
above  the  level  of  the  burners.  Recent  fires,  so- 
near  to  the  oil  tanks  that  this  oil  was  heated  to  a 
very    high    temperature,    have    shown    that    there    is 
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little  or   no  danger  to  be  feared  on  that   score,   as 
the  oil  did   not   explode  or  even  ignite  and  burn. 

Other   Advantages. 

The  fires  maj^  be  regulated  from  a  low  to  an 
intense  heat  in  a  ven-  short  space  of  time.  The 
firebox,  with  proper  use  of  oil,  will  last  a  great  deal 
longer  than  with  the  use  of  coal,  and  there  are  no 
repairs  and  maintenance  of  fire  tools.  As  the  fire 
doors  do  not  have  to  be  opened,  cold  air  is  not 
suddenly  admitted  into  the  combustion  chamber  to 
cool  down  the  gases  and  cause  unequal  expansion 
and  contraction  of  the  tubes  and  boiler  sheets,  with 
the   consequent    deterioration   of   the   same. 

Results  of  Tests. 

It  was  my  intention,  in  preparing  this  paper,  to 
obtain,  if  possible,  the  experience  of  some  of  the 
concerns  which  have  been  using  fuel  oil,  but  sickness 
has  prevented  me  from  getting  these  data.  I  will 
have  to  confine  myself,  therefore,  principally  to  the 
experience  of  the  company  witli  which  I  am  con- 
nected. 

I  know  personally  of  but  two  evaporation  tests 
made  with  the  Beaumont  oil.  One  of  these  was 
made  by  the  Houston  Electric  Company.  The  test 
was  made  on  two  Babcock  &:  Wilcox  boilers,  and 
an  evaporation  of  13. 4S  pounds  of  water  per  pound 
of  oil  was  obtained  from  and  at  212  degrees  Fahr- 
enheit. The  oil  was  found  to  weigh  7.43  pounds 
per    gallon. 

The  other  was  made  at  the  plant  of  the  Houston 
Water  Company,  where  an  evaporation  of  14.71 
pounds  of  water  per  pound  of  oil  w-as  obtained  from 
and  at  212  degrees  Fahrenheit. 

We  have  never  made  any  evaporative  tests  at  our 
plant,  and  in  this   connection   I   might   say  that   an 
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a  saving  of  6.4  per  cent,  over  No.  i,  No.  3  a  saving 
of  !5  per  cent,  over  No.  i,  and  No.  4  a  saving  of 
19.3  per  cent,  over  No.  i,  showing  that  a  great  deal 
depends    upon    the    construction    of   tlie    burner. 

The  high  efficiency  of  No.  4  burner  is  due,  I  be- 
lieve, to  a  device  in  the  burner  whereby  the  oil 
and  steam  are  very  intimately  mixed  and  also  to 
the  fact  that  highly  superheated  steam  is  employed 
to  atomize  the  oil,  tlius  bringing  the  mi.Kture  up 
to  a  very  high  temperature.  The  flame  produced 
is  a  very  uniform  "gas  flame,"  and  the  nozzle  of 
tlie  burner  is  so  proportioned  that  the  flame  com- 
pletely fills  the  firebo.x.  Our  experience  has  also 
shown  that  a  great  deal  depends  upon  the  construc- 
tion of  the  firebox.  Of  course,  a  construction  that 
is  suitable  for  one  class  of  boilers  would  not  suit 
another  class.  I  believe  that  in  installing  a  fuel-oil 
equipment  various  arrangements  of  firebox  con- 
struction and  burners  should  be  tried  and  the  ar- 
rangement best  suited  to  the  requirements  deter- 
mined by  experience.  \\'here  the  grate  bars  as 
arranged  for  burning  coal  are  left  in  place  and  cov- 
ered over  with  a  layer  of  firebrick,  the  furnace 
can  be'  adapted  for  the  use  of  coal  again  in  a  few 
minutes'  time,  in  case  the  supply  of  oil  runs  out,  or 
in  case  of  any  serious  accident  to  the  fuel-oil  burn- 
ing .system.  By  using  this  construction  the  air  is 
also  heated  in  passing  through  the  hot  bricks,  and 
the  temperature  of  the  gases  is  not  cooled  down. 
The  necessary  amount  of  air  for  complete  combus- 
tion can  be  regulated  by  opening  or  closing  the  ash- 
pit  doors. 

Sulphur  in  Fuel  Oil. 

^\'hen  fuel  oil  from  the  Beaumont  fields  first  be- 
gan to  be  used  for  steam  purposes  much  was  said 
about  the   destructive  effects  of  sulphur  in  the  oil. 
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evaporative  test  is  not  a  fair  one,  so  far  as  actual  It  was  claimed  that  the  large  quantities  of  sulphur 

results    are    concerned,    unless    the    steam    used    co  'in    the  oil    would  in   a   short   time   in.iure  and   ruin 

operate  the  atomizers  is  deducted  from  the  amount  the  tubes  and  sheets  of  the  boilers.    I  presume  the 

of  water  evaporated.     This  is  particularly  so  where  "coal  ringi- were" responsible  for  these  reports,  but 

tw^o  burners  are  to  be  compared,   for,  manifestly,  if  time  has   proven   that'  there   is    nothing  to   fear   on 

two  different  burners  give  the  same  evaporation  per  this  score.     The  percentage  of  sulphur  in  Beaumont 

pound  or  gallon  of  oil,  the  one  using  the  least  steam  oil    is   placed   by  -analysis    of  various   persons    from 

to  operate  it  would  be  the  best.  1.33    per    cent.    (Dr.    Redwood,    Beaumont    Oil    Re- 

From  data  covering  a  period  of  two  months'  use  view.   March   20,    1902)    to  2.04  per   cent,    (analysis 

of  coal  and  two  months'  use  of  oil  at  the  plant  of  of  A.  M.  Smoot.  chief  chemist  of  Ledeux   &  Co.). 

the  Houston  Lighting  and  Power  Company,  the  fol-  After  using  Beaumont  oil  for  a  period  of _  ovei|   10 

lowing  results  w-ere  obtained:  months   I  have  been  unable  to  detect  any  injurious 

The    number   of   kilowatt-hours    produced    at    the  effecfs  on  our   boilers,   due  to  the  presence  of  sul- 

switchboard  from  one  ton  of  Montreal   "mine-run"  phur. 

coal   as  compared  with  the  number  of  kilowatt- Tiours  5  ^          ^^  g^  Effected  by  the  Use  of  Oil. 
produced    from   one   barrel   of   Beaumont   crude   oil 

showed  that  one  ton  of  coal  was  equal  to  3.60  bar-  Knowing  or  assuming  the  relative  values  of  coal 

rels  of  oil.  and  oil,  and  knowing  the  cost  of  coal  and  oil   de- 

A  number  of  tests  were  also  made  to    determine  livered  at  the  plant,  the  saving  to  be  effected  by  the 

the  relative  efliciencies  of  various  forms  of  burners.  use  of  oil   can  be  calculated.     The  saving  found  at 

Of  course,  in  a  paper  of  this  kind,  I  am  not  at  lib-  the  plant  of  the  Houston  Lighting  and  Power  Com- 

erty  to  disclose  the  names  of  the  various  burners.  pany  was  about  63  per  cent.     Oil  fuel  requires  less 

but    will    designate    them    by    numbers.     Efficiencies  labor   in    handling,    as    the    oil  _  is    usually   unloaded 

were  taken  in  gallons  of  oil  consumed  per  kilowatt-  from    the    tank    cars    by    gravity     and    fed    to    the 

hour    output    at    the    switchboard.     This    method    is  burners    automatically.     This    does    away    with    the 

in  some  respects  not  an  ideal  one.  since  it  takes  into  labor  of  unloading  the   coal    and  the  labor  of  coal 

consideration  the  efficiencies  of  the  steam  and  elec-  passers.                                                       .        '        .         . 

trical    machinery-.     The     conditions     governing    the  The  deterioration  of  the  furnaces  is  less  with  od 

test  were,  however,  as  nearly  as  possible   the   same  than   with  coal,  and  as.  with  proper  firing,  there  is 

in  all  tests,  i.  e.,  with  the  same  condition  of  boilers  no  smoke  or  soot  with  the  use  of  oil,  the  tubes  of 

as  to  cleanliness,  and  the  same  load  on  the  engines  the  boilers  are  cleaner,  thus  allowing  more  heat  to 

and    generators,    the    tests    all    covering    the    same  be  taken  up  by  the  water, 

length  of  time.  The    maintenance   charges    with   a    fuel-oil    equip- 

The  efficiencies  obtained  were  as  follows :  ment  are  less  than  with  coal. 

Earner  No.  1 0.713  pallon  per  kilowatt-hoor.  CONCLUDING     OBSERVATIONS. 

Rorner  No.  2 0.667  ea'Ion  per  kilowatt-^'our. 

Bomer  No.  3 0. ''06  gallon  per  kilowatt-h  or.  Crude  oil   has   SO  many  advantages   over  coal    as 

BntnerNo.4 0.57s  gallon  per  ki'owatt-honr.  ^    j^^^,    j^^j    j^    ^^^^.    destined_  eventually    almost    to 

It  will  be  seen  from  this  that  burner  No.  2  effected  displace  the  use   of  coal   for   industrial  purposes  in 
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the  South  and  Southwest,  and,  in  fact,  any  section 
where  it  can  compete  with  coal.  Already  a  large 
number  of  the  railroad  companies  are  using  oil  fuel 
on  their  locomotives  in  this  section,  with  apparently 
the  best  results. 

Discussion. 

F.  C.  Bitgood,  Houston,  Texas  (Communicated): 
In  relation  to  the  experience  of  the  Hartford  Steam 
Boiler  Inspection  and  Insurance  Company  as  to  the 
effects  on  steam  boilers  of  Beaumont  and  Corsicana 
fuel  oil,  I  beg  to  present  the  association,  briefly,  the 
following: 

The  use  in  this  territory  of  crude  oil  as  fuel  be- 
gan in  April,  1901,  and  our  observations  cover  the 
periods  since  then.  At  the  outset  our  inspectors 
received  special  instructions  concerning  the  new  fuel 
and  were  cautioned  to  use  special  vigilance  to  the 
end  that  its  effects  on  the  boilers  under  our  charge 
might  be  ascertained  as  quickly  as  possible.  Thus 
.  far  the  closest  scrutiny  has  failed  to  reveal  any 
deleterious  effects,  where  proper  care  was  exercised 
in  installing  the  oil-burning  apparatus  and  in  its 
operation  afterward.  In  some  instances  tubes  have 
been  bent  and  shell  plates  overheated  by  rea- 
son of  undue  concentration  of  the  oil  flame  on  cer- 
tain exposed  portions  of  the  boilers,  but  these  trou- 
bles have  uniformly  disappeared  when  the  faulty 
conditions   w'Cre   rectified. 

Some  apprehension  was  felt  at  first  that  the 
amount  of  sulphur  contained  in  the  crude  oil  might 
be  sufficient  to  cause  more  rapid  deterioration  from 
pitting  and  corrosion  than  had  been  experienced 
with  coal.  This  fear  has  so  far  proved  groundless. 
No  extraordinary  pitting  of  tubes  and  shells  has 
been  noted  since  the  introduction  of  oil  as  fuel. 
This  may  be  accounted  for  by  the  fact  that  the 
amount  of  sulphur  liberated  per  thousand  heat  units 
is  less  with  oil  than  with  coal. 

The  wear  and  tear  upon  the  boiler  structure  is 
probably  less  with  oil  than  with  coal.  Much  of  this 
wear  and  tear  with  coal  is  due  to  strains  produced 
by  the  sudden  and  frequent  inrushes  of  air  against 
the  hot  plates  and  heads  while  furnace  doors  are 
opened  for  firing,  resulting  often  in  leakage  at  seams 
and  tube  ends  and  small  fractures  of  the  boiler 
plates.  These  are  almost  entirely  avoided  by  using 
oil  for  fuel.  The  doors  are  never  opened,  and,  the 
temperature  remaining  practically  even,  there  are 
no  injurious  contractions.  In  some  cases,  where 
constant  trouble  had  been  experienced  with  coal 
from  the  above-mentioned  causes,  there  was  a  marked 
improvement  when  oil  was  introduced.  The  annoy- 
ing leakages  and  fractures  ceased,  thereby  lessening 
repair   bills   and   the   frequency   of   stoppages. 

It  will  be  seen  from  the  foregoing  that  this  com.- 
pany's  experience  ivith  oil  would  indicate  it  as  an 
ideal  fuel  if  used  with  proper  precaution.  There 
should  always  be  such  number  and  arrangement  of 
burners  as'  will  secure"  thorough  diffusion  of  the 
heat  liberated  over^the  entire  fire  surfaces  of  the 
boilers.  Each  plant''  is  a  separate  proposition,  and 
should  be  treated  as  such.  The  placing  of  apparatus 
in  position  is  in  itself  a  simple  matter,  but  making 
it  fulfill  all  the  requirements  of  safety  and  economy 
is  quite  another  thing,  and  one  requiring  expert 
knowledge  and  care.  Once  an  installation  is  prop- 
erly made,  its  operation  is  quite  simple. 

Probably  the  association  will  appreciate  a  word 
of  warning  on  one  or  two  points  in  particular. 
One  of  these  is  haste  in  raising  steam  from  cold  or 
cool  boilers.  Oil  is  rich  in  heat  units,  and  a  large 
amount  can  be  burned  in  the  furnace  in  a  short 
space  of  time.  This  makes  it  easy  to  get  up  steam 
quickly.  It  is  no  more  work  for  the  fireman,  so 
nobody  complains  except  the  boiler,  which  cannot 
make  itself  understood  all  at  once,  but  will  be  likely 
to  do  so  later  on.  when  frequently  abuse  in  this 
respect  has  sapped  its  powers  Another  danger  lies 
in  forcing  the  boilers  too  much.  Oil  lends  itself 
readily  to  forcing  the  boilers,  and  be.vond  their  rated 
capacity,  and  there  are  frequent  temptations  to 
do  this.  Much  caution  will  have  to  be  exercised 
in  these  respects,  if  undue  wear  and  tear  is  to  be 
avoided,  to  say  nothing  of  the  liability  to  dangerous 
explosions. 

The  foregoing  is  a  very  brief  resume  of  some 
facts  which  we  have  gleaned  during  the  oast  year, 
and  can  in  nowise  be  considered  in  the  light  of  a 
thorough  description  of  the  different  problems  in- 
volved. 


A  Large  Contract  for  Electric   Current. 

What  is  believed  to  be  the  largest  individual  con- 
tract for  commercial  electric-current  supply  ever  se- 
cured by  a  central-station  company  has  been  obtained 
lately  bv  the  Chicago  Edison  Companv.  Marshall 
Field  &  Co.  have  hitherto  maintained  isloated  plants 
in  their  great  wholesale  and  retail  merchandizing 
establishments  in  Chicago,  but  lately  a  contract  has 
been  executed  by  which  all  the  light  and  power  re- 
quired in  their  factories,  warehouses  and  retail  stores 
— six  or  eight  very  large  buildings — are  to  be  sup- 
plied by  the  central-station  company.  It  is  further 
stipulated  that  all  machinery,  as  sewing-machines, 
ventilators,  elevators,  cash-carriers,  etc.,  shall  be 
operated  by  electric  power.  It  is  difficult  to  obtain 
exact  fi,gures  about  this  .important  contract,  but  it  is 
said  that  the  Chicago  Edison  Company  will  supply 
current  to  this  one  customer  to  an  amount  greater 
than  the  entire  outDut  of  any  central-station  company 
in  the  state  outside  of  Chicago. 

The  Chicago  Edison  Company  will  also  supoly 
all  the  current  used  in  the  new  building  of  the  Chi- 
cago Daily  Tribune,  including  the  power  for  all  the 
presses  and  linotype  machines. 
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F.  S.  Gorton  Retires  from  Electric-light- 
ing Business. 
By  the  retirement  of  Frank  S.  Gorton  from  the 
Chicago  Edison  Company  on  May  ist  the  central- 
station  interests  of  Chicago,  and,  indeed,  of  the 
West,  liave  lost  one  of  their  earliest  and  most  far- 
seeing  champions.  Mr.  Gorton  was  a  pioneer  in 
the  electric-lighting  business  in  Chicago.  He  be- 
lieved in  the  induslr>'  and  backed  it  with  his  in- 
fluence and  his  money  in  the  early  days  when  it 
took  some  perspicacity  to  foresee  the  remarkable 
development  that  was  to  follow.  In  less  than  20 
years  he  has  had  the  satisfaction  to  witness  such 
a  growth  of  the  business  as  has  exceeded  his  most 
enthusiastic    predictions.    He    deserves    an    honored 


FRANK    S.    GORTON, 

place  among  the  American  business  men  whose 
acute  discernment  has  made  possible  the  upbuilding 
of  the  electrical   industry  to  what  it  is  to-day. 

In  1882  General  Anson  Stager,  so  well  known  for 
his  work  in  connection  with  the  development  of  the 
telegraph  in  the  West  and  at  that  time  vice- 
president  and  general  superintendent  of  the  Western 
XJnion  Telegraph  Company,  organized  the  Western 
Edison  Light  Company  of  Chicago,  with  $500,000 
capital  stock,  and  secured  exclusive  rights  from  the 
old  Edison  Electric  Light  Company  for  the  states 
of  Illinois,  Iowa  and  Wisconsin.  General  Stager 
was  a  man  of  excellent  judgment,  and  he  foresaw 
the  possibilities,  or  some  of  the  possibilities,  of 
electric  lighting.  At  first  the  business  mainly  con- 
sisted  in   installing  isolated  plants,  although  central 

Consolidated    [balance    Sheet   of   January    31, 


country  to  be  opened  new  with  incandescent-light 
equipment  throughout. 

General  Stager  died  in  March,  1885.  and  in  the 
following  year  Edward  H.  Johnson,  then  president 
of  the  Edison  Electric  Light  Company,  and  C.  H. 
Coster,  then  of  the  firm  of  J.  P.  Morgan  &  Co., 
the  financial  agents  of  the  parent  Edison  interests, 
proposed  to  the  Western  Edison  Light  Company 
to  buy  back  the  territorial  rights  of  the  latter  at  a 
profit  to  the  investors.  As  the  Western  company 
had  never  made  any  money,  the  offer  was  accepted. 
The  western  business  of  the  parent  Edison  company 
was  then  taken  in  hand  by  James  S.  Humbird  and 
Frank  S.  Gorton,  under  the  firm  name  of  Humbird 
&  Gorton.  Mr.  Humbird  had  previously  had  charge 
of  the  Pennsylvania  business  of  the  parent  Edison 
company.  Subsequently  Mr.  Humbird  sold  his  in- 
terest to  Mr.  Gorton  and  associated  himself  with 
George  Westinghouse. 

In  the  spring  of  1887  the  present  Chicago  Edison 
Company,  with  rights  for  electric  lighting  and  power 
and  the  sale  of  supplies  in  Cook  County,  was  estab- 
lished, with  capital  stock  of  $500,000.  The  prin- 
cipal stockholders  were  the  old  stockholders  of  the 
Western  Edison  Light  Company.  Mr.  Gorton  was 
made  a  director  and  also  secretary  and  treasurer, 
which  positions  he  retained  until  this  week.  At 
first  most  of  the  stockholders  had  little  faith  in  the 
earning  qualities  of  a  central  station,  as  shown  by 
the  fact  that  before  the  Adams  Street  station  was 
finished  the  company  ran  short  of  funds  and  made 
a  bond  issue  of  $250,000  to  complete  the  plant,  as 
it  could  not  sell  more  stock.  At  that  time  Mr, 
Gorton  was  almost  alone  in  the  management  of  the 
company,  and  he  brought  its  affairs  to  a  successful 
issue.  In  1889  the  company  began  to  pay  two  per 
cent,  quarterly  dividends,  and  it  has  continued  to 
divide  profits  at  the  same  rate  ever  since.  As  the 
readers  of  the  Western  Electrician  are  aware,  the 
business  has  increased  enormously.  The  $500,000 
company  of  1887  has  now  a  capitalization  of  $7,590.- 
000,  and  its  stock  is  quoted  at  16S.  In  e.x;tent  and 
efficiency  the  service  has  been  increased  in  even 
greater   ratio. 

Mr.  Gorton  is  a  native  of  Rochester,  N.  Y.,  and 
before  coming  to  Chicago  was  engaged  in  manufac- 
turing business  in  New  York  city.  He  declare.";  that 
he  has  definitely  retired  from  the  electric-lighting 
business.  With  Mrs.  Gorton,  he  will  spend  the  sum- 
mer in  Europe,  On  his  return  he  will  devote  his 
attention  to  his  other  interests,  which  are  large. 


Lord  Kelvin's  Visit. 

After  spending  the  first  few  days  after  their  ar- 
rival in  New  York,  Lord  and  Lady  Kelvin  left  on 
Tuesday,  April  22d.  for  Washington  in  the  private 
car  of  George  Westinghouse,  by  whom  they  were 
entertained  while  at  the  capital.  At  the  dinners 
and  receptions  given  in  honor  of  the  British  scien- 
tist and  his  wife  many  distinguished  guests  were 
present,  including  representatives  of  the  Cabinet  and 
Supreme  Court  and  foreign  diplomats. 

On  Thursday.  April  24th,  in  company  with  Mr. 
Westinghouse,  Lord  Kelvin  appeared  before  the 
Congressional  committee  which  has  in  hand  the 
bill  for  the  substitution  of  the  metric  system  of 
measures  for  the  standards  now  enxployed  in  the 
1902.  Consolidated 


the  titled  visitor  was  entertained  at  dinner  at  the 
Jamestown  Club,  where  many  prominent  speakers 
paid  tribute  to  his  ability  and  the  work  he  has 
accomplished.  After  Jamestown,  Niagara  Falls  was 
visited,  Lord  Kelvin  and  party  arriving  there 
on'  Saturday  afternoon.  Between  the  time  of  his 
arrival  on  Saturday  and  his  departure  on  Sunday 
afternoon,  April  27th,  the  Niagara  Falls  power 
plant  and  environments  were  visited. 

Rochester  came  next  on  the  itinerary,  and  owing 
to  the  fact  that  Lord  Kelvin  visited  the  works  of 
the  Eastman  Company  in  that  city  as  a  representa- 
tive of  the  English  stockholders,  his  stay  was  pro- 
longed for  three  days.  George  Eastman  acted  as 
host  for  the  party  during  the  visit  in  Rochester. 
It  is  thought  that  Lord  and  Lady  Kelvin  will  re- 
main  in   this   country  until  about    May   lOth. 


Annual  Report  of  General  Electric  Com- 
pany. 

The  tenth  annual  report  of  the  General  Electric 
Company  has  just  been  issued.  It  covers  the  finan- 
cial and  technical  business  of  the  company  for  the 
fiscal   year  ended  January  31st  last. 

President  C.  A.  Coffin's  report  to  the  stockholders 
shows  that  the  profits  of  the  company  for  the  fiscal 
year  (including  a  profit  of  $938,584.77,  derived  from 
the  sale  of  securities),  after  deducing  all  general, 
patent  and  miscellaneous  expenses,  expenditures  of 
$1,131,583,98  on  factory  plants  and  machinery,  and 
allowances  for  depreciation  and  losses,  were  $8,598,- 
241,34,  Dividends  on  the  preferred  and  common 
stock  and  interest  on  debentures  amounted  to  $1,997,- 
96S.40,  leaving  a  balance  of  $6,600,274,9^.  There  was 
an  increase  in  the  value  of  stocks  and  bonds  owned 
by  the  company  of  $2,057,685.07,  and  hence  there 
was  added  to  the  surplus  account  a  total  of  $8,657,- 
960.01,  making  a  total  surplus  of  no  less  than  $13,- 
287,140. 

Attention  is  especially  called  in  the  report  to  the 
result  of  the  recent  revaluation  of  the  securities 
owned  by  the  company.  After  reducing  the  book 
values  of  certain  items  in  the  securities,  a  net  in- 
crease of  $2,057,685.07  is  shown  in  the  a,ggregate 
book  value  thereof.  Besides  this  increase  in  value 
the  company  has  realized  as  net  profit  from  sales 
of  sundry  stocks  and  bonds  during  the  last  four 
years  an  amount  in  excess  of  $2,500,000. 

Apart  from  these  profits,  it  has  collected  in  in- 
terest and  dividends  from  these  securities  during 
the  four  years  an  additional  amount  of  $1,140,000, 
or  about  4  1-5  per  cent,  per  annum  upon  the  book 
value  thereof. 

The  consolidated  balance  sheet  and  the  consoli- 
dated nrofit  and  loss  account  as  of  January  31st  are 
given  below. 

The  following  are  abstracts  of  the  vice-presidents' 
reports : 

Sales   Department   (Vice-president  Griffin). 

Sales  for  the  year  amounted  to  $32,338,036,  and 
orders  received  totaled  $34,350,840,  as  compared  with 
$28,783,275  and  $27,969,541,  respectively,  in  1901, 
and  $22,379,463  and  $26,323,626  respectively  in  1900; 
and  (going  back  as  far  as  1895)  with  $12,540,395  and 
$12,160,119.  respectively,  in  that  year. 

Since  February  i,  1900,  the  orders  received  have 
not  included  the  items  of  services  of  experts  and 
labor,  freight  and  transportation,  supply  material, 
boilers,  engines,  etc.,  of  outside  manufacture,  and 
bare  copper  wire,  which  items  were  included  prior 
to  igoo.  These  items  amounted  to  $1,828,962  during 
the  last  year. 

The  orders  received  include  about  350,000  kilo- 
Profit  and   Loss  Account  of  January  31,  1902. 
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Stations  were  built  in  Appleton,  Wis.,  Des  Moines 
and  Boone.  Iowa,  and  Elgin,  III.  In  1883  Frank  S. 
Gorton,  General  Stager's  son-in-law,  became  con- 
nected with  the  company,  of  which  he  was  made 
treasurer.  In  addition  to  installing  plants,  the  com- 
pany sold  supplies,  but  business  was  slow  in  those 
early  days,  as  it  was  difficult  to  make  people  be- 
lieve that  the  electric  light  was  commercial.  The 
Western  Edison  Company  was  a  pioneer  in,  the  busi- 
ness and  it  experienced  the  difficulties  of  all  pioneers. 
However,  it  was  not  idle.  The  first  theater  plant 
installed  in  Chicago  was  put  into  the  Academy  of 
Music,  on  the  West  Side,  in  1882.  Next  came  the 
Columbia  Theater,  which  was  the  first  theater  in  the 


HENRY  VV,   DARLING,   Treasurer. 
EDWARD  CLARK.  Central  Auditor. 

ANNUAL    REPORT    OF    GENERAL    ELECTRIC    COMPANY. 

United  States.  The  spectacle  of  a  British  baron 
appearing  before  a  congressional  committee  and 
urging  ihc  passage  of  a  House  bill  was  unusual. 
Lord  Kelvin  said  he  long  had  hoped  England  would 
take  the  lead  in  this  matter,  but  if  it  would  not  he 
thought  the  United  States  should  lead  ofif,  believ- 
ing his  own  country  would  follow  suit.  He  com- 
mended the  plan  of  the  committee  to  allow  time  for 
the  people  to  familiarize  themselves  with  the  system 
before  adopting  it  as  the  standard  of  measurement. 
The  next  day  Lord  Kelvin  and  party  journeyed 
to  Jamestown.  N.  Y.,  where  they  were  entertained 
by  Charles  S.  Abbott,  and  where  Lord  Kelvin 
visited    the    Aristotype    works.     On    Friday    evening 
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watts  capacity  of  generators  and  rotary  converters, 
over  600,000  horsepower  of  railway  motors,  over 
150,000  horsepower  of  other  motor.s,  over  200,000 
kilowatts  of  transformers  and  over  15,000,000  incan- 
descent lamps. 

During  the  year  the  company  received  orders  for 
55,000  horsepower  in  generators  (including  three  of 
ro.ooo  horsepower  each)  for  the  Niagara  Falls 
Power  Company,  to  be  used  by  it  both  on  the  Amer- 
ican and  Canadian  sides  of  the  river;  i.Soo  railway 
motors  (125  horsepower  each)  for  the  complete 
motor  equipment  of  the  Manhattan  elevated  railway. 
New  York  city;  also  control  equipments  and  air 
compressors  therefor;  the  entire  equipment  of  the 
tramways  of  Tokyo,  Japan,  including  3.600  kilowatts 
in  generators,  250  car  equipments,  and  all  accessory 
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apparatus,  and  the  electrical  equipment  of  several 
high-speed  interurban  railways  connecting  important 
cities. 

Included  in  the  amounts  billed  are  5,760  horse- 
power of  generators  and  4,200  horsepower  of  motors 
for  the  ilysore  installation  in  India,  which  utilizes 
the  waterpower  of  tlie  streams  from  the  Western 
Ghauts  and  transmits  the  power  go  miles  to  the 
Kolar  gold  fields,  and  3,000  horsepower  of  gener- 
ators, 4,700  horsepower  of  rotary  converters  and 
ij,8oo  horsepower  of  railway  motors  for  an  electric 
railway  connecting  ililan.  Gallarate  and  Varese, 
Italy,  this  road  now  being  operated  by  steam;  also 
more  than  9,000  motors  of  various  sizes  for  the  op- 
eration of  machine  tools,  blowers  and  fans,  pumps 
and  miscellaneous  machinery. 

As  further  illustrating  the  various  uses  of  elec- 
tricity, the  following  is  a  list  of  chemicals  for  the 
production  of  w^hich  electrical  apparatus  was  sold 
during  the  last  year:  Aluminum,  carborundum, 
calcium  carbide,  corundum,  graphite,  sponge  lead, 
alkalies,  ferro-titanium,  sodium,  potassium  chlorate, 
barium  hydrate,  barium  cyanide,  phosphorus,  ozone, 
chromium   and    ferro-silicon. 

The  company  is  now  installing,  or  completed  dur- 
ing the  year,  electrical  equipment  on  23  ships  in  the 
United  States  Navy,  two  ships  for  the  Pacific  Mail 
service,    and   a    large   number    of   merchant   vessels. 

The  successful  operation  during  the  year  of  trans- 
formers at  80,000  volts  renders  practicable  the 
use  of  hitherto  unavailable  waterpowers  and 
the  transmission  of  power  therefrom  over  dis- 
tances of  200  miles  or  more  in  competition  with 
coal. 

The  company  received  about  160,000  separate 
orders  during  the  year  (not  including  con- 
tracts), an  average  of  528  per  day.  Current 
orders  have  gradually  .increased  from  380  per 
day  in  1897   to  528  per  day  in  1901. 

M.\NUF.\CTURING    (VlCE-PRESIDENT    RICE)  . 

The  continued  increase  in  our  business  has 
required  further  expenditures  during  the  year 
for  extensions  to  existing  buildings  and  the 
erecton  of  new  ones,  and  for  additional  ma- 
chinery, aggregating  about  $1,500,000,  exclusive 
of  the  cost  of  patterns,  small  tools,  etc. 

At  the  Schenectady  works,  the  pattern  shop, 
of  52,000  square  feet,  and  the  additions  of  70,- 
000  square  feet  to  our  machine  shops,  men- 
tioned in  my  last  report,  have  been  completed. 
We  are  now  erecting  buildings  for  the  man- 
ufacture of  wire  and  cable  and  insulating  ma- 
terials, of  180,000  square  feet;  a  machine  shop, 
for  large  work,  of  117,000  square  feet;  a  build- 
ing of  60,000  square  feet,  to  increase  our  fa- 
cilities for  manufacturing  switches,  controllers 
and  other  small  articles;  and  an  addition  of 
13,000  square  feet  to  our  testing  shop. 

The  building  now  used  as  our  general  office  at 
Schenectady  was  originally  designed  for  man- 
ufacturing purposes,  and  it  is  suitable  for  such 
purposes.  '  The  new  office  building,  which  has 
been  under  construction  for  the  last  year,  will 
soon  be  completed  and  the  present  building 
utilized  for  manufacturing,  adding  about  40,000 
square  feet. 

We  have  also  begun  an  extension  to  our 
shipping  department,  which  will  add  30,000 
square  feet,  and  a  new  power  house,  which 
will  add  6,000  horsepower  to  our  present  equip- 
ment. 

At  the  Lynn  works  our  machine  shop   and 
testing  facilities  were  increased  by  the  addition 
of  a  building  having  25,000  square  feet  of  floor 
space ;  substantial  additions  were  made  to  the  power 
plant,  and  plans  are  now  being  prepared  for  a  build- 
ing of  55,000  square  feet  floor  area  for  the  manu- 
facture of  meters   and  instruments. 

At  the  Harrison  works  the  fireproof  storage  build- 
ing, of  68,000  square  feet  area,  mentioned  in  mj 
previous  report,  was  completed  during  last  summer, 
and  plans  are  being  prepared  for  further  substantial 
additions  to  our  manufacturing  facilities  to  take 
care  of  the  increased  sales  of  incandescent  lamps. 

The  floor  area  of  all  our  factory  buildings  is 
approximately  2,500,000  square  feet,  which  will  be 
increased  this  year  about  400,000  square  feet  by  the 
buildings   now   under  construction. 

The  number  of  employes  in  all  the  works  is  about 
15.000. 

The  erection  by  the  British  Thomson-Houston 
Company  of  large  works  at  Rugby,  England,  will 
be  of  assistance  to  our  manufacturin.g  facihties.  as 
that  company  has  hitherto  been  principally  supplied 
by  our   w*orks  in  this  country. 

Engineerixg  (Vice-president  Rice). 
During  the  last  year  there  has  been  a  continual 
increase  in  the  size  of  electrical  units,  and  a  great 
extension  of  the  useful  field  for  electrical  apparatus. 
We  have  recently  closed  an  order  for  several  electric 
generators,  each  of  a  capacity  of  10,000  horsepower, 
which  are  50  per  cent,  larger  than  any  machines 
heretofore  built.  These  mammoth  generators  are 
to  be  used  in  a  new  power  house  at  Niagara  Falls, 
and  the  large  size  was  adopted  because  of  the  lower 
relative  cost  and  the  saving  in  hydraulic  and  other 
engineering  work.  The  machines  are  of  the  same 
general  type  as  those  which  have  been  standard  with 
us  for  several  years. 

We  have  also  taken  an  order  for  five  5.000-horse- 
power  generators  for  Niagara  Falls,  making  a  total 
of  II  machines  of  this  size  ordered  for  use  at  that 
plant.  These  are  interesting,  because  they  are  of 
the  design  of  our  own  engineers,  whereas  the  first 


six  mentioned  in  my  last  report  follow  the  designs 
of  outside  engineers.  Our  design  was  finally  adopted 
because  of  lower  cost  and  general  excellence. 

There  has  been  a  great  increase  in  the  size  and 
number  of  electric  motors  for  power  purposes.  We 
have  now  under  construction  a  large  number  of 
motors  of  sizes  ranging  from  500  to  1,000  horse- 
power. 

The  application  of  electric  power  to  the  operation 
of  textile  mills,  machine  shops,  mining  plants  and 
all  classes  of  machinery  is  rapidly  increasing.  Man- 
ufacturing plants  covering  large  areas  are  rapidly 
adoptinj^  electricity  for  distributing  power,  because 
it  is  now  a  recognized  fact  that  there  is  no  other 
method  of  distribitting  power  over  large  areas  com- 
parable in  economy  or  eftectiveness.  Even  in  small 
plants,  where  efficiency  of  transmission  is  relatively 
unimportant,  the  use  of  electric  motors  is  found 
profitable  because  of  the  increased  output  obtained. 

The  manufacture  of  electric  locomotives  has  shown 
a  satisfactory  increase,  largely  due  to  the  excellence 
of  our  designs.  This  is  also  true  of  our  work  for 
the  navy,  merchant  vessels,  shipyards,  dry  docks  and 
similar  structures. 

Our  engineers  have  also  been  extremely  successful 
in  perfecting  and  developing  the  various  small  ar- 
ticles of  our  manufactures,  such  as  arc  lamps,  me- 
ters, instruments,   switches  and  controllers. 

Applications  for  letters  patent  have  been  made  for 


company  will  be  held  at  Schenectady  on  May  13th, 
for  the  election  of  13  directors  for  the  ensuing  year, 
and  for  the  transaction  of  any  other  business  which 
may  properly  come  before  the  meeting.  The  stock 
transfer  books  were  closed  on  April  12th,  and  will 
remain    closed    until    Wednesday,    May    14th. 


General  Electric  Company's   Exhibit  at 
Charleston  Exposition. 

The  only  manufacturer  of  electrical  apparatus 
having  a  regular  exhibit  at  the  Charleston  Exposi- 
tion is  the  General  Electric  Company,  whose  exhibit, 
illustrated  herewith,  occupies  a  central  position  in 
the  Electricity  and  Machinery  Building.  The  op- 
erating part  of  this  exhibit  represents  a  typical  mod- 
ern rotary-converter  sub-station.  It  contains  a  500- 
kilowatt  rotary  converter,  running  on  a  2,300-volt. 
60-cycle  circuit,  and  furnishing  500-volt  current  for 
motors  used  by  the  exposition  company  in  different 
parts  of  the  grounds.  This  installation  includes 
three  i8s-kilowatt,  air-blast  transformers,  the  air  be- 
ing furnished  by  a  standard  blower  operated  by  one 
of  the  company's  induction  motors.  One  of  the 
company's  standard  railway  switchboards  is  installed. 
It  is  of  handsomely  enameled  slate,  and  consists  of 
six  panels,  four  of  them  controlling  feeder  circuits. 
The  converter  is  so  connected  that  during  the  rush 
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numerous  new  and  important  engineering  designs 
and  devices. 

Although  our  engineers  have  always  been  liberally 
supplied  with  every  facility  for  the  development  of 
new  and  original  designs  and  improvement  of  ex- 
isting standards,  it  has  been  deemed  wise  during  the 
last  year  to  establish  a  laboratory  to  be  devoted  ex- 
clusively to  original  research.  It  is  hoped  by  this 
means  that  many  profitable  fields  may  be  discovered. 

The  original,  ingenious  and  successful  work  of 
our  engineers  commands  our  admiration,  and  we  take 
pleasure  in  commending  the  unusually  effective  and 
economical   work    of   our   factory  managers. 

Miscellaneous. 

During  the  year  there  were  expended  for  acquiring 
new  patents  and  in  general  patent  expenses  $452,072. 

The  sum  of  $1,544,810.76  was  invested  in  shares 
in  the  capital  stock  of  the  British  Thomson-Houston 
Company.  This  investment  gives  the  General  Elec- 
tric Company  a  controlling  interest  in  this  company, 
which  is  just  putting  in  operation  large  manufac- 
turing shops  at  Rugby. 

At  the  date  of  the  issuing  of  the  report  (April 
15th)  it  was  stated  that  there  were  but  four  shares 
of  preferred  stock  outstanding,  the  remainder  hav- 
ing been  exchanged  in  common  stock,  as  provided 
by°the  charter  of  the  company. 

A  special  meeting  of  the  stockholders  of  the  Gen- 
eral Electric  Company  will  be  held  on  May  5th,  at 
the  office  of  the  company  in  Schenectady,  for  the 
purpose  of  voting  upon  a  proposition  to  increase 
the  capital  stock  by  the  amount  of  $19,757,800,  to 
consist  of  197.578  shares  of  common  capital  stock 
of  the  par  value  of  $100  each,  so  that  the  capital 
stock  shall  be  increased  from  the  present  amount, 
viz. :  $25,242,200,  consisting  of  252.422  shares  of 
the  par  value  of  $100  each,  to  $45,000,000.  to  consist 
of  450,000  shares  of  the  par  value  of  $100  each. 

The   annual   meeting   of   the    stockholders   of   the 


hours  500-volt  current  is  supplied  to  the  Charleston 
Consolidated  Railway,  Gas  and  Electric  Company's 
feeders    for  the  lines  running  to   the   exposition. 

The  company  has  aimed  in  its  Charleston  exhibit 
to  show  such  apparatus  as  is  particularly  interesting 
to  people  of  that  section,  and  to  a  certain  extent 
typical  of  its  business  in  the  South.  Two  types  of 
induction  motors  are  shown,  both  representing  the 
company's  work  in  cotton  mills.  One,  of  65  horse- 
power, is  shown  mounted  upon  a  frame.  There  are 
several  small  machines  direct-connected  to  General 
Electric  motors — notably  a  coffee  grinder  and  a 
meat  chopper.  Two  of  the  company's  standard  rail- 
way motors,  with  one  of  the  well-known  type  "K" 
controllers,  are  exhibited,  one  of  the  motors  being 
thrown    open   to    facilitate    inspection    by   visitors. 

A  complete  line  of  arc  lamps  is  shown,  most  of 
them  being  in  actual  operation  and  provided  with 
densely  colored  enclosing  globes  and  glass  casings,  a 
combination  which  permits  free  examination  of  the 
mechanism  and  a  close  inspection  of  the  arc  without 
danger  to  the  eyes.  The  Electricty  and  Machinery 
Building  is  lighted  by  means  of  the  General  Electric 
series  alternating  system,  as  are  also  the  .grounds 
of  the  exposition  and  the  interior  of  the  Auditorium 
and   several   other   buildings. 


Articles  of  incorporation  have  been  filed  by  the 
Grand  Rapids  and  Chicago  Railway  company,  or- 
ganized with  a  capital  of  $1,000,000.  The  line  is  to 
pass  through  the  counties  of  Kent,  -Mlcgan,  Van 
Buren,  Berrien  and  Kalamazoo  in  Michigan,  touch- 
ing the  cities  of  Allegan,  Kalamazoo,  St.  Joseph, 
Benton  Harbor  and  South  Haven.  The  length  of 
the  line  is  to  be  125  miles.  The  incorporators  are 
William  H.  Patterson.  George  HefFrnn,  Charles  B. 
Kelsey  and  Sam  A.  Freshney  of  Grand  Rapids; 
Charles  A.  B.  Zook,  Walter  Graff  and  John  D. 
Groebelle  of  Lancaster,  Pa.  It  is  proposed  eventu- 
ally to  extend  the  line  to  Chicago. 
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Electric  clevator.s  were  the  subject  of  especially 
liitcresling  disctissions  at  the  Chicago  and  New  York 
meetings  of  the  American  Institute  of  Electrical 
Engineers  held  on  April  25lh.  The  subject  is  one 
that  has  not  been  touched  upon  bv  the  Instit.ute  in 
years,  and  its  practical  nature  was  the  cause  not 
only  of  a  large  attendance  at  the  Chicago  meeting, 
but  also  of  the  expression  of  valuable  opinions  by 
many  of  those  present.  The  basis  of  the  discussion 
was  Professor  Sever's  paper  on  "Power  Consump- 
tion of  Electric  Elevators."  Two  good  written  dis- 
cussions were  submitted  at  the  .Chicago  meeting 
and  they  are  printed,  together  with  the  paper,  in 
this  issue  of  the  Western  Electrician.  An  abstract 
of  the  oral  discussion  is  also  given.  Mr.  R.  H. 
Pierce,  the  local  honorary  secretary  of  the  Institute 
for  Chicago,  must  feel  gratified  that,  largely  as  a 
result  of  his  earnest  efforts,  a  decided  revival  of 
interest  in  the  meetings  of  the  society  has  been 
aroused  among  the  western  members,  as  shown  by 
last    week's  meeting. 


The  extent  to  which  crude  oil  may  profitably 
be  substituted  for  coal  in  steam-raising  plants  is  a 
problem  which  many  central-station  men  may  find 
it  advisable  to  consider  seriously  if  the  recently 
driven  oil  wells  in  Texas  and  other  states  continue 
to  give  promise  of  a  cheap  product.  Of  course  the 
cautious  manager,  even  if  the  change  figures  out 
satisfactorily  at  present  prices,  will  not  put  oil 
burners  under  his  boilers  without  a  reasonable  as- 
surance of  an  uninterrupted  supply  and  of  favorable 
freight  rates.  However,  the  subject  is  one  of  much 
importance,  and  we  commend  to  the  readers  of  the 
Western  Electrician  a  perusal  of  the  paper  on 
"Fuel  Oil"  presented  at  the  Southwestern  conven- 
tion at  San  Antonio  a  few  days  ago  and  printed 
in  this  issue.  This  paper  is  particularly  interesting 
because  it  cites  the  experience  of  an  electric-light 
and  power  plant  in  Houston.  In  that  city,  it  is  as- 
serted, the  use  of  oil  results  in  the  great  saving  of 
C'J  per  cent,  over  soft  coal.  Unfortunately,  the  pre- 
vailing prices  for  coal  are  not  given,  but  we  may 
assume  that  coal  is  relatively  dear  in  Texas,  while 
oil  is  now  very  cheap.  In  such  states  as  Pennsyl- 
vania, Ohio,  Indiana  and  Illinois,  the  conditions 
would  very  likely  be  reversed.  Nevertheless,  it  is 
well  for  the  central-station  manager  to  give  careful 
attention  to  the  possibilities  of  oil  fuel,  and  to  that 
end  he  will  find  the  observations  of  Messrs.  Reed 
and  Bitgood  of  value.  Of  course  the  crux  of  the 
question  has  to  do  with  .price,  permanence  of  supply 
and  deliveries.  Since  the  time  of  the  World's  Fair 
in  Chicago  there  has  been  no  question  of  the  ap- 
plicability of  fuel  oil  in  power  plants,  even  if  there 
was  then. 


If  other  proof  were  lacking,  the  tenth  annual 
report  of  the  General  Electric  Company,  issued  last 
week  and  summarized  in  this  issue  of  the  Western 
Electrician,  would  show  conclusively  that  the  elec- 
trical manufacturing  business  of  the  country  is  on 
a  tidal  flood  of  prosperity.  Some  of  the  facts  pre- 
sented are  extremely  interesting.  On  a  capitaliza- 
tion of  $25,242,000  the  company  reports  profits  in 
the  year  ended  January  31,  1902,  of  $8,598,241,  or 
34  per  cent.  Of  these  profits  $7,083,914  was  on 
sales,  $938,584  from  the  sale  of  securities  and  the 
remainder  from  interest,  dividends  of  other  com- 
panies and  sundry  profits.  The  total  amount  of 
sales  as  billed  to  customers  was  $32,338,036. 

The  orders  received  include  over  600,000  horse- 
power in  railway  motors,  one  installation  alone 
(.the  Manhattan  Elevated  in  New  York)  calling 
for  1,800  motors  of  125  horsepower  each.  Orders 
for  three  10,000-horsepower  generators  for  Niagara 
Falls  were  received.  These  will  be  by  far  the  larg- 
est dynamo-electric  machines  ever  built.  Of  sta- 
tionary motors  the  sale  of  more  than  9,000  in  the 
year  is  reported.  These  motors  are  applied  to  the 
most  diverse  uses,  and  the  large  output  of  one 
company  shows  to  what  extent  electrically  trans- 
mitted power  affects  modern  industrial  operations. 
One  may  say  emphatically,  and  for  the  last  time, 
we  trust,  that  electricity  is  not  in  its  infancy.  A 
list  is  given  of  16  chemicals  for  the  production  of 
which  electrical  apparatus  was  sold,  and  it  is  stated 
that  the  successful  operation  during  the  year  of 
transformers  at  80,000  volts  renders  practicable  the 
use    of    hitherto   unavailable    waterpowers    and    the 
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transmission  of  power  therefrom  over  distances  of 
200  miles   or  more  in  competition   with  coal. 

Floor  area  of  all  the  company's  factory  buildings 
is  approxiiTiatcIy  2,500,000  square  feet,  and  this  will 
lie  increased  400,000  square  feet  by  the  buildings  now 
under  construction.  The  number  of  employes  in  all 
the  works  is  about  15,000. 

Under  the  head  of  "Engineering"  Vice-president 
Rice  makes  one  statement  in  relation  to  railway  op- 
eration which  is  of  particular  interest,  although  it 
is  fair  to  remark  that  the  General  Electric  Com- 
pany is  not  the  only  one  which  is  developing  meth- 
ods of  using  electric  power  on  long-distance  rail- 
roads. However,  this  is  the  statement:  "We  have 
so  perfected  the  methods  of  collecting  current,  con- 
trolling motors  and  transmitting  the  electric  cur- 
rent that  we  see  no  serious  engineering  obstacle 
to  the  displacement  of  steam  locomotives  on  many 
existing  steam  railroads  where  the  conditions  of 
trafiic  show  the  electric  system  to  be  economical. 
That  electricity  is  thoroughly  reliable  and  entirely 
able  to  handle  heavy  passenger  trafiic  with  success 
has  been  amply  demonstrated  by  inany  installations 
in  regular  operation  for  several  years."  This  is,  of 
course,  very  general,  as  is  to  be  expected  in  a' re- 
port of  this  kind,  but  it  shows  that  the  large  elec- 
trical companies  are  fully  alive  to  the  importance 
of  the  great  fields  that  are  still  to  be  conquered  in 
the  domain  of  transportation.  The  company  an- 
nounces that  it  is  making  large  motors  in  sizes 
ranging  up  to  1,000  horsepower,  but  it  may  be  re- 
marked that  in  this  particular  line  some  of  the  for- 
eign manufacturers  have  preceded  it  in  point  of 
time.  The  fact  is  also  noted  that  during  the  year 
a  laboratory  has  been  established  for  original  re- 
search exclusively. 

The  General  Electric  Company  has  issued  an  itn- 
portant  and  highly  creditable  report,  and  is  to  be 
congratulated  upon  it. 


The  House  committee  on  coinage,  weights  and 
measures  has  favorably  reported  on  the  bill  to  make 
tr.e  use  of  the  metric  system  compulsory  by  the  de- 
partments of  the  United  States  government.  "It 
seems  to  your  committee,"  says  the  report,  "that 
every  argument  is  in  favor  of  the  unification  of 
standards  of  weights  and  ineasurements  throughout 
the  world,  and  for  us  to  insist  upon  an  adherence 
to  our  own  antiquated  standard  is  not  in  accord 
with  the  progressive  nature  of  our  people  and  the 
progressive  tendency  of  this  age."  Of  course,  the 
bill  is  not  a  law  yet,  but  its  advocates  hope  that  it 
will  be  passed  and  that  the  general  adoption  of  the 
system  by  the  public  will  be  hastened  thereby.  But 
how  do  the  manufacturers,  who  are  expected  to  be 
benefited  by  the  law  in  their  foreign  trade,  stand 
on  the  question?  The  resolution  adopted  by  the 
National  Association  of  Manufacturers  at  Indianap- 
olis seems  to  answer  the  question :  "It  appears  to 
this  association,  first,  that  the  compulsory  adoption 
of  the  metric  system  would  probably  affect  the  man- 
ufacturing interests  of  this  country  as  follows: 
One-third,  who  are  exporters  to  European  countries 
and  dependencies,  would  be  benefited ;  one-third,  who 
do  business  in  this  country  and  all  other  countries, 
would  neither  be  benefited  nor  greatly  injured;  one- 
third,  who  do  business  in  this  country  and  in  Eng- 
land and  dependencies,  would  be  seriously  injured. 
For  all  this  the  expense  and  inconvenience  would 
be  very  great.  In  view  of  these  conditions  and  of 
the  further  fact  that  the  metric  systein  is  already 
legalized  for  the  use  of  those  who  find  it  profitable, 
this  association  recommends  that  no  further  action 
be   taken  on  this  matter  at  this   time." 

The  Western  Electrician  is  heartily  in  favor  of 
the  metric  system;  in  its  columns  the  centimeter  is 
as  welcome  as  the  inch,  and  we  believe  that  the 
introduction  of  the  exact,  easily  computed  decimal 
system  should  be  encouraged ;  but  the  fact  reinains 
that  95  out  of  100  people  in  the  United  States  regard 
the  metric  units  as  strange,  uncouth,  foreign  and 
unnecessary.  Is  it  not  wise,  therefore,  to  continue 
the  campaign  of  education,  slow  in  results,  as  it 
admittedly  is,  rather  than  increase  this  aversion  by 
methods  which  seem  to  savor  of  compulsion  by 
reason  of  the  intimate  relations  of  the  great  de- 
partments of  the  government  with  the  business  in- 
terests of  the  country?  We  fear  that  the  American 
people  will  not  "stand  for"  a  drastic  legal  enactment 
changing  their  familiar  and  time-tried  weights  and 
measures;  the  change  must  come  by  a  process  of 
education   and  development. 


Ma 
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Chicago  Traction  Matters. 

An  ordinance  prescribing  grooved  rails  in  streets 
now  being  or  to  be  improved  was  passed  by  the 
Chicago  City  Coimcil  on  April  28th.  Tlie  groove 
of  the  rail  is  to  be  1*4  inches  wide,  the  guard  one 
inch  wide  and  the  tread  two  inches.  The  street- 
railway  companies  claimed  that  the  "Trilby"  rail 
formerly   adopted   w'as    impracticable    in    winter. 

The  local-transportation  committee  of  the  City 
Council  held  a  short  meeting  on  April  26th  and 
briefly  discussed  the  engaging  of  expert  engineers 
for  an  investigation  of  the  local  street-railway  sys- 
tems. G.  W.  Knox  and  a  representative  of  Francis 
B.  Badt.  whose  names  have  been  mentioned  in  con- 
nection with  the  work,  were  present,  but  no  definite 
action   was   taken. 

Officials  of  the  water  department  of  Chicago  pro- 
fess to  be  getting  anxious  over  the  damage  to  water 
pipes  that  is  thought  to  be  due  to  electrolysis  aris- 
ing from  a  loss  of  current  from  the  electric-railway 
lines.  A  specific  order  was  passed  at  a  recent  meet- 
ing of  the  City  Council  for  an  investigation  of  the 
condition  of  mains  in  portions  of  Roscoe  and  Robey 
streets.  It  is  expected  that  the  order  will  be  fol- 
lowed by  one  more  general,  and  that  the  condition 
of  pipes  in  various  sections  of  the  city  will  be  ex- 
amined. 

Announcement  has  been  made  by  President  D.  G. 
Hamilton  of  the  Chicago  City  Railway  Company 
of  extensive  improvements  which  are  now  under 
way  or  will  be  taken  up  by  the  company  in  the  near 
future.  Car  barns  350  feet  square  have  already 
been  erected  on  a  15-acre  tract  between  Seventy  ■ 
seventh  and  Seventy-eighth  Streets  and  Vincennes 
Road  and  Wentworth  Avenue.  To  this  site  all  the 
car  and  machine  shops  and  the  foundry  will  be 
mo\ed  as  fast  as  new  buildings  can  Ise  put  under 
roof.  The  new  barn  has  a  capacity  for  200  double- 
Iruck  cars  and  additional  barn  space  will  be  pro- 
vided to  hold  500  cars.  Work  has  been  begun  on 
a  new  machine  shop,  202  by  238  feet  in  size,  a  brass 
foundn'  54  by  92  feet  and  a  special  workshop  90 
by  92  feet.  A  blacksmith  and  wagon  shop  will  be 
started  later.  A  power  plant  53  by  100  feet  in  size 
and  with  a  generating  capacity  of  500  horsepower 
will  furnish  power  and  light  to  all  the  new  build- 
ings. 

When  room  is  obtained  in  the  Twenty-first  Street 
shops  of  the  company  by  the  removal  of  machinery 
they  will  be  converted  into  an  electric  generating 
plant  of  large  capacity.  The  work  will  be  tem- 
porary in  its  nature,  but  will  carry  the  company 
through  until  the  main  generating  plant  at  the 
stock  yards  is  built.  The  engines  for  this  work 
are  already  on  hand  and  the  generators  have  been 
selected  and  are  being  built.  It  is  hoped  this  plant 
will  be  in  working  order  by  the  time  the  first  heavy 
snow  puts  a  big  strain  on  the  company's  apparatus. 

Preliminary  plans  for  the  power  plant  near  the 
stock  yards  have  already  been  drawn,  but  there  is 
a  possibility  of  their  modification.  The  new  plant 
is  to  be  at  Thirty-ninth  and  Halsted  streets  on  a 
tract  of  land  which  the  comnany  owns  facing  the 
south  branch  of  the  river.  The  plant  will  be  of 
30.000-horsepower  size  and  will  cost,  it  is  said, 
about  $3,000,000.  This  new  plant  is  expected  to 
supply  the  entire  power  for  the  South  Side  street- 
car lines,  doing  away  with  all  the  present  generating 
plants.  Alternating  current  will  be  transmitted  at 
TT.ooo  volts  and  converted  at  sub-stations  to  direct 
current   for   the  low^-tension    distribution. 


Transformer  Patent  Situation. 

The  transformer-patent  situation  continues  to  ex- 
cite much  interest  in  electrical  circles.  As  stated 
in  the  W^estern  Electrician  of  April  5th  last,  the 
United  States  Circuit  Court  of  Appeals  has  upheld 
the  decision  of  the  Circuit  Court  for  the  Northern 
District  of  New  York  in  the  case  of  the  Westing- 
house  Electric  and  Manufacturing  Company  against 
the  Saranac  Lake  Electric  Light  .Company.  The 
appellate  court  held  the  Kennedy  patent  invalid, 
but  sustained  the  first  and  third  claims  of  the  Stanley 
patent  (No.  469,809).  These  patents  are  owned 
by  the  Westinghouse  Company,  and  it  was  alleged 
that  the  defendant  company  infringed  them.  A 
history  of  this  important  litigation  was  given  in  the 
W'estern  Electrician  of  jMay  11,  1901,  when  Judge 
Coxe  handed  down  the  decision  which  has  been  up- 
held   on   appeal. 

The  question  has  arisen  whether  the  Stanley 
patent  is  broad  enough  in  its  claims  to  cover  all 
alternating-current  transformers.  If  so,  all  trans- 
former manufacturers  other  than  the  Westinghouse 
Company,  or  its  licensees,  will  be  affected,  as  the 
patent  is  dated  March  i,  1892,  and  has  seven  years 
to  run.  The  Westinghouse  Company  has  filed  pre- 
liminan^  injunction  proceedings  against  the  Stan- 
ley Electric  ilanufacturing  Company  of  Pittsfield, 
Mass.,  in  the  United  States  Circuit  Court  for  the 
Eastern  District  of  Massachusetts,  alleging  infringe- 
ment of  the  Stanley  patent.  However,  the  Stanley 
Company  asserts  that  its  transformers  as  now  man- 
ufactured do  not  infringe,  and  other  companies  take 
the  stand  that  their  manufacturing  rights  are  also 
clear.  Still,  uneasiness  does  exist  among  some 
of  the  '"outside"'  transformer  manufacturers,  al- 
though others  are  confident  that  the  Westinghouse 
Company  has  no  monopoly. 


Indiana  Electrical  Association. 

Pursuant  to  a  call  about  25  representatives  of  the 
electric-light  and  power  companies  of  Indiana  held 
a  meeting  in  the  Denison  House,  Indianapolis,  on 
April  23d,  and  effected  a  permanent  organiza- 
tion known  as  the  Indiana  Electrical  Association. 
The  movement  was  originally  started  by  T.  A.  Mc- 
Reynolds,  general  manager  of  the  Kokomo  Elec- 
tric Light  and  Railway  Company,  and  H.  C.  Kim- 
brough,  secretary  of  the  Muncie  Electric  Light 
Company.  To  these  gentlemen  much  of  the  suc- 
cess of  the  meeting  is  due  as  they  assumed  the  re- 
sponsibility of  sending  out  120  invitations  to  as 
many  officers  of  companies  throughout  the  state. 
The  large  number  of  favorable  replies  indicated  a 
much  larger  meeting,  but  the  attendance  and  interest 
manifested  by  those  present  was  highly  encourag- 
ing. No  papers  were  read ;  neither  was  there  any 
technical  information  given  out  or  exchanged,  the 
meeting  being  wholly  informal — the  first  session  be- 
ing   strictly   private. 

The  promoters  said  that  the  principal  reason  for 
the  formation  of  the  association  was  to  afford  the 
officers  of  the  various  companies  an  opportunity  to 
become  acquainted  with  each  other  for  mutual  in- 
formation and  helpfulness  regarding  methods  of 
transacting  business  rather  than  for  the  exchange  of 
technical  knowledge.  "Of  course,  after  some  other 
matters  are  settled  technical  information  will  be 
one  of  the  chief  objects  of  the  association's  meet- 
ing,"  said   Mr.    Kimbrough. 

When  asked  if  the  purpose  was  to  establish  a 
schedule  of  rates,  Mr.  McReynolds  said  that  prices 
throughout  the  state  ranged  from  five  cents  to  20 
cents  a  kilowatt-hour,  and  it  was  thought  by  many, 
that  a  schedule  of  uniform  rates  would  be  advisable. 
To  do  this,  of  course,  due  allowance  would  have  to 
be  made  for  the  varying  cost  of  fuel  in  different 
localities.  "A  plant  near  the  coal  fields  can  furnish 
electricity  for  a  less  price  than  one  requiring  long- 
haul  shipments,"  said  he. 

The  first  regular  meeting  of  the  association  will 
be  held  in  Indianapolis  on  September  17th  and  i8th, 
for  which  an  interesting  program  of  exercises  will 
be  provided.  After  electing  the  following-named 
officers  the  meeting  adjourned  to  meet  as  above 
stated : 

President,  T.  A.  Reynolds,  Kokomo:  first  vice- 
president,  J.  H.  Harding,  Laporte;  second  vice-presi- 
dent, R.  N.  Parrott,  Princeton;  secretary-treasurer, 
Hal.  C.  Kimbrough,  Muncie;  executive  committee, 
S.  E.  Gard  of  Richmond,  C.  F.  Hewitt  of  Elkhart, 
A.  M.  Barron  of  Franklin,  and  W.  F.  Weyerbacker 
of  Booneville;  finance  committee,  A.  M.  Barron  of 
Franklin,  J.  H.  Harding  of  Laporte  and  F.  C.  Hew- 
itt  of  Elkhart. 


The  Cincinnati  Convention. 

Everybody  seems  to  be  enthusiastic  over  the  pros- 
pects of  a  rousing  electric-light  convention  at  Cin- 
cinnati on  May  20th,  21st  and  22d.  The  officers 
of  the  association  are  straining  every  nerve  to  make 
the  meeting  the  most  successful  and  profitable  that 
the  organization  has  ever  held.  President  H.  L. 
Doherty  of  Denver  writes:  "We  expect  to  have 
written  discussions  on  nearly  every  subject  of  prmie 
importance  to  central-station  managers."  Secretary 
George  F.  Porter  of  New  York  adds  this:  "The 
programme  for  the  meeting  will  include,  in  addition 
to  subjects  announced,  papers  and  discussions  on 
boiler  firing  with  oil;  best  efficiencies  for  incandes- 
cent, lamps;  advantages  of  gas  engines;  smgs  and 
decorative  lighting;  steam  turbines;  protection  of 
long-distance  transmission  lines,  and  the  220-volt 
lamp.  The  question  box  already  contains  over  20 
inquiries  that  will  be  answered,  in  addition  to  those 
answered  by  the  papers,  discussions  and  reports  on 
the  programme."  ,     .    r- 

A  reception  committee  has  been  formed  at  Cin- 
cinnati, including  prominent  members  of  lighting 
and  manufacturing  companies,  and  is  actively  at 
work  planning  entertainment  for  the  ladies  attending 
the  convention.  A  trolley  ride  to  Rookwood  Pot- 
tery has  been  arranged,  and  also  a  visit  to  the  Mu- 
seum of  Fine  Arts,  a  trolley  trip  through  the  city 
and  suburbs  to  the  Cincinnati  Zoological  Gardens, 
where  a  luncheon  will  be  served.  The  Bullock  Elec- 
tric Manufacturing  Company  has  arranged  to  ta.ke 
members  by  special  train  to  and  through  its  works. 

It  is  believed  that  the  attendance  at  the  convention 
will  be  very  large.  The  Trunk  Line  Association 
and  Southeastern  Passenger  Association  have  con- 
firmed the  rate  of  a  fare  and  a  third  made  by  the 
Central  Passenger  Association  for  delegates  attend- 
ing the  convention,  J.  C.  Tucker,  general  northern 
agent  of  the  "Big  Four  Route,"  with  headquarters 
in  Chicago,  expects  to  make  up  a  party  to  the  con- 
vention from  Chicago  and  the  Northwest.  Mr. 
Tucker  hopes  to  run  a  special  train  to  the  conven- 
tion.   

A  dispatch  from  London  states  that  the  Hamburg 
correspondent  of  the  Morning  Post  says  he  under- 
stands that  the  German  government  will  arrange 
for  the  laying  of  a  new  cable  from  Germany  to 
.America. 


Meetings  of  the  American  Institute. 

Simultaneous  meetings  of  the  American  Institute 
of  Electrical  Engineers  were  held  in  New  York  city 
and  Chicago  on  Friday  evening,  April  25th.  The 
general  subject  was  "Electric  Elevators,  Electric 
Hoists  and  Telpherage."  Ai  the  New  York  meet- 
ing about  125  members  and  guests  were  present,  and 
the  subject  was  introduced  by  President  Steinmetz, 
Papers  were  presented  by  Charles  M,  Clark  on 
"Telpherage "  and  by  Professor  George  F.  Sever 
on  "Power  Consumption  of  Electric  Elevators,  with 
Alternating  and  Direct-current  Motors."  In  the  ab- 
sence of  the  author,  Mr.  Clark's  paper  was  read 
by  Douglas  Burnett.  The  discussion  was  opened 
by  Dr.  Sheldon,  and  was  continued  by  Messrs.  Ab- 
bott, Torchio,  Mershon,  Rosenblatt,  See,  Williams, 
Thompson,  Henshaw,  Stott,  Burnett,  "Taylor  and 
Wellman. 

At  the  meeting  of  the  board  of  directors  in  the 
afternoon  36  associate  members  were  elected.  .Among 
the  new  members  are  the  following-named  gentle- 
men :  Charles  C.  B'adeau  of  St.  Louis.  Theo.  P. 
Bailey  of  Chicago,  Wallace  S.  Clark  of  Schenectady, 
N.  Y.,  Edgar  D.  Edmondston  of  Buffalo.  N.  Y., 
Gustave  J.  Hellebuck  of  Milan,  Italy,  Charles  H. 
Hines  of  Lorain,  Ohio,  Calvin  B.  Humphrey  of 
Cincinnati,  Ohio,  Charles  W.  Hunt  of  Stapelton, 
N.  Y.,  Maurice  Leblanc  of  Paris,  France,  Charles 
H.  McNary  of  Provo,  Utah,  Sidney  H.  Short  of 
London,  England,  and  Norman  J.  VVilson  of  Wil- 
kinsb'.irg.  Pa.  William  C.  Woodward  of  Provi- 
dence, R.  I.,  and  Frank  P.  Cox  of  Lynn,  Mass., 
were  transferred  from  associate  members  to  full 
membership. 

At  the  Chicago  meeting  about  50  members  and 
guests  were  in  attendance,  and  Local  Honorary  Sec- 
retary R.  H.  Pierce  presided.  Professor  Sever's  pa- 
per was  read  by  James  Lyman  and  Mr.  Clark's 
paper  was  read  by  title  by  Mr.  Pierce  who  also 
read  written  discussions  on  Professor  Sever's  paper 
submitted  by  H.  H.  Humphrey  of  St.  Louis  and 
Samuel  G.  Neiler  of  Chicago.  A  spirited  and  very 
interesting  discussion  on  electric  elevators  was 
opened  by  Professor  P.  B.  Woodworth,  who  was 
followed  by  Messrs.  Lyman,  Lofts,  Mabbs,  Ayers, 
Pierce.   Cutler,   Hobart,   Clark  and   Nichols. 

At  the  annual  business  meeting  of  the  Institute 
on  May  20th  the  following  papers  will  be  presented : 
"Some  Notes  on  European  Practice  in  Electric 
Traction  with  Three-phase  Alternating  Currents," 
by  Carl  L.  de  Muralt  of  Baden,  Switzerland:  "A 
Novel  Combination  of  Polyphase  Motors  for  Trac- 
tion Purposes,"  by  Ernst  Danielson  of  Westeras, 
Sweden. 

An  extra  meeting  will  be  held  on  Mav  28th  de- 
voted to  "Electricity  in  the  Army  and  Navy."  Pa- 
pers will  be  presented  by  Colonel  Samuel  Reher. 
Messrs.  Townsend  Wolcott,  Caryl  D.  Haskins  and 
others. 


Crehore-Squier  Automatic  Telegraph 
System. 

On  April  21.  1S97,  Dr.  Albert  C.  Crehore  and 
Lieutenant  (now  Captain)  George  O.  Squier  read 
an  exhaustive  paper  before  the  American  Institute 
of  Electrical  Engineers  on  "The  Synchrono.graph," 
describing  a  new  method,  devised  by  them,  of  rap- 
idly transmitting  intelligence  by  alternating  current. 
Interest  in  the  paper  is  now  revived  by  the  issuance 
of  a  patent  (No.  698,260)  to  the  inventors  for  their 
apparatus.  The  patent  is  entitled  "Art  of  Trans- 
mitting Intelligence,"  and  was  applied  for  on  No- 
vember  9,   iSg6. 

The  invention  comprises  means  for  producing  an 
alternating  electromotive  force  and  means  for  sup- 
pressing a  definite  semicycle  or  semicycles  thereof, 
organized  or  adjusted  with  reference  to  the  differ- 
ence in  phase  between  the  impressed  electromotive- 
force  wave  and  the  resultant  current  wave  so  as 
to  cause  a  semicycle  or  semicycles  of  current  to  flow, 
beginning  and  ending  when  the  current  is  naturally 
zero.  The  recorder  of  the  alternations  comprises 
means  for  producing  a  beam  of  polarized  light  and 
for  rotating  the  beam  by  the  action  of  the  alter- 
nating current,  and  means  for  photographing  the 
succession  of  spots  of  light  corresponding  to  the 
successive  semicycles   of  the   current. 

A  patent  (No.  698,261)  entitled  "Submarine-cable 
Telegraphy,"  has  also  been  issued  to  Dr.  Crehore 
and  Captain  Squier.  This  invention  consists  in 
transmitting  the  signaling  waves  or  pulses  by  im- 
pressing upon  the  cable  distinct  pulses  of  electro- 
motive force,  varying  in  number  or  order  of  suc- 
cession and  changing  gradually  and  continuously 
from  zero  through  a  maximum  to  zero.  Both  pat- 
ents are  assigned  to  the  Crehore-Squier  Intelligence 
Transmission  Company  of  Cleveland,  Ohio. 


The  Missouri  and  Merramec  River  Water  com- 
pany of  St.  Louis  proposes  the  construction  of  a 
canal,  21%  miles  long,  for  connecting  the  Missouri 
and  Merramec  Rivers,  to  furnish  electric  power  for 
commercial  purposes.  It  is  said  that  20,000  horse- 
power would  be  available.  R.  D.  O.  Johnson  is  the 
engineer  in  charge  of  the  plans,  and  James  R.  Wad- 
dell  and  James  E.  Hereford  have  applied  for  per- 
mission to  construct  the  canal  across  certain  county 
roads. 
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Power  Consumption  of  Elevators  Oper- 
ated by  Electricity.' 
Bv   Geiikge   F.   Sevuk. 
The   record    of    electrically    operated    elevators    in 
New  York  city  shows  that  there  are  approxinialely 
.^.000  operated  by  direct-current  motors,  and  300  op- 
crated    by    alternating-current    motors.     One    reason 
why   this  disproportiim  exists  is  that  the  direcl-cur- 
rcnl   motor  has  been   available    for  a   longer  period 
than  the  allcrnaling.     Another  is  the  uncertainty   as 
tt)    the    amount    of    power    necessary    for    each.      If 
the  consumption  of  power  for  one  type  of  elevators 
makes    its    operation    more    expensive   than   anollicr, 
but   if  the  use  of  this  type  overbalances  any   disad- 


directly  onto  the  motor  by  a  switch.  No.  10  has 
what  is  known  as  a  two-voltage  control,  using  two 
transftirmers.  one  giving  60  volts  for  starting  and 
the  other  175  volts  for  the  running  voltage.  No. 
1 1  has  a  rheostat  control.  This  is  arranged  in  such 
a  way  that  resistances  are  altered  in  the  rotor  of 
the  alternating-current  motor,  giving  four  steps 
from   standstill   to  full   speed. 

One  very  inlc-rcsting  point  in  connection  with  the 
alternating-current  motors  is  the  power  factor.  It 
will  be  noticed  that  the  starting-power  factor  varies 
from  0.79  to  0.97,  according  to  the  load  upon  the 
motor.  In  contrast  to  this,  the  power  factor,  while 
the  elevator  is  running,  varies  from  0.14  to  0.68,  the 
average  being  0.36.     This  shows  that  the  alternating- 
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a       "       down. 
.7       ■■       up 

J      "      down. 
H      "      dowD. 

iifl 

74-8 
77 

21., 

=  ..6 
3S-S 
13 

«70 

7-3 
.0,3 

Q 

* 

Twnsii  bu>Wio£. 
Enst  4Kt  Si. 

Feb.. 
1901. 

Ma«oet  con- 
trol. My  !e  67. 

iii'-5- 

300' 

300' 

300' 

3000 

500-600 

lie;  V0IIS,  100 amp., 
Socr.p.m. 

|3  people  up. 
1  3      ■'      down. 

1;  ::  ss,„. 

340 

t;., 

10.7 

19.7 
.9.S 

;:i? 

^■5' 

s 

Btyani  Park  Studio 
Buildinir. 

March. 
■901. 

Maxnet 

.6a'-io* 

!«' 

300' 

Soo- 

•  Soo 

3SO 

30  h.p  .  ijo  voUs, 

fa  pet  pic  up. 
J  3      "      down. 

1  *    !!    '."'■ 

U              down. 

1  3  people  up. 

340 

Ba 

a? 

197 

6.97 

6 

Aliman  Apa>lmeal, 
9»j  Wot  End  Ave. 

May, 
leqg. 

None. 

n'-f>- 

ISO- 

1,6' 

iSi' 

•sw 

150 

3-pha5c  rnQtor.  aco 
volt,  60  cycles. 

i;o 

■a 

19.15 
30-S 

8.6s 
4-33 
1.49 

.Ro 

7 

Kat-hdin,  s6,  West 
1  Jib  St. 

Wharfcdilc,  &c«  W. 

Dec.. 

(a       "       down, 

36 

6 

34-7 
'1 

9, 

1I99. 

None. 

74' 

"5' 

IIQ 

"*' 

IJOO 

600 

3-phasc  moior,  loo 

volt.  60  cycles. 

a-phasc  motor,  aoo 

volt,  60  cycles.    Var. 

lable  speed,  no  lead 

speed,  900  r.p.m. 

1  3  people  up, 

)  J         "         doCFR. 

300 

150 
'SO 

'■3 
0.5 

■95 
,91 

■37 
■45 

tISlh  St. 

a  people  up. 
3      '•      down. 
3      '■      up. 

300 

17a 

193 

136 
29 

9Q.» 

^96 
79.3 

3.66 

.875 
.845 
■79 

■4 

9 

hoThall.  t>ahSi.A 
Amiierdam  Ave. 

March. 

None. 

7t'-il" 

Ijo' 

iSc' 

150' 

1000 

3CO 

a-ohasc  moLor,  aoo 
volt.  60  cycles. 

2  people  up. 
1 3      "      down. 

3.0 

■  69 
186 

y- 

38 
38 

;;3 

.55 
97 

.43 

"i  8      "      up, 

'34 

46 

16 

18 

,96 

3  p  uple  up. 

«.■; 

.0 

ElintKih  Apart- 
ment, tostb  St  & 
Kroadivuy. 

1901. 

Volt^e  con- 

.8i' 

iSs' 

j-ph3se  motor    aoo 

3      "      down. 

60 

104 

6.4 

'%% 

trol. 

volt,  60  cycles, 

% 

Starling  cur- 

3      "      down. 

104 

70 

04 

renti  on 

polnisof  con- 

aivar- 

iSvar- 

trol  : 

Urambach  Piano 

June. 

Rheostat 

s6'-6" 

-i^.fi 

Co.,  133d  St. 

190'- 

control. 

with 

writh 

freight 

motor.  300  volts,  60 

laco  p.iunds  up. 

35  » 

cycle-. 

3  people  in  car  up. 

36 

=3.6 

aj.a 

4' 7 

70  7a    So  130 

' 

[;       "         '■      down 

8.<: 

70  ?^    Bo  ,30 

TABLE  SHOWING  DATA  OF  BLECTRIC  ELEVATORS. 


vantages  possessed  by  the  one  which  consumes  less 
power,  then  the  first-named  will  be  the  more  desir- 
able machine.  Certainty  of  operation  due  to  simple 
controlling  devices,  great  overload  capacity,  per- 
mitting the  elevator  to  be  operated  under  unusual 
conditions,  are  two  important  requirements.  If  the 
alternating-current  motor  cannot  fulfill  these  re- 
(|uirements.  economically,  immediately  we  find  an- 
other explanation  for  its  small  application  as  com- 
pared with  the  direct-current  motor.  When  the  lo- 
cation of  the  apartment  house  or  office  building  is 
such  that  it  is  not  possible  to  secure  direct  current 
for  the  operation  of  electric  elevators,  it  is.  of  course, 
necessary  to  use  the  alternating  current.  In  some 
•sections  of  the  city  it  is  at  present  impossible  to 
secure  a  direct-current  supply,  and  the  users  of  ele- 
vators have  been  of  necessity  compelled  to  install  the 
alternating-current    system. 

It  was  brought  to  the  writer's  attention  that  there 
was  considerable  difference  of  opinion  as  to  the 
consumption  of  power  for  the  two  different  types 
of  electric  elevators,  one  using  alternating  and  the 
other  direct  current.  In  the  hope  of  bringing  forth 
further  facts  concerning  this  matter,  investigations 
were  undertaken  to  determine  the  power  consump- 
tion in  the  two  different  lines.  The  work  has  been 
successfully  conducted  by  Messrs.  Rosenblatt,  Dan- 


current  motor  is  much  larger  than  the  average  con- 
ditions would  call  for,  but  it  seems  necessary  to 
provide  this  capacity  in  order  to  accommodate  any 
heavy  loads  that  may  have  to  be  carried  on  a  few 
occasions.  The  inrush  of  current  for  the  alternating- 
current  motors  is  large,  as  compared  with  the  direct- 
current  machines,  especially  in  those  cases  where 
there  is  no  control.  In  test  No.  ii.  with  the  con- 
trolling system  using  resistances  in  the  motor,  the 
inrush  currents  are  maintained  at  a  value  compara- 
ble  with  those  used   in  the  direct-current  motors.     ' 

In  test  No.  i,  of  a  direct-current  elevator,  with  23 
people  carried  up.  the  current  at  starting  is  igg 
amperes  with  running  current  of  150.  In  tests  Nos. 
6  and  8.  with  only  two  or  three  people  carried  up 
and  down,  the  current  varies  from  170  to  103.  In 
comparing  the  kilowatts  for  starting  in  these  two 
cases,  we  find  19.8  for  the  direct-current  elevator 
and  from  29.6  to  34.7  for  the  alternating-current 
machines.  Test  No.  ti  would  seem  to  indicate  the 
method  by  means  of  which  the  power  consumption 
for  alternating-current  motors  can  be  decreased,  and 
thereby  make  the  cost  of  operation  less  than  it  is 
at  present   for   similar  types   of  machines. 

The  above  tables  simply  Indicate  the  action  of  the 
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rcct-curix-nt  curve  (B',).  we  find  a  relation  of  1.079 
to  I,  siiowing  a  power  consumption  for  the  alternat- 
ing-current machines  greater  by  about  eight  per 
cent.  The  curves  for  the  direct-current  tests  are 
made  from  the  results  of  five  motors  with  automatic 
control,  while  the  results  for  the  alternating-current 
machines   are    made    from    six   uncontrolled    motors. 

Curve  No.  3  (Fig.  2)  shows  a  typical  alternating- 
current  motor  with  no  control.  The  starting  current 
with  elevator  going  down  is  186  amperes,  while  the 
kilowatts  at  this  point  arc  .30.5.  The  course  of  the 
power  factor  is  interesting,  it  being  0.92  on  starting, 
rapidly  falling  to  0.35  when  the  elevator  is  running 
at  a  uniform  .speed.  Curve  No.  4  (Fig.  3)  shows 
the  effect  of  control  on  direct-current  motors  with 
a  consideralile  overload.  The  current  with  23  people 
in  the  car  rose  to  200  amperes  and  made  an  upward 
jump,  reaching  225  amperes  at  the  next  point  in  the 
control.  The  variation  in  the  voltage  across  the 
motor  is  shown  by  the  voltage  curve,  and  this  rec- 
ord would  seem  to  indicate  that  the  resistances  of 
the   circuit    could   be    increased   to   advantage. 

With  the  cost  of  power  at  10  cents  per  horse- 
power-hour for  both  types  of  elevators,  it  would 
appear  more  economical  to  use  direct-current  ele- 
vators in  those  places  where  both  direct  and  alter- 
nating current  are  available.  If  the  controlling  ap- 
paratus Is  more  simple  with  the  alternating-current 
system  and  the  al>sence  of  a  commutator  on  the 
motor  can  be  counted  as  an  advantage,  the  extra 
expense  of  operating  an  alternating-current  machine 
might  he  offset  by  the  decrease  in  repairs  and  at- 
tendance, .^part  from  the  last  considerations,  there 
seems  to  be  every  advantage  in  favor  of  the  use 
of  the   direct-current  motor. 

Discussion   (.\t  Chicago). 

H.  H,  Humphrey,  St.  Louis  f  Communicated)  : 
This  papi-r  Is  of  particular  interest  to  me  at  this  time, 
as  I  have  just  been  called  upon  to  decide  between  the 
use  of  alternating  current  and  direct  current  for  a 
factory  power  plant  consisting  of  two  75-kilowatt 
units,  about  150  rated  horsenower  of  electric  motors 
and  about  30  kilowatts  of  Incandescent  lighting. 
There  are  seven  elevators  in  the  plant,  two  of  which 
are  at  present  supplied  by  direct  current  from  a 
central  station ;  three  are  direct-connected  steam 
elevators,  which  it  is  desired  to  replace  with  electric 
elevators,  and  two  are  at  present  belt-driven  freight 
machines.  In  this  particular  plant  there  are  good 
reasons  for  the  use  of  alternating-current  motors, 
but  the  elevator  problem  Is  really  the  deciding  one 
In   favor  of  the  use  of  direct  current. 

I  have  had  considerable  experience  with  direct- 
current  elevators,  but  my  experience  with  the  alter- 
nating-current, direct-connected  electric  elevator  has 
been  limited  to  one  machine,  and  that  did  not  prove 
satisfactory.  I  am  disappointed  that  the  author  of 
this  paner  does  not  discuss  the  results  of  his  tests 
more  fully,  as  T  find  it  impossible,  from  the  data 
given  in  the  table  I.  in  the  curves  that  he  has  sub- 
mitted, to  reach  any  definite  conclusion  reearding 
the  better  type  of  elevator  equipment.  Wbst  T  have 
to  say,  therefore,  is  rather  In  the  way  of  asking 
for  information  than  anything  that  I  can  add  to  the 
paner. 

Tn  the  first  place,  I  notice  that  the  direct-current 
machines  tested  are  all  of  the  latest  magnet-con- 
trol type,  and  represent  the  development  of  half 
a  dozen  years  in  the  improvement  of  starting  and 
controlling  anoaratus  for  direct-current,  direct-con- 
upcted  elevator  motors.  On  the  other  hand,  four 
of  the  six  alternating-current  elevators  have  no 
control  M'hatever.  nnd  the  conmarisons  "^hown  in 
curves  No.  i  and  No.  2  are  made  with  all  six  ele- 
vators,   which    Include   the    four   without   any    auto- 
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Fig.  2. 
POWER    CONSUMPTION    OF   ELEVATORS   OPERATED   BY  ELECTRICITY. 


Fifi.  3- 


ieU  am!  lla\-iland,  senitjr  stiideiUs  in  the  clcclrical 
t-npinocring  department  of  CoUinitjia  University,  by 
making  nnmcrous  tests  on  elevators  of  the  different 
iy|tes,  providing  similar  service.  Twenty  such  tests 
liave  Ijecn  made,  and  tlie  results  of  the  most  char- 
aelerislic  installations  are  given  in  the  accompanying 
lalile.  The  finst  five  relate  to  direct-current  and  the 
subsequent    tests    to    alternating-current    motors. 

It  will  be  noticed  that  these  investigations  have 
licen  made  in  widely  different  sections  of  the  city, 
with  the  alternating-current  installations  in  that  part 
where  direct  current  is  not  available.  The  types 
of  control  for  the  direct-current  motors  are  known 
as  magnet  control,  although  No.  3  is  regulated  by 
hand.  Four  of  the  alternating-current  motors  have 
no    method    of    control,    the    current    being    thrown 

I.  A  paper  presented  at  the  meetioE;  of  the  American  Institute 
of  Etectrical  Engineers,  New  Yorlt  and  Chicago,  April  25,  1902. 


\arlous  types  of  elevators,  and  it  is  not  advisable 
lo  compare  the  two  classes  of  elevators  as  to  econ- 
omy from  the  results  shown.  In  order  that  a  com- 
parison might  be  made  between  all  the  tests  which 
were  conducled,  curve  sheets  Nos.  i  and  2  (Fig.  i) 
were  pcrpared. 

Curve  sheet  No.  i  shows  the  average  energy  for 
all  elevators  through  a  rise  of  50  feet,  carrying  two 
passengers,  the  energy  being  expressed  in  kilowatt- 
seconds.  Curve  sheet  No.  2  shows  similar  values 
for  the  descent  of  the  elevator.  Curve  (A)  on  ctirve 
.sheet  No.  i  shows  the  average  of  the  alternating- 
current  and  curve  (B)  that  for  the  direct-current 
le.sts.  The  areas  of  these  two  curves  are  to  each 
other  as  1.509  is  to  i.  This  shows  a  percentage 
against  the  alternating-current  elevators  of  .l?  per 
cent.  Referring  to  curve  sheet  No.  2,  and  compar- 
ing the  alternaling-current  curve   (A')   with  the  di- 


inalic  control.     This  is  evidently  unfair  to  the  alter- 
nating-current elevator  machines. 

The  next  point  that  occurs  lo  me  is  that  all  the 
tests  arc  made  at  comparatively  light  loads.  Only 
one  test  on  one  machine  is  made  at  ,'cnywhere  near 
full  rated  load-  of  the  elevator,  and  in  that  case 
the  current  returned  to  the  line  on  the  down  trip 
is  not  given.  It  will  be  admitted,  I  think,  that  ele- 
vator tests  should  take  into  consideration  the  con- 
sumption of  power  during  the  entire  round  trip,  and 
Ihat  the  full  rated  load  for  which  the  elevator  is 
designed  is  the  only  proper  loading  for  testing. 
When  the  balanced  load  is  taken  during  te.st,  the 
measuremenls  show  nothing  except  the  friction  of 
the  machinery,  the  power  required  for  the  accelera- 
tion and  the  motor  losses.  Tests  taken  with  Inn  one 
or  two  passengers  on  a  machine  are,  it  seems  to  me, 
subject  to  criticism,  as  they  show  little  more  than 
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i.i  ihc  case  when  the  load  is  balanced.  What  is 
desired  is  to  know  what  the  elevator  will  do  when 
operating  under  normal   full  rated  load   condition. 

The  high  power  factor  at  starting  given  in  the 
table  is  surprising,  and  is  a  strong  point  in  favor 
of  the  alternating-current  elevator  motor.  If  the 
power  factor  is  as  high  as  given,  why  do  alternating- 
current  elevator  motors  have  such  a  bad  effect  in 
the  fluctuation  of  voltage  on  the  line?  It  has  been 
found  perfectly  practicable  to  operate  direct-current 
passenger  elevators  and  high-economy  incandescent 
lamps  from  the  same  bus-bars  in  isolated  plants 
where  the  lighting  units  are  not  smaller  than  60 
kilowatts  and  the  passenger-elevator  machines  do 
not  exceed  2,500  pounds'  capacity  at  250  feet  a 
minute.  I  do  not  know  of  any  case,  however,  where 
alternating-current,  direct-connected  elevator  ma- 
chines of  similar  capacity  have  been  operated  on 
lighting  circuits  from  generators  of  similar  sizes  in 
isolated  plant.  In  the  case  referred  to  above,  a  20- 
horsepower,  two-phase  motor  direct-connected  to  an 
elevator  produced  a  variation  in  voltage  on  a  100- 
kilowatt,  direct-connected  alternator  ot  six  to  seven 
per  cent.,  even  when  the  starting  current  per  phase 
was  cut  down  to  50  amperes  at  200  volts.  I  would 
like  to  know  why  the  regulation  is  affected  so  seri- 
ously if  the  power  factor  is  as  high  as  given. 

The  power  factor  when  running  is  also  surpris- 
ingly low:  the  author  suggests  that  this  is  due"  to 
the  size  of  motor  used,  but  as  the  table  does  not 
give  the  horsepower  of  the  alternating-current  mo- 
tors,  no   conclusion   can    be   drawn   on   this  point. 

Curves  i  and  2  also  show  that  the  kilowatts  when 
rumiing — by  which  I  mean  the  kilowatts  at  the  mid- 
dle of  the  travel  between  top  and  bottom  of  hatch- 
way— are  much  higher  with  the  alternating-current 
than  with  the  direct-current  motor.  This  indicates 
that  the  efficiency  of  the  alternating-current  motor 
is  much  lower  than  that  of  the  direct-current  ma- 
chine. This  is  contrary  to  my  expectations,  and  may 
also  be  influenced  by  the   size. 

It  is  to  be  noted,  however,  that  if  we  take  the 
column  in  the  table  showing  the  "Power  in  Kilowatts 
for  Running''  and  confine  our  readings  to  those 
where  the  load  is  two  people  and  three  people,  both 
up  and  down,  the  average  of  the  direct-current  tests 
is  4.39  kilowatts,  while  the  average  of  the  alternating- 
current  tests  is  but  2.31  kilowatts.  This  indicates  that 
the  alternating-current  machines  are  more  efficient 
than  the  direct-current  machines  and  is  not  consistent 
with  the  data  given  in  the  curves.  It  may  be.  how- 
ever, that  the  "Power  in  Kilowatt  Running"  gives 
the  average  kilowatts  after  the  first  2V2  or  three 
seconds  allowed  for  starting  were  taken  off.  It  would 
he  interesting  to  know  how  the  powers  in  kilowatts 
for  running  given  in  the  table  are  obtained. 

It  would  be  desirable  to  have  a  careful  comparison 
made  between  these  two  types  of  elevators  of  equal 
rated  capacity  as  to  loads  and  speed,  having  the 
same  amount  of  counterweights  and  equipped 
with  the  latest  type  of  starting  apparatus  for  each 
type,  giving  acceleration  to  the  loads  in  the  same 
period  oi  time  for  each,  and  then  records  made  under 
full-load  conditions,  with  account  taken  of  the 
amount  of  current  fed  back  to  the  line  on  the  down 
trips.  It  is  to  be  hoped  that  the  discussion  of  this 
paper  will  bring  forth  the  results  of  some  such  tests. 


Samuel  G.  Neiler,  Chicago  (Communicated)  :  I 
have  read  Mr.  Sever's  paper  and  note  that  his  reason 
for  presenting  a  paper  of  this  kind  is  his  understand- 
ing that  there  is  considerable  difference  of  opinion 
as  to  the  consumption  of  power  between  the  alter- 
nating and  direct-current  types  of  elevator  motors. 
In  making  an  inspection  of  the  tabulation  giving  the 
starting  and  running  currents  of  the  direct-current 
machines,  it  struck  me  that  the  starting  currents 
were  very  excessive.  An  electric  elevator  that  can- 
not start  under  full  load  with  current  not  exceeding 
the  running  current  b^^  20  per  cent,  is  not  in  any 
way  a  desirable  machine,  particularl)'  for  isolated 
plants.  In  my  opinion,  the  only  elevator  of  this  type 
for  all  classes  of  service  is  one  provided  with  a 
cumulative-wound  motor,  so  adjusted  that  the  start- 
ing current — that  is,  the  current  just  previous  to 
starting — does  not  exceed  the  running  current  by 
oyer  20   per   cent. 

Take,  for  example,  the  elevator  test  No.  i.  Ele- 
vator starting  requires  141  amperes,  and  running 
15.4.  or  over  Sio  per  cent,  excess  current  to  start 
above  that  required  to  run ;  w'ith  10  passengers,  150 
amperes,  and  80  amperes,  or  over  87  per  cent. ;  with 
23  passengers,  199  amperes  and  150  amperes,  or  over 
30  per  cent-  No  .weights  lifted  are  given,  neither  the 
time  required  to  accelerate,  and  therefore  no  direct 
comparison  can  be  made  as  to  the  efficiency  between 
the  tests  i  to  5,  inclusive. 

It  has  been  the  practice  of  our  office  to  call  for 
elevators  whose  starting  current,  i.  e.,  the  maximum 
rush  of  current  just  previous  to  starting,  should  not 
exceed  the  running  current  by  over  20  per  cent.,  and 
we  also  provide  for  a  machine  to  accelerate  in  a 
given  time  when  lifting  full  load.  It  will  possibly 
be  interesting  to  those  present  for  me  to  cite  some 
cases  of  elevators  tested  by  us  and  to  show  the  dif- 
ference in  current  consumption  between  those  in- 
stalled under  our  specifications  and  those  purchased 
by   the   owner   direct    from    the  manufacturer. 

Firs  . — 4 .033  po  JD  1  cl^vato',  ^pesd  x6o  £cet.  Sd.iii  uiaJai.t  con- 
trol, coaater-baUnced  for  full  load,  iio-volt  motor. 

Up  load  4.102  pounds:  starting  amperes  no;  running  100  to  95. 

Down  load  4.102  pounds;  starting  amperes  30;  running  10  to   5. 

The  maximum  current  just  previous  to  starting 
was  no  amperes:  maximum  during  acceleration.  100. 
and  running  current.  95  amperes.  In  this  case  the 
starting  current  exceeded  the   running  current  by  a 
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little  over  15  per  cent.,  but  note  that  tlie  current  re- 
i|uircd  during  acceleration  was  only  5.2  per  cent,  in 
excess  of  running  current. 

Scoud.— .M_le  of  adove  elevator  ooly  counterbalanced  for  an 
average  load  ot  2,500  pounds  : 

f  Up  load  2.485  pounds;  starling  amperes  80;  running  60  to  72 
/^,    !      amperes. 

1  Down  load  2,485  pounds;   starting  amperes  62;   runningo 

I     ampere. 

f  Up  load  2.485  pounds ;  starting  amperes  70;  running  60  to  70 
,gj  '1     amperes. 

"I  Down  load  2,485  pounds;  starting  amperes  62;  runningo 

i,     ampere. 
Results  (A)  were  ob  ained  when  run  by  experienced   operator 
new  at  handling  machine.     (B)  run  by  operator  acquainted  with 
machine. 

You  will  note  that  in  the  first  case  the  starting 
current  of  100  amperes  fell  off  to  95  when  car 
was  up  to  speed.  In  the  second  case  the  60  amperes 
climbed  up  to  72.  In  this  case  (B)  the  starting  cur- 
rent equaled  the  running  current,  and  the  acceleration 
was  so  quick  that  the  current  required  during  the 
three  seconds  was  less  than  that  when  running  at 
speed.  This  latter  result  might  be  due  to  a  number 
of  causes,  but  probably  was  on  account  of  light  coun- 
terbalance. 

The  above  elevators  were  installed  under  our  speci- 
fications. Below  I  give  a  few  readings  taken  on  an 
elevator  plant  recently  installed  in  one  of  the  new 
ohice  buildings  of  this  city : 

Starting.    Running.  Load 

Up 100  6  130  pounds 

Down 120  42  130  pounds 

Up 102  12  429  pounds 

Down 136  32  429  pounds 

Up....; 120  18  744  pounds 

Down 122  22  744  pounds 

Up 138  42  1,484  pounds 

Down r,ii8  5  1.484  pounds 

In  the  above  tests  the  time  required  to  accelerate 
was  about  ;iV:>  seconds.  All  these  are  merely  given 
to  show  what  is  common  with  electric  elevators  and 
what  can  be  accomplished  with  properly  designed 
apparatus. 

To  make  comparisons  between  different  installa- 
tions which  will  be  of  any  value,  all  results  should 
be  reduced  to  the  kilowatt-hours  per  ton  per  mile 
of  run.  The  last  set  of  results,  reduced  to  this  basis, 
is  equivalent  to  1.17  kilowatt-hours  per  ton  mile  per 
hour.  The  first  case  is  equivalent  to  0.83  kilowatt- 
hour  per  ton  mile  per  hour,  while  another  test  which 
we  have  on  record  in  the  office  gives  0.676  kilowatt- 
hour  per  ton  mile  per  hour.  These  figures  neglect 
starting  kilowatt-hours,  the  comparison  being  rela- 
tive, and  made  for  cars  running  with  load  and  at 
speed. 

We  have  a  great  number  of  elevatoi  tests  in  our 
office,  but  these  are  typical  and  illustrate  what  can 
be  done  with  direct-current  elevators  and  what  ought 
to  be  done  where  current  is  supplied  from  isolated 
plant.  

Professor  P.  B.  Woodworth  of  Lewis  Institute 
drew  the  conclusion  that  the  alternating-current  mo- 
tor was  not  desirable  for  elevator  use,  as  its  charac- 
teristics were  the  same  as  those  of  the  shunt  motor. 

James  Lyman  of  the  General  Electric  Company 
introduced  Messrs.  Lofts  and  Hobart,  engineers  for 
Swift  &  Co.,  Chicago.  All  three  gentlemen  spoke 
concerning  tests  that  had  been  made  on  alternating- 
current  motors  used  for  elevator  service  at  the  plant 
of  Swift  &  Co.  The  powder  was  applied  through 
friction  clutches,  the  application  being  made  so  as  to 
drive  elevators  that  had  been  formerly  operated  by 
other  power.  While  the  cost  of  operating  a  car-mile 
was  high  the  method  of  applying  power  reduced 
the  starting  current  to  a  point  where  it  was  not 
objectionable. 

J.  W.  Mabbs,  engineer  for  the  Board  of  Trade,  in 
speaking  of  his  experience  in  operating  high-speed 
electric  elevators  during  the  last  five  or  six  years, 
called  attention  to  the  excess  of  starting  current, 
which  made  it  necessary  to  use  storage  batteries 
with  his  type  of  elevator.  He  drew  the  conclusion 
that  the  drum  type  of  elevator  was  the  most  eco- 
nomical to  operate  and  the  cheapest  to  maintain 
and  that  there  was  no  electric  elevator  which  met 
the  requirements  of  high  buildings — none  that  could 
be  operated  as  economically  or  at  a  speed  to  com- 
pare favorably  with  the  hydraulic  elevator  where 
very  high  speeds  and  quick  acceleration  were  de- 
manded. 

A.  D.  Ayers  of  the  Westinghouse  company  cham- 
pioned the  use  of  alternating-current  motors  for 
elevators. 

H.  H.  Cutler  of  the  Cutler-Hammer  Manufactur- 
ing Company,  Milwaukee,  Wis.,  spoke  of  the  dif- 
ferent methods  of  controlling  direct-current  ele- 
vators and  was  strongly  in  favor  of  the  cumulative- 
wound  motor,  mentioned  by  Mr.  Neiler,  for  re- 
ducing the  starting  current  in  isolated  installations. 
He  was  of  the  opinion  that  in  this  respect  the  alter- 
nating-current motor  could  not  compete  with  this 
class  of  motor,  either  from  the  showing  made  in 
Professor    Sever's   paper   or    by    the    discussion. 

Eugene  B.  Clark,  electrical  engineer  of  the  Illinois 
Steel  Company,  asked  for  information  as  to  the 
possibility  of  using  alternating-current  motors  for 
operating  automatic  hoists.  He  knew  of  no  way 
by  which  this  could  be  accomplished,  electrically,  and 
calleci  attention  to  the  impossibility  of  automatically 
stopping  hoists  operated  by  alternating-current  in- 
duction~  motors  having  ohmic  resistance  induced 
in  the  circuit  of  the  rotor. 

Louis  A.  Nichols  of  Chicago  expressed  the  opin- 
ion that  while  the  results  of  the  paper  under  dis- 
cussion were  in  favor  of  direct-current  motors  for 
elevator   work,   nevertheless    the   alternating-current 
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motor  now  gave  results  which  were  fairly  compara- 
ble to  the  results  obtained  by  direct-current  motors 
during  the  first  year  of  application.  That  the  use 
of  alternating-current  motors  had  not  been  more 
successful  might  be  due  to  the  fact  that  such  motors 
were  controlled  by  practically  one  concern  and 
that  the  price  was  so  very  much  more  than  for 
direct-current    motors    for   the    same    service. 

The  general  conclusion  of  the  meeting  seemed  to 
be  not  only  that  the  alternating-current  motor  does 
not  compare  favorably  with  the  direct-current  mo- 
tor, cither  in  efficiency  or  starting  current,  as  de- 
scribed by  Professor  Sever,  but  that,  while  the  data 
given  in  the  paper  were  not  complete  enough  to 
permit  of  drawing  any  definite  conclusion,  still  it 
was  apparent  that  the  best  direct-current  motors 
mentioned  did  not  represent  the  best  practice  in  the 
present  state  of  the  art,  either  as  to  starting  cur- 
rent or  efficiency. 

The  opinion  was  also  expressed  that  for  high 
speeds  and  quick  acceleration  the  hydraulic  elevator 
had  superior  points  over  the  electric  elevator,  both 
in  quality  of  service  and  economy  of  operation,  and 
that  at  the  present  time  for  ordinary  .speeds  and 
acceleration  the  direct-current  elevator  is  superior 
to  the  alternating-current,  as  regards  both  the  rush 
of  current  at  the  start  and  the  cost  of  operation. 
The  advantages  of  the  direct-current  elevator  were 
thought  to  be  even  greater  than  the  Sever  paper 
would  indicate. 

The  discussion  showed  that  with  the  speed  and  ac- 
celeration required  for  ordinary  passenger  service  the 
alternating-current  motor  had  an  excess  of  starting 
current,  even  under  the  best  conditions.  It  was  fair 
to  state  that  this  was  not  the  most  serious  objection 
to  its  use,  as  the  principal  use  for  alternating-current 
motors  was  not  in  isolated  plants,  but  wdiere  served 
from  a  central  station.  The  statement  that  the  effi- 
ciency of  an  alternating-current  elevator  outfit  is 
much  lower  than  that  of  a  direct-current  machine, 
as  shown  in  the  paper,  was  not  disproved  by  any 
figures  brought  out  in  the  discussion. 


Lighting    Companies   Consolidate   in 
Rocliester. 

The  properties  of  the  Citizens'  Light  and  Power 
Company  and  the  Municipal  Gas  and  Electric  Com- 
pany of  Rochester,  N.  Y.,  have  been  transferred  to 
the  Rochester  Gas  and  Electric  Company.  The 
Rochester  company  gains,  approximately,  an  increase 
of  13,500  horsepower.  As  a  business  preliminary, 
the  Citizens'  Light  and  Power  Company,  with  its 
authorized  capital  stock  of  $2,500,000,  and  the  Mu- 
nicipal Gas  and  Electric  Company,  with  its  author- 
ized capital  stock  of  $2,500,000,  were  merged,  the 
Municipal  Gas  and  Electric  Company  taking  over 
all  stock,  real  and  personal  property  and  things  in 
interest  of  the  Citizens'  Light  and  Power  Company, 
and  assuming  all  of  its  indebtedness. 

At  the  annual  meeting  of  the  Rochester  Gas  and 
Electric  Company  the  following-named  officers  were 
re-elected :  President,  Frederick  Cook ;  first  vice- 
president.  Charles  B.  Judson ;  second  vice-president. 
William  Runkle;  treasurer,  George  W.  Archer;  sec- 
retary and  assistant  treasurer,  Wray  L.  Cole ;  at- 
torney. Albert  H.  Harris.  In  addition  to  the  officers. 
the  following-named  are  directors:  Granger  A. 
Hollister,  Walter  J.  Johnston,  George  C.  Hollister, 
"arry  L.  Brewster,  John  N.  Beckley,  George  A. 
Redman,  Junius  R.   Judson. 


Virginia  Traction  Companies  Combine. 

The  Merchants'  Trust  Company  of  New  York  has 
purchased  the  Virginia  Electrical  Railway  and  Devel- 
opment Company  (capital,  $1,000,000),  the  Richmond 
Traction  Company  (capital,  $1,000,000)  and  the  West- 
hampton  Park  Railway  Company  (capital,  $300,000). 
The  purchaser  of  the  properties  'already  controls 
the  Richmond  Passenger  and  Power  Company,  which 
has  a  capital  of  $1,000,000.  The  consolidation  which 
will  follovv  will  embrace  all  the  street  railways  of 
Richmond.  Manchester  and  Petersburg  and  the  in- 
terurban  connecting  lines,  all  the  electric-light  and 
power  business  in  the  same  places,  the  water  rights 
of  the  James  and  Appomattox  Rivers,  and  large 
holdings  of  real  estate,  including  sites  for  manu- 
factures. Fritz  Sitterding,  president  of  the  Virginia 
Passenger  and  Power  Company,  will  be  the  executive 
head  of  the  consolidated  properties. 


Marconi  Wireless  Telegrapfi   Company. 

Stock  in  the  new  Marconi  Wireless  Telegraph 
Company  of  America  is  now  offered  for  sale.  Of 
the  $6,500,000  capital  stock,  $1,200,000  is  offered  at 
65.  The  prospectus  of  the  company  contains  the 
information  that  already  ^y  ships  of  the  British 
Admiralty  have  been  equipped  with  the  Marconi 
system  and  that  it  has  been  adopted  by  the  Italian 
Navy,  as  well  as  by  the  chief  steamship  companies. 
It  is  stated  that  the  station  at  Cape  Cod  is  almost 
ready  for  transatlantic  work.  The  following-named 
gentlemen,  with  Mr.  Marconi,  are  directors  of  the 
company :  Ex-Attorney-general  John  W.  Griggs, 
Samuel  Insull,  Commander  J.  D.  J.  Kelley,  Eugene 
H.  Lewis.  H.  H.  McClure.  Wyllis  Rossiter  Betts. 
Colonel  John  J.  McCook.  E.  Rollins  Morse,  Cyrus 
J.  Sedgwick,  Loyal  L.  Smith  and  Spencer  Trask. 


A  company  has  been  organized  in  -Alamosa.  Colo., 
to  build  and  operate  an  electric-light  plant.  A  plant 
to  cost  $20,000.  with  a  capacity  of  1,000  incandescent 
and  50   arc  lights,   will   be  built. 
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DEVELOPMENT    OF    THE    TELEPHONE    FIELD. 


New  Telephone  Patents. 

Several  patents  covering  interesting  features  of 
telephone  practice  were  granted  by  the  United 
States  Patent  Office  on  April  22d.  Nine  patents 
are  assigned  to  the  Stromberg-Carlson  Telephone 
Manufacturing  Company  of  Chicago.  Five  of  these 
patents  were  granted  upon  the  inventions  of  Will- 
iam M.  Davis,  engineer  for  this  company,  and  re- 
late to  telephone-exchange  systems  and  improved 
central-office  apparatus.  One  is  upon  the  joint  in- 
vention of  Gustavus  £.  Hoglund  and  Carl  M.  Hed- 
man,  upon  an  improved  annunciator ;  one  is  to  Will- 
iam Meyer,  on  signaling  apparatus  for  switchboards; 
one  is  to  Harry  M.  Reeves,  upon  a  telephone,  and 
one  is  to  Harrj-  G.  Webster,  upon  exchange  appa- 
ratus. 

The  Davis  patents  are  numbered  697,989  to  697,993, 
inclusive.  The  first  of  these  patents  discloses  a 
system  especially  designed  for  use  in  connection 
with  telephone  sub-stations  having  magneto  gen- 
erators. At  the  exchange  there  are  line  and  clearing- 
out  indicators,  each  having  a  single  energizing  coil, 
the  annunciators  being  associated  with  suitable  cir- 
cuit  connections   and  switching  apparatus,    whereby 


signaling  problem,  in  that  it  may  employ  cpndcnscrs 
in  association  with  the  supervisory-signal  magnets 
without  causing  violent  clicks  in  the  ear  of  the 
calling  subscriber  upon  the  response  of  the  called 
subscriber,  which  has  happened  where  condensers 
have  been  associated  as  hitherto.  The  solution  of 
the  problem  is  a  most  simple  one,  in  that  there  is 
provided  a  bridge  of  the  cord  circuit  containing 
suitable  impedance,  upon  each  side  of  which  bridge 
in  the  cord  circuit  is  located  a  supervisory  magnet. 
There  is  a  shunt  provided  for  each  supervisory  mag- 
net containing  a  condenser,  there  being  preferably 
two  condensers,  one  directly  for  each  magnet.  These 
condensers  permit  the  passage  of  voice  currents, 
thereby  overcoming  impedance,  and  permitting  of 
the  operation  of  supervisory  magnets  by  the  action 
of   direct   current. 

The  invention  of  Hoglund  and  Hedman,  patent 
No.  698,018  (Fig.  3)  is  quite  an  ingenious  device,  in 
that  it  results  in  the  production  of  an  annunciator 
having  but  a  single  operating  coil  in  association  with 
means  whereby  this  coil  may  act  either  as  an  ener- 
gizing coil  to  operate  the  annunciator,  or  as  a  re- 
storing coil  to  reset  the  annunciator.  For  this  pur- 
pose, in  the  particular  embodiment  of  the 
r\i  X      invention    shown   in   the   patent,   there    is 

Ml  provided  a  local  circuit  that  may  include 

^   *       "~  the  energizing  coil  and  constituting  a  re- 

storing circuit  having  two  openings,  one 
of  which  is  closed  by  the  shutter  of  the 


stations  connects  one  station  with  another  through 
their  respective  switching  contacts  to  form  with  the 
interconnecting  lines  of  two  stations  a  metallic  cir- 
cuit, including  a  main  battery  and  a  bell  and  push- 
button  at    each    station. 


Fig.  I.    Davis  Exchange  System. 


they  may  be  automatically  restored  by  the  operator 
in  the  manipulation  of  the  cord-connecting  appa- 
ratus. It  is  thought  that  such  a  simple  form  of  an- 
nunciator in  its  association  with  the  connecting  ap- 
paratus at  the  central  exchange  is  a  novel  combina- 
tion. 

The  Davis  patent  No.  697,990  relates  more  par- 
ticularly to  cord-connecting  apparatus,  and  enables 
the  inclusion  of  supervisory-signal  magnets  serially 
in  the  cord  strand,  as  a  switch  is  associated  with  one 
of  the  magnets  to  be  operated  thereby  when  the  sub- 
scribers are  in  conversation  to  shunt  the  windings 
of  both  magnets  from  the  cord  circuit  to  remove 
their  impedance.  When  the  subscribers  have  fin- 
ished conversation  the  magnets  are  restored  to  their 
initial  conditions  of  use  to  permit  of  the  operation 
of  the  supervisory   signals. 

The  Davis  patent  No.  697,991  is  also  primarily 
related  to  the  supervisory  signaling  apparatus,  and 
discloses  another  arrangement  for  permitting  the 
inclusion  of  supervisory  magnets  directly  in  the  cord 
circuit,  the  impedance  thereof  being  overcome  by 
means  of  a  secondary  local  circuit  in  inductive  re- 
lation to  the  windings  of  both  magnets.  This  sec- 
ondary circuit  thus  acts  as  a  counteracting  circuit 
to  overcome  the  impedance  that  would  otherwise  be 
ofTcrcd  to  voice  currents  by  the  operating  helices 
of   the  magnets. 

In  Davis  patent  No.  697,992  clearing-out  super- 
visory electromagnets  are  included  serially  in  the 
strand  of  the  cord  circuit,  but  are  made  of  very 
low  resistance,  to  present  as  little  impedance  as 
possible  to  the  voice  currents.  As  the  operation  of 
these  magnets,  on  account  of  their  low  resistance, 
would  be  feeble,  the  armatures  thereof  are  unpro- 
vided with  springs,  which  have  hitherto  been  em- 
ployed for  establishing  the  circuit  througli  clearing- 
out  indicators  when  the  magnets  are  de-energized, 
as  these  .springs  would  require  too  much  attractive 
force  on  the  part  of  the  magnets.  Instead  of  the 
back  contacts  that  have  hitherto  been  provided,  the 
armatures  are  provided  with  front  contacts,  which, 
when  engaged  by  the  armatures,  close  the  circuit 
through  supplementary  circuits,  including  other  elec- 
tromagnets, which,  not  being  included  in  the  talking 
circuit,  may  be  made  sufficiently  powerful  to  permit 
I  he  required  intimacy  of  contact  through  the  agency 
of  springs  drawing  their  armatures  away  when  the 
added   magnets  are  de-energized. 

Davis  patent  No.  697,993  (Fig.  i)  is  said  to  be  prob- 
ably the  inost  effective  solution  of  the  supervisory- 


Fig.  2.     Andriano  Secret-Service  System, 
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annunciator,  while  the  other  may  be  closed  by  some 
suitable  switching  device.  There  is  interposed  be- 
tween an  extension  of  the  shutter  of  the  annunciator 
and  the  animnciator  armature  a  rod  which  is  moved 
against  the  shutter  extension  when  both  of  the 
openings  in  the  local  restoring  circuit  are  closed  to 
reset  the  annunciator. 

In  the  Meyer  patent.  No.  698,038,  there  is  dis- 
closed an  improved  switchboard  construction,  em- 
ploying a  bank  of  signals,  glasses  or  opals,  remov- 
ably secured  to  the  switchboard  and  adapted  to 
register  with  signaling  lights.  These  banks  of 
glasses  are  inserted  in  the  board  in  strips  or  banks, 
somewhat  as  .spring  jacks,  being  entirely  removable 
for  the  purpose   of  repair. 

The  Reeves  patent.  No.  698,055,  involves  an  im- 
proved adjustment  for  the  diaphragm  of  a  telephone 
receiver  or  transmitter  toward  or  from  the  poles 
of  the  magnet,  the  diaphragm  being  mounted  upon 
a  seat  that  is  rotatable  upon  the  base.  Locking  means 
are  located  within  the  instrument,  which  are  ac- 
cessible from  its  exterior.  The  locking  device  se- 
cures the  diaphragm  in  a  position  to  which  it  may 
be  adjusted  by  the  rotation  of  its  mounting. 

Webster  patent  No.  698,087  is  for  a  system 
whereby  the  subscriber  who  may  have  neglected  to 
hang  his  receiver  upon  the  hook  after  finishing  con- 
versation may  be  signaled  by  means  of  a  current 
impressed  upon  the  line  at  the  exchange  adapted 
lo  vibrate  the  diaphragm  of  the  receiver  to  create 
a   whistling  noise. 

Georg  Moller  of  Copenhagen,  Denmark,  is  granted 
a  patent  (No.  698,307)  for  a  party-line  telephone 
apparatus.  The  system  comprises  connecting  relays 
for  establishing  talking  circuits  between  the  stations, 
disconnecting  relays  for  disestablishing  the,  circuits, 
blocking  relays  for  cutting  out  divers  stations  from 
the  circuits,  and  auxiliary  blocking  relays  for  cut- 
ting other   stations   into    circuit. 

A  secret-service  telephone  system  is  covered  by 
a  patent  (No.  698,386)  issued  to  Albert  K.  Andri- 
.-■no  of  San  Francisco,  Cal.  In  this  system  (Fig.  2) 
the  stations  are  interconnected  through  individual 
lines  and  local  switches,  and  there  is  a  line  contact 
for  each  station  and  a  movable  contact  adapted  to 
connect  the  primary  circuit  of  the  stition  with  the 
line  of  a  selected  station.  Means  control  the  mov- 
.'ible  contact  to  hold  it  normally  on  the  liiie  contact 
of  its  own  station  while  the  receiver  is  hung  up 
and  If)  release  it  for  switching  when  the  receiver 
is  taken  down.     A  ringing  circuit  common  to  all  the 


Berliner  Case  on  Appeal. 

[Corre-pundence  of  the  Wesctin  Electricion.  ] 

Boston,  April  25,— The  appeal  of  the  American 
Bell  Telephone  Company,  the  complainant  appellant, 
against  the  National  Telephone  Manufacturing  Com- 
pany, the  Williams  Electric  Company  of  Cleveland, 
Ohio,  Arthur  T.  B'oardman,  James  D.  Leatherbee 
and  others  came  before  the  United  States  Circuit 
Court  of  Appeals  in  this  city  on  April  22d.  W.  K. 
Richardson  and  Frederic  H.  Betts  of  New  York  ap- 
peared for  the  American  Bell  Company;  Samuel  W. 
Emery  of  Portsmouth,  N.  H.,  represented  the  Na- 
tional Company  and  Arthur  T.  Boardman  ;  Edward 
P.  Payson  also  appeared  for  Mr.  Boardman;  and 
R.  S.  Taylor  of  Fort  Wayne,  Ind.,  appeared  for  the 
Williams  company.  Judges  Colt,  Putnam  and  Al- 
drich  heard  the  arguments. 

The  case  comes  on  an  appeal  from  a  decision  of 
Judge  Brown  of  the  United  States  Circuit  Court, 
who  decided  against  the  American  Bell  Company, 
as  detailed  at  length  in  the  Western  Electrician  of 
March  2,  1901.  The  Bell  company  brought  suit  to 
restrain  an  alleged  infringement  of  the  Berliner  pat- 
ent for  an  improvement  in  transmitters.  The  de- 
fendants contended  that  the  patent  was  invalid  and 
that  claims  one  and  two  were  either  invalid  or  their 
scope  was  so  limited 
that  it  did  not  include 
the  defendants'  devices. 
Judge  Brown  dismissed 
the  bill,  holding  that 
claim  one  was  void  and 
that  claim  two  was 
either  void  or  its  scope 
so  limited  that  it  did 
not  include  defendants' 
transmitters. 

Mr.  Richardson 
opened  the  case  before 
the  Court  of  Appeals. 
His  argument  dealt 
with  the  subtle  distinctions  and  differences  in  pitch 
of  sound  which  are  due  to  the  frequency  of  vibra- 
tion of  sound  waves  and  differences  in  quality  or 
kind  of  sound.  The  plaintiff's  brief  consists  of  400 
closely  printed  pages. 

The  counsel  were  granted  seven  days  in  which 
to  present  their  arguments  on  the  appeal.  This  is 
an  unusal  length  of  time.  It  is  possible  that  a  de- 
cision will  be  reached  by  the  latter  part  of  June. 

B. 


Hoglund  and  Hedman  Annunciator. 


EXTENSIONS   AND    IMPROVEMENTS. 

George  Goode  of  Grangeville,  Idaho,  in  speaking 
of  his  telephone  line  between  Grangeville  and  Elk, 
states  that  he  will  extend  the  lines  to  Hamp  and 
Dixie  within  the  next  30  days.  Early  in  the  summer 
the  line  will  be  extended  from  Dixie  to  Thunder 
Mountain. 

Dr.  I.  A.  Lumpkin,  president  of  the  Mattoon 
(111.)  Telephone  Company  and  vice-president  of 
the  Interstate  Independent  Telephone  Association, 
was  in  Chicago  early  in  the  week.  He  reports  that 
his  company  in  Mattoon  is  constantly  increasing 
its   business. 

The  Rocky  Mountain  Bell  Telephone  Company  has 
started  construction  east  of  Hailey,  Idaho,  so  that 
Blackfoot  and  Hailey  may  be  connected.  The  com- 
pany will  also  rebuild  its  line  from  Murray  to  Lehi, 
Utah,  and  a  new  switchboard  will  be  placed  in  the 
Park  City  exchange. 

Officials  of  the  American  Telephone  Company 
say  that  the  recent  reorganization  of  the  manage- 
ment of  the  Western  Telephone  and  Telegraph 
Company  has  produced  good  results,  and  that  it  is 
planned  to  do  an  unusually  large  amount  of  new 
construction  during  the  coming  year. 

Chauncey  G.  Hellick  of  the  construction  depart- 
ment of  the  Chicago  Telephone  Company  has  pre- 
pared plans  for  a  new  building  for  the  Hyde  Park 
exchange  to  be  built  at  5721  Madison  Avenue.  It 
will  be  a  two-story,  stone-front  structure  of  38  by 
85  feet  ground' dimensions,  and  will  cost  about  $25,- 
000. 

The  Telluride  Power  Company  of  Provo,  Utah, 
has  asked  the  county  commissioners  for  a  franchise 
for  an  Independent  telephone  line  in  Utah  County. 
It  is  rumored  that  there  is  more  behind  the  tele- 
phone proposition  than  appears  upon  the  face  of 
the  petition,  and  that  a  big  Independent  system  inay 
he  the  outgrowth. 


The  Union  Electric  Telephone  and  Telegraph 
Company  of  Chicago  has  increased  its  capital  stock 
from  $2,500  to  $400,000. 
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Telephone  News  from  the  Northwest. 

W.  L.  Secor  is  arranging  to  have  a  local  system 
installed    for    Kiester,    Minn. 

The  Wisconsin  Telephone  Company  has  placed 
orders  for  material  for  rebuilding  the  local  exchange 
at  Chippewa  Falls.,  Wis.,  at  a  cost  of  $20,000. 

A  local  exchange  is  projected  for  Evansville, 
Minn.,  by  the  Interurban  Telephone  Exchange  Com- 
pany. 

Nixon  Bros,  of  Valley  City,  N.  D.,  have  been 
granted  franchises  for  local  exchanges  at  New  Rock- 
ford  and  Enderlin,  N.  D.,  and  will  proceed  to  con- 
struct them   without   delay. 

The  People's  Telephone  Company  of  West  Su- 
perior, Wis.,  has  just  paid  to  the  city  $105.50,  being 
the  special  tax  of  12V2  cents  for  each  instrument  in 
use,  as  required  by  the  city  franchise.  This  indicates 
S44  instruments  in  use.  Last  year  the  company  paid 
on  640  instruments. 

The  Annandale  Telephone  Exchange  Company  has 
been  granted  a  franchise  at  Annandale,   Minn. 

A  stock  company  is  projected  for  Hartford,  S.  D., 
to  establish  a  local  telephone  and  electric-light  sys- 
tem. 

The  Bloomer  (,\^  'S.)  Telephone  Company  has  in- 
creased its  capital  stock  from  $2,000  to  $8,000,  and 
will   construct   a  number  of  new   lines. 

The  Shakopee  (.Minn.)  Telephone  Company  has 
been  incorporated,  to  establish  a  local  exchange.  Its 
capital  stock  is  $5,000. 

C.  E.  Foster  has  been  granted  an  exclusive  fran- 
chise for  his  telephone  line  if  he  shall  construct  a 
line  from  Foster  County  to  Jamestown  or  Valley 
Cit3',  N.  D.,  within  two  years. 

The  Chippew^a  County  Telephone  Company  is  ex- 
tending its  line  from  Chippewa  Falls,  Wis.,  to  con- 
nect with  the  line  of  the  Cadott  Telephone  Company. 
The  Badger  State  Telephone  Company,  which  has 
a  terminal  at  Thorp,  will  extend  its  line  to  Stanley 
and  secure  connection  with  the  Cadott  company, 
also. 

The  Waterloo  and  Cedar  Falls  Rapid  Transit 
Company  contemplates  installing  the  Bidwell  car- 
telephone  system  for  its  interurban  line  from  Water- 
loo to   Cedar   Falls  and  Denver,   Iowa. 

The  Wettstein  Telephone  Company  of  Laporte, 
Iowa  has  been  incorporated,  with  $30,000  capital 
stock. 

The  American  Telephone  and  Telegraph  Company 
will  build  a  through  line  from  Davenport,  Iowa,  to 
St.    Louis,    via    Muscatine. 

The  Council  Blutfs  Independent  Telephone  Com- 
pany is  a  new  applicant  for  a  local  franchise  at 
Council  Bluffs,  Iowa,  and  oifers  to  place  the  wires 
underground  in  the  business  district.  Local  capi- 
tafists  are  interested. 

The  interurban  railway  company  which  is  con- 
structing an  electric-railway  line  from  Des  Moines 
to  Newton  plans  to  equip  the  line  with  telephones. 
The  B.  &  B.  Telephone  Company  of  Knoxville, 
Iowa,  has  been  incorporated,  with  a  capital  stock 
of    $40,006. 

Seven  telephone  lines  run  into  Essex,  Iowa.  A 
company  has  been  formed,  known  as  the  Consoli- 
dated Switchboard  Association,  and  a  board  has  been 
ordered  to  connect  them. 

-  The  Gage  County  Independent  Telephone  Com- 
pany of  Blue  Springs,  Neb.,  has  let  contracts  for  the 
construction  of  36  miles  of  telephone  lines. 

The  telephone  business  of  Greene  County,  Iowa, 
has  been  reorganized,  and  all  the  Independents 
have  been  merged  into  one  company,  with  a  capital 
stock  of  $100,000.  Of  this,  $40,000  is  preferred 
stock,  which  has  been  sold  to  people  of  the  county 
at  $100  per  share,  and  a  guarantee  of  10  per  cent, 
annual  dividend,  payable  in  service.  The  arrange- 
ment includes  a  county  exchange,  whereby  evei-y 
subscriber  in  the  county  can  call  any  other  sub- 
scriber of  the  county  without  paying  toll.  The 
rental  is  $15  a  year  for  residence  connections  and  $24 
a  year   for  business   connections.  R. 


Ohio  Telephone  Notes. 

The  Bell  Telephone  Company  has  increased  its 
rates  in  Cleveland  as  follows :  Residence  telephones 
from  a  guarantee  of  $2  a  month  to  seven  cents  a 
day;  from  a  guarantee  of  $3  a  month  to  10  cents 
a  day  on  two-party  lines  and  from  $4  to  15  cents 
a  day  for  exclusive  service.  In  business  houses  the 
rates  have  been  changed  from  $3,  $4  and  $5  a  month, 
according  to  whether  four,  two  or  single-party  lines, 
to  10,  15  and  20  cents  a  day,  respectively.  The  com- 
pany says  that  the  accounts  are  more  convenient 
to  handle  in  this  way,  but  it  will  be  seen  that  there 
is  quite  an  increase  in  the  aggregate  as  well. 

The  Central  Construction  Company  of  Cleveland 
has  taken  the  contract  to  build  a  telenhone  exchange 
at  Put-in-Bay  for  the  company  that  was  organized 
a  few  weeks  ago.  It  will  start  w'ith  40  names,  and 
will  have  connection  with  the  mainland  by  cable, 
which  was  put  in  some  time  ago. 

Arguments  in  the  suit  to  forfeit  the  franchise  of 
the  City  and  Suburban  Telegraph  Association  of 
Cincinnati  were  heard  before  Judge  Dempsey  some 
days  ago,  and  the  matter  was  taken  under  considera- 
tion.    A    decision   will    be   rendered    later   on. 

The  Bell  Telephone  Company  will  spend  $20,000 
in  improving  its  plant  at  Findlay,  so  it  is  announced. 
There  has  been  a  fierce  contest  there  between  the 
Findlay  Home  Telephone  Company  and  the  old  com- 
pany, and  this  is  probably  what  has  brought  about 
the  improvements. 

1"he  Citizens'  Telephone  Company  of  Berea  has 
filed  notice  of  an  increase  of  capital  stock  from  $20,- 
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000  to  $40,000.  H.  E.  Bolles  is  the  president  and 
--V.  A.  Loomis,   secretary. 

It  is  announced  that  the  Black  River  Telephone 
Company  of  Lorain  will  shortly  increase  its  capital 
stock  from  $50,000  to  $100,000  and  will  spend  $70,000 
in  the  reconstruction  of  the  plant.  A  central-energy 
system  will  be  installed  and  the  capacity  of  the  plant 
will  be  made  about  4,000  telephones.  It  is  also 
planned  to   erect   a  new  building  for   Ihe  exchange. 

The  Haskins  Mutual  Telephone  Company  has  been 
incorporated,  with  a  capital  stock  of  $10,500,  to  op- 
erate an  exchange  in  Haskins.  F.  A.  Robertson, 
P.  A.  Ziss  and  others  are  interested.        O.  M.  C. 


Independent  Consolidation   in    Missouri. 

Under  the  title  of  the  Mineral  Cities'  Telephone 
Company,  capitalized  for  $300,000,  a  number  of  the 
Independent  telephone  companies  of  the  mining  cities 
of  Southwest  Missouri  have  consolidated.  J.  W. 
Layne  of  Carthage  is  president  of  the  new  company, 
and  he  promoted  the  consolidation.  The  general 
offices  will  be  in  Joplin,  Mo.,  as  the  deal  embraces 
the  Independent  properties  of  Joplin,  Carthage,  Webb 
City  and  CarterviUe. 


GENERAL  TELEPHONE  NEWS. 

The  Spokane  (Wash.)  City  Council,  by  a  vote  of 
seven  to  three,  has  "turned  down"  the  application 
for  a  franchise  for  a  second  telephone  company  to 
do  business  in   Spokane. 

The  Home  Telephone  Company  (Independent)  of 
Jamestbwn,  N.  Y.,  advertises  that  it  will  have  long- 
distance connections  with  over  60,000  telephones  in 
New  York,  Pennsylvania  and  Ohio. 

An  issuance  of  80,000  new  shares  at  a  par  value 
of  $50  each  has  been  authorized  by  the  stockholders 
of  the  Bell  Telephone  Company  of  Philadelphia. 
This  brings  the  total  capitalization  of  the  concern 
up  to  $12,000,000. 

The  New  England  Telephone  and  Telegraph  Com- 
pany will  hold  a  special  stockholders'  meeting  at 
its  New  York  office  on  May  5th,  at  which  it  will 
act  upon  the  directors'  recommendation  to  increase 
the  capital  stock  from  $20,000,000  to  $30,000,000. 
The  company's  annual  meeting  will  be  held  the 
same  day. 

C.  S.  Jobes,  president  of  the  American  National 
Bank  of  Kansas  City,  has  a  plan  which  contemplates 
the  connecting  of  all  the  telephone  toll  lines  in 
Kansas.  It  is  said  that  although  there  is  a  network 
of  lines  in  Kansas,  the  service  is  of  an  inferior 
grade,  and  it  is  thought  that  a  proper  remedy  for 
the  existing  troubles  is  consolidation.  According 
to  Mr.  Jobes,  $75,000  is  necessary  to  make  the  deal 

At  the  meeting  of  the  directors  of  the  Central 
Union  Telephone  Company,  held  on  April  24th,  the 
following-named  officers  were  elected :  President, 
John  I.  Sabin;  first  vice-president,  Arthur  D. 
Wheeler;  second  vice-president,  M.  J.  Carney;  sec- 
retary and  treasurer,  W.  S.  Chapman;  executive 
committee,  John  I.  Sabin,  Frederick  P.  Fish.  A.  W. 
Harris,  J.  Russell  Jones,  Robert  T.  Lincoln,  A.  D. 
Vv  heeler.  Mr.  Wheeler,  first  vice-president,  succeeds 
Colonel  R.   C.   Clowry  to  that  position. 

"One  of  the  pioneers  in  the  Independent  telephone 
field  once  made  a  standing  offer  that  he  would  pay 
$100  per  telephone  for  every  telephone  in  one  of  our 
most  thickly  populated  states  that  could  be  proven  to 
have  been  in  a  farmer's  residence  on  his  farm  be- 
fore 1894,  or  before  Independent  telephone  companies 
began  giving  service.  He  said  the  bold  proposition 
had  never  cost  him  a  cent,  for  the  reason  that  not 
a  farmer  had  a  telephone  prior  to  that  date." — E.  R. 
Conklin  of  Aurora,  III.,  in  paper  read  before  Inter- 
state  Independent   Telephone    Association. 


MANUFACTURERS    AND    DEALERS. 

The  International  Telephone  Manufacturing  Com- 
pany of  Chicago  reports  a  large  demand  for  its 
new  long-lever  telephone  switch  hook.  The  Inter- 
nationa! switch  hook  takes  less  than  one  inch  space 
in  width.  All  parts  are  self-contained,  and  it  re- 
quires but  two  screws  for  fastening.  It  is  said  that 
it  can  be  mounted  in  practically  any  make  of  tele- 
phone. 

An  impromptu  smoker,  participated  in  by  engi- 
neers and  officers  of  the  Kellogg  Switchboard  and 
Supply  Company,  was  held  at  the  Union  Restaurant, 
Chicago,  on  Friday  evening,  April  l8th,  as  the  result 
of  W.  W.  Dean's  efforts.  Among  those  present 
were  the  following-named  gentlemen:  W.  W. 
Dean,  K.  B.  Miller,  J.  C.  Belden,  C.  P.  Belden,  Will- 
iam Kaisling,  C.  P.  Piatt,  S.  C.  Piatt,  L.  J.  Herbi- 
son,  C.  S.  Webster,  F.  J.  Dommerque.  G.  L.  Bur- 
lingame,  J.  D.  Edwards,  E.  Kraus,  J.  C.  Lewis,  F. 
L  Martin,  C.  A.  Simpson,  R.  H.  Manson  and  W. 
A  Willard  of  Chicago;  William  Tiedemann  of 
Menominee,  Mich.,  and  E.  H.  Martin  of  Webster 
City,  Iowa.  After  the  smoker  considerable  amuse; 
ment  was  furnished  by  E.  H.  Martin  as  an  im- 
pel sonator  and  whistler.  At  the  close  of  the  smoker 
speeches  were  made,  after  which  it  was  decided  to 
organize  a  permanent  organization,  meetings  to  be 
held  every  month  or  two. .  Kempster  B.  Miller  was 
elected  chairman,  and  W.  W.  Dean,  J.  C.  Belden 
and  S.  C.  Piatt  were  appointed  as  executive  com- 
mittee. The  fundamental  object  of  this  organiza- 
tion will  be  to  enable  the  heads  of  the  different  de- 
partments and  engineers  of  the  Kellogg  company 
to  get  together  for  the  benefit  of  the  business  and 
for  social   relaxation. 
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Electrical     Manufactures    of    Ohio    and 
New  Jersey. 

The  manufacture  of  electrical  apparatus  and  sup- 
plies is  given  as  one  of  the  27  leading  industries  in 
the  state  of  Ohio  in  a  recent  Census  Bulletin.  In 
1900  there  were  64  establishments  engaged  in  this 
line  of  manufacture,  with  $7,036,103  capital,  3,773 
wage  earners,  total  wages  of  $1,502,270,  miscel- 
laneous expenses  of  $568,201,  cost  of  materials  $3,- 
338.978  and  value  of  products  $6,504,847.  In  1890, 
according  to  census  reports,  there  were  11  estab- 
lishments, 34S  wage  earners,  and  products  valued 
at  $604,780.  The  increase  in  the  value  of  products 
during  the  decade  was,  therefore,  if  the  igoo  figures 
are  correct,  $5,900,067,  or  975.6  per  cent.  The  re- 
port says  that  one  of  the  largest  plants  in  the  world 
for  the  manufacture  of  carbon  points  for  arc  lights 
is  located  at  Cleveland. 

Other  statistics  given  in  the  report  concern  the 
following   manufactures   of   electrical    interest: 

Cars  and  general  shop  construction  and  repairs 
by  street-railroad  companies. — Four  establishments, 
capital  $123,050,  229  wage  earners,  wages  $137,385, 
value  of  products  $249,289. 

Cars,  street-railroad,  not  including  operations  of 
railroad  companies.— Three  establishments,  capital 
$-52,773,  275  wage  earners,  wages  $152,810,  value  of 
products  $537,745- 

Electrical  construction  and  repairs. — Fifty-six 
establishments,  capital  $189,670,  310  wage  earners, 
wages  $142,460,  value  of  products  $898,300. 

Electroplating. — Twenty-three  establishments,  cap- 
ital $116,933,  172  wage  earners,  wages  $74,467,  value 
of  products  $179,874. 

The  census  report  of  manufactures  for  New  Jer- 
sey shows  that  there  were  35  establishments  en- 
gaged in  the  manufacture  of  electrical  apparatus 
and  supplies  in  1900,  with  capital  of  $7,380,139, 
2,793  wage  earners,  wages  of  $1,514,333,  miscel- 
laneous expenses  of  $769,135,  cost  of  materials  used 
$2,996,908,  and  products  valued  at  $6,447,154.  In 
1890  there  were  three  establishments,  425  wage 
earners,  and  products  valued  at  $744,274.  The  in- 
crease in  the  value  of  products  during  the  decade 
was  $5,702,880,   or  766.2  per   cent. 

Other  electrical  manufactures  in  New  Jersey  for 
1900  were   reported   as   follows : 

Cars  and  general  shop  construction  and  repairs 
by  street-railroad  companies. — Eight  establishments, 
capitalized  at  $368,550,  229  wage  earners,  wages 
$145,928,    value    of    products   $380,804. 

Electrical  construction  and  repairs. — Forty-seven 
establishments  capitalized  at  $246,125,  237  wage 
earners,  wages  $122,035,  value  of  products  $503,282. 

Electroplating. — Eleven  establishments  capitalized 
at  $42,680.  70  wage  earners,  wages  $27,260,  value  of 
products  $69,567. 

Wire. — Three  establishments  capitalized  at  $1,- 
105,304,  176  wage  earners,  wages  $121,710,  value  of 
products  $3,375,095- 


Government  Test  of  Space  Telegraphy. 

Tests  have  been  made  recently  at  Roanoke  Island, 
N.  C,  by  United  States  Government  officials  of  a 
system  of  space  telegraphy  that  is  said  to  be  more 
efficient  than  other  wireless  systems.  The  system 
is  the  invention  of  Prof.  R.  A.  Fessenden  of  the 
Weather  Bureau,  who  has  worked  under  the  di- 
rection of  Willis  L.  Moore,  chief  of  the  bureau. 
The  principal  feature  of  the  system  is  the  receiving 
apparatus,  which  is  said  to  be  more  sensitive  than 
the  coherer,  and  is  called  a  "wave  detector."  Dur- 
ing one  of  the  tests  a  127-word  message  was  trans- 
mitted 50  miles,  a  spark  of  only  a  quarter  of  an 
inch  being  necessary.  Messages  have  been  trans- 
mitted at  the  rate  of  30  words  a  minute  and  it  is 
said  the  speed  can  be  increased  to  50  or  70  words. 
In  speaking  of  wireless  telephony  the  inventor 
stated  that  telephoning  up  to  at  least  200  miles  is 
absolutely  certain  of  accomplishment,  and  that  he 
would  take  up  that  work  after  he  had  finished  his 
work  on   wireless  telegraphy. 


Electrical   Commission    In   the   State   of 
New  York. 

The  Legislature  of  the  state  of  New  York  has 
appropriated  $2,500  for  the  expenses  of  an  electrical 
commission,  consisting  of  Edward  A.  Bond,  Charles 
P.  Steinmetz  and  Harold  Winthrop  Buck,  to  in- 
vestigate as  to  the  necessity  for  the  establishment 
of  a  state  electrical  laboratory  to  provide  inde- 
pendent, authoritative  information  on  questions  of 
electrical  science,  and  an  official  standardizing  lab- 
oratory for  electrical  measuring  instruments,  ap- 
paratus and  standards  for  the  protection  of  munici- 
palities and  the  general  public  in  the  use  of  elec- 
trical energy.  The  commission  is  directed  to  re- 
port at  the  opening  of  the  session  of  1903,  and  if 
in  its  judgment  the  establishment  of  a  laboratorj'  is 
necessary,  the  report  is  to  be  accomp.inied  by  plans 
and  specifications  for  the  construction  and  equip- 
ment  of  the  laboratory. 
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Solution  of  a  Simple   Problem    in  Alter- 
nating-current Transmission. 
Bv  CuARLES  R.  Sturdevant. 
Part  III. 

In  a  problem  conlaining  several  impedances  in 
series  or  in  parallel,  the  lotal  impedances  are  com- 
l)ined  in  llie  same  manner  as  oliniic  rcsislances  are 
combined  in  constant-current  problems,  only  it  must 
ever  be  borne  in  mind  that  impedances  are  vector 
quantities.  Possibly  a  good  way  to  show  how  im- 
pedances are  combined  would  he  in  the  solution  of 
a  problem  in  .ilternating-current  transmission. 

Let  us  assume  that  we  have  a  small  alternator  sup- 
plying energv'  over  an  aerial  circuit  to  a  bank  of 
incandescent  lamps  one  mile  distant.  In  the  complete 
series  circuit  there  will  be  the  following  elements: 
.■\n  alternator  having  a  frequency  of  60  cycles,  a 
small  switchboard  with  its  instruments,  two  lines 
of  No.  2  wire,  each  one  mile  long  and  spaced  30 
inches  apart,  and  a  bank  of  lOO-volt  incandescent 
lamps  taking,  say,  10  amperes.  Each  of  these  ele- 
ments will  offer  an  ohmic  resistance  to  the  current, 
.and  each,  except  the  lamps,  will  have  a  certain  in- 
ductance, as  shown  in  the  diagram  (Fig.  10).  The 
capacity  will  be  negligible.  Let  it  lirst  be  required 
to  determine  the  voltage  to  be  generated  in  the  al- 
ternator and  the  voltage  drop  in  each  portion  of 
the  circuit. 

If  this  were  a  direct-current  system,  the  total  re- 
sistance of  the  circuit  would  be  0.84  +  0.84  +  10 
+  O.OI  -1^  0.12  =  I  I.St  ohms,  and  the  electromotive 
force  to  he  generated,  from  Ohm's  law.  would  br 
I  R  =   11.81   X  10  =  118.1  volts.     The  drop  in  each 


K-  =  IZ=  =  10/0°  X    0.15/86° Ji 
E,  =  IZ3  =  10/0°  X    1.08/39° 
E,  =  IZ,  =  10/0°  X  10.00/  0° 

b:-,  =  iZs  =  10/0°  X  1.08/39° 


=      i.5/86°ii'  volts. 
=    10.8/39°         volts. 


=  100.0/  0° 


volts. 


The  algebraic  sum. 
^3- 


E  = 


=    10.8/39^        volts. 
■  129.,^  volts,  is  usually  con- 


-o- 


//7C 

L     =     O 
1    =    10 


L  r*. 


'3  Wxr  e 


■?  -> 


Returning  again  to  the  original  line  loss,  a  volt- 
meter connected  to  the  terminals  of  a  single  con- 
ductor would  indicate  a  drop  of  10.8  volts.  Yet 
but  8.4  volts  are  required  to  overcome  the  ohmic 
resistance  of  this  conductor.  There  are  6.8  volts 
used  in  overcoming  the  counter  electromotive  force 
developed  in  the  wire.  In  other  worrls,  the  appar- 
ent "drop"  in  the  line  is  10.8  volts,  or  S.65  per  cent, 
of  the  total  electromotive  force  generated,  while  the 
real  useful  drop  is  but  8.4  volts,  or  7.0T  per  cent,  of 
the  amount  generated.     The  term  "line  drop"  in  al- 


.00/^ 
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Cj  =    CO  X  z  -^ 
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J3  t'fi't-chboa.rci 
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siderably  in  excess  of  the  geometric  sum.  By  study- 
ing the  voltage  diagram  shown  in  Fig.  12,  which  is 
obtained  by  adding  the  various  drops  geometrically, 
it  is  seen  that  the  heaviest  drop  occurs  in  the  two 
lines.  If  the  inductance  of  the  line  could  be  re- 
duced, not  only  would  the  voltage  drop  in  each  wire 
be    decreased,    but.    by    reducing    the    vertical    com- 


alternating  current    TRANSMISSION. 


wire  would  be  0.84  X  10  =  8.4  volts,  or  7.1  per  cent, 
of  the  amount   generated. 

To  determine  the  total  electromotive  force  to  be 
generated  by  the  .alternator,  it  will  first  be  necessary 
to  ascertain  the  sum  of  all  the  impedances  of  the 
circuit.  The  angular  velocity  of  the  current  in  the 
circuit  is  2T  X  60  =  377  =  <J. 

The  impedance  of  the  alternator  is — 
Z.  =  R  -f  jLo  =  o.i2j|- j_(377  X  0.0016) 

=  V0.12'  +  0.6-  =  0.61  /78°  42'   ohms. 

Of  the   switchboard —  

Zs  =  O.OI  +  j   (377  X  0.0004)  —  Vo.or  -h  0.15'" 

=  o.i.t/86    11    ohms. 

Of  each  line — 
Z.,    and   Z.  =  0.84  +  JJ377X  0^0018) 

=  V 0.84- -|- 0.68"   =1.08/39°    ohms. 
Of  the  lamps — 
Z,—  10  +  jo=  10 /o^  ohms. 

Or  graphically,  as  shown  in  Fig.  II.  In  each  case 
the  angle  is  obtained  by  dividing  the  reactance,  Lui, 
by  the  resistance.  R.  which  quotient  is  equal  to  the 
tangent  of  the  angle.  By  referring  to  a  table  of 
tangents  the  angle  is  found. 

These  impedances  can  be  added  either  graphically 
or  by  complex  quantities — 
Z,  =  o.i2-|-io.6o 
Z:=  O.OI  +  jo.15 
Z.,  =  0.84  +  J0.68 
■  Zi=  10.00  + jo.oo 
Z,.=   0.84  +  10.68 


poncnts  of  these  drops,  the  vectors  would  become 
more  nearly  horizontal  and  consequently  the  total 
drop,  OE,  would  approach  the  horizontal,  and  would 
be  decreased,  and  the  current  would  become  more 
nearly  in  phase  with  the  impressed  electromotive 
force!  There  are  several  methods  for  decreasing  this 
line  inductance:  By  placing  the  lines  closer  together, 
by  increasing  the  size  of  the  wires,  by  subdividing 
the  current  into  a  number  of  parallel  circuits,  by 
making  the  current  more  nearly  sinusoidal,  or  by  re- 


lernating  current,  then,  has  quite  a  different  meaning 
than  it  does  in  direct-current  circuits,  and  it  de- 
pends on  a  number  of  variable  conditions. 

Let  a  single  alternating-current,  constant-potential 
arc  lamp  be  placed  in  parallel  with  the  incandescent 
lamps,  and  let  us  determine  the  effect  which  it  will 
have  upon  the  circuit.  This  arc  lamp  will  have  an 
impedance  coil  which  will  introduce  a  small  addi- 
tional amount  of  inductance  into  the  circuit.  Assume 
the  resistance  of  the  lamp  to  be  Ro  :=  16  ohms,  and 
the  inductance  of  the  lamp  to  be  Lt  =  0.02  henry. 
We  have  now  a  new  condition — of  impedances  placed 
in  parallel — and  we  will  first  proceed  to  combine 
them  in  order  to  obtain  the  total  current  through 
all    the  lamps. 

The  impedance  of  the  arc  lamps  is  Zo  =:  16.  +  j 

(377  X  0.02)  =  VT6°  +  7.54'  =  17.68  12S>1_l4  ohms. 

The  impedance  of  the  incandescent  lamps,  as  he- 
fore,  is  Zi  =  10  +  jo  =  lo/o^ohms. 

Resistances  in  parallel  are  best  combined  by  adding 
their  "conductances,"  or  the  reciprocals  of  the  resist- 
ances, and  taking  the  reciprocal  of  this  sum  to  ob- 
tain the  total  resistance.  Thus,  if  the  arc  lamp  had 
been   placed   in    the   direct-current   circuit   first   con- 


Z 


11.81  +j2.ii  =  Vii.Sr  +  z.ii" 

=  11.99/10°  8'  ohms  =  total   impedance. 


ducing  the  frequency.  If  the  wires  were  replaced 
Ijy  iron  wires,  however,  the  inductance  would  be 
greatly  increased.  Suppose  the  wires  be  placed  but 
three  inches  apart,  instead  of  30  inches,  what  would 
1)e  the  effect  ?  From  printed  tables  it  is  found  that 
the  inductance  for  each  wire  is  reduced  to  L  = 
0.00109  henry  per  mile  for  each  wire. 

The  impedance  of  each  line  will  be  reduced  from 
1.08  /.TO°  to  0.93  h§\  the  total  impedance  will  be  re- 
duced to  ii.gi  /7°35',  and  the  voltage  drop  becomes 
1 19. 1  /7°  35',  instead  of  119.9/10°  8',  just  one  volt 
more  than  that  produced  by  the  direct-current  dy- 
namo. Decreasing  the  line  inductance,  then,  has  ac- 
complished two  results: 

First — The    total   drop   has  been   decreased,   and — 
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sidcred.  the  combined   resistance  of  the  arc  and  20 
incandescent  lamps  in  parallel  would  be        +  _    = 


and  the  resistance  would  be  —  =—  =  6.15  ohms. 


We  proceed  in  a  like  manner  to  combine  impedances 
in  parallel. 

Tlie  reciprocal   of  impedance.   17.6S  /2fi°  14^  ohms 


=  Yo 


0.0565  /2S°  14'  admittance. 


G  m  phi  QCL  (tu  ■■ 


y  = 


=  ij s-ir  ^.foxt/^ 


The  current  will  not  be  in  phase  with  the  irn- 
pressed  electromotive  force,  but  will  lag  behind  it 
by  an  angle  =  10°  8'.  The  tangent  of  this  angle  will 
equal    the   reactance    divided   by    the   resistance,    or 

~  " ..  This  condition  can  be  expressed  in  either  of 
11.81 

two  ways:  Either  the  current  has  a  zero  angle  and 
the  electromotive  force  leads  by  10°  8',  or  the  elec- 
tromotive force  has  a  zero  angle,  or  angle  of  ref- 
erence, and  the  current  lags  by  10°  8'.  In  this  par- 
ticular problem,  we  will  .s.iy  that  the  current  has  a 
zero  angle.  Then  the  impressed  electromotive  force, 
or  total  electromotive  force  to  be  developed.  E.= 
!Z  =  10  /o  X  11-99  /io°J'  =  1 19.9  /lof^'  volts. 
This  is  an  increase  of  1.8  volts  over  that  required 
from  the  direct-current  dynamo,  due  to  the  small 
amount  of  inductance  in  the  circuit. 

The  voltage  drop  in  each  portion  of  the  circuit  is 
obtained  in  a  similar  manner. 
E,  =  IZ,  =  lO/V  X    0.6t/78°  A2' 

=     6.1  /78°  42'  volts. 


./S3    /« 
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Second— The  angle  of  lag  has  been  considerably 
reduced. 

Let  us  sec  what  has  been  gained  by  reducing  this 
angle  of  lag.  Referring  to  the  original  problem,  the 
impressed  electromotive  force,  (OE),  has  two  com- 
ponents: a  horizontal  component  of  118.03  volts, 
which  is  doing  useful  work  in  forcing  current 
through  the  sum  of  the  various  resistances,  and  a 
vertical  component,  which  is  overcoming  or  cancel- 
ing the  counter  electromotive  forces  of  the  various 
elements  of  the  circuit.  If  the  useful  electromotive 
force  be  multiplied  by  the  current,  we  get  the  useful 
or  effective  power  in  watts  delivered  by  the  alter- 
nator to  the  circuit.  But  the  same  result  could  be 
obtained  by  multiplying  the  product  of  the  current 
and  the  impressed  electromotive  force  OE  =  119.O 
/io°  8'  by  the  cosine  of  the  angle  of  lag.  0.9S44.  or 
liy  the  power  factor,  as  the  cosine  of  the  angle  of 
lag  is  called.  Decreasing  the  lag  angle  to  /7I35'  has 
increased  the  power  factor  to  0.9913,  and  we  are 
.getting  the  same  useful  output  from  the  alternator 
in    watts,    with    a    lower    impressed   voltage. 


I  7  OS  /  2$'-  14' 

or    graphically,  as  shown  in  Fig.  13. 

The   reciprocal    of  impedance    lo/o  :=    I/io.     Ad- 
mittances can  be  added,  either  graphically  or  by  com- 
plex quantities,  just  as  other  vector  quantities.   (See 
Fig.   14) 
The    current    through    all    the    lamps    in    parallel 

Y  loo/q p 

would  then  be  I    =—2  = _-—  =  15.3  /g   4    am-- 

Z       6.53/9^_ 

peres.  At  first,  the  current  through  the  incandes- 
cent lamps  was  10  amperes  and  it  was  in  phase  with 
the  electromotive  force;  now  the  total  current  is 
larger,  and  it  is  lagging  back  of  the  electromotive 
force  /g°  4'. 
The  current  through  the  lamps  could  be  obtained 
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I)y  a  second  and  possibly  simpler  method.     The  cur- 

ioo/q_ 

rent   through   the   incandescent  lamps  =:   ^    = 

1 0/0^ 

1 0/0  amperes,  and  through  the  arc  lamp  it  is 
100  /o  .     , — ^ — , 

T. ^„    ■     o — 7  =  S-64  '25    14    amperes. 

/.  =   17.68  /25°  14 

The  total  current  will  equal  the  vector  sum  of  these 

I  wo  currents,  or 

10  /o_  =  10.    +  jo. 


5.64  /25°  14' 


5-1— J2-4 


Total  current    =  15-I — J2.4  =  V  15.1"  +  2.4' 

^=  15-3  ^9^  4'  amperes,   as  before. 
Having   thus    obtained    the    total    current    through 
the  circuit,    it  will  be  necessary  to  obtain    the  total 
impedance  of  the  circuit,  and  the  product   of  these 
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two  quantities  will  give  the  total  electromotive  force 
to  be  generated  in  the  alternator. 
Zi  =  0.12 +  .10.60 
Z=  =  o.oi  4- JO-15 
Z,  =  0.S4  +  J0.6S 
Zs  =  0.84  +  jo.68 
Zj  t 
^  |-  =  645  +  Ji03   (i"  parallel.) 


I 


Z  =  8.26  +  3. 14  —  V8.20=  +  314'  = 
S.84  /20°  50'  ohms. 
Eo=  IZ  =  15.3  /g*!'  X  8.84/20°  .so' 

=  135.2  /ri°  46'  volts. 
The  useful  load  has  been  increased  about  51  per 
cent,  by  adding  the  arc  lamp,  while  the  apparent 
output  of  the  alternator  has  increased  about  72.8 
per  cent.  If  the  same  increased  load  had  been  placed 
on  the  direct-current  circuit,  the  dynamo  output 
would  have  been  increased  only  65.8  per  cent,  in- 
stead of  72.S  per  cent.  This  difference  in  loss  of 
7  per  cent,  in  the  two  systems  is  caused  principally 
by  the  small  amount  of  inductance  added  with  the 
load.  A  small  increase  of  inductive  load  will  neces- 
sitate a  greater  per  cent,  increase  in  alternator  out- 
put than  is  required  by  a  large  inductive  increase  of 
load. 

There  remains  now  a  single  point  to  which  I 
will  refer  briefly.  We  have  just  seen  that,  with  the 
arc  lamp  in  circuit,  the  total  inductive  resistance  is 
3.14  ohms.  Suppose  it  is  desired  to  introduce  a 
condenser  into  this  circuit  large  enough  to  neutral- 
ize  the  inductive  effect  of  the  current  and  thereby 
increase  the  capacity  of  the  alternator.     What  must 

be  the  capacity  of  this  condenser?     In  this  case   -^- 

must  equal  Lw   ^3.14  ohms,  and  C  =10.00084  farad, 
or  S40  microfarads. 

If  this  condenser  were  placed  in  the  circuit,  the 
reactance  of  the  circuit  as  a  whole  would  become 
zero,  the  impedance  would  become  equal  to  the 
ohmic  resistance  of  the  circuit  and  the  total  electro- 
motive force  to  be  developed  would  be  but  126.38 
A"olts  ^  IR.  We  would  then  have  a  resonant  circuit 
and  a  condenser  working  at  its  greatest  advantage, 
for  its  natural  frequenc}'  of  discharge  would  be  in 
harmony  or  in  synchronism  with  the  given  fre- 
quency of  the  current.  If  the  capacity  of  the  con- 
denser be  increased  above  this  amount,  the  current 
will  be  increased  in  strength,  and  it  will  lead  the 
electromotive  force,  and  the  drop  of  potential  at  the 
terminals  of  an  inductive  load  might  be  raised  con- 
siderably higher  than  at  the  alternator.  Capacity  in 
series  with  inductance  increases  the  current  strength, 
while,  as  could  be  easily  shown,  had  we  time,  ca- 
pacity in  parallel  with  inductance  greatly  decreases 
the  current  b\-  increasing  the  impedance. 

The  problem  just  solved  is  a  hypothetical  case. 
The  method  of  calculation  assumes  a  simple  har- 
monic wave  of  electromotive  force  which  would  be 
seldom  actually  obtained.  The  load  would  prob- 
ably not  be  placed  so  far  from  the  alternator  with- 
out an  intervening  transformer,  and  no  account  has 
been  taken  of  the  armature  reaction.  But  in  practical 
problems  it  has  been  found  that  this  method  gives 
very  close  apnroximations  to  actual  values,  and  that 
the  results  will  be  well  within  the  limits  of  practical 
reouirements. 

So  far  only  single-phase  circuits  have  been  con- 
sidered. But  the  effects  and  characteristic  properties 
of  a  single-phase  system  are  practically  the  same 
as  those  of  a  polyphase  system.  A  simple  exten- 
sion of  the  methods  already  given  also  adapts  them 
to  the  calculation  of  transformer  problems.  A  four- 
wire,  two-phase  transmission  can.  so  far  as  loss  and 
regulation  are  concerned,  be  reolaced  bv  two  single- 
phase  circuits,  provided  there  is  no  inductive  inter- 
tiction  betw-een  circuits.  Therefore,  in  two-phase 
systems,  it  would  be  simply  necessary  to  consider 
two  independent  circuits,  each  taking  one-half  the 
power  to  be  transmitted. 

A  three-phase,  three-wire  transmission,  of  wdiich 
the  conductors  are  symmetrically  related,  mav.  so 
far  as  loss  and  regulation  are  concerned,  be  replaced 
by  two  single-phase  circuits  having  no  inductive 
interaction,  and  identical  w'ith  the  three-phase  line 
as  to  size  of  wire  and  distance  between  w"ires. 
Therefore,  to  calculate  a  three-phase  transmission, 
calculate  a  single-phase  circuit  to  carry  one-half  the. 
load  at  the  same  voltage.  The  three-phase  trans- 
mission will  require  three  wires  of  the  size  and 
distance  between  centers  as  obtained  for  the  single- 
phase. 

It  is  of  interest  to  note,  in  closing,  that  there  is 
nothin.g  in  problems  of  this  nature  which  cannot  be 
computed  on  the  slide  rule.  Everj^  factor  can  be 
worked  out.  and  even  the  angles  determined  for 
.graphical  work,  by  the  aid  of  this  useful  little  in- 
strument, which  ever\'  engineer  should  possess. 
[T7ie  end.'\ 


Protection  for  Underground  Trolley. 

Andrew  B.  Boughan  of  Chicago  has  devised  a 
removable  protector  for  surface-contact  electric 
railways.  It  is  designed  to  prevent  danger  to  life 
and  property  from  the  electric  conductor  located 
near  the  surface  of  the  street.  The  device  consists 
of  strips  of  wood  having  their  ends  interlocked  and 
adapted  to  be  moved  sideways  under  a  protecting 
stationary  cover  or  hood.  The  strips  are  normally 
held  in  position  over  the  electric  conductor  bv  springs. 
The  car  is  provided  with  a  pointed  collector  or 
shoe  which  presses  the  strips  of  wood  under  the 
hood    when   the  car  passes   along,   the   strips  being 
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replaced  by  the  spring  pressure  after  the  passage 
of  the  shoe,  nie  inventor  asserts  that  by  the  use 
of  this  device  not  more  than  one  section  of  the 
electric  conductor  is  uncovered  at  a  time  and  that 
none  of  the  conductor  is  exposed  at  either  end  of 
a  car,  whether  the  car  is  in  motion  or  standing  still, 
the  only  portion  at  any  time  uncovered  being  under 
the  car.  Mr.  Boughan's  invention  is  covered  by  a 
recent   patent. 


Large    Power-transmission     Project    in 
California. 

California  has  a  well-established  reputation  as  a 
state  in  which  electrical  power  transmission  has 
been  successfully  carried  out  on  a  large  scale,  but,  if 
the  San  Francisco  Examiner  is  to  be  believed,  a 
plan  is  now  in  contemplation,  which,  in  the  amount 
of  power  involved,  if  not  in  the  length  of  trans- 
mission,  will    exceed  all   others. 

Recently  s'^veral  water  appropriations  have  been 
made  on  the  north  fork  of  the  Feather  River,  with 
the  object  of  converting  13,000  acres  of  swamp  and 
pasturage  land  in  the  Big  Meadows  and  Butte  Val- 
ley Basins,  in  northern  Plumas  County,  into  great 
storage  reservoirs.  By  constructing  about  10  miles 
of  canal  and  tunnel  rocooo  inches  of  water  is  to 
be  diverted  to  the  canyon  of  Mosquito  Creek,  where, 
with  a  vertical  fall  of  1,600  feet,  it  will  be  dropped 
a.gain  into  the  Feather  River.  Here  will  be  located 
the  largest  electrical  plant  in  the  United  States, 
capable,  according  to  the  story,  of  generating  up- 
ward of  300,000  horsepower.  The  Big  Meadows 
Basin,  of  11,000  acres,  will  have  the  greatest  ca- 
pacity of  any  artificial  storage  reservoir  knovvn,  and 
will  impound  about  50  per  cent,  of  the  freshet,  waters 
of  the  north  fork  of  the  Feather  emptying  into  it. 

It  is  thought  that,  in  addition  to  developing  min- 
ing and  lumber  interests  in  the  mountain  region,  the 
power  may  be  carried  to  San  Francisco,  a  distance 
of  17s  miles.  Prominent  among  the  projectors  the 
following-named  gentlemen  are  mentioned:  Edwin 
T.  Earl  of  Los  Angeles,  Samuel  H.  Day  of  Los 
.\ngeles,  J.  il.  Howells  and  James  D.  Schuyler, 
hydraulic  engineers  of  San  Francisco,  ex-Senator 
Guy  C.  Earl  of  Alameda  County,  and  George  F. 
Vatchelder  of  San  Francisco. 


Dynamos  Not  Included  in  French   Reci- 
procity Treaty. 

At  a  recent  meeting  of  the  foreign-relation  com- 
mittee of  the  Senate  the  reservations  from  the 
French  reciprocity  treaty  were  discussed,  and  J.  S, 
McCoy,  who  assisted  Commissioner  Kasson  in  ne- 
gotiating the  treaty,  quoted  a  list  of  less  than  a 
score  of  articles  reserved  by  France  from  the  opera- 
tion of  the  treaty.  Mr.  McCoy  commented  upon 
the  fact  that  France  would  not  listen  to  the  efforts 
of  the  negotiators  when  they  attempted  to  include 
dynamo-electric  machines  in  the  convention.  This 
refusal  is  ascribed  to  the  fact  that  France  is  building 
up  her  own  industry  in  that  line  and  is  anxious  to 
excel  in  it.  Of  the  total  value  of  dynamos  (3,137,- 
000  francs'  worth)  which  France  imports  from  the 
world,  1,127.000  francs'  worth  is  from  the  United 
States,  which  is  to  say  that  under  the  present  maxi- 
mum tariff  levied  on  American  goods  over  30  per 
cent,  of  her  total  imports  come  from  this  country. 
The  regular  duty  on  dynamos  is  $6  per  220  pounds, 
but  as  machines  of  this  class  are  divided  into  10 
classes,  according  to  weight  of  dvnamos,  the  cal- 
culation is  somewdrat  complicated.  Dynamo  con- 
ductors were  also  held  exempt  from  the  operation 
of  the  treaty,  but  the  United  States  already  supplies 
France  with  49  per  cent,  of  what  she  imports  under 
this  classification. 


Combined  Steam   and   Trolley    Road    in 
Colorado. 

In  connection  with  the  railroad  projected  by 
David  Moffat,  which  will  run  froin  Denver  to  Salt 
Lake  City,  the  announcement  is  made  that  for  the 
first  10  miles  now  under  construction  from  Arvada 
to  the  Coal  Creek  mines,  steam  and  electric  trains 
will  be  run.  Three  rails  of  So-pound  steel  will  be 
laid,  the  outside  rail  making  the  track  of  standard 
gauge.  The  other  rails  will  make  a  3^/2-foot  gauge, 
to  correspond  with  the  width  of  the  tramway  tracks 
in  Denver.  The  overhead-trolley  system  will  be 
used,  and  the  trollej'  wire  will  be  strung  at  a  height 
of  22  feet  above  the  roadbed,  allowing  ample  room 
for  steam  trains  to  pass  underneath.  Electric  power 
will  be  obtained  from  a  large  plant,  to  be  located 
in  Denver.  The  company's  articles  of  incorporation 
mention  three  proposed '  electric  roads  running 
from  Denver — one  south  to  Littleton  and  Piatt 
Canyon,  one  in  the  direction  of  Golden  to  f-.xikout 
Mountain,  and  another  to  Brighton  City  and  towns 
north    of   Denver. 


Plans  showing  the  new  loop  system  to  be  inau- 
gurated by  the  Seattle  (Wash.)  Electric  Company 
at  the  terminus  of  nine  different  street-car  lines  of 
Seattle  have  been  submitted  and  approved  by  the 
Board  of  Public  Works  of  that  city. 
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Steam  Plant  of  the   Metropolitan  Street 
Railway  Company. 

The  Ninety-si.xth  Street  station  of  the  Metropol- 
itan Street  Railway  Company  of  New  York  enjoys 
the  distmction  of  being  the  largest  electrical  power 
plant  in  the  world  m  actual  operation  at  tlie  present 
time.  TJie  entire  system  of  the  Metropolitan  com- 
pany presents  an  interesting  study  for  engineers  and 
managers  of  large  power  plams  and  street-railway 
properties,  as  ,t  emhoclies  tlie  latest  improvements 
developments  and  refinements  in  modern  streeral 
way  practice.  Perhaps  in  no  department  is  this  fact 
more  apparent  than  in  the  steam  plant,  where  t^'e 
li.gbes  type  of  mechanical  equipment  is  employed 
with  the  object  of  raising  the  standard  of  efficinicv 
promoting  economy  of  operation  and  ieducin<v  tie 
labor   Item  to   a   minimum.  ""cin„    tne 

The   steam   plant   contains   80  boilers  arranc^ed   in 
three  tiers,  200  by  166  feet  each.     They  are  Sabcoc 
&    Wilcox    water-tube    boilers,    with    126    four-inc 

M?;n,f    f<='=V°??/"d   '™   42-i"ch    drums     nine 

si.xteent Is    inch    thick   and   23   feet   3%   inches   lon^ 

he   boilers   are   built  to   carry   200  pouncl      but    5 

he  pre^stire  adopted  for  the  station  60  no  nd^ 
they  will  have  a  rated  capacity  of  250  horsepowe?' 
although  they  can  develop  400  horsepower  '^^hese 
boilers  ^re  supported  by  steel  beams  connected  vUh 
the  steel  structure  of  the  building,  and  they  are  thus 
entirely   independent   of   the    brickwork    an/ „/ 

installed    before    the    brickwork    was    put    in    nhce 

(\ext"pa1e)"'  ""  °'  ""  '"""^  '^  ^'^'*"  '"  ^^ 

The  boilers  were  equipped  with  Roney  mechanical 

stoker.s  by  Westinghouse,   Church,  Kerr  &  (To     am 

toke?  "in  'the"  \T'  '"^'^"^•■°"  °f  "-chani"a1 
stokers  in  the  world  in  actual  operation  to-dav 
J  here  are  other  plants,  how^ever,  niw  in  course  of 

win   [""^'T  '"  ^"^'  ^°^'^''  -h'=''-  when  con^leted 

will  have  larger  capacity,   and  these,  too    are  bein- 

equipped   with   Roney   stokers  " 

The  Roney  mechanical  stoker  is  the  develonmenf 

|^!-te-oitiS^trt-c?rS 

diagrammatic  illustration  (Fig.  2)   on  the  next  paie 

tT'e  coal'Tse  ^''''1°^  ^  ''°PP^^  ^"^  ^^^'^n? 
tie   coal,   a   set    of   rocking  stepped   grate   bars     in 

audi  '    '"  '"°''  °^  ^7  degrees  from"thehorizonta 
and  a   dumping  grate   at  the  bottom  of  the  fn d  ne 
for  receiving  and   discharging  the  ash   and  c  inker 
The  dumping  grate  is  divided  imo  several  parts 
Coal  IS  fed  to  the  inclined  grate  from  the'^lCper 

agitator'??/"""?  P"'^^^'  "'^^'^'^  '^  ^^'"^'=d  by  the 
agitator  and  agitator-sector.  The  grate  bars  rock 
through  an  arc  of  15  degrees,  assuming  altSnatet 
inclined  positions  and  stepped  positions      They   re- 

fnTrod  indTl"°"  '™?  '^  ™<='^"  "^^^  ^"d  coimec  - 
ing  rod,  and  these,  with  the  pusher,  are  also  actuated 
by  the  agitator,  which  receives  it's  mot^n  through 
the  eccentric  from  a  shaft  attached  to  the  stok°er 
front,   tinder  the  hopper.     The  range  of   motion   of 

?rol^e"  to'ful'l  s^n''^'^''  ^1  "^^  '''^  "''^'=^'  f™-  ™ 
?ntn    thl    f  ^-  ^'"^  ,""=  ='"°""'  °f  eoal  pushed 

mto    the    furnace    may,    therefore,    be    adjusted    ac- 

the  t"rft  h"'"''^""-""?  \°'  ^'^^'"-  The  motion  of 
he  grate  bars  is  similarly  regulated  and  controlled 
by  the  position  of  a  sheath  nut  and  lock  nuts  on 
the  connecting  rod.  Each  grate  bar  is  composed 
of  two  parts,  a  vertical  ,yeb  provided  with  trunnions 
at  each  end,  which  rest  m  seats  in  the  side  bearers, 
and  a  fuel  plate,  ribbed  on  its  under  side,  which 
bolts  to  the  web.  These  fuel  plates  carry  the  bed 
ot  burning  coal,  and,  being  wearing  parts, 'are  made 
detachable,  tlius  reducing  the  cost  of  repairs  to  a 
minimum.  The  webs  are  perforated  with  lon<'i- 
tudinal  slots,  to  disclose  the  condition  of  the  fire 
at  all  times  without  opening  the  doors.  Free  access 
may  be  had  to  all  parts  of  the  grate  to  assist,  when 
necessary,  the  removal  of  clinker.  These  slots  also 
serve  an  important  purpose  in  furnishing  an  abun- 
dant supply  of  air  for  combustion. 

Anthracite  coal  is  burned  under  half  of  the  boil- 
ers m  the  Metropolitan  plant.  The  stokers  are  fitted 
with  what  is  termed  a  guard  which  mav  be  raised 
to  prevent  the  small  anthracite  coal  from  sliding 
when  the  dumping  grate  is  dropped  to  discharge 
the  accumulated  ash  and  clinker.  On  restoring 
the  dumping  grate  to  its  normal  position,  the  guard 
is  dropped. 

The  experience  of  the  company  with  these  stokers 
is  said  to  have  been  very  satisfactory.  The  saving 
in  labor  has  been  a  considerable  item,  and  the  im- 
provement in  the  service  over  the  old  standard  of 
hand  firing  is  very  noticeable.  Here.  too.  the  ele- 
ment of  economy  is  apparent,  the  efficiency  of  the 
entire  plant  being  raised  while  the  coal  bills  are 
materially  lessened.  .'Another  important  advantage 
.gained  by  the  adoption  of  this  stoker  is  the  fact  that 
it  will  permit  the  use  of  hard  or  soft  coal,  either 
separately  or  mixed.  For  this  no  alteration  is  re- 
quired in  the  arrangement  or  construction  of  the 
stoker,  merely  a  diflferent  adjustment  of  the  feed 
and  grate-actuating  mechanism  being  necessary. 
The  supply  of  coal  fed  to  the  furnace  is  regulated 
by  the  feed  wheel,  and  the  motion  of  the  grate  bars 
by  the  position  of  the  lock  nuts,  and  these  adjust- 
ments  are  easily  made  by  any  fireman. 

The  stokers  are  operated  by  small  four,  by  4%- 
inch  Westinghouse  engines,  made  of  special  design 
for  this  service.  The  engines  are  of  the  enclosed 
type,  with  all  moving  parts  entirely  protected  from 
dust    and   dirt.     The   operation   and   adjustment    re- 
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quire  so  little  skill,  it  is  said,  that  they  can  be  suc- 
cessfully taken  care  of  by  the  ordinary  fireman. 
In  this  particular  plant  each  floor  in  the  boiler 
house  is  divided  into  four  sections.  One  engine  is 
sufficient  to  run  a  section,  but  a  relay  is  installed 
as  a  safeguard  against  possible  accident  to  the 
driving  gear  of  the  shafting.  Although  these  en- 
gines are  small  in  type,  they  show  a  low  water  rate, 
giving,    under   good    conditions,    nn    ocnnnmy    of   42 


ropolitan  Street  Railway  Company,  has  contributed 
some  valuable  information  upon  methods  employed 
in  the  great  power  station.  Referring  particularly 
to    the   analysis  of   flue   gases,    he   says: 

"A  station  as  large  as  ours  makes  not  only  justi- 
fiable, but  necessary,  refinements  which  have  not 
heretofore  been  considered  as  a  regular  p_art  of 
station  operation.  The  maintenance  of  a  small  chem- 
ical   labnr.Tinry     is    one    of    these.     We    are    doing 


CORRESPONDENCE. 


STEAM    PLANT    OF   THE   METROPOLITAN    COMPANY. — VIEW   IN    BOILER    ROOM. 


pounds  of  water  per  horsepower.  Taking  the  av- 
erage results  of  several  tests  of  the  power  required 
to  drive  Roney  stokers  under  heavy  ioacjs,  it  is 
found  that  to  operate  stokers  for  100  rated  boiler 
horsepower  about  o.i  indicated  horsepower,  or  4.2 
pounds  of  steam,  per  hour  are  required.  This 
amount  of  water  is  insignificant,  as  it  represents 
only  between  o.i  per  cent,  and  0.2  per  cent,  of  the 
water  evaporated  by  the  boiler. 

In  operation  the  entire  bed  of  fire  is  visible  from 
the  underside  of  the  grate.     Clinkers  can  be  seen  as 


business  on  such  a  large  scale  that  such  matters  as 
the  quality  of  the  coal  and  the  amount  of  good  fuel 
that  goes  up  the  chimney  cannot  profitably  be  neg- 
lected. Flue-gas  analysis  is  not  worth  anything  un- 
less samples  are  taken  frequently.  So  far,  we  have 
confined  ourselves  to  taking  samples  of  flue  gases 
from  each  boiler  room  once  during  each  shift.  The 
stoker  operators  in  each  room  are  held  responsible 
for  the  quality  of  the  flue  gas  coming  from  that 
room.  With  mechanical  stokers  all  through,  it  is 
possible   to  insist  on  closer  regulations  of  the  qual- 
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FIG.    2.       STEAM    PLANT   Of   THE    METROPOLITAN    COMPANY. — DIAGRAM    OF    MECHANICAL   STOKER. 


they  form,  and  may  be  dislodged  without  opening  the 
doors.  Then,  too,  if  the  fire  should  burn  unevenly, 
it  can  be  detected  instantly  and  corrected  without 
trotible. 

The  feature  which  commends  this  stoker  partic- 
ularly to  the  layman,  as  well  as  the  owner  of  a 
power  plant,  is  that  it  insures  complete  combustion 
of  fuel,  and  consequently  eliminates  the  smoke 
nuisance.  This  is  accomplished  by  furnishing  suffi- 
cient air  supply,  mingling  the  air  with  the  volatile 
gases,  maintaining  a  constant  high  temperature  and 
a  uniform  supply  of  fuel,  carefully  regulated  to  meet 
the  demand.  A  coking  arch  of  firebrick  across 
the  furnace  covers  the  upper  part  of  the  grate  and 
forms  a  reverberatory  furnace  and  gas  producer,  the 
action  of  which  is  to  coke  the  fresh  fuel  as  it  enters 
and  release  its  gases,  and  these,  mingling  with  the 
heated  air  supplied  in  small  streams  through  the 
perforated  tile  aliove  the  dead  plate,  are  quickly 
burned  in  the  large  combustion  chamber  above  the 
bed  of  incandescent  coke  on  the  lower  part  of  the 
grate. 

M.    G.    Sterrett.    the    chief   engineer   of   the    Met- 


ity  and  temperature  of  the  flue  gases  than  would 
be  possible  with  hand  firing.  With  mechanical 
stokers,  there  is  no  reason  why,  with  proper  atten- 
tion under  ordinary  running  conditions,  the  flue 
gases  should  not  show  continuously  approximately 
the  same  percentage  of  air,  CO.  and  CO.  The  pro- 
portion of  the  latter,  which  is  unliurned  fuel,  should 
be,  of  course,  as  low  as  practicable." 

The  averages  of  five  daily  reports  taken  at  random 
from  the  daily  record  book  of  the  station,  between 
Jaiuiary  loth  and  February  lolh  show  for  soft  coal 
the  following  figures:  CO=,  0.4  per  cent.;  CO,  15.1 
per  cent.;  oxygen,  3.1  per  cent.;  nitrogen,  81.4  per 
cent.;  temperature,  604  degrees.  The  corresponding 
data  for  hard  coal  were  as  follows ;  CO;,  nothing ; 
CO,  10.5  per  cent.;  oxygen.  9.T  per  cent.;  nitrogen, 
80.4    per    cent. ;    temperature.    582    degrees. 


The  Porllaiul  ("Ore.)  General  Electric  Company 
is  about  In  make  an  addition  of  four  750-horsepower 
dynamos  to  its  plant  at  Willamette  Falls.  This  ad- 
dition will  bring  the  capacity  of  the  Willamette  plant 
up   to  10,000  horsepower. 


New  York  Notes. 

New  York,  April  26.— The  Pennsylvania,  New 
)'ork  and  Long  Island  Railway  Company  has  been 
incorporated,  with  a  capital  stock  of  $20,000,000,  to 
construct  and  operate  an  underground  railway  in 
New  York  and  Queens  counties.  The  road  will  be 
operated  by  electricity  or  other  suitable  power.  The 
principal  oflices  of  the  company  will  be  located  in 
this  city  and  the  board  of  directors  includes  A.  J. 
Cassatt  and  Clement  A.  Griscom.  Mr.  Cassatt  sub- 
scribes for  78,000  shares  and  the  other  directors  for 
2,000  each. 

Commissioner  Lindenthal,  of  the  Department  of 
Bridges^  has  made  a  final  request  on  the  Brooklyn 
Rapid  Transit  Company  to  construct  four  additional 
trolley  loops  on  the  Manhattan  end  of  the  Brooklyn 
Bridge  to  relieve  the  nightly  crush  of  passengers. 
1  his  is  the  plan  for  temporary  relief  which  was 
suggested  by  ex-Chief  Engineer  C.  C.  Martin  who 
was  for  25  years  attached  to  [he  bridge  engineer- 
ing staff,  but  who  was  relieved  from  duty  by  Com- 
missioner Lindenthal. 

Chief  Engineer  William  Barclay  Parsons,  who 
has  in  charge  the  construction  of  the  rapid-transit 
-subway,  has  been  instructed  by  the  Rapid  Transit 
Commission  to  begin  at  once  to  consider  plans 
for  an  underground  railroad  up  the  east  side  of  the 
city. 

The  Twenty-seventh  Assembly  District  Republi- 
can Club  IS  opposed  to  the  proposed  ordinance  to 
increase  the  speed  limit  to  10  miles  an  hour  for 
automobiles,  street  cars,  etc.,  and  has  sent  out  8.000 
return  postal  cards,  with  the  object  of  ascertaining 
\vliat  the  popular  view  is.  A  large  number  of  re- 
plies have  been  received  and  in  addition  to  signify- 
ing their  disapproval  of  the  increase,  the  vast  ma- 
jority has  taken  occasion  to  make  vigorous  com- 
ment   on    the    situation. 

The  New  York  Electrical  Society  held  its  -'•'4th 
meeting  on  Wednesday  evening  in  the  chemical  lec- 
Uire  room  of  the  College  of  the  City  of  New  York. 
Caryl  D.  Haskms  of  Schenectady  presented  for  dis- 
cussion a  paper  on  "Electrical  Measuring  Instru- 
ments and  Their  Basic  Principles."  His  lecture 
was  illustrated  by  means  of  lantern  slides,  and  em- 
bodied a  complete  classification  of  the  principles 
mvolved  in  constructing  devices  for  the  measure- 
ment of  electric  current.  M.  L.  G 


New  England  News. 

Boston.  April  26.— The  Taunton,  Mass.,  Com- 
mon Council  has  taken  favorable  action  on  an  ap- 
propriation of  $175,000,  to  be  used  in  improving 
and  increasing  the  capacity  of  the  municipal  lighting 
plant.  The  improvements  are  to  be  those  recom- 
mended in  last  fall's  report  of  Abner  Coleman, 
manager  of  the  plant.  A  new  station  will  be  built 
and  new  machinery  will  be  installed.  The  engines 
will  be  used  for  pumping  sewage  matter  from  the 
■ewer  to  the  treatment  station,  as  well  as  for  run- 
Miig  the  dynamo  The  electric-lighting  system 
will    be   the   three-phase   direct-current. 

New  York  capitalists  have  off'ered  to  build  an 
elcctric-light  plant  at  Haverhill.  Mass.,  and  supply 
Ihe  city  with  light  for  $30,000  less  than  the  Haver- 
lull  Electric  Company's  offer  on  a  contract  for  five 
years.  The  aldermen  have  voted  to  make  a  con- 
tract with  the  new  company,  which  is  represented 
by  J.  L  Raymond.  The  contract  will  run  five  years 
from  December  i,  igo2. 

The  Hancock  County  Railroad  Company  has  pur- 
chased waterpowers  in  Bangor,  Me.,  at  a  cost  of 
$30,000.  the  power  to  be  used  in  generating  elec- 
tricity for  an  electric-railway  system  connectfng  the 
principal  towns  of  Hancock  County.  The  company 
intends  to  expend  $300,000  more  on   this  system 

Charlestown  Naw  Yard  officials  have '  received 
orders  to  install  wireless-telegraph  instruments  on 
the   cruiser   Olympia  and   monitor   Amphitrite. 

In  the  Suffolk  County.  Mass..  Superior  Court,  a 
jury  has  returned  a  verdict  of  $13,500  for  the  plain- 
tifif  in  the  suit  of  Philip  Llovd  vs."  the  Boston  Ele- 
vated Railway  Company.  The  action  was  to  re- 
cover $100,000  for  personal  injuries  received  by  the 
fall^  of  a  cash  register  upon  the  plaintiff's  head 
while  he  was  a  passenger  in  one  of  the  company's 
cars.  In  a  former  trial  the  plaintiff  received  a 
verdict  of  $22,500,  but  the  presiding  justice  reduced 
It  to  $5,000.  and  the  plaintiff  again  took  the  matter 
into   court. 

The  Crompton  &  Knowles  Loom  Works  at 
Worcester.  Mass..  have  been  equipped  with  the 
electric  filling-changing  mechanism  invented  by  F.  M. 
Armstrong  of  Pawtucket,  R.  I.,  and  J.  A.  Clark. 

The  Massachusetts  Legislature  has  refused  to 
grant  the  petitions  for  legislation  placing  all  com 
panics  which  transmit  intelligence  by  electricity  un- 
der the  control  of  the  State  Gas  and  Electric  Light 
Commissioners,  and  regulating  the  charges  for  tele- 
phonic  service. 

On  May  1st,  the  Fair  Haven  and  Westville  Rail- 
road Company,  which  controls  the  Winchester  Ave- 
nue railroad  in  New  Haven,  Conn.,  will  take  action 
on  the  merging  of  the  two  companies.  The  capital 
stock  of  the  Fair  Haven  and  Westville  Company 
amounts  to  $2,500,000,  and  that  of  the  Winchester 
Avenue   Company   amounts  to  $800,000. 

The  United  States  Circuit  Court  of  Appeals  has 
rlenicd  Ihe  \Vebster  and  Dudley  Street  Railway 
Company's  petition  for  a  rehearing  in  the  suit  to 
restrain  its  use  of  the  Eickemeyer  patents,  brought 
by     the     General    Electric    Company.     The     patents 
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cover  the  application  to  drum  armatures  of  identical 
coils,  machine  made,  any  one  of  which  can  be  placed 
on  and  taken  from  the  armature.  The  decree  from 
which  the  appeal  is  taken  held  that  the  Eickmeyer 
patents  were  valid,  that  Eickmeyer  was  the  original 
inventor,  and  that  defendant  infringed  upon  the 
plaintiff's  right  and  further  infringement  was  en- 
joined. B. 

Canadian  Intelligence. 

Toronto,  April  26. — The  Hamilton  and  Ancaster 
Electric  Railway  Company  has  made  financial  ar- 
rangements with  some  Toronto  men  for  building 
its  road,  and  work  is   to  be  commenced  at  once. 

The  Toronto  Electric  Street  Railway  Company 
is  about  to  commence  building  its  proposed  street- 
car-line extensions,  commencing  with  the  extension 
of  the  Avenue  Road  line  to  Upper  Canada  College. 

The  city  of  Quebec  will  get  its  street  lighting 
much  cheaper  in  the  future.  Hitherto  it  has  been 
paying  the  Montmorency  Electric  Company  at  the 
rate  of  $80  an  arc  light,  and  $25  an  incandescent 
light,  using  36S  of  the  former  and  60  of  the  latter. 
Hereafter  it  will  pay  only  $54  for  its  arc  lights  and 
$15  for  the  incandescents.  The  Jacques  Cartier 
Company  and  the  Montmorency  Company  both 
tendered'  for  the  contract  on  the  direct-current  sys- 
tem, and  the  former  got  it  for  a  five-year  contract, 
subject  to  the  conditions  of  giving  satisfactory  se- 
curity and  making  a  cash  deposit  of  $20,000  as  a 
further  guarantee  for  the  city.  The  new  contractor 
is  to  have  a  delay  of  three  months  from  the  ex- 
piration of  the  present  contract  on  August  1st  to 
put  up  poles,  wires,  etc.,  and  install  the  plant,  but 
during  this  delay  it  will  have  to  pay  the  difference 
between  its  own  contract  price  and  the  prices  which 
the  city  is  now  paying  to  the  other  company. 

Arrangements  are  now  being  made  by  a  group 
of  American  capitalists  to  build  an  electric-railway 
line  connecting  Stratford,  Woodstock,  IngersoU  and 
London. 

Mr.  Buck  of  the  General  Electric  Company  of 
Hamilton,  Ont.,  has  offered  the  sewers  committee 
of  the  City  Council  to  substitute  electric  power  for 
steam  power,  by  which  $750  a  year  could  be  saved 
at  the  Wentworth  Street  disposal  works,  and  $i,200 
at  the  Ferguson  Avenue  works. 

The  Dominion  Power  Company  seeks  to  run  an 
electric  railway  between  Niagara  Falls  and  Toronto, 
and  to  produce,  generate  and  transmit  electricity 
for  lighting,  heating  and  power  purposes.  It  will 
be  principally  a  transmission  company,  with  a  capi- 
ital  of  $5,000,000,  and  its  intention  is  to  secure 
power  from  tlie  company,  which  is  now  putting  in 
an  extensive  plant  on  the  Canadian  side  of  Niagara 
Falls  and  stringing  wires  to  transmit  'to  Toronto. 

The  Ottawa  Consumers'  Electric  Company  has 
just  bought  a  site  on  Maria  Street,  in  Ottawa,  on 
which  it  proposes  to  erect  a  large  brick  and  stone 
station  for  distributing  electric  light  ancl  power 
throughout  the  city.     Tenders  will  be  called  for  soon. 

H. 


Ottawa,  Ont.,  April  26. — The  Basilica  of  La  Bonne 
Ste.  Anne,  in  the  province  of  Quebec,  famous  for 
its  shrine,  will  be  one  of  the  most  brilliantly  lighted 
churches  on  the  continent.  Nearly  $20,000,  it  is 
said,  is  being  expended  in  installing  1,500  electric 
lights,  of  which  nearly  600  will  be  on  and  around 
the  high  altar. 

The  electric  street  railway  of  Peterborough,  Ont., 
which  has  not  been  operated  for  the  last  three  years, 
has  been  sold  to  a  Detroit  syndicate.  The  American 
concern  will,  it  is  said,  commence  at  once  to  place 
the  line  in  condition,  and  the  street-car  service  will 
be  resumed  by  July  1st.  It  is  quite  probable  that 
the  line  will  be  extended  to  Lakefield,  a  village  10 
miles  distant,  and  to  Chemong  Park,  a  fashionable 
summer  resort,   six   miles   from  the  town. 

The  Montreal  and  Southern  Counties  Railway 
Company,  which  got  a  charter  from  the  Dominion 
Parliament  five  years  ago  to  put  a  system  of  electric 
lines  through  the  South  Shore  counties  of  the 
province  of  Quebec,  has  been  granted  nower  to  con- 
nect with  the  Grand  Trunk  and  Canadian  Pacific 
railways,  the  Richelieu  and  Ontario,  and  all  other 
transportation  lines  that  serve  Montreal,  including 
the  Montreal  street-railway  lines.  Canadian  capital- 
ists propose  to  put  in  a  200-mile  system,  lay  heavy 
rails  and  run  electric  trains  at  the  rate  of  from  40 
to   50   miles   an   hour. 

It  seems  pretty  well  decided  that  electricity  will 
be  the  chief  motive  power  employed  in  the  new  work- 
shops of  the  Canadian  Pacific  Railway  Company,  at 
Montreal.  The  engineers  at  present  estimate  that 
tTie  works  will  require  a  motive  power  of  from  Soo 
to  i.CGO  horsepower,  but  this  may  he  reduced,  as 
the  plans,  which  originally  were  made  on  a  most 
extensive  scale,  are  being  cut  down  so  as  to  fall 
within  the  appropriations  set  aside  for  this  purpose, 
which  at  present  stand  at  $2,000,000.  W. 

From  the  Buckeye  State. 

Columbus,  Ohio.  April  26. — The  Ohio  Valley  Trac- 
tion Company  of  Portsmouth  has  been  incorporated, 
with  a  capital  stock  of  $10,000,  for  the  purpose  of 
building  a  line  from  Yorktown  to  Scottdale,  in 
Scioto  County.  R.  D.  York.  S.  P.  Baird  and  others 
are  interested  in  the  company. 

J.  H.  Miller,  manager  of  the  local  electric  rail- 
way at  Springfield,  has  been  arrested  on  the  charge 
of  violation  of  the  city  ordinances  in  ro  different 
instances,  by  not  using  fenders  on  the  cars.  The 
charges  are  brought  by  the  Trades  and  Labor  As- 


sembly, and  are  for  the  purpose  of  testing  the  le- 
gality of  the  ordinance  requiring  the  use  of  fenders. 

It  is  thought  the  Thompson  bill  giving  electric 
roads  the  right  of  eminent  domain  will  be  recom- 
mended for  passage  by  the  house  committee  which 
has  it  in  charge.  The  Chamberlain  bill,  which  per- 
mits electric  roads  using  the  same  power  house,  but 
which  are  not  competing  lines,  to  consolidate,  has 
been  recommended  for  passage. 

1  he  United  States  court  has  granted  authority 
to  Receiver  A.  E.  Lang  of  the  Lake  Shore  Electric 
Railroad  Company  to  issue  receiver's  certificates  to 
the  amount  of  $292,730  for  the  completion  and  im- 
provement of  the  line.  The  money  was  allotted 
by  the  court  to  each  divison,  and  detailed  instruc- 
tions were  given  as  to  how  it  was  to  be  used.  The 
work  will  commence  as  soon  as  the  certificates  can 
be   turned    into   cash. 

The  Springfield  and  Washington  Traction ,  Com- 
pany has  been  granted  a  franchise  to  build  its  line 
through  Clarke  County.  It  will  touch  Clifton,  Ce- 
darville,  Jamestown,  and  Jeffersonville,  and  spurs 
will  be  built  from  Jamestown  to  Wilmington  and 
Xenia. 

It  is  reported  that  the  backers  of  the  Cincinnati, 
Georgetown  and  Portsmouth  Traction  Company  and 
some  other  capitalists  have  made  arrangements  to 
build  a  road  from  Ripley,  on  the  Ohio  River,  to 
Columbus,  via  Hillsboro.  The  distance  is  about 
100  miles  on  an  air  line.  The  capital  of  the  com- 
pany will  be  $3,000,000,  it  is  said,  and  it  will  take 
about  one-third  of  that  amount  to  build  the  road. 

A  report  has  been  published  that  the  negotiations 
that  have  been  in  progress  for  the  consolidation  of 
the  Cleveland  City  Railway  Company  and  the  Cleve- 
land Electric  Railway  Company  have  been  dropped 
and  that  each  road  will  operate  independently  of 
the  other.  However,  there  is  still  a  friendly  feeling 
between  them,  and  they  will  co-operate  for  mutual 
advantage. 

The  Citizens'  Electric  Light  and  Power  Com- 
pany of  Carlisle,  Ky.,  has  been  incorporated,  with 
a    capital    stock   of    $12,000. 

Members  of  the  syndicate  which  has  an  option 
on  the  property  of  the  Northern  Ohio  Traction  Com- 
pany made  an  inspection  of  the  line  a  few  days  ago. 
If  the  deal  is  not  closed  the  option  will  be  ex- 
tended for  a  time  to  allow  further  inspection  and 
consideration.  H.  A.  Everett,  E.  W.  Moore  and 
President  Lang  of  the  Toledo  Railways  and  Light 
Company  were  in  New  York  last  week  in  consulta- 
tion with  J.  &  W.  Seligman,  who  have  held  an 
option  on  that  property  for  some  time.  They  asked 
for  further  time  to  consider  the  matter.  The  price 
offered  for  the  70,000  shares  held  by  the  Everett- 
Moore  syndicate  is  said  to  be  $2,100,000,  or  $30  a 
share,  which  is  a  profit  of  $14  a  share  over  what 
was  paid  for  it.  The  fact  that  the  Lucas  county 
auditor  has  threatened  to  bring  suit  against  some 
of  the  old  companies  which  formerly  owned  the 
Toledo  roads  for  back  taxes  is  said  to  be  the  cause 
of  the  delay  in  closing  the  deal.  Negotiations  are 
pending  with  eastern  parties  for  the  sale  of  the 
Detroit  and  Toledo  Shore  Line  also. 

The  Fostoria  Incandescent  Lamp  Company  of 
Fostoria  has  purchased  additional  land  and  will 
enlarge  its  factory. 

The  Toledo,  Bowling  Green  and  Southern  Trac- 
ton  Company  has  awarded  the  contract  for  building 
car  barns  covering  a  square  at  Findlay. 

The  City  Council  of  Newport,  Ky.,  has  before  it 
a  resolution  providing  for  the  submission  to  the 
vote  of  the  people  the  question  as  to  whether  bonds 
to  the  amount  of  $70,000  shall  be  issued  to  build  an 
electric-light  plant. 

'J'he  East  Side  Heating  and  Lighting  Company 
of  Columbus  has  been  incorporated,  with  a  capital 
stock  of  $10,000.  S.  L.  Hoover  and  others  are  in- 
terested. 

William  Weil  of  the  United  States  Construction 
Company  of  Cleveland  says  that,  all  assertions  to 
the  contrary  notwithstanding,  he  has  every  confi- 
dence that  the  Sultan  of  Turkey  will  grant  the 
company  a  franchise  to  build  an  electric  road  from 
Jeddah  to  Mecca.  J.  F.  Spanier  is  said  to  be  in 
Turkey  conducting  the  negotiations  with  the  sultan. 

O.    M.    C. 


Information  from  Indiana. 

Indianapolis,  April  28. — The  Waverley  Traction 
Company,  which  proposes  building  and  operating 
an  electric  railroad  through  the  counties  of  Mor- 
gan, Monroe,  Johnson.  Brown,  Lawrence,  Orange 
and  Marion,  has  been  incorporated,  with  a  capital 
stock  of  $100,000.  The  incorporators  are  H.  H. 
Fletcher,  J.  M.  Cassill  and  F.  H.  Farnhan. 

Judge  Cox  has  dissolved  the  temporary  restrain- 
ing order  which  prevented  the  city  council  from 
granting  the  McCulloch  interurban  line  a  right-of- 
way  through  Broadway  Street  in  Peru.  The  com- 
pany made  concessions  and  the  grant  was  then 
made  for  50  years. 

The  indications  are  that  the  strike  of  the  street- 
car men,  involving  the  Terre  Haute  system,  the 
interurban  line  and  the  Brazil  line,  is  coming  to  an 
end.  The  placing  of  dynamite  on  the  track,  and 
the  assaulting  of  interurban  cars,  thereby  frighten- 
ing the  passengers,  have  occasioned  the  strikers  to 
lose  friends.  A  good  many  ot  the  strikers  have 
lost  heart.  Manager  Clark  is  employing  all  who 
will  agree  to  be  dealt  with  individually,  thereby 
ignoring  the  Union. 

The  Indianapolis  Street  Railway  Company  has 
asked  for  a  change  of  venue  from  Judge  Carter,  in 


the  suit  of  the  Manufacturers'  Natural  Gas  Com- 
pany for  damages  to  its  mains  from  electrolysis. 
The  affidavit  alleges  "bias  and  prejudice"  of  the 
judge.  The  suit  is  regarded  important  and  will 
make  a  precedent.  The  plaintiff  has  many  speci- 
mens of  deteriorated  pipe. 

A  division  has  taken  place  between  the  inside 
and  outside  wiremen  of  the  Electrical  Workers' 
Union  in  Indianapolis.  There  has  been  friction  be- 
tween the  two  branches.  Hereafter,  there  will  be 
two  unions,  one  for  the  inside  men  and  the  other 
for  the  outside  men,  and  each  will  be  independent 
of  the  other. 

The  firm  of  Varney  &  Co,  of  Indianapolis,  which 
is  under  contract  to  erect  a  municipal  lighting 
plant  at  Richmond,  has  been  caught  by  the  time 
limit  and  the  council  is  insisting  on  imposing  the 
$50  a    day  penalty. 

Sparks  from  a  locomotive  set  fire  to  the  Simons 
electric-light  plant  at  Plymouth  on  the  22d  inst., 
and  the  plant  was  destroyed.  The  loss  is  $.30,000; 
partially   insured. 

The  Atlas  Engine  Works  Company  of  Indianap- 
olis has  increased  its  capital  stock  to  $2,000,000. 
The  company  will  make  electric  machinery  as  well 
as  gas  and  steam  engines.  F. 


Northwestern  Notations. 

Minneapolis,  April  26. — A  company  has  been 
formed  at  Hartford,  S.  D.,  to  install  a  local  electric- 
light  system. 

A  franchise  has  been  granted  at  Sparta,  Wis.,  for 
an  electric  railway  to  Melrose,  20  miles  northwest. 

Work  has  been  resumed  for  the  construction  of 
the  electric  interurban  line  from  Oshkosh,  Wis.,  to 
Oinro.  The  materials  for  the  work  are  all  on  hand 
and  a  good  share  of  the  work  was  completed  last 
tall. 

Central  City,  S.  D.,  is  to  have  electric  light  fur- 
nished by  the  plant  of  the  Belt  Electric  Light  and 
Power    Company    at   Lead,    S.    D. 

Plans  are  being  prepared  for  an  electric-light  plant 
at  Spencer,  S.  D.  The  stock  company  has  sold 
stock  to  the  amount  of  $15,200,  and  an  engineer 
has  been  engaged  to  prepare  the  plans. 

It  is  announced  that  the  Interurban  Railway 
Company  of  Des  Moines  will  build  its  line  through 
to  Newton  this  season.  The  line  will  not  go  through 
Colfax,  but  will  pass  just  north  of  that  place.  It 
has  been  found  impossible  to  get  out  of  Colfax  on 
account  of  the  high  bluffs   just  east   of  the  city. 

The  Seattle  (Wash. J  Electric  Company  will 
sprinkle  the  streets  of  that  city  by  means  of  four 
sprinkling  cars  on  its  various  divisions.  The  com- 
pany made  a  proposition  to  do  this  for  $400  a  month, 
and  it  has  been  accepted. 

S.  I.  Dowell  of  Seattle,  Wash.,  has  a  plan  to 
utilize  the  street-car  tracks  for  the  delivery  of  freight 
during  the  night.  He  deals  in  wood,  coal,  building 
materials  and  other  articles,  and  has  a  plan  to  have 
the  street-car  company  haul  his  goods  to  various 
storage  yards  through  the  city  in  the  night.  He 
has  secured  several  pieces  of  property  on  the  hill- 
tops, and  figures  that  these  articles  can  be  delivered 
much  cheaper  from  these  yards  than  if  they  had  to 
be  hauled  by  team  from  the  center  of  town.        R. 


Beyond  the  Rockies. 

Salt  Lake  City,  April  26. — Henry  C.  Hall  an- 
nounces that  the  work  on  the  proposed  trolley  line 
from  Clyde,  on  the  Short  Line,  to  the  summit  of 
Pike's  Peak,  will  be  soon  commenced.  The  new  line 
will  have  an  easy  grade  and  will  be  about  11  miles 
in   length. 

It  is  rumored  that  a  new  electric  line  wilj  be 
built  to'  the  Garden  of  the  Gods,  Colo.,  connecting 
with  the  main  line  of  the  system  on  Colorado  Av- 
enue,  Colorado   Springs. 

A  site  for  the  Logan  (Utah)  electric-light  plant 
has  been  selected,  and  a  pipe  line  of  1^/4  miles,  with 
a  fall  of  94  feet,  will  be  obtained.  'J'he  plant,  with 
pipe  line  and  pole  lines,  will  be  erected  within  bounds 
of   the   bond    limits,   $62,000. 

Seymour  H.  Bell  of  Oregon  has  departed  for 
Chicago,  where  he  will  buy  equipment  for  the  con- 
struction of  his  electric  line  from  Sumpter  to  Bourne, 
Ore.,  a  distance  of  about  15  miles.  The  line  will 
open  up  the  Columbia  and  North  Pole  mining  coun- 
try. 

An  agent  of  a  San  Francisco  corporation  is  in 
B'isbee,  Ariz.,  looking  over  the  ground  for  the  in- 
stallation of  an  electric-railway  line,  which  will 
cover  the  main  streets  of  Bisbee  and  will  continue 
on  to  Naco,  a  distance  of  10  miles.  The  cost  is 
estimated  at  $300,000. 

The  Telluride  Power  Company  has  been  granted 
a  franchise  for  a  right-of-way  through  Ogden  Can- 
yon and  Ogden  Valley,  to  construct  an  electric  car 
line  east  from  Ogden  to  Logan.  On  April  7th  cur- 
rent generated  at  the  Hercules  plant  at  Logan,  Utah, 
was  turned  onto  the  Telluride  company's  line.  This 
system,  of  150  miles  in  length,  now  makes  a  com- 
plete circuit,  taking  power  from  what  may  be  termed 
its  two  extremities. 

The  Salt  Lake  and  Bingham  City  Electric  Rail- 
way Company  has  been  incorporated  in  Salt 
Lake  City.  The  company  is  capitalized  at  $200,000. 
The  oflicers  are:  President,  F.  E.  Flattery:  treas- 
urer and  secretary,  J.  F.  McCarron.  These,  with  D. 
B.  Hempstead,  W.  J.  Bronming  and  Stanton  Clark, 
form  the  directorate.  The  intention  of  the  company 
is  to  operate  a  railway  between  Salt  Lake  and  Og- 
den, and  eventually  to  Bingham,  at  a  cost  of  $800,- 
000.  C. 
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PERSONAL. 

Charles  Blizard,  manager  of  sales  for  the  Electric 
Storage  Battery  Company  of  Philadelphia,  Pa.,  was 
in  Chicago  on  business  this  week. 

Moses  L.  Springer,  one  of  the  best-known  teleg- 
raphers west  of  Chicago,  died  recently  at  Los  .A.n- 
gcles,  Cal.  He  had  been  employed  by  the  Asso- 
ciated Press  in  Los  Angeles  and  Sacramento  for 
llic  last  eight  years,  having  left  Chicago  for  the 
Coast  in  1894. 

Otto  W.  UthofI,  who  for  the  last  four  years  has 
represented  the  Columbia  Incandescent  Lamp  Com- 
pany in  the  eastern  states,  has  recently  accepted  the 
management  of  the  St.  Louis  office  of  the  Ohio 
Hrass  Company,  looking  after  the  trade  in  the 
southern  and  western  states. 


•     ELECTRIC  LIGHTING. 

Charles  Dowe,  who  has  purcliased  the  electric- 
lighting  plant  at  Beeville,  Texas,  will  make  exten- 
sive improvements   at  once. 

Improvements  which  will  call  for  the  expendi- 
ture of  $22,000  are  being  made  by  the  United  Elec- 
tric   Light    Company    of    Springfield,    Mass. 

\V.  S.  P.  Shields  and  others  of  Philadelphia  have 
introduced  ordinances  at  Hampton,  Va.,  for  the  priv- 
ilege of  constructing  an  electric-light  and  gas  plant. 

M.  E.  Collender  and  others  of  Mount  Vernon, 
111.,  have  incorporated  the  Citizens'  Gas,  Electric 
and  Heating  Company,  with  a  capital  stock  of  $200,- 

000. 

The  Fox  River  Valley  Gas  and  Electric  Company 
of  Neenah,  Wis.,  will  soon  begin  to  rebuild  its 
electric-light  system.  It  will  be  necessary  to  expend 
about  $35,000. 

W.  R.  Polk,  Jr.,  of  Atlanta,  Ga.,  and  W.  J. 
Houston  and  W.  J.  Houston,  Jr.,  have  secured  a 
franchise  for  the  erection  of  an  electric-light  plant 
at  Decataur,  Ga.,  and  will  organize  the  Decatur 
Electric  Light  and  Power  Company,  with  $10,000 
capital   stock. 

A  deal  has  been  consummated  whereby  the  Brady 
syndicate  of  New  York  has  secured  control  of  the 
Utica  (.N.  Y.)  Light  and  Power  Company's  prop- 
erties, in  which  is  included  the  extensive  power  plant 
a<  Trenton  Falls.  It  is  stated  that  the  consideration 
was    in    the    neighborhood    of   $1,500,000. 

There  is  to  be  another  electric-lighting  company 
in  Ventura  County,  Cal.  The  Board  of  Trustees 
has  been  petitioned  for  a  franchise  by  a  company 
headed  by  Senator  Orestes  Orr.  The  company  will 
also  build  an  electric  railway  in  and  around  the  city 
of  Ventura.  This  will  be  a  part  of  the  proposed 
Bakersfield-Ventura  line. 

At  a  special  meeting  of  the  City  Board  of  Trustees 
held  at  Riverside,  Cal.,  recently,  a  resolution  was 
passed  canceling;  the  contract  with  C.  G.  Baldwin 
to  furnish  the  city  with  light  and  power,  generated 
by  water  in  the  San  Bernardino  Mountains.  The 
contract  was  canceled  at  Mr.  Baldwin's  request.  He 
stated  that  the  condition  which  gives  the  city  the 
plant  in  30  years  is  the  cause. 


ELECTRIC  RAlLVi^AYS. 

The  Warren  and  Youngsville  (N.  Y.)  Traction 
Company  has  secured  a  franchise  to  build  its  elec- 
tric line   from   Warren    to  Youngsville. 

The  Joliet,  Plainfield  and  Aurora  Electric  Railway 
Company  has  secured  a  50-year  franchise  from  the 
Joliet  highway  commissioners  for  a  proposed  road 
between  Joliet  and  Aurora,  111.  The  road  will  be 
built  during  the  summer. 

Forty-one  stationary-engine  firemen  in  the  power 
houses  of  the  Chicago  City  railway  struck  and  in- 
terrupted service  for  a  short  time  last  week.  They 
returned  to  work  upon  being  granted  the  union 
scale  of  $2    for   an   eight-hour   workday. 

At  the  recent  meeting  of  the  Winnebago  Traction 
Company  of  Oshkosh,  Wis.,  Emerson  McMillin  of 
New  York  was  elected  president,  to  succeed  F.  S. 
Donnell  of  Boston.  The  other  officers  elected  were : 
Vice-president,  E.  D.  Downs ;  secretary,  W.  F. 
Doutherl,  and  treasurer  and  assistant  secretary.  May 
Rothermel  of  Oshkosh.  It  was  given  out  at  the 
meeting  that  about  $30,000  will  be  expended  in  en- 
larging the  plant  and   increasing  its  capacity. 

It  is  reported  that,  by  order  of  President  Hill, 
Great  Northern  railroad  engineers  have  again  taken 
up  the  question  of  early  utilization  of  water  in  the 
Cascade  Mountains  for  generation  of  electric  power 
with  which  to  operate  Great  Northern  trains  across 
the  Cascade  Mountains  for  a  distance  of  100  miles. 
During  the  last  month  the  engineers  have  been  lo- 
cating waterpower  rights  and  power-house  rights 
on  the  rivers  and  creeks  in  the  Cascade  Mountains 
contiguous  to  Two  Mile  Cascade  tunnel,  which  the 
railroad  finished  last  year.  The  third-rail  system 
will  probably  be  used. 

Aher  remaining  out  on  a  strike  for  more  than  a 
week  the  employes  of  the  United  Railroads  of  San 
Francisco  have  gained  the  advantages  which  they 
sought  and  have  returned  to  work.  The  company 
recognizes  the  union,  grants  a  lo-hour  day  and 
agrees  to  pay  a  flat  rate  of  25  cents  an  hour,  or  23V2 
cents  an  hour,  together  with  a  bonus  for  long  serv- 


ice, as  the  employes  may  elect.  A  rate  of  30  cents 
an  hour  will  be  paid  for  overtime.  All  runs  are  to 
be  finished  within  14  hours  from  the  time  of  com- 
mencement, and  the  employes  are  to  be  allowed  full 
liberty  when  off  duty. 

Two  rotary  converters  of  300  kilowatts'  capacity 
each  have  recently  been  purchased  by  the  Man- 
cliester  (N.  H.)  Traction,  Light  and  Power  Com- 
]iany  from  the  Wcstinghouse  Electric  and  Manu- 
facturing Company.  They  will  be  located  at  Hook- 
sett,  N.  IT.,  and  will  deliver  power  for  the  operation 
of  the  Concord  and  Manchester  branch  of  the  Eos- 
Ion  and  Maine  railroad,  this  road  having  entered 
into  a  contract  for  power  with  the  Manchester 
company.  The  machines  are  to  be  supplied  with 
three-phase  alternating  current  and  will  deliver  di- 
rect current  at  600  volts. 

Referring  to  the  recently  published  Cleveland  dis- 
patch that  a  syndicate  of  Cleveland  and  Chicago 
capitalists  has  organized  a  company  to  construct 
an  electric  railway  from  Damascus  to  Mecca,  via 
Mount  Sinai  and  along  the  coast  of  the  Red  Sea, 
for  the  purpose  of  carrying  pilgrims  to  the  shrine 
of  Islam,  \\  illiam  E.  Curtis  in  a  letter  to  the  Chi- 
cago Record-Herald,  says  that  no  concessions  for 
such  a  railway  have  been  granted.  Moreover,  Mr. 
Curtis,  who  writes  from  Damascus,  Syria,  says  that 
the  sultan  will  grant  no  concessions  for  the  use  of 
electric  power  in  any  form,  for  any  purpose,  as  he  is 
unalterably  opposed  to  electric  cars,  electric  lights 
and   telephones. 

St.  Louis  capitalists  are  interested  in  the  construc- 
tion of  an  electric  line  to  connect  Chillinothe  and 
Trenton,  in  Livingston  and  Grundy  Counties,  Mo. 
rhillicolhe  is  a  city  of  about  S,ooo  inhabitants,  and 
three  railroads  run  through  it.  Trenton  contains 
about  6,000  inhabitants  and  is  touched  by  two  rail- 
roads. The  two  places  are  25  miles  apart,  and  each 
is  situated  in  a  rich  farming  country,  with  no  direct 
commercial  communication,  all  the  roads  nmning 
in  more  or  less  parallel  directions.  A  great  amount 
of  freight,  it  is  said,  would  be  transferred  between 
the  five  steam  lines  over  the  proposed  new  electric 
line,  for  which  large  freight  cars,  similar  to  those  in 
use  on  the  line  to  Belleville,  would  be  adopted.  The 
freight  would  be  the  principal  business  of  the  line. 


PUBLICATIONS. 


The  Standard  Pole  and  Tie  Company  of  44  Broad 
Street,  New  York  City,  has  issued  a  circular  de- 
scriptive of  the  merits  of  juniper  poles  for  electric 
railway  and  light  and  telephone  and  telegraph  work. 

The  George  Cutter  Company  of  Chicago  is  dis- 
tributing to  the  trade  a  mailing  card  calling  at- 
tention to  its  line  of  practical  specialties.  The  com- 
pany occupies  the  entire  second  floor  of  the  build- 
ing at   No.   127  to   135   Fulton  Street. 

The  Wcstinghouse  Electric  and  Manufacturing 
Company,  Pittsburg,  Pa.,  has  recently  issued  to  the 
trade  an  attractive  folder  on  Westinghouse  lightning 
arresters.  It  contains  an  excellent  description  of 
the  new  Westinghouse  low-equivalent  arrester,  which 
has  been  received  with  such  general  favor. 

Recent  bulletins  of  the  Holtzer-Cabot  Electric 
Company,  Brookline,  Mass.,  are  descriptive  of  the 
company's  gas-engine  igniters  and  its  marine  ap- 
paratus, such  as  launch  motors,  reversing  switches, 
generating  sets  and  gas-engine  igniters  for  marine 
engines.  The  company  has  also  issued  attractive 
folders  illustrating  its  1902  fan  motors  and  its  fac- 
tory specialties,  the  latter  including  intercommuni- 
cating telephones,  watchmen's  time  detectors,  small 
motors,    etc. 


TELEGRAPH. 


At  the  annual  meeting  of  the  stockholders  of  the 
American  District  Telegraph  Company  held  in  New 
York  recently.  Colonel  R.  C.  Clowry  was  elected 
president  to  succeed  General  Thomas  T.  Eckert, 
resigned,  and  B.  Brooks  was  elected  vice-president, 
to  succeed  C.  A.  Tinker,  resigned.  Colonel  Clowry 
was  first  chosen  a  director,  to  succeed  Henry  K. 
Sheldon,   resigned. 


TvlISCELLANEOUS. 

The  Supreme  Court  of  the  state  of  Nebraska  has 
made  a  sweeping  decision,  requiring  the  Omaha 
City  Council  to  reconvene  as  a  board  of  equaliza- 
tion and  reassess  the  street-railway,  gas,  water, 
electric-light  and  telephone  companies  on  the  same 
basis  that  private  property  is  assessed. 

Considerable  anxiety  is  manifested  by  the  relatives 
of  E.  F.  Davis  of  Caton,  N.  Y.,  who  is  said  to  have 
disappeared  shortly  after  acting  in  his  official  ca- 
pacity of  state  electrician  at  the  execution  of  Leon 
Czolgosz.  Their  concern  is  heightened  by  the  fact 
that  he  was  said  to  have  received  threatening  letters, 
supposedly  from  anarchists,  before  the  execution. 

The  Michigan  Central  Railway  Company  is  in- 
troducing electric  power  into  its  shops  at  Jackson, 
Mich.  Three  engines,  aggregating  800  horsepower, 
purchased  from  the  Ball  Engine  Company  of  Erie, 
Pa.,  furnish  the  power.  These  engines  will  be  di- 
rect-connected to  alternating  generators,  running  in 
parallel,  and  will  be  supplied  with  synchronizing  de- 
vices for  changing  speed  while  in  operation. 


TRADE  NEWS. 

R.  Fricndlander  &  Co.  of  Chicago  have  been  in- 
corporated, with  $50,000  capital  stock,  to  manufac- 
ture scientific,  electrical  and  chemical  apparatus. 
John  M.  Pollock  is  an  incorporator. 

The  New  York  Insulated  Wire  Company  an- 
nounces that  its  Xew  York  offices  have  been  moved 
from  13,  15  and  17  Cortlandt  Street  to  114  to  118 
Liberty    Street,   in   the   Engineering   Building. 

Bids  will  be  received  by  the  board  of  commission- 
ers of  the  Asylum  for  the  Insane,  Pueblo,  Colo., 
until  May  15th  for  a  complete  system  of  electric 
wiring  for  the  asylum.  O.  P.  Sells  of  Pueblo  is 
the  consulting  engineer  for  the  work. 

The  Driver-Harris  Wire  Company  of  Newark, 
N.  J.,  announces  that  it  is  moving  across  the  river 
to  Jriarrison,  N.  J.,  and  that  it  expects  to  occupy 
its  new  building  on  Railroad  Avenue  early  in  May. 
The  company's  facilities  in  its  new  location  will  be 
much  better  for  the  production  of  its  various  lines 
of    wire. 

The  copartnership  existing  between  George  T. 
Eyanson  and  E.  C.  Armpriestei-,  doing  business  in 
Philadelphia  under  the  firm  name  of  Eyanson  & 
Armpriester,  was  dissolved  by  mutual  consent  on 
April  3d,  C.  C.  Armpriester  withdrawing  from  the 
firm,  ihe  business  of  manufacturing  switches  and 
switchboards  will  be  conducte'd  as  heretofore,  at 
the  same  address,  by  George  T.  Eyanson,  under 
the  firm  name  of  George  T.  Eyanson  &  Co. 

An  opportunity  presents  itself  to  manufacturers 
in  the  United  States  to  compete  with  Canadians  in 
proposals  for  an  electric-power  pump  for  the  Mon- 
treal waterworks.  Tenders  for  the  electric  pumping 
engine  will  be  received  up  to  noon  on  Tuesday,  iVlay 
6th,  at  the  office  of  the  city  clerk,  City  Hall,  Mon- 
treal, for  the  erection  at  the  high-level  station  of  a 
5,000,000-imperial-gallon  pumping  engine,  to  be 
driven  by  electricity  against  a  pressure  of  26  pounds 
per    square   inch. 

The  annual  meeting  of  the  Joseph  Dixon  Crucible 
Company  of  Jersey  City,  N.  J.,  was  held  on  April 
2ist.  The  old  board  of  directors  was  re-elected,  and 
in  turn  re-elected  these  officers :  President,  E.  F. 
C.  Young ;  vice-president  and  treasurer,  John  A. 
Walker;  secretary,  George  E.  Long;  executive  com- 
mittee, John  A.  VValker,  Joseph  D.  Bedle  and  Will- 
iam Murray.  The  financial  statement  shows  that 
the  company  has  a  surplus  of  $1,300,000,  with  out- 
standing  debts   of   about   $7,000. 

Ground  has  been  broken  at  Perth  Amboy,  N.  J.,. 
by  the  Standard  Underground  Cable  Company  for  the 
erection  of  a  $500,000  copper  wire-drawing  plant.  It 
is  the  intention  to  produce  200,000  pounds  of  wire  at 
this  place  daily.  It  is  said  that  the  plant  will  be 
finished  by  the  end  of  the  year.  The  Standard 
company  has  purchased  its  rod  and  wire  supplies 
heretofore  from  the  Waclark  Company  of  Eliza- 
bethport,  N.  J.,  but  recently  it  decided  to  build  a 
plant  of  its  own,  to  be  more  independent  of  the 
market   with  respect  to  rods. 

The  Consumers'  Carbon  Company  of  Lancaster, 
Ohio,  is  sending  out  circulars  stating  that  it  is  the 
only  competitor  of  the  carbon  trust.  It  asserts  that 
since  it  commenced  business  over  a  year  ago  there 
has  been  a  material  reduction  in  the  price  of  car- 
bons, due  to  the  competition.  It  informs  the  trade 
that  "If  you  have  a  contract  made  since  February, 
1899,  with  any  other  carbon  company  than  the  Con- 
sumers' Carbon  Company  of  Lancaster,  Ohio,  for 
molded  arc  carbons,  your  contract  is  with  this  trust. 
even  though  it  be  in  the  name  of  one  of  its  com- 
ponent  companies." 

The  business  of  the  Warren  Electric  fcfanufac- 
turing  Company  of  Sandusky,  Ohio,  has  grown  to 
such  an  extent  that  increased  facilities,  including 
more  land,  new  buildings  and  tools  and  more  capi- 
tal, have  become  necessary.  E.  P.  Breckenridge  of 
New  York  has  become  interested  in  the  company 
and  new  oflicers  were  recently  elected  as  follows: 
President  and  treasurer,  C.  C.  Warren ;  vice-presi- 
dent. E.  P.  Breckenridge ;  secretary,  Frank  Warren ; 
chief  electrician  and  engineer,  H.  B.  W^arren. 
These  gentlemen  own  all  the  stock  of  the  company. 
A  new  building,  165  by  120  feet  in  size,  is  to  be 
erected,  an  electric  traveling  crane  added  and  new 
machinery  and  tools  installed.  Additional  prop- 
erty has  been  acquired  and  other  buildings  are  to 
be   erected. 

The  Electric  Equipment  Company  of  Chicago 
was  one  the  recent  incorporations  granted  charters 
by  the  secretary  of  state  of  Illinois.  The  company 
is  capitalized  at  $10,000  and  will  engage  in  a  gen- 
eral engineering  and  contracting  business.  It  an- 
nounces that  it  will  install  coinplete  alternating  and 
direct-current  electric-light  and  power  plants  and 
will  prepare  plans  and  specifications  embodying  the 
latest  ideas  in  engineering  practice.  It  will  also 
act  as  western  representative  of  the  Warren  Elec- 
tric Manufacturing  Company.  The  officers  of  the 
company  are :  President,  J.  Holt  Gates ;  vice-presi- 
dent and  manager,  J.  W.  Peterson;  secretary  and 
treasurer,  Arthur  W.  Tobin.  Messrs.  Gates  and 
Petersen  are  well-known  to  the  electrical  fraternity, 
having  been  identified  with  electrical  interests  in 
Chicago    for  over    15  years. 

The  Shelby  Electric  Company  of  Shelby,  Ohio, 
owing  to  increased  business  has  removed  its  Chi- 
cago office  to  79  Dearborn  Street.  The  company 
has  installed  at  this  office  what  is  said  to  be  an  ex- 


May  3,  1902 


WESTERN     ELECTRICIAN 


317 


ceptionally  complete  testing  laboratory.  The  photom- 
eter is  a  large  instrument,  having  illuminated  dials 
and  long  scales,  being  a  combination  of  the  lab- 
oratory and  switchboard  types.  A  motor-generator 
is  used  to  step  up  the  voltage,  which  is  automatically 
regulated,  from  no  to  260  volts,  if  necessary.  Con- 
siderable other  apparatus  is  used,  it  all  being  espe- 
cially designed  by  different  well-known  instrument 
makers. 

The  \\'estinghouse  Electric  and  Manufacturing 
Company  will  begin  immediately  the  construction 
of  new"  buildings  at  East  Pittsburg,  which  will 
greatly  increase  the  size  of  its  works.  The  new 
buildings  will  be  known  as  the  East  Extension. 
The  plans  require  the  building  of  a  river  wall  along 
the  banks  of  the  Turtle  Creek,  from  a  point  near 
Turtle  Creek  Station  to  Brinton  Station,  below  the 
works  of  the  Westinghouse  i\'Iachine  Company.  .Ar- 
rangements have  been  entered  into  with  the  Penn- 
sylvania railroad,  wherebv  a  special  railroad  line  will 
be  built  from  East  Pittsburg  to  the  new  \yesting- 
house  foundries  which  are  now  being  established  at 
the  town  of  Stewart,  several  miles  to  the  east. 
The  construction  of  this  large  undertaking  has  been 
entrusted  to  James  Stewart  &  Co.  of  Pittsburg,  St. 
Louis  and  New  Orleans,  whose  remarkable  achieve- 
ments in  erecting,  in  record  time,  the  new  West- 
inghouse Electric  Works  at  Manchester,  England, 
have  for  several  months  been  the  theme  of  general 
attention  in  the  English  and  American  press. 


BUSINESS. 

The  "Perfection"  rail  bond  is  manufactured  by 
the  Perfection  Rail  Bond  Company  and  not  by  the 
Protection  Rail  Bond  Company,  as  erroneously 
stated  in  the  Western  Electrician  last  week. 

The  Central  Electric  Company  of  Chicago  says 
that  it  is  in  a  position  to  ship  from  Chicago   stock 


all  orders  for  Westinghouse  lightning  arresters. 
Anyone  contemplating  the  purchase  of  lightning  ar- 
resters may  get  a  descriptive  catalogue  from  the 
company,   together  with   its   prices. 

The  new  type  Gutmann  integrating  alternating' 
current  wattmeter  has  a  sealed  case,  making  it  proof 
against  moisture,  dust  and  insects.  It  is  said  not 
to  be  affected  by  atmospheric  conditions.  The 
Electric  Appliance  Company,  Chicago,  general  sell- 
ing agent  for  this  meter,  states  that  the  factory  has 
been  enlarged  to  meet  the  volume  of  business,  and 
that  it  is  now  able  to  fill  orders  promptly. 

The  Crocker-Wheeler  Company  of  Ampere,  N.  J., 
reports  a  satisfactory  increase  in  the  demand  for 
its  crane  motors  and  equipments.  Several  new  sizes 
have  lately  been  added  to  this  line,  which  is  now 
in  such  shape  as  to  supply  machines  of  from  one 
to  60  horsepower.  The  various  types  are  designed 
to  fulfill  the  several  crane  applications  which  call 
for   trolley,   bridge    and    hoist   work. 

A  gratifying  evidence  to  W.  H.  Anderson  & 
Sons  of  Detroit,  Mich.,  of  their  success  in  manu- 
facturing tools  and  iron  work  for  telephone  and 
railway  construction  is  found  in  "the  erection  of  a 
large  new  factory  into  which  they  have  lately 
moved.  They  are  said  to  have  a  fine  modern  equip- 
ment and  to  be  running  their  factory  overtime  to 
keep  up  with  the  demand  for  their  products.  This 
firm  has  been  doing  a  successful  business  for  31 
years,  and  it  expects  that  this  year's  business  will 
surpass   that   of  any   previous  year. 

The  Reynolds  Electric  Company  of  221  Fifth  Av- 
enue, Chicago,  has  recently  obtained  a  patent  for 
a  new  fork  for  its  improved  Reynolds  flasher,  that 
is  said  to  dispense  with  all  liability  of  the  forks  to 
stick,  and  to  make  it  practically  impossible  for  them 
to  burn  out.  The  company  says  this  improvement, 
with  tlie  other  new  and  simple  features  added  to  it, 


makes  this  unquestionably  the  most  durable  and  sat- 
isfactory motor  flasher  made.  The  company's  new 
Zeigler  flasher  that  requires  no  motor  is  a  novelty 
that   is    attracting   considerable    attention. 

T.  O.  Moloney,  president  of  the  Moloney  Electric 
Company,  St.  Louis,  states  that  the  Moloney  trans- 
former is  in  greater  demand  than  ever  and  is  giving 
the  best  of  satisfaction.  Through  the  energetic  ef- 
forts of  President  Moloney  the  company's  business 
has  been  greatly  increased,  and  it  is  safe  to  say  that 
there  are  few  possible  users  of  transformers  who 
are  not  acquainted  with  the  merits  of  the  "Moloney." 

The  Gould  Storage  Battery  Company  of  New  York 
city  reports  the  closing  of  a  contract  for  the  second 
battery  for  the  Pittsburg,  McKeesport  and  Connells- 
ville  Railroad  Company,  Pittsburg,  Pa.,  to  be  in- 
stalled at  the  Connellsville  station.  This  is  to  be  a 
duplicate  of  the  battery  at  the  Uniontown  Station 
of  the  same  road,  and  has  a  capacity  of  171  kilo- 
watts. It  will  be  used  for  the  present  as  a  floating 
battery  on  the  direct-current  system.  The  contract 
calls  for  the  increase  up  to  212  kilowatts  plate 
capacity  and  318  kilowatts  tank  capacity,  when  it 
will  be  used  in  connection  with  rotary  transformers. 

The  Electric  Storage  Battery  Company  of  Phila- 
delphia has  recently  closed  contracts  for  installation 
of  Chloride  accumulators  with  the  Edison  Electric 
Illuminating  Company  of  Brooklyn;  Detroit  LTnited 
Railway  Company;  Kansas  City  and  Leavenworth 
Railroad  Company ;  Wolvin  Building,  Duluth ;  So- 
ciety for  Crippled'  Children  Hospital :  residences  of 
Alfred  Gwynne  Vanderbilt,  Newport ;  C.  Ledyard 
Blair,  Far  Hills,  N.  J.;  Bayard  Thaver,  Lancaster, 
Mass.,  and  R.  B.  Angus,  Sinneville,  Qi'e.  The 
company  has  also  contracted  for  an  increase  in  the 
plants  of  the  PeekskiU  Traction  Company;  Union 
Station,  Brooklyn,  and  the  residence  plant  of  J.  D. 
Rockefeller,  and  is  also  installing  batteries  in  sev- 
eral   yacht    plants. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


6q7  061     Device  for  Applying  and  Removing  Electric- 
'  light    Bulbs.    Lot    H.    Ainsworth,    Philadelphia, 
Pa.    Application  filed  August  8,  1901. 

The  device  embodies  a  nnmber  o[  spring  fioEers  which 
are  arraosed  to  form  a  caee  or  basket  of  substantially  the 
shape  of  an  electric- light  bulb. 

697962.    Rail   Bond.    Johan   M.   Andersen,    Boston, 
'  Mass     assignor  of  one-half  to  Albert  Anderson. 
Boston,    Mass.     Application    filed    February    10, 
1902. 

In  the  bond  are  combined  a  bondine  conductor,  and  a 
bond  terminal  comprising  co-operating  members  normally 
separated  for  the  reception  of  the  conductor.  One  of  the 
members  is  provided  with  a  locking  projection  to  engage 
the  conductor  when  the  members  are  secured  in  their 
closed  position. 

697  963     Magneto-electric  Generator.  Vincent  G.  Ap- 
ple, Dayton,  Ohio.  Application  filed  May  2,  1901. 

The  machine  has  a  revolving,  multipolar,  field  magnet 
with  a  stationary  ring  armature-wiihin  which  it  revolves. 
The  armature  consists  of  an  annular  core  having  internal 
projections.  Coils  are  wound  between  the  projections. 
The  field  magnet  consists  of  one  or  more  plates  of  per- 
manently magnetized  steel  having  outwardly  proiecting 
poles  of  alternating  polarity.  A  means  is  provided  for 
laterally  moving  the  field  magnet  with  reference  to  the 
armature,  for  the  purpose  of  regulation.     (See  cut.) 


Issued  f United  States  Patent  Office)  Afril  as,  IQOS. 

si.gnor  to  the  Stromberg-Carlson  Telephone  Man- 
ufacturing Company,  Chicago,  III.  Application 
filed  June  17,  1901. 

697.992.  Telephone-exchange  System.  William  M. 
Davis,  Chicago,  III.,  assignor- to  the  Stromberg- 
Carlson  Telephone  Manufacturing  Company, 
Chicago,   111.     Application  filed  August  5,    1901. 

697.993.  Telephone-exchange  System.  William  M. 
Davis,  Chicago,  111.,  assignor  to  the  Stromberg- 
Carlson  Telephone  Manufacturing  Company, 
Chicago,  III.     Application  filed  August  16,  igoi. 

697,998.  Means  for  Adjusting  Dynamos  or  Motors 
on  Their  Bed-plates.  Frederick  B.  Duncan, 
Akron,  Ohio.  Application  filed  February  21, 
1902. 

An  improved  bed  plate  for  dynamos  and  motors  is  de- 
described.  It  has  slots  tapering  from  below,  and  bolts 
with  pyramidal  beads  to  retain  the  dynamo  or  motor. 


698,025.  Telephone  Booth.  Charles  L.  Kiefer,  In- 
dianapolis, Ind.  Application  filed  January  28, 
1901. 

The  walls  of  the  booth  are  formed  of  a  series  of  casings 
containing  air  cells. 

698,0.38.  Switchboard  Apparatus.  William  Meyer, 
Chicago,  111.,  assignor  to  the  Stromberg-Carlson 
Telephone  Manufacturing  Company,  Chicago,  III. 
Application  filed  October  10,  1901. 

See  page  310. 

698,039.  Process  of  Making  Plates  for  Storage  Bat- 
teries. Achille  Meygret,  Paris,  France.  Appli- 
cation filed   December  3,   1900. 

The  process  consists  in  forcing  a  disintegrated  active 
mass  through  a  die  plate  to  form  the  mass  into  hollow 
sticks  or  tubes,  placing  these  hollow  sticks  or  tubes  in  a 
suitable  mold,  and  running  metal  into  the  mold  which 
conducts  the  metal  into  the  botes  of  the  hollow  sticks  or 
tubes,  that  portion  of  the  metal  remaining  in  the  mold 
constituting  a  frame  integral  with  the  metal  cores  received 
in  the  bores  of  the  hollow  sticks  or  tubes. 


F.    Conklin     and 
Application  filed 


697.984.     Electric    Motor.     Oliver 

John  L.  Milton,  Dayton,  Ohio. 

August  29,   1901. 

The  casing  of  the  motor  comprises  a  cylindrical  yoke 
having  three  threaded  studs  projecting  from  opposite 
sides  thereof.  Heads  inclose  the  sides  of  the  yoke,  each 
of  which  has  three  openings  corresponding  with  the  posi- 
tions of  the  studs  on  the  yoke,  the  openings  being  sur- 
rounded on  the  inner  sides  of  the  heads  by  bosses  which 
enable  the  heads  to  fit  properly  against  the  sides  of  the 
yoke"  The  openings  in  the  heads  and  the  studs  on  the 
yoke 'enable  the  beads  to  be  qnickly  and  unetringly  placed 
in  proper  position  on  the  yoke. 

607986  Controller  for  Electric  Vehicles.  Henry  H. 
"  Cutler.    Chicago,    111.     Application   filed    August 

24,  1899. 

The  controller  combines  with  the  several  elements  of 
the  power  sopply  to  be  connected  in  varyine  relations, 
contacts  connected  therewith,  a  number  o!  solenoids  for 
controlHnR  the  several  contacts,  a  switching  device  for 
controlling  the  solenoids  and  a  master  solenoid  for  con- 
trolling the  circoits  through  the  several  solenoids. 

607987  Controller  for  Electric  Vehicles.  Henry  H. 
Cutler,  Chicago,  111.  Application  filed  August 
24,   1899. 

The  fields  and  the  armatures  of  a  pair  of  electric  mo- 
tors are  combined  with  contacts  arranged  to  connect  the 
fields  either  in  series  or  in  parallel  relation,  contacts  ar- 
ranged to  connect  the  armatures  either  in  series  or  in 
parallel  relation  independently  of  the  fields,  a  number  of 
solenoids  for  controlling  circuit  through  the  several  con- 
tacts, and  a  switching  device  for  actuatiog  the  solenoids. 
(See  cut.) 

697,989.    Telephone-exchange    System.    William    M. 
'  Davis,  Chicago.  111.,  assignor  to  the  Stromberg- 
Carlson     Telephone     Manufacturing     Company, 
Chicago,  111.     Application  filed  December  7,  1900. 

For  this  and  four  succeeding  patents  see  page  310. 

697990  Clearing-out  Signaling  Apparatus.  William 
AI.  Davis.  Chicago,  111.,  assignor  to  the  Strom- 
berg-Carlson Telephone  Manufacturmg  Com- 
pany, Chicago,  111.  Application  filed  January  11, 
1901. 

697,991 .  Multiple-switchboard  Telephone-exchange 
System.    William   M.    Davis,    Chicago,   111.,    as- 


NO.    697,963. — MAGNETO-ELECTRIC  GENEKATGE. 

697,999.  Signaling  Mechanism.  Arthur  P.  Dwelly, 
Boston,    Mass.     Application  filed   May  31,   1901. 

A  portable  signaling  device  comprises  a  case,  a  battery 
therein,  a  signal  supported  by  the  case,  an  electric  circuit 
connecting  the  battery  and  signal,  mechanism  supported 
by  the  case  for  rendering  the  circuit  effective  at  regular 
intervals  and  for  rendering  the  circuit  effective  a  number 
of  times  in  succession  at  regular  intervals,  and  devices 
under  the  control  of  the  operator  for  adjusting  the 
mechanism 

698,018-  Annunciator.  Gustavus  E.  Hoglund  and 
Carl  M.  Hedman.  Chicago,  111.  assignors  to  the 
Stromberg-Carlson  Telephone  Manufacturing 
Company.  Chicago,  111.  Application  filed  Novem- 
ber 27,  1900. 

See  page  310. 

698,022.  Electric  Massage  Machine.  Edward  B. 
Jacobson,  Boston,  Mass.,  assignor  to  Thor  H. 
Neilsen,  Boston,  Mass.  Application  filed  Sep- 
tember 12,  iSgg. 

The  mechanism  comprises  a  casing  adapted  for  con- 
venient handling,  an  electromagnetically  actuated  vibrator 
contained  withia  the  casing  and  having  a  percussive  por- 
tion estendinfi  outside  the  casing,  and  a  mechanical  con- 
troller for  the  vibrator  working  through  an  opening  in  the 
casing. 


NO.    697,987. — ELECTRIC-VEHICLE  CONTROLLER. 

698,042.  Electric  Ignition  Device.  Arthur  R.  Mos- 
ler,  New  York,  N.  Y.  Application  filed  February 
3,    1902. 

The  device  comprises  a  conducting  wire  surrounded  by 
insulating  blocks  and  a  hollow  plug  and  cap  for  holding 
the  parts  assembled. 

698.046.  Electric  Arc  Lamp.  Moses  S.  Okun,  New 
York,  N.  Y.  Application  filed  November  15, 
1897.     Renewed  March  14,  1902. 

The  feeding  mechanism  of  the  lamp  comprises  a  sole- 
noid and  core,  a  pair  of  rotative  clutch  members,  and 
brackets  rigidly  secured  to  the  core  for  supponiog  the 
same.  The  clutch  members  have  lateral  movement  rela- 
tively to  the  brackets.  An  abutment  is  carried  by  the 
brackets  for  one  of  the  clutch  members,  the  other  of  the 
members  being  adapted  to  have  lateral  movement.  A 
presser  is  adapted  to  act  on  the  last-memioned  clutch 
member  and  there  are  means  for  regulating  the  action  of 
the  presser  upon  the  member. 

698.047.  Fire  Alarm.  John  A.  Olson,  Minneapolis, 
Minn.     Application  filed  January  15,  1901. 

An  adjustable  electrode  is   mounted  to   oscillate  in   the 
space  between  a  dial  and  crystal   and  is  provided  with  'a 
stem  which  works  outward   through    the   crystal  approsi 
mately  at  the  axis  thereof.     A    fioger-piece    is   secured    t 
the  outwardly  projected  end  of  the  stem    of  the  eleclrod 
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aod  an  electric  circuit  includes  the  poioier  aod  the  elec- 
trode and  involves  an  element  which  is  actuated  by  the 
closing  of  ibe  circait  between  the  pointer  aod  the  elec- 
trode. 

698,040.  Gun  Carriage.  Henr>'  P.  Osborn.  New 
York,  N.  Y.     Application  filed   May  21,    189S. 

The  carriage  is  operated  by  an  electric  motor  fed  from  a 
storage  battery,  and  these  parts  are  arranged  so  as  to  be 
protected  by  the  extended  iread  and  closed  end  of  the 
wheel. 

698.055.  Telephone  Instrument.  Harrj'  H.  Reeves, 
Chicago.  111.,  assignor  to  the  Strombcrg-Carlson 
Telephone  Manufacturing  Company,  Chicago, 
III.     Application  filed  April   i,    1901. 

See  p^ge  310. 

698,076.  Adjustable  Trolley  Supporter.  Thomas  E. 
Stucky.  Indianapolis.  Ind.  Application  filed  Au- 
gust 31,   1901. 

A  horizontally  extending  extensible  arm  is  pivoted  to 
swing  io  a  horizontal  plane,  and  means  are  arranged  on 
the  free  end  of  the  arm  so  that  the  current  conveyor  is 
pivotaJly  supported  and  maioiained  id  position  to  contact 
with  the  current  cooductor  that  is  situated  at  one  side  of 
Ibe  track. 


NO,  698,096. CIRCUIT- BREAKER. 

698,087.  Telephone-exchange  System.  Harry  G. 
Webster.  Chicago,  111.,  assignor  to  the  Strom- 
berg-Carlson  Telephone  Manufacturing  Com- 
pany, Chicago,  111.  Application  filed  February 
25,  1901. 

See  page  310. 

698.096.  Circuit-breaker.  Henry  P.  Ball.  New  York. 
N.  Y.,  assignor  to  the  General  Incandescent  Arc 
Light  Company  of  New  York,  N.  Y.  Applica- 
tion filed  May  21,  1901. 

An  automatic  circuit-breaker  is  described.  It  ccmbines 
a  bracket  on  the  rear  of  a  switchboard,  an  oil  case  carried 
by  the  bracket,  partitions  in  the  case,  circuit  terminals 
carrying  spring  contacts  located  in  the  case,  an  oscillating 
lever,  a  bridge  piece  carried  by  the  lever,  and  an  insulat- 
ing disk  carried  by  the  lever  which  coacts  with  the  parti- 
tions in  tbe  case.    (See  cut  ) 

698.097.  Electrical  Insulator.  Henry  P.  Ball,  New 
York.  N.  Y.,  assignor  to  the  General  Incandes- 
cent Arc  Light  Company  of  New  York,  N.  Y. 
Application  filed  August  31,  1901. 

The  insulator  comprises  a  body  portion  having  the  shape 
of  a  long  cylinder  with  parallel  grooves  in  its  surface,  and 
a  supporting  flange  of  greater  diameter. 

698,099.     Electrical     Railroad     Traction     Apparatus. 

Andrew   B.    Boughan,   Chicago,   III.     Application 

filed  July    15,   1901. 
See  page  313. 
698,124.     Contact    Apparatus    for    Electric    Railways. 

Alvan   Markle,    Hazleton,  Pa.    Application   filed 

January  19,  igoi. 

The  inventor  describes  a  contact  shoe  which  consists  of 
a  contact  plate,  a  yielding  spring,  and  links  connecting  tbe 
ends  of  the  spring  with  the  contact  plate. 

698,133.  Incandescent-lamp  Socket.  Walter  H.  Per- 
kins, Waterburj',  Conn.,  assignor  to  the  Water- 
bury  Manufacturing  Company,  Waterbury,  Conn. 
Application  filed  April   9,   1901. 

A  key  for  incandescent-lamp  sockets  is  described.  It 
consists  of  one  or  more  pieces  of  non-conducting  material, 
and  is  provided  with  a  transversely  arranged  contact 
pin,  tbe  opposite  ends  of  which  are  brought  into  play  for 
closing  a  circuit  through  the  socket  when  the  key  is  turned 
a  qoarter-turn. 

698,143.  Railway  Electric-signal  and  Safety  Appa- 
ratus. William  H.  Sauvage,  Denver,  Colo.,  as- 
signor of  one-half  to  Absalom  V.  Tabor,  Creede, 
Colo.     Application   filed   October  12,    1900. 

A  normally  closed  valve  is  located  in  a  conduu  that  con- 
nects tbe  train-brake  pipe  with  the  cylinder  of  ihe  engine, 
and  a  connection  between  the  valve  and  tbe  magnet  is 
arranged  so  that  tbe  valve  is  opened  as  an  electromagnet 
is  energized,  allowing  the  air  to  pass  to  the  cylinder  and 
actuate  the  piston.  By  this  means  a  lever  is  unlocked  and 
operated  to  close  tbe  throttle  valve,  the  cylinder  being 
provided  with  a  port  so  located  as  to  allow  the  air  to  es- 
cape after  actuating  the  piston,  so  thai  the  necessary 
reduction  is  effected  for  setting  the  brakes. 

698,156.  System  of  Electrical  Distribution.  Elihu 
'I'homson,  Lynn.  Mass.,  assignor  to  the  Thomson- 
Houston  Electric  Company.  Application  filed 
November  2,  1885. 

A  set  of  mains  is  supplied  by  alternating  currents,  or 
alternating  electrical  impulses,  rendering  ibe  mains  alter- 
nately positive  and  negative  with  respect  to  each  other. 
Branch  circuits  are  taken  from  the  mains  at  convenient 
points,  and  finally  carried  through  the  primary  wires  or 
coils  of  a  set  or  series  of  induction  coils,  the  secondaries 
of  which  are  connected  to  electric  lamps,  or  other  appa- 
ratus, for  utilizing  the  impulses  Eenerated  in  (he  second- 
aries by  induction  from  the  primaries. 

698,158.  Electric  Clock-winding  Mechanism.  Albert 
Tuerk,  Chicago,  111.  Application  filed  January 
31,  1901. 

Means  moving  in  unison  with  tbe  armature  of  tbe  wind- 
ing mechanism  are  arranged  to  push  a  flexible  contact 
away  from  electrical  contact  with  a  contact  stud. 


698.179.  Rail  Bond.  Fred  H.  Daniels  and  Horace 
VV.  Wyman,  Worcester,  Mass.,  assignors  to  the 
American  Steel  and  Wire  Company.  Worcester, 
Mass.     Application  filed  December  28,  lOOi. 

The  bond  comprises  two  copper  terminals  or  end'^.  each 
having  a  recess  in  its  top  or  outer  surface,  and  wire 
strands  forming  the  body  portion  and  extending  in  the 
re:ess.  and  secured  therein  by  pressure. 

698.180.  Rail  Board.  John  T.  Devicse,  Crownhill, 
W.  Va..  assignor  of  two-thirds  to  Ezra  L.  Mor- 
rison. Crownhill,  W.  Va..  and  John  C.  Morrison 
and  Thomas  E.  Emhleton.  Charleston,  W.  Va. 
Application  filed  January  9,  1902. 

A  tapering  sleeve  is  split  on  one  side  and  provided  with 
a  projecting  Sange  at  its  larger  end,  the  sleeve  being  in- 
serted in  one  of  the  bolt  holes  and  clamped  upon  one  of 
the  bolts  by  the  pressure  of  the  fish-plate.  A  conductor 
is  secured  to  tbe  projecting  flange. 

698,397.  Adjustable  Trolley  Supporter.  Thomas  E. 
Stucky  and  Edward  Hill.  Indianapolis,  Ind. 
Application    filed   July   8,    1901. 

An  extensible  arm  is  pivotally  mounted  on  top  of  the 
car,  and  extends  horizontally  to  support  the  current  col- 
lector. 

69S.2CO.  Voltmeter  Switch.  Jesse  L.  Hinds,  Syra- 
cuse, N.  V.     Application  filed  January  11,   1902. 

The  switch  has  an  insulating  base,  a  series  of  contact 
terminals  arranged  thereon  in  pairs  to  be  connected  to 
tbe  respective  lines  to  be  tested,  a  pair  of  terminals 
adapted  to  be  connected  to  the  opposite  poles  of  the  volt- 
meter, an  insulating  member  movably  supported  on  the 
base,  contacts  arranged  on  the  member  in  pairs,  and  con- 
nections between  the  two  contacts  of  each  pair,  one  of 
each  pair  being  adapted  to  remain  continuously  in  con- 
tact with  one  voltmeter  terminal,  the  other  adapted  to 
make  connection  successively  with  the  line  terminals  as 
the  insulating  member  is  moved  over  the  base. 

698,218.  Electric-lamp  Socket.  Mortimer  Norden, 
New  York,  N.  Y.,  assignor  to  the  Norden-Bitt- 
ner  Electric  Company,  New  York,  N.  Y.  Appli- 
cation filed  January   16,   1902. 

A  cup  and  base  of  insultating  material  and  means  for 
receiving  electric  conductors  are  combined  with  a  screw 
socket  within  the  cup,  a  central  metal  plate,  metallic 
sleeves  connected  respectively  to  the  parts  and  extending 
through  perforations  in  the  lower  portion  of  the  cup  and 
pointed  dt:vices  passing  through  the  sleeves  and  adapted 
to  penetrate  the  covering  of  the  electric  conductors  to 
contact  with  the  wires. 

698,233.  Rosette.  William  T.  Thomas,  Philadelphia, 
Pa.     Application  filed  December  26,  1901. 

The  roseite  combines  a  cap  having  an  aperture  for 
branch  wires  for  drop  lights  or  the  like,  terminals  carried 
on  the  cap,  with  which  the  branch  wires  are  respectively 
in  circuit,  a  base  block  having  terminals  adapted  to  make 
contact  with  the  terminals  of  the  cap  plate,  and  three 
grooves  or  channels  formed  in  the  base  block  and  adapted 
to  receive  line  wires. 

698,237.  Electric  Vapor  Lighter.  Burton  E.  Wilder, 
Chicago,     111.     Application     filed     December   20, 

1 901. 

The  lighting  device  comprises  a  fluid  reservoir,  a  sheath 
tube,  means  for  supporting  the  reservoir  and  tube  in  their 
proper  relative  position,  a  torch  removably  telescoped  in 
the  sheath  tube,  means  for  supplying  the  fluid  contents  of 
tbe  reservoir  to  the  sheath  tube  in  a  usable  quantity,  and 
the  electric  connections  for  automatically  igniting  the 
torch  as  it  is  being  withdrawn  from  its  normdl  position. 

698.244.  Compensation  of  Generators  or  Motors. 
Frank  G.  Baum,  Stanford  University,  Cal.,  as- 
signor to  the  Stanley  Electric  Manufacturing 
Company,  Pittsfield,  Mass.  Application  filed  Au- 
gust  30,    1901. 

In  a  system  of  distribution  by  alternating  currents  are 
arranged  a  compensator  consisting  of  a  field  magnet 
energized  by  the  alternating  current  in  the  main  leading 
to  the  translating  devices,  an  armature  rotating  relatively 
thereto,  synchronously  with  the  main  generator  and  a 
rectifying  commutator,  tbe  compensator  supplying  current 
to  the  field  magnet  of  an  exciter  for  the  main  generator. 
(See  cut.) 

698.245.  Means  for  Compensating  Generators  or 
Motors.  Frank  G.  Baum,  Stanford  University, 
Cal.,  assignor  to  the  Stanley  Electric  Manu- 
facturing Company,  Pittsfield,  Mass.  Applica- 
tion filed  September  5,  1901. 

A  number  of  generators  in  multiple  arc  having  their  en- 
ergizing coils  in  multiple  arc  are  combined  with  an  aux- 
iliary generator  having  a  field-magnet  coil  in  series  with 
the  load  on  the  system  and  supplying  energy  to  the  ener- 
gizing coils  of  the  main  generators. 

698,251.  Cross-bond  for  Rails.  George  B.  Blanch- 
ard,  Tacoma,  Wash.  Application  filed  January 
30j   1902. 

The  bond  consists  of  a  cross  wire  and  a  laterally  pro- 
jecting strip  attached  thereto  at  both  ends. 

698,256.  Illuminated  Sign.  Guy  D.  Chapman  and 
Cloyd  R.  Quine,  Akron,  Ohio.  Application  filed 
January  30,  1902. 

A  letter  for  signs  consists  of  a  body  portion  end  depend- 
ing sockets  for  the  reception  of  incandescent  electric 
lights  made  integral  with  the  body  portion. 

698.260.  Art  of  Transmitting  Intelligence.  Albert 
C.  Crehore,  Hanover,  N.  H.,  and  George  O. 
Squier,  Fort  Monroe,  Va..  assignors  to  the  Cre- 
hore-Squier  Intelligence  Transmission  Company, 
Cleveland,  Ohio.  Application  filed  November  9, 
1896. 

See  page  307- 

698.261.  Submarine-cable  Telegraphy.  Albert  C. 
Crehore.  Hanover,  N.  H.,  and  George  O.  Squier, 
United  States  Army,  assignors  to  the  Crehore- 
Squier  Intelligence  Transmission  Company, 
Cleveland.  Ohio.  Application  filed  October  25, 
189S.     Renewed    October  5,   1901. 

See  page  H07. 

698,269.  Railway  Signal  Apparatus.  Laurent  Ga- 
chct.  Paris,  France.  Application  filed  November 
3.  1900. 

The  invention  combines  with  a  railway  locomotive  two 
alarm  devices,  a  source  of  e'ectricitv.  two  circuit-closers 
mounted  respectively  io  corresponding  positions  on  oppo- 


site sides  of  the  locomotive,  each  circuit-closer  compris- 
ing a  plurality  of  fixed  and  swinging  blades,  contact-pins 
adapted  to  be  engaged  by  certain  of  the  swinging  blades, 
and  conducting  wires  connecting  the  swinging  blades  of 
the  circuu-closers  with  the  alarm  devices  and  the  source 
of  electricity. 

698,274.  Electric  Fly  Trap.  Edwin  R.  Greene,  Provi- 
dence, R.  I.    Application  filed  August  29,  1901. 

An  electric  insect  killer  is  described.  It  comprises  a 
frame  ofinsulating  material  having  a  support  for  a  bait, 
and  positive  and  Ufgative  wires  connected  with  a  source 
of  electric  enerey  and  wound  around  the  frame  to  form 
grids  on  both  the  front  and  rear  of  the  frame,  the  grids 
inclosing  the  bait. 

698,278.  Lamp  Hanger.  Henry  J.  Harrison,  Juneau, 
Alaska.     Applicaton  filed  May  13,  1901. 

A  drum  is  mounted  to  turn  in  the  depending  parts  of  a 
frame  below  a  spring-actuated  shaft.  Electrical  con- 
ductors are  wound  on  the  drum  and  have  connection  re- 
spectively with  contact  bands  fastened  to  one  end  of  the 
drum. 

698,305.  Guiding  Device  for  Trolleys.  John  A.  Mil- 
ler, Omaha,  Neb.  Application  filed  October  30, 
1901. 

The  device  is  arranged  to  guide  the  trolley  wheel  on  the 
wire. 

698,307-  Party-line  Telephone  Apparatus.  Georg 
Moller,  Copenhagen,  Denmark.  Application  filed 
September  20,  1901. 

See  page  310. 

698,311.  Magnetic  Separator.  John  H.  A.  McPhee, 
Dunedin,  New  Zealand.  Application  filed  De- 
cember 3,    1901. 

The  invention  includes  a  pulley  consisting  of  a  core  and 
a  shell  surrounding  the  same  and  integral  therewith.  A 
magnetic  coil  is  wound  upon  the  core,  a  shaft  extends 
through  the  core  for  supporting  and  rotating  the  pulley, 
and  insulated  means  divide  the  pulley  in  sections  A 
belt  operated  by  the  pulley  is  adapted  to  receive  and  sep- 
arate the  material. 

698,347.  Jacquard-card-punching  Machine.  Oskar 
Zerkowitz,  Bradford,  England  Application  filed 
June  14,  1901. 

The  punches  of  the  mechanism  are  respectively  con- 
trolled by  solenoids  and  cores,  and  a  co-operating  electric 
selectiog  apparatus  is  provided  for  energizing  the  cores. 

698,369.  Combined  Picture  Exhibitor  and  Phono- 
graph. Thomas  F.  Burgess,  Denver,  Colo.  Ap- 
plication filed  December  12,  1901. 

A  phonograph  or  similar  instrument  is  combined  with 
means  for  bringing  successively  into  view  at  predeter- 
mined intervals  a  series  of  pictures  illustrative  of  the  sub- 
ject matter  of  the  repeated  record.  An  electric  motor  is 
connected  with  the  picture-displaying  means  on  a  nor- 
mally open  circuit.  A  series  of  electrodes  or  contacts  ad- 
justably mounted  on  a  stationary  part  of  the  instrument 
are  located  in  the  motor  circuit  and  arranged  to  close  tbe 
circuit  through  a  moving  part  of  the  phonograph. 

698,383-  Electric  Circuit-closing  Device.  Ferdinand 
VVilke,  Akron,  Ohio,  assignor  of  three-fourths 
to  John  Grether,  Smith  G.  Tibbs,  and  Louis  A. 
Wecht,  Akroiij  Ohio.  Application  filed  June  23, 
1899. 

In  the  device  are  means  to  keep  the  circuit  open  coDsist- 
ing  of  a  contact  spring  and  a  circuit-closing  point  to  be 
engaged  by  the  spring,  a  plunger  operatively  engaged  with 
the  contact  spring,  a  pair  of  spring  arms  and  a  part  en- 
gaged at  its  ends  by  tbe  aims  and  at  its  middle  by  tbe 
plunger. 

698,386.  Secret-service  Telephone  System.  Albert 
K.  Andriano,  San  Francisco,  Cal.  Application 
filed   January  23,   1901. 

See  page  310. 
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698,388.  Electric  Arc  Lamp.  Julius  Auerbach  and 
Frank  Cubing,  New  York,  N.  Y.,  assignors  to 
the  Stanley  Electric  Manufacturing  Company, 
Pittsfield,  Mass.     Application  filed  May  17,  1901. 

The  arc  is  surrounded  by  a  transparent  or  translucent 
substantially  air-tight  inclosure  provided  with  an  elon- 
gated exit  passage  free  from  obstructicns  to  a  natural 
flow  of  the  gases,  whereby  a  normal  outflow  of  gases  and 
minimized  diffusion  or  mixture  with  air  is  afforded. 

698,394.  Incandescent-lamp  Socket.  Laurens  P. 
Dixon,  Toledo,  Ohio,  assignor  to  the  Yost-Mil- 
ler Company,  Toledo,  Ohio.  Application  filed 
May   9,    1901. 

The  socket  has  an  insulating  casing  composed  of  two 
coDoecting  parts  or  sections  provided  in  tbeir  meeting 
edges  with  recesses  forming  sockets. 

698,417.  Electrical  Knife  Switch.  Louis  J.  Smith, 
Leroy  and  William  F.  Bossert.  Utica,  N.  Y., 
assignors  to  the  Bossert  Electric  Construction 
Company,  Utica,  N.  Y.  Application,  filed  No- 
vember 26,   1901. 

A  terminal  clip  for  electric  switches  is  described.  It  is 
made  from  a  ribbon  blank  ol  sheet-copper,  tbe  boles  for 
the  holding  or  supporting  screws  being  punched  therein. 
The  blank  is  bent  near  the  center  of  its  length  to  a  right 
angle  and  one  member  is  twisted  one-cjuarter  way  around 
to  stand  centrally  with  the  other  member. 

698,424.  Telegraph  Pole  or  Fence  Post.  Isaac  M. 
Warner.  Union  City,  Mich.,  assignor  to  Frank 
C.  Boise.  LTnion  City,  Mich.  Application  filed 
August    2-^,    1901. 

TUe  pole  or  post  has  an  upper  wire-carrying  section 
adjustable  at  an  angle  with  respect  to  the  pole,  and  means 
for  locking  the  wire-carrying  section  in  any  position  to 
which  it  may  be  adjusted. 
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A  School  and  Club  Room  for   Elevated- 
railway  Employes. 

The  Northwestern  Elevated  Railroad  Company  of 
Chicago  has  recently  equipped  an  instruction  and 
reading;  room  for  the  benefit  of  its  employes.  The 
room  covers  practically  the  whole  of  the  top  or  third 
floor  of  the  company's  office  building,  situated  above 
and  in  connection  with  its  car  barn  and  repair  shop 
at  the  northern  terminal  of  the  road.  The  room  is 
50  feet  wide  and  65  feet  long  and  has  w'indows 
on  the  east,  south  and  west  sides,  affording  an 
abundance  of  light  and  also  splendid  views  of  Lake 
Michigan,  Sheridan  Park  and  the  surrounding  fine 
residence  district.  In  this  room  have  been  provided 
writing  and  reading  tables,  the  latter  being  well 
stocked  W'ith  current  files  of  the  principal  electrical, 
mechanical  and  railway  papers,  as  well  as  many  of 


prises  a  main  train-line  air  reservoir  and  a  car  air 
tank.  An  air  gauge  is  mounted  above  the  car  floor 
so  as  to  show  at  a  glance  the  condition  of  the  air 
pressure  in  the  two  tanks.  This  gauge  is  not  pro- 
vided in  the  motor  cars  and  is  used  simply  as  a  means 
of  instruction.  Supported  on  a  stand  at  the  right 
of  the  dummy  car  is  an  air  tank  and  cylinder,  such 
as  are  used  on  one  of  the  trail  cars  of  a  train.  The 
piston  of  the  cylinder,  instead  of  being  connected 
to  a  brake  gear,  is  stopped  in  its  outward  movement 
by  a   wooden   block. 

At  the  left  of  the  illustration  are  shown  two 
Westinghouse  air-brake  valves,  such  as  are  supplied 
in  a  motor  car,  one  in  each  motorman's  cab.  The 
valves  are  connected  up  in  the  same  way  as  they 
are  on  a  train,  with  gauges  and  electrically  driven 
air    compressor.     For    convenience    the    compressor, 


not  used,  and  on  the  next  notch  all  10  clear-bulb 
lamps  are  lighted.  Then,  by  throwing  the  controller 
handle  around  to  the  first  parallel  position,  the  first 
two  red  incandescents  are  lighted,  and  in  a  similar 
manner  all  10  red  lamps  are  lighted.  Thus  when 
all  the  white  and  red  lamps  are  lighted  it  indicates 
that  the  controller  connections  are  such  as  to  drive 
the  motors  at  their  highest  speed.  The  lamps  are 
labeled  by  sets  of  two,  so  as  to  help  the  beginner 
to  understand  the  operation  of  the  controller. 

About  twice  every  week  R.  B.  Stearns,  superin- 
tendent of  the  Northwestern  Company,  takes  five  or 
six  of  the  motormen  and  gives  them  an  hour  and 
a  half  of  instruction  on  this  apparatus.  The  .action 
of  the  air  brake,  the  motorman's  valve,  the  triple 
valve  and  other  features  of  the  braking  system  are 
clearly    and   thoroughly  explained  to  the   men    and 
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the  popular  magazines.  Copies  of  all  the  bulletins 
and  orders  for  the  employes  are  also  kept  here  for 
reference. 

The  principal  feature  of  the  room  and  the  one 
that  will  unquestionably  prove  to  be  most  valuable 
to  the  employes,  as  well  as  to  the  company  itself,  is 
the  equipment  provided  for  giving  air-brake  and 
electric  instruction  to  the  men.  The  apparatus  is 
situated  in  the  northwest  corner  of  the  room  and 
the  general  arrangement  is  shown  by  the  accompany- 
ing illustration.  -A.  dummy  car,  seen  at  the  center 
of  the  picture,  is  mounted  upon  a  platform  so  that 
the  brake  apparatus  may  be  easily  viewed.  Only 
the  car  equipment  up  to  the  car  floor  is  provided,  as 
the  body  portion  is  not  essential  for  instruction 
purposes.  A  complete  air-brake  equipment,  corre- 
sponding to  what  is  regularly  provided  on  the  North- 
western company's  motor  cars,  is  mounted  on  the 
dummy  car.  The  two  wheels  on  each  side  of  each 
truck  are  represented  by  a  single  wooden  wheel,  and 
the  brake  shoes  engage  with  the  opposite  sides  of 
this  dummy  wheel  as  if  each  side  represented  a 
wheel.  -A-S  a  further  help  to  simplify  the  apparatus, 
an  old-style  brake  gear  connecting  the  cylinder  with 
the  brake  beams  has  been  used.  This  is  much  simpler 
in  action  than  the  more  complicated  gear  used  on 
the  motor  cars,  and  as  its  principle  is  the  same, 
serves  the  purpose  better. 

The  remainder  of  the  dummy-car  equipment  com- 


which  is  one  of  the  Christensen  seven-horsepower 
machines,  is  located  in  the  reoair  shops  below,  where 
compressed  air  is  used  for  blowing  out  motors, 
cleaning  and  other  purposes.  The  air  is  piped  to 
the  instruction  room  and  there  is  supplied  to  the 
motorman's  valves  and  car  apparatus.  Mounted  be- 
tween the  two  valve  stands  is  the  Christensen  au- 
tomatic governor  designed  to  operate  at  the  mini- 
mum and  maximum  pressures  for  starting  and  stop- 
ring  the  compressor  motor.  At  present  the  governor 
is  set  to  regulate  between  70  and  90  pounds,  the 
two  pressures  carried  on  the  air-brake  system.  Be- 
low the  governor  in  a  wooden  box  is  the  compressor 
switch  and  enclosed  fuse.  Above  the  dummy  car  on 
the  wall  are  hung  colored  charts,  illustrative  of  the 
Westinghouse  quick-action,  triple  valve  and  its  move- 
ments from  running  and  release  position  to  lap 
position,  service  position  and  emergency  position. 
No  electric  motors  are  mounted  on  the  instruction 
car,  but  a  motorman's  controller  is  provided  and 
banks  of  white  and  red  incandescent  lamps  are 
connected  so  as  to  represent  the  different  series  and 
multiple  connections.  The  controller  is  of  the  Gen- 
eral Electric  L2,  two-motor  type.  By  throwing  the 
controller  handle  onto  the  first  notch  the  first  series 
position  is  secured  and  is  indicated  by  the  lighting 
of  two  clear-bulb  incandescents.  At  the  second 
notch  two  more  are  lighted,  and  at  the  third  notch 
the  third  pair.     The  fourth   set  is  provided,   but    is 


then  they  are  allowed  to  ask  questions.  .About  a 
week  afterward  they  are  examined  by  Mr.  Stearns 
and  if  found  conversant  with  all  the  features  of 
the  system  and  competent  to  handle  a  train  they 
are  given  a  certificate  which  is  good  for  a  year.  At 
the  end  of  that  time  they  are  examined  again.  All 
the  old  motormen  of  the  company  are  now  being 
examined  in  this  way,  and  whenever  a  new  man  is 
employed  he  is  required  to  pass  a  satisfactory  ex- 
amination before  he  is  allowed  to  take  charge  of 
a  train. 

After  the  air-brake  instruction  is  over  the  men 
are  given  an  explanation  of  the  electric  controller 
and  shown  how  the  different  connections  on  the 
motors  are  obtained  by  means  of  the  banks  of  lamps. 
They  are  also  shown  the  interior  construction  of 
the  controller,  how  to  operate  it  in  order  to  prevent 
damaging  arcs  and  how  to  repair  a  broken  contact 
or  other  trouble  that  may  arise.  In  general,  the 
learner  is  made  thoroughly  familiar  with  the  whole 
motor-car  and  train  equipment,  so  if  an  accident 
happens  he  knows  where  to  look  first  for  the  trouble 
and   how   to   repair   it   after    it   is   found. 

Around  the  walls  of  the  instruction  and  reading 
room  are  hung  framed  drawings  of  the  motor  car, 
air-brake  and  electrical  equipments,  maps  of  the 
road  and  diagrams  of  switch  connections,  signal 
towers,  etc.  Each  motorman  is  required  also  to 
study  the    different  track   switches   and   to   become 
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familiar  with  the  connection  at  the  Union  Loop, 
the  Wells  Street  bridge  and  other  peculiarities  in 
the  track,  switching  and  signaling  arrangements  of 
the   road. 

The  room  was  opened  by  an  entertainment  and 
dance  on  April  nth  and  refreshments  were  served 
by  members  of  the  Northwestern  Employes'  Benefit 
Association.  The  room  is  open  from  10  a.  m.  to 
10  p.  m.  to  all  the  employes,  and  they  find  it  a  very 
cheerful  and  instructive  room  to  spend  the  hours 
between  shifts  and  also  some  of  their  leisure  hours. 
Later  it  is  expected  to  provide  lectures  for  tlie  men 
on  practical  subjects.  The  arrangements  for  the 
room  have  been  carried  out  under  the  supervision  of 
Frank  Hedley,  the  general  superintendent  of  the 
Northwestern  company,  and  he  is  much  pleased  with 
its  success. 


Hedley  Third-rail  Scraper. 

Considerable  trouble  has  been  experienced  by 
many  of  the  third-rail  electric-railway  companies 
in  this  country  in  keeping  the  contact  rail  free  from 
snow  and  ice  during  the  winter  months.  A  device 
which  has  for  its  object  the  cleaning  of  this  snow 
and  ice  and  other  obstructions  from  the  third  rail 
has  been  invented  by  Mr.  Frank  Hedley,  general 
superintendent  of  the  Lake  Street  and  Northwestern 
Elevated  Railroad  companies  of  Chicago,  and  has 
been  in  successful  use  during  the  last  two  winters. 
The  invention  consists  of  thin  sections  or  sheets 
of  steel  cast  into  a  block  which  is  yieldingly  sup- 
ported from  the  car  body  or  truck.  In  the  accom- 
panying illustration  the  scraping  device  is  shown 
ready  to  be  attached  to  a  motor-car  truck. 

The  scraping  plates  are  arranged  in  an  inclined 
relation  to  the  block  and  also  oblique  to  the  length 
of  the  rail.  They  are  designed  to  ride  upon  the 
upper  surface  of  the  rail,  to  scrape  or  clear  from 
the  rail  any  obstruction  of  ice,  sleet,  snow  or  other 
material,  and  by  reason  of  their  inclined  position 
to  carry  any  accumulated  ice  or  other  material  off 
to  one  side  of  the  contact  rail.  The  scraping  plates 
being  inclined  also,  permits  the  device  to  glide 
over   any    rail   intersections.     The  scraping  block  is 
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supported  by  means  of  a  spring,  so  that  it  can  ac- 
commodate itself  to  any  slight  variations  in  the 
evenness  or  height  of  the  rails.  When  not  re- 
quired for  use  the  device  may  be  raised  and  held 
out  of  operative  relation  by  means  of  a  pin.  This 
pin  can  be  easily  removed  by  the  motorman  and  the 
cleaner    placed   in    position    when   occasion   arises. 

Mr.  Hedley's  cleaning  device  has  been  used  on  the 
Lake  Street  elevated  road  for  two  winters  and  on 
the  Northwestern  road  during  the  last  winter,  all 
the  motor  cars  on  each  line  being  equipped.  Dur- 
ing the  heavy  sleetstorm  of  the  last  winter  these  lines 
experienced  no  delay  or  trouble  in  operating.  One 
of  the  principal  advantages  of  the  scraper  over  the 
brush  ordinarily  used  on  third-rail  roads  is  that  the 
latter  is  only  adjustable  by  means  of  screws  and 
nuts,  while  the  scraper  is  self-adjusting,  and  one 
set  of  plates  may  be  kept  in  position  until  they  are 
worn  down  to  the  block.  Then  the  block  can  be 
easily  and  quickly  removed  and  replaced  by  a  new 
one.  The  invention  is  covered  by  a  patent  granted 
on  February   25.   1902. 


Lord    Kelvin    Receives    a    Degree   from 
Yale. 

Yale  University  bestowed  the  degree  of  LL.  D.  on 
Lorn  Kelvin  on  May  5th.  Dr.  R.  H.  Chittenden, 
director  of  the  Sheffield  Scientific  School,  presented 
Lord  Kelvin,  and  the  degree  was  conferred  by  Presi- 
dent Hadley.  Lord  Kelvin  responded  feelingly  with 
thanks  for  the  honor  conferred,  and  after  a  tribute 
to  Yale  reviewed  briefly  the  development  of  the 
teaching  of  science  in  universities.  He  said  in  part: 
"Research  is  not  the  whole  business  of  the  professor, 
and  I  do  not  believe  it  wise  to  have  a  research 
laboratory  for  the  professor  without  any  teaching. 
A  man  who  is  not  engaged  in  teaching  students  can- 
not do  his  best  even  while  engaged  in  research.  It 
is  a  pleasure  for  him  to  meet  students  and  to  tell 
them  what  he  can,  and  a  greater  pleasure  if  he  can 
make  them  understand  him,  and  still  greater  pleas- 
ure if  he  can  instill  in  them  the  same  burning  desire 
he   feels  for  more  knowledge." 


Capitalists  from  St.  Louis.  Mo.,  have  purchased 
the  electric-light  and  power  franchise  and  plant  of 
Guthrie,  O.  T.,  the  consideration  being  $40,000. 
The  new  company  will  expend  about  $35,000  in  new 
machinery  and  extensions,  and  will  establish  a  24- 
hour  service. 
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Duncan  Meter  Patents. 

The  largest  number  of  electrical  patents  granted 
to  one  inventor  by  the  Patent  Office  for  some  time 
were  those  issued  to  Thomas  Duncan  on  April  29lh. 
There  are  57  of  the  patents,  numbered  consecutively 
from  698,637  to  698,693,  and  they  cover  improve- 
ments in  electric  meters  and  measuring  instruments. 
Each  of  the  first  10  of  these  patents  is  entitled  "Elec- 
tric Meter"  and  relates  to  various  systems  of  alter- 
nating-current induction  motor  meters.  No.  69S,- 
643.  illustrated  in  Fig.  i,  may  be  taken  as  typical 
of  this  class.  This  meter  is  provided  with  a  series 
field  coil  and  has  a  combined  pressure  magnetic 
field  and  impedance  device,  comprising  a  laminated 
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iron  core  with  a  low-reluctance  air  gap  and  magnet- 
izing coils  mounted  upon  both  sides  of  the  air  gap 
and  upon  the  adjacent  poles  of  the  iron  core  forming 
the  air  gap.  A  metallic-disk  armature  is  arranged 
to  revolve  between  the  poles  of  and  in  the  air  gap 
of  the  iron  core.  A  secondary  circuit  receives  cur- 
rents by  induction  from  the  combined  pressure  mag- 
netic field  and  impedance  device.  A  variable  re- 
sistance is  provided  in  series  with  the  secondary 
circuit  and  a  retarding  magnetic  field  governs  the 
revolutions  of  the  armature. 

Six  succeeding  patents  relate  to  circuit  connections 
and  indicating  devices,  and  No.  698,653,  shown  in 
Fig.  2,  covers  a  direct-current  meter.  A  frame  sup- 
ports the  armature  and  field  portion  of  the  meter 
and  means  are  provided  for  effecting  the  universal 
adjustment  of  the  field  portion  readily  to  effect  the 
proper  relative  disposition  of  the  field  and  armature. 
Patent  No.  698,661  also  relates  to  a  direct-current 
meter. 

The  remaining  patents  relate  to  alternating  and 
direct-current  meters  and  cover  a  wide  variety  of 
applications.  Typical  of  the  inventions  may  be  men- 
tioned the    following  three  patents : 

No.  698,662  (Fig.  3)  is  a  meter  for  two-phase 
systems  and  comprises  a  pair  of  revoluble  armatures 
and  series  and  volt  coils  for  both  armatures,  the 
series  coils  of  the  two  armatures  being  connected 
in  the  separate  circuits  of  the  system.  The  volt 
coils  in  each  case  are  connected  between  the  leads 
of  that  circuit  in  which  the  other  field  coils  are 
connected.  Subsidiary  volt  coils  are  applied  to  the 
main  volt  coils  of  each  armature  and  connected  in 
shunt  between  the  leads  of  the  circuit  .in  which 
the   series    coils    of  that   armature    are   connected. 

No.  698,670,  shown  in  Fig.  4,  combines  with  a 
measuring  element,  electromagnetic  torque-produc- 
ing motor  means  adapted  in  co-operation  with  the 
measuring  element   to  measure  the  "true"   watts  in 
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the  measuring  element  to  the  action  of  one  of  the 
windings. 

Mr.  Duncan's  address  is  given  in  some  of  the 
patents  as  Chicago  and  in  some  as  Fort  Wayne, 
Ind.  He  is  nows  however,  a  resident  of  Lafayette, 
Ind.,  where  he  is  general  superintendent  of  the 
Duncan  Electric  Manufacturing  Company.  All  of 
his  patents  are  assigned  to  the  Siemens  &  Halske 
Electric  Company  of  America,  Chicago,  III.  The 
dates  of  application  for  the  patents  range  from  Feb- 
ruary 7,  1898,  to  March  10,  1900,  although  some  of 
the  applications  were  renewed  on  as  late  a  date  as 
January  6,  1902. 


Indiana 


Three-cent     Fare    Law    Over- 
ruled. 

The  Indiana  Supreme  Court,  on  April  30th,  ren- 
dered a  decision  upholding  the  constitutionality  of 
the  act  of  1899,  under  which  the  present  franchise 
of  the  Indianapolis  Street  Railway  Company  was 
granted,  and  ruled  adversely  to  the  claim  of  Charles 
F.  Smith  in  his  suit  for  damages  against  the  com- 
pany for  ejecting  him  from  a  car  for  refusing  to 
pay  more  than   a  three-cent   fare. 

The  litigation  involving  the  three-cent-fare  ques- 
tion began  in  1897,  after  the  passage  of  an  act  pro- 
viding that  in  cities  of  more  than  100,000  inhabitants 
no   street-railway   company   should   be   permitted   to 
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charge  over  three  cents  a  passenger.  The  Legislature 
at  the  same  time  also  passed  what  is  known  as  the 
New  act  (introduced  by  Senator  New),  fi.xing  Jan- 
uary iS,  1901,  as  the  time  when  the  franchise  of 
the  Citizens'  Street  Railroad  Company  would  expire, 
thiis  act  being  passed  as  a  result  of  a  decision  made 
by  Judge  Woods  of  the  United  States  Circ\iit  Court. 
After  considerable  litigation,  in  1S99  the  Legislature 
passed  the  present  act  as  a  pacifying  measure,  which, 
in  effect,  repealed  both  the  New^  act  and  the  three- 
cent-fare  act  of  1897.  It  authorized  the  city  of  In- 
dianapolis to  make  a  contract  with  any  company 
which  could  procure  and  surrender  all  the  outstand- 
ing franchises  of  every  description,  pacifying  all 
factions,  and  stipulating  that  such  a  franchise  should 
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an  alternating-current  circuit.  A  second  electromag- 
netic torque-producing  means  is  adapted  in  co-op- 
eration with  the  measuring  element  to  measure  the 
wattless  component  In  the  circuit,  and  means  are 
provided  for  bringing  a  torque-producing  means  into 
and  out  of  operative  association  with  the  measuring 
element. 

No.  698,691,  illustrated  in  Fig.  5,  has  two  sets  of 
windings,  each  comprising  a  current  and  a  pressure 
winding,  for  causing  an  actuation  of  the  measuring 
element,  the  actuation  being  proportional  to  the  true 
watts  and  to  the  magnetizing  component.  A  por- 
tion of  the  windings  is  carried  by  the  measuring 
element,  and  switching  means  are  adapted  to  control 
the    continuity    of    circuit    connections    for    limiting 


provide  that  the  rate  of  fare  should  he  five  cents 
for  each  cash  fare  and  that  six  tickets  for  25 
cents  should  be  sold.  On  April  6,  1S99,  under  this 
law  the  present  franchise  w^as  granted  to  the  In- 
dianapolis  Street  Railway  Company.    . 

After  the  granting  of  the  franchise  Charles  F. 
Smith,  for  the  purpose  of  further  testing  the  three- 
cent  law  of  1897,  boarded  a  car  of  the  defendant 
company  and  tendered  a  three-cent  fare,  which  was 
refused.  Smith  declined  to  pay  more  and  was 
ejected  from  the  car.  He  then  brought  this  action 
for  $10,000  damages.  The  lower  court  decided 
against  him  and  he  appealed.  Smith's  attorney  set 
up  the  claim  that  because  the  act  singled  out  a 
particular  municipal  corporation  and  gave  it  the 
right  to  charge  over  three  cents,  it  was  special  leg- 
islation and  in  violation  of  the  constitutioa 
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The  court  held  that  it  was  not  special  legislation 
and  the  gist -of  the  decision  is  as  follows: 

1.  That  the  law  does  not  undertake  to  grant  special 
privileges  or  immunities  to  an  existing  corporation, 
nor  to  create  a  corporation  by  special  legislation,  and 
is,    therefore,    constitutional. 

2.  The  fact  that  a  law  authorizes  a  ipunicipality 
to  make  a  particular  contract,  leaving  it  authority, 
under  other  sections  of  the  law,  to  make  other  con- 
tracts, does  not  make  it  create  a  monopoly,  even  if 
there  is  a  contract  let  without  advertising  or  com- 
petition. 

3.  The  act  known  as  the  Indianapolis  street-rail- 
way charter  did  not  grant  any  franchise,  but  merely 
assumed  to  confer  authoritj'  on  the  city  of  Indi- 
anapolis  to  grant  a   franchise. 

4.  That  the  General  Assembly  has  power  to  pass 
local  laws  where  not  forbidden  by  the  constitution. 

5.  Every  ultimate  reasonable  doubt  as  to  the  valid- 
ity of  a  statute  is  to  be  solved  in  its  favor. 

6.  If  a  statute  is  within  the  legislative  power,  the 
court  cannot  set  up  its  judgment  as  to  whether 
the  power  has  been  wisely  or  unwisely  exercised. 

7.  If  an  act  admits  of  two  interpretations,  one  of 
which  will  bring  it  within,  and  the  other  presses  it 
beyond  the  constitutional  authority  of  the  General 
Assembly,  that  interpretation  will  be  adopted  which 
will  make  it  possible  to  uphold  the  act. 


Electrical  Convention  in   Moscow. 

A  Russian  contemporary  states  that  on  Febru- 
ary 2Sth  the  second  biennial  convention  of  electrical 
engineers  of  all  the  Russias  was  opened  in  Moscow, 
in  the  presence  of  its  honorary  president.  Prince 
\'.  jM.  Golizin,  by  N.  P.  Petroff,  the  president  of 
the  permanent  committee  for  periodical  conventions 
of  electrical  engineers.  After  prayer  Mr.  Petroff 
delivered  the  opening  speech,  in  which  he  pointed  to 
the  importance  w^hich  electricity  as  an  applied  science 
has  gained  and  also  to  the  value  of  periodical  con- 
ventions of  electricians.  The  speaker  referred  to  a 
communication  from  the  minister  of  railroads  to 
the  convention,  in  which  the  minister  urged  the 
electrical  engineers  to  pay  special  attention  to  ques- 
tions of  electrical  technology  in  connection  with 
railroads,  promising  in  this  direction  his  special  aid. 

After  the  solemn  opening  of  the  convention, 
representatives  of  government,  municipal  and 
learned  institutions  presented  greetings  from  their 
respective  institutions  and  in  connection  there- 
with read  papers  on  subjects  of  special  interest 
to  the  institutions  they  were  representing,  urging  the 
solution  of  various  questions.  Mr.  Dmitrenko  of 
the  Ministry  of  Railroads,  read  a  paper  op  "Elec- 
trical Railroads  of  High  Speed  and  Electrical  Sig- 
naling." urging  the  convention  not  to  relax  in 
research  until  all  the  existing  problems  are  solved. 
Professor  Chatlain  of  the  mining  academy  spoke 
on  "Electricity  in  Mining,"  pointing  to  the  unlimited 
field  in  Russia  for  this  branch  of  electrical  industry. 
Mr.  Zolotouhin  of  the  Naval  Ministry  read  a  paper 
on  "Electricity  in  Naval  Matters  and  on  Warships." 
The  principal  address  was  delivered  by  Professor 
N.  G.  Egoroil  on  "The  Magnetic  Pole,"  which  was 
very   enthusiastically   received   by   the   audience. 

In  connection  with  the  convention  was  held  an 
exposition  of  electrical  devices  and  machinery.  This 
arrangement,  says  the  Russian  journal  from  which 
these  facts  are  obtained,  is  made  principally  in  the 
interest  of  those  engineers  whose  field  of  action  lies 
far  away  from  centers  of  commerce  and  civiliza- 
tion, where  they  have  no  chance  to  see  and  learn 
the  newest  in  the  field  of  electrical  devices  and  manu- 
factures. This  exposition  is  meant  to  show  them 
the  progress  in  applied  electricity.  At  the  same 
time  it  is  intended  that  the  exposition  shall  bring 
the  engineer,  who  is  the  adviser  and  representative 
of  the  consumer,  and  the  manufacturer  in  close  com- 
munication. 

Although  these  exhibits  are  expected  to  be  of 
the  newest  and  most  modern  type,  this  particular 
exhibition  is  said  to  have  had  nothing  new  to  show. 
.\ccording  to  a  remark  of  the  president  of  the  con- 
vention, the  exhibition  bore  the  character,  n.ot  of 
an  institution  for  instruction  and  learning'for  which 
it  is  meant  in  the  first  place,  but  of  a  bazaar,  made 
up   entirely   for   advertising   unsold  goods. 

As  the  electrical  manufacturing  industry  of  Russia 
is  still  undeveloped,  the  exhibitors  were  mostly  from 
abroad,  exhibiting  either  direct  or  through  Russian 
representatives.  Germany  was  most  conspicuous. 
The  United  States  was  not  represented  at  all. 


Beaumont  Oil  as  Fuel. 

-Apropos  of  the  proposed  use  of  crude  oil  in  cen- 
tral-station work,  the  following  facts  from  a  paper 
entitled  "Notes  on  the  Use  of  Beaumont  Oil  as 
Fuel,"  read  by  H.  H.  Humphrey  at  a  recent  meeting 
of  the  Engineers'  Club  of  St.  Louis,  are  interesting. 
Mr.  Humphrey  said  that  the  capacity  of  Beaumont 
wells  ranges  from  10,000  to  80,000  barrels  a  day,  but 
that  the  total  ultimate  capacity,  with  all  the  wells 
in  that  district  flowing,  might  reach  7,000,000  barrels 
a  day.  The  greatest  disadvantage  in  regard  to  the 
use  of  oil  at  a  distance  from  the  wells  is  the  high 
transportation  rate.  For  example,  the  price  at  St. 
Louis  was  recently  quoted  at  $1.14  a  barrel,  of  which 
nine  cents  was  for  the  oil  and  $1.05  for  the  freight. 
The  present  insurance  rules  require  a  minimum  dis- 
tance of  50  feet  between  an  underground  tank  and 
the  nearest  building.  Its  use  in  cities  would  there- 
fore require  considerable  expense  for  storage  space. 
In   one    plant   in    Texas    for   which   estimates   were 
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made  it  required  oil  valued  at  $1.39  to  equal  a  ton 
of  coal  at  $2,50.  At  St.  Louis  the  price  will  have 
to  be  reduced  to  about  60  cents  per  barrel  in  order 
to  compete  with  coal.  Bids  have  been  received  for 
the  oil-burning  equipment  of  two  lOO-horsepower 
boilers  in  which  the  prices  ranged  from  $704  to 
$1,5^5- 


Electricity  Building  for  St.  Louis  Expo- 
sition. 

On  the  grounds  of  the  Louisiana  Purchase  E.x- 
position  in  St.  Louis  the  Electricity  Building  is  now 
under  construction.  As  stated  in  the  Western  Elec- 
trician of  March  22d,  the  contract  for  it  was  awarded 
to  the  William  Goldie  Sons'  Company,  the  contract 
price  being  $399,940.  The  building  was  planned 
by  Walker  &  Kimball  of  Boston  and  Omaha,  who 
were  chief  architects  of  the  Omaha  Exposition.  It 
will  be  located  on  the  main  central  avenue  and 
form  one  of  the  leading  elements  of  the  main  ex- 
position picture.  It  will  have  a  frontage  of  650  feet 
toward  the  north  and  525  feet  toward  the  east,  facing 
the  main  lagoon. 

The  design  is  a  bold  columnated  treatment  of  the 
Corinthian  order.  The  columns  are  carried  well 
down  toward  the  ground,  to  give  height  to  the 
facades.  The  facades  will  be  accentuated  by  ele- 
vated pediments  and  tower  effects  ever  the  main 
entrances  and  at  the  comers.  Over  the  accentuated 
places,  as  well  as  over  the  twin  columns  which  form 
a  pleasing -variation  of  the  treatment  of  the  facades, 
opportunity  for  ample  sculptural  decoration  is  sup- 
plied. The  fenestration  is  bold  and  appropriate, 
giving  ample  light  and  substantial  wall  treatment. 
On  two  sides  of  the  building  are  to  be  loggias  which 
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Secretary  of  State  Hay  a  request  for  a  delay,  which 
was  transmitted  to  Congress.  The  law  providing 
for  the  appropriation  for  the  exposition  fixed  May 
I,  1903,  as  the  opening  day  and  December  ist  as  the 
day  on  which  the  exposition  should  be  closed.  The 
amendment  introduced  by  Senator  Cockrell  and 
passed  by  the  Senate  fixes  the  date  for  the  opening 
of  the  exposition  as  May  I,  1904,  and  the  closing 
day  as  December   i,   1904. 


Ohio   Supreme   Court  on  the  Placing  of 
Poles. 

The  syllabus  of  the  Supreme  Court  of  the  state 
of  Ohio  in  the  case  of  Anna  Callen  against  the 
Columbus  Edison  Electric  Light  Company  will  no 
doubt  be  of  interest  to  all  Ohio  companies  which 
must  erect  poles  for  carrying  their  wires,  inasmuch 
as  it  seems  to  give  the  owners  of  abutting  property 
the  right  to  say  whether  poles  shall  be  erected  in 
the  streets  of  a  municipal  corporation,  even  when 
the  officers  of  such  corporation  have  granted  a  fran- 
cliise.     It   is    as    follows : 

1.  The  title  which  a  municipal  corporation  ac- 
Guires,  under  section  2601,  revised  statutes,  to  streets 
dedicated  by  a  proprietor  who  subdivides  lots  for 
sale,  is  held  for  the  use  of  the  public  for  street 
purposes. 

2.  An  owner  of  a  lot  abutting  on  such  streets  has 
a  property  interest  in  the  street  in  front  of  his  lot 
which  cannot  be  taken  against  his  will,  except  upon 
terms  provided  by  the  constitution,  viz.,  that  a  com- 
pensation shall  first  be  made  in  money  or  by  a  de- 
posit  of    money.      (Citations.) 

3.  The  placing,  by  a  private  lighting  company,  of 
poles  at  the  curb  in  a  street,  and  the  stringing 
thereon  of  electric-light  cable  lines  and  wires  for 
the  purpose  of  furnishing  light  and  energy  to  private 
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will  add  pleasing  effects  of  light  and  shadow.  There 
will  be  numerous  openings  on  the  facades,  such  as 
exhibitors  always  seek  in  selecting  their  exhibit 
space. 

The  plan  of  the  building  is  simple  and  well  treated, 
showing  an  effort  to  supply  as  much  exhibit  space 
as  is  possible  with  the  292,000  square  feet  of  floor 
space.  The  exhibit  space  is  compact  and  symmet- 
rical. An  extensive  balcony  will  sweep  around  four 
sides  of  the  building,  supplying  ioo,coo  square  feet 
of  additional  space. 

A  large  overhead  traveling  crane,  to  be  used  in 
the  installation  of  the  electrical  machinery  which  is 
to  be  shown  in  the  building,  will  run  on  tracks  in 
the  western,  bay..  Two  large  toilet  rooms  are  to 
be  located  in  the  court  of  the  building.  The  doors 
of  the  building  will  be  of  unusual  dimensions,  II 
by  18  feet.  The  building  will  have  176  trusses,  the 
largest  span  being  82  feet  in  length.  Some  185 
tons  of  iron  and  steel  will  be  used. 

In  the  Electricity  Building  the  specifications  pro- 
vide for  a  temporary  stairway,  to  be  put  up  of  rough 
lumber  and  to  be  taken  out  before  the  completion 
of  the  building.  The  stairway  is  to  lead  to  the  roof. 
The  object  of  this  is  to  make  the  building  a  show 
place  during  construction,  so  that  visitors  may  as- 
cend to  the  roof  without  the  necessity  of  climbing 
ladders  and  crawling  through  scuttles,  thus  making 
it  possible  for  women  to  get  a  view  from  the  same 
point  to   which   men   might    ascend. 

Exposition  to  be  Held  in  1904. 

Acting  upon  the  authority  given  him  by  the  ex- 
ecutive committee  and  directors  of  the  Louisiana 
Purchase  Exposition,  President  Francis  submitted  to 


takers  is  a  diversion  of  the  street  from  the  purposes 
of  a  street  to  which  it  was  dedicated,  and  is  taking 
the  property  of  the  abutting  owner  within  the  mean- 
ing of  section  19  of  the  bill  of  rights.  And  such 
placing  of  poles,  lines  and  wires  is  none  the  less 
an  unauthorized  taking,  even  though  it  be  consented 
to    by    the    city    authorities. 

4.  And  where  it  appears  that  the  acts  of  the  light- 
ing company  in  so  placing  its  poles,  lines  and  wires 
were  done  without  the  knowledge  or  consent  of  the 
lot  owner,  and  that  their  maintenance  will  work  in- 
jury to  his  property  appreciable  in  character  and 
amount,  such  owner  has  the  right  to  an  injunction 
against  such  maintenance  and  an  order  for  removal. 

Judgment  reversed  and  judgment  for  plaintiff  in 
error. 

This  opinion  was  written  'by  Judge  Spear  and 
concurred   in   by  Judges   B'urkett,   Davis  and  Price. 


Time  Limit  Set    in    Dayton  Electrolysis 
Case. 

The  comprehensive  decision  handed  dow-n  by 
Judge  O.  B.  Brown  in  the  electrolysis  suit  of  the 
city  of  Dayton  (Ohio)  vs.  the  City  Railway  Com- 
pany of  Dayton  has  been  followed  by  an  order 
directing  that  the  "designated  improvements."  such 
as  would  render  the  operation  of  the  City  Railway 
Company's  lines  in  "accordance  with  the  present 
standard  of  the  art  of  operating  single-trolley  roads," 
be  made  within  12  months.  The  "designated  im- 
provements" consist  principally  in  adequate  bond- 
ing of  the  rails  and  the  installation  of  return  feed- 
ers of  sufficient  conductivity.  Although  the  decision 
rested  against  the  railway  company,  the  Waterworks 
Board  was  instructed  to  place,  as  may  be  determined, 
the  necessary  insulators  in  the  piping  system. 
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Motor  Driving  for  Astronomical  Cam  eras. 

In  the  report  of  the  .Massaciniseiis  Inslitiitc  of 
Tc-chnolog>'  eclipse  expedition  to  Sumatra  in  igot, 
Professor  Alfred  E.  Burton  of  the  Institute  describes 
an  ingenious  method  that  was  used  to  operate  the 
cameras  used  in  photographing  the  eclipse.  The 
driving  was  accomplished  by  means  of  an  electric 
motor  acting  through  a  tram  of  gear  wlieels  on  a 
tangent  screw.  One  end  of  the  screw  passed  through 
a  nut  fixed  at  the  end  of  the  camera  frame  at  a 
distance  of  102  inches  from  the  center  of  llie  polar 
axis,  while  the  other  end  was  suitably  supported 
on  a  brick  pier.  The  motor  was  maintained  at  the 
proper  speed  by  means  of  an  exceedingly  ingenious 
method  of  clock  control  devised  at  the  Harvaril 
College  Observatory  by  Professor  E.  C.  Pickering 
and  Mr.  \\  illiam  P.  Gerrish,  which  may  be  de- 
scribed as   follows : 

A  flexible  coupling  connects  the  motor  to  a  com- 
paratively heavy  flywheel,  whicli,  in  turn,  is  joined  by 
a  worm  and  gear  10  a  shaft  so  designed  that  it  will 
make  exactly  one  revolution  per  second  when  the 
tangent  screw  is  being  driven  at  the  desired  speed. 
I  his  shaft,  which  is  at  right  angles  to  the  motor 
shaft,  is  provided  with  a  make-and-break  contact 
Uhout  half-way  betwen  the  bearings),  so  arranged 
that  a  brush  resting  on  a  disk,  composed  half  of 
brass  and  half  of  vulcanite,  closes  a  circuit  during 
one-half  of  a  revolution  and  opens  it  during  the 
other  half.  The  accompanying  cut  gives  a  diagram 
of  the  apparatus  and  the  electrical  connections,  show- 
ing at  (K)  this  contact  disk,  at  (M)  the  motor,  at 
(K)  a  relay,  and  at  (P)  the  pendulum  of  the  con- 
trolling clock,  which  beats  half  seconds.  Attached 
to  the  end  of  the  pendulum  rod  is  a  strip  of  platinum 
that,  during  each  swing  of  the  pendulum  to  the  left 
of  its  middle  position,  cuts  through  a  meniscus  of 
mercuo',  'hus  alternately  opening  and  closing  a  re- 
lay circuit  at  intervals  of  one-half  second.  In  the 
figure  the  meniscus  of  mercury  is  shown  for  clear- 
ness slightly  below  the  platinum  tip.  This  relay 
contact  and  the  contact  (.K)  are  electrically  con- 
nected in  series  with  each  other  and  with  the  motor, 
and  are  then  joined  to  a  storage  battery  of  a  size 
sufficient  to  furnish  considerably  more  power  than 
necessary  to  drive  the  motor  at  its  proper  speed. 

Thus  the  motor  is  driven  by  a  series  of  impulses. 
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succeeding  each  other  at  intervals  of  one  second, 
for  the  motor  can  only  receive  current  when  both 
the  relay  and  the  contact  at  (.K)  are  closed.  The 
figure  represents  the  condition  of  things  when  the 
pendulum  is  just  on  the  point  of  closing  the  circuit 
while  the  brush  of  the  contact  disk  is  on  the  point 
(ii),  so  that  current  will  flow  until  the  disk,  re- 
volving in  the  direction  represented  by  the  arrow, 
has  brought  the  point  (.D;  under  the  brush,  and 
the  circuit  is  broken.  If  the  acceleration  represented 
by  the  arc  (,BU;  is  sufficient  to  maintain  the  proper 
average  speed  the  point  (B)  will  again  be  under 
the  brush  when  the  clock  closes  the  circuit  one  sec- 
ond later;  if,  however,  this  acceleration  is  insufficient, 
the  motor  will  drop  behind  a  little,  and  when  the 
circuit  is  closed  the  point  (.A),  for  example,  will 
I  e  under  the  brush,  so  that  the  acceleration  will  con- 
liiuie  for  a  greater  interval,  represented  by  the  arc 
(.'\D;.  If,  on  the  other  hand,  the  acceleration  were 
too  great,  the  point  (C)  would  have  arrived  under 
the  brush  when  the  circuit  was  closed,  and  the  ac- 
celeration would  continue  during  the  interval  (CD) 
only. 

The  device  constitutes  a  form  of  electrical  cut-off, 
in  which  the  clock  closes  the  motor  circuit,  while 
the  motor  opens  the  circuit,  after  taking  the  amount 
of  energy  it  requires,  thus  maintaining  the  average 
speed  absolutely  constant.  The  speed,  of  course, 
rises  and  falls  each  second,  but  these  fluctuations 
may  be  reduced  to  any  desired  amount  by  increasing 
the  weight  of  the  flywheel  and  by  a  slight  modifica- 
tion of  the  electrical  connections.  Let  the  motor  be 
connected  permanently  to  the  battery,  but  with  a 
resistance,  inserted  in  series  with  the  armature,  of 
such  magnitude  as  to  reduce  the  speed  of  the  motor 
somewhat  below  its  normal  rate ;  the  control  device 
may  then  be  used  to  short-circuit  this  resistance, 
thus  producing  a  small  acceleration  each  second  and 
gaining  the  desired  regidation  with  very  small  fluc- 
tuations in  speed.  A  portable  storage  battery  of  six 
five-ampere  cells  was  found  sufficient  to  drive  the 
motor. 

"Through  the  courtesy  of  the  ship's  officers."  s;tys 
Professor  Burton  in  the  Technology  Quarterly,  ''the 
battery  was  charged  on  the  steamer  just  before  reach- 
ing Padang.  and  was  maintained  in  perfect  condition 
by  means  of  a  bichromate  battery.  This  method  of 
driving  the  cameras  w-as  found  most  satisfactory 
by  the  writer,  and  gave  no  trouble  whatever.  The 
clicks  of  the  relay  and  the  hum  of  the  motor,  during 
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the  short  intervals  in  each  second  when  it  is  receiv- 
ing current,  produce  a  rhythmical  sound,  by  which 
one  very  soon  learns  to  judge  accurately  whether  or 
not  the  motor  is  'in  step'  with  the  clock.  For  this 
reason  the  method  possesses  a  distinct  advantage 
over  many  of  the  other  forms  of  dri\'ing  devices,  in 
that,  having  once  completed  the  adjustment,  there 
is  no  possibility  (aside  from  an  exceedingly  improb- 
able change  in  the  rate  of  the  clock)  that  the  ap- 
paratus will  fail  to  work  correctly  without  the  op- 
erator   l)econiing  instantly   aware   of   the    fact.'^ 


Small  Steam  and   Waterpower   Plant  in 
Oregon. 

By   H.   C.    Stodd.-\rd. 

The  plant  of  the  La  Grande  Light  and  Power 
Company  of  La  Grande,  Ore.,  affords  an  illustration 
of  the  development  of  the  waterpower  of  a  small 
stream,  having  a  very  variable  flow  of  water.     The 


FIG.    I.       SMALL   STEAM    AND    WATERPOWER   PLANT   IN 
OREGON, — MAIN    DAM- 

plant  is  located  on  the  Grande  Ronde  River,  one 
mile  from  the  town,  at  the  mouth  of  a  narrow  can- 
yon. The  main  dam  (Fig.  i)  is  14  feet  high  and 
120  feet  long  and  is  built  of  a  framework  of  timber, 
rock-filled.  The  waterwheel  gives  its  maximum  effi- 
ciency at  18-foot  head.  To  obtain  this  head  the  tail- 
race  is  carried  downstream  about  400  feet  and  the 
dam  is  provided  with  a  system  of  flash  boards  for 
using  the  water  above  the  crest  of  the  di^m. 

In  the  spring,  when  the  snows  are  melting  in  the 
mountains,  the  'water  will  run  for  weeks  at  a  time 
five  feet  deep  over  the  crest  of  the  dam,  v,-ith  all 
flash  boards  removed.  Later  on,  in  the  early  sum- 
mer, with  all  flash  boards  in  place,  it  is  just  pos- 
sible to  store  enough  water  in  the  daytime  for  the 
night's  run.  Still  later  on,  in  August  and  September, 
the  river  is  reduced  to  a  small  stream,  which  hardly 
supplies  the  leakage  and  evaporation,  while  the  water 
does  not  reach  the  crest  of  the  dam  for  days  at  a 
time. 

It  is  during  this  period  that  the  steam  plant  is 
called  into  operajtion  and  supplies  practically  all  the 
power.  Steam  is  also  used  to  assist  the  waterpower 
over  the  peak  of  the  load  at  times  when  the  water 
is  low  and  the  maximum  head  not  available.  It 
has  been  found  that  with  only  14-foot  head  the  water- 
wheel  will  pull  the  load  after  about  to  p.  m.,  and 
there  are  very  few  nights  in  the  year  when  the  water- 
power  cannot  handle  the  load  the  latter  part  of  the 
night. 

The  waterwheel  is  a  30-inch  twin   Sampson  hori- 
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FIG.    2.       SMALL   STEAM    AND    WATERPOWER   PLANT   IN 
OREGON. — SNGINB   AND    SWITCHBOARD. 

zontal  turbine  made  by  James  Leffel  &  Co.  It  is 
installed  in  a  wood  penstock  on  a  level  with  the 
engine-room  floor  and  discharges  through  a  vertical 
draft  tube  into  the  tailrace  below.  The  waterwheel 
is  connected  by  a  clutch  to  one  end  of  a  14-foot  line 
shaft,  on  the  other  end  of  which,  also  connected 
by  a  friction  clutch,  is  a  15  by  16-inch  McEwen 
engine  (Fig.  2).  Either  the  engine  or  waterwheel 
or  both  can  be  used,  depending  on  the  load  and  the 
head    of  water   available. 

Connected  to  the  line  shaft  by  a  24-inch  belt  is 
a  General  Electric  150-kilowatt,  compensated-type, 
three-phase  alternator  (Fig.  3),  with  revolving  field 
and  exciter  armature,  both  on  same  shaft.  Current 
is  delivered  to  the  line  at  2,300  volts.  The  standard 
General  Electric  marble  switchboard  (Fig.  2)  for 
this   type  of  machine  is  installed.     This   dynamo   is 
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raffed  t6  deliver  80  per  cent,  of  its  capacity  at  single- 
phase  load,  and  is  at  present  so  connected,  but  the 
intention  is  to  change  to  three-phase  and  add  a  day 
circuit  as  soon  as  a  sufiicient  demand  for  power  is 
worked  up.  The  main  feeder  line  from  the  plant 
to  the  center  of  distribution,  iV4  miles  distant,  con- 
sists of  three  No.  2  copper  wires,  only  two  of  which 
are  in  use  at  present. 

The  old  plant  of  the  company  supplied  current  to 
four  circuits — alternating,  1,000-100  volts,  series  arc, 
three-wire,  iio-220-volt  direct-current,  and  a  closed- 
loop,  two-wire,  220-volt  direct-current.  In  changing 
over  to  the  new  plant  the  three-wire  system  was 
cut  into  suitable  sections  and  fed  from  the  second- 
aries of  large  transformers.  A  small  sub-station 
with  a  bank  of  transformers  fed  about  three  blocks  in 
the  business  portion  of  the  town.  As  most  of  the  arc 
lamps  in  use  were  commercial  arcs  for  interior  use, 
multiple  enclosed  arcs  were  used  and  the  old  series 
circuit  discontinued.  A  few  transformers  were  con- 
nected for  220-volt,  two-wire  secondary  current,  as 
on  one  of  the  outlying  circuits  a  few  200-volt  meters 
had  been  installed  which  it  was  not  desirable  to 
change  just  at  that  time.  All  work  was  prepared 
beforehand ;  lines  were  cut  into  and  temporary 
jumpers  placed  across  the  breaks;  other  points  were 
prepared  for  connection,  and  when  the  new  plant 
was  ready  for  operation  a  lineman  made  the  rounds 
and  in  a  few  hours  cut  all  the  jumpers,  spliced  a 
few  ends  together,  and  all  circuits  were  connected 
to  the  new  feeders  without  a  hitch. 

The  total  number  of  i6-candlepower  lights  con- 
nected is  about  3,000.  The  maximum  load  is  about 
100  kilowatts  at  the  switchboard.  In  addition  to  the 
gain  by  using  waterpower  when  available,  the  com- 
pany owns  several  hundred  acres  of  timber  land,  from 
which  it  cuts  its  own  fuel.  Wood,  the  only  fuel 
that  can  be  economically  used  in  this  section,  costs 
$3  a   cord,   but   the   electric   company   i's   enabled    to 


FIG.   3.       SMALL    STEAM    AND    WATERPOWER   PLANT   IN 
OREGON. — GENERATOR. 

procure  its  stock  of  fuel  at  about  $2.25  a  cord.  The 
entire  plant  complete  cost  about  $50,000.  J.  D.  Mc- 
Kennon  and  Joseph  Palmer  are  the  sole  owners,  and 
the  writer  of  this  brief  description  is  the  superin- 
tendent. 


Effect    of    Ore    Deposits   on    Mariner's 
Compass. 

Considering  the  circumstances  surrounding  the 
disasters  which  overtook  the  steamer  TamlJa  and 
the  schooner  Aurora  recently  on  the  north  shore  of 
Lake  Superior,  it  is  interesting  to  .note  that  the 
navigators  asserted  that  the  accident  was  due  to  a 
deviation  of  the  compass  caused  by  the  deposits  of 
iron  ore  near  the  shore.  Of  course,  it  is  not  im- 
possible that  a  local  attraction  is  exerted  by  super- 
ficial deposits  of  iron  ore,  but  it  is  also  declared 
by  competent  authorities  that  the  efifects  of  care- 
lessness are  often  attributed  to  magnetic  attraction. 

It  is  well  known  that  the  steel  structures  of 
many  vessels  become  magnetized  in  building  and 
that  captains  compensate  for  the  attraction  exerted 
by  their  own  vessels  and  thus  avoid  mistakes,  A 
knife  in  a  helmsman's  pocket  wilj  also  cause  a  de- 
viation, which  is  generally  compensated  for,  and 
many  lake  captains  allow  for  the  influence  of  the 
iron-ore  deposits. 

There  are  points  on  the  coasts  of  Australia  and 
Sweden  that  have  an  influence  on  the  compass,  and 
at  the  eastern  end  of  Lake  Ontario,  in  the  vicinity 
of  Duck  Island,  a  deviation  of  from  17°  to  18°  is 
noticed.  Granite  Point,  at  the  mouth  of  Knife  River 
in  Minnesota,  on  the  south  shore  of  Lake  Superior, 
is  the  only  other  known  point  on  the  Great  Lakes 
where  the  deviating  influence  is  present,  and  at  the 
last-named  place  a  difi'crence  of  a  point,  or  11°  15', 
must  be  compensated  for. 

A  hydrographic  survey  is  contemplated  which  will 
mark  definitely  the  boundaries  of  the  deposit,  so 
that  vessels  may  remain  out  of  the  field  of  the  mag- 
netic ore  as  much  as  possible.  The  greatest  danger 
is  in  a  fog,  when  the  boundaries  cannot  be  accurately 
gauged. 
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Electrical  Statistics  in  Graphical  Form.' 

By    Sidney    Gr.\ves   Koon. 

That  the  United  States  should  lead  the  world 
in  the  utilization  of  electric  power  for  tractive,  light- 
ing and  general  power  purposes  is  matter  for  con- 
gratulation, though  not  for  surprise ;  hut  the  extent 
which  our  superiority  in  this  respect  has  now  at- 
tained^B  not  generallj'  recognized. 

Fig.  I  shows  the  total  electrical  power  available 
in  France,  Germany,  Great  Britain  and  the  United 
States,  as  well  as  in  such  groups  as  the  European 
continent,  the  whole  of  Europe  and  the  world  out- 
side of  the  United  States,  at  the  beginning  of  the 
current  year.  In  each  instance  the  portion  cross- 
hatched  diagonally  represents,  to  an  appropriate 
scale,  the  electrical  power  available  for  lighting  and 
power  purposes,  while  the  horizontally  hatched  areas 
represent  the  tractive  power.  The  latter  are  shown 
separately,  in  the  upper  half  of  the  space  devoted 
to  each  political  or  geographical  division ;  and,  again, 
in  the  lower  half,  they  are  shown,  added  to  the 
remainder  of  the  electrical  power,  thus  giving  a 
ready  comparison  of  the  totals.  This  shows  the 
United  States  to  have  more  than  twice  as  much 
electric  power  available  for  use  as  all  the  rest  of 


tion  per  unit  of  power  output.  The  capital  per 
capita,  as  shown  for  the  whole  world,  is  a  meaning- 
less figure,  for  there  are,  of  course,  included 
in  the  population  on  which  it  is  based,  several  hun- 
dreds of  millions  of  people  to  whom  electrical  power 
is  an  unheard  of  and  unimaginable  entity.  For  the 
United  States,  the  capital  invested  is  seen  to  be 
nearly  five  times  that  of  the  rest  of  the  world  and 
50  times  that  of  France,  which  has  one-half  our 
population.  The  per  capita  capitalization  is  here 
also  at  a  maximum ;  Great  Britain,  our  nearest 
rival  in  this  respect,  has  a  figure  only  one-ninth 
that  which  represents  us.  In  the  case  of  the  United 
States,  the  hatched  area  representing  the  capital  per 
capita  is  made  to  do  a  double  duty,  serving  also 
for  the  capital  per  kilowatt  generated.  This  latter 
is  seen  to  be  about  double  the  corresponding  figures 
for  the  other  nations,  which  have  each  about  equal 
values.  This  is  largely  attributable  to  the  hi-gher 
prices,  particularly  those  for  labor,  which  prevail 
in  the  United  States. 

Fig.  3  shows  the  number  of  miles  of  single  track, 
electrically  equipped,  and  the  number  of  motor  cars 
operated  on  such  track.  Our  superiority  is  such 
as    to   make    comment    superfluous. 

Fig.    4   gives   some   interesting    results.     It   shows 
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the  world  beside.  Indeed,  our  figures  for  tractive 
pow'er  alone  will  closely  rival  the  total  for  the  out- 
side world,  and  are  far  ahead  of  continental  Europe. 
The  backward  position  of  France  is  cause  for  com- 
ment. Development  in  that  country  seems  to  be 
very  slow.  The  new  plant  of  the  Manhattan  Ele- 
vated Railway  Company  of  New  York  city,  which 
is  rapidly  approaching  completion,  will  have  a  power, 
wholly  available  for  traction,  of  40,000  kilowatts,  or 
nearly  double  the  total  electrical  power  available 
for  traction  purposes  in  France  at  the  present  day 
The  power  house  of  the  New  York  Edison  Company 
will  generate  about  55.000  kilowatts,  these  two  to- 
gether having  a  capacity  just  about  equal  to  that 
found  in  the  w-hole  of  France.  If  we  take  New  York 
city  as  a  unit,  the  total  power  now  available,  or 
shortly  so  to  be,  will  approximate  to  that  at  present 
found  in  the  empire  of  Germany.  It  is  only  fair 
to  remark,  however,  that  large  plants  are  under  con- 
struction on  the  other  side,  as  well  as  in  this  coun- 
try :  the  50,000-kilowatt  plant  in  London,  mentioned 
in  the  February  Sibley  Journal,  page  218.  is  a  nota- 
ble example-  These  individual  instances  are  brought 
forward,  not  so  much  to  show  what  is  being  done 
in  this  line  at  the  present  time,  as  to  indicate  the 
magnitude  which  single  plants  may  attain,  in  com- 
parison with  the  entire  output  of  some  of  the  most 
progressive  of  European  nations. 

Fig,  2  shows  the  capital  invested  in  the  produc- 
tion of  electrical  power;  it  also  shows  the  relation 
which  this  capital  bears  to  the  populations  of  the 
various  countries,   and  the  "intensity"  of  capitaliza- 

I.  From  the  Sibley  Jonmal  of  EDgineerinff.  The  diagrams 
are  based  on  tables  published  in  the  Eoeineerine  Magazine  and 
are  here  reprodnced  f  roni  the  American  Machinist. 


that  while,  per  1,000,000  people,  our  trolley  track 
is  far  ahead  of  that  of  any  other  country,  yet  the 
restricted  areas  of  Germany  and  Great  Britain, 
when  compared  with  their  dense  populations,  are 
sufficiently  small  to  cause  their  mileage  per  unit  of 
area  to  exceed  ours  by  a  very  considerable  amount. 
Our  enormous  extent  of  area  brings  this  figure  be- 
low what  other  conditions  would  indicate.  The  long 
reaches  of  the  Russian  empire  exert  a  similar  in- 
fluence on  the  mileage  per  square  mile  on  the  Eu- 
ropean continent.  Here,  again,  the  mileage  ratios 
for  the   world  at   large  have   no  significance. 

Fig.  5  enters  into  another  phase  of  the  subject,  and 
one  more  in  accordance  with  pure  engineering.  It 
shows  the  amount  of  power  available  for  traction 
for  every  mile  of  track  operated  by  electricity,  and 
for  every  car  so  operated.  The  extreme  density 
of  the  population  and  the  short  runs  made  in  Eng- 
land would  perhaps  account,  by  virtue  of  the  heavy 
traffic  incident  to  the  same,  for  the  great  superiority 
possessed  by  Great  Britain  in  power  output  per  niile 
of  track.  Germany  here  stands  lowest,  a  fact  which 
would  scarcely  have  been  anticipated.  As  to  the 
power  per  car  operated.  Germany  is  again  at  the 
bottom  of  the  list,  with  the  United  States  next. 
This  is  the  more  surprising  when  viewed  in  the  light 
of  the  now  well-recognized  fact  of  the  increased 
economy  resulting  from  the  operation  of  large  units, 
be  they  steam  engines,  or  trains,  or  ships,  or  even 
corporations.  Yet  these  two  nations  are.  perhaps, 
from  an  engineering  standpoint,  the  most  progres- 
sive on  the  face  of  the  globe. 

Fig.  6  deals  with  two  quantities :  The  total  avail- 
able electric  power  compared  with  population,  and 
the  number  of  trolley  cars  operated  per  million  peo- 
ple    Here,  as  twice  before,  the  figures  for  the  world 


at  large  may  be  ignored,  as  having  no  value.  The 
LInited  States  has  an  enormous  lead  in  both  par- 
ticulars. The  relatively  low  value  for  the  number 
of  motor  cars  per  unit  of  population  in  Great  Britain 
may  perhaps  aid  in  explaining  the  preponderance 
held  by  that  nation  in  tractive  power  per  car ;  the 
operation  of  heavy  trains  of  trailers  behind  each 
motor  car  is  there  common  practice. 

In  conclusion,  it  is  exceedingly  gratifying  to  be 
able  to  point  to  the  enormous  preponderance  of  the 
United  States  in  every  department  of  this,  a  great 
engineering  field  of  the  future.  We  have  69  per 
cent,  of  all  the  electrical  power  available  in  the 
world,  76  per  cent,  of  all  that  portion  of  it  available 
for  traction,  82  per  cent,  of  all  the  capital  invested 
in  the  production  of  electrical  power,  76%  per  cent, 
of  all  the  electric-railway  mileage,  and  83H  per  cent, 
of  all  the  trolley  cars. 


Chicago  Edison  Company's  Report. 

The  report  of  the  Chicago  Edison  Company  for 
the  fiscal  year  ended  March  31,  1902,  shows  a  pros- 
perous condition  of  the  company's  affairs.  There 
was  no  change  in  the  funded  debt  of  the  company 
during  the  year,  although  the  investment  in  plant 
increased  by  $1,400,000.  For  more  than  a  year  all 
capital  expenditures  have  been  financed  by  issues 
of  capital  stock.  The  company  has  no  floating  in- 
debtedness. Since  the  close  of  the  fiscal  year  $600,- 
000  capital  stock  (dated  May  1st)  has  been  issued 
at  par,  bringing  the  amount  outstanding  to  $7,590,- 
coo.  At  the  date  of  the  report  the  company  had 
invested  $12,400,000.  A  comparative  statement  fol- 
lows : 

Year  ended  March  31st;  1902.  iqoi. 

Gross  earnings  $2,806,609  S  2,5i7'2ig 

Expenses,  renewals,  ttc 1,720,820  i,6i4i26o 

Netearnings 81,085,789  $     902,959 

Bond  interest 300,983  279,792 

Balance  for  stock s     784,806  s     623167 

Dividends 515.982  477,688 

Surplus s     268,824  s     145,479 

Baiance  Sheet  March  31,  1902. 

ASSETS. 

1902.  rgoi. 

Plants,  real  eslate.  etc $12,766,540  $11  392  971 

Work  in  proeress   etc 405.494  241^542 

Accounts  rtceivable 358,997  563,984 

Cash 121,033  156,485 

$13,652,064  $12,354,982 

LIABILITIES. 

igo2.  igoi. 

Capital  s-ock $  6,899,900  $  6,000,000 

Funded  debt 5.508,000  5,508,000 

Accounls  payable 140,336  70,896 

Open  accounts 112,751  53,834 

Surplus... 431,077  250,252 

Depreciation  reserve 510,000  420,000 

Insurance  fund 60,000  52,000 

$13,652,064  $12,354,982 

Commonwealth   Electric  Company. 

The  report  of  the  Commonwealth  Electric  Com- 
pany for  the  year  ended  March  31,  1902,  shows  that 
the  company  increased  its  investment  during  the 
year  by  about  $700,000.  In  order  to  finance  capital 
expenditures  for  enlarged  power  stations,  additional 
mains,  etc.,  in  excess  of  the  amount  for  which  bonds 
are  issuable  under  the  mortgage,  the  company  has 
issued  $500,000  five  per  cent,  debentures,  dated  Feb- 
ruary I,  1902. 

The  company's  mortgage  provides  that  bonds,  in 
addition  to  the  original  $2,500,000,  may  be  issued 
to  cover  75  per  cent,  of  the  actual  cost  of  extensions, 
permanent  improvements,  etc.  Under  this  provision 
$1,000,000  of  the  bonds  has  been  issued,  $386,000 
having  been  issued  in  the  fiscal  year  just  closed.  In 
addition  to  the  $500,000  invested  above  the  amount 
for  which  bonds  have  been  issued  and  now  funded 
in  the  debenture  issue,  the  company  has  invested 
over  $250,000  of  its  surplus  earnings.  Of  the  bonds 
issued  by  the  old  companies  there  are  now  outstand- 
ing only  $4,000  of  Hyde  Park  Electric  fives,  which 
mature  December  ist  next  and  will  then  be  paid  off. 
The  company  has  no  floating  debt.  Earnings  for  the 
last  year  show  a  gain  of  $140,000  in  gross  and  $53,- 
000  in  net.  The  gross  earnings  are  now  practically 
double  what  they  were  the  first  year  of  the  com- 
pany's operations.  The  fiscal  statement  compares  as 
follows : 

Year  ended  March  31st:  1902.  igoi. 

Gross  income  from  current  and  sales $769,666        $629,047 

Operating  expenses,  repairs,  etc 497.903  410,176 

Net  income $271,763        $218,871 

Bond  interest 167,261         137,770 

Balance S 104, 502        $  81  loi 

Balance  Sheet    March  31ST. 

ASSETS. 

1902.  igoi. 

Plants,  real  estate  and  franchises $8,914, 5g8  $8,353,584 

Material  in  storeroom  and  unfinished  work 

notbllled 107,576  78.198 

Accounts  and  notes  receivable 108,637  129,926 

Cash 157.759  33,501 

Openaccounts 15.393  2,823 

Total  Sg,303,g63        $8,5g8,o32 

LIABILITIES. 

igo2.  igoi. 

Capital  stock $5,000,000  $5,000,000 

Bonds  and  debentures 4,000,000  3.114,000 

Accounts  and  notes  payable 40.237  324.806 

Undivided  profits 263,728  159,226 

Total $9,303,965        $8,598,032 
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The  St.  Louis  E.xposition  authorities  have  acted 
sensibly  in  asking  Congress  to  postpone  the  time 
of  holding  the  show  until  the  summer  of  1904. 
Undoulitedly  the  request  will  be  granted,  and  thus 
ample  time  will  be  given  for  preparation  at  home 
and  abroad.  Electrical  exhibitors  will  share  with 
others  in  the  benefits  of  the  delay  and  will  feel 
relieved,  rather  than  otherwise,  at  the  prospect  of  a 
year's     respite     in     the    exhibition     line. 


Ix  its  issue  of  March  I5lh  the  Western  Electrician 
referred  to  the  interesting  case  of  the  District  of 
Columbia  against  an  electric-vehicle  transportation 
company  in  Washington,  in  which  the  District  au- 
thorities contended  for  their  right  to  impose  a 
license  fee  on  the  electric  vehicles  (which  are  used 
to  carry  passengers  for  hire)  under  a  law  passed  in 
1871,  taxing  the  proprietors  of  "hacks,  cabs,  omni- 
buses, street  cars  and  other  vehicles  for  transporting 
passengers  for  hire."  The  defendant  justified  its 
refusal  to  pay  the  tax  on  the  ground,  among  others, 
that  the  electric  vehicles  do  not  coine  within  the 
classification  set  forth  in  the  law,  the  conveyance  of 
passengers  by  means  of  electric  vehicles  being  un- 
lieard  of  in  1871.  This  argument  was  overruled  by 
the  Police  Court,  but  has  nevertheless  been  upheld 
recently  by  the  Court  of  Appeals  for  the  District  of 
Columbia.  The  Appellate  Court  maintains  that  the 
term  "other  vehicles"  used  in  the  act  was  intended 
manifestly  to  embrace  only  such  other  vehicles  as 
were  in  use  at  the  time  of  the  passage  of  the  bill. 
It  was  not  intended  to  embrace  every  conceivable 
vehicle  that  might  thereafter  be  invented  and  brought 
into  use.  It  is  not  fair  to  assume,  says  the  court, 
that  if  these  electric  carriages  had  been  known  and 
in  use  at  the  time  the  license  act  was  passed  that 
the  rate  of  license  would  have  been  the  same  for 
their  use  as  the  rate  prescribed  for  "other  vehicles." 
Indeed,  in  the  opinion  of  the  court,  there  would 
have  been  strong  rea'^ons  for  a  less  rate  in  amount, 
as  they  cause  less  wear  and  breaking  of  the  streets 
and  produce  much  less  dirt  than  results  from  ve- 
hicles worked  by  horses.  The  court,  therefore,  re- 
verses the  police  authorities,  and  decides  in  favor 
of  the  electric-vehicle  transportation  cornpany.  The 
wisdom  of  the  learned  judges  is  not  to  be  questioned, 
of  course,  and  the  automobile  people  are  to  be  con- 
gratulated;  but  one  still  inay  wondei,  perhaps,  if 
a  technical,  rather  than  a  usual,  definition  of  the 
term  "other  vehicles"  has  not  been  given.  How- 
ever, the  company  has  expressed  itself  as  willing 
to  submit  to  any  reasonable  regulation,  which  is 
quite  proper,  as  the  automobile  people  should  not 
ask  for  special  privileges. 


Steam-turbine  plants  are  steadily  increasing  in 
number.  It  is  announced  that  the  Metropolitan  as 
well  as  the  District  railway  plant  in  London  will 
be  thus  equipped,  the  aggregate  capacity  of  the  two 
plants  being  30,000  kilowatts.  In  France  a  steam 
turbine  and  dynaino  group  which  possesses  some 
interesting  peculiarities  has  been  installed  in  the 
mines  of  Bruay.  It  consists  of  a  Rateau  .steam  tur- 
bine, whose  shaft,  turning  at  1,600  revolutions,  is 
coupled  direct  to  two  direct-current  dynamos,  work- 
ing at  240  volts,  which  give  100  kilowatts  each.  The 
turbine  is  built  up  of  seven  disks  of  three  feet  diam- 
eter, and  the  outside  length  is  four  feet.  The  most 
interesting  feature  of  the  group  is  that  it  works 
with  a  steam  pressure  which  is  lower  than  that  of 
the  atmosphere.  In  the  recent  tests  the  steam  ad- 
mission gauged  about  0.9  atmosphere,  and  under 
this  condition  as  much  as  310  electric  horsepower 
was  obtained,  with  a  consumption  of  41  pounds  of 
steam  per  horsepower-hour  (electric).  This  low 
pressure  is  due  to  the  special  use  for  which  the 
turbine  is  designed,  as  it  utilizes  the  exhaust  of  a 
mine  engine,  and  the  latter  cannot  be  provided  with 
a  condenser  on  account  of  its  interinittent  working 
and  reversals,  and  the  impossibility  of  using  a  suffi- 
cient expansion.  An  ingenious  device  has  been  de- 
signed by  Mr.  Rateau,  in  view  of  this  special  ap- 
plication. It  is  necessary  that,  in  spite  of  the  in- 
termittent working  of  the  engine,  the  supply  of 
steam  to  the  turbine  should  be  regular.  To  accom- 
plish this  the  exhaust  steam  of  the  engine  is  made 
to  pass  into  a  "thermic  regulator."  which  is  nothing 
more  than  an  old  boiler  tank  filled  with  several  tons 
of  scrap-iron.  In  traversing  this  apparatus  the 
steam  is  cooled,  say,  from  103  degrees  C.  to  98 
degrees,  but  at  the  same  time  it  heats  up  the  iron, 
and  the  heat  thus  stored  is  used  to  vaporize  the 
condensed  water  when  the  engine  ceases  to  work, 


If  the  stops  made  by  the  engine  are  not  too  long- 
one  or  two  minutes,  for  instance — it  is  possible  to 
obtain  in  this  way  a  regular  supply  of  steain  to 
the  turbine.  Besides,  the  latter  is  provided  with  an 
automatic  pressure-lowering  device  fed  by  the  en- 
gine boiler,  which,  in  case  of  a  prolonged  stop,  will 
furnish  steam  to  the  turbine  at  the  required  low 
pressure.  It  is  to  be  observed  that  in  this  special 
application  of  the  turbine  from  27s  to  300  horse- 
power is  obtained  by  utilizing  steam  which  would 
otherwise  be  lost.  The  question  naturally  follows 
whether  the  turbine  could  not  be  used  to  advantage 
in  connection  with  the  exhaust  steam  of  an  ordinary 
engine,  thus  suppressing  the  condenser.  It  might 
be  advantageous  to  use  in  the  engine  an  expansion 
which  does  not  exceed  atmospheric  pressure,  and 
then  send  the  steam  into  a  turbine  to  finish  the  ex- 
pansion. The  turbine  would  thus  replace  the  low- 
pressure  cylinder  of  a  compound  engine,  and  theory 
shows  that  the  efliciency  of  a  turbine,  while  less  than 
that  of  an  engine  for  high  pressures,  is  greater  than 
the  latter  for  low  pressures.  The  tests  recently 
made  by  Mr.  Picou  of  Paris  upon  this  generating 
set   seem  to  have  fully  confirmed  the  theory. 


Telephone  men  hardly  need  to  be  told  of  the  po- 
tential importance  of  the  Berliner  telephone  patent, 
which  is  alleged  by  the  Bell  people  to  cover  the 
variable-contact  carbon  transmitter.  This  patent,  as 
everybody  knows,  was  held  to  be  invalid  by  Judge 
Arthur  L.  Brown  of  the  United  States  Circuit  Court 
in  Boston,  in  a  decision  handed  down  on  Februarv 
27,  1901.  Judge  Brown's  decision  against  the  patent 
was  a  very  sweeping  one.  The  court  held  that  the 
patent  was  void  for  want  of  patentable  invention; 
that  Berliner  did  not,  before  June  4.  1877  ['lie  date 
of  the  application  for  the  patent,  which  was  not 
issued,  however,  until  November  17,  1891,  owing  to 
scandalous  delay  in  the  Patent  Office],  succeed  in 
transmitting  speech  ;  that  the  invention  described  in 
the  patent  is  radically  difl'erent  from  the  invention 
described  in  the  application ;  that  claims  i  and  2 
of  the  Berliner  patent  were  anticipated  by  Bell's 
patent  and  Bell's  liquid  transmitter;  that  the  patent 
discloses  nothing  patentable  as  an  art,  method  or 
mode  of  operation  :  that  "the  attempt  to  expand  Ber- 
liner's unsuccessful  experiments  and  caveat  first  into 
an  invention  and  next  into  a  broad  claim  for  an  art, 
method,  principle  or  process,  exhibits  a  rem.arkable 
degree  of  ingenuity,  but  is  not  convincing:"  that 
the  Berliner  patent,  or  Berliner's  caveat,  does  not 
contain  any  suggestion  of  the  thought  that  was  the 
basis  of  the  invention  of  the  carbon  transmitter; 
that  the  patent  was  for  10  years  asserted  unjustly 
against  the  public  right,  and.  finally,  that  "the  de- 
fendants  owe   nothing   to   Berliner." 

The  decision  fully  vindicated,  as  far  as  it  could 
vindicate,  the  assertion  of  the  telephone  opposition 
that  the  Berliner  patent  was  simply  a  bogy  in  the 
hands  of  the  Bell  people,  and  the  Independents  were 
naturally  jubilant.  However,  this  litigation,  which, 
in  many  respects,  surpasess  in  importance  any  pre- 
vious patent  suit,  has  not  yet  come  to  a  final  ad- 
judication in  a  court  of  last  resort,  although  pending 
for  nearly  seven  years.  The  Bell  company  appealed 
the  case  from  the  decision  of  Judge  Brown,  and  the 
arguments  on  that  appeal  have  just  been  heard  in 
the  United  States  Circuit  Court  of  Appeals  in  Bos- 
ton, as  set  forth  in  the  Western  Electrician  of  last 
Week  and  this  week.  Both  sides  were  represented 
by  able  counsel,  and  while  the  Independents  have 
the  advantage  of  the  decision  of  the  lower  court  in 
their  favor,  it  is  evident,  from  the  careful,  elaborate 
nature  of  the  appellant's  argument,  that  the  Bell 
people  think  that  they  have  a  fighting  chance  to  win 
a  reversal  of  Judge  Brown's  decision  by  the  ap- 
pellate court.  It  is  to  be  remembered  that  for  years 
the  Bell  company,  with  its  almost  unlimited  means, 
has  had  the  advantage  of  the  advice  of  the  leading 
patent  lawyers  of  the  country,  and  that  its  president 
is  himself  perhaps  the  most  eminent  patent  attorney 
in  the  United  States.  With  such  weapons  and  sol- 
diers, it  will  not  give  up  such  an  important  battle 
as  that  on  the  Berliner  patent  without  fighting  to 
'-I'  last  ditch.  However,  the  trenchant  reasoning 
of  Judge  Brown  seems  convincing  to  the  non-legal 
mind.  and.  of  course,  the  appeal  judges  will  not  over- 
turn his  conclusions, with  the  momentous  results  that 
might  follow,  unless  fully  satisfied  that  he  was 
wrong  on  the  vital  points  of  the  case.  Still,  it  will 
be  well  for  all  telephone  men  to  remember  that  the 
Berliner  suit  still  exists  and  is  worthy  of  some  at- 
tention. 
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Electrical  Situation  In  Boston. 

In  his  annual  report  for  1901  Mr.  William  Lott, 
commissioner  of  wires  for  the  citj'  of  Boston,  states 
that  during  the  year  igoi  poles  and  overhead  wires 
were  removed   from  a   street  length   of    10.433   feet. 

While  poles  arc  being  removed  from  certain  dis' 
tricts  of  the  city,  the  number-  of  poles  is  increasing, 
owing  to  the  extension  of  the  systems  requiring 
same  in  the  suburban  districts.  This  is  unavoid- 
able, until  the  underground  system  is  complete 
throughout  the  city,  or  some  other  means  devised. 
JMost  of  the  larger  poles  which  ha\-e  been  set  or 
removed  during  the  past  few  years  have  been  han- 
dled by  means  of  a  derrick,  mounted  on  a  platform 
wagon,  with  horses  for  motive  power.  This  method 
is  safer,  and  at  the  same  time  more  economical,  than 
the  old  way  of  handling  them  with  pike  poles.  All 
new  poles  are  required  to  be  stepped  before  arms 
and  wires  are  attached,  thus  avoiding  cutting  the 
poles  with  spurs.  High  and  low-potential  wires 
next  to  pole  are  required  to  be  not  less  than  30 
inches  apart,  to  enable  linemen  to  pass  without 
coming  in  contact  with  the  wires.  This  require- 
ment is  being  closely  followed  on  new  work,  and 
many  changes  are  made  in  old  work  to  conform 
to   same. 

In  the  streets  in  which  the  structure  of  the  Bos- 
ton Elevated  Railway  company  has  been  erected 
the  iron  poles  have  been  removed,  and  the  feeders 
and  trolley  wires  for  the  surface  cars  have  been 
attached  to  the   elevated   structure. 

A  pole  survey  has  been  made  to  determine  the 
number  of  poles  erected  in  the  city,  and  to  deter- 
mine the  exact  location  of  each  pole.  This  is  now 
complete,  and  the  total  number  of  poles  standing  in 
the  streets,  exclusive  of  the  iron  poles  of  the  Boston 
Elevated  Railway  company  used  for  the  support 
of  trolley  and  feeder  wires,  is  14,019.  The  locations 
of  these  poles  have  been  carefully  noted,  and  a 
record  of  same  kept  on  books  and  atlases  provided 
for  that  purpose :  removals,  changes,  renewals,  etc.. 
which  are  of  daily  occurrence,  a're  carefully  watched 
and  noted  on  books  and  atlases,  so  that  at  a  glance 
the  location,  owner  and  condition  of  the  poles  can 
be  determined. 

Underground  work  of  the  year  did  not  come 
quite  up  to  that  of  last  year  as  to  the  total  feet  of 
conduit,  duct,  etc.,  owing,  partially,  to  the  fact  that 
in  the  case  of  one  of  the  larger  companies  there 
is  a  falling  off  of  over  100,000  feet  of  duct  from 
that  laid  the  previous  year. 

The  Boston  Elevated  Railway  company  has  in- 
stalled conduits  leading  out  from  its  Charlestown 
power  station,  via  Hamblen,  Dorrance  and  Alford 
streets  and  Arlington  avenue,  which  will  enable  it 
to  remove  the  heavy  lines  of  feeders  and  returns 
in  these  streets  and  in  and  about  the  Sullivan 
Square  ternrinal  station. 

Mr.  Lott  calls  attention  to  this  system  of  con- 
duits, as  it  will  illustrate  the  lesson  which  experi- 
ence has  taught  of  the  need  and  desirability  of  sep- 
arating conduits  and  feeder  systems  into  smaller 
units  to  secure  greater  safety  and  reliability  in  the 
operation    of   the    company's    service. 

Outside  of  the  basement  of  the  station  are  con- 
structed three  distinct  manholes,  separated  from 
each  other  by  a  12-inch  brick  wall.  From  these 
manholes  three  distinct  conduits  lead  out,  being 
separated  from  each  other  by  a  concrete  wall  vary- 
ing from  three  to  12  inches  in  thickness.  The  con- 
duits are  carried  along  in  this  manner  through 
Hamblen  street  and  Arlington  avenue  to  Dorrance 
street,  each  one  having  its  separate  system  of  man- 
holes. One  conduit  carries  feeder  wires  furnishing 
power  for  the  Everett  and  Maiden  sections,  another 
supplies  power  for  the  Medford  and  Somerville  sec- 
tion's, and  the  third  carries  the  feeder  wires  for  the 
"L"  system.  At  the  junction  of  Arlington  avenue 
and  Dorrance  street  the  Everett  and  Maiden  conduit 
leads  off  alone,  while  the  other  two  conduits  pro- 
ceed as  separate  systems  through,  Dorrance  street 
to   Main   street. 

By  this  method  of  construction  the  feeder-wire 
systems  are  kept  separate  and  isolated  from  each 
other  from  the  switchboard  to  the  districts  into 
which  they  feed,  and,  if  trouble  or  'burnouts  occur 
on  one  system  of  feeders,  other  sections  will  not 
be  affected,  as  is  often  the  case  when  all  the  feeders 
are  carried  in  one  conduit. 

To  secure  greater  safety  for  the  large  feeders 
which  supply  the  "L"  system,  the  "L"  conduits  were 
constructed  of  extra  heavy  vitrified  clay  pipes, 
which,  when  laid  side  by  side,  give  a  wall  between 
the  two  ducts  of  over  two  inches  in  thickness. 
These  conduits,  which  were  constructed  voluntarily 


by  the  railway  company,  and  outside  the  prescribed 
district  for  1901,  include  76,091  feet  of  duct  and  32 
manholes. 

The  company  will  be  enabled  to  remove,  approxi- 
mately, 51,810  feet  of  overhead  wires  from  the 
streets. 

The  summary  of  the  work  of  all  the  companies, 
both  high  and  low-tension,  for  the  year,  is  as  fol- 
lows : 

131.325  feet  of  conduit  computed. 

822,436  feet  of  duct  laid. 

979.37t  feet  of  of  cable  drawn  into  the  ducts. 

824  service  connections  made. 

422  manholes  built. 
37  d  stribuliou  boxes  set. 


Electrical   and    Mechanical   Features  of 
the  Library  of  Congress. 

Among  the  many  interesting  things  contained  in 
the  annual  report  of  the  librarian  of  Congress  is 
a  statement  of  the  lighting  and  heating  features  of 
the  new  library  building,  prepared  by  Bernard  R. 
Green,  superintendent  of  the  building.  The  follow- 
ing interesting  facts  have  been  culled  from  this 
statement : 

The  building  is  470  feet  in  length  by  340  feet  in 
width,  covering  nearly  3%  acres  of  ground,  with 
four  inner  courts,  150  by  75  to  100  feet.  It  has 
32,600  square  feet,  or  nearly  eight  acres  of  floor 
space.  The  magnitude  of  the  building,  especially 
as  to  area  covered,  not  only  required  a  special  de- 
sign of  heating  apparatus,  but  indicated  a  need  of 
facilities  for  communication  between  all  parts  of  the 
building  and  the  transmission  of  books  between 
shelves  and  reading  room  superior  to  those  ever 
before  required  in  libraries.  Pneumatic  tubes,  tele- 
phones and  book  carriers  of  unique  design  were 
therefore  installed. 

Steam  for  all  warming  and  power  is  supplied  by 
16  60-horsepower  boilers,  in  two  batteries,  located 
under  the  parking,  near,  but  quite  outside,  the  build- 
ing at  the  east  front.  There  also  are  the  elevator 
and  house  pumps  and  the  coal  vaults  of  3,000  tons' 
capacity.  About  one-half  of  the  boilers  are  under 
steam  at  one  time,  operating  the  main  electric- 
lighting  engines  froin  dusk  until  10  o'clock  p.  m. 
every  week  day,  excepting  holidays,  and  the  elevator 
and  the  book-carrying  machinery,  ventilating  fans 
and  the  pneumatic-tube  apparatus  all  day  and  even- 
ing of  the  same  days,  and  for  lighting  the  grounds 
every  night  the  year  round.  The  amount  of  coal 
annually  consumed  is  about  3,400  tons.  Probably 
two-thirds  of  the  warming  of  the  building  during 
cold  weather  is  obtained  incidentally  without  extra 
cost  from  the  exhaust  steam  of  the  engines  and 
pumps.  The  heating  apparatus  is  located  almost 
entirely  in  the  cellar,  and  is  on  the  so-called  indirect 
systein,  which  combines  the  warming  with  the  ven- 
tilation of  the  building.  Fresh  air,  taken  directly 
from  the  outside,  is  heated  by  warm-water  coils  in 
separate  stacks,  distributed  throughout  the  cellar, 
and  carried  in  closed  ducts  and  flues  direct  to  the 
respective  rooms.  The  water  coils  are  arranged  in 
six  separate  divisions,  each  with  its  system  of  cir- 
culating pipes  and  a  pair  of  heaters,  or  "hot-water 
stoves,"  wherein  the  water  is  heated  by  low-pressure 
steam  from  the  engine  exhausts  or  direct  from  the 
boilers,  as  conditions  may  require.  Warming  and 
ventilating  are  thus  accomplished  by  steam  through 
the  medium  of  circulating  warm  water.  It  is  prob- 
ably the  largest  existing  apparatus  operated  on  this 
unusual  plan,  found  to  be  the  most  economical  for 
the  extensive  area  covered  by  the  building.  The 
ventilation  is  mainly  natural,  by  means  of  direct 
flues  from  the  rooms  to  the  roof.  A  few  electric 
blowers  are  used-  for  the  main  reading  room  and 
•<  stacks  in  summer  and  on  certain  days  in 
spring  and  fall. 

For  day  lighting  the  building  contains  some  2,200 
windows  and  extensive  skylights.  For  night  serv- 
ice there  are  7,624  incandescent  electric  lamps  of 
various  sizes,  equivalent  to  9,863  of  the  ordinary 
i6-candlepower.  Of  these  the  equivalent  of  about 
4,9C0  of  i6-candlepower  is  in  use  nightly  until  10 
o'clock,  while  the  library  is  open  to  the  public.  The 
grounds  are  lighted  all  night  by  184  lamps.  The 
electric  generating  plant,  located  in  the  cellar,  con- 
sists of  three  lOO-kilowatt  and  one  25-kilowatt  dy- 
namo, driven  by  steam  engines  of  about  400  horse- 
power. 

The  public  passenger  elevators  are  located  in 
the  main  stair  hall,  one  large  elevator  for  both 
passengers  and  freight  near  the  rear  entrance,  one 
in  each  of  the  three  book  stacks,  one  in  the  reading 
room  Ijasement,  one  in  the  rear  area,  and  one  in  the 
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Compaoits. 


Boston  Elevated  Railway  Company 

*Edison  Electric  Illuminating  Company 

Charlestown  (!^as  and  Electric   Light  Company 

Brookliue  Gas  Light  Company 

Church  Green  Electric  Light  and  Power  Company. 

tisolated  plants 

Block  Plaot  Company 

Sudbury  Building 

Steam  and   Power  Company 

Hecht  Boilding  plant 


Totals.. 


Total 
Rated 
Horse- 
power  ol 
Boilers. 


26.770 

15.654 

625 

1,800 

770 

60,404 

273 

200 

150 

300 


10(1.946 


Tolal 
Rated 
Horse- 
power of 
Engines. 


48,500 

29,000 

790 

3,100 

685 

37.232 

417 

200 

125 

200 


120,249 


Cacacity 
in  Incan- 
descent 
Lamps. 


51,775 

420,635 

l6,0(» 

30,coo 

7.250 

203,419 

4  900 

800 

'2,600 

2,400 


739-779 


Capacity 
in  Arc 
Lamps. 


318 

8,z88 
6S0 
600 
68 

'3,582 


19 
260 
240 


Number 

of 
Mo  or?. 


4,602 

3,859 
36 
35 


Hf  rse- 
pnwtr  ol 
Motors. 


118.040 

18,159 

2»7 

285 
724 
7,685 
63 
87 

100 


=45.565 


Number 
of 

Sta  ionF. 


boiler  room,  all  operated  in  one  hydraulic  system 
by  a  single  pump.  The  building  is  provided  with 
a  local-telephone  exchange  connected  with  the  cap- 
itol  and  city  exchanges,  by  which  communication 
with  the  library  may  be  had  at  all  times,  not  only 
from  all  parts  of  the  capitol,  but  froiai  any  telephone 
of   the    public    exchange. 

The  book  -carriers  consist  of  a  pair  of  parallel 
endless-sprocket  chains,  26V2  inches  apart,  driven 
throughout  the  day,  without  stop,  by  a  small  electric 
motor,  at  a  speed  of  100  feet  per  minute. 

Not  the  least  of  the  useful  appliances  of  the  library 
is  an  electric  automobile,  the  purchase  of  which, 
at  a  cost  of  $2,000,  has  enabled  the  library  to  make 
a  delivery  twice  daily  at  any  point  within  the  ordi- 
nary limits.  The  vehicle  is  indeed,  as  are  the  at- 
tendants having  charge  of  this  -work,  severely  taxed. 

A.  'F.    T. 


Municipal   Ownership   Opposed  in  Eng- 
land. 

An  organization  known  as  the  Industrial  Freedom 
League  has  been  inaugurated  in  London  under 
rather  influential  auspices.  The  object  of  the  league 
is  to  oppose  the  growing  popularity  of  municipal 
ownership  in  the  United  Kingdom.  At  the  last 
meeting  of  the  organization,  held  a  few  days  ago, 
some  stirring  speeches  were  made.  Prominent 
among  the  speakers  were  Alexander  Henderson, 
M.  P.,  chairman  of  the  Great  Central  Railway  Coni- 
pany;  Lord  Avebury,  Lord  Claude  Hamilton,  chair- 
man of  the  Great  Eastern  Railway  Company;  Sir 
Charles  Rivers  Wilson,  Sir  John  Rolleston,  M.  P. ; 
Vicary  Gibbs,  M.  P.,  and  Robert  P.  Porter  of  the 
United  States,  formerly  special  commissioner  to 
Cuba  and   Porto   Rico. 

Mr.  Henderson,  in  the  course  of  his  speech,  stated 
that  the  municipal  indebtedness  of  the  United  King- 
dom amounts  to  $1,703,220,000,  and  that  although 
the  ratable  value  of  a  town  is  usually  considered 
the  basis  on  which  a  debt  may  be  incurred,  the 
ratable  value  of  the  country  has  increased  only  30 
per  cent,  in  25  years,  while  the  local  debt  has  been 
trebled. 

Lord  Avebury  declared  that  tax-aided  competition 
was  driving  British  capital  to  China,  South  America, 
the  United  States  and  Canada,  thus  sapping  the 
foundations  of  domestic  business.  He  asserted  that 
the  national  government  had  lost  $38,932,000  within 
a  few  years  on  its  telegraph  lines  and  was  going 
to  lose  more.  Robert  P.  Porter  said  that  the  favor- 
able view  entertained  by  Americans  of  municipal 
ownership  was  largely  due  to  glowing  accounts  re- 
ceived of  the  alleged  success  of  such  management 
in  the  United  Kingdom.  He  hoped  that  future  de- 
velopments would  reverse  the  current  of  American 
opinion. 


Prof.  Dolbear  on  Space  Telegraphy. 

Professor  A.  L.  Dolbear  of  Tufts  College  gave 
an  interesting  talk  on  "Wireless  Telegraphy"  at  the 
last  meeting  of  the  New  England  Street  Railway 
Club,  held  at  Wesleyan  Hall  in  Boston.  He  described 
his  original  experiments  on  a  static  telephone.  He 
said  that  while  he  was  conducting  these  he  dis- 
covered that  waves  could  be  transmitted  through 
the  ether  without  the  means  of  a  wire  and  he  secured 
a  patent  on  this  discovery.  Through  events  con- 
nected with  the  Bell  Telephone  Company's  suits  and 
the  failure  of  the  original  telephone  company,  those 
who  held  this  patent  by  assignment,  were  never  able 
to  push  the  development  of  the  invention.  He  said 
that  the  apparatus  used  by  Marconi  was  almost 
identical  with  the  one  that  he  invented,  and  he  ex- 
pressed doubts  as  to  the  commercial  value  of  wire- 
less telegraphy  on  land,  owing -to  the  disturbance  of 
the  waves;  but  he  said  that  it  was  possible  to  trans- 
mit signals   for  great  distances  over  water. 


General    Electric   Capital   Stock    In- 
creased. 

The  stockholders  of  the  General  Electric  Company 
held  a  special  meeting  in  Schenectady,  N.  Y.,  on 
May  5th  and  voted  to  increase  the  capital  stock 
$19,757,800,  or  up  to  $45,000,000.  On  August  17th, 
1898,  the  stockholders  were  forced  to  submit  to 
a  heavy  reduction,  the  common  stock  being  reduced 
from  $32,161,000  to  $18,276,000,  and  the  preferred 
$2,551,200.  In  July,  19CO,  the  common  stock  was 
increased  to  $24,784,000  for  the  purpose  of  retiring 
$5,298,000  in  debentures,  and  the  $2,551,000  preferred 
stock,  all  of  which,  except  a  nominal  amount,  was 
called  in.  The  issue  just  voted  will  be  distributed 
so  that  each  stockholder  will  receive  66  2-3  per  cent, 
of  his  present  holdings.  There  are  now  450,000 
shares  of  a  par  value  of  $100  each. 


*rhe  figures 'hown  for  tbe  Kd'son  Electric  Illu'ainating  Comp-iiy  represent   the   capacity  of  Che  corn-any.   the  Boston   Electric 
Light  Compaoy  a^d  the  Subarban  Lieht  and  PoA'er  Company,  which  companies  have  been  consolidated  during  the  year. 
tThe  capacity  of  generators  for  isolated  plants  in  kilowatts  is  19,454- 


Armours  Buy  Holmes  Stock  in  Kansas 
City. 
Bernard  Corrigan,  a  Kansas  City  capitalist  and 
railway  contractor,  has  been  selected  as  president 
of  the  Metropolitan  Street  Railway  Company,  which 
controls  all  the  street-railway  lines  in  Kansas  City, 
and  the  Kansas  City  Electric  Lighting  Company. 
It  is  stated  in  connection  with  the  announcement 
of  Mr.  Corrigan's  selection  that  the  stock  In  the 
companies  mentioned  which  was  held  by  W.  TI. 
and  C.  F.  Holmes  has  been  acquired  by  the  Armour 
interests.  The  companies,  which  are  owned  by  the 
same  interests,  are  to  be  consolidated,  and  Mr.  Cor- 
rigan   will    assume    the    joint    managemenl. 
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DEVELOPMENT    OF    THE    TELEPHONE    FIELD. 


The  Berliner  Appeal. 

Boston,  May  2.— The  suit  of  the  American  Bell 
Telephone  Company  against  the  National  Telephone 
Company  et  al.,  involving  the  validify  of  the  Ber- 
liner patents,  which  was  argued  for  seven  days,  be- 
ginning April  22d,  before  the  United  States  Circuit 
Court  of  Appeals,  in  this  city,  has  been  taken  under 
advisement  by  Judges  Colt,  Putnam  and  Aldrich, 
who  listened  to  llie  arguments  of  the  attorneys  on 
both  sides. 

Argument  for  the  Beri-iner  Pate.nt. 

The  arguments  presented  were  very  voluminous, 
as  might  be  expected  in  a  case  of  so  much  im- 
portance. Ihc  brief  of  the  Bell  company  (com- 
plainant and  appellant),  prepared  by  iTcdenc  H. 
Belts  and  \V.  K.  Richardson,  makes  a  handsomely 
printed  and  clearly  illustrated  book  of  396  pages.  It 
opens  with  this  statement  of  the  case:  "Ihis  suit 
was  brougiit  by  bill  in  equity  alleging  mfringement 
of  letters  patent  of  the  United  States,  No.  463,509. 
dated  November  17,  1891,  and  issued  to  the  com- 
plainant as  assignee  of  Emile  Berliner.  Ihe  tirst 
and  second  claims  only  have  been  put  in  issue.  1  he 
defendants  are  a  corporation,  manufacturing  and 
selling  microphones,  and  its  officers.  *  ,  "  ,  . 
Another  suit  upon  the  same  patent  was  brought 
against  the  Century  Telephone  Company  and  its 
officers,  and  was  argued  and  decided  in  the  Circuit 
Court  at  the  same  time  as  the  case  at  bar.  But 
as  that  company  has  gone  out  of  existence,  no  ap- 
peal has  been  taken  in  that  case.  *  *  *  ,■ 
the  Circuit  Court  a  final  decree  was  entered  dis- 
missing the  bill.  The  court  filed  an  elaborate  opin- 
ion finding  for  the  defendants  in  both  cases  not  only 
upon  every  issue  of  fact  or  law  raised  by  the  differ- 
ent counsel  for  the  defendants,  but  also  upon  some 
grounds  which  had  not  been  urged  on  behalf  of  the 
defendants.  From  this  decree  the  present  appeal  is 
taken."  „  ,, 

In  their  introduction  counsel  for  the  Bell  com- 
pany make  this  statement:  "We  call  the  attention 
of  this  court  to  the  fact  that  the  opposition  to  the 
Berliner  patent,  in  both  suits,  was  ably  represented 
by  eminent  experts  and  counsel.  It  may  be  sately 
asserted  that  every  plausible  argument  against  the 
Berliner  patent  has  been  fully  presented  by  these 
gentlemen;  and  failures  on  their  part  to  contradict 
material  statements  of  complainant's  witnesses- 
much  more,  admissions  of  the  truth  of  such  state- 
ments—may be  regarded  as  conclusive  of  the  sub- 
ject  involved.  ,  ,  ,   ,  „ 

"The  preceding  paragraph  would  be  superlluous, 
except  for  the  opinion  of  the  Circuit  Court,  which 
went  much  further  in  many  particulars  than  the  dis- 
tinguished experts  who  attacked  the  Berliner  patent. 

I  In  a  footnote  this  statement  is  made:  "it  was 
natural  that  this  case  should  be  strenuously  de- 
fended, for  it  appears  that  the  defendant,  the  Na- 
tional Telephone  Manufacturing  Company,  belongs 
to  a  combination  of  'independent  telephone  manu- 
facturers,' organized  'to  oppose  the  Bell  ielephone 
interests,'  and  controlling  many  mdlions  of  capital 
(,N.  R.,  pp.  56.  57,  59,  66,  e?')."] 

The  argument  is  divided  into  seven  sections  and 
is  admirably  arranged  and  presented.  Ihe  intro- 
ductory statements  of  live  of  the  sections  are  given : 

"Bell's  liquid  transmitter  was  not  intended  nor 
adapted  to  vary  the  pressure  between  electrodes,  and 
does  not  so  operate.  It  is  not  %vithin  Berliner  s 
claims,  and  is   not  a  microphone." 

"Edison  never  advanced  a  claim  for  the  micro- 
phone His  early  experimental  instruments  were 
discarded  by  him,  and  were  not  adapted  to  act  as 
microphones.  He  had  no  conception  of  the  micro- 
phonic operation  until  long  after  Berliner  s  caveat. 

"Berliner's  claims  define  accurately  that  to  which 
Berliner  was  justly  entitled  in  view  of  Bell,  Edi- 
son, and  the  prior  art  generally,  and  cover  the 
microphonic  method  and  apparatus." 

"This  [the  attack  on  Berliner's  application]  is  a 
technical  defense,  not  affecting  Berliner's  right  to 
his  patent.  He  amended  his  application  by  erasing 
a  blunder  of  his  solicitor's,  and  it  is  argued  that  he 
should  have  filed  a  new  application ;  but  the  Patent 
Office  repeatedly   approved  his  procedure. 

"The  transmitter  and  receiver  are  two  inventions ; 
and  Berliner  had  a  right  to  two  patents  on  these 
inventions,  such  as  were  issued  to  him. 

The  conclusion  of  this  able  argument  (of  which 
only  the  most  cursory  idea  is  here  given)  is  as  fol- 
lows: "VVe  have  now  discussed  all  the  defenses 
which  have  been  urged  against  the  Berliner  patent 
in  suit.  We  have  shown  that  the  microphone  was, 
and  has  been  universally  recognized  as  being,  a  very 
great  invention  ;  that  Berliner's  claims  exactly  cover 
that  invention;  and  that  Berliner  had  a  right  to 
those  claims  as  the  original  and  first  inventor  of  the 
microphone,  since  neither  the  Bell  liquid  transmitter 
nor  Edison's  abandoned  experiments  before  the  date 
cf  Berliner's  caveat  clearly  describing  the  micro- 
phone in  any  way  anticipate  Berliner's  invention. 
We  have  pointed  out  that  Berliner's  two  claims  in 
issue  are  without  doubt  infringed  by  defendant's 
transmitters.  We  have  demonstrated  that  the  court 
is  not  constrained  by  either  of  the  technical  defenses 
advanced  to  declare  that  Berliner  forfeited  his  right 
to  a  patent  for  his  great  invention  :  for  the  Patent 
Office  repeatedly  approved  Berliner's  procedure  m 
correcting  the  blunders  of  the  solicitor's  clerk  who 


drew  his  application ;  and  it  is  too  clear  for  dispute 
that  he  had  a  right  to  separate  patents  for  his  re- 
ceiver and  for  his  transmitter. 

"Without  attempting  further  to  summarize  our 
arguments,  we  submit  that  claims  i  and  2  are  valid 
and  infringed,  and  that  the  decree  of  the  lower 
court  should  be  reversed,  with  costs  to  the  com- 
plainant; and  a  decree  entered  on  claims  I  and  2 
in  the  usual  form." 

Argujiknt  against  the  Berliner  P.stent. 

For  the  defendants  and  appellees  Edward  P.  Pay- 
son  (counsel  for  Arthur  T.  Boardman)  filed  an 
elaborate  and  carefully  prepared  brief.  He  thus 
states  the  "gist  and  scope  of  the  controversy :" 

"The  purpose  of  the  bill  was  to  continue  com- 
plainants' monopoly  of  the  commercial  carbon  trans- 
mitter, which  carries  the  monopoly  of  telephony. 
Their  testimony  attempted  to  show  that  Berliner 
was  the  first  inventor  of  a  new  method  and  ap- 
paratus in  telephony,  wherebv  pressure  of  sound- 
waves upon  the  diaphragm  varies  the  contact  and 
pressure  between  electrodes  in  constant  contact,  and 
thereby  varies  accordingly  the  amount  of  current 
passing  to  the  receiver.  In  their  prima  facie  case 
they  did  not  particularize  the  resistance  or  the  e-xact 
place  in  the  circuit  where  it  varies;  on  rebuttal, 
they  urged  that  the  invention  of  the  patent  is  con- 
fined to  varying  what  they  term  'transition'  re- 
sistance between  the  electrodes  at  their  contact  sur- 
faces. 

"Thus,  the  three  alleged  novelties  of  their  case 
are  constant  contact,  variable  pressure  and  transi- 
tion  resistance.     (R.   348.) 

".And  these  novelties  complainants  relied  upon  in 
argument  below. 

"The  effect  of  the  answer  was  to  deny  said  nov- 
elties, and  the  adequacy  of  the  patent  in  suit  to  sus- 
tain the   desired   monopoly. 

"In  accordance  therewith,  defendants  took  testi- 
mony to  prove : 

"(i)  That  Berliner's  two  claims  as  worded  were 
anticipated  in   Bell's  variable-resistance  transmitter ; 

"(2)  That  no  valid  application  was  ever  made 
by  Berliner  for  the  invention  alleged  to  be  cov- 
eted by  said  claims; 

"(3)  That  Edison  was  the  prior  inventor  not  only 
of  using  Reis'  devices  with  Bell's  current,  but  of 
the  invention  and  of  the  carbon  transmitters  sought 
to  be  covered  by  said   claims; 

"(4)  That,  in  view  of  Bell's  prior  inventions  and 
of  Edison's  carbon-transmitter  inventions — even  if 
the  latter  were  later  than  Berliner's  production  ot 
his  metal  transmitter — said  claims  are  void  for  ex- 
cessive breadth  and  cannot  legally  cover  the  carbon 
transmitters  of  Edison  or  of  the  defendants; 

"(5)  That  the  patent  in  suit  is  invalid  as  a 
'double'  patent  for  the  invention  patented  to  Ber- 
liner in  1880; 

"(6)  That  if  certain  foreign  letters  patent  to  Ber- 
liner were  'primary'  patents  in  their  respective  coun- 
tries— as  they  must  have  been  unless  Edison's  for- 
eign patents  were  for  the  same  broad  invention-- 
the  patent  in  suit  expired  with  such  foreign  patents." 

These  six  defenses  are  set  out  at  length  by  iMr. 
Payson,   who  then  draws  these   conclusions: 

"First — That,  not  regarding  Edison,  but  in  view 
of  the  state  of  the  art,  Mr.  Berliner's  invention  was 
limited  to  the  structure  depicted  and  described  in 
the  patent  in  suit  and  known  equivalents  of  his 
metal  contacts. 

"Second — That  the  Bell  variable-resistance  trans- 
mitter, especially  the  form  using  mercury,  did  dis- 
close the  idea  of  and  mechanism  for  varying  the 
external  resistance  by  varying  the  intimacy  and 
area  of  contact  between  two  contiguous  surfaces  in 
the  circuit  by  means  of  the  pressure  furnished  by  a 
diaphragm  when  spoken  to. 

"Third — That  Berliner  did  not  invent  or  legally 
apply  for  the  claims  in  suit.  If  he  did,  there  is 
no  difference  in  the  kind  of  electrical  operation  in 
the  iSell  mercury,  the  Berliner,  and  the  Edison 
variable-resistance  transmitters;  or  even  in  the  way 
in  which  these  several  forms  perform  the  same 
function  of  altering  the  path  for  the  current ;  or  if 
any  difference,  it  is  purely  in  degree  and  not  cog- 
nizable  under  the  patent  law. 

"Fourth— That  the  only  transmitter  invented  by 
Mr.  Berliner  must  be  regarded  as  a  substantially 
useless  invention  for  any  practicable  or  commercial 
use;  that  it  never  affected  the  art  in  any  way;  and 
that  there  is  no  evidence  that,  if  carbon  had  not 
been  discovered  by  Mr.  Edison,  the  Berliner  metal 
transmitter  would  ever  have  taken  the  place  of  the 
magneto  transmitter.  No  construction  of  Mr.  Ber- 
liner's patent  can  be  based  upon  any  assumed  possi- 
bility of  what  use  might  be  made  of  metals  by  aid 
of  further  study  and   invention. 

"Fifth — That  Mr.  Berliner's  invention  of  constant 
contact  and  variable  pressure,  if  ever  made  by  him 
and  not  derived  from  a  knowledge  of  Edison's  ap- 
paratus published  in  the  Journal  of  the  Telegraph 
and  Philadelphia  Press,  was  not  made  before  Au- 
gust, 1877;  and  that  no  evidence  in  this  record 
shows  that  he  recognized  'transition'  resistance  be- 
fore October,  1877. 

"Sixth— That  Mr.  Edison  was  in  point  of  time 
clearly  a  prior  inventor  of  constant  contact,  variable 
pressure,  and  transition  resistance  as  presented  by 
complainants    in    construing  the    Berliner   patent    in 


suit ;  that  he  was  the  undoubted  discoverer  of  the 
commercial  availability  of  a  carbon  electrode  when 
placed  in  contact  with  either  a  corresponding  carbon 
electrode  or  a  hard  metal  electrode;  and  that  com- 
mercial telephony  is  indebted  to  him  for  the  trans- 
mitters now  universally  used. 

"Seventh — That  Edison's  metallic  contacts  antici- 
pated everything  accomplished  by  Berliner;  that  his 
multiple  contacts  carried  metallic  transmitters  be- 
yond anything  ever  reached  by  Berliner;  that  his 
carbon  transmitters  must  date  from  previous  to  Jan- 
uary 20,  1S77,  when  he  made  apparatus  5-1 1;  that 
his  February  apparatus,  8-1 1,  although  chiefly  em- 
ploying variation  in  area,  also  employed  variation 
of  the  intimacy  of  contact  and  of  transition  re- 
sistance; that  his  instrument  42-11  of  April  1st  was 
evidently  wiiat  complainants  mean  by  a  'micro- 
phone;' that  it  was  not  'intended'  to  operate  by  the 
diaphragm  physically  compressino-  the  hard-pressed 
plumbago  cylinder,  but  that  its  several  contacts  were 
for  the  purpose  of  more  easily  varying  the  slight 
pressure  of  the  diaphragm  and  so  the  resistance, 
and  of  furnishing  more  than  two  visible  surfaces 
between  which  this  action  might  go  on ;  and  that 
it  is  clearly  shown  to  have  been  a  successful  speech 
transmitter,  differing  from  the  latter  form,  loo-ii 
of  May,  and  the  application  of  July  20,  iSyy,  only 
in  the  number  and  arrangement  of  the  carbon  elec- 
trodes. 

"Eighth — That  even  if  Mr.  Edison's  invention  of 
the  availability  of  carbon  was  later  than  Mr.  Ber- 
liner's production  of  the  apparatus  sho.wn  in  his 
patent,  and  later  than  his  attempt  to  keep  metal 
electrodes  in  constant  contact,  yet,  in  view  of  the 
art  as  it  preceded  Mr.  Berliner,  and  in  view  of  the 
fact  that  the  carbon  part  of  the  variable-pressure 
transmitter  was  in  no  way  implicit  in  such  work  by 
Mr.  Berliner,  but  was  produced  by  Mr.  Edison,  the 
Berliner  patent  in  suit  must  be  given  a  narrow 
scope,  so  limited  as  not  to  include  either  form  of 
the  defendants'  transmitters.  It  is  submitted  that 
this  view,  presented  under  the  Fourth  Defense,  is 
in  every  respect  a  conservative  view  in  the  prem- 
ises ;  that  it  leaves  to  Mr.  Berliner  the  very  utmost 
that  can  reasonably  be  claimed  for  him ;  that  it 
concedes  to  Mr.  Edison  only  that  of  which  he  was 
evidently  the  discoverer  and  inventor;  and  that  it 
is  in  harmony  with  the  general  view  of  inventions 
which  has  been  taken  by  the  United  States  Supreme 
and  Circuit  Courts. 

"Ninth — That  whatever  invention  Mr.  Berliner 
may  be  held  to  have  made,  it  was  all,  whether  of 
method  or  of  apparatus,  covered  by  his  1880  patent 
No.   233,969. 

"Tenth — That  in  the  remote  contingency  of  com- 
plainants' views  of  the  difference  between  varying 
'density'  and  'transition'  resistance  being  adopted 
by  the  court,  the  Russian,  British,  French,  and 
Canadian  letters  patent  to  Berliner  must  be  held 
to  patent  the  invention  of  the  letters  patent  in  suit, 
and  that  their  expiration  has  terminated  that  patent." 

Mr.  Payson  concludes  by  pointing  out  the  "in- 
sufficiency and  fallacies  of  complainants'  case,"  and 
his  last  words  are  these :  "In  the  opinion  of  the 
court  below  these  fallacies  are  detected ;  the  facts 
in  their  true  relations  clearly  exhibited;  and  the 
pertinent  law  forcibly  applied.  The  decree  of  the 
Circuit  Court,  based  upon  that  opinion,  should  be 
affirmed."  B. 

Commenting  on  the  case,  a  prominent  lawyer  who 
attended  the  hearing  in  Boston  said  recently  that 
the  argument  was,  in  many  respects,  one  of  the 
most  remarkable  in  his  experience  at  the  bar.  One 
noteworthy  feature  was  the  intense  interest  which 
the  case  aroused  on  the  bench.  Judges  Colt,  Putnam 
and  Aldrich  paying  the  strictest  attention  to  the 
points  raised  by  the  counsel.  It  has  been  remarked 
that  the  time  granted  (seven  days)  for  the  arguing 
of  the  appeal  was  unusual  for  its  length,  but  it  was 
no  more  than  adequate,  for  the  reason  that  more 
than  half  the  allotted  time  was  taken  up  by  the 
judges  themselves  in  asking  questions  and  in  ex- 
plaining points  to  their  own  satisfaction.  Although 
it  is  possible  that  a  decision  may  be  reached  before 
the  end  of  June,  it  is  not  probable  that  the  decision 
will  be  handed  down  until  after  the  summer  vaca- 
tion. 


Bell  Output  for  April. 

The  American  Telephone  and  Telegraph  Com- 
pany made  a  good  record  in  the  month  that  ended 
April  20th,  adding  70,655  instruments  net  to  the 
total  in  licensees'  hands  under  rental.  This  was 
16,945  more  than  the  March  gain,  and  the  gross 
output  (108,242)  is  the  largest  gross  in  the  history 
of  the  telephone  for  any  given  month.  Comparisons 
follow : 

April :  1902.  1901.  1900.  1899. 

Gross  output 108,242         72,396         53.190         61,481 

Returned 37,58?         33,177         20,077         13,079 

Netoutput 70,655  39,219  33,113  48,402 

December  21st  to  April  20th: 

Grossoutput 387.795  288,505  236,193  224,325 

Returned 152,085  122,604  83,121  54,804 

Netoutput 235,710       165,901        153,072       169,521 

Outstandiug  April  20th 2,761,720    2,118,717    1,733,577    1,294,767 


May  10,  1902 

Pupin  Load  Coils  in  Use    Between  Chi- 
cago and  New  York. 

Few  people,  perhaps,  realize  that  the  retardation 
or  load  coils,  invented  by  Professor  M.  I.  Pupin,  for 
use  in  long-distance  telephonic  transmission,  have 
been  put  to  practical  use  on  a  line  nearly  1,000  miles 
in  length.  It  will  be  remembered  that  Professor 
Pupin  sold  his  patents  covering  this  invention  to 
the  American  Telephone  and  Telegraph  Company 
in  January,  1901.  At  that  time  the  system,  which 
consists  principally  in  placing  impedance  coils  of 
specially  designed  winding  at  equal  distances  along 
a  telephone  line,  had  been  tried  experimentally  on 
a  line  extending  from  New  York  through  New 
Bedford,  Conn.,  and  Albany,  N.  Y.,  to  Pittsburg. 
Within  the  last  few  months  three  long-distance 
lines  of  the  American  company  between  Chicago  and 
New  York  have  been  fitted  with  the  Pupin  load  coils, 
as  they  are  called,  and  as  a  result  it  is  stated  that 
the  loudness  of  transmission  has  been  increased  about 
100  per  cent.  These  lines  consist  of  No.  8  Bir- 
mingham gauge  hard-draw-n  copper  wire  (nearly 
equivalent  to  a  No.  6  B.  &  S.  gauge),  and  the  load 
coils  have  been  connected  in  circuit  every  2^  miles. 
As  the  distance  is  about  900  miles,  this  means  the 
installation  of  360  coils  on  each  line.  On  two  of 
the  Chicago-New  York  circuits  the  coils  are  in- 
stalled in  wooden  cases  and  on  the  other  line  in 
iron  cases.  The  cases  are  mounted  on  the  poles 
near  the  cross-arms,  much  as  a  transformer  would 
be  suspended  on  an  electric-lighting  pole.  At  each 
pole  the  wire  is  dead-ended  on  transposition  insu- 
lators, and  the  apparatus,  which  is  embedded  in  the 
case  in  pitch,  is  connected  in  series  with  the  line. 
The  use  of  the  two  styles  of  cases  was  to  ascertain 
the  one  best  suited  for  the  service,  and  while  the 
wooden  box  has  better  insulating  qualities,  it  is 
thought  the  iron  case  will  come  into  more  common 
use  on  account  of  its  reliability  and  freedom  from 
injury-  from  the  elements  or  from  lawless  marks- 
men. 

A  long-distance  circuit  between  Chicago  and  Phil- 
adelphia is  now  being  equipped  wdth  the  load  coils 
and  will  be  tested  shortly.  This  line  is  of  No.  12 
N.  B.  S.  gauge  copper  wire,  which  is  nearly  equiva- 
lent to  a  No.  10  B.  &  S.  gauge.  The  results  ob- 
tained with  this  smaller  wire  will  be  watched  with 
interest  by  telephone  men.  A  line  between  New 
York  and  Philadelphia  is  also  being  equipped,  and 
it  is  stated  that  part,  if  not  all,  of  this  circuit  will 
be  run  underground.  Professor  Pupin  is  confident 
that,  by  the  use  of  his  coils,  it  will  be  possible  before 
long  to  carry  on  a  conversation  without  difficulty 
between  New  York  and  San  Francisco.  Connected 
circuits  of  an  aggregate  length  equivalent  to  such  a 
line  have. already  been   successfully  talked  over. 

The  time  for  the  adoption  of  some  such  invention 
as  Professor  Pupin's  for  long-distance  telephony  was 
evidently  ripe,  as  the  increasing  use  of  electrical 
apparatus  in  cities  through  which  the  long-distance 
circuits  pass  had  begun  to  decrease  the  efficiency  of 
telephone  transmission.  This  was  especially  notice- 
able in  Chicago,  and  will  soon  be  helped  out  by  the 
use  of  two  or  three  of  the  load  coils  on  the  trunk 
lines  connecting  the  downtown  offices  of  the  Ameri- 
ican  company  with  its  trunking  exchange  in  the 
southwestern  part  of  the  (yty.  In  regard  to  the  use 
of  his  retardation  coils  on  ocean  cables.  Professor 
Pupin  is  quoted  as  saying  that  no  effort  will  be  made 
to  establish  an  ocean  telephony  system  until  the 
land  work  has  been  thoroughly  tried. 


Independent    Manufacturers'    Associa- 
tion. 

Several  weeks  ago  a  number  of  Independent 
telephone  manufacturers  met  at  the  Oxford  Hotel  in 
Chicago  for  the  purpose  of  forming  an  association. 
A.  committee  was  appointed  to  effect  an  organization 
and  to  adopt  constitution  and  by-laws.  It  was  com- 
posed of  James  E.  Keelyn,  F.  G.  Jones.  L.  G.  Bow- 
man, G.  A.  Briggs  and  W.  L.  Procunier,  and  it  re- 
ported at  a  meeting  held  at  the  Oxford  Hotel  on 
May  5th.  There  was  a  good  attendance  at  this  meet- 
ing. The  following-named  officers  were  elected: 
President,  Alfred  Stromberg;  vice-president,  Kemp- 
ster  B.  Miller ;  secretary,  James  E.  Keelyn ;  treas- 
urer, C.  F.  Messinger.  No  executive  committee  was 
named  individually,  as  the  association  is  one  of 
manufacturing  companies  and  not  of  individuals, 
and  the  members  of  the  executive  committee  will 
be  appointed  by  the  concerns  which  they  represent. 
The  official  name  of  the  organization  as  adopted  at 
the  meeting  is  the  Telephone  Manufacturers'  Asso- 
ciation  of   the    United    States. 

The  next  meeting  will  be  held  at  the  Grand 
Pacific  Hotel,  Chicago,  on  Wednesday,  May  14th. 
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Telephone  News  from  the  Northwest. 

Fire  originating  from  contact  with  a  trolley  wire 
damaged  the  central  office  of  the  Iowa  Telephone 
Company  in  Cedar  Falls,  Iowa,  recently,  and  dis- 
abled  every   telephone   connected   with   that  office. 

The  Zumbro  Valley  Telephone  Company  has  ap- 
plied to  the  council  of  Rochester,  Minn.,  for  a  fran- 
chise for  a  local  exchange  with  lines  to  neighbor- 
ing towns.  The  Rochester  Telephone  Company  cov- 
ers the  city,  but  has  no  toll-line  connections  to  the 
surrounding  country.  The  council  has  refused  the 
former  company  the  franchise  desired. 

E.  J.  Scoheld  and  L.  V.  Barnes  will  put  in  a  local 
exchange  for  Herman,  Minn. 

It  is  proposed  at  Crookston,  Minn.,  to  place  tele- 
phones in  the  homes  and  places  of  employment  of 
every  volunteer  fireman.  A  portion  of  the  switch- 
board at  the  exchange  will  be  devoted  to  this  use, 
and  when  a  fire  is  reported  a  small  lever  at  the 
side  of  the  board  will  set  the  bells  of  all  these  in- 
struments ringing,  and  the  fire  will  be  reported  to 
all  simultaneously. 

The  Minnesota  Central  Telephone  Company  will 
equip  its  system  at  Wadena,  Minn.,  with  Bell  in- 
struments. 

The  Osakis  (Minn.)  Telephone  Company  will 
erect  a  new  building  for  a  central  exchange  and 
will  proceed  with  the  construction  of  a  local  system. 

The  Twin  City  Telephone  Company  in  Minneap- 
olis has  made  a  proposition  to  the  city  to  pay  $1,090 
for  the  use  of  the  city's  poles  for  wires.  The  North- 
western Telephone  Exchange  Company  now  uses 
905  poles  of  the  city  on  which  has  been  strung  200 
miles   of   wire,   without   pay. 

The- Commercial  Club  of  Gibbon,  Minn.,  has  ex- 
tended an  invitation  to  the  People's  Independent 
Telephone  Company  of  Winthrop,  Minn.,  to  extend 
its   wires    to    Gibbon. 

The  Conway  Telephone  Company  of  Bedford,  Iowa, 
has  been  sold  to  R.  G.  Worster  of  Grant  City,  Mo. 

The  Colfax  (Iowa)  Telephone  Company  has  been' 
incorporated,  with  $10,000  capital  stock.  Nearly  100 
rural  subscribers  have  been  secured  to  the  new 
company,  and  a  local  exchange  is  projected  in  Col- 
fax   also. 

The  American  Telephone  and  Telegraph  Company 
seeks  a  franchise  at  Burlington,  Iowa,  for  long-dis- 
tance   connection   there. 

The  franchise  granted  Henry  H.  Stexvart  at  Butte, 
Mont.,  for  a  local  exchange  is  forfeited  because  of 
failure  to  file  a  bond  for  $25,000  within  60  days.  It 
is  probable  that  the  council  will  grant  an  extension 
of  time  in  which  to  file  the  bond  and  to  begin  work. 

The  Iowa  Telephone  Company  has  brought  suit 
at  Iowa  City,  Iowa,  against  the  Johnson  County* 
Telephone  Company,  alleging  that  defendant  has  in- 
terfered with  its  long-distance  service.  It  is  charged 
that  defendant  has  placed  117  poles  in  such  a  way 
that  they  stand  between  the  wires  of  the  plaintiff 
and  for  over  100  spans  has  placed  its  wires  so  as 
to  produce  induction.  Plaintiff  asks  an  injunction 
to  prevent  defendant  from  maintaining  its  poles  in 
such  a  position  as  to  cause  induction. 

The  Telephone  Company  of  America  has  asked  a 
franchise  of  Spokane,  Wash.,  for  a  system  of  tele- 
phones whereby  instruments  are  placed  in  every 
house,  office,  mill,  or  other  place,  and  no  rental  is 
charged,  but  every  call  costs  two  cents.  R. 

Indiana  Telephone  Items. 

The  Lafontain  Telephone  Company  has  been  in- 
corporated, with  a  capital  stock  of  $5,000.  T.  H. 
Miller,   John    W.    Harper  and   others   are   directors. 

The  Pleasant  View  Rural  Telephone  Company  of 
Rush  and  Hancock  Counties  filed  articles  of  incor- 
Doration  during  the  week.  The  capital  stock  is 
$210,  and  the  service  is  free  to  the  members  of  the 
company. 

Indiana  telephone  corporations  are  likely  to  have 
to  pay  heavier  taxes  than  last  year,  if  the  plans  of 
the  State  Tax  Board  are  carried  out.  "We  want  to 
make  a  closer  revision  of  corporate  telephone  prop- 
erty than  ever  before,"  said  Auditor  Hart.  "Tele- 
phone property  has  been  paying  better  this  year  thai' 
ever  before,  and  the  earnings  are  a  factor  which 
we  take  into  consideration  in  fixing  the  assessments." 

The  full  details  of  the  proposed  municipal  owner- 
ship of  the  telephone  system  of  Evansville  was  given 
out  on  April  30th.  In  the  main  it  follows  the  lines 
of  the  original  scheme  printed  in  the  Western  Elec- 
trician some  weeks  ago.  Whatever  changes  are 
made  are  of  a  minor  character  to  overcome  legal 
ol3Jections.  The  prices  for  telephones  are  to  be 
not  less  than  $3  nor  more  than  $4  a  month  for  indi- 
vidual lines  in  business  houses,  $2  for^  individual 
lines  in  residences,  $1.50  for  two  on  a  line,  and  $1 
for  four  on  a  line  in  residences.  F. 
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TELEPHONE  MEN. 


A  Newspaper  Slander. 

Telephone  Girl — "I  didn't  understand  you.  Say 
it  again." 

Irate  Citizen  (who  has  been  trying  for  five  min- 
utes to  secure  her  attention) — "I  wasn't  'saying  any- 
thing; I  was  grinding  my  teeth." — Chicago  Tribune. 


The  Cumberland  Telephone  Company  has  bought 
the  Carroll  Countv'  Telephone  Company's  properties 
at  Huntington,  Tenn. 


The  People's  Mutual  Telephone  Company  of  In- 
diana has  filed  articles  of  incorporation,  with  capital 
stock  of  $10,000.  The  company  proposes  to  erect 
a  system  and  conduct  a  telephone  business  in  Kosci- 
usko, Fulton,  Wabash  and  Miami  Counties,  with  the 
center  of  the  business  at  Silver  Lake,  in  Kosciusko 
County.  The  directors  are:  Arthur  Smith,  Oran 
Brown,  Eph  Wells  and  others,  all  of  Silver  Lake. 


Owing  to  ill  health  B.  E.  Waters  has  resigned  the 
superintendency  of  the  Southern  New  England  Tele- 
phone Company,  one  of  the  Bell  companies.  He 
has  been  in  the  telephone  business  over  20  years 
and  has  been  with  this  company  since  its  organiza- 
tion. 

T.  B.  Doolittle  and  Thomas  Cotter  of  the  engi- 
neering department  of  the  American  Telephone  and 
Telegraph  Company,  accompanied  by  Frank  B. 
Knight,  special  agent  of  the  same  company,  with 
headquarters  at  Dallas,  are  making  a  tour  of  the 
states  of  Arkansas  and  Texas,  at  the  request  of  the 
Southwestern  Telegraph  and  Telephone  Company, 
with  a  view  of  obtaining  information  as  to  the  needs 
of  the  telephone  business  in  those  two  states.  Ef- 
forts will  soon  be  made  to  establish  full  connection 
between    Texas  and   New  Orleans. 

Following  the  election  of  James  E.  Caldwell  of 
Nashville,  Tenn.,  to  the  presidency  and  Heman  J. 
Pettigill  of  Boston  to  the  vice-presidency  of  the 
Southwestern  Telegraph  and  Telephone  Company, 
the  personnel  of  the  company  in  Arkansas  and 
Texas  has  experienced  a  change.  The  three  di- 
visions of  the  company,  namely,  Arkansas,  North 
Texas  and  South  Texas,  have  been  placed  under  one 
rnanagement,  with  headquarters  at  Dallas,  Texas. 
The  following  appointments  have  been  announced: 
General  manager,  Joseph  E.  Farnsworth ;  assistant 
general  manager,  George  W.  Foster;  superintendent 
Arkansas  division,  T.  L.  Powell ;  superintendent 
North  Texas  division,  T.  W.  Milburn  ;  superintend- 
ent South  Texas  division,  E.  K.  Baker;  superin- 
tendent long-distance  service,  C.  A,  Gates ;  super- 
intendent of  equipment,  P.  E.  Hurson ;  superintend- 
ent of  construction,  B.  H.  Johnston. 


GENERAL  TELEPHONE  NEWS. 

The  Farmers'  Mutual  Telephone  Company  of 
Beattie,  Kan.,  has  been  incorporated,  with  a  Capital 
stock   of   $1,000. 

The  Carbondale  (111.)  Telephone  Company  has 
been  incorporated,  with  $5,000  capital  stock,  by 
Joseph  B.  Bundy  and  others. 

The  American  Telephone  and  Telegraph  Company, 
it  is  said,  proposes  to  extend  its  system  into  Canada, 
starting  from   Syracuse,   N.  Y. 

Improvements  involving  an  expenditure  of  over 
$100,000  have  been  begun  in  Joliet  by  the  Chicago 
Telephone  Company.  An  exchange  building  is  to 
be  erected,  and  all  the  city  wires  placed  underground. 

At  a  stockholders'  meeting  of  the  New  England 
Telephone  and  Telegraph  Company,  held  in  New 
York  on  May  5th,  it  was  voted  to  increase  the 
capital  stock  of  the  company  from  $20,000,000  to 
$30,000,000. 

The  Pacific  States  Telephone  Company  has  plans 
and  specifications  for  a  new  building  in  Spokane, 
Wash.,  which  will  adjoin  and  exactly  duplicate  the 
present  building  in  which  is  located  the  exchange 
and  offices. 

The  mayor  of  Ottawa,  Ont.,  is  in  receipt  of  numer- 
ous letters  from  telephone  manufacturers  and  firms 
in  the  United  States,  inquiring  for  particulars  in 
regard  to  the  tenders  invited  by  the  City  Council 
of  Ottawa  for  an  Independent  telephone  system  for 
the  city,  mention  of  which  has  been  made  in  the 
Western   Electrician. 

During  the  fiscal  year  ended  February  28th  the 
net  earnings  of  the  Mexican  Telephone  Company, 
according  to  its  official  report,  were  equivalent  to 
$40j73O  in  United  States  currency.  President 
Charles  A.  Browne,  in  commenting  upon  the  report, 
stated  that  the  results  of  the  year's  work  were  grati- 
fying, considering  the  great  outlay  which  had  been 
made  for  improvements.  It  was  necessary  during 
the  year  to  increase  the  wages  of  the  company's 
employes.  The  company's  stock  is  owned  principally 
in  Massachusetts. 


MANUFACTURERS    AND    DEALERS. 

The  balance  sheet  of  the  Strowger  Automatic 
Telephone  Exchange  Company  of  Chicago  for  the 
fiscal  year  ended  February  28th  shows  total  assets 
of  $4,896,619,  of  which  $4,674,244  is  credited  to  fran- 
chise and  patents  and  $50,490  to  switches  owned 
by  the  company.  The  company's  capital  stock  is 
$5,000,000. 

The  Metropolitan  Telephone  and  Electric  Com- 
pany, Chicago,  manufacturer  of  the  Leich  four- 
party-line  selective  signaling  and  other  telephone  ap- 
paratus, has  been  compelled  to  seek  larger  quar- 
ters, owing  to  increased  business.  The  office  and 
factory  of  the  company  will  hereafter  be  at  610 
Wilson  Avenue.  The  Leich  system  has  been  in- 
stalled in  quite  a  number  of  exchanges  and  is  said 
to   give    satisfaction. 

Among  the  recent  contracts  secured  by  the  Kellogg 
Switchboard  and  Supply  Company  of  Chicago  were 
the  following :  Pekin  Telephone  Company,  Lacon,  111., 
300-line  magneto,  self-restoring  drop  board ;  the  Gas 
Belt  Construction  Company,  Muncie,  Ind.,  3,000- 
line  common-battery  switchboard,  with  all  necessary 
apparatus ;  the  Carroll  County  Telephone  Company, 
Mount  Carroll,  111.,  300-line  magneto,  self-restoring 
drop  board;  the  Gas  Belt  Construction  Company, 
Elwood,  Ind.,  1,800-line,  common-battery  switch- 
board ;  the  Jennings  Telephone  Company.  Venedocia, 
Ohio,  100-line  magneto,  self-restoring  drop  board; 
the  Gas  Belt  Construction  Company,  Alexandria, 
Ind.,   1,200-line  common-battery  switchboard. 
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Electrically  Operated  Air  Compressors. 

Pneumatic  tools  and  other  appliances  for  the 
utilization  of  compressed  air  have  been  introduced 
into  many  fields  with  success.  The  present  general 
use  of  electricity  renders  it  advantageous  to  operate 
air  compressors  with  electric  motors,  using  any  light- 
ing, power  or  railw.iy  circuit  that  may  be  available. 

To  meet  the  increasing  demand  for  an  electrically 
driven,  simple,  compact  air-compressing  unit,  the 
Chiistcnsen  Engineering  Company  of  Milwaukee  is 
manufacturing  a  complete  line  of  motor-driven  com- 
pressors, ranging  in  capacity  from  "j^-i  to  I,ooo  cubic 
feet  of  free  air  a  minute.  The  smaller  sizes  are 
made  for  portable  as  well  as  stationary  service. 

The  company's  type-M  motor-driven  air  com- 
pressor, illustrated  in  Fig.  i,  is  for  stationary  con- 
tinuous service.  It  is  built  in  capacities  from  50 
to  1,000  cubic  feet  of  free  air  a  minute.  The  elec- 
tric motor  and  the  compressor  have  been  designed 
to  form  a  compact,  self-contained  unit.  The  air  is 
compressed  in  the  cylinder,  shown  on  the  left,  by  a 
double-acting  piston,  which  is  operated  by  means 
of  a  connecting  rod  and  steel  crank  shaft.  The  lat- 
ter is  mounted  in  bearings  located  within  the  frame 
of  the  machine.  This  shaft  carries  on  the  motor 
end  a  helical  ge.ir,  which  is  driven  In  a  pinion  on 
the  armature  shaft  of  the  motor.  The  entire  ma- 
chine is  mounted  on  a  substantial  cast-iron  base. 
Both  the  cylinder  and  the  valve  heads  are  water- 
jacketed    throughout.     The     clearance     spaces     have 
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mechanism,  with  a  special  hand,  which,  upon  coming 
in  contact  with  a  conducting  stud  at  the  position 
of  minimum  pressure,  allows  current  to  flow  through 
a  magnet  coil.  This  coil  operates  a  plunger  to 
which  the  contact  pieces  for  the  motor  circuit  arc 
attached,  thereby  closing  the  circuit  and  starting 
the  motor.  .As  soon  as  the  pressure  reaches  the 
desired  ma.ximum,  the  hand  strikes  another  stud, 
and  current  passes  through  a  second  solenoid  mag- 
net, thereby  pulling  the  plunger  in  the  opposite  di- 
rection and  opening  the  motor  circuit.  By  this 
mechanisn",  it  is  possible  to  get  a  close  ntargin  be- 
tween maximum  and  minimum  pressures.  This 
margin  is  readily  adjusted  by  moving  the  contact 
studs.  The  governor  is  provided  with  a  magnetic 
blou'-out  for  extinguishing  the  arc  and  preventing 
the  burning  of  the  contact  pieces.  All  the  working 
parts  are  easily  accessible  for  inspection,  and  the 
governor  is  protected  by  a  cover,  not  shown  in  the 
illustration. 

A  smaller  compressor  for  stationary  continuous 
service  is  built  in  capacities  from  four  to  35  cubic 
feet  of  free  air  a  minute.  This  is  known  as  type-L 
(Fig.  3),  and  is  similar  in  design  and  construction 
to  the  type-M,  described  above.  The  motor  is 
mounted  directly  over  the  compressor,  instead  of 
on  the  side.  The  compressor  has  two  cylinders, 
which  are  water-jacketed  throughout.  Each  cylin- 
der is  provided  with  a  single-acting  plunger  pis- 
ton, whicii  is  operated  by  a  connecting  rod  from  a 


Fig    I.    Type-M  Compressor. 


Fig.  4-1  Type-I^Ccmpressor. 


I'lg.  2.     Automatic  Governor  for  Type-M  Compresscr. 


Fig.  3.     'lype-L  Coiiipics: 
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been  reduced  to  the  lowest  practicable  limit,  thereby 
correspondingly  increasing  the  economy. 

The  gear  case  and  the  crank  chamber  are  con- 
nected and  form  an  enclosure  which  is  partly  filled 
with  oil,  ,with  which  all  the  working  parts  are  auto- 
matically and  continuously  lubricated,  including  the 
air  cylinder.  The  gear  and  pinion  operate  continu- 
ously in  the  oil  bath.  The  machine  will  remain 
lubricated  as  long  as  the  oil  is  kept  up  to  a  level  de- 
termined by  a  filling  plug  on  the  side  of  the  crank 
chamber.  E.xpcricnce  has  shown  that,  after  being 
supplied  with  oil,  the  compressor  runs  for  several 
weeks  before  replenishing  is  necessary. 

Either  an  alternating  or  a  continuous-current  mo- 
tor may  be  used.  The  illustration  shows  the  con  - 
tinuous-currcnt  multipolar  type  that  the  Christensen 
Company  builds  for  this  service.  The  lower  frame 
of  the  motor  is  of  cast  iron  and  the  field  is  com- 
posed of  low-carbon  cast  steel,  with  detachable  steel 
pole  pieces.  The  motors  are  series-wound,  and  are 
started  and  stopped  without  using  resistance  of  any 
kind.  The  armature  is  of  the  latest  ventilated  type, 
built  up  of  disks  of  soft  steel  and  slotted  to_  receive 
the  winding.  Machine-formed  armature  coils  arc 
used.  The  insulation  and  other  materials  are  of 
the  highest  grade  obtainable.  The  commutator  is 
built  up  of  hard-drawn  bars  of  the  best  Lake  cop- 
per, insulated  from  each  other  by  segments  of  mica. 
The  armature  shaft  revolves  in  cxtt-a-long  bronze 
hearings  \Yith  ring-oiling  arrangement.  The  brush 
holder  is  of  the  simplest  possible  construction.  It 
is  provided  with  an  instaittaneous  tension  adjuster, 
arranged  so  that  the  tension  can  be  increased  while 
the  inotor  is  running.  The  design  of  the  motor  and 
compressor  is  such  that  every  part  is  easily  and 
quickly  accessible. 

An  automatic  governor  (Fig.  2)  starts  and  stops 
the  motor  compressor  at  the  desired  minimum  and 
ma.ximum  pressures.  It  is  a  very  simple  piece  of 
apparatus,  consisting  of  an  ordinary  pressure-gauge 


well-balanced  steel  crank  shaft.  The  shaft  is  ex- 
tended at  one  end  to  carry  a  helical  gear,  wdiich  is 
driven  by  a  pinion  on  the  armature  shaft  of  the 
motor,  directly  above.  The  base  of  the  rnotor  forms 
a  cover  for  the  cornprcssor  frame,  and  the  gears  are 
also  enclosed  in  a  suitable  casing.  The  interior  of 
the  compressor  is  therefore  completely  enclosed  and 
protected   from  injury. 

The  illustration  (Fig.  3)  of  the  type-L  shows  the 
well-known  continuous-current  motor  that  the  Chris- 
tensen company  has  made  for  several  years,  for  use 
with  its  air-brake  equipments  on  electric  cars. 
There  is  a  four-pole,  series-wound  motor,  with  two 
field  coils.  It  has  a  cast-steel  frame  and  cast-steel 
poles.  All  the  other  important  features  of  the  mo- 
tor are  similar  to  those  used  with  the  typc-M  com- 
pressors. 

For  portable  service,  the  Christensen  company 
mounts  its  well-known  electric-railway  compressor, 
with  the  automatic 'governor  and  air  reservoir,  on 
a  suitable  hand  truck,  which  can  be  easily  and 
quickly  moved  wherever  necessary.  This  portable 
initfit,  known  as  type-I  (Fig.  4),  has  a  wide  field 
of  usefulness,  wherever  pnemnalic  tools  or  other 
compressed-air  appliances  are  used  and  an  expensive 
system  of  piping  is  not  desirable.  The  compressor 
is  taken  to  the  work,  instead  of  transmitting  the 
compressed  air  from  a  stationary  compressor  at  a 
distance. 

These  coinpressors  are  frequently  mounted  on  a 
wagon,  instead  of  a  hand  truck,  and  transported  by 
horses  for  use  in  drilling  and  bonding  rails,  etc., 
in  electric-railway  or  other  work  where  electric 
power  can  he  obtained.  It  is  only  necessary  to  make 
a  connection  to  the  trolley  wire  by  a  hook  or  pole 
for  the  purpose  of  obtaining  power  for  th,e  inotor. 
It  is  also  practicable  to  make  the  smaller  sizes  of 
the  typc-M  portable,  especially  where  the  truck  upon 
which  the  compressor  is  mounted  is  arranged  to 
run   on  rails. 
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Improved  Transformer  Cut-out. 

The  new  primary  switch  and  cut-out  manufac- 
tured by  the  General  Electric  Company  is  made  of 
liorcclaiu  and  is  practically  a  pole-line  insulator,  com- 
bined with  a  transformer  primary  switch  and  single- 
pole  cut-out.  Thus  the  wire  may  be  brought '  di- 
rectly from  the  line  to  the  cut-out  and  thence  to 
the  transformer  without  the  use  of  an  additional 
insulator.  The  cut-out,  which  is  illustrated  here- 
with, consists  of  stationary  terminals,  with  clips 
vJhich  make  contact  with  a  removable  porcelain 
plug,   w^hich   carries   the   fuses. 

The  construction  is  such  that  ordirrary  uncovered 
fuse  wire  may  be  used,  although  this  is  not  recom- 
nicnded  because  of  the  possibility  of  improper  fus- 
ing, due  to  the  increased  length  of  wire  over  that 
ordinarily  required,  which,  of  course,  materially 
afifects  the  carrying  capacity  of  the  fuse.  A  line  of 
fuses  specially  constructed  for  use  in  this  cut-out 
is  also   manufactured  by  the  company. 

The  plug  when  inserted  in  the  cut-out  is  held  se- 
curely in  position  because  of  the  peculiar  design  ol 


IMPROVED   TRANSFORMER    CUT-OUT. 

the  contact,  and  the  construction  of  the  handle  is 
such  as  to  protect  the  hand  from  danger  of  shock. 
The  cut-outs  are  finished  in  black,  thus  correspond- 
ing to  the  general  appearance  of  the  transformers. 


Fort  Wayne  Transformer  Hook. 

Orie  of  the  most  annoying  incidents  attendant  on 
the  installation  of  new  for  old  transformers  is  the 
difficulty  sometimes  experienced  in  detaching  the 
transformer  case  from  the  suspension  hooks  on  the 
pole  or  building.  This  is  caused  by  the  rusting  of 
the  hook  to  the  case,  or,  in  most  cases,  by  the  rusting 
of  the  bolt  and  nut  usually  employed  to  fasten  the 
hook  to  the  case,  making  it  sometimes  impossible 
to  separate  the  two  without  the  use  of  a  cold  chisel. 

In  connection  with  their  new  line  of  type-A  oil 
transformers,  the  Fort  Wayne  Electric  Works  of 
Fort  Wayne.  Ind.,  has  introduced  an  effective  device 
which  is  said  to  overcome  this  difiiculty  and  to  be 
especially  convenient  in  application.  The  illustra- 
tion shows  the  ordinary  hooks  used  in  mounting 
the  transformer  box  on  cross-arms,  etc.,  but,  instead 
of  separate  machine  bolts,  riveted  studs  are  used  on 
the  hook  shank,  and  they  engage  with  the  pocket 
in  the  lugs  and  an  eccentric  cam-locking  device. 
These  permit  the  hooks  to  be  readily  attached  to 
the  transformer  before  it  is  elevated  to  its  position  ; 
or  the  hooks  can  be  set  in  place  on  the  pole  and 
the  transformer  raised  by  means  of  eyebolts  in  the 
case  until  the  pockets  (K),  (A),  on  the  back  of  the 
case  engage  with  the  rivets  or  studs  (B),  (B),  on 
the  hanger  irons.  In  either  case  the  eccentric  cams 
(C)    can  be  driven  home  with  a  hammer  with   just 


FORT  WAYNE  TRANSFORMER  BOOK. 

sufficient    force  to  drive  the  studs  well  up  into  t^ 
pockets.     By   this   means   the   transformer   is   rigid, 
and  strongly  attached  to  the  hanger  irons,  but  it 
easy   at  any  time  to   detach  and  remove  the  tran3 
former    without    disturbing    the   hooks   and    withoq 
the  use  of  tools. 


Electric   Power   in   a  Canadian   Cemer 
Plant. 

The  first  cement  plant  in  Canada  to  be  operatd 
by  electric  power  is  that  of  the  National  Portlaia 
Cement  Company  at  Durham,  Ont.  All  of  the  eg 
ment-making  machinery  in  this  plant  will  be  drivq 
by  induction  motors,  supplied  with  current  by  tw 
Westinghouse  450-kilowatt,  three-phase  alternatorl 
These  machines  are  of  the  engine-type,  with  revol^ 
ing  fields,  and  run  at  125  revolutions  per  minuta 
3,000  alternations  and  600  volts.  Two  exciting  unis 
are  provided,  one  consisting  of  a  62''/^-kilowatt,  123 
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volt,  engine-type,  direct-current  generator,  direct- 
connected  to  an  automatic  engine,  and  the  other 
of  a  561'i;-kilo\vatt  machine,  coupled  to  an  induction 
motor.  The  output  of  the  exciters  will  be  used,  not 
only  for  exciting  the  fields  of  the  alternating-current 
generators,  but  also  for  arc  and  incandescent  light- 
ins    throughout   the  works  and   grounds. 


Electrical    Manufactures  in    Massachu- 
setts. 

The  Census  Bulletin  containing  the  report  of  tlie 
manufactures  of  Massachusetts  for  the  year  1900 
gives  the  production  of  electrical  apparatus  and  sup- 
plies as  one  of  the  21  leading  industries  of  the  state. 
There  were  54  establishments  engaged  in  this  line 
of  manufacture  in  igco,  with  a  total  capital  of 
$8,259,612,  5.202  wage-earners,  total  wages  of  $2,- 
714,449.  miscellaneous  expenses  of  $454,008,  cost  of 
materials  $5,250,293,  and  products  valued  at  $10,- 
490,361.  In  1890  there  were  26  establishments,  2,581 
wage-earners,  and  products  valued  at  $5,762,599. 
The  increase  in  the  value  of  products  during  the 
decade  was  $4,727,762,  or  82  per   cent. 

The  report  also  showed  six  establishments  en- 
gaged in  the  manufacture  of  cars  and  general  shop 
construction  and  repairs  by  street-raihoad  companies. 
These  concerns  had  a  capital  of  $159,328,  employed 
71  wage-earners,  with  wages  of  $48,947,  and  the  value 
of  the  products  was  $156,580.  .  Under  the  heading  of 
"Electrical  Construction  and  Repairs"  140  estab- 
lishments were  reported  with  capital  of  $687,531, 
701  wage-earners,  $399,588  wages  and  products  val- 
ued at  $1,521,896.  There  were  54  "electroplating 
establishments  with  $141,496  capital,  219  wage- 
earners,  $113,779  wages  and  products  valued  at  $297.- 
760.  Six  wire  establishments  were  reported  with 
capital  of  $669,215.  279  wage-earners,  $160,598  wages 
and  products  valued  at  $1,122,116. 


Underground  Water  Speeds  Electrically 
Measured. 

An  interesting  phase  of  the  work  in  the  hydro- 
graphic  division  of  the  United  States  Geological 
Survey  is  the  study  of  the  flow  of  water  under- 
ground. In  certain  localities  where  the  underground 
flow  of  water — as  in  the  sands  and  gravel  of  dry 
river  beds,  or  the  seepage  from  irrigated  lands  in 
the  West — is  of  considerable  economic  importance, 
the  manner  and  speed  of  such  flow  has  been  a  mat- 
ter of  conjecture.  Recently,  under  the  direction  of 
Professor  C.  S.  Slichter  of  the  University  of  Wis- 
consin, the  Geological  Survey  has  been  engaged  in 
a  series  of  studies  of  the  underflow  in  the  sands 
of  the  Arkansas  River.  The  method  of  inv^tiga- 
tion  is  entirely  new.  Two  test  wells  are  driven  and 
electrically  connected.  Into  the  upstream  well  is 
placed  an  electrolyte,  or  dissolvable  substance,  which 
affects  the.  electric  current.  This  electrolyte  enters 
the  underground  w-ater  at  the  first  well  and  grad- 
ually passes  downstream  to  the  second.  In  the 
electrical  circuit  between  the  two  wells  the  needle 
of  an  instrument  records  its  approach,  and  is  stron.gly 
affected  by  its  final  arrival.  By  watching  the  in- 
creasing deflection  of  the  needle,  it  is  possible  to 
trace  the  movement  of  the  water  from  the  be.ginning 
of  the  experiment  and  to  study  the  variations  of 
its  flow.  In  the  experiments  on  the  Arkansas  River 
the  rate  of  the  underflow  was  found  to  be  from 
three  to  15  feet  a- day. 


New  York-Philadelphia  Electric-railway 
Connection. 

After  a  long  fight  between  the  authorities  at 
Princeton  University  and  an  electric-railway  com- 
pany, the  latter  has  won  in  its  efforts  to  enter  the 
borough  of  Princeton.  Cars  have  been  running  only 
to  the  borough  line  up  to  this  time,  but  within  the 
next  month  cars  will  be  running  almost  to  the  edge 
of  the  campus.  The  main  line  will  be  extended  east 
to  New  Brunsw-ick,  where  connection  will  be  made 
with  lines  from  New  York.  In  Trenton  the  line  will 
use  the  Philadelphia  and  Reading  railroad  tracks  and 
a  short  line  down  Calhoun  Street,  giving  it  an  en- 
trance into  the  heart  of  the  city.  Tracks  will  be 
laid  over  the  Calhoun  Street  Bridge,  connecting  the 
citv  line  with  Morrisville,  effecting  communication 
with  Philadelphia  lines,  completing  the  connection 
betw-een   New   York  and   Philadelphia. 


COMMUNICATION. 

Elementary  Questions. 

To  the  Editor  of  the  Western  Electrician: 

Will  }'0U  give  me  the  foUow-ing  information :  Are 
there  any  exchanges  working  duplex  telephone  lines, 
and  with  what  success?  Do  you  know  of  any  ex- 
change working  a  ground  duplex  line  on  toll  line 
for    order    circuits? 

At  what  temperature  does  water  contract,  as  it 
expands   with   extreme  heat    and   also   cold. 

W.   M.   BAILEY. 
Richmond,  Ind.,  April  26,   1902. 


[We  know-  of  no  "duplex  telephone  lines."  The 
maximum  density  of  water  occurs  at  the  tempera- 
ture of  39.1  degrees  Fahrenheit  (see  D.  K.  Clark's 
■Mechanical  Engineer's  Pocket-book,  page  483). — 
Ed.] 


Electrochemical  Arts  in  Switzerland. 
Prof.  C.  Morie  of  the  University  of  Paris,  in 
a  review  of  the  development  and  present  state  of 
the  electrochemical  industries  in  Switzerland,  states 
that  the  events  do  not  seem  to  have  verified  the 
optimistic  predictions  wliich  were  made  at  the  be- 
ginning of  the  industry.  It  was  thought  that  Switz- 
erland would  find  in  the  new  process  a  large  com- 
pensation for  the  difficulties  inherent  in  its  situation 
and  In  the  lack  of  raw  materials,  and  that  the  diffi- 
culties would  disappear  before  the  extraordinary 
cheapness  of  the  hydraulic  energy.  In  reality  the 
situation  of  the  industry  has  remained  stationary 
for  several  years,  and  of  the  great  number  of  plants 
which,  for  instance,  were  to  turn  out  millions  of 
tons  of  carbide,  some  of  them  still  remain  in  the 
experimental  stage,  and  others,  killed  by  the  lower- 
ing of  the  price  due  to  an  intense  competition,  were 
obliged  to  cease  manufacture.  At  present  the  price 
of  carbide  has  fallen  from  $140  a  ton  in  1896  to  $40 
a  ton  at  the  factory.  The  greater  part  of  the  an- 
nual production,  which  reaches  8,000  tons,  is  ex- 
ported to  all  cities  of  the  globe,  and  1,000  tons 
suffice  for  the  home  consumption.  As  to  the  alumi- 
num industry,  one  firm  may  be  taken  as  an  example, 
the  Aluminum  Industrie  Aktiengesellschaft,  which 
continues  to  develop  rapidly,  its  product  increasing 
from  1.500  tons  in  1899  to  2.500  tons  in  1900.  The 
electrothermic  preparation  of  phosphorus,  which 
was  undertaken  at  Chatelaine,  has  been  suspended, 
and  its  protiuct  is  no  longer  to  be  found  on  the 
market.  Among  the  electrolytic  indu.stries.  that  of 
the  chlorides  is  in  full  prosperity,  but  for  soda  and 
chlorine  the  results  are  not  definite  as  yet.  It  is 
known  that  the  energy  of  the  Swiss  works  repre- 
sents a  possible  production  of  3,000  to  3,500  tons  of 
soda  at  70  per  cent,  and  7,000  tons  of  chloride  of 
lime,  but  the  actual  production  has  not  been  ascer- 
tained. The  influence  of  the  new  industry  has  not 
"  been  felt  except  in  increasing  the  exoorts  of  chloride 
of  lime.  The  industry  is  especially  hampered  in 
Switzerland,  where  there  is  a  heavy  tariff  on  the 
importation  of  salt,  which  is  necessary  in  the  manu- 
facture, and  this  tariff  has  lately  been  increased. 


delphia.  All  inquiries  in  relation  to  arrangements 
for  the  exhibition  should  be  addressed  to  the  Tram- 
way and  Railway  World,  Amberly  House,  Norfolk 
Street,  London,  W.  C. 


Wireless  Telegraphy  in  Arctic  Explora- 
tion. 

When  Captain  Bernier.  the  Arctic  explorer,  goes 
at  the  htad  of  the  Canadian  expedition  to  the  North 
Pole  he  will  take  with  him  wireless-telegraph  in- 
struments and  endeavor  to  transmit  messages  every 
day  telling  about  his  progress  toward  the  pole.  Cap- 
tain Bernier  expects  to  reach  the  pole  in  1906.  three 
3^ears  after  leaving  Victoria,  B.  C,  and  a  wireless 
message  from  that  ultimate  point  may  be  sent  to  the 
governor-general  of  Canada.  Speaking  of  the  wire- 
less-telegraphic proposition.  Captain  Bernier  says : 
"I  have  arranged  with  the  Marconi  company  to  get 
the  instruments,  which  will  cost  about  $2,000.  and 
which  will  enable  the  advance  party  of  the  expedition 
to  keep  in  touch  wath  the  main  body.  I  shall  take 
with  me  a  powerful  steam  engine  to  generate  elec- 
tricit3^  and  will  have  another  instrument,  to  be  used 
in  sending  wireless  messages  daily  to  the  Marconi 
station  in  Cape  Breton,  and  all  the  time  we  are  away 
T  expect  to  be  able  to  keep  in  touch  with  the  outside 
w'orld,  and  tell  what  we  are  doing.  The  two  instru- 
ments which  I  have  already  arranged  for  are  guar- 
anteed able  to  keep  up  a  communication  for  a  dis- 
tance of  200  miles." 


Plant  in    Butte    May   Utilize    Heat  from 
Slag. 

The  Mitchell-Copeland  Pow-er  Company  will  erect 
a  large  power  plant  at  Butte,  Mont.,  using  the  waste 
heat  of  slag  from  the  smelters.  This  company  has 
a  patented  plan  for  utilizing  the  waste  heat  of  slag 
now  disregarded  at  smelters  and  large  iron  and 
glass-furnace  plants.  It  is  estimated,  for  example, 
that  the  smelters  at  Jerome,  Ariz.,  handle  more 
than  900  tons  of  ore  a  day,  throwing  away  about 
600  tons  of  slag  every  24  hours.  Mr.  Mitchell  as- 
serts that  his  patent  will  enable  him  to  produce 
from  this  source  alone  above  8,000  horsepower. 
It  is  asserted  for  the  invention  that  from  the  dis- 
carded slag  1V2  pounds  will  be  equal  to  a  pound 
of  coal  for  the  purpose  of  generating  power.  Air. 
Mitchell  has  made  an  offer,  which  is  said  to  have 
been  accepted,  to  work  the  slag  at  Butte,  where  he 
will  furnish  the  copper  plant  with  free  power,  and 
with  the  surplus  he  will  supply  commercial  light 
and  power.  " 

International    Railway   Exposition    in 
London. 

From  July  1st  to  12th.  at  Royal  Agricultural  Hall 
in  London,  will  be  held  the  Second  International 
Tramwavs  and  Light  Railways  Exhibition.  Much 
interest  attaches  to  this  meeting,  as  is  shown  by  the 
fact  that  by  April  26th  more  than  150  exhibitors 
had  aoolied  for  space.  Among  these  apolicants  are 
the  following-named  American  firms  r  Hale  &  Kil- 
burn  Manufacturing  Company.  Philadelphia:  Lo- 
rain Steel  Company,  Lorain.  Ohio:  Ohmer  Syndi- 
cate Davton,  Ohio;  Ohio  Brass  Company,  Mans- 
field,  Ohio;   William   Wharton,   Jr.,   &  Co.,    Phila- 


Prof.  Pupin  Sells   Tuning  Apparatus  to 
Marconi  Company. 

.•\n  agreement  was  recently  entered  into  between 
Professor  M.  I.  Pupin  of  Columbia  University  and 
the  ilarconi  Wireless  Telegraph  Company  by  which 
the  latter  obtains  the  right  to  use  a  tuning  apparatus 
invented  by  Professor  Pupin  for  the  transmission 
of  messages  by  space  telegraphy.  In  the  opinion 
of  the  inventor,  this  apparatus  will  make  wireless 
messages  absolutely  secret.  It  will  also  enable  as 
many  as  12  wireless  messages  to  be  sent  simultane- 
ously between  tw'O  stations.  This  apparatus  is  also 
available  for  messages  by  wire,  and  for  such  uses 
Professor  Pupin  still  retains  the  ri.ght  to  it.  He 
believes  that  it  will  greatly  increase  the  sending 
capacity  of  telegraph  wires. 

"There  is  an  infinite  number  of  points  on  the 
scale  of  inductance,"  said  Professor  Pupin  to  a  New 
York  Times  representative,  "and  it  is  possible  so  to 
adjust  two  wires  that  they  may  receive  messages 
from  each  other  at  this  infinity  of  attunements. 
This  would  make  it  extremely  difficult  for  a  hostile 
operator  to  pick  up  a  wireless  message.  In  sending 
such  messages,  the  attunement  would  probably  be 
changed  between  every  sentence,  and  by  the  time 
the  enemy  could  catch  the  tune,  so  to  speak,  it  would 
be  changed  to  another.  But  this  new  apparatus 
makes  the  problem  still  more  difficult,  for  there 
can  be  a  combination  of  attunements.  Several  mes- 
sages may  be  sent  at  once,  the  whole  number  being 
necessary  to  make  an  intelligible  message. 

"There  is  no  doubt  in  my  mind,"  continued  Pro- 
fessor Pupin,  "that  wireless  telegraphy  will  be  a 
great  commercial  success.  These  messages  will  have 
a  field  entirely  their  own,  and  for  oceanic  messages 
between  fixed  points  on  land  the  cable  will  always 
be  Superior.  Wireless  messages  may  be  sent  across 
the  ocean,  but  the  work  will  be  necessarily  slow. 
They  can  never  compete  with  the  cables  if  the  cables 
are  developed  to  their  highest  efficiency.  The  cables 
certainly  are  not  so  developed  to-day.  It  would  be 
possible  for  cable  messages  to  be  sent  at  the  rate 
of  i.ooo  w'ords  a  minute  instead  of  the  very  slow 
method  of  to-day.  If  one  such  cable  should  be  laid 
— and  it  could  be  done  at  less  than  50  per  cent,  ad- 
vance upon  the  cost  of  laying  such  cables  as  are 
bein.g  laid — one  single  wire  could  send  all  the  mes- 
sages that  are  now  being  sent  by  all  the  wires  run- 
ning between  this  country  and  Europe. 

"The  value  of  the  Marconi  system  will  lie  in  the 
communication  w-ith  ships  on  the  ocean.  When  this 
is  developed  there  will  be  a  tremendous  business 
along  just  this  line.  I  sincerely  hope  that  messages 
will  he  sent  across  the  ocean  by  the  wireless  system, 
but  this  will  simply  stimulate  the  cable  companies. 
The  sending  of  messages  from  England  to  America 
by  this  system  is  valuable  for  scientific  rather  than 
for  commercial  purposes.  Wireless  messages  can 
never  be  sent  at  great  distances  on  land.  The  land 
is  a  very  poor  conductor,  and  all  of  these  messages 
go  right  on  the  surface  of  the  land  or  water — not 
more  than  a  few  inches  below  the  surface,  at  most. 
T  doubt  whether  such  messages  could  be  sent  from 
New  York  to  Philadelphia,   for   example." 


A  Champion  of  Single-phase  Current. 

The  single-phase  system  of  alternating-current 
supply  still  has  its  champions.  In  concluding  an 
article  in  an  English  contemporary,  W.  E.  Warrilow 
says :  "Judging  from  the  past  history  of  single- 
phase  working,  it  may  be  assumed  that  the  future 
prospects  of  the  system  are  not  as  dull  as  many 
would  suppose,  nor  can  it  be  predicted  in  any  way 
that  the  method  is  on  the  decline.  In  spite  of  the 
opposition  at  present  evident  in  the  shape  of  direct 
and  three-phase  generation,  there  is  every  possibility 
niffle-phase  system  ultimately  surviving,  and 
becoming  the  standard  means  of  obtaining  electricity. 
In  making  for  standardization,  the  prospects  of  sin- 
gle-phase working  are  still  brighter,  as  direct  cur- 
rents can  only  be  employed  w-ithiii  a  stated  radius, 
and  though  three-phase  currents  can  meet  most 
conditions,  for  economy  or  simplicity  they  do  not 
compare  with  single-phase.  Restrictions  of  distance, 
then,  limit  the  development  of  direct-current  gen- 
eration, and  excessive  cost  the  unchecked  advance 
of  three-phase  working,  so  that  for  these  reasons 
the  ultimate  standardization  of  either  is  very  doubt- 
ful. The  field,  then,  lies  before  the  single-phase 
system,  which  may  be  so  far  improved  to  meet  the 
necessary  demands,  with  the  greatest  simplicity  at 
the  least  cost — items  which  form  important  factors 
in  methods  of  generation  and  distribution,  which 
our  experience  will  teach  us  should  be  adopted  as 
a  standard  for  all  electrical  work." 


Important  extensions  of  electric-railway  systems 
in  Northern  Illinois  are  said  to  be  contemplated  for 
the  last  of  this  year.  According  to  the  plans  pro- 
posed, the  Rock  River  Valley  electric  railway  will 
be  extended  from  Rock  Falls  to  Rockford.  50  miles, 
nassing  through  Sterline  and  Dixon.  Another  road 
is  being  planned  from  Dixon  to  DeKalb  and  from 
DeKalb  to  Sycamore.  Plans  are  under  way  to  build 
an  electric  road  from  Rockford  to  Janesville.  \¥is. 
The  entire  system  will  cover  several  hundred  miles. 
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New  York  Notes. 

New  y^rk,  May  3. — President  Morton  of  Stevens 
Institute  of  Technologj'  at  Hoboken,  wlio  underwent 
a  surgical  operation  in  this  city  on  April  ijih,  has 
suffered  a  relapse  and  is  now  reported  to  be  in  a 
critical    condition. 

The  Chipnian  Electric  Purifying  Company  has 
been  incorporated,  with  $200,000  capital  stock,  by 
J.  R.  Davies  of  Brooklyn  and  W.  R.  Chipman  and 
1.  E.  Doying  of  this  city.  The  object  of  the  com- 
pany is  to  purify  water   by  electrical  means. 

W.  W.  W'heatly,  superintendent  of  tiie  surface 
lines  of  the  Brooklyn  Rapid  Transit  Company,  states 
that  within  the  ne.xt  few  weeks  he  intends  to  em- 
ploy about  800  additional  men  to  work  on  jhe  lines 
in  his  charge.  He  intends  to  give  the  preference 
to  collegians  who  may  apply,  as  there  are  many 
young  men  working  their  way  through  eastern  col- 
leges who,  if  employed  in  those  capacities,  would 
make    excellent    conductors    and    careful    niotormen. 

According  to  the  revised  budget  for  Greater  New 
York  for  1902,  as  prepared  by  the  Board  of  Esti- 
mate and  Proportionment,  the  Department  of  Water 
Supply,  Gas  and  Electricity  receives  an  appropriation 
of  $4,333,202.33,  which  is  $12,626.67  less  than  that 
allowed   by  the  original  budget. 

The  Rockaway  Electric  Railway  Company  has  ex- 
ecuted a  four  per  cent,  mortgage  bond  to  the  Ham- 
ilton Trust  Company  of  Brooklyn  at  Jamaica,  L.  I. 
The  mortgage  covers  all  the  property  of  the  com- 
pany. 

Mayor  Low  has  signed  the  ordinance  providing 
for  rapid-transit  extension  on  Leno.x  Avenue  from 
One-hundred-and-forty-second  Street  to  One-hun- 
dred-and-fiftieth  Street.  A  station  is  to  be  provided 
between  One-hundred-and-forty-second  Street  and 
Exterior  Street. 

When  General  Superintendent  William  F.  Potter 
of  the  Long  Island  Railroad  Company  appeared  be- 
fore Magistrate  Connorton  at  Flushing,  Queens 
Borough,  the  other  day  to  answer  a  charge  for 
using  soft  coal,  he  made  the  Ftatement  that  his  com- 
pany proposed  to  do  away  with  steam  as  a  motive 
power  and  had  been  making  experiments  with  elec- 
tricity. 

Rumors  of  the  consolidation  of  the  Town  of 
Hempstead  Gas  and  Electric  Company  and  the 
Queens  Borough  Electric  Light  and  Power  Com- 
pany have  been  confirmed  by  the  removal  of  the 
offices  of  the  Queens  Borough  Company  from  its 
plant  at  Bayswater  to  the  office  of  the  Hempstead 
company  in  Far  Rockaway.  The  lines  of  the  above 
companies  cover  the  whole  territory  from  and  in- 
cluding Rockaway  Park,  Seaside,  Hollands,  Hamels, 
Arverne,  Edgemere,  Far  Rockaway,  Lawrence,  Ce- 
darhurst  and  Woodmere.  The  cash  investment 
amounts  to   more   than  $1,000,000. 

Operations  were  begun  early  in  the  week  for  the 
establishment  of  a  Marconi  wireless-telegraph  sta- 
tion at  Sagaponack,  a  village  a  few  miles  southwest 
of  Bridgehampton.  L.  I.  The  station  will  be  an 
important  one,  as  it  will  be  in  direct  communication 
with  Sandy  Hook  and  New  York  on  the  one  side,  as 
well  as  Nantucket,  Cape  Cod  and  the  north  shore 
on  the  other.  Incoming  and  outgoing  liners  will 
communicate  with  it  with  more  certainty  and  ac- 
curacy than  with  any  other  station  along  the  coast. 
A  special  instrument,  regulated  for  rapid  communi- 
cation, will  be  installed  for  communication  with 
Sandy  Hook  and  connected  with  New  York  by  wires 
for  land  communication.  Buildings  have  been  planned 
and  work  on  them  will  go  on  simultaneously  with 
the  erection  of  the  igo-foot  mast.  In  the  sending 
station  there  will  be  a  gas  engine,  which  will  fur- 
nish power  for  the  dynamo  which  will  flash  the 
sparks.  Negotiations  are  being  made  also  for  the 
establishment  of  a  station  at  Block  Island  to  con- 
nect with  Providence,  R.  I.  M.  L.  G. 


New  England  News. 

Boston,  May  3. — The  Woodbury  (Conn.)  Electric 
Light  Company  contemplates  building  a  plant  to  cost 
about   $12,000. 

The  Todd  Electric  Manufacturing  Company  of 
Meriden,  Conn.,  has  been  organized,  with  a  capital 
of  $30,000. 

The  Massachusetts  Legislature  has  authorised  the 
state  railroad  commissioners  to  investigate  the  utility 
of  electricity  as  a  motive  power  on  steam  railroads 
and  to  report  such  recommendations  as  they  may 
deem  advisable  by  January  15,  1903.  The  Legis- 
lature has  rejected  the  bill  authorizing  the  state  gas 
and  electric-light  commissioners  to  regulate  the  price 
at   which   electricity   shall   be   sold   by   corporations. 

The  Edison  Electric  Illuminating  Company  of 
Boston  has  acquired  the  title  to  the  Boston  Electric 
Light  Company's  plants  on  Ferdinand  Street  and 
Stanhope  Street,  in  the  city  proper,  and  Condor 
Street,  East  Boston,  and  a  parcel  of  land  on  Boston 
Street,  Dorchester.  The  tax  valuation  of  the  prop- 
erties  is  $203,900. 

The  Massachusetts  Legislature  has  refused  the 
petitions  for  legislation  providing  that  Cambridge 
and  such  cities  and  towns  as  desire  may  construct, 
purchase,  operate  or  lease  conduits  for  electric  con- 
ductors, and  providing  tliat  the  Holyokc,  the  Spring- 
field and  Ihe  WesffiolH  Street  Railway  companies 
mav  carry  road-mnking  material  for  the  city  of 
Chicopcc,  Mass,  Tlic  Legislature  has  na^scd  a  hill 
taxing  tmderground  conduits,  wires  and  pipes  under 
public    streets    owned   by    corporations. 

The  Brockton   Common   Council  has   appointed  a 


committee  to  investigate  the  feasibility  of  heating 
the  city  buildings  with  the  exhaust  steam  from  the 
Edison  Electric  Illuminating  Company's  plant. 

Officials  of  the  New  York,  New  Haven  and  Hart- 
ford Railroad  Company  deny  the  report  that  the 
company  will  soon  establish  a  trolley  service  on  the 
main  line  between  Boston  and  New  York.  These 
officials  say  that  the  further  extension  of  electric- 
railway  service  depends  upon  experiments  now  be- 
ing tried  and  that  it  is  probable  that  it  will  be  an- 
other year  before  anything  is  done. 

The  joining  of  the  tracks  of  the  Aleriden  and 
Plainville  (Conn.)  lines  of  the  Connecticut  Railway 
and  Lighting  Company  in  Southington,  Conn.,  was 
completed  last  week,  and  through  cars  are  now 
running  between  Plainville  and  Meriden,  via  South- 
ington and  Milldale.  This  completes  a  continuous 
electric  railway  between  Springfield,  Mass.,  and  Mer- 
iden via  Hartford.  B. 


Canadian  Intelligence. 

Toronto,  Ont.,  May  3. — The  Toronto  Electric 
Company  has  obtained  permission  from  the  Domin- 
ion government  to  increase  its  capital  stock  from 
$2,000,000  to  $3,000,000.  Colonel  H.  M.  Pellatt  is 
president  of  the  company,  and  W.  D.  Mathews  is 
vice-president. 

The  Canadian  government  has  just  awarded  a 
contract  to  the  International  Postage  Supply  Com- 
pany of  Syracuse  to  supply  the  Hey  and  Dolphin 
canceling  machines  to  be  used  in  all  the  city  post- 
ofiices  of  the  Dominion.  The  contract  will  amount 
to  between   $30,000   and  $40,000. 

The  Sandon  (B.  C.)  Waterworks  and  Electric 
Light  Company  has  received  permission  from  the 
lieutenant-governor  to  divert  200  miner 'inches  of 
water  from  Sandon  Creek,  and  200  inches  from 
Carpenter  Creek,  250  feet  above  the  crossing  of  the 
Kaslo  and  Stoctan  railway,  for  power-generating 
purposes. 

The  Montreal  and  Southern  Counties  Electric 
Railway  Company's  bill  has  passed  the  House  of 
Commons.  The  bill  describes  a  comprehensive 
scheme  for  electric  roads  through  the  eastern  town- 
ships bordering  on  the  St.  Lawrence  River,  opposite 
Montreal. 

The  Toronto  Electric  Railway  Company  will  prob- 
ably amalgamate  with  the  Toronto  Electric  Light 
Company.  The  majority  of  the  stock  in  both  com- 
panies is  held  by  the  same  men,  and  both  companies 
are  friendly  to  the  International  Traction  Company 
of  Buffalo,  which  is  getting  control  of  all  the  elec- 
tric trolley  lines  for  50  miles  around  Niagara  Falls. 
Manager  McNicholls  of  the  General  Electric  Light 
Company  favors  the  scheme  and  thinks  the  best  in- 
terests of  the  company  would  be  served  by  an 
amalgamation.  H. 


Ottawa,  Ont.,  May  3. — Messrs.  S.  H.  Ewing,  Alex. 
MacPherson,  Murdoch  Mackenzie,  J.  P.  Cleghorn 
and  James  Tasker  of  Montreal  have  incorporated 
the  Corriwall  Street  Railway,  Light  and  Power  Com- 
pany, with  a  share  capital  of  $200,000.  The  Cornwall 
street  railway  is  owned  by  the  Sun  Life  Assurance 
Company,  having  been  taken  over  on  foreclosure  of 
a  mortgage.  The  above-mentioned  directors  are  all 
on  the  board  of  directors  of  the  Sun  Life  Company, 
and  the  application  for  incorporation  was  probably 
made  to  separate  the  road  from  the  insurance  com- 
pany  itself. 

The  Soulanges  Canal  was  opened  for  the  .season 
on  May  ist  with  the  new  electrical  apparatus  for 
working  the  lock  gates,  sluices,  bridges,  etc.,  in  full 
and  successful  operation.  The  locks  are  handled  by 
two  men,  one  on  each  side.  The  heavy  gates,  weigh- 
ing 60  tons,  are  opened  or  shut  in  one  minute,  and 
the  sluices  in  45  seconds.  The  machines  work  with 
perfect  ease,  safety  and  smoothness,  and  are  designed 
so  as  to  be  under  complete  control,  and  thus  obviate 
any  chance  of  breakdown,  if  handled  with  ordinary 
care.  Only  half  the  number  of  men  are  now  re- 
quired to  operate  the  canal,  the  money  saved  being 
about  $10,000.  The  canal  is  brillianlly  lighted  by 
electricity  throughout,  and  is  as  easily  navigable  by 
night    as   in   the  daytime. 

It  has  been  decided  that  the  motive  power  for  the 
new  Canadian  Pacific  shops  at  Montreal  will  be 
electricity,  and  it  is  probable  that  the  only  steam 
generated  will  be  for  heating  purposes.  The  Shaw- 
inigan  Power  Company,  it  is  said,  has  made  an 
offer  to  the  Canadian  Pacific,  but  tenders  will  prob- 
ably be  called  for  before  any  contract  of  sunply 
is  made.  The  machinery  in  the  new  shops  will  be 
run  by  one  large  dynamo,  generating  800  or  1,000 
horsepower,  installed  as  near  the  center  of  the  works 
as  possible,  and  transmitting  power  to  the  various 
motors,  either  working  one  or  several  machines,  as 
the  case  might  be.  W. 


Southern  Developments. 

Charlotte,  N.  C,  May  3. — While  no  positive  con- 
firmation can  be  secured,  it  is  asserted  at  Norfolk, 
■Va.,  that  the  details  of  a  large  street-car  combina- 
tion have  been  completed,  and  that  the  holdings  of 
the  Williams  syndicate,  or  the  Norfolk  Railway  and 
Light  Company,  there,  are  about  to  pass  into  the 
hands  of  Alexander  Brown  &  Sons  and  Nelson  Per- 
rin   of   Baltimore. 

At  a  recent  meeting  of  the  light  committee  of 
the  Richmond  (Va.)  City  Council  it  was  announced 
that  a  new  company  is  being  formed  to  lidit  the 
city,  which  company  was  represented  by  William 
Tenkins.  It  is  stated  that  the  company  is  backed 
bv    several    millionaires,    and    that    a    million-dollar 


plant  IS  bcmg  erected.  It  is  said  that  the  new  com- 
pany  will    apply    for   a  charter   immediately. 

Comptroller-general  Wright  does  not  agree  with 
the  assessors  of  the  city  of  Atlanta,  Ga.,  in  their 
contention  that  the  plant  of  the  Georgia  Electric 
Light  Company  should  not  be  returned  to  the  state 
for  taxation. 

The  secretary  of  state  issued  a  charter  recently 
for  the  Consolidated  Railway,  Light  and  Power 
Company  of  Wilmington,  the  capital  stock  being 
$500,000.  The  new  company  is  a  consolidation  of 
the  Wilmington  Gas  Light  Company,  the  Wilming- 
ton Seacoast  Railroad  Company  and  the  Wilmington 
Street  Railway  Company. 

H.  H.  Pearson,  Jr.,  returned  to  New  Orleans  re- 
cently from  New  York.  He  stated  that  all  arrange- 
ments had  been  made  for  the  taking  over  of  the 
Carrollton  (La.)  electric  road  and  that  the  transfer 
would  probably  be  made  in  30  days.  He  also  said  that 
he  had  been  elected  president  of  the  New  Orleans 
Railway  Company,  which  is  the  name  of  the  corpo- 
ration which  has  purchased  the  New  Orleans  City 
Railroad  Company  and  the  New  Orleans  and  Car- 
rollton Railroad  Company.  L. 


Information  from  Indiana. 

Indianapolis,  May  5.— It  is  proposed  to  build  a 
new  traction  line  between  Clinton  and  Terre  Haute 
via  Dana.  The  line  will  form  a  junction  with  the 
Danville    (111.)    and    Lafayette    system. 

Captain  J.  G.  Eigemann  of  Rockport  is  at  the 
head  of  a  movement  to  build  an  electric  line  from 
Mitchell  to  Rockport.  The  road  would  extend 
through  French  Lick  Springs  and  St.  Meinrad, 
where  there  is  a  famous  Catholic  college. 

The  Indianapolis  Street  Railroad  Company  has 
completed  plans  for  extensive  improvements.  Presi- 
dent McGowan  estimates  the  outlay  at  a  half  million 
dollars  for  extensions,  equipments  and  buildings,  in- 
cluding additional  power-house  machinery.  Cars 
will  be  running  from  Knightstown  over  the  Green- 
field line,  and  from  Mooresville  over  the  Smith- 
Martinsville  line,  and  from  ShelbyviUe  over  the 
Shelbyville  and  Greenwood  line  in  a  short  time,  it 
is  stated.  There  is  also  a  race  between  the  Smith- 
Plainfield  and  the  Lieber-Plainfield  lines  to  see  which 
will  get  into  Indianapolis  first. 

The  time  limit  having  expired,  the  Union  Trac- 
tion Company  will  begin  to-day  to  carry  freight  from 
Indianapolis  to  towns  where  Indianapolis  merchants 
have  a  big  daily'  business.  The  mayor  has  informed 
the  company  that  it  must  provide  a  central  freight 
station,  as  objections  are  being  made  to  using  the 
streets  for  that  purpose. 

The  Fort  Wayne  Traction  Company  has  refused 
to  entertain  the  proposition  of  the  council  commit- 
tee, which  was  to  grant  the  road  a  franchise  for 
exterfsions  on  the  condition  that  fares  might  be 
revised  every^  10  years  and  that  a  rate  of  3%  cents 
be  made  during  the  hours  when  neople  are  going 
to  and  from  work.  This  refusal  will  delay  ex- 
tensions. The  city  lines  are  owned  by  Cleveland 
capitalists,  who  place  a  value  of  $1,500,000  on  the 
system,  and  are  not  willing  to  sell  at  that  figure. 
Several  interurban  companies  have  attempted  to 
purchase  the  lines,  but  none  are  willing  to  pay  the 
price.  The  councilmen  say  the  company  has  a  per- 
petual franchise,  acquired  without  remuneration  to 
the  city,  and  should  be  brought  to  time,  but  there 
is  apparently  no  legal  way  to  do  it.  The  company 
offers  its  books  for  inspection  to  prove  its  claim  that 
it  costs  four  cents  to  carry  a  passenger,  while  the 
council  insists  on  a  3%-cent  fare. 

The  interurban-railway  situation  at  Logansport 
continues  to  produce  exciting  incidents.  Thursday 
morning,  at  a  given  signal  announcing  that  the  re- 
strainirg  orders  had  been  dissoloved,  dirt  began  to 
fly,  and  ties,  rails  and  spikes  were  made  into  a  rail- 
road along  High  Street  in  a  few  hours'  time.  The 
Northern  Traction  Company  got  possession  of  the 
contending  portion  of  Fifth  Street,  thereby  checking 
the  extension  of  the  Wabash  Traction  Company's 
Erie  Avenue  line  into  Fifth  and  Market  Streets. 
Although  the  Northern  Company  has  gained  an 
advantage,  there  are  other  complications  and  other 
injunction  suits  pending.  The  Northern  Company 
has  filed  a  $5,000  damage  suit  against  the  Wabash 
company  for  alleged  interference.  Public  sentiment 
seems  to  be  in  favor  of  the  Northern  company,  on 
the  ground  that  George  McCulIoch  is  backing  it,  and 
the  people  have  faith  in  McCuUoch's  ability  and 
determination  to  build  an  interurban  line  into  Lo- 
gansport. 

On  April  29th  the  Logansport  and  Kokomo  Rail- 
way Company,  otherwise  known  as  the  Lau-Stone- 
man  syndicate,  was  absorbed  by  the  Indianapolis 
Northern  Traction  Company.  This  deal  gives  the 
McCulloch  interests  possession  of  all  the  interurban 
franchises  into  Logansport,  with  the  exception  of 
those  of  the  Wabash  River  Traction  Company, 
known  as  the  Boyd  syndicate.  The  McCulloch  pro- 
moters have  also  made  arrangements  for  a  consolida- 
tion with  the  Lafayette  Street  Railway  Company 
and  propose  to  build  a  line  from  Logansport  to 
Lafayette,  by  way  of  Delphi,  following  the  tow- 
path  on  the  old  canal  bed. 

The  boycott  against  the  Brazil  and  Terre  Haute 
electric  lines  continues.  It  is  claimed  that  the  re- 
ceipts last  week  were  $42.50,  when  the  usual  re- 
ceipts are  from  $2,000  to  $3,000.  A  fine  of  $2  is 
imposed  on  every  union  miner  for  riding  on  one 
of   the    company's    cars. 

Electric-railroad  building  is  booming  in  Johnson 
County.    Three  different  lines  are  in  process  of  con- 
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struction — the  \\'averle3',  the  Columbus  and  the  Shel- 
byville  lines — and  all  will  be  completed  in  a  few 
weeks. 

A  lower  schedule  of  prices  for  electric  light  went 
into  effect  at  Anderson  oh  May  ist',  reducing  the  old 
rate  about  one-half.  All  the  contracts  are  based  on 
the  meter  system  and  the  price  is  now  nine  cents 
a  thousand  kilowatts  and  4V2  cents  an  hour  for  each 
lamp. 

Six  days  after  the  Plymouth  electric-light  plant 
was  destroyed  by  fire — nothing  was  left  to  be  re- 
paired except  the  boiler — the  plant  was  rebuilt  and 
in  full  running  operation. 

A  new  electric-light  company,  to  be  known  as  the 
People's  Light,  Heat  and  Power  Company,  has  been 
incorporated  at  Crawfordsville  and  has  asked  for 
a  franchise.  F. 


From  the  Buckeye  State. 

Columbus,  Ohio,  May  3. — When  the  Malioning 
Valley  Railway  Company  of  Voungstown  increased 
its  capital  stock  from  :^i, 500,000  to  $2,500,000  the 
signiticance  of  the  move  was  not  entirely  apparent, 
but  since  that  time  it  is  reported  that  the  properties 
of  the  Trumbull  Electric  Railway  Company  and 
the  Niles  Traction  Company  have  been  transferred 
lo  this  company,  thus  putting  the  control  of  the 
proposed  extension  from  Levittsburg  to  the  state 
iine    under    one   management. 

The  Dayton,  Springtield  and  Urbana  Railway 
Company  will  put  on  a  train  between  Springfield 
and  Dayton  that  will  make  a  speed  o±  60  miles  an 
hour  over  a  portion  of  the  line.  The  electric  roads 
in  this  state  are  getting  ready  to  compete  in  large 
measure  with  the  steam  roads,  so  far  as  speed  is 
concerned. 

'1  he  Detroit  and  Toledo  Shore  Line  has  been 
completed  by  Receiver  Strang  and  will  be  put  in 
operation  at  once.  It  connects  with  the  Detroit 
L  nited  at  Trenton  and  with  the  Toledo  and  Monroe, 
at  Jlonroe,  thus  making  a  through  line  from  Toledo 
to  Detroit. 

A  syndicate  is  being  organized  in  Cleveland  to 
complete  the  Cleveland,  Patnesville  and  Ashtabula 
railroad.  The  organization  of  a  company  will  take 
place  within  a  short  time.  The  capital  stock  will 
be  $750,000  and  a  like  amount  of  bonds  will  be 
issued.  Holcomb  &  Latimer  have  charge  of  the 
matter. 

The  Interurban  Terminal  Company  of  Cincinnati 
has  been  incorporated,  with  a  capital  stock  of  $100,' 
ceo,  by  G.  R.  Scrugham,  George  H.  Worthington 
and  others.  Mr.  Scrugham  is  president  of  the  Cin- 
cinnati and  Eastern  Rapid  Transit  and  other  roads 
Ground  has  been  purchased  on  Sycamore  Street  for 
the  building  to  be  used  as  a  depot,  which  will  be 
six  stories  in  height.  It  is  the  intention  of  the  com 
pany  to  accommodate  any  interurban  roads  built 
into  the  city  and  will  doubtless  be  the  means  of 
allaying  a  great  deal  of  opposition  to  the  entrance 
of  many  outside  companies. 

The  striking  street-railway  conductors  and  motor- 
men  at  Lima  have  received  an  advance  to  16  cents 
per  hour  in  wages  and  have  returned  to  work. 

Representative  Myers  has  prepared  a  bill  to  limit 
the  fare  on  electric  railway's  to  I^^  cents  per  mile. 

The  Newport  and  Alexandria  Traction  Company 
has  applied  for  a  franchise  to  operate  its  lines  in 
the  city  of  Newport,  Ky. 

A  temporary  restraining  order  has  been  granted 
against  the  iliamj  and  Erie  Transportation  Com- 
pany to  prevent  the  la3'ing  of  tracks  on  the  canal 
bank  through  the  town  of  Mtamisburg.  The  com- 
plaint is  that  it  will  destroy  the  use  of  the  bridges 
across  the  canal.  The  writ  is  returnable  on  May  8th. 

The  Springfield  and  Sidney  Rapid  Transit  Com- 
pany is  securing  rights-of-way  between  those  two 
towns   for    an   electric-railway  line. 

The  Toledo  extension  of  the  Toledo,  Fostoria 
and  Findlay  electric  road  will  be  built  as  soon  as 
material  can  be  secured.  It  is  the  intention  to  have 
it    in    operation    this   fall,   if   possible. 

The  Cleveland  Electric  Railway  Company  will 
maintain  an  outing  department  this  j'ear,  and  J.  W. 
Butler  has  been  appointed  manager.  The,  work  of  the 
department  v.-ill  be  to  look  after  Sunday-school  pic- 
nics, society  reunions,  outings  at  the  parks  and  all 
other  matters  of  this  kind.  O.  M.  C. 


Northwestern  Notations. 

Minneapolis,  May  3. — The  Michigan  Lake  Supe- 
rior Power  Company  of  Sault  Ste.  Marie,  Mich., 
has  placed  contracts  in  the  East  for  $75,000  worth 
of  electrical  machinery-,  to  be  installed  in  the  big 
power   house  of  the  company. 

Sauk  Center,  Minn.,  has  made  a  new  contract  for 
electric  street  lighting,  on  the  basis  of  $80  a  year 
for  arc  lights  until  4  a.  m.,  or  $85  for  all  night. 

The  Twin  City  Rapid  Transit  Company  is  ex- 
perimenting with  oil  for  fuel  in  its  Hill  Street  sta- 
tion in  St.  Paul.  If  it  proves  a  success,  that  fuel 
will  probably  be  substituted  in  every  one  of  the 
companj-'s  power  houses. 

A  municipal  electric-light  plant  will  be  installed 
at  Washington,  Iowa. 

The  Interurban  Railway  Company,  which  is  now 
constructing  a  line  from  Des  Moines  to  Newton, 
Iowa,  will  establish  a  power  house  at  Mitchellville,  as 
well   as  a  station  and  car  bams. 

Lamberton,  Minn.,  will  vote  on  the  establishment 
of  an    electric-light    plant. 

The  Twin  City  Rapid  Transit  Company  is  about 
to  put  in  use  a  new  system  of  signs  for  its  street 
cars  in  Minneapolis.     There  will  be  three  illuminated 
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signs  on  each  car,  being  located  in  front  and  on 
each  side.  The  device  consists  of  a  strip  of  linen 
bearing  the  name  of  the  line,  carried  betwen  two 
rollers.  The  company  is  building  abont  50  new 
cars  this  season.  All  will  be  fitted  with  Christen- 
sen  air  brakes.  Brill  trucks  and  the  "L4"  General 
klectric  controllers. 

Eastern  capitalists  have  made  a  proposition  to 
the  Commercial  Club  of  North  Yakima,  Wash.,  to 
build  an  electric  line  from  that  city  to  Sunnvside,  a 
distance  of  40  miles.  '      R. 


Beyond  the  Rockies. 

Salt  Lake  City,  May  3.— Electric  plants  are  now 
in  operation  in  Utah  whose  gross  output  amounts 
to  19,350  horsepower.  The  plants  are  so  arranged 
that  by  the  addition  of  more  machinery  in  the  ex- 
isting stations,  their  electrical  output  may  at  any 
time  be  increased  to  as  high  as  32,000  horsepower. 

A.  H.  Branch  has  been  elected  president  of  the 
Oklalioma  City  Gas  and  Electric  Company  and,  fol- 
lowing the  consolidation  of  two  rival  light  compa- 
nies, will  construct  a  plant  to  light  Oklahoma  City 
and  to  furnish  power  for  a  street-car  system,  which 
will  be  built  by  St.  Louis  capitalists.  The  first  ex- 
penditure calls  for  $200,000  in  improvements.  Mr. 
Branch  has  appointed  H.  C.  Nelson  supermtendent 
of  construction. 

Chicago  capitalists  have  under  consideration 
a  plan  for  generating  electricity  by  the  utilization 
of  the  Shoshone  Falls  of  the  Snake  River  in  Idaho. 
The  Chicago  company  will  harness  the  falls  and 
supply  light  and  power  for  a  radius  of  atout  100 
miles. 

The  commissioners  of  Ada  County,  Idaho,  have 
granted  a  franchise  to  the  Electric  Power  Company 
to  erect  and  maintain  poles  throughout  the  high- 
ways of  the  county.  The  franchise  runs  for  50 
3'ears. 

A  scheme  to  inaugurate  a  large  part  of  the  ceded 
portion  of  the  Fort  Hall  reservation,  Idaho,  also 
for  the  erection  of  a  large  electric  power  and  pump- 
ing plant  at  American  Falls  is  under  consideration 
in  Salt  Lake  City.  The  company  will  be  headed  by 
F.  J.  Bridge,  vice-president  of  the  American  Falls 
Power,  Light  and  Irrigation  Company,  which  has 
been  incorporated  with  a  capital  of  $300,000. 

A  contract  has  been  entered  into  between  the  West- 
inghouse  Electric  and  Manufacturing  Company  and 
A.  H.  Tarbett  of  Salt  Lake  City  for  the  construc- 
tion at  American  Falls  of  a  plant  developing  from 
2,500  to  3,000  horsepower,  to  be  utilized  for  lighting 
the  city  of  Pocatello  and  to  furnish  power  for  the 
operation    of    the    Union    Pacific    shops. 

F.  E.  Himrod  says  that  the  Cascade  Electric  Com- 
pany of  Idaho  Springs,  Colo.,  will  immediately 
double  the  capacity  of  the  trunk  lines  from  George- 
town to  Idaho  Springs  and  build  its  lines  into  Gilpin 
County.  The  Cascade  company  has  spent  about 
$50,000  in  the  building  of  lines  and  acquiring  rights 
from  Georgetown  to  Idaho  Springs,  and  at  the  meet- 
ing of  the  stockholders  last  week  $25,000  was  ap- 
propriated for  extensions. 

Work  has  commenced  on  the  United  Power  Com- 
pany's new  dam  above  Georgetown,  and  this  com- 
pany has  purchased  another  300-horsepower  gen- 
erator to  supply  the  demand  for  power  and  light. 
The  company  is  now  furnishing  Silver  Plume, 
Georgetown  and  Idaho  Springs  with  light  and 
power.  C. 


On  the  Pacific  Slope. 

San  Francisco,  May  i. — The  mayor  and  Board 
of  Supervisors  of  San  Francisco  are  proceeding 
with  their  plans  to  take  possession  of  the  Geary 
Street,  Park  and  Ocean  railway,  and  to  transform  it 
from  a  cable  into  an  electric  line.  The  Board  of 
Supervisors  has  passed  a  resolution  instructing  the 
Board  of  Public  Works  and  the  city  engineer  to 
prepare  plans  and  estimates  of  the  cost  of  recon- 
struction as  a  municipal  electric  road,  with  under- 
ground trolley,  girder  rails  and  the  most  improved 
electrical  apparatus  known. 

The  McCloud  River  Electric  Power  Company,  of 
which  Robert  Gibson,  Henry  B.  Twombley  and 
others  of  New  York  are  diretcors,  is  reported  to 
have  closed  a  contract  w-ith  the  Bullock  Electric 
Manufacturing  Company  of  Cincinnati  for  a  10,000- 
horsepower  electric  plant,  to  be  installed  on  the  Mc- 
Cloud River  in   Shasta   County. 

The  Reno  Electrical  Works  of  Reno,  Nevada,  have 
opened  an  electrical  supply  store  at  105  Virginia 
Street. 

Work  on  the  foundation  for  the  annex  to  the 
pow-er  plant  of  the  Washington  Water  Power  Com- 
pany, at  Spokane  Wash.,  is  now  under  way.  David 
L.  Huntington,  general  manager  of  the  company,  in 
speaking  of  the  improvements,  said :  "This  annex 
will  occupy  2.772  square  feet.  It  will  be  built  of 
brick  and  will  be  of  the  general  style  of  architecture 
of  the  present  buildings.  Two  steel  pipes,  each  10 
feet  in  diameter,  will  furnish  water  to  two  stand- 
pipes  66  feet  high,  which  will  be  put  in  for  the 
purpose  of  regulating  the  water  pressure  upon  the 
big  turbine  wheels.  The  waterwheels  will  be  di- 
rectly connected  with  the  shafts  of  two  electric 
generators  having  a  rated  capacity  of  3,000  horse- 
power each.  A  new  switchboard  of  blue  Vermont 
marble  will  occupy  the  entire  west  end  of  the  new- 
annex.  Besides  furnishing  light  and  power  to  Spo- 
kane, a  large  portion  of  the  power  developed  will  be 
transmitted  to  Wardner,  Wallace,  Burke  and  other 
points  in  the  Cceur  d'Alene  mining  district  of  Idaho. 
The  company  expects  to  complete  the  necessary  ex- 


tension  of  its  dam  and  get  the  plant  in  entire  run- 
nmg  order  by   the  first  of  January,    1903." 

The  Truckee  River  General  Electric  Company  of 
Reno,  Nevada,  is  planning  to  build  another  power 
house   west  of  Verdi. 

The  Imperial  Light,  Water  and  Power  Company 
of  Los  Angeles,  Cal,  has  incorporated,  with  a  cap- 
ital stock  of  $100,000.  The  directors  are  W  F 
Holt,   H.   C.   Oakley    and    F.   C.   Paulin. 

H.  B.  Woodhill  of  Los  Angeles,  Cal.,  has  applied 
to  the  Board  of  Supervisors  of  Los  Angeles  County 
for  a  franchise  to  construct  an  electric-power  and 
lighting  line  thi-ough  the  town  of  Hollywood.      A. 

San  Francisco,  May  2.— W.  G.  Henshaw  of  the 
Oakland  (Cal.)  Union  Savings  Bank,  W.  A.  Bissell 
of  the  Santa  Fe  railroad  and  A.  S.  McDonald  of 
San  Francisco  have  closed  a  deal  by  \vhich  they 
become  the  owners  of  the  Stockton  electric  street- 
railway  system.  A  large  sum  of  money  will  be  put 
into  improving  the  main  line,  which  will  be  extended, 
and  branches  will  be  built  to  all  parts  of  the  city. 
A  system  \yill  also  be  run  into  the  country  and  a 
line  to  Lodi   is  assured. 

The  United  Gas  and  Electric  Company,  recently 
incorporated  in  San  Francisco,  with  a  capital  of 
$2,500,000,  has  secured  an  option  on  both  the  elec- 
tric-light and  power  companies  of  San  Jose,  Cal., 
and  the  expectation  is  that  the  deal  will  be  closed 
in  a  short  time. 

^_It  is  reported  that  there  are  two  parties  in  the 
Kings  River  Canyon  country  in  California  reserv- 
ing water  courses  in  behalf  of  San  Francisco  cap- 
italists   for    generating    electricity. 

It  is  quite  generally  conceded  that  Portland  cap- 
ital will  purchase  the  Vancouver  (Wash.)  electric- 
light  plant.  It  is  probable  that  a  new  plant  will  be 
built  at  a  cost  of  $100,000. 

A  franchise  has  been  granted  the  Seattle  Electric 
Company  to  build  a  line  of  street  railway  through 
the  town  of  Benton,  Wash.,  and  also  permission  to 
run  light  and  power  wires  throughout  the  city. 

Highland  fCal.)  people  will  offer  a  bonus  to 
have  the  San  Bernardino  Valley  Traction  Company 
extend  its   electric   road  to  that  place.  C. 


PERSONAL. 


Thomas  B.  Kyle  of  the  Shelby  (Ohio)  Electric 
Company  has  been  nominated  by  the  Republicans  of 
his  district  for  a  second  term  in  Congress. 

Henry  S.  Pritchett,  president  of  the  Massa- 
chusetts Institute  of  Technology,  will  be  orator 
at  the  convocation  of  the  University  of  Chicago 
on  June  17th. 

J.    W.    Duncan,    superintendent    of    the   municipal 
electric-lighting    department    of    Highland,    111.,    has 
resigned  his  position   to  take   charge  of  a  plant    in 
City.  Ore 

Patrick  J.  Kennedy  has  been  transferred  from  the 
Boston  election  commissionership  to  the  wire  com- 
missionership  of  the  same  city,  to  replace  William 
H.    Lott,    resigned. 

Professor  Elihu  Thomson  and  Dr.  A.  E.  Ken- 
nelly  talked  on  "Wireless  Telegraphy"  before  a  re- 
cent meeting  of  the  Commercial  Club  in  Boston. 
Both  speakers  are  past-presidents  of  the  American 
Institute   of    Electrical    Engineers. 

Ira  A.  McCormack,  formerly  general  manager  of 
the  Cleveland  Electric  Railway  Company  of  Cleve- 
land, Ohio,  has  recently  accepted  the  position  of 
assistant  general  manager  of  the  Harlem  division  of 
the  New  York  Central  and  Hudson  River  Railroad 
Company. 

W.  P.  Cannon,  a  brother  of  Congressman  J.  C. 
Cannon,  died  at  his  home  in  Danville,  111.,  on  May 
3d  from  the  effects  of  a  fall.  Besides  holding  the 
office  of  president  of  the  Second  National  Bank 
of  Danville,  Mr.  Cannon  was  president  of  the 
Danville    Street    Railway    and    Light    Company. 

George  P.  Sherman,  who  died  recently  in  Mil- 
waukee, delivered  the  seventh  lecture  given  in  Cooper 
Institute,  New  York.  It  is  said  that  in  this  lecture 
he  predicted  that  electricity  would  eventually  be 
utilized  as  an  agent  for  the  transmission  of  power 
and  was  hissed  for  it.  He  was  described  as  a  man 
of  scholarly  attainments. 

J.  Charles  Young,  who  for  the  last  seven  years 
has  been  secretary  of  the  People's  Light  Company 
and  superintendent  of  the  electrical  department  in 
'"^es  Moines,  Iowa,  will  tender  his  resignation,  to 
become  effective  June  ist.  The  reason  for  the  res- 
ignation is  the  fact  that  Mr.  Young  intends  to  go 
into  business  for  himself. 

Edward  B.  Ellicott,  city  electrician  of  Chicago, 
returned  to  the  city  this  week  from  a  tw-o  weeks' 
visit  in  Mexico.  While  there  Mr.  Ellicott  examined 
an  electric  power-transmission  plant  at  Pueblo,  with 
the  object  of  obtaining  data  that  might  be  used  in 
solving  the  problem  of  utilizing  power  from  the 
drainage  canal  at  Lockport,  111. 

President  Hadley  of  Yale  is  one  of  the  editors 
of  the  forthcoming  edition  of  the  Encyclopedia 
Britannica.  The  departments  of  mathematics  and 
electricity  will  be  in  charge  of  Dr.  Joseph  Larmor 
and  Professor  J.  A.  Fleming,  respectively.  Among 
the  other  contributors  will  be  Lord  Rayleigh.  Sir 
\\'illiam  Crookes,  Professor  Dewar.  Dr.  Oliver 
Lodge,  Professor  J.  J.  Thomson  on  science,  and 
Professor  Unwin,  Professor  Ewing,  Professor  Elihu 
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Thomson,   Emile   Garcke  and  J.  Emerson   Dowson 
on  engineering. 

Briggs  C.  Keck  has  resigned  as  treasurer  of  tlie 
United  Electric  Light  and  Power  Company  of  Bal- 
timore and  has  accepted  a  position  with  the  Mary- 
land Biscuit  Company.  Mr.  Keck  was  formerly 
treasurer  of  the  United  Railways  and  Electric  Com- 
pany. 

At  a  meeting  of  the  local  transportation  com- 
mittee of  the  Chicago  City  Council  the  resignation 
of  George  C.  Sikes,  the  secretary  of  the  committee, 
was  presented  and  accepted.  Mr.  Sikes  has  devoted 
much  study  to  street-railway  problems  and  has  taken 
hold  of  the  local  franchise-settlement  question  with 
much  earnestness  and  ability.  His  resignation  is  to 
take  effect  June  1st. 

Mr.  Thomas  R.  Mercein,  secretary  of  the  North- 
western Electrical  Association  and  manager  of  the 
Milwaukee  Auxiliary  Fire  Alarm  Company,  has 
started  on  a  trip  to  Europe,  where  he  proposes  to 
spend  2'i:  months,  ilr.  Mercein  will  ramble  freely 
over  England,  Ireland,  Scotland  and  the  continent, 
but  his  address  through  May  will  be  Paris  and 
through  June,  London,  care  of  the  American  Express 
Company,  ilr.  ilercein  travels  alone,  and  his  trip  is 
principally  for  pleasure  and  rest. 

Western  men  are  in  demand  in  the  East,  judging 
from  the  number  of  Western  Union  officials  who 
ha\e  been  transferred  from  Chicago  and  other  west- 
ern points.  The  latest  transfer  is  that  of  Edward 
M.  Mulford,  Jr.,  manager  of  the  Chicago  office  of 
the  V\  estern  Union  Telegraph  Company,  who  has 
been  promoted  to  the  position  of  manager  of  the 
New  i'ork  office.  Mr.  Mulford  left  for  New  York 
last  Sunday  and  his  successor  in  Chicago,  J.  C. 
Smith  of  Galveston,  Texas,  will  take  charge  of 
his  new  work  on  May  15th.  Mr.  Mulford  has  been 
in  the  service  of  the  Western  Union  for  the  last 
iS  years.  At  various  times  he  served  as  manager 
at  Camden,  N.  J.,  Philadelphia  and  Chamg3.ign,  111., 
and  in  1889  he  entered  the  Chicago  office  as  clerk 
and  stenographer,  and  was  steadily  promoted.  He 
learned  to  telegraph  when  but  a  lad  of  II  years. 
He  was  born  in  Greenwich,  N.  J.,  January,  1S65. 


ELECTRIC  LIGHTING. 

Tom  J.  Gardner  will  install  an  electric-lighting 
plant  in  Las  Animas,  Colo.,  in  a  short  time. 

The  cities  of  Athena  and  Weston  Ore.,  will  soon 
be  provided  with  electric  lighting.  M.  A.  Gills  has 
already  secured  the  Athena   franchise. 

The  Clinton  (Tenn.)  Electric  Light  Company  has 
been  incorporated,  with  $4,000  capital  stock,  by  T. 
k.  Price,  H.  S.  Migner  and  A.  J.  Price. 

The  South  Haven  (Mich.)  Fuel,  Light  and  Power 
Company  has  been  organized  with  $40,000  capital 
stock  and  with  A.  C.  Runyan  as  president. 

H.  W.  Reynolds  of  Camden,  N.  J.,  and  others 
have  incorporated  the  People's  Electric  Company  of 
Mount  Holly,  N.  J.,  with  $ioo,oco  capital  stock. 

The  Buck  Electric  Company  of  Pierre,  S.  D.,  has 
been  incorporated,  with  $1,000,000  capital  stock,  by 
ianlorcl  P.  Record,  L  W.  Goodner  and  R.  M.  J. 
Tallman. 

The  Woodbourne  Electric  Light,  Heat  and  Power 
Company  of  Sussex,  N.  J.,  has  been  incorporated, 
with  $30,000  capital  stock,  by  H.  D.  Van  Gasbeck 
and  others. 

A  New  York  company  has  secured  possession  of 
the  properties  and  franchise  of  the  Orr  Electric 
Power  Company  in  the  city  of  Dillon,  Mont.,  for  a 
consideration    of   $170,500. 

The  Board  of  Electric  Lights  and  Waterworks 
of  Coldwater,  Mich.,  has  been  authorized  to  expend 
$12,500  for  the  electric-light  and  waterworks  fund 
with  which  to  purchase  two  200-kilowatt  alternators 
and    other    machinery. 

The  properties  of  the  Paris  Light  and  Power 
Company  and  the  Paris  Transit  Company  of  Paris, 
Texas,  have  been  acquired  by  Thomas  W.  Crouch 
and  others  of  St.  Louis,  for  the  sum  of  $600,000. 
The  plants  will  be  improved. 

The  Seneca  River  Power  Company  has  piirchased 
the  Edison  Illuminating  Company  of  Baldwinsville, 
N.  Y.  The  power  company  has  been  incorporated 
to  operate  in  the  towns  of  Baldwinsville,  Solvay, 
Warner,  Memphis,  Camillus,  Elbridge,  Geddes,  Ly- 
sander,  Salina  and  Van  Buren,  Onondaga  County, 
and  Phoini.x   and   Schroeeppel,   Oswego  County. 


ELECTRIC  RAILWAYS. 

The  Ohio  Construction  Company  of  Baltimore 
County,  Md.,  has  been  incorporated  with  $1,000,000 
capital  stock  to  construct  and  operate  light  railways. 

The  Kirksville  and  Novinger  Electric  Railway 
Company  of  Kirksville,  Mo.,  has  been  incorporated, 
with  $20,000  capital  stock.  W.  T.  Baird  of  Kirks- 
ville is  interested. 

A  report  from  Wilmington,  N.  C,  states  that  the 
work  of  converting  the  Seacoast  railroad  into  a 
trolley  line  is  expected  to  begin  within  two  weeks 
and   to  be   completed  by  August   ist. 

A  new  electric  railroad  from  Troy,  N.  Y.,  to 
Williamstown,  Mass.,  is  to  be  built  this  summer. 
It  will  be  50  miles  in  length.     George  E.  Greens  of 


Hoosick  Falls  is  president  of  the  company  which  is 
to  build  the  road. 

The  La  Crosse  and  Black  River  Falls  (Wis.) 
Railway  Company  has  been  incorporated,  with  $75,- 
000  capital  Slock.  The  company  will  build  an  elec- 
tric line  to  Black  River  Falls,  50  miles  northeast 
of   La    Crosse. 

The  third  transfer  suit  brought  by  the  city  of 
Chicago  against  the  Chicago  Union  Traction  Com- 
pany was  decided  on  May  2d  adversely  to  the  com- 
pany. The  ma.ximuin  hne  of  $200  was  imposed  upon 
the  company,  in  the  two  former  trials  the  com- 
pany   had  been  acquitted. 

'i  he  Homestead  and  Mifflin  (Pa.)  Street  Railway 
Company  has  begun  the  construction  of  an  electric- 
railway  line  Ironi  Homestead  to  Lincoln  Place,  a  dis- 
tance ol  3V'.i  miles,  which  will  cost  $100,000.  AdUi- 
tiuns  will  be  built  to  the  road  and  ne-xt  spring  a 
branch  will  be  constructed  to  Vvhitaker,  to  cost 
$75,000. 

laking  advantage  of  the  fact  that  Cape  May, 
N.  J.,  courts  do  not  issue  writs  after  noon  on  Sat- 
uicjay,  the  Philadelphia  and  Reading  Railroad  Com- 
pany, winch  has  been  building  an  electric  line 
through  Cape  May,  under  protest,  built  a  trol- 
ley line  three  blocks  in  length  betweeen  noon  on 
.April  26th  and  the  evening  of  the  27th,  to  avoid 
interference,  i  he  building  of  the  road  completes 
the  Reading  route  from  Camden  to  Cape  May 
Point,  whicn  has  been  desired  since  last  May.  It 
also  completes  the  route  from  New  ^ork  to  Bal- 
timore by  way  of  the  Central  Railroad  of  New  Jer- 
sey, the  Reading,  a  ferriage  across  Delaware  Bay, 
and   the   Queen   Anne    railroad. 

Traffic  on  the  Metropolitan  West  Side  Elevated 
railway  of  Chicago  in  April  made  a  high  rec- 
ord. It  amounted  to  a  daily  average  of  109,246 
passengers,  a  gain  of  12,228  daily,  or  12.6  per  cent, 
over  April  of  last  year.  This  is  the  largest  percent- 
age of  increase  of  any  of  the  Chicago  elevated  roads, 
^.^um  side  elevated  traffic  in  April  was  greater  than 
any  other  month  since  the  World's  Fair.  The  daily 
average  was  81,009  passengers,  a  gain  of  3,227,  as 
compared  with  the  corresponding  month  of  last  year, 
or  4.16  per  cent.  The  Northwestern  Elevated  also 
made  a  record  showing.  The  daily  average  traffic 
was  65,430  passengers,  a  gain  of  6,807,  or  II.6  per 
cent. 

The  consolidation  of  the  Philadelnhia  Rapid  Tran- 
sit Company  and  the  Union  Traction  Company  of 
Jr'niladelphia,  whose  prospective  consolidation  was 
mentioned  in  the  Western  Electrician  some  time  ago, 
has  taken  place.  On  July  ist  the  Union  Traction 
Company  will  withdraw  from  business.  The  Phila- 
delphia Rapid  Transit  Companj^  is  at  pres,ent  capi- 
talized at  $10,000.  The  new  company  will  increase 
the  capital  to  $30,000,000,  to  be  taken  up  by  600,000 
shares  of  stock  at  $50  par.  On  each  share  $5  will 
be  paid  in,  amounting  to  $3,000,000,  which  will  be 
used  to  build  the  Market  Street  subway.  It  is  said 
that  the  Broad  Street  subway  franchise  has  been 
turned  over  to  the  Pennsylvania  Railroad  Company. 

The  Lake  Street  Elevated  Railroad  Company  of 
Chicago  has  completed  a  third  track  between  Forty- 
eighth  and  Oakley  Avenues  and  is  ready  to  install 
an  express  service  as  soon  as  the  Harlem  village 
board  grants  a  permit  for  the  placing  of  a  switch- 
yard at  the  Desplaines  River.  It  is  expected  that 
the  time  to  and  from  Oak  Park  will  be  cut  about 
10  minutes  by  the  new  service.  The  company  has 
ordered  20  new  trailer  cars  and  eight  new  motor 
cars  to  take  care  of  the  increased  traffic.  These 
will  be  delivered  next  month.  The  motor  cars  are 
being  equipped  with  electric  arc  headlights,  and 
motor  and  trailer  cars  will  each  be  lighted  by  25 
i6-candlepower  electric  lights,  instead  of  10,  as  at 
present. 

Westinghouse  steam  turbines  are  to  be  adopted 
in  the  electric  generating  station  to  be  built  for  the 
Metropolitan  Railway  Company  of  London,  the 
contract  having  just  been  given  to  the  English  West- 
inghouse Electric  and  Manufacturing  Company  of 
Manchester,  which  will  also  supply  the  electrical 
machinery.  The  latter  is  now  filling  a  similar  con- 
tract for  the  Metropolitan  District  Electric  Traction 
Company,  and  as  there  will  be  a  general  similarity 
in  the  two  stations,  it  will  be  easy  to  arrange  for 
connecting  the  two  and  making  them  interchange- 
able, as  far  as  the  supply  of  current  is  concerned. 
The  Metropolitan  power  station  will  be  located  at 
Neasden,  in  the  northwest  of  London,  and  will  con- 
tain three  sets  of  3,500  kilowatts'  capacity  each. 
The  Chelsea  station  of  the  Metropolitan  District 
railway  will  contain  four  sets  of  5,000  kilowatts 
each.  The  current  will  be  three-phase  alternating 
and  of  10,000  volts,  to  be  transformed  in  sub-sta- 
tions to  direct  current  for  use  in  the  car  motors. 
The  steam  for  the  large  steam  turbines  in  the  Dis- 
trict and  Metropolitan  plants  will  be  generated  in 
water-tube  boilers.  The  aggregate  power  of  the 
two    plants    will    be   30,500   kilowatts. 


of  the  merits   of  the   Stombaugh  guy  anchor   in  a 
very  witty  manner. 

W.  H,  MuUin  of  Salem,  Ohio,  has  issued  a  new 
catalogue  devoted  to  his  stamped  and  embossed 
sheet-metal  boats.  These  boats  are  original  in  de- 
sign and  have  many  serviceable  and  practical  quali- 
ties. They  are  well  described  in  the  catalogue  and 
also  well   illustrated. 


PUBLICATIONS. 


SOCIETIES  AND  SCHOOLS. 

At  the  meeting  of  the  Engineers'  Club  of  St. 
Louis  in  that  city  on  April  i6th,  R.  H.  Klauder  pre- 
sented a  paper  entitled  "Present  American  Storage- 
battery    Practice." 

Among  the  papers  to  be  read  before  the  American 
Society  of  Civil  Engineers  at  its  annual  meeting 
in  Washington,  D.  C,  on  May  20tl'  to  23d  will  be 
one  by  D.  S.  Carll,  on  the  electric-railway  system 
of  the  District  of  Columbia. 

The  register  of  Lehigh  University,  South  Bethle- 
hem, Pa.,  just  issued,  shows  the  attendance  of  554 
students,  from  26  states  and  nine  foreign  countries. 
There  are  49  in  the  teaching  staff.  Eleven  courses 
of  instruction  are  offered,  including  courses  in  civil, 
mechanical  and  electrical  engineering. 

About  40  graduates  of  the  engineering  department 
of  the  University  of  Michigan  dined  together  in 
Chicago  on  the  evening  of  May  3d.  Classes  from 
1897  to  1901  were  represented.  Walter  T.  Curtis 
acted  as  toastmaster  and  the  principal  toast  of  the 
evening  was  responded  to  by  George  A.  Damon, 
managing  engineer  for  the  Arnold  Electric  Power 
Station  Company,  who  spoke  on  "The  Engineer  and 
the  Dollar." 

W.  M.  McFarland,  acting  vice-president  of  the 
Westinghouse  Electric  and  Manufacturing  Company, 
was  scheduled  to  deliver  a  lecture  on  "Electric 
Power  Distribution  in  Manufacturing"  at  Cornell 
Universty  on  Friday,  May  9th.  The  several  differ- 
ent systems  of  distribution  and  their  relative  ad- 
vantages were  to  be  discussed  and  the  manner  of 
applying  electric  motors  to  machinery  was  to  be 
illustrated  by  a  large  collection  of  stereopticon 
views. 

The  second  meeting  of  the  Minnesota  members 
of  the  American  Institute  of  Electrical  Engineers 
and  others  associated  with  them  w^as  held  in  the 
Electrical  Building  of  the  University  of  Minnesota 
on  May  7th.  The  general  subject  of  the  meeting 
was  the  Institute  papers  on  "Electric  Elevators, 
Electric  Hoists  and  Telpherage."  Prof.  George  D. 
Shepardson  is  chairman  and  Edward  P.  Burch, 
secretary  of  the  Minnesota  branch. 

The  last  meeting  of  the  season  of  the  Chicago 
Electrical  Association  was  held  in  its  rooms  in  Chi- 
cago on  May  2d.  The  general  subject  of  the  meeting 
was  "Isolated  Plant  versus  Central  Station"  and 
was  treated  by  Charles  A.  Dresser,  engineer  for 
Kohler  Bros.,  who  described  some  cases  in  which 
an  isolated  plant  can  be  installed  with  advantage,  and 
by  S.  M.  BushncU,  engineer  with  the  Chicago  Edi- 
son Company,  who  read  a  paper  on  the  advantages 
of  central-station  service.  Abstracts  of  the  papers 
and  a  summary  of  the  discussion  will  be  presented 
in  a  future  issue  of  the  Western  Electrician.  The 
meeting  was  very  well  attended,  and  the  discussion 
was  lively.  __^^^^_^^_^^__ 

ELECTRICAL  SECURITIES. 

At  the  recent  annual  meeting  of  the  stockholders 
of  the  Electric  Company  of  America  a  resolution 
was  adopted  authorizing  the  board  of  directors  to 
render  the  stock  non-assessable.  The  directors  will 
reduce  the  capital  stock  from  $25,000,000  to  $S,ooo,- 
000.  and  the  par  value  of  the  shares  will  be  dimin- 
ished from  $50  to  $10.  An  assessment  of  about  $1 
a  share  wnll  be  levied,  and  the  difference  between 
the  $7.50  paid  in  and  the  $10  par  value  will  be  cred- 
ited on  account  of  capital  expenditures  made  out 
of  the  earnings.  This  assessment  will  bring  into 
the  treasury  about  $400,000,  giving  the  company 
$700,000  cash  in  hand.  The  annual  report  shows 
the  total  income  for  the  fiscal  year  to  be  $480,186. 
The  surplus  over  the  dividend  of  50  cents  per  share 
was   $174,148. 


TELEGRAPH. 


The  Frank  Adam  Electric  company  of  St.  Louis, 
Mo.,  is  sending  to  the  trade  its  latest  bulletins  on 
knife  switches  for  various  voltages  and  different 
kinds  of  connections. 

One  of  the  recent  mailing-card  folders  of  W.  N. 
Matthews  &  Brother  of  St.  Louis  is  meant  to  intro- 
duce "Mr.  National  Reputation"  and  explains  some 


The  Western  Union  Telegraph  Company  will 
spend  about  $10,000  soon  in  improvements  to  its 
properties  in  Portland,   Ore. 

A  telegraphic  revolver  shootinr  contest  was  re- 
cently held  between  the  police  of  Chicago  and  St. 
Louis,  the  results  of  the  contest  being  telegraphed 
between  the  two  points  as  the  program  was  run  off. 

It  is  authoritatively  stated  that  plans  have  been 
made  for  a  new  submarine  cable  from  Germany  to 
America.  No  route  termini  or  other  details  have 
been  decided  upon,  and  none  of  the  countries 
through  whose  territory  the  cable  will  pass  has  as 
yet   given    its   assent. 

It  is  said  that  there  is  a  noticeable  scarcity  of 
telegraph  operators  throughout  the  country,  in  both 
railway  and  commercial  service.  One  reason  given 
for  the  scarcity  of  operators  is  the  general  exten- 
sion of  the  electric-block  system,  as  well  as  those 
of  other  kinds.  Many  of  these  systems  require  the 
service  of  operators  to  manipulate  and  to  receive 
telegraph   orders   at  the  same   time. 
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MISCELLANEOUS. 

The  American  Electric  Alarm  Company  has  been 
incorporated  at  Trenton,  N.  J.,  with  $500,000  capital 
stock. 

A  iiihvaukee  paper  says  that  all  of  the  synchron- 
ied  clocks  in  the  downtown  district  of  that  city  were 
set  on  fire  a  few  days  ago  by  lightning  striking  the 
wires  which  connect  the  clocks  witli  the  Western 
Union  office.  There  were  half  a  dozen  other  fires 
caused  by  lightning,  but  none  resulted  in  serious 
damage. 

As  the  night  shift  went  to  work  a  few  nights  ago 
in  the  tunnel  of  the  Canadian  Power  Company  at 
Niagara  Falls  discovery  was  made  of  an  attempt 
to  wreck  the  tunnel  and  kill  30  men  who  were 
working  160  feet  below  the  surface  of  the  earth. 
The  deed  was  to  be  accomplished  by  connecting  one 
of  the  electric  batteries  used  for  setting  off  the 
blasts,  with  a  cartridge  cap,  which  was  placed  in 
a    stick    of    dynamite. 

George  Schultz  of  Syracuse,  N.  Y..  met  death  in 
a  peculiar  manner  on  May  4th  while  leaning  up 
against  a  wire  netting  in  the  Syracuse  baseball  park. 
It  appears  that  a  \\'estern  Union  wire  which  was 
formerly  used  to  transmit  returns  of  the  games 
comes  in  contact  with  the  netting  at  the  park  and 
with  an  electric-lighting  wire  some  distance  away. 
The  current  was  transmitted  from  the  light  wire 
to  the  netting  against  which  Schultz  was  leaning 
and    was   sufficient,    apparently,    to   cause   his   death. 

Preparations  are  being  made  by  the  United  States 
Navy  Department  for  a  test  with  liquid  fuel.  A 
board  consisting  of  Lieutenant  Commanders  J.  R. 
Edwards,  Frank  H.  Bailey  and  W.  M.  Parks  has 
been  detailed  to  conduct  the  experiments  in  Wash- 
ington. It  is  proposed  by  the  board  first  to  conduct 
tests  with  appliances  for  spraying  oil  with  air  and 
afterward  with  the  appliances  for  making  use  of 
steam  in  the  same  connection.  Then  the  individual 
inventors  throughout  the  country  who  have  ap- 
pliances will  be  permitted  to  submit  their  devices 
to  the  board. 

The  first  trip  of  the  submarine  boat  Fulton  last 
week  would  have  been  successful  had  it  not  been 
for  an  explosion  in  which  several  men,  among  them 
Lieutenant  Oscar  Kohen  of  the  Austrian  Navy,  were 
slightly  burned.  The  explosion  is  said  to  have 
resulted  from  the  ignition  of  gas  given  off  by  the 
storage  battery.  The  Fulton  left  Sandy  Hook 
bound  for  Norfolk.  Shortly  afterward  she  sub- 
merged and  made  15  miles  under  water,  according 
to  one  account,  going  at  the  rate  of  five  miles  an 
hour  off  Long  Branch.  She  came  to  the  surface 
and  made  six  miles  an  hour  during  the  trip  until 
the   accident    at    the    breakwater    occurred. 

Announcement  has  been  made  of  the  incorpora- 
tion of  the  United  Copper  Company,  with  a  capital- 
ization of  $80,000,000  The  incorporators  are  A.  A. 
Brownlee  of  Princeton,  N.  J.,  and  H.  W.  Trumbull 
and  John  French  of  New  York  city.  According 
to  John  MacGinnis,  vice-president  of  the  Montana 
Ore  Purchasing  Company;  the  new  concern  will  have 
in  its  treasurj^  95  per  cent,  of  the  capital  stock  of 
the  following-named  companies :  The  Montana  Ore 
Purchasing  Company,  the  Nipper  Consolidated  Cop- 
per Company,  the  Minnie  Healey  Copper  Mining 
Company,  the  Cobra-Rock  Island  Copper  Mining 
Company  and  the  Belmont  Copper  Mining  Company. 

In  the  report  of  the  Electrical  Bureau  of  the  Na- 
tional Board  of  Fire  Underwriters  for  the  Quarter 
ended  April  loth  an  increasing  number  of  fires 
due  to  crosses  between  telephone  and  high-tension 
wires  is  noted.  Until  such  wires  are  placed  under- 
ground or  more  safelyprotected  the  report  says  these 
crosses  are  sure  to  occur,  especially  during  the  win- 


WESTERN    ELECTRICIAN 

ter  months  when  sleet  and  wind  storms  are  preva- 
lent. Aside  from  individual  cases  given  twenty- 
four  crosses  of  telephone  wires  and  thirty-six 
crosses  of  lighting  wires  caused  losses  amounting 
'o  $243.?'69.50-  Thirty-seven  fires  reported  as  due 
to  electricity  were  upon  further  and  more  reliable 
investigation  found  to  have  been  due  to  other 
causes. 

The  250-foot  stack  of  the  generating  station  oi 
the  JMersey  Railway  Company  at  Liverpool,  Eng- 
land, commenced  about  Christmas  time,  has  been 
completed,  and  stands  as  a  record-breaker,  as 
far  as  expedition  in  building  in  England  is  con- 
cerned. The  work  has  been  carried  out  by  the 
British  Westinghouse  Company,  which  has  the  con- 
tract for  converting  the  Mersey  railway  tunnel  from 
steam  to  electric  traction,  and  the  work  has  been 
done  by  British  labor,  under  the  direction  of  J. 
Stewart  &  Co.,  well  known  for  record-breaking  time 
■■'_  the  construction  of  the  Manchester  Westinghouse 
Works,  the  Galveston  docks  and  the  renowned  grain 
elevator,  "Calumet  K."  From  nearly  every  part  of 
Liverpool  the  Mersey  chimney,  decorated  with  the 
.American  and  British  national  flags,  stands  out 
plainly  on  the  sky  line  as  the  highest  structure  in 
that   part    of    Cheshire. 


TRADE  NEWS. 


The  business  department  of  the  United  States  .\c- 
cumulator  Company  of  Chicago  has  been  moved  to 
212  East  Illinois  Street. 

The  Overbagh  &  Ayers  Manufacturing  Company 
of  Chicago  has  been  incorporated  with  $io,opo  capi- 
tal stock  to  manufacture  electrical  fixtures  and  ap- 
pliances. 

The  American  Electric  Alarm  Company  of  Jersey 
City.  N.  J.,  has  been  incorporated  with  $500,000 
capital  stock.  L.  B,  Dailey  and  others  are  incor- 
porators. 

The  Columbia  Incandescent  Lamo  Company  of 
St.  Louis  is  erecting  a  $50,000  manufacturing  plant 
in  that  city.  The  structure  is  three  stories  high  and 
stands  on  a  lot  70  by  155  feet. 

The  Gugler  Electric  Manufacturing  Company, 
which  occupied  a  part  of  the  Beal  Block  in  Min- 
neapolis, recently  suffered  a  property  loss  of  $12,000 
by   fire.     The  plant   was   fully   insured. 

The  John  A.  Roebling's  Sons  Company  of  Tren- 
ton. N.  J.,  has  completed  negotiations  for  the  pur- 
chase of  a  large  tract  of  land  near  St.  Louis,  on 
which  the  company  will  shortly  begin  the  erection 
of  an  extensive  plant  to  enable  it  to  fill  western 
orders  with  promptness. 

The  Cincinnati  Electric  Motor  Company  of  Cin- 
cinnati, Ohio,  has  removed  its  offices  and  shops 
from  1421  Walnut  Street  to  its  recently  acquired 
three-story  brick  building  at  370  East  Sixth  Street. 
This  company  manufactures  high-grade  motors, 
ranging  from  one-half  horsepower  to  10  horsepower. 

It  is  said  that  the  Jeffrey  Manufacturing  Company 
of  Columbus,  Ohio,  will  soon  begin  the  manufacture 
of  dynamos  and  motors  for  the  general  trade.  As 
is  well  known,  this  company  makes  elevating,  con- 
ve3'ing.  coal-handling  and  mining  machinery  and 
electric  locomotives.  A  recent  publication  relates 
to  the  company's  "Century"  belt  conveyors. 

Sealed  proposals  will  be  received  at  the  office  of 
the  supervising  architect  in  Washington,  until  2 
p.  m.,  on  May  29th,  for  the  installation  of  a  conduit 
and  wiring  system  for  the  United  States  postoffice 
building  at  Oskaloosa,  Iowa,  in  accordance  with 
the  drawings  and  specifications,  copies  of  which  may 
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be  obtained  at  the  office  named,  or  at  the  office  of 
the  superintendent  of  construction  at  Oskaloosa, 
Iowa,  at  the  discretion  of  the  supervising  architect. 
On  May  1st  the  Westinghouse  Electric  and  Man- 
ufacturmg  Company  acquired  the  electric-railway- 
equipment  business  of  the  Lorain  Steel  Company, 
formerly  carried  on  under  the  name  of  the  Steel 
Motor  Company  at  Johnstown,  Pa.  The  Westing- 
house Company  will  continue  to  maintain  the  works 
at  Johnstown  and  sell  the  Steel  Motor  apparatus 
as  an  adjunct  to  its  own  electric-railway  business. 
In  view  of  the  fact  that  the  Westinghouse  company 
now  controls  the  manufacture  of  the  Lorain  mo- 
tors, these  equipments  hereafter  shipped  may  be 
supplied  with  the  nose-spring  suspension,  covered  by 
the  patents  controlled  by  the  Westinghouse  and 
General  Electric  companies. 


BUSINESS. 


The  Chase  City  Mineral  Springs  Company  of 
Chase  City,  Va.,  is  installing  an  electric  power  plant. 
The  engines,  which  are  built  by  the  Ball  Engine 
Company  of  Erie,  Pa.,  are  direct-connected  to  Fort 
Wayne  generators. 

The  Giitmann  integrating  alternating-current 
wattmeter  is  said  to  be  accurate,  independently  of 
the  character  of  the  load,  whether  inductive  or  non- 
.  inductive.  The  Electric  Appliance  Company,  Chi- 
cago, general  selling  agent  for  this  meter,  has  a 
new  meter  catalogue  which  it  is  sending  out  to  the 
trade. 

The  Sprague  Electric  Company  has  been  awarded 
the  contract  for  furnishing  all  the  electric  motors 
and  generators  to  be  used  in  the  cement  works  at 
Hannibal,  Mo.  The  order  was  given  by  the  Atlas 
Portland  Cement  Company,  which  is  said  to  be  the 
largest  cement-manufacturing  company  in  the  world, 
and  the  equiptnent  consists  of  three  400-kilowatt, 
engine-type,  split-pole  generators  and  over  70  mo- 
tors, ranging  in  size  from  15  horsepower  to  125 
horsepower. 

The  Economy  Light  and  Power  Company  of  Joliet, 
III.,  will  soon  install  12  (58-inch  Samson  turbines 
manufactured  by  James  Leffel  &  Co.  of  Springfield, 
Ohio.  Among  recent  installations  of  Sams.on  hori- 
zontal turbines  made  by  Leffel  &  Co.  are  two  pairs 
of  40-inch  wheels  for  the  Boise  Payette  River  Elec- 
tric Light  and  Power  Company,  Boise,  Idaho,  and 
two  pairs  of  26-inch  wheels  for  the  American  Falls 
Power,  Light  and  Water  Company,  Pocatello.  Idaho. 
The  firm's  export  trade  in  Samson  wheels  in  Russia, 
France,  England,  Greece  and  Mexico  is  said  to  be 
very  large. 

In  relation  to  two  of  Cincinnati's  leading  hotels,  a 
hotel  man  gives  the  following  information  for  the 
benefit  of  visitors  to  the  forthcoming  electric-light 
convention :  "The  Grand  Hotel,  which  is  the  head- 
quarters of  the  association,  is  only  a  step  across 
the  street  from  the  Grand  Central  Station,  at  which 
enters  the  Big  Four,  B.  and  O.,  Q.  and  C.  and  C.  and 
O.  roads.  The  Grand  is  Cincinnati's  pride,  both 
in  size  and  service.  The  rotunda  is  said  to  be  one 
of  the  largest  in  the  United  States,  and  presents  a 
magnificent  sight.  The  Grand  has  both  European 
and  American  plans.  On  the  other  hand,  the  Gib- 
son is  up  town  farther — in  the  exact  center  of  city 
life  and  all  street-car  connections.  The  Gibson  is 
conducted  on  the  European  plan  only,  and  the  serv- 
ice throughout  is  equal  to  the  best  anywhere.  Both 
these  hotels  are  absolutely  first-class  in  equipment. 
They  are  well  ventilated  and  truly  delightful 
throughout.  They  differ  only  in  that  the  Grand  is 
a  trifle  more  to  itself,  and  has  both  the  European 
and  American  plans." 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


698,491.  Station  Annunciator  for  Railway  Cars. 
George  Hall,  Fostoria,  Ohio.  Application  filed 
January  29,    1902. 

The  annunciator  devices  of  the  apparatus  are  elec- 
trically controlled. 

698,532.  Trolley  Controller.  Peter  D.  Millow.  Buf- 
falo, N.  Y.,  assignor  to  the  Automatic  Trolley 
Catcher  and  Controller  Company,  Syracuse, 
N.  Y.    Application  filed  March   28,    1901. 

The  controller  comprises  a  support,  an  extensible 
sarins  having  its  lower  end  fixed  to  the  support  from  end- 
wise movement  and  its  other  end  movable  vertically, 
means  connected  to  the  free  end  of  the  spring  for  extend- 
ing and  tensioning  the  same  vertically,  a  catch  mounted 
on  the  spring  for  interlocking  with  a  portion  of  the  sup* 
port  and  holding  the  spring  tensioned.  and  an  operating 
cord  or  its  equivalent  connected  to  the  catch  whereby  the 
sudden  tensioning  of  the  cord  operates  to  release  the 
catch  and  spring. 

698,567.  Implement  for  Stripping  Insulation  from 
Wire.  Clarence  C.  Sibley,  Perth  Amboy,  N.  J. 
Application  filed  June  22,  1901. 

The  implement  comprises  a  pair  of  opposed  jaws  having 
a  space  between  them  adapted  to  receive  an  insulated 
wire  and  provided  with  a  cutting  edge  adapted  to  sever 
insulation  from  such  wire.  An  abuimeut  is  placed  at  the 
inner  portion  of  the  space  against  which  the  wire  may 
abnt,  the  itnplement  being  adapted  to  push  the  insulation 
from  the  wire  when  the  latter  is  drawn   between  the  jaws. 

698,575-  Electric  Arc  Lamp.  Peter  H.  F.  Spies 
ilount  Vernon,  N.  Y.,  assignor  of  one-half  to 
Jacob  Norden,  Mount  Vernon,  N.  Y.  Appli- 
cation filed  June  5,  1901. 

The  lamp  is  provided  with  a  solenoid,  a   carrier  for  car- 
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rying  the  carbon  and  the  core  of  the  solenoid,  a  clutch 
between  the  carrier  and  the  carbon,  an  external  dashpot 
connected  with  the  carrier  and  removable  weights  for  the 
dashpot  for  increasing  or  decreasing  the  resistance  of  the 
dashpot  to  the  movement  of  the  solenoid  core. 

698,597.  Wrapper  or  Label  Assorting  Machine. 
Clarence  E.  Votaw,  Indianapolis,  Ind..  assignor 
of  one-half  to  Newton  H.  Keister,  Indianapolis, 
Ind.    Application  filed  July  20,  1901. 

-  In  the  machine  are  combined  a  suitable  frame,  paper- 
feeding  rollers  and  driving  mechanism  therefor,  a  knife 
adapted  to  sever  the  continuous  strip  of  paper  into  pre- 
determined lengths  and  suitable  electrical  co-operating 
mechanism  to  receive  the  individual  labels  and  deliver 
them  into  receptacles  according  to  a  desired  classification. 

698.612.  Telephonic  Wall  Set.  Charles  E.  Wilson, 
Philadelphia,  Pa.,  assignor  to  the  Keystone  Tele- 
phone Company,  Philadelpha,  Pa.  Application 
filed  July  26,   1901. 

The  bell-box  of  the  set  has  a  movable  lid  at  the  top, 
fixed  sides  and  a  vertically  sliding  front  held  in  place  by 
the  lid  when  closed.  A  horizontally  sliding  bottom  is 
held  in  place  by  the  sliding  front.  The  bell  and  ringing 
coils  are  mounted  on  the  sliding  bottom,  and  means,  under 
the  control  of  the  inspector,  are  provided  so  that  the  lid 
may  be  locked  in  place. 

698.613.  Base  Plate  for  Telephone  Transmitter 
Arms.  Charles  E.  Wilson,  Philadelphia,  Pa., 
assignor  to  the  Keystone  Telephone  Company, 
Philadelphia,  Pa.    Application  filed  July  26,  1901. 

The  base  plate  is  provided  with  a  cavity  underneath 
within  which  the  terminal  binding  screws  are  situated. 
An  aperture  in  the  face  of  the  base  plate  is  contiguous  to 
the    binding    screws.     A    covering    is    provided    for    the 


aperture  which  constitutes  a  number  or  instruction  card 
for  the  instrument, 

8,637  to  698,693.  These  57  patents,  numbered  con- 
secutively, relate  to  improvements  in  direct  and 
alternating-current  electric  meters  and  measur- 
ing instruments,  and  are  granted  to  Thomas 
Duncan,  now  of  Lafayette,  Ind.  They  are  all 
assigned  to  the  Siemens  &  Halske  Electric  Com- 
pany of  America,  Chicago,  111.  The  dates  of 
application  range  from  February  7,  1898,  to 
March    10,    1900. 

See  page  320. 

3,696.  Process  of  Making  Paris-green.  Richard 
Franchot,  Niagara  Falls,  N.  Y.  Application 
filed  August  17,  1901. 

The  process  consists  in  electrolyzing  with  a  copper 
anode  a  solution  of  an  acetate  and  aisenious  oxide. 

Xy^)^.  Process  of  Manufacturing  Glass.  August 
Voelker,  Ehrenfeld,  Germany.  Application  filed 
September  27,   1900. 

A  process  of  manufacturing  glass  by  electrical  beating  is 
described.  It  consists  in  first  melting  the  raw  materials 
in  the  electric  arc  and  then  passing  an  electric  current 
through  the  crude  molten  glass,  such  current  being  suffi- 
ciently strong  to  heat  the  molten  glass  to  a  temperature  at 
which  entangled  gas  bubbles  can  readily  escape  from  it. 
(See  cut  on  next  page.) 

?,792.  Arc-light  Hanger  Board.  Hiram  M.  Buck 
and  William  H.  Strippy,  Baltimore,  Md.  Ap- 
plication filed  June  15,  rgoi. 

The  device  has  a  pair  of  counterbalance  levers,  binding 
posts  on  which  the  counterbalance  levers  are  pivoted  and 
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with  which  they  are  electrically  conoected,  suspending 
means  whereby  a  lamp  is  sapported  by  the  counlerbalanco 
levers,  and  electrically  connected  contacts  arranged  in 
the  paths  o(  movement  o!  the  looger  arms  of  the  counter- 
balance levers. 

6<)8,8n.  Lock.  Henr>'  G.  Carleton,  New  York,  N.  Y., 
assignor  to  the  Carleton  Electric  Company,  New 
York,  N.  Y.     Application   filed   March   i8,   igoi. 

An  electrical  lock  is  combined  with  an  electromaRnet 
having  one  terminal  electrically  coacected  to  an  insn- 
lated  point  in  the  face  plate,  the  second  terminal  of  the 
magnet  being  electrically  connected  lo  the  lock  case  and 
face  plate.  A  movable  electrical  contact  is  located  on  the 
striker  plate,  registering  with  the  insolated  contact,  to 
complete  one  side  of  the  circuit,  and  there  are  two  or 
more  movable  contacts  in  the  lock  case,  electrically  con- 
nected in  parallel  or  multiple  to  engage  the  striker-plate 
and  complete  the  second  side  of  the  circuit  with  a  metal 
puide  plate  upon  the  outside  of  the  opening,  to  prevent 
interference  with  the  contacts. 

698,812.  Lock.  Hcnr>-  G.  Carleton,  New  York,  N.  Y. 
Application  filed  April   17,   1901. 

Combined  with  the  movable  engaging  part  of  the  lock 
is  a  locking  member  therefor  consisting  of  a  three-armed 
lever,  supported  on  a  pivot  and  a  separate  electrical 
actuating  device  for  each  arm  of  the  lever. 


698,966.  Machine  for  Producing  Matrices  for  Ste- 
reotype Plates.  Isidor  Kitsee,  Philadelphia,  Pa. 
Application  filed  November  20,  1895. 

Parts  of  the  invention  are  a  writing  machine,  a  printing 
machine  provided  with  a  plurality  of  fonis  of  type  of  dif- 
ferent faces,  and  electromagnetic  devices  for  actuating  the 
type-arms  of  the  printing  machine,  the  devices  being  in 
circuit  with  suitable  connections  controlled  by  the  key- 
hoard  of  the  writing  machine. 

698,972.  Apparatus  for  Telephone  Toll  Lines. 
Thaddeus  R.  Laing,  Chicago,  III,  assignor  to 
the  Kraft  Combination  Telephone  Company, 
Chicago,   III.    Application  filed  June   10,    1901. 

A  signal  circuit  is  combined  with  means  operated  by  a 
toll-piece  controlling  the  circuit,  a  local  circuit,  means  in 
the  loeal  circuit  controlling  the  transfer  of  the  toll-piece 
from  its  operative  engagement  with  the  means,  and  means 
for  making  and  breaking  the  local  circuit. 

698,976.  Sleeve  for  Protecting  Insulator  Pins.  Fred 
M.  Locke,  Victor.  N.  Y.  Application  filed  No- 
vember II,  1901. 

The  sleeve  is  constructed  of  porcelain  or  similar  ma- 
terial and  has  a  flange  at  the  bottom  extending  out  to  a 
point  beyond  the  point  at  which  the  base  of  the  insulator 
would  intersect  the  cross-arm  in  case  the  insulator  base 
was  extended. 


NO.  698,766.— PROCESS  OF  MANUFACTURING  GLASS. 

698,813.  Electric  Alarm  and  Fastening  Device. 
Henry  G.  Carleton,  New  York,  N.  Y.  Applica- 
tion   filed    April    23,    1901. 

The  device  includes  a  sliding  frame,  a  casing  for  the 
frame,  a  lever  in  the  casing  pivoted  at  one  end,  an  acute- 
angled  hook  on  the  opposite  end,  a  catch  for  the  hook 
fixed  on  the  frame,  a  cam-like  projection  on  the  lever 
between  the  pivot  and  hook  in  the  path  of  the  catch,  a 
circoit-closer  operated  by  the  lever,  an  electrical  circuit 
and  an  indicator  in  the  circuit. 

698,827.  Controller  for  Elevators.  Francis  K.  Fas- 
sett,  St.  Louis,  Mo.,  assignor  to  Leo  Ehrlich,  St. 
Louis,  Mo.     Application  filed  September  9,  igui. 

In  the  apparatus  are  combined  a  number  of  doors,  an 
electric  circuit  controlled  by  each  individual  door,  the 
circuit  being  closed  upon  the  opening  of  a  door,  a  motor 
in  the  circuit,  and  controlling  devices  for  the  elevator  with 
which  the  motor  co-operates. 

698,857.  Elevator.  Joseph  Rice,  Chicago,  III.,  as- 
signor of  two-thirds  to  William  H.  Reedy  and 
William  I.  Reedy,  Chicago,  III.  Application 
filed    March    25,    1901. 

A  liquid-confining  chamber  has  within  it  a  piston  oper- 
atively  related  to  tbe  object  to  be  elevated.  A  by-pass  is 
connected  around  the  piston  and  is  controlled  by  a  valve. 
A  propeller  is  operatively  related  to  the  object  to  be  ele- 
vated. Other  parts  include  an  electric  motor  for  operating 
the  propeller,  a  magnet  for  controlling  the  valve,  a  switch 
for  closing  tbe  circuit  through  either  tbe  motor  or  magnet 
and  means  for  operating  the  switch.    (See  cut.) 

698,902.  Conduit.  Charles  D.  Budd,  St.  Louis,  Mo. 
Application  filed  December  9,  1901. 

A  self-contained  conduit  is  described.  It  is  made  of 
sections  composed  of  a  single  material  and  is  provided 
with  cable-receiving  grooves  and  end  and  side  flanges. 
Each  section  is  a  complete  integral  body  having  sufficient 
.superficial  area,  strength  and  weight  to  be  self-supporting 
and  to  retain  alignment  of  tbe  sections  independent  of 
any  extraneous  device. 

698,931.  Electric  Arc  Lamp.  Clark  Gilbert,  Bridge- 
port,  Ohio.     Application  filed  January   12,   1900. 

In  the  lamp  are  combined  a  series  coil  having  a  fine-wire 
coil  wound  within  it,  a  lever,  a  soft-iron  core  mounted  on 
the  lever  and  movable  within  the  fine-wire  coil,  a  friction 
clutch  and  a  toggle  arm  pivoted  to  one  end  of  the  lever 
and  supporting  the  friction  clutch.  The  fine-wire  coil  is 
adapted  to  demagnetize  the  soft-iron  core  when  the  arc 
becomes  too  long,  permitting  the  clutch  to  free  itself  from 
the  upper  carbon  and  allowing  the  lamp  to  feed  auto- 
matically. An  adjusting  screw  is  provided  for  regulating 
the  magnetic  leakage.     (See  cut.) 

698,952.  Railway  Switch.  William  W.  Hoffman 
and  Francis  W.  Powers,  West  Lafayette  Ind., 
assignors  to  the  Electric  and  Steam  Railway 
Supply  Company,  Lafayette,  Ind.  Application 
filed  August    12,    1901. 

Comprised  in  the  invention  are  switch  points  and 
mechanism  including  a  rod  for  operating  the  switch- 
points.  A  double  crank  is  connected  to  one  end  of  the 
rod,  wires  connect  the  double  crank  to  an  indicator,  and 
an  alarm  or  other  device  is  adapted  to  sound  when  the 
switch  is  opened  or  closed. 

698,965.  Connection  of  Strikers  to  Motor-vehicles 
for  Mechanically  Operating  Electric  Switches. 
William  Kingsland,  London,  England.  Appli- 
cation filed  August  28,   1901. 

Combined  with  a  practically  horizontal  member  having 
a  downwardly  estending  striking  arm  at  one  end  thereof 
to  act  upon  the  tappet  mechanism,  are  a  vertical  pivot  pin, 
upon  which  tbe  other  end  of  the  horizontal  member  is 
freely  mounted,  and  means  for  connecting  the  pivot  pin  to 
the  axle  box  of  tbe  car-wheel  axle. 


NO.  698,857. — ELEVATOR. 


698.978.  Trolley  Wheel.  George  Loffi,  Norwalk, 
Ohio,  assignor  to  William  R.  Mowery  and  So- 
phia Sherck,  Bellevue,  Ohio.  Application  filed 
September  7,   1901. 

The  wheel  has  a  body  portion  provided  with  a  central 
bore  and  a  peripheral  groove,  a  bushing  secured  in  the 
bore  having  reduced  ends  providing  shoulders,  flanges 
having  central  openings  mounted  on  the  bushing  over  the 
shoulders,  and  nuts  adapted  to  fit  the  ends  of  the  bushing 
and  bear  against  the  shoulders  and  sides  of  the  flanges. 

698.979.  Trolley-arm  Head.  Frank  J.  Ludolph, 
Irondequoit,  N.  Y.  Application  filed  August  31, 
1901. 

The  bead  comprises  a  yoke  and  guard  flanges,  which 
latter  on  their  upper  sides  are  concentric  with  the  wheel 
flange,  and  have  continuations  extending  rearwardly  and 
downwardly  to  a  point  below  the  bottom  of  the  groove  of 
the  wheel.  The  continuations  are  taiigentially  disposed 
from  a  point  in  vertical  line  with  the  axis  of  the  wheel 
rearward  when  the  wheel  and  head  are  in  operative 
position. 


NO.    698,931. ARC    LAMP. 

698,981.  Electric  Furnace  for  Making  Glass,  etc. 
Johann  Luhne,  Aachen,  Germany.  Application 
filed   December  26,    1899. 

In  the  electric  smelting  furnace  described  are  a  smelting 
chamber  having  a  longitudinal  discharge  opening  and  a 
single  negative  electrode  longitudinally  arranged  in  the 
discharge  opening  with  a  plurality  of  transversely  ar- 
ranged positive  electrodes  in  the  same  horizontal  plane  on 
each  side  of  the  negative. 

698,985.  Electric  Clock.  Emil  Meyer,  Jersey  City, 
N.  J.,  assgnor  of  one-half  to  John  M.  A.  Mill- 
hagen,  Jersey  City,  N.  J.  Application  filed  July 
19,  1901. 

The  clock  has  a  pendulum,  a  pendulum-crutch  pro- 
vided with  cross-arms,  a  weighted  arm  for  striking  one 
of  the  cross-arms  to  give  an  impulse  to  tbe  pendu- 
lum in  one  direction,  and  an  electrical  device  for 
raising  the  weighted  arm.  Tbe  electrical  device  com- 
prises a  circuit,  an  electromagnet  in  the  circuit,  a 
circuit-closer  for   the  circuit  and  controlled  by  tbe  other 


arm  of  tbe  pendulum  crutch,  and  means  connected  with 
the  armature  lever  of  the  electromagnet  for  imparting 
an  upward  movement  to  the  weighted  arm  when  the 
pendulum  crutch  closes  the  circuit. 

699,012.  Process  of  Obtaining  Tin  by  Electrolysis. 
Ernest  Quintaine,  Argenteuil,  France.  Applica- 
tion filed  April  24,  1900. 

The  process  of  separating  tin  electrolytically  from  tin 
scrap  is  described.  It  consists  in  suspending  tbe  scrap, 
as  tbe  anode,  in  a  bath  composed  of  an  aqueous  solution 
of  nitrate  of  tin.  to  which  have  been  added  chloride  of 
ammonia  and  chloride  of  tin,  suspending  a  suitable 
cathode  in  the  hath,  and  finally  passing  the  electric  cur- 
rent through  the  anode,  bath  and  cathode. 

699,025.  Automatic  Device  for  the  Safe  Operation 
of  Electric  Conductors,  With  or  Without  Guard 
Wires.  Ernest  E.  Schultz  and  Conrado  Sintas 
y  Orfila,  Barcelona,  Spain.  Application  filed 
August  21,   1900. 

In  the  contro  lling  device,  combined  with  a  pair  of  sta- 
tionary coils  adapted  to  be  independently  connected  in 
the  circuit,  and  a  pair  of  stationary  contact  points  elec- 
trically connected  together,  are  a  balancing  arm  pivoted 
above  the  coils,  plungers  upon  each  end  of  the  arm, 
adapted  to  reciprocate  within  the  coils,  a  swinging  arm 
carried  by  tbe  balancing  arm,  and  a  contact  carried  by 
the  arm  also  connected  in  tbe  circuit,  and  adapted  to 
close  the  circuit  with  the  stationary  contacts.     (See  cut.) 

699.028.  Automobile.  Alfred  L.  Simpson  and  Harry 
B.  Palmer,  New  York,  N.  Y. ;  Palmer  as- 
signor to  Simpson.  Application  filed  December 
4,   1901. 

The  invention  comprises  a  wheeled  vehicle  provided 
with  depending  lugs,  an  electric  motor  suspended  from 
the  lugs  and  mounted  free  to  swing,  gearing  connecting 
the  motor  to  a  wheel  of  the  vehicle,  a  longitudinal  brace 
connecting  the  motor  with  some  rigid  part  of  the  vehicle, 
and  provided  with  a  movable  joint  for  shortening  the  same, 
and  a  thumb-screw  for  normally  holding  tbe  movable 
joint  in  a  predetermined  position. 

699.029.  Controller  for  Electric  Vehicles.  Alfred 
L.  Simpson  and  Harry  B.  Palmer,  New  York, 
N.  Y. ;  Palmer  assignor  to  Simpson.  Applica- 
tion filed  December   13,  igoi. 

The  controller  comprises  contacts  connected  with  a  re- 
sistance, a  movable  electrode  for  engaging  the  contacts, 
and  means  for  forming  a  short  circuit  about  the  contacts 
at  the  instant  when  tbe  electrode  engages  the  contacts. 

699,045.  Safety  Fuse  Box.  James  T.  Watson. 
Scranton,    Pa.     Application    filed    July    8,    1901. 

In  the  fuse  box.  combined  with  an  inclosing  case,  a  pair 
of  stops  connected  in  the  line  circuit  mounted  therein,  an 
electromagnet  adapted  to  actuate  the  stops,  and  a  pair  of 
contacts  connected  in  the  magnet  circuit  carried  by  the 
case,  are  a  number  of  separate  fuse  holders  mounted  in 
the  case,  conducting  plates  normally  in  engagement  with 
the  stops,  and  pins  electrically  connected  tagether  and 
slidably  mounted  in  the  holders,  adapted  to  engage  the 
contacts  in  the  case  when  tbe  fuse  is  blown  out. 


NO.  699,025. — CONTROLLING   DEVICE. 

699.055.  Alternating-current  Regulator.  Thomas  E. 
Adams.  Cleveland,  Ohio.  Application  filed  De- 
cember 2,  1901. 

Translating  devices  are  included  in  an  electric  circuit, 
and  an  inductive  resistance  device  has  its  coils  included 
in  the  circuit.  The  parts  of  the  inductive  resistance  are 
so  relatively  arranged  that  the  mechanical  resistance  of 
one  part  to  tbe  pull  of  tbe  other  part  will  vary  in  propor- 
tian  to  the  choking  effect  of  the  otber  part. 

699.056.  Telegraph  Sounder.  John  A.  Albertson, 
Lansford,   Pa.     Application  filed  June   20,    1901. 

In  the  instrument  are  a  vibratory  arm,  a  sounding  point 
located  on  the  arm.  a  sounder  and  a  spring-yielding  back- 
stroke limiting  point  on  the  sounder. 

699,060.  Rail  Bond.  Francis  B.  Badt  and  George 
M.  Willis,  Chicago,  111.  Application  filed  De- 
cember 2,  1901. 

The  bond  has  a  centrally  recessed  terminal  provided 
with  a  web,  adapted  to  be  spread  to  expand  the  terminal 
into  firm  engagement  with  the  surrounding  metal,  and  a 
device  within  tbe  recess  adapted  to  be  forced  against  the 
web. 

699,064.  Rheostat,  Electric  Heater,  etc.  Henry  P. 
Ball,  Mount  Vernon,  N.  Y.,  assignor  to  H.  Ward 
Leonard,  Bronxville.  N.  Y.  Application  filed 
June  27,  1898. 

A  unit  resistance  for  a  device  wherein  electrical  energy 
is  intentionally  converted  into  heat  is  described.  It  com- 
prises a  supporting  body  of  mineral  insulating  material,  a 
conductor  embedded  therein,  and  a  ipetal  protector  for 
the  insulating  material  adhesively  engaging  the  same. 

699,119.  Automatic  Signal  for  Electric  Railways. 
Charles  H.  Storm.  Waterloo,  Iowa,  assignor  to 
Ralph  L.  Storm,  Waterloo,  Iowa.  Application 
filed   January   19,   1901. 

A  switch  in  constant  circuit  with  a  trolley  wire  is 
adapted  to  be  moved  by  a  trolley  wheel  passing  in  either 
direction.  Two  electromagnets  are  provided  and  termi- 
nals at  opposite  sides  of  the  switch  are  respectively  in 
circuit  with  the  magnets.  A  circuit-closer  comprises  two 
drums  mounted  on  a  common  shaft  and  each  having  a 
ratchet  wheel.  Pawls  for  the  wheels  are  actuated  by  tbe 
armatures  of  the  magnets  and  flat  springs  also  engage  the 
wheels  for  preventing  retrograde  movements.  An  insu- 
lated hub  is  fast  on  one  drum  and  stands  between  the  two, 
Mechanism  is  provided  whereby  tbe  drums  are  thrown 
into  and  out  of  electrical  connection  with  each  other 
through  step'by-step  rotation. 
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The  Electric   Lighting    Situation  in  Cin- 
cinnati. 

By  W.  S.   Monroe, 

.■\bout  one  year  ago  the  first  steps  were  taken  in 
effecting  one  of  the  most  important  consolidations 
that  has  yet  been  accomplished  in  electric-lighting 
work,  by  which  not  less  than  six  separate  electric 
companies  doing  lighting  business  in  various  parts 
of  Cincinnati  were  united  with  the  gas  company,  to 
form  what  is  now  the  Cincinnati  Gas  and  Electric 
Company,  thus  gathering  under  one  control  prac- 
tically the  entire  public  lighting  business  of  the  city 
of  Cincinnati. 

The  beginnings  of  electric  lighting  in   Cincinnati, 


the  electric  companies  referred  to.  This  company  was 
organized  early  in  the  '90s,  and  a  power  station, 
of  what  was  then  a  large  size,  was  erected  on 
Eighth  Street,  near  Vine.  A  decided  impetus  was 
given  to  its  business  in  1895,  however,  when,  after 
much  competition,  the  city  street-lighting  contract 
was  secured.  This  contract  amounted  to  somewhat 
over  2.000  arc  lights,  and  with  the  rapidly  increasing 
commercial  load,  the  station  at  Eighth  Street  be- 
came entirely  inadequate  for  the  needs  of  the  com- 
pany. Furthermore,  the  old  station  was  a  non-con- 
densing plant,  and  consequently  uneconomical  in  op- 
eration, so  that  after  mature  investigation,  it  was 
decided  to  mstall  an  entirely  new  equipment  of 
machinery  in  a  new  building  on  Plum  and  Charles 


The  rope  wheel  on  each  engine  occupies  the  shaft 
between  the  cylinders,  and  to  provide  for  the  com- 
mercial lighting  from  this  station,  each  of  the  en- 
gines was  provided  with  extension  bases  outside  of 
the  cylinder  frames,  on  which  might  be  mounted 
direct-connected  generators,  driven  by  drag  cranks, 
ritached  to  extension  shafts.  Direct-current  gen- 
erators of  200  kilowatts  and  125  volts  were  installed 
in  this  way  to  the  extension  bases  of  two  of  the 
larger  engines  (Nos.  2  and  3)  and  generators  of 
much  greater  capacity  were  later  added  to  engines 
Nos.   4   and   S. 

The  building,  as  first  erected,  was  made  large 
enough  for  much  additional  capacity  in  both  boilers 
and  engines,  but  this  first  equipment  carried  the  load 
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as  in  most  of  the  large  cities,  date  from  the  time 
the  earliest  attempts  were  made  in  commercial  elec- 
tric lighting.  A  number  of  small  plants  were  put 
in  operation,  in  different  parts  of  the  city,  with  the 
intention,  for  the  most  part,  of  doing  business  in 
a  limited  territory.  Some  of  these  had  but  a  brief 
and  checkered  existence,  but  there  were  altogether 
eight  electric-lighting  companies  which  survived  to 
figure  actively  in  the  consolidation  of  a  year  ago. 
These  were  as  follows : 

The   Cincinnati    Edison   Electric   Company. 

The  Cincinnati   Electric  Light  Company. 

The   Brush    Electric    Light    Company. 

The  Jones  Bros.  Electric  Company. 

The  Queen  City  Electric  Company. 

The  First  Cincinnati  Edison  Electric  Illuminating 
Company. 

The  Hauss   Electric  Light   and   Power  Company. 

The    Ball    Electric    Light    Company. 

Of  this  list,  however,  the  Queen  City  Company  had 
already  practicallv  formed  part  of  the  Cincinnati 
Edison  and  the  Hauss  and  Ball  companies  had  pre- 
-inously   been   united   with   the   gas   company. 

The  Cincinnati   Edison   was  much   the  largest   of 


Streets,  adjacent  to  the  Miami  Canal,  from  which 
condensing  water  could  be  obtained.  This  station 
was  first  put  in  operation  in  the  latter  part  of  1898. 
The  first  installation  included  six  Edgemoor  boilers 
of  5,500  square  feet  heating  surface  each,  and  two 
of  3.300  each,  together  with  one  .A.llis  vertical  cross- 
compound  engine  of  800  indicated  horsepower  maxi- 
mum capacity  and  three  of  1,600  indicated  horse- 
power, another  of  the  larger  size  being  added  shortly 
after. 

The  alternating-current  generator  had  not  at  that 
time  by  any  means  reached  its  present  relative^  per- 
fection, and  the  enclosed-arc  lamp  was  practically 
unknown.  The  most  practical  lamp  for  street  light- 
ing was  the  direct-current  series  arc  lamp,  operated 
from  small  generator  units,  so  that  the  five  engines 
were  each  connected  by  a  rope  drive  to  a  long  line 
shaft  in  the  basement  of  the  building,  from  which 
were  belted  42  50-light  Brush  arc  machines.  Except 
for  the  small  engine,  this  equipment  is  in  operation 
to-day.  although  radical  changes  are  now  being 
made  in  the  generators,  and  the  Brush  arc  machines 
will    soon   be  removed   entirely. 


of  the  station  until  1900.  in  which  year  the  generator 
capacity  for  the  "three-wire"  load  was  augmented 
by  the  installation,  in  the  heart  of  the  business  dis- 
trict, of  a  large  storage  battery.  At  the  same  time 
two  400-kilowatt,  three-phase  generators  were  in- 
stalled on  the  No.  4  engine  to  carry  an  alternating- 
current  load  which  was  being  developed  in  the  out- 
lying residence  districts.  In  the  latter  part  of  the 
same  year  and  the  year  following,  the  capacity  of 
the  station  was  largely  increased  by  the  addition 
of  two  1,500-kilowatt,  direct-connected  engine  and 
generator  units  and  by  six  Babcock  &  Wilcox 
boilers  of  5.000  square  feet  heating  surface  each. 
Almost  before  this  machinery  was  put  in  operation 
a  contract  was  made  for  a  1,500-kilowatt,  300-volt. 
direct-current  unit  for  the  three-wire  service.  Tliis 
machine  is  now  being  installed  in  the  location  for- 
merly occupied  by  the  small  800-horsepower  engine 
of  the  first  equipment.  Further  increase  in  the 
equipment  of  the  station  is  now  under  consideration 
and   will   be  referred  to  later. 

Fig.  I  is  a  general  view  of  the  engine  room,  show- 
ing the  engines  with  the  rope  drives  and  the  Brush 
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arc  machines.  Fig.  7  is  a  view  of  the  "three-wire" 
and  three-phase  switchboards,  which  are  erected  on 
a  galler>'  on  one  side  of  the  engine  room.  The 
former  of  these  boards  is  40  feet  long  and  comprises 
six  generator  panels,  two  wattmeter  panels  and  10 
feeder  panels.  There  are  several  blank  panels  for 
extensions.  The  three-phase  board  has  four  gen- 
erator panels  and  six  feeders.  These  boards  were 
both    built   by   the    General    Electric    Company. 

The  drawing  which  is  reproduced  in  Fig.  3  is  a 
plan  view  of  this  Plum  Street  station,  show- 
ing the  present  installation,  including  the  "new 
No.  i"  engine  and  generator  of  i.soo-kilowatt 
capacity.  Engines  Nos.  2,  3,  4  and  5  are  part  of 
the  first  installation,  and,  as  above  stated,  drive  the 
line  shaft  and  have  also  the  direct-connected  units 
on  extension  bases.  The  No.  6  unit  is  a  1,500-kilo- 
watt.  "three-generator,"  direct-connected  unit.  A 
vertical  cross-compound  Allis  engine  has  three  gen- 
erators on  one  shaft  between  the  cylinder  frames. 
There  are  two  500-kilowatt,  150-volt,  direct-current 
generators  for  the  "three-wire"  service,  and  one  450- 
kilowatt,  three-phase  alternator.  This  is  a  some- 
what unusual  construction,  but  the  design  of  the 
shaft  and  bearings  is  such  that  no  difficulty  has 
been  experienced  in  its  operation.  The  shaft  of 
this  engine  is  30  feet  long  and  22  inches  in  diameter, 
the  journals  at  the  crank  ends  are  20  inches  by  38 
inches,  and  there  is  a  ball-and-socket  center  bearing, 
22  inches  by  $6  inches.  The  No.  7  engine  is  a  two- 
generator  machine,  similarly  built,  but  with  one  1,000- 
kilowatt,     300-volt,     direct-current     dynamo,     which 
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feeds  into  the  outside  wires  of  the  three-wire  system, 
in  addition  to  a  450-kilowatt,  three-phase  generator. 

The  engines  in  the  station  are  all  Allis  vertical 
cross-compound  engines,  and  the  generators  so  far 
installed  are  General  Electric.  The  plant  is  run 
condensing  by  utilizing,  for  the  most  of  the  time, 
water  from  the  canal  which  runs  within  50  feet  of 
the  station.  There  is  one  large  Weiss  condenser, 
built  by  the  Southwark  Foundry  and  Machine  Com- 
pany, located  in  the  boiler  room,  which  takes  the 
exhaust  from  all  of  the  engines.  This  condenser 
has  a  guaranteed  capacity  of  108,000  pounds  of  ex- 
haust steam  an  hour  when  working  on  the  cooling 
tower  with  injection  water  at  85°  temperature,  and 
creating  a  vacuum  of  26!4  inches.  In  normal  con- 
ditions, when  working  on  the  canal  water,  especially 
in  cold  weather,  its  capacity  is  from  50  to  75  per 
cent,  in  excess  of  this  amount.  There  is  space  ad- 
jacent to  it  for  another  of  similar  si;^e  and  type. 
As  the  flow  of  the  canal  is  liable  at  times  to  be  shut 
off  entirely,  the  station  is  equipped  with  a  system 
of  Wheeler  cooling  towers,  which  are  only  put  in- 
service  when  the  flow  of  the  canal  is  shut  off.  Fig. 
2  is  an  exterior  view  of  the  boiler-room  side  of  the 
Phmi  Street  station,  and  shows  the  proximity  of 
the  canal  and  also  the  arrangement  of  the  cooling 
towers,  which  are  located  on  the  roof  of  the  boiler 
room. 

In  regard  to  the  boiler  equipment,  as  before  men- 
tioned, there  are  altogether  eight  Edgemoor  boilers, 
aggregating  4,000  boiler  horsepower,  and  six  Bab- 
cock  &  Wilcox,  aggregating  3,000  horsepower,  on  a 
basis  of  10  square  feet  heating  surface  per  boiler 
horsepower.  A  view  in  the  boiler  room  is  given  in 
Fig.  TO.  Each  of  the  large  boilers  is  equipped  with 
two  ro-inch  .American  underfeed  stokers,  the  two 
small  Edgemoors  having  one  each.  The  boiler  room 
is  equipped  with  a  complete  system  of  overhead 
coal  bunkers,  from  which  the  coal  is  spouted  direct 
into  the  furnace  hoppers.  The  coal  has  to  be  deliv- 
ered to  the  plant  by  wagon.    It   is  dumped  into   a 
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FIG.  4 

hopper  under  the  sidewalk  at  the  Plum  Street  end 
of  the  boiler  room,  and  from  this  hopper  it  is  ele- 
vated to  the  bunkers  by  a  jVIcCaslin  bucket  conveyor, 
which  is  also  used  to  lift  the  ashes  from  the  pits 
under  the  boilers  to  an  ash  bunker  near  the  street 
end  of  the  boiler  room,  from  which  they  are  loaded 
into  the  wagons. 

Fig.  4  is  a  cross-section  of  the  power  station 
taken  through  the  Babcock  &  Wilcox  boilers  and 
showing  the  No.  6  and  7  engines.  This  drawing 
shows  very  clearly  the  arrangement  of  the  coal  bunk- 
ers and  conveyor  and  also  the  ashpits  and  stoker 
setting.  It  also  gives  a  fair  idea  of  the  piping  ar- 
rangement, with  the  15-inch  cast-iron  steam  header 
back  of  the  boilers  and  a  36-inch  exhaust  header  on 
the  engine-room  side  of  the  wall.  This  exhaust 
header  takes  the  exhaust  from  all  of  the  engines 
and  it  is  connected  to  the  Weiss  condenser  in  the 
boiler  room  by  a  so-inch  pipe,  which  runs  under 
the  stack,  this  being  a  steel  stack,  supported  above 
the  boiler-room  floor  on  hea^T  steel  columns. 

As  before  'stated,  the  company  has  now  under  con- 
sideration some  further  changes  and  material  addi- 
tions to  the  equipment  of  this  station.  In  July  of 
last  year  it  was  awarded  the  new  contract  for  the 
city  street  lighting.  This  contract  requires  between 
4,500  and  5,000  alternating,  enclosed,  300-watt  arc 
lamps.  To  install  this  service  means  the  removal 
of  the  present  arc  lamps  and  the  Brush  arc  machines 
at  the  station.  To  take  care  of  the  new  street  serv- 
ice a  contract  has  been  entered  into  with  the  Gen- 
eral Incandescent  Arc  Light  Company  of  New  York 
for  4,500  of  its  new  type  of  alternating-current  series 
endosed-arc  lamps.  These  lamps  will  be  run  in 
60-lamp  circuits  from  the  three-phase  generators 
with  a  20-kilowatt,  constant-current  Wagner  trans- 
former on  each  circuit.  The  secondary  voltage  from 
the  transformer  will  be  5,000  volts.  The  lamps  are 
differentially  wound  and  are  adjusted  for  four  am- 
peres, with  from  72  to  75  volts  at  the  arc.  The 
guaranteed  efficiency  of  the  transformer  and  its 
series  of  60  lamps,  exclusive  of  line  loss,  is  "not  less 
than  90  per  cent."  at  full  load,  and  after  attaining 
maximum  temperature,  with  a  power  factor  not  less 
than  85  per  cent.  The  system  also  includes  a  full 
equipment  of  switchboard  apparatus  and  lightning 
arresters.  None  of  these  arc  lamps  is  as  yet  in  serv- 
ice, but  about  1,000  of  them  will  be  in  use  early 
in    the    summer. 

Besides  the  additional  station  capacity  required 
for  this  street  lighting,  the  rapidly  increasing  com- 
mercial load  has  necessitated  the  purchase  of  some 
more  large  generator  units.  The  company  has 
within  the  last  few  months  contracted  for  a  2,500- 
kilowatt  Bullock  three-phase  generator  and  a  2,500- 
kilowatt,  300-volt,  direct-current  machine,  of  the 
same  make,  together  with  cross-compound  ver- 
tical Allis  engines,  for  direct  connection  to  the  gen- 
erators. It  has  also  purchased  eight  Stirling  boil- 
ers of  5,500  square  feet  heating  surface  each.  This 
machinerv-  will  be  located  in  an  addition  to  the 
present  station,  the  company  having  purchased,  for 
the  purpose,  the  propert^^  to  the  west  as  far  as  Cen- 
tral Avenue,  a  distance  of  about  80  feet  from  the 
present  end  of  the  building.  The  distribution  and 
arrangement  of  this  machinery  are  being  worked  out. 
but  the  details  have  not  as  yet  been  definitely  decided 
upon.  The  extensions  to  the  building  will  be  built 
this  year  and  the  machinery  erected   at  the   same 


time.  The  extensions  to  the  building  will  provide 
a  space  for  as  much  more  machinery  as  has  ]ust 
been  purchased. 

Besides   these   large   units,   however,   the  200-kilo- 


watt,  direct-current  units  direct-connected  on  the 
extension  shafts  of  engines  Nos.  2  and  3  will  be 
removed  and  450-kilowatt  Bullock  machines  substi- 
tuted. There  will  also  be  installed  two  500-kilowatt 
motor-generator  sets  of  the  Bullock  make.  These 
changes  will  be  made  at  once  and  the  Brush  arc 
machines  will  be  removed  as  rapidly  as  the  installa- 
tion of  the  new  street  lamps  and  regulators  will 
permit.  By  the  middle  of  the  summer  the  station 
will  contain  6,300  kilowatts'  capacity  in  the  three- 
wire,  direct-current  apparatus  and  1,800  kilowatts 
in  three-phase  alternating,  each  of  which  will  be 
increased  2,500  kilowatts  with  completion  of  the 
extensions.  This  represents  what  is  called  the  "nor- 
mal" capacity  of  the  station,  and  each  of  the  gen- 
erators, as  well  as  the  engine  which  drives  it,  has 
a  guaranteed  overload  capacity  of  50  per  cent,  above 
the  normal. 

There  are  some  interesting  features  in  the  elec- 
trical machinery  that  has  recently  been  pur- 
chased from  the  Bullock  Electric  Manufacturing 
Company.  The  2, 500-kilowatt  alternator  is  claimed 
to  be  the  largest  60-cycIe  machine  in  this  country. 
The  generators  in  some  of  the  New  York  traction 
companies'  stations  have  a  larger  output,  but  they 
are  25-cycle  machines,  having  not  more  than  40  poles, 
while  the  generator  built  by  the  Bullock  company 
for  the  Cincinnati  Gas  and  Electric  Company  has 
96    poles. 

The  general  construction  of  this  machine  is  indi- 
cated in  Fig.  6,  which  gives  a  detail  section  of  the 
revolving  field  and  armature.  In  the  design  of  this 
machine  a  great  deal  of  study  was  given  to  the  ad- 
visability of  embodying  the  flywheel  in  the  revolving 
element  of  the  generator,  but  this  construction  was 
finally  decided  upon.  The  flywheel-type  generator 
requires   a   large   diameter,    in    order   to    be   able  to 


I    Charles  E    lones    Supl.  Generating        2.  George  Hater,  Jr.,  Supt.  Plum       3-  J.  E.  WinD,    Supt.    Meter  Depart- 

Stations  Street  StatioD.  ment. 

4.  A.  Hickenlooper,  President.  5.  Normap  G.  Kenan,  Vice-president. 

6    Alfred  R    Duman  C.  E.,  Inspector      7.  H.  C.  Pfiester,  Supt.  Electrical         8.  H.  C.  Hut^liison,  Supt.  Electrical 
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reduce  the  weight  of  the  tiywheel  for  a  given  mo- 
mentum ol  inertia,  which  necessitates  a  heavier  con- 
struction for  the  large  armature  to  obtain  rigidity 
and  stiffness.  On  the  other  hand,  the  engine-type 
generator,  being  of  smaller  diameter,  requires  the 
construction  of  a  special  rotor  to  carry  the  poles, 
and  thus  the  advantages  obtained  by  a  smaller  di- 
ameter of  the  generator  are  compensated  for  by 
the  necessity  of  making  two  revolving  parts  and 
by  the  greater  space  taken  up  by  the  combination. 
The  radiating  surfaces  of  this  machine  are  very 
large,  and  therefore  it  is  possible  lo  design  eco- 
nomical machines  in  which  the  temperature  rise 
does  not  exceed  30  degrees  Centigrade  at  normal 
continuous  load. 

Some  of  the  dimensions  of  this  machine  will  be  of 
interest.  The  outside  diameter  is  34  feet  and  the 
diameter  of  the  revolving  element  is  30  feet.  The 
length  of  the  pole  measured  along  the  shaft  is  u 
inches.  It  will  also  be  instructive  to  study  the 
weights  of  this  machine,  which  give  a  general  idea 


up  in  24  sections,  each  of  which  can  be  removed. 
The  winding  is  placed  in  open  slots,  there  being  two 
slots   per   pole   and   per   phase. 

The  guaranteed  efficiencies  of  this  machine  are 
as  follows :  At  1%  load,  g6V2  per  cent. ; 
full  load,  g6Vi:  per  cent:  three-fourths  load, 
95^-2     per     cent.;      one-half     load,     94     per     cent.; 


out  parallel  with  the  shaft  without  disturbing  either 
the  armature  or  the  field  yoke.  The  armature  spider 
has  its  arms  milled  at  the  outer  ends,  so  as  to  fit 
into  dovetailed  notches  in  the  armature  segments. 
This  method  of  construction  for  armatures  built 
up  of  segments  produces,  it  is  claimed,  an  armature 
in    which    the   stresses   due   to  centrifugal    force    are 


riG.    7.      SWITCHBOARDS  IN    PLUM    STREET   STATION,    CINCINNATI. 


FIO.   5.       TESTING  AND  INSPECTION  DEPARTMENT  OF 
CINCINNATI    GAS    AND    ELECTRIC    COMPANY. 

of  the  distribution  of  copper,  steel  and  iron. 

Pounds. 

Weight  of  lam  mated  steel  in  the  armature  and  poles 42,000 

Weight  of  copper  in  the  armature  and  the  fields 13,100 

Weight  of  shields 28,400 

Weight  of  entire  stationary  part,  including  steel  and  ar- 
mature copper 200,000 

Weight  of  revolving  part,  which  is  the  fly-wheel  of  the 
steam  engine  (this  weight  determined  hy  the  inertia 
demanded  by  the  engine  builders) 374,800 

Total  weight  of  machine 574, 800 

On  account  of  the  large  size  of  the  armature,  it 
is  built  up  between  two  shields,  each  of  which  was 
made  in  eight  sections.     The  armature  itself  is  made 


one-fourth  load,  91  per  cent.  The  temperature  rise 
at  full  load  after  24  hours  is  not  to  exceed  30  de- 
grees Centigrade;  at  25  per  cent,  overload  after 
24  hours,  it  is  not  to  exceed  40  degrees  Centigrade, 
and  at  50  per  cent,  overload,  after  i^  hours,  not  to 
exceed  50  degrees  Centigrade.  The  generator  re- 
quires only  24  kilowatts  for  excitation  at  full  load. 
In  the  direct-current  Bullock  machines  the  field 
yoke  consists  of  an  annular  cast-iron  ring,  with  in- 
wardly projecting  poles.  The  poles  are  built  up  of 
laminations  of  sheet  steel  in  such  a  manner  as  to 
reduce  to  a  minimum  the  effect  of  armature  reaction. 
The  poles  are  held  in  place  by  cap  screws,  which  can 
be  taken  out,  so  that  it  is  possible  to  slide  the  poles 


FIG.   6.         DBTAIL     OF     ARMATURE    AND     REVOLVING    FIELD  OF    NEW    2,500-KILOWATT    ALTERNATOR    FOR    PLUM    STREET 

STATION,    CINCINNATI. 


resisted  by  the  strength  of  the  armature  steel,  and 
the  only  stress  put  upon  the  cast-iron  spider  arms 
is  of  a  crushing  nature. 

The  2, 5 00 -kilowatt,  direct-current  machine  has  48 
poles,  with  an  external  armature  diameter  of  20  feet. 
In  construction,  it  does  not  differ  materially  from 
the  smaller  generators.  One  feature  that  is  peculiar 
to  the  large  engine-type  generators  of  the  Bullock 
company's  manufacture  is  the  device  for  oscillating 
the  rocker  arm  carrying  the  brush  holders.  By 
means  of  this  addition  a  motion  of  the  brushes  is 
obtained  parallel  to  the  shaft,  which  is  similar  to  the 
end  play  of  the  armature  in  a  belted  machine,  where- 
by the  brushes  are  prevented  from  wearing  grooves 
in  the  commutator.  This  generator  is  guaranteed  to 
carry  continuously  a  25  per  cent,  overload,  and  is 
also  guaranteed  to  have  a  full-load  efficiency  of  95 
per   cent. 

In  regard  to  the  motor-generator  sets,  it  may  be 
stated  that  the  synchronous  motor  is  wound  direct 
tor  4,500  volts  and  operates  at  430  revolutions  per 
minute,  it,  therefore,  has  16  poles.  The  revolving 
element  consists  of  a  steel  wheel,  in  which  slots  are 
milled  to  receive  the  dovetails  of  the  laminated  poles, 
these  revolving  fields  require  very  accurate  me- 
chanical construction  to  stand  the  high  peripheral 
speed  of  two  miles  per  minute,  or  more. 

A  brief  description  should  be  given  of  the  storage 
battery  referred  to,  which  carries  a  considerable 
portion  of  the  peak  load  on  the  three-wire  system. 
1  Ins  battery  is  located  in  the  very  heart  of  the 
business  section,  in  what  was  formerly  the  office 
building  of  the  Cincinnati  Edison  Company,  on  Fifth 
Avenue,  opposite  the  postohice.  It  is  one  of  the 
largest  single  storage-battery  installations  in  the 
country.  There  are  166  "Type  H''  elements  of  the 
lileclnc  Storage  Battery  Company's  malve,  witli  Ss 
cells  in  series  on  each  side  of  the  three-wire  system, 
each  side  having  a  30  point  end-cell  switch  of  2,000- 
anipere  capacity.  The  normal  rate  of  the  battery 
discharge  on  each  side  of  the  system  for  eight  hours 
is  1,120  amperes,  with  a  minimum  voltage  at  end  of 
discharge  of  133  volts.  The  maximum  rate  of  dis- 
charge for  one  hour  is  4,480  amperes  for  each  side. 
I  i.c  battery  is  located  in  the  basement  of  _the  build- 
ing, and  a  view  over  the  tops  of  the  cells  js  shown 
in  Fig.  9.  The  battery  switchboard  and  boosters  are 
located  in  the  second  story  of  the  building,  a  view 
of  these  being  given  in  Fig  11    (page  340). 

There  are  two  booster  sets  manufactured  by  the 
Bullock  Electric  Manufacturing  Company.  Each  of 
these  consists  of  a  175-horsepower  shunt-wound,  250- 
volt  motor,  driving  two  56-kilowatt,  70-volt  boosters, 
the  motor  being  mounted  between  the  boosters  on  the 
same  sub-base.  The  battery  switchboard  is  a  very 
complete  one  and  presents  a  fine  appearance.  There 
are    two    large     battery    panels,    with    the    end-cell 
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tension  alternating-current  apparatus,  as  well  as  some 
500-volt  power.  This  station  is  still  operated  daily, 
but  will  be  closed  down  when  the  new  machinery  is 
in  operation  at  Plum  Street,  although  at  that  time  it 
may  be  used  as  a  sub-station,  with  a  certain  reserve 
capacity  in   steam   power. 

The  efficiency  of  the  Cincinnati  company  is  grcatlj 
augmented   by   a  very   complete   testing  department. 


Cincinnati.  He  was  for  several  years  before  the 
recent  consolidation  the  president  of  the  Cincinnati 
Gas  Light  and  Coke  Company.  General  Hicken- 
looper  is  well  known  for  his  tireless  energy,  and  al- 
though his  experience  has  not  been  especially  along 
the  lines  of  electric-lighting  work,  yet  he  keeps  in 
remarkably  close  touch  with  the  details  of  this  de- 
partment of  the  new  company. 


FIG.  8.      OFFICE  BUILDJNG    OF   CINCINNATI  GAS  AND 
ELECTRIC  COMPANY  ON   FOURTH  AVENUE. 

switches  in  the  center  of  the  board  separated  only 
by  a  neutral  trunk  panel.  On  either  side  of  these 
are  the  booster  panels,  and  next  to  these  are  five 
feeder  and  trunk  panels  on  each  side — the  positive 
on  the  right  and  the  negative  on  the  left.  There 
are  three  sets  of  bus-bars  on  this  board,  so  that 
three  different  pressures  can  be  delivered  to  the  vari- 
ous feeders.  The  battery  can  be  used  at  two  different 
pressures,  and  the  booster  can  be  run  at  the  same 
time  on  special  feeders  independent  of  the  battery. 

As  before  stated,  the  Edison  three-wire,  direct- 
current  S3'stem  supplies  the  entire  business  district, 
and  all  wiring  in  this  portion  of  the  city,  including 
an  area  something  over  one  mile  square,  is  under- 
ground. The  three-wire  system  takes  in  also  quite 
a  portion  of  the  residence  district,  but  the  more  out- 
lying portions  of  the  city  are  now  supplied  by  the 
alternating  system.  A  four-wire,  6o-cycle,  three- 
phase,  4000-volt  system  is  used  throughout  this 
territory,  with  three-wire,  iiS-volt  interconnected 
secondary  mains.  All  of  this  system  is  on  overhead 
lines,  except  a  very  small  portion  in  the  underground 
district,    which   is   now   being  put  in  conduits. 

The  underground  w^ork  covers  about  70  miles 
with  450  manholes  which  are  substantially  built  with 
13-inch  brick  walls  in  Portland  cement  mortar,  the 
standard  size  being  seven  feet  square  inside  and 
seven  feet  deep.     The  company  has  now  in  service 


FIG.  10.      VIEW   IN    BOILER   ROOM    OF    PLUM   STREET  STATION,    CINCINNATI. 


The  entire  building  on  Eighth  Street  (Fig.  s), 
which  was  the  original  power  station  of  the  Cin- 
cinnati Edison  Electric  Company,  and  which  was 
abandoned  as  such  when  the  Plum  Street  station 
was  built,  is  now  devoted  exclusively  to  the  service 
of  the  testing  department.  It  is  equipped  with  the 
most  modern  apparatus  for  testing  arc  lamps,  meters 
and    transformers,    and   a    system    of   thorough    and 


The  management  of  the  electric  department  is 
under  the  direct  charge  of  Mr.  H.  C.  Hutchison, 
superintendent,  who  is  assisted  by  the  following- 
named  gentlemen :  H.  C.  Pfiester,  superintendent  of 
distribution;  J.  E.  Winn,  superintendent  meter  de- 
partment; Charles  E.  Jones,  superintendent  of  sta- 
tions; George  Hafer,  Jr.,  superintendent  Plum  Street 
station;  Alfred  R.  Duman,  engineer  of  conduit  in- 
stallation ;  C.  F.  Hesser,  superintendent  of  depart- 
ment of  business  promotion. 

Mr.  Hutchison,  who  is  also,  by  the  way,  chair- 
man of  the  reception  committee  for  the  electric- 
light  convention,  states  that  it  is  the  intention  of  the 
Cincinnai  Gas  and  Electric  Company  to  give  to  the 
people  of  Cincinnati  an  electric-lighting  service 
which  shall  not  be  excelled  by  that  of  any  city  in 
this  country,  and  the  recent  large  expenditures  for 
station  equipment  and  other  apparatus  would  indi- 
cate that  he  is  supported  in  this  ambition  by  the 
executive   officers  and  directors    of   the    company. 

Messrs.  Sargent  &  Lundy  of  Chicago,  who  were 
for  several  years  the  consulting  engineers  of  the  Cin- 
cinnati Edison  Electric  Company  and  who  built  the 
Plum  Street  station,  have  been  retained  by  the  new 
company  as  engineers  for  the  improvements  which 
are  now  planned. 


FIG.  9, 

about  1,500,000  feet  of  duct  consisting  of  Edison 
tube,  American  stone  conduit,  American  vitrified 
clay  conduit  and   Camp  tile. 

The  Cincinnati  Gas  and  Electric  Company  is  still 
operating  two  of  the  stations  that  belonged  to  the 
smaller  companies  as  supplemental  power,  in  con- 
junction with  the  Plum  Street  plant.  The  station 
of  the  old  Jones  Bros.  Electric  Light  Company, 
which  contains  about  1,200-kilowatt  capacity  in  no 
and  220-voIt,  direct-current  apparatus,  is  held  as  re- 
ser\'e.  The  plant  of  the  old  Cincinnati  Electric  Light 
Company  on  Rose  Street  contains  a  total  of  1,800 
kilowatts   in   direct-current   arc   machines    and   low- 
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regular  inspection  is  maintained  in  connection  with 
the   testing  department. 

The  general  office  building  of  the  Cincinnati  Gas 
and  Electric  Company  on  Fourth  Avenue  is  shown 
in  Fig.  8.  The  executive  staff  of  the  company  is 
as   follows: 

President — General   A.  Hickenlooper. 

Vice-president — Norman  G.  Kenan. 

Treasurer — C.  J.  Foust. 

Secretary — Henry  W.  Sage. 

Auditor — H.    R.    Hooper. 

General  Hickenlooper  has  been  for  many  years  a 
prominent  figure  in  the  life  and  business  affairs  of 


Construction  of  Cooling  Towers. 

Under  the  heading,  "Notes  on  the  Construction 
and  Operation  of  Cooling  Towers,"  J.  R.  Bibbins 
of  Detroit,  Mich.,  discusses  in  the  Engineering 
News  certain  opinions  upon  questions  of  design  of 
cooling  towers,  resulting  from  observations  made 
during  and  subsequent  to  the  test  of  an  experimental 
tower  recently  put  into  service  by  the  Edison  Il- 
luminating Company  of  Detroit.  The  essential 
points  in  the  design  of  a  tower  are  treated  under 
the  heads  of  cooling  surface,  draft  and  water  dis- 
tribution. An  illustrated  description  of  the  experi- 
mental tower  is  given,  with  results  of  tests  on  its 
operation.  The  conclusions  are  summarized  as  fol- 
lows: (i)  Conduction  plays  a  minor  part  in  the 
process  of  temperature  reduction;  evaporation  is 
the  main  agent.  (2)  Maximum  evaporation  is  ob- 
tained by  effecting  as  thorough  and  uniform  water 
distribution  as  possible  over  the  entire  cooling  sur 
face.  (3)  Long,  sinuous  passages,  obstructions  and 
falling  water  are  incompatible  with  high-draft  effect. 
The  more  the  descending  sheets  of  water  are  re- 
tarded the  better.  (4)  A  settling  basin  of  liberal 
capacity  is  essential.  (5)  Natural-draft  towers 
should  be  provided  with  extensive  air  chambers  at 
top  and  bottom.  These  facilitate  good  draft  by  fa- 
voring good  air  distribution.  (6)  Reciprocating 
pumps  require  liberal  standpipe  capacity,  located  at 
the  tee  or  elbow  nearest  the  distribution  system,  un- 
less the  latter   is  of  the  open  or  trough  type. 
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Central-station   Rules  in   Monmouth,   III. 

The  rules  and  regulations  of  the  Edison  Illuminat- 
ing Company  of  Slonmouth,  111.,  are  compiled  in 
convenient  pamphlet  form  and  supplied  to  all  its 
customers.  Some  of  the  pertinent  paragraphs  that 
may  be  useful  to  other  similar  central  stations  are 
given  as  follows : 

"Our  service  is  known  as  the  Edison  three-wire 
direct-current  system.  We  supply  commercial  cus- 
tomers with  motor,  incandescent-lamp,  arc-lamp  and 
fan  service.  The  pressure  of  current  supply  is  that 
of  no  or  220  volts.  For  residence  lighting  we  supply 
current  for  incandescent  lamps,  motor  and  fan  serv- 
ice at  a  pressure  of  220  volts. 

"Electric  current  will  be  supplied  and  payment 
thereof  accepted,  for  all  future  installations,  only  by 
meter  measurement. 

"The  kilowatt-hour  is  the  base  on  which  all  charges 
are  made  and  the  rate  of  charge  is  based  on  20  cents 
for  each  kilowatt-hour.  This  price  is  subject  to  dis- 
count, which  will  enable  the  customer  using  the 
greatest  quantity  of  current  to  obtain  the  lowest 
rate. 

"Many  persons  have  electric  service  installed  for 
power  and  light  at  a  great  expense  to  the  company 
for  mains,  meters,  arc  lamps,  connections,  etc.,  and 
for  various  reasons  use  them  but  little.  The  com- 
pany finds  that  the  interest  on  the  investments  for 
the  above  appliances  amounts  to  quite  a  sum,  besides 
the  energy  lost  in  maintaining  the  service,  as  well 
as  the  monthly  e.xamination  of  the  meter  and  the 
keeping  of  the  accounts  open  upon  the  books.  The 
company  must  hold  itself  in  readiness  to  serve,  and 
its  investment  must  cover  sufficient  power  to  supply 
all  customers  with  the  maximum  capacity  of  installa- 


"All  customers  shall  pay  for  incandescent  lamps 
at  first  installation.  To  commercial  (meter)  cus- 
tomers new  lamps  will  be  given  in  exchange  for 
'burned-out'  or  'dim  lamps'  at  the  office  of  the  com- 
pany only,  provided  the  lamp  is  in  good  mechanical 
condition.  No  lamps  will  be  given  without  one  in 
return.  The  company  reserves  the  right  to  remove 
all  lamps  at  the  discontinuance  of  the  current  supply, 
except  in  cases  of  customers  not  entitled  to  lamp 
renewals.  Customers  now  on  flat-rate  contract,  as 
well  as  residence  customers,  are  not  entitled  to  free 
'lamp  renewals.' " 

Under  the  heading  of  "Suggestions"  the  company 
gives  some  practical  hints  on  the  cleaning,  life  and 
use  of  decorations  with  incandescent  lamps,  and  in 
tabular  form  gives  the  loss  of  light  through  different 
kinds  of  glass,  the  reflecting  power  of  diffusing  sur- 
faces, and  a  comparison  of  artificial  lights.  Two  of 
the  suggestions  are  as  follows : 

"Customers  using  power  cannot  give  too  much 
attention  to  care  of  motors.  Do  not  let  green  hands 
interfere  with  the  machinery — remember  the  motor 
is  your  property,  damage  done  will  be  your  loss. 

"Do  not  allow  anyone  to  go  through  your  premises 
simply  because  they  claim  to  be  an  agent  of  the 
electric-light  company.  Many  people  have  lost  valu- 
ables  by   placing  confidence    in    strangers." 


The  Flat-rate  Nuisance.' 

By  T.  D.  Miller. 

The  consumption  of  the  electric  light  has  grown 
so  rapidly  and  the  competition,  not  with  gas  alone, 
but  with  additional  electric-light  companies,  has 
been   so  great  that   the   price   on  the  flat-rate  basis 


FIG.   II.       STORAGE-BATTERY   SWITCHBOARD    AND   BOOSTBRS   OF   CINCINNATI   GAS   AND    ELECTRIC   COMPANY. 


tions  at  all  times,  thus  being  compelled  to  carry  a 
heavy  investment  in  machinery,  which  is  used  but 
a  comparatively  short  time  each  day.  For  the  above 
reasons  the  company  finds  it  necessary  to  fix  mini- 
mum charges.  It  is  supposed  that  all  customers  will 
use  during  each  month  electric  current  in  amount 
to  the  minimum  charge  as  per  schedule.  If,  how- 
ever, the  meter  shows  that  such  an  amount  has  not 
been  used,  bills  for  the  minimum  charge  will  be 
rendered  (schedule  of  minimum  charges  furnished 
on  application). 

"The  company  will  do  wiring  and  repairing  and 
sell,  for  the  convenience  of  its  customers,  all  mate- 
rials, appliances,  motor,  fans,  fixtures,  lamps,  etc., 
at  approximately  cost.  Labor  for  work  done  other 
than  that  which  the  company  agrees  to  bear  the 
expense  of  will  be  charged  at  the  rate  of  30  cents 
per  hour.    Fifteen  cents  will  be  the  minimum  charge. 

"The  company  appreciates  the  mutual  benefit  of 
constant  service,  but  will  not  be  responsible  for 
accidental  interruption. 

"On  receipt  of  your  bill  always  compare  the  'pres- 
ent reading'  with  the  meter;  if  you  have  reason  to 
think  that  an  error  has  been  made  notify  the  company 
at  once.  Read  your  meter  often.  Keep  a  record,  so 
as  to  keep  track  of  your  consumption. 

"The  amount  of  current  passing  the  meter  as 
shown  by  the  index  will  be  accepted  as  the  correct 
amount,  except  when,  upon  testing,  the  meter  shows 
an  error  of  more  than  three  per  cent.,  in  which  case 
the  amount  will  be  corrected  to  conform  to  the  test. 
If  the  meter,  from  any  cause,  does  not  register  prop- 
erly, then  the  customer  shall,  for  the  month  during 
which  such  event  occurs,  be  liable  for  such  amounts 
as  shall  equal  the  average  amount  of  the  customer's 
monthly  bills  for  the  month  ne.xt  preceding  and  the 
month  next  following. 

"If  you  do  not  know  how  to  read  your  meter  we 
will  gladly  send  you  instructions. 


has  gradually  been  reduced  to  such  an  extent  that 
in  many  cases  electric-light  companies  find  after 
several  years  that,  notwithstanding  the  fact  that  they 
have  been  having  large  receipts,  their  expenditures 
for  repairs  and  renewals  and  operation  cost  are 
exceeding  their  receipts. 

A  flat  rate  is  unfair  to  the  consumer  or  to  the 
vendor.  If  the  consumer  is  not  using  as  much  light 
as  he  is  paying  for,  it  is  obviously  unfair  to  the 
consumer,  even  though  he  be  satisfied.  If,  on  the 
other  hand,  the  consumer  uses  more  light  than  he 
pays  for,  it  is  equally  obvious  that  the  vendor  is 
suffering,  though  he  may  be  unaware  of  it. 

There  is  not  a  plant  using  the  flat-rate  basis  of 
charge  that  has  not  some  consumers  who  use  more 
current  than  they  are  paying  for,  and  if  such  plant 
is  making  money  some  of  its  consumers  are  paying 
enough  more  for  their  current  to  compensate  for 
the  loss  on   the   other   consumers. 

There  are  still  some  advocates,  among  the  electric- 
light  men,  for  a  flat  rate,  but  there  are  more  among 
the  consumers  who  find  that  they  have  been  obtain- 
ing their  light  at  less  than  the  cost  of  producing  it, 
and  nearly  all  such  consumers  look  upon  the  flat 
rate  as  an  eminently  proper  thing.  There  are  rea- 
sons why  a  consumer  of  electric  current  should 
receive  some  concession  on  the  total  current  used 
where  he  is  a  consumer  of  current  for  an  extended 
number  of  hours  outside  of  evening-lighting:  hours, 
but  each  consumer  can  be  cared  for  by  having  a 
lower  rate  on  a  consumption  basis,  but  no  tenable 
reason  can  be  assigned  for  such  consumer  getting 
his  current  at  less  than  the  total  cost  per  unit  of 
operating  and  maintenance  expense. 

I   believe  it  is  a  fact  that  any  electric-light  plant 

I.  Part  of  a  paper  read  at  the  convention  of  the  Southwestern 
Gas,  Electric  and  Street  Railway  Association  at  San  Antonio, 
Texas,  on  April  19,  1902.  Mr.  Miller  is  manager  of  the  Dallas 
(Texas)  Gas  company. 


doing  an  exclusive  flat-rate  business  could  furnish 
current  to  from  25  per  cent,  to  75  per  cent,  more 
lamps  at  the  same  cost  for  operating  expenses  than 
it  is  now  doing,  or  have  the  gross  receipts  pro- 
portionately increased,  if  it  could  but  collect  a  fair 
price  for  the  service  rendered  to  each  customer  and 
no  more  than  a  fair  price  from  any  one. 

The  solution  for  the  situation  as  presented  to-day 
is  the  introduction  of  a  reliable  wattmeter.  Many 
electric-light  companies  are  doing  this  as  rapidly 
as  conditions  will  permit  and  are  gradually,  thereby, 
getting  onto  a  paying  basis. 


Electric-light  Convention  in  Cincinnati. 

Indications  are  that  the  twenty-fifth  convention 
of  the  National  Electric  Light  Association,  to  be 
held  at  the  Grand  Hotel,  Cincinnati,  will  be  one  of 
the  most  successful  in  the  history  of  the  organiza- 
tion. The  officers  of  the  association,  under  the  en- 
ergetic leadership  of  President  Doherty,  have  made 
every  effort  for  a  well  attended  ami  enthusiastic 
meeting.  To  that  end  they  have  prepared  a  pro- 
gramme of  unusual  excellence.  Their  efforts  have 
been  effectively  seconded  by  the  electrical  men  of 
Cincinnati,  and  the  prospects  are  that  this  "long  pull 
and  strong  pull  and  pull  altogether"  will  result  in  a 
meeting  that  will  make  a  record  for  itself. 

The  convention  will  be  held  on  Tuesday,  Wednes- 
day and  Thursday  of  next  week  (May  20th-22d), 
and  the  following  topics  will  be  presented  for  dis- 
cussion : 

Rates — Henry  L.  Doherty,  Denver;  L.  A.  Fergu- 
son, Chicago;  Alex  Dow,  Detroit;  L.  R.  Wallis, 
Woburn,  Mass.;  Ralph  J.  Patterson,  Waterville, 
Me. ;    Samuel    Scovil,    Cleveland,    Ohio. 

Signs  and  Decorative  Lighting — Papers  by  Rus- 
sell Spaulding  of  New  York  and  E.  J.  McAllister  of 
Newark,  N.  J. 

Are  Free  Lamp  Renewals  Desirable? — ^James 
English,  New  Haven,  Conn.;  F.  EUwood  Smith, 
Somerville,  Mass.;  F.  W.  Little,  Peoria,  111.;  W.  J. 
Greene,  Cedar  Rapids,  Iowa. 

What  Efficiency  Lamp  Should  Be  Used? — Henry 
L.  Doherty;  Samuel  E.  Doane,  Marlboro,  Mass.; 
jj.  G.  Van  Ness,  Denver;  Francis  W.  Willcox,  Har- 
rison, N.  J. 

What  Improvement  Is  Desired  in  Meters? — Robert 
Ferris,  Monmouth,  111.;  C.  A.  White,  Somerville, 
Mass.;  H.  H.  Scott,  Lincoln,  Neb. 

Are  Loose-leaf  Ledgers  Desirable  for  Electric 
Companies'  Records? — G.  E.  Tripp,  Boston;  H.  H. 
Fairbanks,  Worcester,  Mass.;  Geo.  W.  Davenport, 
Boston;  Charles  R.   Price,  New  Bedford,   Mass^ 

Advantages  of  Gas  Engines — Charles  H.  Williams, 
Madison,  Wis. 

What  Changes  Should  Be  Made  in  the  Plan  of 
Uniform  Accounting? — ^J.  P.  Crowley,  St.  Paul, 
Minn. 

Caring  for  Consumers'  Complaints — Irvin  Butter- 
worth,   Denver. 

Boiler  Firing  with  Oil — James  W.  Warren,  Los 
Angeles,  Cal. ;  H.  T.  Edgar,  El  Paso,  Texas. 

Three-phase  vs.  Two-phase  for  City  Distribu- 
tion— B.  A.  Behrend,  Cincinnati;  Charles  F.  Scott, 
Pittsburg. 

Hot  Water  vs.  Steam  Heating — J.  F.  Porter,  Al- 
ton, 111.;  P.  H.  Korst,  Janesville,  Wis.;  C.  R.  Maun- 
sell,  Topeka,  Kan. 

Does  It  Pay  to  Treat  Poles  with  Creosote,  Oil,  or 
Other  Compounds  ?^W.  E.  Moore,  Augusta,  Ga. 

Gas  Explosions  in  Underground  Systems — ^James 
Blake  Cahoon,  New  York. 

Protection  of  Long-distance  Transmission  Lines — 
F.  C.  A.  Perrine,  Pittsfield;  Mass.;  L.  Denis,  Que- 
bec; P.  N.  Nunn,  Provo,  Utah;  P.  M.  Lincoln, 
Niagara  Falls,  N.  Y. ;  H.  J.  GiUe,  St.  Paul,  Minn. 

Present  Performance  of  the  220-volt  Lamp — Fred 
W.  C.  Bailey,  Columbus,  Ohio. 

Report  of   Committee  on   Photometric  Values   of 
Arc    Lamps — Henry    L.    Doherty,    chairman. 
Question  Box. 

In  Cincinnati  the  following-named  gentlemen  form 
the  local  reception  and  entertainment  committee : 
H.  C.  Hutchison,  chairman;  Norman  C.  Kenan,  A. 
C.  Beattie,  B.  T.  Price,  J.  B.  Pevear,  O.  M.  Hall, 
Thomas  Ryan,  Samuel  Moyer,  Samuel  W.  Glover, 
Alexander  Lewis,  H.  J.  Douds,  John  A.  Devere, 
J.  W.  Bullock,  Jesse  Bindley,  Edward  Gillette,  Will- 
iam S.  McCallum,  C.  B.  Humphreys,  Frank  Law- 
rence, F.  C.  Colwell,  Frank  G.  BoUes.  This  commit- 
tee has  arranged,  among  other  entertainments,  visits 
for  the  ladies  to  Rookwood  Pottery  and  Cincinnati 
Museum  of  Fine  Arts,  a  trolley  ride  through  the 
city  and  suburbs  to  the  Zoological  Gardens,  where 
luncheon  will  be  served.  The  Bullock  Electric  Man- 
ufacturing Company  has  arranged  for  the  delegates 
a   trip  to  and  through  its  works. 

The  Grand  Hotel  has  been  selected  as  the  head- 
quarters of  the  association.  Hotel  rates  will  be: 
On  the  American  plan,  $3  and  upward;  on  the 
European  plan,  $1  a  day  and  upward.  The  Grand 
is  conducted  on  both  the  European  and  American 
plans.  The  Gibson,  farther  uptown,  is  conducted 
on   the   European  plan   exclusively. 

The  Central  Passenger  Association,  the  Trunk 
Line  Association,  the  Southeastern  Passenger  Asso- 
ciation and  the  Western  Passenger  Association  have 
granted  a  special  rate  of  a  fare  and  one-third,  on 
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the  certificate  plan,  for  the  round  trip,  from  all 
points  in  their  territory,  for  delegates  and  friends 
attendingf  the  convention.  This  rate  is  good  for 
three  days  (not  including  Sundays)  preceding  and 
the  three  days  following  the  adjournment  of  the 
convention.  A  special  train  for  the  eastern  dele- 
gates will  be  run  over  the  Baltimore  and  Ohio  rail- 
road. There  will  be  no  official  train  from  Chicago. 
The  Monon  and  the  Big  Four  afford  ample  train 
service  betwen  Chicago  and  Cincinnati.  The  latter 
has  Cincinnati  trains  leaving  Chicago  at  9  .a.  m., 
I  p.  m  and  8:30  p.  m.,  and  has  the  advantage  of 
landing  its  passengers  for  Cincinnati  in  the  Central 
Union  Station,  which  is  just  across  the  street  from 
the   Grand   Hotel. 

This  will  be  the  first  convention  of  the  associa- 
tion to  be  held  in  Cincinnati  and  the  second  in  the 
state  of  Ohio,  the  first  having  been  held  in  Cleveland 
in  1S95.     The  first  meeting  of  the  organization  was 
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used  to  synchronize  two  or  more  alternating-current 
generators  which  it  is  desired  to  connect  in  parallel. 
The  device  indicates  the  phase  and  frequency  re- 
lation of  two  separate  sources  of  electromotive  force 
and  also  indicates  which  of  the  generators  is  operat- 
ing at  the  higher  frequency  and  what  the  difference 
is.  The  committee  finds  that  the  instrument  fully 
meets  all  the  requirements  of  actual  practice  and 
greatly  facilitates  the  connecting  of  alternating-cur- 
rent machines  in  parallel ;  also,  that  the  instrument 
has  been  carefully  designed  and  arranged  in  a  prac- 
tical form,  and  that  it  is  a  meritorious  and  ingenious 
invention. 


Lord  Kelvin's  Departure. 

Lord  Kelvin  sailed  for  England  on  Saturday,  May 
lOth  on  the  steamship  Lucania.  Before  his  departure 
he  expressed  himself  as  highly  pleased  with  his  visit 
in   this    country,    and    intimated    a    desire   to    return 


Henry  L.  Doherty,  President.  Louis  A.  Ferguson, 

OFFICERS   OF   THE   NATIONAL 

held  in  Chicago  in  1885,  and  the  association  has  met 
semi-annually  or  annually  since.  Last  year's  con- 
vention was  at  Niagara  Falls.  The  officers  are: 
President,  Henry  L.  Doherty,  Denver,  Colo. ;  first 
vice-president,  Louis  A.  Ferguson,  Chicago ;  second 
vice-president,  Charles  B.  Hunt,  London,  Ont. ;  sec- 
retary and  treasurer,  George  F.  Porter,  New  York; 
executive  committee.  Edward  F.  Peck,  William  M. 
Brock,  Charles  E.  Scott,  Ernest  H.  Davis,  Dudley 
Ferrand.  E.  L.  Bemiss,  Charles  L.  Edgar,  C.  C.  How- 
ell.  D.   P.    Robinson. 

[Just  on  the  eve  of  the  convention  the  Western 
Electrician  is  informed  that  Mr.  Porter  has  been 
suddenly  called  to  ."Maska  and  has  resigned  the  sec- 
retaryship into  the  hands  of  Mr.  James  Blake  Ga- 
boon, ex-president,  who  w-ill  be  helped  by  Miss  Har- 
riet Billings,   the  very  efficient  assistant   secretary.] 


First  Vice-president.    Geo.  F.  Porter,  Secretary  and  Treasurer. 
ELECTRIC   LIGHT   ASSOCIATION. 

soon.  On  Thursday  evening  preceding  their  depart- 
ure a  complimentary  dinner  was  given  in  honor  of 
Lord  and  Lady  Kelvin  at  Delmonico's  in  New  York 
by  A.  N.  Brady.  Many  men  prominent  in  the  in- 
dustrial and  scientific  world  were  present  at  the 
dinner,  which  Is  described  as  having  been  a  very  elab- 
orate affair.  Lord  Kelvin  responded  gracefully  to 
the  short  address  of  welcome  given  by  T.  C.  Martin. 
During  his  visit  in  this  country  his  lordship  and 
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Central-Station    Current   Used    for   Ele- 
vated-railway Operation. 

An  important  engineering  work  has  just  been 
completed  by  the  Lake  Street  Elevated  Railroad 
Company  of  Chicago,  by  which  the  power-supply  fa- 
cilities of  that  company's  line  are  considerably  in- 
creased. The  work  comprises  a  sub-station,  con- 
taining transformers  and  rotary  converters,  receiv- 
ing high-tension,  alternating  current  and  delivering 
direct  current  at  550  volts  to  the  third-rail  feeders 
on  the  elevated  structure.  The  sub-station  is  lo- 
cated at  Rockwell  and  Lake  Streets,  where  an  old 
building  that  at  one  time  contained  an  electric-light- 
ing plant  for  lighting  the  stations  of  the  road  has 
been  changed  so  as  to  make  it  suitable  for  rotary- 
converter  purposes.  The  current  for  operating  the 
sub-station  is  obtained  under  contract  from  the 
Chicago  Edison  Company  and  is  carried  under- 
ground from  that  company's  Harrison  Street  sta- 
tion at  a  pressure  of  9,000  volts  by  means  of  three 
No.  0000  wnre,  enclosed  in  a  lead-covered  cable. 
The   distance   of  transmission   is  about  3%   miles. 

The  three  g.ooo-volt  cables  enter  the  sub-station 
building  at  one  corner  of  the  basement  and  are 
connected  to  high-tension  bus-bars  under  the  oil 
switches.  These  bus-bars  consist  of  three  2,500,000- 
circular-mil  cables,  covered  with  nine-thirty-seconds- 
inch  insulation  and  supported  on  triple-petticoat 
glass  insulators.  Between  two  of  the  bus-bars  is 
connected  a  potential  transformer,  reducing  the  volt- 
age from  9,000  to  no  volts,  for  use  in  connection 
with  the  alternating-current  voltmeter  and  syn- 
chronizer on  the  alternating  switchboard.  From  the 
high-tension  bus-bars  two  three-phase  circuits  lead 
to  the  oil  switches  directly  above  on  the  main  floor 
of  the  sub-station.  These  switches  are  of  the 
double-break  type,  and  are  mounted  in  brick  com- 
partments. Each  switch  is  operated  by  a  one-horse- 
power, iio-volt,  direct-current  motor,  supplied  from 
a  small  storage  battery,  in  order  to  provide  cer- 
tainty of  operation.  The  battery  consists  of  55  two- 
plate  cells  and  is  located  in  one  corner  of  the  base- 
ment. 

From  the  oil  switches  the  high-tension  current  is 
carried  to  the  static  transformers,  shown  at  the  left 
in  Fig.  T,  on  six  No.  00  cables,  wound  with  eight- 
thirty-seconds-inch  insulation  and  supported  on 
double-petticoat  glass  insulators.  The  transformers 
are  six  in  number  and  have  a  capacity  of  375  kilo- 
watts   each.     They    step    down    the    current    to   430 


Franklin  Institute  Awards  for  Electrical 
Inventions. 

The  committee  on  science  and  the  arts  of  the 
Franklin  Institute  of  Philadelphia  has  recently  re- 
ported on  the  merits  of  certain  inventions  which 
are  of  interest  to  the  electrical  fraternity.  One  of 
these  is  the  enclosed-arc  lamp,  invented  by  C.  J. 
Toerring  of  Philadelphia.  The  lamp  is  intended  to 
bum  on  direct-current  and  constant-potential  circuits 
of  no  and  220  volts.  The  committee  says  the  In- 
ventor does  not  disclose  anything  fundamentally 
new,  but  evidences  careful  attention  to  details.  The 
award  of  a  certificate  of  merit  is  made  to  the  In 
ventor. 

The  Edward  Longstreth  medal  of  merit  is  granted 
to  the  Wagner  Electric  Company  of  St.  Louis,  Mo., 
for  the  development  of  a  "practical  single-phase  mo- 
tor which  has  given  satisfactory  service  in  commer- 
cial use,"  and  "in  view  of  the  fact  that  this  is  a 
distinct  departure  from  other  types  of  self-starting 
single-phase  motors,  which  either. start  as  series  mo- 
tors or  make  use  of  phase-splitting  devices  to  obtain 
their   starting  torque." 

To  Gano  S.  Dunn  of  East  Orange,  N.  J.,  is 
awarded  a  certificate  of  merit  for  his  invention  of 
an  automatic  electric  brake  motor.  The  motor  is 
specially  designed  for  use  on  bipolar  machines.  The 
brake  mechanism  is  of  the  band  type,  and  is  so 
arranged  as  to  be  operated  in  one  or  both  directions. 
The  motion  of  applying  the  brake  band  is  imparted 
by  means  of  a  spiral  spring,  w^hich  is  allowed  to  go 
into  action  as  soon  as  the  current  Is  ihrowm  off  the 
field  magnet.  The  report  concludes  that  the  device 
is  ingenious,  that  the  details  have  been  carefully 
w-orked  out,  and  that  this  motor  fills  satisfactorily 
a  certain  field  of  operation. 

Paul  M.  Lincoln  of  Niagara  Falls,  N.  Y.,  is 
awarded  the  John  Scott  legacy  premium  and  medal 
for  his  invention  of  a  synchronism  indicator  that  is 


CENTRAL-STATION    CURRENT   USED   FOR   ELEVATED-RAILWAY   OPERATION. - 
CONVERTERS   AT   LAKE   STREET   SUB-STATION. 


-TRANSFORMERS  AND  ROTARY 


wife  were  given  an  ovation  at  Cornell  University. 
An  enthusiastic  welcome  meeting  was  held  in  the 
armory  of  the  university.  Dr.  Thurston,  director 
of  the  Sibley  College,  in  Introducing  the  audience 
to  Lord  Kelvin,  said  that  of  the  3,000  students  now 
in  Cornell  over  2,000  have  studied,  are  studying  or 
w-ill  study  physics  in  the  university.  President 
Schurman  then  Introduced  the  scientist.  The  dis- 
tinguished visitor  paid  many  fine  compliments  to  the 
university,  saying  that  its  physical  and  chemical  lab- 
oratories are  unexcelled  by  any  in  Europe,  and  that 
its  campus  is  the  most  beautiful  he  has  ever  seen 
in  his  travels  in  Europe,  Australia,  Asia  and  Amer- 
ica. He  spoke  most  pleasantly  of  his  relations  with 
Ezra  Cornell  and  Hiram  Sibley,  with  whom  he  was 
closely  associated  about  the  time  that  Cornell  Uni- 
versity was  founded. 


volts  alternating,  each  set  of  three  supplying  one 
of  the  rotary  converters  (shown  at  the  right  in 
Fig.  l)  with  a  six-phase  current  through 
1,300,000-circular-mil  cables.  The  rotaries  are  di- 
ametrically connected,  there  being  about  350  volts 
between  the  collecting  rings.  The  transformers  are 
air-cooled  by  means  of  two  blowing  sets.  Each  set 
consists  of  a  blower  driven  by  a  five-horsepower 
induction  motor.  The  transformers  are  set  on  a 
steel  floor,  supported  by  an  I-beam  construction  and 
connected  to  a  common  ground.  It  is  customary 
to  start  the  rotaries  from  the  direct-current  side, 
but,  when  necessary,  they  may  be  started  from  the 
alternating  side  by  means  of  two  1,200-ampere, 
triple-pole,  double-throw  switches,  mounted  in  front 


342 


WESTERN    ELECTRICIAN 


May  17,  T902 


of  the  transformers.  One  of  these  switches  is 
shown  in  Fig.  i.  By  throwing  the  switch  up,  a 
starting  current  of  143  volts  is  supplied.  In  nor- 
mal operation  the  switch  is  kept  on  the  lower  con- 
tacts. 

The  rotary  converters,  which  are  about  the  largest 
machines  of  the  kind  in  the  West,  supply  a  direct 
current  of  600  volts.  As  the  equalizer  is  connected 
to  the  negative  conductors,  each  rotary  is  provided 
with  a  switch,  by  which  the  equalizer  can  be 
grounded  for  starting  the  rotary,  so  that  the  starting 


'I'he  switchboard  shown  at  the  left  in  Fig.  2  con- 
trols the  oil  switches  and  storage  battery  and  has 
the  alternating-current  instruments  mounted  upon 
it.  Tlie  small  panel  at  tlie  extreme  left  has  an 
astatic  voltmeter  and  two  switches  for  the  oil-switch 
motors.  The  storage  battery  is  charged  from  the 
550-volt  direct-current  circuit,  three  circuits,  each 
of  four  incandescent  lamps  in  series,  being  used 
as  resistance  instead  of  a  rheostat.  These  lamps 
are  located  in  the  basement  and  also  supply  the 
necessarj'  illumination  for  that  part  of  the  building. 


CBNTRAL-STATION  CURRENT  USED  FOR    ELEVATED-RAILWAY  OPERATION.— ALTERNATING  AND  DIRECT-CUR- 
RENT  SWITCHBOARDS   AT   SOB-STATION. 


current  will  not  go  through  the  series  winding, 
which  would  necessitate  a  heavy  starting  current. 
The  negative  conductors,  two  from  each  rotary, 
are  carried  out  of  the  building  and  connected  to 
the  elevated  structure.  The  positive  conductors  are 
run  through  the  basement  to  the  direct-current 
switchboard,  which  is  shown  at  the  right  in  Fig.  2. 

This  switchboard  is  built  of  black-marble  panels 
mounted  on  an  angle-iron  framework.  At  present 
it  contains  si-x  full  panels,  and  room  is  provided 
for  four  additional  panels  when  the  capacity  of  the 
plant  is  increased.  The  two  rotary  panels  are  shown 
at  the  right  of  the  board.  On  each  panel  is  mounted 
an  8,000-ampere,  latest-type  circuit-breaker,  an  astatic 
ammeter,  a  main  single-pole,  single-throw  starting 
sw-itch,  a  double-throw  lighting  switch  for  the  sta- 
tion lighting  and  a  Thomson  recording  wattmeter. 
The  field  and  starting  rheostats  are  located  in  the 
basement,  directly  beneath,  and  are  controlled  from 
the  board,  the  former  mechanically  by  rods  and 
chains   and  the   latter    electrically  by   copper    wires. 

The  rotary  panels  feed  into  a  common  bus  on 
tlie  back  of  the  board,  and  from  that  are  connected 
two  feeder  panels  and  what  is  called  an  auxiliary 
feeder  panel.  Each  feeder  panel  is  provided  with 
a  circuit-breaker,  astatic  ammeter  and  main  switch 
as  well  as  an  auxiliary  switch.  The  auxiliary  panel 
has  a  similar  equipment,  but  with  only  one  switch. 
It  is  connected  to  an  auxiliary  bus-bar  and  is  de- 
signed to  be  thrown  on  either  feeder  panel  in  case 
a  circuit-breaker  is  burned  out  or  it  is  desired  to 
make  repairs  to  any  of  the  instruments.  When  the 
auxiliary  panel  is  in  use  the  current  goes  through 
the  main  feeder  and  auxiliary  switches  on  the  feeder 
panel  and  then  through  the  whole  of  the  auxiliary 
panel,  leaving  the  main  circuit-breaker  and  ammeter 
dead. 

The  last  panel  on  the  left  of  the  main  switch- 
board is  a  transfer  panel  and  is  equipped  with  two 
single-pole,  double-throw,  4,000-ampere  switches  for 
switching  current  from  either  the  sub-station  or  the 
Western  Avenue  power  house  of  the  Chicago  Union 
Traction  company  (from  which  power  is  now 
rented)  onto  the  feeder  sections.  There  are  two 
sections  that  are  thus  controlled.  Section  3  ex- 
tends from  Campbell  Avenue  to  Fifty-second  Av- 
enue, and  section  2  from  Campbell  Avenue  to  the 
Chicago  River.  At  present  the  rotaries  help  out  the 
W^cstern  Avenue  power  for  both  sections,  but  eventu- 
ally, when  the  capacity  of  the  sub-station  is  doubled, 
as  has  already  been  planned,  all  the  power  for  the 
two  sections  will  be  supplied  from  the  sub-station. 
Temporarily  installed  in  one  of  the  spaces  left  for 
a  future  panel  is  a  circuit-breaker  that  is  used  in 
starting  the  rotaries  on  the  direct-current  side.  Its 
capacity  is  smaller  than  that  of  the  larger  ones 
and  is  used  to  save  the  latter.  At  the  right  end 
of  the  board  is  mounted  a  voltmeter  for  registering 
cither  the  voltage  of  the  machines  or  the  line  voltage. 


'wo  alternating-current  panels  are  each  equipped 
with  a  voltmeter,  ammeter  and  power-factor  indi- 
cator, the  potential  used  being  no  volts.  This  is 
obtained  from  the  430-volt  mains  by  potential  trans- 
formers in  the  basement.  At  the  right  of  the  board 
is  mounted  a  Lincoln  synchronizer  which  is  used 
to    throw    the    rotaries    into    parallel    operation.     In 


Ide  Self-Oiling    Engine    Patent   Upheld. 

A  decision  has  just  been  handed  down  in  the 
United  States  Circuit  Court  of  Appeals  for  the 
Eighth  Circuit,  in  the  Ide  self-oiling  engine  patent 
case,  upholding  the  patent.  The  complainants  and 
appellants  in  the  case  were  the  executors  of  the  late 
Albert  L.  Ide,  while  the  defendants  and  appellees 
were  the  Trorlicht,  Duncker  &  Renard  Carpet  Com- 
pany and  others,  the  appeal  being  taken  from  the 
Circuit  Court  of  the  United  States  for  the  Eastern 
District    of    Missouri. 

The  case  involved  letters  patent  No.  397.293,  issued 
to  Albert  L.  Ide  on  February  5,  1889.  The  defend- 
ants interposed  the  usual  defenses  of  the  invalidity 
of  the  patents  and  of  lack  of  invention,  and  upon 
the  final  hearing  the  lower  court  dismissed  the  bill 
because,  in  its  opinion,  the  reissued  patent  was  void 
on  account  of  the  delay  of  its  owner  in  rpaking 
application  for  it  and  because  the  defendants  had 
not  infringed  the  third  and  fourth  claims  of  patent 
No.  397,293- 

Following  are  extracts  from  the  opinion  of  the 
Court  of  Appeals :  "The  combination  of  claim  3 
of  patent  No.  397,293  *  *  *  embraces  a  hollow 
box-shaped  cross-head,  the  lower  surface  of  whose 
upper  wall  is  open  to  receive  the  lubricant  thrown 
from  the  disk,  a  connecting  rod  and  a  wrist  pin 
therein,  an  oil  cup  on  the  connecting  rod  communi- 
cating by  means  of  a  passage  with  the  bearing  sur- 
face of  the  wrist  pin  and  a  casing  or  housing  sur- 
rounding the  disk,  the  connecting  rod  and  the  cross- 
head,  so  that  oil  deposited  upon  its  interior  surface 
will  flow  back  into  the  reservoir  beneath  the  disk. 
In  the  operation  of  this  improvement  the  centrifugal 
force  throws  the  lubricant,  which  adheres  to  the 
disk  as  its  periphery  revolves  through  ^the  oil  in  the 
tank  beneath  it,  upon  the  upper  interior  surface  of 
the  constantly  reciprocating  cross-head,  whence_  it 
drops  into  the  oil  cup  on  the  head  of  the  connecting 
rod  and  flows  down  through  the  passage  therein 
upon   the   bearing   surface   of  the  wrist   pin.'' 

"The  improvement  embodied  in  that  combination 
was  novel  in  the  end  which  it  attained,  novel  in  its 
mode  of  operation  and  novel  in  the  combination 
of  mechanical  elements  of  which  it  was  composed. 
It  marked  a  perceptible  advance  In  the  art  to  which 
it  relates,  and  the  presumption  which  the  patent 
raises,  the  failure  of  manufacturers  and  of  mechan- 
ics skilled  in  the  art  for  so  many  years  to  reach 
the  object  which  it  attained,  its  obvious  utility,  its 
simplicity  and  the  cleverness  of  its  conception  per- 
suaslvelv  urge  to  the  result  that  to  him  who  devised 
it  the  title  of  inventor  ought  not  to  be  denied,  and 
such  Is  the  conclusion  of  this  court." 

"The  combination  of  claim  3  of  patent  No._  397-293 
was  new,  and  It  was  the  product  of  the  intuitive 
genius   of  an    inventor." 

"Counsel  for  the  defendants  resist  the  logical  elTect 
of  this  conclusion  and  still  deny  the  liability  of  their 
clients,  on  the  ground  that  this  patent  was  antici- 
pated and  rendered  void  by  other  patents_  issued  to 
the  same  inventor  and  by  the  applications  upon 
which   these   patents   were  founded.  *  *  *  None   of 


FIG.  3.       CENTRAL-STATION   CURRENT   USED   FOR   ELEVATED-RAILWAY   OPERATION. — SUB-STATION    WIRING   DIAGRAM. 

Fig.  3   is  shown  a  wiring  diagram   of  the  sub-sta 


tion,  which  is  complete,  except  that  only  one  rotary 
panel,  one  oil  switch  and  one  alternating  instrument 
panel   are   indicated. 

The  new  sub-station  was  put  into  service  on  April 
26th  and  has  proved  Itself  of  great  assistance  to  the 
operation  of  the  road.  All  the  electrical  apparatus 
used  in  the  installation  is  of  the  General  Electric 
Company's  manufacture.  The  reconstruction  of  the 
building  and  the  design  and  installation  of  the 
equipment  were  executed  under  the  supervision  of 
Augustus  Hanson,  electrical  engineer  for  the  Lake 
Street  and  Northwestern  Elevated  companies. 


the  other  applications  of,  or  patents  to,  Ide  impeach 
or  avoid  the  patent  under  consideration,  and  claim 
3  of  that  patent  must  be  sustained." 

"Claim  4  of  patent  No.  397,293  consists  of  the 
combination  of  claim  3,  plus  a  depending  projection 
located  over  the  oil  cup  on  the  connecting  rod.  As 
the  combination  of  claim  3  was  novel  and  patentable, 
that  combination,  together  with  the  depending  pro- 
jection, was  so  and  claim  4,  which  is  attacked  on 
the  same  grounds  as  claim  3,  must  be  sustained  for 
the  same  reasons  which  induced  us  to  declare  the 
validity  of  that  claim." 

"The  form  of  the  elements  which  the  defendants 
have  changed  was  not  the  essence  of  this  invention. 
Its  principle  was  the  application  of  the  centrifugal 
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force  generated  by  a  disk  on  a  crank  shaft  revolving 
in  a  tank  of  oil  to  the  automatic  lubrication  of  the 
bearing  of  a  cross-head  wrist  pin  of  an  engine.  The 
means  which  it  secured  to  make  this  application  con- 
sisted of  a  combination  of  the  revolving  disk  secured 
to  the  crank  shaft,  the  oil  tank  beneath  it.  the 
hollow  cross-head,  with  the  lower  surface  of  its 
upper  wall  open  to  receive  the  lubricant  thrown 
by  the  revolving  disk,  the  depending  projection  upon 
this  surface,  the  oil  cup  on  the  connecting  rod  and 
the  passage  beneath  it  to  lead  the  lubricant  to  the 
hearing  of  the  wrist  pin.  This  mode  of  operation 
and  eveo'  element  of  the  patented  combination  which 
Idc  invented  to  utilize  it  the  defendants  have  boldly 
appropriated,  and  they  cannot  be  permitted  to  escape 
from  the  natural  and  legal  effect  of  their  acts." 

The  opinion  was  handed  down  by  Judges  Caldwell. 
Sanborn  and  Thayer.  The  counsel  for  the  appellants 
was  Cliarlcs  A.  Brown,  and  Oto.  L.  Cragg,  A.  Miller 
Relfield.  Wilbur  F.  Boyle.  H.  S.  Priest  and  F.  W. 
Lehmann  were  with  him  on  the  brief.  For  tlie  ap- 
pellees Enhraim  Banning  was  the  counsel,  and  with 
iiim  on  the  brief  were  Edward  C.  Craig.  Jamps  W. 
Craig  and  Thomas  A.   Banning. 
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containing  a  scries  of  riffles  in  which  the  gold  is 
caught.  The  length  of  this  sluice-box  is  amply  suf- 
ficient bath  to  carry  the  tailings  clear  of  the  dredge 
and  to  save  all  the  gold.  When  the  gold  is  of  a  too 
fine  character  to  be  efficiently  saved  in  the  ordinary 
sluice-box,  a  finer  screen  and  gold-saving  tables  arc 
employed. 

The  former  custom  was  to  operate  the  dredging 
apparatus  and  pumps  by  steam  engines,  and  this 
practice  is  largely  continued  at  present,  but  where 
electric  power  is  obtainable,  as  in  many  portions  of 
California,  that  is  used  in  preference,  as  the  dredge 
can  also  be  well  lighted  by  electricity,  and,  if  neces- 
sary, the  work  carried  on  at  night. 

In  Fig.  I  groups  of  incandescent  lamps  mounted 
in  reflectors  may  be  seen  at  the  left  end  of  the 
dredge.  There  are  usually  installed  motors  of  an 
aggregate  capacity  of  75  horsepower  to  200  horse- 
power on   each   dredge.     Fig.  2   is   an   interior  view 
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by  lamps,  foliage  and  luminous  flower  sprays,  hang- 
ing lanterns,  etc. 

Another  concern  is  reported  already  to  have  con- 
tracted to  illuminate  two  important  streets  and  ves- 
sels in  several  ports  by  its  system  of  "lighting 
boards."  Many  buildings  will  be  decorated  with 
mottoes  and  sentences  built  up  on  the  company's 
boards  with  incandescent  lamps  or  with  designs  and 
monograms   such   as   shown  in   Fig.  2. 

Other  systems  of  illumination  will  be  largely  used, 


Electric  Gold  Dredging  in  California. 

Gold  dredges  operated  by  electric  motors  are  do- 
ing nuich  to  reclaim  the  enormous  wealth  of  gold 
lost  by  the  wasteful  methods  of  early  placer  mining. 
The  Bucyrus  Gold  Dredging  Company  has  recently 
purchased  from  the  Westinghouse  Electric  and  Man- 
ufacturing Company  of  Pittsburg  a  large  amount  of 
electrical  machinery  for  the  operation  of  its  dredges 
in  California.  The  chief  point  of  activity  in  that 
state,  at  the  present  time,  is  on  the  Feather  River  at 
Oroville.  In  early  mining  days  in  California  the 
Feather  River  was  the  scene  of  great  activity  in 
placer  mining,  many  million  dollars'  worth  of  gold 
being  taken  out  of  Feather  River  Canyon.  A  great 
deal  of  this  gold,  owing  to  primitive  methods  of 
handling,  was  not  saved  and  was  deposited  with  the 
"slickens"  on  the  flats  at  the  mouth  of  the  canyon, 
below  Oroville.  An  area  of  about  lO.ooo  acres  is 
now  being  partially  worked  over  by  gold  dredges. 
Hydraulic  mining  having  been  found  impractical  and 
the  bedrock  being  located  at  a  great  depth,  the  only 
feasible  method  of  lifting  this  gold-bearing  gravel 
from  the  bed  of  the  river  or  old  channels  is  by  the 
elevator  dredging  process  of  mining.  The  profits  of 
operation  have  frequently  been  $1,000  per  dredge 
daily. 

Each  elevator  dredger  costs  from  $40,000  to  $75,- 
000.  depending  on  its  capacity.  The  operation  of  the 
dredge  is  accomplished  entirely  by  electric  motors, 
the  current  for  which  is  obtained  from  long-distance 
transmission  companies,  operating  in  this  neighbor- 
hood. Transformers  are  usually  placed  upon  the 
bank  to  lower  the  voltage  of  long-distance  lines  and 
flexible  cables  run  from  the  bank  to  the  top  of  the 
dredge,  and  from  there  to  the  various  motors  on  the 
dredge. 

Briefly  stated,  a  typical  gold  dredge,  such  as  the 
one  illustrated  in   Fig.    I,  consists   of  the  following 


m^umimmm 


i^^:^^^ 


Fig.  I. 


ELECTRICAL   DESIGNS    FOR    THE  CORONATION. 


Fig.  z. 


of  one  of  the  dredges,  and  shows  a  variable-speed 
Westinghouse  induction  motor  driving  a  counter- 
shaft from  which  the  main  dredging  buckets  are  op- 
erated. 


Electrical  Designs  for   the    Coronation. 

As  the  month  of  June  approaches,  the  chief  interest 
of  the  English  people  centers  on  the  coronation  fes- 
tivities of  the  king  and  queen.  Among  other  evi- 
dences of  rejoicing,  very  extensive  and  elaborate 
electrical  decorations  and  illuminations  are  planned. 
Manufacturers  and  contractors  in  London  early  took 
the  matter  in  hand  and  are  now  able  to  meet  the 
demands  of  the  public  for  decorative  electrical  de- 
vices and  for  the  general  illumination  of  buildings. 


including  the  outlining  of  buildings,  windows,  etc., 
and  the  "Fairyland"  system,  in  which  japanned  re- 
flectors and  colored-bulb  incandescent  lamps  are  em- 
ployed. Many  new  varieties  of  lamps,  such  as  the 
Nernst  and  the  flame-arc  lamps,  will  doubtless  be 
used  considerably,  and  the  decorations  will  call  into 
use  many  novel  and  useful  lamp  fixtures  and  ac- 
cessories. 


Small   American   Motor-boat  Exhibit  at 
Berlin. 

Commenting  upon  the  refusal  of  many  American 
boatbuilders  to  exhibit  at  the  international  exposi- 
tion of  motor  boats,  to  be  held  at  Wannsee-oH-the- 
Havel,    near    Berlin,    from    June    until    September, 


Fig.  I.     Dredge  in  uperatioo. 

elements:  The  dredging  apparatus  proper,  com- 
prising a  chain  of  buckets  electrically  driven,  which 
pick  up  the  material  from  the  bottom,  a  steel  hopper 
into  which  the  material  is  discharged,  a  revolving 
screen  to  receive  and  wash  the  excavated  material, 
an  appliance  for  carrying  off  all  the  coarse  tailings 
and  stones  that  are  rejected  by  the  screen,  a  sluice- 
box  in  which  the  water  and  fine  material  contain- 
ing the  gold  are  disposed  of  and  in  which  the  gold 
is  saved,  and  the  pumping  apparatus  to  supply  the 
necessary  water  for  w-ashing  and  sluicing.  The  stone 
chute  is  placed  high  enough  and  has  sufficient  in- 
clination to  discharge  the  material  clear  of  one  side 
of  the  boat,  so  that  no  obstruction  can  take  place 
on  account  of  the  accumulation  of  tailings.  From 
the  under  side  of  the  screen  all  the  fine  material,  in- 
cluding the  gold,  is  discharged,  together  with  a  con- 
siderable quantitj'  of  water.  This  is  carried  off  and 
over  the  stem   of  the  dredge  through  a  sluice-box 


ELECTRIC    SOLD    DREDGING   IN    CALIFORNIA. 

Many  original  designs  have  been  brought  out,  and 
the  dealers  are  vieing  with  each  other  in  the  elabora- 
tion  of  their  productions. 

The  accompanying  illustrations,  reproduced  from 
the  London  Electrical  Review,  show  two  of  the  elec- 
trical designs  that  have  been  brought  out.  Fig.  i 
shows  a  piece  of  gilt-metal  scrollwork  with  the  in- 
scription in  incandescent  lamps.  Other  lamps  are 
used  to  outline  the  scroll  and  the  whole  is  sur- 
mounted by  three  gilt-metal  illuminated  crowns. 
Three  lions  made  of  painted  and  perforated  metal 
are  pendant  from  the  scroll.  The  eyes  of  the  lions 
are  set  with  lamps,  and  the  bodies  are  illuminated 
by  lamps  placed  behind.  Below  the  device  hang 
festoons  of  artificial  foliage  and  flowers,  relieved 
with  groups  of  colored  celluloid  "balloons."  This 
device  is  offered  by  a  manufacturing  company  which 
has  also  a  wide  variety  of  other  designs,  such  as 
transparent  portraits  of  the  king  and  queen    lighted 


Fig.  2.    Interior  of  Dredge. 

Frank  H.  Mason,  United  States  consul-general  at 
Berlin,  says  that  although  it  may  be  true  that  Amer- 
ican builders  are  busy  with  orders  and  have  their 
output  for  the  season  sold,  it  is  a  fair  question 
whether  neglect  to  utilize  such  an  opportunity  as 
will  be  presented  at  the  exposition  will  not  be  a 
repetition  of  the  mistake  which  the  makers  of  fire- 
extinguishing  apparatus  committed  when  they 
failed  to  exhibit  at  the  special  exoosition  of  fire- 
men's appliances  held  in  Berlin  last  year.  The  one 
American  firm  which  did  exhibit  an  electric  fire- 
alarm  system  is  now  installing  it  for  the  city  of 
Hanover,  and  has  contracts  under  negotiation  for 
similar    installations    in    other    German    cities. 


The  Lawton  and  Craterville  Electric  Railway 
Compan-  of  Lawton,  Okla.,  has  been  incorporated, 
with  $500,000  capital  stock,  to  construct  an  electric 
line,  15  miles  long,  from  Lawton  to  Craterville,  a 
new  mining  town  in  the  Wichita  Mountains.  The 
incorporators  are  T.  W.  Brewer,  C.  L.  Smith  and 
others   of  Lawton. 
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CONVENTIONS  AND  EXPOSITIONS. 

Americao  lostiiiite  of  Electrical  Engineers  (annual  business 
meetine).  New  York  city.  May  20th. 

National  Electric  Ligbt  association,  Grand  Hotel,  Cinciooati, 
May  20th  to  22d. 

Engine  Builders'  assaciation  of  the  United  States  (spring 
tnectiog),  Hotel  Scbenley,  Pittsburg,  Pa,,  May  22d  and  23d. 

Canadian  Electrical  association,  Quebec,  June  iitb  to  t3tb. 

American  Institute  of  Electrical  Engineers  (annual  convention). 
Great  Barrington.  ^Iass  ,  June  iSth  to  21st. 

.Association  of  Railway  Telegraph  Superintendents,  Chicago, 
June  i8th. 

Northwestern  Electrical  association,  Cbain-o'-Lakes,  Wau- 
paca, Wio.,  June  25th,  26th  and  27th. 

Independent  Telephone  association  of  Wisconsin,  Waupaca, 
Wis.,  June  25th,  26tb  and  27th. 

Indiana  Electrical  Association,  Indianapolis,  September  17th 
and  iSth. 

International  Association  of  Municipal  Electricians,  Rich- 
mond. Va.,  October  7th,  8th  and  gtb. 

Americao  Street  Railway  association.  Light  Guard  Armory, 
Detroit,  Mich.,  October  Stb,  gth  and  roth. 

G.\THERiNG  at  Cincinnati  for  the  first  time  in  its 
history,  tlie  National  Electric  Light  Association 
seems  assured  of  an  old-time  convention  in  point 
of  enthusiasm  and  numbers.  If  anything,  the  pro- 
gramme offered  by  an  energetic  administration  is  too 
comprehensive ;  it  suggests  an  embarrassment  of 
riches.  The  only  difficulty,  apparently,  will  be  to 
compress  the  discussions  outlined  within  the  in- 
exorable limits  of  a  three-day  convention.  The 
temptation  will  be,  perhaps,  to  linger  over  three  or 
four  topics  at  the  expense  of  the  others.  But  there 
is  the  consolation  that  the  subjects  presented  are  all 
practical  and  all  of  present-day  interest  to  central- 
station  men,  so  that,  in  any  event,  the  comparing  of 
notes  cannot  fail  to  be  valuable  to  the  fraternity  at 
large,  and  particularly  to  those  who  attend  and 
breathe  the  stimulating  atmosphere  of  the  conven- 
tion itself,  where'pet  theories  will  be  aired  a,nd,  no 
doubt,  demolished.  The  Cincinnati  meeting  gives 
exceptional  promise  of  real  usefulness,  and  we  trust 
that  this  promise  will  be  fulfilled  and  that  it  will 
be  but  the  precursor  of  an  era  of  renewed  activity 
on   the  part  of  the  association. 


People  who  are  criticizing  the  Western  Union 
Telegraph  Company  for  lack  of  progressiveness  in 
neglecting  new  inventions  should  wait  and  give  the 
new  administration  of  Colonel  Clowry  a  chance. 
The  new  president  is  a  man  of  enterprise  and  en- 
lightenment and  he  is  likely  to  modify  the  perhaps 
over-conservative  policy  of  the  great  corporation 
of  which  he  is  the  head.  In  Chicago  Colonel  Clowry 
was  always  ready  to  give  a  hearing  to  inventors  who 
could  show  anything  that  gave  reasonable  promise 
of  improvement,  and  we  shall  be  surprised  if  he 
loses  his  liberality  and  breadth  of  view  in  New 
York,  where  he  will  have  an  opportunity  to  carry 
out  his  ideas.  It  is  to  be  noted,  also,  that  the  new 
electrical  engineer  of  the  company  is  a  yoting  and 
progressive  man,  with  the  broadening  experience 
that  life  in  the  West  gives,  and  he  may  be  trusted 
to  give  his  chief  advice  based  upon  the  methods 
and  needs  of  to-day  rather  than  of  the  last  cen- 
tury. Of  course,  the  heads  and  technical  advisers 
of  all  great  industrial  corporations  are  pestered  with 
the  importunities  of  many  impracticable  and  vision- 
ary inventors ;  but  we  rather  expect  that  the  West- 
ern Union  Telegraph  Company  will,  from  this  time 
on,  make  a  better  record  for  itself  in  its  treatment 
of  new  inventions  that  give  some  hint  of  a  real 
betterment  in  practice.  It  is  probable  that  the 
Postal  Company,  hitherto  more  progressive  than  its 
older  rival,  will  have  to  look  more  closely  to  its 
laurels  in  the  future. 


Tu.sciNG  the  development  of  electric-lighting  com- 
panies in  the  larger  cities  of  the  United  States  is 
doubly  instructive ;  the  retrospect  shows  at  once  the 
technical  advance  of  the  art  and  the  latter-day  tend- 
ency toward  the  consolidation  of  like-purposed  com- 
mercial enterprises.  The  history  of  the  Cincinnati 
Gas  and  Electric  Company,  as  set  forth  in  Mr. 
Monroe's  interesting  article  in  this  issue,  shows 
both  of  these  influences  very  clearly  and  also  indi- 
cates that,  so  far  as  technical  betterment  is  con- 
cerned, the  goal  of  finality  is  still  in  the  distance — 
as,  indeed,  it  always  will  be.  The  Cincinnati  system 
is  a  typical  one,  decidedly ;  and  he  who  follows  its 
rise  and  development'  goes  over  ground  traversed  by 
the  eleclric-lighting  history  of  nearly  all  of  the  more 
important  of  the  American  cities.  How  the  business 
of  purveying  electric  current  has  been  broadened 
out  and  systematized,  to  be  sure!  How  diliferent  the 
actuality  of  1902  from  the  forecasts  of  twenty,  even 
fifteen,  years  back!  But  electrical  engineers  have  little 
time  for  the  ancient  history  of  modern  times;  theirs 
is  the  duty  to  meet  the  problems  of  the  day, 
leaving  to  the  contemporary  historian  of  1922,  per- 
chance,  the   opportunity   to   moralize  on    their  work 


if  he  wish.  At  any  rate,  the  Cincinnati  plant,  in  its 
present  stage,  shows  most  interestingly  the  rapid 
trend  of  events  in  central-station  progress.  The 
machinery  which  was  deemed  to  be  the  best  to  be 
had  five  years  ago  is  now  discarded  unhesitatingly 
for  a  later  type.  The  readiness  to  change  thus 
shown  is  distinctively  American  and  entirely  cred- 
itable, both  to  the  engineers  who  make  the  improve- 
ment possible  and  to  the  business  management  which 
has  the  intelligence  and  courage  to  profit  by  the 
ultimate  economies  offered.  The  story  of  "The 
Electric-lighting  Situalion  in  Cincinnati"  has  more 
than  one  lesson  to  him  who  shall  read  it  with 
thoughtful   attention. 

Analysis  of  the  different  factors  that  enter  into 
the  cost  of  supplying  central-station  service  is  at  its 
best  somewhat  complex,  but  it  must  necessarily  be 
so  if  results  are  to  be  obtained  which  will  mate- 
rially aid  the  station  management  in  operating  its 
equipment  satisfactorily.  The  problem  has  been  at- 
tacked by  Mr.  Isaac  B.  Smith,  the  secretary  of  the 
Cedar  Rapids  Electric  Light  and  Power  Company, 
and  an  account  of  a  system  with  which  he  has  had 
considerable  experience  was  presented  recently  be- 
fore the  Iowa  Electrical  Association.  Mr.  Smith's 
paper  is  given  in  full  elsewhere  in  this  issue  of  the 
Western  Electrician,  and  a  carefid  study  of  the 
method  of  central-station  bookkeeping  which  he 
sets  forth  should  prove  beneficial  to  anyone  inter- 
ested in  central-station  accounts.  It  will  be  inter- 
esting to  follow  the  trend  of  discussion  which  will 
be  brought  out  at  the  coming  Cincinnati  convention 
of  the  National  Electric  Light  Association  on  the 
subject  of  rates  and  uniform  accounting  in  the 
light  of  Mr.  Smith's  paper. 


Central-station  companies  will  be  interested  in 
the  case  of  Simonton  against  the  Citizens'  Electric 
Light  and  Power  Company,  brought  to  recover  dam- 
ages for  personal  injuries  sustained  in  a  fall  by 
a  boy  who  climbed  one  of  the  company's  poles.  It 
was  sought  to  establish  a  doctrine  of  liability  on  the 
part  of  electric  companies  similar  to  that  of  railroads 
in  what  are  known  as  turntable  cases.  But  the 
Court  of  Civil  Appeals  of  Texas  took  a  view  favor- 
able to  the  company,  and  has  denied  a  rehearing. 
It  says  that,  under  the  common  law,  no  duty  is  im- 
posed upon  the  owner  to  use  care  to  keep  his  prop- 
erty in  such  condition  that  persons  going  thereon 
without  his  invitation  may  not  be  injured,  his  only 
duty  to  persons  thus  entering  upon  his  premises 
being  to  abstain  from  wilfully  injuring  them.  In 
general,  this  rule  of  law  applies  to  infants  with  the 
same  force  that  it  does  to  adults.  Ordinarily,  an 
invitation  will  not  be  implied  unless  the  property 
is  designed  or  used  by  the  owner  for  public  pur- 
poses,  such  as  a  hotel  or  store,  where  a  mercantile 
business  is  conducted,  and  the  person  entering  upon 
the  premises  is  carrying  out  a  purpose  or  design 
which  is  to  the  common  interest  or  advantage  of  the 
owner  and  himself.  But  in  the  case  of  injury  to 
children  courts  have  gone  much  further,  and  have 
established  the  doctrine  that  an  invitation  may  be 
implied,  even  against  the  intention  of  the  owner,  if 
such  owner  maintains  upon  his  premises,  where 
children  are  likely  to  be,  something  which,  on  ac- 
count of  its  nature  and  surroundings,  is  especially  and 
unusually  calculated  to  attract,  and  does  attract  them, 
and  induce  them  to  go  upon  his  premises.  It  was  un- 
der this  rule  that  it  was  contended  that  a  finding 
would  be  authorized  that  the  boy  injured  climbed 
the  pole  by  the  implied  invitation  of  the  company. 
The  court,  however,  does  not  think  the  contention 
sound.  It  says  that  it  was  not  alleged  that  the 
pole  was  specially  or  iniusually  attractive,  or  was 
not  constructed  in  the  manner  in  which  poles  of 
this  character  are  ordinarily  constructed  throughout 
the  country.  True,  it  was  alleged  that  spikes  were 
driven  in  the  pole  from  a  point  near  the  ground  to 
a  point  near  the  top  of  the  pole,  so  as  to  form  a 
kind  of  ladder,  but  it  is  a  matter  of  common  knowl- 
edge that  this  is  the  condition  in  which  poles  used 
for  the  purpose  which  this  pole  was  used  are  ordi- 
narily maintained.  Nor  does  the  court  consider  that 
any  issue  of  negligence  could  be  raised  from  the 
proximity  of  the  pole  to  the  public  highway,  the 
boy  not  having  been  injured  while  using  the  high- 
way, but  while  going  upon  and  using  for  purposes 
of  amusement  the  property  of  the  company.  It 
would  be  unwise,  the  court  thinks,  to  extend  the 
doctrine  of  the  railroad-turntable  cases  to  cases  of 
this  character;  and  the  electric-light  companies  v.-ill 
agree   with   it   in   the  wisdom  of  this   decision. 
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Isolated    Plant  versus    Central    Station. 

Much  interest  centered  in  the  meeting  of  the  Chi- 
cago Electrical  Association  on  May  2d,  when  the 
general  subject  of  the  "Isolated  Plant  versus  Cen- 
tral Station"  was  discussed.  Charles  A.  Dresser, 
engineer  for  Kohler  Bros.,  described  some  of  the 
conditions  under  which  users  of  electricity  can,  with 
advantage,  install  an  isolated  plant,  and  S.  Morgan 
Buslmell,  engineer  for  the  Chicago  Edison  Company, 
read  a  paper  which  had  for  its  title  "Conditions 
Under  Which  Users  of  Electricity  Can,  with  Advan- 
tage, Employ  Central-station  Service."  Abstracts  of 
Mr.  Dresser's  remarks  and  Mr.  Bushnell's  paper  and 
a  sliort  account  of  the  discussion  follow : 

AUV.\NT.\GES    OF    AN    IsOL.VTED    PlANT. 
EV    CHARLES    A.    DRESSER. 

Tliere  are  conditions  under  which  an  isolated  plant 
can  better  fulfill  the  requirements  for  supplying  light 
and  power ;  under  other  conditions  a  central-station 
service  is  better  adapted  for  the  purpose.  If  it  is 
possible  to  make  current  cheaper  than  it  can  be 
tionght  and  cheap  enough  to  outweigh  certain  factors, 
then  an  isolated  plant  will  be  a  success.  This,  how- 
ever, must  be  accepted  only  as  a  general  theory  and 
not  for  plants  under  lOO  horsepower  when  steam 
power   is    used. 

.As  a  concrete  case,  assume  the  bare  walls  of  a 
factory  with  a  stack  erected  and  assume  further  that 
tto  horsepower  is  required.  For  this  power  a  loo- 
horsepower  plant  in  a  single  generating  unit  may  be 
installed.  Soft  coal  may  be  obtained  m  Chicago  at 
$2.50  a  ton,  and  an  evaporation  of  si.K  pounds  of  water 
may  be  taken  for  a  fairly  efficient  plant.  A  single 
boiler  and  a  simple  engine  will  be  installed  and  it  is 
assumed  that  the  fires  can  be  banked  at  night  and 
that  one  man  acting  as  engineer  and  fireman  may 
be  hired  at  $75  a  month,  it  is  assumed  also  that 
the  So  horsepower  will  be  used  continuously  for  10 
hours  a  day,  300  days  in  a  year.  If  one  indicated 
horsepower  takes  40  pounds  U.S  gallons)  of  evap- 
orated water,  there  would  be  required  6  2-3  poutids 
of  coal  per  indicated  horsepower.  With  240,000  m- 
dicted  horsepower-hours  per  year  at  6  2-3  pounds 
there  would  be  required  Soo  tons  of  coal,  and  this  at 
$2.50,  would  cost  $2,000  a  year.  The  water  required 
would  be  240,000  X  4-8  =  1,152,000  gallons,  costing 
(at  10  cents  per  1,000  gallons)  $115.  Oil  and  waste 
may  be  charged  at  $1  a  day,  or  $300,  and  engineer 
at  $75  a  month,  or  $900.  With  a  plant  cost  of  .f 6,000, 
the  depreciation  at  10  per  cent,  would  be  $600,  in- 
terest at  six  per  cent,  would  be  $360,  and  rent  and 
insurance  may  be  assessed  at  $100.  The  total  an- 
nual e-Npense  would  be  $4,375,  or  1.82  cents  a  horse- 
power-hour,  or  3.21    cents  per   kilowatt-hour. 

1  he  exhaust  steam  may  be  used  for  heating.  One 
horsepower  will  take  care  of  100  square  feet  of  radi- 
ation, giving  in  this  plant  8,000  square  feet.  With 
100  cubic  feet  of  space  for  one  square  foot  of  radia- 
tion, the  plant  would  furnish  heat  for  a  nine-story 
building  too  by  So  feet  in  size.  The  cost  of  heating 
by  manufactured  steam  would  be  figured  on  one- 
third  of  a  pound  of  coal  per  day  for  a  square  foot 
of  radiation.  For  iSo  heating  days  in  the  year  there 
would  be  required  240  tons  of  coal,  costing  $600.  A 
fireman  at  ^0  a  month  for  five  months  would  cost 
$300  and  depreciation  and  interest  on  an  $800  boiler 
would  amount  to  $So  and  $48,  respectively.  Thus 
the  annual  expense  would  be  $1,028.  The  cost  of  the 
first  plant,  $4>375.  less  $1,028,  would  give  $3,347,  or 
1.4  cents  per  horsepower-hour,  or  2.5  cents  per  kilo- 
watt-hcur,   net   price   for  manufacturing  power. 

In  case  of  a  breakdown  or  trouble  and  for  other 
reasons  it  may  be  advantageous  to  install  two  units, 
as.  for  example,  one  75-kilowatt  and  one  of  40  kilo- 
watts. Two  boilers  would  be  required,  and  the  cost 
of  the  plant  would  be  $10,000.  The  annual  expense 
would  be  $5,692,  or  2.37  cents  a  horsepower-hour,  and 
3.55  cents  a  kilowatt-hour.  With  the  same  heating 
plant  as  above  the  cost  would  be  reduced  to  $4,559, 
or  2.85  cents  a  kilowatt-hour. 

The  increasing  use  of  gas  engines  for  light  and 
power  brings  into  consideration  a  gas-fengine  plant, 
and  one  may  be  assumed  of  20  horsepower,  continu- 
ous running,  giving  60,000  horsepower-hours  per  year. 
The  poorest  guarantee  of  gas  consumption  gives  14 
feet  of  gas  per  brake  horsepower,  and  the  annual 
expense  would  be  60,000  X  14  X  $0.0005  =  $420.  Oil 
and  water  at  50  cents  a  day  would  amount  to  $150, 
four  gallons  of  water  per  horsepower-day  would  cost 
$3,  depreciation  and  interest  on  $3,500  plant  would 
be  $350  and  $210,  respectively,  and  total  cost  would 
be  $1,133  a  3'ear,  or  1.9  cents  a  brake  horsepower,  or 
3.32   cents   a   kilowatt-hour. 

Advantages   of   Central-station    Service. 

BY    S.    morgan    EUSHNELL. 

.About  20  years  ago,  at  a  time  when  the  electrical 
industry-  was  practically  at  its  beginning,  Thomas  .A. 
Edison  recognized  a  field  for  the  central  station,  and 
the  result  was  the  establishment  of  the  first  Edison 
three-wire  central  station  in  the  city  of  New  York. 
It  is  improbable,  however,  that  even  the  keen  fore- 
sight of  Edison  ever  anticipated  at  that  time  the 
great  progress  w^hich  w-ould  be  made  in  central-sta- 
tion methods  or  that  the  field  of  the  central  station 
would  extend  from  lighting  to  the  production  and 
distribution  of  power  for  the  operation  of  all  kinds 
of  machinery. 

Our  subject  is  a  very  broad  one,  and,  inasmuch 
as  conditions  vary  greatly  in  diflFerent  localities,  it 
would  perhaps  be  well  for  us  to  confine  ourselves 


to  the  conditions  as  we  find  them  here  in  Chicago, 
or,  in  other  words,  in  the  typical  great  city. 

.As  you  all  know,  the  work  of  supplying  power 
and  light  in  Chicago  is  now  done  mainly  by  two 
allied  companies — the  Chicago  Edison  Company  and 
the  Commonwealth  Electric  Company.  These  two 
companies  have  taken  the  territory  which  was  for- 
merly operated  by  a  number  of  small  competing  com 
panics  at  a  loss,  and,  by  introducing  various  econo- 
mies, and  by  the  production  of  light  and  power  on 
a  large  scale,  they  have  been  able  to  furnish  it  at  a 
reasonable  price,  with  a  fair  margin  of  profit.  When 
1  say  "fair"  margin  of  profit,  I  speak  advisedly,  for 
I  know  that  the  policy  of  the  present  management 
is  to  keep  the  price  down  as  low  as  possible  and  still 
pay  the  investor  the  present  interest  on  the  invest- 
ment. This  does  not  mean  interest  on  any  fictitious 
investment,  but  interest  on  money  actually  expended 
for  the  purchase  of  machinery,  the  establishment  of 
central-station  distribution  and  the  various  le.gitimate 
costs  which  go  into  such  a  great  enterprise.  This  in- 
vestment on  which  interest  is  paid  amounts  at  the 
present  time  to  about  $i7,09S,ooo,  of  which  $7,590,000 
is  in  stock  and  the  remainder  in  bonds  and  deben- 
tures. The  average  interest  paid  on  this  investment 
amounts  to  less  than  6.42  per  cent. 

The  franchise  under  which  this  business  is  carried 
on  provides  for  a  price  of  one  cent  per  i6-candle- 
power  lamp-hour,  or  20  cents  per  kilowatt-hour.  At 
the  time  this  franchise  was  given  this  was  considered 
a  reasonable  price;  in  fact,  for  a  year  or  two  after 
the  Chicago  Edison  Company  was  started  there  were 
a  great  many  who  said  that  the  company  could  not  be 
made  to  pay,  and  the  stock  was  correspondingly  low. 
1,  iien  motors  first  began  to  be  connected  to  the  station 
they  were  taken  on  under  schedules  of  prices  based 
on  what  was  called  "intermittent  and  continuous 
work."  The  question  of  selling  power  was  a  new 
one,  and  the  contract  in  use  at  that  time  was  based 
on  the  methods  which  had  formerly  been  employed 
for  selling  steam  power  to  the  tenants  of  a  building, 
it  soon  became  evident,  however,  that  this  was  not 
the  most  equitable  basis  of  charging,  and  about 
eight  years  ago  a  sliding  scale  of  prices  was  made, 
based  on  a  unit  price  of  10  cents  per  kilowatt-hour, 
with  a  scale  of  discounts  running  up  to  55  per  cent. 
According  to  this  contract,  any  user  whose  net  bill 
equaled  or  exceeded  $90  was  allowed  power  at  ^Yi 
cents  per  kilowatt-hour.  The  price  for  electric  light- 
ing was  still  20  cents  per  kilowatt-hour,  with  a  slid- 
ing scale  of  discounts  running  up  to  20  per  cent, 
it  soon  became  evident  that  there  was  a  large  class 
of  customers  to  whom  this  rate  would  be  excessive. 
A  department  was  established  in  the  company  which 
devoted  its  entire  time  to  the  analysis  of  the  costs 
of  electricity,  and  by  this  means  was  found  out 
definitely  the  relation  between  the  average  length  of 
time  during  the  24  hours  that  the  current  was  used 
and  the  cost  per  unit  of  electricity.  It  was  found 
mat  the  chief  element  of  cost  in  the  majority  of 
plants,  namely,  the  investment,  was  being  overlooked, 
and  that  the  main  factor  in  determining  the  cost  of 
electricity  to  any  consumer  and  to  the  central  station 
itself  was  the  relation  between  the  amount  of  money 
paid  out  for  investment  and  the  total  amount  of  elec- 
tricity produced  in  a  year  for  each  kilowatt  capacity 
in  the  installation.  This,  of  course,  is  determined 
by  the  number  of  hours  during  a  day  the  electricity 
is  used.  Accordingly,  a  new  system  of  charging 
was  devised,  based  on  the  Wright  demand  meter ;  a 
system  by  which  the  long-hour  consumer  would  re- 
ceive the  low  rate  which  was  justly  his  due,  and,  at 
the  same  time,  the  short-hour  consumer  would  re- 
ceive a  price  which  would  correspond  to  the  propor- 
tional amount  of  investment  required  for  his  service. 
It  is  this  system  of  charging  which  is  in  use  to-day. 
There  is  one  form  of  contract  for  lighting  and  an- 
other form  of  contract  for  power,  and  the  discount 
under  these  contracts  to  any  customer  is  determined 
by  the  relation  between  the  maximum  amount  of 
power  or  light  used  during  the  month,  as  shown 
by  a  maximum  recording  meter,  and  the  total  con- 
sumption during  the  month,  as  shown  by  a  Thomson 
recording  wattmeter.  According  to  the  old  system,  a 
customer's  discount  depended  solely  on  the  amount 
of  his  bill.  The  customer  on  the  top  floor  of  an 
office  building  who  had  200  lights  connected  would 
pay  the  same  rate  on  a  $20  bill  as  the  consumer 
in  the  basement,  who  might  have  only  20  lights 
connected.  It  would  take  but  a  moment's  reflection 
to  see  that  the  cost  of  investment  to  the  central 
sation  would  be  nearly  10  times  as  much  for  the  200- 
light  customer  as  for  the  20-light  customer,  and  if 
the  bills  of  the  two  customers  were  the  same,  the 
return  in  one  case  would  be  the  same  as  the  return 
in  the  other  case  for  10  times  the  investment.  It  is 
to  avoid  inequality  and  to  provide  a  perfectly  equita- 
ble system  of  charging,  which  shall  be  fair — both  to 
the  central  station  and  to  every  customer — that  the 
Wright  demand  system  of  charging  has  been  devised. 
.A  great  deal  of  pains  has  been  taken  to  obtain 
data  in  regard  to  the  costs  of  various  isolated  plants. 
In  looking  these  over  we  find  that  the  cost  per  unit 
of  electricity  runs  all  the  way  from  four  cents  to 
15  cents  per  kilowatt-hour,  according  to  the  condi- 
tions under  which  the  plant  is  operated;  in  other 
words,  the  same  conditions  as  to  the  character  of 
the  load  which  determine  the  cost  from  the  central 
station  also  affect  the  cost  in  the  case  of  isolated 
plants.  It  is,  therefore,  very  evident  that  the  central 
station,  by  devising  a  flexible  system  which  corre- 
sponds to  these  varying  conditions,  will  be  able  to 
take  on  its  lines  at  a  profit  a  great  many  more 
classes  of  business  than  would  be  possible  under 
any  other  system.     Already  the  result  of  this  system 


of  charging  has  been  very  marked.  During  the  last 
year  there  have  been  here  in  Chicago  some  30  con- 
sumers, who  formerly  operated  private  isolated 
plants,  but  who,  upon  going  into  the  matter  carefully, 
have  decided  to  abandon  their  plants  and  adopt  the 
central-station  service. 

From  the  records  of  the  city  electrical  inspection 
department  we  find  that  the  lighting  connected  tc 
isolated  plants  at  the  present  time  is  equivalent  to 
upward  of  600.000  i6-candlepower  lights  and  that  tht 
gain  for  the  year  will  run  somewhat  over  an  equiv- 
alent of  50,000  16-candlepower  lights. 

At  the  first  of  January,  1901,  the  equivalent  con- 
nected load  in  16-candlepower  lights  of  the  Edison 
and  Commonwealth  companies  was  about  650.000  in 
light  and  2So,ooo  in  power,  or  a  total  of  930,000  16- 
candlepower  equivalent.  At  the  first  of  January. 
1902,  the  equivalent  connected  load  of  the  Chicago 
Edison  Company  and  Commonwealth  Company  was 
806,690  in  lighting  and  370,403  for  power,  making  a 
total  of  1,177,093  K^candlepower  equivalent.  You 
will  note  that  the  increase  in  1901  was  about  25  per 
cent,  for  lighting  and  32  per  cent,  for  power.  The  in- 
crease in  contracted  business  during  the  year  1900 
was  an  equivalent  of  about  193,000  16-candlepower 
lights,  while  the  increase  for  the  year  1901  amounted 
to  280.000  16-candlepower  lights ;  in  other  words,  the 
increase  in  1901  was  about  50  per  cent,  greater  than 
in  the  year  before. 

Perhaps  it  will  be  interesting  at  this  point  to  note 
one  or  two  of  the  reasons  why,  in  the  nature  of 
things,  it  is  more  economical  to  produce  electricity 
from  a  central   station   than   from  a   small   plant : 

First  and  foremost  is  the  opportunity  which  the 
central  station  has  of  securing  a  good  load  factor. 
If  w-e  make  a  diagram  showing  the  load  on  any 
isolated  plant  during  24  hours,  we  find  that,  in  the 
majority  of  cases,  there  is  a  very  great  variation 
in  the  amount  of  current  used,  and  half  the  line  is 
interspersed  with  frequent  peaks,  caused  by  the 
throwing  on  of  elevators  or  other  heavy  loads.  By 
combining,  however,  a  large  number  of  l0(ids,  we 
get  an  average  load,  which  is  much  more  steady,  and- 
me  result  is  that  the  engines  and  dynamos  of  the 
central  station  can  be  run  at  all  hours  at  their  full 
capacity,  or  nearly  so.  In  the  isolated  plant  for 
downtown  service  there  is  usually  a  load  running 
very  light  during  the  middle  of  the  day  and  increas- 
ing to  a  maximum  at  about  five  o'clock  in  the  after- 
noon, then  running  off  to  almost  nothing  during 
the  night.  The  downtown  central  station,  by  the  use 
of  rotary  transformers,  transmits  current  to  the  resi- 
dence district  at  night,  thus  increasing  its  period  of 
heavy  load  to  the  extent  of  five  or  six  hours. 

The  modern  central  station  is  supplied  with  con- 
densing engines  of  large  capacity,  which  give  a  coal 
consumption  per  unit  of  energy  about  one-third  the 
consumption  in  a  small  plant.  In  a  large  station, 
such  as  the  station  at  Harrison  Street,  the  coal  is 
unloaded  direct  from  the  cars  into  a  conveyor  which 
carries  the  coal  automatically  to  chutes,  from  which 
the  coal  is  fed  by  gravity  to  chain  grates,  and  after 
the  coal  is  burned  the  ashes  are  removed  by  a  similar 
process.  Such  devices  as  these  bring  about  a  great 
saving  of  labor,  and  there  is  the  additional  fact  that. 
in  producing  a  large  amount  of  power  from  large 
engines,  less  labor  per  unit  will  be  required  than 
in  producing  the  power  from  small  engines. 

I'he  feature  of  economy  first  considered,  namely, 
the  improvement  of  the  power  factor,  simply  means 
the  reduction  of  the  investment  per  kilowatt-hour 
of  energy,  and  taking  this  in  conjunction  with  the 
other  two  items,  namely,  saving  in  coal  and  saving 
in  labor,  we  see  that  we  have  in  the  central  station 
a  saving  in  the  three  cardinal  items  of  expense, 
namely,    investment,    coal    and  labor. 

In  addition  to  all  of  these  advantages  which  exist 
in  the  nature  of  things,  it  is  furthermore  reasonable 
to  suppose  that  a  large  company  which  devotes  it- 
self to  a  single  problem,  namely,  the  problem  of 
producing  a  unit  of  electrical  energy  with  a  minimum 
of  cost,  would  gradually  obtain  a  perfection  in  op- 
eration which  w-ould  be  far  superior  to  that  obtained 
in  an  isolated  plant,  whose  owner  may  be  thoroughly 
versed  in  the  dry-goods  business,  the  hardware  busi- 
ness or  the  shoe  business,  but  who  has  not  made  a 
specialty  of  developing  electrical  power. 

Let  us  now  take  up  a  little  more  in  detail  the 
conditions  under  which  various  classes  of  users  of 
electricity  can,  to  advantage,  adopt  the  central-sta- 
tion service.  These  different  classes  of  customers 
may,   for  convenience,   be  classed  in    seven  groups : 

First — Churches  and  theaters. 

Second — Buildings  for  the  accommodation  of  a 
variety  of  tenants,  such  as  office  and  apartment 
buildings. 

Third — Large  retail  stores,  such  as  we  find  in  the 
heart  of  the  city. 

Fourth — Wholesale  buildings. 

Fifth — Newspaper  and  printing  establishments. 

Sixth — Factories. 

Seventh — Hotels  and  restaurants. 

In  the  first  class  of  buildings,  namely,  churches 
and  theaters,  the  principal  reasons  for  the  adoption 
of  central-station  service  are  as  follows : 

(i)  High  cost  per  kilowatt-hour  in  producing 
from  an  independent  plant,  due  to  the  small  period 
of  time  during  which  the  lights  are  turned  on. 

(2)  Reliability   of   central-station    service. 

(3)  Freedom   from  noise  and  vibration. 

(4)  Availability  at  all  hours  of  the  day. 

(5)  Steadiness  of  pressure  and  the  resulting  good 
quality  of  light. 

(6)  Freedom   from  smoke  and   dirt. 

(7)  'Value  of  space. 
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Taking  up  the  second  class  of  buildings,  namely, 
office  and  apartment  buildings,  we  lind  that  while 
the  above  reasons  have  more  or  less  weight,  the  prin- 
cipal advantage  in  central-station  service  for  the 
owner  of  the  building  is  the  fact  that  it  relieves  him 
of  the  friction  and  annoyance  which  he  is  likely  to 
meet  if  he  assumes  the  lighting  of  his  tenants.  The 
usual  way  is  for  each  tenant  to  make  his  own  ar- 
langemcnts  with  the  central-station  company,  as  in 
this  w'ay  each  tenant  pays  on  a  meter  basis  for  his 
own  light,  and  the  whole  question  is  thus  found  to 
be  solved  very  satisfactorily. 

Takmg  up  the  third  class  of  buildings,  namely,  the 
big  retail  stores,  we  find  a  somewhat  different  set 
ot  conditions.  While  the  fact  that  the  retail  store 
has  a  very  good  load  factor  makes  the  cost  per  kdo- 
watt-hour  comparatively  low,  the  Wright  demand 
system  of  charging  enables  it  to  secure  a  very  low 
rate  from  the  station.  In  these  stores  the  value  of 
every  square  foot  of  space  is  considerable,  and  the 
use  of  the  space  which  would  be  required  for  a 
power  plant  is  worth  to  the  consumer  thousands  of 
dollars  annually.  While  in  the  large  retail  store  the 
isolated  plant  will  reach  a  much  higher  degree  of 
reliability,  yet  there  are  certain  contingencies  which 
ii  IS  hard  to  guard  against.  The  majority  of  large 
buildings  take  their  water  supply  from  the  city  mains, 
and  if  a  main  bursts  or  other  accident  happens  which 
makes  it  necessary  to  cut  off  the  water  supply,  the 
plant  will  necessarily  shut  down.  This  has  hap- 
pened several  times  in  some  of  our  largest  buildings. 
The  central  station,  by  its  location  alongside  the 
river,  avoids  this  contingency.  Furthermore,  in  the 
case  of  most  isolated  plants,  there  is  very  little 
capacity  for  coal  storage,  and  it  is  necessary  to  haul 
the  coal,  at  a  considerable  expense,  from  the  railway 
or  the  dock.  Accordingly,  there  is  always  danger  of 
a  shortage  of  coal,  either  from  strikes,  snow  block- 
ades, or  other  causes.  In  the  case  of  the  central 
station  this  chance  is  reduced  to  a  minimum  by  a 
large  storage  capacity  and  also  by  the  fact  that  the 
coal  can  be  delivered  to  the  same  station  by  rail  or 
by  boat. 

In  addition  to  the  reasons  given  above,  there  is 
an  additional  reason  at  the  present  time  for  using 
central-station  service  in  the  fact  that  the  electric 
elevator  has  been  brought  to  such  a  high  state  of 
perfection  that  the  entire  power  service  of  a  big 
retail  store  can  be  furnished  from  the  central  sta- 
tion, thereby  doing  away  with  an  elevator  load  on 
the  plant,  which  is  more  or  less  fluctuating  and 
which,  naturally,  will  not  run  at  a  very  high  effi- 
ciency. 

The  fourth  class  of  buildings  in  our  classification 
is  the  big  wholesale  buildings.  These  buildings  usu- 
ally have  quite  a  heavy  load  at  certain  seasons  of 
the  year,  and  at  other  seasons  have  comparatively 
light  loads.  They  usually  have  a  bank  of  elevators, 
and  when  both  tlie  elevators  and  lights  are  run  from 
the  central-station  service,  leaving  simply  a  heating 
plant  to  be  run  in  the  winter  time,  we  find  a  material 
saving  in  central-station  service. 

Our  fifth  class  of  buildings  is  newspaper  and  print- 
ing establishments.  It  is  in  this  class  of  buildings 
that  the  reliability  is  the  most  prominent  argument 
in  favor  of  central-station  service.  To  some  of  our 
newspapers  the  failure  of  a  single  issue  would  mean 
the  loss  of  many  thousands  of  dollars.  In  order 
to  have  reliability  at  all  comparable  to  the  central- 
station  service  it  would  be  necessary  to  have  a  very 
heavy  investment  for  a  duplicate  plant,  and  with 
this  extra  investment  there  is  still  the  danger  men- 
tioned above  from  the  lack  of  coal  supply  or  the 
lack  of  water  supply.  A  very  attractive  feature  of 
the  Edison  central-station  service  is  the  peculiar 
adaptability  of  the  Edison  three-wire  system  to  a 
modern  printing  press.  By  the  use  of  a  throw-over 
switch  the  voltage  in  the  armature  can  be  changed 
from  230  volts  to  1:5  volts,  so  that  the  machine 
can  be  run  at  one-half  speed  without  the  introduc- 
tion of  wasteful  resistance.  The  steadiness  of  pres- 
sure found  in  central-staition  service  is  especially  im- 
portant in  certain  classes  of  printing  apparatus,  par- 
ticularly in  linotype  machines. 

Taking  up  the  sixth  division,  namely,  factories,  we 
come  to  a  class  of  customers  which  is  rapidly  be- 
coming one  of  the  most  important  for  the  central 
station.  It  will  be  seen  from  the  reports  of  the  Edi- 
son and  Commonwealth  companies,  given  above  for 
the  last  year,  that,  notwithstanding  the  fact  that 
every  factory  which  takes  its  power  from  the  sta- 
tion also  uses  electric  light,  and  notwithstanding  the 
fact  that  a  great  many  electric-light  users  have  no 
power  whatever,  the  increase  of  the  connected  load 
shows  the  largest  percentage  in  power,  the  relation 
being  about  25  per  cent,  in  light  and  32  per  cent,  in 
power.  This  great  increase  in  the  amount  of  power 
used  is  due  primarily  to  the  adaptability  of  the 
Wright  demand  system  of  charging,  and,  secondly, 
to  the  increased  demand  for  electric  motors  to  be 
used  in  power  transmission.  In  a  large  factory 
where  it  is  necessary  to  use  live  steam  in  the  process 
of  manufacture,  and  accordingly  there  is  high  pres- 
sure steam  at  all  times  of  the  day,  the  question  of 
supplying  current  from  an  outside  company  has  been 
a  close  one.  In  those  factories  which  simply  need 
steam  for  heating  in  the  winter  time  the  problem 
is   usually   decided   in    favor   of  the   central    station. 

'-ile  we  find  that  the  same  points  which  apply  in 
the  case  of  a  lighting  plant  apply  also  in  the  case 
of  a  power-transmission  plant,  we  find  that  some 
points  which  are  not  so  important  in  some  of  the 
cases  which  go  before  become  very  important  in 
the  case  of  a  factory.  For  example,  the  availability 
of  the  power  at  all  times  during  the  day  and  night 
is  a  very  important  matter  in  those  factories  where 


it  is  desirable  to  keep  every  department  working 
at  the  same  rate  of  speed.  The  reliability  of  the 
power  is  of  especial  importance  in  a  factory  where 
the  breaking  down  of  an  engine  may  sometimes  stop 
the  work  of  several  hundred  employes.  It  might  be 
thought  that  the  item  of  freedom  from  smoke  and 
dirt  would  not  be  as  important  in  the  case  of  a 
factory,  yet  there  are  some  factories  in  which  it  is 
of  the  utmost  importance  that  the  goods  be  kept 
as  clean  as  possible  during  the  process  of  manufac- 
ture. 

Our  seventh  and  last  division,  namely,  hotels  and 
restaurants,  gives  us,  perhaps,  the  most  difficult  class 
of  customers  to  secure  on  the  central  station,  owing 
to  the  fact  that  there  is  a  constant  use  of  live  steam 
for  cooking  and  for  the  operation  of  ice  machinery, 
which  tends  to  make  the  load  especially  steady.  Even 
these  customers,  however,  often  find  it  "best,  all 
things  considered,  to  use  the  central-station  service, 
an  important  reason  being  economy  in  the  use  of 
electric  elevators.  Other  points  are  the  desirability 
of  all  the  basement  space  possible  being  used  for 
restaurant  purposes  and  the  reliability  of  the  outside 
service,  as  a  hotel  or  restaurant  can  very  seldom 
afford  to  give  up  space  enough  to  install  a  duplicate 
plant. 

buch,  in  the  main,  are  some  of  the  more  important 
conditions  which  determine  the  use  of  the  central- 
station  service.  It  is  very  seldom  that  two  cases 
come  up  which  are  exactly  alike,  but,  when  all  points 
are  carefully  considered,  it  is  a  very  exceptional  case 
where  the  central  station  cannot  afford  to  furnish 
the  electric  service  at  a  price  which  shows  economy 
to  the  consumer  whenever  the  building  or  plant  is 
being  installed  new.  Where  a  plant  has  already  been 
installed  and  the  investment  has  already  been  made, 
it  is  hardly  to  be  expected  that  the  central  station 
can  furnish  current  at  such  a  low  rate  as  to  compete 
with  the  isolated  plant  under  such  conditions.  How- 
ever, as  noted  before,  frequently  cases  arise  where 
the  isolated  plant  is  thrown  out  altogether  and  the 
central-station  service  adopted  on  account  of  the  fact 
that  plants  inevitably  wear  out  after  a  certain  length 
of  time.  When  an  isolated  plant  is  in  good  running 
order  and  everything  going  satisfactorily  the  owner 
is  seldom  inclined  to  throw  away  this  investment 
and  connect  to  the  central  station,  but  when  he  finds 
the  plant  giving  out,  repairs  increasing  and  the  load 
getting  to  such  a  point  that  there  must  soon  be  a 
large  additional  investment,  he  seriously  considers 
the  question  as  to  whether  it  would  not 'be  best  for 
him,  all  things  considered,  instead  of  throwing  good 
money  after  bad,  to  realize  what  he  can  from  his 
old,  worn-out  machinery  and  avoid  the  necessity  of 
future  investment  by  buying  the  current  "ready 
made." 

While  the  central  station  has  doubtless  made  mis- 
takes, and  may,  unintentionally,  have  made  some 
enemies,  yet  it  is  here  to  stay,  and  in  the  long  run 
it  will  be  found  of  benefit  to  nearly  all  of  the  parties 
concerned.  There  is  certainly  more  opportunity  for 
the  stationary  engineer  in  the  employ  of  such  a  large 
corporation  than  there  is  in  the  operation  of  a  small, 
petty,  isolated  plant.  There  is  no  question  hut  that, 
while  the  central  station  is  detrimental  to  the  con- 
sulting engineer,  so  far  as  the  installing  of  a  few 
dynamos  is  concerned,  on  the  other  hand,  there  is 
a  large  field  being  opened  up  for  the  consulting  engi- 
neer in  the  development  of  electrical  power  transmis- 
sion by  the  use  of  central-station  service.  Of  late 
1  have  frequently  found  customers  who  are  poised 
between  two  propositions — one,  the  use  of  central- 
station  service  with  electric  motors  for  the  distribu- 
tion of  power;  the  other,  the  abandonment  of  elec- 
tricity entirely  and  the  substitution  of  a  single  steam 
engine,    with    transmission   by    shafting   and  belts. 

it  therefore  behooves  the  electrical  fraternity  to 
regard  the  central  station,  not  so  much  in  the  light 
of  a  competitor,  but  as  a  strong  and  able  ally,  whose 
interests  lie  largely  along  the  same  lines,  and  which, 
by  its  policy  of  continually  reducing  costs,  and,  at 
the  same  time,  reducing  prices,  is  creating  an  im- 
mense demand  for  electrical  motors  and  electrical 
devices  of  every  description. 

Summarizing  the  above,  we  note  first  that  the 
central-station  service  is  not  an  abnormal  growth, 
but  is  the  natural  product  of  modern  municipal  con- 
uitions. 

Second,  that  it  is  the  policy  of  the  central-station 
company  to  operate  at  a  close  margin  of  profit,  mak- 
ing a  net  return  on  the  investment  of  less  than  6^! 
per  cent.,  the  intention  being  to  give  stability  to  the 
enterprise  rather  than  to  make  any  large  temporary 
profit. 

J  hird,  that  a  system  of  charging  has  been  devised 
which  is  designed  to  meet  the  varying  conditions 
lound  among  different  consumers,  so  that  each  class 
of  business  receives  the  rate  of  discount  to  which  its 
load   factor   entitles  it. 

Fourth,  we  have  found  that  the  reports  made 
by  the  city  electrical  inspection  department  show 
that  while  in  the  past  the  lighting  has  been  about 
equally  divided  between  the  isolated  plant  and  the 
central-station  service,  the  central  station  is  now 
having  a  much  larger  share  than  the  isolated  plant, 
the  proportion  being  about  three  to  one  in  favor  of 
the  central  station. 

Fifth,  we  have  shown  some  of  the  reasons  why  it 
is  more  economical  to  produce  electricity  on  a  large 
scale  than   on   a   small   one. 

Sixth,  we  have  enumerated  some  of  the  advantages 
of  central-station  service  which  apply  particularly 
in  the  case  of  seven  dilferent  classes  of  customers, 
and 

Seventh,    we    have    called    attention    to    the    fact 


that,  while  in  some  ways  a  competitor,  the  central 
station  is  in  many  ways  a  benefit  to  the  electrical 
fraternity. 

This  is  a  large  and  many-sided  subject,  but,  after 
everything  has  been  said  on  both  sides,  there  re- 
mains the  general  proposition  that  a  5,000-horsepower 
unit  is  cheaper  to  operate  than  100  so-horsepower 
units,  that  a  large  company  can  introduce  economies 
that  would  be  impossible  in  a  small  plant,  and  that, 
finally,  the  ultimate  possibilities  of  the  central  sta- 
tion in  the  line  of  economical  production  of  power 
will,  we  trust,  secure  an  immense  benefit  to  every 
member  of  the  community. 

Discussion. 

Professor  P.  B.  Woodworth,  president  of  the  as- 
sociation, in  opening  the  discussion,  stated  that  the 
speakers  might  assume  that  a  75-kilowatt  plant  was 
the  lowest  limit  to  be  taken  lor  an  isolated  plant 
and  that  current  could  be  supplied  by  such  a  plant 
tor  2.S5  cents  a  kilowatt-hour  with'  exhaust-steam 
heating,  or  four  cents  a  kilowatt-hour  without  heat- 
ing. He  said  that  there  were  conditions  under  which 
it  was  advantageous  to  use  an  isolated  plant,  no 
matter  if  the  cost  was  20  cents  or  five  cents  a  kilo- 
watt-hour. He  knew  of  a  plant  where  it  had  been 
found  profitable  to  use  an  isolated  plant  for  the  peak 
of  the  load  and  central-station  service  for  the  re- 
mainder of  the  power.  The  solving  of  any  problem 
depended  on  the  power  factor.  Central-station  serv- 
ice was  especially  valuable  where  reliability  was  a 
prime   factor,    as    in   printing   establishments. 

Charles  F.  Hart,  engineer  tor  the  Chicago  Record- 
herald  Company,  said  the  question  was  a  steam-heat- 
ing proposition.  He  was  in  favor  of  having  a  cen- 
tral station  in  every  block  for  office  buldings  and 
isolated  plants  in  factories.  In  his  opinion  any  mod- 
ern,, well-regulated  plant  of  from  75  horsepower  up 
can  be  put  in  and  operated  as  cheaply  as  central-sta- 
tion service.  Other  than  on  State  Street,  Chicago, 
where  the  property  values  are  prohibitive,  isolated 
plants  could  do  better  than  4.5  cents  a  kilowatt-hour 
lor  power  and  six  cents  for  light,  which  prices  he 
took  as  a  low  limit  for  central-station  charges.  He 
said  a  75-kilowatt  plant  could  be  operated  at  a  cost 
of  3.25  cents  a  kilowatt-hour. 

J.  VV.  Mabbs,  engineer  for  the  Board  of  Trade, 
said  his  plant  produced  current  at  about  one-hall 
wnat  the  Edison  company  would  sell  it  for,  and  the 
neaiiag  of  the  building  lor  seven  months  cost  nothing, 
ills  plant,  which  had  a  capacity  of  250  kilowatts, 
had  an  average  load  of  150  to  250  kilowatts  and 
sold  current  to  tenants  in  the  building  at  10  cents 
a  kilowatt-hour  and  five  cents  if  1,000  kilowatt-hours 
a  month  was  taken.  The  plant  was  profitable  to 
the  Board  of  trade.  Some  years  ago,  when  the 
question  of  remodeling  the  plant  at  a  cost  of  $50,000 
was  considered,  it  was  found  more  profitable  to  put' 
that  investment  into  the  improvements  rather  than 
go  on  the  central  station.  It  was  his  opinion  that 
an  office  building  of  any  considerable  size  could  not 
profitably  use  central-station  service,  except  as  other 
considerations  entered,  such  as  the  annoyance  of 
dealing  with  the  tenants. 

C.  A.  S.  Howlett  spoke  of  a  plant  in  an  office  build- 
ing in  Chicago  of  60  kilowatts'  capacity  which  was 
operated  at  a  profit  of  $5,000  a  year  and  sold  current 
to   the  tenants. 

P.  Junkersfeld  of  the  Chicago  Edison  Company 
spoke  of  load-factor  conditions,  the  high  rentals  for 
isolated  stations  and  gas-engine  depreciation.  In 
solving  the  question  each  customer  must  work  out 
his  own  salvation.  It  was  not  a  general,  but  an 
individual,  proposition  in  every  case. 

George  Van  Tassel,  enginer  for  the  Anglo-Ameri- 
can Provision  Company,  said  that  there  was  a  wide 
field  for  both  the  isolated  plant  and  the  central  sta- 
tion. The  packing-house  plants  had  not  been  con- 
sidered, but  they  were  practically  central  stations 
in    themselves. 


Progress  in  Brazil. 


A  special  meeting  of  the  directors  of  the  Sao  Paulo 
(Brazil)  Tramway,  Light  and  Power  Company  was 
held  at  Toronto,  Ont.,  on  April  30th,  for  the  pur- 
pose of  increasing  the  capital  stock  of  the  company 
from  $6,000,000  to  $7,000,000.  The  original  plans 
contemplated  the  building  and  equipment  of  an  elec- 
tric railway  in  Sao  Paulo,  and  the  development 
of  the  waterpower'  privileges  at  Parahyba,  the 
erection  of  power-transmission  lines  and  the  pur- 
chase of  right-of-way.  As  the  undertaking  pro- 
gressed, the  company  further  acquired,  by  purchase, 
the  electric-light  company,  the  Viacao  (or  mule 
road),  and  the  Santo  Amaro  railway.  It  is  now 
proposed  to  extend  the  company's  electric-railway 
lines,  to  increase  the  capacity  of  the  lighting  and 
power  plant,  to  provide  additional  transmission  wires 
from  Parahyba  to  Sao  Paulo,  and  a  second  pipe  line 
at  the  hydraulic  plant.  These  extensions  and  im- 
provements are  estimated  to  cost  about  $750,000. 
rhe  electric  railway  commenced  to  be  operated,  in 
part,  in  JUay,  1900.  In  view  of  the  continued  and 
increasing  net  profits,  it  is  proposed  to  declare,  in 
June  next,  a  dividend  at  the  rate  of  five  per  cent, 
per  annum. 


It  is  not  unlikely  that  the  Metropolitan  Street 
Railway  Company  of  Kansas  City,  Mo.,  under  the 
management  of  its  new  president,  Bernard  Corrigan, 
will  reduce  fares  to  four  cents.  P.  A.  Valentine  of 
Chicago,  chairman  of  the  board  of  directors,  is  ex- 
pected to  announce  that  the  company  will  sell  six 
lickels   for   25    cents,   or  25   for  $1. 


May  17,  1902 


WESTERN    ELECTRICIAN 


347 


Electrical  Phenomena  Produced  at  Low 
Temperature  by  Liquid    Air. 

In  a  paper  read  recently  before  the  Societe  des 
Electriciens  of  Paris  M.  d'Arsonval  gave  an  interest- 
ing account  of  tlie  electrical  phenomena  which  are 
produced  at  low  temperatures  by  the  use  of  liquid 
air.  After  explaining  the  processes  of  liquefying  the 
gases,  he  brought  out  the  following  points ;  Liquid 
air  should  be  composed  of  the  same  elements  and  in 
the  same  proportion  as  the  ordinary  atmosphere, 
but  in  reality  it  soon  becomes  rich  in  oxygen  on 
account  of  the  more  rapid  evaporation  of  the  nitro- 
gen. As  the  density  of  each  liquid  is  different  from 
the  density  of  the  mixture,  as  measured  with  an 
ordinary  densimeter,  it  is  possible  to  calculate  from 
this  the  composition  of  the  liquid.  The  liquid  air 
which  M.  d'Arsonval  used  in  his  experiments 
weighed  0.960  kilogramme  per  liter  and  boiled  at 
— 191  degrees.  The  liquid  air  coming  out  of  the 
apparatus  is  charged  with  different  nnpurities,  es- 
pecially carbonic-acid  gas,  of  the  air,  which  are  also 
liquefied.  To  get  rid  of  this  gas,  the  liquid  air  is 
filtered  like  an  ordinary  liquid,  when  the  carbonic 
acid  is  congealed  and  stopped.  The  oxygen  gives  a 
bluish  color  to  the  liquid,  while  the  nitrogen  is  color- 
less. 

Chemical  affinity  almost  disappears  in  the  intense 
cold  of  the  substance,  nevertheless,  on  account  of  its 
richness  in  oxygen,  carbon  burns  in  liquid  air  with 
great  activity  and  a  remarkable  brilliancy,  accom- 
panied by  a  great  evolution  of  heat.  M.  Borchers 
proposes  to  profit  by  the  high  temperature  obtained 
for  the  production  of  carbide  of  calcium  without  the 
use  of  the  electric  furnace.  The  possibility  of  ob' 
taining  different  degrees  of  cold  by  the  use  of 
liquid  air  permits  of  separating  various  liquids  and 
gases  by  successive  congelation. 

Magnetic  phenomena  at  these  low  temperatures 
acquire  a  great  intensity.  Some  nickel  steels  studied 
by  M.  Guillaume  which  are  not  ordinarily  magnetic 
become  so  at  these  temperatures.  1  hese  steels  are 
divided  into  two  classes.  The  irreversible  steels 
are  those  which,  after  being  placed  in  liquid  air,  re- 
main magnetic  when  taken  out  and  do  not  lose  this 
property  except  after  heating  to  a  temperature  which 
may  reach  some  hundreds  of  degrees.  The  reversi- 
ble steels  are  those  whose  properties  depend  on  the 
temperature,  and  therefore  they  lose  their  magnetic 
properties  upon  removal. 

The  permeability  of  soft  iron  is  thus  affected  by 
the  cold.  It  diminishes  in  liquid  air  for  a  certain 
value  of  the  magnetomotive  force ;  then,  when  this 
is  increased,  it  increases  also  up  to  its  normal  value. 
There  is,  so  to  speak,  a  displacement  of  the  values 
of  the  permeability  in  function  of  the  magneto- 
motive force.  At  the  low  temperatures  oxygen  is 
highly  magnetic ;  its  permeability,  which  seems  to 
increase  in  proportion  to  the  pressure  and  to  the 
lowering  of  the  temperature,  is  very  high.  This 
can  be  shown  by  making  liquid  oxygen  pass  between 
the  poles  of  a  powerful  electromagnet  in  free  air. 
The  oxygen  is  attracted,  while  the  nitrogen  becomes 
free.  On  account  of  the  extreme  lowering  of  tem- 
perature which  is  thus  produced,  the  oxygen  is  solid- 
ified and  soon  the  two  "oles  of  the  magnet  are 
united  by  a  veritable  cylinder  of  solid  oxygen.  A 
magnetic  separation  of  the  oxj'gen  is  thus  obtained. 

Electrical  resistance  is  greatly  diminished  at  low 
temperatures,  especially  that  of  the  pure  metals.  At 
the  temperature  of  liquid  air  the  resistance  of  cop- 
per is  about  six  times  less  than  at  zero  Centigrade. 
The  variation  in  resistance  is  different  for  different 
metals.  All  the  curves  representing  the  resistance 
in  function  of  the  temperature  tend  to  converge 
near  the  absolute  zero  without,  however,  reaching 
it.  They  become  asymptotic  to  the  axis  of  tempera- 
tures, so  that  at  the  absolute  zero  there  is  still  an 
electrical   resistance,  small,   but  appreciable. 

Liquid  air  is  a  very  good  insulator  and  offers  a 
great  resistance  to  the  passage  of  a  spark.  M. 
d'Arsonval  showed  this  by  plunging  a  Tesla  high- 
frequency  coil  into  a  bath  of  liquid  air  in  place  of 
oil.  He  also  showed  that  liquid  air  could  be  used 
in  preparing  concentrated  solutions  of  ozone  in 
liquid  oxygen,  and  it  is  thus  possible  to  obtain  nearly 
pure  liquid  ozone.  The  latter  is  very  explosive 
upon  the  least  shock :  it  suffices  to  plunge  a  metallic 
wire  into  the  liquid  to  provoke  a  violent  explosion. 


American    Institute   Will   Discuss  Elec- 
tricity in  the  Army  and  Na.vy. 

An  extra  meeting  of  the  American  Institute  of 
Electrical  Engineers  will  be  held  on  Wednesday, 
May  2Sth,  at  8:15  p.  m.,  at  the  house  of  the  Ameri- 
can Society  of  Civil  Engineers,  220  West  Fifty-seventh 
Street,  New  York  City,  which  will  be  devoted  to 
the  general  subject  of  "Electricity  in  the  Army  and 
Navy."  Members  of  other  national  engineering  soci- 
eties have  been  invited  to  attend,  also  members  of 
the  Society  of  Marine  Engineers  and  Naval  Archi- 
tects. One  of  the  principal  objects  of  this  meeting 
is  to  demonstrate  the  advantages  of  the  government's 
calling  upon  the  engineering  societies  for  advice  in 
its  work,  and  for  this  reason  officers  of  the  army  and 
nav}-  and  others  especially  interested  in  the  subject 
are  invited  to  attend. 

There  will  be  papers  by  Captain  John  Stephen 
Sen-ell.  chief  of  engineers.  U.  S.  A. ;  Lieutenant  W. 
Van  N.  Powelson,  \J.  S.  N. ;  Lieutenant  Henry 
George.  U.  S.  N. :  Dr.  Louis  Bell,  consulting  engi- 
neer; Car>-1  D.  Haskins,  General  Electric  Company; 
Colonel  Samuel  Reber.  U.  S.  Signal  Corps;  Lieu- 
tenant A.  M.  Beecher,  U.  S.  N. ;  W.  M.  McFariand 


(late  U.  S.  N.),  Westinghouse  Electric  and  Manufac- 
turing Company,  and  others. 

The  offices  and  library  of  the  Institute  have  been 
removed  from  26  Cortlandt  Street  to  the  seventh  floor 
of  the  White  Building,  95  Liberty  Street,  one  block 
directly  south   of  the  former   location. 

It  is  stated  the  annual  convention  of  the  .\merican 
Institute  of  Electrical  Engineers  at  Great  Barrington, 
Mass.,  on  June  iSth  to  21st  will  be  the  occasion  of 
an  inland  long-distance  wireless-telegraph  test  be- 
tween some  hilltop  near  the  city  and  Mount  Morris 
in  New  York  city.  The  test  is  to  be  personally  con- 
ducted by  William  Marconi.  Members  of  the  In- 
stitute and  their  guests  will  visit  George  Westing- 
house  at  his  country  house  at  Erskine  Park,  in 
Lenox,  and  also  the  Stanley  shops  in  Pittsfield. 


generators.  Lord  Kelvin  has  also  thought  out  many 
of  the  details  of  the  scheme,  such  as  insulation 
devices,  line  construction  and  provisions  for  auto- 
matically short-circuiting  a  generator  in  case  of 
trouble,  without  breaking  the  line  crcuith.  He  also 
recommends  tlie  use  of  glass  brick  for  the  construc- 
tion of  the  generating  stations. 


Rival  Systems  of  Space  Telegraphy. 

Bids  for  the  supply  of  a  wireless-telegraph  sys- 
tem for  the  use  of  the  United  States  government 
in  Alaska  have  been  opened  in  Washington,  but  as 
there  is  some  delay  to  the  Slaby-Arco  Company's 
bid  and  as  the  bids  have  been  referred  to  a  special 
board  of  signal  experts  for  consideration,  no  in- 
timation as  to  which  system  will  be  adopted  lias 
been   given  out. 

The  principal  connection  wanted  is  across  the 
waters  of  Norton  Sound,  connecting  Fort  Davis, 
Cape  Nome,  with  St.  Michaels  either  by  one  circuit 
or  by  a  relay  on  Stuart  Island.  In  the  latter  case, 
or  "A"  route,  the  greatest  uninterrupted  distance 
would  be  90  miles ;  in  the  first,  or  "B"  case,  the 
stretch  would  be  about  108  miles.  The  department 
also  called  for  bids  for  systems  between  Rampart 
City  and  Winter  Houses,  a  distance  of  136  miles,  or 
preferably  between  Fort  Gibbons  and  Bates  Rapids, 
a   distance  of    165    miles   from    the   seacoast    inland. 

Foote,  Pierson  &  Co.  of  New  York  offered  to 
supply  four  sets  of  instruments  for  $28,800.  Queen 
&  Co.  of  Philadelphia,  the  firm  which  makes  Pro- 
fessor R.  A.  Fessenden's  apparatus,  offered  to  put 
in  the  system  on  route  A  for  $6,000,  and  route  B 
for  $7,000,  masts  to  be  supplied  for  $4,000  extra, 
and  a  speed  of  from  25  to  30  words  a  minute  guar- 
anteed. This  company  did  not  regard  it  as  feasible 
to  communicate  overland  in  Alaska,  but  proposed 
a  system  from  St.  Michaels  to  the  nearest  coast 
point  opposite  Rampart  City,  and  a  land  wire  leading 
in.  The  Marconi  company  offered  to  put  in  the  B 
route  for  $9,919  and  the  D  route  for  $11,005.  In 
addition  the  company  wanted  a  royalty  of  $250  per 
annum  for  each  station,  and  one-half  the  receipts 
from  commercial  business.  The  American  Wireless 
Telephone  and  Telegraph  Company  of  Philadelphia 
offered  to  furnish  the  necessary  instruments,  but 
without  poles  or  ground  plates,  for  the  routes  for 
$3,500.  The  De  Forest  Wireless  Telegraph  Com- 
pany of  New  York  offered  to  put  in  the  B  route  for 
$8,500. 

The  bid  of  the  Slabv-Arco  Company  is  awaited 
with  great  interest,  as  the  German  company  is  re- 
garded as  a  formidable  competitor.  The  Marconi 
company .  finds  the  competition  of  the  Slaby-Arco 
company  strong  elsewhere  than  in  America,  as  the 
latter  company  has  opened  an  office  in  London  and  is 
preparing  to  start  business  in  opposition  to  the  Mar- 
coni Company.  The  latter  company,  it  is  said,  is 
considerably  perturbed  and  is  considering  the  ad- 
visability of  taking  legal  action  to  maintain  the 
validity  of  its  patents,  Mr.  Marconi,  personally,  is 
averse  to  going  to  law,  preferring  to  rely  on  what 
he  contends  is  the  superiority  of  his  system  and 
the  14-year  agreement,  which  gives  him  a  monopoly 
of  the  use  of  the  Lloyds'  signaling  stations.  There 
is  a  rumor  afloat  to  the  effect  that  the  German  com- 
pany is  about  to  erect  a  station  on  the  United  States 
seacoast. 


Lord  Kelvin  Recommends  Unique  Power 
Scheme  for  Genesee  River. 

A  bold  and  novel  scheme  of  power  transmission 
is  that  proposed  by  Lord  Kelvin  on  the  occasion  of 
his  recent  visit  to  Rochester,  N.  Y.,  for  the  utiliza- 
tion of  the  waterpower  of  the  Genesee  River.  Lord 
Kelvin  spent  several  days  in  Rochester  on  business 
connected  with  the  photographic  industry  of  that 
city,  in  which  he  is  interested,  and  during  his  stay 
found  time  to  study  the  waterpower  conditions  of 
Rochester  and  the  Genesee  Valley.  He  evolved  a 
solution  of  the  problem,  which  he  gave  to  a  repre- 
sentative of  the  Rochester  Democrat  and  Chronicle 
while  en  route  to  Ithaca.  The  plan  is  to  construct 
small  and  comparatively  cheap  dams  on  the  Genesee 
River  at  various  points  between  its  source  in  the 
Alleghany  Mountains  of  Pennsylvania  and  its 
mouth  in  Lake  Ontario,  wherever  sufficient  pondage 
can  be  obtained  to  give  a  supply  of  water  for  sev- 
eral months.  At  these  dams  will  be  installed  tur- 
bines connected  to  2,000-volt  direct-current  gen- 
erators, and  all  the  generators  will  be  connected  in 
series  on  a  single  copper  or  aluminum  wire  of  not 
more  than  one-half  inch  diameter.  The  single  wire 
would  form  one  continuous  closed  circuit,  going 
back  to  the  place  of  beginning  by  perhaps  a  shorter 
route.  Lord  Kelvin  says  that  by  this  method  power 
can  be  economically  and  profitably  transmitted  300 
miles  at  a  pressure  of  80,000  volts.  Motors  would 
be  connected  in  series  in  the  circuit,  and  where  ad- 
visable  would   be   used   to   drive   alternating-current 


Electrical    Manufactures   of    New    York 
State. 

That  there  has  been  a  pronounced  growth  in  the 
manufacturing  and  mechanical  industries  of  New 
York  state  during  the  last  half  century  is  shown  by 
a  recent  Census  bulletin.  The  population  during 
tliese  years  increased  from  3,097,394  to  7.263,110, 
while- the  average  number  of  wage-earners  employed 
in  manufacturing  establishments  increased  from 
199,349  to  849,056,  embracing,  in  1900,  11.7  per  cent, 
of  the  entire  population,  compared  with  6.4  per  cent, 
in  1850.  Probably  the  best  indication  of  the  im- 
portance of  the  wage-earning  class  is  afforded  by 
the  greatest  number  employed  at  any  one  time  dur- 
ing the  year.  In  1900  this  was  1,091,026,  or  15  per 
cent,  of  the  total  population  of  the  state.  The 
greatest  percentage  of  increase  in  the  value  of 
products,  107.2,  is  shown  for  the  decade  ending  with 
1870,  and  the  greatest  absolute  increase,  $630,881,075, 
for  the  decade  ending  with  1890.  ■ 

The  following  reference  is  made  to  the  water- 
powers  of  the  state:  "In  the  highlands  swift  water 
courses,  including  the  Mohawk,  Upper  Hudson, 
Black  and  Genesee  Rivrs,  take  their  rise  and  furnish 
abundant  waterpower,  while  the  great  difference  in 
level  between  the  Erie  and  Ontario  plains  gives  to 
the  waters  of  the  Great  Lakes  an  immense  power, 
which,  at  Niagara  Falls,  is  rapidly  being  utilized  for 
the  generation  of  electrical  energy.  The  tunnels 
already  built  on  the  American  side  of  the  Falls  are 
said  to  be  capable  of  developing  400,000  Iiorsepower, 
an  amount  of  energy  nearly  equal  to  80  per  cent,  of 
the  steam  power  utilized  in  the  factories  of  the  en- 
tire state  in  1890  and  within  about  12  per  cent,  of 
the  combined  steam  and  water  power  in  1880." 

The  manufacture  of  electrical  apparatus  is  shown 
to  be  one  of  the  36  leading  industries  in  1900,  and 
also  to  be  one  of  ig  of  these  which  increased  at  a 
greater  rate  than  the  population.  There  were  134 
establishments  engaged  in  this  line  of  manufacture, 
with  a  total  capital  of  $17,697,352,  10,370  wage- 
earners,  wages  of  $5,666,702,  miscellaneous  expenses 
of  $893,038,  cost  of  materials  used  $12,538,790  and 
products  valued  at  $22,695,024.  In  1890  there  were 
66  establishments,  with  a  capital  of  $8,976,892,  3,89a 
wage-earners,  and  products  valued  at  $8,iS9,i&). 
The  increase  in  the  value  of  products  during  the  dec- 
ade was  $14,505,844,  or  177.1  per  cent. 

Of  other  industries  the  following  statistics  are  of 
interest:  Cars  and  general  shop  construction  and  re- 
pairs by  street-railroad  companies,  17  establish- 
ments, $6,242,120  capital,  2,559  wage-earners,  $i,8oo,- 
551  wages,  products  valued  at  $3,514,763;  electrical 
construction  and  repairs,  288  establishments,  $1,381,- 
225  capital,  1,438  wage-earners,  $927,882  wages, 
products  value4  at  $4,095,033;  electroplating,  121 
establishments,  $624,359  capital,  796  wage-earners, 
$376,575  wages,  products  valued  at  $1,197,716;  gas 
and  lamp  fixtures,  76  establishments,  $3,112,930  capi- 
tal, 2,169  wage-earners,  $1,183,117  wages,  products 
valued  at  $3,853,518;  wire,  three  establishments, 
$96,135  capital,  45  wage-earners,  $19,428  wages, 
products   valued   at  $193,670. 

In  speaking  of  the  development  of  industrial  cities 
and  villages  there  are  mentioned  Niagara  Falls, 
which  doubled  its  population  from  i8go  to  1900,  and 
Schenectady,  the  seat  of  the  General  Electric  Com- 
pany's large  plant.  In  the  table  of  specified  indus- 
tries of  Schenectady  there  are  shown  to  be  three 
establishments  engaged  in  electrical  construction  and 
repairs,  with  a  total  capital  of  only  $17,250  and  em- 
ploying 10  wage-earners.  Under  the  heading,  "Foun- 
dry and  Machine-shop  Products,"  there  are  shown 
to  be  four  establishments  with  a  capital  of  $3,587,- 
069,  employing  2,302  wage-earners,  with  w^ges  of 
$1,494,190  and  products  valued  at  $5,207,586.  Ap- 
parently the  General  Electric  Company  is  included 
under  the  latter  heading. 


Boiler  Inspection. 


During  the  year  1901  the  inspectors  of  the  Hart- 
ford Steam  Boiler  Inspection  and  Insurance  Com- 
pany made  134,027  visits  of  inspection,  examined 
254,927  steam  lioilers,  inspected  99,885  boilers  both 
internally  and  externally,  subjected  11,507  to  hydro- 
static pressure,  and  found  950  unsafe  for  further 
use.  The  whole  number  of  defects  reported  was 
187,847,  of  which  12,614  were  considered  dangerous. 
A  grand  total  of  the  inspectors'  work  from  1870  to 
1902  shows  that  the  whole  number  of  boilers  in- 
spected was  3,304,130;  total  numher  of  defects  dis- 
covered, ,2,414,103 ;  total  number  of  dangerous  de- 
fects,  257,824;  total   number  of  boilers   condemned. 

The  ordinance  granted  last  year  by  the  Chicago 
City  Council  for  the  construction  of  the  American 
Elevated  railway  somewhere  hetween  State  and 
Halsted  Streets,  from  Van  Buren  Street  to  Engle- 
wood,  Morgan  Park  and  Washington  Heights,  has 
been  placed  on  file.  Maurice  Sinclair,  who  appeared 
for  the  reputed  millionaire  promoters,  is  said  to 
be  in  .Australia,  so  that  it  is  more  than  likely  that 
the  project  has  been  given  up. 
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DEVELOPMENT    OF    THE    TELEPHONE    FIELD. 


Telephone  Moving  in  New  Yorl<  and 
Chicago. 

W'licn  "moving  time"  comes  the  business  man 
realizes  tlie  importance  of  the  telephone,  if  he  never 
<!i(l  before.  He  must  have  service  at  the  latest  pos- 
sible moment  in  the  old  place  and  as  soon  as  possi- 
ble at  the  new  address.  The  telephone  must  cer- 
tainly be  niove<l,  but,  unlike  a  desk  or  chair,  the 
simple  act  of  conveying  the  instrument  from  one 
place  to  another  does  not  complete  the  work  of 
moving.  What  exchange  the  telephone  shall  con- 
nect with,  how  the  instrument  shall  be  most  con- 
veniently located  in  the  office  and  what  wiring  and 
other  work  will  have  to  be  done,  are  among  the 
considerations  that  must  be  met.  The  mere  manual 
labor  is  no  small  item,  for  fitting  up  an  ordinary 
desk  telephone  with  the  simplest  connections  will 
not  take  less  than  a  half  day's  work. 

In  New  York  and  Chicago  the  telephone  com- 
panies notif}'  subscribers,  by  means  of  a  paster  on 
the  front  of  the  March  directory,  that  a  notice  of 
at  least  30  days  will  generally  obviate  all  incon- 
venience and  trouble  in  moving,  as,  with  due  no- 
tice, all  preparations  can  be  made,  and  the  only 
thing  remaining  to  be  done  is  to  place  the  instru- 
ment. However,  it  is  an  unusual  thing  when  so 
many  as  50  per  cent,  of  the  moving  subscribers 
notify  the  company,  and  then  those  who  have  failed 
(o  send  notification  expect,  as  one  official  of  the 
Chicagi3  Telephone  Company  said,  "that  a  man  will 
come  down  with  a  kit  of  tools  and  finish  the  job 
in  about  an  hour." 

This  year  was  an  unusually  easy  one  for  the  Chi- 
cago Telephone  Company  in  respect  to  moying,  for 
not  more  than  3,000  instruments  were  changed, 
while  in  New  Vork  it  is  said  that  as  many  as  10,000 
were  moved ;  but  then  the  Chicago  Telephone  Com- 
pany supplies  service  to  about  55,000  subscribers 
compared  with  120,000  whose  names  appear  in  the 
New  York  Telephone  Company's  directory.  In 
case  of  removal  it  is  not  customary  for  the  Chicago 
Telephone  Company  to  make  a  charge  to  those  who 
have  had  instruments  installed  for  more  than  a 
year,  but  under  that  time  a  charge  of  $5.50  is  made. 


Three  Telephone  Linemen  Killed. 

James  H.  Haustler  and  Patrick  Flood,  two  tele- 
phone linemen  in  the  employ  of  the  Chicago  Tele- 
phone Company,  were  instantly  killed  a  few  days  ago 
at  Si.xty-sixth  Place  and  Normal  Avenue,  Chicago,  by 
an  electric  shock.  Haustler,  who  stood  on  the  ground 
near  the  pole  on  which  the  wire  (which  Flood 
was  reeling  from  a  windlass)  was  to  be  strung,  made 
a  loop  of  the  wire  and  attempted  to  throw  it  up 
to  the  pin  on  the  cross-arm,  retaining  a  hold  on  the 
wire,  but  missed  his  aim  and  threw  it  about  seven 
feet  loo  high.  The  telephone  wire  struck  an  elec- 
tric-lighting wire,  which  caused  an  alternating  cur- 
rent of  2,000  volts  to  be  transmitted  to  the  telephone 
wire.     Both  men  were  instantly  killed. 

A.  W.  Causey  of  La  Grange,  another  lineman 
employed  by  the  Chicago  Telephone  Company  at 
Aurora,  111.,  was  instantly  killed  a  few  days  after 
the  first  accident  by  a  shock  from  the  wires  of  the 
Aurora  Electric  Light  and  Power  Company.  Causey 
was  one  of  a  gang  of  men  employed  by  the  company 
in  taking  down  a  messenger  strand,  which,  in  sag- 
ging, came  in  contact  with  the  live  wire.  Eleven 
hundred   volts    passed   through    his    body. 

The  lesson  to  be  drawn  from  these  unfortunate 
occurrences  is  obvious — don't  be  overconfident  in 
handling    electric    wires    of    any    description. 


NEW  COMPANIES. 


The  Jackson  (Tenn.)  Home  Telephone  Company 
has  been  incorporated,  with  capital  stock  of  $110,000. 

The  Summcrfield  Mutual  Telephone  Company  of 
Sumnierfield,  Kan.,  has  been  incorporated,  with  $1,000 
capital  stock. 

The  Citizens'  Telephone  and  Telegraph  Company 
of  Slatington,  Pa.,  has  been  incorporated,  with 
$5,000  capital  stock. 

J.  H.  Savage  and  others  of  Warsaw,  Mo.,  have  in- 
corporated the  Benton  County  Telephone  Company 
with  $25,000  capital  stock. 

John  H.  Carter,  W.  G.  Owenby  and  E.  O.  Dobbs 
have  incorporated  the  Blue  Ridge  (Ga.)  Telephone 
Company,    with   capital    stock   of   $10,000. 

The  Tioughnioga  Telephone  Company  of  Cortland, 
N.  Y.,  has  been  incorporated  with  a  capital  stock 
of  $30,000.     C.   P.  Walrad  of  Cortland  is  a  director. 

A  stock  company  is  Ijeing  organized  in  Roxboro, 
N.  C,  for  the  purpose  of  installing  a  local  telephone 
system,  with  connections  witli  Durham  and  other 
surrounding  towns. 

The  Tontogany  Mutual  Telephone  Company  of 
Tontogany,  Ohio,  has  been  incorporated  in  Dela- 
ware, to  construct  telephones  in  Wood  County,  Ohio, 
with  a  capital  stock  of  $50,000. 


Keystone  Company  Victorious  in  Seely 
Injunction  Suit. 

Judge  Dallas,  in  the  United  States  Circuit  Court 
in  Pliiladelphia,  has  refused  10  grant  a  preliminary 
injunction  against  the  Keystone  Telephone  Company 
of  Philadelphia,  restraining  that  company  from  the 
use  of  answering-jacks  alleged  to  infringe  the 
.Seely  patent,  in  the  case  of  the  Western  Electric 
Company  of  Chicago  vs.  the  Keystone  Telephone 
Company  of  Philadelphia  and  its  manager,  C.  E. 
Wilson. 

At  the  bearing  of  the  case  on  .^pril  22d,  it  was 
asserted  that  the  defendants  had  used  the  appliance 
complained  of  in  spite  of  a  decision  by  a  federal 
court  in  Missouri,  which  upheld  the  Seelv  patent, 
owned  by  the  Western  Electric  Company.  The  de- 
fenses were  that  the  Western  Electric  Company's 
patent  had  been  anticipated,  and  that  the  decision  of 
the  Missouri  court  was  of  no  effect,  as  that  tribunal 
had  not  been  fully  informed  as  to  the  vital  points 
of  the  case.  Judge  Dallas  held  that  in  vievv  of  the 
presence  of  a  doubtful  right  or  an  uncertain  wrong 
an  injunction  should  not  be  granted,  consequently 
the  Keystone  Company  may  use  the  appliance  in 
question  until  the  final  hearing,  which  will  come 
later.  Edward  Rector  of  Chicago  and  F.  P.  Prich- 
ard  of  Philadelphia  appeared  for  the  Western  Elec- 
tric Company  and  Fraley  &  Paul  of  Philadelphia 
for  the  Keystone  Company. 


-V  motion  to  stay  the  order  for  mjunction  was 
argued  a  few  days  ago  in  the  United  States  Circuit 
Court  in  St.  Louis,  in  the  case  of  the  Western 
Electric  Company  against  the  Kinloch  Telephone 
Company.  The  motion  was  denied,  but  the  defend- 
and  was  given  until  May  19th  to  install  new  devices. 
The  injunction,  mention  of  which  has  been  made 
previously  in  the  Western  Electrician,  was  ordered 
some  weeks  ago  to  restrain  the  Kinloch  Telephone 
Company  from  the  use  of  the  Seely  answering-jack 
patent  on   its   switchboards. 


A    Semi-wireless    Telegraph    or    Tele- 
phone  System. 

In  signaling  or  telephoning  by  the  wireless  method, 
it  has  been  suggested  by  Mr.  J.  J.  O'Connell,  engi- 
neer with  the  Chicago  Telephone  Company,  that 
it  might  be  well  to  take  advantage  of  telephone  or 
other  conductors  to  assist  in  the  transmission  and 
directing  of  the  current  produced  by  the  wireless 
generating  apparatus.  This  method  would  apply 
where  signaling  is  done  over  a  large  city,  and 
especially    in    locations   where   islands   intervene   be- 


A   SEMI-WIRBLESS   TELEGRAPH    OR   TELEPHONE   SYSTEM. 

tween  the  sending  station  and  the  receiving  station. 
The  accompanying  sketch,  illustrating  such  a  method, 
shows  six  irietallic  telephone  stations  operating  over 
two  metallic  circuits,  two  of  the  stations  operating 
on  a  "condenser  phantom."  The  sketch  also  shows 
spherical  condensers  for  assisting  in  the  transmission 
over  districts  where  it  has  been  found  impossible 
to  signal  for  even  a  mile  with  an  ordinary  si.x-inch 
coil.  Mr.  O'Connell  believes  that  a  semi-wireless 
.system  would  be  more  efficient  under  such  condi- 
tions, especially  in  directing  or  focusing  signals, 
than  a  pure  wireless  system.  The  "condenser  phan- 
tom" shown  is  given  as  a  good  illustration  of  a 
semi-wireless    telephone    system. 


Extensions  in  the  Rocky   Mountains. 

In  the  state  of  Idaho  it  is  said  that  there  is  but 
one  town  (Albion)  of  over  500  inhabitants  without 
telephone  connections  with  the  Rocky  Mountain  Tele- 
phone Company.  In  Montana  there  are  only  two 
places  with  over  500  inhabitants  that  will  not  be 
connected  before  the  close  of  the  present  year. 
Exchanges  are  being  contemplated  for  Billings,  Sher- 
idan and  Virginia  City.  The  exchanges  to  be  estab- 
lished in  Utah  this  year  will  be  at  Beaver,  Milford 
and  Payson,  and  by  extension  of  the  toll  line  south 
from  Beaver,  Beaver.  Parowan,  Cedar  City,  Wash- 
ington and  St.  George  will  be  connected  with  the 
general  system.  In  Wyoming  exchanges  will  be 
established  at  Casper.  Douglas,  Lander  and  Ther 
mopolis. 


Telephone  News  from  the  Northwest. 

The  La  Crosse  (Wis.)  Telephone  Company  will 
install  the  new  automatic  telephones  similar  to  those 
put  in  by  the  Wisconsin  Telephone  Company  of  the 
central-energy  type. 

The  Minnesota  Central  Telephone  Company  will 
rebuild  its  system  at  Park  Rapids,  Minn.  Arrange- 
ments have  also  been  started  by  local  capitalists  to 
install  a  new  system. 

The  public  examiner  of  Minnesota  has  made  his 
first  report  to  the  state  treasurer  under  the  law  au- 
thorizing him  to  examine  the  gross  earnings  of 
public  service  corporations  and  railroads.  He  finds 
that  the  Twin  City  Telephone  Company  did  not  in- 
clude $2,198.82  in  the  gross  earnings  report  of  the 
company  and  recommends  the  state  treasurer  to  call 
upon  the  company  for  the  three  per  cent,  tax  due 
under  the  law.  No  charge  is  made  of  any  intent  to 
make  a  rriisleading  report.  The  extra  amount  was 
earned  prior  to  the  report,  but  collected  since. 

The  Northwestern  Telephone  Exchange  Company 
protests  against  the  acceptance  of  the  proposition 
of  the  Twin  City  Telephone  Company  in  Minne- 
apolis to  pay  a  rental  for  the  use  of  the  city's  poles. 
The  Northwestern  has  used  the  city's  poles  for  aboul 
15  years,  and  claims  to  have  given  the  city  in  re- 
turn the  use  of  its  poles  and  space  in  its  under- 
ground conduits,  as  well  as  renewing  the  city  poles 
when   they  required  it. 

The  Central  Northwestern  Telephone  Company 
has  been  formed  at  Freeport,  Minn.,  with  capital 
of  $25,000.  The  company  will  build  lines  to  St, 
Anthony,    New   Munich   and  Little   Falls. 

The  Luxembourg  Telephone  Company  of  Luxem- 
bourg, Wis.,  has  completed  a  line  from  that  point  to 
Pilsen,  40  miles  distant.  Further  extensions  are  in 
view. 

The  Hillsboro,  Duane,  Caledonia  and  Sheely  Tele- 
phone Company  will  erect  a  building  in  Hillsboro, 
N.  D. 

The  Glencoe  Telephone  Company  has  leased  from 
the  Central  Minnesota  Telephone  Company  its  line 
from  Glencoe  to  New  Auburn,  Minn.,  and  will  estab- 
lish a  local  system  for  New  Auburn. 

The  Iowa  Telephone  Company  has  filed  articles 
increasing  its  capital  stock  to  $4,000,000,  and  all  stock 
in  excess  of  the  present  issue  is  to  be  preferred 
stock. 

The  Wayland  Telephone  Company  of  Wayland, 
Iowa,  has  been  incorporated  with  $3,000  capital. 

The  Guthrie  Center  (Iowa)  Mutual  Telephone 
Company  has  been  incorporated.  It  has  $10,000  capi- 
tal stock. 

The  Sioux  Valley  Telephone  Company  of  Chero- 
kee, Iowa,  has  been  incorporated,  with  a  capital  stock 
of  $50,000. 

The  Humboldt  County  Telephone  Company  has 
been  incorporated  at  Bradgate,  Iowa.  It  has  a  capi- 
tal stock  of  $10,000. 

A  merger  of  the  telephone"  companies  centering  in 
Marengo,  Iowa,  has  been  effected  under  the  title  of 
the  Marengo  Telephone  Company.  About  $30,000 
worth  of  property  is  involved. 

A  Pocahontas  County,  Iowa,  court  holds  that  a 
telephone  company  may  parallel  another  company  on 
the  same  side  of  a  country  road.  The  Northern 
Iowa  Telephone  Company  of  Fonda  had  its  lines 
along  a  country  road,  and  later  sought  to  stop  the 
Iowa  Telephone  Company  from  placing  its  lines  on 
the  same  side  of  the  road. 

John  Hay  Kuhns  of  Omaha  wants  a  franchise  for 
the  International  Telephone  Company  of  Washing- 
ton in  Council  Bluffs,  Iowa,  on  the  two-cent  a  call 
plan. 

The  South  Omaha  Independent  Telephone  Com- 
pany seeks  a  franchise  in  South  Omaha,  Neb. 

R. 


Ohio  Telephone  Notes. 

The  net  earnings  of  the  United  States  Tejephone 
Company  for  March,  according  to  reports  recently 
made,  were  $10,631.92.  The  interest  on  bonds  for 
the  same  month  was  $7,770.83,  leaving  a  surplus  for 
dividends  of  $2,861.09.  The  business  for  the  first  three 
months  of  the  year  shows  a  gain  of  $33,348.40  over 
the  same  months  in  1901,  or  a  gain  of  114  per  cent. 
This  is  certainly  a  very  encouraging  state  of  affairs 
for  those  who  have  money  invested  in  the  stocks 
and  bonds  of  the  company. 

The  stockholders  of  the  Haskins  Mutual  Tele- 
phone Company  have  organized  by  the  election  of 
the  following-named  directors :  F.  A.  Robertson, 
W.  T.  Moore,  John  Schutzenberger,  E.  C.  Thornton, 
J.  A.  Bower  and  Fred  Daure.  The  company  has  12 
miles  of  telephone  line  and  was  formed  to  connect 
Tontogany  and  Grand   Rapids. 

The  Bell  telephone  people  are  making  a  fight  for 
a  franchise  at  Napoleon.  They  made  application 
some  time  ago  under  the  name  of  the  Central  Union 
Company,  and  when  the  application  was  refused 
went  into  the  courts  under  the  Bell  name.  For  this 
reason  the  case  was  knocked  out.  but  the  matter  has 
been   renewed  and  may  go  through  now. 

The  City  Council  of  Cleveland  has  approved  the 
contract  with  the  Star  Electric  Company  for  a  new 
fire-alarm  system.  The  price  to  be  paid  is  $25,000.  a 
little  over  half  what  the  Gamewell   Company  bid. 

The  linemen  working  on  the  plant  of  the  Marion 
County  Telephone  Company  of  Marion  have  gone 
out  on   a  strike  for  the  union  price  of  $2.50  a  day 
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and  other  men  have  quit  work  in  sympathy  with 
tlieni,  nearly  100  being  idle. 

The  Collinwood  Telephone  Company  of  Collin- 
wood  has  filed  notice  of.  an  increase  of  capital  stock 
from  $30,000  to  $40,000.  S.  O.  Davis  is  president  of 
the  company. 

The  Warrensville  Telephone  Compatiy  of  War- 
rensville  Center,  Cuyahoga  County,  has  been  in- 
corporated, with  a  capital  stock  of  $5,000.  for  the  pur- 
pose of  building  to  villages  in  that  section.  W.  F. 
Kehres   is   interested. 

The  Richland  Home  Telephone  Company  of  La 
Mira,  Belmont  County,  has  been  incorporated,  with 
a  capital  stock  of  $1,000,  to  build  lines  in  Richland 
and  adjoining  townships.  Frank  S.  Waddell  and 
others  are  interested.  O.  M.  C. 


Indiana  Telephone  Items. 

The  Baldwin  Telephone  Company  of  Baldwin  has 
been  incorporated  with  $4,800  capital  stock.  The 
company  will  operate  in  Montgomery  County. 

Incorporation  papers  of  the  Moncrief  Telephone 
Company  have  been  filed  by  Walter  Boyd,  who  heads 
the    hoard    of    directors.     The    capital    is    placed    at 

$1,000. 

Mayor  Covert  of  Evansville  has  appomted  a  com- 
mittee to  solicit  subscriptions  for  stock  to  the  munic- 
ipal telephone  company  which  he  is  promoting. 
Printed  copies  of  the  franchise  were  presented  to  all 
the  councilmen  last  week.  The  franchise  may  not 
be  presented  to  the  Board  of  Public  Works  until 
after  enough  stock  has  been  sold  to  insure  the  com- 
pletion of  the  municipal  plant. 

The  telephone  girls  of  the  Lafayette  Telephone 
Company  went  out  on  a  strike  recently  and  com- 
pletelv  tied  up  the  service  for  nearly  half  a  day  and 
iherebv  forced  an  answer  to  their  demands  for  10 
cents  an  hour.  Compromise  terms  were  finally 
agreed  to,  whereby  the  girls  get  nine  cents  an  hour. 
Tiie  company  signed  an  agreement  not  to  discharge 
anyone   for  participation   in  the   strike. 

The  Gas  City  council  has  passed  an  ordinance 
over  Mayor  Lay's  veto,  allowing  the  United  Tele- 
phone Company  of  Marion  a  franchise  to  use  the 
streets  and  put"  in  an  exchange.  This  ends  the  fight 
ot  the  Bell  people  in  trying  to  keep  the  Independents 
out  of  Gas  City  and  its  sister  city,  Jonesboro.  Work 
will  begin  soon  on  the  United  Company's  exchange, 
giving  service  between  Marion,  Gas  City  and  Jones- 
boro .  '^• 


EXTENSIONS   AND   IMPROVEMENTS. 

The  Rockv  Mountain  Bell  Telephone  Company  will 
extend  its  'Billings  (Mont.)  line  into  the  Crow 
reservation. 

The  Richmond  (Va.)  Telephone  Company  has 
been  granted  10  years  in  which  to  place  its  wires 
under  ground. 

The  board  of  directors  of  the  Tidewater  Tele- 
phone Company  has  decided  to  accept  the  offer  of 
the  Citizens'  Company  of  Newport  News,  'Va.,  to 
connect   with   the  company's   exchange. 

rhe  Sunset  Telephone  Company  has  received  ma- 
terial for  40  miles  of  line  extension  tn  Lynden,  Ev- 
erson,  Nooksack  and  Sumas,  Wash.  The  c.ompany 
will  also  put  in  an  exchange  at  Hermet,  Cal. 

The  Carolina  Telephone  Company  of  Scotland 
Neck,  N.  C,  is  improving  its  line  from  Tarboro  to 
Scotland  Neck.  The  line  will  at  once  be  extended 
to  Halifax  and  will  be  completed  to  that  point  by 
the  first  of  June. 

The  Home  Telephone  Company  (Independent)  of 
Los  Angeles,  Cal.,  will  at  once  commence  to  place 
210,000  feet  of  conduit  cable  in  the  streets  of  that  city. 
The  company  has  purchased  a  site  for  its  exchange 
building.  This  structure  will  be  of  steel  and  pressed 
brick,  four  stories  high,  40  by  140  feet.  The  com- 
pany's books   show  a  list  of  over  6,000  subscribers. 

The  Rocky  Mountain  Bell  Telephone  Company 
has  doubled  the  Ogden  (Utah)  exchange  in  the  last 
six  months,  and  has  installed  an  additional  section 
for  the  local  switchboard,  capable  of  handling  800 
more  subscribers.  The  company  will  soon  com- 
mence construction  on  a  line  from  Great  Falls  to 
Fort  Benton,  Mont.,  the  head  of  navigation  of  the 
Missouri,  a  distance  of  50  miles. 

E.  T.  Ijams,  president  of  the  Gila  Valley  Tele- 
phone Company  of  Arizona  says  that  work  will  at 
once  be  started  on  southerly  extensions  and  that  a 
local  system  will  be  installed  in  Tombstone.  The 
company  will  connect  the  Tombstone  lines  with  Bis- 
bee.  In  this  event,  Douglas,  Naco,  Cananea,  Bisbee 
and  Tombstone  will  have  close  communication.  The 
telephone  company  at  Globe,  Ariz.,  is  preparing  to 
build  a  line  across  the  San  Carlos  Indian  reservation 
to  connect  with  the  Gila  Valley  company  at  Fort 
Thomas. 

The  Fall  River  Automatic  Telephone  Company  of 
Fall  River,  Mass..  increased  the  number  of  its  sub- 
scribers during  the  first  six  months  of  operation 
about  62  per  cent.,  and  now  has  almost  Soo  telephones 
in  ser\-ice.  The  half  year's  business  shows  net  earn- 
ings (after  charging  depreciation)  at  the  rate  of  six 
per  cent,  on  the  capital  stock.  The  rates  are  low 
and  the  quality  of  service  is  said  to  be  high.  The 
underground  system,  pole  lines,  exchange  building 
and  central-station  equipment  have  capacity  for  3,000 
subscribers ;  therefore  a  large  part  of  the  plant  is  at 
^**«„grfsent  unproductive;  however,  applications  of  new 
subscribers  are  being  continually  received. 


GENERAL  TELEPHONE  NEWS. 

The  Illinois  Western  Telephone  Company  of  Ma- 
comb has  increased  its  capital  stock  from  $60,000 
to    $200,000, 

The  Lincoln  Mutual  Telephone  Company  of  Lin- 
coln. 111.,  has  caused  plans  and  specifications  to  be 
prepared  for  a  large  amount  of  outside  construction 
work,  both  underground  and  aerial,  which  it  has  in 
contemplation. 

J.  B.  Densmore  of  Ida  Grove,  Iowa,  has  become 
manager  of  the  Iowa  Telephone  Company  at  Iowa 
Falls,  Iowa,  for  the  district  controlled  from  that 
ofiice.  Mr.  Densmore  succeeds  George  B.  Ward, 
who  goes  west  to  engage  in  business. 

A  mortgage  for  $125,000,  running  25  years  and 
bearing  five  per  cent,  interest,  has  been  executed  by 
the  Saratoga  Telephone  and  Telegraph  Company 
to  the  Adirondack  Trust  Company  of  Saratoga 
Springs,  N.  Y.,  to  guarantee  payment  of  250  gold 
fi\'e  per  cent,  bonds   of  $500  each. 

A  petition  has  been  filed  with  the  Cheyenne 
(Wyo.)  City  Council  objecting  to  the  high  rate 
charged  by  the  Rocky  Mountain  Bell  Telephone 
Company.  The  citizens  threaten  to  organize  an 
Independent  home  company  unless  the  Bell  com- 
pany   reduces    the    rates    now    charged. 

In  connection  with  the  trouble  experienced  by 
the  Chicago  police  in  apprehending  the  "hand- 
book" men.  Chief  O'Neill  says  that  it  is  the  new 
system  of  telephoning  bets  that  bafHes  his  men, 
since  the  list  of  bets  and  the  names  of  the  men  who 
wager  the  money  are  not  made  at  the  place  where 
the  bets  are  taken,  but  telephoned,  sometimes  miles 
away. 

The  usefulness  of  the  telephone  on  lake  steam- 
ships is  attested  by  the  fact  that  the  number  of 
instruments  thus  installed  is  increasing.  The  Chi- 
cago Telephone  Company  is  about  to  equip  the 
steamer  Manitou  of  the  Mackinac  line  with  a  tele- 
phone that  may  be  connected  with  dock  terminals, 
and  other  vesels  are  to  be  similarly  equipped.  A.  G. 
Francis  has  the  work  in  charge. 

The  Northeastern  Telephone  company  (formerly 
known  as  the  Dirigo  Telephone  company  of  Maine) 
has  secured  an  option  on  the  property  of  the  Ossipee 
Valley  Telephone  company,  which  operates  175  miles 
of  trunk  lines  in  Western  Maine  and  Eastern  New 
Hampshire,  including  the  towns  of  Cornish,  Lim- 
erick, Limington,  Parsonsfield,  Brownfield  and  Frye- 
burg,   Maine,   and   Ossipee,   N.   H. 

The  several  suits  of  T.  C.  Lyons  and  W.  W. 
Bridgers  against  the  Southern  Independent  Tele- 
phone and  Telegraph  Company  at  El  Paso,  Texas, 
have  been  compromised  by  a  settlement  of  $6,000  on 
the  plaintiffs,  and  now  the  company  will  rush  to  com- 
pletion the  work  commenced  by  it,  and  in  as  short 
a  space  of  time  as  possible  be  ready  to  serve  the 
hundreds  of  subscribers  already  on  its  list. 

Replying  to  a  question  in  the  Dominion  House 
of  Commons,  the  minister  of  agriculture  recently 
stated  that  there  are  113,294  miles  of  telephone  line 
in  Canada.  At  present  there  are  55  telephone  com- 
panies in  the  Dominion,  of  which  44  are  in  opera- 
tion :  25  in  the  province  of  Quebec ;  seven  in  On- 
tario, six  in  Nova  Scotia,  five  in  New  Brunswick, 
eight  in  British  Columbia,  two  in  the  Northwest 
Territories  and  one  in  Prince  Edward  Island.  The 
Bell  Telephone  Company  has  94.314  miles  of  line 
in  operation  in  the  provinces  of  Quebec,  Ontario, 
Manitoba  and  the  Territories,  It  has  no  unissued 
stock. 


A  Telephone  Catechism  in  Philadelphia. 

The  enterprising  Keystone  Telephone  Company 
of  Philadelphia,  whose  extensive  system  was  re- 
cently described  in  the  Western  Electrician,  is  evi- 
dently stirring  things  up  in  the  Quaker  City.  It  has 
just  issued  a  unique  folder  bearing  the  title  "Some- 
thing Interesting  About  Telephones,"  in  which, 
among  other  things,  it  answers  "Some  Questions 
We  Are  Asked."  Questions  and  answers  are  ar- 
ranged in  catechetical  form,  and  some  of  them,  as 
the  following,  for  instance,  are  of  general  interest: 
Are  you  going  to  sell  out  to  the  Bell?  Positively,  uo: 
There  nave  never  been  any  negollulious  to  sell,  and  all 
reports  to  that  effect  have  been  inspired  bj;  persons 
unfriendly  to  our  interests;  furthermore,  there  is  a  state 
law  prohibiting  a  combination  of  competing  telephone 
and  telegi'aph  companies. 

Why  is  there  such  an  objectionable  "bang"  in  the  ear 
when  the  operator  answers,  and  why  is  there  always 
a  buzz  and  noise  on  the  line?  In  our  system  there  are 
none  of  these,  and  in  using  our  telephone  you  will  re- 
mark at  once  on  the  quietness  of  the  line. 

Don't  the  Bell  own  all  the  principal  patents  on 
tclephouy;  The  Independent  telephone  companies  own 
and  control  more  patents  on  telephone  systems  and  ap- 
paratus than  the  Bell.  The  Independent  patents  cover 
superior  systems.    Try  our  telephones  and  see. 

Do  not  the  Bell  cover  the  entire  country,  so  much 
so,  th.'it  the  Independents  are  only  a  small  factor?  There 
are  almost  twice  as  many  Independent  telephones  in 
operation  in  the  United   States  as  there  are  Bell. 

In  what  other  near-by  cities  are_  Independent  tele- 
phones in  operation?  I-Iarrisburg,  Pittsijurg,  Baltimore, 
Wilmington,  Ti'enton,  Camden,  Atlantic  City,  and  prac- 
tically   all    large    cities   and    towns    in    the    West. 

How  about  the  Independent  telephones  in  snuill 
towns?  Take  almost  any  place  you  w-ish  to  mention  and 
you  will  find  that  there  are  three  Independent  telephones 
in  use  to  every  one  of  the  Bell. 

Whom  can  we  talk  to?  The  Keystone  Telephone  Com- 
pany has  at  present  over  ten  thousand  signed  subscrib- 
ers in  the  city  of  Philadelphia  and  a  great  many  new 
ones  are  being  added  every  day.  These  subscribers  are 
being  connected  as  rapidly  as  apparatus  and  equipment 
can  be   installed. 

Do  you  operate  on  a  measured  service  basis?  No;  all 
our  telephones  are  "flat-rate"  service,  and  the  sub- 
scriber is  privileged  to  use  his  telephone  as  little  or  as 
much  as  lie  pleases. 


Norton  Cable  Hanger. 

The  accompanying  illustrations  show  a  new  cable 
hanger  that  has  recently  been  developed  and  placed 
on  the  market  by  the  Norton  Tool  Company  of  West 
Park,  Ohio.  In  Fig.  i  the  hanger  is  shown  as  it 
appears  before  it  is  clasped  into  place  on  the  cable 
and  hung  to  the  cable  "messenger  wire."  Fig.  2 
shows  the  hanger  in  place,  and  illustrates  the  sim- 


MANUFACTURERS    AND    DEALERS. 

The  Faller  Automatic  Telephone  Exchange  Com- 
pany of  New  York  city  has  removed  to  22  Union 
Square  East,  where  it  has  a  showroom  for  exhibiting 
the  Faller  "automatic  telephone  operator,"  and  also 
a  factory  for  preparing  its  standards,  patterns  and 
special  tools  for  manufacturing  its  machines.  J.  W. 
Chisholm   is  president  of  the  company. 

The  Buffalo  Times  of  a  recent  date  states  that 
the  litigation  over  the  Knowles-Tillman  telephone 
transmitter  patent  has  been  decided  by  the  appellate 
division  of  the  Supreme  Court,  sitting  at  Rochester, 
in  favor  of  the  defendant,  Byron  H.  Tillman,  who 
was  sued  for  sole  possession  of  the  patent  by  its 
inventor,  Walter  L.  Wilhelm,  who  was  formerly 
Tillman's  partner  in  the  manufacturing  business. 
Both  litigants  are  now  interested  in  firms  which 
manufacture  the  transmitter. 

The  new  general  descriptive  catalogue  just  issued 
by  the  Kellogg  Switchboard  and  Supply  Company  of 
Chicago  is  a  very  creditable  production.  It  contains 
128  pages  and  is  devoted  to  illustrated  descriptions 
of  the  Kellogg  telephone  apparatus.  All  the  various 
styles  of  wall  and  desk  telephones  manufactured  by 
the  company  are  illustrated  and  views  are  also  given 
of  different  portions  of  the  factory.  Pictures  are 
shown  of  many  of  the  company's  large  switchboard 
installations,  including  the  Pittsburg.  Indianapolis. 
Cleveland,  Baltimore,  Philadelphia,  Columbus  and 
St.  Louis  exchanges.  Detail  views  are  given  of  many 
varieties  of  switchboards,  and  the  last  half  of  the 
catalogue  is  devoted  to  miscellaneous  apparatus, 
such  as  transmitters,  receivers,  pay  stations,  bells, 
wire  and  cord,  induction  coils.  droDS,  jacks,  fuses, 
keys,  lamps,  relays,  switches,  etc.  The  illustrations 
in  the  nublication  are  very  good  and  the  whole  cata- 
logue   has   been  prepared  with  care  and  taste. 


FIG.   I.      NORTON    CABLE   HANGBR, 

plicity  with  which  the  strap  portion  of  the  hanger 
may  be  clamped  around  the  cable  and  easily  pinched 
and  locked  into  place  in  a  permanent  manner. 

The  advantages  asserted  for  this  telephone  cable 
hanger  are  as  follows :  It  has  no  holes  to  register 
and  no  rivets  are  used  in  connection  with  it.  The 
cost  of  putting  it  on  the  cable  is  one-third  less  than 
that    required   for   some   hangers.     It   has    an    equal 


FIG.    2.      NORTON    CABLE   HANGER. 

grip  all  around  the  cable.  It  can  be  removed  from 
the  cable  without  damaging  hanger  or  cable.  It 
can  be  put  on  without  a  machine.  The  hanger  is 
complete  in  one  piece  and  has  a  very  large  bearing 
on  the  cable;  consequently  it  will  not  cut  into  the 
lead  sheath. 

In  addition  to  this  cable  hanger,  the  Norton  Tool 
Company  is  introducing  quite  a  line  of  other  tele- 
phone  construction   specialties. 


350 


WESTERN     ELECTRICIAN 


May   17,  1902 


BOOK  TABLE. 

Strikes  and  Lockouts  (Sixteenth  Annual  Report  of 
the  Commissioner  of  Labor).  By  Carroll  D. 
Wright.  1901.  Washington:  Government  Print- 
ing Office.  Pp.  (5%  by  nine  inches).  1,053. 
This  IS  a  valuable  reference  book,  and  is  devoted 
primarily  to  the  strikes  and  lockouts  occurring  in 
(he  United  States  from  July  i,  1894,  to  December  31, 
1900,  although  all  the  salient  facts  relating  to  strikes 
and  lockouts  occurring  since  January  i,  1881,  are 
contained  in  the  volume  also.  The  report  is  divided 
into  five  chapters,  treating,  respectively,  "Analysis 
of  Tables,"  "General  Tables  of  Strikes  and  Lock- 
outs," "Strikes  and  Lockouts  Occurring  in  the 
United  States  Prior  to  1881,"  "Strikes  and  Lockouts 
in  Foreign  Countries"  and  "Decisions  of  Courts  and 
Laws  Relating  to  Strikes,  Combinations,  Conspira- 
cies, Boycotts,  etc."  The  last  chapter,  particularly, 
is  of  great  value,  containing,  as  it  does,  the  essential 
points  of  authenticated  decisions  of  the  courts  on  the 
subjects  mentioned.  In  short,  Mr.  Wright's  report 
presents  a  careful  compilation  of  statistics  and  a 
comprehensive  treatment  of  incidental  points  relative 
to  a  most  important  problem. 

Among  the  facts  of  particular  interest  to  electrical 
and  kindred  interests  which  are  contained  in  the 
hook  is  the  statement  that  from  January  i,  x88i,  to 
December  31,  1900,  there  were  453  strikes  in  in- 
dustries under  the  head  of  "Machines  and  Machin- 
ery." These  machine-shop  strikes  were  i.go  per  cent, 
of  the  total  number  of  strikes  and  threw  89,495  Per- 
sons out  of  employment.  In  the  same  period  there 
were  95  "Telegraph  and  Telephone"  strikes,  which 
were  but  0.42  per  cent,  of  the  total  and  rendered  idle 
It. 712  employes.  The  greatest  number  of  strikes 
occurred  in  the  building  trades,  there  having  been 
4.440.  or  19.48  per  cent,  of  the  total  number  of  strikes 
for  the  period  named.  These  strikes  threw  about 
665,946  employes  out  of  work. 

Electrical  Catechism  :  An  Introductory  Treatise 
on  Electricity  and  Its  Uses.  By  George  D.  Shep- 
ardson,  M.  E.,  professor  of  electrical  engineering 
in  the  University  of  Minnesota.  New  York: 
American  Electrician  Company.  1901.  Pp.  (6% 
by  10  inches),  403,  with  a  large  number  of  illus- 
trations.    Price,  $2. 

This  is  a  novel  but  interesting  book,  which  proin- 
ises  to  be  of  considerable  value.  It  is  prepared  in 
catechetical  style,  with  questions  and  answers,  and 
a  total  of  1,520  subjects  are  treated  in  this  manner. 
The  author  has  planned  to  answer  the  numerous 
questions  continually  arising  in  the  minds  ofthose 
who  come  into  contact  with  any  application  of  elec- 
tricity, and  the  information  given  is  such  that  is 
continually  sought  by  electrical  workmen,  mechanics, 
students  and  general  readers.  The  topics  are  se- 
lected from  personal  inquiries  and  letters,  from  the 
queries  noted  in  the  electrical  press  and  from  vari- 
ous other  sources. 

The  first  of  the  12  chapters  treats  of  subjects  re- 
lating to  static  electricity,  special  mention  being 
made  of  frictional  electricity  derived  from  belts, 
influence  machines,  spark  coils,  gas-lighting  devices 
and  condensers.  The  next  chapter  takes  up  units, 
and  portraits  are  given  of  the  10  physicists  after 
whom  electrical  units  have  been  named.  Following 
are  chapters  on  the  laws  of  electric  circuits,  elec- 
tricity and  heat,  batteries  and  electrochemical  ac- 
tion, magnetism,  electrical  measuring  instruments 
and  electrical  measurements.  Chapter  IX.,  under 
the  caption  of  "Elementary  Motors."  gives  answers 
concerning  telegraph  instruments,  fire  alarms,  bells 
and  telephone  receivers.  The  remaining  chapters 
are  devoted  to  direct-current  dynamos,  direct-current 
motors,  and  alternating  currents. 

All  the  questions  and  their  answers  are  presented 
in  clear,  non-technical  language,  as  far  as  possible. 
and  the  subjects  have  been  conveniently  arranged 
for  easy  reference.  The  author  states  in  his  preface 
that  little  is  presented  which  could  not  be  found 
elsewhere  if  one  knew  where  to  look  and  had  the 
neces.sary  time  and  facilities.  This  is  undoubtedly 
true,  and  it  is  because  so  much  information  has 
been  compiled  in  a  single  volume  that  the  book 
has  a  valuable  field  of  its  own.  The  accessibility 
of  the  information  is  rendered  easy  by  the  arrange- 
ment and  also  by  a  complete  index.  An  important 
feature  of  the  book  is  the  large  number  of  diagrams 
and  illustrations,  which  cover  a  variety  of  subjects. 


An    Analysis  of  the   Cost  of    Supplying 
Electric    Current.' 

By   Isaac   B.   Smith. 

In  accordance  with  the  motion  adopted  at  the  last 
meeting  of  this  association,  I  have  prepared  this 
paper;  not  with  the  idea  that  it  should  be  read  at 
this  time,  but,  rather,  that,  when  published  as  a  part 
of  these  proceedings,  the  method  of  arriving  at  the 
cost  of  current  could  be  more  clearly  shown  and 
made  more  easily  available  than  was  the  case  with 
the  previous  paper. 

As  I  have  said  before,  this  method  has  more 
than  a  theoretical  basis  for  your  consideration. 
Rales  based  upon  this  method  of  reckoning  cost 
have  been  in  effect  in  Cedar  Rapids  since  1894,  and 
papers  embodying  substantially  the  same  principle 
have  been  presented  at  various  conventions  of  the 
electrical   fraternity. 

This  problem  of  figuring  cost  is  one  of  consider- 

I.  A  paper  presented  at  the  meeting  of  the  Iowa  Electrical 
AssociatioD  held  at  Cedar  Rapids,  Iowa,  April  9,  1902.  Mr.  Smith 
is  secretary  of  the  Cedar  Rapids  Electric  Light  Company. 


able  detail,  but  I  do  not  see  how  it  is  to  be  avoided. 
In  fact,  I  think  the  effort  should  be  not  to  avoid 
but  to  encourage  the  detail.  Unless  all  accounts 
representing  both  property  and  expense  are  reduced 
to  elemental  form,  they  cannot  meet  the  test  of  a 
twofold  distribution — one  to  the  different  systems 
of  a  composite  plant  and  the  other  to  the  various 
factors  underlining  the  cost  of  manufacturing,  dis- 
tributing and  selling  a  certain  kind  of  current  under 
a   given    condition. 

Elemental  accounts  will  result  in  "uniform  cen- 
tral-station bookkeeping,"  and  they  do  and  will 
enable  a  plant  to  add  to  the  systems  which  at  any 
time  it  is  operating,  and  to  do  it  without  working 
violence  to  its  records.  In  view  of  the  growing 
demand  for  district  heating  and  electric  traction,  this 
assumes  an  importance  that  should  not  be  over- 
looked. It  is  impracticable  to  present  all  the  con- 
ditions of  investment  and  operation  that  prevail  in 
electrical  plants.  I  have  selected  for  consideration 
a  composite  plant  operating  with  an  alternatuig  sys- 
tem supplying  incandescent  lamps,  single  and  two- 
phase  motors,  constant-potential  arc  lamps ;  operat- 
ing also  with  direct-current  circuits  for  street  light- 
ing and  power  purposes. 

Form  I.  gives  a  fairly  representative  number  of 
asset  accounts  and  shows  the  order  of  their  dis- 
tribution, which  is  that  given  in  this  paper,  and  not 
that  of  their  arrangements,  as  shown  in  the  form. 

Form  I. 


1  Real  estate 

2  Buildings 

3  Smoke  stack 

4  Forced  draft 

5  Breeching 

6  Boilers 

7  Pumps 

8  Hot  wells 

9  Tanks  and  heaters 

10  Condensers 

It  Water  filters 

12  Piping 

13  Machine  foundat  ons. 

14  Engines 

15  Shafting  and  pulleys. 

16  Belting 

17  Dynamos 

18  Station  wiring 

ig  Switchhoard 

2o'Slation  tools 


Total  generating  plant. 


Pole  line 

Secondary  mains... 

Service  line 

Converters 

Alternating  meters 

Arc  meters 

Power  meters 

A.  C.  arc  lamps  — 
D.  C.  arc  lamps..  . . 


Total  distributing  plant. 


30  Office  furniture  and  lixtures. 

31  Tool  and  instrument 

32  General  supplies 


Total  miscellaneous. 


Cash 

Bills  receivable  

Alternating  accounts. 

Arc  accoimts 

Power  account 

Construction  accouT. 


'Generating  plant. 
IDistrihuting  plani. 

Miscellaneous 

ICash  assets 


Total  assets. 

Twelve  accounts,  real  estate,  buildings,  smoke 
stack,  forced  draft,  breeching,  boilers,  pumps,  hot 
wells,  tanks  and  heaters,  condensers,  water  filters 
and  piping,  should  be  distributed  to  each  system  in 
proportion  to  the  maximum  demand  on  that  system 
at  the  switchboard. 

Dynamos  and  Exciters. — Distribute  each  machine 
directly  to   the    system  to  which   it   belongs. 

Engines. — If  direct-connected  or  belted-direct,  dis- 
tribute each  to  its  proper  system.  When  connected 
to  a  common  shaft,  distribute  to  the  proper  system 
ratably  with  the  capacities  of  the  dynamos  con- 
nected with  the  shaft. 

Machinery  Foundations. — Assign  each  as  the  ma- 
chine supported  is  assigned. 

Shafting  and  Pulleys. — Distribute  to  proper  sys- 
tems ratably  with  the  kilowatt  dynamo  capacity  at- 
tached. 

Belting. — Assign  direct.  Where  driving  a  com- 
mon shaft  distribute  proportional  to  kilowatt  dy- 
namo  capacities    connected   to    shaft. 

Station  Wiring. — Distribute  to  various  systems 
proportional  to  total  kilowatt  capacities  of  dynamos. 

Switchboard. — Distribute  direct   to  proper  system. 

Station  Tools. — Distribute  to  the  different  system 
proportional  to  the  distribution  of  generating  plant, 
less  the   account   in  question. 

Pole  Line  and  Secondary  Mains. — Assign  a  value 
to  each  size  of  pole,  shaved  and  set,  Add  cost  for 
each  cross-arm  and  guy  wire  attached ;  also  expense 
for  lag  screws,  bolts,  braces,  labor  and  gaining. 
Enumerate  the  number  of  wires  supported  by  each 
pole  and  the  system  and  circuit,  primary  and  sec- 
ondary, to  which  each  wire  belongs,  and  noting  to 
which  primary  the  secondary  is  connected.  Make 
no  reckoning  of  cross-arms  supporting  converters 
and  of  brackets,  pins  and  insulators  used  in  con- 
nection  with   service  lines. 

A  tabulated  statement  of  the  foregoing  will  give 
the  entire   cost  of  the  supporting  construction,  less 


pins  and  insulators,  and  the  number  of  wire  supports 
and  the  systems  and  circuits  for  which  each  support 
is  made.  Next  distribute  cost  of  supporting  con- 
slruclion  along  the  different  systems  proportional  to 
the  number  of  wire  supports;  add  and  distribute 
cost  of  pins  and  insulators  for  each  support,  and  the 
cost,  strung,  for  the  length  and  size  of  wire  forming 
the  separate  circuits. 

The  card  system  should  be  used  for  this  record. 
Kach  card  should  contain  the  necessary  data  for 
each  pole,  and  should  be  given  a  number  represent- 
ing the  number  of  lOO-foot  intervals  the  pole  is 
distant   from  the  station. 

Service  Line. — Proportion  according  to  number 
of   consumers  on   each   system. 

Converters,  Alternating  Meters,  Arc  Meters, 
Power  Meters,  Alternating-current  Lamps,  Direct- 
current  Series  Arc  Lamps,  Alternating  Account,  Arc 
Accounts  and  Power  Accounts. — Assign  to  the  sys- 
tem to  which  each  belongs. 

Tools  and  Instruments  and  General  Supplies. — 
Proportion  according  to  distribution  of  distributing 
plant.  That  part,  if  any.  of  general  supplies  belong- 
ing to  generating  plant  should  be  distributed  as  the 
entire  generating  plant  is  distributed. 

Furniture  and  Fixtures. — Distribute  two-thirds 
according  to  the  distribution  of  consumers ;  the  bal- 
ance according  to  distribution  of  tools  and  instru- 
ments and  general  supplies. 

Bills  Receivable  and  Construction  Accoimt. — As- 
signable to  each  system  in  proportion  as  it  pro- 
duced the  accounts. 

Cash. — Distribute  to  the  various  systems  in  the 
proportion  that  all  other  assets   are  distributed. 

I  am  aware  that  it  is  not  everywhere  customary  to 
include  the  items  of  cash  and  cash  assets  in  the 
estimate  of  the  value  of  any  electric  plant.  For 
the  purpose  of  reckoning  the  cost  of  product,  how- 
ever, this  should  be  done,  for  there  is  no  electrical 
plant  in  actual  operation  that  is  not  compelled  to 
carry  quite  large  amounts  of  these  items. 

It  will  next  be  necessary  to  treat  the  expense  ac- 
counts, which,  for  the  purposes  of  this  paper,  will  in- 
clude taxes,  interest,  dividends  and  profits  and  renew- 
als or  depreciation.  The  accounts,  their  arrange- 
ment and  order  of  distribution  to  the  different  sys- 
tems are  shown  in  Form  II. 

Form  II. 


No. 

Expense  Accounts. 

d 
d 

0 

H 

1 

—  a 
<■  — 

l< 

0 

S. 

lOI 

I 
I 
2 

IS 

103 

Dividends  and  profits 

Fixed  charges. 


1041  Legal  expenses I     3 

105 1  Injuries  and  damages I     3 


I      I       I      I 


ContiDgent  expenses. 


106 
107 
loS 
109 
no 
III 
112 
113 


Mdnagemeut 

Salaries 

Rents 

Telegraph  and  telephone 

Postage  and  revenue 

Advertising 

Stationery  and  printing 

Miscellaneous  office  expense. 
General  expenses 


Cost  of  administration. 


Supl.  power  station 

Engineers 

Oilers  and  cleaners 

Fuel 

Firemen 

Coal  and  ash  handlers 

Boiler  cleaners 

Oil  and  waste 

Boiler  compound 

Water 

Building  repairs 

Mechanical-draft  repairs 

Breeching  repairs 

Boiler  repairs 

Pump  repairs 

Tank  and  heater  repairs 

Piping  repairs 

Engine  repairs 

Condenser  repairs 

Belting  repairs 

Shafting  and  pulley  repairs. . 

Dynamo  repairs 

Station-wiring  repairs 

Switchboard  repairs 

Tool  and  tool-mach.  repairs  . 

Misc.  station  expense 

Rnnewal  mfe.  plant 


Cost  of  iiianufaciure. 


Superintendence  distriDutiun. 

Lamp  trimmers ■       .  . 

Install,  and  changing  meters.. 

Gratuitous  services 

Carbons 

Circuit  repairs 

Converter  repairs 

Service-line  repairs 

Meter  repairs 

Arc-lamp  repairs 

Arc-lamp  globes 

Tool  and  inst.  repairs 

Reading  meters 

Collectors 

Miscellaneous  distb.  expense. 
Renewal  distb   plant 


Cost  of  distribution. 


Fixed  charges 

Cost  of  administration. 
Contingent  expenses... 

Cost  of  manufacture 

Cost  of  distribution.. 


Taxes  and  Interest. — Distribute  to  different  sys- 
tems in  proportion  to  distribution  of  the  total  as- 
sets,  as  shown  in  Form  I. 

Insurance. — Fire,   windstorm  and   boiler   insurance 
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distribute  proportional  to  items  insured;  employers' 
liability  insurance,  proportional  to  the  distribution 
of  all  the  items  of  labor  and  salary  vouchers ;  fidelity 
insurance,  proportional  to  gross  earnings.  For  pub- 
lic liability  insurance,  the  base  quantities  for  estab- 
lishment of  a  rate  of  distribution  should  be  the 
miles  of  wire  of  primary  circuits  operated  one  hour 
per  day  at  100  volts'  pressure.  These  quantities 
should  then  be  modified  directly  proportional  with 
the  hours  of  service  and  the  voltage  in  actual  opera- 
tion in  each  case. 

Legal  Expenses  and  Injury  and  Damages. — These 
accounts  are  here  introduced  to  take  the  place  of 
public  and  employers'  liability  insurance  in  case  none 
is  carried.  A  monthly  charge,  treated  as  if  it  were 
liability  msurance,  should  be  made  to  these  accounts 
and  a  corresponding  credit  carried  to  contingent 
account.  When  actual  payments  for  injuries,  dam- 
ages or  unusual  legal  expenses  are  made,  the  charge 
should  be  to  contingent  account. 

Engineers  and  Oilers  and  Cleaners. — The  expense 
of  these  accounts  should  be  borne  by  the  different 
systems  in  proportion  to  the  maximum  demand  on 
each,  multiplied  by  the  hours  of  service.  This  makes 
quantities  that  might  be  called  maximum-demand 
hours. 

Fuel,  Firemen,  Coal  and  Ash  Handlers,  Boiler 
Cleaners,  Oil  and  Waste,  Boiler  Compound,  Water, 
Mechanical-draft  Repairs,  Breeching  Repairs.  Boiler 
Repairs.  Pump  Repairs,  Tank  and  Heater  Repairs, 
Piping  Repairs,  Engine  Repairs.  Condenser  Repairs, 
Belting  Repairs,  Shafting  and  Pulley  Repairs,  Dy- 
namo Repairs,  Station-wiring  Repairs,  Switchboard 
Repairs,  Tool  and  Tool-machine  Repairs,  Miscel- 
laneous Station  Expenses, — These  accounts  are  dis- 
tributed to  the  different  systems,  in  proportion  to 
the  output  of  switchboard. 

Building  Repairs. — Distribute  proportional  to  the 
maximum   demand. 

Renewal  of  Manufacturing  and  Distributing  Plant, 
— These  accounts  present  monthly  charges  to  ex- 
pense and  a  corresponding  credit  to  renewal  ac- 
count, which  should  be  charged  with  the  cost  price 
of  any  piece  of  apparatus  rendered  valueless  or  re- 
moved. As  the  rate  of  depreciation  varies  with  the 
different  property  items,  the  proper  monthly  charge 
to  each  system  can  be  readily  ascertained  by  prepar- 
ing a  schedule  similar  to  Form  III.  This  form  is 
readily  made  from  Form  I.,  and  shows  the  rate  per 
cent,  of  annual  depreciation  for  each  property  ac- 
count  for   each   system. 

Form  III. 


Real  estate 

Bnildings 

Smokestacks 

Forced  draft 

Breeching 

Boilers 

Pomps 

Hot  wells 

Tanks  and  heaters 

Condensers 

Water  alters 

Piping 

Machine  fonndations. 

Engines 

Shafting  and  pulleys . . 

Belting 

Dynamos 

Station  wiring 

Switchboard 

Station  tools 


5 


Alt4  Arc  P6 

5 


Generating  plant. 


Pole  service 

Secondary  mains 

Service  line 

Converters 

Alternating  meters. 

Arc  meters 

Power  meters 

A.  C.  arc  lamps 

D.  C.  arc  lamps.. 


Distributing  planL 

Ofice  fnrniture  and  fixtures 

0 
0 
0 

General  supplies 

Miscellaneous. 

0 

2 
2 
2 
2 

Power  accounts 

Cash  assets. 

Cash  assets 

Total  depreciation. 

Superintendence  of  Power  Station. — This  account 
represents  the  value  of  the  time  of  any  employes 
given  to  supervising  and  directing  the  expenditures 
for  labor  and  material  that  enter  into  the  cost  of  op- 
perating  the  generating  plant.  The  account  should 
be  distributed  proportional  to  all  other  expenses 
of  manufacture. 

Lamp  Trimmers,  Installing  and  Changing  Meters, 
Gratuitous  Services,  Carbons,  Converter  Repairs, 
Sen-ice-line  Repairs,  Meter  Repairs,  Arc-lamp  Re- 
pairs, Arc-lamp  Globes,  and  Tool  and  Instrument 
Repairs. — These  accounts  can  be  distributed  to  the 
proper  system  at  the  time  of  entry. 

Reading  Meters. — ^Distribute  proportional  to  me- 
ters in   circuits. 

Collectors. — Distribute   proportional   to    revenue. 


Circuit  Repairs. — Where  charge  cannot  be  made 
directly  to  the  proper  system,  the  charge  should  be 
distributed  proportional  to  the  miles  of  primary  cir- 
cuits. 

Superintendence  of  Distribution  and  Miscellaneous 
Distributing  Plant. — Distribute  proportional  to  the 
total  of  all  other  cost  of  distribution  under  the  dif- 
ferent systems. 

All  the  accounts  embraced  in  the  cost  of  admin- 
istration, except  management,  are  largely  a  consumer 
expense.  A  fair  distribution  would  be  two-thirds 
proportional  to  consumer  and  one-third  proportional 
to  all  other  distributed  expenses. 

Dividends  and  Profits. — This  distribution  should 
be  made  to  meet  the  requirements  of  the  case.  It 
may  be  possible  to  secure  the  same  profit  from  all 
systems. 

Management. — Distribute  to  the  different  systems 
proportional  to  the  total  of  all  other  expenses. 

Having  ascertained  the  proper- cost  that  should  be 
charged  to  the  different  systems  of  a  composite 
plant,  it  will  next  be  necessary  to  distribute  the  ex- 
penses of  any  particular  system  to  those  heads  which 
are  supposed  to  be  the  cause  of  such  expense.  I 
am  prepared  to  say  that  there  are  at  least  six  of 
these  cost  factors,  and  that  the  expenses  which  are 
a  function  of  any  one  of  the  factors  will  vary  with 
the  magnitude  of  that  factor.  The  six  factors  are 
maximum  demand  (at  switchboard),  transmission 
losses,  consumers,  meter  output,  meters  and  arc 
lamps. 

I  will  use  the  alternating  system  as  an  example 
for  distributing  expenses  to  the  proper  cost  factors. 

A  convenient  form  for  the  distribution  is  desig- 
nated Form  IV. 

Form  IV. 


A 

Q 

0 

*' 

m 

No. 

Expense  Account. 

d 

M 

w 

"n  in" 

0  « 

B 

s 

|a 

a  ^ 

25 

0 

It 

1 

3 

a 
0 

0 

S 

p. 
S 

c 
< 

I 

2 

13 

if3 

Dividends  and  profits. . . 

Fixed  charges. 


1041  Legal  expense I  ii  l 

losJInjuries  and  damages..  ..I  ii  I 


Contingent  expenses. 


Management 

Salaries 

Rents 

Telegraph  and  telephone 

Postage  and  revenue 

Advertising 

Stationery  and  printing.. 
Miscellaneous  office   ex- 
pense  

General  expenses , 


Cost  of  administration. 


"5 
lie 
117 
118 
119 
120 
121 

122 
123 
12* 
125 

126 
127 
128 
129 
130 
131 
132 


Supt.  power  station 

Engineers 

Oilers  and  cleaners 

Fuel 

Firemen 

Coal  and  ash  handlers  .. 

Boiler  cleaners 

Oil  and  waste 

Boiler  compound 

Water 

Building  repairs 

Mechanical-draft  repairs 

Breeching  repairs 

Boiler  repairs 

Pump  repairs 

Tank  and  heater  repairs 

Piping  repairs 

Engine  repairs 

Condenser  repairs 

Belting  repairs 

Shafting  and  pulley  re- 
pairs   

Dynamo  repairs 

Station-wiring  repairs... 

Switchboard  repairs  — 

Tool  and  tool-mach.  re- 
pairs  

Misc.  station  expense... 

Renewal  mfg.  plant. 


Cost  of  manufacture. 


Supt.  distribution 

Lamp  trimmers  

Inst,  and  changing 

Gratuitous  services 

Carbons 

Circuit  repairs 

Converter  repairs 

Servic£-!ine  repairs 

Meter  repairs 

Arc-lamp  repairs 

Arc-lamp  globes 

Tool  and  insl.  repairs.. 

Reading  meters 

Collectors 

156, Misc.  distrb.  expenses.. 
157I Renewal  distrb.  plant.. . 


149 
150 

151 
152 
153 

154 
155 


Cost  of  distribution. 


Fixed  charges 

Contingent  expense 

Cost  of  administration. 

Cost  of  manufacture 

Cost  of  distribution 


Total  expenses. 

Taxes,  Interest,  Renewals  of  Manufacturing  and 
Distribution  Plant.— Distribute  to  different  cost  fac- 
tors in  the  proportion  that  the  various  property  ac- 
counts are  assigned.  With  exception  of  service 
line,  furniture  and  fixtures,  meters,  arc  lamps  and 
cash,  all  property  accounts  are  assignable  to^  maxi- 
mum demand.  Meter  and  arc  lamps  are  assignable 
to  the  various  factors  in  the  proportion  that  all  other 
distributed  accounts  are  assigned.  Form  V.  is  suit- 
able for  this   distribution. 


Form  V. 

Property  Accounts. 

d 
.2 
a 

f5 

Is 

g 

1  . 
a  S 
Is 

0 

Hi  3 

go. 

I 

a 
0 
U 

S 

a 

All  accls.  except  following. 

M.  p. 
Con. 
Meters. 
A,  L. 
Consu'r 

_ 

_ 

Arc  lamps 

%  furniture  and  fixtures 

Totals. 

}i  furniture  and  fixtures.... 
Cash 

Total  property  account. 

Insurance. — Fire,  windstorm  and  boiler  insurance 
are  assignable  to  the  various  factors  in  the  propor- 
tion that  the  items  insurable  are  assigned.  Public 
liability  and  fidelity  insurance  are  assignable  to 
maximum  demand ;  employers'  liability  in  the  pro- 
portion that  the  item  of  labor  and  salary  vouchers 
are    assignable. 

Engineers,  Oilers  and  Cleaners,  Building  Repairs, 
Circuit  Repairs,  Converter  Repairs  and  Collectors. — 
These  accounts  are  assigned  to  maximum  demands. 

With  the  exception  of  superintendence  of  power 
station,  engineers,  oilers  and  cleaners,  building  re- 
pairs and  renewal  of  manufacturing  plant,  all  ac- 
counts included  in  the  cost  of  manufacture  are 
distributed  between  transmission  losses  and  meter 
output  in  the  ratio  that  these  factors  bear  to  each 
other. 

Superintendence  of  Power  Station. — Assigned  to 
cost  factors  as  all  other  items  of  the  cost  of  man- 
ufacture  are  distributed. 

Lamp  Trimmers,  Arc-lamp  Repairs,  Arc-lamp 
Globes. — Assign  to  arc-lamp  factor. 

Carbons. — Assign  to  meter  output. 

Installing  and  Changing  Meters,  Meter  Repairs. 
Reading  Meters. — Assign  to  meter  factor. 

Gratuitous  Services  and  Service-line  Repairs  and 
Miscellaneous  Distribution  Expense. — Assign  to 
consumer    factor. 

Superintendence  of  Distribution  and  Tool  and 
Instrument  Repairs. — Distribute  to  the  various  cost 
factors  as  all  other  expenses  of  distribution  are  as- 
signed. 

Legal  expenses  and  injuries  and  damages  are  as- 
signable in  the  manner  the  liability  insurance  was 
assigned. 

With  the  exception  of  management,  all  expenses 
of  the  cost  of  administration  are  distributable,  two- 
thirds  to  the  different  cost  factors  in  the  proportion 
to  consumers'  factor  and  one-third  as  all  other  dis- 
tributed  expenses  are  assigned. 

Management.  Dividends  and  Profit. — These  ac- 
counts should  be  distributed  to  the  various  cost  fac- 
tors in  the  proportion  that  all  other  expenses  are 
distributed. 

This  completes  the  distribution.  Facts  regarding 
service  connections,  maximum  demand,  transmission 
losses  and  meter  output  must  be  used  In  connection 
with  the  totals  of  the  distributions  already  affected, 
and  I  have  assembled  them  In  what  I  will  call  Form 
VI. 

Form  VI. 


Consumers. 

Installations  Connected. 

3 
G 

3 

C 

.2 

a 
0 

i . 

^  0 

System. 

5 

S 
2 

13 

a 

«g-a 

S03 

g-o-a 

3D-, 

3 

£* 
3 
0 

S 
© 

C.  light 
C.  light 
Power 

50  W  lamps 
M.  A.  500  W. 
750  W.  to  HP. 

1 

Total 

S.  arc. 

Com'l 

City 

Total 

S.  arc  450  W. 
S.  arc  450  W. 

Power 

Power 

750  W.  to  HP. 

^ 

Entire 

Plant 

3 

For  the  purpose  of  assembling  all  data  obtained.  I 
have  added  another  form,  VII.  It  shows  the  entire 
cost  belonging  to  each  factor,  as  well  as  the  cost 
per  kilowatt  capacity,  cost  of  each  meter  and  arc 
lamp  installed,  and  of  each  kilowatt  sold  at  the 
meter. 

Form  VII. 


a 
0" 

Total 
Cost. 

Cost  Per 
Unit. 

Cost  Factors. 

a 
< 

2 

a 

"a 

1 

Maximum  K.  W.  demand 

["Carbons 

Meter  output  -!  All  other  costs. 

[Total 

Totals. 
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From  the  above  form  it  is  an  easy  matter  to  de- 
termine the  cost  of  supplying  any  consumer  or  class 
of  consumers  with  any  amount  of  current  under 
any  conditions. 

One  cost  factor  may  need  explanation :  The  di- 
vision of  the  total  cost  under  maximum-dernand 
factor  is  maximum  kilowatt  demand  at  the  switch- 
board at  the  time  in  the  year  of  the  heaviest  load. 
In  estimating  the  cost  of  a  light  consumer  with  a 
given  installation,  the  multiplier  of  the  maximum- 
demand  factor  will  he  the  estimated  maximum  de- 
mand of  the  consumer's  installation.  Care  should 
be  taken  that  the  consumer  installation  is  not  rated 
too  low,  so  that  a  factor  of  safety  may  be  intro- 
duced in  calculating  the  cost. 
Conclusion. 

The  above  method  of  figuring  cost  is  based  upon 
the  theory  that  the  particular  condition  or  set  of 
conditions  set  forth  have  been  the  cause  of  creating 
the  expense  or  expenses  to  which  they  have  been 
referred.  In  other  words,  the  relation  is  that  of  a 
variable  and  its  functions.  As  a  test  of  the  correct- 
ness of  the  theorj'  it  will  only  be  necessary  to  keep 
a  record  of  the  variables  for  a  series  of  years.  Tf 
that  were  done,  very  valuable  information  would 
be  ascertained. 

If  the  elements  of  cost  in  this  analysis  have  been 
properly  determined,  one  very  important  conclusion 
can  be  drawn.  The  conclusion  is  this :  Five  _  of 
the  six  cost  factors  are  practically  fixed  quantities, 
while  only  meter  output  is  a  variable,  to  any  great 
extent.  That  being  the  case,  there  is  a  point  in  con- 
sumption below  which  the  consumer  cannot  go  and 
yield  the  company  a  profit  by  paying  a_  uniform 
price  for  current  consumed :  there  is  a  point  where 
at  that  rate  he  yields  a  fair  profit  and  there  is  a 
point  in  consumption  where  he  will  yield  the  com- 
pany an  excessive  profit  if  the  uniform  rate  is 
charged. 

An  equable  and  adequate  system  of  rates  must  be 
one  that  will  avoid  the  elements  of  loss  and  exces- 
sive profit  and  yet  return  a  fair  remuneration  fof 
service. 

One  important  feature  of  the  cost  of  supplying 
electricity  that  should  not  be  overlooked  is  this : 
\t  differs  radically  from  ordinary  merchandising. 
The  elements  of  cost  are  reversed.  The  cost  of 
conducting  a  mercantile  establishment  is  small  in 
proportion  to  the  cost  of  the  goods  sold.  The  cost 
of  maintaining  an  electric-light  plant  is  considerably 
greater  than  the  cost  of  the  product  which  it  sells. 
.A  sale  of  merchandise  at  a  loss  can  be  overcome 
by  another  sale  at  a  profit.  Current  furnished  at  a 
loss  remains  at  a  loss  until  rates,  are  adjusted. 
The  merchant  sells  to  any  buyer;  the  electric  com- 
pany is  obliged  to  sell  only  to  those  persons  for 
whom  a  ratable  portion  of  its  station  is  reserved  and 
its    service    maintained. 

The  idea  of  rental  is  involved :  but  it  is  scarcely 
recognized  by  the  public,  and.  T  fear,  by  the  oper- 
ators of  plants  themselves.  The  harm  of  the  mis- 
apprehension that  the  sale  of  electricity  should  con- 
form to  the  principles  of  general  merchandising  is 
very   far-reaching. 

It  should  be  one  of  the  aims  of  this  association 
to  determine  what  are  the  real  factors  underlying 
the  cost  of  supplying  electricity  and  to  adopt  a  uni- 
form method  of  accounting  and  reckoning  cost  of 
service,  to  the  end  that  much  of  the  prejudice  and 
misconceptions  that  exist  in  the  public  mind  may 
be  dispelled  and  the  demand  for  electrical  service  be 
increased. 


Duluth  Automatic  Stoker. 

The  Duluth  automatic  boiler  stoker,  illustrated 
herewith,  is  said  to  effect  smokeless  combustion  and 
to  save  15  per  cent,  over  hand  firing.  It  consists 
of  a  set  of  grate  bars  laid  crosswise  in  the  furnace, 
parallel  to  each  other,  and  carried  from  front  to  back 
of  the  furnace  over  a  number  of  fairleaders  by  two 
endless  chains,  one  on  each  side  of  the  furnace.  At 
the  back  of  the  furnace  the  chains  and  bars  pass  over 
sheaves  which  are  provided  with  roller  bearings  and 
thence  back  over  fairleaders  to  the  front  of  the 
furnace  again,  where  the  chains  pass  over  sprockets 
from  which   they  receive  their  motion. 

The  bars  each  have  two  wrought-iron  lugs  on  the 
lower  edge  which  hook  into  the  chains,  alternate 
bars  hooking  in  from  opposite  sides.  The  upper 
faces  of  the  bars  are  toothed  and  lock  into  each 
other,  leaving  sufficient  opening  to  form  air  spaces 
for  burning  the  coal.  A  bar  can  only  be  removed 
and  replaced  when  it  is  passing  over  the  sprockets 
while  in  front  of  the  furnace,  for  at  no  other  time 
are  the  teeth  entirely  disconnected   from  each  other. 

The  sprockets  at  the  front  of  the  furnace,  which 
give  motion  to  the  chains  and  bars,  are  operated 
either  by  worm  gearing,  driven  by  a  small  steam 
engine  placed  above  the  box  containing  the  gearing, 
or  hv  a  single  worm  and  worm  wheel,  operated  by 
ratchet  and  eccentric  motion,  the  eccentrics  being 
placed  on  the  line  shaft  above  the  stokers  and  the  line 
shaft  driven  by  a  small  steam  engine  placed  at  a 
convenient  point  in  the  boiler  room.  From  four  to 
six  stokers  may  be  driven  by  any  one  section  of  the 
line  shaft  and  Its  engine. 

At  the  front  of  the  furnace  and  extending  the 
whole  width  of  the  stoker  is  the  hopper  into  which 
the  coal  is  shoveled.  On  the  stoker  front  is  an 
adjustable  distributing  and  regulating  plate  which 
extends  across  the  grate  and  is  carried  above  it  to 
whatever  thickness  It  is  desired  to  carry  the  fire. 

It  is  asserted  that  with  this  stoker  any  coal  drop- 
ping through   the  grates   is  caught  by  a   shoe  plate 


and  carried  along  with  the  grate  bars  on  their  re- 
turn journey  to  the  front  of  the  boiler  and,  falling 
on  the  firehold  floor  under  the  hopper,  can  be 
shoveled  into  the  latter  from  time  to  time  as  it 
accumulates. 

At  the  front  of  the  furnace  and  about  one  Inch 
away  from  the  plate  which  forms  the  front  of  the 
stoker  is  a  nine-inch  arch,  which  serves  the  purpose 
of  protecting  the  front  from  the  fire.  From  this 
arch,  and  extending  back  about  one-third  length  of 
ihe  furnace,  is  the  center  or  coking  arch.  The 
ashes  and   clinkers   are   dumped  at  the  back,  end  of 


cut  (Fig.  i)  shows  the  important  features  of  the 
socket.  The  socket  is  approved  for  250  volts,  which 
is  also  true  of  the  firm's  other  styles,  namely,  the 
pendant,  fixture  and  regular  wall  types. 

This  enterprising  concern  has  made  remarkable 
progress  since  it  started  the  manufacture  of  porcelain 
goods,  less  than  12  years  ago.  Its  policy  has  always 
been  to  put  nothing  on  the  market  but  what  was 
strictly  high  grade  in  every  particular  and  in  ac- 
cordance  with  the   rules   of  the  fire  underwriters. 

"P.  &  S.  porcelain,"  wliich  is  of  a  superior  qual- 
ity. Is  used  throughout  the  United  States  and  Canada, 
and  large  stocks  of  the  finished  goods  are  carried  at 
all  of  the  branch  offices,  which  are  located  in  New 
York,  Chicago,  Boston,  Cincinnati  and  San  Francisco. 
The  main  office  and  works  of  the  firm  are  located  in 


Fig.  I.     Wall  Socket. 


Fig.  2.     Plug  Cut-out. 
PASS   &   SEYMOUR    PORCELAIN    SPECIALTIES. 


the  Stoker.  The  stationary  type  of  the  Duluth 
stoker  is  mounted  on  wheels  and  can  be  run  out 
from  under  the  boiler  furnace  upon  a  track,  for  the 
purpose  of  inspection  or  repairs.  The  Igniting 
arches  with  their  hot-draft  arrangements — as  fur- 
nished with  this  device — form  an  important  acces- 
sory to  the  stoker. 

The  manufacturer  of  the  stoker,  the  Duluth 
Stoker  Company  of  Duluth,  Minn.,  states  that  the 
device  will  work  satisfactorily  and  will  burn  any 
grade  of  coal   from  run-of-mine  to  screenings. 


Solvay,  N.  Y.,  where  the  company  is  occupying  a 
large  factory  erected  about  two  years  ago.  The  sec- 
retary and  general  manager,  B.  E.  Salisbury,  is  at 
present  In  San  Francisco,  looking  after  the  firm's 
interests. 

The   Cincinnati   office   of   the   firm    has   been   re- 
moved   from   405    Union    Trust    Building   to   more 


Pass  &  Seymour  Porcelain  Specialties. 

In  the  accompanying  illustrations  are  shown  a  few 
of  the  porcelain  specialties  manufactured  by  Pass  & 
Seymour  of  Solvay,  N.  Y.  The  single-pole  snap 
switch  (Fig.  3)  which  they  have  recently  put  on  the 
market  is  said  to  be  one  of  the  most  complete  switches 
of  Its  kind  yet  manufactured.  It  has  a  handsome 
appearance,  and  while  it  Is  simple  in  construction.  It 
has  ample  carrying  capacity  and  a  quick  make  and 
l^reak.  The  contacts  are  firm  and  the  action  positive. 
'1  lie  l>ase  Is  made  of  the  well-known  "P.  &  S.  porce- 
lain" of  the  required  height,  and  the  cap  is  heavily 
lined  with  fiber.  The  switch  is  highly  finished  and 
the  design  is  neat,  presenting  a  pleasing  appearance. 


FIG.  3.       PASS  &  SEYMOUR  SINGLE-POLE  SNAP  SWITCH. 

suitable  and  commodious  quarters  at  234  West 
Fourth  Street,  where  a  full  line  and  complete  stock 
of  P.  &  S.  specialties  are  carried.  A  cordial  in- 
vitation is  extended  by  Pass  &  Seymour  to  those 
attending  the  National  Electric  Light  Association's 
convention  to  be  held   at  the  Grand  Hotel  on  May 


DULUTH    AUTOMATIC   STOKER, 


The  test  of  a  switch  showed  it  to  be  unusually  long- 
lived,  as  it  made  over  50,000  makes  and  breaks  with 
15  amperes  at  220  volts,  and  was  in  good  condition 
when  the  test  was  discontinued.  The  switch  at  the 
present  time  is  only  made  in  the  single-pole  pattern, 
but  it  is  expected  that  a  double-pole  will  be  brought 
out  shortly. 

Plug  cut-outs  (Fig.  2)  of  the  Edison  style  are 
another  new  departure  of  this  firm.  Not  only  has 
great  care  been  taken  to  make  these  cut-outs  cor- 
rect, mechanically  and  electrically,  but  a  successful 
effort  has  been  made  to  combine  with  these  necessary 
qualifications  a  pleasing  appearance.  They  are  made 
to  carry  30  amperes,  or  less,   on   a   i2S-volt  circuit. 

A  new  wall  socket  for  concealed  work  has  proven 
itself  to  be  a  very  useful  article.     The  accompanying 


20th,  2ist  and  22d,  to  visit  them  in  their  new  quarters, 
and  any  desiring  to  make  their  office  their  head- 
quarters during  the  convention  are  cordially  invited 
lo  do  so. 


Tlie  Milwaukee  Electric  Railway  and  Light  Com- 
pany has  purchased  a  strip  of  land  containing  about 
four  acres.  In  North  Greenfield,  Wis.,  where  the 
company  will  construct  a  sub-station,  which  will 
contain  a  rotary  converter,  from  which  power 
will  be  supplied  to  the  Milwaukee  and  Waukesha 
electric  line  and  the  line  to  be  built  from  Wauwa- 
tosa  south,  by  way  of  North  Greenfield,  and  thence 
on  a  line  with  the  Janesvllle  plank  road  to  Hale's 
Corners.  A  car  house  will  also  be  constructed  on 
the   tract, 
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Scheeffer    Wattmeter    for    Alternating 
and  Direct  Currents. 

Mr.  Scheeffer  is  said  to  have  been  the  first  to 
put  on  the  market  in  the  United  States  the  induction 
wattmeter  for  alternating  currents.  This  meter,  after 
its  introduction  to  the  trade,  notwithstanding  faults 
found  in  its  first  form,  proved  highly  successful, 
and  since  its  first  introduction  to  the  central  stations 
of  the  United  States  he  has  brought  the  induction 
wattmeter  to  a  high  state  of  efficiency. 

Mr.  Scheetfer  has  now  given  his  attention  to  a 
meter  that  may  be  used  on  direct  as  well  as  alter- 
nating currents.  Although  there  exists  objections  to 
meters  with  commutators,  still  they  are,  with  reason- 
able care,  capable  of  high  accuracy  and  possess  the 
advantage    that   they   may   be    used   indifferently    on 
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readily  replaced.  The  brushes  are  two  straight, 
highly  elastic  strips  of  phosphor-bronze,  and  can  be 
slipped  aside  very  quickly  to  inspect  or  clean  and 
repolish  them.  The  commutator  and  brushes  are  in 
plain    sight,    for    ready    inspection. 

The  damping  magnet  is  slipped  on  guide  pieces,  so 
that  they  can  be  readily  taken  out  or  replaced  at 
any  time  without  disturbing  the  meter.  In  calibrat- 
ing the  meter  it  is  not  necessary  to  disturb  or  move 
the  damping  magnet,  simply  using  the  brass  handle 
on  the  left  side  of  the  meter,  which  moves  a  piece  of 
iron  by  means  of  which  the  speed  of  the  meter 
at  full  load  is  readily  adjusted. 

The  resistance  is  placed  in  the  back  of  the  meter 
and  consists  of  a  disk  of  wire,  wound  non-inductively. 
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Frenchmen  Inspect  United  States  Trac- 
tion Conditions. 

Mr.  Bienvenu,  head  of  the  Paris  (France)  de- 
partment of  bridges  and  ways,  Mr.  Roussel,  mu- 
nicipal counsellor  of  Paris  and  member  of  the  Gen- 
eral Council  of  the  Seine,  and  Mr.  Locherer,  assist- 
ant engineer  of  Paris,  have  been  in  this  country 
more  than  two  weeks,  inspecting  the  various  traction 
lines  and  traffic  facilities  of  the  large  cities.  After 
spending  some  time  in  inspecting  the  street-railway 
situation  in  New  York,  the  gentlemen  spent  several 
days  in  Boston,  afterward  visiting  Chicago  and  St. 
Louis.  The  Illinois  Telephone  Company's  tunnel 
was  of  special  interest  to  the  visitors. 


Cleveland   Three-cent   Fare   Ordinance 
Declared  Legal. 

Judge  Strimple  of  the  Common  Pleas  Court  in 
Cleveland,  Ohio,  has  handed  down  a  decision  in 
favor  of  the  city  of  Cleveland  in  the  three-cent-fare 
street-railway  injunction  case.  The  court  dissolved 
the  temporary   injunction   restraining   the   construc- 


Fig.  I.     Meter  Enclosed. 


Fig.  2.     Meter  witti  Case  Removed. 
SCHEEFFER   WATTMETER   FOR   ALTERNATING   AND    DIRECT   CURRENTS. 


Fig.  3. 


^eter  with  Resistance  Out. 


direct  as  well  as  alternating  current,  and  are  un- 
affected by  alternating  or  lag  in  current.  Mr. 
Scheeffer's  object  in  the  improvement  in  the  form 
shown  in  the  accompanying  illustrations  is  to  elimi- 
nate or  reduce  to  a  minimum  the  faults  to  which 
heretofore  objections  were  brought  in  motor-meters 
with    commutators. 

The  meter,  illustrated  in  Figs,  i  and  2,  is  made 
somewhat  different  than  has  been  customary  in  this 
class  of  meters.     The  improvements  are : 

First — To  eliminate  dust  and  dirt  by  using  a  cast 
case,  a  sheet-metal  case  not  being  considered  rigid 
enough  to  admit  of  a  sure  and  tight  fit.     The  case 


placed  on  a  plate,  which  is  screwed  on  the  back  of 
the  meter,  if  the  resistance  is  to  be  inspected,  re- 
paired or  replaced,  all  that  is  necessary  is  to  unscrew 
the  back  plate  and  take  it  out,  as  shown  in  Fig.  3. 
These  resistances  are  made  in  disks  for  units  of 
100  volts  each. 

In  the  disk  form  of  armature  shown  with  three 
ecus  (tig.  4)  Mr.  Scheeffer  claims  about  double 
the  efficiency  of  the  regular  drum  armature.  At  100 
volts  the  armature  current  in  the  shunt  is  only  2^ 
watts.  The  drop  through  the  series  coil  is  said  to 
be   very  low  and  the  whole  meter  very  efficient. 

The  meter  is  direct-reading,  no  constant  being  em- 
ployed. The  instrument  is  provided  with  the  Scheef- 
fer improved  ball-bearing,  which  has  proven  in 
practice  a  very  efficient  bearing  and  much  superior 
to  a  solid  point,  it  being  easily  replaced  with  ball  or 
jewel,  and  the  wear  such  as  to  be  practical  in  dura- 
tion, because  of  the  superior  wearing  qualities  of  a 
ball  to  that  of  a  solid  point. 

The    meter    is    handsomely    finished    in    lacquered 
brass ;  the  cases  are  enameled,  and  the  meter  presents 
a  very  pleasing  appearance.     The  size  is  the  same  as 
the  regular  induction   meter  made  by  the  Diamond 
Meter   Company,   with   the   advantage  of  much 
lighter   weight.     Mr.    Scheeffer  thinks  this  me- 
ter will  readily  take  the  place  of  the  induction 
meter  in    every   w^ay  and  possesses   the  advan- 
tage of  a  direct-current  meter. 


tion  of  the  new  line  through  Rhodes  Avenue,  and 
also  dismissed  the  petition  of  William  Raynolds, 
which  claimed  that  the  franchise  granted  by  the 
city  was  illegal.  Judge  Strimple  said  that  the  fran- 
chise was  entirely  valid  and  that  the  consent  of 
property  owners  had  been  secured  in  a  leg:al  man- 
ner.    Notice  of  appeal  was  filed  by  the  plaintiffs. 


Electric  Railways  in  Switzerland. 

Henry  H.  Morgan,  United  States  consul  at  Aarau, 
Switzerland,  writes,  under  date  of  April  3d,  that  the 
old-fashioned  diligence  which  up  to  the  present  has 
been  a  means  of  transportation  in  Switzerland,  is 
being  rapidly  superseded  by  electric  railways.  Until 
the  opening  of  the  line  connecting  Aarau  with 
Schoftland,  which  has  been  described  in  a  previous 
issue  of  the  Western  Electrician,  the  time  consumed 
in  making  the  journey  (by  diligence)  was  one  hour 
and  10  minutes.  Now,  including  several  stops,  the 
time  occupied  is  40  minutes.  A  company  is  seeking 
a  concession  for  a  line  from  Aarau  to  Menziken,  on 
the  border  of  the  canton  of  Lucerne,  and  this  will 
be  joined  by  a  line  running  from  the  city  of  Sursee 


FIG.     4.      SCHEEFFER  WATTMETER  WITH  ARMATURE 
OUT. 

is  made  of  cast  aluminum,  and  fits  down  tight  over 
a  rubber  gasket,  being  forced  to  a  tight  fit  at  the 
joints  with  screws,  and  making  an  air-tight  joint. 
All  other  parts  of  the  meter  are  air-tight. 

Second — Improvement  in  armature.  The  armature 
consists  of  a  mica  disk,  on  which  are  mounted  three 
machine-wound  coils.  These  coils  are  of  fine  wire 
and  are  very  light,  and,  being  machine-made,  admit 
of  using  a  very  fine  wire  with  ease  and  safety.  The 
commutator  is  one-eighth-inch  diameter,  and  has 
three  sections,  and  the  friction  is  very  slight  from 
the  brushes,  which  press  very  lightly.  By  using  the 
form  of  damping  magnet  shown,  a  large  and  very 
powerful  magnet  is  the  result,  and  high  damping  re- 
sults with  a  light  aluminum  disk.  The  whole  arma- 
ture, including  shaft,  commutator  and  damping  disk, 
is  very  light,  not  being  heavier  than  those  used  in 
induction  meters  and  giving  a  highly  sensitive  arma- 
ture. The  armature  can  be  taken  out  at  any  time,  if 
necessary,  to  repair  or  inspect,  by  simply  taking 
off  the  movement  and   damping  magnet,   and  is   as 


Mietz  Kerosene  Engine. 

The    successful     operation     of     the    kerosene    , 
engine  in  isolated  electric-lighting  plants  opens 
a  large  and  particularly  useful  field  for  it.     Its 
ease   of  management,   economy   and   safety    are 
said  to   recommend   it   as  a  very  desirable  en- 
gine in  many  places  where  the  use  of  the  steam 
engine   might   be   out   of   question.     The    Mietz 
&   Weiss   kerosene  engine   is   of   the   two-cycle, 
compression    type,    receiving    a    power    impulse 
every   revolution,   and  is  provided  with  a   sen- 
sitive governor  that  enables  it  to  maintain  the 
steady    speed    required    for    belted    or    direct- 
coupled   generators.     A    small    pump,    operated    and 
controlled    by    the    governor,     injects    the     precise 
amount    of    kerosene    (ordinary    lamp    oil)    directly 
into    the    motor    cylinder,    where    it    vaporizes    and 
mixes   with   air   for   combustion. 

The  engine,  as  well  as  the  generator,  is  complete 
in  itself  running  in  its  own  bearings,  and  the  strain 
and  friction  due  to  rigid  couplings  are  therefore  en- 
tirely avoided.  The  flange  prevents  oil  from  getting 
inside,  at  the  same  time  making  a  smooth,  unfinished 
surface  of  neat  appearance  and  allowing  the  gen- 
erator and  engine  shaft  to  play  endwise.  The  ad- 
vantage of  such  a  machine  for  current-generating 
purposes  throughout  the  country  districts  is  consid- 
erable. These  engines  are  made  by  A.  Mietz,  128- 
138  Mott  Street,  New  York  city,  in  sizes  from  one 
to  60  horsepower^ 

It  is  rumored  that  the  tracks  which  th?  Michigan 
Central  Railroad  Company  is  laying  between  Jack- 
son and  Marshall,  Mich.,  will  be  utilized  as  an  elec- 
tric-railway line. 


MIETZ   KEROSENE   ENGINE   AND   GENERATOR. 

northward,  thus  making  an  electric-railway  connec- 
tion for  a  distance  of  about  30  miles.  Another  line 
is  projected  to  run  from  Aarau  to  Frick,  which  will 
place  Aarau  in  direct  communication  with  Laufen- 
burg,  Sackingen,  and  other  towns  in  the  Rhine  Val- 
ley. The  length  of  this  line  will  be  also  about  30 
miles.  The  power  to  be  used  by  these  different 
roads  will  be  derived  from  the  waterfalls  of  the 
country. 


Dusseldorf  Industrial    Exposition. 

Additional  facts  concerning  the  Industrial  Expo- 
sition at  Dusseldorf,  previous  mention  of  which  has 
been  made  in  the  Western  Electrician,  are  at  hand. 
Electricity  is  used  for  operating  all  the  machinery 
on  the  grounds,  for  supplying  1,000  arc  lights  and 
40,000  incandescent  lamps  and  for  supplying  power 
to  a  railroad  which  makes  the  circuit  of  the  expo- 
sition grounds.  During  the  progress  of  the  exhibi- 
tion a  number  of  industrial  congresses  will  be  held, 
and  ^mong  the  most  important  of  these  will  be  the 
congress  of  German  electrical  engineers. 
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New  York  Notes. 

New  Vork,  ilay  lo. — Considerable  curiosity  has 
been  aroused  by  the  actions  of  the  irenton  and  New 
Brunswick  iN.  J.;  Railway  Company  in  regard  to 
the  preparations  it  is  making  for  mstalhng  a  railway 
system.  When  the  company  was  incorporated  at 
'Irenton,  N.  J.,  last  December,  it  seems  that  the  im- 
pression was  that  it  was  an  electric-railway  com- 
pany, but  the  manner  m  which  it  has  commenced 
operation  makes  it  seem  not  unlikely  that  one  of  the 
big  steam  roads  which  has  no  seaboard  terminal  is 
seeking  a  terminus  in  New  York  city  or  on  the 
New  Jersey  shore  of  New  Vork  Bay.  i'he  right-of- 
way  which  has  been  secured  by  the  company's  agents 
IS  too  feet  wide  and  in  its  entire  length  touches  but 
one  small  village.  It  is  customary  for  electric  rail- 
ways to  go  out  of  their  way  to  connect  with  towns. 

Experiments  are  making  at  the  Flower  Hospital 
with  the  violet  rays  of  the  spectrum  of  the  electric 
arc,  which  are  supposed  to  be  germicidal.  The  ap- 
paratus used  is  called  the  actinolite,  and  the  light 
IS  said  to  be  of  3,000  candlepower. 

Mayor  Low  has  signed  the  "car  ahead"  ordinance, 
which  gained  its  name  from  the  practice  of  street- 
car conductors  telling  passengers  to  take  the  "car 
ahead"  when  the  cars  which  bore  signs  indicating  that 
they  went  to  certain  streets  stopped  several  blocks 
from  their  supposed  destinations.  The  ordinance 
provides  a  penalty  of  $100,  to  be  collected  by  a  suit 
started  by  the  city  of  New  Vork,  for  every  car  which 
does  not  display  signs  showing  its  proper  destina- 
tion. If  any  car  is  not  run  to  the  destination  shown 
by  the  signs  the  company  is  liable  to  the  full  pen- 
aUy,  and  any  passenger  can  start  litigation  by  mak- 
ing affidavits  to  Corporation-attorney  Arthur  Cosby. 

Ihe  New  Vork  and  North  Shore  railroad,  a  trolley 
line  operating  between  Flushing  and  Jamaica,  was 
sold  at  public  auction  in  the  Queens  County  court- 
iiouse,  \\  ednesday,  under  foreclosure  of  a  mortgage 
lield  by  the  New  York  Security  and  Trust  Company. 
The  road  was  bought  in  by  William  E.  Stewart, 
counsel  for  the  New  York  and  Queens  County  Rail- 
road Company,  who  made  the  purchase  for  E.  Clar- 
ence Miller  of  Philadelphia.  The  price  paid  was 
$100,000  over  and  above  all  liabilities. 

Acting  under  the  Kelsey  amendment  to  the  rapid- 
transit  law,  the  company  organized  by  August  Bel- 
mont, which  is  to  operate  the  underground  rapid- 
transit  railroad,  was  incorporated  at  Albany  on  Tues- 
day, under  the  name  of  the  Interborough  Rapid  Tran- 
sit Company  of  New  York  City.  Messrs.  William 
H.  Baldwin,  Jr.,  Charles  T.  Barney,  August  Bel- 
mont, Andrew  Freedman,  James  Jourdan,  John  B. 
McDonald,  Walter  G.  Oakman,  John  Pierce,  William 
A.  Read,  Cornelius  Vanderbilt  and  George  W. 
Y'oung  of  New  York  city,  E.  P.  Bryan  of  Yonkers 
and  Gardiner  M.  Lane  of  Boston  are  named  as  the 
directors.  The  capital  stock  of  the  company  is  $25,- 
000,000.  In  its  certificate  of  incorporation  the  com- 
pany receives  the  right  to  construct  and  operate  any 
other  railways  authorized  or  to  be  authorized  by 
the  Rapid  Transit  Commission.  This  company  now 
takes  over  the  contract  of  operating  the  rapid-tran- 
sit  railroad  when   the  tunnel   is   completed. 

Judge  Earl,  referee  in  the  matter  of  the  constitu- 
tionality of  the  New  York  state  franchise-tax  law, 
declares  the  law  constitutional  on  every  point.  In 
effect,  the  decision  declares  that  franchises  have  a 
property  value  and  must  be  taxed.  Although  the 
report  of  Judge  Earl  as  referee  is  of  interest  to 
the  various  companies  operating  under  franchises, 
still  it  is  not  a  judicial  decision,  and  no  alarm  is 
felt,  as  the  case  must  be  passed  upon  by  the  Ap- 
pellate Division  of  the  Supreme  Court  and  the  Court 
of  Appeals  and  will  undoubtedly  go  before  the 
Supreme  Court  of  the  United  States,  a  series  of 
procedures  which,  in  all,  will  consume  about  five 
years,  it  is   thought.  G. 


New  England  News. 


Boston,  May  9. — The  Massachusetts  Legislature 
has  refused  to  pass  bills  providing  for  the  licensing 
of  street  and  elevated-raihvay  companies,  the  fee  to 
be  one  and  one-half  per  cent,  of  the  annual  gross  re- 
ceipts, and  allowing  municipalities  to  build,  purchase, 
maintain,  use,  or  lease  conduits  for  electrical  con- 
ductors. 

The  Massachusetts  Legislature  has  passed  a  bill 
incorporating  the  New  England  Railway  Assurance 
Company,  which  proposes  to  insure  street-railway 
companies  against  loss  by  damages  on  account  of 
injury  to  or  death  of  persons  caused  by  such  com- 
panies. The  bill  provides  that  the  company  shall 
insure  no  corporation  whose  gross  earnings  e-xceed 
$500,000  during  the  year  ending  on  the  preceding 
September  30th.  The  Bay  State  Accident  Associa- 
tion, a  similar  organization,  has  also  been  incor- 
porated. 

The  Edison  Illuminating  Company  of  Boston  will 
hold  a  special  meeting  at  its  office  in  this  city,  at 
noon,  May  14th.  The  stockholders  will  vote  on  the 
propositions  to  increase  the  company's  capital  stock 
and  the  sale  or  lease  of  such  of  the  company's  real 
estate  as  is  not  needed  for  its  business.  The  pro- 
posed increase  amounts  to  16,500  shares. 

The  Connecticut  Railway  and  Lighting  Company 
has  bought  three  acres  of  land  at  Shelton.  Conn., 
and  will  build  a  large  power  plant,  car  barns  and 
repair  shops. 

The  Pratt  &  Whitney  Company  is  to  equip  its 
Hartford,  Conn.,  plant  with  electric  elevators  and 
electric  traveling  cranes. 
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1  he  E.  E.  Hilliard  Company  is  now  running  its 
Buckland  (.Conn.J  woolen  mills  entirely  by  electricity. 
Power  is  derived  from  the  Hockanum  River  and  is 
transmitted  to  the  mills  by  wire.  B. 


Columbus,  Ohio,  May  10.— It  is  announced  that 
the  greater  part  ot  the  stock  of  the  Cincinnati,  New- 
port and  Covington  Railway  Company  has  been  de- 
posited with  the  trustee  for  the  proposed  combina- 
tion with  the  Union  Light,  Heat  and  Power  Com- 
pany  which  was  organized  some  time  ago. 

Ihe  Findlay,  Kenton  and  Urbana  Electric  Railway 
Company  of  Findlay  has  been  organized  for  the 
purpose  of  building  and  operating  a  line  from  Find- 
lay to  Urbana,  a  distance  of  60  miles. 

The  interurban  Terminal  Company  of  Cincinnati 
has  elected  the  following-named  officers;  President, 
George  R.  Scrugham;  vice-president,  George  H. 
V\  orthington ;  treasurer,  John  M.  Kennedy;  secre- 
tary, Guy  VV.  Mallon.  Plans  for  the  new  station 
are  being  completed  and  bids  will  soon  be  received. 

A  report  comes  from  Youngstown  that  the  Pen- 
hale-Devitt  syndicate  is  negotiating  for  the  purchase 
of  all  the  properties  owned  by  the  Mahoning  Valley 
Electric  Railway  Company  from  Warren  to  New 
Castle,  and  that  if  it  succeeds  it  will  spend  more 
than  $1,000,000  in  rebuilding  the  tracks  and  pur- 
chasing new  equipment. 

A  bill  has  been  passed  by  the  Legislature  which 
makes  it  illegal  to  have  electric  lights  at  points 
where  railroads  cross  the  streets  of  cities  and  tovvns. 
T  his  means  a  loss  of  probably  a  million  dollars  per 
year  to  the  electric-lignt  companies  of  the  state. 

Staley  &  Eckman,  manufacturers  of  a  new  street- 
car fender,  have  opened  offices  in  CoUinwood,  a 
suburb  of  Cleveland. 

it  is  rumored  that  the  street-railway  companies 
of  Cleveland  will  make  a  proposition  to  the  city 
council  to  sell  seven  tickets  for  25  cents  and  give 
universal  transfers  in  consideration  of  the  extension 
of  all  their  franchises  for  25  years. 

The  Southern  Ohio  Traction  Company,  with  its 
new  possessions,  the  local  and  interurban  lines  about 
Hamilton,  will  soon  be  consolidated  with  the  Cin- 
cinnati and  Northwestern  Railroad  Company,  under 
the  name  of  the  Cincinnati,  Dayton  and  Toledo  Trac- 
tion Company,  with  a  capital  stock  of  $5,000,000, 
following  the  purchase  of  the  Cincinnati  and  North- 
ern railroad  by  the  Southern  Ohio  Company. 
The  officers  of  the  consolidated  companies,  ac- 
cording to  the  report,  are  to  be  the  following-named : 
President,  Will  Christy;  vice-president,  M.  J.  Man- 
delbaum;  second  vice-president,  Peter  Schwab;  sec- 
retary, H.  C.  Lang;  treasurer,  F.  T.  Pomeroy;  mana- 
ger, T.  J.  J.  Sloat.  The  offices  are  to  be  in  Ham- 
ilton. 

A  story  comes  from  Canton  to  the  eflfect  that 
Tucker,  Anthony  &  Co.  of  Boston,  who  own  the 
Canton  and  Akron  and  the  Canton-Massillon  lines, 
are  planning  for  a  through  electric-railway  line  from 
Cleveland  to  Cincinnati.  It  is  said  that  the  firm  has 
an  option  on  the  Northern  Ohio  Traction  property 
which  will  be  closed  in  a  short  time.  This  will  give 
a  line  from  Cleveland  to  Akron.  The  plan  is  to  run 
over  the  firm's  own  lines  from  there  to  Massillon, 
and  from  there  to  Navarre,  where  an  extension  has 
been  built.  A  line  is  being  graded  from  Navarre  to 
Canal  Dover  and  New  Philadelphia,  and  it  is  said 
that  it  will  be  extended  on  to  Coshocton  and  Newark. 
Here  it  will  connect  with  the  Appleyard  roads,  by 
which  cars  may  go  by  way  of  Columbus  and  Spring- 
field to  Dayton.  The  plan  is  not  made  public  from 
there  to  Cincinnati,  but  it  has  no  doubt  been  ar- 
ranged. It  is  said  this  firm  and  the  Appleyard  people 
are  very  closely  allied. 

The  Bellefontaine  and  Sidney  Railway  Company 
of  Bellefontaine  has  been  incorporated,  with  a  capi- 
tal stock  of  $10,000,  for  the  purpose  of  building  an 
electric  railroad  from  Bellefontaine  through  De 
Graff  and  Quincy  to  Sidney.  Warren  P.  Free- 
man, W.  S.  Defrees,  Robert  P.  Kennedy  and  others 
are   the   incorporators. 

The  Coalton  Light,  Power  and  Heating  Company 
of  Coalton  has  been  incorporated,  with  a  capital 
stock  of  $7,000,  by  W.  D.  Hoppel  and  others. 

The  Willard  Storag;e  Battery  Company,  incor- 
porated in  West  Virginia,  has  been  admitted  to  Ohio 
to  do  business.  The  capital  stock  is  $250,000  and 
the  office  will  be  in  Cleveland,  with  F.  A.  Willard 
as   Ohio  agent.  O.  M.  C. 

Information  from  Indiana. 

Indianapolis,  May  12. — Considerable  progress  was 
made  in  traction  enterprises  throughout  the  state 
during  the  week.  Ten  carloads  of  ties  and  rails 
arrived  at  Kokomo  for  the  Indianapolis  Northern 
Traction  Company,  and  work  on  the  line  has  been 
begun.  The  company  has  filed  a  bond  for  $3,000  to 
have  the  road  in  Kokomo  completed  by  September  3d. 

The  rumor  that  the  general  offices  of  the  Union 
Traction  Company  were  to  be  moved  from  Ander- 
son to  Indianapolis  is  denied,  although  the  Northern 
Traction  Company  will  establish  an  office  here,  and 
George  F.  McCuIloch  will  have  an  office  here  also. 
Mr.  McCulloch  is  now  in  Philadelphia  or  New  York 
on  business  relating  to  the  new  traction  lines  now 
being  constructed   from  Indianapolis  to  Logansport. 

Work  on  the  Indianapolis,  Lebanon  and  Frankfort 
Traction  Company's  line  was  begun  last  week,  and  a 
large  force  of  men  is  pushing  the  construction  rap- 
idly. The  right-of-way  between  Lebanon  and  the 
county  line  has  been  secured ;  the  most  of  the  land 
was  purchased,   but  a  few  landowners   donated  the 
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right-of-way.  The  work  of  securing  right-of-way 
through  Marion  County  to  Indianapolis  is  progress- 
ing satisfactorily. 

The  EvansviUe  and  Princeton  Traction  Company 
has  secured  an  extension  of  time  for  a  year  on  the 
franchise  granted  it  some  time  ago,  and  work  will 
begin  as  soon  as  material  can  be  procured. 
_  ihe  combined  interests  ba,ck  of  the  Wabash  River 
Traction  Company  and  the  Logansport  Street  Rail- 
way Company  have  incorporated  the  Wabash-Lo- 
gansport  Traction  Company,  with  a  capital  stock  of 
$100,000,  to  operate  in  and  between  Wabash,  Peru, 
Logansport,  Delphi,  Americus  and  Lafayette.  The 
Wabash  River  fraction  Company  purchased  the 
Logansport  Street  Railway  Company  of  George  J. 
Marott.  The  stockholders  in  the  newly  incorporated 
company  are  almost  entirely  New  Haven,  Conn., 
men,  only  three  shares  being  held  in  Indiana. 

The  People's  Light,  Heat  and  Power  Company  of 
EvansviUe  has  filed  articles  of  incorporation  with 
capital  stock  of  $25,000.  The  directors  are  W.  F. 
White,   C.  W.  Wetmore  and  others. 

C.  H.  Roberts  and  George  P.  Heilman  of  Evans- 
viUe are  said  to  be  promoting  a  company  which 
v.'iil  build  a  plant  for  the  use  of  electricity  as  a 
power  in  the  propulsion  of  farm  machinery  and  im- 
plements and  for  the  propagation  of  plants.  The 
cost  of  this  machinery  to  the  farmer  will  be  less 
than  the  cost  of  animal  power,  and  will  do  the  same 
amount  of  work,  and  when  not  in  use  it  will  cost 
nothing  except  for  taxes.  The  company  proposes 
to  make  headquarters  in  EvansviUe. 

Suits  for  damages  amounting  to  $80,000  have 
been  filed  against  the  Ft.  Wayne  and  Southwestern 
Traction  Company  by  residents  of  Fulton  Street, 
Ft.  Wayne.  The  above-named  company  operates 
between  Ft.  Wayne  and  Huntington,  and  it  is  ex- 
pected it  will  be  a  part  of  a  system  running  from 
Toledo  to  Logansport,  most  of  which  is  already  in 
operation.  It  was  recently  granted  a  franchise  into 
the  city  of  Ft.  Wayne,  part  of  which  is  over  Fulton 
Street.  The  suits  are  for  $10,000  each,  and  filed 
by  eight  property  owners,  who  allege  that  the  carry- 
ing of  freight  past  their  homes  will  damage  their 
property.  The  local  street-railway  company  is  sus- 
pected of  being  back  of  the  suits. 

The  contest  between  the  Wabash  River  and  the 
Logansport,  Rochester  and  Northern  Traction  Com- 
panies for  possession  of  Logansport  streets  is  prac- 
tically at  an  end.  The  Logansport,  Rochester  and 
Northern  Company  is  laying  rails  in  Fifth  and 
High  streets,  the  two  streets  that  have  been  in  con- 
tention, and  the  Wabash  River  Company's  men  are 
engaged  in  extending  a  line  in  Erie  Avenue.        F. 

Northwestern  Notations. 

Minneapolis,  May  10. — Gen.  Alex  Hughes  of  Bis- 
marck, N.  D.,  has  been  granted  a  franchise  for  an 
electric-light  plant  at  Jamestown,  N.  D.,  for  a  term 
of  25  years.  The  present  company,  now  in  opera- 
tion, has  tried  to  secure  a  franchise,  but  without 
success. 

The  Twin  City  Rapid  Transit  Company  has  filed 
its  answer  to  the  suit  of  the  Board  of  Water  Com- 
missioners of  the  city  of  St.  Paul,  demanding  dam- 
ages for  $500,000  for  injuries  to  the  city  water  pipes 
from  electrolysis.  The  company  holds  that  the  laws 
and  ordinances  by  which  it  uses  the  streets  of  the 
city  become  a  contract  between  the  city  and  the 
company.  It  is  further  asserted  that  the  courts  have 
held  when  a  street-railway  company  is  granted  per- 
mission to  operate  its  cars  by  electric  power  the  sin- 
gle trolley  system  is  meant.  It  is  denied  that  there 
are  other  practicable  means  of  returning  the  current 
to  the  power  house,  except  that  now  in  use,  which 
is  by  the  rails.  It  is  charged  that  if  the  courts  de- 
cide that  the  company  shall  provide  some  other 
means  of  returning  the  currents,  it  will  be  changing 
the  terms  of  the  contract  alleged  to  exist  between 
the  city  and  the  company. 

The  court  at  Wilmar,  Minn.,  has  appointed  a 
commission  to  manage  the  electric-light  and  water 
plant.  M.  D.  Manning,  L.  A.  Vik  and  William  Gil- 
ger  have  been  appointed  as  members  of  the  com- 
mission. 

Work  is  to  be  started  immediately  for  a  survey 
for  the  La  Crosse  and  Eastern  Electric  Railroad 
Company  from  La  Crosse  to  Viroqua,  Wis.  A 
large  power  station  will  be  erected  at  La  Crosse,  for 
which  plans  have  been  drawn. 

F.  J.  Piefner,  the  owner  of  the  electric-light  and 
water  plants  at  Greene,  Iowa,  has  had  plans  pre- 
pared for  a  new  power  station. 

The  municipal  electric  plant  at  Leon,  Iowa,  proves 
to  be  a  losing  venture  to  the  taxpayers,  and  they  de- 
sire to  sell  it. 

The  contract  has  been  let  at  Garner,  Iowa,  for  the 
erection  of  a  power  station  for  the  new  light,  heat- 
ing and  power  plant  for  the  Enterprise  Light  Com- 
pany.    The  building  costs  about  $4,000. 

Carney  &  Hammond  have  sold  the  electric-light 
plant  at  Grinnell.  Iowa,  to  Chicago  people,  who  will 
extend  the  business  and  will  institute  a  day  circuit. 

The  Highland  Canal  and  Power  Company  of  Du- 
luth  has  elected  officers  and  directors.  The  com- 
pany will  arrange  to  start  work  by  midsummer. 
The  first  work  will  be  the  construction  of  a  dam  on 
the  Cloquet  River,  where  it  forms  a  natural  reser- 
voir. A  hydraulic  powerhouse  at  the  foot  of 
Fifteenth  Avenue  West,  in  Duluth,  is  to  be 
erected  also  this  season.  It  is  estimated  that  it  will 
take  eight  months  for  the  reservoir  to  fill.  The  com- 
pany does  not  expect  to  supply  power  before  May  of 
1904.  The  Highland  Canal  and  Power  Company  is 
a  local   organization    behind    which   is    the   North- 
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western  Power  and  Transportation  Company  of  New 
Jersey.  R. 

On  the  Pacific  Slope. 

San  Francisco,  May  9. — The  Northern  California 
Light  and  Power  Company  of  Redding,  Cal.,  is  ex- 
tending its  hnes  south  nito  Tehama,  Butte  and 
Glenn  Counties,  and  Red  Bluff  is  the  first  town  along 
the  line  where  connections  have  been  made. 

The  new  power  plant  of  the  Everett  t^Wash.) 
Street  Railway  and  Electric  Company  has  begun 
furnishing  power  to  run  the  street  cars  permanently. 
Unly  two  generators,  however,  are  being  used  as  the 
connections  for  the  ligliting  system  have  not  yet  been 
completed. 

It  is  now  conceded  by  officials  of  the  company  that 
Senator  ^\'.  A.  Clark  of  Montana  has  not  yet  ac- 
quired any  interest  in  the  Los  Angeles  Traction 
Company,  and  it  is  beheved  that  his  entrance  into 
the  street  and  interurban  railway  business  of  Los 
Angeles  will  depend  upon  the  outcome  of  the  trac- 
tion company's  effort  to  secure  the  franchise  in  dis- 
pute bet  ween,  that  company  and  the  Pacific  Electric 
Railway  Company. 

The  electric  light  company  at  Athena.  Ore.,  will,  it 
is  understood,  e.xtend  its  lines  to  Weston,  Ore. 

The  City  Council  of  Walla  Walla,  Wash.,  has 
granted  a  franchise  to  the  Mill  Creek  Light  and 
Power  Company  to  furnish  the  city  with  lights. 

Now  that  the  controlling  interest  of  the  Baker 
City  (Ore.)  Gas  and  Electric  Companj-  has  been 
sold  to  J.  J.  Henr>'  of  Denver,  the  streets  of  the  city 
will  be  lighted,  a  day  circuit  for  power  will  be  in- 
stalled and  much  money  will  be  expended  in  im- 
proving the  property.  The  company  will  furnish  the 
city  30  arc  lamps  at  $7.50  a  month  on  a  year's  con- 
tract. Mr.  Henry  has  also  acquired  the  water  rights 
of  Eagle  Creek,  and  it  is  understood  that  the  new 
company  will  build  a  large  power  plant,  furnishing 
light  and  power  to  the  surrounding  cities  and  towns. 

The  Cascade  Power  and  Light  Company  of  Cas- 
cade City.  B.  C,  has  received  an  electrically  operated 
traveling  crane  weighing  7^2  tons,  to  be  installed  in 
the  power  house  of  the  company.  Other  machinery 
is  en  route,  and  it  is  reported  that  the  plant  will 
be  in  operation  about  July  ist. 

The  Cit>'  Council  of  Vancouver.  Wash.,  will  ac- 
cept the  bid  of  L  N.  Gray,  president  of  the  Portland, 
\'ancouver  and  Yakima  railroad,  who  proposes  to 
buy  the  city's  lighting  plant  for  $11,000  and  to  fur- 
nish street  lights  for  $4.75  each  a  month.  He  also 
agrees  to  furnish  a  modern  plant,  costing  about 
$40,000.  C. 


PERSONAL. 


iirs.  Julia  Abrams,  who  is  said  to  have  been  the 
tirst  woman  in  the  United  States  to  learn  teleg- 
raph}',  died  recently  at  Kiles,  Mich.,  at  the  age  of 
^5    years. 

Denys  Zirngiebel,  Jr.,  has  been  appointed  super- 
intendent of  wires  and  Charles  A.  bearcy  has  been 
appomted  superintendent  of  the  fire-alarm  system 
of   Needham,   Mass. 

E.  F.  Peck  has  resigned  from  the  Edison  Electric 
Illuminating  Company  ot  Brooklyn  to  accept  the 
position  of  manager  of  the  illuminating  and  power 
department  of  the  Schenectady  (,N.  1.)  Railway 
Company. 

J.  A.  Bendure,  who  for  some  years  has  acted 
as  purchasing  agent  and  superintendent  of  the  Atchi- 
son t^Kan.j  Railway,  Light  and  Power  Company, 
has  resigned  his  position,  to  take  a  similar  one  with 
...,    i_mia    i,Ohio;    Railway   and   Light    Company. 

Alexander  Graham  Bell,  provided  he  returns  from 
Nova  Scotia  in  time,  will  represent  the  N^itional 
Geographical  Society  in  a  party  of  scientists  who 
will  soon  go  to  Martinique  to  explore  the  volcanic 
and  seismic  phenomena  resulting  from  the  recent 
eruption. 

Del  H.  Goodrich,  secretary  of  the  Omaha  Street 
Railway  Company,  died  last  Sunday  of  pneumonia, 
after  an  illness  of  a  week.  He  was  one  of  the  or- 
ganizers of  the  present  railway  system  of  Omaha 
m  1887,  since  which  time  he  had  been  a  stockholder 
and   officer. 

Frederick  J.  Newman  of  Pittsburg  has  severed  - 
his  connection  with  the  Westinghouse  Electric  and 
Manufacturing  Company  and  has  opened  an  office 
in  that  city  as  an  automobile  consulting  engineer. 
Mr.  Newman  has  had  practical  experience  in  auto- 
mobile  manufacturing  in    Chicago   and  elsewhere. 

David  R.  Walker,  ex-chief  of  the  city  electrical 
bureau  of  Philadelphia,  died  suddenly  of  apoplexy 
at  his  home  in  that  city  on  May  8th,  at  the  age  of 
70.  Mr.  Walker  resigned  a  year  ago,  after  haviner 
been  for  25  years  at  the  head  of  the  electrical  bureau. 
Many  improvements  in  the  city  fire  and  police-sig- 
nal system  were  made  during  his  incumbency.  Mr. 
Walker  was  well  known  to  electrical  men  of  the 
East.  He  leaves  a  brother  and  a  sister  living  in  Chi- 
cago. 

On  Thursday  of  last  week  the  employes  of  the 
Cleveland  Electric  Railway  Company  presented  their 
former  president,  Henr>'-  A.  Everett,  a  handsome  sil- 
ver loving  cup  and  a  piece  of  statuary  entitled 
"First  Impressions  of  Water."  The  presentation 
took  place  at  the  office  of  General  Manager  Ira  Mc- 
Cormack.  where  a  large  number  of  the  employes 
had  assembled.  Attorney  H.  F.  Ingersoll  made  the 
presentation    speech.     Mr.    Everett    was    greatly    af- 
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tected  by   the  display  of  regard  on  the  part  of  the 
men. 

John  J.  Stanley  has  been  chosen  general  manager 
of  the  Big  Consolidated  road  at  Cleveland,  to  take 
the  place  of  Ira  A.  McCorraack,  who  has  gone  to 
New  York.  Mr.  Stanley  held  the  position  of  man- 
ager before  the  Everett-Moore  syndicate  purchased 
the  road,  and  is  well  acquainted  with  its  afltairs. 
Horace  E.  Andrews,  president  of  the  Cleveland 
Electric  Railway  Company,  tendered  Mr.  McCor- 
mack  a  luncheon  one  evening  before  his  departure, 
at  which  several  prominent  steam-railroad  men  were 
present. 

Charles  A.  Spofford  has  been  selected  by  Speyer 
&  Co.,  the  firm  interested  in  the  financing  of  the 
Underground  Electric  Railway  Company  of  London, 
the  company  which  Charles  T.  Yerkes  has  organized, 
to  co-operate  with  Mr.  Y'erkes  in  its  management. 
Mr.  Spofford  will  take  up  his  new  duties  in  London 
about  June  1st.  He  was  formerly  identified  with 
the  management  of  the  Cincinnati  Edison  Electric 
Company  and  more  recently  held  the  office  of  sec- 
retary of  the  Milwaukee  Electric  Railway  and  Light 
Company. 

President  Henry  Morton  of  the  Stevens  Institute 
of  Technologj'.  and  a  scientist  of  world-wide  reputa- 
tion, died  in  New  Y'ork  city  on  May  gth  at  a  private 
hospital  where  he  liad  undergone  an  operation  three 
weeks  before.  He  was  born  in  New  Y'ork  on  Decem- 
ber I.  1836.  and  was  graduated  from  the  University 
of  Pennsylvania  in  1857,  taking  a  post-graduate 
course  in  chemistry.  He  was  appointed  instructor 
in  chemistry  and  physics  at  the  Protestant  Episcopal 
.■\cademy  in  Philadelphia,  and  in  1863  became  pro- 
fessor of  chemistry  at  the  University  of  Pennsyl- 
vania. In  1870  he  was  made  the  first  president  of 
Stevens  Institute-,  and  held  that  position  until  his 
death.  During  that  time  he  gave  more  than  $145,000 
to  the  institution  for  various  purposes.  He  was  for 
eight  years  a  member  of  the  United  States  Light- 
house Board,  had  been  a  member  of  the  National 
.\cademy  of  Sciences  since  1873  and  an  associate 
member  of  the  American  Institute  of  Electrical  En- 
gineers since  1887.  Mrs.  Morton  died  less  than  a 
vear  ago  at  their  country  home  at  Pine  Hill.  N.  Y. 
Two  sons  survive  them. 


ELECTRIC  LIGHTING. 

The  property  of  the  Camden  (S.  C.)  Water,  Light 
and  Ice  Company  was  recently  damaged  by  fire  to 
the   extent  of  $40,000. 

The  Larimer  Light  and  Power  Company  of  Fort 
Collins,  Colo.,  has  been  incorporated,  with  $100,000 
capital  stock,  by  L.   E.   Curtis  and  others. 

The  City  Lighting  Company  of  St.  Louis  is  said 
to  have  been  absorbed  by  the  Imperial  Electric  Light, 
tleat  and  Power  Company  of  the  same  city. 

The  Greenwood  (Miss. J  Light  and  Water  Com- 
panj^  has  been  incorporated  with  a  capital  stock  of 
$80,000    and  with  G.  A.  Wilson  as  president. 

The  Kruger  &  Blind  Company  of  Camden, 
N.  J.,  has  been  incorporated,  with  $S,ooo  capital 
stock,    to    construct    and   operate    electric    plants. 

Improvements  to  its  electric-light  plant  amount- 
ing to  $30,000  are  contemplated  by  the  Fairmont  and 
Liarksburg    (.W.   Va.)    Electric    Railroad    Company. 

The  electric-light  committee  of  New  Hampton, 
Iowa,  has  been  instructed  to  secure  a  civil  engineer 
to  draw  plans  for  a  new  electric-lighting  plant  in 
that  city. 

The  Consolidated  Electric  Company  of  Toronto, 
Can.,  has  been  incorporated,  with  a  capital  stock  of 
$100,000.  The  directors  are  A.  J.  Phillips,  G.  C. 
Brown,  A.  H.  Howarth  and  A.  R.  Riches,  all  of 
Toronto. 

The  promoters  of  the  Knoxville  Power  Com- 
pany, among  whom  are  R.  W.  Austin  and  General 
J.  T.  Wilder  of  Knoxville,  say  that  work  is  to  be 
begun  soon  on  the  dam  across  Little  River  in 
Blount  County,  Tenn.,  from  which  electrical  power 
is  to  be  generated.  About  $3,000,000  will  be  in- 
vested, it  is  said. 

The  United  Gas  and  Electric  Company  of  New 
Albany,  Ind.,  of  which  Samuel  Insull,  president  of 
the  Chicago  Edison  Company,  will  be  president,  has 
been  incorporated  with  capital  stock  of  $1,000,000. 
The  new  company  has  acquired  control  of  the  three 
gas  and  electric  companies  of  New  Albany  and  Jef- 
fersonville. 

The  Utica  Gas  and  Electric  Company  of  Utica, 
N.  Y.,  has  been  incorporated,  with  $2,000,000  capital 
stock,  to  do  business  in  Oneida  and  Herkimer  Coun- 
ties, N.  Y.  The  directors  are  A.  N.  Brady  of  Al- 
bany, William  F.  Lewis,  John  F.  Maynard,  Charles 
S.  Symonds,  William  T.  Baker,  Charles  B.  Rogers, 
M.  Jesse  Brayton,  Daniel  N.  Crouse  and  Samuel 
.\.   Beardsley,  all  of  Utica. 

It  is  announced  that  the  Chicago  Edison  Com- 
pany will  take  immediate  steps  to  install  automatic 
stoking  appliances  and  other  devices  at  its  Wash- 
ington Street  power  plant,  with  a  view  to  assisting 
in  the  abolishing  of  the  Chicago  smoke  nuisance. 
The  company  has  had  such  improvements  planned 
for  its  boiler  plant  there  for  some  time,  but  the  con- 
ditions are  such  that  it  is  very  difficult  to  devise 
a  svstem  of  stoking  that  will  be  satisfactory. 
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ELECTRIC  RAILWAYS. 

Residents  of  Easthampton,  L.  I.,  are  interested  in 
the  formation  of  an  electric-lighting  company  with 
$50,000  capital  stock. 

The  Pottstown  and  West  Chester  (Pa.)  Electric 
Railway  Company  has  been  incorporated,  with  J. 
Buckwalter    president. 

A  syndicate  of  Philadelphia  men  is  said  to  have 
purchased  the  Syracuse,  Lakeside  and  B'aldwinsvillc 
(N.  Y.)   electric  railway. 

The  stock  of  the  Hull  Electric  Railway  Company 
of  Aylmer,  Que.,  has  been  acquired  by  the  Ca- 
nadian   Pacific    Railway    Company. 

It  is  stated  that  an  electric  railway  will  be  con- 
strticted  by  the  Lytle  Coal  Company,  from  Primrose 
to  MniersviUe,  Pa.,  a  distance  of  about  five  miles. 

Work  is  about  to  be  begun  on  an  electric  street- 
railway  system  in  Sioux  Falls.  S.  D.,  and  the  gen- 
eratmg  plant  will  be  installed  in  the  Queen  Bee 
mill   on   the   Big    Sioux  River. 

The  Kaysville  (Utah)  City  Council  has  granted 
a  franchise  to  the  Salt  Lake  and  Brigham  City  elec- 
tric railroad  to  build  its  proposed  electric-railway 
line  through  the  streets  of  the  city. 

A    trackless    trolley    line,    similar    to    the    one    at 
Konigstein,  Sweden,  which  was  described  in  a  pre- 
vious   issue   of   the   Western   Electrician,    will    prob- 
ably   be    placed    in    operation    at    Franklin,    N     H 
during    the    coming    summer. 

At  the  recent  annual  meeting  of  the  South  Chi- 
cago City  Railway  Company  the  old  oflicers  were 
re-elected  and  President  Cameron  reported  a  fairlv 
prosperous  year,  with  a  favorable  outlook,  but  no 
financial   statement   was  made  public. 

The  property  of  the  Austin  (Texas)  Rapid  Tran- 
sit Railway  Company  was  recently  sold  at  receivers 
sale  to  F.  H.  Watruss  of  Boston,  Mass.,  for  $100  - 
??°'  ,,r  ™'"™"m  price  fixed  by  the  Federal  court 
Mr.  Watruss  represents  the  owners  of  the  property. 

According  to  a  recent  report  from  the  South  a 
corporation  known  as  the  New  Orleans  Railway 
Company  has  been  organized,  with  a  large  capitali- 
zation, for  the  purpose  of  consolidating  the  street- 
railway  and  electric-lighting  interests  of  New  Or- 
leans. 

At  a  recent  meeting  of  the  directors  of  the  Omaha 
btreet  Railway  Company  the  capital  stock  was  in- 
creased from  $5,000,000  to  $6,000,000.  This  is  said 
to  be  the  first  step  in  the  proposed  consolidation  of 
the  Omaha  and  Council  Bluffs  and  Bridge  lines 
previously  mentioned. 

It  has  been  announced  recently  at  WUmington, 
A.  C,  by  President  Hugh  MacRae,  that  the  Con- 
.^..iidated  Railways,  Light  and  Power  Company  has 
purchased  the  poles,  machinery  and  equipment  for 
converting  the  Wilmington  Seacoast  railroad  into  a 
trolley  line  from  Wilmington  to  Wrightsville  Beach. 

An  addition  is  to  be  built  to  the  power  plant  of 
the  vVoonsocket  (R.  1.)  Electric  Machine  and  Power 
Company.  The  greater  part  of  the  machinery  will 
be  tor  the  purpose  of  furnishing  power  for  running 
the  cars  of  the  Woonsocket  street-railway  system 
and  of  the  new  line  to  Pascoag  and  of  the  line  be- 
tween Millville  and  Whitinsville.  Building  and  ma- 
chinery will  cost  over  $100,000. 

Notwithstanding  the  opposition  of  the  street-car 
companies  of  Chicago,  which,  it  is  asserted,  was 
shown  in  the  discharge  of  a  number  of  men  who 
intended  to  become  members  of  the  street  car  men's 
union,  the  organization  of  three  branches  of  the 
union  in  Chicago  has  been  perfected,  and,  accord- 
ing to  rumor,  there  is  some  danger  of  a  strike  in 
retaliation  for  the  companies'  opposition  to  the 
union. 

Following  the  announcement  made  some  time  ago 
that  the  electric-railway  properties  of  San  Francisco 
were  to  be  merged  under  the  name  of  the  United 
Railway  Investment  Company,  which  at  the  time 
was  incorporated  with  a  capital  stock  of  $2,500, 
comes  the  information  that  the  company  has  filed 
an  amended  charter  increasing  its  capital  stock  to 
$25,000,000.  A  provision  in  the  amended  charter 
states  that  the  preferred  stock  may  be  retired  at  the 
end  of  three  years  by  the  payment  of  no  per  cent. 

Judge  Seaman  in  the  United  States  Circuit  Court 
has  sustained  the  demurrer  of  the  city  of  Chicago 
to  the  injunctional  suit  brought  by  William  L. 
hlkins  of  Philadelphia  as  a  stockholder  in  West  and 
North  Division  lines  of  the  Chicago  Union  Traction 
Company,  and  holds  that  the  problem  is  not  a 
question  of  federal  jurisdiction.  The  suit  was 
brought  with  a  view  of  having  the  99-year  franchises 
of  the  company  declared  valid.  An"  amended  bill 
has  now  been  filed  by  Mr.  Elkins'  attorney,  which 
shows  additional  and  broader  reasons  for  the  court 
assuming  jurisdiction  of  the  case. 

The  annual  meeting  of  the  stockholders  of  the 
Calumet  Electric  Street  Railway  Company  of  Chi- 
cago was  held  last  week  and  the  old  officers  were 
re-elected.  The  company  is  understood  to  be  earn- 
ing a  little  better  than  operating  expenses.  The 
Calumet  property  is  the  principal  asset  relied  upon 
by  the  receiver  of  the  National  Bank  of  Illinois  to 
liquidate  unpaid  claims.  The  property  was  held  at 
$3,000,000  at  one  time,  and  this  amount  would  have 
paid  oflf  all  deposit  claims,  but  the  territory  through 


3S6 


WESTERN    ELECTRICIAN 


May  17,  igo'2 


wliich  the  road  runs  has  not  been  sufficiently  de- 
veloped to  realize  the  $3,000,000  from  the  sale  of 
the    property   at   present. 

It  is  announced  that  the  recent  sale  of  the  Plant 
Investment  Company's  electric-railway  and  electric- 
light  properties  at  Jacksonville,  Fla.,  was  to  the 
Stone  &  Webster  interests  of  Boston,  which  al- 
ready control  several  southern  street-railwav  and 
lighting  systems,  including  those  of  Tampa.  Fla.,  Sa- 
vannah and  Columbus,  Ga.,  and  El  Paso  and  Hous- 
ton, Texas.  The  new  owners  state  that  the  various 
companies  comprised  in  this  purchase  will  be  united 
in  a  single  corporation  and  that  a  considerable  sum 
will   be  expended  in   developing  the  properties. 


AUTOMOBILES. 


Answering  the  inquiries  of  a  New  York  automo- 
bile manufacturing  firm.  United  States  Consul  C. 
B.  Harris  of  Nagasaki.  Japan,  writes:  "It  is  likely 
that  a  cheap  automobile,  holding  one  person,  to 
take  the  place  of  the  jinrikisha  (made  of  the  same 
width),  would  find  a  ready  sale  in  Japan.  There 
were,  on  the  first  of  .^ipril.  1901.  206,848  jinrikishas 
in  use  in  the  empire.  193.249  being  made  for  seating 
one  person  and   17.339  fo""  two." 

G.  Bie  Ravndal,  United  States  consul  at  Beirut. 
Syria,  writes  that  inquiries  about  automobiles  are 
being  made  in  that  country.  Only  one  specimen,  an 
inferior  second-hand  French  machine,  has  been  seen 
there:  but  it  is  thought  that  in  Syria  and  Palestine, 
with  their  lack  of  railroads  and  street  cars  and  with 
their  rapidly  developing  carriage-road  systems,  auto- 
mobiles would  do  well.  Many  tourists  visit  Syria 
each  year,  and  the  presence  of  the  automobile  would 
be  greatly  appreciated  by  them.  Among  the  physi- 
cians there  is  also  a  growing  sentiment  in  favor 
of  the  automobile.  For  information  on  this  subject 
-American  manufacturers  are  directed  to  address  Dr. 
Harris    Graham,    Beirut,    Syria. 


POWER  TRANSMISSION. 

Clifford  D.  Beebe  of  Syracuse,  N.  Y.,  president 
of  the  Auburn  City  Railway  Company,  is  at  the 
head  of  a  project  which  contemplates  the  erection 
of  an  electric  plant  on  the  banks  of  the  Owasco 
River,  at  Auburn.  N.  Y..  which  will  furnish  power 
for  the  Auburn  City  Railway  Company  and  to  in- 
terurban  lines  to  Skaneateles  and  Syracuse,  as  well 
as    for    mercantile    use. 

The  Central  California  Electric  Company  has  peti- 
tioned the  Board  of  Supervisors  of  Nevada  County 
for  a  franchise  to  construct  a  pole  line  in  all  the 
towns  and  villages  in  the  county  for  the  term  of  50 
years.  It  proposes  to  erect  a  big  electric  plant  al 
Alta,  Placer  County,  to  distribute  power  and  light 
to  Grass  Valley,  Nevada  City  and  other  places.  It 
is  also  the  intention  of  the  company  to  extpnd  the 
line  through  Placer  County  along  the  railroad  to 
Sacramento. 


SOCIETIES  AND  SCHOOLS. 

On  May  7th  Charles  F.  Hopewell,  city  electrician 
of  Cambridge,  Mass.,  lectured  on  "Conduit  Con- 
struction and  Operation"  before  the  Harvard  Uni- 
versity Electrical  Qub. 

At  the  reception  recently  given  to  Lord  Kelvin 
at  Cornell  University,  President  Schurman  took  oc- 
casion to  announce  that  next  fall  a  new  physical 
laboratory,  to  cost  $250,000,  will  be  built  at  Cornell. 

A  pamphlet  issued  by  the  University  of  Illinois, 
Champaign,  111.,  describes  its  new  courses  of  training 
for  business.  The  requirement  in  what  is  called 
mechanical  technology  is  that  the  student  must  learn 
something  of  the  modern  methods  of  generation  and 
transmission    of   power. 

A  recent  bulletin  of  the  University  of  Michigan 
contains  the  announcement  of  the  courses  in  higher 
commercial  education  that  will  be  given  for  the  col- 
lege year  1902- 1903.  Professor  Henry  S.  Carhart 
gives  a  course  on  the  history  of  the  industrial  physics 
in  the  suggested  programme. 

The  University  of  Illinois  has  published  a  neat 
and  very  instructive  little  pamphlet  concerning  the 
advantages  of  that  institution.  Illustrations  are 
given  of  most  of  the  buildings  and  of  different 
campus  views.  The  different  departments  and 
facilities  for  instruction  are  discussed,  and  much 
information  is  given  that  would  help  any  student 
who  thought  of  attending  that  university. 

The  Marconi  Club,  a  Chicago  organization  com- 
posed of  young  Italian  artists  and  business  and  pro- 
fessional men,  will  hold  its  first  social  gathering  on 
May  24th  at  the  Lessing  clubhouse,  and  William 
Marconi,  after  whom  the  club  is  named,  has  been 
invited  to  attend  as  the  guest  of  honor.  It  is  not 
known  whether  Mr.  Marconi  will  be  able  to  accept 
the  invitation,  as  he  is  at  present  in  England. 

The  announcement  is  made  that  Chicago  has  been 
definitely  decided  upon  as  the  location  of  the  in- 
dustrial school  that  is  to  be  founded  in  the  United 
States  by  France.  It  is  stated  that  a  number  of 
wealthy  American  women  residing  in  Paris  have  con- 
tributed generously  to  the  endowment  of  the  school. 
The  school  will  be  in  operation  by  the  first  of  Octo- 
ber, the  buildings  to  be  completed  some  time  later. 

A  recent  circular  relates  to  the  work  of  the  Sum- 
mer School  for  Apprentices  and  Artisans  conducted 
under   the  auspices   of  the   College  of  Engineering 


of  the  University  of  Wisconsin  at  Madison.  The 
second  summer  session  of  the  school  will  be  held 
from  June  30  to  August  6,  1902.  The  school  was 
started  last  year  as  an  experiment  and  has  proved 
very  successful,  as  shown  by  a  number  of  personal 
indorsements  of  the  students,  given  on  the  circular. 

The  electrical  department  of  Tufts  College  has 
been  equipped  with  new  electrical  apparatus,  includ- 
ing measuring  instruments,  an  Ayrton  universal 
shunt,  standard  incandescent  lamps,  high-insulation 
keys  for  condenser  work  and  cable  testing,  etc. 
The  apparatus  was  purchased  through  the  generosity 
of  Dr.  F.  S.  Pearson,  a  graduate  of  the  engineering 
department  and  a  well-known  street-railway  engi- 
neer, who,  as  chief  engineer,  directed  the  develop- 
ment of  the  electric  systms  of  the  West  End  Street 
Railway  Company  of  Boston  and  the  Metropolitan 
Company   of    New    York. 

The  thirty-second  annual  catalogue  of  the  Worces- 
ter Polytechnic  Institute,  Worcester,  Mass.,  for  the 
year  1901-1902,  has  recently  been  issued.  It  con- 
tains the  usual  information  of  publications  of  this 
class,  such  as  faculty  list,  conditions  of  admission, 
subjects  of  instruction,  outline  of  courses,  accom- 
modations and  equipment,  etc.  Under  the  heading 
"Statistical  Information"  are  given  registers  of  the 
students  and  graduates,  and  alphabetical  and  geo- 
graphical lists  of  the  latter.  Harold  B.  Smith  is 
professor  of  electrical  engineering.  The  Institute 
has   254   students   and    1,752   alumni. 

It  is  believed  that  the  acquisition  of  505.294  square 
feet  of  land  in  Brookline,  by  the  Massachusetts  In- 
stitute of  Technology,  is  the  first  step  toward  the 
accomplishment  of  President  Pritchett's  great  desire 
to  remove  the  Institute  to  a  better  location  and  the 
establishment  of  an  ideal  student  community.  The 
land  is  assessed  at  $129,000  and  is  finely  located,  near 
Jamaica  Pond.  The  property  now  used  by  the  In- 
stitute in  Boston  is  valued  at  about  $3,000,000,  and 
the  buildings  are  becoming  more  and  more  unfitted 
for  the  work  of  the  school.  They  are  so  near  elec- 
tric and  steam  cars  that  they  are  subjected  to  phys- 
ical and  electrical  disturbances  that  interfere  with 
scientific  work.  This  property  cannot  be  sold  with- 
out the  consent  of  the  state,  but  its  sale  would  pro- 
duce sufficient  funds  to  erect  the  necessary  new 
Ijuildings  on  the  Brookline  land. 

Arrangements  have  been  made  so  that  the  pro- 
fessors and  instructors  of  engineering  of  the  faculty 
of  the  Armour  Institute  of  Technology  of  Chicago 
will  constitute  a  board  of  instruction,  revision  and 
examination  for  the  American  School  of  Corre- 
spondence of  Boston,  and  will  have  at  their  disposal 
all  results  and  instrumentalities  of  laboratory  and 
experimental  work.  The  aim  is  to  make  the  work 
of  correspondence  co-ordinate  with  the  work  of 
the  shoDS  and  laboratories.  The  work  done  by  the 
students  by  correspondence  in  accordance  with  this 
Standard  will  be  duly  accepted  and  credited  at  the 
Armour  Institute  when  students  desire  to  complete 
their  course  by  actual  residence  there.  For  the 
reason  that  all  examination  papers  will  be  reviewed 
and  corrected  by  members  of  the  faculty  of  the 
Armour  Institute,  full  credit  will  be  given  there  for 
work  done,  according  to  this  arrangement  with  the 
American  School. 


PUBLICATIONS. 


A  recent  bulletin  of  the  Sprague  Electric  Com- 
pany of  New  York  city  describes  with  illustrations 
its  direct-current  generators  of  the  single-field  coil 
type. 

"Facts  About  the  Gould  Storage  Battery"  is  the 
title  of  a  16-page  bulletin  that  is  being  distributed 
by  the  Gould  Storage  Battery  Company  of  New 
York  city. 

The  new  fan  catalogue  issued  by  the  Electric  Ap- 
pliance Company,  Chicago,  is  complete  and  nicely 
gotten  up  and  may  well  be  in  the  hands  of  every 
electrical  buyer. 

A  circular  issued  by  James  Leffel  &  Co.  of  Spring- 
field. Ohio,  illustrates  their  Samson  upright  turbine 
and  gives  efficiency  tests  and  tables  of  the  improved 
Samson  turbines. 

The  Emerson  Electric  Manufacturing  Company 
of  St.  Louis,  Mo.,  has  recently  issued  bulletins  de- 
scriptive of  its  alternating  and  direct-current  ex- 
liaust  fans  and  small  alternating-current  motors  for 
use  with  flexible  shaft. 

The  Lane  &  Bodley  Company  of  Cincinnati,  Ohio, 
is  distributing  a  pamphlet  illustrative  of  its  Twenti- 
eth-century heavy-duty  and  Columbian  types  of  Cor- 
liss engines.  Directions  are  also  given  for  the  erec- 
tion, adjustments  and   operation   of  Corliss  engines. 

The  Crocker-Wheeler  belt-type  generators  and 
motors  in  small  multipolar  sizes  are  treated  in  a 
recent  bulletin  issued  by  the  Crocker-Wheeler  Com- 
pany of  Ampere,  N.  J.  Several  pictures  are  used  to 
illustrate  the  different  applications  of  these  motors 
to   various  machines. 

A  i5-page  bulletin  recently  issued  by  the  Rochester 
Electric  Motor  Company  of  Rochester,  N.  Y.,  is  de- 
scriptive of  its  type-C  direct-current  factory  motors 
and  small  generators.  Illustrations  are  shown  of 
tlie  machines  for  different  connections  and  mount- 
ings, and  also  of  the  parts,  and  characteristic  efficiency 
curves  of  the  motors  are  given. 

Arnold  bulletin  No.  6.  recently  issued  by  the  Ar- 
nold  Electric   Power    Station    Company  of  Chicago, 


is  devoted  to  the  paper  descriptive  of  the  Grand  Rap- 
ids, Holland  and  Lake  Michigan  Rapid  railway 
which  was  read  before  the  Chicago  Electrical  Asso- 
ciation by  George  A.  Damon  and  William  D.  Ray. 
The  bulletin  is  illustrated  by  over  20  drawings  and 
views  of  the  power  house  and  road.  The  contract  for 
the  complete  power  plant  of  this  road  was  awarded 
to  the  Arnold  company. 

The  Wood  multiple  system  of  alternating-current 
enclosed-arc  lighting  for  street  service  is  extensively 
described  in  a  recent  bulletin  of  the  Fort  Wayne 
Electric  Works,  Fort  Wayne,  Ind.  Comparisons  are 
given  between  the  open,  direct-current  lamp  and  the 
enclosed  alternating  lamp,  and  diagrams  show  the 
switchboard  arrangement,  wiring  plan  and  general 
street  plan  for  the  system.  The  special  transformer, 
arc  lamp  and  "sure-grip"  suspension  pulley  used 
with  the  system  are  also  described  and  illustrated. 
The  May  calendar  card  of  the  Fort  Wayne  Works 
illustrates  their   series    enclosed-arc   lamp. 


ELECTRICAL  SECURITIES. 

The  Knickerbocker  Trust  Company  of  New  York 
has  obtained  a  mortgage  of  $1,250,000  from  the 
Safety  Insulated  Wire  and  Cable  Company  of  New 
Jersey.  The  Safety  company's  property  covers 
about  10  acres  of  land  in  Bayonne,  N.  J.,  with  water 
front  on  the  Kill  von  KuU  River.  Buildings,  ma- 
chinery, patents  and  franchises  are  included  in  the 
mortgage,  which  is  given  to  secure  an  issue  of 
bonds  for  the  $1,250,000.  It  is  dated  May  1st  and 
is  payable  in  1945,  at  six  per  cent,  quarterly.  First 
bonds  may  be  redeemed  any  interest  day  at  $1,050, 
with  accrued  interest.  Extensive  building  improve- 
ments have  been  made,  and  about  300  men  are  em- 
ployed. 


TELEGRAPH. 


It  has  been  announced  that  the  Canadian  Pacific 
Railway  Company  is  about  to  reconstruct  a  part 
of  its  telegraph  system  by  the  stringing  of  about 
1,900  miles  of  copper  wire. 

At  the  stupendous  and  horrifyinof  volcanic  erup- 
tion which  recently  destroyed  the  town  of  St.  Pierre 
on  the  island  of  Martinique,  with  the  loss  of  30,000 
lives,  the  cable-repair  ship  Grappler  of  the  West 
India  and  Panama  Telegraph  Company  of  London 
was  destroyed  and  all  cable  communication  at  thai 
place   was  interrupted  for  several   days. 

Nearly  175  miles  of  telegraph  wire  has  been  strung 
from  Valdes  in  the  direction  of  Eagle  City  on  the 
Yukon,  by  Captain  C.  G.  Burnell  of  the  United  States 
Signal  Corps,  who  has  been  at  work  establishing  the 
line  since  July,  igoo.  Lieutenant  Mitchell  of  the 
same  branch  of  the  service  is  working  southward 
with  a  party  from  Fort  Egbert,  which  is  but  a  short 
distance  from  Eagle. 

The  Commercial  Pacific  Cable  Companv  has  in- 
creased its  capital  stock  from  $3,000,000  to  $12,000,- 
000  in  order  to  provide  the  cash  necessary  to  com- 
plete its  cable.  One-third  of  the  cable  to  be  laid, 
that  between  San  Francisco  and  Honolulu,  is  already 
manufactured,  and  the  company  is  now  prepared 
to  proceed  with  the  construction  and  laying  of  the 
remainder  of  the  cable  from  Honolulu  to  Manila. 

The  purchase  of  telephone  equipment  in  Chicago 
by  the  German  government  has  been  followed  by 
the  installation  of  the  American  telegraph  system 
invented  by  the  late  Professor  Rowland  of  Johns 
Hopkins  University  on  the  lines  which  connect  Ber- 
lin, Hamburg  and  Frankfort-on-the-Main.  The 
Rowland  instruments  make  it  possible  to  transmit 
eight  messages  simultaneously  over  a  single  wire. 
Superintendent  Nightingale  of  Baltimore,  who  is  in 
charge  of  the  German  installation,  states  that  Italy 
has  also  adopted  the  system  and  that  France  and 
Russia  are  negotiating  for  it. 


SPACE    TELEGRAPHY. 

It  is  learned  that  Messrs.  Siemens  and  Halske.  on 
I  ehalf  of  Dr.  Braun,  have  signed  a  contract  with 
the  Austrian  government  for  the  installation  of  the 
Braun  system  of  wireless  telegraphy  on  the  Adriatic 
coast. 

Professor  R.  A.  Fessenden,  the  inventor  and  de- 
veloper of  a  new  system  of  wireless  telegraphy,  will 
in  future  receive  and  transmit  all  his  government 
business  over  the  wireless  telegraph  from  Roanoke 
Island  to  Cape  Hatteras,  and  thence  by  direct  gov- 
ernment wire  to  Norfolk  and  Washington.  The  ex- 
periments leading  up  to  the  successful  operation  of 
iiis  system  were  conducted  under  the  direction  of 
Professor   Moore,    chief   of  the    Weather   Bureau. 


MISCELLANEOUS. 


.A.n  ordinance  for  the  placing  of  wires  under- 
ground in  the  city  of  Denver,  Colo.,  was  defeated 
at   a   recent  meeting   of  the    City   Council. 

All  the  track  switches  of  the  Cleveland,  Cincin- 
pati.  Chicago  and  St.  Louis  Railway  Company  (Big 
Four)  at  East  Alton.  111.,  will  soon  be  operated  by 
electricity. 

Professor  K.  Birkeland.  the  Norwegian  physicist, 
has  been  in  Berlin  recently  for  the  purpose  of  dem- 
onstrating the  power  of  his  electromagnetic  cannon. 
It  is  said  (hat  a  firm  of  artillery  manufacturers  has 
offered    to    buy    the    invention,    provided    Professor 
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Birkeland  will  increase  the  length  of  the  piece  used 
in  the  trials,  so  that  it  will  throw  a  projectile 
weighing  two  tons  a  distance  of   12  miles. 

In  transmitting  the  annual  summary  of  Mr. 
George  Johnson,  statistician  of  the  Dominion  of 
Canada,  whose  interesting  figures  on  the  electric- 
lighting  and  electric-railway  situation  in  Canada 
have  been  published  in  previous  issues  of  the  West- 
ern Electrician,  John  L.  Bittinger.  United  States 
consul  in  Montreal,  takes  occasion  to  state  that  the 
electrical  supplies  used  in  Canada  come  largely  from 
the  United  States.  They  are  admitted  to  be  of  a 
better  quality  than  can  be  had  from  any  other 
countn,',  and  they  can  also  be  ordered  and  received 
within  a  few  days. 

In  a  recent  report  to  the  British  Foreign  Office 
Mr.  W'yndham.  the  British  consul  in  Chicago,  says: 
"In  machine  shops  and  factories  the  use  of  the  best 
machinery  is  understood  and  appreciated  by  the  men, 
hut  the  success  of  the  American  manufacturer  would 
appear  to  be  owing,  not  to  the  machinery,  but  to 
the  system  of  shop  management.  Every  man  ap- 
pears to  be  fully  aware  that  success  depends  upon 
'-i.^  doing  his  best  work,  and  no  idleness  is  tolerated 
in  anyone.  The  highest  positions  in  a  shop  are  open 
to  anyone  who  can  prove  his  worth,  and  every  man 
works  with  this   incentive." 


TRADE  NEWS. 


The  \*.  L.  Hayden  Manufacturing  Company  of 
Columbus.  Ohio,  has  been  incorporated,  with  $50,000 
capital  stock,  to  manufacture  steam,  electrical  and 
air  appliances. 

The  Williams  Deadlock  Company  has  been  incor- 
porated at  Augusta,  Maine,  with  a  capital  stock  of 
$500,000,  to  manufacture  electrical  and  mechanical 
apparatus.  Walter  A.  Morgan  of  Portland  is  presi- 
dent of  the  company. 

The  Consolidated  Storage  Battery  Company,  re- 
cently incorporated  in  New  Jersey,  has  $10,000,000 
capital  stock  and  is  said  to  control  patents  for  a  new- 
kind  of  storage  batter)'  which,  though  lighter  than 
most  batteries  in  use,  is  of  greater  efficiency. 

In  i8go  manufacturers'  materials  formed  but  34  per 
cent,  or  practically  one-third,  of  the  importations 
into    the    United    Slates ;    in    1S95     they    formed   37 
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per  cent.,  and  in  March  of  this  year  they  formed 
49.13  per  cent.,  or  practically  one-half  of  the  grand 
total  of  importations. 

The  New  York  store  of  the  Ashton  Valve  Com- 
pany has  been  removed  from  121  to  no  Liberty 
Street,  where,  with  larger  and  better  quarters,  the 
company  expects  to  be  able  to  serve  the  trade  more 
promptly  with  its  line  of  pop  safety  valves,  water 
relief  valves   and  pressure   and  vacuum  gauges. 

John  A.  Stewart,  well  known  for  his  connection 
with  Rossiter,  MacGovern  &  Co.,  with  whom  he  has 
been  for  a  number  of  years,  has  left  that  firm  and  will 
conduct  business  in  the  same  lines  under  the  name  of 
the  John  A.  Stewart  Electrical  Engineering  Com- 
pany, at  430  Sycamore  Street,  Cincinnati,  dealing  in 
both  steam  and  electrical  machinery.  He  has  ac- 
quired the  attractive  lot  of  machinery  that  is  being 
removed  from  the  Cincinnati  Gas  and  Electric  Com- 
pany's modern  power  house,  consisting  of  six  direct- 
connected  General  Electric  2io-kilowatt  generators 
and  40  No.  10  Brush  arc  machines.  The  delegates 
to  the  National  Electric  Light  convention  will  be 
welcomed  at  Mr.  Stewart's  establishment  while  in 
Cincinnati. 

The  contract  for  supplying  all  the  electrical  fittings 
on  the  St.  Louis  Exposition  grounds,  amounting  to 
$36,895,  was  awarded  on  May  3d  by  the  director  of 
works  to  the  Commercial  Electrical  Supply  Com- 
pany of  St.  Louis.  The  officers  of  this  company  are : 
President,  William  F.  Nolker;  vice-president  and 
treasurer,  L.  T.  Nolker,  and  secretary,  W.  H.  Nolker. 
This  contiact  was  awarded  to  the  Commercial  Com- 
pany owing  to  the  reputation  which  the  company  has 
established  for  prompt  shipments  and  satisfactory 
prices.  The  material  to  be  supplied  is  electrical  fit- 
tings of  every  description,  including  cut-outs,  plugs 
for  fuses,  glass  and  porcelain  knobs,  wire,  porcelain 
tubes,  cleat  receptacles,  glass  insulators,  ceiling 
rosettes,  fusible  attachment  plugs  and  other  fix- 
tures. These  supplies  will  be  placed  in  the  elec- 
trical subway  and  in  the  buildings  of  the  exposition. 


BUSINESS. 

The  Moloney  Electric  Company.  St.  Louis,  manu- 
facturer of  the  well-known  Moloney  transformer, 
reports  a  greatly  increased  demand  for  its  product. 
This    transformer,    the    manufacturer    asserts,    pos- 
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sesses  a  number  of  features  not  found  in  any  other 
make,    which    may    account    for    its    popularity. 

Under  the  able  management  of  President  Charles 
Reitler,  the  Great  Western  Smelting  and  Refining 
Company,  Chicago,  has  met  with  success.  This  com- 
pany makes  a  specialty  of  buying  scrap  copper,  brass 
and  platinum  at  the  highest  market  prices,  as  well 
as  incandescent-lamp  bases,  etc.  It  also  manufac- 
tures babbit-metal  bar,  wire  solder,  etc. 

The  Sprague  Electric  Company  of  New  York  city 
recently  received  an  order  from  the  Pennsylvania 
Steel  Company  for  10  five-ton  electric  trolley  hoists 
for  use  in  the  new  bridge  shop  at  Steelton,  Pa. 
These  hoists  are  of  the  new  type  of  worm-gear  trol- 
ley hoists  manufactured  by  the  Sprague  Company. 
They  are  said  to  combine  extraordinary  lifting  ca- 
pacity with  remarkably  light  weight  and  unusual 
compactness.  They  are  controlled  from  a  cage  and 
have  a  lifting  speed  of  20  feet  a  minute. 

The  Mica  Insulator  Company  of  New  York  and 
Chicago  is  distributing  pamphlets  descriptive  of  the 
merits  of  its  M-I-C  insulating  compound.  Accom- 
panying the  pamphlets  are  samples  of  cloth  coated 
with  the  compound,  showing  its  fine,  glossy,  flexible 
finish.  This  compound  is  a  black  enamel,  made  in 
four  grades,  to  suit  all  requirements.  It  is  com- 
posed chiefly  of  linseed  oil,  Cuban  asphaltum  and 
Para  rubber,  and  is  well  adapted  for  coating  the 
coils  of  armatures  and  field  magnets,  electric  wires, 
cables,  arc  lamps,  transformers,  boilers,  smokestacks, 
etc.  The  manufacturer  claims  for  it  non-corrosive- 
ness,  durability,  elasticity  and  imperviousness. 

Anent  electric  signs,  the  Federal  Electric  Com- 
pany of  Chicago  says  that  the  signs  sold  by  it  dur- 
ing the  last  year  are  bringing  to  the  stations  which 
put  them  out  at  least  $ioo,coo  net  income  a  year. 
Chicago,  St.  Louis,  Buffalo,  New  Orleans,  Detroit 
and  many  smaller  cities  are  going  in  for  this  kind 
of  business  and  apparently  much  to  their  satisfac- 
tion. The  Federal  Company  is  also  putting  out  a 
small  indoor  sign,  to  be  used  as  a  center  for  win- 
dow decorations.  It  contains  eight  four-candle- 
power  lamps  in  a  frame,  and  is  so  constructed 
that  bristol  board  cards  displaying  various  an- 
nouncements can  be  slipped  in  and  out  of  the  frame. 
The  lighting  company  in  Chicago  is  putting  these 
in  for  customers  on  a  rental  basis,  the  rent  in- 
cluding one  freshly  lettered   card  each   week. 
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699,140.  Electrical  Annunciator.  Charles  C.  Blake, 
Brookline.  Mass.  Application  filed  September 
26,  1901. 

The  device  consists  of  an  electromagnet,  an  armature, 
and  a  hermetically  sealed  chamber.  A  colored  or  opaque 
fluid  is  inclosed  in  the  chamber,  the  walls  of  which  are 
provided -with  a  transparent  window  and  inclose  a  signal 
target  adapted  to  be  visible  when  in  proximity  to  the 
window  and  to  be  concealed  by  the  flaid  when  away  from 
the  window. 

699.146.  Electric  Combustion  Furnace.  William  M. 
Carr,  East  St.  Louis,  111.,  assignor  to  Shickle, 
Harrison  &  Howard  Iron  Company.  East  St. 
Louis,  111.     Application  filed   March  3,   1902. 

Combined  with  the  combustion  tnbe  and  with  its  in- 
closing cylinder  are  two  wires  separate  from  each  other. 
One  of  the  wires  is  wound  spirally  around  the  end  por- 
tions of  the  cylinder,  and  the  other  wire  is  wound  spirally 
around  the  middle  portion  of  the  cylinder.  Means  are 
provided  for  passing  an  electric  current  alternatively 
through  the  wire  around  the  end  portions,  and  through 
both  the  wires  simnltaneonsly. 

699.15S.  "Wireless -telegraph  System.  Cornelius  D. 
Ehret,  Washington,  D.  C,  assignor  of  one-half 
to  the  American  Wireless  Telephone  and  Tele- 
graph Company.  Application  filed  December  3, 
1901. 

The  receiver  of  the  system  combines  a  coherer  and  ,an 
anticoherer,  a  local  circuit  controlled  by  each  and  a  coil 
of  a  relay  included  in  each  circuit,  the  coils  operating 
differentially  on  the  magnetic  circuit  of  the  relay.  (See 
cat  on  next  ragp.) 

699,160.  Apparatus  for  Dispelling  Electricity  in  De- 
livering Sheets  Into  or  From  Printing  Presses. 
Frank  A.  Eyler.  Harrisburg,  Pa.,  assignor  of 
one-half  to  Innes  Henry,  Harrisburg,  Pa.  Ap- 
plication filed  February  2,   1901. 

The  device  consists  of  a  half  oval  or  other  shaped  tube 
having  a  series  of  burners  arranged  in  a  line  upon  the  top 
thereof,  atmospheric  inlets  in  one  end  of  the  tube,  a  de- 
tachable wire-gauze  screen  over  the  burners  and  a  connec- 
tion to  a  supply  pipe. 

699.162.  Telephone-circuit  System.  Ellis  F.  Frost, 
Washington,  D.  C.  Application  filed  November 
13,  1900. 

A  number  of  telephone  lines  and  a  common-return  or 
battery-supply  line  are  combined  with  a  condenser,  one 
side  of  which  is  connected  to  the  earth,  the  other  side  be- 
ing connected  to  the  common-return  or  battery-supply 
line. 

699.177.  Electric  Call  System.  Frank  E.  Huggins, 
Zeandale,  Kan.    Application  filed  April  12,  1901. 

The  system  includes  a  main  line  and  its  battery,  instru- 
ments each  including  an  alarm,  an  electrically  operated 
switch  for  closing  the  circuit  of  the  alarm,  and  a  selecting 
device  for  closing  the  circuit  of  the  switch,  the  selecting 
devices  being  connected  in  series  in  the  main  line  and 
the  switches  being  responsive  to  differently  timed  elec- 
trical impulses  in  the  main  line. 

699.181.  Junction  or  Fuse  Box.  Montgomery  H. 
Johnson,  Utica.  N.  Y.  Application  filed  De- 
cember 28,    1901. 

An  internal  frame  is  secured  in  the  box  above  the  bot- 
tom and  a-removable  tablet  is  supported  within  the  frame. 
Entrances  for  electrical'connections  into  the  box    are  pro- 
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vided  below  the  tablet,  and  5xed  binding  posts  on  the 
frame  are  electrically  connected  with  the  conductors, 
bus-bars  and  corresponding  binding  posts  on  the  remova- 
ble tablet  and  removable  fu^es. 

699,187.  Means  for  Connecting  Dynamos  with 
Trucks  of  Railway  Cars.  Patrick  Kennedy, 
Brooklyn.  N.  Y..  assignor  to  the  Consolidated 
Railway,  Electric  Lighting  and  Equipment  Com- 
pany.   Application  filed  August   17,   1901. 

Mechanical  means  are  described  for  mounting  a  dynamo 
on  a  railroad  track,  the  dynamo  pulley  being  lieU-driveD 
from  a  pulley  on  the  axle. 

699,193.  Device  for  Cleaning  and  Rubbing  Col- 
lectors of  Electric  Motors  and  Dynamo  Ma- 
chines. Wilhelm  Kuppers,  Berlin,  Germany. 
Application  filed  February   11,   1902. 

The  rubbing  block  described  has  its  under  face  curved 
corresponding  to  the  cylindrical  face  of  the  collector  with 
a  cavity  for  collecting  the  dust  rubbed  off  from  the  col- 
lector and  with  an  elastic  means  sliding  upon  the  collector 
for  cleaning  the  s-me- 

699, 196.  Electric  Arc  Lamp.  Albert  Lees,  New 
Bedford,  Mass.  Application  filed  December  6, 
1900. 

An  inclosing  globe  suspended  by  a  network  of  wires  in- 
closes the  lamp.  An  electrical  connection  is  provided 
from  the  wires  to  a  terminal  of  the  circuit,  and  an  elec- 
trical connection  from  the  wires  to  an  electrode  of  the 
lamp,  whereby  the  network  of  wires  carries  current  to  the 
lamp  and  at  the  same  time  mechanically  supports  the  in- 
closing globe. 

699.202.  Electric  Gas  Lighter.  Adolf  J.  Marschall, 
Little  Falls,  N.  Y.  Application  filed  March  8, 
1901. 

The  device  consists  of  a  battery  contained  in  a  case, 
the  electrical  connection  between  the  conducting  casing 
and  the  external  pole  of  the  battery  being  made  by  hand 
for  the  operation  of  the  lighting  coil. 

699.205.  Electrical  Tap  Socket.  Emil  B.  Meyro- 
witz.  New  York.  N.  Y.,  assignor  to  theMeyro- 
witz  Manufacturing  Company.  Application  filed 
August  27,    1901. 

In  the  tap  socket  are  combined  plug  and  socket  parts, 
a  circuit  controller  contained  therein,  and  having  a  recip- 
rocating movement  in  a  transverse  direction  and  circuit 
terminals  whereby  two  circuits  can  be  put  into  series  or 
parallel  with  each  other  at  will. 

699.208.  Vacuum-tube  Sign.  Daniel  M.  Moore, 
Newark,  N.  J.,  assignor  to  the  Moore  Electrical 
Company.  New  York,  N.  Y.  Application  filed 
April  13,  1901. 

One  claim  reads:  In  the  exciter  the  combination  with 
the  vibrator  of  a  solenoid  mounted  above  it.  a  vibrating 
core  for  the  solenoid  having  an  extension  for  striking  the 
vibrator,  and  a  vertically  adjustable  core  located  in  the 
upper  end  of  the  solenoid. 

699,215.  Electrical  Outlet  Box.  Ernest  W.  Miiller, 
Brooklyn,  N.  Y.,  assignor  to  Hubert  Krantz, 
Brooklyn,  N.  Y.  Application  filed  March  11, 
1902. 

The  box  has  a  receptacle-carrying  part  adjustable  on 
the  body  of  the  bos  to  shift  the  center  of  the  receptacle. 

699,218.     Electric    Switch-operating    Device.     Alex- 


ander  J.   McCullough,   MeadviUe,   Pa.     Applica- 
tion filed  March  29,  1901. 

In  the  mechanism  are  combined  the  switch  tongue,  a 
vertically  arranged  solenoid,  a  chain  or  other  flexibile 
means  connected  direcdy  to  both  the  switch  tongue  and 
the  core  of  the  solenoid,  and  a  pulley  below  the  solenoid 
around  wh'ch  the  chain  passes, 

699,225.  Electric  Arc  Lamp.  John  S.  Nowotny, 
Madisonville.  Ohio,  assignor  to  the  General  Elec- 
tric Company,  Schenectady,  N.  Y.  Application 
filed  March  19,  1896. 

An  arc  lamp  in  which  the  carbons  He  parallel  with  one 
another  for  that  part  of  each  which  is  for  illumination  is 
described.  Each  carbon  from  that  part  is  inclined  at  an 
angle  to  the  first-named  part,  and  then  provided  with  a 
carbon  handle  or  stick  whereby  the  carbon  can  be  held, 
the  distance  being  greater  between  the  carbons  near  or  at 
the  point  where  the  carbons  are  held  in  their  respective 
carbon  holders,  the  length  of  the  arc  being  increased 
automatically  when  the  proper  amount  of  carbon  is  con- 
sumed. 

699,232.  Method  of  Treating  Ballast  Wires  for 
Electric  Lamps.  Henry  N.  Potter,  Pittsburg, 
Pa.,  assignor  to  George  Westinghouse,  Pitts- 
burg,  Pa.     Application  filed  July   14,   1900. 

The  method  consists  in  heating  the  conductors  in  the 
presence  of  a  compound,  containing  as  one  of  its  constit- 
uents the  material  of  which  the  ballast  conductors  are 
composed,  to  such  temperature  as  to  effect  a  deposit  of 
the  material  upon  the  conductors. 

699,275.  Automatic  Annunciator.  James  A.  Wot- 
ton,  Atlanta,  Ga.,  assignor  to  the  Wotton  Elec- 
tric and  Manufacturing  Company.  Application 
filed  June  10,  1901. 

A  solenoid  for  imparting  a  momentary  movement  to  re- 
set annunciators  or  other  similar  mechanism  is  described. 

699.353.  Apparatus  for  the  Manufacture  of  Carbu- 
reted-hydrogen  Gas.  Burhans  Van  Steenbergh, 
New  York,  N.  Y.  Application  filed  September 
5,  I90I. 

The  apparatus  comprises  the  generating  chamber,  the 
fixing  chamber  and  the  electric  water  or  steam  decompos- 
ing chamber.  The  generating  and  fixing  chambers  are 
provided  with  electric  incandescent  heaters,  and  the  de- 
composing chamber  is  provided  to  deliver  free  hydrogen 
into  the  generating  chamber,  and  to  conduct  the  oxygen  to 
a  storage  holder.     (Spb  cut  on  next  page.) 

699.364.  Trolley  Stand.  Charles  G.  Bleasdale,  De- 
troit,  Mich,    Application  filed  August   14,   1901. 

Combined  with  a  trolley  stand  are  a  rotative  support,  a 
housing  inclosing  and  covering  the  rotative  support  and 
means  for  securing  electric  wires  to  the  bousing. 

699.38T.  Outlet  Box  for  Electric  Wires  and  Con- 
duits. James  M.  G.  Fullman,  Pittsburg,  Pa. 
Application  filed  May  16,  1901. 

A  water-tight  floor  outlet  box  for  electric  wires  is  de- 
scribed. It  comprises  a  stationary  box  and  a  cap  to  close 
the  same  adapted  to  be  adjusted  with  reference  to  the 
floor  level  vertically  and  horizontally. 

699,383.  Insulating  Composition  and  Method  of 
Producing  Same.  Adolf  Gentzsch.  Vienna.,  Aus- 
tria-Hungary.    Application  filed  August  30,  1901. 

The  composition  consists  of  gum  rubber  or  caoutchouc 
and  a  vegetable  waslkneaded  together  under  a  mild  bea 
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which  is  JDcreased  gradually  during  the  koeading  oper- 
atioQ. 

699,38s.  Dynamo.  Stainer  Hutchins,  Manchester, 
England,  assignor  of  one-half  to  Charles  A. 
Gould.  New  York,  N.  Y.  Application  filed  De- 
cember 19,  1901. 

The  dyaamo  comprises  ao  armature,  a  field  magnet  or 
magnets  movably  mounted  and  adapted  to  follow  the  arma- 
ture, a  commutator,  brushes  carried  by  the  field  magnet 
or  magnets  and  connecting  with  the  commutator,  collect- 
ing rings  carried  by  the  magnet  or  magnets  and  electric- 
ally connected  with  the  brushes,  fixed  brushes  connecting 
with  the  collector  rings,  and  governing  means  for  main- 
taioing  a  substantially  constant  difference  of  speed  be- 
tneen  the  armature  and  the  field  maeoets. 

699,412.  Device  for  Operating  Electric  Lights  in 
Railway  Carnages  From  the  Guard's  Van.  Ed- 
win J.  Preston,  Beckenham.  and  Arthur  B.  Gill, 
Blackheath  Park.  England.  Application  filed 
December  8,   1899. 

Combined  with  the  main  alectric  circuit  are  a  number  of 
translating  devices  each  arranged  in  a  branch  of  the  main 
circuit,  a  number  of  switches  each  arranged  in  and  con- 
trolling on«  of  the  branches,  an  electromagnet,  a  shunt 
'  circuit  in  which  the  electromaenet  is  arranged,  a  hand 
switch  arranged  in  the  shunt  circuit  and  by  which  the 
current  is  controlled  which  actuates  the  electromagnet, 
and  mechanism  operated  by  the  electromagnet  to  move 
the  switches  to  close  successively  the  branches,  and  also 
operated  by  the  electromagnet  to  move  the  switches  to 
open  successively  the  branches. 


NO    699,158. — WIRELESS-TELEGRAPH    SYSTEM. 

699.413.  Storage  Battery.  Jerome  Redding.  Bos- 
ton. Mass..  assignor  of  two-thirds  to  Isaac  Will- 
iam Deering  and  Llewellyn  D.  Lothrop, 
Gloucester,  Mass.  Application  filed  August  5, 
1901. 

The  storag«-battery  structure  consists  of  superposed 
layers  of  lead  foil  having  numerous  punctured  inaenta- 
tions,  each  layer  being  entirely  coated  over  both  sides 
with  active  material. 

699.414.  Method  of  Treating  Solutions  of  Salts. 
Charles  J.  Reed.  Philadelphia.  Pa.  Application 
filed  August  i,  1901. 

The  method  of  treating  a  liquid  electrolyte  is  described, 
which  consists  in  electrolvzing  the  same  in  a  number  of 
cells  having  mercury  catnodes  and  connected  in  series 
and  subjecting  the  same  mercury,  as  anodes,  to  electro- 
chemical action  in  a  less  number  of  cells  connected  in 
series. 

699.415.  Electrolytic  Apparatus.  Charles  J.  Reed, 
Philadelphia,  Pa.  Application  filed  August  i, 
1901. 

In  the  electrolytic  apparatus,  a  receptacle  or  compart- 
ment contains  a  body  of  mercury  and  a  body  of  decom- 
posable liquid  is  superposed  thereon.  Combined  with 
this  are  one  or  more  electrodes  of  electronegative  ma- 
terial and  one  or  more  disk-shaped  metal  electrodes 
and  means  for  moving  the  metal  electrodes  into  and 
out  of  the  body  of  mercury  and  within  the  receptacle 
or  compartment  to  effect  a  distribution  of  mercury  over 
the  same. 


Strands  and  Forming  Same  Into  Cables.  Hor- 
ace W.  Dover.  Northampton,  England.  Appli- 
cation filed  February  i,  1902. 

A  die  for  the  manufacture  of  electric  cables  by  the  above 
method  is  described. 

699,469.  Electric  Coupling.  Tudor  C.  James,  Man- 
istee,  Mich.     Application  filed  August  28,   1901. 

The  coupling  comprises  two  sections,  each  section  being 
divided  into  two  chambers  or  compartments,  contact  de- 
vices arranged  in  the  chambers,  and  contact  devices  car- 
ried by  each  section  for  closing  a  circuit  when  the  sections 
of  the  coupling  are  separated. 

699,48.1.  Electrical  Apparatus.  Thomas  H.  Brady, 
New  Britain,  Conn.  Application  filed  July  20, 
1901. 

A  meter  box  is  described.  It  is  provided  with  apertures 
for  the  wires,  and  binding  scraws  within  and  integral  with 
the  box  to  receive  and  retain  the  ends  of  the  wires, 

699.492.  Process  of  Forming  Storage-battery  Plates. 
Rufus  N.  Chamberlain,  Depew,  N.  Y.,  assignor 
to  the  Gould  Storage  Battery  Company,  New 
York.  N.  Y.  Original  application  filed  March 
3,  iSgg.  Divided  and  this  application  filed  No- 
vember 9,  1900. 

The  process  consisti  in  oxidizing  a  plate  as  an  anode  in 
an  electrolytic  bath,  then  shifting  the  plate  thus  oxidized 
into  the  position  of  cathode,  then  introducing  a  new  plate 
as  anode  and  oxidizing  the  latter  in  conjunction  with  the 
previously  oxidized  plate  as  cathode,  the  electrolyte  being 
composed  of  acetic  and  sulphuric  acids. 

699.493.  Method  of  Cleaning  Spongy  Lead  Plates 
for  Storage  Batteries.  Rufus  N.  Chamberlain, 
Depew.  N.  Y..  assignor  to  the  Gould  Storage 
Battery  Company,  New  York,  N.  Y.  Original 
application  filed  March  3.  iSgg.  Divided  and 
this  application   filed  November  9,   1900. 

The  process  of  cleansing  a  spongy  lead  plate  from  the 
active  dissolving  agent  of  an  electrochemical  forming  bath 
is  described.  It  consists  in  exposing  the  plate  as  a  cathode 
in  an  electrolytic  bath,  the  bath  containing  a  solution 
relatlvply  fr^e  from  such  active  aeent. 

699,506.  Electric  Controller.  Arthur  C.  Eastwood. 
Cleveland,  Ohio,  assignor  to  the  Electric  Con- 
troller and  Supplv  Company.  Cleveland.  Ohio. 
Application  filed  December  28,  1901. 

In  the  controller  are  combined  resistance,  parallel 
plates  of  insulating  material  carrying  contact  pieces  elec- 
.trically  connected  with  the  resistance  and  a  U-shaped 
lever  extending  over  the  plates  carrying  a  brush  on  each  of 
its  side  members  placed  to  engage  the  contact  pieces. 
(See  c"t.1 

699,511.  Safety  Attachment  for  Elevators.  Walter 
A.  Forman,  Brooklyn,  N.  Y.  Application  filed 
March  23,   igoo. 

A  lock  or  clutch  mechanism  controlled  by  an  electro- 
magnet is  adapted  to  restrain  the  valve  shaft  of  the  ele- 
vator from  movement  in  either  direction  when  the  motive 
power  is  cut  off. 

699,566.  Automatic  Starter  for  Electric  Motors. 
Joseph  E.  Putnam,  Rochester,  N.  Y.  Applica- 
tion filed  September  8,   1900. 

The  device  comprises  a  weighted  operating  lever,  a 
counterbalanced  contact  lever,  a  variable  resistance,  con- 
nections between  the  levers,  suitable  means  driven  by  the 
motor  forshifting  the  operating  lever  in  accordance  with 
the  speed  of  the  motor  and  suitable  electrical  connections. 


NO.    699.353. — MANUFACTURE    OF    GAS. 

699,433.  Sparking  Igniter  for  Explosive  Engines. 
Richard  L.  Young,  Milwaukee,  Wis.,  assignor  of 
one-half  to  Thomas  J.  Price,  Milwaukee,  Wis. 
Application  filed  July  8,   1901. 

Mechanical  arrangements  are  described  for  bringing  the 
electrodes  into  contact. 

699.455.  Combined  Hose  and  Electric-signaling  De- 
vice. Harrison  T.  Cronk,  New  York,  N.  Y. 
Application  filed  March  5,   1901. 

The  hose  has  two  wires  embedded  therein  out  of  con- 
tact with  each  other,  and  contact  plates  arranged  on  the 
inside  and  outside  respectively  of  the  hose  and  each  con- 
nected with  one  of  the  wires. 

699.458.  Method  of  Covering  Electric  Conductors 
and  Making  Cables.  Horace  W.  Dover,  North- 
ampton, England.  Application  filed  February  i, 
1902. 

The  method  isone  of  making  an  electric  cable  formed  of 
a  number  of  wires  or  strands  or  wires  and  strands  em- 
bedded or  inclosed  in  celluloid,  xylonite  or  similar  ma- 
terial by  forcing  the  material  under  pressure  through  a 
die  and  around  and  between  the  wires  or  strands  passing 
through  the  die  and  at  the  same  time  imparting  a  twist  to 
the  cable  tbus  formed  so  as,  at  a  single  operation,  to  form 
a  cable  wherein  the  individual  wires  and  strands  are  in- 
sulated from  each  other  and  are  twisted  about  the  central 
wire  or  strand, 

699.459.  Apparatus     for     Insulating     or     Covering 


NO.  699,506. — CONTROLLER. 

699.574.  Telegraphic  Distribution.  Henrietta  H. 
Rowland,  Baltimore,  Md.,  administratrix  of 
Henry  A.  Rowland,  deceased,  assignor  to  the 
Rowland  Telegraphic  Company,  Baltimore,  Md. 
Application  filed  July  24,  igoi. 

Combined  with  two  or  more  telegraph  lines  is  a  repeat- 
ing station  located  upon  the  lines  and  comprising  the  fol- 
lowing elements,  viz.,  a  source  of  electricity  from  which 
the  lines  receive  current,  main-line  transmitting  and  re- 
ceiving instruments,  local  transmitting  and  receiving 
current  distributers  operating  in  conjunction  with  the 
main -line  instruments,  and  local  circuit- ma  king  and 
breaking  devices  operated  by  the  receiving  instruments  of 
one  line  and  automatically  operating  the  transmitting  in- 
struments of  another  line. 

699.575.  Telegraphic  Page  Printer.  Henrietta  H. 
Rowland,  Baltimore,  Md.,  administratrix  of 
Henry  A.  Rowland,  deceased,  assignor  to  the 
Rowland  Telegraphic  Company,  Baltimore,  Md. 
-Application   filed  July  24,   1901. 

A  laterally  movable  paper-supporting  carriage  is  com- 
bined with  a  spacing  rod  located  near  the  carriage,  means 
for  imparting  lateral  reciprocating  motion  to  the  rod, 
operative  connection  between  the  carriage  and  the  rod, 
whereby  the  reciprocating  motion  of  the  rod  imparts  a 
step-by-step  motion  to  the  carriage,  means  for  releasing 
the  operative  connection  by  the  operation  of  the  rod,  and 
electromagnetic  means  for  shifting  the  carriage  in  adirec- 
tion>Of  posite  to  that  in  which  it  is  sent  by  the  rod. 


699.582.     Signal      Apparatus.     Samuel      C.     Shaffncr, 
Mobile,  Ala.    Application  filed  January  9,  1902. 

Combined  with  the  street-lighting  system  ar«  a  central 
office,  a  street  signal  system  controlled  therefrom,  a  series 
of  street  signal  boxes  thereon,  switches  within  the  boxes 
for  affecting  the  street-lighting  system,  a  polarized  actuat- 
ing device  for  each  switch  in  circuit  with  the  street-signal 
system,  a  condenser  in  each  box.  means  for  passing  a 
suitable  actuating  current  of  electricity  over  the  signal 
system  for  energizing  the  actuating  device,  and  mechan- 
ical connections  between  each  bos  and  switch  for  reset- 
ting the  latter.     (See  cut.) 

699,590.     Electric   Railway.     Albert    A.    Stolle,    New 
York,  N.  Y.    Application  filed  October  22,  1901. 

One  claim  reads:  In  an  electric-railway  crossing,  the 
combination  with  a  conductor  of  one  line  having  a  vertical 
side  face  adapted  to  receive  a  contact  member  and  hav- 
ing a  gap  at  the  point  where  it  crosses  the  other  line,  of 
means  for  closing  the  gap.  including  a  movable  bridge- 
piece  supported  upon  one  part  of  the  conductor,  extending 
along  the  vertical  contact  face  thereof,  and  having  a  simi- 
lar side  contact  face  and  means  for  moving  the  same  into 
or  out  of  position  to  form  a  connection  across  the  gap. 


d^ 


NO.   699.582. — SIGNAL    APPARATUS. 

699,611.  Bag  Machine.  Lorenzo  D.  Benner.  Peoria, 
111.,  assignor  to  Lucius  G.  Fisher.  Chicago,  111. 
Application  filed   August  2,  1S99. 

In  a  paper-bag  machine,  combined  with  the  feed-rolls 
and  knife  edges  thereof  and  an  electrically  actuated  sever- 
ing device  coacting  with  the  knife-edge  is  a  commutator 
suitably  carried  on  a  swinging  shaft  which  is  actuated  by 
suitable  iniermeshing  gears  from  the  roller  shafts,  and 
suitable  adjustable  contact  points  with  ihe  commutator 
purposed  to  rpgulate  the  action  of  the  severing  devire. 

699.618.  Rail  Bond.  Axel  H.  Englund.  Philadel- 
phia, Pa.,  assignor  to  the  Protected  Rail  Bond 
Company,  Philadelphia,  Pa.  Application  filed 
March  3,  1902. 

The  bond  consists  of  two  heads  united  by  a  body  formed 
in  two  divisions  of  unequal  transversa  dimensions  or  mass. 

699.619.  Combination  Drop  and  Jack  for  Telephone 
Switchboards.  Henry  M.  Fisk,  Wheaton,  111. 
Application  filed  June  22,   1900. 

In  the  device  are  combined  a  socket,  a  suitable  plug 
adapted  to  enter  the  socket,  a  drop  shutter  in  close  prox- 
imity to  the  socket  and  a  slide  adapted  to  engage  with  the 
tip  of  the  plug  to  be  moved  horizontally  thereby  and 
adapted  to  co-operate  with  the  drop  shutter  to  restore  the 
same.  The  slide  is  so  formed  that  a  vertical  movement  is 
imparted  to  the  end  co-operating  with  the  drop-shutter 
when  the  slide  actuated  by  the  plug  rides  horizontally 
over  a  suitable  bearing,  whereby  the  drop  shutter  is  re- 
stored to  its  normal  position  with  greater  certainty. 

699,630.  Method  of  Recording  Messages,  Signals, 
etc.  Peder  O.  Pedersen,  Copenhagen.  Denmark, 
assignor  to  the  American  Telegraphone  Com- 
pany.    Application  filed  March  9,    1900. 

The  method  of  storing  a  number  of  messages  or  signals 
for  subsequent  reproduction  is  described.  It  consists  in 
establishing  in  a  paramagnetic  body  a  series  of  magnetic 
conditions  corresponding  to  a  message  or  signal  and  then 
superposing  or  establishing  another  series  of  magottic 
conditions  in  the  body  within  the  range  of  the  first  series 
of  magnetic  conditions  and  corresponding  to  a  second 
message  or  signal  and  so  on  superposing  series  of  mag- 
netic conditions  corresponding  to  respective  messages  or 
signals. 

699.633.  Electric  Cut-off  Switch.  Leonidas  W. 
Richardson.  Dustin.  Tenn..  assignor  of  one-half 
to  Vernon  H.  Lockwood,  Lawrence  County, 
Tenn.     Application  filed   October    10,  1901. 

In  combination  with  insulating  tubes  and  supporting 
means  therefor  are  a  metallic  plug  secured  within  each 
tube,  a  threaded  wire  passing  through  each  plug,  a  mova- 
ble guide  plug  and  a  threaded  wire  passing  through  each 
guide  plug  and  mounted  within  the  tubes,  insulating 
plugs  at  the  ends  of  the  tubes  and  through  which  plugs 
the  wires  pass,  a  switch  lever,  and  insulated  connections 
between  the  lever  and  the  wires  passing  through  the 
guide  plug. 

Rbissub. 

11,983.  Railway  Signaling  and  Switching  Apparatus. 
John  D.  Taylor.  Buffalo.  N.  Y..  assignor  to  the 
Taylor  Signal  Company.  Application  filed  May 
29,  1901.  Original  No.  605,359,  dated  June  7, 
1898. 

In  the  apparatus  are  a  series  of  operating  levers,  pri- 
mary and  secondary  locking-bars,  connections  between  the 
primary  bars  and  levers,  yielding  connections  between  the 
primary  and  secondary  bars,  holding  latches  for  the  sec- 
ondary bars,  and  electrical  means  for  releasing  the 
latches. 
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L.  A.  Ferguson,  President  National  Elec- 
tric Light  Association. 

Tliat  the  seleclion  of  Mr.  Louis  A.  Ferguson  as 
president  of  the  National  Electric  Light  Association 
was  a  wise  one  is  too  generally  conceded  to  be  the 
occasion  of  much  comment,  as  among  all  the  central- 
station  men  in  the  country  there  is  scarcely  one  more 
progressive  or  better  equipped  for  the  position.  Mr. 
Ferguson  was  born  at  Dorchester,  JLiss.,  August 
19.  1S67.  and  received  his  education  in  the  Boston 
public  schools,  graduating  from  the  Dorchester  High 
School  in  1884.  In  iS88,  after  making  a  remarkably 
good  record  in  the  electrical-engineering  department 
of  the  ^^assachusetts  Institiite  of  Technology,  the 
degree  of  bachelor  of  science  was  conferred  upon 
him  and  he  shortly  afterward  entered  the  service 
of  the  Chicago  Edison  Company,  whose  plans  were 
then  in  the  formative  stage.  After  the  young  man 
had  served  for  a  short  time  as  electrician  of  the 
underground  department  his  advancement,  which 
has  been  steady  and  rapid,  was  begun.  In  1890  he 
was   made   electrical   engineer   of   the   company    and 


and  ability.  Mr.  Ferguson  is  also  president  of  the 
.Association  of  Edison  Illuminating  Companies  and 
a  member  of  the  American  Institute  of  Electrical 
Engineers. 

To  Mr.  Ferguson  is  given  the  credit  of  having 
been  the  first  one,  in  this  country,  at  least,  to  suggest 
a  station  generating  three-phase  alternating-current 
with  transmission  lines  to  sub-stations  operating 
"rotaries"  converting  from  alternating  to  direct  cur- 
rent for  general  distribution.  He  also  planned  the 
beautiful  headquarters  building  now  occupied  by  the 
Chicago  Edison  Company  on  Adams  Street.  Mr. 
Ferguson  is  married  and  resides  in  Evanston  with 
his    interesting    family. 


Electric   Vehicles    Favored  by  Chicago 
Park   Commissioners. 

As  a  preventive  of  the  inconveniences  caused  in 
various  ways  by  the  operation  of  mechanically  pro- 
pelled vehicles  on  the  boulevard  system  in  the  south 
part  of  the  city  of  Chicago,   the   South   Park  com- 


Seattle's  Proposed  Municipal  Plant. 

From  a  trip  during  which  they  inspected  the  Cedar 
River  watershed  and  the  site  of  the  proposed  mu- 
nicipal power  and  light  plant  near  Cedar  Falls.  City 
Engineer  Thomson  and  the  lighting  committee  of 
the  Seattle  (Wash.)  City  Council  have  returned. 
The  party  spent  the  better  portion  of  three  days 
in  the  hills  and  woods  near  the  headwaters  of  the 
Cedar,  and  gained  a  good  idea  of  the  needs  of  the 
power   plant. 

The  plant  will  be  located  630  feet  below  Cedar 
Lake,  3V2  miles  from  that  sheet  of  water.  The  water 
will  be  carried  to  the  power  house  by  a  pipe  line 
at  a  pressure  of  235  pounds  at  the  drop.  It  will 
have  impulse  wheels  of  the  Pelton  type,  direct-con- 
nected to  generators,  which  will  furnish  from  2,600 
to   4.000   horsepower    to    Seattle. 

The  dam.  which  will  store  the  waters  of  the  lake 
for  impounding  purposes  and  for  use  of  the  power 
plant,  will  be  built  in  a  narrow  canyon  a  short  dis- 
tance below  the  point  where  the  river  leaves  the 
lake,  more  than  three  miles  from  the  proposed  plant. 


NATIONAL  ELECTRIC   LIGHT   ASSOCIATIOM.— ILLUMINATIOH    IN    HOTEL   ROTUNDA   AT   CINCINNATI   CONVENTION.      (SEE   PAGE   377) 


in  1893  was  given  charge  of  the  company's  contract 
business  also.  On  June  i,  1897,- he  was  advanced 
to  the  position  of  general  superintendent,  in  which 
capacity  he  was  given  charge  of  the  operating,  con- 
struction and  contracting  business  of  the  company. 
Mr.  Ferguson  still  continues  the  judicious  handling 
of  the  company's  affairs  in  the  position  of  general 
superintendent  of  the  Edison  company,  and  since 
1898  has  filled  a  similar  position  with  the  Common- 
wealth Electric  Company. 

In  addition  to  devotion  to  his  regular  work,  which 
he  has  maintained  to  the  verge  of  breakdown,  Mr. 
Ferguson  has  answered  many  calls  to  perform  public 
duties,  having  contributed  freely  to  the  technical 
press,  delivered  a  number  of  interesting  lectures  and 
served  in  official  capacities  in  many  of  the  foremost 
technical  organizations  of  the  country.  For  two 
years  he  has  filled  the  position  of  first  vice-president 
of  the  National  Electric  Light  Association,  and  his 
promotion  comes  as  a  just  recognition  of  his  services 


missioners  have  adopted  several  amendments  to 
the  municipal  code  w'hich  impose  rather  severe  reg- 
ulations on  the  operators  of  automobiles.  The  re- 
cently adopted  ordinances  recite  in  effect  that  no 
electric,  steam  or  other  mechanically  propelled  ve- 
hicle, while  standing  in  any  park  or  on  an>'  boule- 
vard, street  or  driveway,  shall  have  any  of  the 
machinery  or  generating  power  in  operation.  No 
person  shall  cause  or  permit  any  such  vehicle  to 
emit  smoke,  vapor  or  offensive  odors  while  in  any 
park  or  on  any  of  the  boulevards,  and  no  bell  or 
gong  shall  be  rung  or  horn  or  whistle  blown  or 
other  mechanical  alarm  given  by  any  occupant  of 
an   automobile. 

A  regulation  limiting  speed  to  eight  miles  an  hour 
is  also  made.  .Mthough  the  ordinances  indicate  no 
preference,  it  is  manifest  that  it  is  easier  to  operate 
electric  vehicles  under  the  conditions  specified  than 
to  run  gasoline  or  steam  vehicles  and  keep  within 
the    conditions. 


The  dam,  in  the  first  place,  will  be  15  feet  high. 
It  will  eventually  be  50  feet,  raising  the  waters  of 
the  lake  to  that  height  and  making  that  body  an 
impounding  reservoir  capable  of  storing  water  for 
the  city's  needs  for  many  years  to  come.  The 
ultimate  capacity  of  the  plant  will  be  30.000  horse- 
power. By  this  means  it  is  hoped  that  not  only 
can  the  city  always  get  light,  but  that  power  may  be 
distributed  and  sold  to  manufacturing  establishments 
at   a  low   rate,   inducing  them  to  build  in   Seattle. 

It  has  been  decided  that  the  first  installation  will 
be  3.500  horsepower — one  generator,  of  2.000  horse- 
power, and  two  smaller  generators  of  750  horsepower 
each. 

The  line  to  the  city  will  be  37  miles  in  length. 
It  will  consist  of  two  sets  of  poles,  supporting  three 
wires  each.  The  electromotive  force  of  transmission 
will  be  not  less  than  35,000  volts,  and  probably 
50,000.  Mr.  Thomson  states  that  parties  will  at 
once  be  put  in  the  field,  locating  the  pipe  line  along 
the  mountain  side.  Work  on  dam  and  plant  site 
will  be  commenced  at  an  early  date. 
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NATIONAL  ELECTRIC  LIGHT  ASSOCIATION. 


For  useful  work  accomplished,  for  sustained  in- 
terest in  the  rapidly  succeeding  sessions  and  for  large 
attendance  the  twenty-fifth  convention  of  the  Na- 
tional Electric  Light  Association  in  Cincinnati  this 
week  will  be  noteworthy  in  the  history  of  the  organ- 
ization. A  radical  departure  in  the  manner  of  pre- 
senting topics  to  the  convention,  both  in  quantity 
and  quality,  was  made,  and  it  proved  successful.  Mr. 
Doherty,  the  retiring  president,  and  Mr.  Cahoon,  the 
new  secretary,  who  has  for  some  time  assisted  in 
the  work,  are  certainly  entitled  to  great  credit.  The 
new  method  of  combining  papers,  written  discussions 
and  question-box  queries  and  answers  in  one  classi- 
fied programme  provided  a  wealth  of  material  at  its 
first  trial  too  great  to  be  entirely  assimilated  in  a 
three-day  convention,  even  with  evening  sessions. 
However,  the  essential  excellence  of  the  scheme  was 
amply  demonstrated,  and  next  year,  in  the  light  of 
experience,  the  programme,  which  may  well  be  made 
up  on  the  same  lines,  need  not  be  so  crowded.  Mr. 
Ferguson,  the  new  president,  is  alert  and  energetic, 
with  the  true  Chicago  spirit,  and  may  be  depended 
upon  to  carry  on  the  forward  policy  which  Mr. 
Doherty  has  so  ably  begun.  The  promise  of  a 
marked  growth  in  membership  and  influence  is  very 
bright.  The  actual  attendance  at  Cincinnati  was 
between  550  and  600,  much  the  largest  of  recent 
years,  perhaps  of  any  year.  The  convention  was 
held  in  the  Grand  Hotel  on  Tuesday,  Wednesday 
and  Tliursday,  May  20th  to  22d. 
Opening  Session. 

President  Henry  L.  Doherty  of  Denver  presided 
over  the  deliberations  of  the  association,  and  James 
Blake  Cahoon  of  New  York,  the  lately  appointed 
secretary  succeeding  George  F.  Porter,  resigned, 
performed  the  duties  of  that  office.  At  the  open- 
ing session  the  hall  was  filled. 

The  principal  decoration  of  the  convention  hall, 
which  was  located  in  the  hotel,  was  a  mammoth 
representation  of  the  well-known  convention  badge 


higher  ideals    and    greater    knowledge    from  having 
attended  the  convention. 

After  some  announcements  and  stating  that  70 
questions  were  already  in  the  "question  box,"  and 
I.Kit  50  had  been  answered  in  writing  and  would  be 
presented  during  the  sessions  of  the  convention, 
Mr.  Doherty  delivered  the  annual  presidential  ad- 
dress. 

President  Doherty's  Address. 

It  is  with  great  pleasure  that  I  refer  to  the  prog- 
ress made  by  this  association  in  recent  years.  Our 
membership  has  increased  rapidly;  we  are  no  longer 
poor  and  bankrupt,  but  have  a  proper  income  for 
the    support    of    the    association,    although    a    larger 
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nrrounded  in  a  circle  by  the 


words  National  Electric  Light  Association — set  out 
in  frosted  incandescent  lamps  in  one  of  the  new 
electric-lighting  boards  which  were  so  conspicuous 
at    the   convention. 

The  first  thing  done  at  the  opening  of  the  first 
day's  session  on  Tuesday,  May  20th.  at  10:30  a.  m., 
was  the  introduction  by  President  H.  L.  Doherty 
of  General  A.  Hickenlooper,  president  of  the  Cin- 
cinnati Gas  and  Electric  Company,  who  extended  a 
cordial  and  heartfelt  welcome  to  Cincinnati.  Gen- 
eral Hickenlooper's  speech  was  an  eloquent  one. 
Cincinnati,  he  said,  had  one  of  the  best  managed 
and  most  completely  equipped  electrical  manufac- 
turing plants  in  the  country,  having  an  ultimate  ca- 
pacity of  turning  out  to.ooo-kilowatt  machines,  and 
employing  800  men.  The  general  spoke  of  Cincin- 
nati's  other  manufacturing  enterprises   and   its   nat- 
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income  would  be  very  welcome  and  it  would  en- 
able us  to  make  this  association  a  great  factor  in 
the  development  of  the  central-station  business, 
which,  after  all,  is  the  backbone  of  the  entire  elec- 
trical industry.  Not  only  is  our  membership  grow- 
ing, but  its  quality  is  also  improving.  We  may  ex- 
pect valuable  work  from  our  membership,  as  it 
possesses  untold  possibilities,  but  in  some  way  the 
necessity  must  be  impressed  upon  our  members  of 
their  taking  a  greater  interest  in  the  association's 
work  and  feeling  a  greater  responsibility  for  asso- 
ciation progress. 

Programme  Methods. — The  programme  presented 
at  this  convention  will  be  a  radical  departure  from 
our  former  methods.  Your  officers  believe  that 
more    satisfactory    results    could    be    obtained    and 


write  a  long  paper  on  some  certain  subject,  and  to 
present  every  aspect  of  the  matter  under  considera- 
tion. Yet  all  of  the  companies  which  are  members 
1)1  this  association  have  officers  or  men  in  their 
employ  who  can  give  us  valuable  information, 
data  or  points  on  problems  which  must  be  solved 
sooner  or  later  by  every  central-station  manager. 
Something  must  be  done  to  arouse  the  apathy  of 
our  membership.  They  must  not  only  suggest  the 
subjects  which  they  wish  to  have  discussed,  but 
also  help  the  officers  in  locating  those  who  are 
capable  of  discussing  them,  and  must  exert  their 
influence  to  obtain  the  co-operation  of  these  men, 
if  pressure  must  be  brought  to  bear  to  secure  their 
assistance. 

Progress. — It  is  customary  to  expect  the  president 
of  your  association  to  detail  the  progress  made  in 
methods  and  appliances  during  his  administration. 
1  do  not  think  those  qualifications  which  go  to 
make  up  a  good  presiding  officer  are  apt  to  be  the 
same  qualifications  as  would  go  to  make  up  a  man 
capable  of  detailing  to  you  this  progress.  Many 
of  our  most  aggressive  and  prominent  members  are 
either  business  men  pure  and  simple,  or  else  their 
numerous  duties  occupy  so  much  of  their  time  that 
thev  have  little  or  no  opportunity  for  keeping  fully 
uos'ted  upon  all  developments  of  an  engineering  na- 
ture. I  therefore  recommend  that  this  association 
not  only  elect  a  president  each  year,  but  that  they 
also  elect  an  editor  to  report  progress  made  in  meth- 
ods and  apparatus,  authorizing  this  editor  to  appoint 
as  many  sub-reporters  as  he  sees  fit  to  do.  This 
position  of  editor  should  be  one  of  much  honor,  for 
it  is  a  practical  estimate  by  practical  men  of  their 
high  regard  for  his  ability. 

In  general,  I  may  say  that  the  vital  portions  of 
central-station  work  are  the  beginning  and  the  end- 
ing, and  the  problems  which  affect  us  most  are  those 
not  strictly  within  the  province  of  electrical  engi- 
neering. Our  present  enormous  waste  and  our  great- 
est opportunity  for  economy  are  on  our  boilers  and 
engines,  or  other  prime  movers  which  we  use.  but 
probably  our  greatest  opportunity  for  increasing  our 
earnings  lies  in  the  development  of  our  market. 
Recent  developments  have  made  it  possible  to  obtain 
a  brake  horsepower  per  pound  of  coal  by  the  use  of 
internal-combustion  engines.  This  subject  will  be 
treated  more  fully  at  another  session  of  this  con- 
vention. 

Recently  a  manufacturer  gave  a  bid  on  a  steam 
turbine,  direct-connected  to  an  alternating-current 
generator,  with  a  guarantee  of  steam  consumption 
which  would  be  almost  equal  to  lo  pounds  of  steam 
per  indicated  horsepower  in  our  old-type  engines. 
The  possibilities  of  steam  turbines  will  be  presented 
at  this  convention. 

The  acquisition  of  business  on  a  favorable  basis 
depends  very  largely  upon  our  method  of  charging, 
and  in  spite  of  the  fact  that  this  subject  has  been 
considered  and  reconsidered  for  the  past  four  or  five 
conventions  of  this  association,  we  find  that  a  larger 
majority  of  our  membership  wished  to  hear  this  sub- 
ject discussed  than  any  subject  which  now  confronts 
central-.station  managers.  We  have  therefore  tried 
to  arrange  for  the  thorough  discussion  of  this  sub- 
ject by  obtaining  written  opinions  from  the  advo- 
cates of  the  various  .systems  now  in  vogue  as  a 
proper  introduction   of  the  subject. 

The  Province  of  this  Association. — This  associa- 
tion was  formed  for  the  benefit  of  the  central-station 
industry,   and   its  principal   aim   should  be  to   assist 
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ural  and  residential  attractions.  It  was  a  pleasure 
to  welcome  men  of  the  genius  and  attainments  of 
the  members  of  the  National  Electric  Light  Associa- 
tion. Speaking  of  the  wonders  accomplished  by 
Aladdin  of  the  oriental  tale,  General  Hickenlooper 
called  attention  to  the  fact  that  these  wonders 
were  accomplished  by  the  genius  of  the  lamp  and 
of  the  ring — both  of  which  might  be  considered  to 
have  an  electrical  significance — the  lamp  in  a  self- 
evident  sense,  and  the  "ring"  in  humorous  allusion 
to  some  of  the  operations  of  the  central-station 
companies. 

Frederic  Nicholls  of  Toronto  returned  thanks  on 
behalf  of  the  association  for  the  gracefully  worded 
welcome  of  General  Hickenlooper.  He  was  quite 
sure  that   one  and  all   would  leave  Cincinnati   with 
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greater  assistance  rendered  the  central-station  in- 
dustry by  the  elimination  of  long  papers  on  tech- 
nical subjects  and  by  the  substitution  therefor  of 
short  written  discussions  by  men  in  position  to  give 
valuable  advice  on  these  subjects  of  practical  every- 
day importance  to  the  central-station  managers. 
You  cannot  expect  this  new  departure  to  develop 
all  of  its  possibilities  upon  its  first  application.  It 
has  been  almost  impossible  to  obtain  the  support  of 
our  members  and  to  impress  upon  them  just  what 
was  wanted.  If  this  programme  method  proves  to 
be  as  acceptable  to  you  as  was  our  former  method, 
I  am  quite  sure  we  shall,  within  another  year,  make 
it  of  great  value,  for  I  believe  this  plan  renders  it 
possible  for  every  member  to  co-operate  better  with 
the  association   officers.    Few   men   feel   inclined  to 
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central-Station  managers.  It  must  therefore  solve  all 
problems  which  the  central-station  manager  is  called 
upon  to  meet,  and  these  problems  are  not  confined 
to  electrical  engineering.  There  seems  to  be  a  pre- 
vailing belief  that  this  association  should  be  strictly 
a  technical  society,  but  I  am  confident  that  if  we 
devoted  ourselves  entirely  to  technical  matters,  it 
would  be  detrimental  to  the  central-station  industry, 
and  we  would  be  covering  a  field  of  work  that  should 
be  covered  by  other  associations,  and  neglecting  a 
field  of  work  which  would  then  not  be  covered  by 
any  association. 

A  great  mass  of  the  education  and  information 
required  for  the  proper  development  of  this  business 
is  not  at  all  dependent  on  technical  electrical  engi- 
neering only,  or  at  least  is  only  incidental  thereto, 
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but  it  is  clearly  the  province  of  this  association  to 
cover  the  field  of  central-station  work,  whether  it  is 
the  solution  of  how  best  to  transform  heat  to  power, 
or  how  best  to  acquire  business.  It  would  also  be 
of  benefit  to  the  entire  engineering  fraternity  if 
closer  relationship  could  be  established  between  all 
of  the  societies. 

The  Proper  Attitude  Toward  Other  Associations. 
— There  is  a  fine  chain  of  identification  existing  be- 
tween all  the  electrical  associations,  although  there 
is  no  well-defined  relationship.  On  one  hand,  we 
have  the  Institute  of  Electrical  Engineers,  with  a 
l^rgt   niembirship  and  capable  of  best  handling  all 
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subjects  of  highly  scientific  character,  and  best 
equipped,  from  the  standpoint  of  membership,  to 
undertake  all  work  of  a  research  nature.  On  the 
other  hand,  we  have  numerous  state  and  sectional 
organizations,  which  are  aimed  to  benefit  the  small 
central-station  managers  who  cannot  afford  to  join 
our  association,  or  who  cannot  leave  their  plants  to 
make  any  great  journey  to  attend  this  association's 
meetings.  Now,  in  a  measure,  we  are  the  connecting 
link  between  the  Institute  of  Electrical  Engineers 
and  these  small  electrical  associations.  These  state 
organizations  have  a  peculiar  field  of  usefulness,  and 
any  encouragement  which  can  be  offered  to  them 
should  be  extended  to  assist  in  building  up  these 
small  organizations.  We  should  each  year  invite 
the  officers  of  these  small  associations  to  our  con- 
vention, and  encourage  them  to  look  to  us  for  as- 
sistance in  matters  which  are  beyond  the  scope  of 
their  own  association.  These  associations  should 
endeavor  to  map  their  work  so  that  it  does  not  in- 
terfere with  the  work  of  this  association,  but  is  in 
harmony  therewith,  and  we  in  turn  should  aim  to 
cover  a  field  of  work  not  covered  by  the  Institute 
of  Electrical  Engineers,  and  to  have  such  technical 
work  as  is  needed  for  our  progress  undertaken  by 
the  latter  body  by  joining  their  organization  and  hav- 
ing such  a  large  central-station  representation  that 
the  Institute  would  give  proper  consideration  to  all 
technical  matters  relating  especially  to  central-station 
work.  The  American  Society  of  Mechanical  Engi- 
neers also  covers  a  great  portion  of  engineering  work 
which  confronts  the  central-station  manager,  and  a 
closer  relationship  with  this  society  cannot  help  but 
prove  beneficial  to  all  parties.  I  refer  now  more 
particularly  to  our  problems  in  steam  engmeering. 
'  he  Metric  System. — The  bad  effect  of  lack  of 
affiliation  with  other  scientific  societies  is  evidenced 
in  the  present  attitude  of  these  societies  on  the  adop- 
tion of  the  metric  system  for  governmental  work. 
The  American  Institute  of  Electrical  Engineers  has 
formally  adopted  resolutions  favoring  the  metric 
system ;  the  American  Society  of  Mechanical  Engi- 
neers has  taken  the  opposite  position.  Personally,  I 
am  fully  in  accord  with  the  former  society  and 
entirely  in  discord  with  the  latter  society,  and  I 
feel  that  they  have  been  prompted  by  selfish  reasons 
to  turn  back  the  wheeels  of  progress.  It  is  ex- 
asperating to  feel  that  because  a  few  men  have  a 
portion  of  their  assets  in  standards,  whose  value 
would  be  destroyed,  we  must  continue  to  use  a 
system  of  weights  and  measures  improperly  suited 
to  our  needs,  and  which  must  necessarily  curtail 
the  usefulness  of  engineering  labor  to  such  an  ex- 
tent that  it  is  equivalent  to  shortening  the  life  of 
every  man  following  engineering  work.  It  is  not 
unfair  to  assume  that  our  present  system  of  weights 
and  measures  is  as  cumbersome  and  objectionable  as 
comoared  with  the  decimal  system  of  weights  and 
measures  as  is  the  English  system  of  currency  as 
compared  with  our  decimal  system  of  currency,  and 
I  cannot  believe  that  there  is  any  man  unbiased  by 
selfish  reasons  and  who  has  had  experience  with 
both  systems  of  currency  who  is  not  firmly  convinced 
that  the  English  people  should,  to  their  great  advan- 
tage, immediately  dispense  with  their  present  system 
in  favor  of  the  decimal  svstem,  even  though  it  re- 
sulted   in    temporary    hardship     and.   inconvenience. 


Every  argument  which  can  be  brought  against  a 
change  from  the  English  system  of  money  to  the 
decimal  system  can  also  be  brought  against  a  change 
from  our  system  of  weights  an-d  measures  to  the 
decimal  system  of  weights  and  measures.  I  think 
this  association  should  give  this  matter  further  con- 
sideration, and  if  our  members  are  as  greatly  in 
favor  of  the  decimal  system  as  I  believe  they  are, 
we  should  put  ourselves  on  record  in  such  unqualified 
terms  that  there  can  be  no  further  doubt  of  the 
position  of  this  association  on  this  question. 

Our  Relationship  to  Manufacturers. — The  interests 
of  the  central  stations  of  this  country  and  the  in- 
terests of  the  manufacturers  of  the  apparatus  which 
we  use  are  ofttimes  identical.  We  have  heard  fre- 
quent criticisms  in  former  conventions  of  this  as- 
sociation of  the  fact  that  papers  presented  at  our 
meetings  often  favored  a  manufacturer  of  some  cer- 
tain class  of  apparatus.  On  the  other  hand,  the  rules 
of  this  association  are  so  strict  that  at  times  we 
must  work  a  hardship  to  the  manufacturer  and 
curtail  the  usefulness  of  this  association  in  order 
10  avoid  these  criticisms.  There  can  be  no  distinctive 
line  drawn,  and  while  we  cannot  permit  manufac- 
turers to  use  our  association  for  advertising  purposes, 
we  must  leave  this  matter  in  a  great  measure  within 
the  discretion  of  the  officers  of  this  association,  as 
to  the  character  of  the  papers  presented  and  the 
editing  of  their  contents,  and  must  allow  our  mem- 
bers to  refer  to  an  apparatus  or  to  a  manufacturer 
on  the  floor  of  this  convention  at  their  discretion. 
We.  of  course,  reserve  the  right  to  eliminate  any 
of  their  remarks,  if  we  think  it  best  to  do  so,  and 
we  should  be  able  to  protect  ourselves  from  the 
abuse  of  this  discretion  by  censuring  any  speaker 
on  the  floor  whose  intentions  are  plainly  out  of  ac- 
cord with  the  liberty  accorded  him  or  by  debarring 
him  from  further  participation  in  our  proceedings. 
We  want  the  assistance  of  all  of  the  manufacturing 
companies,  and  we  can  reap  considerable  benefit  from 
their  co-operation.  In  the  long  run,  and  on  some 
points  especially,  our  interests  are  absolutely  iden- 
tical, and  yet  some  manufacturers,  by  a  short-sighted 
business  policy,  aim  to  gain  small  profits  for  them- 
selves at  great  expense  to  the  central-station  .indus- 
try and  the  retardation  of  central-station  develop- 
ment by  cultivating  competitive  conditions. 

Municipal  and  Other  Competition. — The  efforts  of 
the  advocates  of  municipal  ownership  are  productive 
of  the  very  results  which  they  most  seek  to  avoid, 
namely,  the  formation  of  large  syndicates  for  the 
control  of  these  properties.  I  do  not  regard  mu- 
nicipal ownership  as  a  matter  of  permanent  impor- 
tance. Ninety  per  cent,  of  all  the  municipal  plants 
which  have  been  installed  have  proven  rank  failures. 
Many  of  them  have  been  abandoned,  and  many  others 
of  them  would  be  disposed  of  if  the  taxpayers  really 
knew  the  results  obtained  in  these  plants.  It  is  idle 
to  suppi'^i-  that    a   niiinicipality   can  ever  operate  an 


to  join  hands  with  them  for  the  purpose  of  making 
a  very  thorough  investigation  of  a  number  of  mu- 
nicipal plants.  Our  offer  was  backed  up  with  a  check 
for  $2,500,  to  cover  one-half  of  our  portion  of  the 
expense.  The  League  has  never  attempted  to  meet 
us  half  way.  A  large  portion  of  its  members  do 
not  want  facts ;  the  remaining  small  portion  are  sin- 
cere in  their  belief  in  municipal  ownership,  but  are 
so  hopelessly  in  the  minority  that  it  is  impossible 
for  them  to  make  any  effective  effort  to  join  with 
us  in  this  investigation. 

I  recommend  that  another  effort  be  made  to  induce 
the  League  of  American  Municipalities  to  either  put 
up  or  shut  up.  We  cannot  compel  them  to  make 
this  investigation  against  their  will,  but  we  can  pre- 
vent them  from  having  any  good  excuse  to  offer 
for  not  doing  so,  for  if  we  offer  to  furnish  all  of  the 
money  necessary  for  the  investigation,  there  can  be 
no  good  ground  for  their  still  refusing  to  join  us. 
If  they  still  neglect  to  join  in  this  investigation,  we 
should  make  this  offer  to  other  similar  organizations. 
The  American  Economic  Society  is  largely  composed 
of  municipal-ownershp  advocates.  Its  membership 
comes  largely  from  men  of  academic  profession,  who 
have  so  little  knowledge  of  politics  and  men  that 
they  cannot  be  expected  to  know  and  appreciate  the 
disadvantage  and  shortcomings  of  municipal  owner- 
ship. They  may  be  willing  to  join  us  in  this  in- 
vestigation, and  might  even  be  willing  to  put  tip 
some  of  the  funds,  for  I  believe  most  of  them  are 
sincere  in  their  views. 

Development  of  Our  Market. — We  have  not  yet 
reached  the  commercial  age,  and  I  predict  that 
within  five  years  our  association  will  almost  lose 
sight  of  engineering  matters  in  their  eagerness  to 
increase  their  sales.  Our  earnings  through  economy 
of  operation  have  well-defined  limits,  but  the  possi- 
bilities of  increasing  our  earnings  by  developing  our 
market  have  a  much  wider  range.  About  70  per 
cent,  of  all  of  our  expenses  are  not  influenced  by 
the  output  of  our  station,  and  are  only  partially 
influenced  by  the  capacity  of  our  station.  We  sell 
only  from  10  per  cent,  to  30  per  cent,  of  the  amount 
of  current  we  are  capable  of  generating,  and  our 
plants  therefore  lie  practically  idle  for  about  70 
per  cent,  to  go  per  cent,  of  the  time.  It  is  not  pos- 
sible to  acquire  a  daily  uniform  load,  but  we  can 
greatly  influence  the  load  factor  of  our  stations  by 
the  class  of  business  that  we  encourage.  We  want 
that  class  of  business  which  demands  the  least  in- 
vestment and  which  yields  the  greatest  consumption. 
I  think  we  must  lessen  the  difference  between  our 
operating  costs  and  selling  price.  It  is  possible  to 
make  the  greatest  returns  on  the  capital  invested 
when  the  income  per  kilowatt  is  nearly  at  a  minimum. 
I  believe  our  business  to-day  might  be  considered  as 
of  a  retail  nature  compared  with  what  it  will  be 
a  few  years  hence.  I  see  no  reason  why  central- 
station    companies   should   not   furnish   every  bit   of 
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electric  plant  as  economically  as  can  private  capital. 
'1  he  question  thus  reduces  itself  to  whether  we,  as 
central-station  men,  are  going  to  demand  profits  so 
large  that  we  force  the  city  to  build  its  own  plant, 
or  whether  we  are  content  to  furnish  service  at  a 
price  equal  to  what  it  would  cost  the  city  to  furnish 
its  own  service,  depending  for  our  profits  upon  the 
greater*  degree  of  economy  which  will  be  obtained 
in  a  privately  operated  plant. 

To  meet  municipal  competition  we  must  be  in 
position  to  tell  the  people  what  results  have  been 
obtained  in  other  cities  where  this  experiment  has 
been  tried;  but  I  doubt  if  we  will  ever  obtain  any 
data  of  value  except  by  a  thorough  investigation,  by 
an  expert  accountant  and  a  competent  engineer,  of 
each  municipally  operated  plant.  For  us  to  attempt 
this  work  individually  would  be  as  advisable  as  to 
join  hands  with  some  other  organization  which  is 
interested  in  demonstrating  that  municipally  oper- 
ated plants  are  a  success.  The  officers  of  your  asso- 
ciation made  a  proposition  to  the  League  of  American 
Municipalities,  at  their  Syracuse  convention  in  1899, 


power  used  in  any  town,  regardless  of  size  of  in- 
stallation. One  power  house  can  be  run  more  eco- 
nomically and  with  less  aggregate  capacity  than  sev- 
eral, and  we  must  content  ourselves  with  a  smaller 
margin  of  profit  per  kilowatt,  our  future  profit  being 
represented  by  a  greater  degree  of  economy  result- 
ing from  a  central-station  operation  versus  isolated- 
station  operation. 

Line,  meter  and  transformer  eflSciencies  have  often 
been  so  low  in  alternating-current  stations  that  the 
stations  were  paid  for  but  from  35  per  cent,  to  65 
per  cent,  of  the  current  sent  out,  and  even  then  the 
cost  of  lost  current  in  alternating  stations  was  not 
as  great  as  the  additional  interest  charge  in  direct- 
current  stations.  Core  loss  in  transformers^ and  in- 
terest can  be  considered  as  charages  of  an  identical 
nature. 

As  you  increase  your  sales  per  lamp  per  year. 
assuming  that  your  selling  price  remains  constant, 
your   income  per  kilowatt   generated   increases  very 

[Continued  on  ^ag-e  jyi.] 
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Photometric  Value  of   Arc  Lamps.' 

This  is  the  third  progress  report  of  the  committee, 
which  is  comprised  of  Henrj'  !-■  Uoherty,  chairman ; 
Professor  \V.  E,  Goldsborough  and  J.  Q.  Brown. 
During  the  year  an  effort  was  made  to  carry  out 
a  comprehensive  and  comparative  study  of  the  open 
and  enclosed  types  of  scries  arc  lamps,  in  view  of 
the  great  attention  that  has  been  directed  to  the 
use  of  series  cnclosed-arc  lamps  in  street  lighting 
during  the  last  few  years.  The  records  contain 
much  valuable  information  bearing  upon  this  sub- 
ject, and  the  hope  is  expressed  bv  the  committee 
that  it  will  ser\-e  to  clear  up,  in  the  minds  of  the 
membership  of  the  association,  a  nimibcr  of  disputed 
points  as  regards  the  relative  merits  of  the  various 
types  of  lamps  and  arc  settings  tested.  The  coni- 
mittee  directs  special  attention  to  the  results  which 
show  the  illumination  on  a  plane  normal  to  the  ray 
at  different  points  along  the  street  for  direct-cur- 
rent,   open    and    enclosed    lamps,    together    with    the 


FIG.     I.        PHOTOMETRIC  VALUE    OP    ARC    LAMPS. — MEAN 
CURVES    OF    SEVERAL    TESTS. 

effect  of  changing  the  height  of  these  lamps  upon 
such  illuminations.  Acknowledgment  is  also  made 
of  the  committee's  obligation  to  the  School  of  .Elec- 
trical Engineering,  Purdue  University,  for  the  great 
service  it  has  rendered  in  making  the  carrying  out 
of  the  tests  possible. 

Professor  C.  P.  Matthews,  the  photometrist  of 
the  committee,  reports  in  detail  a  record  of  the 
tests  that  have  been  carried  out  since  the  date  of 
his  last  report.  Particular  attention  was  given  to 
the  performance  of  series  arcs  of  both  the  open  and 
enclosed  types.  The  methods  and  apparatus  used 
were  substantially  those  developed  and  described  in 
the  work  of  previous  years.  The  material  is  classi- 
fied as  follows : 

I.  Tests  of  6.6-ampere,  direct-current  enclosed- 
arc  lamps  in   their  commercial   forms. 

II.  Similar  tests  of  6.6-ampere  alternaling-cur- 
rent  enclosed-arc  lamps. 

III.  Also  tests  of  7.5-ampere  alternatinQ:-currcnt 
cnclosed-arc  lamps. 

IV.  Tests  of  a  450-watt  arc  under  varying  con- 
ditions of  energy  supply,  etc. 

V.  Tests  of  various  brands  of  high  and  low-grade 
carbons  in  a  9.5-ampere  open  arc. 

VI.  A  consideration  of  the  illumination  produced 
on  a  plane  normal  to  the  ray  at  different  distances 
from  the  lamp;  the  mean  value  of  this  illumination 
between  chosen  limits;  and,  finally,  the  effect  upon 
these  quantities  of  a  variation  in  the  height  of  the 
lamp. 

As  Professor  Matthews'  use  of  the  Hefner  unit 
in  the  reports  of  previous  years  met  with  some 
criticism,  he  gives  at  some  length  an  explanation 
of  such  usage,  concluding  as  follows :  "If,  now,  the 
British  candle  be  defined  as  1.14  Hefner  units,  we 
have  a  fairly  concrete  standard  and  there  can  be 
no  objection  to  the  use  of  the  term  candlepower 
thus  defined.  With  this  thought  in  mind,  I  have 
tabulated  most  of  the  results  in  terms  of  candle- 
power,  paralleled,  in  order  that  ready  comparison 
may  be  made  with  the  results  of  the  two  previous 
reports,  by  the  corresponding  values  in  Hefner  units. 
The  curves,  however,  arc  plotted  in  the  candle- 
power    unit." 

For  the  purpose  of  securing  data  on  the  perform- 
ance of  6.6-ampere  constant  direct-current  lamps, 
six  lamps,  representing  three  well-known  brands, 
were  tested  for  candlepower  and  energy  consump- 
tion. The  luminous  intensity  was  measured  at  IS 
degrees  intervals  from  15  degrees  above  the  hori- 
zontal to  75  degrees  below.  The  lamps  were  fitted 
with  opalescent  inner  and  clear  outer  globes.  They 
give  from  360  to  410  candlepower  in  the  most  useful 
directions.  While  there  is  considerable  variation 
among  the  curves  of  separate  lamps,  the  mean  of 
all  is  a  curve  of  remarkable  smoothness.  The  clear 
globe  produces  the  u>nal  rounding  effect  on  the 
curves,  drawing  tiieni  closer  to  the  mean  and  reduc- 
ing them  somewhat  by  absorption.     The  greater  the 

1.  Abstract  of  report  presented  to  the  National  Electric  Light 
Association  at  Cincinnati,  Ohio,  on  May  zi,  1902. 


tendency  of  the  candlepower  curve  to  slant  away 
from  the  arc  in  passing  from  15  degrees  B  to  the 
horizontal,  the  more  effective  the  lamp  for  street 
lighting.  For  street  lighting,  best  distribution  is 
obtained  with  closed-base  inner  globes. 

Three  lamps  of  the  6.6-ampere,  constant  alternat- 
ing-current type,  with  globe  fittings,  as  follows : 
(a)  opalescent  inner,  clear  outer;  {b)  opalescent 
uincr  only;  (c)  opalescent  inner  and  street  shade, 
were  subjected  to  careful  tests  for  luminous  in- 
tensity and  power  consumption.  The  mean  curve 
of  the  alternatmg  6,6-ampere  lamp  with  clear  outer 
globe  ranges  from  190  candlepower  in  the  horizon- 
tal to  220  candlepower  at  30  degrees  B.  These  val- 
ues are  much  less  than  the  corresponding  values 
lor  the  6.6-ampere,  direct-current  lamp  with  similar 
globes.  The  power  consumption  of  the  alternating 
lamp   is  considerably  smaller. 

As  the  7.5-ampere  constant  alternating-current 
type  of  lamp  takes  approximately  the  same  power  as 
the  6.6-ampere,  direct-current  lamp,  its  candlepower 
curves  are  of  some  interest.  The  distribution  curves 
are  quite  similar  in  outline  to  those  of  the  6.6-am- 
pere alternating  lamp,  but  the  candlepower  is 
.  strengthened  in  all  directions,  as,  of  course,  it 
should  be. 

Figure  i  shows  in  one  diagram  the  mean  curves 
taken  from  the  figures  of  the  preceding  tests.  The 
relative  value  of  the  different  types  of  lamps  as 
producers  of  useful  light  below  the  horizontal  plane 
through  the  arc  is  very  well  shown.  To  this  figure 
is  added  curve  S,  which  is  taken  from  a  7.5-ampere 
alternating  arc  fitted  with  a  shade  whose  action 
is  superior  to  that  of  the  shade  on  the  6.6-ampere 
lamps.  The  result  of  this  is  to  bring  the  curve  of 
the  alternating  lamp  into  close  proximity  to  those 
of  the  6.6-ampere  direct-current  lamps  consuming 
approximately  the  same  power. 

By  the  term  specific  power  consumption  is  meant 
the  watts  per  mean  hemispherical  candlepower.  The 
values  below  are  obtained  by  dividing  the  average 
power  consumption  of  all  lamps  of  one  type  by  the 
average  value  of  the  mean  hemispherical  candle- 
power  of  all  lamps  of  that  type. 

D.  C.  5.6-amp.  op.  inner,  clear  outer 1.31  watts  per  c.  p. 

A.  C.  6.6-amp.  op.  inner,  clear  outer i.gz  watts  per  c.  p. 

A,  C.  6.6-amp.  op.  inner,  shade 1.48  watts  per  c.  p. 

These  figures  show  that  while  the  alternating  lamp 
taking  6.6  amperes  is  inferior  to  the  direct-current 
lamp  of  the  same  current  capacity  in  light-producing 
power  below  the  horizontal,  the  use  of  a  shade  on 
the  former  brings  down  its  specific  power  consump- 
tion to  within  13  per  cent,  of  that  of  the  direct- 
current   lamp. 

Owing  to  lack  of  time,  the  mean  hemispherical 
candlepower  of  the  7.5-ampere  alternating-current 
lamps  was.  not  determined.  Data  were  at  hand 
(see  i-^ig.  i),  however,  to  form  a  comparison 
of  the  specific  power  consumption  on  a  basis  of 
candlepower  in  the  most  useful  directions  of  0°,  15° 
B  and  30°  B.  The  watts  per  unit  candlepower  in 
these  directions  are: 

Horizontal.  15°        30*^ 

Direct-current  6.6,  clear  outer 1.29        1.17        i.ii 

Alternating-current  7.5,  shade. 1.45         1.22        1.02 

The  6.6-ampere  lamps  show  a  mean  power  factor 
of  0.88.   and   the  7.5-ampere   lamps   of  0.83. 

In  Fig.  2  are  shown  the  results  of  tests  with  a 
2,000-nominal-candlepower  arc  lamp,   the   power   rc- 


rcct  or  alternating,  the  arc  open  or  enclosed,  the 
globe  clear  or  opalescent,  the  arc  shaded  or  other- 
wise, the  current  large  or  small.  The  power  being 
constant,  current  and  electromotive  force  vary  in- 
versely. 

The  number  of  tests  on  low-grade  open-arc 
carbons  was  insufficient  to  warrant  any  definite  con- 
clusions. From  the  results  of  tests  on  high-grade 
carbons,  it  is  seen  that  the  carbons  when  solid 
give  more  candlepower  in  all  three  directions. 
When  cored,  they  fall  behind  the  mean  of  the  low-' 
grade  carbons  throughout  the  angle  between  o*^ 
and  12°  B.  This  is,  without  doubt,  due  to  the 
deep  crater  formed  in  the  cored  carbon.  Six 
brands  of  these  carbons  were  tested  for  life  in 
ordinary  series  arc  lamps.  Although  high-grade 
carbons  give  a  superior  candlepower,  they  show  a 
somewhat  shorter  life  when  burned  open  than  the 
low-grade.  Thus  the  mean  life  of  the  positive  low- 
grade  carbons  is  about  nine  per  cent,  greater  than 
the  high-grade.  The  difference  in  the  life  of  the 
negatives  is  slight. 

A  discussion  then   follows  of  curves  of  illumina- 
tion and  the  effect  of  the  height  of  lamp.     In  Fig. 
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PIG.    3.      PHOTOMETRIC    VALUE    OF   ARC    LAMPS  — ILLUMI- 
NATION   AS    A    FUNCTION    OF    HEIGHT    OF    LAMP. 

3  the  results  of  plotting  the  mean  illumination  be- 
tween 50  and  150  feet  against  height  of  lamp  are 
shown.  It  is  noted  that  40  feet  for  the  open  arc 
produces  the  greatest  mean  illumination.  The  re- 
sults for  the  enclosed  arc  are  contradictory.  The 
maximum  occurs  for  the  upper  curve  between  25 
and  30  feet,  and  probably  this  height  is  the  most 
effective  under  average  conditions  when  maximum 
mean   illumination   is  desired. 


Gaulard  &  Gibbs   Reissue   Declared    In- 
valid. 

In  the  United  States  Circuit  Court  in  Boston,  May 
i2th,  Judge  Colt  sustained  the  defendant's  demurrer 
and  dismissed  the  bill  brought  by  the  Westinghouse 
Electric  and  Manufacturing  Company  against  the 
Stanley  Electric  Manufacturing  Company,  involving 
the  validity  of  the  reissue  of  letters  patent  11,836, 
covering  a  system  of  electrical  distribution  granted 
o  complainant  as  assignee  of  Gaulard  &  Gibbs.     By 

BOOC-P. 


FIG.    2.       PHOTOMETRIC    VALUE    OF    ARC    LAMPS.— 

maining  constant.  The  three  candlepower  values 
for  each  arc  are  laid  off  in  their  proper  directions 
and  the  points  connected  by  straight  lines.  These 
lines  may  therefore  be  considered  as  chords  of  the 
curves  of  candlepower  distribution.  The  curves 
themselves  would  depart  somewhat  from  these 
chords,  but  not  sufficiently  to  invalidate  the  con- 
clusions drawn.  The  diagram  shows  at  first  glance 
that  450  watts  expended  between  a  given  pair  of 
carbon  points  may  produce,  under  varying  conditions 
such  as  occur  in  everyday  practice,  widely  different 
values  of  candlepower  in  useful  directions.  These 
variations   depend  upon  whether  the  current   be  di- 


■TEST    OF   A   450-WATT   LAMP   IN   VARIOUS   FORMS. 

the  court's  latest  decision  the  reissue  is  declared  to 
be  invalid.  In  its  demurrer  the  defendant  raised 
the  question  whether  the  reissue  was  valid  under 
the  statute  governing  reissues.  The  patentees  were 
notified  that  an  interference  could  be  avoided  only 
by  a  disclaimer  of  the  arrangement  of  the  converters 
in  multiple  arc,  and  two  disclaimers  were  filed — 
one  in  substitution  for  the  other.  The  original  dis- 
claimer restricted  the  scope  of  the  patent  and  the 
sul)stitute  imposed  no  limitation  on  the  arrange- 
ment in  converters,  allowing  the  patent  to  stand  for 
a  system  of  electrical  distribution,  without  regard 
to    the   arrangement    of   the    converters. 
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Possibilities  of  Sign  and   Decorative 
Lighting.' 

By  E.  J.  McAllister, 

Tiiat  mercliants  begin  to  realize  tlie  ovcrwiielniing 
value  and  importance  of  a  well-liglited  place  of  busi- 
ness is  demonstrated  by  the  attention  that  is  now 
given  this  detail  in  constructing  modern  ntercantile 
buildings,  and  as  the  interior  attractiveness  of  a 
place  of  business  is  ver>'  likely  to  be  judged  by  ex- 
ternal appearances,  the  merchant  seeks  to  make  his 
place  of  business  as  attractive  and  cheerful  as  pos- 
sible externally  as  well  as  internally. 

By  the  introduction  of  the  incandescent  lamp  the 
many  difficulties  of  effective  store  lighting  by  arti- 
ficial  means   were   reduced  to  a  minimum,  but   no- 


SIGN   AND    DECORATIVE   LIGBTING. — FLUSH-LETTER 
CONSTROCTION. 

where  has  the  difference  in  effect  been  so  marked 
as  in  the  external  appearance  of  such  buildings  as 
are  devoted  to  purposes  calculated  to  draw  people 
to  them  after  dark. 

In  the  city  of  New  York,  where  a  total  of  a  little 
over  1,000,000  i6-candlepower  lamps,  or  their 
equivalent,  are  in  circuit,  it  is  estimated  that  a  lit- 
tle more  than  10  per  cent  of  the  total  incandescent 
current  supplied  is  used  for  out-of-door  sign  light- 
ing. Considering  that  this  sign  lighting  is  confined 
to  stricth'  mercantile  thoroughfares  like  Broadway, 
while  the  circuits  of  the  local  illuminating  company 
cover  an  enormous  territory,  this  proportion  of  sign 
lighting  is  considerable,  and  especially  so  when  it  is 
remembered  that  practically  all  of  these  signs  use 
nothing  higher   than   eight-candlepower   lamp    units. 

Out-of-door  lighting  has,  for  the  most  part,  been 
spectacular  in  character,  rather  than  decorative,  as 
its  purpose  was  to  attract  attention  in  the  most 
persistent  manner  possible ;  but  with  the  increased 
and  cheapened  facilities  for  handling  this  class  of 
lighting,  and  as  a  result  of  a  more  thorough  knowl- 
edge of  the  artistic  possibilities  for  units  of  light 
properly  handled,  the  tendency  has  steadily  been  in 
the  direction  of  a  more  decorative  effect.  Even  the 
ordinary  electrically  illuminated  sign  is  now  relieved 
of  that  crude,  unfinished  appearance  that  not  long 
since  was  considered  an  unavoidable  characteristic 
of  such  production,  and  as  now  constructed  can  be 
made  to  avoid  entirely  the  hideousness  that  for- 
merly made  it  an  objectionable  blot  upon  the  archi- 
tectural features  of  a  building. 

For  purposes  of  spectacular  or  decorative  public 
illuminations,  the  incandescent  lamp  has  naturally 
superseded  all  other  illuminants.  Not  only  has 
lighting  of  this  class  in  its  most  advanced 
form  been  a  particularly  important  feature  of  mod- 
ern exhibitions,  such  as  the  Pan-American,  but  even 
a  city  providing  entertainment  for  a  multitude  of 
visitors  upon  some  special  occasion  no  longer  con- 
siders its  programme  complete  unless  including  a 
public  electrical  illumination  of  some  pretension. 
Even  pyrotechnical  displays  are  being  abandoned  in 
favor  of  spectacular  electrical  illuminations,  the 
stated  reasons  being  that,  at  best,  the  fireworks  en- 
tertain for  but  a  few  moments,  and  even  their  suc- 
cess or  failure  is  largely  dependent  upon  weather 
conditions. 

The  incandescent  lamp  lends  itself  so  readily  to 
all  forms  of  architectural  and  emblematic  embellish- 
ment, and  is  so  adaptable  to  the  carrying  out  of 
attractive  color  schemes  in  great  variety,  that  the 
city's  public  buildings,  the  principal  thoroughfares, 
or  perchance  a  centrally  located  park,  are  the  set- 
tings best  adapted  to  the  needs  of  an  effective  elec- 
trical illumination.  Most  important  of  all,  more- 
over, .is  the  fact  that  the  electrical  illumination  is 
not  extravagantly  expensive,  considering  its  great 
value  as  a  source  of  really  enjoyable  entertainment. 

The  external  lighting  of  commercial  buildings  will 
undoubtedly  be  more  or  less  closely  confined  to  the 
use  of  illuminated  signs  of  one  description  or  an- 
other, as  what  is  desired  here  is  a  permanent  indi- 
viduality of  effect  that  readily  distinguishes  one 
place  of  business  from  any  other  similarly  well- 
lighted  building  in  the  immediate  vicinity,  and  in 
no  way  can  the  characteristic  of  marked  individu- 
ality be  so  completely  attained  as  by  means  of  the 
electric  sign.  The  field  of  decorative  lighting — or, 
perhaps,  more  properly  speaking,  spectacular  light- 
ing of  a  decorativ^e  character — is,  how^ever,  a  suf- 
ficientlv  larn-e  one,  even  if  confined  strictly  to  interior 
embellishments  or  temporary  out-of-door  illumina- 
tions. 

During  the  last  two  years  considerable,  attention 
has  been  given  to  the  subject  of  interior  decorative 
illuminations,  especially  by  large  retail  stores  or  de- 

I.  Abstract  of  paper  read  before  the  National  Electric  Lipbt 
Association  at  Cincinnati,  Obio,  on  May  31,  1903.  Mr.  McAlHfiler 
resides  at  Newarl;,  N.  J, 


partment  stores,  and  a  great  variety  of  really  beauti- 
ful effects  has  been  obtained.  In  this  class  of  work, 
however,  as  in  any  purely  decorative  work,  an  ex- 
perienced touch  is  essential  to  the  best  results,  and  if 
possible  the  general  scheme  should  be  laid  out  by 
some  competent  person  thoroughly  versed  in  the 
matter  of  artificial  light  and  its  value  under  vary- 
ing conditions. 

The  subject  of  show-window  lighting  deserves 
more  than  passing  notice.  To  display  properly  the 
goods  exposed  in  a  window,  a  top  light  thrown 
strongly  upon  the  articles  exhibited,  but  screened 
from  the  eye  of  the  observer  in  the  street,  is  ab- 
solutely essential ;  but  in  the  wav  of  attracting  at- 
tention to  some  particular  line  of  .goods  displayed, 
nothing  can  be  more  satisfactorv  ilian  a  touch  of 
spectacular  or  decorative  lighting.  This  work 
should  be  of  such  a  character  as  not  to  show  ob- 
trusively by  daylight,  and,  in  order  to  avoid  glare 
at  night,  the  lamps  used  should  be  of  very  low 
candlepower.  It  is  often  found  that  a  mechanical 
movement,  or  something  in  the  way  of  optical  illu- 
sion, which  ■  lends  life  and  spirit  to  the  display,  is 
very  desirable.  Most  of  the  large  department  stores 
that  constantly  use  such  window  disolays  have  em- 
ployees specially  skilled  and  experienced  in  this 
class  of  work,  who  provide  such  novelties  from  time 
to  time;  and  there  are  also  one  or  two  manufac- 
turers of  electrical  specialties  from  whom  may  be 
rented  at  reasonable  rates  any  one  or  more  of  a 
large  variety  of  such  disolav  pieces,  society  and 
patriotic  emblems,  etc.,  suitable  for  use  either  in 
show  windows  or  wherever  desired :  those  of  the 
pieces  designed  especially  for  indoor  use  at  close 
range  usually  being  very  handsomely  finished,  as 
well  as  unique  and  attractive  in  design. 

For  purposes  of  decorative  lighting  in  show  win- 
dows, and.  in  fact,  for  purposes  of  purely  decorative 
interior  lighting  generally,  nothing  is  .so  well 
adapted,  or  lends  itself  so  gracefully  to  the  usual 
requirements  of  the  case,  as  the  miniature  series- 
burning  lamp,  with  its  low  candlepower,  small  and 
unobtrusive  receptacle,  and  low-current  consump- 
tion. This  advantage  of  the  miniature  lamp  also 
annlies  in  the  case  of  very  small  illuminated  letters — 
letters  less  than  lo  inches  in  height — where  a  large 
h"1K  would  appear  entirely  out  of  proportion. 

The  greatest  barriers  to  the  more  common  use  of 
decorative  lighting  and  illuminated  sign  advertising 
have  heretofore  been — first,  the  seeminglv  high  in- 
itial cost  of  the  installation,  and.  second,  the  cost 
of  maintenance  in  the  form  of  bills  for  current  con- 
sumed. In  reply  to  such  arguments  it  might  be 
stated  that  any  good  form  of  advertising  is  expen- 
sive; and  the  experience  of  thousands  of  users  of 
electric  si.ens  who  have  keot  their  lights  burning 
for  uoward  of  lo  years,  and  who  would  not  think 
of  discontinuing  their  use  now,  would  seeiri  to  in- 
dicate the  quality  of  electric-sign  advertising  as 
"good."  What  applies  to  an  illuminated  sisn  al.so 
applies  in  a  great  measure  to  decorative  lighting  m 
general,  as  it  cannot  be  denied  that  the  haopiest 
possible  medium  through  which  to  aporoach  the 
public  is  the  sense  of  sight,  and  the  universal  ao- 
preciation  of  light  artistically  or  spectacularly  dis- 
played. ,    .       ,      , 

The  expense  of  illuminated  sign  work  is_  slovyly 
but  constantly  decreasing,  and  such  work  is  being 
produced  to-day  for  from  40  to  50  per  cent,  less 
than  was  charged  only  a  few  years  since  for  a 
product  much  inferior  both  in  general  appearance 
and  actual  merit.  Consequently,  the  initial  cost  of 
a  properly  constructed  illuminated  sign  is  now  so 
slightly  greater  than  that  of  a  first-class  product  of 
any  regular  sign-writer's  skill  as  practically  to  re- 
move  the  first  barrier,   initial    cost. 

The  second  difficulty — cost  of  maintenance— is  a 
proRem  that  can  be  solved  only  by  the  local  illumi- 
nating companies,  though  a  step  in  the  right  direc- 
tion has  undoubtedly  been  made  in  the  commercial 
introduction  of  low-candlepower.  multiple-burning 
lamps.  From  the  standpoint  of  the  central  station 
the  low-candlepower  lamp  might  be  regarded  with 
extreme  disfavor  as  a  revenue  producer,  especially 
by  those  illuminating  companies  furnishing  free 
renewals;  but  considering  the  probable  increase  in 
load  that  would  result  from  more  common  use  of 
electric  signs  and  longer  hours  of  burning,  it  is 
certainly  debatable  whether  the  low-candlepower 
lamp,  with  its  low  economy  and  correspondingly 
long  life,  is  not  a  profitable  investment  after  all. 

Among  the  more  common  of  the  methods  em- 
ployed by  illuminating  companies  to  secure  an 
increase  in  sign  and  decorative  lighting  on  their 
service  has  been  the  establishment  of  special  rates 
on  all  such  business,  or  the  maintaining  of  a  gen- 
erous scale  of  discounts  based  on  a  customers 
monthly  consumption  of  current.  One  lighting 
company  operating  in  a  large  eastern  city  adopted 
a  policy  of  furnishing  and  maintaining  any  ordinary 
electric  sign  or  decorative  illumination  designed  by 
any  customer  who  agrees  to  use  it  a  given  number 
of  hours  per  annum,  the  consumer  paying  for  cur- 
rent at  regular  meter  rates.  Other  central  stations 
have  for  some  time  followed  the  practice  of  mak- 
ing a  very  liberal  special  rate  on  current  used  m 
this  manner,  in  addition  to  which  they  furnish  and 
install  any  sign  or  other  special  lighting  material 
required  charging  the  customer  in  some  instances 
rcallv  much  less  than  the  article  actually  cost  them, 
or  if  desired,  permitting  the  customer  to  pay  them 
for  it  in  installments  that  would  scarcely  be  felt. 
Fixed  rules  of  liberality  in  such  matters  are  ex- 
tremely difficult  to  follow  with  any  degree  of  satis- 
faction, however,  as  so  much  depends  upon  the 
character  of  the  customer  that  is  being  dealt  with, 
and  the  nature  of  his  business;  the  first  because  of 


its  relation  to  the  moral  risk;  the  second  because 
of  its  largely  governing  the  commercial  risk  as  rep- 
resented by  the  total  amount  of  current  likely  to  be 
used. 

Upon  the  part  of  the  manufacturers  of  material 
particularly  adapted  to  the  requirements  of  the  va- 
rious forms  of  special  lighting  under  discussion, 
considerable  progress  has  been  made  during  recent 
years,  both  in  point  of  increased  adaptability,  and  of 
reduction  of  expense,  nor  is  it  to  be  supposed  that 
the  end  is  yet  reached. 

Among  the  more  recent  novelties  that  have  been 
offered  in  the  way  of  improvements  in  material  for 
use  in  decorative  or  sign  lighting  might  be  mentioned 
the  "Mason  Monogram"  or  "Changing  Letter"  sys- 
tem of  signs;  the  "Elblight"  or  "Pin  Lamo,"  and 
the  "Brewster"  or  "Linked  Receptacle"  systems; 
these  last  two  being  equally  suitable  for  decorative 
or  sign   work. 

The  "Monogram"  or  "Changing  Letter"  system 
above  referred  to  consists  of  a  glass-faced  bo.x,  in- 
side of  which  is  arranged  a  group  of  oddly-shaped 
cells,  containing  an  incandescent  lamp.  When  all 
the  lamps  are  lighted  the  figure  seen  upon  the  glass 
front  of  the  bo.x  is  merely  a  luminous  geometrical 
figure,  but  if  the  lamps  are  lighted  in  proper  com- 
binations, any  desired  letter  or  numeral  is  produced 
with  tolerable  accuracy  of  detail.  A  simple  me- 
chanical attachment  is  provided  with  each  box  or 
monogram,  by  means  of  which  a  long  series  may  be 
automatically  produced  in  any  desired  sequence,  so 
that  one  monogram  may  be  used  to  spell  out  words, 
letter  by  letter ;  or  if  several  monograms  be  placed 
in  rows,  entire  words,  or  even  complete  sentences, 
may  be  flashed  in  and  out  in  ever-changing  variety. 
The  current  consumed  by  this  type  of  sign  is  very 
low,  as  relatively  few  lamps  arc  required  to  pro- 
duce any  given  letter.  The  cost  of  the  monograms 
and  mechanism  is,  however,  rather  high,  and  the 
fact  that  it  operates  upon  the  principle  of  a  trans- 
parency renders  it  valueless  as  a  day  sign — a  serious 
objection  in  the  minds  of  most  users  of  illuminated 
signs. 

The  sphere  of  usefulness  covered  by  the  "El- 
blight" or  "Pin  Lamp"  system  is  too  extensive  to 
admit  of  more  than  partial  description  in  this  .paper. 
It  consists  essentially  of  a  pair  or  several  pairs  of 
conductors  of  opposite  polarity,  made  up  of  in- 
numerable, strands  of  very  fine  copper  wire  and 
properly  insulated  or  incased  in  an  outer  covering 
consisting  of  a  close-fibered  "quick-healing"  fabric 
or  material.  The  lamps  used  have  a  special  base, 
provided  with  two  strong,  sharp  points  or  pins  of 
sufficient  length  to  pierce  the  outer  and  insulating 
covers  of  the  conductors  and  make  good  contact 
with  the  conductors  themselves;  the  fibrous  adhesive 
qualities  of  the  outer  covering  of  the  twin  con- 
ductors being  sufficient  to  hold  the  lamp  securely 
in  place  once  the  pins  are  thrust  into  it  as  far  as 
possible. 

The  contrast  between  the  "Brewster"  or  "Link 
Receptacle"  system  and  the  "Elblight"  system  is 
quite  marked,  though  both  are  designed  to  meet 
similar  requirements.  In  the  Brewster  system  a 
special  receptacle  is  provided,  which  consists  of  two 
pieces ;  the  receptacle  proper,  containing  an  ordi- 
^.  nary  Edison  screw  shell,  and  a 
-  — '  porcelain  contact  cap  arranged 
to  engage  contact  pieces  project- 
ing through  the  bottom  of  the 
receptacle  proper.  The  circuit 
wires  are  run  through  openings 
^  \  ^^«.,^™  provided  for  that  purpose  in 
LjCj^O'^rit^H  the  contact  cap,  and  it  is  then 
/  "^K^B  attached  to  the  receptacle  by 
QrO/  id'l^^K  means  of  a  screw  passing 
'through  the  base  of  the  recep- 
tacle into  a  nut  embedded  in 
the  contact  cap,  thus  drawing 
the  projecting  ledge  of  the 
contact  cap  tightly  into  a  cor- 
responding groove  in  the  bot- 
tom of  the  receptacle,  making 
a  practically  watertight  junc- 
tion. The  space  between  the 
wires  and  the  holes  in  the  con- 
caps    through    which    the 
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wires  pass  are  then  filled  in  with  some  adhesive 
waterproof  compound,  and  a  thoroughly  watertight 
antl  safe  construction  is  obtained.  The  receptacles 
themselves  are  linked  together  with  S-shaped  clamp- 
hooks,  which  bind  firmly  about  the  bottom  of  the 
receptacle,  thus  clamping  any  group  of  them  into  a 
rigid  structure  of  any  outline  or  design  desired.  As 
an  additional  protection  to  the  lamps  and  sockets 
when  used  in  exposed  positions  out-of-doors,  an 
aluminum  rain-guard  is  provided. 

Aside  from  the  advantages  of  versatility  and  ready 
adaptability  to  the  varied  requirements  of  electric 
sign  and  decorative  or  spectacular  work,  the  special 
advantage  of  this  system  is  that  it  permits  the  use 
of  practically  any  lamp  having  either  a  high  or  low- 
candlepow^er,  or  large  or  small  bulb ;  in  addition  to 
which  it  avoids  the  straggling,  dangling  appearance 
of  the  lamps  usually  prevailing  in  festoons,  or  simi- 
lar decorative  construction,  where  ordinary  recepta- 
cles are  used  and  merely  attached  to  wires  at  once 
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intended  to  supply   current  and   support   the   lamps 
and   receptacles. 

On  account  of  the  comparatively  slight  amount  of 
current  consumed,  and  also  because  they  afford 
means  for  putting  a  great  deal  of  lettering  in  a 
small  space,  transparency  signs  of  various  types  of 
construction  have  long  been  more  or  less  popular. 
As  a  feature  of  attractiveness,  however,  the  trans- 
parency cannot  compare  with  the  notice-compelling 
surface-illuminated  sign,  which  not  only  illuminates 
its  own  letters,  but  also  serves  to  brighten  and 
render  more  cheerful  everything  in  its  immediate 
vicinity.  A  great  fault  in  the  average  transparency 
sign  has  also  been  that,  through  a  false  idea  of 
economy,  so  few  lamps  arc  usually  provided  that  the 
full  value  of  the  sign  as  an  advertising  medium  is 
not  obtained.  In  one  respect,  however,  electric 
transparencies  have  a  novel  advantage  over  other 
types  of  illuminated  signs.     By  using  lamps  of  va- 


A     Novel     Combination     of     Polyphase 
Motors  for  Traction  Purposes.' 

Bv  Ernst  Danielson. 

The  author  proposes  to  deal  with  an  arrangement 
which  makes  it  possible  to  obtain  economically  four 
different  speeds  by  means  of  only  two  motors — an 
arrangement  which  it  seems  will  do  away  with  some 
of  the  difficulties  now  experienced  in  applying  the 
induction   motors   for  railway   work. 

As  is  well  known,  the  concatenated  control  of  two 
inducton  motors  consists  in  connecting  the  secondary 
circuit  of  one  to  the  primary  of  the  other,  mechan- 
ical connection  being  arranged  so  as  to  make  the 
moving  parts  of  both  motors  always  run  at  the  same 
speed.  In  this  way  a  combination  is  obtained  giving 
a  speed  corresponding  to  half  of  the  regular  speed 
of  each  motor.  The  torque  of  each  motor  will  be  the 
same  w-hen   used  single  or   in   concatenated   connec- 
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rious  colors,  wired,  each  color  unon  a  separate  cir- 
cuit and  connected  to  a  proper  commutating  switch, 
a  great  variety  of  color  changes  may  be  produced ; 
the  entire  sign  changing  rapidly  or  slowly  from  one 
color  or  combination  of  colors  to  another,  an  effect 
impossible  to  obtain  satisfactorily  in  any  other  type 
of  sign. 

As  an  adjunct  to  spectacular  or  sign  lighting,  com- 
mutating switches  or  flashers  are  often  very  valu- 
able, and  as  their  good  qualities  are  becoming  more 
generally  realized  they  are  becoming  more  and  more 
popular.  Not  only  is  a  great  saving  in  current  ef- 
fected through  the  intermittent  burnng  of  the  lamps 
in  the  sign,  but  to  the  minds  of  many  advertisers  a 
decidedly  more  novel  and  therefore  more  attractive 
result  is  obtained.  Everyone  is  probably  more  or 
less  familiar  with  the  various  effects  possible  with 
these  commutafing  switches,  such  as  the  flashing  in 
and  out  of  the  letters  of  the  sign  one  after  the  other, 
as  if  spelling  the  word,  or  the  lighting  of  the  lamps 
in  a  script  sign  one  after  the  other  in  rapid  sequence, 
making  it  appear  as  if  an  invisible  pen  were  tracing 
the  letters  in  lines  of  fire;  also  the  illusion  of  con- 
stant waving  that  may  be  produced  in  an  illuminated 
flag  or  the  appearance  of  rotation  that  may  be  given 
to  lamps  mounted  in  a  circle,  etc.,  etc.  Although 
an  automatic  flasher  to  produce  these  various  ef- 
fects often  costs  as  much  or  more  than  the  sign  on 
which  it  is  destined  to  operate,  it  will  soon  pay  for 
itself  as  a  result  of  its  saving  in  current  consump- 
tion alone,  this  saving  usually  amounting  to  from 
25  to  50  per  cent.,  depending  upon  the  nature  of  the 
effect  produced. 


New  Edison  Storage-battery  Patents. 

Further  developments  in  the  Edison  nickel-iron 
storage  battery  are  covered  by  two  patents  issued 
on  May  13th  to  Thomas  A.  Edison.  Each  of  the 
patents  is  entitled  "Reversible  Galvanic  Battery." 
No.  700,136  relates  to  a  cell  which  has  an  alkaline 
electrolyte.  One  clement  consists  of  finely  divided 
scale  oxide  of  iron  mixed  with  micaceous,  foliated 
or  flake  graphite.  A  second  element  has  a  depolariz- 
ing element,  not  soluble  in  the  solution  and  con- 
ssiting  of  oxide  of  nickel,  mixed  with  flake  graphite. 

A  nickel-plated  iron  grid  or  plate  for  an  alkaline 
cell  is  covered  by  the  other  patent.  No.  700,137,  and 
is  illustrated  in  the  accompanying  diagram.  The 
immersed  surface  of  the  grid   is   unaffected  by  the 

NEW   EDISON   STORAGE-BATTERV    PATENT. 

alkaline  solution  and  has  a  series  of  openings  in  it. 
A  nickel-plated  highly  elastic  sheet-steel  cup  or  re- 
ceptacle made  of  telescoping  sections  is  secured  in 
each  opening.  The  surfaces  of  the  receptacles  are 
unattacked  by  the  alkaline  solution.  Both  of  the 
walls  of  each  receptacle  are  elastic  and  have  numer- 
ous perforations,  permitting  the  passage  of  the  solu- 
tion through  them.  Active  material  is  tightly  packed 
in  each  receptacle  in  such  a  manner  that  the  elastic 
walls  of  the  latter  will  maintain  continuous  pressure 
with  the  material.  The  edges  of  the  cups  are 
crimped  around  the  edges  of  the  openings,  and  the 
chamber  of  each  receptacle  is  of  less  thickness  at 
its  marginal  portions  than  at  its  other  portions. 
Both  patents  are  assigned  to  the  Edison  Storage 
Battery   Company. 


Link  Receptacle  Construction. 
RATIVE   LIGHTING. 

tion,  This  means  that  the  output  of  the  concatenated 
combination  is  only  half  of  the  output  of  the  motors 
operating  independently.  If,  instead  of  using  two 
similar  motors,  two  motors  of  different  speeds  (i.  e., 
with  a  different  number  of  poles)  are  combined  in 
concatenated  connection  a  speed  is  obtained  which 
corresponds  to  a  number  of  poles  equal  to  the  sum 
of  both  motors.  Suppose  a  combination  of  a  six- 
pole  and  a  four-pole  motor  and  that  the  frequency 
equal  50  cycles  per  second — then  three  different 
speeds  are  possible,  viz.,  the  speed  of  the  four-pole 
motor  alone  (the  six-pole  motor  running  idle)  ^ 
1,500  revolutions  per  minute  (minus  slip),  the  six- 
pole  motor  speed  =  1,000  revolutions  per  minute, 
and  the  combination  speed  ^  600  revolutions  per 
minute.  If  both  motors  are  of  the  same  horsepower, 
say,  for  instance,  50  horsepower,  it  is  easy  to  see 
that  the  combination  gives  also  50  horsepower.  By 
means  of  this  arrangement  we  have  accordingly  got 
a  motor  capacity  of  50  horsepower  at  three  different 
speeds,  1,500,  1,000  and  600  revolutions  per  minute. 

But  it  is  possible  to  go  still  further.  When  con- 
necting in  concatenation  we  have  the  possibility  of 
making  the  connections  either  so  that  the  torques  of 
both  motors  work  in  the  same  direction  or  by 
crossing  the  leads  combining  the  secondary  of  the 
first  motor  with  the  primary  of  the  second  to  get 
a  resultant  torque  which  is  the  difference  between 
those  of  the  two  motors.  This  arrangement  may 
be  called  a  differential  concatenated  connection.  In 
order  to  see  the  result  of  this,  let  us  suppose  two 
motors,  one  with  10  poles  and  one  with  four  poles, 
both  of  same  output,  say,  50  horsepower  each,  the 
rotors  of  which  are  mounted  on  the  same  shaft,  as 
indicated  in  Fig.  i.  If  now  the  source  of  electricity 
be  connected  to  the  stator  of  the  four-pole  motor, 
and  the  rotor  winding  of  the  same  motor  be  con- 
nected to  the  rotor  winding  of  the  lo-pole  motor 
in  such  a  way  that  the  magnetic  field  in  both  rotors 
will  revolve  in  the  same  direction  relatively  to  their 
cores — then  the  torques  of  both  motors  will  be  op- 
posite to  each  other.  As  both  motors  have  the  same 
output,  then  if  the  torque  of  the  four-pole  motor 
be  called  unity,  that  of  the  lO-pole  motor  will  be 
2.5 :  accordingly,  the  resulting  torque  in  this  case 
will  be  2.5 — I  =  1.5,  and  acting  in  the  same  direction 
as  that  of  the  lO-pole  motor.  As  the  system  begins 
to  move,  the  frequency  in  the  circuit  belonging  to 
the  rotors  increases,  whereas  the  frequency  in  the 
stator  of  the  lO-pole  motor  decreases.  Started  in 
the  regular  way  by  inserting  resistance  in  the  last 
secondary  and  gradually  cutting  it  out,  the  speed 
conies  up  until  the  frequency  in  the  stator  winding 
of  the  lO-pole  motor  approaches  zero,  which  will 
happen  when  the  speed  is  1,000  revolutions  per  piin- 
ute  (the  frequency  is,  as  before  assumed  —  50 
cycles  per  second)  :  that  is  to  say,  we  have  obtained 
a  motor  running  at  1,000  revolutions  and  with  a 
torque  which  is  represented  by  1.5;  the  torque  of  a 
1.500-rcvoIution  motor  (four-pole)  of  50  horsepower 
being  =  i.  Accordingly,  the  horsenower  of  this 
arrangement  is  still  50.  By  means  of  this  combina- 
tion of  two  motors,  we  can  thus  obtain  the  same 
output  under  following  conditions:  (i)  The  four- 
pole  motor  alone — the  lO-pole  running  idle — speed 
1=1.500  revolutions  per  minute;  (2)  differential  con- 
catenation speed  ^  i.ooo  revolutions  per  minute; 
(.'^)  lO-pole  motor  alone — four-pole  motor  running 
idle — speed    :=    600     revolutions    per    minute;    (4) 
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regular   or  direct   concatenation— speed   =   428   rev- 
olutions per  minute. 

.It  goes  without  saying  that  if  gearing  of  some 
kind  be  used,  the  motors  need  not  have  different 
numbers  of  poles;  for  instance,  if  both  motors  are 
Identical  and  are  geared  to  the  same  shaft  so  that 
one  gives  a  speed  of  0.617  of  what  the  other  gives 
then  the  speeds  which  are  possibly  obtainable  form 
a  geometrical  series,  the  ratio  of  which  is  0617- 
that  is  to  say,  it  is  possible  to  obtain  four  different 
speeds  each  of  which  is  0.617  of  the  one  which 
IS  nearest  higher. 

Before  investigating  how  this  method  can  be  ap- 
plied for  railway  motors  there  should  be  pointed 
out  some  features  which  are  interesting  in  the  dif- 
ferential concatenation.  As  has  been  first  noticed 
by  iteinmetz,  a  system  of  two  equal  motors  in  con- 
catenated connection  can  operate  at  two  different 
speeds,  one  of  them  being  practically  the  same  as 
it  the  motors  were  driven  independently;  that  is 
10  say,  double  the  speed  of  the  concatenated  speed 
proper.  With  a  system  of  two  unequal  motors,  the 
same  phenomenon  appears;  a  concatenated  pair  con- 
sisting of  one  six-pole  and  one  four-pole  motor  can 
also  run— with  six-pole  speed  if  the  six-pole  motor 
IS  connected  to  the  source  of  electricity  and  with 
tour-pole  speed  if  the  four-pole  motor  is  nearest 
the  source.  In  all  these  cases  there  is  no  risk  of 
obtaining  these  secondary  speeds  instead  of  the  one 
winch  IS  desired,  because  the  desired  concatenated 
speed  IS  always  lower  than  the  secondary  speeds 
I  hus,  when  the  desired  speed  is  reached,  the  motor 
cannot  of  itself  get  higher. 

With  the  differential  concatenation,  the  matter 
is  a  little  more  complicated.  Above,  when  describ- 
ing the  differential  method,  we  have  for  the  sake 
of  simplicity  assumed  that  the  motor  with  the  fewer 
number  of  poles  was  used  as  the  primary  motor 
I.  e.,  connected  to  the  generator  circuit.  In  this 
case  the  secondary  speed  which  is  obtainable  is  the 
speed  of  the  prime  motor  itself  and  in  opposite  di- 
rection to  the  differential  concatenated  speed  proper 
Consequently,  there  is  not  even  here  when  starting 
any  possibility  of  getting  the  wrong  speed  instead 
of  that  desired.  But  suppose  that  the  lO-polc  motor 
had  been  the  primary  motor.  Evidentlv  the  starting 
would  take  place  in  the  same  way  as  before,  but 
when  the  speed  of  600  revolutions  is  reached  the 
niotor  would  not  get  up  any  higher,  but  would  con- 
tinue to  run  and  develop  torque  as  soon  as  the  speed 
falls  a  little  short  of  600  revolutions  per  minute 
That,  however,  also  with  this  connection  the  differ- " 
ential  speed  of  1,000  revolutions  (minus  slip)  works 
just  as  well  as  with  the  other  connection  will  be 
clear    from    the    following: 

Suppose  that  the  connections  are  exactly  as  before 
descriDed  for  differential  concatenation  only,  with 
the  difference  that  the  generator  is  connected  to  the 
stator  winding  of  the  lO-pole  motor  and  the  rheo- 
stat to  the  stator  of  the  four-pole  motor.  If  now  the 
rotating  field  in  the  lO-pole  motor  rotates  clockwise 
and  by  some  external  force  the  machine  Is  speeded 
up  to,  say,  970  revolutions  per  minute  dackwise 
what  will  happen?  The  magnetic  field  Inthe  lo-poIe 
rotor  moves  relatively  to  the  iron  core  with  a  speed 
of  600  —  970=  —  370  revolutions  per  minute,  and 
its  direction  of  rotation  accordingly  is  counter- 
clockwise In  the  Iron.  The  relative  speed  of  the 
magnetic  field  In  the  four-pole  rotor  then  is  —  370 
X  10/4,  also  counter-clockwise.  The  absolute  speed 
therein  Is  clockwise  and  =  970  —  370  X  10/4=  45  rev- 
olutions per  minute.  Evidently,  when  this  field  re- 
volves clockwise — in  the  same  direction  as  the  move- 
ment, the  four-pole  motor  acts  as  a  generator.  The 
action  is  exactly  the  same  as  that  of  any  induction 
motor  with  its  primary  element  rotating,  running  at 
a  higher  speed  than  synchronism.  Now  the  cur- 
rents from  this  generator  are  used  to  speed  up  the 
lO-pole  motpr,  when  at  the  same  time  evidently  the 
torque  required  for  running  the  four-pole  generator 
part  of  the  system  is  subtracted  from  the  lO-pole 
motor  part.  The  case  is  analogous  to  this :  Take 
a  regular  induction  motor  and  connect  not  only  its 
primary,  but  also  Its  secondary,  to  the  source  of 
electricity.  Then,  with  proper  connections,  we  can 
obtain  twice  the  regular  synchronous  .speed  of  the 
motor. 

Having  now  described  the  methods  of  the  differen- 
tial concatenation  In  combination  with  the  direct 
one.  the  next  question  is  this:     What  advantage  can 
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FIG.    I.      A   NOVEL   COMBINATION    OF   POLYPHASE   UOTORS. 
— DIAGRAM    OF    CONNECTIONS. 

be  derived  from  this  arrangement  for  railway  work? 
Immediately  it  will  be  clear  to  a  student  of  these 
matters  that  one  advantage  of  an  important  nature 
is  the  possibility  of  using  economically  four  different 
speeds  instead  of  two.  (As  a  matter  of  fact,  the 
method  of  getting  three  different  speeds  has  been 
known  for  some  time,  but  so  far  as  the  writer  is 
aware,  it  has  not  yet  been  used  for  traction  pur- 
poses.) When  running  over  a  road  with  consider- 
able grades  we  now  have  the  possibility  of  working 
the  motors  at  different  torques  corresponding  to 
the  different  speeds,  and  still  have  the  same  output 
of  the  motors,  i.   e.,  a  practically  constant  current. 
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As  is  well  known,  this  is  not  the  case  with  the  series 
motor.  When  this  motor  increases  its  speed,  not 
only  the  torque  but  also  the  output  becomes  less, 
and  can  be  increased  only  by  cutting  out  part  of 
the  field,  an  arrangement  which  is  less  satisfactory, 
as  it  often  causes  a  liability  of  sparking.  With  the 
methods  described  above,  on  the  contrary,  it  is  pos- 
sible over  almost  the  whole  range  to  increase  the 
torque  above  the  normal,  if  that  should  be  consid- 
ered desirable — for  instance,  in  order  to  make  up 
for  lost  time.  This  is  shown  graphically  in  Fig.  2, 
wliich  shows  a  curve  of  torque  and  speed  for  a  series 
motor  and  for  a  combination  of  polyphase  motors. 
\v  hile  the  direct-current  motor  cannot  at  higher 
speeds  develop  torque  above  the  curve  "on  loop," 
the  alternating-current  motors  can  at  will  momen- 
tarily develop  anything  up  to  the  dotted  line.  When 
using  this  system  the  task  of  the  motorman  will 
consist  only  in  handling  the  controller  so  as  to  keep 
the  current  at  a  certain  normal  value  not  only  when 
accelerating,  but  also  when  running. 

We  tind  that,  neglecting  the  losses  in  the  motors 
themselves,  the  economy  in  starting,  when  using  the 
combination  of  direct  and  differential  concatenated 
connection,  can  be  made  very  nearly  the  same  as 
in  direct-current  work,  and  that  the  three-speed  con- 
catenated connection  gives  an  input  of  something 
like  six  to  seven  per  cent,  more,  the  regular  concat- 
enated connection  with  two  similar  motors  an  input 
of  about  20  per  cent,  more  than  the  direct-current 
and  four-speed  alternating  system,  and  finally  the 
single  alternating  motor,  an  input  of  about  75  per 
cent.  more. 

Now  taking  into  consideration  the  losses  of  the 
motors  themselves  in  order  to  get  a  really  fair  com- 
parison of  the  relative  merits,  we  may  assume  the 
efficiency  of  the  series  motor  and  an  induction  motor 
at  full  load  the  same,  say  92  per  cent. — the  efficiency 
of  two  motors  in  concatenation  will  then  come  to 
something  like  82  per  cent,  (or  even  84,  with  a  low 
periodicity,  say  25  cycles).  Let  us,  however,  assume 
only  82  per  cent.  If  this  is  taken  into  consideration 
and  the  time  during  which  the  motors  work  with 
their  different  efficiencies  in  different  connections  is 
also  considered,  we  get  the  following  results: 

Electrical  energy  for  obtaining  unity  useful  work 
in  starting  up  to  full  speed: 

(1)  The    single   alternating  motor,    2.17. 

(2)  Two  similar  motors;  concatenated  connection 
used  up  to  half  of  normal  speed  =  1.72. 

(3)  Two  motors  with  relative  speeds  i :  1.5,  giving 
three  speeds:     0.4     :     0.667     •     r    =     i-5- 

(4)  Two  motors  with  relative  speeds  i  :  2.5,  giv- 
ing four  speeds:  0.2S6     :     0.4     :     0.667     •     =.  i-47- 

(5)  Continuous-current  series  motors  operating  in 
series  up  to  one-third  of  full  speed  and  resistance 
entirely  cut  out  at  two-thirds  of  full  speed  ==  1.33. 

(6)  Continuous-current  series  motors  operating  in 
series  up  to  three-eighths  of  full  speed  and  resistance 
entirely  cut  out  at  three-fourths  of  full  speed  =  1.4. 
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FIG.    2.       A    NOVEL    COMBINATION     OF    POLYPHASE 
MOTORS. — TORQUE    CURVES. 

Now,  taking  into  consideration  the  energy  which 
can  be  returned  to  the  line  by  means  of  the  alter- 
nating-current motors,  it  is  evident  that  also  in  this 
respect  an  advantage  is  obtained  over  the  simple  con- 
catenated connection. 

Taking  the  three-speed  combination,  we  find  it 
possible  to  brake  electrically  and  return  energy  to 
about  0.43  of  the  full  speed,  and  with  the  four-speed 
combination  down  to  about  0.31  of  the  same. 

The  results  so  far  obtained  would  correspond  to 
reality  in  such  cases  where  gearing  is  not  made 
use  of;  if  gearing  is  used,  the  loss  therein  should 
be  taken  into  consideration.  This  loss  can  generally 
be  estimated  at  about  five  per  cent. ;  it  must,  however, 
be  borne  in  mind  that  in  the  case  of  differential  con- 
Rblative  Amount  of  Energy  Consoiied. 


Accelerating    Only. 

Accelerating 

and  Electrically 

Braking. 

Without 
Gearing. 

With 
Gearing. 

Without 
Gearing. 

With 
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D.  C.  motor,  resistance 
entirely  cat  out  at  H 
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A.      C.      motors,      fonr 
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catenation  it  may  amount  to  somewhat  more,  since 
(he  power  transmitted  through  the  gearing  really 
is  more  than  the  resultant  power.  In  the  accompany- 
ing table,  where  the  results  are  brought  together,  this 
increased  loss  is,  however,  neglected.  The  table 
gives  a  comparison  of  the  different  systems  as  to 
input,  the  motors  for  starting  up  to  full  speed  and 
electrically  braking  down  as  far  as  possible. 

Admitting  that  the  polyphase  motor,  as  a  rule,  is 
fully  as  efficient  as  the  series  direct-current  motor, 
it  may  be  considered  that  when  working  on  an  even 
road  the  difference  in  energy  consumption  will  be 
negligible.  Then  it  would  appear  that  by  using  the 
four-speed  arrangements  of  concatenated  connec- 
tion, it  would  be  possible  to  get  a  more  economical 
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A  Useful  Wire  Table. 


The  accompanying  wire  table,  which  has  been 
compiled  by  Mr.  C.  A.  Archer,  engineer  for  the 
Pike's  Peak  Power  Company  of  Manitou,  Colo., 
will  be  found  very  convenient  for  central-station 
managers  and  electrical  contractors  in  general.  It 
shows  at  a  glance  the  loss  in  voltage  for  any  size 
wire,  for  values  given  under  the  heading:  "S.  Dis- 
tance Times  Amperes,"  which  means  the  single 
distance  in  feet  multiplied  by  the  amperes  to  be 
delivered.  In  the  following  these  values  will  be 
termed    ampere-feet. 

The  table  is  applicable  for  one  ampere,  for  dis- 
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A    USEFUL   WIRE   TABLE. 


method  of  working  electric  roads  than  by  means  of 
the  direct-current  system  with  series  motors.  Con- 
sidering at  the  same  time  that  for  greater  distances 
the  electric  energy  has  to  be  generated  as  alternating 
current  and  then  transformed  into  direct  in  con- 
verter stations,  whereas,  with  polyphase  motors  on 
the  cars,  simply  static  transformers  can  be  used,  giv- 
ing a  difference  in  loss  of  at  least  five  per  cent,  to 
seven  per  cent,  in  favor  of  the  alternating-current 
motors,  the  comparison  comes  out  still  more  in 
favor  of  these.  An  advantage  also  for  them  is  that 
there  is  no  need  for  high  voltage  in  the  rotating 
parts  of  the  motors ;  the  rotor  windings  can  be  ar- 
ranged for  any  desired  voltage,  thus  giving  the  de- 
signer full  liberty  to  choose  this  so  as  to  get  the 
most  convenient  winding. 

The  author  is  fully  aware  of  the  drawbacks  in- 
herent to  the  alternating  system,  such  as  the  neces- 
sity of  using  a  double  trolley,  the  lag,  etc.,  and  ad- 
mits that  in  many  cases  this  system  is  entirely  out 
of  question ;  for  instance,  not  only  on  account  of 
the  double  trolley,  but  for  elevated  roads  and  for 
underground  works  this  matter  hardly  comes  into 
consideration,  and  in  many  other  cases  the  draw- 
backs of  the  alternating  system  will  probably  be 
more  than  outbalanced  by   its  greater  economy. 

One  thing  more  should  be  mentioned.  Probably 
it  will  be  pointed  out  that  there  will  be  difficulties 
introduced  by  making  one  of  the  motors  of  2J  times 
the  torque  of  the  other.  To  this  the  author  would 
reply  that  the  best  solution  probably  in  many  cases 
will  be  to  connect  in  concatenation  one  motor  with 
two  or  three  others  in  parallel — for  instance,  with  a 
locomotive  with  four  axles,  have  three  of  the  mo- 
tors of  a  slower  running  type  than  the  fourth,  and 
of  a  current-carrying  capacity  something  like  one- 
third  of  this  one.  The  same  arrangement  could  be 
used  for  an  ordinary  double-truck  car  with  four 
motors.  For  cars  with  only  two  axles,  the  best  ar- 
rangement will  probably  be  with  only  three-speed 
connection,  and  then  there  will  be  very  little  difficulty 
— the  difference  in  torque  of  the  two  motors  not 
being  so  considerable. 


tances  from  200  to  395,000  feet ;  and  for  200  amperes 
for  distances  from  one  to  1,975  feet,  and  for  low  as 
well  as  high  potentials.  The  use  of  the  table  may 
be  shown  by  the  following  example :  It  is  required 
to  find  the  size  of  wire  that  will  carry  100  amperes  a 
distance  of  300  feet,  with  a  four  per  cent.  loss.  The 
voltage  at  the  switchboard  is  taken  at  125.  Four 
per  cent,  of  125  ^  5  :=  volts  loss ;  300  X  100  =  30,- 
000  ampere-feet.  Referring  to  the  left-hand  column, 
the  nearest  value  given  is  29,412,  and  on  the  same 
line,  under  five  volts'  loss,  a  No.  00  wire  is  given. 
For  alternating  current,  or  high-potential  work, 
the  following  example  illustrates  the  usefulness  of 
the  table ;  It  is  required  to  find  the  size  of  wire 
that  will  carry  40  amperes  a  distance  of  2,450  feet, 
with  a  2%  per  cent.  loss.  The  voltage  at  the  switch- 
board is  taken  at  2,100.  Two  and  one-half  per  cent, 
of  2,100  :=  52%  =  volts  loss;  2,450  X  40  =  98,000 
ampere-feet.  Referring  to  the  left-hand  column, 
one  finds  98,040,  and  in  the  same  line,  under  51 
volts'  loss,  which  is  the  nearest  given,  a  No.  4  wire 
is  found.  Had  a  No.  o  been  used,  the  loss  would 
have  been  20  volts;  a  No.  2,  32  volts'  loss,  etc. 


COMMUNICATION. 


Massena  Power  Plant  to  Be  Sold. 

As  a  result  of  mortgage  foreclosure  proceedings 
commenced  some  time  ago,  the  large  plant  of  the 
St.  Lawrence  I'ower  Company  at  Massena,  N.  Y., 
has  been  ordered  sold  by  Judge  Coxe.  J.  De 
Peyster  Lynch  of  Rome,  N.  Y.,  has  been  appointed 
special  master  to  have  charge  of  the  sale  of  the 
property.  After  advertising  the  sale  for  six  weeks 
he  will  sell  the  plant  to  the  highest  bidder  at  Mas- 
sena. It  is  understood  that  a  new  company  has 
been  formed  to  bid  in  the  plant  and  that  the  sale 
will   in    no   way    interfere   with    the    power   project. 

The  same  interests  that  are  engaged  in  the  pro- 
duction of  aluminum  at  Niagara  Falls  are  said  to 
be  contemplating  the  erection  of  a  similar  plant  at 
Massena,  N.  Y..  to  utilize  power  from  the  St.  Law- 
rence Power  Company's  power  house.  The  Mas- 
sena Steel  Company,  recently  incorporated,  will  also 
erect  a  plant  at  Massena.  A  100-ton  electrical  fur- 
nace will  be  built  there,  and  it  is  expected  that  the 
plant  will  be  in  operation  by   October. 


Professor  Dolbear  on  Space  Telegraphy. 

To  the   Editor  of  the   Western  Electrician: 

Accept  my  thanks  for  the  clipping  [referring  to 
an  item  published  in  the  Western  Electrician  of 
May  loth,  which  made  note  of  an  address  on 
space  telegraphy].  It  is  true  that  I  discovered  the 
method  of  transmitting  electrical  signals  which  is 
now  called  wireless  telegraphy.  For  a  transmitter 
an  induction  coil  was  used  having  a  battery  and 
Morse  key  in  its  primary  circuit,  while  one  terminal 
of  the  secondary  was  connected  to  the  earth  and  the 
other  was  a  free  wire  in  the  air.  and  on  one  oc- 
sion  this  wire  was  carried  up  by  a  kite  to  the 
height  of  several  hundred  feet.  The  receiver  (a 
static  telephone)  was  in  like  manner  connected  to 
the  earth  at  one  terminal  -while  the  other  was  con- 
nected 'to  a  wire  raised  in  the  air.  In  this  way 
Morse  signals  were  received  at  a  distance  some- 
thing like  a  thousand  feet.  A  patent  was  applied 
for  for  this  method  in  1882  and  issued  in  1886.  In 
that  it  is  stated  that  other  suitable  receivers  might 
be  substituted  for  the  static-telephone  receiver. 
The  difference  between  this  and  what  is  called  "the 
Marconi  system"  is  that  Mr.  Marconi  has  sub- 
stituted the  coherer,  with  its  attachments,  for 
the  simpler  telephone  which  I  employed.  Of 
course  this  has  added  greatly  to  its  utility,  but  in 
my  judgment  the  method  was  a  discovery  by  my- 
self. A.  E.  DOLBEAR. 
Tufts  College,  Mass.,  May  15,  1902. 
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CONVENTIONS  AND  EXPOSITIONS. 

Canadian  Electrical  association,  Quebec,  June  nth  to  t3tb. 

American  Institute  of  Electrical  Engineers  (annual  convention), 
Great  Barrington,  Mass  ,  June  iStli  to  21st. 

Association  of  Railway  Telegraph  Superintendents,  Chicago, 
June  iSih. 

Independent  Telephone  Association  of  the  United  States, 
Philadelphia,  Pa.,  June  24 ih,  25th  and  26th. 

Northwestern  Electrical  association.  Chat n-o '-Lakes,  Wau- 
paca, Wis..  June  25th.  26th  and  27th. 

Independent  Telephone  association  of  Wisconsin,  Waupaca, 
Wis.,  June  25th.  26ih  and  27th. 

Indiana  Electrical  Association,  Indianapolis,  September  i7tb 
and  i8th. 

International  Associat'on  of  Municipal  ElectriciaDS,  Rich- 
mond. Va.,  October  7th,  8th  and  9th. 

American  Street  Railway  association.  Light  Guard  Armory, 
Detroit,  Mich.,  October  8th.  9th  and  loth. 

Philadelphia  has  been  chosen  as  the  meeting 
place  for  this  year's  annual  convention  of  the  Inde- 
ptfident  Telephone  Association  of  the  United  States. 
No  convention  of  the  association  in  the  six  years  of 
its  existence  has  been  held  so  far  east,  and  that  Phila- 
delphia has  been  selected  this  year  may  be  taken 
as  an  indication  of  the  rapid  strides  made  by  the 
Independents  in  that  section.  The  selection  is  fit- 
ting, as  there  has  recently  been  placed  in  opera-tion 
in  that  city  one  of  the  largest  and  most  modern 
telephone  plants  in  the  country.  The  Independent 
movement  in  Philadelphia  is  meeting  with  success 
and  it  will  alike  help  and  be  helped  by  the  meeting 
of  the  national  association.  The  convention  will 
without  doubt  be  a  very  successful  one  and  beneficial 
to  Independent  telephony  generally.  It  will  be  no- 
ticed that  the  dates  of  the  meeting  have  been  set 
two  weeks  later  than  usual,  and  it  happens  the  sec- 
ond and  third  days  of  the  convention  conflict  with 
the  dates  of  the  summer  convention  of  the  North- 
western Electrical  Association  and  the  Independent 
Telephone  Association  of  Wisconsin,  which  have 
planned  to  meet  jointly  at  Waupaca,  Wis.,  on  June 
25th,  26th  and  27th.  This  convergence  of  dates  may 
be  found  to  be  somewhat  detrimental  to  one  or  both 
of  the  telephone  associations,  and  if  so,  steps  should 
be  taken   to  avoid  the  'difficulty. 


In  discussing  the  merits  of  the  metric  system  and 
the  advisability  of  its  adoption  by  the  different  de- 
partments of  the  United  States  government,  an 
eastern  contemporary  says  that  the  system  should 
certainly  commend  itself  from  the  standpoint  of  dol- 
lars and  cents — the  standpoint  of  the  American  ex- 
porter. The  statement  is  made  that,  with  the  excep- 
tion of  England,  every  country  with  which  the  ex- 
porter deals  uses  the  system  and  that  no  foreign 
merchant  who  is  accustomed  to  purchase  by  kilo- 
grammes and  meters  is  likely  to  trouble  himself  with 
our  complex  English  units.  Englana  is  the  only  one 
of  the  larger  countries  not  using  the  metric  system, 
but  when  the  proportion  of  our  exports  that  go  to 
Great  Britain  and  her  possessions  is  considered,  the 
disadvantage  of  our  present  system  of  measuring — 
from  a  dollars  and  cents  standpoint — does  not  have 
the  important  bearing  that  our  contemporary  would 
give  it.  We  have  always  favored  the  adoption  of 
metric  units  and  do  still,  but  we  feel  called  upon 
to  correct  any  wrong  impression  that  might  be  gained 
of  its  importance  in  the  export  field,  especially  when 
it  relates  to  electrical  manufactures.  The  govern- 
ment reports  for  the  year  ended  June  30,  1901,  show 
that  of  a  total  of  about  $4,250,000  worth  of  electrical 
machinery  exported  to  the  17  leading  countries, 
nearly  $3,000,000  worth  alone  was  taken  by  England 
and  her  colonies.  Evidently  the  advantage  to  be 
gained  by  the  use  of  the  metric  system  by  our  elec- 
trical exporters  is  not  so  great  as  our  contemporary 
would   lead   one  to   believe. 


It  is  unusual  for  the  annual  meeting  and  election 
of  officers  of  two  such  representative  electrical  so- 
cieties of  the  country  as  the  American  Institute 
of  Electrical  Engineers  and  the  National  Electric 
Light  Association  to  be  held  at  the  same  time,  as 
they  were  this  week.  The  annual  business  meeting 
of  the  Institute  was  held  in  New  York  city  on  Tues- 
day evening,  May  20th,  and  officers  were  elected 
for  the  ensuing  year.  A  telegraphic  account  of  the 
meeting, and  one  of  the  two  papers  read  are  given 
in  this  issue.  In  the  selection  of  Mr.  Charles  F. 
Scott  as  president  the  Institute  members  have  chosen 
a  modest  and  unassuming  man,  but  one  eminently 
suited  to  handle  the  affairs  of  the  society  intelli- 
gently and  successfully.  The  annual  general  meet- 
ing or  convention  of  the  Institute  will  be  held  next 
month  at  Great  Barrington,  Mass.,  and  the  present 
outlook  is  indicative  of  a  large  and  profitable  con- 
ference. 

On    Thursday  the    National    Electric   Light   Asso- 


ciation concluded  the  three  days'  session  of  its 
twenty-fifth  convention.  The  meeting  was  held  in 
Cincinnati  and  was  marked  as  an  enthusiastic  and 
beneficial  gathering.  The  attendance  was  the  largest 
in  the  history  of  the  a,ssociation  and  the  interest 
was  maintained  throughout  all  of  the  sessions.  A 
wealth  of  papers  and  discussions  were  presented, 
covering  a  wide  range  of  subjects  of  practical  and 
current  interest  to  central-station  men.  In  other 
portions  of  this  issue  of  the  Western  Electrician  is 
given  a  complete  report  of  the  meeting,  including 
the  address  of  the  retiring  president.  Several  of 
the  papers  and  discussions  are  also  presented,  to- 
gether with  a  full  list  of  the  delegates  and  visitors, 
a  portrait  and  short  sketch  of  the  new  president,  some 
exhibit  pictures  and  a  number  of  convention  notes 
and   items   of  interest. 


A  STEP  in  the  right  direction  has  been  taken  by 
the  council  of  the  American  Association  for  the  Ad- 
vancement of  Science  in  reference  to  the  publish- 
ing of  its  papers.  In  the  preliminary  announcement 
of  the  fifty-first  annual  meeting  of  the  association 
to  be  held  at  Pittsburg  from  June  28th  to  July  3d, 
the  council  makes  the  following  statement : 

Representatives  of  the  press  in  the  past  have  com- 
plained greatly  of  the  fact  that  it  has  been  very 
aifficult  for  them  to  secure  abstracts  of  the  im- 
portant papers  presented  for  the  meeting.  Members 
of  the  association  will  greatly  facilitate  the  efforts 
of  the  press  committee  and  of  the  newspaper 
representatives  if  they  will  come  to  the  meet- 
ing prepared  with  duplicate,  typewritten  abstracts 
or  reports  stating  in  a  popular  way  the  main 
features  or  facts  contained  in  their  papers.  It  is 
very  important  that  the  meetings  of  the  association 
should  be  properly  reported.  Many  members  in  the 
past  have  suffered  from  incorrect  published  notices, 
and  the  method  proposed  in  future  will  obviate  this 
difficulty. 

Moreover,  the  announcement  is  made  that  a  pa- 
per will  not  be  accepted  for  the  program  unless  ac- 
companied by  a  proper  abstract.  This  is  a  move- 
ment that  could  profitably  be  adopted  by  all  of  the 
technical  and  engineering  societies,  for  the  benefit 
not  alone  of  the  public  which  will  read  the  printed 
accounts  of  the  meetings,  but  also  of  the  authors. 
No  person  in  a  short  time  can  become  so  thoroughly 
in  sympathy  with  or  understand  so  clearly  the  prin- 
cipal features  of  a  scientific  paper  as  the  writer,  and 
he  is  the  one  who  can  best  make  a  comprehensive 
and  Intelligent  abstract  of  it.  This  reform,  were  it 
adopted  by  the  various  societies  of  the  country, 
would  not  only  help  out  the  daily  press,  but  would 
also  greatly  assist  the  technical  journals  in  pre- 
senting to  their  readers  accurate  reports  of  con- 
ventions. 


Acting  on  the  report  of  an  influential  committee 
of  its  members,  the  British  Institution  of  Electrical 
Engineers  has  decided  to  use  its  efforts  to  influence 
the  British  government  to  remove  "the  present  dis- 
abilities and  restrictions  which  prevent  electrical 
engineering  from  making  the  progress  that  the  na- 
tional interests  demand,  and  attaining  at  least  the 
same' level  as  in  America,  Germany  and  other  in- 
dustrial countries."  The  report  of  the  committee 
is  interesting.  It  recites  "That,  notwithstanding 
that  our  countrymen  have  been  among  the  first  in 
inventive  genius  in  electrical  science,  its  development 
in  the  United  Kingdom  is  in  a  backward  condition, 
as  compared  with  other  countries.  In  respect  of 
practical  application  to  the  Industrial  and  social  re- 
quirements of  the  nation;  that  the  cause  of  such 
backwardness  is  largely  due  to  the  conditions  under 
which  the  electrical  industry  has  been  carried  on 
in  this  country,  and  especially  to  the  restrictive 
character  of  the  legislation  governing  the  initiation 
and  development  of  electric  power  and  traction  un- 
dertakings, and  the  powers  of  obstruction  granted 
to  local  au'thoritles."  The  remedy  suggested  is  the 
amendment  of  hampering  legislation  and  the  exten- 
sion and  broadening  of  the  government  departments 
concerned.  The  question  brought  up  by  the  British 
engineers  is  political  rather  than  technical.  There 
seems  to  be  no  doubt,  however,  that  the  memorialists 
have  a  valid  grievance  against  the  government,  al- 
though it  may  be  questioned,  perhaps,  whether  the 
temperamental  conservatism  of  the  Briton  is  not 
more  to  be  blamed  than  the  statutory  entanglements 
which  he  has  evolved  as  a  legislator.  But,  be  that 
as  it  may,  the  crusade  of  the  Institution  of  Elec- 
trical Engineers  will  be  watched  with  much  interest 
in   the  United    States  as  well   as   in   England. 
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Annual  Meeting  of   American   Institute. 

[By  telegraph  to  the  Western  Electrician.] 

New  York,  May  21. — The  nineteenth  annual  meet- 
ing of  the  American  Institute  of  Electrical  Engi- 
neers was  held  at  12  West  Thirty-first  Street  on 
Tuesday,  May  20th,  with  President  Steinmetz  in 
the  chair.  Seventy-five  members  and  guests  were 
present  and  149  members  represented  by  proxy.  The 
annual  reports  of  the  board  of  directors  and  the 
treasurer  were  presented,  showing  a  net  gain  in 
membership  of  239  during  the  year  and  an  increase 
of  $14,844.48  in  net  assets,  the  total  assets  on  May 
1st  being  $34,620.10,  out  of  which  $1,885.17  is  in 
cash  and  $10,285  (marlcet  value)  in  government 
bonds.     The  surplus  on  May  ist  was  $18,464.76. 

The  president  appointed  Townsend  Wolcott,  Colo- 
nel Samuel  Reber  and  W.  C.  Andrews  a  committee 
on  proxies.  Chairman  W.  J.  Hammer  of  the  com- 
mittee on  tellers  reported  the  election  by  ballot  of 
the  nominees  of  the  board  of  directors  for  officers 
for  the  ensuing  year  as  follows :  President,  Charles 
F.  Scott  of  Pittsburg,  Pa. ;  vice-presidents,  C.  O. 
Mailloux  of  New  York,  Bion  J.  Arnold  of  Chicago 
and  Schuyler  S.  Wheeler  of  New  York;  managers, 
Townsend  Wolcott  of  Brooklyn,  N.  Y.,  Gano  S. 
Dunn  of  New  York,  E.  H.  MuUin  of  New  York 
and  Charles  A.  Terry  of  New  York;  treasurer, 
George  A.  Hamilton  of  New  York;  secretary,  Ralph 
W.  Pope  of  New  York.  Under  the  constitution,  the 
folloW'ing-named  officers  hold  over:  Vice-presidents 
Ur.  Michael  I.  Pupin  of  New  York,  Dr.  Samuel 
Sheldon  of  Brooklyn,  N.  Y.,  and  George  Sever  of 
?^ew  York;  Managers  John  J.  Carty  of  New  York, 
W.  S.  Barstow  of  New  York,  Ralph  D.  Mershon 
of  New  York,  Calvin  W.  Rice  of  Schenectady,  N.  Y., 
John  W.  Lieb,  Jr.,  of  New  York,  Colonel  Samuel 
Reber  of  Washington,  D.  C,  and  Professor  W.  E. 
Goldsborough  of  Lafayette,  Ind.  Carl  L.  De  Mu- 
ralt  then  read  a  paper  on  "Some  Notes  on  European 
Practice  in  Electric  Traction  with  Three-phase  Al- 
ternating Currents."  The  paper  was  fully  illustrated 
by  lantern  slides.  A  paper  by  Ernst  Danielson,  on 
"A  Novel  Combination  of  Polyphase  Motors  for 
Traction  Purposes,"  in  the  absence  of  the  author, 
was  read  by  the  president.  The  discussion  was 
opened  by  C.  O.  Mailloux  and  continued  by  Presi- 
dent Steinmetz,  H.  G.  Stott,  W.  N.  Smith,  W.  J. 
Hammer,  Townsend  Wolcott,  F.  V.  Henshaw  and 
E.  A.   Sperry. 

At  the  meeting  of  the  board  of  directors  in  the 
afternoon  the  following-named  associates  were 
elected  to  membership :  Walter  Voorhis  Ash,  Perth 
Amboy,  N.  J.;  A.  Hall  Berry,  Montclair,  N.  J.; 
\v  alter- Everette  Brown,  Brooklyn,  N.  Y.;  William 
Henry  Browne,  Great  Barrington,  Mass.;  Walter 
Lewis  Conwell,  Upper  Montclair,  N.  J.;  Walter 
Day,  Germantown,  Philadelphia,  Pa.;  Kern  Dodge, 
Germantown,  Pa. ;  Party  Wilfred  Doubrava,  New 
York  city;  Elmer  Ellsworth  Farmer,  Pittsfield, 
iviass. ;  Anton  Harisberger,  Snoqualmie  Falls,  Wash. ; 
William  Augustus  Harris,  Port  of  Spain,  Trinidad; 
irancis  Hodgkinson,  Pittsburg,  Pa.;  David  L.  Hunt- 
ington, Spokane,  Wash.;  Walter  H.  Jones,  Hacken- 
sack,  N.  J.;  Raymond  Sterming  Kelasch,  Montreal, 
Que;  James  Clarence  Lucas,  Baltimore,  Md. ;  John 
Cooper  Lynch,  New  York  city;  Robert  Hawthorne 
Moore,  St.  Louis,  Mo.;  Robert  Hugh  Orbell,  Wil- 
kinsburg.  Pa.;  William  Henry  Palmer,  Jr.,  New 
York  city;  Edward  Brackett  Raymond,  Schenectady, 
N.  Y. ;  Thomas  Edward  Ritchie,  Manchester,  Eng- 
land; Henry  Frederick  Schmidt,  New  York  city; 
Guido  Semenza,  Milan,  Italy;  Algernon  T.  Siebert, 
Orange,  N.  J.;  Philip  Leifingwell  Spalding,  Phila- 
delphia, Pa.;  Max  T.  H.  Steinle,  New  York  city; 
Henry  Lawrence  Storke,  Auburn,  N.  Y. ;  George 
Huntington  Thompson,  Ossining,  N,  Y. ;  George 
Westinghouse,  Pittsburg,  Pa.;  Stuart  Wilder,  Pitts- 
field,  Mass.,  and  John  Edward  Winn,  Cincinnati, 
Ohio.  R. 


Charles  F.  Scott,  the  newly  elected  president  of 
the  American  Institute  of  Electrical  Engineers,  is 
fully  worthy  of  the  honor  that  has  been  bestowed 
upon  him.  He  is  a  fit  representative  of  the  electrical 
industry  as  it  stands  to-day,  having  been  long  and 
actively  engaged  in  the  development  of  electrical 
interests  in  this  country.  His  work  at  Pittsburg,  in 
connection  with  the  Westinghouse  Electric  and 
ilanuficturing  Company,  of  which  he  is  now  chief 
electrician,  has  been  of  high  merit  and  he  is  espe- 
cially remembered  for  liis  investigations  in  high- 
tension  transmission.  Mr.  Scott  has  been  a  member 
of  the  Institute  since  1892  and  is  also  at  the  present 
time  president  of  the  Engineers'  Society  of  Western 
Pennsylvania. 


WESTERN    ELECTRICIAN 

B.  J.  Arnold  Chosen   as   Chicago   Trac- 
tion Expert. 

At  a  meeting  of  the  local-transportation  committee 
of  the  Chicago  City  Council  on  May  21st,  Mr.  B.  J. 
Arnold  was  selected  as  engineering  expert  to  in- 
vestigate the  traction  systems  of  the  city.  The  ap- 
pointment comes  as  a  decided  compliment  to  Mr. 
Arnold's  ability  and  there  is  no  question  but  that 
he  will  fulfill  the  important  trust  imposed  upon  him 
with  impartiality  and  skill.  The  city  may  be  con- 
gratulated on  the  fact  that  Mr.  Arnold  comes  to  the 
work  with  no  ties  or  political  influence  whatever. 
The  position  sought  the  man,  and  he  is  free  to  inves- 
tigate the  problem  fairly  and  with  justice  to  the  in- 
terests of  the  city  as  well  as  the  traction  companies. 

The  work  before  Mr.  Arnold  is  a  large  one.  He 
is  to  report  a  complete  plan  of  reorganization  for 
the  city  street  railways,  including  every  feature  which 
has  been  a  subject  of  discussion  in  the  last  few 
years.  He  must  give  an  estimate  of  the  cost  of 
production  of  a  new  system  adequate  to  serve  the 
public  and  designed  along  the  lines  of  the  best  prac- 
tice in  vogue.  He  also  must  submit  an  estimate  of 
the  net  earnings  which  probably  would  be  secured 
by  the  new  system,  based  on  present  business.  He 
also  will  be  required  to  furnish  preliminary  plans 
for  a  system  of  subways  in  the  business  district, 
which,  coupled  with  the  surface  system  of  terminal 
facilities,    will    furnish    adequate   accommodation    to 


367 


OBITUARY. 


■ 

p^ 

H 

H 

1* 

>]^^^H 

1 

I^'IV  . 

3 

It  is  announced  by  W.  H.  Nellman  and  F.  B. 
Romo  that  an  electric-railway  line  from  Dayton, 
Wash.,  to  Pendleton,  Ore.,  will  soon  be  built  at  a 
cost  of  $1,250,000.  The  line  will  touch  all  the  cities 
m   the  Walla   Walla   Valley  and  eastern   Oregon. 


B.    J.    ARNOLD. 

the  public  and  which  also  will  provide  for  an  in- 
crease in  traffic  in  years  to  (;ome,  relieve  the  con- 
gested district,  and  create  a  much  larger  district 
available    for   business   purposes. 

Besides  the  general  outline  of  work  laid  out  for 
Mr.  Arnold  by  the  committee,  he  expects  to  delve 
into  any  feature  which  he  thinks  is  in  any  way  vital 
to  the  general  solution  of  the  problem.  One.  of  these 
features  will  be  the  plan  of  installing  moving  side- 
walks on  a  level  with  the  second  floor  of  the  business 
houses,  so  that  persons  can  go  directly  from  the 
elevated  trains  into  the  buildings  and  stores. 

Mr.  Arnold  will  start  his  work  immediately  upon 
confirmation  by  the  City  Council  of  the  appointment. 
He  will  associate  with  him  a  practical  street-railway 
operator  and  such  other  engineering  skill  as  may 
be  necessary.  He  hopes  to  have  the  co-operation  of 
all  the  traction  officials,  as  well  as  the  representa- 
tives of  the  city,  so  that  the  work  may  be  carried  on 
harmoniously  and  speedily.  The  investigation  will 
probably  require  between  three  and  four  months 
lor  completion,  and  the  contract  price  to  be  paid 
for  the  work  is  $10,000. 

That  Mr.  Arnold  comes  to  the  position  well  quali- 
fied by  experience  is  shown  by  his  extensive  work 
in  traction  matters  for  the  last  few  years.  He  has 
only  recently  completed  an  investigation  of  the 
use  of  electric  traction  on  the  suburban  tracks  of 
the  New  York  Central  Railroad  Company  in  New 
York  city  and  will  retain  his  position  as  consulting 
electrical  engineer  of  that  company  during  the  instal- 
lation. He  occupies  a  similar  consulting  position  with 
the  Chicago,  Burlington  and  Quincy  Railway  Com- 
pany and  five  or  six  other  railroad  companies.  Mr. 
Arnold  is  41  years  of  age  and  has  been  closely  iden- 
tified with  the  electrical  development  of  the  country 
for  many  years,  being  now  president  of  the  Arnold 
Electric  Power  Station  Company.  He  is  a  director 
of  the  Western  Society  of  Engineers  and  has  just 
been  honored  with  a  vice-presidency  of  the  American 
Institute  of  Electrical  Engineers.  He  is  also  actively 
associated  with  many  other  technical  and  social  or- 
ganizations. 


Death  of  Clarence  E.  Stump. 

Clarence  E.  Stump,  who  was  well  known  among 
electrical  men  of  the  country,  died  in  New  York 
city  on  May  isth.  In  former  years  Mr.  Stump  was 
connected  with  the  Electrical  World,  the  Street 
Railway  Journal  and  other  technical  papers.  At 
the  time  of  his  death  Mr.  Stump  was  about  45 
years  of  age.  He  was  prominent  in  the  Masonic 
order.  His  funeral  was  held  at  Flushing,  L.  I., 
last    Sunday. 


Death  of  John  H.  Emerick. 

John  H.  Emerick,  one  of  the  best  known  ex-tele- 
graph officials  of  New  York  city,  and  up  to  about 
four  years  ago  general  superintendent  in  the  Postal 
Telegraph-cable  Company,  died  at  his  home  in 
Brooklyn  on  May  nth.  Mr.  Emerick  was  one  i^f 
the  12  military  telegraph  operators  who  were  pre- 
sented with  watches  by  the  United  States  Govern- 
ment through  Edwin  M.  Stanton,  Secretary  of  War, 
"in  recognition  of  long,  continued  and  faithful  ser- 
vice." Besides  his  connection  with  the  Postal 
Company  and  War  Department  Mr.  Emerick  was 
employed  at  different  times  in  the  service  of  the 
Western  Union  Telegraph  Company,  the  New  York 
Fire-alarm  Telegraph  Department,  the  Metropoli- 
tan Telephone  and  Telegraph  Company  and  the 
Mutual  Union  Telegraph  Company. 


Death  of  Frank  R.  Colvin. 

Frank  R.  Colvin,  a  well-known  electrical  man, 
died  at  his  home  in  Roselle,  N.  J.,  of  heart  disease 
on  May  9th.  Mr.  Colvin  was  born  in  Rochester, 
N.  Y.,  about  43  years  ago,  and  received  from  his 
father,  who  was  a  principal  in  the  public  schools 
there,  an  excellent  preliminary  education,  which  en- 
abled him  to  enter  the  Naval  Academy  at  Annapolis 
at  an  early  age.  He  graduated  from  the  Annapolis 
school  in  1883,  and  after  a  four  years'  cruise  he 
went  to  work  in  the  electrical  business  for  Frank 
Morrison  of  Baltimore.  Later  he  took  up  news- 
paper work  and  became  business  manager  of  the 
Electrical  Engineer.  While  employed  on  the  staff 
of  that  journal  he  compiled  a  report  of  all  the 
telephone  patents  in  existence,  which  was  a  care- 
fully arranged  publication.  He  was  an  expert  in 
telephone  engineering  and  patents,  and  in  1896  en- 
tered the  employment  of  the  Western  Electric  Com- 
pany, for  which  company  he  looked  up  infringe- 
ment cases.  Although  he  had  not  been  connected 
with  the  patent  work  of  that  company  for  the  last 
two  years,  his  name  was  retained  on  the  pay-roll 
until  his   death.     Mrs.  Colvin   survives  him. 


Electrical  Manufactures  of  Pennsyl- 
vania. 

A  number  of  interesting  figures  are  given  in  a 
recent  Census  bulletin  which  treats  of  the  manufac- 
tures of  the  state  of  Pennsylvania.  This  bulletin 
shows  that  in  the  year  igoo  there  were  32,185  man- 
ufacturing establishments  in  the  state  with  capital 
amounting  to  $1,551,548,712-  Although  the  absolute 
increase  of  the  value  of  the  products  of  these  estab- 
lishments for  the  last  decade  mentioned,  that  from 
1890  to  igoo,  was  not  so  great  as  for  the  decade 
previous,   yet   it   amounted   to  $502,995,959 

A  comparative  summary  of  25  leading  industries 
of  the  state  shows  that  the  industry  designated  un- 
der the  head  "Electrical  Apparatus  and  Supplies" 
is  well  up  toward  the  front  rank.  In  1900  there 
were  63  establishments  engaged  in  this  line  of  work, 
and  their  capital  aggregated  $20,967,587.  The  av- 
erage of  wage-earners  connected  with  the  estab- 
lishments was  7,817  and  their  total  wages  were 
$4,002,737.  Other  statistics  are:  Miscellaneous  ex- 
penses, $1,647,426;  cost  of  materials  used,  $11,372,- 
739;  value  of  products,  $19,112,665.  In  1890  there 
were  but  10  establishments  which  came  under  this 
heading  and  their  capital  was  $475,169  and  the  wages 
paid  to  209  wage-earners  amounted  to  $90,952.  The 
increase  in  the  value  of  products  during  the  decade 
was   $18,438,100. 

Other  industrial  statistics  of  relative  interest  are 
given  as  follows:  Cars  and  general  shop  construc- 
tion and  repairs  by  street-railroad  companies,  10 
establishments,  $766,450  capital,  1,005  wage-earners, 
$573,654  wages,  products  valued  at  $1,244,518;  elec- 
trical construction  and  repairs,  132  establishments, 
$552,207  capital,  597  wage-earners,  wages  $327,443, 
products  valued  at  $1,632,931;  eletcroplating,  49  es- 
tablishments, $150,919  capital,  200  wage-earners,  $86,- 
996  wages,  products  valued  at  $259,365  ;  foundry  and 
machine-shop  products,  1,260  establishments,  $154,- 
958,750  capital,  62,828  wage-earners,  $33,199,521 
wages,  products  valued  at  $127,292,440;  gas  and 
lamp  fixtures,  30  establishments,  $1,679,799  capital, 
1,018  wage-earners,  $501,001  wages,  products  valued 
at  $1,928,898;  graphite  and  graphite  refining,  four 
establishments,  $75,425  capital,  27  wage-earners, 
$10,637  wages,  products  valued  at  $59,374;  wire,  nine 
establishments,  $762,482  capital,  274  wage-earners, 
$122,422  wages,  products  valued  at  $607,415. 
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DEVELOPMENT    OF    THE    TELEPHONE    FIELD. 


Tommasina    Telephonic     Receiver     for 
Wireless  Signal  Apparatus. 

The  principle  of  a  telephonic  receiver  for  Herti:ian 
"rays"  or  the  signals  transmitted  by  a  wireless  ap- 
paratus devised  by  Thomas  Tommasina  of  Geneva, 
Switzerland,  is  shown  in  the  accompanying  illustra- 
tion. The  instrument  consists  of  an  electromagnet, 
the  armature  of  which  is  a  movable  diaphragm. 
Connected  to  and  insulated  from  the  diaphragm  is 
a  disk  of  insulating  material,  provided  with  a  cen- 
trally placed  recess,  withm  which  is  placed  a  metallic 
cohering  powder.  Electrical  conductors  are  ar- 
ranged in  contact  with  the  powder  and  secured  at 
their  other  ends  to  binding  posts.  An  aerial  wire 
is  connected  to  one  binding  post  and  a  ground  con- 


TOMMASINA   TELEPHONIC    RECEIVER    FOR   WIRELESS 
SIGNAL    APPARATUS. 

nection  to  the  other.  As  shown  in  the  diagram,  a 
relay  and  battery  are  arranged  in  circuit  with  the 
huiaing  posts  of  the  armature,  while  a  second  circuit, 
that  is  arranged  to  be  closed  by  the  relay,  includes 
in  its  connections  the  electromagnet,  a  battery  and 
a  recorder.  The  invention  is  covered  by  a  United 
Slates   patent    (No.    700,i6i_)    granted  on   May   13th. 


National    Telephone    Convention   to   Be 
Held  in  Philadelphia  Next  Month. 

At  a  two-day  meeting  of  the  officers  and  the  ad- 
visory board  of  the  Independent  Telephone  Asso- 
eiaiion  of  the  United  States  held  in  the  Auditorium 
Annex,  on  May  15th  and  l6th,  it  was  decided  to  hold 
the  sixth  annual  convention  in  Philadelphia,  on  June 
24,  25,  and  26,  1902.  There  were  present  President 
James  M.  Thomas  of  New  York,  Vice-president  C. 
E.  Stinson  of  Rochester,  Secretary  S.  P.  Sheerin  of 
Indianapolis,  Assistant  Secretary  Sam  E.  Wayland 
of  Wilkesbarre,  Pa.,  Hugh  Dougherty  of  Bluffton, 
Ind.,  H.  D.  Critchfield  of  Mount  Vernon,  Ohio,  and 
E.  B.  Fisher  of  Grand  Rapids,  Mich.,  representing 
the  association.  Others  in  attendance  at  some  of 
the  sessions  were  J.  B.  Ware  of  Detroit,  Judge  Rob- 
ert S.  Taylor  of  Fort  Wayne,  Ind.,  John  A.  Arm- 
strong of  Louisville  and  W.  L.  DeWolf,  Alfred 
Stromberg,  P.  C.  Burns,  J.  G.  Ihmsen  and  others  of 
Chicago. 

The  matter  of  defending  patent  suits  was  the  sub- 
ject of  discussion.  The  ideas  of  the  officers  of  the 
association  and  of  some  of  the  manufacturers  were 
not  in  accord  in  relation  to  the  raising  of  funds. 
The  position  taken  by  the  manufacturers  was,  in 
brief,  that  each  manufacturer  shall  defend  his  own 
customers    in   the  event  of  patent  attack. 

Philadelphia  asked  for  the  convention  at  the  meet- 
ing last  year  in  Buffalo.  It  is  the  largest  city  in 
the  United  States  having  an  Independent  telephone 
system  giving  effective  competition  to  the  Bell  peo- 
ple. The  system  referred  to  is  that  of  the  Keystone 
Telephone  Company,  of  which  Charles  E.  Wilson 
is  general  manager.  No  doubt  it  is  hoped  that  a 
national  convention  of  the  Independents  in  Phila- 
delphia will  help  the  cause  in  that  city  and  in  the 
East  generally.  The  convention  of  this  year  will  be 
two  weeks  later  than  that  of  igoi — a  fact  due,  per- 
haps, to  the  recent  date  of  the  large  interstate 
telephone  convention  in  Chicago. 

Details  of  the  programme  have  not  been  given 
out. 


Ohio  Telephone  Notes. 

Judge  Belden  has  refused  to  enjoin  the  Hamilton 

liuuic    lelepnone  Company   Irom  ereclmg  and  oper- 

ainig  a  plant  m  iiamntun,  as  asked  lor  by  LUe  iiell 

.  ^...ivi.uiic  Company,  wliicn  lias  had  a  monopoly  ut 

-  .......tss  \\\  that  city  tor  many  years,      i  lie  couu 

also  ordered  thi;  liell  ielephone  Lumpany  to  make 
some  clianges  in  its  line  which  at  present  prevenis 
tlie  construction  ut  Independent  lines,  ilie  new 
company  now  has  orders  lor  more  than  Ooo  Lele- 
piiunus  on  its  books. 

1  he  People  s  telephone  Company  of  Mount  Blanch- 
ard,  t-iancock  County,  has  been  incorporated  with 
a  capital  stock  of  $25,000  by  Uscar  Wise,  William 
bishop  and  others. 

i  he  City  and  Suburban  Telegraph  Association  of 
Cincinnati  has  purchased  the  properly,  rights  and 
iranchises  of  the  Citizens'  telephone  Company  ot 
i\ewport,  Ky.,  which  will  give  it  eniire  control  of 
Uie  territory  across  the  river  from  Cincinnati.  The 
Citizens'  telephone  Company  was  capitalized  at  $50,- 
000,  but  it  had  not  been,  a  strong  factor  in  the 
business.  The  Cincinnati  company  had  been  oper- 
ating in  several  counties  in  Kentucky,  and  will 
continue  to  do  so,  but  the  properties  will  all  now 
be  operated  under  the  name  ol  the  Citizens'  Tele- 
phone Company,  whose  capital  stock  will  be  in- 
creased to  $200,000.  it  is  said  that  the  plants  at 
Covington,  Newport,  Dayton,  Bellevue  and  other 
towns  across  the  river  will  all  be  greatly  improved 
and  exchanges  may  be  built  at  some  other  points 
where  there  are  none  now.  The  company  will  also 
operate  the  long-distance  lines  which  are  now  under 
the  control  ot  the  City  and  Suburban  Telegraph 
Company. 

V  lie  Milbury  Telephone  Company  of  Milbury  has 
been  incorporated  with  a  capital  stock  of  $5,000. 
iTank  E.  Calkins  and  others  are  interested  in  the 
plan. 

1  he  Black  River  Telephone  Company  of  Lorain 
has  announced  an  increase  of  capital  stock  from  $50^- 
000  to  $100,000,  and  the  surplus  thus  secured  will 
be  used  to  make  the  improvements  and  extensions 
spoken  of  in  the  Western  Electrician  some  weeks 
ago. 

The  Everett-Moore  syndicate  has  sold  the  tele- 
phone plant  at  Gallon  to  M.  Wolf  of  Bellevue,  the 
consideration  being  $36,000.  The  original  cost  of  the 
plant  was  $50,000.  it  has  700  patrons  and  is  said 
10  pay  good  dividends.  The  People's  Telephone 
Company's  plant  at  Jackson,  Mich.,  has  been  sold 
to  Grand  Rapids  gentlemen  who  are  interested  in 
the  Independent  movement.  It  is  said  that  several 
more  of  the  constituent  plants  of  the  Federal  Tele- 
phone Company  will  be  sold  within  a  short  time. 

'I  he  City  and  Suburban  Telephone  Association 
has  brought  injunction  proceedings  against  some 
of  the  city  officials  of  Covington,  Ky.,  to  prevent 
them  from  molesting  workmen  who  are  en- 
gaged in  constructing  lines  there.  The  company 
claims  to  have  a  franchise  for  the  construction  it 
is  doing,  but  it  seems  that  some  of  the  city  officials 
have  ordered  the  men  to  discontinue  work  several 
times.  O.  M.  C. 


The  Board  of  Pultlic  Works  is  preparing  to  install 
a  central-station  telephone  system  in  the  city  and 
county  hospital  of  San  Francisco.  J.  Leo  Park  is 
secretary  of  the  board. 


Telephone  News  from  the  Northwest. 

The  Winona  (Minn.)  Telephone  Company  has 
completed  a  toll  line  to  Homer. 

The  Wisconsin  Telephone  Company  proposes  to 
expend  $70,000  on  improvements  to  its  exchange  at 
Sheboygan,  Wis. 

Ihe  Forman  (N.  D.)  Telephone  Company  has 
been  succeeded  by  the  Great  Western  Telephone 
Company,  which  is  formed  by  the  same  parties 
owning  the  former.  The  company  has  exchanges 
at  Wahpeton,  Hankinson  and  Lisbon,  N.  D.,  and 
Brcckenridge,   Minn. 

A  number  of  business  men  in  Oshkosh,  Wis.,  have 
been  interviewed  on  the  subject  of  a  second  telephone 
exchange  for  that  city,  and  a  majority  favor  it 
Oshkosh  has  already  had  experience  with  two  sys- 
tems, the  Northwestern  Telephone  Company  operat* 
ing  there  for  several  years  and  selling  out  to  the 
Wisconsin   Telephone   Company. 

The  Northwestern  Telephone  Exchange  Company 
in  Minneapolis  asserts  that  it  is  under  no  obliga- 
tions to  the  city  of  Minneapolis  for  the  use  of  city 
poles  for  its  wires.  The  company  uses  875  poles 
of  the  city  and  the  city  has  the  use  of  2,200  poles 
of  the  company.  Furthermore,  the  company  renews 
the  city  poles  when  it  is  required.  If  the  city  ac- 
cepts the  offer  of  $1,000  a  year  rent  from  the  Twin 
City  'J'elephonc  Company  for  the  use  of  city  poles 
then  the  Northwestern  will  require  the  city  to  vacate 
its  poles. 

A  number  of  rural  lines  have  been  constructed 
around  Tintah,  Minn. 

Clarence  W.  Macomber  and  Charles  B.  Carr  have 
made  application  at  Prentice,  Wis.,  for  a  local  tele- 
phone   franchise. 

J.  J.  Greaves  of  Glencoe,  Minn.,  has  been  granted 
a  franchise  at  Norwood,  Minn.,  for  a  local  exchange. 

The  Home  Telephone  Company  of  Le  Sueur, 
Minn.,  has  sold  its  lines  to  the  Cannon  Vallev  Tele- 
phone Company.  The  sale  includes  lines  from  Le 
Sueur  to  Montgomery,  from  Montgomery  to  Heidel- 
I)erg,  Heidelljcrg  to  New  Prague  and  New  Prague 
lo  Union  Hill.  The  line  will  be  overhauled  and 
repaired. 

A  committee  from  the  Business  Men's  Club  at 
Yanktnn,  S.  D.,  has  Investigated  the  rates  for  tele- 
phone service  in  21  cities  of  South  Dakota,  and  finds 


that  the  average  price  for  business  connections  is 
$1.98  a  month  and  lor  residences  $1.  iankton  pays 
$3  a  month  lor  business  and  $2.50  ior  residence 
cuiinections.  ihe  committee  recommends  forming  a 
stock  company  to  establish  a  modern  system  lor 
1  ankton. 

the  District  Court  of  Ramsey  County,  Minn., 
hoids  that  the  iMurth western  telephone  Hxchange 
Company  is  exempt  Irom  the  "live  per  cent,  of  the 
gross  earnings  '  provision  ot  the  new  charter  of  St. 
Ji^aul.  An  appeal  will  be  taken  to  the  Supreme 
Court. 

J.  A.  and  B.  C.  Hazle  have  been  granted  a  fran- 
chise ior  a  local  telephone  exchange  for  Alden,  Minn. 

ihe  United  States  Court  of  Appeals  has  taken 
under  advisement  an  appeal  by  the  city  of  Duluth, 
iViinn.,  trom  the  decision  of  the  United  States  Cir- 
cuit Court,  holding  against  the  city  in  its  suit  against 
the  Duluth  Telephone  Company  to  compel  the  latter 
to  vacate  the  streets,  its  franchise  having  expired. 

'ihe  Mediapolis  Mutual  Telephone  Company  has 
been  incorporated  at  Mediapolis,  Iowa,  with  a  capital 
stock  of  $10,000. 

ihe  Williamsburg  (Iowa)  Telephone  Company 
has  purchased  a  new  switchboard  from  the  Eureka 
company  of  Chicago. 

R.  G.  Worster  of  Grant  City  has  bought  the  Con- 
way   (Iowa)   telephone  line. 

Arrangements  are  in  progress  at  Moville,  Iowa, 
to  establish  a  local  telephone  exchange. 

The  Corwith  Rural  Telephone  Company  has 
bought  the  local  exchange  at  Corwith,  Iowa,  and  has 
begun  improvements. 

The  Farmers'  Telephone  Company  of  Gushing, 
Iowa,  has  hied  articles  of  incorporation  with  $6,000 
capital    stock. 

The  voters  of  Hedrick,  Iowa,  have  voted  a  fran- 
chise to  the  Hedrick  Telephone  Company. 

The  Davenport  and  Tipton  Telephone  Company 
has  been  incorporated  at  New  Liberty,  Iowa,  with 
$20,000  capital  stock. 

'ihe  Pacific  States  Telephone  Company  will  build 
a  telephone  line  from  Starbuck  to  Riparia,  Wash. 

The  City  Council  of  Muscatine,  Iowa,  has  refused 
a  franchise  to  the  American  Telephone  and  Tele- 
graph Company,  which  is  building  a  line  between 
Davenport    and    St.    Louis. 

The  Iowa  Telephone  Company  is  building  a  new 
line   Irom  LeMars  to  Kingsley,  Iowa. 

C.  R.  White  and  C.  J.  Daoust  have  applied  for  a 
franchise  for  a  local  telephone  exchange  at  Ashland, 
Wis. 

The  Northwestern  Telephone  Exchange  Company 
has  concluded  to  put  its  wires  underground  at  Fargo, 
N.   D. 

A  plan  has  been  formed  in  Princeton  Township, 
Scott  County,  Iowa,  for  the  systematic  construction 
of  rural  telephones,  to  form  centers  at  common 
noints.  When  completed  they  would  form  a  net- 
work through  the  county.  Each  separate  line,  of  15 
connections  or  more,  would  have  a  separate  organ- 
ization. R. 


Telephones  and  Politics  in  Salt  Lake  City. 

If  the  City  Council  of  Salt  Lake  City  persists  in 
refusing  to  grant  a  franchise  to  the  new  Independent 
telephone  company  which  has  made  application  there 
the  Democratic  party  may  make  an  issue  of  the  re- 
fusal, maintaining  that  the  present  operating  tele- 
phone company  imposes  heavy  burdens  upon  the 
people  and  that  the  present  Republican  adminis- 
tration refuses  to  allow  competition.  The  new  tele- 
phone company  offers  to  reduce  rates  and  to  give 
the  city  free  service  to  the  amount  of  $5,000  a  year. 


TELEPHONE   MEN. 

N.  J.  Davenport  of  Los  Angeles,  Gal.,  will  assume 
the  general  management  of  the  Gila  Valley  Tele- 
phone Company  at  Clifton,  Ariz. 

S.  R.  Schaeffer  has  resigned  his  position  as  audi- 
tor of  the  Cuyahoga  Telephone  Company  of  Cleve- 
land, to  accept  a  position  with  the  National  Electric 
Lamp  Company,  with  offices  in  the  Electric  Building 
in   Cleveland. 

C.  E.  Wild  of  Kalamazoo,  Mich.,  has  been  ap- 
pointed superintendent  of  the  northern  division  of 
Liie  Michigan  Telephone  Company,  with  headquarters 
at  Marquette,  Mich.  E.  C.  Short,  assistant  superin- 
tendent of  construction  at  Marquette,  has  been  trans- 
ferred to  Minneapolis.  He  is  succeeded  at  Marquette 
by  Samuel  Morris,  who  has  been  division  foreman 
for  the   southern   division. 


MANUFACTURERS    AND    DEALERS. 

The  Kellogg  Switchboard  and  Supply  Company  of 
Chicago  has  recently  closed  a  contract  with  the 
Keystone  Telephone  Company  of  Philadelphia,  Pa., 
for  a  switchboard  for  that  company's  Third  District 
exchange.  The  switchboard  will  consist  of  seven 
sections,  with  an  ultimate  capacity  of  3,000  lines,  and 
a  present  equipment  of  960  lines,  and  120  incoming 
and  120  outgoing  trunk  lines.  Included  in  this  con- 
tract are  all  the  necessary  power  apparatus,  distribut- 
ing frames,  relay  racks  and  the  Kellogg  sneak-cur- 
rent and  lightning-arrester  equipment.  The  sneak- 
current  devices  are  manufactured  under  one  of  the 
company's  patents,  and  are  said  to  differ  materially 
from  former  types,  in  that  the  heating-up  process  is 
not  dependent  upon  the  resistance  of  a  coil  of  wire. 
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amp   Efficiency  and    Lamp   Renewals- 

Two  of  tlie  subjects  upon  which  iiUcrestiiig  papers 
were  presented  at  tlie  annual  convention  of  the 
National  Electric  Light  Association  in  Cincinnati 
tiiis  week  related  to  lamp  efficiency  and  lamp  renew- 
als. The  first  subject  was  discussed  under  the  title 
"\\  liat  Efficiency  Lamp  Should  Be  Used,  and  How 
May  This  Efficiency  Be  Determined  for  any  Par- 
ticular Station?"  by  Messrs.  Doherty,  Doane,  Van 
Ness  and  Willco.x.  The  topic  "Are  Free  Lamp  Re- 
newals Desirable?"  was  discussed  by  Messrs.  En- 
glish, Smith,  Little  and  Greene.  Abstracts  of  the 
papers  follow : 

Wii.\T  Efficiencv   L.\mp  Should  Be  Used? 

Henry  L.  Doherty,  president  of  Denver  Gas  and 
Electric  Company,  Denver,  Colo. ;  My  views  are 
that  the  efficiency  of  the  lamp,  assuming  that  we 
are  using  as  a  standard  a  lamp  of  16  candlepower, 
should  be  placed  at  that  point  where  cost  to  the 
central  station  for  the  siipplj^  of  current  just  bal- 
ances the  cost  of  "lamp  rcnew'als,  and  that  when  this 
point  has  been  determined  for  a  i6-candlepower 
lamp,  then  all  the  other-sized  lamps  should  have 
an  efficiency  that  would  bring  the  cost  of  lamp 
renew-als  to  the  same  point  per  kilowatt-hour  con- 
sumed. In  other  words,  when  lamp  renewals  for 
any  given  efficiency  lamp  cost  more  tlian  it  would 
cost  Hie  central  station  to  supply  additional  current 
to  yield  the  same  amount  of  light  from  a  lamp  of 
lower  efficiency,  they  should  adopt  this  lower-effi- 
ciency lamp. 

I  do  not  think  our  rate  of  charges  to  the  con- 
sumer should  be  considered  at  all  except  that  we 
can  afford  to  luake  a  reduction  in  rate  for  the  .lower- 
efficiency  lamps  used.  The  only  cost  I  see  to  the 
electric  company  in  using  lower-efficiency  lamps 
would  be  boiler  fuel  and  boiler-rooin  labor  and  costs 
incidental  to  a  larger  equipment.  Boilers,  engines, 
dynamos,  conductors  and  transformers  would  have 
to  be  increased,  and  this  would  add  additional  costs 
for  interest,  taxes  and  depreciation  on  this  increased 
investment. 

Samuel  E.  Doane,  Marlboro,  Mass. :  The  cost 
of  a  lamp  to  a  station  includes  the  cost  of  the  power 
it    consumes   during  its   life.  I 

I  was  told  not  long  ago  by  a  station  manager 
that  he  preferred  to  use  3.5-watt  lamps,  as  his  sta- 
tion was  loaded  now :  he  could  not  get  any  more 
equipment,  as  considerable  outlay  would  be  necessary 
to  extend  the  station  for  it.  and  the  money  for  this 
could  not   be    conveniently  procured. 

He  must  also  hold  up  his  income,  and  he  was  in 
business  to  sell  current.  He  was  selling  all  he  made, 
and  any  pressure  that  would  be  brought  to  bear  to 
reduce  customers'  rates  would  be  in  the  nature  of 
a  demand  to  sell  current  as  cheaply  as  some  neigh- 
boring town,  without  regard  to  whether  the  monthly 
hills  were  lower  or  otherwise.  He  said  he_  was 
prepared  to  burn  3.i-\vatt  lamps  as  soon  as  his  in- 
creasing load — increase  that  he  could  not  avoid — 
overloaded  his  apparatus  dangerously.  He  said  he 
would  increase  his  expenses  by  using  3.i-watt  lamps, 
and  would  not  increase  his  income. 

That  was  the  other  view  of  the  matter.  This 
view-   is   what   I  used  to  combat. 

It  pays  to  furnish  a  man  with  his  light  at  as  low 
a  figure  as  is  consistent  with  a  good  business  profit, 
and  to  do  a  large  business. 

Any  central  station  can  say:  "If  I  burn  a  lamp 
in  this  socket  continuously  for  a  year  it  will  cost 
me  so  much  for  energy  and  so  much  for  renewals," 
includin.g  in  the  first  all  charges  for  all  purposes 
except  the  actual  cost  of  the  lamp,  cost  of  freight 
on  them,  photometer  work,  etc.,  and  including  in 
the  latter  the  cost  of  the  lamp,  etc. 

By  making  three  columns  and  heading  one  ,3.1 
watts  per  candle,  the  second  3.5  watts  per  candle 
and  the  third  four  w'atts  per  candle,  it  would  not 
take  long  to  find  out  which  was  the  'cheapest.  To 
facilitate  such  an  operation,  here  are  some  figures : 
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These  percentages,  in  round  figures,  are  approxi- 
mately accurate,  and  will  hold  under  any  reasonable 
conditions  of  lamp  quality  and  voltage  variation  so 
long  as  the  3.1-watt  lamp  is  taken  as  a  basis.  I 
say  this  because  any  maker  that  can  make  a  3.1- 
watt  lamp  that  w-ill  meet  his  guarantees  will  have  no 
trouble  with  those  of  3.5   watts   and    four   watts. 

L.  G.  Van  Ness,  Denver,  Colo.:  For  the  pur- 
pose of  these  calculations  I  will  assume  that  16- 
candlepower  lamps  only  are  to  be  considered;  that 
the  life  of  lamps  on  perfect  regtdation  is,  for  3.1- 
watt  lamp  420  hours,  for  3.5-watt  lamp  750  hours, 
and  for  four-watt  lamp  1,500  hours;  that  lamps  will 
be  changed  periodically  by  the  company,  and  these 
changes  made  often  enough  so  that  lamps  burned 
until  midnight  will  not   exceed  their  normal  life. 

The  most  desirable  efficiency  of  lamps  will  then 
be^  determined  by — 

(i)  The  average  regulation  of  the  circuits. 
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(2)  The  generating  costs  that  arc  strictly  propor- 
tional  to  output. 

v3)  Investment  per  kilowatt  capacity  of  the  sta- 
tion. 

(4)  The  average  consumption  per  lamp  per  year. 

(5)  The  charge  per  kilowatt-hour  to   consumer. 
'IJie  cost  of  lamps  and  of  renewing  them  may  be 

easdy  determined  for  any  particular  station.  This 
may  be  reduced  to  a  kilowatt-hour  basis  by  estimat- 
ing the  life  of  the  lamp  on  the  regulation  obtained 
in  that  station.  To  the  above  we  must  add  the  in- 
creased fixed  cost  to  provide  capacity  for  low-effi- 
ciency lamps,  which  is  reduced  to  a  kilowatt-hour 
basis  by  the  average  consumption  per  lamp  per  year 
in  that  station.  Then  by  determining  the  costs  pro- 
portional to  output  in  that  station  wc  can  calculate 
the  increased  cost  for  extra  current  for  low-efficiency 
lamps.  Comparing  the  sum  of  these  quantities  for 
the  several  lamps,  we  can  see  the  effect  of  using 
the  different  efficiencies  if  we  ignore  the  effect 
on  the  consumers.  It  would  probably  not  be  good 
practice  to  change  the  efficiency  of  lamps  if  the  costs 
appear  about  the  same  for  two  efficiencies,  though  a 
gradual  change  of  efficiency  might  be  started ;  that  is, 
we  might  burn  a  low-efficiency  lamp  at  a  little 
higher  voltage,  or  burn  a  high-efficiency  lamp  at  a 
lower  voltage  than  rated.  This  could  be  continued 
until  vve  arrived  at  the  proper  efficiency  as  selected. 
It  might  be  good  policy  for  us  to  use  a  low-effi- 
ciency lamp  and  make  a  reduction  in  rates.  While 
we  may  not  actually  reduce  rates,  we  may  derive 
sonic  benefit  from  the  fact  that  the  rale  per  kilowatt- 
hour   has   been   reduced. 

I   might  say  that  I  think  the  best  way  to  answer 
the    questions   propounded   is   to    face   the   situation 
squarely  and  figure  it  out  for  ourselves.     If  we  allow 
the   lamp  salesman   to   do  our  calculating,    we  shall 
in    all    probability    use    3.1-watt    lamns. "  I    do    not 
.say   this   to   cast    reflections   on    the   lamp   salesmen, 
as  T  think  they  have  been  only  too  active  and  ener- 
sretic    in    advancing    their    side    of   the    question.     I 
think   if   more    of    us    did   our    own    calculating    we 
should  be  usinsr  more  low-efficiency  lamps  and  giv- 
ing a  more  uniform  and  satisfactory  service.     There 
are    stations   in    which    3.1-watt   lamns   can    be   used 
to  advantage,  but  T  think  the  use  of  3.r-watt  lamns 
has  been  forced  far  bevond  the  point  that  would  be 
determined  bv  true  economy  and  satisfactory  service. 
Francis    W.    ■Willrox.  Lamn     Works.     General 
Electric    Companv.    Harrison.    N.    J. :     The    impor- 
tance   of   determining   the    best    lamn    efficiencv    can 
bardiv  be  overestimated,  for  the  selling  side  of  the 
lighting   business    is   one   wherein   much  money  can 
he   lost    or    gained.     Tt    is    all    well    enough    to   give 
the    exnense   side    full   attention:   the   savings,   how- 
ever, that  are  effected   in   station  operation  through 
the   expenditure  of  goodly   sums   for  reconstruction 
f-an  be  nnite  readilv  offset  hy  the  effect  of  imoroner 
lamns.     Throu.ffh   the    supply    of   lamps   of   too   low 
efficiency,    or    through    general    neglect    of    lamps — 
bv  failing  to  supply  free  or  low-priced  renewals,  and 
thereby    permitting   all    kinds    of   lamps    to    go   into 
service — managers   are  led  into   price   reductions,   to 
the    giving    of    allowances,    to    indiscriminate    rate- 
making    and    kindred    evils    that    seriously    reduce 
profits.     Furthermore,  the   introduction  of  the   elec- 
tric light  into  stores  and  residences  is  by  the  same 
causes    retarded,    and    long    hours    of    use    by    con- 
sumers   (the    most   profitable    character    of    service) 
are    discouraged.     This    question,    therefore,    comes 
home  to  every  central   station,  and  there  should  not 
he  one  that  admits,  either  by  word  or  by  the  act  of 
failing    to    control    and    regulate   the    lamps    in    use 
on   its  circuits,  that  it  is  indifferent  to  the  question 
of  the  best  lamp  efficiency. 

In   general,  we  have  the  following  conclusions : 
First — The  best  available  efficiency  in   central-sta- 
tion   service    for    the    i6-candlepower    lamp    is    3.1 
watts   per   candle.     Actually,    the   2.7.s-watt    lamp    is 
the  desirable  one  for  average  rates  in  use. 

Second — The  3.1-watt  lamps  can  be  used  *o  ad- 
vantage even  when  the  voltage  is  kept  four  per  cent, 
higli.   with   fluctuations   going  still   higher. 

Third — There  should,  therefore,  be  no  central 
station  wdiich  supplies  current  by  meters  using  any 
lower  efficiency  than  the  3.1-watt  lamp  in  16  candle- 
power. 

Fourth — The  best  efficiency  in  smaller  candle- 
power  units  is  that  which  keeps  the  cost  per  kilo- 
w-att-hour  renewals  about  the  same  as  the  i6-candle- 
power  costs.  This  basis  gives  a  3.6-watts-per-can- 
dfe  efficiency,  or  better,  for  eight  and  lo-candlepower 
lamps. 

Fifth — Very  low  candlepower  units,  being  used 
chiefly  for  sign  lighting,  can  be  more  liberally  treated 
than  the  basis  in  paragraph  fourth  demands.  An 
efficiency  of  four  watts  per  candle  is  desirable  for 
the  four  and  five-candlepower  units,  reducing  this 
to  five  watts  per  candle  for  the  three  and  two-candle- 
power  lamps,  owing  to  the  extreme  fineness  of  fila- 
ment in   so   small  a  unit. 

Converse  D.  Marsh,  Bryan-Marsh  Company,  New 
York  city:  Advocates  of  electric  illumination 
should  never  stand  content  with  the  fact  that  it  is 
a  better  artificial  illuminant  than  any  other  known; 
it  should  be  made  as  reasonable  in  cost  as  is  pos- 
sible, to  achieve  the  widest  popularity.  This  is  not 
the  day  of  a  small  business  with  a  large  percentage 
of  profit.  What  action  should  then  be  taken  in 
a  case  where  the  extension  or  restriction  of  a  busi- 
ness hangs  on  frequent  or  infrequent  lamp  renewals? 
Would  it  not  be  wiser  to  have  the  customer  use  a 
i6-candIepower,  so-watt  lamp,  rather  than  a  64- 
watt  lamp?-  Are  there  many  exceptions  to  the  rule 
that    if    a   central    station   should  reduce  the    watts 
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necessary  to  produce  16  candlepower  25  per  cent., 
llie  saving  to  the  customer  would  result  in  a  largely 
increased  business?  Why  then  tend  in  the  opposite 
direction? 

Not  every  central  station  can  regulate  closely 
enough  to  use  3.1-watt  lamps,  but  the  result  will 
justify  the  highest  economy  possible,  without  too 
great  annoyance  to  the  customer  by  reason  of  burn- 
outs. 

From  a  strictly  engineering  standpoint,  it  would 
seem  a  simple  matter  for  the  members  of  the  Na- 
tional Electric  Light  Association  to  arrive  at  a 
proper  conclusion,  if  a  table  were  given  them  the 
fixed  factors  provided,  and  blanks  left  for  the  vari- 
ables which  each  manager  could  insert  for  himself 
but  business  policy  should  be  ever  kept  in  mind 

Even  where  conclusions  coincide  with  business 
policy,  they  should  not  be  too  closely  subdivided 
since  It  IS  not  commercially  possible  for  an  incandes- 
cent-lamp manufacturer  to  make  special  economies 
to  suit  every  case  exactly.  American  manufacturers 
are  ahead  of  their  foreign  rivals  because  thev  have 
standardized  their  products,  and  this  is  as  true  of 
lamp  making  as   of  other  lines. 

The  leading  manufacturers  to-day  produce  3  i 
3.5  and  four-watt  lamps,  which  practically  cover 
the  iield.  A  central  station  whose  extreme  pressure 
regulation  is  not  within  three  or  four  per  cent  can 
make  no  greater  progress  during  the  next  year  than 
by  devoting  itself  to  this  problem.  Nor  should  the 
station  manager  forget  that  a  broader  peak  inev- 
itably accompanies  a  cheapening  of  cost  to  the  con- 
sunier.  This  is  a  vital  point,  frequently  given  too 
little  consideration,  and  while  better  methods  of 
charging  are  adopted,  the  potency  of  the  latter  ar- 
gument IS  not  lessened  by  high-economy  lamps 

Tlie  argument  that  low-efficiency  lamps  are  pref- 
ei-alile  to  high-efficiency  lamps  because  finer  regula- 
tion IS  required  for  the  latter  is  a  double  fallacy 
The  best  possible  regulation  .should  be  provided,  re- 
gardless of  lamp  efficiency,  if  maximum  satisfaction 
IS  to  be  afforded  the  consumer.  Nothing  is  more  ir- 
ritating to  a  lamp  user  than  variable  intensity  of 
light.  Instead  of  using  the  delicacv  of  the  liio-h- 
efficiency  lamp  as  a  screen  behind  which  to  conceal 
■slovenly  management,  let  central-station  men  bring 
their  regulation  up  to  the  highest  practicable  point, 
with  a  view  to  best  satisfying  the  consumers;  then 
It  will  not  be  necessary  to  waste  energy  on  four-watt 
lamps. 

There  are  many  other  arguments  in  favor  of  the 
efficient  lamp,  such  as  investment,  depreciation,  with 
which .  should  be  included  the  displacement  factor. 
The  latter  has  received  scant  attention,  but  practice 
has  shown  it  to  be  of  great  importance  in  the  elec- 
tric-hghtmg  field.  A  charge  of  10  per  cent  for 
depreciation  annually  does  not  properly  show  the 
loss  when  apparatus  becomes  obsolete  by  reason  of 
improvements  in  the  art.  The  greater  the  power 
absorbed  by  the  lamp,  the  higher  the  investment, 
depreciation  and  displacement  factors. 

The  central  stations  that  have  advocated  high 
economy  in  incandescent  lamps  have  been,  with  rare 
exceptions,  the  companies  that  have  done  a  large 
volume  of  incandescent  lighting  and  paid  handsome 
dividends.  In  the  light  of  such  experience  in  the 
past,  should  we  now  go  backward  and  increase  the 
cost  of  electric  lighting  to  the  customer  because  of 
the  cost  of  lamp  renewals?  Moreover,  it  will  be 
found  that  customers  can  more  readilv  be  had  for  a 
white  light  than  for  a  yellow  one;  the  first-named 
pleases  the  eye. 

Just  a  word  here  as  to  the  cost  of  incandescent 
lamps;  A  good  lamp  is  to-day  sold  for  but  slightly 
more  than  a  lamp  chimney  costs.  The  former  goes 
through  over  fifty  mechanical,  chemical  and  electrical 
operations,  some  of  them  requiring  the  highest  tech- 
nical skill,  while  the  latter  is  made  in  three  or  four 
operations.  Increased  output  has  so  aided  the  lamp 
maker  in  reducing  his  cost  of  manufacture  that 
to-day  a  lamp  sells  at  about  one-fifth  the  price  that 
most  of  us  can  remember  its  bringing.  One  of  the 
prime  factors  in  producing  this  condition  has  been 
the  employment  of  3.1-watt  lamps  on  a  large  scale, 
making  cheaper  lamps  through  larger  sales,  and 
sales  made  with  the  prime  consideration  of  giving 
lighting  at  low  cost  to  the  customer  of  the  central 
station,  even  though  the  renewals  were  more  fre- 
quent. 

Are  Free  Lamp  Renewals  Desir.\ble? 

James  English,  president  New  Haven  Electric 
Company,  New  Haven,  Conn. :  Fifteen  vears  ago, 
after  a  careful  consideration  of  this  problem,  as°ii 
effected  those  companies  that  I  was  mana.ging,  and 
after  some  experimenting  with  the  other  method 
ot  charging  for  renewals,  we  adopted  the  plan  of 
free  renewals,  and  have  found  it  beneficial  and  wise. 

We  found  that  when  the  customer  paid  for  his 
renewals  a  large  portion  of  them  would  burn  the 
lamps  until  they  were  "black  in  the  face:"  that  re- 
newals would  only  be  made  by  them,  practically, 
when  the  lamps  broke.  This  resulted  in  extremely 
poor  lighting  service.  We  could  devise  no  way  to 
induce  the  user  to  renew  his  lamps  wnth  even  rea- 
sonable frequency  as  long  as  he  had  to  pay  anything 
for  the  lamp,  but  that  he  would  let  the  lamps  bum 
until  they  broke,  and  complain  to  us  that  our  service 
was  poor.  It  was  very  evident  that  we  could  not 
expect  to  render  satisfactory  service  under  such  con- 
ditions, and  unless  our  service  was  good  other  il- 
luminants  would  take  its  place. 

A  short  experience  in  renewing  lamps  demon- 
strated the  fact  that  if  we  were  to  do  this  work 
advantageously,  some  definite  system  should  be  em- 
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Ijloycd.     The   necessities  of  such  a   system   seem   to 
be  that: 

First — Lamps  should  be  renewed  often  enough  to 
insure  the  lamps  in  service  maintaining  a  given 
candiepower  during  that  service,  or  a  limitation  in 
fall  of  candiepower. 

Second — The  renewals  should  be  made  in  such  a 
manner  as  to  cause  no  annoyance  to  the  user. 

Third — Renewals  should  be  made  often  enough 
to  obviate,  practically,  the  necessity  for  customers 
ever  calling  for  new  lamps  to  replace  those  burned 
out. 

Fourth — The  system  adopted  should  be  one  that 
would  effect  the  desired  end  in  the  most  economical 
manner   to  the    company. 

Referring  to  the  first  requirements,  we  determined 
that  a  variation  of  two  candles  during  the  use  of 
the  lamp  was  as  large  as  would  furnish  satisfactory 
ser\-ice.  Testing  soon  demonstrated  the  fact  that 
with  3^^-watt  lamps  we  could  not  get  an  average 
burning  of  over  400  hours  and  keep  the  lamp  within 
the  above  limits.  In  the  early  days  we  did  not  in 
practice  obtain  such  good  results,  but  with  the 
gradual  improvement  in  the  lamp  we  have  reached 
a  point  where  each  and  every  lamp  we  put  out  can 
be  relied  upon  to  maintain  its  light  within  the  limit. 
Starting  at  16  candiepower,  they  will  all  be  at  least 
14    candiepower   after  400  hours'   burning. 

We,  therefore,  adopted  a  principle  that  all  lamps 
on  our  circuits  should  be  changed  once  in  400  hours. 
It  was  quite  clear  that,  with  a  widely  varying  char- 
acter of  service,  if  we  changed  uniformly  all  lamps 
at  a  given  date,  we  should  remove  many  that  had 
burned  but  a  few  hours  and  were  good  for  many 
hours  longer.  It  was  equally  plain  that  we  could 
not  assort  these  lamps  in  the  places  of  installation, 
but  we  could  bring  all  of  them  into  the  station  and 
then  sort  them  by  a  photometer,  discarding  all  lamps 
that  were  not  i6-candlepower  and  putting  in  stock,  to 
go  out  again,  all  that  were  16  candiepower.  This 
method  we  have  followed  in  our  different  stations 
for  over  seven  years.  We  change  every  lamp  on 
our  mains  four  times  per  year,  usually  in  February, 
May,  August  and  November.  We  find  that  this  re- 
sults in  ver>'  few  lamps  having  been  used  over  400 
hours.  We  find  that  40  per  cent,  of  the  lamps  we 
have  changed  and  brought  in  are  i6-candlepower 
and  alright  to  go  out  again. 

The  results  of  this  method  have  been  fine,  and 
the    experience    of    10   years    has    demonstrated : 

First — That  all  our  lamps  while  in  service  are  at 
least  14-candlepower.  or  not  at  any  time  during 
their  service  more  than  two  candles  below  the  initial 
candiepower. 

Second — That  this  method  delights  the  users,  who 
feel  that  they  are  really  getting  something  for  noth- 
ing. That  we  no  longer  have  occasion  to  send  out 
lamps  between  periods  of  changes,  and  rarely  hear 
of  a  broken  lamp. 

Third — That  the  cost  to  the  company  of  this 
method  is  at  least  no  greater  than  that  of  the  ordi- 
nary method  of  making  free  renewals. 

Fourth — That  the  general  effect  on  our  business 
has  been  remarkably  satisfactory;  that  our  lighting 
is  good — better  than  any  I  have  ever  had  occasion 
to  examine. 

Fifth — That  we  have  now  passed  beyond  the  point 
of  complaints  of  service,  so  much  so  that  we  rarely 
see  or  hear  from  a  user,  unless  it  be  on  the  question 
of  rates. 

Generally,  therefore,  I  have  not  the  slightest  hesi- 
tation in  saying  that,  in  my  opinion,  no  electric- 
lighting  company  can  afford  to  do  business  in  the 
old  ways,  and  that  the  sooner  lighting  companies 
recognize  the  inherent  weakness  of  the  incandescent 
lamp  itself,  and  devote  their  energies  to  attempting 
to  obviate  the  ill  effects  of  this  fault  on  the  business, 
the  more  successful  they  will  be. 

F.  EUwood  Smith,  manager  Somerville  Electric 
Light  Company,  Somerville,  Mass. :  For  a  number 
of  years  1  required  my  customers  to  buy  all  their 
lamps,  either  from  our  company  at  cost,  or  else- 
where, if  they  saw  fit.  They  usually  saw  fit  to 
buy  elsewhere,  getting  an  inferior  lamp  for  less 
money,  or  not  buying  at  all,  and  thus  not  using  the 
electricity.  To  the  average  customer  all  incandes- 
cent lamps  are  alike,  except  that  some  are  marked 
i6-candlepower  and  others  24-candlepower,  eight- 
candlepower,  etc.  The  customers  know  and  care 
nothing  about  voltage  and  efficiency.  I  have  found 
lamps  used  on  our  circuits  consuming  five  watts 
per  candiepower,  and  the  customer  thought  he  was 
getting  a  bargain  when  he  bought  this  lamp  for  15 
cents,  instead  of  paying  us  20  cents  for  one  of  our 
lamps,  which  would  consume  only  3.1  watts  per 
candiepower.  Many  a  time  I  have  found  iio-volt 
lamps  on  our  T04-volt  circuit,  and  customers  finding 
fault  with  us  because  they  did  not  get  a  good  light. 
When  customers  have  to  pay  for  new  lamos  they 
will  use  the  old  lamps  just  as  long  as  they  will  burn  ; 
and  if  one  lamp  does  not  give  light  enough,  two 
must  be  used,  and  then  the  bill  is  large  and  the 
customer  has  a  double  kick  coming  to  the  com- 
pany: the  light  is  dim  and  the  bill  is  large.  Under 
such  conditions  the  frequent  result  is  a  notice  to  the 
company    to    discontinue   the    service. 

Several  years  ago  I  retained  a  number  of  custom- 
ers that  were  dissatisfied  by  simply  giving  them  a 
few  new  lamps  and  proving  to  them  that  the  trouble 
was  in  the  lamp  and  not  with  the  current.  The 
results  were  so  satisfactory  in  such  cases  that  I 
Avas  obliged  to  become  converted  to  the  free-renewal 
belief  and  to  give  my  customers  a  new  lamp  for 
every  old  lamp  returned.  It  is  Imposslbile  to  educate 
customers  so  that  they  will  buy  good  lamps  when 


needed,  and,  therefore,  In  order  to  give  good  serv- 
ice, the  company  must  take  the  matter  into  its  own 
i.amls   and  give   free  renewals. 

The  cost  of  the  lamps  is  a  necessary  expense,  just 
as  much  so  as  is  fuel.  A  customer  using  a  dim 
lamp  of,  say,  12  candiepower,  is  paying  for,  say,  J,y 
watts.  You  give  him  a  new  lamp,  giving  16  candle- 
power,  and  consuming,  say,  50  watts,  and  he  will  be 
satisfied  with  the  light  and  willing  to  pay  for  the 
additional  current.  You  will  very  soon  get  back 
the  cost  of  the  lamp  and  get  an  increased  revenue 
and  a  satisfied  customer.  I  urge  our  customers  to 
change  their  lamps  often,  and  if  a  lamp  is  dim  to 
remove  it.  This  request  is  printed  on  every  monthly 
hill.  We  do  not  give  new  lamps  in  exchange  for 
broken  lamps,  and  exchange  free  only  eight-candle- 
power,  i6-candlepower  and  24-candlepower  lamps. 
We  sell  new  lamps  of  these  candlepowers  to  our 
customers  at  10  cents  each.  We  will  get  for  our 
customers  any  other  style  of  lamp  and  charge  them 
the  actual  cost  to  us. 

I  have  not  adopted  the  method  of  sending  men 
to  the  customer's  house  and  replacing  his  lamps,  but 
I  try  to  keep  the  dim  lamps  weeded  out  by  circulars 
and  notices  on  the  monthly  bills.  This  plan  works 
fairly  well,  and  I  do  not  often  have  complaint  of 
dim  lights.  I  confess,  however,  to  believing  that 
a  periodical  systematic  renewal  of  all  lamps  on  the 
circuits  is  a  very  good  thing. 

All  lamps  returned  are  photometered,  and  if  of 
sufficient  candiepower,  are  put  into  stock,  to  be  used 
again.  We  retain  those  giving  14  candiepower,  and 
use  them  near  the  center  of  distribution,  where  the 
voltage  is   a   little  greater. 

I  do  not  believe  in  furnishing  free  the  first  in- 
stallation of  lamps,  especially  in  residences,  because 
in  a  great  many  instances  the  return  per  lamp  will 
be  very  small,  and  I  believe  that  the  cost  of  the  first 
lamps  will  not  keep  away  any  desirable  customers. 
I  believe  that  every  company  furnishing  electric  cur- 
rent for  incandescent  lighting  ought,  for  its  own 
good,    to    furnish    free    incandescent-lamp    renewals. 

F.  W.  Little,  Peoria,  111. :  The  question  of  free- 
lamp  renewals  has  been  but  lately  considered  by  the 
Peoria  Gas  and  Electric  Company,  and  we  have  had 
no  opportunity  to  observe  the  results  of  such  a  policy 
in  this  community.  The  supply  business  of  this 
city  has  been  carried  on  entirely  by  the  local  supply 
companies,  under  a  general  understanding  that  we 
would  not  interfere  in  their  territory  further  than 
selling  incandescent  lamps  at  practically  cost. 

Our  rates  for  electric  current  are  very  low,  being 
limited  by  the  terms  of  the  ordinance  under  which 
we  are  working  to  10  cents  per  kilowatt-hour  as  a 
maximum. 

During  the  last  three  years  we  have  entirely  re- 
modeled our  generating  plant  and  distributing  sys- 
tem, entailing  a  large  expense,  and  requiring  a 
change  of  voltage  of  our  secondaries  from  52  to  104 
volts,  thus  necessitating  a  change  in  consumers' 
lamps.  This  was  done  by  an  exchange  on  the  basis 
of  a  charge  of  20  cents  for  each  new  104-volt  lamp 
and  an  allowance  of  10  cents  for  each  52-volt  lamp 
replaced.  This  resulted  in  bringing  up  the  incan- 
descent lamps  on  our  system  to  a  very  good  stand- 
ard at  a  low  cost  to  the  consumer. 

The  above  conditions  have  delayed  our  making 
any  reduction  in  the  selling  price  of  lamps.  We  are 
now,  however,  considering  selling  lamps  at  cost 
and  renewals  at  a  nominal  price  where  consumers 
turn  in  burned-out  lamps  of  the  brand  we  handle. 
We  believe  this  will  insure  the  use  of  first-class 
lamps  on  our  circuits  and  the  freer  use  of  current, 
due  to  the  low  cost  of  the  lamps,  without  entirely 
cutting  off  the  revenue  from  lamp  sales.  If  results 
indicate  that  the  step  is  unprofitable,  the  loss  will 
not  be  as  serious  as  if  we  furnished  free  renewals; 
while  If  results  indicate  that  a  further  reduction  in 
the  price  of  lamps  would  be  advantageous,  we  are 
In  favorable  position  to  make  It.  The  renewal  of 
lamps  at  a  low  cost,  or  free  of  cost,  to  the.  consumer 
must  be  considered  largely  as  an  advertisement  and 
a  talking  point  in  favor  of  the  use  of  electric  cur- 
rent in  preference  to  other  forms  of  light.  But 
where  established  rates  for  current  are  such  that 
concessions  must  be  carefully  counted  before  being 
allowed,  we  think  It  good  policy  to  make  each  con 
cession  count  for  as  much  as  possible. 

W.  J.  Greene,  manager  Cedar  Rapids  Electric 
Light  and  Power  Company,  Cedar  Rapids,  Iowa : 
From  18S8  to  1893,  free-lamp  renewals  were  fur- 
nished by  us.  In  1892  it  became  evident  that  the 
net  earnings  were  not  keeping  proper  pace  with  the 
growth  of  the  plant  and  the  increased  Investment. 
Tn  1893  this  condition  became  critical,  and  a  change 
of  some  kind  became  imperative.  Two  reforms. were 
instituted:  One.  the  adoption  of  a  minimum  charge 
proportional  to  the  maximum-burning  lamps;  the 
other,  the  discontinuance  of  free-lamp  renewals. 
The  desired  results  followed.  These  changes  were 
soon  followed  by  the  adoption  of  a  two-rate  system 
in  connection  with  the  minimum  charge,  so  that  con- 
sumers upon  whom  fell  the  heavier  cost  of  lamp 
renewals  were  many  times  compensated  for  such 
expense  by  the  lower  cost  of  service. 

The  reasons  originally  advanced  In  favor  of  charg- 
ing  for  lamp    renewals    were: 
First — Reduction  in  operating  expenses. 
Second — Consumers  had  been  accustomed  to  main- 
taining equipments  in  all  other  methods  of  lighting, 
except  arc  lamps,  and  this  company  considered  lamp 
renewals  a   legitimate  expense  to  be  borne  by  con- 
sumers.    Nearly  all   of  our  customers  concurred  in 
this  view. 
The  reasons  for  continuing  present  arrangements 


until  such  time  as  local  conditions  may  make  desir- 
able  the    furnishing   of    free-lamp    renewals   are: 

First — The  rapid  increase  of  business,  in  the  face 
of  hard  competition  with  gas,  being  difficult  to 
provide  for  with  increased  capacity,  owing  to  man- 
ufacturing delays  and  engineering  difficulties,  makes 
any  check  to  growth,  as  may  result  from  charging 
for  lamp  renewals,  desirable. 

Second — Lack  of  facilities,  under  present  office 
arrangements,  to  carry  a  supply  of  lamps  and  con- 
veniently serve  consumers  with  lamps  from  the  ofiice. 
Lamps,  supplies  and  construction  work  are  fur- 
nished by  local  supply  houses,  who  are,  on  the 
whole,  furnishing  consumers  with  a  good  lamp  at 
figures   slightly   in    advance   of    cost. 

Third — Advantages  accruing  to  supply  houses 
from  handling  lamps  and  the  better  service  they  can 
render   us   in   return. 

Fourth — Avoidance  of  the  extra  time  required  on 
the  part  of  the  management,  and  extra  cost  of 
rental   for  storage  room,  labor  and  lamps. 


Chicago  City  Lighting  Plants  Profitable. 

At  the  instance  of  the  New  York  Reform  Club, 
Haskins  &  Sells,  public  accountants,  have  made  an 
exhaustive  examination  of  the  books  and  accounts 
of  the  city  of  Chicago  for  the  years  1SS7  to  1900,  in- 
clusive, in  so  far  as  they  relate  to  the  electric-light- 
ing department.  Their  report  shows  that  since  the 
city  lighting  plants  were  remodeled  In  1897  and 
1S98  they  have  been  operated  on  a  paying  basis.  In 
the  following  tables  are  shown  the  total  cost  of 
operation  and  the  cost  per  lamp  compared  with  the 
probable  cost  if  the  city  had  contracted  for  the  lamps 
it  actually  lighted  with  the  private  company  which 
supplies    a    portion    of  the    city: 

Total  Cost  of   Operation, 


Year. 

Actual 
Cost. 

Estimated  Water,  Insur- 
ance, Taxes, Depreciation 
and    Interest. 

Total 
Cost. 

Cost  if 
Rented. 

1898.. 
1899.. 

igoo.. 

8107,042.87 

157,498.52 
240,091.87 

»i04,678.86 
125,619.45 

146. 139. 98 

8211,721.73 

283,117.97 
386.231.85 

8226,285.00 
355,635-00 
45S.020.50 

Cost  of  Operation  Per  Lamp. 


Year. 

Number 
of  Lamps. 

Actual 
Cost. 

Estimated  Extra 
Expenses. 

Total. 

Cost  if 
Rented. 

1898.. 
1899.. 
1900. . 

i      272 

1  i,«8 
(        1,297 

i  2,136 
1        1.731 

S62.60 
54.44 
62.09 

Sei.2i 
43.42 
37.79 

S123.81 
97.86 
99.88 

1   S105.00 
1     137.50 
j     105.00 
1     137.50 
J      105. CO 
1      137.50 

The  report  shows  that  the  equipment  of  all  the 
city  lighting  stations  is  in  every  respect  modern 
in  character  and  in  the  matter  of  wages  it  also 
shows  that  the  city  is  able  to  pay  more  to  its  em- 
ployes and  that  they  work  shorter  hours.  A  benefit 
in  the  reduction  of  the  private  company's  charge 
for  lighting  is  also  said  to  be  directly  due  to  the 
operation  of  the  city  plants.  The  report,  which  is 
quite  exhaustive,  is  published  in  the  spring  issue 
of  Municipal  Affairs,  with  an  interpretation  by  John 
R.    Commons. 


Niagara  Plants  Damaged  by  Fire. 

On  Sunday  morning,  May  l8th,  fire  broke  out 
in  the  crystallizing  department  of  the  plant  of  the 
National  I^ectrolytic  Company  at  Niagara  Falls, 
N.  Y.,  and  before  the  flames  were  extinguished 
damage  amounting  to  about  $8,000  was  done.  Tn 
this  room  there  are  large  tanks  made  of  three-inch 
plank,  lead-lined,  and  it  was  about  these  that  the 
fire  created  the  damage.  While  the  firemen  were 
working  on  the  National  Electrolytic  plant  fire  a 
second  fire  broke  out  in  the  cable  tower  of  the 
Niagara  Falls  Hydraulic  Power  and  Manufacturing 
Company,  close  by.  This  tower  was  destroyed  by 
fire  last  fall,  and  the  work  of  rebuilding  it  had  not 
been  fully  completed.  The  cable  equipment  of  the 
tower  was  ruined,  and  the  loss  to  the  power  com- 
pany will  be  fully  $4,000.  This  second  fire  may  lead 
to  the  adoption  of  a  different  plant  for  carrying  the 
power  from  the  station  in  the  gorge  to  the  manu- 
facturing establishments  on  top  of  the  high  bank. 
Temporarily,  some  of  the  plants  using  electric 
power  on  the  canal  basin  will  be  slightly  incon- 
venienced. 


American  Society  of  Mechanical  Engin- 
eers. 

The  forty-fifth  annual  convention  of  the  American 
Society  of  Mechanical  Engineers  will  be  held  in 
Boston  on  May  27th  to  30th.  The  regular  sessions 
will  be  held  in  the  Henry  L.  Pierce  building  of  the 
Massachusetts  Institute  of  Technology.  Inspection 
trips  will  be  made  to  various  engineering  works  in 
Boston  and  vicinity.  The  concluding  session  on 
Friday  will  be  held  at  Harvard  University.  Among 
the  papers  to  be  read  are  the  following ;  "Electricity 
in  Cotton  Mills,"  by  W.  B.  Smith  Whaley;  "Con- 
struction of  Atlantic  Avenue  Power  Station,  Bos- 
ton," by  I.  E.  Moultrop  and  R.  E.  Curtis ;  ".Some 
Details  of  Direct-connected  Generator  Sets,"  by 
Williain  H.  Bryan ;  "Liquid- fuel  Combustion,"  by 
Charles  E.  Lucke,  and  report  of  committee  on 
standard  methods  of  testing  steam  and  gas  engines. 
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rapidly.  It  is  simply  absurd  ever  to  expect  to  de- 
velop the  central-station  business  properly  as  long 
as  charges  are  made  only  on  the  basis  of  current 
consumed,  and  what  I  have  stated  about  the  trans- 
former loss  is  true  also  of  the  investment  expenses, 
which  would  be  encountered  if  a  direct-current  sta- 
tion were  used.  If  we  must  spend  a  dollar  for 
interest,  or  spend  a  dollar  for  current  to  be  lost  in 
a  transformer,  we  are  no  better  off  in  one  case  than 
in  the  other.  Personally,  I  believe  I  would  prefer 
to  spend  a  dollar  for  core  loss  in  transformers,  as 
we  have  better  opportunities  of  reducing  this  expense 
than  an  interest  expense.  If  every  small  consumer 
was  made  to  pay  all  of  the  costs  which  he  occasions, 
we  could  sell  current  at  a  much  lower  rate.  At 
a  much  lower  rate  we  can  considerably  increase  our 
sales  and  can  probably  keep  up  the  development 
of  our  market  by  redutions  in  the  selling  price  with- 
out impairing  the  percentage  return  on  the  money 
invested.  As  we  reduce  the  price  of  current,  we  may 
expect  a  lavish  use  of  it  for  sign  and  decorative 
lighting.  We  may  also  expect  a  great  acceleration 
in  the  standard  of  illumination,  which  is  already 
constantly  increasing. 

Overhead  and  Underground  Construction. — The 
question  of  forcing  the  central  station  underground 
is  being  agitated  all  over  the  country,  and  I  feel 
that  w^e  are  largely  responsible  for  the  dislike  the 
public  has  for  pole  lines.  It  is  possible  to  have 
overhead  work  which  is  neat  and  unobtrusive,  and 
yet  almost  every  central  station  in  the  country  has 
unsightly,  unpainted  poles  with  an  irregular  net- 
work of  badly  strung  conductors,  representing  three 
or  four  times  the  number  of  wires  needed  for  con- 
duction of  current.  I  recommend  the  purchase  of 
only  long,  straight  cedar  poles,  and  that  they  be 
painted  with  such  a  color  as  will  best  harmonize 
with  their  surroundings.  It  is  also  advantageous  to 
use  the  minimum  number  of  conductors,  for  as  you 
install  additional  poles  or  conductors,  their  obiec- 
tionableness  seems  to  increase  in  geometrical  ratio. 

We  must  give  underground  construction  more  con- 
sideration than  heretofore.  We  had  hoped  at  this 
meeting  to  have  a  text  paper  on  this  subject,  but 
were  unable  to  obtain  assistance.  What  we  want 
is  a  paper  so  complete  and  detailed  that  it  will  en- 
able any  central-station  man  who  has  been  forced 
to  put  his  wires  underground  to  undertake  the  work 
simply  by  the  guidance  of  this  paper,  and,  with  the 
consent  of  your  executive  committee,  I  recommend 
that  we  make  this  a  feature  of  our  next  convention, 
and  with  your  further  consent  I  will  award  a  gold 
medal,  properly  inscribed,  to  the  contributor  offering 
us  the  most  complete  and  comprehensive  paper  on 
underground  construction^  for  either  alternating  or 
direct-current  plants,  or  a  combmation  of  each.  The 
selection  of  the  best  paper  is  to  be  made  by  a  suitable 
committfe,  to  be  appointed  by  the  incoming  president. 

Advantageous  Work  Which  Might  Be  Done  By 
This  Association. — I  have  been  in  the  gas  business 
for  nearly  20  years  and  have  been  a  member  of 
various  gas  associations  for  a  portion  of  this  time. 
The  gas  business  and  central-station  business  are 
quite  similar,  and  many  years  ago  I  conceived  the 
idea  that  competitive  conditions  were  of  such  a 
nature  that  it  could  not  help  but  bring  about  con- 
solidations of  these  interests.  My  belief  _  is  not  yet 
fully  realized,  but  whether  actual  consolidations  do 
not  take  place,  there  is  much  to  be  gained  by  watch- 
ing the  methods  of  gas  managers  and  gas  associa- 
tions, as  they  might  also  gain  by  watching 
our  business  and  association  methods.  The  rec- 
ommendations which  follow  are  largely  influenced 
by  my  experience  with  both  gas  and  electric  com- 
panies and  associations.  The  gas  associations  have 
more  committees,  and  the  committees  do  more  work. 
They  not  only  attempt  to  cover  enginering  _  work, 
but  also  attempt  to  render  every  class  of  assistance 
to  managers  of  companies.  There  is  no  school  in 
which  gas  engineering  is  taught,  so  the  gas  fraternity 
has  established  a  school  of  correspondence  for  the 
instruction  of  gas  companies'  employes.  No  less 
than  three  of  the  gas  associations  have  what  is  called 
a  "^Vrinkle  Department."  One  man  is  appointed 
editor,  and  it  is  his  duty  to  look  up  and  report  on 
novel  appliances  used  in  and  about  gas  works,  or 
for  trenching,  laying  pipes  or  services,  and,  in  fact, 
any  home-made  contrivances  useful  to  gas  men  gen- 
erally. These  wrinkle  departments  have  created 
much  interest  at  the  meetings,  and  some  points  of 
great  value  have  been  brought  out  in  this  way.  The 
Ohio  Gas  Light  Association  has  an  advertising  de- 
partment, the  editor  of  which  is  expected  to  keep 
us  posted  on  all  new  and  novel  forms  of  advertising. 
This  department  has  also  proved  of  great  interest 
to  the  gas  fraternity.  The  dog  advertisement,  which 
some  of  3-ou  may  have  encountered  in  the  past  few 
weeks,  was  contributed  to  the  Ohio  association  in 
March  this  year,  and  has  already  been  tried  by  nu- 
merous gas  companies  all  over  the  country  with  ex; 
cellent  results.  .         ■ 

I  think  we  should  divide  up  our  work  into  a  num- 
ber of  departments  and  appoint  an  editor  for  each. 
I  suggest  that  we  have  a  wrinkle  department,  an 
advertising  department,  a  department  of  decorative 
lighting,  a  department  of  sign  lighting  and  a  depart- 
ment for  office  methods  and  accounting.  I  recom- 
mend that  but  one  man  be  put  in  charge  of  each 
department  as  editor.  I  further  recommend  _  that 
our  old  committees  be  stirred  up  to  greater  activity, 
and.  if  necessarj-.  that  they  be  so  arranged  as  to 
do  active  work.  It  is  to  be  regretted  that  the  com- 
mittee  on    steam    results   has    ceased   to   report.    I 


recommend  that  a  committee  of  one  be  appointed  on 
lost  and  unaccounted-for  current,  and  that  a  commit- 
tee ot  one  be  appointed  on  thefts  of  current,  whose 
duly  it  will  be  to  report  on  legal  measures  taken 
10  prevent  theft,  and  the  novel  means  used  to  de- 
fraud electrical  companies,  so  that  others  may  be 
cautioned  against  fraud  in  the  same  manner.  The 
editor  on  accounts  and  ofhce  methods  can  render 
much  valuable  assistane  to  all  of  us  by  reporting 
labor-saving  office  machinery  brought  out,  the  most 
desirable  forms  of  consumers'  contracts,  and  other 
necessary  credit  forms  used  in  connection  with  our 
business  and  the  methods  of  collecting  used  by  the 
various  electric  companies,  which  now  differ  very 
materially.  It  is  customary  for  the  smaller  electric 
companies  to  read  their  meters  once  a  month  and 
collect  their  bills  once  a  month,  but  some  of  the 
larger  electrical  companies  read  all  through  the 
month  and  collect  bills  all  through  the  month.  I 
have  never  tried  the  latter  scheme,  but  feel  greatly 
inclined  to  do  so,  and  I  assume  if  this  question  has 
agitated  the  mind  of  one  central  station,  it  may  be 
agitating  the  minds  of  several  others,  and  one  in- 
vestigation may  suffice  for  all. 

The  recommendation  of  the  appointment  of  an  edi- 
tor for  these  departments  is  not  intended  in  any 
way  to  interfere  with  the  work  of  the  committee 
on   uniform  classification. 

I  think  we  should  extend  an  invitation  each  year 
to  the  professors  of  electrical  engineering  in  all  the 
colleges  throughout  the  country,  and  address  a  letter 
to    the    faculties    of    the    universities,    calling    their 
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attention  to  the  fact  that,  by  having  the  professors 
of  electrical  engineering  attend  our  conventions,  they 
can  keep  in  closer  touch  with  central-station  work 
and  be  able  more  intelligently  to  conduct  the  course 
of  studies  for  those  students  who  expect  to  take  up 
central-station  work.  Each  year  I  have  occasion  to 
employ  a  number  of  young  college  graduates.  They 
come  to  me  sadly  lacking  in  certain  respects,  par- 
ticularly in  their  lack  of  knowledge  of  the  laws  of 
heat  and  thermodynamics,  or  else  they  are  unable 
to  apply  whatever  they  know  regarding  this  subject. 
I  hey  also  seem  to  be  incapable  of  thinking  of  ex- 
penses as  anything  but  operating  expenses,  without 
regard  to  fbced  expenses,  such  as  interest,  taxes, 
etc.,  and  even  if  they  do  take  these  fixed  expenses 
into  their  calculations,  they  do  not  seem  to  com- 
prehend how  large  an  item  of  expense  they  may  be 
if  a  plant  can  only  be  operated  for  a  small  portion 
of  the  time,  while  these  expenses  go  on  constantly 
24  hours  per  day  and  365  days  in  the  year.  It 
would  also  be  greatly  desirable  if  they  could  have 
some  knowledge  of  accounting,  but  I  do  not  know 
that  it  is  practicable  to  give  them  a  proper  insight 
into  this  branch  of  our  business  during  their  college 
course. 

Action  on   President's   Recommendations. 

Long-continued  applause  followed  the  reading  of 
the  president's  address.  On  motion  of  Mr.  Nicholls 
a  committee  was  appointed  to  consider  the  recom- 
mendations made  by  the  president.  This  committee, 
appointed  by  Secretary  Gaboon,  consisted  of  J.  H. 
Perkins  of  Youngstown,  Ohio,  R,  S.  Kelsch  of  Mon- 
treal  and   G.  E.  Hewitt  of  Elkhart,   Ind. 

Letters  of  regret  were  read  from  Nikola  Tesla 
of  New  York,  Elihu  Thomson  of  Swampscott,  Mass,, 
Professor  George  Forbes  of  London,  Professor  Ed- 
w-ard  L.  Nicholls  of  Gornell  University,  Professor 
Henry  L.  Bovey  of  McGill  University  of  Montreal, 
Ira  E.  Gompton  of  London,  S.  W.  Stratton  of  the 
National  Bureau  of  Standards  in  Washington  and 
Irving  P.  Lord,  president  of  the  Northwestern  Elec- 
trical   Association. 

The  invitation  of  the  Bullock  Electric  Manufac- 
turing Company  to  visit  its  shops  on  Wednesday 
afternoon  was  accepted  with  thanks. 

The  association  then  went  into  executive  session 
and  adjourned  until  afternoon. 

Secretaryship  and  Dues  Committee. 

In  the  executive  session  the  appointment  of  J.  B. 
Gaboon  as  secretary  and  treasurer  was  confirmed. 
A  vote  of  thanks  to  the  retiring  secretary  and  treas- 
urer, George  F.  Porter,  for  his  efficient  services,  was 
passed.  On  Tuesday  afternoon  C.  L.  Edgar  of  Bos- 
ton, Frederic  Nicholls  of  Toronto  and  Mr.  Hay  of 
Springfield,  111.,  were  appointed  a  committee  to  re- 
vise the  by-laws  of  the  association  in  relation  to 
dues. 

The  Creosoting  of  Poles. 

W.  E,  Moore  of  Augusta,  Ga.,  read  a  short  paper 
entitled  "Does  It  Pay  to  Creosote  Wooden  Poles  for 


Electric  Line  Work?"  Dr.  F.  A.  G.  Perrine  of  Pitts- 
field,  Mass.,  pointed  out  that  all  cutting  of  the  tim- 
bers should  be  done  before  creosoting.  The  rela- 
tion of  creosoting  to  the  insulation  should  be  con- 
sidered. With  attention  to  comparatively  minor  de- 
tails, there  is  no  question,  said  Dr.  Perrine,  that 
the  process  of  creosoting  is  to  be  commended.  The 
United  States  Department  of  Agriculture  has  gone 
into  the  question  very  exhaustively.  The  author  of 
the  paper  answered  several  questions.  He  said 
chestnut  poles  had  an  extremely  long  life,  but  were 
very  crooked.  After  creosoting,  a  sap-pine  pole  is 
as  good  as  a  cypress  pole. 

Incandescent-lamp   Efficiency. 

By  far  the  greater  part  of  Tuesday  afternoon  was 
taken  up  by  a  long  and  exceedingly  animated  dis- 
cussion of  the  important  topic,  "Wh.at  Should  Be 
the  Efficiency  of  the  Incandescent  Lamp  for  Central- 
station  Use?"  Abstracts  of  the  written-in-advance 
contributions  on  this  subject  by  Henry  L.  Doherty 
of  Denver,  Samuel  E.  Doane  of  Marlboro,  Mass,, 
L,  G.  Van  Ness  of  Denver  and  Francis  W. 
^^^illcox  of  Harrison,  N.  J,,  are  presented  elsewhere 
in  this  issue,  Mr.  Doherty  read  his  contribution ; 
Converse  D.  Marsh  read  Mr,  Doane's :  Mr.  Van 
Ness  read  his  own,  as  did  Mr.  Willcox.  Mr. 
Marsh  then  read  his  own  contribution  to  the  subject, 
an  abstract  of  which  appears  in  this  issue,  with  the 
other  papers. 

L,  A,  Ferguson  of  Chicago  opened  the  discussion. 
He  said  that  he  believed  the  time  was  coming  when 
an  eight-candlepower  lamp  would  be  the  standard 
in  this  country,  rather  than  the  i6-candlepower. 
He  and  Arthur  Williams  of  New  York  adverted 
to  the  remarkable  disparity  in  cost  of  current  for 
the  two  sizes  of  lamps,  as  shown  by  Mr,  Willcox's 
figures,  favoring  the  larger  lamp,  Mr,  Williams, 
however,  thought  that  the  unit  of  light — other  than 
for  sign  lighting— should  be  higher,  brighter,  more 
brilliant,  rather  than  lower,  R,  S,  Kelsch  asked  if 
the  3,1-watt  lamp  was  profitable  on  alternating-cur- 
rent circuits,  Mr,  Ferguson  answered :  "Yes ; 
wdiere  the   regulation    is   good." 

In  his  oral  remarks  Mr,  Willcox  said  that  the 
eight-candlepower  lamp  in  itself  costs  as  much  as 
the  i6-candlepower  lamp,  while  the  light  given  and 
the  useful  life,  owing  to  the  thinner  filament,  were 
much  less.  Therefore  the  great  disparity  in  the  cur 
rent  cost  in  kilowatt-hours  was  accounted  for. 
"Remember,"  he  said,  "we  are  not  selling  light  by 
the  lamp-hour,  but  by  the  kilowatt-hour,"  Mr,  Will- 
cox defended  with  ability  his  position  in  favor  of 
the  high-efficiency  lamp,  combating  the  position 
taken  by  Mr,  Van  Ness,  who  advocated  the  low- 
efficiency  type.  Mr.  Van  Ness  then  followed  in  re- 
buttal, carefully  pointing  out  what  he  considered  to 
be  flaws  in  the  development  of  Mr,  Willcox's  rea- 
soning. He  said  the  longer  a  man  burns  his  lamps 
t'^e  lower-efficiency  lamps  the  central  station  should 
give    him. 

Mr,  Doherty  then  took  the  floor.  He  agreed  with 
Mr.  Van  Ness  and  opposed  Mr,  Willcox.  In  most 
stations  the  cost  was  less  with  the  so-called  low- 
efficiency  lamps.  The  speaker  believed  in  free-lamp 
renewals,  but  renewals  of  3%-watt  lamps.  A  x\- 
watt  lamp  depreciates  very  rapidly.  It  is  bad  policy 
to  keep  rates  as  high  as  possible,  Mr,  Doherty 
thou,Erht  there  was  not  a  man  in  the  room  that  could 
tell  the  difference  between  a  3,1-watt  and  a  four- 
watt    lamp    by    the    eye. 

The  point  of  flame  temperature  of  the  light,  con- 
sidered in  conjunction  with  the  quality  of  the  light, 
having  been  brought  up,  A,  J,  Wurts  said  that  the 
peculiar  white  light  of  the  Nernst  lamp  is  due  to 
the  material  of  the  glower  and  not  to  the  tempera- 
ture, although  the  temperature  is  very  high.  This 
\'iew  was,  however,  combated,  and  the  discussion 
became  very  technical,  Calvin  Rice  of  New  York, 
Mr.  Marsh  and  others  participating.  Mr,  Doherty 
was  positive  that  the  whiteness  of  a  light  did  not 
depend  on  the  filament  temperature. 

The  discussion  then  took  a  slant  into  the  vexed 
question  of  how  to  compute  the  cost  of  current, 
in  which  Mr.  Doherty  and  Mr.  Ferguson  had  a 
spirited  colloquy  as  to  the  point  of  view  of  the 
customer  in  buying  light,  Mr,  Doherty  went  to  the 
blackboard  and  endeavored  to  demonstrate  the  ad- 
vantage of  the  low-efficiency  lamp  on  the  basis  of 
cost  of  current  supplied,  comparing  3,1-watt  and  3-!^- 
watt  lamps,  but  Mr.  Ferguson,  Mr.  Williams  and 
others  were  not  satisfied.  Mr.  Ferguson  then  went 
to  the  board  and  put  down  figures  to  show  the  cost 
to  an  assumed  customer  based  on  Mr.  Doherty's 
low-efficiency  figures  and  arrived  at  a  totally  different 
conclusion,  apparently  proving  that  the  customer 
would  be  paying  so  much  more  money  that  he  would 
be  disgusted  with  the  whole  electric-lighting  propo- 
sition. But  Mr.  Doherty  still  contended  that  he 
could  give  more  light  for  less  money  with  the  low- 
efficiency  lamp.  In  the  end  each  man  was  of  the 
same  opinion  still,  and  there  was  a  maze  of  figures 
of  costs  and  prices,  kilowatt-hours  and  candlepower- 
hours,  which  each  side  construed  to  its  own  ad- 
vantage, but  which  was  not  very  clear  to  the  dis- 
interested onlooker.  Finally,  at  six  o'clock,  the  sub- 
ject was  simply  dropped  owing  to  the  lateness  of 
the   hour. 

Depreciation    and    Other    Topics. 

K  session  was  held  on  Tuesday  evening.  E.  H.  Da- 
vis read  the  paper  on  "The  Best  Method  of  Caring 
for  Consumers'  Complaints,"  prepared  by  Irvin  But- 
terworth  of  Denver.  Mr.  Israel  of  Philadelphia, 
Mr.  Doherty  of  Denver,  Arthur  Williams  of  New 
York,   John   F.   Gilchrist   of   Chicago,   Mr.   Gillette, 


372 


WESTERN     ELECTRICIAN 


May  24,   igo2 


J.  B.  Calioon  of  New  York,  W.  M.  Walbaiik  of 
Montreal,  Harry  Bottomley  of  Bellows  Kails,  Vt., 
Mr.  McCabe,  Mr.  McGee,  J.  I.  Ayer  of  Boston, 
Mr.  Dousman  and  others  discussed  the  subject. 
Mr.  Williams  said  that,  as  far  as  the  New  York  Edi- 
son Company  knew,  it  did  everj'thing  it  could  to  sat- 
isfy  its   customers. 

J.  P.  Crowley's  paper,  "What  Changes  Should  Be 
Made  in  the  Plan  of  Uniform  ."Accounting?"  was 
then  read.  There  was  some  discussion,  and  after- 
ward the  subject  ".Are  Loose-leaf  Ledgers  Desira- 
ble for  Electric  Companies'  Records?"  was  taken 
up.  Written  contributions  by  G.  E.  Tripp  of  Bos- 
ton, H.  H.  Fairbanks  of  Worcester.  Mass.,  George 
W.  Davenport  of  Boston  and  Charles  R.  Price  of 
New  Bedford.  Mass.,  were  presented.  F.  E.  Smith 
of  Somerville,  Mass.,  and  others  briefly  discussed 
the  subject. 

Several  questions  of  a  general  nature  from  the 
"Question  Box"  were  presented,  and  the  indefatiga- 
ble president  read  a  number  of  written  answers  that 
had  been  secured. 

On  the  question  of  the  rental  of  motors  by  cen- 
tral-station companies.  Mr.  Williams  said  that  in 
New  York  they  did  not  put  out  motors  at  rental, 
but  sometimes  sold  them  on  installments.  Profes.sor 
Perrinc  instanced  a  case  where  a  400-horsepo\ver 
motor  in  a  flour  mill  resulted  in  a  saving  of  20 
per  cent.,  owing  to  greater  uniformity  in  power 
supply. 

R.  H.  Pierce  of  Chicago  sent  in  an  answer  relating 
to  the  question  of  cost  of  maintenance  and  deprecia- 
tion of  storage  batteries.  He  said  one  plant  had 
I><>o'i  installed  on  a  lo-year  contract  bv  which  the 
makers  agreed  to  guarantee  a  five  per  cent,  renewal 
rate  on  cells  and  tanks. 

On  the  question  of  the  voltage  that  might  cause 
daneer  from  electrolysis  from  an  underground  cable, 
R  H.  Pierce  wrote  that  the  question  could  not  be 
answered.  Cantain  William  Bropliv  of  Boston  said 
th.tt  electrolysis  from  a  pressure  of  one-tenth  of  a 
x-olt  had  been  noted  in  Boston.  How  much  less 
nressure  would  cause  electrolvtic  action  he  did  not 
know.  On  railway  systems  Captain  Brophy  thought 
return  cables  were  efficient.  Mr.  Gaboon  recom- 
mended connecting  the  water  pipes  bv  a  cable  of 
low  resistance  with  the  negative  bus  in  the  power 
house. 

On  the  question  of  depreciation  of  electrical  ap- 
paratus, W.  L.  Abbott  of  Chicago  said  the  average 
life  of  apparatus  in  progressive  stations  was  si.x  or 
eight  years,  owing  to  its  becoming  obsolete.  There- 
fore the  depreciation  might  be  considered  as  high 
as  15  or  20  per  cent,  for  the  first  few  vears.  Mr. 
Gaboon  said  that  that  might  be  true  of  the  appa- 
ratus of  several  years  ago :  it  is  not  true  to-day. 
The  question  was,  what  amount  of  money  at  three 
per  cent,  would  equal  the  cost  of  each  class  of  ap- 
naratus.  Mr.  Williams  of  New  York  thought  it 
important  to  have  a  fair  established  rate,  especially 
for  nrivate  plants.  In  the  New  York  Edison  Com- 
pany the  rate  of  depreciation  used  was  eight  per 
cent,  for  the  mechanical  plant.  A  visitor  from  Eng- 
land said  that  three  per  cent,  oer  annum  was  set 
aside  for  depreciation  there.  Mr.  Price  of  New 
Bedford  said  10  to  i,^  per  cent,  was  none  too  much. 
Mr.  Bottomley  said  that  in  Massachusetts  the  state 
commissioners  charged  off  five  ner  cent,  for  de- 
nreciation.  On  motion  of  Mr.  Williams  of  New 
York  it  was  declared  to  be  the  sense  of  the  asso- 
ciation that,  for  isolated  plants,  the  charge  for  de- 
preciation should  be  taken  as  not  less  than  10  per 
cent. 

The  maximum  revenue  obtainable  from  anv  citv 
for  electric  lighting,  stated  on  a  per  capita  basis, 
was  placed  at  $?.?;o  a  year  per  inhabitant  by  one 
authority   in    Maine. 

After  di.scussing  other  miscellaneous  tonics  the 
association,  at  10:50  p.  m.,  adjourned  after  three 
long  and   busy   sessions. 

Wednesp.vy   Mornino. 

The  almost  inexhaustililc  Question  Box  was  again 
opened  on  Wednesday  mornincr.  Alternating-current 
problems  were  discussed  by  brief  written  answers 
to  questions. 

B.  A.  Behrend  of  Cincinnati  opened  the  discussion 
on  the  qtiestion  of  "Three-phase  Versus  Two-phase 
for  Cilv  Distribution."  Charles  F.  Scott  of  Pittsburg 
followed  with  a  paner  on  the  same  subject.  The 
unshot  of  the  question  of  "two-nhase  versus  three- 
phase"  was.  said  Mr.  Scott.  "You  come ;  you  nay 
vour  money:  vou  take  your  choice."  P.  Junkersfeld 
of  Chicago  thought  that  the  four-wire  three-phase 
could  Gfive  results  equaling  the  two-phase,  even  for 
luipll  installations.  P.  A.  Bertrand  of  Peoria.  R. 
<5.  Kelsch  of  Montreal.  P.  G.  dossier  of  Montreal, 
T.  F.  Dusman  of  York.  Pa..  W.  F..  Holmes  of  New- 
ton. Mass..  J.  F.  Gilchrist  of  Chicago  and  Paul  M. 
T  incoln  of  Niagara  Falls  also  snoke.  Mr.  Scott 
closed  the  discussion.  Speaking  of  transformers,  he 
'•■iled  to  see  the  advantage  of  a  three-phase  trans- 
former over  three   single-phase   transformers. 

Appointment  of  Committees. 

The  president  then   announced  committees: 

Memorials — E.  H.  Davis  of  Williamsnort.  Pa..  F 
Fllwood  Sniilh  of  Somerville,  Mass.,  W.  E.  Moore 
of  .\ugusta.  Ga. 

Nominations — Frederic  Nicholls  of  Toronto.  Tames 
L  Ayer  of  Boston,  H.  H.  Fairbanks.  Worcester,  Mass. 

Amendments  to  bv-laws  on  dues  ^additional")  — 
I".  T,.  Fdgar  of  Boston.  George  F.  Hay  of  Spring- 
field.  111.,  Frederic  Nicholls   of  Toronto, 
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Consideration  of  alternating-current  questions  was 
continued.  Some  of  the  delegates  endeavored  to  get 
some  information  on  the  question  of  cost  of  man- 
ufacture and  of  selling  price  of  induction  motors, 
but   without   much  success. 

On  the  matter  of  standard  rules  for  electrical 
construction  and  operation,  Captain  Brophy  reported 
that  the  most  serious  question  of  this  kind  at  the 
present  time  was  the  proposed  underwriters'  rule 
that  overhead  alternating-current  circuits  of  3,500 
volts  or  over  in  cities  should  not  be  permitted  within 
75  feet  of  any  building  under  penalty  of  an  extra 
hazardous  rate.  This  proposition  originated  in  Bos- 
ti>n.  W.  L.  Abbott  of  Chicago  did  not  think  it 
would  be  possible  to  enforce  this  rule.  In  Chicago 
there  were  perhaps  50  miles  of  overhead  lines  carry- 
ing 4,000  volts  or  more.  To  enforce  this  rule  the 
imderwriters  would  practically  have  to  raise  insur- 
ance rates  over  the  entire  city  of  Chicago.  Captain 
Brophy  added  that  if  the  low-tension  wires  were  rig- 
idly kept  separate  from  high-tension  wires  there 
would  be  no  necessity  for  the  rule. 

Various  practical  questions  were  then  discussed. 
Captain  Brophy  said  tliat  99  per  cent,  of  electrical 
fires  w^as  due  to  arcing  from  electrical  wires  or  at 
poor  connections. 

Wednesd.w  Afternoon. 

The  Wednesday  afternoon  session  was  compara- 
tively brief.  More  question-box  queries  came  up,  re- 
lating particularly  to  arc  lamps.  Professor  C.  P. 
Matthews  of  Purdue  LTniversity  read  the  valuable 
report  of  the  committee  on  the  photometric  values 
of  arc  lamps.  Mr.  Doherty,  the  chairman  of  the 
committee,  made  a  brief  supplementary  stateineiit, 
but   there  was  no  other  discussion. 

Prof.  W,  E.  Goldsborough,  chief  of  the  Department 
of  Electricity  at  the  St.  Louis  World's  Fair,  extended, 
on  behalf  of  the  St.  Louis  authorities,  an  invitation 
to  hold  the  twenty-seventh  convention  on  the  expo- 
sition grounds  in  1904.  He  said  that  $17,006,000  had 
liecn  contributed  for  the  exposition.  The  Electricity 
Building  equals  an  area  of  alxiut  four  city  blocks. 
He  pointed  out  that  in  future  expositions,  after  St. 
Louis,  electricity  would  probably  not  be  accorded  a 
separate  department.  "Let  us  show  what  electricity 
means  to  civilization,"  he  .said.  Mr.  Ayer  moved  that 
the  invitation  be  accepted  for  the  1904  convention. 
This   was   carried. 

Dr.  F.  A.  C.  Perrine  of  Pittsfield,  Mass.,  opened 
discussion  of  the  subject  of  the  "Protection  of  Long- 
distance Transmission  Lines."  Paul  M.  Lincoln  fol- 
lowed, with  a  recital  of  the  means  taken  to  protect 
the  Niagara  transmission  lines.  Written  discussions 
bv  P.  N.  Munn  of  Provo,  Utah,  and  others  were 
also  presented,  and  there  was  a  brief  oral  discussion. 
Then  adjournment  was  taken  to  visit  the  Bullock 
works.  ' 

Trip  to  the  Bullock  Factory. 

The  excursion  to  the  fine  new  factory  of  the  Bul- 
lock Electric  Manufacturing  Company  at  East  Nor- 
wood, a  suburb  of  Cincinnati,  was  most  admirably 
arranged  and  carried  out 
in  every  detail.  A  party 
made  up  of  about  300 
gentlemen  attending  the 
convention  was  taken 
out  to  the  works  on  a 
train  on  the  Baltimore 
and  Ohio  road,  the  guide 
and  cicerone-in^chief  be- 
ing Mr.  Frank  G.  Bolles, 
the  resourceful  and  en- 
ergetic head  of  the  com- 
pany's Advance  Depart- 
ment. The  party  left  at 
4  p.  m,  on  Wednesday 
a  n  d  returned  at  six 
o'clock.  Arrived  at  the 
administration  building 
of  the  works,  the  first 
thing  done  was  to  take 
a  group  photograph  of 
the  throng  in  attendance. 
Very  generously,  the 
Bullock  Company  prom- 
ised a  copy  of  this  picture 
to  every  man  in  the  group.  Then  the  visitors  were 
conducted  through  the  various  offices  and  engineering 
and  drafting  departments  of  the  administration  build- 
ing, next  proceeding  past  the  pattern  shops  to  the  main 
machine  shop.  This  is  a  large  shop,  excellently 
fitted  with  the  latest  machinery  and  tools  electrically 
and  individually  driven.  The  modern,  up-to-date 
appearance  of  the  shop,  its  orderliness  and  cleanliness 
and  the  intelligent  appearance  of  the  busy  workmen 
were  favorably  commented  on  by  all.  Many  of  the 
"boys"  were  disposed  to  linger  to  watch  the  busy 
fingers  of  the  comely  young  women  in  the  insulation 
flcparlmeut,  but  soon  all  were  gathered  in  a  large 
upper  room  in  the  administration  building,  where 
the  hospitable  Bullock  people  dispensed  an  elaborate 
luncheon,  with  wine  and  cigars  for  those  who  did 
not  prefer  mineral  water  and  cigarettes.  Calls  for 
Mr.  Bullock,  Mr.  Lozier  and  Mr,  Bolles  met  smiling 
refusals  from  these  modest  gentlemen,  and  the  gath- 
ering was  forced  to  content  itself  with  three  rousing 
cheers  for  the  Bullock  Company.  Shortly  afterward 
the  return  to  Cincinnati  was  made,  and  it  Is  safe  to 
say  that  every  man  jack  In  the  party  came  back- 
hugely  pleased  with  the  trip  he  had  made. 

New  Schedule  of  Dues. 

At  an  executive  session  on  Wednesday  evening  a 
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new  scale  of  membership  dues  was  adopted.  It  is 
to  take  effect  on  January  i,  1903.  All  members 
admitted  after  that  date  will  be  required  to  pay  an 
initiation  fee  of  $25.  Annual  dues  after  that  date 
will  be  fixed  as  follows:  For  members  from  cities 
having  20,000  population  or  less,  $10;  20,000  to  300,- 
000,  $25 ;   over  300,000,  $50. 

Election  op  Officers. 

On  Wednesday  evening  officers  for  the  ensuing 
year  were  elected  as  follows : 

President — Louis  A.  Ferguson,  Chicago. 

First  vice-president — Charles  L.   Edgar,  Boston. 

Second  vice-president— E.  H.  Davis,  Williamsport, 
Pa. 

Executive  committee — For  three  years,  S.  T.  Dun- 
ham of  Hartford,  Conn.,  P.  G.  Gossler  of  Montreal, 
H.  D.  Hartman  of  Philadelphia;  for  two  years,  J. 
H.  Perkins  of  Youngstown,  Ohio,  C.  F.  Hewitt  of 
T^lkhart,  Ind. ;  for  one  year,  Arthur  Williams  of 
New  York. 

Secretary  and  treasurer— James  Blake  Gaboon 
New  York. 

Assistant  secretary  and  treasurer— Miss  Harriet  E 
Billings,  New  York. 

President  Ferguson  was  installed  and  responded 
briefly  but  in  fitting  terms  for  the  honor  bestowed 
upon  him.  A  vote  of  thanks  to,  Henry  L.  Doherty, 
the  retiring  president,  for  his  valuable  and  untiring 
efforts  on  behalf  of  the  association,  was  adopted. 

Sign  and  Decorative  Lighting. 
Two  papers,  closely  allied  in  nature,  were  presented 
at  the  open  session  of  Wednesday  evening.  The 
first,  in  the  nature  of  a  compilation,  was  by  Russell 
Spaulding  of  New  Y'ork  and  bore  the  title  "Display 
Lighting,  Signs  and  Decorations."  .  The  second,  of  a 
more  practical  nature,  was  read  by  E.  J.  McAllister 
of  Newark,  N.  J.,  and  had  for  its  subiect  "Possibil- 
ities of  Sign  and  Decorative  Lighting."  This  paper 
i.s  presented  elsewhere  in  this  issue.  There  was  no 
discussion. 

Nernst-lamp  Discussion. 

The  first  feature  of  the  Thursday  morning  ses- 
sion was  questions  relating  to  incandescent  lamps. 
Some  of  these  had  to  do  with  results  obtained  from 
the  use  of  Nernst  lamps.  W.  J.  Green  of  Cedar  Rap- 
ids, Iowa,  said  the  light  was  very  satisfactory,  but 
the  life  of  the  glower  was  short.  E.  F.  Phillios 
of  Detroit  said  that  the  Nernst  lamp  would  fill 
the  gap  between  the  incandescent  lamp  and  the  arc 
lamp.  The  only  defect  he  had  observed  was  warp- 
ing of  the  glowers.  The  life  of  the  glower  was  fair. 
The  warping  made  the  lamp  slow  in  starting  up — 
as  long  as  three  minutes  In  some  cases.  The  most 
formidable  obstacle  to  be  overcome  was  this  warp- 
ing. The  lamp,  with  this  corrected,  should  come 
into  general  use.  A  company  in  Sewickley,  Pa., 
wrote  that  six-glower  lamps  were  supplied  at  $75 
a  year  in  that  place  for  street  lighting.  The  lamps 
were  also  being  installed  for  commercial  use.  The 
borough  council  was  well  satisfied  with  the  light 
and  had  given  a  seven-year  contract  for  the  Nernst 
street  lighting.  In  Savannah,  Ga.,  results  were  re- 
ported as  satisfactory.  Excess  voltage  burned  out 
the  glowers.  A  higher  rate  per  kilowatt  for  the  cur- 
rent for  Nernst  light  is  charged  here,  the  station 
furnishing  the  lamps.  The  lamp  in  Its  present  form 
is  a  commercial  success.  In  Unlonville.  Conn., 
Nernst  lamps  are  used  for  street  lighting.  'The  pub- 
lic was  satisfied.  The  company  here  said  a  steady 
voltage  \yas  necessary.  Mr.  Perkins  of  Youngs- 
town, Ohio,  said  the  Nernst  lamp  was  not  a  com- 
mercial success  in  Its  present  form,  owing  to  the 
cost  of  making  the  change  in  replacing  existing 
lamps.  Mr.  Dunham  of  Hartford,  Conn.,  said  the 
Nernst  lamp  required  about  the  same  care  in  repair 
and  cleaning  as  an  enclosed-arc  lamp.  The  light 
was  superior  to  that  from  the  ordinary  incandescent 
lamp.  A  saving  In  Installation  of  machinery  to 
supply  the  current  was  effected.  The  speaker  ex- 
pected to  install  5,000  of  the  Nernst  lamps  in  the 
coming  year.  To-day,  he  said,  the  Nernst  lamp 
is  the  lamp  of  luxury,  but  it  will  rapidly  become 
a  bread-and-butter  lamp.  Mr.  Dunham  looked  on 
the  lamp  as  certain  to  be  a  success. 

Mr.  Williams  of  New  York,  Mr.  Ferguson  of 
Chicago  and  others  asked  a  number  of  questions 
in  relation  to  the  Nernst  lamp,  and  the  inquiries 
were  answered  in  a  bunch  by  A.  J.  Wurts  of  Pitts- 
burg. Mr.  Wurts  called  attention  to  the  fact  that 
llic  report  from  Sewickley.  Pa.,  showed  that  the 
glower  had  a  life  of  1,300  hours  at  125  cycles.  To 
a\-oid  mechanical  strain,  the  glower  should  have 
free  end  play.  At  60  cycles  the  average  life  should 
be  Soo  hours.  On  25  cycles  the  average  life  was 
400  hours,  apparently.  The  data  as  to  cost  of  trim- 
ming were  not  very  complete;  some  records  kept  at 
Pittsburg  showed  one  man-hour  for  Soo  lamp-hours 
for  six-glower  lamps.  In  Europe  the  experiments 
had  shown  that  the  direct-current  Nernst  lamp  was 
not  only  a  possibility  but  a  fact.  In  this  country 
attention  had  mainly  been  directed  to  the  alternating- 
current  lamp.  On  the  alternating  current,  the  life  of 
the  glower  was  very  much  greater,  but  now  direct- 
current  glowers  are  being  made  In  this  country. 
All  lamps  will  be  exactly  the  same,  except  the 
glow^er,  for  both  direct  and  alternating  current. 
The  same  remark  applies  to  lamps  for  different  volt- 
ages— all  are  the  same  except  the  glower.  So  far 
the  lamps  have  been  made  to  operate  only  In  down- 
ward vertical  positions.  This  is  due  to  the  cut-out, 
which  is  operated  by  gravity.  Considering  useful 
life,  Mr.  Wurts  said  that,  taking  the  total  life  as 
too  hours,  the  glower  would  still  have,  at  the  end 
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of  that  time,  an  efficiency  that  would  compete  with 
the  electric  lamps  now  in  use.  Speaking  of  fluctua- 
tions in  voltage,  Mr.  Wurts  said  that  the  Nernst 
lamp  had  been  examined  very  critically  on  this 
point  by  the  central-station  people,  whereas  it  was 
well  known  and  accepted  as  a  fact  that  fluctuations 
in  voltage  v.'ould  shorten  the  life  of  an  ordinary  in- 
candescent lamp.  An  increased  voltage  of  10  pef 
cent,  on  the  Nernst  lamp,  running  continuously, 
would  discolor  the  ballast  tube.  A  20  per  cent,  in- 
crease would  soften  the  glass  bottle  containing  the 
ballast.  The  speaker  thought  it  impossible  to  burn 
out  the  glower  inside  of  200  hours.  He  did  not 
refer  to  mechanical  breakage  by  this.  The  efficiency 
of  any  lamp  should  be  based  on  earning  capacity. 
Efficiency  on  the  photometer  bar  does  not  interest 
customers.  The  ratings  so  far  adopted  are  nominal ; 
a  one-glower  lamp  is  taken  as  of  50  candlepower. 
Four  of  such  lamps  will  give  one-third  more  light 
than  12  i6-candlepower  incandescent  lamps.  These 
four  lamps  would  take  about  352  watts.  For  large 
units  the  efficiency  was  considered  to  be  from  one 
watt  to  iVi:  watts  a  candle. 

Incandescent-lamp   Standards. 

James  I.  Ayer  reported  for  the  committee  on 
standard  candlepower  of  incandescent  lamps.  The 
committee  reconmiended  that  the  matter  be  referred 
to  the  National  Bureau  of  Standards,  the  association 
adopting  the  rating  of  the  government  bureau.  The 
report  was  signed  by  Dr.  Louis  Bell  as  chairman 
and  was  adopted. 

Professor  Frank  A.  Wolff  of  the  National  Bureau 
at  Washington  was  introduced  and  made  a  brief 
address,  representing  Director  Stratton.  The  aims 
and  methods  of  the  new  bureau  were  explained.  The 
bureau  hoped  to  issue  incandescent-lamp  standards 
within  six  months.  It  was  planning  to  do  work 
on  a  large  scale  and  it  was  hoped  that  its  results 
would  be  accepted  as  authoritative. 

Other  Topics. 

Some  discussion  relating  to  transposition  of  long- 
distance lines  followed,  and  then  Fred  W.  C.  Bailey 
of  Columbus,  Ohio,  read,  in  abstract,  his  paper  on 
the  "Performance  of  Present  220-volt  Lamps."  Mr. 
Willcox  briefly  discussed  the  paper.  Then  the  broad 
subject  of  "Rates"  was  taken  up.  Mr.  Doherty 
spoke  first,  and  then  adjournment  for  luncheon  was 
taken. 

Steam   Turbines. 

Steam  turbines  were  considered  briefly  at  Thurs- 
day afternoon's  session.  It  was  reported  by  Mr. 
Rollins  that  the  large  direct-connected  turbine  in 
the  Hartford  plant  could  produce  an  electrical  horse- 
power as  low  as,  if  not  lower  than,  any  other  unit 
of  equal  capacity.  Francis  Hodgkinson  said  the 
steam  turbines  showed  remarkable  steam  economy. 
The  turbine  can  compete  in  price  with  a  first-class 
reciprocating  engine.  The  vacuum  should  not  be 
less  than  27  inches. 

Rates  and  Steam  Heating. 

The  consideration  of  rates  was  then  resunied. 
Louis  A.  Ferguson  read  his  paper  on  the  subject. 
L.  R.  Wallis  of  Woburn,  Mass.,  followed  with  his 
written  contribution  and  also  read  short  papers  from 
Ralph  J.  Patterson  of  Waterville,  Maine,  and  Sam- 
uel Scovil  of  Cleveland.  Mr.  Ferguson  read  the 
paper  of  E.  F.  Phillips  of  Detroit.  Arthur  Williams 
of  New  York  explained  the  Hopkinson  method  of 
charging.  A  short  note  from  Alex  Dow  of  Detroit 
was  read  by  Mr.  Doherty.  In  the  oral  discussion  Mr. 
Williams  defended  a  flat  kilowatt-hour  rate  for  the 
sale  of  electricity.  A  general  discussion  ensued,  in 
which  Mr.  Williams'  position  was  vigorously  at- 
tacked   by    the    differential-rate    advocates. 

The  subject  of  "Hot  Water  versus  Steam  Heating" 
was  then  taken  up.  D.  F.  McGee  of  Red  Oak,  Iowa, 
read  a  paper  on  the  subject,  advocating  hot  water. 
C.  R.  Maunsell  of  Topeka,  Kan.,  spoke  for  steam. 

Next  Con\'ention  to  Be  in  Chicago. 
Mr.  Doherty  moved  that  the  next  convention  be 
held  in  Chicago  in   May,    1903.     This  aroused  some 
discussion,  but  was  carried  unanimously. 

Closing  Details. 

The  committee  appointed  to  report  on  President 
Doherty's  address  indorsed  the  recommendations 
presented.  The  position  of  progress  editor  and  other 
new  positions  created  are  to  be  filled  by  President 
Ferguson.  The  suggestion  of  a  prize  of  a  gold  medal 
for  the  best  paper  on  underground  construction  was 
adopted.    The    report    was   adopted   as    read. 

The  committee  on  photometric  values  of  arc  lamps 
was  continued,  with  thanks  to  Professor  Matthews. 

The  proposed  3,500-volt  underwriters'  rule  already 
referred  to   was   opposed  by  formal   resolution. 

The  financial  report  showed  a  cash  balance  on 
January  ist  last  of  $6,338. 

Final  adjournment  was  taken  at  5:30  p.  m.  on 
Thursday. 

Mr.  Ross,  British  consul  in  the  Argentine  Repub- 
lic, in  transmitting  a  report  to  his  government  re- 
cently, stated  that  there  are  24,480  miles  of  tele- 
graph line  in  the  Argentine  Republic,  and  of  these 
11,400  miles  belong  to  the  government.  The  gross 
revenue  from  the  government  telegraphs  in  1899 — 
the  fast  year  of  which  record  has  been  published — 
was  in  the  neighborhood  of  $540,000.  The  telegraph 
system,  he  remarks,  is  far  from  complete,  but  is 
being  steadily  extended  to  reach  the  outlying  por- 
tions of  the  Republic.  He  also  stated  that  an  elec- 
trically operated  grain  elevator  is  being  erected  at 
Buenos  Ayres. 


Members  and  Visitors. 

Following  is  a  list  of  the  names  of  the  delegates 
and  visitors  in  attendance  at  this  week's  convention 
of  the  National  Electric  Light  Association  at  Cin- 
cinnati : 

.\.liIiotr.    \V.    L..    Chicago   Edison    Company Chicago 

.Vhiorisun.  F.  J.,  Stanley  Instrument  Company.. New  York 

.Vlcxiiiulor.    Hurry    ,. New    York 

.Vuderyou,     F.     C,     Upsou- Walton     Company 

Cleveland,    Ohio 

Andrews,   Leonard,   Hastings  Corporation 

Hastings,    England 

Andrew,  W.  M.,  General  Electric  Company 

Cincinnati,    Ohio 

Ayers,  Howard,   University  of  Cincinnati 

Ciiiciunati,    Ohio 

Ayer,    Joseph   I Boston,    Mass. 

liadeau,  C.  C,  Wagner  Electric  Company.. St.  Louis,  ilo. 

Baker.    E.   B.,   Gray   Telephone  Tay   Station  Com- 
pany     New    York 

Bailey,  George  C,  John  A.  Roebling's  Sons  Com- 
pany      Chicago 

Ballard.    Fred    W.,   The  Engineer Cleveland.   Ohio 

Baldu-in,    Heni-y    C West   Chester,    Pa. 

Balem,  A.  D.,  General  Electric  Company 

Schenectady^    N.     Y. 

Barron,    A.   M Chicago 

Barnes,  Frank  O.,  Marlborough  Electric  Company 

'       Marlborough,    Mass. 

Barnes,    It,    U.    C,    Wcstinghouse    Electric   Manu- 
facturing   Comi)any    Boston,    Mass. 

Barnard,  B.   S.,   American   Vitrified  Conduit   Com- 
pany  New   York 

Baruum,   Ward,   Union  Light,  Heating  and  Power 

Company    Covington,    Ky . 

Barstow,   W.   S.,   Columbus  Edison  Company.. New   York 

Bean,    V.    S New   York 

Bcattie,  A.  C,   Beattie  Electric  Company 

Cincinnati,   Ohio 

Beattie,    Mrs.,    Beattie   Electric    Company 

..j_ Cincinnati,    Ohio 

Bcaty,   AV.   E.,   Cincinnati  Gas  and   Electric   Com- 
pany    Cincinnati,   Ohio 

Eechtel,    E.   J.,   Toledo  Railways  and  Light  Com- 
pany     Toledo,   Ohio 

Belireud,    B.    A.,   Bullock  Electric   Manufacturing 

Company    Cincinnai i,   Ohio 

Benbow,  William  C,  Benbow  Company.  .Columbus,  Ohio 

Benedict,   H.  AV.,  Standard  Paint  Company New  York 

Bergenthal,   V.   SV.,    Stanley   Electric   Manufactur- 
ing   Company    Chicago 

Bcrtrand,    P.    A.,    Peoria   Gas   and    Electric    Com- 

pauy    Peoria,    111. 

Best,  W.  J.,  Green  Fuel  Economizer  Company.. Chicago 

Bibbins,   J.    R.,   Detroit  United  Railway  Company 

Detroit,   Mich. 

Bibber,     Charles    E.,     Stanley    Electric    Manufac- 
turing Company   New  York 

Billings,    Miss   Harriet   New    York 

Black,    H.    M Louisville,    Ky. 

Blair,   Miss  C.   L Cincinnati,    Ohio 

Bliss,    T.    W.,    Buckeye    Electric    Company 

Cleveland,   Ohio 

Blizard,    Charles,    Electric    Storage    Battery    Com- 
pany     Philadelphia,    Pa. 

Eolles,     F.     G.,    Bullock    Electric    Manufacturing 

Com>i>any Cincinnati,    Ohio 

Bolles.  Mrs.  P.  G Norwood,    Ohio 

Bottomley,    Harry,    Fall   Mountain   Electric    Light 

and  Power  Company   Bellows  Falls,  Vt. 

Boutelle,     George    K..     Waterville     and    Fairfield 

Railway  and  Light    Company    Waterville,    Me. 

Bowman,    W.    P.,   J.  A.   Roebling's  Sons  Company 

Cleveland,   Ohio 

Boyer,    F.    N.,    General    Electric    Company Chicago 

Brady,    N.    F.,    United   Electric   Light   and   Power 

Company     New    York 

Brady,      Paul      T.,      Wcstinghouse      Electric     and 

Manufactm-ing  Company    Syracuse,   N.   Y. 

Brooks,  John  W.,  Pass  &  Seymour Chicago 

Brophy,     AVilllam,     Edison    Electric     Illuminating 

Company    Boston,   Mass. 

Brown,   W.    S Cincinnati,   Ohio 

Bryan,    F.    A.,    South   Bend    Electric    Company — 

South    Bend,    Ind. 

Bryan,  O.  J.,  The  Dale  Company New    i'orli 

Bryan,  Mrs.  F.   A South  Bend,   lud. 

Buddy,   W.   J.,    General   Electric    Company 

Philadelphia,    Pa. 

Bullen,   D.  B.,  General  Electric  Company.  .Boston,  Mass. 

Bunco,   A.   C,   Guehl  &.   Co Cincinnati,   Ohio 

Burt,   E.   T.,    Chattanooga  Light  and  Power  Com- 
pany    Chattanooga,  Tenn. 

Burton,  R.  M.,  Fayerweather  &  Ladew. Indianapolis,  Ind. 

Cahoon,    James    B New    York 

Calisch,  J.  C,  General  Electric  Company.. Buffalo,  N.  Y. 

Carrier,  A.  E.,  National  Carbon  Company New  York 

Carman,  Oscar,  R.  L.  McOuat Indianapolis,  Ind. 

Church,  J.   V.  S.,  Electrical  W^orld  and  Engineer, 

ChicagOi 

Clarkel' Charles    Sanford,    The   Engineer Chicago 

Clifford,   A.    R.,    American   Electrician New   York 

Cobb,    C.   W.,   Western  Electric  Company 

Cleveland,     Ohio 

Cooke,  J.  H.,  Buckeye  and  Jandus  Electric  Com- 
panies     ,- Chicago 

Collins,  R.  W.,  Hartford  Electric  Company 

Hartford,    Coun. 

Collins,    W.    Formau.    Western    Electrician Chicago 

Collyer,  Alfred,  Bullock  Electric  Company. Montreal,  Que. 

Col  well,  F.   C,  G.  I.  Arc   Light  Company 

Cincinnati,     Ohio 

Condit,    S.    B.,    Jr.,    S.    B.    Condit,    Jr.,    &    Co 

Boston,    Mass. 

Conover,'  William  P.,  Jr.,  Southern  Electric  Light 

Company   Philadelphia,   Pa. 

Corev     R     B.,    Hart    &    Hegeman    Manufacturing 

Company   ..New  York 

Corrigan,    C.    E.,    Osburn   Flexible    Conduit    Com- 
pany   New  York 

Cotabish,   N.    C,  National   Carbon   Company 

Cleveland,    Ohio 

Cowiing,  "i.   T.,   Westchester  Lighting   Company.. 

7 Mt.    Vernon,    N.   1. 

Cox,  F.  P..  General  Electric  Company Lynn,  Mass. 

Craukshaw,    J.    B.,    Electric    Railway    Equipment 

Company    ..Cincinnati.    Ohio 

Cravath,   J.   R.,   Electrical  World  and   Engineer.. Chicago 

Crawford,   Frank.    Cincinnati   Enquirer.. Cincinnati,    Ohio 

Creaghead,    J.    H.,    Crcaghead    Engineering  .Com- 

pauy    Cincinnati.    Ohio 

deadhead'    Tliomas     L.,    Creaghead    Enfjiueerin? 

Company    ....Cincinnati,    Ohio 

Crofoot,  C.   M.,    Grouse-Hinds  Electric  Company.., 

Cincmnati,   Ohio 

Crossman.'x!   E.'.'.'.V.' ,...- - New  York 

Crouse.    J,    Robert,    Fostona    Incandescent    Lamp  _ 

Company    Cleveland.    Ohio 

Curtis.  J.  R.,  General  Electric  Company.. Baltimore.  Md. 

Cu<;hman.    G.    H..    San   Antonio   Gas   and   Electric 

Company    San    Antonio,    Texas 

emitter.     George     k-'^'^v^fw 

Dale.  John  N..  Dale  Company New   iork 

Davies,    M.    J.,    Holophane    Glass    Company -. 

Cincinnati,    Ohio 

Davis,'  George  b'.,'   Standard  Chemical   Company.. 

Boston.    Mass. 

Davis."Roi>ert'V.V Cincinnati.    Ohio 

Davis     H     P..    Wcstinghouse   Electric  and   Mann 

facturing   Company    .Pittsburg.    Pa. 

Davis,    Charles    B.,    General    Electric    Company.. 

'      Boston,     Mass. 


Davis,    E.    H.,    Lycomiug    Electric    Company 

Williamsport,    Pa. 

Davidson,    J.    E.,    Port    Huron    Light    and    Power 

Company    Port    Huron,    Mich. 

De  Camp,  A.  J.,  Brush  Electric  Light  Company.. 

Philadelphia,     Pa. 

Dean,    W.    J.,    Cincinnati   Gas    and   Electric   Com- 
pany   Cincinnati,  Ohio 

Delaney,  Dan,  Dearborn  Drug  and  Chemical  Com- 
pany     Cincinnati,  Ohio 

De    I.oug,    James    C,    Fulton    County    Gas    and 

Electric  Company  Gloversville,  N.  Y. 

Derrcs,    E.,    Union   Light,   Heat   and   Power   Com- 

Pftuy Coviugcon,    Ky. 

Devere,  John,  Devei'e  Electric  Company 

Cincinnati,    Ohio 

Devon,    George,    Post-Glover    Electric    Compauy.. 

Cincinnati,    Ohio 

Dickey,    Edmund,    Consumers'    Carbon   Company.. 

Lancaster,    Ohio 

Dietrich,     Rudolph     H.,     Cincinnati    Times 

Cincinnati,    Oliio 

Dion,  A.  A.,   Ottawa  Electric  Company Ottawa,   Out. 

Dt.herty,    Henry    L.,    Denver     Gas    and    Electric 

Company  Denver,  Colo. 

Donaldson,    William    W.,    Gould    Storage    BatteiT 

Company    New   York 

Donohue,    F.    E.,    American    Electrical   Works. ...Chicago 

Donds,  H.  J..  General  Electric  Company. Cincinnati,  Ohio 

Douglass,   Miss  Harriet    New   York 

Downer,   J.  D.,  Western   Electrician Hin.sdale,    III. 

Duncan,  A.  B.,  Cincinnati  Gas  and  Electric  Com- 
pany     Cincinnati,    Ohio 

Dusman,    J.    F.,    Edison    Electric    Light    Company 

York,.   Pa. 

Eaton,  Walter  R.,  Cambridge  Electric  Light  Com- 

Pfniy     Cambridge,    Mass. 

Eckert,  W.  S.,  National  Conduit  and  Cable  Com- 
pany     New    York 

Eddy,  H.  C,  American  Dist.  Steam  Company Chicago 

Edgar,    C.   L.,    Edison   Electric  Illuminating   Com- 
pany   ,, Boston,    Mass. 

Edwards,  Robert,  Jr.,  Western  Electric  Company 

Now   York 

Eldeuj  L.  L.,  Edison  Illuminating  Company. Boston,  Mass. 

Ellis,   William    Cherrey.   G.    S.   Ellis  &   Son 

Cincinnati.    Ohio 

Elliott,  G.  W.,  Electrical  World  and  Engineer.. New  York 

Elliott,  W.  S.,  The  .Stirling  Company Pittsburg,   Pa. 

Eiidulin,    J.    F Aberdeen,    Miss. 

Ernst,. J.  C,  Union  Light,   Heat  and  Power  Com- 
pany     Cincinnati,    Ohio 

Estabrook,  J.  B.,  Colonial  Electric  Company 

Ravenna,    Ohio 

Estep,    E.   W.,   I.    &   E.   Greenwald  Company 

Cincinnati.    Ohio 

Fairbanks,    G.   B.,   Electric  Appliance   Company.. Chicago 

Fairbanks,  H.  H.,  Worcester  Electric  Light  Com- 
pany      Worcester,    Mass. 

Ferguson,    Louis   A.,    Chicago   Edison   Company.. Chicago 

Ferris,    Robert,    Edison    Illuminating   Company. . . . 

Monmouth,    111 . 

Field,  A.  W.,  Columbus  Edison  Company.. Columbus,  Ohio 

Fiske.    H.   T.,   Citizens'    Railway   and    Light   Com- 
pany    Muscatine,   Iowa 

Flannigan,    T.   F.,   United   States  Navy   Yard 

Portsmouth,    N .    H. 

Fleming,  A.  E.,  Nernst  Lamp  Company Pittsburg,  Pa. 

Fleming,   R..  General  Electric  Company Lynn.   Mass. 

Fleming,    Mrs.     Richard,    General    Electric    Com- 
pauy    Lynn.  Ma.ss. 

Flickinger,    S.   J.,   Associated   Press Cincinnati,   Ohio 

Floub,    G.    C,    General    Gas,    Electric   and    Power 

Company    Connersville,    Ind. 

Foster,    George   B.,    Bullock    Electric   Manufactur- 
ing Compauy  Chicago 

Foster,   B.    P.,    United    States    Carbon    Company.. 

Cleveland,    Ohio 

Fownes,   W.   E.,   Municipal  Light  Plant.. Conneaut,   Ohio 

Francis.  Robert  W.,  Dearborn  Drug  and  Chemical 

Works    Chicago 

I^-ench.    Charles.    Electrical   Review Chicago 

Frey,    J.    J.    Hillsboro    Electric    Light   and   Power 

Company    Hillsboro,   III. 

Frost,   Percy   R.,  Western  Electric   Company 

.,^ Pittsburg,    Pa. 

Frund,     H.     W..     Vincennes    Electric    Light    and 

Power    Company   ^...Vincennes,    Ind. 

Fuller.  H.  W.,  United  States  Electric  Light  Com- 
pany     Washington.    D.    C. 

GafTney,  John  J.,   United  Electric  Light  Company 

Newark.    N.    J. 

Garratt,    Allan    V.,    Lombard   Governor    Company 

Boston,   jMass. 

Garrison,    W.    O.,    Columbia    Incandescent    Lamp 

Company    St.    Louis.    Mo. 

Gartland.    G.    C,    Sioux    City    Gas    and    Electric 

Company    Sioux    City.    Iowa 

Gaskill,    D.     L.,     Greenville    Electric    Liglit    and 

Power  Company  Greenville.   Ohio 

Gast.    E.    A..    Cincinnati    Gas   and    Electric    Com- 
pany    Cincinnati,    Ohio 

Gauahn,    William,    Laclede    Gas    Light    Company 

St.    Louis,    Mo. 

Gest.    G.    M Cincinnati,    Ohio 

Gifford,  Charles  H.,  New  Bedford  Gas  and  Edison 

Light    Company    New    Bedford,    Mass. 

Gilbert,  E.  E.,  General  Electric  Company 

., Schenectady.   N.    Y. 

Gilchrist,  J.   P.,   Chicago  Edison   Company Chicaso 

Gillener.  Elmer  W.,  Wairen  Electric  and  Specialty 

Company  Wan'en,  Ohio 

Gillette.   J.    Walter,    Evansville  Gas  and  Electric 

Compa ny    Evansville,    Ind. 

Gillette,   E.  K.,  Sterling  Boiler  Company 

Cincinnati,    Ohio 

Gill,   David   S.,   Triumph  Electric  Company 

Cincinnati,  Ohio 

Glover,    Samuel,   Post-Glover  Electric   Company... 

Cincinnati,    Ohio 

Godkin.   M.   L.,    Western    Electrician New   York 

Goldsborough,    W.    E.,    World's   Fair     Department 

of    Electricity    St.    Louis.    Mo. 

Goddard,    Stephen    H.,    Electrical   Review New   Yotk 

■Goodhue,    J.,    Wcstinghouse    Electric    and    Manu- 
facturing Company   Hartwell.  Ohio 

Goodby,  Alfred,  Wcstinghouse  Electric  and  Manu- 
facturing   Company    Pittsburg,    Pa. 

Gossler,   P.   G.,    Montreal   Light,   Heat  and   Power 

Company    Montreal,    Que. 

Gould.   Charles  M.,   Gould   Storage  Battery   Com- 
pany    New   York 

Grant,    Charles   W.,    General    Electric    Company. . 

Lynn.   Mass. 

Gregg.    Robert   C,    Helios-Upton   Company Chicago 

Grier,  Thomas  G.,  American  Circular  Loom  Com- 
pany     Chicago 

Griffin,     G.     Brewer,     Manhattan     General     Con- 
struction   Company    Boston.    Mass. 

Grosh,  M.   D.,   General  Electric   Company.. Denver,    Colo. 

Guild.    C.    G..    Janney    Electric    Light    and    Power 

Company   Fort  Wayne.   Ind. 

Guswald,     J.     P.,     Edison     Electric     Illuminating 

Company     Topeka.    Kan. 

Gntmann.     L Peoria.     111. 

Hafcr.    George,    Jr.,    Cincinnati   Gas    and    Electric 

Company    Cincinnati.    Ohio 

Ilalllierg,    J.    Henry,    General    Incandescent    Arc 

Light  Company   New  York 

Hallherg.    Mrs.   J.    Henry   New   York 

Hale.    Irving.    General    Electric   Company.. Denver.    Colo. 

Haller.   W.   A.,    Sanderson    &  Porter,    Now  York.. 

Galveston.   Texas 

nnll,  W.   A..   Hubbard-Hall  Company. ...Cincinnati,   Ohio 

Hall.  William  Albert.  Hubbard,  Ilall  &  Co 

Cincinnali,  Ohio 
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liumilton,   R.   T..   Bauiier   Electric  Company 

Youugstown,    Oblu 

Ilaiiley,   W.   J.,   Geuerul    Electric    Company 

liarringtou.  F.  W..  John  A.  Roebliug's  Sous  Com- 
pany  of   New   York New    York 

Harrington,  C.  J.,  Scranton  Firo  Brick  and  Con- 
duit Company New  Yoiii 

Harris,   W,  U..  George  M.  Gest  Cincinnati,   Oliio 

Hart.   Jobu    E..   Banner   Electric   Company 

Youngstowu,  Oiilo 

Uartwell.     Arthur,     Westinghouse     Electric     and 

.Mauufactining    Company    I'lttsbnrg.    Ta. 

Harvey.    W.   L..  The  Gas  Engine Cinciuuali,    Ubiu 

Haugliton.    E.    H.,    Bryan-Marsh    Company Chicago 

HaiLss.    D.   J Cincinnati,    Ohio 

Haruooii,    E.    M Louisville,    Ky. 

Hawkins,   E.   M.,    I'ass   vt  Seymour New   York 

Hav.    George    E.,    Sprlngileld    Electric    Light    and 

Power    Company    Sprlngileld,    III. 

Hayiicn,    M.    M.,    Consumers'    Carbon    Company.. 

Lancaster,  Ohio 

Hemingray,    D.    C Covington,    Ky. 

Hendy.    S.    J.,   Wagner-Bullock   Company   of   CalS- 

fnrnia   San  Francisco,   Cal. 

Hengle.    L.    V Greeulield,    Ohio 

Henderson,    Alexander    New    York 

Hes.s,    H.,    Merchants'   and   Manufacturers'    Hotel 

Reporter  Cincinnati.  Ohio 

Hcsser,   C.    F Cincinnati,    Ohio 

Hewitt.  C.   F.,   Elkhart  Electric  Company. .Elkhart,   Ind. 

Ulckenlooper.    General     Andrew,     Cincinnati    Gas 

and  Kleetric  Company Cincinnati,   Ohio 

Hilb.  W.  M.,  Hilb  &  Bauer Cincinnati,  Ohio 

Hill.   C.   K Pittsburg,    Pa. 

Hill.   H.   W.,    Hill   Clutch   Company Cleveland,   Ohio 

Hillmuii,    H.    W'.,    General    Electric    Company. . . . 

Schenectady.    N.    Y. 

Hillman,  Mrs.  U.  W Schenectady,  N.  Y. 

Hillenbrand,  J.  A.,  Batesville  Electric  Light  Com- 
pany     Batesville,    Ind. 

Hinds,   Mr.,  Crouse-Hinds  Electric  Company 

Syracuse,    N.    Y. 

Hobart.    Mrs.    J.    C Cincinnati,    Oliio 

Hoit.  Lehman  B..  Bullock  Electric  Manufacturing 

Company    Cleveland.    Ohio 

Holmes.    Welles  E.,   Newton  and  W^atertown    Gas 

LIsht  Company  Newton,  Mass. 

Hopkins,  William  A.,  Jr.,  Emor-Hopkins  Company 

Columbus,  Ohio 

Hooper,  H.  R.,  Cincinnati  Gas  and  Electric  Com- 
pany     Cincinnati,    Ohio 

Hubbard,  A.  S.,  Gould  Storage  Battery  Company 

New   York 

Hnebel.  C.  J.,  C.  J.  Huebel  Company.. Menominee,  Mich. 

Hughes,  C.  T.,  A.  G.  Corre  Hotel  Company 

Cincinnati,    Ohio 

Hujrhes.     T,     E.,     Standard     Underground     Cable 

Company    Philadelphia,    Pa. 

Humphrey.     C.    B..    Westinghouse    Electric    and 

Manufacturing  Company  Cincinnati,   Ohio 

Hunt,    R.    E.,    Lexington    Railway   Company 

Lexington,    Ky . 

Hunt,    W.    T New    York 

Hunt,    Charles  B.,    London   Electric   Company  — 

London,    Ont. 

Hnntlej-.  P.  P.,  Gonid  Storage  Battery  Company 

NPw   York 

Hurrel.    S.    W.,    Power    Chicago 

Hutchings,  O.   H Dayton,   Ohio 

Hutchison.    H.    C,    Cincinnati    Gas    and    Electric 

Company   Cincinnati,    Ohio 

Israel,  Joseph  D.,  Brush  Electric  Light  Company 

Philadelphia,    Pa. 

Ivins,  D.  F.,  John  A.  Roebiing's  Sons  Company — 

Trentou,    N.    J 

Jacob,   W.  H.,  Triumph  Electric  Company 

Cincinnati,    Ohio 

James.   W.   J.,   Cincinnati  Gas  and  Electric  Com- 
pany    Cincinnati,   Ohio 

Jenkins,    T.    R.,    Illinois    Electric    Vehicle    Trans- 
portation   Company    Chicago 

Johnson,   Evan,   Paper  Trade   Journal New  York 

Jones,   James,  Jr.,  J,   Jones  &  Son New  York 

Jones,   George  H.,  Hubbard,  Hall  &  Co. .Cincinnati,  Ohio 

Jones,     W.    J.,     Gas    and    Electric    Company    of 

Bergen  County  Hackensack,  N.  J. 

Jones,    C.    E.,   Cincinnati  Gas  and  Electric   Com- 
pany     Cincinnati,    Ohio 

Jones,    David    C,    Lunkenheimer    Company 

Cincinnati,    Ohio 

Jones,   Howard  M.,   Marysville   Light  and   Water 

Company    >larysville,    Ohio 

Jones,    Gordon   E Addyston,    Ohio 

Juukersfeid,    P.,    Chicago    Edison    Company Chicago 

liaiser,  Louis  F.,  Thomas  Emery's  Sons. Cincinnati,  Ohio 

Kalloth,  Charles,  Standard  Electric  Company 

I       Cincinnati,    Ohio 

Keech,   George  C,    Bryan-Marsh  Company Chicago 

Keenan,    W.    J.,    Pettingiil-Andrews    Company 

Boston,    Mass. 

Koily,   W.   E.,   Western   Electrician Chicago 

Keiley,    l'\    A.,    General    Electric    Company 

Cincinnati,    Ohio 

Ivelsch,    R.     S.,    Lachine    Rapids    Hydraulic    and 

Laud   Company    Montreal,    Que. 

Kendall,  H.  ii.,  B.  A.  Stewart  Company.. Cincinnati,  Ohio 

Kenan,    Norman   G.,    Cincinnati   Gas   and   Electric 

Company     Cincinnati,    Ohio 

Kessler,    J.    J.,    Jr.,    Western    Electric    Company.. 

St.    Louis,    Mo. 

Kidder,    C.    B.,    Savannah    Electric    Company 

Savannah,    Ga. 

Kirklaud,    H.   B.,    American   Circular    Loom    Com- 
pany     Boston,    Mass. 

Kirchuer,    F.    C,    Banner    Electric    Company 

Youngsto wn,    Ohio 

Kirkpairick,    E.    F.,    Mcltoy    Clay    Works Chicago 

Kohueu,    A.    L.,    General    Electric    Company 

Schenectady,  N.   Y. 

Korst,    P.    H.,    Janesville   Electric    Company 

Janesville,    Wis. 

Kossier,   X'\   W.,  Pittsburg  Armature  Company 

i'ittsburg,    I'a. 

Kuntz,  C.  S.,  Post-Glo\er  Electric  Company 

Cincinnati,    Ohio 

Kublmau,  E.,  Kuhlmaii  Electric  Company.. Elkhart,   Intl. 

Lane,  G.  U.  T.,   Ivane  &  Bodley  Company 

Ciuciunaii,    Ohio 

Lawrence,    F.   D.,    Standard   Electric  Company.... 

Cincinnati,    Ohio 

Laxton,  F.  M.,  Atlanta  Gas  and  Electric  Company 

Atlanta,    Gu. 

Leipke,  F.  I'aul,  South  Jersey  Gas,  Electric,  Trac- 
tion Company  Trenton,  N.  J. 

Letscher,   C.  J..   Illinois  Electric  Company Chicago 

Levingood,   Charles  J.,  Thomas  Emery  s  Sous 

Cincinnati,   Ohio 

Lewis.  F.,  General  Gas,  Electric  and  Power  Com- 
pany     Connersvilie,   Ind. 

Lewis.  A.   II.,  Aultman  &  Taylor  Machinery  Com- 
pany  Cincinnati,    Ohio 

Lewis,  C.  M.,  Beilevue  Light  and  Power  Company 

Beilevue,  Ohio 

Lilley,  F.  E.,  Cincinnati  Underwriters'  Association 

Cincinnati,  Ohio 

Lilley,   Luke,  Dovere  Electric  Company.. Cincinnati,  Ohio 

Lillibridge,   Itay  D.,   Stanley   Electric  Manufactur- 
ing Company   New  I'ork 

Lincoln,    I*.  M.,   Westinghouse  Electric  and  Manu- 
facturing  Company    Pittsburg,    I'a. 

Lozier,    Robert   T.,    Bullock    Electric    Manufactur- 
ing Company  New  York 

Lurer,  Sidney  H.,  Edison  Illuminating  Company.. 

Boston,    Mass. 


Luihy,   G.  G.,   Royal   Eiectrle  Company Peoria,   III. 

Lyons,   P.   F.,   N.  1.  R.  Company Bristol,   R.   I. 

Manson.   John  T.,   Okonite  Company New   York 

Man  waring,    Mrs.    A.    H Philadelphia,    Pa. 

Mauwaring.    A.    H.,    Southern    Electric   Light    and 

i'ower  Company   Philadelphia,   Pa. 

Marlow,    E.    S.,    United    States    Electric    Lighting 

Company    Washington.    D.    C. 

March,   H.  C,   Westinghouse  Company.. Cincinnati,   Ohio 

Murk.    C.   W.,  University  of  Cincinnati. .Cincinnati,   Ohio 

Marks,    L.    B New   York 

Marsh,   C,   J.,   Standard   Underground   Cable   Com- 
pany     New    York 

Marsh,    Converse  D.,   Bryan-Marsh   Company.. New    York 

Marshall,    J.    E.,    Cincinnati    Traction    Company.. 

Cincinnati,    Ohio 

Martin,  T.  C,  Electrical  World  and  Engineer. .Now  York 

Mashburn.   W.   E Covington,    Ky. 

Matthews,   C.  P.,   Purdue   University Lafayette,   Ind. 

Maunsell,     C.     R.,     Edison     Electric     Illuminating 

Company    Topeka,    Kan. 

McCabe,    E.    F.,    Lycoming    Electric    Company .... 

Wiliiamsport,    I'a. 

McClurg,    W.    A.,    Plainfield    Gas    aud    Electric 

Light   Company    Plainfield,    N.    J. 

McCowan,  W.  C,  Consumers'  Carbon  Company.. 

Lancaster,    Oliio 

McCullum,    William,    Electric   Railway   Eciuii)ment 

Company    Cincinnaii,    Ohio 

McDowell,  J.  W.,  Manhattan  Electric  Supply  Com- 
pany      New     York 

McDowell,      F,      H.,      National      Carbon      Company 

Pittsuurg,  I'a. 

McGee,   D.   F.,   Red   Oak  Electric  Company 

Red    Oak,    Iowa 

McIIillertes,  E.  J.,  Electric  Motor  and  Equipment 

Company   : Newark,    N.   J. 

JIcKeever,  J.  P.,    Lexington   Railway   Company.. 

Lexington,  Ky. 

McLaughlin,  R.  A„  New  Omaha  Thomson-Houston 

Electric  Company   Omaha,   Neb, 

McManigal,  W.  J.,  New  Omaha  Thomson-Houston 

Electric  Companj'   Omaha,   Neb. 

McNair,    J.    W.,    Sterling    Electrical    Manufactur- 
ing   Company    AVarren.    Ohio 

McNulta,  Herbert,  Anaconda  Copper  Mining  Com- 
pany     Anaconda,    Mont. 

Menheany,     J.o     Ames     Electric     Manuilactnring 

Company   ' Philadelphia,    Pa. 

Meyer,    Sam,    Lunkenheimer    Company. .Cincinnati,    Ohio 

Meyers,    Charles   D.,    Hellos-Uptou   Company 

Philadelphia,   Pa. 

Miller,  William.  Grand  Hotel  Company.. Cincinnati,  Ohio 

I\Iinn.    J.    E.,    Cincinnati   Gas   and   Electric    Com- 
pany     Cincinnati,   Ohio 

iloloney,  T.  A.,  Moloney  Electric  Company. St.  Louis,  Mo. 

Moolten,  Theodore  A.,   Shedd  Electric   and  Manu- 
facturing Company    New    York 

Monroe,  J.  S,,  Osburn  Flexible  Conduit  Company 

Cincinnati,    Ohio 

Monroe,   W.   S.,  Monroe  Brass  and  Wire  Company 

Cincinnati,   Ohio 

Morganstern,    R.    M.,    Central    District    and    Print- 
ing Telegraph  Company   Pittsburg,   Pa. 

Morrow,  E.  R.,  Pittsburg  Electric  Lamp  Company 

Pittsburg,    Pa. 

Moore,   Harry   P.,   Chase-Shawmut  Company 

Boston,    Mass. 

Moore.  William  E.,  Augusta  Railway  and  Electric 

Company    Augusta,    Ga. 

Moses,    Henry    M.,    Knoxville   Electric    Light   and 

Power   Company    Knoxville,    Tenn . 

Mott,    F.   C New  York 

Mulljn,  E.  H.,  General  Electric  Company  New  York 

Murray,     F.     H.,     National     Carbon     Company — 

Cleveland,    Ohio 

Murray,  T.  D.,  Lexington  Railway  Company 

Lexington,    Ky. 

Murphy,  John,  Ottawa  Electric  Company.. ..Ottawa,  Ont. 

Munder,    C.    F.,    Munder   Electric   Company 

Springfield,    Mass. 

Nash,  E.  E.,  Warren  Electric  Specialty  Company 

Warren,    Ohio 

Nash,  E.  H.,  Buckeye  and  Jandus  Electric  Com- 
panies    Philadelphia,   Pa. 

Nellls,   George  A.,    Sawyer-Man  Electric  Company 

Pittsburg,    Pa. 

Newman,    W.    S.,    Hunterdon    Electric    Company 

Lambertville.    N.    J. 

Nicholls,    Frederic    Toronto,    Ont. 

Norris,    N.   L.,   Banner   Electric   Company 

Youngsto  wn,   Ohio 

Nourse,   W.    S.,    Lane   &   Bodley    Company 

Cincinnati,  Ohio 

Nowotny,  John  S.,  John  S.  Nowotny  Electric  Com- 
pany     Cincinnati^.  Ohio 

Odwine,   W.    H.,    Clinton    Gas    Company. .Springfield,    III. 

Otte,  Edward  S.,   Standard  Electric  Company  — 

Cincinnati,  Ohio 

Packard,  W.  D.,  New  York  and  Ohio  Company  — 

Warren,    Ohio 

Page,   A.   D.,   General  Electric   Company  ...Newark,    N.   J. 

Pancoast,    S.    L.,    Jr.,    Electric    Light,    Pleat    and 

Power  Company  of  Hammonton Hammonton,  N.  J. 

Park,    F.    C.,    National    Carbon    Company,    Cleve- 
land,  Ohio Boston,   Mass. 

Patterson,  R.  J.,  Waterville  and  Fairfield  Railway 

and  Light  Company Waterville,  Me. 

Pearl,    Allen    S.,    Central    Electric    Company Chicago 

Peck,    E.   H.,   Phoenix   Glass  Company New    York 

Peirce,  J.  A.,  Rosslter,  MacGovern  &  Co... St.  Louis,  Mo. 

Pendleton,     D.     D.,     Westinghouse     Electric     and 

Manufacturing   Com.pany   Pittsburg,    Pa. 

Perkins,  J.  II..  Youngstown  Consolidated  Gas  and 

Elect  ric    Company    Youngstown,    Ohio 

Perrlne,    F.    A.    C,    Stanley   Electric    Manufactur- 
ing  Company    Plttsfield,    Mass. 

Perry,    Frank   L.,    Western    Electrician Chicago 

Perry,     F.     E.,     Bullock     Electric    Manufacturing 

Company    Cincinnati.    Ohio 

Pevear,  S.  B.,  General  Electric  Company 

Cincinnati,    Ohio 

Pevear,   Mrs.   John   B 

Pliestor,  A.  J.,  Cincinnati  Gas  and  Electric  Com- 
pany  Cincinnati,    Ohio 

Phelps,  W.  J.,  Phelps  Company Detroit,   Mich. 

Phillips,    E.    S.,    Peninsular    Electric    Light    Com- 
pany      ._.. Detroit,     Mich. 

Pierce,   Henry  A.,  Pawtucket  Electric   Company.. 

Pawtuckel,    R.    I. 

Plnckard,     W.     R.,     Westinghouse     Electric     and 

Manufacturing    Company    Chicago 

Pomeroy,  J.  G.,  Adams-Bagnall  Electric  Company 

Chicago 

Pomeroy,   Mrs.   W.   D Cincinnati,   Ohio 

I'owell.   C.   S.,   Westinghouse   Electric  and  Manu- 
facturing  Company   Cleveland,    Ohio 

Price,   V.  T.,  Buckeye  Engine  Company 

Cinclnnai  1,    Ohio 

Price.    Charles  R.,   New   Bedford  Gas  and   Edison 

Light    Company    New    Bedford,    Mass. 

Pritchard.    T.    B.,    Sterling    Electric    Manufactur- 
ing   Company    Cleveland,    Ol'iio 

I'robasco,  W.  M.,  Westinghouse  Companies 

Pittsburg,  Pa. 

Prudden,  II.  K.,  Cincinnati  Gas  and  Electric  Com- 
pany    Cincinnati,   Ohio 

Pulvor,    George    W.,    Westinghouse    Electric    and 

Manufacturing   Company    Syracuse.   N.    Y. 

Pvie,     James     E.,     Edison     Eieeti'Ic     Illuminating 

Quill,  W.   F..   G.   M.  Gest Cincinnati.   Ohio 

Raber.    W.    F.,    Citizens'    Electric   Railway,    Lisht 

and    Power  Company ilanslieM,    Ohio 

Rice.   Calvin  W.,   Nernst  Lamp  Company.. Pittsburg,   Pa. 

Rlggs,   A.    S.,    Electrical   Age New   York 


Reno,  C.  S.,  Triumph  Electric  Company. .Cincinnati,  Ohio 

Roberts,   W.   H.,  Bryan-Marsh  Company New   York 

Rockefellow,  E.  W.,  Western  Electric  Company.. 

Now    i'ork 

Rodgers,    H.    S.,    Hamilton    Electric    Light    Com- 
pany,   Hamilton,    Ohio Cincinnati,    Ohio 

Ross,    Clarence    A.,    Sawyer-Man    Electric    Com- 
pany     Chicago 

Rossman.    J.    G.,    Georgia    Railway    and    Electric 

Company    Atlanta,    Ga. 

Rowcll,  Eugene  P.,  Plymouth  Electric  Light  Com- 
pany     Plymouth,    Mass. 

Rugg,    W.    S..    Westinghouse   Electric    and    Manu- 
facturing Company  Chicago 

Rust,  S.  M.,  Plqua  Electric  Company Plqua,  Ohio 

Ryan,  J.,   Fort  Wayne  Electric  Works.  .Cincinnati,  Ohio 

Sanders,    Charles   A.,    Marshall-Sanders    Company 

Boston,    Mass. 

Sarran,  E.  A Cincinnati,   Ohio 

Sargent.  Fred,  Cincinnati  Gas  and  Electric  Com- 

puny    Chicago 

Schaeft'er,   J.   C,  National  Electric  and  Manufac- 
turing Company   New   York 

Schantz,  J.   W.,  Westinghouse  Electi'ic  and  Manu- 
facturing Company    Cincinnati,   Ohio 

Scheetler,   G.  A.,  Diamond  Meter  Company.. Peoria,    111. 

Schepers,  William  H.,  Devere  Electric  Company.. 

Cincinuutl,     Ohio 

Schlochtermeyer,  Carl  T.,  Jantz  and  Lelst  Electric 

Company Cinclnuati,    Oliio 

Schroder,    A.    V.,    Springfield    Electi'ic    Light    and 

Power   Company    Springfield,    III. 

Schulman,    A.   S Cincinnati,    Ohio 

Schutt,  D.  A.,  Peru  Electric  Manufacturing  Com- 
pany     ^. i>eru,    Ind. 

Scott,   II.  I-L,   Lincoln  Gas  and  Electric  Company 

„     Lincoln,    Neb. 

Scribner,   J.,   General  Electric   Company Chicago 

Searing,  George  S.,  Hart  &  Hegeraan  Manufactur- 
ing   Company    Chicago 

Serode,  A.  A.,  Fort  Wayne  Electric  Works 

Fort    Wayne,    Ind. 

Sbainwald,  J.    C,    Standard   Paint  Company Chicago 

Shockley,    B.    J.,    Albert    Lea    Light    and    Power 

Company     Albert    Lea,    Minn. 

Shute,     Henry     D.,     Westinghouse     Electric     and 

Manufacturing  Company    Pittsburg,   Pa. 

Sinclair,  L.  E.,  United  States  Electric  Light  Com- 
pany     Washington,    D.   C. 

Smith,  Fred  C,  Aurora  Gas  and  Electric  Company 

Aurora,    Ind. 

Smith,  Isaac  B.,  Cedar  Rapids  Electric  Light  and 

Power  Company  Cedar  Rapids,  Iowa 

Smith,    Orln,    Jr.,    Pawtucket    Electric   Company.. 

Pawtucket,    B.   I. 

Smith,     F.     Ellwood,     Somervllie    ElecU'ic    Light 

Company    Somervllie,    Mass. 

Smith,   Mrs.   F.   Ellwood Somervllie,    Mass. 

Solomon,  John  I.,  General  Electric  Company.. New  York 

Spaulding.     Russell,     National     Electric    Improve- 
ment Company   New  York 

Spear,  A.  D.,  National  Carbon  Company.. Cleveland.  > 

Spellraire,    E.    C Cincinnati,    Ohio 

Speucer,    E.    J.,    Safety    Insulated    Wire    &■    Cable 

Company    St.    Louis,   Mo. 

Stafford,  F.  J.,  Buckeye  Electric  Company. .I'ittsbuig,  Pa. 

Staley,    John   R.    H.,    Economy    Light   and   Power 

Company    Joiiet,    111. 

Stanley,    W.    J.,    General    Electric    Company 

Cincinnati,    Ohio 

Stebbins,   E.   Vail,   Electric   Storage  Battery  Com- 
pany     Cleveland,    Ohio 

Stewart,    John  A Cincinnati,   Ohio 

Stewart,  Charles  G.,  Benbow  Company. .Cincinnati,  Ohio 

Stewart,    William,    Devere    Electric    Company 

Cincinnati,     Ohio 

Stieringer,   Luther,   Edison  Illuminating  Company, 

Boston,    Mass New    Yorl; 

Strievy,   L.   A„   General   Electric  Company 

Sturgeon,   T.  L.,   Fort  Wayne  Electric  Works.... 

Port  Wayne,  Ind. 

Summers,    J.    A.,    Bullock   Electric   Manufacturing 

Company   Knoxville,  Tenn. 

TaiT,    E.    H.,    Enfield    Electric    Light    and    Power 

Company    Thompson ville,   Conn. 

Tate,    H.    F.,    National    Conduit    and    Cable    Com- 
pany     Chicago 

Taylor,     Frank    H.,     Westinghouse    Electric    aud 

Manufacturing  Company  Pittsburg,  Pa. 

Taylor,    H.    C,    Port    Clinton    Electric    Light   and 

Power    Company    Port   Clinton,   Ohio 

Terry,   F.   S.,  Sunbeam  Incandescent  Lamp  Com- 
pany      Ne  w     York 

Thomas,   Charles  K.,   American   Electrician   Com- 

Piiny     Chicago 

Thomson,    C.    S London,    England 

Thomas,   Albert    Dayton,    Ohio 

Thuelby,   A.,   Pana  Electric  Light  Company Pana,    III. 

Thurber,    G.   P.,    Bullock   Electric  Manufacturing 

Company    Pittsburg,    Pa. 

Thurber,    G.    P.,    Bullock    Electric    Manufacturing 

Company    Pittsburg,    Pa. 

Titzell,    W.    W.,    United    Electric    Company 

Jersey   City,    N.   J. 

Todell,  W.  M.,   Middlesboro  Electric  Light,   Heat 

and    Power    Company    Middlesboro,    Ky. 

Townley,     Calvert,      Westinghouse     Electric     and 

Manufacturing    Company    New    York 

TraCCord,  E.  W.,  Richiiiond  Passenger  and  Power 

Company    Richmond,    Va. 

Traffurd,    Herbert    W Richmond,    Va. 

Tratmauj   E.   E.   R.,    Engineering  News Chicago 

Trawled,  J.   A.,  Little  Rock  Edison  Company 

Little    flock.    Ark. 

Trcmaine,    H.   A.,    Crouse-Tremaiue  Carbon   Com- 
pany   Fostoria,  Oliio 

Tremaine,    B.    G.,    Fostoria    Incandescent    Lamp 

Company    Cleveland,    Ohio 

Tripp,  W.   W.,  Cincinnati,   Newport  &  Covington 

Railway    Company    Covington,    Ky. 

Tripp,  George  B,,   Colorado  Springs  Electric  Com- 
pany    Colorado  Springs,   Colo. 

Tucker,  A.  L.,  Warren  Electric  Company Chicago 

Turner,   Oscar  C-,  Western  Electric   Company Chicago 

Turner,    M.    E.,    Cleveland    Electric    Illuminating 

Company    Cleveland,    Ohio 

I'ndcrwnod.    C.    W.,     Westinghouse    Electric    and 

M;uiur;i((uriug  Company    Buffalo,   N.   Y. 

Upton,    King,   Helios-Upton  Company Boston,,  Mass. 

Aalledt'.   Charles   A.,    Edwardsville  Electric  Light 

and  Power   Company Edwardsville,   111. 

Van  Ness,   L.   G.,  Denver  Gas  and  Electric  Com- 
pany     Denver,    Colo. 

Van    Winkle,     Frank    D.,      Post-Glovcr      Electric 

Company    Cincinnati,    Ohio 

Van  Winkle,  F.  D.,  Post-Glover  Electric  Company 

Cincinnati,    Ohio 

Vaughau,    F.    G.,    General    Electric    Company. . . . 

Schenectady,    N.    Y. 

Vaughan,   J.   A.,   J.   F.   Buchanan  &  Co.,    Philadel- 
phia,   Pa New    York 

Wagoner,  P.  D.,  General  Electric  Company 

Schenectady,    N.   Y. 

Wakeman,  J.  M.,  Electrical  World  and  Engineer, 

New    Y'ork 

Walbank,  W.  M.,  Lachine  Rapids  Hydraulic  and 

La nd   Company    Montreal,    Que. 

Waldon,  A.  E.,  Elmira  Water,  Light  and  Railroad 

Company    St.    Louis,    Mo. 

Walker,   Charles,   Eleclrical  World  and  Engineer. 

Pliiladelphia,     Pa. 

Walker.    Edward    T.,    Electrical    World    and    En- 
gineer    Boston.    Mass. 

Wallace,  R.  S-,  Peoria  Gas  and  Electric  Company 

Peoria,    III. 
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^y!lllis,    Mrs.    L.    R .Winchester,    MaSS. 

Wallis,    L.    R.,    Woburn    Light,    lieat    and    Power 

Company   Woburn.    Mass. 

Walsou,    T.    S.,    Mechanical    Appliance    Compan.v 

Milwaukee,   Wis. 

Watts.   George  E.,   Columbia   Incaudesceut   Lamp 

Company    Elmira,    N.    Y. 

Wels.    Amy,    Johnstown    Light,    Heat    and    Fower 

Company    Johnstown,    Pa. 

Weissleiier,  S.  II Cincinnati,  Ohio 

Weils.   Charles  J.,  Buckeye  Electric  Company — 

Cleveland,  Ohio 

Wertz,    Charles   G.,    Elliot   &  Hatch    Bcok   Type- 
writer Company   Cincinnati,    Ohio 

Whipple,     T.     H.     Bailey,     Sawyer-Mau     Electric 

Company     New    York 

Whiteside,    W.    H..     Westinghouse    Electric    and 

Manufacturing  Company  Pittsburg,   Pa. 

Wiley,  J.  11..   Standard  Underground  Cable  Com- 
pany     Chicago 

Wilkins,   C.  W Bowling  Green,  Ky. 

Wilkinson,    W.  B.,   J.   S.   Copey  Steel  Company.. 

Mount   Veruon,   Ohio 

Williams,  C.  U.,  Madison  Gas  and  Electric  Com- 
pany    Sladison,   AVis. 

Willard,  A.   L.,  Electric  Appliance  Company Chicago 

.Company    West    Chester,    Pa. 

Williamff,    Guy   V.,   Bryan-Marsh    Company 

Miuueapolis,   Minn. 

Williams,  Arthur,  New  York  Edison  Company  — 

New  York 

Williams,  P.  J.,  Standard  Electric  Company 

Cincinnati,  Ohio 

Wilison,  E.   L.,   Triple  State   Company Ashland,   Ky. 

Willeox,    F.    W..    Etiison    Ljtmp    Works,    General 

Electric   Company    Harrison,    N.   J. 

Wilson.    J.    H.,    Moldle    Light   and   Railroad.  Com- 
pany    Mobile,    Ala. 

Winkler,   Garfield,   De^ere   Electric  Company 

Cincinnali,  Ohio 

Wolfr,   James,    New-  York   Insulating   Wire    Com- 

pauv    Chicago 

Wolff,  Frank  A.,  Jr.,  National  Bm-ean  of  Stand- 
ards    Washington,   D.    G. 

Wood,   E.    E.,   American   Electrician Nc\v    York 

Woollev,  R.  R.,  Cincinnati  Gas  and  Electric  Com- 
pany   Cincinnati,  Ohio 

Worthington,   A.   M.,   Citizens'    Lighting  Company 

Louisville,    Ky. 

Wright,    George    V.,    Cincinnati   Post Cincinnati,    Ohio 

W*\n:ts,  A.  J.,  Nernst  Lamp  Company Pittsburg.    Pa. 

Wyant,  Robert  E.,   Derby   Gas  company Derby,   Conn. 


Convention  Notes  and  Personal  Gossip. 

G.  G.  Luthey  of  tlie  Royal  Electric  Company 
came  on  from  Peoria. 

Holophane  glass  and  M.  J.  Davies  were  synony- 
mous at  the  convention. 

One  of  the  late  arrivals  was  Frederick  Sargent, 
the  well-known  Chicago  engineer. 

The  large  number  of  delegates  from  New  York 
and  New  England  was  noticeable. 

The  Munder  Electric  Company  of  Springfield, 
Mass.,  was  represented  by  C.  F.  Mund. 

The  Phcenix  Glass  Company  appeared  in  the  per- 
son of  E.  H.  Peck,  assistant  vice-president. 

Charles  D.  Meyers  of  the  Helios-Upton  Com- 
pany's Philadelphia  office,  was  on  hand  too. 

John  W.  McDowell  of  the  Manhattan  Electric 
Supply  Company    was  visible  to  his  friends. 

A.  S.  Pearl  w'as  on  hand,  also,  in  the  interests 
of  the  Central  Electric  Company  of  Chicago. 

J.  Henry  Hallberg  of  the  General  Incandescent 
Arc  Light  Company    was  among  those  present. 

The  Mechanical  Appliance  Company  of  Milwau- 
kee, W'is.,  sent  T.  S.  Watson,  of  the  company. 

W.  J.  Keenan,  with  the  Pettingill-Andrews  Com- 
pany, distributed  the  "National  Electrical  Code." 

The  Illinois  Electric  Company  of  Chicago  had  its 
interests  ably  looked  after  by  Chris.  J.  Litscher. 

Hart  switches,  Peru  porcelain  and  George  S.  Sear- 
ing walked,   one   might  almost   say,    arm   in   arm. 

The  interests  of  the  Wagner  Electric  Company  of 
St.  Louis,  Mo.,  were  w'ell  handled  by  C.  C.  Badeau. 

Manager  of  Supply  Department  A.  L.  Tucker  of 
the  AVestern  Electric  Company,  appeared  on  Wednes- 
day. 

E.  Kuhlman  of  Elkhart,  Ind.,  the  well-known 
transformer  man,  represented  the  Kuhlman  Electric 
Company. 

The  G.  I.  Arc  Light  Company  of  New  York  was 
represented  by  F.  C.  Colwell  of  the  company's  Cin- 
cinnati  office. 

Mr.  Probasco  saw  that  every  Westinghouse  man 
was  "labeled"  with  a  neat  ribbon,  stamping  him 
"Westinghouse." 

J.  G.  Pomeroy,  "in  charge  of  western  sales"  of  the 
Adams-Bagnall  Electric  Company,  brought  with  him 
his  merry  laugh. 

Electrical  Engineer  D.  J.  Hauss  of  the  Pike 
Building,  Cincinnati,  was  one  of  those  who  helped 
entertain   the   visitors. 

Messrs.  Kirkland  and  Grier,  the  popular  repre- 
sentatives of  the  American  Circular  Loom  Company, 
were  almost  ubiquitous. 

The  Cleveland  branch  of  the  Western  Electric 
Company  was  w-ell  personified  in  its  popular  man- 
ager,  Charles   W.    Cobb. 

George  B.  Foster  came  on  from  Chicago  to  assist 
m  entertaining  the  friends  of  the  Bullock  Electric 
ilanufacturing   Company. 

The  Boston  and  Chicago  ends  of  the  Helios-Up- 
ton Company  appeared  in  the  persons  of  King  Upton 
of  Boston  and  Robert  C.  Gregg  of  Chicago.  The 
Helios-Upton    Company    has    been    doing    quite    an 
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extensive  Chicago  business,  a  large  percentage  of 
which  is  due  to  Mr.  Gregg's  personal  efforts. 

The  Chase-Shawmut  Company's  interests  were 
taken  care  of  by  its  popular  New  England  repre- 
sentative,  Harry  P.    Moore. 

\y.  B.  Hughes,  treasurer  of  the  Central  Manufac- 
turing Company  of  Chattanooga,  Tenn.,  mingled  with 
the  boys   at   the  convention. 

Clarence  A.  Ross,  manager  of  the  Chicago  office 
of  the  Sawyer-Man  Electric  Company,  did  his  duty 
in  his  usual  graceful  manner. 

■  E.  R.  Morrow  of  the  Pittsburg  Electric  Lamp 
Company  of  B'raddock,  Pa.,  was  one  of  the  busiest 
lamp  men  at  the  convention. 

Leonard  Andrews,  borough  electrical  engineer  of 
Hastings,  England,  was  an  interested  foreign  visitor. 
He  took  part  in  the  discussion. 

Sales  Manager  N.  C.  Cotabish  appeared  for  the 
National  Carbon  Company  of  Cleveland,  at  the  head 
of  his  usual  array  of  salesmen. 

Francis  E.  Donohoe  and  E.  H.  Hammond  of  the 
.\merican  Electrical  Works  were  present  and  were 
h.eartily  greeted   by  many   friends. 

Mr.  Jacobs  of  the  Triumph  Company  made  a  hit 
in  presenting  as  a  souvenir  a  tape  measure — a  most 
ingenious   little   advertising  device. 

On  Wednesday  morning  Secretary  William  M. 
Smith  of  the  Chicago  Insulated  Wire  Company  came 
in  wfth  quite   a  party  from  Chicago. 

President  W.  W.  Low  and  A.  L.  Millard  of  the 
Electric  Appliance  Coinpany  of  Chicago  did  the 
honors,  and,  as  usual,  did  them  well. 

W.  H.  Schott  of  the  Chicago  office  of  the  Con- 
sumers" Carbon  Company,  Lancaster,  Ohio,  joined 
the  Consumers'  contingent  on  Wednesday. 

Major  Robert  Edwards,  Jr.,  of  Edwards  &  Co., 
reminded  the  trade  that  his  institution  was  at  the 
present  time  enlarging  its  factory  facilities. 

The  Stanley  Instrument  Company  was  represented 
by  F.  J.  Alderson  of  New  York.  Mr.  Alderson 
made  his  headquarters  at  the  Grand  Hotel. 

W.  S.  Eckert,  in  company  with  H.  F.  Tate  of 
Chicago,  represented  the  interests  of  the  National 
Conduit  and  Cable  Company  of  New  York. 

Advertising  Manager  E.  H.  Mullin  of  the  Generai 
Electric  Company  was  indefatigable  in  his  efforts 
in  pushing  the  interests  of  his  large  institution. 

J.  C.  Shainwald,  in  company  with  H.  W.  Benedict, 
did  the  honors  respectively  for  the  Chicago  and  New 
York  offices   of  the   Standard  Paint   Company. 

Colonel  E.  J.  Spencer,  urbane,  courteous  and  oblig- 
ing as  ever,  represented  the  St.  Louis  office  of  the 
Safety  Insulated  Wire  and  Cable  Company  in  great 
style. 

The  Standard  Electric  Company  of  Cincinnati  was 
represented  by  F.  D.  Lawrence.  Mr.  Lawrence  did 
everything  in  his  power  to  entertain  Cincinnati's 
guests. 

N.  L.  Norris  of  Youngstown,  Ohio,  represented 
the  Banner  Electric  Company.  Mr.  Norris  was  ac- 
companied by  F.  C.  Kirchner,  J.  E.  Hart  and  R.  T. 
Hamilton. 

The  Chicago  Edison  Company  sent  a  strong  dele- 
gation in  the  persons  of  Samuel  Insull,  L.  A.  Fer- 
guson, John  F.  Gilchrist,  W.  L.  Abbott  and  P. 
Junkersfeld. 

Of  course,  "Kirk,"  otherwise  "Western  Manager 
Kirkpatrick"  of  the  McRoy  Conduit  Company,  was 
early  in  evidence  and  stayed  late.  But  President 
McRoy   was  missed. 

Assistant  Secretary  and  Treasurer  J.  B.  Esta- 
brook  of  the  Colonial  Electric  Company  ran  in 
from  Ravenna  to  tell  the  people  what  he  knew 
about  incandescent  lamps. 

A.  J.  DeCamp  of  the  Brush  company  of  Philadel- 
phia, one  of  the  faithful  and  old-time  (as  old  times 
go  in  electric  lighting)  attendants,  did  not  miss  the 
great  Cincinnati  convention. 

A  pleasant  social  diversion  was  a  reception  by  the 
Itannicnic  Club — an  organization  with  such  a  mys- 
terious name  that  all  its  transactions  excite  the 
speculation   of,  the   curious. 

John  F.  Gilchrist  of  Chicago  said  a  word  or  two 
"on  the  side"  for  the  Federal  sign.  This  new  water- 
proof electric  sign  has  met  with  great  favor,  and  is 
even  being  introduced  abroad. 

Of  course  "Bob"  Corey  was  on  hand,  this  time 
signing  himself  as  looking  after  the  interests  of  the 
Hart  &  Hegeman  Manufacturing  Company  and  the 
.■\merican  Circular  Loom  Company. 

J.  H.  Thompson,  Jr.,  president  of  Thompson,  Son 
&  Co.,  New  "York,  dropped  in  at  the  last  moment 
upon  the  convention,  where  he  met  a  large  host  of 
his  western  as  well  as  eastern  friends. 

The  Dearborn  Drug  and  Chemical  Works'  inter- 
ests were  well  handled  by  Robert  W.  Francis  of 
Chicago.  111.  President  "Doc"  Edgar  would  like- 
wise  have  been  most  heartily   welcomed. 

The  John  A.  Roebling's  Sons  Company  was  hand- 
somely represented.  Western  Manager  Bailey,  in 
charge  of  the   Chicago  branch  of  the  company,   in 
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company  with  D.  Foster  Ivins  of  Trenton,  N.  J., 
and  F.  W.  Harrington  of  New  York,  was  "on  hand 
at  all  hours.  The  Roebling  Company  made  no 
special  attempt  at  an  exhibit. 

Mr.  Moloney  of  the  Moloney  Electric  Company 
the  well-known  authority  on  transformers,  and  like- 
wise the  designer  of  the  efficient  Moloney  trans- 
former,  did  the  honors   for  his  company. 

Burton  Parks  Foster  of  the  United  States  Carbon 
Company  is  the  latest  arrival  in  the  carbon  business. 
Mr.  Foster  appeared  in  Cincinnati  and  exhibited  a 
number  of  samples  of  the  company's  product. 

As  might  have  been  expected.  Lieutenant  Gaboon 
made  a  most  efficient  secretary.  Miss  Billings  the 
assistant  secretary,  laid  everybody  under  obligation 
as    usual.     Miss   Douglas   assisted    Miss    Billings. 

The  exterior  illumination  of  the  Grand  Hotel  was 
effective  and  striking.  It  was  done  in  incandescent 
pin  amps  on  long  cables.  There  was  also  a  replica 
ot  the  electnc-hght  badge  of  the  convention  hall. 

W'estern  Sales  Agent  James  Wolff  of  the  New 
lork  Insulated  Wire  Company  put  in  an  early  ap- 
pearance. Mr.  Wolff  came  down  with  a  number  of 
Chicagoans,  and,  of  course,  was  warmly  welcomed. 

President  W.  O.  Garrison  of  the  Columbia  In- 
candescent Lamp  Company,  St.  Louis,  Mo  re- 
minded all  and  sundry  that  there  was  a  good  reason 
for  the  company  s  new  extension  of  works  at  St 
Louis. 

Daniel  __C.  Hemingray,  the  "glass  king  of  Coving- 
ton, Ky.,  and  incidentally  secretary  of  the  Hemin- 
gray Glass  Company,  was  one  of  the  many  hospitable 
Cincinnatians  that  did  the  honors  for  the  Oueen 
City.  " 

Manager  George  B.  Davis   of  the  Standard  Chem- 
ical   Company     presented    to    the    attention    of    the 
delegates  "Soaposo."     In  Mr.  Davis'  own  language 
this  is    'the  only  substitute  for  soap"  and  it  cleans 
anything   on    earth." 

G..M.  Gest,  the  conduit  contractor  of  Cincinnati 
had  one  of  the  "smoothest"  advertisements  at  the 
convention.  His  stack  of  conduit  opposite  the  en- 
trance to  the  Grand  Hotel  excited  many  a  laugh 
and  favorable  comment. 

Manager  George  C.  Keech  of  the  western  office 
of  the  Bryan-Marsh  Company  and  E.  H.  Haugh- 
ton  of  the  same  institution  assisted  President  Con- 
verse D.  Marsh  in  looking  after  the  extensive  inter- 
ests of  the  Bryan-Marsh  Company. 

The  efficient  official  stenographer,  T.  E.  Grossman 
of  New  \ork,  was  hard  pushed  to  keep  pace  with 
the  great  volume  of  work  thrown  upon  him  at  this 
monumental  convention,  but  he  managed  to  keep 
smiling  and  pleasant  through  it  all. 

On  the  register  was  a  column  to  show  the  con- 
cern represented  by  each  person  in  attendance  The 
irrepressible  George  Cutter  of  Chicago  created 
amusement  by  gravely  putting  down  opposite  his 
name     representing  my  wife  and  me." 

"Senator  Phelps  of  Nebraska,"  and  incidentally 
of  Detroit,  Mich.,  came  down  Monday  afternoon  in 
the  interest  of  Hylo  lamps.  In  the  interim  between 
his  arduous  political  duties,  Mr.  Phelps  finds  time 
to  push   his    successful    "turn-down"   lamp. 

George  A,  McKinlock,  president  of  the  Central 
Electric  Company,  Chicago;  George  E.  Manson,  of 
me  Okonite  Company,  New  York,  and  P.  D.  Law- 
rence of  the  Standard  Electric  Company,  Cincin- 
nati, combined  to  do  the  honors  for  Okonite. 

Alexander  Lewis,  for  so  many  years  in  the  elec- 
trical business  in  Chicago,  but  now  with  the  Ault- 
man  &  Taylor  Machine  Company,  in  charge  of  its 
Cincinnati  office,  was  enabled  to  renew  the  acquaint- 
ance of  his  large  number  of  western  friends. 

Advertising  Expert  Ray  D.  Lillibridge  of  New 
York  was  in  constant  attendance  at  the  Grand  Hotel 
looking  after  his  clientele.  Mr.  Lillibridge  is  one 
of  the  foremost  advertising  experts  in  New  York, 
and  his  work  is  of  a  high  order  of  excellence. 

President  Gillmer  of  the  "Warren  Electric  and 
Specialty  Company  of  Warren,  Ohio,  on  Wednes- 
day morning  joined  Sales  Manager  E.  E.  Nash  at 
Cincinnati.  Messrs.  Gillmer  and  Nash  appeared  in 
the    interests    of   the    "Peerless"    electrical    goods. 

The  Diamond  Meter  Company,  in  the  person  of 
tlectiical  Engineer  and  Designer  G.  A.  Scheeffer, 
made  a  most  interesting  exhibit  of  Mr.  Scheeffer's 
new  meter.  These  meters  were  illustrated  and  de- 
scribed in  the  last  issue  of  the  Western  Electrician. 

The  Cincinnati  central-station  people  and  other 
electrical  men  were  most  courteous  and  hospitable. 
General  Hickenlooper  and  Mr.  H.  C.  Hutchison  of 
the  Cincinnati  Gas  and  Electric  Company  contributed 
very  materially  indeed  to  the  success  of  the  gathering. 

On  Wednesday  Frank  McGovern  of  the  firm  of 
Rossiter,  McGovern  &  Co.  joined  his  western  rep- 
resentative, James  A.  Peirce,  and  mingled  with  the 
many  customers  of  Rossiter,  McGovern  &  Co.  that 
ran  in  from  various  points  to  Cincinnati  as  a  center. 

James  Jones,  Jr.,  of  J.  Jones  &  Son,  New  York, 
seized  the  present  opportunity  to  make  an  entrance 
into  the  West.  Mr.  Jones  was  warmly  welcomed 
by  the  western  people.  The  Jones  automatic  time- 
switching  devices  made  many  friends.  Of  late  the 
J.  Jones  &  Son  company  has  been  branching  more 
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and  more  into  the  manufacture  of  electrical  special- 
ties. 

It  was  rumored  at  the  convention  that  John  W. 
Brooks,  who  has  the  agency  for  the  United  States 
for  the  Zephyr  fan  motor  as  manufactured  by  the 
Menominee  Electric  Manufacturing  Company,  is 
making  a  great  success  of  this  branch  of  his  busi- 
ness. 

H.  A.  Tremainc.  secretary  and  treasurer  of  the 
Crousc-Trcmaine  Carbon  Company,  and  well-known 
as  one  of  the  most  expert  carbon  manufacturers  in 
the  United  States,  took  this  opportunity  to  meet  a 
large  number  of  the  users  of  the  Crouse-Tremaine 
carbons. 

L.  Gutmann  of  the  Gutmann  Recording  Watt- 
meter Company.  Springfield,  III.,  exhibited  the  Gut- 
mann meter.  Mr.  Gutmann  is  just  now  recovering 
from  a  severe  illness,  and  he  was  congratulated  by 
his  host  of  friends  at  the  convention  on  his  return 
to  health. 

The  Excess  Indicator  Company  of  Boston  dis- 
tributed circulars  of  its  X-S  capacity  indicator,  a 
device  for  limiting  the  customer's  capacity  or  de- 
mand on  the  central  station,  and  for  indicating  to 
the  customer  when  the  capacity  he  contracts  for  is 
being  exceeded. 

Vice-president  Martin  J.  Insull  of  Lhe  G.  I.  Com- 
pany of  New  York  reached  Cincinnati  on  Wednesday 
morning.  Mr.  Insull  has  been  under  the  weather,  so 
to  speak,  for  se\'eral  months,  but  has  recovered  his 
health  and  is  practically  a  better  man  physically 
than  he  was  before. 

There  were  many  representatives  from  Canada,  in- 
cluding ex-President  Nicholls  of  Toronto.  W.  McLea 
Walbank  of  Montreal,  R.  S.  Kelsch  of  Montreal, 
A.  A.  Dion  of  Ottawa,  Ont.,  John  Murphy  of  Ot- 
tawa, Ont..  C.  B.  Hunt  of  London,  Ont.,  and  P.  G. 
Gossier  of    Montreal. 

During  the  Tuesday  morning  session  there  was  a 
violent  electric  storm  that  did  much  damage  in 
Cincinnati  and  vicinity.  It  helped  the  load  on  the 
stations  of  the  Cincinnati  Gas  and  Electric  Company, 
but  did  not  a  little  injury  in  flooding  manholes  and 
damaging  overhead  work. 

Major  Robert  Edwards,  Jr.,  who  has  been  for  so 
many  years  identified  with  Edwards  &  Co.  of  New 
York,  but  who  is  now  with  the  Western  Electric 
Company's  New  York  office,  came  out  with  the  New 
■York  delegation.  Mr.  Edwards  was  warmly  greeted 
by  his   host   of  western   friends. 

Robeit  L.  McOuat,  the  well-known  supply  man 
of  Indianapolis,  Ind.,  ran  into  the  convention  ac- 
companied by  his  assistant,  Mr.  Carman.  "Bob"  was 
warmly  welcomed  by  his  host  of  western  friends. 
No  man  in  the  electrical  business  in  the  West  is 
more  genuinely  popular  than  McOuat. 

The  Fostoria  Incandescent  Lamp  Company  found 
its  interests  well  looked  after  by  Treasurer  B.  G. 
Tremaine  and  J.  Robert  Crouse.  Messrs.  Tremaine 
and  Crouse  have  of  late  been  of  the  "busiest."  re- 
organizing the  company's  staff  since  its  installment 
in  the  company's  new  headquarters  at  Cleveland. 

The  Standard  Underground  Cable  Company  was 
well  represented  in  the  persons  of  Manager  J.  R. 
Wiley  of  the  Chicago  branch  of  the  company,  C.  J. 
Marsh  of  New  York,  T.  E.  Hughes  of  Philadelphia 
and  P.  H.  W.  Smith,  Pittsburg.  Mr.  Wiley  was 
kept  busy  shaking  the  hands  of  his  friends. 

John  Brooks,  the  popular  Chicago  representative 
of  Pass  &  Seymour  and  the  Crouse-Hinds  Elec- 
tric Company,  arrived  in  Cincinnati  Tuesday  evening. 
Mr.  Brooks  has  made  a  great  success  of  his  business 
in  Chicago,  and  the  company's  present  overworked 
condition  at  the  factory  is  largely  due  to  his  careful 
attention   to  its   western  branch. 

C.  E.  Corrigan,  the  popular  vice-president  of  the 
Osburn  Flexible  Conduit  Company,  came  on  to  do 
the  honors  for  flexible  "duct."  As  is  now  pretty 
generally  known,  Mr.  Corrigan  has  built  up  for  this 
company  a  handsome  business,  and  his  flexible  con- 
duit has  brought  to  the  factory  a  large  trade 
throughout  the  United   States  and  Canada. 

Vice-president  F.  S.  Terry  of  the  Sunbeam  In- 
candescent Lamp  Company  of  New  York  was  promi- 
nent among  the  lamp  men  of  the  convention.  Mr. 
Terry,  as  is  now  very  well  known,  is  most  active  in 
the  lamp  business  at  the  present  time.  It  is  safe 
to  say  no  other  man's  work  has  contributed  more 
to  steady  the  lamp  market  of  the  United  States  than 
that  of  F.  S.  Terry. 

F.  N.  Boyer  and  Jesse  Scribner,  two  of  the  lieu- 
tenants to  Western  Manager  B.  E.  Sunny,  of  the 
General  Electric  Company,  did  the  honors  for  Mr. 
Sunny,  and  did  them  well.  The  western  oflice  of 
the  General  Electric  Company  at  the  present  time  is 
running  under  the  highest  kind  of  pressure,  for 
business  is  of  the  best,  and  Mr.  Sunny  could  not 
spare  the  time  to  "do"  the  convention. 

Sales  Manager  M.  K.  Eyre  of  the  Buckeye  Elec- 
tric Company  of  Cleveland  was  one  of  the  first  to 
arrive  at  the  convention  and  one  of  the  last  to  go. 
Mr.  Eyre  has  only  recently  taken  hold  of  the  man- 
agement at  the  Cleveland  office,  but  his  long  service 
with  one  of  the  most  prominent  lamp  companies  in 
the  country  eminently  fits  him  for  the  arduous  and 
intricate  duties  of  his  new  position.  It  is  said  of 
Mr.  Eyre  that  he  is  one  of  the  best  posted  lamp  men 
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in  the  United  States.  The  Buckeye  Company  like- 
wise came  to  the  front  with  Mr.  Cooke  of  the 
Chicago  oflice,  Mr.  Stafl'ord  of  Pittsburg,  Charles 
J.  Wells,  Edward  L.  Nash  and  F.  W.  Bliss. 

W.  T.  Hunt  looked  after  the  interests  of  William 
Roche  of  New  York,  battery  inventor  and  manu- 
facturer. Mr.  Ro.-he  is  likewise  pushing  at  the 
present  time  the  New  Standard  Flashlight.  This  is 
a  little  battery  lamp  outfit  that  is  particularly  ap- 
plicable for  service  around  gas  and  gasoline  engines, 
launches  and  automobiles,  where  escaping  gas  would 
be   liable   to   create  an   explosion. 

The  American  Electrical  Manufacturing  Com- 
pany of  Philadelphia,  Pa.,  was  represented  by  Pro- 
fessor I.  Allen  Heany,  the  inventor  of  the  Ileany 
enclosed-arc  lamp,  who  ha$i  charge  of  an  instructive 
exhibit.  Mr.  Heany  pointed  out  the  various  advan- 
tages of  the  Heany  lamp.  One  of  the  lamps  was 
placed  in  the  main  corridor.  It  lighted  the  surround- 
ings with  a  beautiful  white  light. 

Sales  Engineer  William  W.  Donaldson  and  A.  S. 
Hubbard  of  the  Gould  Storage  Battery  Company 
of  New  York  were  of  the  first  to  arrive  at  Cincinnati. 
This  company  has  worked  along  conservative  lines 
in  the  storage-battery  business  for  a  number  of  years, 
and  its  present  successful  business  is  due  to  fair 
treatment  and  a  good  battery.  Mr.  Donaldson  is  one 
of  the  oldest  storage-battery  experts  in  the  United 
States. 

John  A.  Stewart,  known  and  thoroughly  well  liked 
throughout  the  Middle  States  through  his  intimate 
connection  for  the  last  several  years  with  the  second- 
hand electrical  business,  was  daily  in  attendance. 
Mr.  Stewart  has  recently  branched  out  for  himself 
under  the  name  of  the  John  A.  Stewart  Electrical 
Engineering  Company,  at  430  Sycamore  Street,  Cin- 
cinnati, and  is  now  dealing  in  both  steam  and  elec- 
trical machinery. 

The  General  Electric  Company  was  represented 
by  J.  R.  Lovejoy,  manager  lighting  department;  A. 
D.  Page,  manager  incandescent-lamp  sales;  J.  B. 
Pevear,  manager  Cincinnati  office ;  C.  B.  Davis,  man- 
ager Boston  office;  Irving  Hale,  manager  Denver 
oflice.  and  A.  L.  Rohrer,  E.  E.  Gilbert,  P.  D.  Wag- 
oner, H.  W.  Hilman  and  F.  Vaughen  of  Schenectady ; 
R.  Fleming  and  F.  B.  Cox  of  Lynn ;  F.  N.  Boyer, 
J.  Scribner  and  W.  J.  Ferris  of  Chicago,  and  others. 

The  Consumers  Carbon  Company  of  Lancaster, 
Ohio,  appeared  in  the  persons  of  General  Manager 
Edmund  Dickey  and  Superintendent  M.  M.  Hayden. 
Mr.  Hayden  brought  with  him  samples  of  this  com- 
pany's most  excellent  product.  A  recent  visit  to  the 
works  of  this  company  by  a  representative  of  the 
Western  Electrician  revealed  the  fact  that  it  pays 
to  make  good  goods,  for  the  Lancaster  factory  is 
loaded  down  with  work. 

An  ingenious  oscillating  fan  in  the  center  of  the 
rotunda  at  the  Grand  Hotel  in  Cincinnati  excited 
great  interest.  This  little  fan,  called  the  "coinfort 
oscillating  electric  fan,"  turned  to  and  fro  on  its 
base,  in  a  half  circle,  and  automatically,  too,  in  a 
manner  that  prevented  that  irritating  and  steady 
column  of  air  that  so  often  impinges  upon  the  back 
of  one's  neck.  This  fan  literally  distributes  the 
breeze  all  over  the  room,  and  does  its  own  steering 
on  a   rudder  principle. 

The  American  District  Steam  Company  was  well 
represented  in  the  person  of  Henry  C.  Eddy.  Mr. 
Eddy  is  known  as  that  "warm"  advocate  of  the 
Holly  system.  The  American  District  Steam  Com- 
pany has  made  such  rapid  strides  in  the  introduc- 
tion of  its  system  of  direct  and  exhaust-steam  heat- 
ing that  this  well-advertised  system  is  rapidly  be- 
coming standard  with  managers  of  electric-light 
plants,  especially  when  a  plant  is  run  on  the  highest 
economic  and  money-making  basis. 

Brewster  universal  sign  receptacles  and  attach- 
ments and  the  Deshler-McAllister  portable  photo- 
meters were  the  burden  of  the  "song"  of  Manager 
E.  J.  McAllister  of  the  Electric  Motor  and  Equip- 
ment Company  of  Newark,  N.  J.  The  Brewster 
universal  sign  receptacle  has  been  greatly  ap- 
preciated by  users  of  illuminated  signs  and  decora- 
tions for  the  interior  and  front  of  buildings.  These 
receptacles  and  attachments  may  be  quickly  made 
up  and  changed  at  will  at  very  small  expense. 

B.  S.  Barnard,  sales  manager  of  the  American 
Vitrified  Conduit  Company  of  New  York,  was  in 
attendance.  Mr.  Barnard  entered  the  employment 
of  this  corporation  as  salesman  in  1899.  He  has, 
by  degrees,  placed  his  company  foremost  in  the 
ranks  of  conduit  business,  and  its  sales  throughout 
this  country  and  Europe  have  kept  its  factories  in  full 
operation.  The  reputation  of  this  company  is  thor- 
oughly established  for  making  a  great  variety  of 
.<^alt-glazed  conduits  and  also  for  having  almost  un- 
limited capacity. 

Just  at  the  entrance  to  the  Assembly  Hall  was 
the  S.  K.  C.  system  (Stanley  Electric  Manufacturing 
Company)  exhibit,  consisting  in  main  of  maps  and 
photographs  of  the  great  transmission  lines  of 
California,  and  displaying  the  coils  and  core  of  a 
30-light  S.  K.  C.  oil  transformer.  The  method  of 
separately  winding  and  insulating  the  sections  of 
the  coil  in  this  type  of  transformer  was  nicely  dem- 
onstrated by  showing  the  sections  of  one-half  a  coil 
before  assembling.  The  Falk  nhotograph  of  Lord 
Kelvin,  autographed  "Kelvin,  New  'York.  May  6th, 
1902."  provided  a  very  Interesting  addition  to  the 
S.  K.  C.  corner.     The  photograph  itself  shows  Lord 
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Kelvin  perusing  a  magazine  article  on  "Long- 
distance Transmission  in  California,"  the  illustrations 
and  part  of  a  page  of  text  being  readily  recognized. 
The  Stanley  Company  was  represented  by  Mr.  Ber- 
genthal  of  the  Chicago  oflice,  and  Mr.  Bibber  of 
the  New  York  office.  Dr.  Perrine,  as  noted  else- 
where, presented  a  paper  on  "Protection  to  Long- 
distance  Transmission   Lines." 

Manager  of  Sales  Charles  Bl  Izard  of  the  Electric 
Storage  Battery  Company  of  Philadelphia  came  on 
with  the  New  York  delegation,  arriving  In  Cincin- 
nati on  Tuesday  evening.  The  Electrical  Storage 
Battery  Company  at  the  present  time  is  overrun 
will  work  on  some  of  the  largest  storage-battery 
installations  that  have  ever  appeared  on  the  books 
of  the  company.  As  Mr.  Blizard  has  been  with  this 
institution  practically  since  its  inception,  no  little 
credit  belongs  to  him  personally  for  the  present  suc- 
cess of  its  sales  department. 

Alexander  Henderson  did  the  honors,  and  did 
them  nobly,  not  only  for  the  conduit  department  of 
the  Sprague  Electric  Company  of  New  York,  but 
likewise  took  the  place  of  Master  of  Transportation 
Baker  in  piloting  a  party  of  42  people  from  iNew 
York  to  Cincinnati  over  the  B.  &  O.  railroad.  Mr. 
Henderson  made  no  attempt  at  a  large  exhibit 
further  than  presenting  a  room  full  of  the  various 
samples  of  the  company's  armored  conduit.  He 
also  illustrated  the  use  of  various  special  tools  in 
the  manipulation    of  this   flexible    armored   conduit. 

Among  the  missing  was  President  Richard  Varley 
of  the  Varley  Duplex  Magnet  Company.  Mr.  Var- 
ley Is  now  doing  such  an  extensive  business  In  wind- 
ing by  machinery  the  various  types  of  solenoids 
and  magnets  required  in  the  various  branches  of 
the  electrical  business,  that,  seemingly,  it  would  have 
paid  him  to  have  been  on  hand  at  Cincinnati.  It 
was  rumored,  however,  that  a  new  yacht  has  been 
anchored  off  Phllllpsdale :  in  fact,  definite  word  has 
been  received  that  the  yacht  Diana  has  recently  come 
Into  Mr.  Varley's  possession  as  a  gift  from  one  of 
his    intimate   business   friends. 

The  Fort  Wayne  Electric  Works  were  represented 
by  F.  S.  Hunting,  general  sales  manager ;  A.  A. 
Serva,  assistant  sales  manager;  T.  L.  Sturgeon,  In- 
diana representative ;  T.  J.  Ryan,  Cincinnati  oflice ; 
George  B.  Edgar,  Cincinnati  oflice;  J.  E.  Hall,  Pitts- 
burg office;  W.  S.  Goll,  Chicago  oflice,  and  W.  C. 
Knight,  Chicago  office.  The  articles  exhibited  Were 
arc  lamps  of  all  descriptions,  type-K  meters,  motor- 
starting  panels  and  instruments.  The  ingenious  re- 
volving fan  motor  was  a  prominent  feature  of  the 
exhibit.  Many  of  these  fans  were  distributed 
througho'tt  the  hotel  and   attracted  much  attention. 

Treasurer  and  Assistant  Manager  W.  A.  Layman 
and  E,  H.  Abadie  of  the  Wagner  Electric  Manufac- 
turing Company,  St.  Louis,  arrived  In  Cincinnati 
Thursday  morning.  Mr.  Layman  reports  the  works 
running  in  full  blast  and  a  very  sitccessful  business, 
especially  in  single-phase  motors.  Rumor  has  it,  how- 
ever, that  Mr.  Abadie  may  shortly  start  in  the  elec- 
trical business  as  an  Independent  manufacturer's 
agent.  It  is  stated  that,  as  an  alternative  to  this,  he 
might  accept  one  of  several  positions  that  have 
been  olifered  him  again  to  ally  himself  with  one  of 
the  prominent  electric  manufacturing  concerns  of 
the  United  States. 

There  was  hardly  a  delegate  at  the  Cincinnati 
convention  that  was  not  in  some  way  or  another 
indebted  to  the  representatives  of  the  Triumph  Elec- 
tric Company  for  some  evidence  of  Cincinnati's  hos- 
pitality. The  Triumph  Company  felt  that  its  best 
exhibit  was  at  its  large  factory  in  Cincinnati.  As  a 
consequence  nothing  was  shown  at  the  Grand  Hotel, 
but  the  representatives  of  the  company  were  busy 
entertaining  a  line  of  visitors,  at  practically  all  hours, 
that  took  the  opportunity  to  see  what  the  Triumph 
Company  was  like.  Constantly  in  attendance  were 
General  Manager  J.  C.  Hobar.t,  Manager  Sales  W.  H. 
Jacob,  Chief  Engineer  C.  S.  Reno  and  D.  D.  Gill. 
These  gentlemen  were  all  of  the  Cincinnati  office. 

One  of  the  novelties  in  electrical  advertising  that 
created  much  favorable  comment  at  the  convention 
was  the  production  of  F.  G.  BoUes,  advertising 
manager  of  the  B'ullock  Electric  Manufacturing 
Company.  Mr.  Bolles  printed  and  presented,  with 
the  compliments  of  the  Bullock  company,  a 
daily  issue  of  the  program  and  register  of  dele- 
gates. This  little  volume  contained  a  map  of  Cin- 
cinnati, and,  what  was  most  valuable,  a.  correct  list 
of  those  in  attendance  at  the  convention.  In  con- 
nection with  this  little  booklet  Mr.  Bolles  originated 
the  scheme  of  a  numbered  button,  to  be  placed  on 
the  lapel  of  the  coat  of  everyone  at  his  registration 
In  the  convention  book.  A  reference  to  the  number 
on  the  coat  and  a  glance  at  the  book  were  sufficient 
to  identify  everyone.  This  scheme  was  a  blesslng-to 
every  man  that  attended  the  convention,  and  Mr. 
Bolles  deserves  the  greatest  credit  for  this  very 
practical   and    efficient  Idea. 

The  Wcstinghouse  Electric  and  Manufacturing 
Company  showed  some  interesting  apparatus.  In 
the  line  of  intruments  there  were  new  integrating 
wattmeters  of  two  types — with  glass  case,  single- 
phase,  7,200  alternations,  10  amperes,  too  volts,  and 
with  Iron  case,  single-phase,  1,600  alternations,  five 
amperes,  100  volts.  There  was  a  type-G  iso-volt 
7,200-alternatIon  voltmeter  and  an  8oo-ampere  alter- 
nating-current ammeter.  A  power-factor  meter  in- 
dicates directly  the  power  factor  of  the  circuit  in 
which  it  is  connected  for  either  a  leading  or  lagging 
current.     A  synchroscope  indicates   directly  and  ac~ 
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ciirately  at  all  times  the  relative  phase  relation  of 
generators  or  rotary  converters  to  be  paralleled. 
There  was  also  shown  an  automatic  circuit-breaker 
for  direct  and  alternating-current  circuits,  and  a 
new  transformer  of  moderate  cost,  known  as  the 
"shell"  type.  The  ^^'estinghouse  Company  was  rep- 
resented by  C  B.  Humphrey,  J.  W.  Shantz  and  H.  C. 
March.  Cincinnati.  Ohio;  W.  S.  Rugg.  New  York 
citv;  W.  R.  Pinckard.  Chicago,  111.;  C.  S.  Powell. 
Cleveland.  Ohio;  W.  M.  Probasco,  Charles  F.  Scott, 
Arthur  Hartwell.  Frank  H.  Taylor.  D.  D.  Pendleton, 
H.  P.  Davis,  W.  H.  Whiteside,  P.  M.  Lincoln.  Al- 
fred Goodby  and  Henry  D.  Shute  of  Pittsburg,  and 
R.  W.  C.  Barnes  and  G.  Brewer  Griffin  of  Boston, 
Mass. 

The  National  Electric  Improvement  Compan}',  ex- 
ploiting the  Elblight  system,  made  one  of  the  hits 
of  the  convention  in  the  exposition  of  a  comparative 
novelty.  This  company  was  the  one  that  installed 
the  lamp  decorations  in  the  rotunda  at  Cincinnati, 
illustrated  on  page  359.  The  lamps  in  this  case  were 
hung  on  a  special  cable,  the  nature  of  which  Avas 
such  that  a  lamp  might  be  stuck  on  or  plugged  into 
at  any  point,  and  current  be  obtained  to  light  the 
lamp.  In  a  word,  it  may  be  explained  that  in  the 
Elblight  system,  wherever  you  stick  the  lamp  it 
lights.  The  company  is  furnishing  special  electric 
boards.  These  boards  are  lined  with  copper  wires 
in  such  a  manner  that  a  lamp  may  be  inserted  at 
any  point  In  this  manner  signs  or  designs  may 
be  formed  upon  the  board.  This  device  is,  there- 
fore, as  will  be  readily  seen,  particularly  applicable 
for  merchants  in  small  towns  as  w-ell  as  large  cities 
that  repeatedly  have  to  change  the  wording  of  their 
electric  signs.  The  cable  furnished  by  the  company 
may  be  festooned  in  any  possible  manner  in  which 
a  rope  or  ribbon  could  be  draped.  Those  represent- 
ing the  National  Electric  Improvement  Company 
handling  this  Elblight  system  were  General  Mana- 
.ger  Russell  Spaulding  and  Superintendent  J.  C. 
Schaeffer.  Incidentally,  it  may  be  mentioned  that 
many  developments  and  improvements  in  this  spe- 
cialty were  made  by  Russell  Spaulding.  to  whom  a 
large  number  of  patents  have  been  granted  along 
the  line  of  decorative  lamp  work.  Mr.  SpauMing 
presented  an  interesting  paper  on  Wednesdav  even- 
ing. This  company  distributed  a  most  comprehensive 
catalogue,  describing  the  Elblight  system,  showing 
the  numerous  applications  of  this  ingenious  specialty. 

The  Nernst  Lamp  Company  of  Pittsburg  was  rep- 
resented by  A.  J.  Wurts,  Calvin  Rice  and  others. 
It  is  asserted  that  for  a  given  illumination  the 
Nernst  lamp  requires  only  about  one-half  the  amount 
of  electrical  energy  required  by  ordinary  incandes- 
cent lamps,  and  about  the  same  as  that  of  the  en- 
closed-arc  lamp.  Four  sizes  are  offered — one 
glower,  two  glower,  three  glower  and  six  glower, 
each  taking  SS  watts  per  glower.  It  is  stated  that  the 
life  of  a  glower  is  about  Soo  hours  on  60  cycles  and 
400  hours  on  25  cycles.  The  life  of  the  heater  is 
about  2,500  hours.  It  is  thought  that  the  day- 
light quality  of  the  light  is  undoubtedly  destined  to 
work  a  revolution  in  artificial  illumination.  The  in- 
finite pains  expended  on  the  perfection  of  the  details 
of  this  lamp  have  made  the  quality  of  the  light  un- 
paralleled. All  the  light  rays  are  diffused  and  di- 
rected downward.  Hence  the  lack  of  shadow  and 
the  extreme  distinctiveness  with  which  objects  are 
brought  forth.  Hence,  too,  much  of  the  restful  ef- 
fect upon  the  eyes.  The  steadiness  of  the  light  is 
due  to  inherent  qualities  of  the  glower.  The  lack 
of  color  distortion  is  due  to  the  color  of  the  light 
rays,  which  exactly  approximate  the  yellowish  white 
of  afternoon  daylight.  The  Nernst  Lamp  Company 
had  on  exhibition  an  apparatus  which  shows  neatly 
this  difference  in  the  color  qualities  of  Nernst  and 
incandescent  lamps.  This  consists  of  a  case  divided 
into  two  compartments,  in  one  of  which  is  a  Nernst 
lamp  and  in  the  other  an  incandescent  lamp,  both 
so  placed  as  to  be  shaded  from  the  observer,  but 
illuminating  bands  of  colored  silk  which  fill  the  width 
of  the  compartments  at  the  back.  These  bands  are 
made  up  of  many  small  strips  sewed  together  and 
so  mounted  upon  rollers  that  any  strip  desired  may 
be  brought  to  the  light.  The  appearance  of  many 
shades  is  very  different  when  viewed  by  light  from 
the  Nernst  lamp  and  again  by  light  from  the  in- 
candescent lamp.  The  Nernst  light  is  almost  indis- 
tinguishable  from    daylight. 


Electric  Railways  in  Mexico. 

A  southern  correspondent  of  the  Western  Elec- 
trician states  that  A.  E.  Miller,  representing  the 
Columbus  Consolidated  Electrical  Company  of  Co- 
lumbus,   Ohio,    is   now    at   Monterey.    Mexico.     Mr. 

1  ler  says  that  his  company  is  contemplating  the 
establishment  of  several  street-railway  S3^stems  in 
Mexico,  and  that  arrangements  have  already  been 
completed  for  the  building  and  operation  of  a  sys- 
tem of  electric  lines  in  the  city  of  Puebla,  Mexico. 
Puebla  is  one  of  the  most  thriving  cities  of  the 
southern  part  of  Mexico.  Mr.  Miller  is  in  Mexico 
to  investigate  and  report  to  his  principals  the  con- 
ditions that  exist  in  all  of  the  principal  cities  of 
that  country.  At  each  place  where  the  outlook  is 
considered  favorable  he  is  to  make  a  careful  estimate 
of  the  probable  cost  of  establishing  an  electric  street 
railway.  He  has  already  visited  many  of  the  more 
important  cities  in  the  southern  part  of  Mexico,  and 
from  Monterey  he  will  go  to  Tampico.  While  in 
Monterey  Mr.  Miller  inspected  the  physical  condi- 
tion of  the  two  street-railway  systems  in  operation 
there,  with  a  view  to  recommending  their  purchase 
and  consolidation  by  his  company. 


WESTERN    ELECTRICIAN 

New  Fort  Wayne   Enclosed   Series   Arc 
Lamp. 

A  recent  type  of  long-burning  series  differential 
enclosed-arc  lamp  has  been  introduced  to  consider- 
able extent  among  central-station  operators  by  the 
Fort  Wayne  Electric  Works  of  Fort  Wayne,  Ind., 
\vhich  has  many  meritorious  features  of  construc- 
tion. The  general  appearance  of  the  lamp  is  shown 
in  Fig.  I.  The  cap  or  top  of  the  case  from  which 
the  lamp  is  suspended  and  which  supports  the 
mechanism  of  the  lamp  is  of  cast-iron  and  prevents 
any  distortion  of  the  parts  in  case  the  lamp  should 
be  roughly  handled.  The  cylindrical  part  of  the 
case  is  made  of  heavy  copper  sheeting  with  one 
soldered  lapped  joint.  It  is  held  in  place  by  a 
bayonet  catch  and  is  weatherproof  and  designed  to 
withstand  extraordinary  usage.  The  mechanism  is 
of  the  differential  type  and  is  said  to  be  extremely 
simple  in  construction.  When  the  lamp  is  in  opera- 
tion the  armature  is  practically  in  a  horizontal  posi- 
tion, directly  beneath  the  series  and  shunt  magnets. 
This  makes  a  magnetic  floating  suspension  for  the 
armature  and  reduces   friction  to   a   minimum. 

The  series-shunt  coils  are  wound  on  independent 
cores  and  held  in  place  by  one  large  screw,  which 
can  be  easily  removed  with  an  ordinary  screw- 
driver. These  coils  are  so  proportioned  that  they 
have  considerable  radiating  surface  per  watt  of 
energy  expended  in  them  and  operate  at  low  tem- 
perature. All  connections  that  carry  current  are 
made  with  cor'ner  clips  and  fastened  by  two  screws. 
The  loosening  of  one  of  these  screws  breaki 
five  connections  and  the  loosening  of  the 
other    breaks   three   connections. 

The  adjustment  coil,  by  means  of  which 
the  voltage  at  the  arc  is  regulated  on  cir- 
cuits of  different  voltage,  is  wound  on  a 
form  consisting  of  a  brass  tube  covered 
with  asbestos  and  mounted  on  a  cylindrical 
wood  core.  This  rigid  construction  pre- 
vents the  wire  .from  becoming  loose  and 
allows  the  coil  to  be  readily  removed  from 
the  lamp  by  loosening  the  clip  screw  at  the 
too  and  bottom  of  the  core. 

The  cut-out  is  unique  in  design  and  is 
so  constructed  that  it  cannot  get  out  of 
order.  It  is  composed  of  three  stationarv 
narts  and  one  moving  part.  A  brass  cyl- 
inder traveling  in  a  vertical  direction  makes 
and  breaks  contact  with  the  stationary  ter- 
minals in  such  a  manner  as  to  bring  the 
arc  always  on  the  same  contact.  The  va- 
rious parts  of  the  cut-out  can  be  readily 
removed   in   a   few   seconds. 

In  the  outer  globe  holder,  provision  has 
been  made  for  the  expansion  of  the  globe 
when  heated  by  the  arc.  The  globe  is 
clamped  in  place  in  the  holder  by  thumb- 
screw clins  with  specially  designed  sprins? 
that  fit  the  curvature  of  the  globe  and  will 
not  permit  the  clamping  screw  to  exert 
sufficient  pressure  to  crack  the  globe.  The 
globe  holder  is  held  in  position  directlv 
beneath  the  radiator  bv  a  bayonet  catch 
similar  to  that  holding  the  cylindrical_  case 
and  has  attached  to  it  a  chain  from  which  it 
is  suspended  while  the  lamp  is  being 
trimmed.  The  assembled  globe  holder  may 
■be  removed  entirely  by  simply  lifting  the  chain  and 
hook  from  a  lug  cast  on  the  side  of  the  radiator. 
The  lamn  is  equipped  with  a  corrugated  cast-iron 
radiator  which  rapidly  dissipates  the  heat  which 
rises  from  the  arc  and  prevents  its  entrance  to  the 
mechanism  chamber,  and  insures  extremely  low  op- 
erating temperature  in  the  lamp.  The  radiator  is 
designed  to  protect  permanently  all  parts  of  the 
lamp  located  beneath  it  from  moisture,  snow  and 
dirt,  and  all  parts  located  above  it  from  the  heat 
of  the  arc. 

The  clutch  is  what  is  known  as  the  three-jaw 
ring  clutch  and  is  simple  in  construction.  On  the 
top  and  in  the  center  of  the  main  clutch  casting  is 
mounted  a  small  copper  ring  with  three  inwardly 
projecting  jaws.  Only  these  three  jaws  come  in 
contact  with  the  carbons.  This  arrangement  allows 
the  use  of  carbons  differing  slightly  from  the  stan- 
dard size  specified  to  be  used   with   the  lamp. 

The  upper  carbon-holder  is  combined  with  the 
brass  trolley  which  carries  current  to  the  upper  car- 
bon and  consists  of  a  phosphor-bronze  vertical  split 
holder,  insuring  even  distribution  of  pressure  on 
the  part  of  the  carbon  covered  by  its  jaws.  The 
lower  end  of  the  solid  piece  of  brass  on  which 
these  jaws  are  mounted  projects  downward  between 
the  jaws  and  serves  as  a  stop  for  the  upper  carbon 
and  prevents  its  entrance  into  the  holder  beyond 
the  correct  position.  It  is  claimed  that  no  part  of 
the  holder  can  rust  or  get  out  of  order. 

In  trimming  the  lamp  the  carbon  is  automatically 
centered,  and  the  surface  of  the  contacts  between 
the  trolley  springs  and  the  carbon  tube  is  auto- 
matically cleaned.  In  the  top  of  the  carbon  tube 
is  a  nut.  on  the  lower  surface  of  which  is  a  pro- 
jection, which  enters  the  center  opening  in  the  top 
of  the  body  of  the  trolley  or  carbon  holder,  thus 
always  centering  the  carbon  without  any  special  ef- 
fort on  the  part  of  the  attendant. 

The  adjustment  of  the  length  of  the  arc  is  ac- 
complished by  the  adjusting  coil  in  shunt  with  the 
series-magnet  coil.  On  loosening  one  screw  the  ad- 
justing clamp  may  be  lowered  or  raised,  increasing 
or  decreasing  the  amount  of  current  passing  through 
the  series  coil,  causing  it  to  operate  at  a  longer  or 
shorter  arc  as  may  be  desired.     The  gas  cap  of  this 
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lamp  is  made  of  two  parts  thoroughly  insulated 
from  each  other,  so  that  there  is  no  difference  of 
potential  on   its  top. 

The  binding  posts  are  of  ample  proportion  and 
are  provided  with  porcelain  petticoat  insulators  and 
a. rubber  insulating  washer  which  makes  the  joints 
watertight.  They  are  further  provided  with  set 
screws  for  clamping  the  wires  in  a  vertical  position, 
so  as  to  make  a  strong  mechanical  as  well  as  a 
good   electrical   connection. 

One  of  the  most  attractive  features  of  this  lamp 
is  the  ease  with  which  it  can  be  dismantled  should 
repairs  become  necessary.  By  the  removal  of  five 
screws,  two  brass  spring  cotters  and  a  clamping 
nut  on  the  bottom  of  the  clamping  tube,  the  entire 
bottom  part  of  the  lamp  below  the  radiator  can  be 
removed  from  the  carbon  tube,  leaving  only  in  con- 
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nection  therewith  the  armature,  the  shunt  and  series 
coils  with  their  castings  and  the  cast-iron  top.  The 
magnets,  armature  and  casting  upon  which  they 
are  mounted  can  be  easily  removed  from  the  carbon 
tube  by  removing  the  cast-iron  cap,  two  spring 
cotters  and  four  screws.  The  cast-iron  top  can  be 
removed  by  simply  taking  off  the  binding  posts. 
The  trolley  and  carbon  combined  can  be  released 
by  removing  the  cast-iron  top  and  taking  off  one 
nut.  By  the  removal  of  the  outer  globe  and  the 
cylindrical  case  all  sides  of  the  mechanism  are  ex- 
posed, as  shown  in  Fig.  2.  In  fact,  the  lamp  is 
so  constructed  that- any  part  of  it  is  rendered  ac- 
cessible by  a  few  moments'  work.  All  the  nuts  in 
the  lamp  are  made  the  same  size,  a  fact  that  will 
be  appreciated  by  the  repair  man. 

The  entire  lamp  is  said  to  be  so  designed  that  it 
will  remain  in  service  a  maximum  period  before  a 
complete  overhauling  is  necessary,  this  being  ac- 
complished by  operating  at  a  low  temperature  and 
m  general  by  its  substantial  and  well-finished  con- 
struction. The  leading  features  claimed  for  this 
lamp^  are  its  extreme  simplicity,  small  number  of 
wearing  parts,  substantial  construction,  and  conse- 
quent  long  life. 


Electric  Traction  in  England. 

In  a  paper  entitled  "Electric  Traction,"  read  by 
Mr.  Hamilton  Kilgour,  before  the  Gloucester  (Eng- 
land) Engineering  Society  a  short  time  ago.  it  was 
shown  that  England  is  making  considerable  prog- 
ress in  electric  traction.  According  to  late  statistics, 
there  were  1,252  miles  of  electric  tramways  and 
railways  in  operation,  846  miles  in  the  course  of 
construction,  and  the  construction  of  1.348  miles 
had  been  authorized.  The  total  capital  invested  at 
the  end  of  last  year  was  approximately  fsi.coo.ooo, 
while  the  amount  invested  in  power-distribution 
schemes  was  not  far  from  £20,000,000.  A  compari- 
son of  Greater  New  York  with  Greater  London 
showed  that  New  York,  with  a  smaller  population, 
bad  an  installation  of  traction  and  power  plants 
three  times   greater  than   London. 
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CORRESPONDENCE. 


New  York  Notes. 

New  York,  May  \y. — Lord  Kelvin,  on  his  return 
trip  to  England,  after  liis  enjoyable  visit  to  this 
country,  made  use  of  wireless  telegraphy  to  convey 
expressions  of  his  gratitude  to  his  friends  in 
this  country  who  had  the  honor  of  entertaining  him. 
His  lordship  was  on  board  the  Lucania  and  sent 
several  wireless  messages  to  the  Campania,  from 
which  vessel  they  were  transmitted  to  the  land  sta- 
tions. 

A  prominent  member  of  the  executive  committee 
of  the  Merchants'  Association  has  stated  that  John 
H.  Freeman,  who  is  slated  for  the  appointment  of 
chief  engineer  of  the  Department  of  Water  Supply, 
Gas  and  Electricity,  will  receive  a  salary  of  $to.ooo 
a  year  from  the  Merchants*  Association  in  addition 
to  the  $10,000  a  year  which  he  receives  from  the 
city.  This  is  a  result  of  the  action  of  Mr.  Free- 
man, who  stated,  when  he  was  offered  the  position 
of  chief  engineer,  that  he  could  not  devote  all  his 
time  to  the  position  for  $10,000  a  year.  This  ar- 
rangement will  give  Mr.  Freeman  a  higher  salary 
than  is  paid  either  to  the  mayor,  the  controller,  or 
the  corporation  counsel,  each  of  whom  receives  $15,- 
coo  a  year. 

Persons  connected  with  the  New  York  and  Porl- 
chester  Railway  Company  have  purchased  about  200 
acres  of  land  in  the  Bronx,  extending  north  from 
One-hundred-and-seventy-seventh  street  to  Morris 
Park  avenue  and  other  highways  in  that  section 
at  a  price  of  from  $i.cco  to  $3,500  an  acre.  The 
New  York  and  Portchester  Railway  will  connect 
with  the  rapid-transit  subway  at  One-hundred-and- 
seventy-seventh  street.  William  C.  Gotshall.  presi- 
dent of  the  new  railway  companv.  says  that  work 
will  begin  at  a  very  early  day.  Judge  Chester  has 
vacated  the  injunction  obtained  by  the  so-called 
New  York  and  Westchester  Railroad  Company,  re- 
straining the  State  Railway  Commission  from  issu- 
ing a  certificate  to  the  New  Y''ork  and  Portchester 
Comnany,  and  also  restraining  the  latter  from  pro- 
ceeding with  the  construction  of  the  road. 

The  Marconi  Wireless  Telegraph  Company's  sta- 
tion at  Sagaponack.  L.  I.,  will  soon  be  entirely 
equipped  and  ready  for  operation,  and  Engineer 
J-  Leary  expects  to  conduct  preliminary  tests  with 
the  steamer  Umbria,  which  will  arrive  in  a  few 
days. 

Following  the  instructions  given  to  Chief  Engi- 
neer William  Barclay  Parsons,  to  prepare  plans  for 
an  extensive  system  of  tunnel-transportation  facil- 
ities, it  develops  that  August  Belmont  has  for- 
mally offered  to  supply  the  municipality  with  what- 
ever funds  may  be  necessary  for  the  construction 
of  such  tunnels  as  may  be  desired  by  the  city.  It 
is  understood  that  Mr.  Parsons'  plans  will  involve 
an  expenditure  of  $50,000,000. 

The  report  of  the  Brooklyn  Rapid  Transit  Com- 
pany for  March  shows  gross  earnings  of  $1,030,917, 
an  increase  of  $75,414  over  the  corresponding  month 
in  igot.  The  net  earnings  for  March  showed  an 
increase  of  $21,111.  M.  L.  G. 


New  England  News. 


Boston,  May  17. — Cavanaugh  Brothers  of  Boston 
have  obtained  the  contract  for  building  an  electric 
railway  from  Thomsonville  to  Somersville,  Conn.,  via 
Hazardville,  Conn.,  for  the  Somersville  and  Endfield 
Electric  Railway  Company.  Under  the  terms  of  the 
contract,  the  road  must  be  completed  within  60  days. 
The  company  has  an  authorized  capital  of  $200,000 
and    has   a   permit    to   carry    freight. 

The  recently  incorporated  Todd  Electric  Company 
of  Meriden.  Conn.,  has  elected  the  following-named 
officers:  President.  Charles  T.  Todd;  secretary  and 
treasurer.  Charles  P.  Rice ;  general  superintendent, 
Henry  B.  Todd.  The  company  will  manufacture 
a  static  medical  electrical  machine,  with  an  X-ray 
attachment,    invented    by   Henry    B.    Todd. 

During  the  first  three  months  of  1902  the  Massa- 
chusetts Electric  Companies'  street-railway  system 
earned  $1,130,129  gross,  an  increase  of  $57,515,  com- 
pared with  the  same  period  in  1901.  The  March 
gross  earnings  amounted  to  $410,000  in  1902  and 
$382,000    in    1901. 

The  Massachusetts  railroad  commissioners  have 
dismissed  the  Concord  and  Boston  Street  Railway 
Company's  petition  for  permission  to  issue  bonds 
amounting  to  $50,000.  Owing  to  a  suspicion  of  the 
company's  financial  statement,  the  commissioners 
have  asked  the  Legislature  to  pass  a  bill  allowing 
them  to  engage  an  expert  to  make  appraisements 
of  properties  instead  of  accepting  those  made  by  the 
companies  interested.  In  their  report  upon  the  mat- 
ter the  commissioners  say  that  the  contract  for  build- 
ing the  company's  road  was  let  to  the  Massachusetts 
Engineering  Company  and  that  the  same  interests 
controlled  both  companies,  thus  affording  an  op- 
portunity for  a  manipulation  of  accounts  that  might 
secure  undue  profits.  The  report  adds  that  $60,000 
is  a  fair  valuation  of  the  railway  comnany's  property, 
when  considered  for  railway  purposes.  The  com- 
pany's outstanding  stock  amounts  to  $50,000. 

The  Fall  River  (Mass.)  city  government  has  au- 
thorized a  contract  with  the  American  Car  Sprinkler 
Company  by  which  the  company  is  to  furnish  an 
electric  sprinkling  car  for  one  year,  at  a  price  not 
to  exceed  $2,860. 

The  Massachusetts  Legislature  has  passed  a  bill 
by  which  street-railway  companies  must  have  their 
locations  approved  by  the  state  railroad  commission- 
ers. 
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The  first  electric  car  on  Capo  Cod  was  run  over 
the  new  road  of  the  Middlcboro,  Warchani  and 
Buzzard's  Bay   Street   Railway   Company   last   week. 

The  register  of  deeds  for  Kennebec  County,  Maine, 
has  recorded  a  deed  by  which  the  Augusta,  Hallo- 
well  and  Gardiner  Electric  Railroad  Company  con- 
veys all  its  franchises  and  properly  to  the  Lewiston, 
VV  inthrop  and  St.  Augusta  Electric  Railroad  Com- 
pany. 'I  he  consideration  was  2,400  shares  of  the  last- 
named  company's  stock. 

The  suit  of  Edward  F.  Baker  against  the  Boston 
Elevated  Company  has  been  assigned  for  trial  in 
the  Suffolk  Superior  Court  on  June  gth.  This  is 
the  first  of  the  pending  suits  for  damages  to  real 
estate  caused  by  the  erection  of  the  elevated  struc- 
ture. It  will  probably  be  a  test  case  in  settling 
many  interesting  questions  of  law  involved  in  other 
-suits  for  damages  amounting  to  over  $1,000,000. 
Ex-Attorney-general  Knowlton  has  been  retained  for 
these  suits  by  the  company.  The  principal  question 
to  be  decided  will  be  whether  the  noise  caused  by 
the  running  of  trains  shall  be  taken  into  considera- 
tion in   determining  the  amount   of   damage. 

The  PhjUips  Insulated  Wire  Company  of  Darling- 
ton, R.  I.,  has  prepared  plans  for  an  extension  to 
its  plant.  A  portion  of  the  addition  will  be  used 
for    the    shipping    department. 

The  Haverhill  and  Plaistow  Street  Railway  Com- 
pany has  begun  running  cars  over  its  line  between 
Amesbury  and  Lawrence,  Mass.  The  Massachusetts 
Legislature  has  passed  the  bill  authorizing  the  lease 
of  the  Haverhill  and  Plaistow  Company's  property 
to  the  Exeter,  Hampton  and  Amesbury  Street  Rail- 
way  Company. 

'Ihe  Taunton  (Mass.)  city  government  has  voted 
to  build  a  new  municipal  lighting  plant  at  an  .ex- 
pense of  $175,000.  The  plant  will  be  located  at  Weir 
Village,  on  the  Taunton  River,  and  a  portion  of 
the  power  will  be  used  for  the  pumping  station  of 
the  new  sewer  system.  This  is  in  accordance  with 
Manager  Abner  Coleman's  recommendation  as  pub- 
lished in  the   Western  Electrician   some  weeks  ago. 

Electrical  contractors  are  figuring  on  a  waterpower 
transmission  plant  to  furnish  light  and  power  for  the 
Taconic  factories  at  Pittsfield,  Mass.,  owned  by 
James  Wilson. 

The  Triniountain  Construction  Company,  organ- 
ized at  Portland,  Maine,  has  filed  its  certificate  of 
organization  with  the  Maine  secretary  of  state.  It 
has  a  capital  stock  of  $200,000,  nothing  paid  in,  and  • 
proposes  to  manufacture  electrical  machinery.  Law- 
rence A.  Ford  of  Beverly,  Mass..  and  Henry  Endi- 
cott,  Jr.,  and  John   C.  Rice  of  Boston  are  directors. 

The  stockholders  of  the  Edison  Electric  Illuminat- 
ing Company  of  Boston  held  a  special  meeting  on 
May  14th.  at  which  they  voted  to  increase  the  capital 
stock  by  16,500  shares  and  authorized  the  directors 
to  sell  five  parcels  of  real  estate  not  needed  by  the 
company  in  its  business.  President  Edgar  stated 
that  the  new  stock  would  provide  $3,300,000,  if  the 
state  gas  and  electric-light  commissioners  permitted 
stockholders  to  subscribe  at  $200  a  share,  the  amount 
authorized  for  the  previous  issue.  The  new  stock 
is  to  be  used  to  capitalize  expenditures  of  $1,000,000 
for  extensions  and  improvements  and  $500,000  for 
machinery  and  to  secure  funds  for  a  new  power 
station  in  South  Boston.  This  station  will  be  com- 
pleted in  the  fall  of  1904,  and  will  have  a  capacity 
of   75,000   horsepower  and  50,000  tons  of  coal. 

Securities  worth  $16,000,000  were  transferred  in 
Providence,  R.  I.,  this  week,  whereby  the  Union 
Traction,  the  Narragansctt  Electric  Lighting  and 
the  Providence  Gas  Companies  will  be  merged,  prob- 
ably under  the  control  of  the  United  Gas  Improve- 
ment Company.  B. 

Southern  Developments. 

Charlotte,  N.  C,  May  17.— The  Talladega  (elec- 
tric) Company  of  Talladega,  Ala.,  has  petitioned 
the  city  for  a  franchise  to  operate  a  light,  power 
and  traction  plant.  The  company's  capital  is  $600,- 
000. 

A  proposition  will  be  subinitted  to  the  voters  of 
Homer,  La.,  to  allow  the  Town  Council  to  issue 
$10,000  in  negotiable  bonds  to  build  and  equip  an 
electric-lighting  plant. 

The  Tampa  (Fla.)  Municipal  and  West  Coast 
Development  Company  has  been  chartered  with 
$1,000,000  capital  stock  to  operate  railroads,  electric 
lines,  telephone  lines,  electric  plants,  saw  mills,  etc., 
anywhere  within  100  miles  of  Tampa.  Tainpa  capi- 
tal   is    interested. 

The  Houston  (Texas)  Electric  Street  Railway 
Company  has  refused  to  pay  a  $3,400  franchise  tax 
assessed  against  it,  and  the  matter  will  probably  be 
taken  into  the  courts.  The  Supreme  Court  has 
hitherto  held  that  corporations  were  liable  for  such 
tax. 

A  survey  has  been  made  of  a  contemplated  ex- 
tension of  the  Winston  Salem  Railway  and  Electric 
Company's  railway  system  to  Piedmont  Park.  Mr. 
J.  Sigg  is  general  manager. 

The  General  Electric  Comp.wy  of  New  York  will 
construct  the  plant  of  the  Cape  Fear  River  Com- 
pany at  Buckhorn  Falls.  Already  about  $250,000 
has  been  expended.  An  examination  has  been  made 
of  sites  for  a  distributing  power  plant  near  Fayette- 
ville. 

The  Newbern  municipal  electric-lighting  plant  has 
been  completed,  with  a  capacity  of  100  arc  and  2,000 
incandescent  lights,  and  the  town  is  now  lighted, 
after  10  months  of  darkness. 

The  Birmingham  (Ala.)  and  Steel  Cities  Railway 
and  Power  Company  has  given  a  contract  for  23 
Pullman   cars,    10   open    passenger   cars   and    three 
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extra-heavy  freight  motors  to  the  Jewet  Car  Com- 
pany of  Newark,  N.  J.  The  Wcstinghouse  Electric 
and  Manufacturing  Company  is  preparing  plans  for 
electrical  equipment  of  the  entire  system. 

The  Town  Council  of  Hampton,  Va.,  has  granted 
a  franchise  to  the  U.  S.  P.  Shield  Company  of 
Philadelphia  to  establish  an  electric-light  and  gas 
plant  in  the  city.  The  company  is  required  to  de- 
posit a  bond  of  $10,000. 

1  he  Southern  Railway  Company  has  secured  an 
injunction  against  the  Chattanooga  (Tenn.)  Electric 
Raihvay  Company,  restraining  the  latter  from  build- 
ing its  track  across  the  railway  near  Sherman 
Heights.  L 


Canadian  Intelligence. 

Toronto,  Ont.,  May  17. — The  Toronto  and  Niagara 
Electric  Power  Company's  bill  has  passed  the  Cana- 
dian Senate.  The  company  is  now  getting  ready  to 
commence  work.  Amendments  were  proposed  to 
compel  the  new  company  to  deliver  power  to  all 
municipalities  and  persons  desirous  of  receiving  it 
at  rates  to  be  fixed  by  the  railway  committee,  but 
they  were  defeated  by  a  vote  of  74  to  18.  The  com- 
pany proposes  to  reserve  a  strip  of  land,  100  feet 
wide,  from  Niagara  Falls  to  Toronto,  which  will 
be  fenced  in.  The  current  will  be  carried  on  over- 
head wires  over  this  right-of-way  around  Lake  On- 
tario. The  voltage  will  be  from  40,000  to  60,000. 
In  the  city  of  Toronto  the  wires  of  the  company 
will  be  put  underground.  The  distance  betweeen 
Niagara  and  Toronto  is  90  miles,  and  the  loss  in 
transmission,  it  is  claimed,  will  be  about  2,500  in 
e\ery  10.000  horsepower. 

The  City  Council  has  approved  of  the  South  Street 
extension  of  the  London  (Ont.)  Street  Railway 
Company's  service,  and  the  work  is  to  be  commenced 
soon.  A  number  of  other  changes  were  also  al- 
lowed. 

I  ke  Niagara  Falls  Park  and  River  Railway  Com- 
pany has  met  with  a  considerable  loss  in  a  fire  which 
destroyed  its  car  barns  at  Chippewa.  'The  10  cars 
which  were  destroyed  will  be  replaced  immediately. 

H. 


Ottawa,  Ont.,  May  17. — Chicago  capitalists  are 
building  a  line  of  electric  raihvay  east  of  Winnipeg. 
Manitoba,  into  Springfield.  They  announce  that  they 
will  have  several  miles  of  the  road  completed  this 
season. 

The  Ontario  Power  Company  has  commenced  op- 
erations on  the  upper  section  of  its  works  at  Ni- 
agara Falls,  Out.,  and  a  large  force  of  men  is  now 
at  work  near  Chippewa.  This  section  of  the  work 
consists  of  a  canal,  100  feet  wide  and  20  feet  deep, 
running  from  Welland  River,  in  the  village  of  Chip- 
pewa, to  near  the  bluf¥  above  the  Dufferin  Islands. 
The  canal  is  one  mile  and  a  quarter  in  length  and 
empties   into   a  tunnel   half   a  mile  long. 

At  the  annual  general  meeting  of  the  Demerara 
Electric  Company  of  British  Guiana,  held  a  few 
days  ago  in  Montreal,  the  report  for  the  first  nine 
months  since  construction  ended  was  read  and 
adopted.  The  company  now  controls  the  tramway 
and  lighting  business  of  Demerara,  as  the  .gas  com- 
pany has  been  forced  to  close  down.  "The  elec- 
trical plant  is  being  extended  to  take  up  the  iii- 
creased  business.  Sir  William  "Van  Home  is  presi- 
dent  and    E.    Alexander   is    secretary-treasurer. 

At  a  recent  meeting  of  the  directors  of  the  Shaw- 
inigan  Water  and  Power  Company  it  was  decided  to 
lease  to  the  Lachine  Rapids  and  Hydraulic  Com- 
pany the  electric  power  it  is  proposed  to  trans- 
mit from  Shawinigan  to  Montreal.  The  Shaw- 
inigan  Company  is  already  constructing  its  trans- 
mission line  of  some  85  miles  in  length.  Imme- 
diately on  the  outskirts  of  Montreal  a  station  will 
be  built  into  which  the  current  will  he  carried  and 
transformed  to  suit  requirements  of  distribution. 
It  is  stated  that  $15  a  horsepower  will  be  paid  by 
the  Lachine  company.  W. 


Information  from  Indiana. 

Indianapolis,  May  19. — The  Union  Traction  Com- 
pany has  signified  its  willingness  to  meet  Mayor 
Bookwalter  and  the  Indianapolis  merchants  for  a 
conference  to  arrange  the  freight  rates  to  be  charged 
and  to  establish  at  once  its  freight  service  in  and 
out  of  Indianapolis.  Under  the  franchise  the  coni- 
pany  shall  have  a  freight  station  and  facilities  in 
operation  within  180  days  after  the  date  of  signing. 
All  future  interurban  franchises  will  contain  a  clause 
to  govern  freight  rates. 

During  the  last  week  50,000  people  were  brought 
to  Indianapolis  to  participate  in  the  dedication  of 
the  soldiers'  monument.  The  steain  railway  man- 
agers admit  that  the  interurban  electric  railway 
lines  greatly  relieved  the  strain  heretofore  put  upon 
the  steam  roads  in  handling  the  people.  The  inter- 
urban roads  carried  many  thousands  of  people  and 
the  service  was  more  satisfactory  than  that  afforded 
bv   the  steam    roads. 

Charles  S.  Hernley  is  now  in  New  York  with  a 
view  of  financing  the  New  Castle-Pendleton  electric 
line.  Armed  with  the  right-of-way  and  a  subsidy 
of  $27,500,  Mr.  Hernley  writes  that  the  prospects 
for  financing  the  road  are  very  good.  Franchises 
have  been  granted  in  every  direction  from  New 
Castle,  and  it  is  thought  that  road  building  will 
bccrin   within   a  short  time. 

Forty  car  loads  of  steel  rails  have  arrived  to  be 
used  on  the  extension  of  the  Richmond  Interui;ban 
Companv's  road  between  Richmond  and  Cambridge 
City.    The  cost  of  the  steel,  aggregating  1,600  tons, 
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was  $52,000  at  the  Carnegie  Mills  in  Pittsburg  and 
the  freight  was  in  excess  of  $1,200.  A  large  force 
of  men  is  now  laying  the  track  west  to  Centerville, 
and  within  20  daj'S  there  will  be  connection  with 
Cambridge  Oity.  Steel  for  the  line  to  Milton, 
lying  south  of  Cambridge  City,  is  now  on  the  way. 
The  company  expects  to  build  to  KniglUstown  be- 
fore winter,  thus  giving  through  connection  between 
Richmond  and  Indianapolis. 

The  city  authorities  of  New  Castle  have  issued 
an  invitation  to  the  officials  and  citizens  of  other 
cities  in  Indiana  that  do  not  own  their  own  electric- 
light  and  fire  and  police-alarm  systems,  to  visit  and 
investigate  the  systems  at  New  Castle,  saying  that 
ihey  can  surely  do  so  with  profitable  results.  In 
his  report  for  last  year.  Superintendent  Carr  shows 
that  he  operated  the  systems  above  named  as  well 
as  the  waterworks  system  at  a  cost  of  less  than 
$2,700,  which  proved  a  great   saving  to  the  people. 

F. 


From  the  Buckeye  State. 

Columbus,  Ohio,  May  19. — Traction  people  are 
greatly  interested  just  now  in  the  outcome  of  ne- 
gotiations between  the  Mandelbaum  syndicate  and 
the  Cincinnati  Traction  Company,  whereby  the  cars 
of  the  Southern  Ohio  Traction  Company  are  to 
enter  Cincinnati,  running  over  the  local  lines  from 
College  Hill  to  the  center  of  the  city.  With  the 
traction  men,  this  adds  weight  to  the  plan  of  the 
syndicate  to  complete  the  line  through  from  Cin- 
cinnati to  Toledo,  as  is  undoubtedly  contemplated 
in  the  combination  of  the  lines  at  Hamilton  and 
the  formation  of  the  Cincinnati,  Dayton  and  Toledo 
Traction  Company,  which  is  to  control  the  entire 
system.  Besides  the  Southern  Ohio  Traction  Corn- 
pany,  the  Mandelbaum  people  own  the  Western  Ohio 
fraction  Company,  which  is  now  operating  a  road 
from  Lima  to  Wapakonetta,  and  is  building  lines 
south  to  Sidney  and  Piqua,  and  north  from  Lima 
to  Findlay.  With  a  line  from  Dayton  to  Piqua 
and  one  from  Findlay  to  Toledo,  the  system  between 
Cincinnati  and  Toledo  would  be  complete.  There 
has  been  some  talk  that  an  attempt  would  be  made 
to  purchase  the  Toledo,  Bowling  Green  and  South- 
ern, which  is  now  in  operation  from  Findlay  to 
Toledo,  and  there  is  a  line  from  Dayton  to  Piqua 
which  may  be  secured.  Such  a  system  would  make 
the   greatest   one    in   this   part    of   the    country. 

The  Cleveland.  Richfield  and  Akron  Electric  Rail- 
way Company  has  asked  the  Cleveland  council  to 
grant  a  franchise  to  build  and  operate  lines  within 
the  city  and  agrees  to  a  three-cent-fare  basis.  An 
ordinance  w^ill  be  introduced  within  a  short  time. 
The  real  object  of  the  company  is  to  connect  a 
number  of  towns  and  villages  like  South  Brooklyn. 
Brecksville,  Richfield  Center  and  West  Richfield 
with  Cleveland  and  Akron.  Daniel  Gindelsperger 
and  Attorney  F.  W.  Green  are  interested  in  the  new 
company. 

Plans  .have  been  completed  for  the  new  power 
house  of  the  Urbana.  Mechanicsburg  and  Columbus 
Railway  Company,  which  will  be  erected  at  Plain 
City.  The  plant  will  be  capable  of  developing  3,000 
horsepower  and  the  building  will  be  put  up  in  sec- 
tions.    The  railway  line  will  be  50  miles  in  length. 

Regular  ser\-ice  has  been  established  by  the  Co- 
lumbus, Buckeye  Lake  and  Newark  Traction  Com- 
pany, two  large  cars  having  been  put  on  Thursday 
morning.  The  Columbus  and  Johnstown  road  is 
also  operating  cars  to  Gahanna  and  other  villages 
on  the  line. 

The  Newport  and  Alexandria  Traction  Company 
has  secured  nearly  all  the  rights-of-way  between 
Newport  and  Alexandria,  Ky.,  and  it  is  now  believed 
that  an  electric-railway  line  will  be  built  without 
further  delay. 

The  Cincinnati.  Georgetown  and  Portsmouth 
Railroad  Company  Is  negotiating  with  the  Cincinnati 
Traction  Company  for  an  entrance  into  the  city  over 
its  tracks.  The  Cincinnati  tracks  are  broad-gauge, 
and  the  Cincinnati.  Georgetow'u  and  Portsmouth 
road  has  adopted  the  standard  gauge)  so  it  will  be 
necessary   to  use   a   third    rail. 

The  town  of  Massillen  has  refused  a  franchise 
to  the  Massillon.  Dayton  and  Wooster  Company, 
unless  certain  city  lines  are  operated,  as  desired  by 
the  authorities.  The  company  has  not  yet  agreed 
to  this. 

The  Camden  Interstate  railway  sub-station  at 
Ceredo,  W.'  Va.,  was  damaged  by  fire  a  few  days 
ago  to  the  extent  of  $15,000,  and  as  a  result  the 
street-car  traffic  in  Huntington,  Kenova  and  other 
towns  along  the  river  has  been  badly  crippled. 

The  Toledo,  Bowling  Green  and  Southern  Railway 
Company  has  made  a  good  financial  showing  for  the 
first  four  months  of  its  business  year.  The  gross 
earnings  are  $71,164.19,  as  compared  with  $50,253.68 
for  the  same  time  last  year.  The  net  earnings  were 
S31.059.16,  while  they  were  $16,026.36  last  year,  mak- 
ing a  gain  of  $15,032.80  for  the  time. 

The  power  house  of  the  Columbus,  London  and 
Springfield  Railway  Company  at  Summerford  has 
been  put  in  operation.  It  is  expected  that  the  entire 
road  between  Columbus  and  Springfield  will  be  in 
operation   within   tw'O  wrecks. 

W.  K.  Clynes  has  been  awarded  the  contract  for 
building  the  Cincinnati  end  of  the  Cincinnati.  In- 
diana and  Western  road.  The  work  will  cost  some- 
thing like  $r.ooo,ooo  and   will  be  begun   at   once. 

It  is  said  that  a  plan  is  on  foot  to  build  an  elec- 
tric road  from  Mansfield  to  Gallon  and  from  there 
to  Mount  Gilead. 

The  Parkersburg.  Marietta  and  Tnterurban  Rail- 
way Company  of  Parkersburg  has  been  incorporated 
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with  an  authorized  capital  stock  of  $10,000  for  the 
purpose  of  building  an  electric-railway  line  to  Will- 
iamson and  Marietta  and  a  few  mileri  up  the  Mus- 
kingum River.  C.  C.  Martin  of  Parkersburg  and 
a  number  of  Marietta  men  are  interested  in  the 
company. 

Ihe  Phcenix  Electric  Manufacturing  Company, 
incorporated  in  West  Virginia  with  a  capital  stock 
of  $100,000,  has  been  authorized  to  do  business  in 
Ohio,  with  headquarters  at  Mansfield.  S.  N.  Ford 
is  the  authorized  Ohio  agent. 

The  Lima  Electric  Railway  and  Light  Company 
of  Lima  has  increased  its  capital  stock  from  $500,- 
000  to  $850,000  and  has  so  amended  its  charter  as 
to  allow  it  to  furnish  steam  heat.  Joseph  B.  Mayer 
is  president  of  the  company. 

The  net  income  of  the  Southern  Ohio  Traction 
Company  for  the  12  months  ended  April  30th  was 
$76,776.93,  as  compared  with  $46,946.48  for  the  pre- 
ceding 12  months,  which  is  considered  an  excellent 
showing.  O.  M.    C. 


Northwestern  Notations. 

Minneapolis,  May  17. — The  Seattle  Electric  Com- 
pany of  Seattle,  Wash.,  has  raised  the  wages  of 
its  motormen,  gripmen  and  conductors  from  22 
to  24  cents  an  hour,  graded  on  the  length  of 
service. 

The  interurban  electric-railway  line  between  Two 
Rivers  and  Manitowoc,  Wis.,  has  been  put  in  op- 
eration. 

1  he  City  Council  of  Brainerd,  Minn.,  has  decided 
to  install  a  meter  system  for  all  private  consumers 
of   electric  light. 

The  City  Council  of  Moorhead,  Minn.,  has  granted 
a  franchise  to  M.  E.  McDonald  and  others  for  an 
electric  street-railway   line. 

A  company  is  being  formed  at  Bangor,  Wis.,  to 
establish    an    electric-light    plant. 

The  Interurban  Railway  Company  of  Des  Moines, 
Iowa,  has  secured  a  site  at  Mitchellville,  Iowa,  for 
a  depot,  freight  house  and  switching  yards  for  the 
line  to  Newton. 

The  Citizens'  Light  and  Power  Company  succeeds 
to  the  Muscatine  Electric  Railway  Company  at  Mus- 
catine, Iowa. 

Dr.  Kroeger  of  Epiphany,  S.  D.,  contemplates  the 
construction  of  an  electric-railway  line  to  Spencer, 
S.  D. 

Masters  &  Baldwin  are  installing  an  electric-light- 
ing system  at  Correctionville,  Iowa. 

An  electric-lighting  system  will  be  installed  in 
Washington,  Iowa,  according  to  plans  made  by  Pro- 
fessor Bissel  of  Ames,  Iowa. 

A  proposition  has  been  made  to  the  council  of 
Janesville,  Minn.,  for  a  municipal  electric-light  and 
water   system. 

There  is  talk  at  Madison,  Wis.,  of  the  establish- 
ment  of   a    municipal    electric-lighting   plant. 

A  number  of  farmers  in  the  vicinity  of  Otter  Tail. 
Minn.,  recently  destroyed  the  dam  at  the  outlet  of 
Otter  Tail  Lake,  using  axes,  saws  and  dynamite. 
They  claimed  that  it  caused  an  overflow  of  their 
meadows.  The  dam  served  as  a  reservoir  and  reg- 
ulated the  flow  of  the  river  and  the  waterpower 
operating  the  electric-lighting  plant  at  Fergus  Falls. 

The  Light,  Fleat  and  Power  Company  of  .Center- 
ville, Iowa,  is  building  an  extension  to  the  power 
house  and  will  install  an  additional  engine  to  furnish 
power  for  the  street-car  line  to  be  completed  in 
a    few   months. 

An  electric-lighting  plant  is  to  be  established  in 
Fairmount,  N.  D.  It  will  be  under  the  management 
of  E.  C.  Portner. 

An  electric-lighting  plant  is  under  consideration 
at  Fertile,  Minn. 

Rushford,  Minn.,  is  taking  bids  for  the  construc- 
tion  of  an  electric-lighting  plant. 

West  Seattle,  Wash.,  has  granted  a  franchise  for 
a  street-railway  line. 

W.  D.  Bell  and  Lot  Wilbur  propose  an  interurban 
line  from  Everettt  to  Snohomish,  Wash.  It  is 
understood  they  are  allied  with  the  Snoqualmie  Light 
and   Power  Company. 

Dr.  R.  D.  Jennings  and  others  propose  an  electric 
street-car  line  at   Hot  Springs,    S.   D. 

The  electric-lighting  plant  owned  by  the  city  of 
Madison,  S.  D.,  has  a  balance  of  $631  on  the  year  s 
business,'  besides  furnishing  the  city  with  free  light 
and  water.  The  gross  receipts  were  $8,610,  and  the 
expenses,  including  repairs,  improvements  and  wages, 
were  $7,978.  ^■ 

Beyond  the  Rockies. 

Salt  Lake  Citv,  May  17.— A  franchise  has  been 
granted  to  E.  A.  Hodges  by  the  City  Council  of 
Reaver  City,  Utah,  for  the  erection  of  an  electric- 
light  plant  in  that  city.  Mr.  Hodges  has  leased 
water  rights  on  Beaver  Creek,  and  will  at  once 
start  installing  a  600-light  plant  at  a  cost  of  $10,000 

The  Postal  Telegraph-cable  Company  has  started 
to  build  a  line  from  Helena  to  Butte,  Mont.  This 
line  will  be  an  extension  of  the  line  built  last  year 
from  Great  Falls.  The  route  will  be  by  way  of 
Flliston  to  Deer  Lodge  and  up  the  Deer  Lodge 
Vallev  to  Anaconda  and   Butte. 

In  Provo,  Utah,  where  the  Telluride  Power  Trans- 
mission Company  furnishes  power,  a  cottage  of  five 
rooms  may  be  lighted  day  and  night  for  the  nominal 
sum  of  $1  a  month. 

The  new  town  of  Custer,  Colo.,  will  at  once  erect 
a  municipal  electric-light  plant. 

An  electric-railwav  line  will  soon  be  built  to  run 
from    Leadville,    Colo.,    to     various     nearby    points. 
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Water  and  reservoir  rights  have  been  secured,  but 
in  order  to  prevent  any  difliculty  during  the  winter 
months  a  reserve  power  plant  will  be  erected  at 
Malta. 

The  Brigham  City  (Utah)  Electric  Light  Com- 
pany will  build  a  new  plant,  which  will  give  the 
company  a  capacity  of  3,000  lights. 

It  is  understood  that  a  company  is  being  formed 
to  build  a  light  and  power  plant  in  Box  Elder  Can- 
yon, Utah.  In  this  canyon  there  is  a  fall  of  water 
of  some  600  feet,  so  that  it  is  said  that  several 
thousand   horsepower  can   be   generated. 

Senator  Clark's  mining  property  in  Ophir  Cauion, 
Utah,  will  at  once  be  equippecl  with  an  electric  power 
plant  of  sufficient  capacity  to  operate  the  concen- 
trating plant,  light  the  mine  and  otherwise  supply 
power.  It  is  said  an  additional  plant  will  be  built 
at  the  Ophir-Hill  mines,  with  a  capacity  of  500 
horsepower. 

I'he  Farmers'  Grain  Company  of  Nez  Perce, 
Idaho,  will  soon  build  a  power  plant  to  operate  tram- 
ways. 

The  Comstock  Mining  Company  of  Nevada  has 
started  its  new  electric  hoist  at  the  Union  Consoli- 
dated shaft,  which  is  1,600  feet  deep.  The  new  hoist 
can  be  run  at  a  hoisting  speed  of  750  feet  a  minute, 
and  it  is  said  to  work  well.  The  company  will  soon 
install  a  number  of  electric  drills,  pumps,  etc. 

An  electric  power  plant  will  soon  be  erected  at 
the  De  La  Mar  mines   in   Nevada. 

The  Big  Spring  Electric  Company  of  Fountain 
Green,  Utah,  has  been  incorporated.  The  company 
will  erect  a  plant  at  Fountain  Green  and  will  fur- 
nish light  and  power  to  that  place,  Moroni,  Nephi 
and  other  adacent  towns.  The  capital  stock  of  the 
company  is  $25,000.  George  Carter  is  president  and 
A.  J.  Aagard,  Jr.,  secretary  and  treasurer  of  the 
company.  q 

PERSONAL. 

Walter  G.  Filer  and  A.  B.  Johnson  of  Salt  Lake 
City,  Utah,  who  sailed  for  Manila  recently,  are  said 
to  represent  a  Utah  Company  which  proposes  to 
construct   an   electric-railway  system  at  Manila. 

James  B.  Hailey,  manager  of  the  American  Print- 
ing Company  of  Fall  River,  Mass.,  died  suddenly 
in  that  city  on  May  8th.  He  was  the  largest  stock- 
holder in  the  Fall  River  Electric  Lighting  Company. 

Hugo  Schumacher  of  Akron,  Ohio,  who  died  on 
May  13th,  at  the  Hotel  del  Prado  in  Chicago,  was 
interested,  among  other  business  projects,  in  the 
Ouray  Electric  Light  and  Power  Company  of  Ouray, 
Colo. 

William  H.  Lott,  who  has  just  retired  from  the 
office  of  wire  commissioner  of  Boston,  was  pre- 
sented with  a  diamond  ring  by  the  employes  in  the 
Wire  Department  before  his  retirement  from  that 
office. 

Col.  C.  C.  Howell  of  KnoxviUe,  Tenn.,  who  died 
recently  in  Phcenix,  Ariz.,  was  for  some  time  vice- 
president  and  general  manager  of  the  Knoxville 
Traction  Company  and  the  Knoxville  Electric  Light 
and  Power  Company. 

John  Stanley  has  taken  up  his  duties  as  manager 
of  the  Big  Consolidated  Street  Railway  Company 
in  Cleveland,  and  George  L.  Radcliffe  has  taken 
up  the  work  of  superintendent.  Both  are  experi- 
enced street-railway  men. 

Walter  C.  Humstone,  superintendent  of  the  first 
district  of  the  eastern  division  of  the  Western 
Union  Telegraph  Company,  has  resigned  and  has 
been  succeeded  by  Charles  H.  Erwin,  who  has  been 
assistant  superintendent  for  the  last  22  years. 

Captain  J.  S.  Winslow  of  Portland,  Maine,  who 
was  largely  interested  in  the  electric  railways  of 
that  city,  died  on  May  9th.  He  was  born  in  Pem- 
broke, Maine,  December  19,  1827,  and  was  a  sea 
captain  for  over  15  years  and  was  afterward  a  ship- 
builder. 

J.  R.  Evans  of  Cuyahoga  Falls,  Ohio,  who  has 
been  in  charge  of  the  Cuyahoga  Falls  electric-light 
plant  for  nine  years,  has  resigned,  and  will  accept  a 
position  as  salesman  for  the  Fostoria  Incandescent 
Lamp  Company.  Mr.  Evans  came  to  Akron,  Ohio, 
as  superintendent  of  construction  of  the  Rapid  Tran- 
sit electric  line  before  he  was  employed  at  Cuyahoga 
Falls. 

W.  F.  White,  who  was  general  manager  of  the 
Cincinnati  Edison  Electric  Company  before  its  con- 
solidation with  other  companies,  has  been  made 
vice-president  of  the  North  American  Company  and 
will  be  in  charge  of  all  the  electrical  plants  under 
the  control  of  that  concern.  Hereafter  all  the  man- 
agers will  report  to  him.  Mr.  White  is  an  electrical 
engineer  of  ability  and  will  be  a  valuable  addition 
to  the  official  roster  of  that  large  financial  company. 

C.  Vandeventer  was  tendered  a  farewell  dinner 
by  his  office  associates  and  friends  at  the  Hotel 
Normandie.  New  York  city,  on  the  evening  of  Mon- 
day, April  28th.  The  occasion  was  Mr.  Vandev.en- 
ter's  leaving  the  New  York  office  of  the  Stanley 
Electric  Manufacturing  Company  to  take  the  man- 
agement of  that  company's  Chicago  office.  .A.mong 
those  present  were  Dr.  F.  A.  C.  Perrine,  president 
of  the  Stanley  Company ;  M.  D.  Barr,  sales  manager ; 
John  F.  Kelly,  consulting  engineer:  T.  W.  Kloman, 
J.  G.  Otis.  B.  J.  Hough.  C.  E.  Bibber.  L.  H.  Hobbs, 
Ray  D.  Lillibridge,  Ward  Arnold  and  Z.  V.  Taylor. 
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ELECTRIC  LIGHTING. 

The  Coldwater  (Mich.)  electric  lighting  com- 
pany's plant  will  be  improved  at  a  cost  of  about 
$12,500. 

A  municipal  electric-lighting  plant  will  soon  be 
erected  in  the  town  of  Pitcairn,  Pa.,  at  a  cost  of 

$20,000. 

The  Roscoe  Electric  Light  Company  of  Roscoe, 
Pa.,  has  been  incorporated  with  $10,000  capital  stock 
by  C.  Fechter  and  others. 

James  A.  Carothers  and  others  of  Pontiac,  111., 
have  incorporated  the  Pontiac  Electric  Company 
with   $140,000   capital    stock. 

The  People's  Electric  and  Heating  Company  of 
Belvidere,  111.,  has  been  incorporated  with  $35,000 
capital  stock.     D.   P.  Greenlee  is  interested. 

It  is  reported  that  the  plant  of  the  Louisville 
(Ky.)  Electric  Light  Company  was  damaged  re- 
cently by  a  storm  to  the  extent  of  $50,000. 

The  Arizona  Power  Company  of  Prescott,  Ariz., 
is  erecting  an  electric  power  plant  to  supply  light 
and  power  to  the  Prescott  and  Jerome  mines. 

The  West  St.  Louis  Water  and  Light  Company 
has  been  incorporated  witli  $80,000  capital.  Thomas 
w.  Crouch,  Edward  S.  Lewis  and  others  are  named 
as   incorporators. 

.•Vn  electric-lighting  company  has  been  formed  at 
Havana,  Cuba,  with  a  capital  of  $2,000,000.  The 
capital  interested  is  Cuban  and  English.  The  com- 
pany will  lay  its  wires  underground. 

The  Minonk  (111.)  Electric  Light  and  Power  Com- 
pany has  purchased  a  150-horsepower  Erie  City 
water-tube  boiler,  to  be  installed  soon.  Josiah  Ker- 
rick    is   president   and   manager    of   the   company. 

The  Madison  (Fla.)  Electric  Power  Company, 
with  $7,500  capital  stock,  has  been  incorporated  by 
C.  H.  Smith,  J.  C.  Dial  and  M.  D.  Smith,  to  build, 
own  and  operate  electric-light  plants,  cold-storage 
plants,  etc. 

Tlie  Grand  Rapids  Edison  Company  has  been 
organized  under  the  laws  of  New  Jersey,  to  take 
over  the  properties  of  the  Edison  Light  Company 
of  Grand  Rapids,  Mich.,  and  the  Grand  Rapids  Elec- 
tric Light  and  Power  Company.  The  new  company 
is  capitalized  at  $1,000,000. 

The  Union  Electric  Light,  Heat  and  Power  Com- 
pany of  St.  Louis,  Mo.,  has  been  chartered  with  a 
capital  stock  of  $10,000,000.  It  is  a  consolidation 
of  the  Imperial  Light,  Heat  and  Power  Company 
and  Citizens'  Electric  Lighting  and  Power  Com- 
pany,  both   of    St.    Louis. 

J.  Harry  Richardson  of  Dover,  Del.,  and  Mr.  King 
of  Philadelphia  have  purchased  the  plant  of  the 
Easton  (Md.)  Gas  and  Electric  Light  Company,  and 
will  expend  $30,000  in  improvements,  which  include 
new  line  construction  and  the  erection  of  larger 
building  for  accommodating  the  gas  and  electric- 
light  plants. 

It  is  stated  that  the  San  Jose  Light  and  Power 
Company  and  the  Electric  Improvement  Company 
of  San  Jose,  Cal.,  have  passed  into  the  control  of 
the  United  Gas  and  Electric  Company  of  San  Fran- 
cisco. The  consideration  involved  is  $1,250,000. 
The  new  owners  plan  to  erect  a  $250,000  electric 
distributing  station  in  San  Jose.  H.  J.  Edwards, 
the  present  general  manager  of  the  Electrical  Im- 
provement Company,  will  undoubtedly  be  appointed 
manager  of  the  properties  in  San  Jose. 

General  Gillespie,  chief  of  engineers  of  the  United 
States  Army,  has  made  preparations  for  carrying 
on  extensive  experiments  with  searchlights,  which 
are  to  be  a  part  of  the  defenses  of  the  harbors  along 
the  coast.  The  fortifications  act  of  last  year  appro- 
priated $150,000  for  the  purchase  and  installation 
of  the  lights  in  the  defenses  of  New  York  harbor. 
and  the  work  is  well  advanced.  It  is  now  deemed 
essential  to  install  the  same  system  at  Portland, 
Me.,  Boston,  the  eastern  entrance  to  New  York,  and 
Puget  Sound,  and  it  is  hoped  that  Congress  will 
this  year  appropriate  $300,000  for  the  purpose.  It 
is  planned  to  use  searchlights  having  a  range  of 
2,500  yards. 


ELECTRIC  RAILWAYS. 

The  St.  Louis  and  East  St.  Louis  Electric  Rail- 
way Company  has  increased  its  capital  stock  from 
$250,000   to  $500,000. 

Edgar  A.  Potter  and  others  of  Mattoon,  111.,  have 
incorporated  the  Mattoon  City  Railway  Company 
with    $100,000   capital    stock. 

The  City  Council  of  Prescott,  Ariz.,  has  granted 
a  franchise  to  the  Prescott  Electric  Company,  giving 
it  the  privilege  of  operating  an  electric  railway 
through  the  streets  of  the  city. 

The  House  of  Lords'  committee,  which  has  had 
in  hand  the  Morgan  and  Yerkes  underground  rail- 
way enlerpri.ses  in  London,  has  reported  favorably 
on  certain  rights  asked  by  the  two  syndicates.  The 
Morgan  syndicate  has  been  granted  the  right  to 
construct  an  underground  railroad  from  Flammer- 
smith  to  Tottenham,  about  14  miles,  passing  through 
the  heart  of  the  city,  via  Piccadilly.  Mr.  Yerkes 
has  also  been  granted  rights  which  give  him  a 
circle   on   both    sides    of   the   city. 

Ciiarles  Henrotin.  receiver  for  the  Chicago  Elec- 
tric Traction  Company,  in  making  his  report  to  the 


United  States  Circuit  Court  for  the  quarter  ended 
;iiarcli  31st,  stated  that  there  was  a  total  deficit  in 
the  company's  finances  of  $1,950.  The  company  is 
now  using  the  overhead-trolley  system  for  its  road 
south  of  Sixty-third  Street,  and,  while  it  is  said  to 
be  paying  better  than  under  the  old  storage-battery 
system,  the  winter  months  almost  proved  disastrous. 
In  January  the  receipts  were  $6,439  and  the  expendi- 
tures $7,380.  In  February  these  items  were  $5,633 
and  $0,111,  respectively,  and  in  March  they  were 
$7,260  and  $7,793. 

The  Detroit  United  Railway  has  sold  to  Gay 
&  Co.  of  New  York  $1,000,000  of  4%  per  cent 
bonds,  which  run  for  30  years.  The  money  realized 
will  clean  up  the  entire  tloating  indebtedness  of  the 
road.  The  Detroit  company  now  owns  75  per  cent, 
of  the  stock  of  the  Detroit  and  Port  Huroii  Shore 
Line  and  all  of  the  stock  of  the  Windsor  City  lines. 
The  gross  earnings  of  the  Detroit  United  for  April. 
1902,  were  220,901,  and  for  April,  1902,  they  were 
$251,421,  a  gain  for  the  month  of  $30,521.  The  gross 
receipts  of  the  Detroit  and  Port  Huron  Shore  Line 
for  April,  1901,  were  $22,912,  and  for  April,  1902, 
they  were  $24,847,  a  gain  of  $1,935  for  the  month. 

Consul  H.  L.  Churchill,  in  a  consular  report  to  the 
British  government  on  the  trade  and  commerce  of 
Trieste  for  the  year  1901,  remarks  that  the  electric 
railway,  Trieste-Scorcola-Opcina,  built  by  the  Oester- 
reichische  Union  Elektricitat  Gesellschaft  is  to  be 
extended  a  little  over  three  miles,  which  will  cost 
about  $300,000.  This  line  will  connect  Trieste  with 
the  Karst  Plateau,  and  will  be  opened  during  the 
present  year.  The  railway  rises  to  an  altitude  of 
nearly  400  yards.  Since  the  introduction  into  Trieste 
of  the  electric  railway  an  increase  of  from  50  to 
68  per  cent,  is  shown  in  the  receipts  of  the  Belgian 
company  which  operates  the  railway  there. 

The  street-railway  employes  of  Detroit  have  re- 
solved to  submit  their  dispute  with  the  Detroit 
United  Railway  Company  over  their  demand  for  a 
raise  in  wages  from  21  cents  an  hour  to  25  cents 
an  hour  to  arbitration.  The  company  refused  the 
raise  demanded  and  offered  the  men  instead  a  raise 
to  22V2  cents  an  hour,  and  also  offered  to  submit 
the  entire  question  to  arbitration,  which  last  con- 
dition was  accepted.  The  officers  of  the  employes' 
union  have  been  instructed  to  offer  to  submit  the 
matter  either  to  the  State  Board  of  Arbitration  or 
to  a  board  of  three,  one  to  be  selected  by  the  union, 
one  by  the  company,  and  they  to  select  a  third. 
The   dispute   is   to   be  arbitrated  within   10  days. 


AUTOMOBILES. 


The  Electric  Storage  Battery  Coinpany  of  Phila- 
delphia, manufacturer  of  the  Exide  battery  for  elec- 
tric automobiles,  announces  the  opening  of  several 
jixide  battery  depots  for  the  purpose  of  caring  for, 
charging  and  furnishing  vehicle  batteries  of  its 
manufacture.  .  The  stations  already  announced  are 
situated  in  New  York,  at  148  West  Eighteenth 
Street;  Philadelphia,  at  850  North  Broad  Street; 
Buffalo,  at  200  Pearl  Street;  St.  Louis,  at  3937 
Olive  Street;  Chicago,  at  264  Michigan  Boulevard. 
It  is  the  purpose  of  the  Electric  Storage  Battery 
Company  to  open  immediately  stations  in  a  number 
of  other  cities.  These  stations  will  be  equipped  with 
a  stock  of  battery  material,  and  will  be  under  the 
charge  of  thoroughly  experienced  battery  men,  so 
that  orders  can  be  filled,  either  for  complete  bat- 
teries, or  for  parts,  as  needed.  The  facilities  for 
recharging  and  caring  for  the  batteries  will  prove 
of  great  convenience  to  the  increasing  number  of 
usL-rs   of    the   Exide   battery. 


POWER  TRANSMISSION. 

D.  B.  Wesson  of  the  revolver-manufacturing  firm 
of  Smith  &  Wesson  has  bought  a  waterpower  privi- 
lege at  Barrets  Junction,  about  15  miles  from  Spring- 
field, where  the  firm's  factory  is  located.  Electricity 
for  the  operation  of  the  factory  will  be  transmitted 
from  a  plant  which  will  be  built  at  Barret's  Junction. 

The  Caro  (Mich.)  Lighting  and  Power  Company 
is  about  to  commence  work  on  the  dam  across  Cass 
River.  The  company  expects  to  light  the  village 
of  MayviUe  and  furnish  power  for  operating  the 
sugar  factory  at  Caro,  and  also  furnish  power  for 
operating  one  section  of  the  Detroit,  Pontiac,  La- 
peer and  Northern  electric  railroad. 

The  South  Wales  Electrical  Distribution^  Com- 
pany is  building  a  large  generating  station  at 
Pontypridd,  Wales.  The  station,  when  completed, 
will  control  no  less  than  70,000  horsepower,  and  no 
one  unit  will  be  smaller  than  3,000  indicated  horse- 
power. This  enterprise  is  expected  to  have  a  far- 
reaching  effect  upon  economic  conditions  in  the 
country.  Cheap  power  will  be  available  everywhere, 
not  only  for  the  production  of  articles  of  commerce, 
Init  also  for  their  speedy  conveyance  to  market.  At 
present,  five  combined  sets  of  triple-expansion  en- 
gines and  generators,  together  with  24  water-tube 
boilers,  and  all  the  necessary  auxiliary  machinery, 
switchboards,  mains,  etc.,  are  being  provided  for, 
and  will  be  at  work  within  12  months.  Electricity 
will  lie  used  in  driving  fans  for  the  forced  draft 
and  the  feed  pumps  for  the  boilers,  and  the  water 
circulating  pumps  for  the  condensers  will  be  op- 
crated  by  the  same  power.  The  main  generators 
will  be  direct-connected  to  the  engines  and  will  sup- 
ply a  three-phase  alternating  current  at  a  pressure 
of   12,000   volts. 


SOCIETIES  AND  SCHOOLS. 

One  of  the  interesting  rumors  heard  at  the  Na- 
tional Electric  Light  convention  was  to  the  effect 
that  the  convention  of  the  Association  of  Edison 
Illuminating  Companies  would  this  year  be  held  in 
the    While   Mountains. 

Dr.  F.  A.  C.  Perrine,  president  of  the  Stanley 
Electric  Manufacturing  Company,  on  the  evenin,g  of 
i'riday.  May  9th,  read  a  paper  before  the  Boston 
Society  of  Arts  at  the  Massachusetts  Institute  of 
Technology  on  "Success  in  Long-distance  Power 
Transmission."  The  special  features  of  the  paper 
were  the  obstacles  and  difficulties  met  with  in  the 
engineering  of  the  great  transmission  lines  of  Cali- 
fornia and  the  details  of  their  successful  solving. 
Un  Saturday  morning  Dr.  Perrine  delivered  an  in- 
formal talk  to  the  senior  class  in  electrical  engineer- 
ing of  the  Massachusetts  Institute  of  Technology  on 
■■  i  he  Outlook  in  Electrical  Engineering,"  the  theme 
being    the    business   prospects    for   young    engineers. 

An  executive  committee,  composed  of  the  foUow- 
iug-named  gentlemen,  has  been  appointed  to  attend 
to  the  local  details  pertaining  to  the  annual  conven- 
tion of  the  American  Institute  of  Electrical  Engi- 
neers which  will  be  held  at  Great  Barrington.  Mass., 
from  June  i8th  to  21st :  Chairman,  William  Stan- 
ley, treasurer,  John  H.  C.  Church,  secretary,  Harry 
Douglas  of  Great  Barrington,  Dr.  F.  A.  C.  Fefrine, 
W.  W.  Gamwell,  John  F.  Kelly,  C.  C.  Chesney 
and  Hon.  Mayor  Daniel  England  of  Pittsfield, 
Stephen  D.  Field  of  Stock-bridge,  Hon.  Parley  A. 
Russell,  Frank  H.  Wright,  W.  C.  Dalzell,  Frederick 
N.  Deland,  C.  N.  Gilbert,  Dr.  J.  B.  Beebe  and  Will- 
iam H.  Browne  of  Great  Barrington.  Associated 
with  this  committee  are  the  ladies  of  the  Thursday 
Morning  Club  of  Great  Barrington,  who  have  kindly 
volunteered  to  look  after  certain  special  social  fea- 
tures pertaining  to  the  convention. 

An  announcement  that  has  awakened  considerable 
interest  in  the  West  is  to  the  effect  that  the  Ameri- 
can School  of  Correspondence  has  been  affiliated 
with  the  Armour  Institute  of  Technology  of  Chicago. 
Dr.  Gunsaulus,  president  of  the  Armour  Institute, 
is  the  head  of  the  advisory  board  of  the  American 
School,  and  the  professors  of  the  Institute  are 
associated  with  the  faculty  of  the  American  School 
in  the  instruction  of  its  students.  All  examination 
papers  from  students  in  the  vicinity  of  Chicago  go 
directly  to  the  faculty  of  the  Armour  Institute  for 
correction  and  criticism.  American  School  students 
also  receive  full  credit  toward  a  degree  in  the  Ar- 
mour Institute  for  all  work  done  in  the  correspond- 
ence school.  In  this  respect  the  position  of  the 
American  School  is  unique,  for  it  has  the  distinction 
of  being  the  only  correspondence  school  whose  ex- 
amination credits  are  accepted  by  a  resident  technical 
school,  and  which  works  in  harmony  with  such 
resident  schools. 


HUBLICATIONS. 


The  Holtzer-Cabot  Electric  Company  of  Brook- 
Hne,  Mass.,  is  sending  to  the  trade  copies  of  a  12- 
page  bulletin  which  is  descriptive  and  illustrative  of 
the    different  types  of  elevator   motors. 

A  recent  bulletin  of  the  Electric  Storage  Battery 
Company  of  Philadelphia  contains  an  illustrated  ar- 
ticle by  W.  H.  Palmer,  Jr.,  on  "The  Storage  Battery 
in  the  Commerical  Operation  of  Electric  Automo- 
biles." 

The  Converse  Transformer  Company  of  Pittsburg 
has  issued  an  attractive  souvenir  catalogue,  showing 
various  styles  of  transformers  which  it  manufactures. 
One  of  the  types  illustrated  is  a  333-kilowatt,  water- 
cooled  station  transformer  for  an  80,000-volt  trans- 
mission. 

The  last  monthly  stock  list  issued  by  Wickes 
Bros,  of  Saginaw,  Mich.,  covers  a  great  quantity 
of  new  and  second-hand  boilers,  engines,  saw-mill 
and  woodworking  machinery,  machine  tools,  etc. 
Among  the  electrical  machines  listed  are  various 
types  of  generators  and  motors  and  also  meters,  arc 
and  incandescent  lamps  and  switchboard  apparatus. 

Dr.  F.  A.  C.  Perrine's  paper  on  "Power  Plants 
of  the  Pacific  Coast,"  read  before  the  New  York 
Electrical  Society  on  January  isth,  has  been  printed 
in  elaborate  form  for  general  distribution.  A  large 
number  of  good  illustrations  constitute  the  chief 
feature  of  the  publication,  and  the  whole  is  artisti- 
cally and  carefully  prepared.  The  matter  was  ar- 
ranged by  Ray  D.  Lillibridge. 

The  American  Steel  and  Wire  Company  of  Chi- 
cago and  New  York  has  just  issued  a  neat  booklet 
descriptive  of  "Crown"  and  "United  States"  rail 
bonds  and  the  hydraulic  and  screw  compressors  for 
use  therewith.  The  booklet  also  contains  a  list  of 
products  of  the  company,  which  includes  many  ar- 
ticles of  electrical  interest.  "Springs"  is  the  title 
of  another  booklet  issued  by  the  same  company. 
Among  other  springs  described  are  electrical-ma- 
chinery,  car-truck  and  motor   springs. 

The  Western  Electrical  Supply  Company  of  St. 
Louis  has  just  issued  a  very  complete  telephone  cata- 
logue of  nearly  200  pages.  The  publication  is  de- 
voted exclusively  to  telephone  apparatus  and  tele- 
phone line  and  construction  material.  It  illustrates 
a  large  number  of  new  and  up-to-date  devices  and 
covers  the  complete  requirements  of  a  telephone  line 
and  exchange.  This  company  states  that  it  is  now 
carrying  probably  the  largest  stock  of  telephone-line 
and  construction  material  in  the  United  States,  and 
is  prepared  to  furnish  promptly  from  St.  Louis  stock 
anything  illustrated  in  this  catalogue. 
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MISCELLANEOUS. 

It  is  rumored  that  the  control  of  the  Green  Con- 
soHdated  Copper  Company  has  passed  into  tlie  hands 
of  the  principal  owners  of  the  General  Electric  Co.pi- 
panj'. 

The  United  States  postoffice  commissioners  ex- 
amined the  tunnel  of  the  Illinois  Telephone  and 
Telegraph  Company  in  Chicago  on  May  14th.  The 
commissioners  personally  were  favorably  impressed 
with  the  project  of  using  the  tunnels  for  the  trans- 
portation of  the  mails.  It  is  probable  that  some 
underground  system  will  be  installed  by  autumn. 

A  British  company  has  been  formed  with  a  capi- 
tal stock  of  $10,000,000,  according  to  a  press  inter- 
view with  Herman  Dick,  who  has  recently  returned 
from  England,  for  the  purpose  of  utilizing  Edison's 
patent  for  extracting  iron  ore.  The  Norwegian  ore 
fields,  of  which  the  company  has  secured  the  mining 
rights,  are  said  to  contain  rich  deposits,  about  17 
miles  from  tidewater.  A  railroad  is  now  being  built 
to   cover  the   distance  from  the  fields   to  tidewater. 

At  the  request  of  holders  of  bonds  and  stocks  of 
the  Staten  Island  Electric  Railroad  Company  and 
allied  corporations,  ^^'illiam  Lanman  Bull,  R.  Somers 
Hayes.  John  Greenough  and  Walter  G.  Oakman 
have  consented  to  act  as  a  committee  for  the  con- 
solidation and  reorganization  of  the  Staten  Island 
Plectric  Railroad  Company.  New  York  and  Staten 
Island  Electric  Company,  Richmond  Borough  Com- 
pany. New  Jersey  and  Staten  Island  Ferry  Company, 
New  York  Investment  and  Improvement  Company 
and  Riclimond  County  Power  Company. 

What  a  foreign  contemporary  styles  "absurd"  is 
the  fear  which  appears  to  have  been  entertained 
by  the  people  of  Calcutta,  India,  that  the  overhead- 
wire  system  of  electric  traction  is  dangerous.  The 
conduit  system,  which  was  suggested,  is  said  to  be 
impracticable  in  a  city  like  Calcutta,  "where  the  sub- 
soil water  is  so  near  the  upper  crust."  The  conduit 
system  was  first  tried  in  Madras,  Avhere  the  condi- 
tions are  similar  to  those  in  Calcutta,  and  it  was 
a  failure.  The  overhead  system,  on  the  contrary,  is 
said  to  have  succeeded  both  in  Madras  and  Colombo, 
and,  being  perfectly  safe,  is  extending  in  all  direc- 
tions. 

It  is  asserted  that  many  of  the  disadvantages 
of  the  well-known  type  of  wood  screw  have 
been  overcome  by  a  new  screw  invented  by  a 
Chicago  man.  The  improved  screw,  instead 
of  a  slot  across  the  face  of  the  head  of  the 
screw,  has  vertical  slots  cut  on  opposite  sides  of 
the  center.  These  slots  serve  to  receive  the  wings 
of  a  slotted  or  bifurcated  screwdriver  blade  or  bit. 
the  wings  bearing  against  the  side  walls  of  the 
slots  in  rotating  the  screw.  The  construction  al- 
lows   the    screwdriver   to    engage    the    screw   firmly 
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aiid  without  slipping  so  that  the  power  may  be  ap- 
plied at  the  point  which  will  most  facilitate  the 
driving.  After  being  driven  into  place  the  screw 
can  be  easily  and  readily  removed,  even  if  the  head 
is  broken  or  twisted  off.  It  has  been  found  that 
with  screwdrivers  or  bits  of  three  different  sizes 
all  the  various  sizes  of  wood  screws  commonly 
used  may  be  satisfactorily  handled.  The  new  screw 
is  patented,  but  has  not  been  placed  upon  the  mar- 
ket as  yet.  The  patent  is  controlled  by  E.  L. 
Thomas,  505  West   Monroe  Street,  Chicago. 


TRADE  NEWS. 


The  International  Electrical  Manufacturing  Com- 
pany of  New  York  has  been  incorporated  with  $50,- 
000   capital    stock   by   S.   R.   Jacobs   and   others. 

The  Smith  Storage  Battery  Company  of  Bing- 
harnton,  N.  Y.,  has  been  incorporated  with  $100,000 
capital  stock.  T.  J.  Coster  of  Binghamton  is  in- 
terested. 

At  a  meeting  of  the  stockholders  of  the  General 
Electric  Company  on  May  14th  the  old  directors 
were  re-elected,  and  on  the  igth  the  directors  re- 
elected the  old  officers. 

The  B.-R.  Electric  Company  of  Atlanta,  Ga.,  has 
been  incorporated  to  deal  in  electrical  goods  in  At- 
lanta. J.  G.  Rossman,  vice-president  of  the  Georgia 
Raihvay  and  Electric  Company,  and  G.  W.  Byrne, 
treasurer  of  the  same  company,  are  interested. 

The  Safety  Electric  Switch  Company  announces 
that  ithas  purchased  the  plant,  patents,  patent  rights 
and  good  will  of  the  Hope  Electric  Appliance  Com- 
pany of  Providence,  R.  I.,  as  well  as  numerous  other 
patents  covering  the  latest  and  most  approved  types 
of  quick  make-and-break  switches.  The  Safety 
company's  factory  and  office  will  be  located  at 
Providence,  R.  I.  The  company  will  manufacture 
instantaneous  transfer  switches,  safety  quick  make- 
and-break  knife  switches,  for  any  potential,  and 
al.TO  the  Hope  arc  cut-out  boxes,  alternating-current 
primary  switches,  fireproof  hanger  boards,  mast  arms 
and  detachable  pole  steps.  The  company's  facilities 
are  said  to  be  unexcelled  for  good  workmanship 
and  high-grade  goods.  The  Western  Electric  Com- 
pany will  be  the  principal  selling  agent  for  the 
Safety  Company. 


BUSINESS. 

R.  H.  Leavitt  of  Capron.  111.,  manufacturer  of 
pins,  brackets  and  crossarms  for  the  telephone  and 
electric  trade,  reports  a  steadily  increasing  demand 
for   his   products. 

The    New    England    Lamp    Company    of    Maiden, 
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Mass.,  is  sending  to  the  trade  circular  letters,  an- 
nouncing reductions  in  the  prices  of  its  high-grade 
incandescent  lamps  of  various  capacities  and  volt- 
ages. 

The  Electric  Appliance  Company  of  Chicago  re- 
ports that  an  appreciative  public  is  not  letting  it 
forget  that  it  is  headquarters  for  Packard  incan- 
descent lamps.  The  company's  orders  for  last  month 
are  said  to  have  broken  the  record. 

A  business  for  the  repairing  of  electrical  ma- 
chinery and  the  handling  of  second-hand  material, 
together  with  the  manufacture  of  special  electrical 
apparatus,  has  been  established  in  Peoria,  111.,  by 
the  Illinois  Electrical  Manufacturing  Company. 
The  members  of  the  companj'  are  competent  people 
of  over  18  years'  experience  along  these  lines. 

Electrotypers  and  photoengravers  have  been  quick 
to  see  the  advantages  of  electrically  driven  machines 
and  many  are  installing  electric  motors  in  their 
plants.  One  of  the  most  recent  plants  to  be  thus 
equipped  is  that  of  the  United  States  Playing  Card 
Company,  Cincinnati,  Ohio,  where  all  the  eletcro- 
typing  and  photoengraving  machines  are  operated 
by   the   Sprague   Electric   Company's   motors. 

Pass  &  Seymour  of  Solvay,  N.  Y.,  have  recently 
issued  a  new  price  list,  making  material  reductions 
on  a  great  many  of  the  articles  manufactured  by 
them.  They  also  have  in  preparation  a  new  cata- 
logue, to  be  ready  for  distribution  shortly.  Persons 
desiring  these  publications  may  obtain  them  by  ap- 
plying to  any  of  the  various  offices  of  Pass  &  Sey- 
mour. The  Chicago  office  is  located  at  130  West 
Jackson  Boulevard. 

The  New  England  Motor  Company  of  Lowell, 
Mass.,  reports  brisk  business  for  some  time  past. 
In  order  to  meet  the  demand  for  its  motors  and 
dynamos  it  has  had  to  run  its  factory  on  over- 
time during  the  major  part  of  the  last  six  months. 
Among  recent  orders  which  the  company  has 
booked  are  one  of  20  two-horsepower  machines  to 
go  to  Chicago,  six  special  50-horsepower  size,  eight- 
pole  machines  for  the  United  States  Navy,  and  two 
lo-horsepower  enclosed  motors  for  the  Norfolk  Navy 
Yard. 

The  A.  G.  Schoonmaker  Company  of  126  Liberty 
Street,  New  York,  says  it  has  secured  some  of  the 
largest  orders  that  have  been  placed  for  second-hand 
rebuilt  electrical  and  other  machinery.  Among  the 
orders  are  22  trolley  and  trail  cars,  two  iso-kilowatt 
alternators,  18  pairs  of  traction  trucks,  two  120-kilo- 
watt  alternators,  400  kilowatts  in  transformers,  a 
number  of  small  motors,  arc  lamps,  meters,  repair 
jobs  on  generators,  motors,  cars,  engines,  etc.  This 
company  makes  a  specialty  of  hydraulic  wheel 
presses  for  car  shops,  as  well   as  other  shop   tools. 
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699.640.  Trolley  Head  or  Wheel.  Gottfred  Aye. 
Kittanning-,  Pa.  Application  filed  September  28, 
1901. 

The  device  has  aligning  plates  covering  the  side  faces 
or  the  trolley  wheel  and  side-bearing  wheels. 

699,643.  Controlling  Attachment  for  Trolley  Poles. 
Robert  J.  Barry,  Westboro,  Canada.  Applica- 
tion filed  December  10,  1901. 

Means  are  arranged  in  the  path  of  the  pole  so  that  it 
may  be  canght  when  it  flies  off  the  conductor. 

699,647.  Safety  Fuse  for  Electric  Circuits.  David 
G.  Black,  Brooklyn,  N.  Y.  Application  filed 
January  3,  1902. 

The  fase  comprises  separable  conductors  normally  con- 
nected together  by  a  small  quantity  of  metal  fusible  under 
the  thermal  effect  of  the  current,  a  substantially  air-tight 
coating  applied  at  the  point  where  the  conductors  are  to 
separate,  and  means  for  effecting  the  separation  of  the 
conductors  upon  the  softening  of  the  metal. 

699,651.  Electric  Heater.  Martin  C.  Burt,  Chicago, 
111.    Application  filed  October  30,-  1901. 

The  apparatus  comprises  a  longitudinally  disposed  per- 
forated pipe,  a  bos  inclosing  the  pipe,  a  resistance  coil  in 
the  bos  and  surrounding  the  pipe  therein,  and  resistance 
plates  or  disks  on  the  pipe  disposed  between  the  turns  of 
the  resistance  coil. 

699,654.  Electric  Furnace.  Guillaume  de  Chalmot, 
Holcombs  Rock,  Va.,  assignor  to  the  Willson 
Aluminum  Company,  New  York,  N.  Y.  Appli- 
cation filed  July  8.   1898. 

In  the  furnace  combined  with  the  pot  and  carbon  pencil 
entering  it  is  a  cover  for  the  furnace  consisting  of  a  num- 
ber of  sections  fitting  closely  together,  each  formed  of 
hollow  metal  with  a  water  chamber  within  it  and  water 
pipes  for  causing  water  to  flow  through  the  chamber. 
The  opening  through  which  the  pencil  passes  is  formed 
partly  in  each  of  two  adjoining  sections,  which  may  re- 
main in  place  undisturbed  during  the  operation,  while 
other  sections  are  removable  independently  thereof  for 
stoking. 

699,658.  Storage  Battery.  Henry  J.  Cogswell,  Hart- 
ford, Conn.,  assignor  to  the  Hartford  Accumu- 
lator Company,  Hartford,  Conn.  Application 
filed  October  26,   1899. 

An  improved  electrode  is  described.  It  comprises  a 
core  and  fixed  abutments  disposed  at  intervals  along  the 
core,  a  holder  for  an  active  material  arranged  between  the 
abutments  and  consisting  of  a  soft  lead,  the  bolder  being 
divided  into  a  series  of  flanges  and  the  whole  electrode 
being  substantially  cylindrical  in  cross-section. 

699,660.  Polarized  Electromagnetic  Apparatus,  Frank 
B.  Cook,  Chicago,  III.  Application  filed  August 
29,  1899. 

In  the  apparatus  are  combined  a  polarized  and  pivoted 
armattire,  a  two-part  magnetic  casing  or  shell,  the  arma- 
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ture  being  positioned  between  the  ends  of  the  two-part 
shell  and  the  casing  or  shell  surrounding  the  electromag- 
net.    (See  cut  on  next  page. ) 

699.676.  Telephone  Circuit.  George  E.  Goodhead, 
Winchester,  111.     Application  filed  June  14,  1900. 

The  system  consists  of  a  switch  comprising  two  contact 
plates  having  connection  with  the  main,  a  movable  con- 
tact plate  adapted  for  engagement  with  either  one  of  the 
first-named  plates,  a  receiver  hook  aod  a  shifting  rod  ex- 
tended from  the  movable  plate  and  having  a  loop  through 
which  the  hook  passes,  whereby  the  hook  may  move  up- 
ward without  imparting  motion  to  the  rod,  ihe  receiver 
hook  operating  to  close  the  calling  circuit  when  moved 
downward. 

699.677.  Medical  Battery.  Frederic  Greer,  Chicago, 
111.     Application  filed  September  27,  1899. 

The  battery  has  an  inclosing  case  containing  a  cell  with 
a  contact  spring  secured  to  its  negative  pole,  a  ba!=e  plate 
carrying  a  coil  on  one  of  its  surfaces,  and  two  contact 
springs  on  the  other  surface  of  the  base  plate,  respectively 
adapted  to  engage  the  contact  spring  of  the  negative  pole 
of  the  cell  and  the  casing  of  the  cell. 

699,714.  Headlight  for  Motor  Cars.  Christian 
Reinker,  Cleveland,  Ohio.  Application  filed  Feb- 
ruary II,  1901. 

An  arc  lamp  having  magnet-controlling  mechanism  is 
combined  with  electrical  circuits  for  the  lamp  having 
trolley-wire  and  trolley-pole  connections  for  conveying  the 
current,  and  non-conducting  seciions  on  the  tiolley  wire  to 
cut  off  the  current  supply  momentarily  and  thereby  actuate 
the  magnet-controlling  mechanism. 

699,734.  Electric  Generator.  James  M.  Wilson, 
Battle  Creek,  Mich.,  assignor  to  the  Electric 
Sparking  and  Illuminating  Company,  Limited, 
Battle  Creek,  Mich.  Application  filed  April  27, 
1901. 

A  vehicle  lamp  is  described  which  comprises  an  elec- 
trodynamic  generator,  a  sleeve,  an  element  thereof 
mounted  upon  the  sleeve  and  adapted  to  be  rotated,  a 
vertical  shaft  adapted  to  turn  freely  therein,  centrifugal 
weights  having  surfaces  practically  fitting  the  shaft  and 
springs  for  pressing  the  weights  into  contact  with  the 
shaft. 

669,744.  Trolley  Wheel.  George  E.  Chapman, 
George  L.  Ensign  and  John  M.  Weir,  Qeveland, 
Ohio.    Application   filed   July    16,    1901. 

A  contact  piece  between  the  harp  and  the  wheel  has 
both  lateral  and  tangential  contact  surfaces  with  the 
wheel. 

699,761.  Insulator.  Henry  F.  Kretzer,  St.  Louis, 
Mo.    Application   filed   January   27,    1902. 

The  insulator  comprises  a  cylindrical  body  portion,  an 
annular  peripheral  groove  disposed  adjacent  to  the  base 
thereof,  parallel  diametrically  separated  passages  leading 
from  the  groove  and  terminating  at  the  face  of  the  body 
portion,  a  depression  disposed  in  the  face  of  the  body  por- 
tion at  right  angles  to   the  diametric  line  connecting  the 


passages,  and  aligning   perforations  opening   through  the 
parallel  passages. 

699,764.  System  of  Armature  Winding  for  Electric 
Motors.  Thomas  J.  Murphy,  Montreal,  Can. 
Application  filed  October  17,  igoi. 

In  the  system  portions  of  the  coils  are  arranged  to  He 
outside  of  other  portions. 

699,784.  Electrically  Printing  Typewriter.  Byron  A. 
Brooks,  New  York,  N.  Y.  Application  filed  June 
19,  1900. 

The  platen  surface  and  types  of  the  machine  are  of  elec- 
trically conductive  materials  normally  insulated  from 
each  other  and  adapted  to  receive  the  paper  between 
them.  Means  are  provided  for  selecting  the  desired  type 
and  for  bringing  the  selected  type  and  the  platen  into  con- 
tact with  opposite  sides  of  the  paper  at  a  common  printing 
point  whereby  the  circuit  is  closed  through  the  paper, 
and  connections  are  made  from  platen  and  types  to  oppo- 
site poles  of  an  electric  battery. 

699-787-  Electric-railway  System.  George  L.  Camp- 
bell, Nyack,  N.  Y.,  assignor  to  the  International 
Electric  Traction  Company.  Application  filed 
August  23,   1901. 

The  system  embodies  track  rails,  a  closed  conduit,  inter- 
secting track  rails  forming  a  crossing  and  a  sectional 
contact  rail  electrically  energized  from  the  conduit  by 
magnetic  means,  the  contact  rail  being  higher  than  the 
intersecting  track  rails  at  the  crossing,  the  intersecting 
track  rails  over  the  conduit  being  non-magnetic  so  as  to  be 
free  from  interference  with  the  conduit. 

699,814.  Machine  for  Making  Battery  Grids.  Wil- 
lard  F.  Richards,  Buffalo,  N.  Y.,  assignor  to  the 
Gould  Storage  Battery  Company,  New  York, 
N.   Y.     Application  filed  October  5,  1900. 

In  the  machine  are  combined  with  a  pair  of  upright 
spinning  rollers,  an  upright  support  for  the  blank  or  bat- 
tery plate  arranged  to  move  back  and  forth  between  the 
rollers. 

699,817.  Water-tight  Fixture  for  Electric  Lights. 
Frank  J.  Russell,  New  York,  N.  Y.  Application 
filed  February  10,  1902. 

A  casing  of  substantially  semicvUndrical  shape  inter- 
nally, formed  with  an  end  disk  to  which  is  secured  an 
electrical  terminal  block  and  lamp  receptacle  is  combined 
with  an  annular  gasket  on  the  inner  side  of  the  end  disk,  a 
substantially  cylindrical  transparent  shield  closed  at  one 
end,  the  edges  of  the  other  end  resting  against  the  annular 
gasket,  a  stirrup  for  straddling  the  closed  end  of  the  trans- 
parent shield,  and  means  tnr  pressing  and  holding  the 
stirrup  against  the  transparent  shield  for  the  purpose  of 
effecting  a  water-tight  joint  between  the  shield  and  the 
casing. 

699,841.  Electric  Signal  Device.  Thomas  J.  Hoover, 
Carlinville,  III.  Application  filed  September  20, 
igoi,  '  .      .' 

Parts  of  the  system  are  a  railway  track,  a  semaphore,  a 
signal  station,  an  automatic  circuit-closing  device  in  line 
with  the  semaphore  and  signal  station  for  closing  the  cir- 
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coit    through   the    same   when  the    track  is  iojured,    and 
means  for  cutting  the  signal  station  out  of  the  circuit. 

699,851.  Apparatus  for  Fused-bath  Electrolysis. 
Charles  W.  Roepper  and  George  P.  Scholl, 
Philadelphia,  Pa. ;  Scholl  assignor  to  Roepper. 
Application  filed  August  29,  1S98.  Renewed 
October  15,   1901. 

In  the  apparatus  are  combined  a  fusion  vessel  and 
means  for  heating  the  contents  thereof,  a  separate  elec- 
trolytic box,  open  at  the  bottom  and  carrying  attached  to 
itself  both  positive  and  negative  electrodes,  and  means  for 
placing  the  electrolytic  box  within  a  portion  of  the  fusion 
vessel  with  its  bottom  dipping  beneath  the  contents 
thereof  and  removing  it  therefrom. 

699,863.  Demagnetizer.  Gustav  Boettger,  Milwau- 
kee. \Vis.     Application  filed  March  24,  1902. 

The  demagnetizer  comprises  a  bollcw-core  eleotromag- 
nei,  a  pair  of  conductor  combs  mounted  on  a  slide  to  have 
the  teeth  of  one  in  intervals  between  the  teeth  of  the 
other,  circuit-terminal  brnshes  in  contact  with  continuous 
(ace  portions  of  the  combs,  and  other  brushes  arranged  in 
electric  connection  with  the  magnet  to  have  contact  with 
the  comb-teeth. 

699,899.  Electric  Meter.  Gustave  A.  Scheeffer,  Pe- 
oria, in.,  assignor  to  the  Diamond  Meter  Com- 
pany, Peoria,  111.  Application  filed  January  10, 
1900. 

Combined  with  the  armature  winding  are  a  shaft  upon 
which  the  winding  is  rotatably  mounted,  a  yoke  secured 
to  the  shaft,  a  cylindrical  contact  pin  located  in  axial 
alignment  with  the  shaft,  the  contact  constituting  a  termi> 
nal  of  the  armature  winding,  a  brash  engaging  the  contact 
terminal  for  connecting  a  terminal  of  the  armature  wind- 
ing with  one  side  of  a  distribution  circuit,  and  means  for 
connecting  the  other  terminal  of  the  armature  winding 
with  the  remaining  side  of  the  distribution  circuit. 

699,902.  Rail-bond  Construction.  Edward  G.  Thomas, 
Cambridge,  Mass.  Application  filed  November 
I,   1901. 

The  rail  bond  consists  of  a  flexible  strip  having  portions 
of  its  length  between  its  ends  bent  laterally,  sufficiently  to 
pass  through  the  web  of  a  rail. 

699,907.  Electrolytic  Apparatus  for  Manufacturing 
Certain  Salts  Suitable  for  the  Subsequent  Pro- 
duction of  Chlorine.  George  J.  Atkins,  London, 
England.     Application   filed    August    17,    1901. 

The  apparatus  consists  of  a  long  trough-like  vessel  lined 
with  a  suitable  anode,  a  cylinder  cased  in  sheet  lead 
forming  a  cathode  arranged  to  rotate  in  the  vessel,  con- 
nections with  a  source  of  electricity  arranged  to  deliver  a 
current  of  not  more  than  say  four  volts  of  electromotive 
force  to  the  electrolyte,  a  Bexible  scraper  to  remove  the 
adhering  electrolyte  solution  and  the  bubbles  of  hydrogen 
from  the  rotating  cathode  and  an  inlet  and  an  outlet  for 
the  solution. 

699,927.  Trolley.  Phelam  McCullough,  Tuebrook, 
Liverpool,  England.  Application  filed  June  24, 
1901. 

Means  are  provided  for  securing  the  end  of  a  conducting 
wire  at  the  end  of  the  trolley  pole,  and  a  contact  plate  is 
carried  by  the  trolley  head  for  engaging  the  above  means. 

699,950.  Electrically  Driven  Rolling  Mill.  Minor 
Harvey,  Philadelphia,  Pa.,  assignor  to  Morse, 
Williams  &  Co.  Application  filed  January  10, 
1901. 

Combined  with  the  housings  and  the  two  rolls  of  the 
mill  is  a  motor  for  rotating  the  rolls  arranged  immediately 
above  and  supported  by  the  housing,  and  two  sets  of 
power-transmitting  connections  between  the  motor  and 
the  opposite  ends  of  the  respective  rolls  for  rotating  them 
in  opposite  directions. 


NO.    700,002. — PICK-UP   TONGS   FOR   LIVE   WIRES. 

699.951.  Electric  Controller.  John  C.  Henry,  Den- 
ver, Colo.;  Susie  A.  Henry,  executrix  of  John 
C.  Henry,  deceased,  assignor  to  Stanley  Elec- 
tric Manufacturing  Company.  Application  filed 
April  r,  1901. 

The  method  of  regulating  an  electric  motor  is  de- 
scribed. It  consists  in  connecting  the  field  coils  so  that 
on  starting  the  motor  may  be  connected  as  a  compound 
machine,  having  one  section  of  its  high-resistance  field 
in  series  with  its  armature  and  the  other  section  in  shunt 
therewith,  changing  the  shunt  section  to  long  shunt,  so 
that  it  embraces  the  series  section  and  then  connecting 
both  of  the  field  coils  in  shunt  with  the  armature. 

699.952.  Circuit-controller.  Reinhold  Herman,  Graf- 
ton,   Pa.     Application   filed   October    7,    1901. 

One  claim  reads :  In  a  circuit  controller,  the  combina- 
tion with  a  supporting  frame,  a  plate  supported  by  the 
frame,  studs  mounted  in  the  plate,  contact  fingers  ar- 
ranged in  pairs  on  the  studs,  and  contact  blades  movable 
in  the  arc  of  a  circle  to  make  and  break  contact  with  the 
fingers. 

699,964.  Electrolytic  Converter.  Frederic  H.  Long, 
Chicago,  111.,  assignor  to  Ross  J.  Beatty,  trustee, 
Muncie,  Ind.     Application  filed  October  18,  1900. 

Combined  with  the  closed  reducer  vessel  having  the 
anode   and   cathode    terminals   and    the    interposed    dia- 
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phragm  dividing  the  vessel  into  upper  anode  and  lower 
cathode  chambers  is  a  combined  separator  and  vent-pipe 
connected  to  the  cathode  chamber  beneath  the  diaphragm 
extending  upwardly  above  the  level  of  the  diaphragm  and 
having  a  free  outlet  for  the  gases. 

700,002.  Pick-up  Tongs  for  Live  Wires.  Andrew 
Ambuhl,  Decatur,  111.,  assignor  to  the  Garton- 
Daniels  Company,  Keokuk,  Iowa.  Application 
filed  November  29,  1901. 

A  tongs  for  picking  up  and  handling  live  wire  is  de- 
scribed. It  consists  of  a  pair  of  straight  parallel  bars 
conjoined  at  their  ends  and  separated  except  at  their  ends, 
and  a  straight  bar  shorter  than  the  distance  between  the 
connected  ends  of  the  parallel  bars,  the  single  bar  being 
pivoted  between  the  parallel  bars  to  occupy  the  space  be- 
tween the  same,  and  the  single  bar  and  the  compound  bar 
comprising  the  handles  and  jaws   of  the  tongs.     (See  cut.) 
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700.126.  System  of  Electric  Railways  of  the  Sec- 
tional Type  of  Conductors  or  Rails.  Charles  J. 
Kintner,  New  York,  N.  Y.  Application  filed 
December  2,  1901. 

The  method  of  avoiding  collisions  between  cars  passing 
over  an  electric  railway  having  a  working  source  of  cur- 
rent supply  and  a  sectional  system  of  normally  dead  work- 
ing conductors  is  described. 

700.127.  Electric  Railway.  Charles  J.  Kintner,  New 
York,  N.  Y.  Original  application  filed  May  6, 
igoi.  Divided  and  this  application  filed  March 
20,  igo2. 

This  is  a  method  of  preventing  abnormal  or  damaging 
arcing  at  the  terminals  of  the  switches  where  the  sec- 
tional conductors  are  connected  to  and  disconnected  from 
the  current  feeder  or  main. 


NO.    699,660. — POLARIZED  ELECTRO- 
MAGNETIC APPARATUS. 

700,019.  Collection-recording  Mechanism.  George 
F.  De  Groot  and  Ira  L.  Thompson,  Mgrristown, 
N.  J.,  assignors  of  one-third  to  Patrick  Farrelly, 
New  York,  N.  Y.  Application  filed  August  8, 
1901. 

The  inventor  describes  a  device  for  recording  the  col- 
lection of  mail  matter.  It  consists  of  a  recording 
mechanism  adapted  to  be  located  at  a  central  office  and 
comprising  printing  wheels,  platens  movable  relatively  to 
the  printing  wheels,  an  electromagnet  for  causing  the 
movements  of  the  printing  wheels  to  print  the  number  of 
the  box  from  which  the  collection  is  made,  means  for  im- 
parting motion  to  others  of  the  printing  wheels,  electric 
devices  for  moving  the  platens,  electric  devices  for  caus- 
ing the  feeding  movement  of  a  record  strip,  an  electric 
circuit  in  which  the  electric  devices  are  arranged,  and  a 
circuit-closer  located  on  a  letter-box  and  operated  by  an 
opening  movement  of  the  letter-box  door. 

700,037.  Repeater  for  Telegraph  Lines.  Joseph  W. 
Gray,  Fowler,  Ind.  Application  filed  November 
22,  1 901. 

In  the  repeater  are  combined  a  high-resistance  relay,  a 
low-resistance  relay,  a  battery  and  a  key  all  connected  in 
circuit,  a  circuit-breaker  and  a  resistance  coil,  both  in 
shunt  around  the  high-resistance  relay. 

700,052.  Electric  Motor  Car  or  Locomotive.  Colo- 
man  de  Kando,  Budapest,  Austria-Hungary. 
Application  filed  April   13,   1901, 

An  electric  motor  car  for  hitch-tension  eleciric  systems 
has  the  conductors,  motors  and  all  parts  carrying  current 
within  the  car  inclosed  by  but  insulated  from  metallic 
covers  surrounding  and  protecting  all  such  insulated  parts. 
Such  metallic  covers  are  not  part  of  the  electric  circuit, 
but  means  are  provided  to  connect  the  covers  electrically 
to   the  rails. 

700,079.  Potential  Regulator.  Robert  A.  Philip, 
Seattle,  Wash.  Application  filed  November  5, 
1 901. 

The  system  comprises  mains,  pilot  wires  and  potential 
transformers,  the  transformers  being  arranged  in  multiple 
arc  and  connected  with  the  mains,  and  having  secondary 
circuits  arranged  in  series  and  connected  with  the  pilot 
wires.  The  primary  and  secondary  coils  of  one  trans- 
former have  a  ratio  of  potential  differing  from  those  of 
another  transformer  for  the  purpose  of  modifying  ihe  mean 
potential  of  both  of  the  transformers. 

700,083.  Photographic  Shutter-controlling  Device. 
Joseph  Poliakoff,  Charlottenburg,  Germany. 
Original  application  filed  July  18,  1900.  Divided 
and    this   application    filed   February   27,    igoi. 

An  electric  circuit  contains  electrically  operated  shut- 
ter detent  mechanism  and  each  of  two  branch  circuits  con- 
tains a  selenium  cell,  both  of  the  circuits  being  arranged 
differentially  to  operate  a  circuit-closer.  Mechanism  is 
provided  for  intermittently  admitiing  light  to  each  of  the 
cells  and  a  device  is  employed  for  gradually  decreasing 
the  action  of  light  on  one  of  the  cells,  thereby  actuating 
the  circuit-closer  to  send  current  through  the  first-men- 
tioned circuit  to  release  the  photographic  shutter. 

700,100.  Sparking  Apparatus  for  Gasoline  Engines. 
John  W.  Stanton,  Providence,  R.  I.,  assignor  of 
one-half  to  Joseph  D.  Fitts,  Providence,  R.  I. 
Application  filed   August  26,    igot. 

The  invention  consists  of  a  properly  mounted  oscillat- 
ing shaft  having  a  sparking  pin  projecting  therefrom,  an 
electrode  bar  mounted  and  longitudinally  movable  on  a 
fixed  support,  means  adapted  to  move  the  electrode  longi- 
tudinally to  the  sparking  pin,  and  a  spring  adapted  to  be 
compressed  by  the  longitudinal  movement  and  to  move 
automatically  the  electrode  longitudinally  away  from  the 
sparking  pin  when  the  spring  is  relieved  from  the  com- 
pression. 

700,107.  Manufacture  of  Electric  Cables.  Julius  H. 
West.  Berlin,  Germany.  Application  filed  Sep- 
tember 21,  1901. 

A  helix  of  insulating  material  having  notches  in  its  sides 
and  wires  held  in  the  notches  is  described. 

700,111.  Electrical  Measuring  Instrument.  Vittorio 
Arcloni,  Spoleta,  Italy,  assignor  to  Camillo  Oli- 
vetti, Ivrea,  Italy.  Application  filed  July  25, 
1901. 

A  movable  part  of  the  instrument  is  acted  upon  by  the 
current  and  a  counterbalancing  device  equalizes  the  action 
of  the  current.  A  shaft  and  means  movable  longitudinally 
of  the  shaft  are  provided  for  automatically  increasing  and 
decreasing  the  tension  of  the  counterbalancing  devica. 
(See  cut.) 


NO.    700,130, — ELECTRIC   RAILWAY. 

700.128.  Electric  Railway.  Charles  J.  Kintner,  New 
York,   N.   Y.     Application  filed   May  6,    1901. 

A  safety  system  of  electric  railways  is  described  which 
einbraces  a  current  feeder  or  main,  a  series  of  sectional 
third  rails  or  conductors  normally  disconnected  there- 
from and  switching  mechanism  for  locking  the  sectional 
conductors  to  the  current  feeder  or  main  as  a  car  or  ve- 
hicle passes  by  or  over  the  same. 

700.129.  Electric  Railway.  Charles  J.  Kintner,  New 
York,  N.  Y.  Original  application  filed  May  6, 
1901.  Divided  and  this  application  filed  Sep- 
tember  25,    1901. 

In  this  system  interlocking  switching  mechanism  is 
provided  for  positively  connecting  the  sectional  con- 
ductors to  the  current  feeder  or  main  as  a  car  or  vehicle 
passes  by  or  over  the  same. 

700.130.  Electric  Railway.  Charles  J.  Kintner,  New 
York,  N.  Y.    Application  filed  December  5,  1900. 

Safety  circuits  including  devices  for  releasing  the  con- 
ducting terminals  of  the  switches  are  so  connected  to  the 
power-house  generator  as  to  be  normally  without  elec- 
trical current  potential,  and  the  entire  arrangement  is 
such  that  when  a  car  is  passing  by  or  over  a  given  sec- 
tional third  rail  or  conductor  the  switch  at  the  distant  end 
of  the  sectional  third  rail  or  conductor  immediately  in 
the  rear  thereof  is  rendered  temporarily  inoperative  until 
the  car  passes  out  of  the  section.     (See  cut.) 

700,134.  Trolley.  Michael  P.  Creahan,  Pittsburg, 
Pa.     Application  filed  October  25,  1901. 

A  bracket  arm  is  connected  to  the  upper  end  of  the  trol- 
ley pole,  a  harp  is  journaled  in  the  bracket  arm,  and  a 
forked  spring  is  connected  to  the  trolley  pole  and  to  the 
axle  of  the  trolley-wheel, 


NO.    700,111. — MEASURING   INSTRUMENT. 

700.136.  Reversible  Galvanic  Battery.  Thomas  A. 
Edison,  Llewellyn  Park,  N.  J.,  assignor  to  the 
Edison  Storage  Battery  Company.  Application 
filed    March   5,    1901.     Renewed   March  3,    1902. 

See  page  364. 

700.137.  Reversible  Galvanic  Battery.  Thomas  A. 
Edison,  Llewellyn  Park,  N.  J.,  assignor  to  the 
Edison  Storage  Battery  Company.  Application 
filed  March  5,  1901. 

See  page  364. 

700,147.  Sparking  Plug.  Charles  A.  Mezger,  Brook- 
lyn, N.  Y.,  assignor  to  Minnie  Mezger,  Brook- 
lyn, N.  Y.     Application  filed  March  25,  1902. 

An  electric  igniter  is  described. 

700,161.     Telephonic     Receiver    for    Wireless- signal 
Apparatus.  _  Thomas  Tommasina,  Geneva,  Switz- 
erland, assignor  to  Paul  Galopin,  Geneva,  Switz- 
erland.    Application  filed  May  24,  1900. 
See  page  368. 
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Lighting  Plant  in  Bush  Temple  of  Music. 

The  Bush  Temple  of  Music,  recently  erected  on 
the  North  Side  of  Chicago,  at  the  corner  of  Chicago 
Avenue  and  Clark  Street,  is  an  imposing  architec- 
tural- structure,  as  may  be  judged  from  Fig.  2.  It 
has  been  designed  to  provide  theater  and  music-hall 
facilities  for  the  north  section  of  the  city,  and  be- 
sides the  large  auditoriurn,  which  seats  1,000  people, 
there  are  provided  studios  and  offices  and  rooms  for 
a  postal  sub-station,  restaurant,  etc. 

The  mechanical  features  of  the  building  have  been 
carefully  planned  for  efficient  service  and  convenience 
to  the  tenants,  and  naturally  the  most  important  of 
these  is  the  heating  and  lighting  equipment.  The 
plant  is  located  in  the  basement  at  the  west  end 
of  the  building  and  consists  chiefly  of  two  Scotch 
marine  boilers  and  two  direct-connected  electric  gen- 
erating units.  The  boilers  are  78  inches  in  diam- 
eter and  14  feet  long  and  have  a  rated  capacity  of 
So  horsepower  each.  They  are  equipped  with  Mor- 
rison corrugated  furnaces  and  are  fed  by  hand.     The 


Eaton  &  Prince  type  and  are  driven  by  20  horse- 
power motors. 

The  building  is  wired  for  3,000  incandescent  lamps, 
the  wiring  all  being  run  in  iron  conduit.  Included  in 
the  lighting  load  are  two  large  electric  signs  over 
the  entrances.  Each  of  the  signs  contains  360  four- 
candlepower  lamps  and  the  letters  are  of  the  Stevens 
interchangeable  type. 

The  auditorium  of  the  Bush  Temple  of  Music 
occupies  a  good  share  of  the  building  above  the 
second  floor.  In  it  are  incorporated  many  good  fea- 
tures of  theater  construction,  such  as  broad  aisles, 
attractive  decorations,  easy  exits,  an  asbestos  cur- 
tain and  good  heating  and  ventilation.  The  lighting 
is  well  arranged  and  is  furnished  by  350  incandes- 
cent lamps  in  sizes  of  four,  eight,  and  16  candle- 
power.  The  stage,  for  the  size  of  the  house,  is 
quite  deep  and  roomy  and  is  supplied  with  all  the 
furnishings   of  the   regular  theater  stage. 

One  of  the  most  valuable  features  is  the  stage 
switchboard  and  the  lighting  service  which  it  con- 


already  has  hit  upon  a  method  of  manipulating 
the  colored  lights,  through  the  dimmers,  so  as  to 
get  an  excellent  sunrise  effect. 

A  large  pipe  organ  is  installed  in  the  auditorium, 
the  pipes  being  at  the  right  of  the  stage  and  the 
keyboard  in  the  orchestra  pit.  This  organ  is  used 
for  concerts  and  church  services  on  Sunday.  The 
organ  is  pumped  by  a  five-horsepower  fan-motor 
outfit  and  the  pipes  are  electromagnetically  controlled 
from  the  keyboard,  the  current  being  supplied  by 
two  cells  of  storage  battery. 

At  the  left  of  the  switchboard,  as  shown  in  Fig. 
3,  is  a  cut-out  board,  with  cut-outs  for  each  circuit, 
installed  in  plain  sight  and  in  reach  of  the  elec- 
trician. On  this  board  are  also  installed  switches 
for  controlling  the  organ  motor,  starting  box  and 
the  lights  in  the  14  dressing  rooms  beneath  the 
stage.  Cut-out  boxes  are  also  installed  in  the  halls 
throughout  the  building  for  controlling  the  lights 
on    the  various   circuits. 

The  entire  office  portion  of  the  fourth  floor  of 
the  building  is  occupied  by 
the  railway  department  of 
the  Chicago  branch  of  the 
International  Correspond- 
ence Schools.  Here  are 
located  the  necessarv  offices, 
examination  and  model 
rooms  and  a  very  complete 
instruction  room  containing 
air-brake  equipments  for  a 
60-car  freight  train  and  for 
a  five-car  passenger  train. 
This  equipment  is  arranged 
for  actual  operation  for 
demonstration  purposes,  the 
compressed  air  being  sup- 
plied by  a  compressor  In  the 
*  engine  room. 

^^^  The   building   is    supplied 

.._^B^  with  an  efficient  heating  and 

ventilating  system  and  every 
modern  convenience  has 
been  provided  by  the  own- 
ers, the  heirs  of  the  late 
William  H.  Bush.  The 
architect  for  the  building 
was  J.  E.  O.  Pridmore, 
and       Charles       G.       Arm- 


FIG.    I.       LIGHTING   PLANT 

use  of  this  type  of  boiler  for  isolated  plants  is  be- 
coming quite  general  in  Chicago. 

Fig.  I  shows  the  two  generating  units.  Each  of 
these  consists  of  a  12  by  13-inch  Ball  .(Erie)  simple 
engine,  driving  a  60-kilowatt,  125-volt,  direct-current 
compound  generator  of  the  Northern  type.  A  straight 
iio-volt  service  is  supplied  throughout  the  building 
for  lighting  and  power.  The  circuits  are  controlled 
from  a  two-panel  white-marble  switchboard,  shown 
at  the  right  in  Fig.  i.  For  each  generator  there  is 
a  single-throw,  triple-pole,  250-ampere  switch,  a  rhe- 
ostat and  ammeter.  A  voltmeter  is  also  installed 
for  reading  the  voltage  of  the  machines  and  the 
circuits.  On  the  feeder  panel  are  mounted  15  feeder 
switches  controlling  the  lighting  and  power  circuits. 

Among  the  motors  installed  are  two  of  the  North- 
em  type  for  driving  two  Yeomans  bilge  pumps  of 
a  capacity  of  400  gallons  a  minute  each  and  a  16- 
horsepower  Holtzer-Cabot  motor,  belted  to  a  Kroe- 
schell  ice  machine.  The  latter  operates  on  the  car- 
bonic-anhydride system  and  has  a  capacity  of  six 
tons  of  ice  a  day.  It  supplies  refrigeration  for 
the  manufactutre  of  ice  to  be  used  in  the  restaurant 
and  also  is  used  to  cool  distilled  water  that  is 
pumped  throughout  the  building  and  supplied  to  the 
tenants  through  stationary  fonts.  In  connection  with 
the  engine  room  there  will  also  be  a  room  for  the 
manufacture  of  ice  cream  to  be  used  for  the  res- 
taurant. Three  electric  elevators  are  installed,  two 
for  passengers  and  one  for  freight.     They  are  of  the 


IN    BUSH    TEMPLE   OF    MUSIC. 

trols.  The  board,  which  is  illustrated  in  Fig.  3  on 
the  next  page,  is  mounted  on  a  suspended  platform 
art  the  west  end  of  the  stage.  It  is  formed  of  two 
slate  panels.  The  service  from  the  power  plant  in 
the  basement  terminates  in  a  main  switch  at  the 
lower  part  of  the  board  and  is  distributed  to  the 
various  parts  of  the  house  and  stage  by  means  of 
29  feeders.  Six  of  these  circuits  control  the  house 
lights  and  23  the  stage  lighting-  The  switches  on 
this  board  and  also  on  the  main  board  in  the  base- 
ment are  of  the  Bossert  spring-blade  type.  One 
double  and  nine  single  theater  dimmers  of  the  Cut- 
ler-Hammer type  are  mounted  below  the  board. 
The  double  one  is  used  for  the  house  lights.  The 
single  dimmers  are  brought  into  service  in  manipu- 
lating the  stage  lights  and  can  be  interlocked  so 
as  to  be  operated  by  one  main  handle.  A  feature 
of  the  board  is  the  use  of  a  pilot  lamp  with  each 
circuit.  These  lamps  indicate  to  the  electrician  at 
a  glance  what  feeders  are  in  use  and  also  greatly 
assist  him  in  dimming  the  various  circuits. 

About  400  lights  are  used  regularly  on  the  stage. 
These  include  five  borders,  each  of  between  50 
and  60  red,  white  and  blue  lamps,  and  the  foot- 
lights of  so  lamps.  Five  floor  pockets  are  provided 
on  each  side  of  the  stage  from  which  "calciums," 
spot  lights,  strips  and  bunches  may  be  supplied  for 
special  illuminating  effects.  The  theater  electrician. 
Lew  Beck,  is  arranging  many  novel  lighting  and 
artistic  electric  features  for  use  on   the   stage,   and 


FIG.  2.       BUSH   TEMPLE  OF   MUSIC,  CHICAGO. 

Strong  &  Co.  were  consulting  engineers  for  the 
mechanical  and  electrical  features.  The  Arthur 
Frantzen  Company  installed  the  switchboards  and 
wiring  and  the  operation  of  the  plant  is  being  looked 
after  by  G.  W.  Carson,  the  engineer  for  the  building. 


Railway  Extensions  in  Missouri. 

George  W.  Baumhoff  of  St.  Louis  and  J.  D.  Orear 
of  Mexico,  Mo.,  are  promoting  the  building  of  an 
electric-railway  line  to  connect  the  towns  of  Mex- 
ico and  Paris,  a  distance  of  30  miles.  The  power 
house  will  probably  be  located  at  Paris,  and  it  is 
proposed  to  extend  the  line  ultimately  to  Shelbina 
and  Shelbyville.  Surveys  are  being  made  for  an- 
other  proposed  electric-railway  system,  beginning  at 
Thompsonville  and  running  west  to  Moberly  and 
Huntsville  and  east  to  Perry.  A  company  has  been 
formed,  with  C.  A.  Thompson,  J.  _H^_Starr,  F.  C. 
Jacoby,    William    Afflick,"  J.' D."  Stoner 'and 'J.'D. 
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Houseman  as  stockholders.  The  line  now  being  sur- 
veyed is  51  miles  long.  The  same  company  proposes 
to  build  cross-lines  from  Mexico  to  Paris  and  from 
Centralia  to  Paris,  all  three  lines  to  be  operated  from 
a  single  power  house  at  a  central  point. 


Does  It  Pay  to  Creosote  Wooden  Poles 

for  Electric  Line  Work?' 

By   W.   E.   Moore. 

An  electric-lighting  system  may  be  divided  into 
three  principal  parts,  viz.,  the  generating  station,  the 
distributing  lines,  and  the  house  wiring,  with  lamps, 
motors,  meters,  etc.  At  the  various  conventions 
of  this  association  numerous  papers  have  been  read 
tending  to  show  how  the  cost  of  production  and 
reliability  of  service  may  be  increased  by  various 
improvements  in  the  generating  plant.  We  have 
also  had  numerous  papers  on  arc  lamps,  their  light- 
distribution  curves,  power  factors,  and  their  dif- 
ferent systems  of  operation  ;  on  incandescent  lamps 
with  their  candle-hour  and  efficiency  curves,  and  on 
meters,  which  now  determine  almost  entirely  the 
revenue  of  the  company.  There  has,  however,  been 
very  little  said  on  the  distributing  system  and  how 


cedar;  the  sap  or  white  portion  quickly  rots  away 
at  a  point  near  the  ground. 

In  the  southern  and  eastern  states  cypress  is 
largely  used,  and  in  its  natural  state  has  a  life 
of  from  five  to  six  years  in  the  southern  portion 
of  the  United  States,  and  a  somewhat  longer  life 
in   the    North. 

Heart-sawed  pine  poles  have  a  somewhat  longer 
life  than  cypress,  ranging  from  eight  to  nine  years; 
but  sap  pine,  tiiough  readily  secured  in  sticks  of 
suitable  size  and  of  the  necessary  length,  is  never 
used,  on  account  of  its  rapid  decay.  It  lasts  scarcely 
more  than  three  years  when  used  without  being 
treated  with  some  preservative  compound.  It  is 
much  more  expensive  to  renew  decayed  poles  than 
the  original  cost  of  setting  them,  due  to  the  fact 
that  the--  do  not  all  decay  at  one  lime,  and  it  is 
therefore  necessary  to  set  them  piecemeal ;  and  it 
is  also  necessary  to  take  care  of  the  wires  while 
they  arc  being  reset,  which  is  often  quite  expensive 
in  case  there  are  a  large  number  of  wires  attached 
to  one  pole,  especially  junction  poles. 

For  this  reason  the  Augusta  Railway  and  Elec- 
tric Company  began  some  nine  years  ago  to  study 
the  problem  of  treating  poles  by  some  preservative 
compound   to   increase   their   life.     Our   first    experi- 
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to  reduce  the  expense  of  maintaining  the  lines,  not- 
withstanding that  in  the  operating  expense  of  most 
companies  approximately  one-third  of  the  income 
goes  toward  the  distributing  expense,  of  which  the 
maintenance  of  lines  constitutes  quite  a  large  item. 
The  principal  cause  of  the  depreciation  in  the  lines 
is  due  to  the  decay  of  poles,  for  as  yet  but  few 
lighting  companies  have  begun  the  use  of  iron  or 
creosoted  poles,  though  iron  poles  are  extensively 
used   for  street-railway  purposes. 

The  wooden  pole  is  usually  of  cedar,  heart  sawed 
pine,  cypress,  juniper  or  red  wood,  and  is  generally 
used  on  account  of  its  low  first  cost  and  the  com- 
parative safety  with  which  workmen  may  handle  the 
live  wires  when  standing  on  the  cross-arms,  as 
wood   is  a   fair  insulator. 

Red-cedar  and  white-cedar  poles,  while  they  have 
a  comparatively  long  life,  have  now  become  so 
scarce  that  it  is  extremely  difficult  to  secure  them 
in  sufficient  numbers  of  suitable  sizes  for  electric- 
light  lines  at  any  price  in  the  eastern  or  southern 
market,  though  there  is  yet  a  considerable  supply 
of  white  cedar  to  be  found  in  the  Northwest.  Cedar, 
when  of  good  quality,  has  the  capacity  of  resisting 
the  attacks  of  insects  and  fungous  growths  to  a 
greater  extent  than  any  other  wood  used  in  this 
country  for  poles.  This  statement  applies  only  to 
the   heart   of  the   stick,  and  more  especially   to    red 

I.  Paper  read  before  the  Xational  Electric  Light  Association 
at  Ciocinnati.  Ohic,  on  May  20,  1902.  Mr.  Moore  is  manager  of 
the  Augusta  Railway  and  Electric  Company,  Augusta,  Ga. 


nient  consisted  of  charring  the  butts  of  the  poles 
up  to  and  about  one  foot  above  the  earth  line,  and 
then  saturating  them  with  a  coal-tar  paint ;  but 
this  was  found  to  be  of  little  service.  We  then 
tried  painting  the  poles  with  various  brands  of  pre- 
servative compounds,  sold  under  different  trade 
names.  These  also  were  found  to  be  of  little  or 
no  benefit.  In  the  meantime,  our  poles,  which  were 
almost  entirely  of  cypress,  continued  to  rot  out 
after  an  average  life  of  about   five  or  six  years. 

Some  three  years  ago,  after  having  investigated 
the  results  obtained  both  in  this  country  and  abroad 
from  creosoting  poles,  we  purchased  and  installed 
a  creosoting  plant,  capable  of  treating  both  poles 
and  cross-ties.  This  plant  consists  of  a  steel  cylin- 
der, six  feet  in  diameter  by  102  feet  long,  with  heavy 
cast-iron  heads,  securely  supported  on  hinges  and 
arranged  to  be  clamped  against  a  fibrous  gasket 
on  the  head  of  a  cylinder  in  a  secure  manner,  so  as 
to  resist  a  hydrostatic  pressure  of  150  pounds.  This 
cylinder  has  a  narrow-gauge  railway  laid  through 
it.  with  tracks  continuing  beyond  the  ends  of  the 
cylinder;  there  is  sufficient  ground  room  at  one 
end  for  untreated  poles,  and  at  the  other  for  treated 
poles.  The  cylinder  has  a  series  of  inch  pipes  laid 
from  end  to  end  and  covering  the  bottom  side  be- 
tween its  tracks.  These  pipes  are  arranged  to  be 
supplied  with  steam  from  an  8o-horsepower  return 
tubular  boiler,  the  steam  being  superheated,  by 
means  of  pipe  coils  in  a  separate  furnace,  to  a  tem- 
perature of  approximately  400  to  500   degrees.     To 


the  cylinder  is  also  connected  a  14  by  24-inch,  direct- 
acting  vacuum  pump,  and.  again,  a  14  by  10  by  18- 
inch    direct-acting  oil-pressure  pump. 

The  poles  are  loaded  onto  a  train  of  iron  cars 
which  are  then  drawn  through  the  cylinder  by  means 
of  a  wire  rope  attached  to  a  hoisting  engine.  The 
cylinder  doors  are  bolted  up  tight,  after  which  live 
steam  is  turned  on  the  cylinder  until  a  pressure  of 
80  pounds  is  reached,  which  is  maintained  while 
superheated  steam  is  being  circulated  through  the 
heating  coils  in  the  bottom  of  the  cylinder.  This 
steaming  process  is  continued  for  a  period  of  from 
four  to  six  hours,  depending  upon  the  size  of  timber 
that  is  being  treated.  The  steam  pressure  is  then 
drawn  down  and  a  vacuum  is  pumped  in  the 
cylinder  containing  the  timber,  which  has  been 
heated  up  to  a  temperature  approximately  350  de- 
grees. The  effect  of  evacuating,  which  lasts  from 
six  to  four  hours,  is  to  season  the  green  timber  by 
drawing  the  sap  and  air  from  its  pores.  This  is 
facilitated  by  the  steaming  to  which  the  timjjer  has 
been  subjected,  which  has  had  the  effect  of  dis- 
solving the  sap  and  raising  it  to  a  temperature  far 
above  the  boiling  point,  due  to  reduced  pressure 
when  the  vacuum  is  applied.  The  sap  in  the  pores 
of  the  wood  is  immediately  volatilized  upon  the 
application  of  vacuum,  which  has  the  effect  of  mak- 
ing the  extraction  of  both  sap  and  air  verv  rapid 
and  complete. 

After  a  treatment  in  the  vacuum  lasting  from  four 
to  six  hours,  during  which  time  a  quantitv  of  sap 
is  pumped  frorn  the  cylinder  throu.gh  the'  vacuum 
pump,  the  valve  connecting  the  oil-storage  tanks, 
which  are  of  ,30,000  .gallons'  capacity  and  located  in 
a  pit  below  the  cylinder,  is  opened,  and  the '  at- 
mospheric pressure  forces  the  creosote  oil  up  into 
the  cylinder  until  it  is  filled.  After  this  the  oil- 
pressure  piimp  is  started,  drawing  its  supply  from 
a  tank  which  has  a  gauge  attached,  calibrated  to 
gallons.  After  the  pump  has  completely  filled  the 
cylinder,  its  operation  is  continued  until  the  required 
number  of  gallons  of  creosoting  oil  has  been  pumped 
into  the  cylinder  to  saturate  the  timber,  the  cubic 
contents  of  which  have  previously  been  figured,  to 
a  density  of,  10  to  12  pounds  per  cubic  foot.  This 
ordinarily  requires  a  pressure  of  60  pounds  of  oil 
per  square  inch,  applied  for  a  period  of  time  ranging 
from  two  to  four  hours,  depending  upon  the  diam- 
eter and  kind  of  timber  being  treated,  .\fter  the 
required  number  of  pounds  of  oil  have  been  in- 
jected into  the  timber,  the  oil  is  drawn  from  the 
cylinder  into  the  storage  tanks  and  the  steam  is  left 
circulating  through  the  superheating  coils  for  about 
one  hour,  which  is  done  for  the  purpose  of  some- 
what decreasing  the  oil  drippings  from  the  timber, 
which    would    otherwise    take    place. 

It  must  be  understood  that  steam  is  circulated 
through  superheating  coils  located  in  the  bottom 
of  the  cylinder  throughout  the  entire  process,  which 
ranges  from  16  to  24  hours.  The  'doors  of  the 
cylinder  are  then  opened  and  the  cars,  with  their 
load  of  treated  timber,  are  drawn  through  the  cyl- 
inder to  the  unloading  yard  by  means  of  the  hoi.sting 
engine  applied  through  a  wire  cable.  Anotherl  train 
of  cars,  which  is  standing  already  loaded  at  the 
other  end  of  the  cylinder,  is  immediately  drawn  in 
and  the  process  repeated. 

The  approximate  cost  of  the  average  size  (say 
34  feet,  eight-inch  top  diameter)  of  cypress  pole  in 
the  South  ranges  from  $1.75  to  $2.50  each,  and  the 
cost  of  creosoting  appro-ximates  $20  per  1,000  feet 
board  measure,  or  about  twice  the  first  cost  of  pole. 
^^'hi!e  we  ha^'c  no  time  test  showing  the  ultimate 
life  of  creosoted  poles  in  actual  service,  we  have 
every  reason  to  believe  that  their  life  will  be  pro- 
longed four  to  six  times  that  of  untreated  timber. 
The  Bell  Telephone  Company  has  used  creosoted 
pine  poles  for  upward  of  10  years,  and  where  the 
treating  has  been  properly  done  thev  have  yet  to 
show  the  first  signs  of  decay.  Sir  William  Preece 
of  the  British  Telegraphic  Department  reported  that 
creosoted  poles  had  been  in  use  in  England  for  more 
than  30  years  without  showing  indications  of  decay. 
Since  the  cost  of  treating  a  pole  averages  about 
twice  its  first  cost,  the  economy  of  creosoted  poles 
must  be  apparent  to  all.  The  art  of  treating  wood 
for  its  preservation  is  an  old  one,  having  been  prac- 
ticed in  one  form  or  another  for  many  years. 
Among  the  various  chemicals  used  are  chloride  of 
zinc,  zinc  and  tannin,  sulphate  of  copper,  bichloride 
of  mercury,  wood-creosote  oil  and  dead  oil  of  coal 
tar.  The  latter  is  the  more  generally  used  chemical 
for  wood  preservation,  and  it  is  also  more  expensive 
than  any  other.  But  the  treatment  of  wood  with 
creosote  oil  from  coal  tar  has  been  far  more  suc- 
cessful and  generally  used  than  any  other  process. 

Thus  far,  we  have  found  only  one  objection  to 
creosoted  poles,  which  is  due  to  the  tar  acids  con- 
tained in  the  creosote  oil,  principally  carbolic  acid, 
llic  effect  of  this  acid  is  to  make  the  handling 
of  the  poles  disagreeable,  as  it  inflames  the  hands 
of  those  who  handle  them,  and  at  the  same  time 
it  lowers  the  electrical  resistivity  of  the  timber  to 
such  an  extent  that  linemen  can  no  longer  depend 
upon  the  poles  to  insulate  them  from  the  ground 
when   handling   1,000  to   3,000-volt   wires. 

The  principal  preservative  property  of  creosote 
oil  appears  to  be  due  to  naphthalene,  which  is  de- 
posited in  the  pores  of  the  wood,  together  with 
the  antiseptic  acids  always  contained  in  dead  oil 
of  coal  tar. 
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'I'he  Rockland  County  Traction  Company  of  Ny- 
ack.  N.  Y.,  has  been  incorporated  with  $300,000  capi- 
tal   stock. 
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European  Practice  in  Three-phase  Elec- 
tric Traction.' 

By   Carl   L.   De  j\Iur.\lt. 

From  tests  on  the  Burgdorf-Thun  railway  we  may 
draw  some  very  interesting  conclusions. 

I  shall  first  sum  up  the  results  more  especially  in 
regard  to  the  motors  and  the  car  equipments,  which 
may  be  formulated  as  follows: 

1.  If  properly  designed,  alternating-current  mo- 
tors can  be  made  to  start  under  full  load  with  not 
more  than  normal  full-load  running  current.  They 
will  also  start  under  a  considerable  overload.  The 
only  condition  which  has  to  be  strictly  observed  in 
the  case  of  alternating-current  motors  is  that  the 
drop  in  the  line  voltage  may  not  exceed  a  certain 
percentage,  say  15  per  cent.,  to  be  on  the  safe  side. 
In  this  respect  the  continuous-current  system  is  more 
elastic  and  a  continuous-current  motor  will  start 
with  full  torque  even  under  very  low  voltages.  In 
practice  there  is,  however,  no  reason  for  allowing 
excessive  drops  in  the  line.  Besides,  it  would  be 
easy  to  install  on  particularly  exposed  points  trans- 
formers giving  a  somewhat  higher  secondary  volt- 
age in  order  to  increase  the  torque  of  the  motors 
in    these    cases. 

2.  In  regard  to  acceleration,  we  may  say  that  al- 
ternating-current motors  are  well  adapted  for  ac- 
celerating quickly  and  uniformly  up  to  full  speed. 
Compared  with  continuous-current  motors,  they 
show  a  somewhat  better,  viz.,  shorter,  time  to  get 
up  full  speed,  a  somewhat  increased  amount  of  en- 
ergy  consumed  during  the  acceleration  and  a  smaller 
maximum    energj-    input. 

3.  During  the  run  we  find  the  speed  of  the  alter- 
nating-current motor  to  be  practically  constant  on 
the  level  as  well  as  on  all  grades,  as  it  is  dependent 
practically  only  on  the  number  of  cycles  of  the 
generators.  This  means  that  alternating-current  mo- 
tors must  be  proportioned  so  as  to  be  able  to  draw 
the  maximum  weight  at  normal  speed  on  the  maxi- 
mum grade.  Continuous-current  motors  need  not 
have  the  same  output,  as  it  is  possible,  especially 
in  the  case  of  several  motors  per  car,  to  give  the 
motor  momentarily  a  greater  torque  by  reducing  the 
speed.  This,  however,  is  only  feasible  within  certain 
limits,  and  actual  practice  has  shown  -that  the  gain 
in  weight  of  motor  thus  obtained  is  verv-^  small,  com- 
pared with  the  weight  of  an  alternating-current  mo- 
tor running  always  at  the  same  speed.  In  most 
cases  it  will  hardly  exceed  10  to  15  per  cent.  Be- 
sides, as  pointed  out  above,  the  voltage  of  the  line 
might  be  increased  at  the  grades  in  order  to  increase 
the  capacity   of  the   alternating-current   motor. 

4.  On  down  grades  the  alternatng-current  motor 
acts  as  a  generator  returning  energy  to  the  line. 
This  recuperation  of  energy  is  not  only  theoretically 
feasible,  but  is  of  actual  interest  in  the  case  of 
prolonged  down  grades,  where  the  motors  thus  au- 
tomatically brake  themselves  and  where  the  de- 
scending trains  greatly  relieve  the  power  station. 
In  Siemens  &  Halske's  tests,  the  alternating-current 
generators  were  driven  by  continuous-current  motors 
from  a  storage  battery.  When  the  car  was  going 
down   grade,   energy  was    returned  and  the   storage 

batterj-  actually  charged.     The  Swiss  mountain  lines 
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better  efficiency  during  starting,  makes  the  con- 
trolling apparatus  more  complicated,  and  it  is  there- 
fore preferable  in  most  cases  to  adhere  to  the  ordi- 
nary resistance  control,  which  has  really  showed  up 
to  be  pretty  efficient  after  all. 

Now,  in  regard  to  the  line,  we  find: 

7.  The  increased  voltage  admissible  for  alternat- 
ing-current systems  reduces  the  dimensions  of  the 
line  wires.  If  carried  beyond  a  certain  point  the 
insulation  will,  however,  have  to  be  increased.  In 
cases  where  the  energy  used  is  so  large  that  it  can- 
not be  taken  off  the  line  at  voltages  below  1,000 
volts,  alternating  current  becomes  a  necessity.  I 
believe  that  100  to  150  amperes  per  contact  device 
is  just  about  the  maximum  permissible,  although 
I  know  that  in  some  cases,  especially  in  America,  as 
much  as  300  amperes  have  been  taken  off  by  one 
trolley  wheel. 

8.  The  transformation  of  the  high-voltage  alter- 
nating currents  universally  used  for  transmission  on 
long  roads  into  continuous  current  means  the  in- 
stallation of  rotar>'-converter  sub-stations.  For 
transformation  into  alternating  currents  stationary 
transformers  are  used,  which  do  not  call  for  any 
particular  attendance,  and,  having  no  rotating  parts, 
do  not  show  any  deterioration  from  use. 

Concluding.  I  might  now  make  the  following  few 
general  remarks  regarding  the  applicability  of  the 
two  systems  for  traction  purposes: 

Both  systems  are  probably  capable  of  satisfactorily 
doing  the  work  demanded  by  any  traction  problem. 
I  therefore  repeat  that  each  case  ought  to  be  studied 
for  itself  in  order  to  find  out  which  system  presents 
the  greater  advantages. 

Very  irregular  profile  and  frequent  stops,  espe- 
cially if  combined  with  greatly  varying  speeds  as 
found,  for  instance,  in  congested  city  street  traffic. 
make  a  line  generally  more  suitable  for  continuous 
current,  whilst  a  regular  profile,  even  in  the  case  of 
steep  grades  and  long  runs  between  stations,  would 
make  it  better  fitted  for  alternating  currents. 

Those  cases  are  rare,  however,  which  allow  of 
an  a-priori  decision  in  this  respect,  and  I  believe 
that  a  discussion  on  the  merits  of  the  two  systems 
in    general    is    a    difficult    thing. 

What  I  would  like  to  call  your  attetnion  to  is 
the  fact  that  the  Burgdorf-Thun  railway  answers 
a  whole  series  of  questions  relating  to  the  applica- 
tion of  three-phase  alternating  current  to  electric 
traction,  and  proves  without  doubt  the  possibility 
of  replacing  the  present  steam  locomotive  by  elec- 
trically driven  vehicles.  This,  of  course,  is  of  spe- 
cial interest  to  countries  like  Switzerland,  possessing 
natural  resources  in  the  way  of  waterpower.  but 
large  coal  fields  may  also  be  put  to  better  use  by 
erecting  electric  central  stations  in  their  immediate 
neighborhood  and  transmitting  the  energy  thus  gen- 
erated electrically  to  the  places  where  it  will  be  used 
on  the  cars. 


Electric  Railway  on  Ice. 

Certainly  a  novel  electric-railway  installation  was 
that  made  across  the  River  Neva  in  St.  Petersburg, 
Russia,  last  winter.     It  consisted  in  laying  the  tracks 
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have  installed  water  resistances  to  use  up  the  excess 
of   energy   made    free   by   descending   trains. 

5.  In  a  mechanical  w'ay  the  alternating-current  mo- 
tor is,  of  course,  superior  to  the  continuous-current 
motor.  The  absence  of  the  commutator  alone  is 
an  advantage.  Then  the  voltage  in  the  rotor  can 
be  chosen  as  low  as  convenient,  which  makes  the 
rheostats  better  and  safer.  All  the  Swiss  roads 
which  have  been  operated  now  between  three  and 
four  years,  the  Lugano  Tramways  even  seven  years, 
report  having  had  practically  no  repairs  whatever 
on  any  parts  of  the  electrical  equipment,  none  what- 
ever on  the  motors,  which  is  more  than  can  be  said 
of  the  usual   continuous-current  equipment. 

6.  Finally,  the  manipulation  of  the  cars  is  greatly 
simplified  by  the  constancy  of  speed,  which  in  this 
connection  is  a  decided  advantage.  All  the  motor- 
man  has  to  do  is  to  start  his  car  and  bring  it  up 
CO  speed.  The  car  itself  will  do  the  rest  until  it  is 
stopped  by  the  application  of  the  brake.  The  con- 
catenated  motor  control,  although  showing  a  slightly 

1.  ConclnsioDS  otp^per  read  before  the  Ameri*an  Institute  of 
Electrical  EDfiineers  in  New  York  rity  on  May  20,  1902.  Mr.  De 
Mnralt  is  an  electrical  eogineer  of  Zurich,  Switzerland. 


cn  the  ice  and  operating  the  cars  by  means  of  an 
overhead-trolley  system.  There  are  but  few  bridges 
across  the  river  at  this  point  and  an  excellent  service 
is  given  between  the  banks  during  the  summer  by 
ferry  lines.  During  the  winter,  after  the  thick  ice 
has  formed,  roads  and  footpaths  are  laid  out,  and 
the   river  presents  a  lively  scene. 

This  last  winter  an  innovation  in  the  way  of 
transportation  was  instituted  by  laying  two  electric 
railways  across  from  bank  to  bank.  One  line  op- 
erated between  the  Palace  of  the  Senate,  situated 
on  the  English  quay  and  on  the  left  bank  of  the 
Bolschaia  Neva,  and  the  Academy  of  Fine  Arts  at 
Wassili  Ostrow.  the  rails  being  laid  on  a  length  of 
about  550  yards.  A  second  line  crossed  the  river, 
west  of  the  Peter  and  Paul  Fortress,  where  it  is 
1,100  yards  wide.  The  railway  routes  were  lighted 
by  arc  lamps.  The  accompan\'ing  illustrations,  re- 
produced from  the  Tramway  and  Railway  World, 
show  the  method  of  supporting  the  trolley  wire  and 
the  style  of  car  used. 
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Hot  Water    versus  Steam  Heating.' 

Bv  D.  F.  McGee. 

Before  we  compare  the  merits  of  the  two  systems 
of  central-station  heating,  namely,  exhaust  steam 
and  hot  water,  it  would  perhaps  be  well  to  devote 
a  few  moments  to  a  few  facts  which  we  have  found  to 
be  necessary  to  the  financial  success  of  a  heating 
plant. 

First— The  investment  must  be  kept  as  low  as 
consistent  with  good  workmanship  and  first-class  con- 
struction. 

Second — The  proposition  should  be  to  utilize  only 
the  exhaust  steam  to  the  best  advantage  by  installing 
only  just  sufficient  mains  and  radiation  to  use  up  all 
the  exhaust  steam  during  time  of  maximum  load. 

The  claim  of  certain  promoters  of  heating  systems 
that  there  is  money  in  live-steam  heating,  and  that 
the  electric  light  and  power  furnished  need  only 
be  considered  as  a  by-product,  is  untrue,  and  has 
resulted  in  the  installation  of  heating  plants  which 
cannot  be  run  on  a  paying  basis. 

Before  installing  any  system  the  manager  should 
take  into  consideration  which  one  will  give  his  cus- 
tomer the  best  satisfaction,  which  will  be  reasonable 
in  first  cost,  and,  at  the  same  time,  be  economical 
m  operation.  My  experience  with  the  various  steam, 
hot-air  and  hot-water  systems  has  convinced  me  that 
nothing  meets  the  universal  requirements  for  a  cen- 
tral plant  as  well  as  hot-water  heat.  In  fact,  it  is 
the  only  heating  system  in  which  regulation  of  tem- 
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perature  in  the  various  buildings  is  absolutely  under 
the  control  of  the  attendant  at  the  central  plant  with- 
out a  complicated  system  of  thermostats  which  in- 
crease the  first  cost  of  installation,  and  are  always 
getting  out  of  order  and  are  consequently  a  continu- 
ous  source   of   expense. 

The  fact  that  a  hot-water  heating  plant  can  be 
operated  in  connection  with  condensing  engines  is 
a  great  advantage.  A  plant  can  be  run  condensing 
most  of  the  season,  and  still  get  the  latent  heat  of 
the  exhaust  steam  for  heating  purposes. 

I  had  charge  of  the  installation  of  such  a  plant  at 
Waterbury,  Conn.,  in  1896.  In  this  plant  we  also 
installed  an  economizer  for  heating  the  circulating 
water  with  waste  flue  gases,  which  we  found  to 
make  a  very  desirable  combination.  As  there  was 
only  about  20  or  30  degrees  difference  between  the 
outgoing  and  incoming  water  in  the  economizer,  wc 
experienced  no  trouble  whatever  from  flues  "sweat- 
ing" or  leaky  tubes  from  unequal  expansion,  which 
occurs  when  an  economizer  is  used  for  heating  feed 
water  only ;  this  one  was  used  for  that  purpose  dur- 
ing the  summer  months. 

Our  plant  was  started  up  in  October,  in  1899,  and 
the  first  season  we  had  about  14,000  square  feet  of 
radiation  in  service.  This  gave  us  a  loss  of  eight 
degrees  from  the  time  the  water  left  the  plant  until 
it  returned,  when  the  thermometer  was  10  below  zero. 
Last  year  we  increased  our  load  to  29,000  square  feet, 
and  the  difference  during  our  coldest  weather  was 
IS  degrees,  with  a  difference  of  20  pounds'  pressure 
between  the  supply  and  return  mains  at  the  plant. 
This  year,  with  about  35,000  feet  of  radiation  in 
service,  we  increased  the  speed  of  our  pumps  from 
20  to  30  pounds  between  the  supply  and  return  mains. 
We  found  that  it  required  just  20  horsepower  to 
maintain  this  pressure,  with  a  drop  of  15  degrees. 

Our  pipe  system  consists  of  a  closed  loop  or  cir- 
cuit of  five-inch  pipe  about  three-fourths  of  a  mile 
long,  w-ith  three  three-inch  shunts,  each  about  1,000 
feet,  extending  off  the  main  line.  In  this  circuit  and 
part  of  it  are  a  centrifugal  or  fan  type  of  pump,  an 
exhaust  steam  heater  and  a  live-steam  or  auxiliary 
heater.  The  exhaust  steam  from  our  engines  first 
passes  through  an  open  feed-water  heater  and  grease 
extractor,  which  heats  feed  water  for  our  boilers 
and  also  removes  the  cylinder  oil  from  the  exhaust 
steam.  It  then  passes  through  the  exhaust  heater 
for  the  heating  system,  where  it  gives  up  its  heat  to 
the  circulating  water,  the  surplus,  if  any,  escaping 
to  the  atmosphere. 

To  place  a  heating  plant  on  a  paying  basis,  it  is 
necessary  to  watch  and  take  advantage  of  every  point. 
In   the   first   place,   all   underground    work   must   be 

I,  Abstracts  of  papers  presented  before  the  National  Electric 
Light  Association  at  Cincinnati.  Ohio,  on  May  22.  1902.  Mr. 
McGee  is  manager  of  the  Red  Oak  (Iowa)  Electric  Company. 
Mr.  Porter  is  president  of  the  Alton  (111.)  Railway  Gas  and 
Electric  Company.  Mr.  Korst  is  manager  of  the  Janesville 
(Wis.)  Electric  Company.  Mr.  Maunsell  is  manager  of  the  Edi- 
son Electric  Illuminating  Company  of  Topeka,  Kan. 
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done  in  the  best  possible  manner,  bearing  in  mind 
that  the  mains  cannot  be  covered  too  thoroughly 
with  a  non-conductive  material.  All  pipes  should 
be  thoroughly  tested  and  leaks  repaired  while  they 
are  yet  uncovered,  for  every  drop  of  water,  in  fact, 
every  heat  unit,  represents  money  invested,  and 
should  be  guarded  accordingly.  It  pays  to  cover  all 
cellar  piping,  such  as  mains  and  branches,  with  a 
non-conducting  material  at  your  own  expense.  I 
find  that  one-thirty-second-inch  asbestos  paper,  which 
comes  in  rolls  of  about  100  pounds,  answers  this  pur- 
pose very  well. 

While  we  cannot  state  accurately  the  amount  of 
coal  chargeable  to  heating  service  during  the  past 
season,  yet  we  are  able  to  estimate  same  very  closely 
from  our  past  records,  and  find  that  it  is  about  600 
tons,  which  costs  $1.70  per  ton,  or  $1,020. 

We  have  in  actual  service  this  season  35,000  square 
feet    of    radiation.    This    brings    us    an    income    of 

$5.25°-  , 

We  have  decided  not  to  extend  our  system,  for 
when  we  take  into  consideration  the  interest  on  the 
additional  investment  for  street  mains,  and  the  fact 
that  we  would  tiien  be  compelled  to  burn  coal,  make 
steam  to  heat  our  water,  and  probably  require  extra 
boilers,  we  fail  to  see  where  there  is  any  money  m 
the  extra  investment  and  expense.  Now,  we  find 
that  to  make  the  investment  very  profitable  it  is  im- 
portant to  have  a  day  load  for  the  engines.  This 
perhaps  can  be  done  to  the  best  advantage  by  furnish- 
ing electric  current  to  your  customers  for  light  and 
power  at  a  rate  which  will  make  it  an  object  to  use 
it  and  still  permit  you  to  sell  it  at  a  profit.  This  is 
a  point  which  is  apt  to  be  overlooked  by  many  cen- 
tral-station   men. 


By  J.  F.  Porter. 

Our  heating  plant  was  constructed  and  placed  in 
operation  in  October  and  November,  1899.  We  at 
first  constructed  about  3.000  feet  of  mains  and  con- 
nected therewith  the  business  houses  to  which  we 
had  run  the  lines.  The  satisfaction  of  our  customers 
was  such  that  during  the  following  year  we  extended 
our  lines  to  the  residence  district,  which  is  situated 
on  the  hill  above  the  business  portion  of  the  town. 

We  now  supply  about  50,000  feet  of  radiation, 
placed  in  residences,  business  houses,  offices  and 
schools,  and  where  the  amount  of  radiation  installed 
is  sufficient  to  counteract  the  exposure  the  system 
is  giving  most  excellent  satisfaction.  As  we  have 
used  no  live  steam,  and  the  repairs  for  two  years 
have  amounted  to  less  than  $400,  we  consider  that 
our  investment  is  very  fair  and  will  be  more  desir- 
able as  time  passes. 

Everything  considered,  we  believe  that  a  hot-water 
heating  plant  with  sufficient  capacity  to  use  the  ex- 
haust steam  of  a  combination  railway  and  lighting 
station  will  prove  satisfactory  to  the  operating  com- 
pany. 

By  p.  H.  Korst. 

From  the  customer's  standpoint  the  well-known 
advantages  of  hot-water  heating,  such  as  the  ability 
to  maintain  an  even,  mild,  steady  temperature,  nearer 
to  nature's  summer  product  than  any  other  artificial 
heat,  and  to  have  just  the  right  amount  at  the  right 
time  and  place,  make  it  worth  much  more  than 
other  forms  of  heating.  Absence  of  noise,  water 
hammer,  odor,  air  in  radiators  are  also  good  features, 
and  are  talking  points  with  prospective  users. 

Our  customers,  after  two  seasons'  use,  are  highly 
pleased  with  the  service  and  recommend  it  to  all  in- 
quirers. They  say  they  would  willingly  pay  more 
rather  than  be  without  it. 

The  convenience  of  handling  and  the  absence  of 
dirt,  ashes,  smoke,  odor  and  noise  are  as  strong 
features  as  are  similar  good  points  in  electric  light- 
ing, which  make  the  latter  worth  more  than  our 
competitors'  lights.  It  is  easier  to  induce  a  heating 
customer  to  become  a  consumer  of  electricity  as 
well,  since  satisfactory  service  in  one  line  makes 
him  more  receptive  for  good  service  in  another. 

After  one  season  the  numerous  advantages  of  buy- 
ing heat  from  a  central  plant  will  soon  make  thern- 
selves  manifest,  and  plenty  of  business  will  come  in 
unsolicited. 

By  C.   R.    Maunsell. 

In  a  paper  presented  last  year,  a  few  facts  and 
figures  were  given  in  regard  to  the  investment  in  a 
steam-heating  system  and  its  effects  on  the  lighting 
and  power  business.  In  the  case  of  the  Topeka 
plant  it  has  proven  a  particularly  good  investment. 
After  five  years'  operation,  we  now  have  invested 
about  one-sixth  of  our  total  investment  in  the  steam- 
heating  system,  which  consists  of  65  feet  of  12- 
inch  pipe,  420  feet  of  lo-inch  pipe,  4,275  feet  of  eight- 
inch  pipe,  690  feet  of  six-inch  pipe,  and  480  feet 
of  four-inch  pipe,  a  total  of  5,935  feet  of  street  mains, 
30  meters  and  a  few  service  connections. 

Taking  into  consideration  the  cost  of  coal,  inspec- 
tion and  all  other  expenses  outside  of  station  for  a 
period  of  five  years,  the  cost  of  operation  has  been 
37  per  cent,  of  the  gross  revenue.  These  expenses 
do  not  take  into  consideration  extra  wear  and  tear 
on  boilers,  nor  any  increased  labor  in  the  station. 
The  effect  on  the  boilers  might  properly  be  con- 
sidered, but  would  be  only  an  estimate  at  best.  In 
our  station  no  increased  labor  has  been  necessary. 
We  use  coal-handling  machinery  and  stokers.  The 
effect  of  back  pressure  while  operating  a  steam- 
heating  system  is  not  such  a  serious  matter  as  many 
have  been  led  to  believe. 

The  engineers  regulate  the  pressure  by  a  schedule, 
which  was  compiled  in  accordance  with  the  outdoor 


temperatures,  this  being  the  varying  factor.  The 
average  temperature  for  this  locality  during  the 
montiis  from  October  to  May,  inclusive  (which  is 
our  heating  season),  as  taken  by  the  government 
Weather  Bureau  from  20  years'  records,  show  43.9° 
above  zero. 

The  maximum  back  pressure  is  required  but  a 
few  hours  during  the  heating  season  of  5,760  hours, 
or  eight  montlis.  Therefore,  it  need  only  be  consid- 
ered from  the  standpoint  of  the  capacity  of  the  en- 
gines, if  the  revenue  will  pay  for  all  coal  used  and 
also  interest  on  the  investment. 

Our  system  consists  of  12,763  square  feet  of  radia- 
tion in  mains,  1,640  square  feet  of  radiation  in  service 
pipes,  8,640  square  feet  of  radiation  in  covered  piping 
in  buildings  not  charged  for,  and  67,239  square  feet 
of  radiation  charged  for.  This  radiating  surface 
heats  6,528,475  cubic  feet  of  space.  The  amount  of 
steam  condensed  per  square  foot  of  radiation  during 
heating  season,  as  measured  by  the  water  meter,  we 
have  found  to  be  360  pounds ;  this  equals  at  meter 
rate  of  60  cents  per  1,000  pounds  of  water,  about 
22  cents  per  square  foot  of  radiation.  Two  thou- 
sand eight  hundred  feet  is  the  greatest  distance  from 
the  power  house  to  which  steam  is  supplied. 

We  have  found  it  good  practice  to  keep  a  card 
system  of  diagrams,  which  is  practically  a  floor  plan 
of  the  consumer's  premises,  locating  pipes,  traps, 
meters   and   radiators. 

To  enable  us  to  operate  at  a  minimum  pressure,  it 
is  essential  that  all  building  installations  be  under 
our  supervision,  and  we  have  a  set  of  specifications 
for   steamfitters. 

It  was  to  the  advantage  of  the  public  and  the 
company  to  issue  a  pamphlet,  telling  "what  to  do 
to  obtain  steam  heating  from  the  Edison  Company." 

The  one-pipe  loop  system  of  installation  gives 
the  best  results,  and  should  be  used  on  all  new  work. 
Rates— 

30  cents  per  square  toot  for  direct  radiatioD  per  season. 
35  ceots  per  square  foot  for  indirect  radiation  per  season, 
20  ceots  per  square  foot  for  cooling  coil  per  season. 
Meter  rate.  60  cents  per  thousand  pounds  of  water. 


Russian     Electric     Block    Signaling 
System.' 

The  permanent  committee  for  periodical  conven- 
tions of  the  electrical  engineers  of  Russia,  for  the 
second  biennial  convention,  held  last  February  and 
March  at  Moscow,  had  invited  propositions  for  the 
solution  of  certain  problems  in  electric  blocking  of 
railroad  trains  on  the  following  lines:  The  utiliza- 
tion of  the  contacts  of  the  rails  in  connection  with 
electrical  blocking  or  with  devices  for  regulation  of 


tion  of  a  contact.  It  has  also  an  opening  for 
the  introduction  of  an  insulated  cable  for 
transmitting  the  current  and  another  opening,  con- 
taining a  pin  for  the  transmission  of  the  bending 
motion  of  the  rail  to  the  apparatus.  The  beam,  as 
well  as  the  box  with  the  mechanism,  has  an  immov- 
able, fixed  position,  independent  of  the  position  of 
the  rail.  In  the  middle  of  the  space,  between  the 
sleepers,  is  fastened  tightly  to  the  base  of  the  rail 
a  brace  which  has  a  spring  that  reaches  below  the 
pin. 

To  the  fixed  shaft  (i)  (Figs,  i  and  2)  are  con- 
nected the  levers  (h),  (h')  and  (h"),  which  are  also 
connected  with  each  other.  Lever  (h')  is  movable 
on  the  shaft  (c),  and  has  at  its  left  a  cylindrical 
tube,  containing  a  spiral  spring.  All  the  levers  (h), 
(h')  and  (h')  are  movable  forward  and  backward 
on  the  shafts  (i)  and  (c).  Lever  (h)  has,  not  far 
from  the  shaft  (i),  and  to  the  right,  a  neck,  through 
which  runs  a  percussion  screw,  resting  on  the  head 
of  the  pin  (s),  and  transmitting  the  motion  of  the 
rail.  The  upper  end  of  lever  (h")  has  a  round  pin 
working  in  the  longitudinal  cut  (m)  when  the  lever 
is  locking.  This  lever  has  an  arm  connecting  with 
a  weight  (w),  and  with  the  weight  is  movable  on 
the  shaft  (i).  When  in  motion  the  arm  will  vibrate 
upward  and  downward  and  transfer  this  vibration 
to  the  contact  (u)  that  is  connected  in  its  lower  part 
(v)    with  the  earth  by  a  conducting  cable. 

Under  the  normal  inactive  position  of  the  device 
as  represented  in  Fig.  i,  the  rail  brace  and  pin 
(s)  have  the  position  of  rest,  with  the  percussion 
screw  resting  on  the  pin  (s).  As  soon  a,s  a  train 
approaches  the  rail  and  the  pin  (s)  commence  to 
move  and  the  whole  system,  finding  no  resistance, 
will  permit  the  arm  of  lever  (h'),  with  the  weight 
(w),  to  drop  slowly  downward  till  a  connection  with 
the  lower  contact  (v)  is  established.  The  current 
is  thus  allowed  to  pass  from  the  cable  into  the  lever 
and  the   earth. 

While  the  pressure  on  the  rail  is  continued,  the 
established  contact  with  (v)  remains.  When  the 
rail  returns  to  its  normal  condition  of  rest,  which 
will  take  place  when  the  train  has  passed,  the, whole 
system  at  once  comes  to  its  position  of  rest.  In 
case  the  train  should  remain  standing  on  the  rail,  the 
ductility  of  the  rail  comes  into  evidence  and  brings 
the  device  to  action. 

In  case  the  pin  (s)  should  extend  above  its  normal 
position,  which  may  result  from  severe  changes  in 
temperature,  etc.,  it  will  raise  lever  (h)  and  transfer 
the   motion  to  the  arm   with   the  weight    (w),   and 


Fig.  I.    Front  Elevation.  Fig.  2.    Cross-section  of  Apparatus. 

RUSSIAN    KLECTRIC   BLOCK   SIGNALING   SYS1EM. 

thus  cause  a  certain  pressure  on  the  upper  contact 
(u).  Next,  the  motion  is  transmitted  by  the  upper 
end  of  lever  (h)  by  pressing  on  the  spiral  spring 
in  the  cylinder  of  lever  (h),  thereby  removing  every 
disturbance  in  the  parts  of  the  mechanism. 


the   speed  of   a  running  train  for  a  given   distance 
should  be  governed  by  the  following  rules : 

1.  The  contacts  of  the  rail  shall  work  only  when 
a  train  passes  over  the  rails  and  be  of  such  con- 
struction as  to  permit  of  its  being  brought  into 
action  by  no  other  influence,  as,  for  instance,  by  the 
passing  of  a  handcar  over  the  rails  or  by  a  shaking 
of  the  roadbed,  caused  by  structural  work  on  the  road. 

2.  The  contact  must  be  of  such  duration  and  of 
such  perfection  in  mechanical  respects  as  to  permit 
the  electrical  current  to  perform  the  expected  results ; 
for  instance,  the  precise  action  of  the  recording  ad- 
justment in  a  registering  apparatus,  etc. 

3.  The  action  of  the  contacts  shall  be  independent 
of  atmospheric  conditions. 

4.  With  regard  to  construction,  the  contacts  shall 
permit  unobstructed  and  easy  repairing  on  injured 
parts. 

5.  The  maintenance  of  the  contacts  shall  be  as 
economical  as  possible. 

At  the  Moscow  convention  the  blocking  system, 
herewith  described,  was  considered  the  best  of  the 
propositions  submitted.  The  action  of  this  system  is 
like  that  of  most  of  the  other  systems,  and  is  based 
on  the  ductility  of  the  rail.  This  ductile  quality  of 
the  rail  has  been  utilized  in  this  system  to  great  ad- 
vantage. 

Practice  has  demonstrated  that  the  rail  shows  its 
pliable  character  a  good  deal  in  advance  of  an  ap- 
proaching train.  The  rail,  having  always  more  or 
less  of  a  chink  or  small  space  between  its  base  and 
the  surface  of  the  sleeper,  will  first  bend  downward 
close  to  the  sleeper  and  then  begin  to  press  on  it. 
The  first  wheel  of  the  approaching  train  will^  in- 
tensify this  pressure  and  the  ductility  of  the  rail  is 
soon   brought   to   its   maximum. 

The  method  in  which  this  system  utilizes  these 
characteristics  is  shown  by  the  following  description 
which  is  illustrated  by  the  accompanying  diagrams: 

On  two  adjacent  sleepers  a  beam  of  charcoal  iron 
is  fastened.  In  the  middle  of  the  space  between  the 
sleepers  a  box  is  fastened  vertically  to  the  beam. 
This  box  contains  an  arrangement  of  levers  required 
for  the  transmission  of  the  motion  and  for  the  forma- 
I.   From  the  Electrotechnic  of  St.  Petersburg. 


Proposed  Sale  of  Sprague  Company  to 
General  Electric. 

Circulars  have  been  sent  out  to  the  stock'nolders 
of  the  Sprague  Electric  Company  notifying  them  that 
an  offer  has  been  made  by  the  General  Electric  Com- 
pany to  acquire  control  of  the  Sprague  cotnpany. 
The  circulars  convey  the  information,  according  to 
the  financial  columns  of  the  daily  newspapers,  that 
the  terms  of  the  offer  have  been  approved  by  many 
of  the  largest  bond  and  stockholders  and  that  the 
merger  practically  is  assured.  According  to  the  in- 
formation, the  General  Electric  will  acquire  the 
Sprague  concern  by  an  exchange  of  securities  and 
a  little  cash.  The  options  which  the  security  holders 
of  the  Sprague  are  requested  to  give  expire  on  July 
loth.  The  capital  stock  of  the  Sprague  Electric 
Company  is  given  at  $5,000,000.  The  General  Elec- 
tric Company  recently  increased  its  capital  stock  to 
$45,000,000. 

Later  reports  of  the  transaction  state  that  the  terms 
upon  which  the  General  Electric  Company  will  se- 
cure the  Sprague  Company  are  as  follows :  For  the 
$1,000,000  bonds  of  the  Sprague  Company  there  is 
exchanged  55  per  cent,  in  Otis  Elevator  six  per  cent, 
preferred  stock  and  45  per  cent,  in  cash.  For  the 
$2,7  50,000  six  per  cent,  preferred  stock  of  the  Sprague 
comapny  there  is  exchanged  at  par  3%  per  cent.  40- 
year  gold  debenture  bonds  of  the  General  Electric 
Company.  For  the  $1,350,000  common  stock  of  the 
Sprague  company  there  is  exchanged  41.9  per  cent, 
in  Otis  Elevator  common  and  20.42  per  cent,  in 
(iieneral  Electric  3%  per  cent,  gold  debenture  bonds. 
The  Otis  Elevator  Company  stock  which  is  distrib- 
uted under  the  offer  is  now  in  the  treasury  of  the 
Sprague  company.  It  was  received  at  the  time  the 
Otis  Elevator  Company  absorbed  the  Sprague  Ele- 
vator Company,  which  latter  was  originally  a  part 
of  the   Sprague  Electric   Company. 
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Street-railway  Management.* 

By  T.  H.   Stuart. 

The  citizens  should  take  as  much  pride  and  in- 
terest in  the  street  railway  as  in  any  other  enter- 
prise within  the  city's  borders — in  fact,  more.  It 
is  an  institution  above  all  others  that  deserves  and 
should  receive  the  good  will  of  the  people.  The 
obligations  of  the  street  railway  to  the  people  should 
be  reciprocal.  There  are  no  doubt  a  great  many  cases 
within  our  observation  where  this  condition  does 
not  exist,  and  no  doubt  some  extreme  cases  where 
the  reverse  is  the  existing  condition.  But,  never- 
theless, where  this  latter  state  of  affairs  e-xists,  it 
becomes  the  duty  of  the  manager  to  remove  the 
prejudice  against  his  company  and  place  the  people 
in  the  proper  attitude  toward  the  enterprise. 

The  people  must  be  amused.  Since  the  days  of 
.  Nero  and  the  arena,  the  people  have  clamored  for 
amusements,  and  the  wise  street-car  man  has  seen 
lit  to  lake  advantage  of  this  weakness  in  man's 
nature,  and  build  for  him  at  some  point  on  his 
line  a  place  of  recreation  and  amusement.  It  has 
been  conclusively  proven  that  a  pleasure  resort,  op- 
erated in  conjunction  with  a  street  railway,  will  prove 
to  be  a  benefit  both  to  the  patron  and  the  projector. 
The  character  of  amusement  depends,  of  course,  en- 
tirely on  the  conditions  governing  the  street  railway, 
but  'whether  it  is  afforded  in  the  way  of  a  park, 
lake,  theater,  or  what  not,  it  should  be  conducted 
in  a  clean,  wholesome,  respectable  and  attractive 
manner.  Care  should  be  exercised  to  provide  at- 
tractions that  will  draw  a  desirable  class  of  patrons, 
i  he  predominating  rule  in  furnishing  these  attrac- 
tions seems  to  be  that  they  shall  be  furnished  free 
to  the  patrons  of  the  railway  line,  and  where  a 
theater  is  the  place  furnished — an  attraction  requir- 
ing the  use  of  a  performing  companv,  where  seats 
are  required — a  charge  for  seats  is  made,  which 
charge  in  most  cases  covers  the  expense  of  main- 
taining the  theatrical  company,  thus  making  a  net 
gain  to  the  railway  company  of  all  fares  gathered 
for  their  transportation  to  and  from  the  park.  This, 
in  my  opinion,  has  proven  the  most  satisfactory  plan, 
and  I  speak  from  experience,  as  the  company  which 
I  represent  furnishes  attractions  exactly  on  this 
basis. 

A  good  transfer  system  will  undoubtedly  greatly 
increase  the  travel,  and,  if  properly  guarded  from 
Iraud,  will  pay  the  manager  who  adopts  it. 

Considerable  latitude  should  be  left  to  the  motor- 
man  or  conductor  to  play  upon  in  the  handling  of 
exceptional  cases  with  which  he  is  bound  to  be  con- 
fronted. Many  a  costly  error  has  been  made  by  the 
poor  judgment  of  the  motorman,  coupled  with  the 
stringent  and  ironclad  rules  with  which  he  is  often 
burdened.  Instances  continually  arise  in  which  no 
general  instructions  can  be  given,  and  when  these 
occur  it  is  expected  that  the  employes  use  good 
judgment.  This  should  be  posted  by  every  street- 
railway  man  upon  his  bulletins,  and  when  an  ex- 
ceptional case  which  has  been  well  handled  comes 
to  the  notice  of  the  manager^  that  man  should  be 
commended  for  his  judgment.  A  manager  should 
always  treat  his  men  with  respect.  If  they  are  not 
worthy,  he  should  not  keep  them. 

It  is  a  question  worthy  of  discussion  and  consid- 
eration whether  a  motorman  or  conductor  should 
be  allowed  or  expected  to  have  a  full  knowledge, 
technically,  of  electricity  in  order  that  he  may  make 
certain  repairs  on  his  cars  in  cases  of  breakdowns 
on  his  run.  It  is  my  opinion  a  man  cannot  have 
too  much  knowledge,  but  it  is  my  firm  belief  that 
if  he  possesses  enough  knowledge  of  electricity  to 
entrust  him  with  the  making  of  repairs,  that  he  is 
best  fitted  for  the  car  shops  or  power  house.  A 
motorman,  after  long  service,  may  become  proficient 
in  any  or  all  branches  of  the  business,  but  the  prime 
and  especial  duty  for  him  to  learn  is  to  start  and 
stop  his  car,  and  especially  to  stop.  If  a  motorman 
does  this  successfully  and  keeps  clear  of  all  vehicles 
and  pedestrians  and  keeps  his  time,  he  has  his  hands 
pretty  well  filled,  and  if  he  does  this  frpm  day  to  day 
and  from  year  to  year,  without  coming  in  dangerous 
conflict  with  some  pedestrian  or  vehicle,  thus  laying 
the  company  liable  for  great  damage,  he  has  per- 
formed a  good  service,  and  is  worthy  to  be  com- 
mended. 

It  is  a  very  common  thing,  especially  in  a  new 
motorman,  to  excuse  himself  to  a  person  injured 
by  stating  that  "If  my  brakes  had  been  in  working 
condition,  I  could  have  stopped."  That  man's  head 
should  come  off  at  once.  He  should  simply  state 
the  truth,  and  we  all  know  that  the  truth  is,  under 
such  circumstances,  that  none  but  the  latest  and 
most  approved  appliances  are  in  use. 


Marconi  Company  Awarded  Alaskan 
Contract. 

For  the  wireless-telegraph  system  to  be  used  by 
the  United  States  government  in  Alaska,  which,  with 
a  description  of  the  proposed  routes,  was  mentioned 
in  a  recent  issue  of  the  Western  Electrician,  the 
Marconi  Wireless  Telegraph  Company  has  been 
awarded  the  contract.  The  route  over  which  the 
Marconi  company  will  install  its  system  is  across 
the  waters  of  Norton  Sound,  connecting  Fort  Davis, 
Cape  Nome,  with  St.  Michaels,  an  uninterrupted 
distance  of  108  miles.  This  installation  will  cost 
S9.919.     The  Marconi  company   was  the  only  com- 

1.  Abstract  of  paper  read  before  the  Soulhwestem  Gas,  Elec- 
tric and  Street  Railway  Association  at  San  Antonio.  Teias,  on 
April  19,  1902.  The  author  is  secretary  of  the  Citizens'  Railway 
Company  of  Waco,  Texas. 
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pany  bidding  on  the  land  route  between  Fort  Gib- 
boiis  and  Bates  Rapids,  a  distance  of  165  miles, 
which   is   also   proposed. 

Work  on  the  first-named  system  will  be  started 
immediately  and  will  be  completed  by  October,  it 
is  thought.  It  is  probable  that  the  constructing  engi- 
neers will  then  determine  the  site  in  Alaska  from 
which  wireless  communication  will  be  established 
with  the  state  of  Washington,  giving  Alaska  con- 
stant and  direct  communication  with  the  rest  of 
the  world. 


St.  Louis  Municipal  Electric  Power  Plant. 

An  interesting  engineering  installation  in  St. 
Louis.  Mo.,  is  the  city  waterworks  and  electric-light 
and  power  plant.     The  electric  plant  furnishes   cur- 
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transformations  and  consequent  loss  of  energy  in- 
volved, but  when  it  is  remembered  that  the  effi- 
ciency of  a  large  pumping  engine  is  high  while 
that  of  so  small  a  steam  engine  as  20  kilowattts 
would  be  low,  the  reason  for  the  choice  of  this 
method  is  apparent.  Indeed,  tests  have  shown  that 
this  generator  is  operated  on  a  total  steam  consump- 
tion of  about  30  pounds  per  electrical  horsepower- 
hour,  which  is  probably  much  less  than  could  be 
obtained  with  so  small  a  unit  by  direct  connection 
to  an  engine.  Of  course,  the  principal  advantage 
of  the  waterwheel  drive  is  in  the  matter  of  first 
cost,  a  waterwheel  costing  much  less  to  install  and 
requiring  less  care  than  an  independent  steam  engine 
of  the  same  capacity.     The  exciter  is  a  0.56-kilowatt. 


compound-wound,  multipolar  machine,  running  at 
1,400  revolutions  per  minute  and  125  volts.  It  is 
belted  from  the  alternator  shaft. 

This  plant  is  at  all  times  open  to  visitors,  and,  al- 
though it  is  some  distance  from  the  center  of  the 
city,  it  is  well  worth  seeing  on  account  of  the  com- 
plete and  thorough  manner  in  which  it  has  been 
equipped. 

Lighting  and  Power  in  Venezuela. 

There  are  three  electric  plants  run  by  water  in 
Venezuela,  according  to  data  obtained  by  Ignited 
States  Consul  Goldschmidt  of  La  Guayra ;  the  prin- 
cipal one  is  located  at  El  Encantada.  During  the 
rainy  season  this  plant  develops  400  horsepower,  but 


FIG.    I.       ST.  LOUIS    MUNICIPAL   ELECTRIC   POWER   PLANT.— GENERAL   VIEW   OF   PLANT 

rent  for  the  municipal  railway,  extending  from  the 
Baden  pumping  station  to  the  Chain  of  Rocks,  and 
for  lighting  the  several  buildings  belonging  to  the 
Water  Department  and  located  at  various  points  in 
a  distance  of  about  five  miles  along  the  Missouri 
River.  Although  the  electric  plant  is,  in  a  way, 
an  adjunct  of  the  waterworks  pumping  plant,  it  is 
well  installed  and  maintained,  and,  for  its  size,  is  a 
model    power    station. 

The    electrical    equipment   consists   of   a    lOO-kilo- 
watt  railway  generator  and  two  alternators,  one  of 
100  kilowatts  and  one  of  20  kilowatts,  with  exciters, 
switchboard,    transformers,    etc.,    furnished    by    the 
Westinghouse  Electric  and  Manufacturing  Company. 
The  direct-current  machine,  shown  at  the  left  in  Fig. 
I,  operates  at  575  volts  and  275 
revolutions   per    minute,    and    is 
direct-connected    to    a    straight- 
line  engine.     This  generator  has 
run  continuously  at  full  load  for 
24    hours    with     a     temperature 
rise   above   the    surrounding   at- 
mosphere   of    considerably    less 
than  40  degrees  Centigrade.     In 
the  same  test  the  economy  of  the 
engine  was  22  pounds  of  steam 
per  horsepower-hour. 

The  large  alternator,  shown  at 
the  right  in  Fig.  i,  is  used  dur- 
ing the  heavy  lighting  load  in 
the  evening.  It  is  of  the  revolv- 
ing-field, single-phase,  engine 
type,  running  at  277  revolutions 
per  minute  and  supplying  cur- 
rent at  1,150  volts  and  7,200  al- 
ternations. In  a  24-hour  full- 
load  test  the  machine  showed  a 
maximum  temperature  rise  much 
below  40  degrees  Centigrade. 
It  is  direct-connected  to  a  tan- 
dem-compound Ideal  engine. 
The  exciter  for  this  machine, 
seen  in  the  center  of  the  picture,  is  of  3.75-kilowatt 
capacity,  and  is  a  multipolar,'  compound-wound, 
belted  generator,  running  at  125  volts  and  1,600 
revolutions    per    minute. 

The  20-kilowatt  alternator,  which  is  also  used 
for  lighting,  operates  during  the  entire  day  and  that 
part  of  the  night  in  which  the  load  is  light.  It  is 
direct-connected  to  a  Pelton  impulse  waterwheel 
supplied  from  the  water  mains  and  running  at  1,200 
revolutions  per  minute,  the  unit  being  illustrated  in 
Fig.  2.  This  method  of  transmitting  power  through 
the  engine  and  pump  to  the  dynamo  may  at  first 
thought    seem    questionable,    because    of    the    many 


ST.  LOUIS   MUNICIPAL   ELECTRIC   POWER   PLANT. — ALTERNATOR 
DRIVEN    BY   WATERPOWER    FROM    PUMPING   PLANT. 


from  December  to  April  this  is  reduced  to  100  or 
less,  as  in  the  dry  months  the  water  is  used  for 
irrigating  the  adjoining  lands.  Three  vertical  tur- 
bines are  employed,  a,nd  the  generators  are  alternat- 
ing-current, and  develop  power  of  5,000  volts.  Most 
of  the  apparatus  is  of  Swiss  manufacture  and  the 
wires  came  from  Italy. 

The  power  developed  is  used  by  small  corn  mills ; 
also  by  printing  offices,  coffee  mills,  etc.  .\t  night 
it  is  employed  to  light  Caracas,  12  cents  a  horse- 
power a  night  being  paid  for  the  service.  The 
other  industrial  concerns  pay  from  30  to  50  cents 
a  horsepower  for  a  day  of  10  hours.  The  company 
is  now  erecting  a  new  plant,  i^  miles  farther  away, 
at  a  point   where  there   is   a  waterfall   of  300   feet. 
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Recent  statistics  showing  the  total  receipts  of 
surface  and  elevated  electric  railways  in  American 
cilies  for  the  year  1901  are  of  much  interest,  par- 
ticularly for  the  largest  four  cities.  Taking  all  the 
companies  the  gross  receipts  of  the  nimble  nickel  in 
New  York  for  the  year  named  were  no  less  than 
$+4.833,327 ;  for  Chicago,  $19,630,945 ;  Philadelphia, 
$13,969,547.  In  Boston  the  receipts  of  the  one  com- 
pany which  di:>es  an  exclusively  local  service  were 
$10,869,495.  However,  there  are,  in  addition,  in  the 
New  England  metropolis,  two  coinpanies,  or  groups 
of  companies,  which,  beside  doing  some  local  street- 
railway  business,  serve  a  wide  suburban  district  and 
many  cities  and  towns  even  beyond  the  farthest 
bounds  of  tlie  extensive  suburbs  to  which  the  loyal 
Bostonian  Vays  claim.  If  the  year's  receipts  of  these 
companies  be  included  in  Boston's  total,  the  amount 
v.'ould  be  $19,406,330,  or  very  nearly  as  large  as  Chi- 
cago's. But  this  amount  would  indicate  rather  the 
extent  to  which  Eastern  Massachusetts  is  interlaced 
with  electric  railways  than  the  street-railway  traffic 
of  Boston  proper.  In  the  New  York  total  Brooklyn 
and  Staten  Island  are,  of  course,  included.  The  fig- 
ures are  significant  as  showing  the  extent  of  the 
street-railway  industry. 


Within  the  year  mention  was  made  in  the  West- 
ern Electrician  of  the  proposed  trilingual  technical 
dictionary — to  be  called  the  Technolexicon — that  the 
Vcrein  Dentscher  Ingenieure  (Society' of  German 
Engineers)  is  arranging  to  publish.  The  undertak- 
ing has  met  with  universal  approbation  from  all 
sides  and  has  found  the  generous  support  of  many  of 
the  large  engineering  societies  and  of  a  considerable 
number  of  individual  collaborators  in  Germany, 
France,  Great  Britain  and  the  United  States.  The 
publishers,  however,  are  desirous  of  making  the 
work  as  complete  and  comprehensive  as  possible,  and 
ask  the  co-operation  of  all  societies,  trade  unions, 
technical  colleges,  large  manufacturing  establish- 
ments and  other  authorities.  Handy  note-books — 
"Merkhefte" — have  been  provided  for  the  collaborat- 
ors, in  which  all  the  contributions  and  notes  are  to  be 
written  down — if  possible,  with  translations.  Dr.  Hu- 
bert Jansen,  a  well-known  lexicographer,  has  been 
selected  as  editor-in-chief  of  the  dictionary,  and  he  is 
especially  desirous  of  obtaining  the  names  and  ad- 
dresses of  all  societies  and  authorities  not  already  in 
hand  who  could  help  in  the  work.  The  task  is  of 
almost  herculean  proportions ;  the  work,  when  com- 
pleted, will  be  of  great  value,  and  the  co-operation 
of  all  technical  individuals  and  organizations  in  the 
country  should  not  be  sought  in  vain.  Dr.  Jansen 
may  be  addressed  at  49  Dorotheen  Strasse,  Berlin 
(  N.  W.  7) ,  Germany. 


Examination  of  the  report  made  by  Haskins  & 
Sells,  public  accountants,  on  the  books  and  accounts 
of  the  electric-lighting  department  of  the  city  of 
Chicago  for  the  period  from  January  i,  1887,  to  De- 
cember 31,  1900,  shows  that  for  the  whole  period 
named  the  city  has  paid  out  for  its  municipally- 
provided  electric  street  lighting  $49,423.11  more  than 
the  same  service  would  have  cost  if  rented.  This, 
too,  is  estimating  depreciation  of  plant  at  five  per 
cent.,  whereas  the  experience  of  commercial  com- 
panies shows  that  not  less  than  eight  per  cent,  should 
be  taken,  while  10  to  15  per  cent,  is  often  more  nearly 
correct.  These  figures  would  seem  to  be  difficult  for 
the  municipal-ownership  advocates  to  explain  away, 
were  it  not  for  the  fact  that  the  costs  of  operation 
for  the  years  1898,  1899  and  1900,  taken  by  them- 
selves, show  quite  a  different  result.  Here  the  com- 
parative figures  for  municipal  operation  and  private 
supply  are  $881,071.55  and  $1,039,940.50,  respectively, 
showing  a  marked  saving  in  favor  of  the  municipal 
plant.  It  is  contended  that  since  the  affairs  of  the 
department  have  been  conducted  in  a  business-like 
manner — during  the  EUicott  administration,  in  short 
— the  plants  have  been  greatly  improved,  economies 
have  been  effected  and  civil-service  reform  rules  have 
been  enforced.  This  is  true  to  a  very  large  extent, 
and  it  is  interesting  to  observe  that  nowadays  the 
city's  expense  in  furnishing  lights  is  possibly  a  little 
less  than  the  rental  price  offered  by  the  central- 
slation  company.  The  difference  is  not  great,  but, 
considering  only  the  results  of  the  last  four  years, 
there  seems  to  be  reasonable  ground  for  the  state- 
ment that  the  city's  municipal  plant,  using  new  or 
comparatively  new  apparatus,  has  justified  itself.  This 
is,  of  course,  accepting  the  accountants'  estimate  of 


depreciation,  which  the  great  majority  of  electric- 
light  men,  with  the  hard  knocks  of  experience  in 
mind,  would  not  be  disposed  to  do.  It  would  be 
possible  to  take  the  figures  of  Haskins  &  Sells  and 
make  a  plausible  showing  either  way — for  or  against 
municipal  ownership.  Dr.  John  R.  Commons  thinks 
that  the  accountants'  statement  furnishes  ground  for 
a  strong  vindication  of  the  policy  of  municipal  own- 
ership in  Chicago.  It  shows,  he  says,  that  where 
a  great  city  is  intrusted  with  responsibility  it  is  able, 
in  due  time,  through  self-government,  to  introduce 
administrative  reforms  necessary  to  eliminate  politics 
and  to  place  the  undertaking  on  a  business  basis. 
vVe  do  not  fully  agree  with  this  optimistic  opinion, 
but  we  do  cheerfully  concede  that  Mr.  Ellicott  has 
made  a  great  improvement  in  the  administration  of 
his  department  and  has  gone  a  long  way  toward 
justifying  municipal  ownership  of  electric  street- 
lighting  plants. 


Submarine  boats  seem  to  be  gradually  making 
a  place  for  themselves  as  a  recognized  and  important 
type  in  the  principal  navies  of  the  world.  Their 
drawbacks  are  as  pronounced  as  ever;  but  it  is  held 
that  the  moral  effect  of  the  offensive  possibilities 
lurking  in  submergible  torpedo  boats  is  so  great  that 
no  nation  can  afford  to  neglect  the  submarines. 
Ensign  Nelson,  the  expert  in  charge  of  the  torpedo 
station  at  Port  Royal,  before  the  House  committee 
on  naval  affairs,  declared  that  a  submarine  boat 
of  the  Holland  type  could  drive  an  entire  hostile 
fleet  out  of  a  harbor,  because  the  enemy,  if  wise, 
would  put  out  to  sea  to  avoid  attack  which  could 
not  be  prevented,  because  it  would  be  delivered  en- 
tirely out  of  sight.  This  is  taking  a  most  optimistic 
view  of  the  prowess  of  the  submarine  boat,  which, 
as  everyone  knows  who  has  paid  much  attention  to 
the  subject,  would  have  its  own  troubles  in  getting 
near  enough  to  a  moving  battleship  with  an  alert 
commander  to  discharge  a  torpedo  with  any  hope  of 
effect.  Nevertheless,  the  hostile  admiral  would 
doubtless  be  chary  of  attacking  a  harbor  defended 
by  half  a  dozen  submarines ;  and,  no  doubt,  following 
the  prevailing  naval  fashion.  Ensign  Nelson  was 
right  in  giving  it  as  his  opinion  that  the  United 
States  should  at  once  develop  a  fleet  of  submarine 
boats  of  the  latest  type.  When  the  pending  naval 
bill  gets  into  the  Senate  it  is  quite  probable  that 
the  appropriation  for  submarine  boats  will  be  largely 
increased.  Manufacturers  of  electrical  machinery 
and  of  storage  batteries  will  have  no  reason  to 
oppose  a  liberal  appropriation,  and  will  continue  to 
watch  the  development  of  the  submarine-boat  idea 
with  interest. 


The  Cincinnati  convention  of  the  National  Elec- 
tric Light  Association  last  week  was  a  "warm"  one 
in  a  sense  more  comprehensive  than  that  of  mere 
physical  temperature,  although  the  latter  character- 
istic was  so  pronoimced  that  it  could  not  be  over- 
looked. Some  of  the  factors  that  helped  to  make 
things  interesting  were  the  very  large  attendance, 
the  programme  pressed  down  and  running  over,  the 
hustling  young  president  ever  alert  to  promote  a 
good-natured  technical  "scrap,"  the  changes  in  the 
by-laws  to  induce  the  small  companies  to  join,  the 
radical  recommendations  in  the  president's  address, 
the  exciting  lamp-efficiency  discussion  of  Tuesday 
afternoon,  the  formal  declaration  that  for  private 
plants  depreciation  should  be  taken  as  not  less  than 
10  per  cent.,  the  meaty  results  of  the  question-box 
queries,  the  resolution  opposing  the  proposed  under- 
writers' rule  against  3,soo-volt  overhead  alternating- 
current  circuits  in  cities,  the  decision  to  meet  in 
Chicago  in  1903  and  in  Sj:.  Louis  in  1904,  the  in- 
structive Nernst-lamp  discussion,  and  during  the 
early  sessions  of  the  convention  the  reports  of  sub- 
terranean rumblings  in  the  politics  of  the  association 
which  could  be  heard  faintly  on  the  surface,  but 
which  finally  resolved  themselves  into  a  burst  of 
r.cclaim  for  Mr.  Ferguson,  the  newly  elected  and 
well-deserving  president.  As  the  report  in  last 
week's  Western  Electrician  shows — and,  by  the  way, 
we  think,  in  all  modesty,  we  can  take  some  credit 
to  ourselves  for  this  complete,  illustrated,  promptly 
presented  report — these  features  helped  to  make  the 
eight  sessions  of  the  convention  of  exceptional  in- 
terest to  the  600  people  who  attended  the  meeting. 
Mr.  Doherty  was  well  entitled  to  the  resolution  of 
thanks  he  received.  He  gave  the  association  one 
of   the   best  conventions   it  ever   held. 


May  31,  1902 


Rates.^ 


By  Henry  L.  Doherty. 

I  believe  it  impossible  to  establish  uniform  rates 
except  by  determining:  the  nature  of  our  costs  and 
making  our  charges  on  a  similar  basis.  I  attempted 
to  analyze  the  central  station's  costs,  and  outline  a 
method  of  charging,  in  a  gaper  that  I  read  before 
this  association  at  its  convention  in  May,  1900.  Since 
that  date  I  have  had  an  opportunity  to  experiment 
with  the  rate  system. then  proposed,  and  am  more 
than  satisfied  with  results  obtained  by  its  adoption. 
It  will  be  the  aim  of  the  officers  of  several  of  the 
companies  in  which  I  am  interested  to  supersede 
gradually  all  special  rates  with  this  method  of  charg- 
ing. In  Denver.  Colo.,  we  have  since  last  April  put 
about  85  per  cent,  of  our  consumers  on  this  system 
of  charging,  and  the  change  has  given  but  little  dis- 
satisfaction and  has  been  favorably  received  by  a 
great  majority  of  our  consumers.  We  now  refuse 
to  entertain  new  applications  except  for  a  period  of 
one  year,  and  this  contract  expressly  states  that  the 
consumer  shall  pay  a  fixed  charge  for  readiness  to 
serve,  which  is  determined  by  the  maximum  he  may 
wish  to  demand.  Owing  to  competitive  conditions, 
our  rates  at  Denver  have  been  fixed  at  an  extremely 
low  point,  and  it  is  difficult  to  determine  how  much 
of  our  increased  business  has  resulted  from  this 
system  of  rates  and  how  much  has  resulted  from 
low-priced  current.  Ever}'  consumer  must  contract 
to  pay  us  $12  per  meter,  plus  $6  for  each  meter 
more  than  one.  plus  $i.So  per  lamp  connected,  plus 
five  cents  per  kilowatt  for  current.  From  these  prices 
we  allow  a  discount  of  50  and  10  per  cent. 

Immediately  upon  the  adoption  of  this  rate  scheme 
and  cutting  prices,  our  output  and  maximum  demand 
began  to  increase.  We  attribute  the  increase  in  con- 
sumption largely  to  the  adoption  of  lower  rates,  and 
not  particularly  to  the  system  of  charging;  hut  we 
feel  that  if  we  had  adopted  a  system  of  charging 
based  solely  on  consumption,  our  average  rates  would 
have  had  to  be  very  much  less  to  have  attracted 
the  same  increase  in  output.  This  scheme  of  rates 
has  also  been  adopted,  to  a  certain  extent,  in  Quebec, 
Can. :  Madison,  Wis.,  and  Lincoln,  Neb.,  and  the 
results  have  been  very  gratifying,  especially  in  the 
two  last-named  cities. 

I  do  not  hesitate  to  go  on  record  as  believingthat 
the  sale  of  current  at  a  fixed  rate  per  kilowatt  is  as 
inequitable  as  the  sale  of  current  at  a  fixed  charge 
per  lamp.  Flat  rates  give  us  a  loss  of  money  by 
long-hour  consumption,  and  meter  rates  a  loss  by 
short-hour  consumption. 


By  Louis  A.  Ferguson. 

There  is  no  subject,  probably,  upon  which  depends 
so  much  the  successful  financial  operation  of  a 
central-lighting  and  power  company  as  that  of  rate 
making.  Whatever  advance  has  been  made  in  this 
country  in  determining  a  proper  tariff  for  the  supply 
of  electricity  has  been  one  of  evolution,  and  we  find 
the  more  progressive  companies  have  abandoned 
the  old  methods  of  selling  electricity  at  a  flat  amount 
per  month  on  a  basis  of  discount  for  quantity  only 
and  have  adopted  some  more  equitaable  method  of 
charging. 

The  necessity  for  the  adoption  of  an  equitable 
method  of  charging  is  becoming  more  and  more  ap- 
parent, because  we  hear  on  all  sides  the  city  author- 
ities bringing  forward  the  cry  of  discrimination,  and, 
sooner  or  later,  those  companies  that  are  not  pre- 
pared to  go  before  -their  city  council  or  their  state 
legislature  and  demonstrate  conclusively  that  the  sys- 
tem on  which  they  charge  for  the  supply  of  elec- 
tricity is  equitable,  will  be  subject  to  unfair  uniform 
kilowatt-hour  price  regulation. 

An  equitable  method  of  charging  which  is  based 
on  the  underlying  principles  of  the  cost  of  produc- 
tion will  not  only  w^ithstand  the  attacks  of  the  city 
and  state  authorities,  but  will  return  to  the  stock- 
holders of  the  central-station  company  a  fair  divi- 
dend on  their  investment. 

The  advocates  of  a  uniform  kilowatt-hour  price 
advance  the  argument  that  electricity'  can  and  ought 
to  be  supplied  on  conditions  similar  to  gas.  It  is 
ver>-  doubtful,  however,  if  there  is  any  other  business 
carried  on  under  conditions  similar  to  those  under 
which  electricity  must   be  supplied. 

The  production  and  sale  of  electricity  differ  from 
any  other  business  in  that  the  supply  company  must 
manufacture  its  product  only  as  it  is  required,  and 
it  cannot  be  commercially  stored ;  consequently  the 
company's  plant  and  mains  must  be  governed  by 
the  maximum  demand  made  upon  them  at  any  time. 

Further,  the  customers  will  not  wait  for  the  sup- 
ply and  cannot  be  prevented  from  taking  it  when- 
ever  they  desire. 

A  uniform  kilowatt-hour  price  requires  the  com 
pany  to  sell  its  product  to  some  classes  of  customers 
at  an  absolute  loss  and  prevents  it  from  supplying 
its  product  to  other  consumers  from  whom  it_  might 
obtain  a  profit  at  a  price  lower  than  the  price  re- 
quired by   the   municipal    or    state   law. 

The  central -Stat  ion  company,  manufacturing  elec- 
tricity and  selling  its  product  on  an  equitable  basis, 
discriminating  justly  in  its  tariff  between  the  profit- 
able and  unprofitable  consumer,  may  extend  the  ad- 

I.  Abstracts  of  papers  read  before  the  National  Electric  Light 
Association  at  Cincinnati.  Ohio,  on  May  22.  1902.  Mr.  Doherty  is 
president  of  the  Denver  (Colo.)  Gas  and  Electric  Company.  Mr, 
Fergason  is  eeneral  superintendent  of  the  Chicaeo  Edison  Com- 
Dany.  Mr.  Wallis  is  manager  of  the  Weburn  (Mass.)  Light  and 
Power  Company.  Mr.  Patterson  is  manager  of  the  Union  Gas 
and  Electric  Company,  WaterviJle.  Me.  Mr.  Scovil  is  vice-presi- 
dent of  the  Cleveland  (Ohio)  Electric  Illuminating  Company. 
Mr.  Phillips  is  manager  of  the  Detroit  (Mich.)  Electric  Liglit  and 
Power  Company.  6Ir.  Dow  is  manager  of  the  Edison  lUnminat- 
oig  Company  of  Detroit.  Mich. 
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vantages  of  electricity  to  the  entire  community, 
selling  its  product  at  a  high  rate  to  the  consumer 
using  the  company's  investment  for  a  short  period 
daily,  and  at  a  lower  rate  to  the  consumer  using 
the  company's  investment  for  a  long  period  daily. 
A  central-station  company  operating  under  such  a 
system  of  rates  is  able  to  obtain  a  reasonable  and 
fair  profit  from  all  classes  of  customers  and  does 
not  exact  an  excessive  profit  from  one  class  of  cus- 
tomers to  make  up  for  the  loss  incurred  in  supply- 
ing the  unprofitable  class. 

I'lie  courts  have  determined,  as  to  other  lines  of 
public  service,  that  discrimination  is  lawful  pro- 
vided it  is  not  unjust,  and  it  certainly  can  be  proven 
that  any  discrimination  in  the  rates  for  the  supply- 
ing of  electricity  which  is  based  upon  the  cost  of 
the  supply  of  electricity  to  the  customer  is  just; 
and  it  is  my  further  belief  that  it  can  also  be  proven 
that  the  method  of  charging  a  uniform  price  per 
unit  of  electricity  supplied,  which  bears  no  relation 
w-hatever  to  the  cost  of  production,  should  be  classed 
under  the  head  of  unjust  discrimination,  and  there- 
fore prove  less  fair  and  less  reasonable  than  an 
equitable  and  variable  tariff  based  upon  the  cost  of 
production. 

For  the  first  five  years  of  the  operation  of  the 
Chicago  central-station  companies  it  was  their  prac- 
tice to  charge  a  uniform  list  rate  per  kilowatt-hour, 
with  varying  discounts,  ranging  up  to  20  per  cent., 
depending  upon  the  quantity  of  electricity  supplied. 
It  was  soon  found  necessary,  in  many  instances, 
in  order  to  retain  the  business,  to  increase  the  dis- 
count. This  was  especially  true  in  the  cases  of 
large  customers,  and  the  writer  about  nine  years 
ago,  in  order  to  establish  a  more  definite  and  satis- 
factory system  of  dealing  with  customers,  devised 
a  form  of  contract  which  embodied  an  agreement 
on  the  part  of  the  customer  to  use  the  company's 
service  to  the  exclusion  of  all  other  methods  of 
artificial  illumination  for  a  period  of  from  one  to 
five  years.  The  discount  allowed  from  the  list  price 
in  each  of  these  contracts  was  fixed  for  the  term 
of  the  contract,  and  was  determined  by  the  character 
of  the  customer's  load  factor,  which  was  estimated 
in  advance.  A  minimum  monthly  or  annual  pay- 
ment was  guaranteed  the  compan^'  by  the  customer, 
the  amount  of  the  minimum  in  every  case  approach- 
ing, as  nearly  as  possible,  the  anticinated  net  bills. 

The  company,  through  this  method  of  charging, 
made  very  rapid  progress  in  interesting  large  cus- 
tomers in  the  central-station  service,  and  was  re- 
markably successful  in  convincing  owners  of  isolated 
plants  of  the  advisability  of  abandoning  their  op- 
eration and  adopting  the  comapny's  central-station 
service. 

It  soon  became  evident,  however  that,  in  an  ex- 
tensive lighting  and  power  business,  such  as  is  to  be 
obtained  in  Chicago,  the  method  we  had  been 
emoloving  with  the  large  customers  could  not  nos- 
=iblv  be  applied  to  all  our  customers,  as  the  load 
factor  of  each  could  not  be  predetermined  with  ac- 
curacv.  and  a  large  corps  of  assistants  would  be  re- 
quired to  properly  handle  the  business  of  rate  mak- 
in.g.  so  that  it  might  be  fair  to  all  customers  alike 
and  profitable  in  all  cases  to  the  company. 

We  experimented  wath  the  system  of  charging 
based  upon  the  number  of  hours'  use  of  the  con- 
nected load.  and.  as  might  be  anticioated.  this  proved 
to  be  only  a  makeshift  and  had  only  limited  success, 
since  it  was  lacking  in  correct  principles  and  bore 
no  relation  whatever  to  the  cost  of  production.  The 
minimum  guarantee  per  lamp  connected  orevented 
the  installation  of  lamps  in  places  where  they  might 
be  used  only  intermittently,  and  thus  limited  the 
advantages  of  the  use  of  electricity,  especially  in 
th-'  home. 

Realizing  the  necessity  of  a  general  system  of 
cbargin,g  which  would  be  commercially  sound  in 
principle  and  not  only  equitable  for  all  classes^  of 
customers,  but  would  also  be  automatic  in  its  action, 
we  decided  to  employ  that  system  which  seemed 
to  afford  the  best  solution  of  the  problem,  of  allow- 
insT  a  reduction  in  rates  and  at  the  same  time  pro- 
vide a  fair  return  to  the  company  from  all  classes 
of  customers  for  the  service  rendered.  Our  success 
with  the  load-factor  and  minimum-guarantee  system 
as  employed  with  the  large  customers,  together  with 
the  full  realization  of  the  principles  underlying  the 
cost  of  supplying  each  customer,  led  us  in  1897  to 
adopt  for  all  new  business  and  for  the  gradual^  re- 
adjustment of  our  existing  business  the  Wri.ght 
demand  system  in  a  modified  form. 

To  fill  the  requirements  of  American  conditions 
the  w-riter  suggested  the  method  of  basing  each 
monthly  bill  upon  the  customer's  actual  maximum 
in  that  month,  and  to  charge  the  full  rate  of  20  cents 
per  kilowatt-hour  during  each  of  the  six  winter 
months  for  all  electricity  consumed  monthly  until 
the  consumption  reached  the  equivalent  of  45  hours' 
use  of  the  maximum  number  of  lamps  lighted  simul- 
taneously as  indicated  by  the  Wright  demand  meter, 
and  to  charge  10  cents  per  kilowatt-hour  for  all  elec- 
tricity consumed  in    excess   of  that   amount. 

During  the  six  summer  months,  however,  _  the 
full  rate  was  charged  for  all  consumption  until  it 
reached  the  equivalent  of  15  hours'  use  of  the  maxi- 
mum number  of  lamps  lighted  simultaneously,  and 
for  all  electricity  in  excess  of  that  amount  the  rate 
of  charge   was    10  cents  per  kilowatt-hour. 

The  net  rate  obtained  from  this  method.  w;ith  the 
rates  employed,  would,  of  course,  be  too  high  for 
large  consumers  and'  a  wholesale  discount  was  of- 
fered, the  discount  being  taken  only  from  the  low- 
rate  portion  of  the  bill,  the  amount  of  this  wholesale 
discount  ranging  from  five  per  cent,  to  customers 
whose  low-rate  portion  was  $100  and  increasing  by 
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five  per  cent,  for  each  $100  of  the  low-rate  portion, 
making  the  maximum  discount  50  per  cent,  in  the 
case  of  a  customer  whose  low-rate  portion  was  $1,000. 

We  have  within  the  last  year  simplified  our  method 
of  charging  by  abandoning  the  difference  between 
the  summer  and  winter  rates.  We  now  charge  the 
full  rate  of  20  cents  per  kilowatt-hour  for  the  equiv- 
alent of  one  hour's  daily  use  of  the  maximum  de- 
mand throughout  the  year,  our  reason  for  the  change 
being  that  we  found  it  objectionable  to  increase 
the  rate  of  charge  by  the  increase  of  hours  in  the 
f.nll  months,  just  at  the  time  when  the  consumer 
was  beginning  to  use  a  larger  quantity  of  electricity. 

The  method  of  charging  for  power  business  is 
as  follows:  The  full  rate  is  10  cents  per  kilowatt- 
hour  for  the  first  30  hours'  use  of  the  maximum 
power  per  month. 

Low  rate: 

8  cents  per  kilowatt-hour  for  the  second  30  hours'  use. 
6  cents  per  kilowatt-hour  for  the  third  30  hours'  use. 
4  cents  per  kilowatt-hour  for  the  next  450  hours'  use. 
3  cents  per  kilowatt-hour  for  the  next  180  hours'  use. 

The  low-rate  portion  of  the  bill  is  subject  to  the 
following   discount: 

Fiom  s  20  to  S  40 15  per  cent 

From  S  40  to  s  60 25  per  cent. 

From  S  60  to  S  80 30  per  cent 

FromS  Soto  Sioo 35  per  cent 

From  Sioo  to  S200 40  per  cent. 

These  rates  for  power  give  a  range  from  10  cents 
to    2.88    cents    per   kilowatt-hour    as    a    minimum. 

Since  the  system  was  put  into  effect  in  1897  we 
b.ive  kept  very  complete  statistics  showing  the  in- 
come at  the  different  rates  of  discount.  We  have 
in  use  in  Chicago  at  the  present  time  a  total  of  13,- 
022  Wright  demand  meters  and  15,633  recording 
meters,  the  income  from  the  customers  using  Wright 
demand  meters  being  $986,560  for  the  fiscal  year 
ended  March  31,  1902.  The  average  discount  from 
the  list  is  3S.I  per  cent,  for  light  and  49.1  for  power. 
Of  the  Wright  demand  meters.  94  per  cent,  are 
25  amperes  and  under,  showing  that  the  bulk  of  our 
business  on  this  system  is  with  relatively  small 
customers. 

The  total  number  of  customers  on  our  books  is 
18.623,  of  which  61.7  per  cent,  are  on  the  Wright 
demand  system.  At  the  end  of  our  fiscal  year. 
^VTarch  31.  ig02,  we  had  2.737  power  customers,  of 
which  50.7  per  cent,  were  on  the  Wright  demand 
system.  The  total  investment  in  meters  of  all  kinds 
on  the  company's  system  is  $353,000.  of  which  23  per 
rent,  is  for  Wright  demand  meters.  The  load  factor 
for  the  Chicago  companies  for  the  last  fiscal  vear 
was  27.1  per  cent.,  showing  an  average  daily  use  of 
the  system's  maximum   of  6'/2  hours. 

The_  total  yearly  expense  per  recording  meter  in 
1897.  includmg  the  salaries  of  superintendent,  book- 
keeper, insnectors  and  helpers,  miscellaneous  supplies, 
repairs  and  renewals  fbefore  we  adopted  the  Wright 
demand  system  of  charging)  was  $2.95  per  recording 
meter.  In  the  year  1901  the  total  yearly  maintenance 
expense  per  recording  meter,  including  the  same 
items,  was  only  $1.85  per  recording  meter,  .showing 
that  the  cost  of  maintaining  Wright  demand  meters 
is   inconsequential. 

Criticism  has  been  sometimes  made  of  the  method 
used  in  Chicago  on  the  ground  that  the  company 
might  do  a  large  amount  of  unprofitable  business, 
owing  to  the  fact  that  there  was  no  guarantee  to  the 
company  that  the  consumer  would  pay  for  at  least 
one  hour's  daily  use  of  the  maximum,  demand.  An 
analysis  shows  that  of  our  total  income  from  Wright 
demand  business,  only  8.6  per  cent,  of  the  total 
comes  from  customers  using  the  equivalent  of  their 
maximum  demand  for  less  than  one  hour  daily,  and. 
further,  that  the  ratio  of  gross  bill  to  full-rate  lamp 
hours  of  these  "shortage  customers"  is  57.3  per  cent.. 
so  that  the_  actual  amount  of  business  which  falls 
short  of  using  the  maximum  demand  one  hour  per 
day  is  only  3.67  per  cent.,  which  I  think  may  be 
considered  small  enough  to  be  unworthy  of  criticism. 
The  ordinance  under  which  we  operate  in  Chicago 
provides  that  we  shall  not  charge  at  a  rate  higher 
than  one  cent  per  i6-candIepower  lamp-hour,  so 
that  we  are  prevented  from  exacting  from  our  cus- 
tomers a  guarantee  that  they  will  use  the  maximum 
demand  at  least  one  hour  per  day;  but  even  though 
we  were  not  prohibited  by  the  ordinance  it  is  ven,' 
'^'^'ibtful  whether  we  would  consider  it  wise  to  exact 
this  guarantee  from  the  customer  in  view  of  the 
small  percentage  of  shortage  that  actually  exists 
in  practice,  for  such  exaction  from  the  customers 
by  the  coinpany  is_  often  the  cause  of  bitter  feeliiig 
and  undesirable  criticism,  and  sometimes  results  in 
unfair  legislation,  which  more  than  offsets  the  small 
gain  in  revenue  exacted  by  the  company  under  the 
minimum  guarantee. 

The  full-rate  portion  of  a  customer's  bill  should. 
under  no  circumstances,  be  subject  to  discount,  as 
in  all  equitable  tariffs  each  customer  should  pay  the 
■-ost  to  the  company  of  preparing  itself  to  supplv 
the  demand. 

The  cost  of  supplying  electrical  energy  from  a 
central  power  station  may  be  separated  into  two 
clearly   defined  groups : 

First — The  cost  of  getting  ready  to  supply  and 
d'ctribute    energy. 

Second — Cost  of  continuing  the  actual  supply  of 
energy. 

^  These  two  groups  may  be  designated  as  "prepara- 
tion" and  "production"  costs,   respectively. 

In  the  manufatcure  and  distribution  of  electricity 
from  a  central  station  the  preparation  costs  form 
by  far  the  greater  percentage  of  the  total  cost,  and 
each  customer  must  use  the  service  of  the  company 
a  sufficient_ length  of  time  daily  at  the  full  rate  of 
charge  to   insure   the   company   against   actual   loss. 
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After  the  customer  has  used  the  service  of  the  com- 
pany a  sufiicitnt  length  of  time  daily  to  insure  the 
company  against  loss,  then  the  company  may  sell 
the  consumer  the  balance  of  the  electrical  energy 
required  by  him  at  a  fair  margin  above  the  produc- 
tion cost  to  insure  a  reasonable  profit  on  the  invest- 
ment. 

I  believe,  however,  that  the  initial  rate  should  be 
maintained  as  high  as  possible,  and  if  it  is  found 
desirable  to  lower  the  charge  covering  preparation 
costs,  it  should  be  accomplished  by  reducing  the 
length  of  time  daily  that  the  customer  is  required 
to  use  the  maximum  demand  before  obtaining  the 
benefit  of  the  low  rate.  This  will  lessen  the  amount 
of  shortage  from  a  certain  class  of  customers. 

The  use  of  an  indicator  for  determining  the  maxi- 
mum demand,  without  limiting  the  same,  eliminates 
all  speculation  and  discussion  as  to  the  probable 
maximum  demand  of  the  customer,  and  puts  the 
rate  making  in  each  individual  case  entirely  in  the 
customer's  own  hands,  for  the  company  installs  the 
meter  and  the  customer  makes  the  rate  by  the  man- 
ner  in  which  he  uses  the  service. 

The  value  of  a  system  of  charging  which  places 
the  rate  making  in  the  customer's  hands  and  elimi- 
nates all  trading,  as  this  does,  must  appeal  stronerly 
to  one  who  has  had  much  experience  in  making 
rates  and  negotiating  contracts  with  a  large  variety 
of  customers:  and  from  five  years'  experience  gained 
with  this  system.  T  am  more  stronglv  convinced  of 
the  necessity  of  some  such  equitable  tariflF  being 
adopted  by  all  the  electric-lighting  companies  in 
every  city  and  town,  not  only  to  serve  justice  to 
the  customer,  but  also  to  protect  the  investor  in 
illuminating  properties  from  the  loss  of  revenue  re- 
sultine  from  injudicious  contracting,  so  common, 
esneciallv  in  the  smaller  cities  and  towns,  and  unfair 
municipal  price  resrulation,  both  of  which  will  be- 
come inevitable  without  a  proper  system  of  charging. 


By  L.  R.  Wallts. 

The  inquiries  that  have  come  to  the  writer  from 
all  parts  of  the  continent  since  the  last  meeting 
of  the  association,  at  which  the  paper  upon  the  Fore- 
see ('4-C")  system  of  charging  was  presented,  estab- 
lish in  his  mind  beyond  a  doubt  that  the  central- 
station  managers  of  this  countrv  are  fully  alive  to 
the  necessity  of  the  universal  adontion  of  some  uni- 
form method  of  charginsr  that  will  entirelv  succeed 
the    "flat-rate"    and    "uniform-meter    rate"    charging. 

\t  the  risk  of  repetition.  I  affirm  that  "capacity" 
is  the  central  station's  most  valuable  and  "current" 
its  least  valuable  property,  or  stock  in  trade.  "Ca- 
pacity" cannot  be  disregarded,  depending  upon  the 
consumer  to  use  enough  "current"  at  the  high  price 
per  unit  usually  charged  under  uniform-meter  rates 
to  make  a  profitable  return  from  each  Individual 
ron^iumer.  Minimum  consumers  should  not  receive 
their  supply  at  less  than  cost,  upon  the  theory  that 
there  are  enough  good  consumers  to  make  up  such 
losses  as  well  as  to  return  a  profit  on  the  whole 
onerPtlon.  Strictly  speaking,  the  customer  that  de- 
mands a  certain  capacity  should  not  expect  more, 
and  should  pav  the  fixed  charges  on  that  portion 
of  the  whole  that  is  thus  sold  and,  consequently,  re- 
served for  that  particular  customer.  We  should  not. 
however.  e::<pect  income  from  surplus  capacity  in 
excess  of  that  which  is  demanded  to  perfect  the 
service.  The  quantity  of  energy  supplied  can  then 
be  sold  to  all   at   a  uniform  rate  per  unit. 

Since  Julv  r.  1901,  all  the  customers  in  the  ter- 
ritory supplied  by  the  company  with  which  the  writer 
is  connected,  comprising  a  population  of  30,000  peo- 
ple, within  TO  miles  of  Boston,  have  been  chanr^d 
upon  the  Foresee  ('4-C)  system,  contracting  with  the 
fomnanv  for  a  Period  of  one  year,  acrreeing  to  pay 
for  the  "capacltv"  demanded  in  T6-candlepower  lamps, 
or  their  equivalent,  at  the  tariff  rates  established 
''as  per  schedules  contained  in  the  report  above  re- 
ferred to"),  plus  "current"  as  shown  by  meter  at  six 
cents  per  kilowatt-hour. 

The  lecalitv  of  this  method  was  questioned  by 
certain  consumers,  and  an  anneal  was  taken  to  the 
State  Board  of  Gas  and  Flectrlc  Lirrht  Commission- 
ers, who  after  thoroutrh  investigation,  rendered  an 
opinion  favorable  to  the  plan.  The  foUnwin"'  auo- 
tntions  are  abstracted  from  their  opinion:  "Such  a 
*;cheme  of  charging  is.  we  believe.  absoUitelv  unique 
in  the  electric-litrhtintr  business,  and  there  is  no  ex- 
perience bv  which  to  forecast  Its  results  rrllablv.  Tt 
is  evidentlv  intended  to  increase  the  profits  of  the 
company  bv  increasine  its  outnut.  and  at  the  same 
time  to  reduce  the  price  to  a  large  maioritv  of  its 
customers,  cnablincr  them  without  proportionate  in- 
rrp-ise  in  their  bills  I0  use  lichts  much  more  freely 
and   with   Increased  convenience." 


By   Ralph   J.   Patterson. 

This  nuestion  is  hecomlnc  more  and  more  Impor- 
tant all  the  time  as  the  central  stations  reabVe  that 
it  is  the  onlv  part  of  the  business  that  has  not  been 
prettv  well  devHoned. 

The  svstppi  T  found  In  operation  here  in  Water- 
ville  was  interestlnc.  from  one  point  of  view,  as 
being  an  indication  of  the  natural  tendency  of  all 
stations  to  base  their  rales  upon  capacity  demanded. 
The  schedule  of  rates  was  based  upon  the  number  of 
lamps  contracted  for.  and  the  customer  was  allowed 
*o  make  that  any  number  chosen,  except  in  some 
residences,  where  to  lamns  or  less  was  the  total 
lumber  installed.  In  which  case  the  actual  number 
installed   wr>s  taken. 

In  operating'  under  this  nlnn.  wp  find  that  neonle 
do  not  trv  to  keep  within  the  capacity  contracted  for. 
but  use  at  times  a  number  greatly  in  excess  of  that. 


It  is  the  writer's  belief  that  such  a  plan,  with  a 
suitable  limiting  device,  can  be  operated  successfully, 
as  it  must  be  patent  to  everyone  that,  knowing  the 
capacity  required  to  furnish  a  customer,  it  is  quite 
easy  to  calculate  the  amount  of  income  necessary  to 
realize  the  profits  that  must  be  obtained.  Of  course 
such  a  plan  would  be  more  beneficial  to  some  cus- 
tomers than  to  others,  but  all  have  the  same  rights. 
In  the  case  of  waterpower  plants,  such  as  this,  this 
feature  is  not  a  very  serious  one  to  the  company. 
In  a  steam  plant  it  would  perhaps  be  out  of  the 
question,  but  with  certain  regulations  as  to  the  use 
of  the  service,  objections  would  be  eliminated  to  a 
large  extent. 


Bv   Samuel  Scovil. 

I  confess  that  I  do  not  see  that  in  their  applica- 
tion of  the  "ideal  method  of  charge."  recommended 
by  Dr.  Hopklnson  in  England,  so  long  ago  as  1892, 
either  Mr.  Doherty  or  Mr.  Wallis  has  arrived  at  a 
solution  of  the  problem  in  the  sense  that  I  under- 
stand they  mean  to  advocate  as  being  essential, 
namely,  that  each  and  every  customer  shall  pay  the 
full  and  entire  cost  which  he  occasions  the  company 
serving  him. 

Mr,  Wallis'  "Foresee  system"  is  sadly  deficient  in 
this  respect,  inasmuch  as  his  plan  of  dividing  the 
total  installation  and  fixed  costs  by  the  capacity  de- 
manded, or  to  be  demanded,  fails  to  take  into  ac- 
count this  fact  that  there  is  a  great  difference  in 
the  cost  of  a  distribution  system  for  500  customers 
and  for  one  customer,  and  in  the  cost  of  serving 
500  customers  as  compared  with  one  customer. 
Hence,  if  he  were  obliged  to  figure  with  the  one 
customer  on  the  basis  of  a  system  for  500  customers, 
he  could  not  make  a  rate  that  would  get  this  business. 

Mr.  Doherty,  through  his  charge  "per  customer," 
in  addition  to  other  charges,  does  provide  for  some 
of  the  difference  which  we  know  a  company  can 
profitably  allow  in  serving  the  two  classes  of  cus- 
tomers under  consideration.  He  speaks  of  his  ex- 
perience in  Denver  with  this  method.  To  a  man  up 
a  tree,  this  experience  would  seem  to  be  of  slight 
value.  After  adopting  what  he  figures,  I  presume,  to 
be  an  equitable  (because  only  adequate  to  cover  all 
costs  and  provide  a  fair  profit)  set  of  charges,  he 
reduced  these  charges  by  a  discount  of  50  and  10  per 
.cent.,  reaching  thus,  I  infer,  at  once  a  point  where 
with  the  great  bulk  of  his  customers  the  guarantees 
they  are  asked  to  make  are  so  small  that  they  do 
not  have  to  give  them  any  consideration  whatever. 

Almost  any  system  of  rates  which  will  give  a 
company's  customers  more  current  for  the  same 
money  theretofore  paid  by  them,  or  the  same  current 
for  less  money,  always  meets  with  their  approval. 
All,  therefore,  I  understand  Mr.  Doherty's  system 
is  doing  In  Denver  is  to  allow  him  to  carry  on  his 
competitive  war  on  lines  that  tend  to  increase  the 
load  factor  of  his  station,  so  that  if  there  is  any 
profit  per  unit  in  selling  current  at  the  price  fixed 
by  him.   he  gets   all  there  is  In  the  business. 

I  assume  that  it  will  be  conceded  by  all  central- 
station  managers  who  have  studied  the  subject,  that 
the  cost  of  service  to  the  consumer  should  be  based 
in  the  main  on  the  hour's  use  of  the  capacity  de- 
manded by  him,  and  that  the  tariff  schedule  should 
be  proportioned  to  the  costs.  These  costs  consist  of 
those  expenses  which  are  fixed  and  those  which  are 
proportional  to  the  kilowatt  output.  There  is  a  di- 
versity of  opinion  between  students  of  the  subject 
as  to  what  expenses  are  fixed  and  what  are  propor- 
tional to  the  output.  Perhaps  the  appointment  of  a 
committee  would  result  In  an  agreement  upon  these 
points.  Until  such  an  agreement  is  reached,  cer- 
tainly no  universal  system  of  tariff  is  possible.  If 
such  an  agreement  were  reached,  it  would  be  found 
necessary,  probably,  to  modify  the  tariff  schedule 
from  the  cost  simply  of  short-hour  and  long-hour 
users,  in  order  to  meet  commercial  conditions. 

By  E.   F.   Phtlltps. 

Regarding  the  "uniform  meter  rates"  (which  was 
the  one  first  put  in  practice  by  us),  it  became  evi- 
dent several  years  ago  that  if  we  desired  to  extend 
our  business  to  any  considerable  extent,  or  to  popu- 
larize the  use  of  electricity,  some  reductions  would 
have  to  be  made  or  other  methods  adopted. 

The  first  to  be  tried  was  the  reduction  from  20 
cents  per  kilowatt-hour  to  t6  cents.  This  brought 
about  quite  a  considerable  increase  in  the  output,  and 
a  small  increase  in  the  net  revenue;  yet  it  did  not 
cause  much    of  an   Influx   of  new   business. 

It  was  then  decided  to  make  a  radical  departure 
in  the  matter  of  rates,  and  a  system  was  adopted 
whereby  the  consumer  was  required  to  pay  at  the 
rate  of  16  cents  per  kilowatt-hour  for  the  first  two 
hours  per  day.  or  60  hours  per  month  of  his  con- 
nected load  ;  all  current  used  in  excess  of  this  to  be 
paid  for  at  five  cents  per  kilowatt-hour,  total  bill  to 
be  subiect  to  discount  if  paid  within  10  days  from 
date  of  bill.  This  departure  had  the  effect  of  widen- 
ing out  the  curve  of  the  peak  load  and  brought  quite 
a  noticeable  amount  of  new  business.  The  net  earn- 
ings per  kilowatt-hour  of  output  fell  off  somewhat, 
yet  the  net  earnings  to  the  company  for  the  year 
showed  a  healthy  Increase.  During  this  time  the  reg- 
ular rale  for  power  service  had  been  put  at  10  cents 
ner  kilowatt-hour;  this  was  changed  to  10  cents  per 
kilowatt-hour  for  the  first  30  hours  per  month  per 
per  kilowatt  connected,  excess  current  at  five  cents 
per  kilowatt-hour.  Within  a  year  the  power  rate  was 
changed  to  to  cents  per  kilowatt  for  first  30  hours 
of  "maximum  demand"  instead  of  "connected  load." 
This  brought  about  a  very  noticeable  increase  in 
power   service   and    a   corresponding  change   in   the 


light-load  curve.  In  the  meantime,  the  two-hour  per 
day  rate  had  been  applied  to  the  residence  service,  and 
produced  general  satisfaction;  the  method  pursued 
was  an  arbitrary  one,  and  based  on  the  average  use, 
this  to  form  the  maximum  demand  at  the  i6-cent 
rate,  with  excess  current  at  five  cents,  and  minimum 
bill  of  $1  per  month.  The  average  earnings  per  kilo- 
watt output  in  the  residence  district  showed  a  decided 
drop,  yet,  notwithstanding  this  radical  departure,  the 
net  earnings  showed  an  increase,  thus  demonstrating 
that  we  were  on  the  right  track.  This  rate  Is  the 
one   still    in    use    for   residences. 

The  next  move  was  the  Inauguration  of  the  one- 
year  contract  on  the  "maximum-demand"  plan,  and 
the  change  to  one  hour  per  day  at  the  16  cents  per 
kilowatt  price,  excess  current  at  five  cents  per  kilo- 
watt ;  the  maximum-demand  contract,  however,  to 
cover  all  electric  service  used  by  the  customer. 
This  has  proved  the  most  popular  of  any  plan  yet 
inaugurated,  and  is  the  one  in  general  use  by  the 
company  at  the  present  time  for  all  service  except 
residences ;  but  it  is  optional  with  the  customer  as  to 
whether  he  shall  take  the  open  order  at  60  hours 
per  month  of  connected  load  or  30  hours  per  month 
on  maximum  demand.  In  the  case  of  arc-lamp  serv- 
ice, however,  the  customer  is  required  to  take  the 
maximum-demand  contract  for  one  year.  This  maxi- 
mum-demand arrangement  necessitated  the  installa- 
tion of  the  Wright  demand  meter  in  all  cases  where 
the  connected  load  was  known  to  be  in  excess  of  the 
demand.  This  form  of  contract  also  carries  with  it  a 
minimum  bill  per  month  of  16  cents  per  kilowatt- 
hour  for  the  first  30  hours  per  month  of  the  maxi- 
mum demand. 


By  Alex  Dow. 

Mr.  Doherty's  premises  are  correct.  His  deduc- 
tion therefore  that  the  sale  of  current  at  a  fixed  rate 
per  kilowatt-hour  Is  as  inequitable  as  the  sale  of  cur- 
rent at  a  fixed  charge  per  lamp  is  fully  warranted 
by  the  premises.  His  advocacy  of  the  Kapp  or  Hop- 
kinson  method,  which  he  has  put  into  effect  at 
Denver,  Is  reasonable;  and  I  believe  that  he  is  war- 
ranted In  assuming  that  a  considerable  portion  of  the 
new  business  obtained  by  his  company  Is  due  to  the 
method  of  making  the  rate  rather  than  to  the  low 
actual  rate  which  has  been  forced  upon  him  by  com- 
petition. I  appreciate  Mr.  Doherty's  frankness  in 
attributing  the  increase  of  consumption  largely  to  the 
adoption  of  the  lower  rates,  and  not  peculiarly  to  the 
system  of  charging.  In  many  cases,  both  in  the 
'^''-'-^pA  States  and  Great  Britain,  which  have  been 
recited  as  proofs  of  the  advantage  of  the  differential 
rate,  the  conditions  so  obviously  required  the  adop- 
tion of  a  low  rate  that  the  manner  of  Its  adoption 
was    of    comparatively    small    consequence. 

I  am,  however,  of  the  opinion,  after  five  years'  ex- 
perience with  differential  rates,  that  when  a  reduc- 
tion of  rate  Is  to  be  made,  it  should  be  made  in 
such  manner  that  the  reduction  will  apply  on  the 
business  which  is  being  done  at  a  profit,  and  not  on 
the  business  which  is  being  done  without  profit  or  at 
a  loss.  The  equity  of  the  differential  rate  Is  ex- 
pressed in  the  statement  just  made.  The  theory  of 
equity  requires  that  each  kilowatt-hour  sold  shall 
bring  a  uniform  profit  to  the  selling  company.  If 
any  current  Is  sold  at  a  loss,  a  higher  margin  of 
profit  must  be  taken  on  the  business  that  Is  done 
at  a  profit,  for  it  Is  certain  that  the  customers  must 
pay  all  the  expenses  of  a  lighting  company,  whether 
these  expenses  be  standing  charges  or  runriing 
charges;  otherwise  that  company  is  running  Into 
bankruptcy. 

Nevertheless,  I  must  recognize  that  the  ideal  serv- 
ice Is  that  which  operates  with  constant  load  24 
hours  a  day,  and  that  the  ideal  rate  is  that  which 
is  uniform  to  all  users,  regardless  of  the  time  of  day 
or  season  of  the  year.  We.  therefore,  should  take 
advantage  of  every  class  of  load  which  will  straighten 
our  load  curve.  The  straightening  may  be  done  in 
some  cases  by  obtaining  a  day  load  which  Is  literally 
a  daylight  load,  and  can  be  switched  off  at  dusk: 
in  other  cases — as  in  New  York — by  linking  together 
districts  whose  periods  of  maximum  load  succeed 
one  another;  or  possibly  in  the  future,  by  using  such 
a  large  proportion  of  storage  battery  that  the  In- 
equalities are  thereby  done  away  with.  T  do  not 
Intimate  that  any  of  us  can  at  present  so  straighten 
our  load  curve  as  to  warrant  a  uniform  rate.  T  say. 
however,  that  we  should  keep  on  tryinET  to  do  so; 
that  while  recognizing  the  necessity  and  the  equity 
of  the  differential  rate  under  present  conditions,  we 
should  persistently  endeavor  so  to  modify  these 
conditions  that  the  necessity  for  the  differential  rate 
will    ultimately   disappear. 


Waterpower    Development    in    Mexico. 

Henry  Hine,  president  and  general  manager  of  the 
Guanajuato  Power  and  Electric  Company,  has  just 
returned  from  Guanajuato,  Mexico,  where  his  com- 
pany will  soon  begin  the  construction  of  Its  $i,000,- 
000  power  plant.  The  plant  will  start  off  with  an 
initial  capacity  of  3,000  horsepower,  which  will_  be 
increased  to  7,000  as  soon  as  needed.  The  principal 
market  for  power  will  be  among  the  mines  In  and 
around  Guanajuato.  The  plant  will  be  constructed 
on  the  Duero  River  and  will  transmit  power  no 
miles.  The  final  incorporation  of  the  company  has 
been  effected  in  Colorado  Springs,  Colo.,  with  the 
followinj?  result :  President  and  greneral  manager, 
Henry  Hine;  vice-president,  John  Hays  Hammond; 
treasurer.  Leonard  E.  Curtis ;  secretary,  Trying  W. 
Bonbright.  These,  with  C.  A.  Coflin.  John  S.  Bar- 
rett and  Horace  G.  Lunt.  compose  the  directorate. 
The  company  Is  capitalized  at  $3,000,000. 
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Pass  &  Seymour  Porcelain  Sockets. 

The  accompanying  cuts  illustrate  two  types  of 
"P.  &  S."  porcelain  weatherproof  sockets  and  re- 
ceptacles. These  sockets  are  neat  in  design  and  dur- 
able in  strength.  The  porcelain  is  of  the  well-known 
Pass  &  Seymour  manufacture,  making  it  strong 
enough  to  stand  very  severe  shocks.  The  very  best 
grade  of  stranded  rubber-covered  wire  is  used  on 
the  sockets  and  receptacles.  The  stranded  lengths  of 
wire  are  eight  inches,  but  wires  of  any  length  can  be 
furnished  on  order,  at  a  slight  advance  in  cost. 
Pass  &:  Seymour  have  just  issued  some  new  special 


PASS   A    SEYMOUR   PORCELAIN   SOCKETS. 

prices  on  these  goods  and  would  be  glad  to  quote 
them  and  also  submit  samples.  The  Chicago  office 
of  the  firm  is  located  at  130  West  Jackson  Boulevard 
and  is  in  charge  of  John  W.   Brooks. 


Manufacture  of   Atmospheric   Products 
at  Niagara  Falls. 

A  process  has  been  exploited  at  Niagara  Falls, 
N.  Y..  for  the  fixation  of  nitrogen,  and  as  a  result 
the  Atmospheric  Product  Company  has  been  incor- 
porated with  a  capital  of  $1,000,000.  The  directors 
of  the  company  are  Charles  S.  Bradley.  William  E. 
Knight.  William  F.  Crawford,  Harry  E.  Knight, 
David  J.  Newland,  C.  Van  Gruever  and  William  P. 
Hammond,  all  of  New  York  city.  Mr.  Bradley,  as- 
sisted by  D.  R.  Lovejoy,  has  been  investigating  the 
form  of  an  electrical  discharge  that  would  induce 
the  chemical  mixture  of  nitrogen  and  hydrogen  in 
the  air  for  some  months.  Their  work  has  been 
carried  on  at  the  works  of  the  Ampere  Chemical 
Company  on  the  lands  of  the  Niagara  Falls  Power 
Company,  and  it  is  stated  that  they  have  deter- 
mined that  a  high-voltage  direct  current,  made  to 
arc  in  a  particular  manner  in  a  closed  chamber,  will 
convert  air  into  nitrogen  trioxide,  giving  a  large 
vield.  This  is  the  fixation  of  nitrogen  on  a  com- 
mercial scale,  and  it  has  brought  about  the  incor- 
poration of  a  powerful  company  to  make  atmospheric 
products. 

On  the  occasion  of  Lord  Kelvin's  recent  visit  to 
this  country  he  spent  half  a  day  while  at  Niagara 
in  the  experimental  plant  of  the  Atmospheric  Prod- 
uct Company,  and  he  is  accredited  with  having  said 
the  process  was  the  most  wonderful  thing  he  has 
seen  on  this  side  of  the  Atlantic. 

It  is  given  out  that  in  the  process  a  chamber  about 
10  feet  high  is  used,  into  which  is  led  cool,  dried 
air.  This  air  is  made  to  pass  through  a  region 
where  electric  arcs  are  continuallv  discharging,  the 
arcs  being  of  light  current  and  heavy  voltage.  It 
is  about  these  arcs  that  the  chemical  transformation 
takes  place,  the  air  becoming  a  brownish-red.  gas- 
eous substance — trioxide  of  nitrogen.  From  the  en- 
closed chamber  the  gas  is  led  to  an  absorption 
tower,  where  it  is  brought  into  contact  with  what- 
ever substance  of  which  a  nitrate  is  desired.  Thus, 
it  is  said  that  by  leading  the  gas  through  pure 
water  pure  nitric  acid  results  therefrom.  If  brought 
into  contact  wnth  caustic  potash,  the  product  be- 
comes saltpetre,  and  in  contact  with  caustic  soda, 
the  product  formed  is  Chili  saltoetre.  One  ac- 
fluainted  with  the  process  has  said  that  within  a  few 
vears  he  expects  to  see  starch  made  in  the  factory 
that    is    to    be    erected    at    Niagara    Falls. 


American  Screw  Machines. 

Plants  devoted  to  the  manufacture  of  electrical 
machiner\-  and  soecialties.  by  the  very  nature  of 
their  work,  require  a  considerable  amount  of  metal- 
working  machinery,  and  this  fact  has  served  to 
bring  the  machine-tool  trade  and  the  electrical  field 
into  close  relationship.  The  screw  machine  is  one 
of  the  most  interesting  machines  used  in  connection 
with  electrical  construction.  The  accompanying  pic- 
ture illustrates  a  oortion  of  the  works  of  the  Amer- 
ican Tool  Works  Company  of  Cincinnati  devoted  en- 
tirely to  construction  of  screw  machines  of  various 
sizes,  with  the  latest  lot  of  No.  3's  and  No.  d's  just 
comoleted  and  lined  up  ready  for  shipment.  The  fa- 
cilities which  this  company  enjoys,  in  the  wav  of 
abundance  of  floor  space,  and  so  on.  have  made  it 
possible  to  devote  a  large  and  distinct  department  of 
its  works  to  the  exclusive  construction  of  each  of 
the  different  types  of  machine  tools  which  comprise 
its  line  of  manufacture :  and  in  each  department 
these  facilities  have  enabled  the  company  to  follow 
the  polic3"  of  building  all  machines  in  large  lots 
simultaneously — a  practice  which  has  its  obvious  ad- 
vantages. The  machines  in  the  foreground  give  a 
""■^■^d  idea  of  the  American  machine  and  its  mani- 
fold improvements. 
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Berlin  Elevated  and  Tunnel  Railway. 

After  5%  years  of  labor  in  construction,  the  Ber- 
lin elevated  and  underground  electric  railway  was 
opened  for  traffic  on  February  iSth.  As  long  ago 
as  1S92,  it  became  apparent  that  existing  facilities 
were  inadequate  to  handle  the  steadily  growing  traf- 
fic of  the  central  portion  of  the  city.  Many  of  the 
principal  streets  in  the  older  districts  are  narrow ; 
many  which  were  laid  out  centuries  ago  to  fit  the 
meanderings  of  the  river  are  crooked,  and  at  many 
points  where  these  crowded  thoroughfares  converge 
cars  and  omnibuses  pass  so  continuously  and  travel 
becomes  so  congested  at  certain  hours  that  some 
new  means  of  relief  became  imperative.  Accord- 
ingly, Siemens  &  Halske.  the  electrical  manufacturers 
and  constructors,  petitioned  for  a  franchise  to  build 
and  operate  an  electrical  railway  which  should  be 
subterranean  in  the  densely  built  central  portions 
of  the  city  and  elevated  in  the  southern  and  western 
precincts,  where  space  and  other  conditions  favored 
such  construction.  The  franchise  was  granted  March 
22,  1893,  for  a  term  of  99  years.  The  municipality, 
in  August,  1897,  granted  right-of-way  for  Ihe  entire 
distance,  viz.,  10.4  kilometers  (6.5  miles),  of  which 
7.8  kilometers  (4.8  miles)  are  in  Berlin  proper,  two 
kilometers  (1.2  miles)  in  Schoeneberg,  and  1.4  kilo- 
meters (0.8  mile)  in  Charlottenburg,  two  populous 
and  handsome  suburban  cities,  which  adjoin  Berlin 
on    the    south    and    west,    respectively. 

The  wholly  underground  section  of  the  road  which 
leads  from  Potsdamer  Place  northeastward  to  the 
.\lexander  Platz  beyond  the  river  is  still  in  abeyance, 
and  will  not  be  commenced  until  the  overhead  sec- 
tions have  been  operated  and  their  efficiency,  both 
technical  and  commercial,  demonstrated  by  the  test 
of  actual  experience.  The  line  is  double-tracked 
throughout,  and  trains  are  run  at  intervals  of  five 
minutes  during  the  busy  hours  of  morning  and  even- 
ing, and  at  lo-minute  intervals  during  the  middle 
of  the  day  and  after  eight  o'clock  in  the  evening. 

Power  is  supplied  by  a  plant  of  three  direct-con- 
nected generators,  each  of  800  kilowatts'  capacity, 
driven  by  three  steam  engines  at  a  speed  of  115 
revolutions  per  minute.  The  engines  are  supplied 
by  six  boilers  of  the  Gehre  type,  which  have  each 
a  heating  surface  of  234  square  meters.  The  fur- 
naces are  fed  automatically  from  above  with  coal 
brought  from  canalboats  by  means  of  a  Hunt  con- 
veyor. 

The  current  (at  750  volts)  is  conducted  to  the 
cars  by  a  third  rail,  laid  between  the  two  inner  rails 
of   the    double    track   and    insulated    from   the    steel 


maximum  of  50  kilometers  (31  miles),  which  is  the 
limit  of  speed  permitted  on  the  line. 

Mr.  Mason,  the  United  States  consul-general  in 
Berlin,  makes  this  comment:  "In  the  general  plan, 
equipment,  and  application  of  electric  power  to  the 
working  of  this  new  line,  little  is  presented  which 
can  be  regarded  as  novel  or  especially  suggestive  to 
anyone  familiar  with  the  present  condition  of  electric 
elevated  and  underground  city  railways  in  the  United 
States.  The  one  respect  in  which  the  German,  con- 
structors leave  their  American  colleagues  far  behind 
and  offer  an  object  lesson  which  our  countrymen 
cannot  study  too  soon  or  too  thorughly  is  in  the 
artistic  beauty,  the  architectural  charm  and  sense  of 
fitness  which  they  have  imparted  to  the  stations,  the 
bridges,  and  even  the  ordinary  overhead  viaduct 
sections  of  the  new  road.  Elevated  railways  in 
America  are  admittedly  efficient  and  well  managed; 
they  run  spacious,  well-ventilated,  comfortable  cars 
at  high  speed  for  fares  which  are  very  low  in  com- 
parison with  carriages  and  other  means  of  trans- 
portation. But  they  are  for  the  most  part  plain 
and  commonplace  in  appearance,  and  the  stations, 
even  in  central  and  populous  districts,  are  often  sheds 
which  are  considered  blemishes  to  the  neighborhood. 
Here,  the  requirements  of  public  taste  are  never 
permitted  to  be  neglected  or  forgotten.  Where  the 
new  Berlin  line  passes  through  a  public  square,  it 
is  on  solid  and  artistically  designed  masonry.  The 
above-ground  stations  are  of  stone,  steel,  and  glass, 
no  two  alike,  but  each  specially  designed  to  fit  not 
only  the  requirements  of  traffic  at  that  point,  but 
the  adjacent  buildings  as  well — the  architectural 
framework  in  which  it  is  set." 


American  Association  for  the  Advance- 
ment of  Science. 

An  elaborate  preliminary  announcement  of  the 
fifty-first  annual  meeting  of  the  American  Associa- 
tion for  the  Advancement  of  Science,  to  be  held  at 
Pittsburg  on  June  28th  to  July  3d,  has  recently  been 
issued.  The  nublication  is  in  the  form  of  a  50-page 
pamphlet,  and  contains  a  general  programme  of  the 
association  and  also  announcements  of  the  several 
affiliated  scientific  societies  that  will  hold  their  ses- 
sions in  Pittsburg  at  the  same  time.  Among  these 
organizations  are  the  Society  for  the  Promotion  of 
Engineering  Education,  of  which  Professor  Robert 
Fletcher  is  president,  and  the  American  Physical 
Society,  of  which  Professor  Albert  A.  Michelson  is 
president.  Hotel  Schenley  has  been  selected  as  head- 
quarters of  the  association,  and  the  general  meetings 
will  be  held  in  the  music  hall  of  Carnegie  In.stitute. 
The  other  meetings  of  the  association  and  affiliated 
societies  will  be  held  in  the  Carnegie  Institute  and 
neighboring    churches    and    schools.     Arrangements 
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superstructure  by  wooden  blocks,  interlaid  with 
layers  of  felt.  The  trains  are  made  up  of  three  cars 
each,  viz.,  a  third-class  car  front  and  rear  and  one 
for  second-class  passengers  in  the  middle.  Both 
third-class  cars  are  motor  vehicles  and  seat  40  pas- 
sengers each.  The  middle  car  seats  44  passengers, 
so  that,  as  no  standing  in  aisles  or  on  platforms  is 
allowed,  the  capacity  of  a  train  is  limited  to  124 
passengers.  Each  car  is  provided  with  pneumatic 
brakes,  runs  on  two  four-wheel  trucks,  and  every 
third-class  car  carries  at  one  end  three  electric  mo- 
tors of  71  horsepower  each,  which  operate  both 
axles  of  the  truck.  The  motor  car,  with  its  com- 
plement of  passengers,  weighs  about  26  metric  tons. 
The  cars  are  designed  for  an  average  service  speed 
of  30  kilometers  (ig  miles)  an  ho«r,  with  a  practical 


are  being  made  by  which  a  large  number  of  manu- 
facturing institutions,  educational  establishments  and 
other  places  of  interest  in  the  vicinity  may  be  vis- 
ited. The  first  general  session  of  the  association  will 
be  called  to  order  on  the  morning  of  June  30th  by 
the  retiring  president,  Dr.  Charles  S.  Minot,  who 
will  introduce  the  president-elect.  Professor  Asaph 
Hall,  U.  S.  N.  George  Westinghouse,  Jr.,  is  hon- 
orary president  of  the  local  committee  for  the  meet- 
ing and  George  A.  Wardlow,  P.  O.  Box  78,  Station 
A,  Pittsburg,  is  local  secretary.  The  announcement 
contains  full  information  in  regard  to  hotels,  railroad 
rates,  parks,  churches,  etc. 

There  is  a  project  on  foot  to  connect  Kansas  City 
and  St.  Joseph,  Mo.,  with  an  electric-railway  line 
running  through  Hyde  Valley  and  Platte  City.  Den- 
ison,  Pryor  &  Co.  of  Cleveland  and  Boston  are  said 
to  be  the   financial   backers  of  the   scheme. 
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DEVELOPMENT    OF    THE    TELEPHONE    FIELD. 


Indiana  Telephone  Items. 

The  Pleva  Home  Telephone  Compaiiv  of  Pleva 
I  capital  stock,  $5,000),  the  Eureka  Telephone  Com- 
pany of  Titus  (capital  stock.  $10,000)  and  the  Daviess 
County  Home  Telephone  Company  of  Washington 
(capital  stock,  $100,000)  were  incorporated  during 
the  last  week.  The  directors  of  the  Daviess  County 
Company  are  A.  F.  Cabel,  C.  F.  Winton  and  others. 

The  United  Telephone  Company  of  BlufFton  has 
sold  to  the  Home  Telephone  Company  of  Portland 
the  Independent  telephone  system  there,  which  had 
317  patrons.  The  Central  Union  company  is  said 
to  be  back  of  the  purchasers.  The  United  Tele- 
phone Company  of  Bluffton  still  owns  thriviiig  tele- 
phone systems  in  a  number  of  Indiana  cities,  in- 
cluding among  its  properties  the  plants  at  Hunting- 
ton, ^Iari(>n,  Upland,  Hartford  City,  Montpelier  and 
Bluffton,  in  addition  to  several  hundred  miles  of 
Cling  toll  lines. 

The  Central  Union  Telephone  Company  has  com- 
pleted improvements  at  Shelbyville  and  added  21 
new  connections  during  the  last  week.  The  coin- 
pany  has  also  begun  rural  development  and  will 
soon  take  in  Mcltzer,  Rays  Croping.  Manilla.  Fair- 
land,  Fountaintown  and  Morristown.  Material  and 
equipment  are  now  on  the  way  there,  St.  Johns, 
Lewis  Creek  and  Flat  Rock  having  already  been 
connected. 

The  first  public  branch  telephone  exchange  in 
Indianapolis  is  almost  completed.  It  is  being  built 
by  the  Central  Union  Telephone  Company  at  Twen- 
tv-fourth   and   Pearson   Place. 

'  When  asked  recently  what  progress  had  been 
made  along  the  line  of  improvements  and  extensions 
during  the  last  month.  President  Sheerin  oHhe  New 
I.ong-distance  Telephone  Company  said;  "The  new 
Independent  exchange  is  rapidly  approaching  com- 
n  at  Newcastle;  the  work  of  putting  in  a 
new  exchange  at  Muncie  is  progressing  rapidly; 
the  New  Long-distance  Telephone  Company  has  its 
right-of-way  men  on  the  line  between  Anderson  and 
Muncie:  between  Columbus.  Ind..  and  Louisville, 
Ky.,  and  between  Kokomo  and  Peru.  The  material 
has  been  purchased  and  is  now  in  transit  for  these 
lines,  in  addition  to  which  the  New  Long-distance 
Company  will  put  $So.coo  w'orth  of  additional  copper 
on  lines  it  is  already  operating.  There  are  now 
about  72s  stations  connected  with  the  Long-distance 
company's  lines."  F- 

Telephone  News  from    the    Northwest. 

The  Whitewater  Valley  Telephone  Company  has 
been  formed  at  Beaver,  Minn.,  to  build  lines  through 
Wabasha   and   Winona   Counties. 

The  Zenith  Telephone  Company  of  Duluth.  Minn., 
has  granted  the  demand  of  its  linemen  for  an  eight- 
hour  day.  It  was  only  11  months  ago  that  the 
men   struck  for  a   nine-hour  day  and  got  it. 

W.  D.  McFadden  has  been  granted  a  franchise  for 
a  telephone  system  for  Custer,   S.  D. 

E.  W.  Trook,  right-of-way  representati.ve  of  the 
American  Telephone  and  Telegraph  Company,  has 
sued  two  farmers  at  Fort  Madison,  Iowa,  for  $5,000 
for  false  imprisonment.  Trook  arranged  to  pass 
the  land  of  the  farmers  in  question,  paid  them  a 
nominal  sum  and  took  a  receipt.  They  feared  there 
was  something  of  a  swindle  about  the  deal  and  had 
him  arrested.  He  secured  bail  and  when  the  case 
was  brought  before  the  grand  jury  it  was  promptly 
thrown  out.     This  suit  is  the  sequel. 

The  West  Gallatin  Telephone  Company  of  Boze- 
man,  Mont.,  has  arranged  to  rent  instruments  from 
the    Rocky    Mountain    Bell    Company. 

The  Northwestern  Telephone  Company  (Inde- 
pendent) proposes  to  lay  a  cable  from  Whatcom, 
Wash.,  to  the  San  Juan  group  of  islands. 

The  Union  Independent  Telephone  Company  has 
purchased  a  site  in  Davenport,  Iowa,  for  its  central 
office. 

The  Central  Telephone  Company  of  Verndale, 
Minn.,  has  been  incorporated  with  $10,000  capital 
stock. 

The  Tabor  Telephone  Company  began  business 
about  six  years  ago  at  Tabor.  Iowa,  with  two  miles 
of  wire  and  less  than  20  connections.  It  now  has 
1.200  connections  and  reaches  every  town  in  Fre- 
mont and  Mills   Counties. 

The  New  Liscomb  and  Marshalltown  telephone 
line,  on  which  there  are  2,000  connections,  is  in  op- 
eration. It  has  a  central  office  at  Marshalltown, 
Iowa,    with   the  Marshall   Telephone  Company. 

The  Independent  telephone  companies  of  Iowa 
have  several  long-distance  lines  in  prospect.  The 
first  line  to  be  constructed  will  be  from  Burlington 
to  Council  Bluffs.  It  will  be  a  copper  circuit  with 
all   the   latest   improved    arrangements.  R. 


Ohio  Telephone  Notes. 

The  directors  of  the  Northwestern  Telephone 
Company  of  Defiance  have  chosen  the  following- 
named  officers:  President,  H.  B.  Tenzer;  vice-pres- 
ident. William  Geiger ;  secretary,  W.  W.  Wood; 
treasurer,  W.  G.  Lehman.  The  annual  report  of  the 
secretary  showed  a  gain  of  over  200  subscribers  dur- 
ing the  last  year.  Plans  have  been  made  for  extensive 
iinprovements   in   the  plant  the  coming  summer. 

The  Home  Telephone  Company  of  Toledo  is  put- 
ting telephones  in  the  business  houses  of  East  To- 
ledo. The  plant  in  that  part  of  the  city  will  have 
a  capacity  of  2,000  telephones  and  there  is  a  great 
demand   for  the  service. 


Hon.  J.  F.  Laning  of  Norwalk  is  negotiating  for 
all  the  Independent  telephone  properties  in  Huron, 
Erie.  Crawford  and  Seneca  Counties,  with  the  in- 
tention of  combining  them  into  one  company  in  order 
more  effectually  to  compete  w'ith  the  Bell  people. 
Mr.  Laning  is  the  owner  of  the  Norwalk  exchange, 
wdiich  is  now  being  rebuilt  and  equipped  with  the 
latest  improvements.  At  the  present  time  he  has 
options  on  the  plants  at  Milan,  Greenwich,  New 
London,  Berlin  Heights.  Crestline  and  .Attica,  as 
well  as  on  the  properties  of  the  Huron  County 
Telephone  Company,  with  exchanges  at  New  Wash- 
ington. Chicago  Junction,  Plymouth  and  Monroeville. 
It  is  also  reported  that  he  has  purchased  the  plant 
of  the  Bellevue  Telephone  Company  at  Bellevue, 
paying   $70,000   for   it.  C. 


Southern  Telephone  Notes. 

It  is  expected  that  telephonic  communication  be- 
tween Asheville.  N.  C,  and  Knoxville,  Tenn.,  will  be 
established  at  an  early  date.  In  case  parallel  lines 
from  Asheville  to  Ivy  en  route  to  Knoxville  fail  to 
give  satisfactory  results,  a  partially  new  route  is 
planned  by  the  company.  The  Ivy  (N.  C.)  Tele- 
phone Company  has  increased  its  capital  stock  $1,200 
and  material  has  been  ordered  for  40  miles  of  line. 

The  South  Carolina  Long-distance  Telephone  Com- 
pany of  Columbia  has  completed  a  line  to  Camden 
and  will  extend  it  to  Hartsville,  .'io  miles  distant. 
A  line  to  Augusta,  Ga.,  will  probably  be  completed 
within  a  month. 

The  Upper  Rappahannock  Telephone  Company  at 
Fredericksburg.  Va..  will  soon  commence  construc- 
tion. Robert  Beverley  of  Essex  is  president  of  the 
company. 

The  JFIuvanna  and  James  River  Valley  Telephone 
Company  has  completed  a  line  to  Cumberland,  Va.. 
and  communication  will  thus  be  established  with 
Richmond.  The  next  extension  will,  it  is  said,  be 
to  Farmville.  Va.  A  number  of  farmers  along  the 
route  are   subscribers.  L. 


Independent  Telephone  System  for  Los 
Angeles. 

The  Home  Telephone  Company,  Los  Angeles,  Cal.. 
has  recently  placed  a  contract  for  a  switchboard  and 
6,000  telephones  for  its  new  system.  The  switch- 
board, it  is  said,  will  be  the  largest  single  multiple 
switchboard  in  the  West,  and  also  one  of  the  largest 
that  has  ever  been  built,  it  having  a  capacity  of  18,- 
000  lines.  It  will  consist  of  17  lO-panel,  three-op- 
erator sections.  The  first  position  will  be  left  blank, 
and  the  remaining  50  positions  will  be  equipped  with 
T20  subscribers'  lines,  each  with  room  for  140.  ter- 
ininating  in  jacks  and  lamps,  making  a  present  equip- 
ment oif  6,000  subscribers'  lines.  In  order  to  meet 
the  requirements  of  this  exchange,  the  multiple  jacks 
will  be  on  three-tenths-inch  centers.  It  is  asserted 
that  this  will  be  the  first  jack  of  this  size,  with  the 
exception  of  the  one  used  in  the  switchboard  of  the 
Frontier  Telephone  Company.  Buffalo,  ever  used  in 
the  world.  Included  in  the  contract,  which  has  been 
placed  with  the  Kellogg  Switchboard  and_  Supply 
Company  of  Chicago,  is  a  two-position  chief  oper- 
ator's desk,  two-position  wire  chief's  desk,  two-posi- 
tion information  desk  and  a  one-position  monitor's 
desk,  provided  with  the  necessary  connections  in  and 
to  the  local  board,  completely  wired  for  the  present 
equipment.  The  system  is  to  be  the  very  latest  com- 
mon-battery multiple-relay  system. 


NEW  COMPANIES. 


Samuel  H.  Woodson  and  others  have  incorporated 
the  Liberty  Telephone  Company  of  Liberty.  Mo., 
with   $15,000  capital   stock. 

The  Citizens'  Telephone  Company  of  Paris,  Texas, 
has  been  incorporated  with  a  capital  stock  of  $120,- 
000  by  A.    H.   O'Neill  of  Paris  and  others. 

The  Cottage  Grove  Telephone  Company  of  Cottage 
Grove,  Ore.,  has  been  incorporated  with  a  capital 
.stock  of  $10,000  by  B.  Lurch,  Darwin  Brislow  and 
T.  K.  Campbell. 

The  Texas  and  Western  Telegraph  and  Telephone 
Company  of  Douglas,  Ariz.,  has  been  incorporated 
with  a  capital  stock  of  $200,000  by  James  Douglas. 
William  E.  Dodge  and  others. 

The  Marvsville  (Kan.)  Telephone  Company,  with 
capital  stocfc  of  $10,000,  and  the  Logan  County  Tele- 
phone Company  of  Russell  Springs.  Kan.,  with  cap- 
ital stock  of  $2,500,  have  been  incorporated. 

The  West  Newton  (Ind.)  Telephone  Company, 
with  capital  stock  of  $10,000,  and  the  Shirley  Tele- 
phone Company  of  Shirley,  Ind.,  with  a  capital  stock 
of  $3,000,  and  C.  W.  Boreslog,  J.  C.  McCain  and 
Mark  E.  Wood  as  directors,  have  been  incorporated. 

The  Century  Telephone  Company  of  Honolulu, 
H.  I.,  has  secured  a  franchise  for  the  construction 
and  operation  of  a  telephone  system  in  Honolulu. 
The  company  now  has  a  capital  stock  of  $150,000,  and 
its  plans  include  the  construction  of  36,000  feet  of 
underground  conduit.  George  W.  Smith  of  Hono- 
lulu is  president  of  the  company. 


A  franchise  has  been  granted  at  Wilmington, 
N.  C,  to  the  Telephone  Company  of  .America,  with 
.nn    amendment    providing   that    not    more   than    one 

cent   may   be   charged   for  each    call. 


GENERAL  TELEPHONE  NEWS. 

Independent  telephone  men  of  Minnesota  will  meet 
in  Minneapolis  on  June   loth  and   nth. 

The  Southern  Bell  Telephone  Company  is  now 
constructing  a  line  from  Columbia  to  Spartanburg, 
S    C.  via  Laurens. 

The  Sunset  Telephone  Company  of  San  Francisco 
is  preparing  to  build  a  new  telephone  line  from 
I'kiah  to  Booneville,  Cal. 

The  Eastern  Automatic  Telephone  Company  of 
Boston  announces  that  its  offices  have  beer  removed 
to   161    Summer  Street,  rooms  53  and  54. 

The  Farmers'  Grain  Company  of  Nez  Perce,  Idaho, 
will  soon  build  a  telephone  line  from  Nez  Perce 
to  the  Clearwater  River,  a  distance  of  about  15  miles. 

The  Rocky  Mountain  Bell  Telephone  Company 
will  extend  its  Fort  Benton  (Mont.)  line  to  Shonki 
and  Highwood  this  spring  and  to  Havre  and  Chinook 
in  the  fall. 

The  Augusta  (Ga.)  Telephone  and  Electric  Com- 
pany, reported  recently  as  having  increased  its  cap- 
ital from  $100,000  to  $300,000,  will  greatly  extend 
and  improve  its  plant  under  the  supervision  of  Lee 
Campbell. 

The  Leverett  Valley  Company,  which  is  to  build 
a  telephone  line  between  Moores  Corner  and  North 
Leverett,  Mass.,  is  to  be  allied  with  the  New  England 
Telephone  and  Telegraph  Company.  Independent 
companies  are  proposed  in  Orange  and  North  Or- 
ange, Mass. 

It  is  in  large  part  to  the  Independent  telephone 
companies  that  we  are  indebted  for  the  present 
utilization  in  that  business  of  inventions  made  long 
ago,  and  carefully  sequestrated  by  purchasers  who 
were  more  than  content  to  let  well  enough  alone 
and  defer  as  long  as  possible  the  making  of  expen- 
sive   changes. — New    York    Times. 

A  ^  Dayton  (Ky.)  widow  and  a  Hopkinsville 
(Ohio)  man  were  married  a  few  days  ago.  at  long 
distance,  the  words  necessary  to  the  ceremony  being 
transmitted  by  long-distance  telephone.  The  cere- 
mony was  performed  in  this  way  because  the  groom 
was  detained  unavoidably  at  Hopkinsville.  It  is 
said   the  telephone   charges   were  $2.90. 

The  Central  Union  Company  is  said  to  be  em- 
ploying a  novel  plan  to  punish  grocerymen  at  Ma- 
rion. Ind.,  who  are  patronizing  rival  telephone  con- 
cerns. John  I.  Sabin  of  Chicago,  president  of  the 
company,  was  in  Marion  during  the  last  week  and 
took  steps,  it  is  asserted,  to  establish  grocery  stores. 
It  is  said  to  be  the  intention  to  sell  goods  at  these 
stores  so  cheap  that  they  will  take  customers  from 
other   stores   in  the   city. 

The  Brockton  (Mass.)  city  government  has  passed 
an  order  permitting  the  building  of  conduits  under 
the  principal  business  streets,  by  the  Southern  Mas- 
sachusetts Telephone  Company.  The  company  inust 
provide  one  duct  for  the  city  in  every  conduit,  which 
the  city  is  to  use  free,  and  one  additional  duct 
whenever  necessary  to  carry  the  city's  wires.  The 
company  cannot  increase  its  telephone  rentals  above 
present  rates,  is  not  to  have  exclusive  rights  to  build 
conduits,  and  must  sell  its  conduits  to  the  city  at  a 
fair  valuation  when  the  city  shall  elect. 

It  is  understood  that  the  Inland  Telephone  and 
Telegraph  Company  of  Spokane,  Wash,,  will  at  once 
start  building  a  telephone  line  into  the  Thunder 
Mountain  mining  district,  over  the  Dixie  route.  Mr, 
Hayward  of  the  company  asserts  that  he  can  put 
the  line  through  in  30  days,  using  the  company's 
system  of  hanging  wires  to  the  trees.  Another  tele- 
phone company  has  been  incorporated  at  Spokane, 
Wash.,  to  put  in  a  system  of  country  telephones  in 
Whitman,  Spokane,  Adams  and  Lincoln  Counties. 
About  TOO  miles  of  wire  will  be  strung  and  the  line 
will  connect  with  the  Inland  Telephone  Company's 
central  ofiice   in   Spokane. 

At  the  Chicago  City  Council  meeting  last  Monday 
evening  the  long-delayed  ordinance  of  the  United 
Telegraph.  Telephone  and  Electric  Company  was 
introduced  and  referred  to  the  committee  on  gas,  oil 
and  electric  lights.  The  ordinance  enlarges  the  pres- 
ent franchise  of  the  company,  now  operating  in  Hyde 
Park,  so  as  to  cover  the  entire  city.  It  is  for  30 
years,  and  as  compensation  for  the  privileges 
sought,  the  company  agrees  to  pay  the  city  three 
per  cent,  of  its  gross  receipts.  The  provision  for 
underground  wires  is  that  all  wires  shall  be  buried  in 
the  territory  bounded  by  the  lake,  Fullerton  Avenue, 
Western  Avenue.  Twenty-second  Street,  Halsted 
Street  and  Fifty-fifth  Street. 

The  New  York  Times  of  recent  date  has  the  fol- 
lowing: "Deputy-sheriff  Fiedler  has  received  an 
attachment  for  $10,000  against  the  Telephone,  Tele- 
graph and  Cable  Company  of  America  of  100  Broad- 
way from  Nicoll.  Anable  &  Lindsay  in  favor  of 
Joseph  B.  McCall,  for  money  which  he  advanced 
at  a  request  of  a  meeting  of  the  directors  and  the 
president  of  the  company  to  pay  the  state  tax  on 
the  organization  of  the  National  Telephone  and 
'I'clegraph  Company.  Charles  W.  Morse  bought  a 
controlling  interest  in  the  Telephone.  Telegraph  and 
f^nhle  Company  of  America  in  September  last.  Mr. 
^i^cCall.  who  was  a  director  and  stockholder,  sold 
bis  stock,  and  on  February  7th  last  brought  suit 
for  the  $TO,ooo,  and  the  company  has  put  in  a  counter 
claim,     The  attachment  was  served  on  two  banks," 
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Norton  Telephone  Construction  Special- 
ties. 

Tlie  accompanying  illustrations  show  several  new 
telephone  construction  specialties  manufactured  by 
the  Norton  Tool  Company  of  West  Park,  Ohio. 
Figs,  I  and  2  show  two  types  of  the  company's  pole 
bracket,  while  Figs.  3.  4,  5  and  b  illustrate  a  number 
of  ingenious  and  convenient  applications  that  can 
he  made  with  various  types  of  these  pole  brackets. 
The  pole  brackets  are  forged  from  three-fourths  and 
five-eighths-inch  round  iron,  and  have  an  n%-inch 
spread.  They  are  punched  for  three-eighths-inch 
bolts  and   have   a   forge  finish. 

Fig.-  7  shows  features  of  the  Norton  patent  combi- 
nation "messenger-wire"  hanger  for  straight  lines, 
corners  and  any  angle.  These  are  made  of  solid 
forged  steel,  japanned  or  galvanized.  The  construc- 
tion of  the  Norton  three-bolt  and  two-bolt  guy  clamps 
is  shown  in  Fig.  8.     They  are  of  solid  forged  steel. 


High  Railway  Speed  in  Germany:   Elec-- 
tricity  or  Steam?' 

By  Frank  H.  Mason. 

It  is  now  five  months  since  the  close  of  the  ex- 
periments in  high-speed  electrical  traction  over  the 
specially  repaired  and  prepared  railway  line  between 
Berlin  and  Zossen,  and  yet  no  official  report  of  the 
attained  results  has  been  published.  Individual  ex- 
perts, more  or  less  directly  interested  in  or  connected 
with  the  trials,  have  contributed  to  various  technical 
magazines  here,  in  England,  and  in  America  long 
and  highly  interesting  reports  of  the  equipment  and 
methods  employed.  They  have  described  with  elab- 
orate detail  the  motors,  the  construction  of  the  cars, 
and  the  system  of  transmission  employed,  but  no- 
where in  any  of  these  reports  does  the  writer  ven- 
ture to  state  his  conclusions  as  to  what  the  ex- 
periments have  proved  that  was  not  known  before. 


Fig.  S.  Fig.  9. 

NORTON    TELEPHONB   CONSTRUCTION    SPECIALTIES. 


japanned  or  galvanized,  and  are  for  five-sixteenths  to       scribed  as  being  made  by  a  society  specially  organized 

one-half-inch  strand.     Fig.  9  represents  the  company's       '--   *'--'    -.!-.-    t-  1    .    , 

patented  dead-end  hanger,  which,  it  will  be  noted, 
has  no  sharp  corners  to  cut  or  chafe  the  cable  when 
the  latter  is  bent  off  at  an  agle. 


Chicago  Traction  Situation. 

Alderman  Foreman  presented  a  resolution  at  the 
meeting  of  the  Chicago  Citj'  Council  on  jMay  26th, 
the  preamble  of  which  declared  that  there  was  a 
widespread  feeling  among  the  people  that  Chicago 
ought  to  have  a  system  of  subways  designed  to  ac- 
commodate wires  and  pipes  as  well  as  cars.  He 
asserted  that  the  city  has  the  power  to  construct 
the  subways,  and  that  it  ought  to  own  them.  How- 
ever, in  order  to  test  this  question  the  resolution 
requested  an  opinion  of  the  corporation  counsel  as 
to  the  pow-er  of  the  city  to  issue  bonds,  and  whether 
further  action  of  the  Legislature  will  be  necessary 
to  enable  the  city  to  issue  the  bonds.  The  resolution 
was   sent  to  the  committee  on  local   transportation. 

The  transportation  committee  was  authorized  to 
enter  into  a  contract  W'ith  B'ion  J.  Arnold  for  his 
ser\-ices  in  procuring  information  concerning  the 
mechanical  details  of  the  traction  question  and  for 
advice  to  the  committee  in  preparing  the  franchise- 
extension  ordinance.  The  contract  price  for  Mr. 
Arnold's  services  is  not  to  exceed  $10,000. 

Alderman  Race  submitted  statistics  showing  the 
low  rate  of  fare,  w^ith  universal  transfers  and  high 
compensation  to  the  city,  in  Toronto,  Canada,  and 
asked  that  they  be  considered  in  granting  extension 
franchises  to  Chicago  companies.  The  German- 
.\merican  Democratic  organization  petitioned  that 
the  council  should  insist  on  an  eight-hour  day  for 
street-railway  employes  when  considering  extension 
franchises.  Both  measures  were  referred  to  the  local- 
transportation  committee. 


The  Electric  Terminal  Company  of  Pensacola. 
Fla..  is  awaiting  action  by  the  City  Council  upon 
its  application  to  permit  it  to  convert  its  dummy 
road  into  an  electric  line  at  an  expense  of  about 
$50,000. 


Fig.  7- 

and  what  immediate  effect 
they  are  likely  to  have  upon 
railway  progress.  From  all 
that  can  be  ascertained,  even 
the  "Studien  Gesellschaft,"  or 
specially  organized  company, 
under  whose  management  and 
support  the  experiments  were 
conducted,  has  not  prepared 
an  official  report  for  the  in- 
formation of  its  own  members, 
nor  has  it  yet  been  decided 
when,  where,  and  under  what 
new  conditions,  if  at  all,  the 
trials  will  be  resumed. 

It  will  be  remembered  that 
in  former  reports  of  this  se- 
ries the  experiments  were  de- 


fer that  purpose,  which  included  as  members  the 
General  Electric  Company  of  Berlin  and  Messrs.  Sie- 
mens &  Halske,  each  of  which  firms  furnished  a  mo- 
tor car  of  its  own  construction,  and  several  associated 
banks,  which  contributed  the  necessary  capital ;  that 
the  trials  were  made  after  long  and  careful  pre- 
liminary^ study  and  experiment,  and  with  the  ex- 
pectation of  accomplishing  a  speed  of  125  to  150 
miles  an  hour.  The  trials  finally  took  place  during 
the  latter  half  of  October,  last  year,  beginning  at 
40  miles  and  gradually  increasing  in  speed  until  on 
the  3d  and  4th  of  November,  a  speed  of  150  kilo- 
meters (93.2  miles)  an  hour  was  attained.  Then 
the  experiments  abruptly  ceased,  for  the  reason, 
as  it  was  understood,  that  at  the  latter  pace  the 
strain  on  the  track  and  roadbed  was  so  great  that 
they  had  to  be  repaired  at  night,  and  it  was  found 
that  the  limit  of  practical  utility  and  safety  had  been 
reached  with  the  facilities  which  were  then  at  com- 
mand. 

The  nearest  approach  to  an  official  verdict  on 
these  trials  which  has  yet  been  made  was  a  paper 
read  last  evening  before  the  "Verein  fur  Eisenbahn 
Kunde"  (an  association  of  railway  experts)  by 
Geh.  Baurath  Moritz  Lochner,  an  eminent  engineer 
belonging  to  the  Prussian  State  Railway  administra- 
tion, and  who  in  the  experiments  represented  the 
government,  which  had  furnished  the  stretch  of 
military  railway  line  over  which  the  tests  were 
made.  The  address  is  withheld  from  publication, 
but,  in  substance,  it  confirms  the  conclusions  of  the 
other  experts,  and  may  be  summarized  as  follows: 

The  line,  28  kilometers  (17.4  miles)  in  length, 
was  laid  with  rails  of  the  old  Prussian  standard, 
weighing  33.4  kilograms  (70.14  pounds)  per  meter 
(39.37  inches),  resting  on  metal  ties.  The  track 
had  been  in  use  for  a  number  of  years,  but  prior 
to  the  experiments  it  had  been  put  into  perfect  re- 
pair. At  ordinary  speeds,  everything  worked  per- 
fectly, and  no  trouble  was  experienced  with  rails  or 
motor  cars.  The  side  swaying  of  the  cars  was 
scarcely  noticeable,  not  sufficient  to  cause  the  slight- 

I.  A  report  by  the  United  States  consul-general  in  Berlin, 
dated  April  9,  1902. 


est  inconvenience  to  passengers.  But  as  a  speed  01 
130  kilometers  (Si  miles)  was  approached  and  ex- 
ceeded, new  and  serious  conditions  were  encoun- 
tered. The  rails  and  ties  both  proved  too  light 
for  such  a  strain,  the  track  began  to  give  way,  and 
the  side  swaying  of  the  cars  increased  seriously. 
The  highest  speed  attained  was  160  kilometers  (99.4 
miles)  per  hour  on  two  occasions,  and,  as  a  result 
of  the  conditions  then  developed,  the  experiments 
were  discontinued,  the  net  result  being  that  up  to 
a  speed  of  81  miles  an  hour,  they  had  been  successful 
and  satisfactory. 

But  as  the  pronounced  purpose  of  the  trials  had 
been  to  make  tests  of  speed  up  to  125  and  150  miles 
an  hour,  the  actual  result  spread  a  chill  of  disap- 
pointment among  electricians  in  this  country.  The 
trials  had,  indeed,  shown  that  a  polyphase  alternat- 
ing current,  carried  on  triple  overhead  wires  and 
taken  off  by  trolleys,  could  be  introduced  as  high 
potential  into  the  rapidly  moving  car,  and  there 
reduced  by  portable  converters  to  a  safe  and  effect- 
ive working  pressure.  The  trolleys  and  the  motors 
— one  of  which  was  hung  on  springs,  the  other  set 
solid  on  the  axle — worked  to  perfection.  There 
was  left  no  longer  a  doubt — if,  indeed,  any  existed 
before — that,  given  a  sufficient  voltage,  the  current 
i-ould  be  "got  into  the  car"  for  any  speed  that  might 
he  desired.  From  the  standpoint  of  the  electricians, 
therefore,  the  experiments  were  technically  success- 
ful. 

The  disappointment  lay  in  the  demonstrated  fact 
that  a  large  portion  of  the  German  railways  could 
not,  even  if  it  were  desired,  be  adapted  to  high- 
-speed  electrical  traction  without  being  practically 
rebuilt.  While  some  of  the  leading  lines  have  been 
relaid  with  rails  of  the  new  Prussian  standard,  44 
kilograms  (97.4  pounds)  to  the  meter,  many  of  the 
principal  and  all  the  secondary  railways  are  built 
with  rails  of  the  old  and  lighter  standard,  which 
failed  so  conspicuously  at  Zossen  when  the  motor 
car  surpassed  the  speeds  which  have  been  approxi- 
mated in  other  countries  by  steam.  They  are  laid 
to  a  large  extent  on  metallic  ties,  which  have  not 
proved  satisfactory  under  the  severe  test  of  high 
speed  or  heavy  trains,  and  the  rail  ioints  likewise 
leave  something  to  be  desired  from  the  standpoint 
of  modern  improved  construction.  The  Prussian 
state  railways  are  conservatively  and  economically 
managed :  they  yield  a  large  and  steady  revenue, 
which  the  royal  treasury  needs  from  year  to  year] 
and  it^  is  clearly  seen  that  any  scheme  of  rapid, 
long-distance  transit  which  would  require  the  state 
lines  to  be  torn  up,  their  curves  straightened,  and 
their  tracks  relaid  with  heavier  rails  will  have  long 
to  wait.  In  fixing  a  definite  limit  of  safety  and 
utility  to  the  present  track  system,  the  Zo§sen  ex- 
periments have  helped  to  relegate  the  hourly  high- 
speed electric  express  cars  from  Berlin  to  Hamburg, 
Leipzig  and  Breslau — which  had  been  so  confidently 
predicted  by  amateurs  here  and  in  America — to  a 
remote   and    somewhat    indefinite   future. 

Does  It  Mean  a  Reversion  to  Steam? 

It  is,  perhaps,  as  a  more  or  less  direct  cprollary 
to  all  this  that  the  German  Society  of  Mechanical 
Engineers  has  again  taken  up  the  problem,  and  at 
a  recent  meeting  voted  a  series  of  prizes,  viz.,  5,000, 
3,ooo_  and  2,000  marks  ($1,190,  $714,  and  $476),  for 
the  first,  second  and  third  best  designs  for  a  steam 
locomotive  and  train  which  will  be  designed  to  form 
a  unit  in  a  scheme  of  rapid  long-distance  passenger 
service.  The  prizes  are  of  merely  nominal  value, 
but  the  honor  and  prospective  profit  of  winning  one 
of  them  will  be  worth  any  and  everything  that  the 
competitive  effort  may  cost.  The  proposed  loco- 
motive and  train  are  to  be  adapted  to  the  Prussian 
railways  as  they  now  exist.  The  engine  must  be 
capable  of  hauling  a  train  weighing  iSo  tons  over  a 
straight,  level  track  at  a  speed  of  120  kilometers 
(74-5  miles)  per  hour,  and  must  be  able,  upon  trial, 
to  maintain  this  pace  for  three  hours  without_stop- 
ping.  Troughs  for  automatically  replenishing  the 
tank  of  the  locomotive  while  in  motion  are  to  be 
provided  at  intervals  of  75  miles.  The  cars  are  to 
include  in  their  plan  and  construction  all  modern 
improvements  and  to  be  so  designed  as  to  form 
trains  of  three  or  four  carriages,  each  capable  of 
carrying  100  passengers  and  their  baggage,  with  full 
provision  for  their  food,  drink,  and  every  necessary, 
comfort  during  a  journey  of  from  five  to  10  hours. 
The  cars  must  be  so  built  that  they  can  be  run  safely 
over  a  good  track  at  a  speed  of  150  kilometers  (93.7 
miles)  per  hour.  The  cars  must  be  planned  and 
built  of  such  material  as  to  minimize  the  danger 
to  passengers  in  case  of  derailment,  collision,  or 
other  accident.  Especial  importance  is  attached  to 
safe,  effective,  and  easily  controllable  lighting  and 
heating  facilities.  The  drawings  and  specifications 
— which  are  to  show  clearly  every  detail  of  con- 
struction, weight,  cost  and  material  used — are  to 
be  delivered  to  Mr.  F.  E.  Glaser,  secretary  of  the 
Association  of  German  Mechanical  Engineers,  be- 
fore noon  of  December  i,  igo2,  the  plans  of  each 
competitor  being  marked  with  a  cipher  for  identifi- 
cation after  the  awards  have  been  made.  The  com- 
petition is  restricted  to  German  subjects  and  to  lo- 
comotive and  car  builders  of  other  nationalities  who 
are  permanently  domiciled  in  this  country. 

Although  it  cannot  be  ascertained  that  the  state 
railway  authorities  are  officially  or  directly  con- 
nected with  this  enterprise,  many  of  them  are  mem- 
bers of  the  Society  of  Mechanical  Engineers,  and  it 
is  well  understood  that  the  competition  has  been 
decided  upon  as  a  reach  in  a  new  direction  toward 
improvement    in    railway    service.     Four    large    and 
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important  cities — Hamburg,  Leipzig,  Dresden  and 
Brcslau — besides  several  smaller  towns,  like  Han- 
over, Brunswick,  Halle,  Magdeburg,  Chemnitz,  Gor- 
litz  and  Stettin,  are  within  a  run  of  four  hours  by 
ordinao'  express  trains,  of  which  there  are  three 
or  four  daily  in  both  directions.  If.  instead  of,  say, 
four  daily  trains  of  10  or  12  cars  each,  running  from 
30  to  40  miles  an  hour,  the  service  were  divided 
by  day  into  hourly  trains  of  three  cars,  carrying 
100  passengers,  and  running  50  to  60  miles  an  hour, 
it  is  clear  that  the  public  would  be  far  better  and 
more  conveniently  served.  This  much,  at  least, 
could  be  done  with  comparatively  small  expense 
and  with  but  little  change  in  the  existing  lines, 
which  are  generally  well  surfaced  and  in  good  con- 
dition. Northern  Germany  is,  for  the  most  part,  a 
vast,  level  plain,  only  a  few  feet  above  the  level 
of  the  North  Sea.  Over  this  area,  railway  grades 
are  generally  slight  and  tracks  for  the  most  part 
straight,  level,  and  well  adapted  for  much  higher 
rates  of  speed  than  have  yet  been  undertaken.  It  is 
generally  assumed  and  understood  that,  by  one 
method  or  another,  the  facilities  for  travel  between 
Berlin  and  the  other  large  cities  are  to  be  improved 
in  respect  to  both  speed  and  convenience.  It  now 
remains  to  be  seen  which  direction — whether  through 
the  use  of  electricity  or  steam — these  improvements 
will    take. 


FOREIGN    ELECTRICAL    NOTES. 

As  regards  the  electric  installation  on  board  the 
Kronprinz  Wilhelm,  the  vessel  in  which  Prince 
Henry  visited  the  United  States,  the  Electrical 
Union  Company  of  Berlin  says  that  the  current 
which  supplies  the  circuits  for  the  lighting  and 
motors  is  generated  by  four  independent  dynamos. 
The  lighting  circuit  feeds  1.950  incandescent  lamps, 
while  the  motor  circuit  supplies  about  60  electric 
motors  of  different  sizes,  which  are  used  to  work 
the  ventilators,  electric  elevators,  cranes  and  hoists, 
etc..  and  also  for  the  ice  machines  and  other  appli- 
ances. The  heating  of  the  vessel  is  carried  out  by 
104  electric  radiators,  distributed  in  the  cabins,  the 
saloons  and  dining  room  of  the  first  class.  The 
electric  safety  devices  have  been  given  special  at- 
tention, and  among  these  may  be  cited  the  arrange- 
ment for  closing  the  water-tight  doors,  by  which, 
in  case  of  danger,  the  40  doors  of  the  vessel  may 
be  closed  simultaneously.  Another  feature  is  the 
system  of  fire-alarm  and'  danger  signals,  which  has 
been  carefully  installed.  It  is  estimated  that  to  dis- 
tribute the  current  to  all  parts  of  the  vessel  as 
much  as  180,000  feet  of  cable  has  been  used. 

A  project  is  on  foot  for  the  construction  o^  an 
electric  railway  to  connect  Rome  and  Naples.  This 
project  has  been  under  consideration  for  some  time 
past,  and  has  finally  been  approved  by  the  special 
commission  appointed  by  the  Italian  minister  of 
public  works.  The  plans  have  been  drawn  up  under 
the  direction  of  S.  Tarentini,  a  prominent  engineer, 
and  may  be  briefly  stated  as  follows:  The  railroad 
is  to  have  a  total  length  of  120  miles,  and  it  is  ex- 
pected that  the  distance  from  Rome  to  Naples  will 
be  covered  in  only  two  hours,  which  will  be  much 
shorter  than  the  time  taken  by  the  present  railway. 
The  terminal  station  at  Rome  will  be  built  on  the 
Place  Cenci,  and  that  of  Naples  on  the  Via  del 
Mille.  The  line  will  touch  Cisterna,  pass  near  Ter- 
racina,  then  traverse  Formia  and  Mandragone,  where 
a  station  will  be  erected,  then  Quaglino,  and  finally 
arrive  at  Naples.  The  principal  intermediate  sta- 
tion will  be  that  of  Fondi.  The  line  in  question 
will  be  double-tracked  over  the  whole  length,  and 
is  to  be  laid  out  so  that  the  steam  system  may  be 
used  at  the  same  time  as  the  electric  trains.  As 
at  present  designed,  the  electric  line  will  only  carry 
passengers,  mail  matter  and  certain  classes  of  freight. 

As  concerns  the  use  of  electricity,  the  Argentine 
Republic  is  not  far  behind  other  countries,  and  is 
now  an  excellent  market  for  the  electrical  trade. 
At  Buenos  Ayres,  where  the  traction  lines  have  a 
total  length  of  270  miles,  with  2,000  cars  in  service, 
animal  traction  is  disappearing,  to  give  place  to 
electric;  the  latter,  first  established  in  1897,  is  al- 
ready used  on  60  miles  of  track.  At  present  several 
horse-car  lines  are  being  transformed,  and  it  is  pro- 
posed to  build  some  entirely  new  lines.  The  three 
.companies  which  operate  the  lines  are  all  British — 
the  Buenos  Ayres  and  Belgrano  Tramways,  the 
Capital  Tramways  and  the  Tramways  of  Buenos 
Ayres.  All  three  companies  use  the  trolley  system 
exclusively.  Over  the  whole  territory  of  the  re- 
public are  to  be  found  about  40  important  electric 
Ijlanls.  Besides  the  capital,  several  other  cities  are 
lighted  by  electricity.  In  the  capital  the  stieet  and 
private  lighting  is  estimated  at  4,000,000  candles. 
Among  the  large  electric  plants  of  the  interior  may 
be  mentioned  that  of  Cordola,  which  uses  3,000 
horsepower.  The  industrial  use  of  electricity  is 
quite  frequent  over  all  the  country,  mainly  for  ele- 
vators, ventilating  fans,  etc.  The  manufacture  of 
electrical  apparatus  has  reached  a  considerable  de- 
velopment in  Buenos  Ayres,  and  numerous  articles 
are  now  made  in  the  country  which  were  previously 
imported.  In  igoo  a  company  called  the  Teutonia 
was  formed,  which  constructs  dynamos,  arc  lamps, 
carbons,  etc.  Nevertheless,  the  importations  are 
still  considerable,  and  the  trade  is  supplied  by  Amer- 
ican.  German,   English   and   French  houses. 

At  the  annual  exposition  of  the  Societe  de  Phys- 
ique a  number  of  electric-heating  devices  new  to 
France  were  shown  by  a  French  company.  Among 
these  are  an  open-incandescent  lamp,  an  electric 
poultice  and  a  new  system  of  car  heaters.  The 
electric  poultice  is  formed  of  a  metallic  cloth,  made 


of  resistance  wires,  through  which  a  current  may  be 
passed.  The  fabric,  which  is  well  insulated,  is  sur- 
rounded by  a  covering  of  flannel,  and  the  desired 
temperature  is  obtained.  It  is  designed  to  replace 
linseed-meal  poultices,  and  will  be  much  more  con- 
venient than  the  latter.  The  incandescent  lamp 
which  burns  in  the  open  air  is  formed  of  a  platinum 
wire  wound  around  a  thick  asbestos  rod,  which  is 
then  curved  into  the  shape  of  a  carbon  filament. 
This  heater  is  placed  in  a  glass  globe,  pierced  with 
holes,  which  put  the  interior  in  connection  with  the 
air.  These  lamps  have  been  designed  for  use  in 
electric  stoves.  The  car  heater  consists  of  a  long 
flat  box,  which  contains  the  high-resistance  wires. 
The  cover  is  of  stamped  copper.  The  usual  method 
of  heating  cars  in  France  is  by  the  use  of  "bouil- 
lotts"  or  long  flat  metal  boxes  in  which  the  heat 
is  stored  up,  generally  by  hot  water :  these  are  laid 
along  the  floor  of  the  car,  between  the  seats.  This 
method  entails  a  considerable  expense.  Electric 
radiators  under  the  seats  have  the  inconvenience  of 
heating  the  passengers'  legs  while  leaving  the  feet 
exposed  to  the  currents  of  cold  air  which  enter  when 
the  door  is  opened.  An  experiment  has  been  made 
with  the  new  heaters  on  the  Invalides-Versailles 
electric  road,  and  a  car  equipped  with  a  set  of  heat- 
ers has  been  running  since  last  November.  The  re- 
sults proved  quite  satisfactory.  The  heaters  are  placed 
in  the  floor,  between  the  seats,  and  project  about  half 
an  inch  above  it :  they  are  surrounded  by  a  wooden 
frame.  There  are  two  sets  of  five  each ;  each  set  works 
in  series  on  550  to  660  volts ;  thus  each  heater  takes 
about  no  volts,  and  uses  one  ampere,  making  no 
watts.  For  the  whole  car  the  energy  thus  equals 
T.ioo  watts.  A  careful  series  of  tests,  in  which 
interest  on  capital  and  deterioration  are  taken  into 
account,  shows  that  the  electric  heaters  give  a  saving 
over  the  water-heating  system  of  nearly  40  per  cent. 


CORRESPONDENCE. 


Caring  for  Customers'  Complaints.' 

By  Irvin  Butterworth. 

The  Denver  Gas  and  Electric  Company  has  in- 
operation  a  very  complete  system  for  receiving,  re- 
cording and  attending  to  complaints  and  requests 
received  from  its  customers,  which  we  regard  as 
one  of  the  most  important  "bureaus"  of  our  office. 
It  is  in  personal  charge  of  what  we  call  our  "order 
clerk,"  whose  sole  duty  it  is  to  receive  complaints 
and  requests  from  customers  and  have  them  promptly 
r'-'d  satisfactorily  attended  to.  He  is  designated  as 
"order  clerk"  rather  than  complaint  clerk,  and  the 
sign  over  his  window  reads  "Orders"  rather  than 
"Complaints,"  because,  while  we  encourage  customers 
to  make  their  complaints  known,  we  want  each  one 
to  think  that  his  is  the  only  complaint  made. 

All  complaints  received  at  the  office,  personally, 
or  by  telephone  or  mail,  are  referred  at  once  to  our 
order  clerk,  who  enters  them  in  a  large  book  so 
ruled  as  to  show  the  reference  number  of  the  com- 
plaint and  date  and  hour  of  its  receipt,  the  name 
and  address  of  complainant,  the  character  of  the 
complaint,  the  name  of  the  employe  sent  to  remedy 
it.  the  time  such  employe  is  sent,  the  time  the  com- 
plaint is  reported  as  remedied  and  the  work  done 
in  remedying  it.  An  order  is  then  immediately 
filled  out,  corresponding  to  the  entries  in  the  book, 
and  turned  over  to  the  shop  force  for  prompt  at- 
tention. In  urgent  cases  the  complaint  is  telephoned 
to  the  shop  for  immediate  attention,  followed  by 
a  confirming  order.  When  the  workman  has  at- 
tended to  and  remedied  the  complaint,  and  while  he 
is  still  at  the  premises  of  the  complainant,  he  fills 
out  the  remaining  blanks  on  the  order,  showing  the 
cause  of  the  trouble,  his  method  of  remedying  same, 
the  date  and  his  own  name,  and  secures  the  signa- 
ture, at  the  bottom  of  the  order,  of  the  complainant, 
or  of  a  responsible  member  of  his  family,  certifying 
that  satisfactory  attention  has  been  given.  The  or- 
der is  then  returned  to  the  order  clerk,  who  enters 
the  facts  on  his  record  book,  above  described.  He 
then. fills  out  and  mails  to  the  complainant  a  return 

postal  card,   '.vorded  as  follows :     "On   

1902,  '  you     reported    Kindly 

fill  out  this  return  postal  card  stating  whether  the 
matter  has  been  attended  to  to  your  entire  satis- 
faction. Your  prompt  reply  will  be  greatly  appre- 
ciated. Very  truly  yours.  The  Denver  Gas  and 
Electric  Company."  The  reference  number  is  put 
on  each  of  these  cards  before  sending  them  cut, 
in  order  that  responses  not  signed  may  be  identified, 
and  those  that  are  returned  are  checked  ofif  on  the 
record  book.  Of  course,  many  of  the  cards  are  not 
returned,  but  many  of  them  are;  and  most  of  these 
report  the  trouble  to  have  been  satisfactorily  reme- 
died, many  of  them  expressing  thanks  and  apprecia- 
tion. 

The  system  of  entering  in  chronological  and  nu- 
merical order  the  details  of  each  complaint  and  re- 
quest, and  the  attention  it  receives,  enables  us,  among 
other  things,  to  refute  satisfactorily  such  statements 
as  "I  telephoned  you  last  month  to  come  out  and  re- 
read my  meter,  but  you  never  did  it;"  but  the  best 
feature  of  the  system  is  the  sending  of  the  return 
postal  card,  which  almost  invariably  pleases  the 
customer  and  creates  the  desired  impression  in  his 
mind  that  the  coippany  is,  after  all,  interested  in 
giving  him  good  service  and  values  his  patronage. 

1.  Abstract  of  paptr  read  before  the  National  Electric  Light 
Association  at  Cincinnati.  Ohio,  on  May  20,  1902.  Mr.  Butter- 
worth  is  manager  of  t^e  Denver  Gas  and  Electric  Company,  Den- 
ver, Colo. 


New  York  Notes. 

New  York,  May  25. — ^According  to  the  latest  esti- 
mate, three-fourths  of  the  excavating  for  the  Rapid 
Transit  tunnel  has  been  done,  three-tenths  of  the 
steel  structure  is  in  place  and  back  filling  has  been 
completed  on  about  one-tenth  of  the  open  work 
stretches.  Contractor  McDonald  has  received  nearly 
$14,500,000  of  the  $36,000,000  that  he  will  ultimately 
get  from  the  city.  The  dredging  of  the  Harlem 
River  for  the  tunnel  has  been  completed  and  the 
sinking  of  the  wooden  caisson  in  which  the  men 
will  work  while  laying  the  two  steel  tubes  in  which 
the  trains  are  to  go  under  the  stream,  is  in  progress. 

In  the  Times  of  to-day  J.  C.  Barclay,  electrical 
engineer  for  the  Western  Union  Telegraph  Company, 
who  came  here  recently  from  Chicago,  replies  at 
some  length  to  the  criticism  concerning  the  Western 
Union  Telegraph  Company's  slowness  in  adopting 
new  methods,  which  was  recently  made  by  Professor 
Pupin.  Among  other  things,  Mr.  Barclay  points 
out  the  fact  that  it  is  possible  for  a  stock-exchange 
message  to  be  sent  from  New  York  to  Chicago, 
transmitted  to  a  broker  on  the  floor  of  the  exchange, 
the  order  filled  and  reply  returned  to  the  original 
sender  within  the  space  of  55  seconds.  Mr.  Barclay 
also  said  that,  although  a  number  of  automatic  sys- 
teius  have  been  tested  by  the  telegraph  companies 
of  this  country,  up  to  the  present  time  every  one  of 
them  has  been  found  lacking,  except  for  emergency 
service,  and  they  are  not  only  slower  than  the  Morse 
system,  but  more  expensive  to  operate. 

The  Erie  railroad  tunnel  at  Jersey  City  is  being 
equipped  with  electric  lights.  One  hundred  and  fifty 
lights  will  be  placed  in  the  tunnel  at  intervals  of 
about  50  feet,  and  they  will  be  placed  on  a  level 
with  the  locomotives  so  that  they  may  be  easily 
seen  by  engineers. 

The  Union  Electrical  Supply  Company  of  74  Cort- 
landt  Street  has  made  an  assignment,  and  the. sched- 
ules issued  by  the  company  show  liabilities  of  $7, .363 
and  assets  amounting  to  $6,183. 

The  two  actions  brought  to  prevent  the  Metro- 
politan Street  Railway  Company  leasing  its  prop- 
erty to  the  Interurban  Street  Railway  Company  were 
argued  Friday  afternoon  before  the  Appellate  Di- 
vision of  the  Supreme  Court.  The  argument  was  on 
the  appeal  from  the  order  of  Justice  Gildersleeve 
vacating  a  preliminary  injunction  restraining  the  de- 
livery of  a  lease.     Nothing  new  has  developed  so  far. 

The  General  Electric  Inspection  Company  of  this 
city  has  been  incorporated  with  $icx),ooo  capital  stock. 
T.    P.    Gilman   is   a   stockholder. 

The  International  Electrical  Manufacturing  Com- 
pany has  also  been  incorporated  .with  $50,000  capital 
stock.  M.  L.  G. 


New  England  News. 

Boston,  May  24. — The  stock  of  the  Houston  Elec- 
tric Company  has  been  listed  by  the  Boston  Stock 
Exchange.  The  company  was  incorporated  under 
Texas  laws,  October  26,  1901,  for  the  purpose  of 
building  and  operating  street  railways  in  and  about 
Houston,  Texas.  Its  capital  stock  amounts  to  $2,- 
000,000  common  and  $500,000  non-cumulative  pre- 
ferred, paying  six  per  cent.  Stone  &  Webster  of 
Boston   are   transfer  agents. 

The  Stevens  Manufacturing  Company  of  Fall 
River,  Mass.,  is  installing  an  electric  power  plant  in 
its  three  new  buildings.  An  1,100-horsepower  Mc- 
intosh &  Seymour  upright  engine,  direct-connected 
to  a  generator,  will  develop  the  current,  which  will 
be  distributed  to  motors  of  150  horsepower  or  less. 

The  Taunton,  Assonet  and  Fall  River  Air  Line 
Street  Railway  Company  has  been  formed  and  pro- 
poses to  build  an  electric  railway  between  Fall  River 
and  Taunton,  Mass.,  via  Assonet,  Freetown  and 
Berkley,  connecting  with  the  Old  Colony  street-rail- 
way system  in  Taunton.  The  road  will  be  15  miles 
long. 

The  Harper  Electric  Auriphone  Company,  organ- 
ized at  Portland,  Maine,  has  filed  its  certificate  of 
organization  with  the  Maine  secretary  of  state.  It 
proposes  to  manufacture  instruments  to  enable  deaf 
persons  to  hear.  The  capital  stock  is  $50,000,  noth- 
ing paid  in;  Charles  W.  Harper  of  Maiden,  Mass., 
is  president,  and  Lewis  F.  Clarke  of  Boston  is  treas- 
urer. 

The  stockholders  of  the  West  End  Street  Railway 
Company  held  a  meeting  on  Wednesday,  at  which 
96,409  shares  were  represented.  All  voted  in  favor 
of  authorizing  an  issue  of  negotiable  bonds  amount- 
ing to  $300,000,  the  proceeds  to  be  used  in  repaying 
the  Boston  Elevated  Railway  Company  for  money 
advanced  to  pay  the  principal  of  the  Highland  Street 
Railway  Company's  bonds,  amounting  to  $300,000 
and  due  May  ist. 

The  Birmingham  (Ala.)  Railway.  Light  and  Power 
Company  has  recorded  a  deed  of  trust  to  the  Old 
Colony  Trust  Company  of  Boston  for  bonds  amount- 
ing to  $6,000,000. 

A  great  many  Gloucester  (Mass.)  fishing  vessels 
are  being  fitted  with  Marconi  wireless-telegraphy 
instruments. 

The  Connecticut  Railway  and  Lighting  Company 
is  installing  a  large  storage  battery,  to  be  used  in 
■  furnishing  power  for  its  Derby  electric  railways 
when  the  present  power  is  insufficient. 

The  Fairhaven  and  Westville  Railroad  Compatiy 
is  building  a  large  addition  to  its  power  house  in 
New  Haven,  Conn.,  at  a  cost  of  $40,000. 

The  Edison  Electric  Illuminating  Company  of  Bos- 
ton has  purchased  an  estate  in  East  Boston. 

The    directors    of   the    General    Electric    Company 
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held  a  meeting  in  Boston  on  Monday,  at  which  the 
old  officers  were  re-elected.  The  readustment  of  the 
company's  capital  will  be  considered  in  June.  The 
delaj'.in  regard  to  the  latter  matter  is  probably  due 
to  the  fact  that  the  company's  present  surplus  is 
not  quite  sufficient  to  permit  a  full  restoration  of 
stock. 

The  Boston  Manufacturing  Company  is  to  operate 
its   Waltham  cotton  mill  No.  4  by  electricity. 

The  Massachusetts  Legislature  has  adopted  the 
following  joint  rule :  "A  member  of  either  branch 
who  directly  or  indirectly  solicits  for  himself  or 
others  any  position  or  office  within  the  gift  or  con- 
trol of  a  railroad  corporation,  street-railway  company, 
gas  or  electric-light  company,  telegraph  or  tele- 
phone company,  aqueduct  or  water  company,  or  other 
public-service  corporation,  shall  be  subject  to  sus- 
pension therefor,  or  to  such  other  penalty  as  the 
branch  of  which  he  is  a  member  may  see  tit  to  im- 


five  years.  The  Raleigh  Electric  Company  was 
awarded  the  contract  for  155  enclosed-arc  lights 
at  $55.75  a  light  a  year.  The  city  saved  about  $19 
a  light  as  a  result  of  sharp  competition.  L. 


pose. 


B. 


Canadian  Intelligence. 


Ottawa,  Ont.,  May  24. — Mr.  J.  Butzen,  general 
manager  of  the  British  Columbia  Electric  Railway 
Company,  has  left  Vancouver  for  Toronto,  Ont.,  to 
meet  JU'r.  Home  Payne  of  England,  managing  di- 
rector of  the  company,  to  complete  arrangements  for 
the  extension  of  the  power  plant  of  the  company, 
involving  an  expenditure  of  $750,000. 

What  is  known  as  the  Humber  Power  Company 
deal  has  finally  been  ratified  by  the  Town  Council 
of  Toronto  Junction,  (Jnt.  It  provides  that  the  com- 
pany is  to  deposit  $1,000  within  40  days  as  a  guar- 
antee that  it  will  carry  out  its  contract  to  begin 
supplying  the  town  with  electrical  energy  by  the 
first  of   October  next. 

Recent  developments  give  color  to  the  report  that 
the  Montreal  Electric  Street  Railway  and  the  Light, 
Heat  and  Power  companies  are  gradually  but  surely 
coming  together.  The  latest  move  is  the  appoint- 
ment of  \\  .  G.  Ross  to  the  position  of  comptroller 
of  the  latter  company.  Mr.  Ross  has,  for  years,  oc- 
cupied a  similar  office  in  the  railway  company's 
employment,  but  now  performs  the  offices  of  sec 
retao'-treasurer  for  that  company.  Another  move 
in  the  same  direction  is  the  appointment  of  F.  S. 
Pearson  of  the  Metropolitan  Traction  Company, 
New  York,  to  the  position  of  consulting  engineer 
of  both  the  Light,  Heat  and  Power  and  Street  Rail- 
way companies.  JMr.  Ralph  Mershon,  also  of  New- 
York,  has  been  made  chief  engineer  of  construction 
work  of  both  companies.  A  most  significant  feature, 
hon^ever,  is  the  fact  that  no  less  than  four  of  five 
directors  of  the  street  railway  are  also  directors  of 
the  other  company.  The  annual  meeting  of  the 
Light,  Heat  and  Power  Company  will  be  held  at 
Montreal   on   June   4th. 

An  important  contract  has  been  entered  into  be- 
tw-een  the  Royal  Aluminum  Company  and  the  Shaw- 
inigan  Water  and  Power  Company  for  the  quantity 
of  aluminum  wire  required  to  carry  the  electrical 
energy  which  will  be  transmitted  from  Shawinigan 
Falls,  Que.,  to  Montreal  toward  the  close  of  the 
present  year.  The  length  of  the  transmission  line 
will  be  about  84  miles,  and  the  quantity  of  wire 
first  required  will  amount  to  something  in  excess 
of  250,000  pounds,  which  is  equivalent  to  approxi- 
mately 500,000  pounds  of  copper  wire.  The  amount 
which  will  be  required  to  carry  out  the  original 
plan  will  be  considerably  over  1,000,000  pounds  of 
aluminum.  The  great  importance  of  this  transac- 
tion will  be  understood  when  it  is  stated  that  this 
will  be  the  greatest  transmission  line,  running  the 
longest  distance    yet  covered  in  Canada.  W. 

Toronto,  Ont.,  May  26. — The  Kingston  Street  Rail- 
way Company  has  purchased  from  Mr.  V.  Eastwood 
of  Peterboro'the  rolling  stock  of  the  Belleville  Street 
Railway  Comapny. 

The  Hamilton,  Grimsby  and  Beamsville  Electric 
Railway  Company  is  making  arrangements  to  install 
another  power  station  at  Grimsby.  Power  will  be 
obtained   from   the   Cataract    Power   Company. 

The  Toronto  Street  Railway  Company  has  applied 
for  a  permit  to  build  a  loop  line  in  the  northeast 
end  of  the  city  to  relieve  the  congested  traffic  to 
Riverdale   Park. 

The  town  of  Amherstburg,  Ont.,  has  passed  a  by- 
law to  give  a  $10,000  bonus  to  the  Windsor,  Sandwich 
-  and  Amherstburg  Electric  Railway  Company  to  ex- 
tend its  electric-railway  line,  within  one  year,  to 
Amherstburg.  H. 


Southern  Developments. 

Charlotte,  N.  C,  ilay  24. — ^Julian  D'Este  of  Bos- 
ton has  been  examining  the  w'aterfalls  about  Bre- 
vard, X.  C,  with  a  possible  view  to  purchasing 
them  and  developing   electric  power. 

W.  T.  Gofife,  promoter  of  the  Knoxville-Seviers- 
ville  (Tenn.)  electric-railway  line  has  arranged  with 
a  concern  to  furnish  the  necessary  money,  and  work 
will  be  begun  in  June  and  be  completed  in  September. 

The  Bay  Shore  Terminal  Company  of  Norfolk, 
Va.,  has  secured  the  right  to  lay  tracks  and  operate 
an  electric-railway  line  to  Willoughby  Beach.  The 
company  has  a  line  nearly  completed  to  Ocean  View. 

The  Louisville  (Ky.)  and  Mount  Washington 
Railway  Company  has  been  incorporated  with  a 
capital  stock  of  $10,000  and  the  privilege  of  in- 
creasing it  to  $400,000,  and  it  is  proposed  to  con 
nect  the  two  places  named  by  an  electric-railway 
line  and  later  to  extend  to  several  other  points. 
P.   N.   Clarke  of  Louisville  is  interested! 

The  light  committee  of  Raleigh,  N.  C,  has  rec- 
ommended that  the  lighting   contract  be  made  for 


From  the  Buckeye  State. 

Columbus,  Ohio,  "May  24. — Articles  of  incorpora- 
tion have  been  filed  by  the  Cincinnati,  Dayton  and 
Toledo  Traction  Company,  wliich  is  a  consolidation 
of  the  Southern  Ohio  Traction  Company  and  the 
Cincinnati  Northw'estern  Railway  Company,  both  of 
which  are  owned  practically  by  the  Mandelbaum  syn- 
dicate of  Cleveland.  The  capital  stock  of  the  new 
company  is  placed  at  $5,000,000,  of  which  holders 
of  stock  in  the  Southern  Ohio  Traction  Company 
are  to  receive  $2,000,000  and  those  of  the  Cincinnati 
Northwestern,  $1,000,000,  the  remaining  $2,000,000 
to  remain  in  the  treasury,  to  be  sold  as  the  directors 
may  decide.  A  bond  issue  of  $5,000,000  is  authorized. 
The  officers  of  the  new  company  are :  President,  Will 
Christy,  Akron ;  first  vice-president,  M.  J.  Mandel- 
baum, Cleveland ;  second  vice-president,  Otto  Miller, 
Cleveland ;  secretary,  H.  C.  Long,  Cleveland ;  treas- 
urer, F.  T.  Pomeroy,  Cleveland. 

The  National  Electric  Lamp  Company  of  Cleveland 
has  purchased  the  factory  and  grounds  of  the  Brush 
Electric  Company  in  that  city  and  will  make  it  the 
main  works  for  the  manufacture  of  lamps  and  other 
electrical  devices.  The  price  paid,  as  appears  of 
record,  w'as  $100,000,  and  a  mortgage  for  that  amount 
has  also  been  placed  on  the  property,  the  proceeds 
from  the  loan  to  be  used  in  improving  and  remodel- 
ing the  -factory  for  its  new  productions. 

The  Paducah  City  Railway  Company  of  Paducah, 
Ky.,  has  been  incorporated  with  a  capital  stock  of 
$300,000.  The  new  company  is  formed  for  the  pur- 
pose of  absorbing  the  Paducah  Street  Railway  and 
Light  Company,  and  bonds  to  the  amount  of  $1,000,- 
000  will  be  issued  for  improvements  and  extensions. 

The  Light,  Fuel  and  Power  Company,  with  offices 
at  Sutton  and  works  at  Burnsville,  W.  Va-,  has  been 
incorporated  with  a  capital  stock  of  $2,500,000.  W. 
E.  Haymond  and  E.  B.  Carlin  of  Sutton  and  others 
are  interested. 

It  is  reported,  apparently  upon  the  authority  of 
W.  B.  Strang,  that  the  Wabash  Railroad  Conigany 
will  use  the  Detroit  and  Toledo  Shore  Line  Com- 
pany's road,  which  was  to  form  a  part  of  the  Ever- 
ett-Moore  system  from   Cleveland  to  Detroit. 

As  indicated  in  this  correspondence  some  time  ago 
as  being  probable,  action  has  been  taken  toward 
combining  the  properties  of  the  Mahoning  Valley 
Railroad  Company,  the  Newcastle  Traction  Com- 
pany, the  Trumbull  Electric  Company,  the  Newcastle 
and  Lowell  Railway  Company,  the  Mineral  Ridge 
Railway  Company,  the  Lawrence  Gas  Company  and 
the  Newcastle  Electric  Company.  They  will  be 
united  under  one  management  and  operate  under  the 
incorporated  name  of  the  Pennsylvania  and  Ma- 
honing Valley  Railway  Company,  which  will  have  a 
capital  stock  of  $8,000,000.  The  new  company  will 
have  90  miles  of  electric-railway  track.  The  follow- 
ing-named gentlemen  are  the  officers :  President, 
M.  A.  Verner,  Pittsburg;  vice-president,  James 
Parmalee,  Cleveland;  secretary,  John  E.  McVey, 
Youngstown;  general  manager,  A.  A.  Anderson, 
Youngstown. 

At  the  last  annual  meeting  of  the  Barney  &  Sinith 
Manufacturing  Company  of  Dayton  it  was  decided 
to  reduce  the  capital  stock  from  $5,000,000  to  $3,5°°.- 
000,  the  actual  amount  outstanding.  There  will  be  a 
good  saving  in  taxes  through  this  arrangement. 

John  C.  Hoover,  the  millionaire  engine  manufac- 
turer of  Hamilton,  is  at  the  head  of  a  movement  to 
build  an  electric-railway  line  from  Hamilton  to  Ox- 
ford and  College  Corner,  a  distance  of  18  miles. 
It  will  be  over  private  right-of-way,  which  has  all 
been  secured.  The  company,  when  organized,  will 
be  known  as  the  Cincinnati,  Hamilton  and  Indiana 
Traction  Company,  and  the  line  will  form  a  part  of 
a  general  system  between  Cincinnati  and  Indianapolis. 

The  Ohio  Brass  Company  of  Mansfield  has  been 
incorporated  in  New  Jersey  with  a  capital  stock  of 
$1,000,000  by  Frank  B.  Black,  Reid  Caroenter,  Charles 
N.  Black,  H.  F.  Black,  George  F.  Lucas  and  E.  T. 
Cook.  The  business  of  the  Ohio  Brass  Company 
will  be  continued  by  the  corporation. 

The  new  car  works  of  the  J.  J.  Kuhlmait  Car 
Company   at    Collinwood   are    nearing  completion. 

O.   M.   C. 


Information  from  Indiana. 

Indianapolis,  May  26. — The  Indianapolis,  Lebanon 
and  Frankfort  Electric  Railroad  Company  has  pe- 
titioned the  Indianapolis  Board  of  Public  Works  for 
a  franchise  to  enter  the  city. 

The  Kokomo  Street  Railway  and  Traction  Com- 
pany was  reorganized  during  the  week,  W.  P.  Ste- 
vens and  other  Detroit  capitalists  retiring.  The  fol- 
lowing-named officers  were  chosen:  President, 
George  J.  Marott;  secretary-treasurer,  L.  J.  Kirk- 
patrick;  general  manager,  F.  C.  McReynolds. 

■The  promoters  and  officials  of  the  Crawfordsville 
interurban  electric  railroad  held  a  meeting  last  week 
which  many  farmers  attended.  The  latter  were  ad- 
vised that  they  are  expected  to  subscribe  liberally 
for  stock  in  order  to  be  able  to  finance  the  road. 
It  is  said  the  farmers  agreed  to  do  so,  and  the  best 
of  feeling  prevailed.  _ 

The  declaration  of  the  business  men  of  Terre 
Haute  and  Brazil  to  resist  the  boycotts  growing  out 
of  the  street-railway  strike  has  resulted  in  the  labor 
union  establishing  co-operative  stores.  The  trade 
unions  have  2,500  members  and  the  fight  bids  fair  to 


last  all  year.  Besides,  the  3,000  miners  will  continue 
their  boycott  of  the  road  and  will  patronize  the  co- 
operative stores.  The  street  and  interurban  railway 
companies  continue  to  ignore  the  labor  union,  and 
in  consequence  the  boycott  of  the  lines  and  every- 
body who  patronizes  them  continues. 

According  to  a  story  from  Kokomo,  D.  H.  Ogle 
of  that  place  has  attracted  attention  as  the  inventor 
of  "an  electric-light  device  that  includes  the  principle 
of  w-ireless  telegraphy.  He  obtains  the  electricity 
from  water  and  burns  a  lamp  of  four  candlepower. 
Although  brilliant,  the  light  is  devoid  of  heat.  It  is 
especially  adapted  to  use  on  railroad  trains,  automo- 
biles and  vehicles.  The  inventor  has  applied  for  a 
patent  and  local  capital  will  place  it  on  the  market 
at  once." 

The  Richmond  and  Northwestern  Traction  Com- 
pany has  been  incorporated  with  $50,000  capital  stock. 
The  officers  are:  President,  G.  M.  Hodges,  Dayton, 
Ohio;  vice-president,  Thomas  Millikan,  Newcastle; 
secretary,  Winfred  Jessup,   Richmond.  F. 


Northwestern  Notations. 

Minneapolis,  May  24. — The  Hughes  Electric  Light 
Company  is  installing  a  new  lighting  plant  at  Glen- 
dive,  Mont.  The  company  ow-ns  and  operates  plants 
at  Bismarck  and  Dickinson,  N.  D,,  and  Staples, 
Minn. 

The  new  electric  plant  of  the  Waterloo  (Iowa) 
Gas  and  Electric  Company  has  been  completed  and 
has  begun  operations. 

The  Sparta-Melrose  Railway,  Light  and  Power 
Company  has  been  incorporated  at  Sparta,  Wis.,  with 
$25,000    capital    stock. 

Fire  damaged  the  electric-light  station  at  Morris, 
Minn.,  recently  and  caused  a  shutdown  for  a  short 
time. 

The  Duluth-Superior  Traction  Company  has  an- 
nounced an  increase  in  wages  from.  June  1st.  At 
present  the  minimum  wage  is  17  cents  an  hour,  and 
after  one  year  it  is  made  18  cents.  Under  the  new 
schedule  the  minimum  will  be  iS  cents  and  after  six 
months   it  will   be  made  20  cents. 

The  Interurban  Railway  Company  of  Des  Moines, 
which  is  building  an  electric-railway  line  to  Colfax, 
seems  to  be  coming  into  competition  with  the  Chi- 
cago and  Northwestern,  and  the  latter  is  forcing  a 
change  of  route  by  a  refusal  to  allow  the  interurban 
company  to  cross  its  tracks  at  grade.  This  attitude 
will  lead  the  interurban  to  retaliate  against  the  rail- 
road, and  a  hot  competition  is  to  be  expected. 

The  Storm  Railway  Signal  Company  has  been 
formed  at  Waterloo.  Iowa,  to  manufacture  electric 
and  other  railway  block  signals,  registers  and  sup- 
plies.    The    capital    stock   is   $60,000.  R. 


Beyond  the  Rockies. 

Salt  Lake  City,  May  24. — The  Capital  Electric 
Light,  Motor  and  Gas  Company  of  Boise,  Idaho,  is 
expending  a  large  amount  of  money  in  extensions 
and  improvements  to  its  plant.  When  completed  the 
company  will  be  able  to  deliver  2,000  horsepower  mto 
Boise. 

The  Denver  (-Colo.)  City  Tramway  Company  has 
announced  an  advance  in  wages  of  its  car  men,  com- 
mencing June  1st.  Those  who  have  served  more 
than  five  years  will  receive  an  increase  of  1V2  cents 
an  hour. 

The  Salt  Lake  City  Water  and  Electric  Company 
is  trying  to  condemn  the  waters  of  the  City  Creek, 
about  two  miles  above  the  city,  for  power  purposes. 

The  electric-light  company  of  Albion,  Idaho,  has 
closed  down  its  electric-light  plant  temporarily.  The 
company    has    not    been    able    to    make    expenses. 

The  Utah  Light  and  Power  Company  is  substitut- 
ing 15-kilowatt  transformers  for  the  lO-kilowatt  in- 
struments now  in  use  in  the  business  portion  of  Salt 
Lake  City. 

If  the  City  Council  of  Trinidad,  Colo.,  will  give 
Seth  Hartley  the  lighting  and  power  franchise  for 
that  city,  he  will  build  an  electric  railroad  connecting 
all  the  coal  and  mining  camps  in  the  vicinity,  with 
Trinidad.  It  is  said  he  w-ill  spend  $500,000  on  the 
road  and  commence  work  at  once. 

"The  McClure  mining  syndicate  of  Helena,  Mont., 
will  build  a  large  electric  power  plant  and  will  utilize 
the  waters  of  the  Middle  Fork  of  the  Little  Black- 
foot  River.  The  water  w-ill  be  taken  out  by  flumes 
and  conveyed  a  distance  of  five  miles  to  a  point  on 
the  main  stream  at  the  mouth  of  Hat  Creek,  where 
a  fall  of  500  feet  will  be  created  and  about  2.000 
horsepow-er  developed.  Power  will  be  transmitted 
three  miles  to  mine   and   mill. 

The  City  Council  of  'Weiser,  Idaho,  has  accepted 
a  proposition  from  H.  V.  Gates  of  Hillsboro,  Ore., 
to  put  in  a  system  of  waterworks  and  an  electric- 
light  plant,  to  cost  not  less  than  $25,000. 

Glenwood  Springs,  Colo.,  will  soon  have  a  new 
electric-light  plant.  E.  B.  Wilson,  representing  the 
Western  Electric  Supply  Company  of  Denver,  is 
on  the  ground  figuring  on  a  plant  with  a  capacity 
of  3,000  incandescent  lights. 

A  new  copper-wire  line  is  being  strung  by  the 
Western  Union  Telegraph  Company  from  Havre  to 
Great  Falls,  Mont.  The  new  line  is  designed  to 
make  it  practicable  to  relay  business  from  Havre, 
and  in  this  way  it  is  hoped  greatly  to  improve  the 
Great  Falls-St.   Paul    service. 

Managers  of  mines  at  Leadville,  Colo.,  are  con- 
sidering the  question  of  adopting  a  system  of  elec- 
trical power  similar  to,  those  in  use  at  Cripple  Creek 
and  Telluride.  The  two  sites  under  consideration 
for  furnishing  power  are  Half  Moon  Gulch  to  the 
Eagle  River  and  Homestake  Creek,  which  runs  into 
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the  Eagle  River  at  Red  Cliff.  It  is  estimated  that 
in  the  mining  camps  machinery'  representing  20,000 
horsepower  is  in  use,  and  the  consumption  of  coal 
varies  from  five  to  six  pounds  a  horsepower  in  operat- 
ing 10  or  15-pound  hoists.  With  electricity  installed  it 
is  estimated  thai  the  cost  will  he  from  one  to  three 
cents  a  horsepower  an  hour.  The  outlying  districts, 
such  as  Tower  Gulch,  St.  Kevin.  Sugar  Loaf,  etc., 
would  also  be  benefited,  as  it  is  the  intention  of  the 
company  to  run  an  electric  railroad  to  these  districts. 
as  well  as  to  Carbonate,  Iron  Breece,  Fryer  and 
Yankee  Hills.  At  the  outlying  districts  the  miner 
has  to  pay  $6  a  ton  for  the  cheapest  grade  of 
coal ;  with  an  electric  road  it  would  probably  be  laid 
down   for  half  that  price.  C. 


a  central  fire-alarm  station,  at  a  cost  of  $7,500, 

Fred  W.  Swanton,  representing  a  number  of  Los 
Angeles  capitalists,  has  acquired  the  plant  and  fran- 
chise of  the  Santa  Cruz  Electric  Light  and  Power 
Company,  and  says  that  $85,000  will  be  expended 
in  improving  the  plant.  Mr.  Swanton's  headquarters 
are  at   Santa   Cruz.  A. 


On  the  Pacific  Slope. 

San  Francisco.  May  22. — The  Rawliide  Gold  Min- 
ing Company  has  brought  suit  in  Stockton,  Cal., 
against  the  Tuolumne  Water  Company  and  the 
Tuolumne  County  Electric  Power  and  Light  Com- 
pany to  recover  possession  of  the  plant  now  operated 
by  the  defendant  corporation.  The  property  is  val- 
ued  at  $150,000. 

The  Xesbitt  Electric  Company,  recently  organized 
at  Victoria,  B.  C,  has  opened  storerooms  at  33  Port 
Street.  Victoria.  The  company  will  carry  a  complete 
line  of  electrical  and  engineering  apparatus. 

P.  A.  Marlowe,  president  of  the  National  Bank 
of  Montana  at  Helena,  has  purchased  the  plant  of 
the  Helena  Power  and  Light  Company,  under  fore- 
closure proceedings,  for  $200,000. 

The  Pioneer  Mill  Company  of  Honolulu,  H.  I., 
has  just  closed  contracts  for  the  installation  of  a 
long-distance  transmission  plant  for  the  purpose  of 
operating  a  pumping  plant  for  the  irrigation  of 
plantations  near  Lahaina.  A  generator  capable  of 
generating  260  horsepower  will  be  installed.  The 
total  cost  of  the  work  is  estimated  at  $35,000. 

The  Board  of  Public  Works  of  Seattle,  Wash., 
has  granted  the  Citizens'  Light  and  Power  Company 
a  permit  to  build  bulkheads  on  the  tide  lands  in  the 
vicinity   of   Interbay. 

The  Stanislaus  Water  and  Power  Company  has 
been  incorporated  with  a  capital  stock  of  $2,500,000. 
The  incorporators  of  the  company  are  W.  Frank 
Pierce,  president  of  the  Standard  Electric  Company; 
J.  E.  Green,  general  manager  of  the  same  company; 
Wellington  Gregg,  Jr.,  Howard  T.  Veeder  and  Her- 
man H.  Veeder.  It  is  understood  that  W.  H. 
Crocker  and  Beech  Thompson  of  this  city  are  the 
principal  stockholders.  It  is  the  purpose  ot  the  com- 
pany to  develop  power  on  the  middle  fork  of  the 
Stanislaus  River.  Ihe  water  will  be  taken  from  the 
luer  at  a  height  of  about  10,000  feet  above  the  sea 
level.  The  company  will  build  a  flume  and  ditch, 
with  a  capacity  ot  15,000  inches,  which  will  carry 
the  water  to  a  point  about  six  miles  east  of  Mur- 
phys,  Calaveras  County,  where  a  fall  of  1,500  feet 
will  be  available.  About  half  of  the  water  will  be 
used  for  developing  power,  and  the  other  half  will 
be  used  for  hydrauiic-mining  operations. 

The  city  authorities  of  Seattle,  Wash.,  have  con- 
tracted with  the  Seattle  Electric  Company  for  the 
spi  inkling  of  certain  streets  in  that  city,  and  the 
company  is  now  constructing  sprinkling  cars.  Four 
cars  will  be  operated,  i  he  city  will  supply  the 
water  and   will  pay   the  company  $400  a  month. 

i  he  General  Llectric  Company  has  been  awarded 
a  contract  tor  a  500-horsepower  induction  motor  by 
me  Pacific  Coast  Smelting  and  Refining  Company 
for  its  plant  at  Bay  Point.  The  latter  company  will 
obtain  Its  current  from  the  Bay  Counties  Power 
»^ompany. 

'I  he  Board  of  Supervisors  of  San  Francisco  has 
appropriated  $3,500  to  the  department  of  electricity 
tor  tlie  wiring  of  the  dome  of  the  City  Hall  and 
the    installing    of    electric   lights    on    the    dome. 

ihe  Board  of  Supervisors  of  Glenn  County,  Cal., 
has  sold  to  the  Northern  California  Electric  Power 
Company  at  Redding,  Cal.,  a  franchise  for  gpnstruct- 
ing  and  maintaining  an  electric  pole  line  and  plectric- 
power  system  in  Glenn  County,  lor  $3,000.  The  com- 
pany's wires  will  extend  through  hve  counties  into 
the   northern  part  of  the  state. 

The  Cascade  Water,  Power  and  Light  Company 
of  Grand  Forks,  B.  C.,  will  soon  close  a  contract 
with  the  Granby  Mining  Company  for  the  supply 
of  electricity,  amounting  to  about  1,500  horsepower, 
for  running  the  drills  and  operating  the  hoists  in  the 
Granby  mines  at  Phcenix,  B.  C.  If  the  service  is 
satisfactory,  the  Granby  company  will  ultimately 
abandon  the  use  of  steam  power  entirely. 

The  Board  of  Supervisors  of  San  Mateo  County. 
Cal.,  has  granted  a  franchise  to  John  Henderson 
ot  Redwood  City,  Cal.,  for  building  and  operating 
an   electric  street   railroad   in   San   Mateo   County. 

The  Oakland  Transit  Company  has  let  a  contract 
for  4,000,000  feet  of  lumber,  to  be  used  in  the  con- 
struction of  a  new  pier-.at  Emeryville.  The  pier 
win  be   nearly   three  miW  in  length. 

The  Terminal  Gas,  Electric  and  Power  Company 
has  been  incorporated  by  F.  H.  Ringe,  H.  C.  Carter 
and  others  of  Los  Angeles,  Cal.,  for  the  purpose 
of  constructing  a  plant  at  San  Pedro,  Cal.  The 
capital  stock  of  the  company  is  $600,000. 

The  Santa  Paula  Electric  Light  Company  has 
been  incorporated  with  a  capital  stock  of  $200,000 
by   C.    C.   Teague   of   Santa   Paula   and  others. 

P.  R.  Riebalt  of  Canyon  City,  Ore.,  has  applied 
tdythe  City  Council  of  that  city  for  a  franrhfse  to 
construct  and  operate  an  electric-light  and  power 
plant. 

The  Board  of  Supervisors  of  San  Francisco  has 
authorized  the  Board  of  Public  Works  to  construct 


San  Francisco,  May  23. — The  Pacific  Electric  Rail- 
way Company  is  laying  double  tracks  between  Los 
Angeles  and  Long  Beach.  The  grade  and  bridge 
are  made  adequate  to  accommodate  four  tracks,  and 
it  is  the  intention  of.  the  company  to  make  the  line 
a  four-track  railway  as  soon  as  business  demands  it. 

M.  P.  Thatcher  of  the  Santa  Clara  Valley  Electric 
Road  and  Power  Company  of  Los  Angeles  has  con- 
tracted to  haul  to  the  sugar  factory  over  his  new 
electric  road  65.000  tons  of  sugar  beets  at  a  rate  of 
about  45  cents  a  ton. 

The  Granby  Consolidated  Mining,  Smelting  and 
Power  Company  of  Phcenix,  B.  C,  has  placed  an  or- 
der for  what  is  thought  to  be  the  largest  air  compres- 
sor in  the  country.  The  compressor  will  be  run  by 
electricity  and  will  cost  about  $80,000.  The  company 
has  placed  orders  for  two  700-horsepower  gener- 
ators of  the  latest  type.  This  will  be  the  first  elec- 
trically operated   mining  plant   in   that   section. 

West  Seattle's  (Wash.)  new  City  Council  has 
granted  franchises  for  an  electric  car  line,  telephone 
system  and  electric-lighting  plant.  The  street-car 
franchise  calls  for  a  half-hour  service  between  West 
Seattle  and  Seattle.  The  telephone  company  will 
install  business  telephones  for  $4  a  month  and  resi- 
dence telephones  for  $2  a  month. 

The  telephone  block  system  has  been  installed  on 
the  Sacramento  division  of  the  Southern  Pacific 
railroad  for  a  distance  of  54  miles,  and  automatic 
block  signals,  controlled  by  electric  track  circuits,  will 
be  installed  from   Lemon  to  Sand  Cut,  Cal. 

The  city  of  Riverside,  Cal.,  in  addition  to  the 
present  electrical  supply,  has  a  contract  for  600  horse- 
power from  the  bed  of  the  Santa  Ana  River,  and 
as  much  more  from  Lytic  Creek.  The  city  has  also 
made  a  contract  for  600  horsepower  from  C.  G.  Bald- 
win, through  his  proposed  Mill  Creek  plant.  Mr. 
Baldwin  offers  to  sell  his  Mill  Creek  rights  to  the 
city,  and  enables  the  city  to  furnish  itself  with  1,200 
horsepower.  It  is  rumored  the  price  will  be  in  the 
neighborhood  of  $250,000. 

The  Mount  Whitney  Power  Company  of  Cali- 
fornia has  begun  work  on  a  power  plant  on  the 
Kaweah  River,  near  the  present  power  house.  The 
water  for  the  new  plant  will  be  diverted  from  the 
..vci"  near  the  Sequoia  Park  line  and  will  be  carried 
in  ditch  and  flume  for  about  4V2  miles,  where  it 
will  be  delivered  through  a  pipe  to  the  power  house. 
The  quantity  of  water  used  will  be  2,000  inches  and 
the    fall   obtained    will  be  about  325   feet. 

The  Kern  County  Electric  Company  has  been  in- 
corporated at  Los  Angeles,  Cal.,  with  a  capital  stock 
of  $2,500,000.  The  directors  are  V.  McQuigg,  S. 
A.  W.  Carver  and  G.  E.  Somarindyck  of  Los  Angeles 
and  others. 

The  weather-signal  service  of  the  local  bureau  at 
Seattle,  Wash.,  will  be  improved  with  high-power 
electric  signals  to  inform  mariners  of  weather  con- 
ditions at  night.  The  signals  will  be  flaslied  from 
reflectors  on  a  steel  frame  tower.  Section  Director 
Salisbury  of  the  United  States  Weather  Bureau  has 
recommended  the  improvement.  Six  50-candlepower 
lamps  will  be  installed. 

A  large  shipment  of  electrical  machinery  con- 
signed to  the  Dawson  Electric  Light  and  Power  Com- 
pany has  left  Seattle  on  the  steamer  Dirigo.  The 
machinery  consists  of  generators,  an  8,500-pound 
electric  pump  and  miscellaneous  electric  appliances. 

J.  T.  Garnesy  and  W.  B.  Ainsworth  have  petitioned 
the  Board  of  Supervisors  for  a  franchise  to  build 
an  electric  road  through  the  towns  of  Inglewood  and 
Hyde  Park,  Cal. 

The  Portland  (Ore.)  General  Electric  Company 
is  making  extensive  improvements  and  additions. 
A  new  building  will  be  erected  on  Seventh  and  Alder 
Streets.  Four  750-horsepower  dynamos  will  be  in- 
stalled at  Willamette  Falls  and  new  machines  will 
be    installed   at   the    Portland    station. 

The  Aberdeen  and  Hoquiam  (Wash.)  Electric 
Railway  Company  is  advertising  for  bids  for  the 
construction  of  the  second  section  of  its  road.       C. 


PERSONAL. 


Francis  M.  Pease  of  Lee,  Mass.,  died  in  that  town 
on  May  14th.  He  was  64  years  old,  a  druggist,  and 
one  of  the  organizers  and  at  one  time  manager  of  the 
Lee   Electric  Company. 

W.  A.  Fox  has  been  elected  to  the  position  of 
secretary  and  treasurer  of  the  Commonwealth  Elec- 
tric Company,  succeeding  Frank  S.  Gorton,  resigned. 
Mr.  Gorton's  resignation  as  secretary  and  treasurer 
of  the  Chicago  Edison  Company  will  take  effect  on 
June  Qlh.  and  it  is  expected  that  Mr.  Fox  will  suc- 
ceed him  in  that  position  also.  Mr.  Fox  has  been 
assistant   secretary  of  both  companies. 

Dr.  Louis  Duncan  of  New  York  is  to  assume 
charge  of  the  electrical-engineering  department  of 
the  Massachusetts  Institute  of  Technology.  Dr. 
Duncan  has  been  president  of  the  American  Institute 
of  Electrical  Engineers  and  is  the  author  of  many 
electrical  papers.  He  graduated  from  the  United 
States  i\aval  Academy  in  1880.  Two  years  later  he 
went  to  Johns  Hopkins  University  as  assistant  to  the 
late  Professor  Rowland,  receiving  the  degree  of 
Ph.  D.  from  that  institution  in  1885.  In  1886  he 
resigned  from  the  navy  to  take  charge  of  a  course 


of  applied  electricity  at  Johns  Hopkins,  and  he  made 
this  one  of  the  most  effective  electrical  courses  in 
the  country.  He  resigned  in  1898  and  has  since  been 
engaged  in  various  engineering  enterprises.  He  is 
a  member  of  the  Mathematical  Society  of  France 
and  the  American  Philosophical  Society  and  an  hon- 
orary member  of  the  Philadelphia  Franklin  Institute. 

George  F.  Chapman,  formerly  superintendent  of 
the  North  Jersey  Street  Railway  Company  of  Jersey 
City.  N.  J.,  has  been  chosen  general  manager  of  the 
San  Francisco  railroads  recently  purchased  and  con- 
solidated by  the  United  Railroads  of  San  Francisco. 
He  succeeds  General  Manager  E.  P.  Vining,  who 
resigned  a  few  weeks  ago.  Mr.  Chapman  is  39  years 
of  age  and  has  been  in  the  street-railway  service 
since  1883. 

John  F.  Calderwood,  for  12  years  auditor  of  the 
Twin  City  Rapid  Transit  Company,  has  left  Minne- 
apolis to  accept  a  position  with  the  Brooklyn  Rapid 
Transit  Company,  as  assistant  to  the  president.  Mr. 
Calderwood  was  city  controller  of  Minneapolis  for 
one  term,  and  he  instituted  reforms  in  the  book- 
keeping of  the  city,  the  good  effects  of  which  arc 
felt  to  this  day.  A  farewell  banquet  was  tendered 
Mr.  Calderwood  at  the  Minneapolis  Club  at  which 
many  of  the  leading  business  men  of  the  city  were 
present. 


ELECTRIC  LIGHTING. 

The  electric-lighting  plant  of  the  village  of  Leb- 
anon, Ohio,  will  soon  be  improved  at  a  cost  of 
:|)6,ooo. 

The  Cumberland  Electric  Light  and  Power  Com- 
pany of  Nashville,  Tenn.,  is  to  build  a  new  plant  at 
a    cost   of  about   $300,000. 

The  Urbana  Light,  Heat  and  Power  Company  of 
Urbana,  111.,  has  been  incorporated  with  $100,000 
capital  stock  by  M.  W.  Bussy  &  Co. 

The  Ennis  Light  and  Power  Company  of  Ennis. 
Texas,  has  been  incorporated,  with  $20,000  capital 
stock,  by  R.   C.   Storrie  and   others. 

The  Home  Electric  Light  Company  of  Lonaconing, 
Md.,  is  about  to  double  its  plant,  increasing  its  ca- 
pacity by  150  horsepower.  A.  M.  Evans  is  secretary 
of  the  company. 

The  Alva  Light  and  Power  Company  of  Alva. 
Okla.,  has  been  incorporated  with  $20,000  capital 
stock.  The  incorporators  are  Claud  Schulet  and 
Robert  E.  Erveen  of  Clayton,  N.  M.,  and  Noel  R. 
Gascho  of  Alva. 

The  Kingston  Gas  and  Electric  Company  of  Kings- 
ton, N.  Y.,  has  been  incorporated  with  a  capital  stock 
of  $700,000.  M.  W.  Stroud  and  R.  L.  Babcock  of 
Philadelphia,  E.  W.  Prout  and  J.  P.  Osterhoudt  of 
Kingston  are  directors. 

The  Farmers'  Electric,  Water  and  Telephone  Com- 
pany, with  a  capital  stock  of  $50,000,  has  been  in- 
corporated at  Cardston,  B.  C.  J.  W.  Woolfe  is  pres- 
ident. The  company  will  build  a  power  plant,  using 
the  waters  of  Lee's  Creek.  Power  and  light  will  be 
furnished  to  the  town  of  Cardston. 

Controller  R.  A.  Hitchens  of  McKeesport,  Pa., 
has  reported  to  the  finance  committee  of  the  Mc- 
Keesport City  Council  that  the  city  may  expend  $64,- 
000  for  an  electric-light  plant  without  issuing  bonds. 
It  was  recommended  to  the  council  that  an  ordinance 
be  prepared  authorizing  the  erection  of  a  light  plant 
to  cost  $60,000. 

The  Mutual  Light  and  Heat  Company  of  Seattle, 
Wash.,  has  let  the  contract  for  the  construction  of 
a  new  power  house  for  the  company.  The  boiler 
house  which  is  now  being  constructed  will  be  75  by 
63  feet,  and  is  being  arranged  for  four  batteries  of 
600  horsepower  each.  Charles  C.  Moore  &  Co.  of 
San  Francisco  are  furnishing  the  first  unit  of  600 
horsepower  of  Babcock  &  Wilcox  boilers,  complete 
with  chain  grates  and  superheaters,  Green's  econo- 
mizer and  Sturtevant  induced  draft  fan.  The  Mutual 
Light  and  Heat  Company  is  now  heating  about  30 
buildings  in  the  district  covered  by  its  heating  mains, 
and  has  a  very  fair  electric  light  and  power  business, 
which  will  be  materially  increased  when  its  new 
equipment  is  in  operation.  It  is  the  only  competitor 
of  the  Seattle  Electric  Company.  The  present  ma- 
chinery consists  of  two  Alfree  engines  direct-con- 
nected to  two  60-kilowatt  General  Electric  di- 
rect-current generators,  one  Ideal  engine  belted  to 
two  35-kilowatt  Triumph  generators,  and  one  Buck- 
eye engine  belted  to  two  17-kilowatt  generators,  op- 
erating a  three-wire  system  and  furnishing  light  and 
power   as    well   as    steam   heat. 


ELECTRIC  RAILWAYS. 

Electricity  is  to  supplant  the  cable  on  the  Troost 
Avenue  line  of  the  Metropolitan  Street  Railway 
Company  in  Kansas  City. 

The  Chanute  and  lola  Interurban  Electric  Railway 
Company,  with  headquarters  at  Chanute,  Kan.,  has 
been   incorporated   with  a   capital   stock  of  $300,000. 

Murry  A.  Verner  of  Pittsburg,  Pa.,  has  obtained, 
according  to  daily  papers,  a  concession  to  establish 
an  electric-railway  line  between  St.  Petersburg, 
Russia,  and  a  suburb  of  that  city. 

The  Galesburg  and  Kewanee  (111.)  Electric  Rail- 
way Company  has  been  organized  with  $600,000  capi- 
tal stock  to  construct  an  electric-railway  line  between 
the  two  cities  named.     The  board  of  directors  com- 
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prises  the  following  names:  H.  W.  Crane,  \V.  D. 
Patty  of  Oneida,  S.  E.  Robh  of  Kewanee,  A.  N. 
Lindsey  and  F.  \V.  Emery  of  Knoxville.  H.  C.  Lucas 
and  William  D.  Godfrey  of  Galesburg. 

To  offset  the  missionary  efforts  of  the  Amalga- 
mated Association  of  Street  Railway  Employes 
among  the  men  of  the  Chicago  Union  Traction 
Company,  with  a  possible  strike  in  consequence. 
President  Roach  has  caused  to  be  organized  a  sort 
of  opposition  union  to  be  known  as  the  Chicago 
Street  Railway  Employes'  Benevolent  Association. 
It  is  hoped  by  this  means  that  the  recently  developed 
activity  of  the  Amalgamated  Association  may  be 
counter-balanced  so  far  as  this  company  is  concerned. 


POWER  TRANSMISSION. 

A  report  comes  from  Montana  that  F.  Augustus 
Heinze  is  preparing  to  install  an  immense  electrical 
plant  on  Race  Track  Creek,  near  Deer  Lodge,  which 
will  produce  power  for  his  Butte  mines.  He  has 
purchased  valuable  water  rights  in  the  vicinity,  which 
will  be  utilized  in  the  operation  of  the  plant. 

On  June  3d  the  stockholders  of  the  Niagara  Falls 
Power  Company,  Niagara  Falls,  N.  Y.,  will  hold  a 
special  meeting  to  increase  the  capital  stock  of  the 
company  from  $6,500,000  to  $9,500,000.  This  in- 
crease of  $3,000,000  is  good  evidence  of  the  large 
sums  of  money  being  placed  in  the  development  of 
the  waterpower   of  the  great   cataract. 


PUBLICATIONS. 


A  private  mailing  card  distributed  by  M.  E.  Austin 
&  Co.  of  Chicago    calls  attention  to  it's  Dayton  fans. 

A  recent  pamphlet  issued  by  the  Jandus  Electric 
Company  of  Cleveland.  Ohio,  makes  the  company's 
1902  announcement  of  its  alternating  and  direct-cur- 
rent fans  for  all  desirable  sizes  and  voltages. 

The  Moloney  Electric  Company  of  St.  Louis,  Mo., 
manufacturer  of  the  transformer  known  by  that 
name,  recently  issued  an  attractive  pamphlet  describ- 
ing the  special  features  which  this  transformer  pos- 
sesses. 

The  Kenmierer  Electric  Light  Shifter  Company 
of  Weissport,  Pa.,  directs  attention  to  its  adjustable 
lamp  shifter  on  a  large  mailing  card.  This  appli- 
ance is  finished  in  brass,  nickel,  oxidized  copper  and 
brass,  and  is  made  to  fit  any  ceiling.  It  is  said  to 
be  specially  adapted  for  use  in  factories  and  offices. 

The  National  Electric  Improvement  Company  of 
New  York  city  has  recently  issued  an  elaborately 
illustrated  catalogue,  descriptive  of  the  Elblight  elec- 
tric sign  and  decorative  lighting  system.  The  fea- 
tures of  the  system  are  thoroughly  explained  and  the 
large-size  pictures  show  typical  installations  that 
have  been  made  with  the  "pin  lamps." 

A  pamphlet  recently  issued  is  descriptive  of  the 
Pinckard  "Tri-Hght"  electric  incandescent  lamp, 
socket  and  switch.  A  lamp  of  16  candlepow^er  of 
this  type  is  arranged  to  give  two,  eight  or  16  candle- 
power.  The  lamps  are  manufactured  by  the  Tri- 
light  Electric  Company  of  Birmingham,  Ala.,  and  dis- 
tributed by  the  H.  T.  Paiste  Company,  general  sales 
agent  of  New  Y'ork,   Chicago  and  other   cities. 

The  American  Blower  Company  of  Detroit  is  send- 
ing to  the  trade  its  latest  catalogue  descriptive  of 
its  A.  B.  C.  disk  ventilating  fans  and  its  moist-air 
and   blower   drj'   kilns.     Illustrations    are    shown    of 
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various  types  of  the  apparatus,  including  among 
the  disk  fans  several  operated  by  direct-connected 
electric  motors.  Both  catalogues  have  been  pre- 
pared with  the  careful  attention  usually  displayed 
by  this  company   in  its  publications. 

The  paper  on  "Static  Strains  in  High-tension 
Circuits  and  the  Protection  of  Apparatus,"  recently 
read  by  Percy  H.  Thomas  before  the  American  In- 
stitute of  Electrical  Engineers,  has  been  reprinted  in 
full.  The  author  treats  the  subject  in  a  compre- 
hensive manner,  and,  because  of  the  non-mathemat- 
ical character  of  the  work,  the  paper  will  doubtless 
prove  of  interest  to  superintendents  and  station  man- 
agers, as  well  as  to  electrical  engineers.  The  reprint 
is  copiously  illustrated  with  diagrams  and  with  views 
of  the  Westinghouse  static  interrupter.  A  copy  can 
be  obtained  from  the  Westinghouse  Electric  and 
Manufacturing  Company. 


MISCELLANEOUS. 


Stilson  Hutchins,  Edward  W.  Creecy,  William  J. 
Dante  and  others  of  Washington,  D.  C,  have  in- 
corporated the  English  Telegraphone  Company,  with 
capital  stock  of  $15,000,  for  the  manufacture  of  elec- 
tromagnetic devices. 

At  the  meeting  of  the  Chicago  City  Council  on 
May  26th  the  Western  Electric  Company  was  given 
permission  to  lay  a  two-foot  underground  conduit 
between  its  buildings  at  Jefferson  and  West  Harrison 
Streets  and  Beech  and  Polk  Streets,  the  compensa- 
tion being- $12,000. 

Owing  to  several  thefts  committed  at  the  Louvre 
picture  gallery  at  Paris  during  the  last  12  months,  a 
system  of  detective  electric  bells  has  been  installed 
so  that  the  moment  any  picture  is  moved,  even  in 
the  slightest  degree,  or  its  hanging  weight  light- 
ened a  fraction  of  a  gramme,  an  alarm  signal  rings 
in  the  custodian's  office,  where  an  automatic  indi- 
ratnr  gives  the  number  of  the  picture  and  of  the 
room  in  which  it  hangs. 


TRADE  NEWS. 


The  John  A.  Roebling's  Sons  Company  has  an- 
nounced a  voluntary  increase  of  wages  to  its  4,000 
employes,  averaging  10  per  cent. 

The  Consolidated  Electric  Company  of  Birming- 
ham, Ala.,  has  been  organized  with  a  capital  stock  of 
$20,000  for  general  electric-supply  business.  E.  W. 
Bullock  and  T.  H.   McAdory  are   interested. 

The  most  important  shipment  of  electrical  machin- 
ery from  the  port  of  New  York  during  the  week 
ended  May  loth  was  one  of  556  packages,  valued 
at    $99,264,    for    Manchester,    England. 

W.  H.  Anderson  &  Sons  of  Detroit,  Mich.,  cele- 
brated on  May  17th  the  thirtieth  anniversary  of  con- 
tinuous service  of  their  foreman,  Frank  P.  Christa. 
The  event  was  considered  worthy  of  special  recog- 
nition and  the  firm  gave  a  banquet  at  one  of  Detroit's 
leading  hotels  to  the  12  heads  of  departments  of 
the  establishment.  Unfortunately,  W.  H.  Anderson 
was  unable  to  be  present,  owing  to  his  having  under- 
gone a  critical  surgical  operation  on  May  15th.  A 
tasteful    souvenir    was    issued    for    the    occasion. 

The  Ohio  correspondent  of  the  Western  Elec- 
trician states  that  H.  C.  Hutchison  of  Cincinnati 
has  purchased  the  rights  for  the  new  Elblight  sys- 
tem of  electric  lighting  in  Ohio,  Kentucky,  Tennes- 
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see  and  Indiana,  and  within  a  short  time  a  stock 
company  will  be  organized  for  that  purpose.  Mr. 
Hutchison  is  in  charge  of  the  electrical  department 
of  the  Cincinnati  Gas  and  Electric  Company  and 
is  well  and  favorably  known  to  the  electrical  men 
of  the  West. 

The  Kingsbury-Samuel  Electric  Company  of  Bal- 
timore has  been  incorporated  to  conduct  general 
electric  and  contracting  business.  Frank  G.  Boyd. 
Robert  A.  Register.  William  Hoffmeister  and  others 
are  the  incorporators. 

On  Saturday,  May  17th,  a  large  number  of  men 
representing  the  various  departments  of  the  Sprague 
Electric  Company,  in  both  the  New  York  and  Wat- 
sessing  offices,  spent  the  day  on  an  outine  trip  at 
New  Dorp,  Staten  Island.  During  the  afternoon  an 
excitmg  ball  game  was  played.  Henry  G.  Issertel 
of  the  sales  department  acted  as  umpire,  and  Edgar 
H.  Watlington,  who  is  an  authority  on  electric 
hoists,  kept  the.  score  card.  The  most  interesting 
feature  of  the  game  was  the  playing  of  Findlay  S. 
Douglas,  the  ex-champion  golf  player.  The  outing 
was  voted  a  great  success  and  special  thanks  were 
tendered  to  Messrs.  Bourgeois  and  Vanderhoof,  who 
had  managed  the  affair  in  a  very  acceptable  manner. 

The  Stanley  Electric  Manufacturing  Company  of 
Pittsfield,  Mass.,  is  distributing  a  pamphlet  which 
contains  a  short  statement  concerning  the  recent 
transformer  litigation  and  also  matter  descriptive  and 
illustrative  of  its  S.  K.  C.  type-A.O.  (oil)  lighting 
transformers.  In  reference  to  the  litigation  and  re- 
cent Appellate  Court  decision,  the  company  says: 
"The  Stanley  patent,  in  its  widest  interpretation,  can- 
only  be  applied  to  cover  transformer  manufacture 
in  accordance  with  the  so-called  Stanley  rule.  The 
Stanley  Electric  Manufacturing  Company  of  New 
Jersey  has  never  manufactured  any  transformers  in 
which  this  rule  was  embodied.  We  want  to  assure 
the  trade  in  general  and  especially  our  cu.stomers 
that  they  need  entertain  no  apprehension  whatever 
of  the  result  of  any  litigation  regarding  transformers, 
or,  in  fact,  any  apparatus  we  have  sold  or  which 
may  be  purchased  from  us.  We  cordially  invite 
prompt  notification  of  any  threats  of  suits  or  other 
intimidations  made  to  exert  pressure  against  the 
purchase  of  our  apparatus." 


BUSINESS. 


The  Western  Electrical  Supply  Company  of  St. 
Louis  reports  that  the  demand  for  its  Adams  sec- 
ondary generator,  which  it  has  recently  placed  on 
the  market,  has  been  unprecedented.  It  has  received 
orders  for  this  instrument  from  all  over  the  Unitea 
States,  and  a  large  number  of  inquiries  from  abroad. 

The  Monarch  Fire  Appliance  Company  of  New 
York  has  just  been  awarded  the  highest  award  at 
the  Charleston  Exposition  for  its  chemical  compound 
fire  extinguisher,  Kilfyre.  This  supplements  similar 
awards  at  the  National  Export  Exposition  of  1899, 
the  Central  Canadian  Exposition  of  igoi  and  the 
Pan-American  Exposition  of  1901. 

The  Electric  Appliance  Company  of  Chicago  re- 
ports that  its  sales  of  incandescent  lamps  have  be- 
come so  large  it  has  found  it  necessary  to  make 
special  arrangements,  both  in  its  office  and  shipping 
forces,  to  handle  this  branch  of  its  business.  The 
company  thinks  this  is  not  a  bad  record  for  the 
Packard  product,  taking  into  consideration  the  sea- 
son  of  the  year. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


700,182.  Brush-holding  Ring  for  Dynamos  or  Mo- 
tors. Frederick  B.  Duncan,  Akron,  Ohio.  Ap- 
plication   filed    February    21,    1902. 

A  rabbeted  groove  is  airoDged  in  me  bonnet  of  the 
macbioe  concentric  with  the  axis  of  the  armature.  There 
are  an  opening  into  the  groove,  a  revoloble  toothed  ring 
resting  in  the  groove  bearing  insnlated  brnsh-sopporting 
rods,  and  bnshings  mounted  on  the  rods. 

700.207.  Combined  Rheostat  and  Heater.  Max  C. 
Krueger,  Chicago,  111.,  assignor  of  one-half  to 
McGuire  Manufacturing  Company,  Chicago,  111. 
Application  filed  October  4,  1901. 

In  the  device  are  a  siick  or  rod  of  resistance  material 
having  openings  therethrough  at  varions  intervals,  non- 
corrosive  contacts,  and  means  passing  through  the  open- 
ings for  securing  the  contacts  to  the  rod. 

700,210.  Storage  Batter>'.  Levi  W.  Lombard,  Bos- 
ton, Mass.,  assignor  to  the  Jewell  Storage  Bat- 
tery Company,  Pittsfield,  Mass.  Application 
filed  February   11,   1902. 

An  improved  element  for  storage  batteries  comprises 
a  number  of  thin  sheets  or  strips  of  metal  assembled  to- 
gether and  composed  alternately  of  osidizable  or  unoxid- 
izable  or  difficultly  oxidizable  sheets  or  strips  all  in 
contact  with  one  another.  The  oxidizable  strips  are 
adapted  to  be  converted  into  active  material  by  chemical 
or  electrolytic  treatment,  and  the  strips  of  unoxidizable 
metal  hold  between  them  the  layers  of  active  material 
and  thereby  support  the  same. 

700,240.  Block-signal  System.  Louis  Riebe.  Lans- 
ford.  Pa.    Application  filed  July  24,  1901. 

The  signals  are  operated  by  means  of  elect,  ic  solenoids 
or  motors  upon  the  passage  of  a  train. 

700,250.  Wireless  Telegraphy.  Harry  Shoemaker, 
Philadelphia,  Pa.,  assignor  to  Gustave  P.  Gehr- 
ing  and  American  Wireless  Telephone  and  Tele- 
graph Company,  Philadelphia,  Pa.  Application 
filed  July   31,    1901. 

Farts  of  the  system  are  a  terminal  station,  ao  aerial 
conductor,  a  transmitting  instrument,   a  receiving  instra- 


Issued  (United  States  Patent  O^ce)  May  20,  igo2. 

ment,  an  electromagnetically  operated  and  spring- 
reiurned  means  connected  to  the  conductor,  and  a  switch 
to  make  a  circuit,  which  energizes  the  means  to  connect 
the  transmitting  instrument  to  the  aerial  conductor,  the 
spring  at  other  times  causing  the  receiving  instrument  to 
bs  connected  to  tbe  aerial  conductor. 

700,302.  Railway  Block-signaling  System.  WInthrop 
M.  Chapman,  Newton,  and  William  Pestell, 
Lynn,    Mass.     Application   filed    May   8,    1901. 

The  system  combines  a  signal  at  each  end  of  a  track- 
section  or  block,  actuating  mechanism  for  each  signal, 
means  at  both  ends  of  the  block  for  rendering  the  mechan- 
isms operative  to  set  both  signals,  locking  devices  for  the 
signals,  actuatin£  mechanism  [herefor,  and  means  at  both 
ends  of  the  block  for  rendering  the  mechanism  operative 
to  actuate  the  locking  devices  to  release  the  signals. 

700,310.  Alternating-current  Electric  Motor  and 
Controlling  Means  Therefor.  Rudolf  Eicke- 
meyer,  Yonkers,  N.  Y. ;  Rudolf  Eickemeyer,  Jr., 
Carl  Eickemeyer  and  Mary  T.  Eickemeyer  ex- 
ecutors of  Rudolf  Eickemeyer,  deceased.  Appli- 
cation filed  August    10,    1892. 

The  motor  is  provided  with  a  suitable  commutator  and 
appropriate  brushes  rotatively  mounted  on  the  armature 
shaft,  a  circuit-breaker  and  controlling  mechanism  for 
the  brushes  and  circuit-breaker,  accessible  10  the  opera- 
tor. The  motor  organization  is  such  that,  when  the  motor 
is  at  full  speed,  the  operator  by  rotatively  moving  the 
brashes  toward  their  inoperative  position  will  deprive  the 
motor  of  its  driving  power  by  increasing  the  self-induction 
of  the  motor,  the  circuit-breaker  operating  tor  cutting  off 
the  current  from  the  motor  when  the  self-induction  reaches 
its  maximum.    (See  cut  on  next  page. J 

y^^'^ZZz-  Means  for  Ventilating  Cores  for  Electrical 
Apparatus.  John  D.  Keiley  ,New  York,  N.  Y. 
Application  filed   May  27,   1901. 

A  rotating  core  or  similar  rotating  part  is  provided  for 
use  with  electrical  apparatus,  tbe  material  of  tbe  core 
being  perforated  to  form  a  duct  the  axis  of  which  extends 
in  the  general  direction  of  but  is  not  parallel  with  the 
axis  of  rotation  of  the  core. 


700,340.  Electrical  Outlet  Box.  Hubert  Krantz, 
Brooklyn,  N.  Y.  Application  filed  March  26, 
1902. 

The  bos  has  a  split  connecting  neck,  one  part  of  the 
neck  being  formed  integral  with  the  body  of  the  box  and 
the  other  separate,  and  means  for  clamping  them  together, 
the  side  wall  of  the  bos  at  the  outlet  opening  being  cut 
away. 


away, 


700,346.  Elevator  Rail  Bond.  William  J.  Long  and 
James  B.  Nolder,  Windber,  Pa.  Application  filed 
February  25,  1902. 

The  rail  bond  consists  of  a  (bin  copper  plate  seated  in  a 
groove  of  the  fish  plate  and  entirely  filling  the  same 
throughout  its  entire  length  and  interposed  between  the 
lails  and  the  fish  plate.  The  fish  plate  forms  a  casing  and 
support  for  the  bond. 

700,380.  Telephone  or  Telegraph  System.  Evan 
Shelby,  West  Lafayette,  Ind.  Application  filed 
September   17,   1900. 

The  invention  consists  of  a  spring-jack  including  a  pair 
of  contact  strips  normally  in  contact,  and  a  pair  of  contact 
strips  normally  isolated  but  capable  of  alternative  con- 
nection with  one  strip  of  the  first  pair  after  it  ib  separated 
from  the  other  strip  of  the  first  pair. 

700,309.  Process  of  Electrically  Pulverizing  Metals. 
Paul  Bary,  Paris,  France.  Application  filed 
April    II,    1901. 

The  process  consists  in  melting  the  metal,  causing  the 
same  to  Jow  in  streams,  and  then  passing  electric  currents 
through  the  streams  of  sufficient  intensity  to  contract 
them  until  ihey  are  completely  cut  off  to  enable  the  cur- 
rents to  act  on  the  metal  on  each  break  of  the  circuit. 

700,410.  Plural  Fuse  Cut-out.  Charles  J.  Dorsey, 
Baltimore,  Md.  Application  filed  October  12, 
1900.     Renewed   October   16,    1901. 

In  the  cut-out  are  provided  a  series  of  fuses,  a  bar  nor- 
mally connected  to  each  fuse,  a  second  bar  adapted  to  be 
connected  with  any  fuse  at  will,  a  key  for  effecting  rhe 
connection,  conducting  blocks  or  parts   adjacent  the  key- 
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May  31,   1902 


boles  for  the  attacbmeot  of  the  fuses,  ooo-cocducting  ribs 
between  the  blocks  and  the  boles,  and  Don-conducting 
abaitnenls  between  the  blocks. 

700,437.  Apparatus  for  Electrically  Operating  Tools. 
Charles  E.  Moore.  Chicago,  111.,  and  Charles  J. 
Reilly,  Syracnse.  Ind.  Application  filed  April 
II,   1 900. 

Tbe  apparatos  combines  a  pair  of  aligned  solenoids 
adapted  to  be  alternately  energized,  a  magnetic  core  ar- 
ranged  to  be  reciprocated  by  and  through  the  solenoids 
and  to  communicate  a  succession  of  blows  to  a  tool,  and 
independent  and  separated  magnetic  shields  for  the  sole- 
noids to  concentrate  tbe  lines  of  force  on  the  core.  (See 
cut.) 

7CO.454.  Secondarj'  Electric  Clock.  Samuel  P. 
Thrasher.  New  Haven,  Conn.  Application  filed 
February  23,   1901. 

An  electromagnet  is  used  for  moving  a  portion  of  the 
device. 


700,461.  Electric-railroad  Signal. 
decar.  Grand  Rapids,  Mich 
June  6,  igoi 


William  D.  Van- 
Application  filed 


Combined  with  a  block  of  railway  track  are  an  electric- 
ally operated  signal  at  each  end  of  the  block,  a  switch  to 
open  and  close  each  circuit,  electromagnets  and  circuits 
to  open  and  close  each  switch,  and  a  circuit-closer  in 
each  of  the  circuits  to  operate  the  switches,  the  two  cir- 
cnit-closers  for  each  signal  being  located  at  opposite 
ends  of  the  block. 

700,463.  Insulator  for  Electric  Circuits.  William  J. 
Walther,  Boston,  Mass.  Application  filed  Jan- 
uao'  -o>  1902. 

The  insulator  has  a  saucer-shaped  body  and  centrally 
projecting  sleeve  united  by  ribs  integral  with  the  sleeve 
and  saucer. 


NO.    700,310. — ALTERNATING-CURRENT    MOTOR. 

700,491.     Safety   Speed-limiting  Means.     Garrett   W. 
Henricks,     Indianapolis,    Ind.,    assignor     to     the 
.  Henricks    Novelty   Company,    Indianapolis,    Ind. 
Application  filed  October  14,  1901. 

An  electric  controller  is  arranged  operatively  to  connect 
a  driven  wheel  with  a  driven  shaft,  so  that  the  driven  shaft 
may  be  actuated  by  the  driven  wheel  and  its  rate  of  speed 
limited  to  a  lesser  proportional  rate  of  that  of  tbe  driven 
wheel. 

700.494.  Electric  Heater.  Walter  B.  Hinman,  Jop- 
lin,  Mo.,  assignor  of  one-half  to  Edward  E.  Har- 
ris, Joplin,  Mo.  Application  filed  February  11, 
1901. 

The  heater  comprises  3  lagged  shell  or  casing  coosist- 
iog  of  a  body  and  a  cover,  each  provided  in  its  sides  with 
openings  for  the  circulation  of  air.  A  bed  of  loose  fila- 
mentous material  is  inclosed  by  the  casing  and  through  it 
the  air  is  free  to  circulate.  An  incandescent  electric  lamp 
is  nested  in  tbe  material  and  has  its  sttm  seated  in  the 
opeoine  formed  by  the  registering  recesses  of  the  body 
and  cover. 

700.495.  Electrode  for  Arc  Lamps.     Robert  Hopfelt, 
"  Berlin,  Germany.     Application  filed  February  24, 

1902. 

An  arc-lamp  electrode  of  carbide  is  described.  It  has 
a  covering  envelop  impervious  to  water  to  protect  the 
electrode  against  tbe  decomposing  action  of  the  moisture 
of  tbe  air. 

700.496.  Electric  Time  Alarm.  Conrad  Hubert, 
New   York,   N.  Y.     Application  filed  September 

8,  1900. 

A  clock  having  an  alarm  train  is  combined  with  a  lamp 
and  battery  for  its  operation. 

700.497.  Electric  Battery.  Conrad  Hubert,  New 
York,   N.   Y.     Original   application   filed  August 

9,  1900.     Divided  and  this  application  filed  April 
I,   1901. 

The  battery  cell  has  two  elements  and  a  centrally  dis- 
posed contact  point  and  a  surrounding  annulus  upon  one 
end  thereof,  substantially  flush  with  each  other  and  con- 
nected respectively  with  the  several  elements,  the  contact 
point  and  annulus  forming  terminals  of  the  respective 
elements  of  the  cell. 

700,536.  Apparatus  for  Demonstrating  the  Phenom- 
ena of  Electrical  Storms.  George  J.  Moore  and 
David  C.  Moore,  Graham,  Mo.  Application  filed 
November  20,    1901. 

The  apparatus  combines  frictional  electrical  generating 
devices.  Leyden  jars  provided  with  upwardly  extending 
adjustable  insulated  rods  and  having  contact  devices  en- 
gaging the  inner  linings  thereof,  translating  attachments 
between  the  rods  and  the  frictional  generating  devices,  a 
disk  held  in  suspended  relation  to  one  of  tbe  rods,  and  an 
object  supported  by  the  other  rod  nnder  the  disk. 


700,544.  Pivot  Connection  of  Current-collecting  or 
Trolley  Poles.  Phelam  McCullough,  Thomas 
Blaney  and  Robert  Baron,  Liverpool.  England; 
Blaney  and  Baron  assignors  to  McCullough. 
Application  filed  January  14,  1902. 

The  invention  comprises  a  headpiece,  a  pole  connected 
therewith,  a  conductor  secured  and  insulated  in  the  head- 
piece, a  plate  attached  to  the  conductor,  and  a  second 
plate  facing  the  first  plate  and  contacting  therewith 
through  a  number  of  bearing  balls. 

700,563.  Process  of  Extracting  Metals  from  Ores 
and  Scrap  Containing  Same.  Samuel  S.  Sadtler, 
Philadelphia,  Pa.  Application  filed  July  10,  1900. 
Renewed  April  il,  1902. 

The  process  of  obtaining  the  metals,  whose  oxides  form 
soluble  compounds  with  tbe  alkali  metal  hydroxides,  from 
any  material  in  which  these  metals  are  present  is  de- 
scribed. The  process  consists  in  treating  the  material 
with  a  solution  formed  by  treating  a  caustic  alkali  with 
ope  of  the  halogens  and  decomposing  the  resulting  solu- 
tion in  an  electrolytic  cell,  tbe  metal  being  deposited  on  a 
suitable  cathode. 


Application  filed  February  24, 


NO.    700,437. — ELECTRIC   TOOL. 

700,570.  Insulator  Supporting  Arm.  John  E.  Sharpe, 
Oneida,  N.  Y.,  assignor  of  one-half  to  Newton 
D.  Bartle.  Guilford,  N.  Y.  Application  filed  De- 
cember 26,   1901. 

The  arm  consists  of  a  prolonged  metallic  plate  formed 
transversely  with  a  horizontal  central  portion  and  with 
stiffening  flanges,  depending  from  tbe  edges  of  the  central 
portion,  in  combination  with  an  insulator  mounted  on  ihe 
horizontal  central  portion  of  tbe  arm,  bars  disposed  across 
tbe  bottom  of  the  arm  and  bearing  on  the  bottom  edges  of 
the  flanges,  and  bolts  tying  the  insulatcr  to  the  bars. 

700,585.     Electric    Alarm.     Denis    Vial.    Fils,   Lyons, 

France.     Application   filed  July  31,   1901. 

A  circuit-closing  device  is  described.  It  consists  of  two 
contact  pieces,  one  above  the  other,  a  washer  of  conducting 
material  supported  on  the  lower  contact  piece,  and  a  com- 
pound pendulum  suspended  from  the  upper  contact  piece, 
the  upper  member  of  the  pendulum  being  made  of  con- 
ducting material  and  passing  through  the  washer  and  tbe 
lower  member  being  connected  thereto  below  the  washer. 

7CO.597.  Apparatus  for  Electrically  Winding  Up 
Driving  Springs.  Hermann  Aron,  Charlotten- 
burg,  Germany.  Application  filed  February  20, 
1902. 

The  apparatus  is  operated  by  electromagnets. 

700,598.  Primary  Battery.  Michael  M.  Bair,  Leval- 
lois-Perret,  France,  assignor  to  Societe  Anon- 
yme  le  Carbone,  Levallois-Perret,  near  Paris, 
France.     Application   filed   March  21,    1901. 

The  cell  combines  with  the  inner  vessel  a  cover  having 
an  internal  angular  recess  adapted  to  receive  thetdgeof 
the  inner  vessel,  the  cover  moreover  comprising  an  ex- 
ternal annular  frame  having  an  internal  lip  thereon  over 
which  the  edge  can  be  folded,  and  insulating  binding  ma- 
terial for  securing  the  inner  vessel  within  the  frame. 

700,609.  Electrically  Propelled  Vehicle  for  Single- 
rail  Elevated  Railways.  Fritz  B.  Belir,  Twicken- 
ham, England.  Application  filed  February  24, 
1902. 

The  vehicle  comprises  a  body  for  accommodation  of 
passengers,  pivoted  and  mounted  on  spring-urged  angle 
rollers  on  bogies,  which  carry  in  the  middle  driving 
wheels  and  at  the  sides  electric  motors  connected  by 
chain  gear  to  the  driving  wheels,  which  also  carry  at  the 
side  spring-urged  lateral  guide  wheels  and  conducting 
wheels  pressed  by  springs  on  a  conducting  rail  mounted 
on  insulators. 
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NO     700,619. — ELEVATOR    SIGNAL    DEVICE. 

700,619.  Elevator  Signal  Device.  Samuel  D.  CoUctt, 
New  York,  N.  Y.,  assignor  to  the  Elevator  Sup- 
ply and  Repair  Company.  Application  filed  Feb- 
ruary 10,   1902. 

In  a  building  having  a  number  of  floors  are  arranged  a 
number  of  elevator  cars  passing  tbe  floors.  There  are  a 
relatively  independent  circuit  to  each  car,  a  signal  on 
each  car  controlled  by  the  circuit  to  that  car,  and  means 
located  at  the  "starting  floor"  and  controlling  tbe  inde- 
pendent circuits,  whereby  the  signal  on  any  car  may  be 
operated  from  the  floor  and  independently  of  tbe  signals 
on  the  other  cars.     (See  cut.) 

700,649.     Electrode  for  Arc  Lamps.     Robert  Hopfelt, 


Berlin,  Germany. 
1902. 

The  electrode  consists  of  carbide  decomposable  by 
water  and  conducting  substances  incorporated  in  the  body 
of  the  carbide,  and  a  superficial  coating  of  a  body  im- 
pervious to  water. 

700,650.  Electric  Lamp.  Conrad  Hubert,  New  York, 
N.  Y.  Application  filed  August  9,  1900.  Renewed 
January  17,  1902. 

In  a  lamp  and  combined  with  a  series  of  compartments 
and  a  cover  therefor  are  a  battery  cell  located  in  each 
compartment,  each  cell  having  an  annulus  of  conducting 
material  upon  its  one  end  connected  with  one  element  of 
the  cell  and  surrounding  the  terminal  of  tbe  other  ele- 
ment which  is  cenirallv  located  in  respect  to  the  annulus 
and  tbe  same  end  of  the  cell,  and  contact  points  contained 
in  the  compartment  and  so  disposed  as  to  contact  with  the 
annuli  and  terminals  of  the  cen'ral  elements  of  tbe  sev- 
eral cells  respectively. 

700.670.  Electrolytic  Reduction  of  Nitro  or  Other 
Compounds.  Max  Buchner,  Mannheim.  Ger- 
many^ assignor  to  C.  F.  Boehringer  &  Soehne, 
Mannheim-Waldhof,  Germany.  Application  filed 
November    18,    1899. 

The  process  of  reduction  consists  in  introducing  a  sub- 
stance capable  of  being  reduced  by  tin  into  an  electrolyte 
capable  of  dissolving  tin,  and  passing  an  electric  current 
through  the  same  in  the  presence  of  tin. 

700.671.  Reduction  of  Azo  Compounds.  Max  Buch- 
ner, Mannheim,  Germany.  Application  filed  Sep- 
tember 24,  1900. 

The  process  consists  in  passing  an  electric  current 
through  such  azo  compounds  dissolved  or  suspended  in 
an  electrolytic  fluid  capable  of  dissolving  tin  in  tbe  pres- 
ence of  tin,  the  azo  compound  and  tin  being  arranged  in 
the  cathode   compartment. 

700.672.  Reduction  of  Nitro  Compounds.  Max 
Buchner.  Mannheim,  Germany.  Application  filed 
September  24,  1900. 

This  process  of  reduction  consists  in  introducing  a  re- 
ducible substance  into  the  acid  electrolyte  contained  in 
the  cathode  spaces  of  an  electroljiic  cell  and  passing  a 
current  ihrounb  the  same  in  the  presence  of  copper,  the 
electrolyte  being  one  capable  of  reducing  the  copper  to 
the  ion  condition. 


NO.    11,991. — ELECTRIC-RAILWAY   SVSTEM. 

700,676.  Electric  Elevator.  Joseph  Chambers,  Min- 
neapolis. Minn.,  assignor  of  one-half  to  Patrick 
H.  Herley.  Minneapolis,  Minn.  Application  filed 
September  3,   1901. 

In  an  electric  elevator  combined  with  the  wheel  and  tbe 
endless  rope  operating  it  are  a  crank-pin  affixed  in  the 
wheel,  a  connecting  rod  mounted  thereon,  a  spring  actuat- 
ing the  connecting  rod.  and  a  stop  for  limiting  the  travel  of 
the  pin. 

700,689.  Third-rail  Construction  for  Electric  Rail- 
ways. Charles  M.  Hobbs,  Baltimore,  Md.,  as- 
signor of  one-half  to  Harold  P.  Brown,  Mont- 
clair,   N.  J.     Application  filed  June  21,   1901. 

Consecutive  parts  of  a  main  conductor  having  their  con- 
tact faces  disposed  in  difierent  directions  are  combined 
with  a  movable  contact  piece  and  means  for  directing  it 
into  engagement  with  the  contact  surfaces  during  its 
movement  along  the  consecutive  parts  of  the  main  con- 
ductor. 

700,708.  Coherer.  Harry  Shoemaker,  Philadelphia, 
Pa.  Original  application  filed  February  12,  1901. 
Divided  and  this  application  filed  October  16, 
1901. 

The  coherer  consists  of  a  non-conducting  surrounding, 
wires  passing  therein  from  opposite  ends,  plugs  connected 
to  the  wires  and  incased  by  the  surrounding,  and  particles 
of  carbon  and  a  series  of  steel  balls  located  in  the  space 
between  the  plugs. 

700,715.  Operating  Mechanism  for  Motor  Rheostats. 
James  L  Ayer,  Maiden,  Mass.,  assignor  to  the 
Simplex  Electrical  Company,  Boston,  Mass. 
Application  filed  February  17,  1902. 

Combined  in  tbe  device  are  armature-control  mechan- 
ism, held- control  mechanism,  means  for  locking  tbe 
armature-controlled  mechanism  in  short-circuit  position, 
and  means  preventing  the  operation  of  tbe  fieJd-cOntroI 
mechanism  until  the  armature-control  mechanism  has  ar- 
rived at  the  short-circuit  position. 

Reissue. 

11,991.  Electric-railway  System.  George  L.  Camp- 
bell, Nyack,  N.  Y.,  assignor  to  the  international 
Electric  Traction  Company,  New  York,  N.  Y. 
Application  filed  March  27,  1901.  Original  No. 
656,511.   dated   August   21,    1900. 

Parts  of  the  system  are  a  conduit  having  a  sectional 
main  conductor,  a  trolley  mounted  to  travel  in  tbe  conduit 
in  contact  with  the  sectional  conductor  and  carrying  an 
armature  arranged  to  be  acted  upon  by  the  magnets  on  a 
moving  car  to  move  the  trolley  in  the  conduit,  a  sectional 
surface  conductor  separated  from  and  external  to  the  con- 
duit and  electrically  connected  with  the  sectional  main 
conductor  in  the  interior  of  the  conduit,  and  a  contact- 
piece  on  the  car  for  contact  with  the  sectional  surface 
conductor.     (See  cut.) 
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Missouri  River   Power  Company's    50,- 
OOO-volt  Transmission. 

The  use  of  very  liigli  voltages  for  electrical 
power  transmission  over  long  distances  is  being 
watched  with  great  interest  by  the  engineering 
world,  so  that  much  importance  is  attached  to  a 
plant  that  actually  employs  for  commercial  service 
the  transmission  of  current  at  50.000  volts.  Such 
a  plant  is  that  of  the  Missouri  River  Power  Com- 
pany. This  company's  installation  was  completed 
and  the  apparatus  placed  in  operation  early  in 
March  of  this  year,  and  since  the  starting  of  the 
plant  it  is  stated  that  there  has  been  no  mishap  of 
any  kind  to  the  line  or  apparatus.  This  is  re- 
garded as  somewhat  exceptional  in  undertakings  of 
this  magnitude  and  character,  since  it  is  generally 
expected  that  at  the  start  minor  difficulties  are 
liable   to  be   met   with,  which,  though  possibly  not. 


seen  to-day,  to  a  limited  extent,    within  a   mile  or 
so  of  the  power  house. 

At  the  mouth  of  the  canyon,  a  dam  has  been 
thrown  across  the  river,  about  480  feet  in  length,  and 
designed  to  give  a  30-foot  head  of  water.  The 
location  of  the  dam  at  Canyon  Ferry  had  enabled 
the  company  to  take  advantage  of  a  low-lying  valley 
just  above  the  entrance  of  the  canyon,  in  which 
to  hold  at  all  times  a  large  volume  of  water  in 
reserve.  At  the  upper  end  of  the  canyon  the  water 
spreads  out  over  this  valley,  forming  a  lake  about 
seven  miles  long  by  two  to  three  miles  wide.  The 
canyon  by  which  the  water  comes  to  the  power 
house  is  from  400  feet  to  700  feet  wide,  and  less 
than  one-half  mile  long.  The  water  in  it  does 
not  freeze  over  in  winter,  and  although  the  lake 
above  freezes  over,  water  is  said  to  flow  to  the 
power  house  as  free  from  ice  in  winter  as  In  sum- 


cooled  transformers  from  550  volts  to  10,000  volts 
and  transmitted  to  Helena  and  East  Helena,  20 
miles  and  14  miles  away,  respectively.  At  Helena 
the  current  was  used,  after  transformation  to  2,200 
volts,  for  driving  induction  motors,  direct-connected 
to  arc-light  machines,  supplying  city  lights,  and  for 
distribution  for  general  incandescent  lighting.  Two 
rotary  converters,  furnishing  current  to  the  street- 
car system  of  the  city,  were  also  supplied.  At  East 
Helena  the  current  was  used  mostly  for  driving 
induction  motors  in  the  large  smelter  located  there 
and  for  general  lighting  about  the  works.  One  line 
from  Canyon  Ferry  also  furnished  power  and  lights 
to  a  large  ore  concentrator  between  Helena  and 
East  Helena,  known  as  the  Peck  concentrator.  The 
line  between  Canyon  Ferry  and  Helena  consists  of 
but  one  pole  line,  carrying,  however,  four  inde- 
pendent  circuits,   one   to   East    Helena,    one   to    the 


serious,  will  nevertheless  affect  the 
continuous  service  of  the  plant. 
Much  of  the  credit  for  the  success- 
ful operation  of  the  plant  is  due  to 
the  general  manager  and  engineer 
of  the  company,  M.  H.  Gerry,  Jr., 
who  planned  and  executed  the  gen- 
eral undertakings,  as  well  as  to  the 
AVestinghouse  Electric  and  Manu- 
facturing Company,  which  furnished 
the  electrical  equipment. 

The  present  power  house  of  the 
Missouri  River  Power  Company  is 
located  on  the  Missouri  River,  about 
20  miles  almost  directly  east  of 
Helena,  Mont.  To  those  who  are 
familiar  with  the  early  history  of 
the  Northwest,  it  will  be  recalled 
that,  in  the  famous  Lewis  and 
Qarke  expedition  of  1803-4  up 
River  and  across  the  continent  to  the  Pacific, 
one  of  the  resting  places  and  points  of  interest 
spoken  of  is  Black  Rock  Canyon,  met  with 
soon  after  entering  the  Rockies  at  the  mouth 
of  the  mountains,  which  is  some  miles  to  the  east. 
Black  Rock  Canyon  is  not  now  known  by  this 
name,  but  at  the  mouth  of  the  canyon  lie  the  pres- 
ent little  town  of  Canyon  Ferry  and  the  power 
house  of  the  Missouri  River  Power  Company.  A 
general  view  of  the  power  house  and  portion  of  the 
town  is  given  in  Fig.  i,  which  shows  them  located 
in  a  country  not  as  rough  as  some  parts  of  the 
Rockj-  Mountain  district,  but  by  no  means  level. 
The  district  immediately  about  Canyon  Ferry  has 
been  one  of  the  famous  gold-mining  camps  of  the 
\\  est,  the  discovery  of  gold  having  been  made  there 
in  1863.  Placer  mining  is  the  more  common  way 
in  which  mining  has  been  carried  on,  and  it  can  be 


the     Missouri 


Fig.  2.     Interior  of  Power  House, 
ISSOURl   RIVER   POWER    COMPANY'S   50,000-VOLT   TRANSMISSION 

men  The  amount  of  water  in  the  river  at  this 
point  is  considered  sufficient  to  develop  10,000 
horsepower  the  year  around. 

The  project  for  a  power  plant  at  Canyon  Ferry 
was  first  started  about  10  years  ago.  The  men  who 
probably  have  taken  a  more  continuous  and  ex- 
tended interest  in  the  proposition  are  Barton  Sewell 
of  New  York  city  and  ex-Governor  Hauser,  one 
of  the  pioneers  of  Montana  and  more  thoroughly 
identified,  probably,  than  any  other  living  man,  with 
that  state's  history  and  interests.  About  four  years 
ago  the  decision  to  carry  out  the  work  at  Canyon 
Ferry  took  definite  shape,  and  work  was  started 
on  a  plant  of  4,000  horsepower.  This  plant  con- 
sisted of  four  750-kilowatt,  5SO-volt,  two-phase 
Westinghouse  generators,  driven  by  Dayton  Globe 
Iron  Works'  waterwheels,  with  two  90-kilowatt  ex- 
citers, driven  by  independent  wheels.  The  current 
from    these    generators    was    raised    by    eight    oil- 


Fig.  3.    Three  High-tension  Lines  from' 

Over  (he  Hill  above  the  Power 

House. 

Peck     concentrator,     and     two     to- 
Helena,  one  of  the  latter  for  light- 
ing and  the  other  for  railway  work. 
In  the  fall  of  1900  work  was  begun 
at   Canyon    Ferry,    with    a   view   of 
making  a   very   considerable   exten- 
sion   of    the     company's   plant,    the 
proposition    being    to     enlarge    the 
plant  to  a  capacity  of  10,000  horse- 
power by  putting  in  additional  gen- 
erators, with  exciters,  transformers, 
etc.,    and    to   extend  the    service   to 
Butte,  Mont.,  where  it  was  expected 
that    all    the    power    the    company 
might   furnish   could    be    sold.     To 
this  end  the  company  has   installed 
six  additional  750-kilowaft  Westing- 
house  generators,  with  the  necessary- 
transformers,    exciters,    etc.    These 
generators     are     of    the     same     size     and     voltage- 
as    the    first    four,    but    are    three-phase    instead    ojT 
two-phase.     The  waterwheels  are  4S-inch  horizontal 
McCormack  wheels,  furnished  by  S.  Morgan  Smithi 
of  York,  Pa.    All  generators  in  the  power  house  are 
direct-connected    to    the    wheels,    flexible    couplings 
being   used   throughout.     With   the    new    generators 
there  was  also  installed  a  225-kilowatt,  150-volt  ex- 
citer, driven  by  a  separate  wheel,  and  a  115-kilowatt, 
150-volt    exciter,    driven    by    an    induction    motor. 
To    sum    up,   the   power  plant    now    consists    of    10 
750-kilowatt    direct-connected   generators,   with    four 
exciters,  of  which  two  are  90-kilowatt  machines,  di- 
rect-connected   to    separate    wheels,   one   a   225-kilo— 
watt  machine,  with  a  separate  wheel,  and  one  a  115- 
kilowatt,     motor-driven     generator.     To     make     the 
plant   uniform  throughout,   the   four  old   generators- 
have  been  overhauled  and  changed ,  from  two-phase 
to    three-phase.     Fig.    2,    which    is    a    general    view 
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MISSOURI    RIVER   POWER   COMPANY'S  PLANT. — PLAN    OF   GBNERAliNG   STATION. 


of  the  inside  of  the  power  house,  shows  the  row 
of  generators,  those  in  the  foreground  being  new 
ones  and  the  last  four  being  old  machines.  The 
general  plan  of  the  station  is  shown  by  the  outline 
sketch  (Fig.  4),  and,  as  will  be  noted,  the  switch- 
board gallerj'  is  on  the  lower  side  and  directly  over 
the  waterwheels.  Each  waterwheel  has  its  own  gov- 
ernor, all  the  new  and  one  of  the  old  wheels  having 
Lombard  governors,  and  the  remaining  old  wheels 
Repiogle  governors. 

The  switchboard  gallery,  shown  on  the  right  of 
Fig.  2,  extends  the  whole  length  of  the  building,  and, 
tesides  supporting  the  switchboards,  carries  also 
12  550  to  10,000-volt,  oil-cooled  transformers  for 
the  Helena  and  East  Helena  service,  as  well  as  a 
plug  board  for  connecting  these  circuits  as  needed 
under  various  conditions.  The  offices  of  the  com- 
pany will  be  located  on  the  floor  extending  across 
the  building  at  the  end  from  which  the  view  (Fig. 
2)    is  taken. 

The  main  switchboard  and  exciter  switchboard, 
shown  in  Fig.  5,  are  both,  relatively,  simple  boards 
in  design,  but  massive  and  substantial  in  construc- 
tion. The  main  board  is  47  feet  four  inches  long 
and  consists  of  17  panels  of  blue  Vermont  marble, 
two  inches  thick.  The  weight  of  the  board  com- 
plete is  about  20  tons,  the  copper  alone  being  one- 


Fig.  6.    Arraagement  of  Wires. 


Fig.  7.    lasulator  witti  Glass 
Sleeve. 


50,00D.V0LT   TRANSMISSION  — POLK-LINE   DETAILS. 

half  of  this  weight.  The  general  arrangement  is 
as  follows: 

The  first  five  panels  at  each  end  are  generator 
panels.  The  next  two  panels  are  feeder  panels,  and 
are  intended  for  use  with  the  550  to  10,000-volt 
transformers.  The  eighth  panel  from  the  end  on 
each  side  supplies  a  bank  of  transformers,  550  to 
50,000  volts,  for  the  Butte  lines.  The  middle  panel 
is  a  junction  panel,  so  that  any  set  of  bus-bars  on 
the  two  ends  of  the  boards  can  be  thrown  together, 
there  being  three  sets  of  bus-bars  on  each  end  of 
a  board.  The  instruments  mounted  on  the  board 
consist  of  eight  750-volt,  alternating-current  volt- 
meters, one  for  each  set  of  buses,  and  one  at  each 
end  for  the  machines,  independently  of  the  buses; 
10  direct-current  field  ammeters,  28  alternating-cur- 
rent ammeters,  with  16  indicating  polyphase  watt- 
meters and  six  recording  polyphase  wattmeters. 
The  recording  wattmeters  are  behind  the  board. 
The  exciter  board  consists  of  four  panels  of  blue 
Vermont  marble,  similar  to  the  main  board,  one  for 
each  exciter,  wath  two  sets  of  bus-bars.  All  field 
rheostats  are  mounted  under  the  gallery  floor  and 
are  controlled  by  hand-wheels,  the  shafts  of  which 
come   up   through  pedestals  in  front   of   the  boards. 

The  feature  distinguishing  the  Missouri  River 
Power  Company's  plant  from  all  other  transmission 
plants  is  the  high  voltage  employed  on  its  new  lines  to 
Butte.    This  is  50,000  volts,  which  is  probably  higher 


than  is  in  use  commercially  on  any  other  plant  at  the 
present  time.  The  distance  by  pole  line  from  Can- 
yon Ferry  to  the  Butte  sub-station  is  65  miles,  the 
route  corresponding  nearly  with  that  taken  by  the 
Great  Northern  railroad  between  East  Helena  and 
Butte.     The  line  starts  out  at  an  altitude  of  about 


being  arranged  in  an  equilateral  triangle,  with  a 
spacing  of  78  inches  between  centers,  as  shown  in  Fig. 
6.  Each  line  consists  of  three  seven-strand  copper 
cables,  each  cable  having  a  cross-section  of  slightly 
over  iofi,ooo  circular  mils.  These  cables  are  trans- 
posed five  times  between  Canyon  Ferry  and  Butte. 
The  average  distance  between  the  poles  is  no  feet. 
Fig.  7  shows  a  drawing  in  cross-section  of  the  in- 
sulator used  on  the  line,  together  with  the  glass 
sleeve  fitting  over  the  pin  below  the  insulator.  It 
has  been  found,  after  making  exhaustive  tests,  that 
a  thoroughly  dry  oak  pin  of  the  length  used  in 
this  installation,  boiled  in  paraffin,  will  readily  hold 
up  alone  under  50,000  volts.  Hence  the  object  of 
the  glass  sleeve  below  the  insulator  is  to  keep  as 
great  a  length  as  possible  of  the  pin  dry  under  all 
conditions  of  weather. 

The  transformers  at  each  end  of  the  line  con- 
sist of  six  9SO-kilowatt,  oil-insulated  transformers, 
with  water-cooling  coils  in  the  cases.  Those  at 
Canyon  Ferry  transform  from  550  to  50,000  volts 
and  are  shown  in  Fig.  8,  which  is  a  general  view 
of  the  high-tension,  ■50,000-volt  transformer  room, 
taken  from  the  north  end.  The  picture  also  shows 
the  lightning  arresters,  high-tension  switches,  bar- 
riers, etc.  This  room  is  located  immediately  back 
of  the  switchboards,  and  is  shown  from  the  outside 
by  Fig.  9  (a  view  of  the  forebay,  gates  and  trans- 
former building),   being  just   over   the   intake  pipes 


FIG.    5.       MISSOURI    HIVBR   POWER   COMPANY'S   5O,O0O-VOLT   TRANSMISSION 

4,000    feet    above    sea    level    at    Canyon    Ferry    and       for  the  wheels. 


gradually  rises  until  it  reaches  an  altitude  of  7,300 
feet  where  it  passes  over  the  Great  Divide,  a  few 
miles    east   of    Butte. 

Fig.  3  shows  the  three  high-tension  lines  from  just 
over  the  hill  above  the  power  house.  The  two  lines 
on  the  left  are  the  lines  to  Butte  operating  at  50,000 
volts.  The  i2-wire  line  on  the  right  is  the  10,000- 
volt  line  to  Helena.  The  view  shows  a  fair  sample 
of  the  country  through  which  the  lines  run. 

The  so,ooo-volt  transmission  itself  consists  of 
two  lines   of  poles    about   50  feet  apart,  the  cables 


MAIN    AND   EXCITER    SWITCHBOARDS. 

Fig.  10  is  a  view  taken  from  the 
same  end  of  the  building  as  Fig.  8,  but  from  above, 
showing  the  high-tension  buses  and  the  method  of 
coming  into  the  building  with  the  high-tension  wires 
through  the  roof.     The  method  used  in  leaving  the 


FIG.   9. 


MISSOURI    RIVER   POWER   COMPANY  — FORBBAY, 
GATES   AND   TRANSFORMER   HOUSE. 


MISSOURI     RIVER     POWER   COMPANY. - 
QOO-VOLT   TRANSFORMER    ROOM. 


outside  of  the  building  by  high-tension  lines  is 
illustrated  in  Fig.  11.  Long  glass  tubes,  similar  to 
tliose  used  in  transformers,  are  employed  and  are 
protected  as  shown. 

At  Butte  the  high-tension  lines  enter  a  frame  sub- 
station at  one  end  of  the  building,  and  the  low-ten- 
sion distribution  is  made  by  two  pole  lines  from 
the  opposite  end.  The  transformation  here  is  from 
50,000  to  2,200  volts,  and  the  secondary  circuits 
consist    of   6oo,ooo-circular-mil   bare   copper   cable. 

A  general  inside  view  of  the  Butte  sub-station, 
showing  two  transformers  of  one  bank  with  static 
interrupters,  high-tension  switches,  lightning  ar- 
resters, etc.,  is  given  in  Fig.   12.     Fig.  13  is  a  view 
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looking   in  an   opposite    direction,    and   includes   the 
low-tension,  2.000-volt  switchboard. 

The  customers  of  the  Missouri  River  Power  Com- 
pany at  present  number  nine,  as  follows:  At 
Helena  and  East  Helena,  the  Helena  Power  and 
Light  Company,  Helena  and  Livingston  Smelting 
and  Reduction  Company,  American  Smelting  and 
Refining  Company  and  Big  Indian  Mining  Com- 
pany ;  at  Butte,  the  Anaconda  Copper  Company, 
Butte     and     Boston     Copper     Company,     Colorado 


Electricity  in  the   Navy.' 

By  Lieut.   Harry   George,  U.  S.  N. 

The  advantages  of  electricity  on  board  ship  from 
a  military  point  of  view  have  long  been  recognized, 
particularly  with  regard  to  the  incandescent  lamp 
and  the  electric  projector.  In  the  old  installations 
these  features  were  alone  considered,  and  anyone 
having  experience  with  electric  lights  on  shipboard 
will  testify  to  their  advantages  over  the  old  method 
of   illumination;    less    liability   to    fire,    reduction    in 


For  security  in  time  of  action,  the  dynamo  room 
is  located  below  the  water  line,  underneath  the  pro- 
tective or  armored  deck,  in  close  proximity  to 
the  source  of  steam  supply.  The  chief  considerations 
are  protection,  ventilation,  accessibility,  and  a  central 
position  for  the  economical  distribution  of  electrical 
energy.  The  compartment  assigned  to  the  dynamos 
may  be  a  single  one,  between  transverse  water- 
tight bulkheads,  or  may  consist  of  two  or  more  such 
compartments  in  the  larger  vessels.  The  dynamo 
room  is  generally  provided  with  its  own  ventilating 


Fig.  10.    High-tension  Buses  and  Outgoing  Wires  at  Generating  Station.  Fig.  11.    High-tension  Wires  Leaving  Roof  of  Generating  Station. 

MISSOURI    RIVER   POWER    COMPANY'S   5O,0OO-VOI.T  TRANSMISSION. 


Smelting  and  Mining  Company,  Boston  and  Mon- 
tana Copper  Mining  Company  and  Washoe  Copper 
Company.  The  general  offices  of  the  Missouri  River 
Power  Company  are  at  Helena,  Mont.;  and  the  New 
York  office  is  at  71  Broadway.  The  officers  of  the 
company  are:  President,  Barton  Sewell ;  vice-pres- 
ident. W.  S.  Gurner,  Jr. ;  secretary  and  treasurer, 
H.  Suhr;  general  manager  and  chief  engineer,  M. 
H.    Gerrj',   Jr.    

Edison  Storage  Battery  for  Automobiles. 

Thomas  A.  Edison  is  now  credited  with  the  state- 
ment that,  after  three  years  of  hard  work,  he  has 
solved  the  problem  of  an  electrical  storage  battery 
"which  can  be  used  for  long-distance  work  and  which 
will  wear  three  or  four  automobiles  out  before  it  will 
succumb  itself.  On  a  recent  test  by  two  of  his  men  a 


radiant  heat,  greater  illuminating  power,  no  smoke 
or  disagreeable  odors,  and  no  vitiation  of  the  at- 
mosphere by  the  consumption  of  oxygen,  all  adding 
greatly  to  the  efficiency  of  the  ship  and  the  health, 
comfort  and,  cheerfulness  of  the  personnel. 

The  advantage  of  the  electric  drive  for  auxil- 
iaries appears  to  be  as  evident  as  the  superiority  of 
the  incandescent  lamp  over  the  oil  lamp  or  candle 
for  illumination.  The  confidence  engendered  by  the 
use  of  electricity  in  the  early  ships  and  the  rapid 
commercial  development  of  motors  and  their  control- 
ling apparatus  gave  an  impetus  to  the  use  of  the 
electric  drive  on  shipboard,  and  at  the  present  time 
we  find  motors  installed  for  ventilating  blowers,  am- 
munition hoists,  turret  turning,  elevating  and  load- 
ing of  guns,  workshop  machinery,  and  the  handling 
of  boats  and  heavy  weights.  Steam  or  hydraulic 
power  for  auxiliary  power  has  been  relegated  to  the 
background,  and  the  day  is  not  distant  when  aux- 
iliary machinery  of  all  descriptions  will  be  operated 
by  electricity.    - 

The  motor  is  peculiarly  adapted  to  ships'  use. 
Compared  with  steam,  the  cutting  of  bulkheads  and 
decks  is  reduced  to  a  minimum,  and  hence  the  water- 
tight system  is  more  efficient,  the  circuits  may  be 
better  protected  than  in  the  case  of  steam  pipes  and 
offer  a  smaller  target.     The  cutting  of  a  circuit  by 


system  and  contains  the  switchboards,  searchlight 
panels,  rheostats,  tool  boards,  work  benches,  oil  and 
waste  tanks,  and  the  accessories  necessary  for  the 
efficient  operation  of  the  plant. 

Generators  have  improved  step  by  step  with  the 
commercial  type,  and  the  specifications  now  in  force 
embody  ho  requirements  that  are  not  fulfilled  by  the 
best  types  of  commercial  machines,  excepting  that 
the  rating  of  these  generators  must  be  changed  to 
conform  to  the  specified  heating  limits  and  overload 
requirements. 

The  present  specifications,  issued  in  November, 
1901,  based  on  experience,  are  outlined  as  follows: 
Each  set  to  consist  of  an  electric  generator  direct- 
coupled  to  a  steam  engine,  both  mounted  on  a  com- 
mon bed  plate.  The  sets,  as  a  whole,  shall  be  as 
compact  and  light  as  is  consistent  with  a  due  regard 
to  strength,  durability  and  efficiency. 

Engines  are  to  be  of  the  automatic  cut-off  vertical 
enclosed  type,  designed  to  run  condensing  with  maxi- 
mum practical  efficiency  at  all  loads,  but  capable  of 
satisfactory  operation  when  running  non-condensing, 
to  be  of  sufficient  indicated  horsepower  to  drive  the 
generator  for  an  extended  time  at  the  rated  speed, 
when  said  generator  is  carrying  a  one-third  overload. 
Sizes  2%  kilowatts,  five  kilowatts  and  eight  kilowatts, 
to  be  simple  engine,  single  or  twin  cylinder,  at  the 


FIG.    13.       MISSOURI  RIVER  POWER    COMPANY  S  50,000- 
VOLT    TRANSMISSION. LOW-TENSION    SWITCH- 
BOARD   IN   EUTTE   SUB-STATION. 

vehicle  equipped  with  the  Edison  batteries  covered 
C2  miles  with  a  loss  at  the  finish  of  only  17  per 
cent,  in  the  speed  and  but  seven  of  the  original  29 
volts.  On  another  test  the  machine  ran  85  miles  be- 
fore the  battery  gave  out.  The  cells  are  of  Mr. 
Edison's  nickel-steel  type,  and  are  contained  in  a 
neat  steel  case.  12  inches  high  by  six  by  four  inches. 
The  interior  of  the  case  is  lined  with  an  insulating 
material  which  resists  the  action  of  the  potassium 
hydrate  used  in  the  cells.  Mr.  Edison  says  that  it 
is  possible  by  means  of  his  battery  to  secure  one 
horsepower  from  every  ^3.;^  pounds  weight,  and  that 
the  batteries  will  run  for  100  miles  or  more  on  one 
charge. 

A  writer  in  the  New  York  Times,  signing  him- 
self "Electrical  Engineer,"  takes  exception  to  most 
of  the  statements  credited  to  Mr.  Edison,  saying 
that  they  are  misleading  to  the  general  public.  He 
states  that  other  electric  vehicles  have  frequently 
made  trips  longer  than  62  miles  on  one  charge  with- 
out as  great  a  loss  in  voltage  as  was  credited  to 
the  Edison  machine. 


FIG.    12.       MISSOURI  RIVER    POWER    COMPANY  S  50,000-VOLT    TRANSMISSION  — INTERIOR  OF    EUTTE    SUB-STATION. 


The  Corsicana  Transit  Company  of  Corsicana, 
Texas,  has  been  incorporated  with  $75,000  capital 
Stock  by  Stephen   Smith   and  others. 


shot  involves  no  danger  to  the  personnel,  and  to 
surrounding  appliances,  and  in  case  of  accident  is 
more  readilv  repaired.  There  is  no  leak  from  joints 
and  valves,'  and  no  appreciable  loss  of  energy  in 
elbows  and  turns;  no  loss  by  condensation,  and 
much  less  by  radiation.  The  motors  are  more  effi- 
cient and  there  is  relatively  less  loss  in  small  motors 
than  in  small  steam  engines;  they  are  less  liable  to 
get  out  of  order,  there  are  no  reciprocating  parts  to 
adjust,  and  their  operation  is  simpler  and  requires 
less    supervision. 

I.     Abstract  of  paper  presented  befora  the  American  Institute 
of  Electrical  Engineers  at  New  York  on  May  28,  1902. 


option  of  the  contractor.  Sizes  of  16  kilowatts  and 
above  to  be  cross-compound,  with  cranks  set  at  180". 

The  generator  is  to  be  of  the  direct-current,  multi- 
polar type,  comgpund-wound,  long-shunt  connection, 
designed  to  run  at  constant  speed  and  to  furnish  a 
pressure  of  125  volts  at  the  terminals,  at  rated  speed, 
with  load  varying  between  no  load  and  one  and  one- 
third   times  rated  load. 

Switchboards  are  designed  to  give  great  flexibility 
to  the  distribution  of  electric  energy  and  admit  of 
a  variety  of  combinations  of  generators.  The  pres- 
ent boards  are  more  uniform  in  design  than  in  the 
old    installations,    and    a    standard    has    finally    been 
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adoplcd  which  may  be  used  for  any  number  of  dy- 
namos. Tlie  design  of  the  switchboard  in  general 
is  such  that  any  dynamo  or  combination  of  dynamos 
operating  in  parallel  may  be  run  on  any  circuit  or 
combination  of  circuits.  These  circuits  arc:  Search- 
light, light,  power,  and  one  for  each  electrically  op- 
erated turret,  the  operation  of  whose  turning  mech- 
anism requires  a  separate  dynamo. 

In  the  larger  installations,  the  switchboard  has 
a  generator  panel,  a  lighting  distribution  panel,  a 
power  distribution  panel  and  a  searchlight  panel. 
The  first  three  are  continuous  and  form  one  board, 
the  last  is  separated  from  the  main  board.  When 
the  installation  consists  of  two  generating  sets  only, 
the  lighting  distribution  panel  and  power  distribution 
panel  and,  when  space  permits,  the  searchlight  panel 
may  be  combined  in  one. 

Circuits  are  installed  on  the  main-and-fecder  sys- 
tem. The  feeders  are  connected  to  terminals  on 
switchboard  and  feed  the  mains  as  nearly  as  possible 
at  the  center  of  the  load.  All  wires  for  feeders, 
mains  and  branches  arc  installed  in  enameled  steel 
conduit,  except  in  passages  and  dynamo  rooms,  when 
not  exposed  to  mechanical  injury,  when  porcelain 
racked  hangers  are  allowed.  Molding  is  no  longer 
used,  except  in  officers'  quarters  or  over  hardwood 
surfaces,  for  the  sake  of  appearances.  All  feeders 
run  below  the  water  line  as  far  as  possible.  Thor- 
ough water-tightness  is  observed  for  all  leads  into 
wiring  appliances  and  fixtures  and  through  all  water- 
light  decks  and  bulkheads. 

The  conduit  is  secured  to  the  metal  of  the  ship  by 
.stout  metal  straps,  and  the  wiring  appliances  are 
usually  supported  in  place  by  the  conduit.     Conduit 


all  single  wires  forming  the  strand  must  be  of  the 
diameter  given  in  the  American  wire-gauge  table,  as 
adopted  by  the  .\merican  Institute  of  Electrical 
Engineers,   October,    1893. 

Motor  applications  on  board  ships  involve  the  use 
of  all  sizes  of  motors  from  one-twelfth  horsepower 
to  50  horsepower.  Fans  for  officers'  quarters  arc  of 
two  sizes,  one-twelfth  horsepower  and  one-sixth 
liorsepower,  the  former  for  12-inch  desk  or  bracket 
fans,  the  latter  for  16-inch  bracRet  fans.  Small  one- 
fourth-horsepower  series  motors  are  used  on  portable 
ventilating   sets. 

The  means  of  interior  communication  consist  of 
voice  tubes,  electric  call-bells  and  annunciators,  tele- 
phones, fire  alarms,  general  alarms,  warning  signal, 
engine  telegraph,  steering  telegraph,  helm  indicator, 
revolution  and  direction  indicator,  battle  and  range- 
order  indicators  and  transmitters.  When  a  limited 
number  of  orders  are  to  be  transmitted,  telegraphs 
arc  used;  when  an  unlimited  number  of  orders  are 
to  be  transmitted  and  interior  communication  is  nec- 
essary, telephones  or  voice  pipes  are  installed,  tele- 
phones being  used  for  the  longest  leads.  Between 
important  stations,  both  telephones  and  voice  pipes 
are  installed.  Call  bells  and  buzzers  are  used  with- 
out returns  for  minor  purposes. 

The  object  of  the  night  signaling  set  is  to  transmit 
rapidly  and  accurately,  under  suitable  conditions,  a 
prearranged  code  of  signals  to  a  distant  point,  as 
from  one  vessel  to  another,  or  for  squadron  and  fleet 
tactics,  and  for  signals  between  vessels  and  co-op- 
erating commands   on   shore. 

Searchlights  consist  of  a  fixed  pedestal,  or  base, 
surmounted   by   a    turntable,    carrying   the   drum    in 


Making  Customers  Satisfied. 

Answering  a  question  at  the  Cincinnati  convention 
of  the  National  Electric  Light  Association,  Arthur 
Williams  of  the  New  York  Edison  Company  made 
this  interesting  statement:  "We  do  everything  that 
lies  in  our  power  to  make  our  service  satisfactory 
lo  our  customers.  If  we  believe  a  customer's  motor 
bill  is  too  high,  we  test  the  motor,  and  if  it  is  ineffi- 
cient, we  do  all  we  can  to  get  the  man  who  sold 
the  motor  to  put  in  a  new  one.  We  examine  the 
plant  and  make  all  possible  suggestions  looking 
toward  economies.  We  do  not  stop  short  of  any 
point  that  we  can  reasonably  reach  in  making  our 
customers  satisfied   with  the  service. 

"In  the  case  of  lighting,  if  it  is  a  large  building 
and  the  customer  is  using  his  own  lamps,  we  test 
the  lamps,  if  purchased  from  others  than  ourselves. 
We  sell  lamps  at  a  little  less  than  cost,  as  we  feel 
that  good  lamps  are  essential  to  good  light  and  a 
satisfactory'  service.  A  day  or  two  ago  we  found 
in  a  certain  building  that  the  lamps  they  were  using 
caused  the  bills  to  run  21  per  cent,  above  what  they 
would  have  been  had  the, standard  lamp  been  used. 
In  addition,  the  tenants  were  using  the  light  waste- 
fully.  We  stationed  a  man  in  that  building,  and 
you  could  see,  from  day  to  day,  the  reduction  in  the 
use  of  current  on  the  meters.  We  have  done  that 
in  a  number  of  buildings,  and  in  some  instances  of 
large  buildings  we  have  only  succeeded  in  holding 
our  customers  by  these  means. 

"If  a  customer  is  using  incandescent  lamps  where 
arc  lights  would  be  better,  we  suggest  that  and  put 
in  the  arc  lights  free.  Under  our  system  discounts 
are  based  practically  on  the  installation   at   100  per 


is  made  watertight  internally  when  necessary  to  pre- 
vent the  flow  of  water  from  one  compartment  to 
another.  For  wire  of  below  60,000  centimeters' 
cross-section  twin  conductor  is  run  in  the  same 
conduit;  above  this  size,  two  leads  of  conduit  are 
used,  one  for  each  leg. 

Circuits  are  divided  into  three  classes,  each  being 
entirely  distinct  from  the  others:  (i)  Searchlight 
circuits;    (2)    lighting   circuits;    (3)    motor   circuits. 

Each  searchlight  is  provided  with  a  separate  feeder 
from  switchboard  through  a  double-pole  switch, 
fused,  rheostat,  ammeter  and  double-pole  automatic 
circuit- breaking  device  direct  to  terminal  lead  of 
searchlight  pedestal.  .A.  rheostat  in  a  non-combusti- 
ble frame   is  supplied   for   each   searchlight. 

Lighting  circuits  are  divided  into  two  classes, 
each  class  having  separate  feeders  and  separate 
mains:  (a)  Battle  service,  (b)  lighting  service. 
Battle  service  includes  every  light  installed  below 
the  protective  deck  and  all  lights  above  the  pro- 
tective deck  whose  use  are  necessary  during  action. 
Lighting  service  includes  all  lights  not  above  enumer- 
ated. 

Motors  whose  normal  full-load  circuits  are  less 
than  50  amperes  are  grouped  on  one  feeder,  and 
this  procedure  is  followed  up  to  a  total  load  of  100 
amperes.  Large  motors  with  full  working  load  ex- 
ceeding 50  amperes  are  installed  with  a  separate 
feeder.  The  area  of  the  cross-section  of  the  feeders 
for  motors  is  such  that  the  fall  of  potential  from 
dynamo  terminals  to  motor  terminals  does  not  exceed 
five  per  cent,  at  normal  full  load. 

The  wire  in  present  use  conforms  to  the  following 
requirements:  All  conductors  to  be  of  soft  annealed 
pure  copper  wire.  When  a  greater  conducting  area 
than  that  of  14  B.  &  S.  gauge  is  required,  the  con- 
ductor shall  be  stranded  in  a  series  of  seven,  ig,  37. 
61,  QT  or  127  wires,  as  may  be  required ;  the  strand 
consisting  of  one  central  wire,  the  remainder  laid 
around  it  concentrically,  each  layer  to  be  twisted' 
in   the    opposite    direction    from   the   preceding,    and 


DBLEGATKS  TO   CINCINNATI   ELECTRIC-LIGHT   CONVENTION. 

which  are  contained  the  lamp  and  the  mirror.  The 
base  contains  the  electric  connections,  and  is  ar- 
ranged for  bolting  direct  to  the  deck  and  platform. 
The  lamp  is  of  the  horizontal-carbon  type,  designed 
for  both  hand  and  automatic  control.  It  will  burn 
for   six   hours   without    renewing  carbons. 

Under  the  old  practice,  incandescent  lamps  were 
not  only  of  a  special  voltage,  but  of  a  special  type 
of  bulb,  and  delay  was  experienced  in  supplying  the 
service  with  the  number  required.  Under  the  new 
voltage  recently  adopted,  125  volts  at  machine  ter- 
minals, the  lamp  will  be  of  123  volts,  with  an  al- 
lowed variation  from  122  to  124  volts  for  the  16- 
candlepower  lamps,  and  from  121  to  125  volts  for 
the  submarine,  or  diving  lamp.  The  i6-candlepower 
lamp,  the  lamp  most  used,  will  conform  in  shape  with 
the  commercial  type,  and  thus  enable  its  purchase 
in  the  market  as  a  common  commercial  article.  The 
average  efficiency  of  the  i6-candIepower  lamps  is  to 
lie  between  3.4  and  3.6  watts  per  candlepowcr ;  for 
the  32-candlepower,  between  3.4  and  3.8  watts  per 
candle,  and  for  the  150-candlepower  diving  lamp, 
between  2.9  and  3.3  watts  per  candlepower.  The 
life  of  an  incandescent  lamp  is  an  important  con- 
sideration in  naval  installation',  as  the  ships  are 
so  frequently  removed  from  a  source  of  supply. 
It  is  proposed  to  specify  800  hours  for  the  16- 
candlepower,  500  hours  for  the  32-candlepo\ver, 
and  300  hours  for  the  150-candlepower  lamp  as  the 
average  life,  with  the  above  efficiencies,  the 
lamps  not  to  have  lost  more  than  20  per  cent, 
of  their  rated  candlepower  while  burning  for  these 
periods   at  the   rated   candlepower. 


The  Champaign  and  Urbana  (111.)  Intcrurban 
Electric  Railway  Company  has  been  incorporated 
with  $25,000  capital  stock,  to  construct  and  operate 
an  electric  railway  from  the  two  cities  named  to 
Gibson  City,  with  branch  lines  to  Hoopeston  and 
Atwood,  for  passengers  and  freight. 


cent.  If  we  find  a  customer  who  is  burning  light 
extravagantly,  we  suggest  taking  out  the  unneces- 
sary light,  and  also  suggest  the  use  of  eight-candle- 
power  lamps  in  places  where  the  eight-candlepower 
lamp  would  be  as  satisfactory  as  a  i6-candiepower 
lamp.  There  are  a  large  number  of  places  where 
the  small-candlepower  lamps  will  do.  We  make 
the  change  and  furnish  the  lamps  free  of  charge. 
Recently  we  reduced  our  lamps  to  cost  on  the  in- 
candescent light,  and  on  the  arc  light  we  give  the 
inner  globe  free  of  charge.  Inner  globes  may  be- 
come very  black  and  entail  a  large  loss  of  light  on 
that  account.  I  think  I  may  sum  the  whole  matter 
up  in  a  single  statement — that  so  far  as  we  know 
we  do  all   we  can   to   satisfy  our  customers." 


Delegates    to    Cincinnati    Electric-light 
Convention. 

The  accompanying  group  picture  is  a  reminder 
of  the  recent  convention  of  the  National  Electric 
Light  Association  in  Cincinnati,  for  it  was  taken 
during  the  association's  trip  to  East  Norwood,  a 
suburb  of  Cincinnati,  on  Wednesday  afternoon, 
May  2ist.  The  delegates  went  on  the  excursion 
in  a  body,  upon  invitation,  to  inspect  the  new  fac- 
tory of  the  Bullock  Electric  Manufacturing  Com- 
pany of  Cincinnati,  and  while  there  were  very 
hospitably  treated.  The  photograph  reproduced 
herewith  was  taken  in  front  of  the  administration 
liuilding  of  the  factory  and  is  of  interest  to  every- 
one present  and  perhaps  to  some   others. 


A.  E.  Stillwell,  E.  E.  Holmes  and  others  are  named 
as  directors  of  the  Outer  Belt  and  Electric  Railroad 
Company  of  Kansas  City.  Kan,,  whi;-h  has  recently 
been    incorporated    with    $1,500,000    capital    stock. 
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The  Military  Cable  System  of  the  Philip- 
pines.' 

By   Capt.  EncAR  Russel. 

After  the  progress  of  negotiations  of  the  commis- 
sion at  Paris  in  November.  1S9S.  had  made  it  cer- 
tain that  the  retention  of  the  Philippines  would  be 
recommended,  steps  were  inmiediately  taken  by  Gen- 
eral A.  \V.  Greeley,  the  chief  signal  officer  of  the 
army,  to  provide  for  the  inter-island  communications 
which  his  forecast  of  coming  conditions  indicated 
would  be  necessary,  ^\'ith  this  in  view,  arrange- 
ments were  made  for  the  purchase  of  cable  and  the 
fitting  out  of  a  suitable   ship  for  cable  laying. 

It  should  be  stated  that  at  this  time  there  were 
no  government  cables  in  the  Philippine  archipelago, 
and  but  one  commercial-cable  system,  about  600 
miles  long,  that  of  the  Eastern  Extension  Telegraph 
Company'  which  connected  Manila,  Luzon,  with  Ilo- 
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MILITARY  CABLE  SYSTEM  OF  THE  PHILIPPINES. — DIAGRAMS 

OF  CONNECTIONS. 

ilo,  Panay;  Bacalod,  Negros :  and  Cebu,  Cebu. 
There  were  no  Spanish  land  lines  except  on  the 
island  of  Luzon,  and  these  falling  into  the  hands 
of  the  insurgents  in  a  deteriorated  condition,  went 
10  pieces  and  required  replacement  by  the  Signal 
Corps.  It  may  thus  be  said  that  no  telegraph  sys- 
tem existed  in  the  islands,  apart  from  the  single 
CLimmercial-cable   system  mentioned   above. 

As  soon  as  the  treaty  of  peace  had  been  ratified 
in  February,  1899,  the  contract  was  let  for  the  man- 
ufacture of  212  miles  of  cable,  and  the  army  trans- 
port Hooker  was  fitted  out  as  a  cable  ship.  The 
supervision  of  all  matters  connected  with  the  manu- 
facture, loading  and  subsequent  care  of  the  cable 
was  entrusted  to  a  Signal  Corp  officer.  Major  Jo- 
seph E.  Maxfield. 

The  Hooker  arrived  at  Manila  in  July,  iSgg.  but 
cable  laying  being  delayed,  was  sent  by  the  Quarter- 
master's Department  to  Hongkong,  and  on  her  way 
out  of  Manila  Bay  was  wrecked.  By  the  most 
strenuous  efforts  of  the  signal  officers  all  the  cable 
machinerv  and  instruments  and  most  of  the  cable 
were  taken  off.  A  few  months  later  the  Signal 
Corps  made  its  first  essay  in  deep-sea  cable  laying 
in  the  Philippines.  The  cable  machinery  and  the 
cable  from  the  Hooker  were  put  on  a  small  coasting 
steamer  chartered  at  Manila,  and  in  the  autumn  of 
1899  two  stretches  of  cable  were  laid,  one  connecting 
the  islands  of  Leyte  and  Cebu,  and  the  other  the 
towns  of  Pasacao  and  Guinayangan  on  the  west 
coast  of  Luzon.     The  subsequent  use  made  of  these 


FIG.  3.       MILITARY    CABLE    SYSTEM    OF     THE 
PHILIPPINES. — CABLE  SWITCHBOARD. 

cables  and  their  great  importance  in  the  general 
scheme  of  communication  have  fully  justified  the 
original  venture  and  emphasized  the  excellent  work 
done  in  overcoming  the  obstacles  presented  by  the 
wrecking  of  the  Hooker. 

The  rapid  spread  of  the  American  occupation  in 
the  southern  islands  of  the  archipelago  soon  made 
further  provision  necessary,  and  in  the  spring  of 
1900  active  preparations  were  made  for  further  ex- 
tension of  the  cables.  Seeing  that  a  long  period  of 
cable  laying  was  in  prospect.  General  Greeley  re- 
quested that  a  transport  be  assigned  for  that  pur- 
pose. The  transport  Burnside  was  selected,  thor- 
oughly overhauled  and  refitted  for  use  as  a  cable 
ship.  Three  cable  tanks  were  put  in,  a  testing  room 
was  built,  and  the  forward  deck  was  prepared  for 
the  placing  of  cable  machiner>'  as  soon  as  the  vessel 
arrived    at    Manila.     Five    hundred    and    fift>--three 

I.  Abstract  of  a  paper  presented  before  the  American  In<:  i- 
tate  of  Electrical  Engineers  at  New  York  on  May  28,  1902.  Cap- 
tain Rnssel  is  an  officer  of  the  Signal  Corps,  U.  S.  Army. 


miles  of  deep-sea  cable  and  eight  miles  of  shore 
end  were  put  aboard  in  New  York.  The  Burnside 
arrived  at  Manila  early  in  December,  1900,  and  w'as 
immediately  fitted  with  the  cable  machinery  originally 
sent  out  with  the   Hooker. 

As  this  was  the  first  deep-sea  cable  laying  ever 
done  by  a  ship  regularly  fitted  out  for  that  purpose 
by  this  government,  it  may  be  interesting  to  describe 
the  personnel  and  material  somewhat  fully.  The 
chief  signal  officer  of  the  Division  of  the  Philippines, 
Lieutenant-colonel  James  Allen,  Signal  Corps,  after- 
ward brigadier-general  of  volunteers,  was  in  charge 
of  cable  operations.  He  was  assisted  by  a  staff  of 
five  signal  officers :  Captains  George  O.  Squiers  and 
Edgar  Russel  and  Lieutenants  Henry  S.  Hathaway, 
Frederick  ^^".  Jones  and  Earle  W.  Binkley  and  two 
civilian  experts,  T.  A.  Hamilton,  cable  electrician, 
who  had  previous  distinguished  service  with  com- 
mercial companies,  and  Henry  Winter,  cable  engi- 
neer, who  also  had  great  experience  in  cable  laying 
and  repairing.  Seven  enlisted  men  of  the  Signal 
Corps  were  regularly  on  board,  a  number  of  others 
being  left  as  operators  at  various  stations.  Thirty- 
six  natives  were  employed  as  laborets,  their  duties 
being  mainly  in  the  tanks  during  cable  laying.  The 
ship's  officers  and  crew  and  the  supply  departments 
were  under  charge  of  an  officer  of  the  Quartermas- 
ter's  Department,   Major  J.  C.   W.    Brooks. 

The  take-up  gear  used  was  made  in  New  York. 
The  cable  coming  up  from  the  main  tank  through  a 
bell  mouth  over  the  center  passed  over  a  fair  lead 
or  sheave,  and  thence  three  or  four  times  around 
the  drum  of  the  take-up  gear,  then  through  the 
dynamometer,  and  finally  over  either  the  bow  or 
stern  sheaves,  circumstances  determining  whether  the 
cable  should  be  laid  over  bow  or  stern.  The  testing 
room  was  fitted  with  an  excellent  assortment  of 
instruments.  Standard  bridges,  condensers,  shunt 
boxes,  discharge  and  reversing  keys,  excellent  gal- 
vanometers of  the  Sullivan  and  Thompson  marine 
patterns  and  testing  batteries  were  provided.  The 
high-insulation  leads  to  the  cable  tanks  were  brought 
into  the  testing  room  in  a  secure  and  convenient 
way.  The  lower  ends  were  fastened  in  boxes  near 
the  tanks,  the  terminals  being  kept  dry  by  an  electric 
lamp  in  each  box. 

During  cable  laying  an  officer  was  constantly  on 
the  bridge  taking  locations  by  sextant  or  compass 
observations  every  15  minutes.  Another  officer  was 
in  the  cable  tanks,  incessantly  watching  the  native 
laborers,  and  provided  with  an  electric  signal  for 
"full  speed  astern"  in  case  a  kink  or  snarl  started 
i"n  out  of  the  tank,  beyond  control  of  the  helpers. 
Another  took  general  supervision  of  the  machinery, 
seeing  that  proper  amounts  of  water  were  used,  and 
that  all  sheaves  were  kept  oiled,  the  dynamometer 
closely  observed,  etc.  The  methods  of  getting  the 
cable  end  ashore  depended  entirel}'  on  the  pecu- 
liarities of  the  landing.  L^sually  small  boats  in 
tandem,  supporting  the  cable  at  intervals,  were 
hauled  shoreward  by  a  rope  running  from  the  lead- 
ing boat  to  a  sheave  secured  on  the  beach,  and 
thence  back  to  a  steam  winch  on  the  ship.  Mean- 
time, while  the  shore  end  was  bein,g  landed  and 
trenched  up  to  the  office,  or  cable  hut,  the  officer 
in  charge  of  the  office  installation  was  engaged  in 
constructing  shelves  and  tables  and  setting  up  bat- 
teries and  instruments. 

Many  of  the  Philippine  cable  stations  were  shared 
by  soldiers  of  the  garrison.  In  few  cases  was  the 
white  population  other  than  military,  and  in  some 
stations  the  cables  were  laid  at  a  time  when  the 
sound  of  firing  was  not  an  infrequent  accompani- 
ment to  the  click  of  the  office  instruments.  Many 
of  the  routes  over  which  cables  were  laid  were 
very  imperfectly  charted.  .  In  laying  the  cable  from 
Iligan  to  Misamis.  for  example,  along  northern  Min- 
danao, an  error  of  over  five  miles  in  a  charted  dis- 
tance of  25  miles  was  discovered.  This,  taken  in 
conjunction  with  numerous  uncharted  rocks  and 
shoals  and  the  absence  of  any  shore  lights,  made 
navigation  especially  hazardous. 

Owing  to  this  uncertainty,  and  the  meagerness  or 
absence  of  soundings,  it  was  necessary  to  precede 
each  stretch  of  cable  laying  with  a  line  of  soundings. 
The  Sigsbee  sounding  machine,  utilizing  piano  wire 
and  an  iron  detachable  sinker,  was  used.  The  deep- 
est soundings  obtained  were  south  of  Mindanao, 
when  the  line  went  down  over  1,200  fathoms.  The 
heavy  iron  sinker  failing  to  be  detached,  was  brought 
up  icy  cold  from  this  depth  by  the  rapid  little 
take-up  gear  attached  to  the  sounding  machine,  an 
interesting  exemplification  of  the  fact  that  deep-sea 
temperatures  are   alike   in   torrid   or  frigid   zones. 

The  first  stretch  of  cable  laid  was  that  connectmg 
Dumaguete,  on  the  island  of  Negros,  with  Misamis, 
on  the  north  coast  of  Mindanao,  98  nautical  miles. 
All  went  well  during  the  first  30  miles  of  laying, 
when  a  sudden  "foul  flake"  appeared,  which  neces- 
sitated a  delay  of  seven  hours.  No  accident  ex- 
actly similar  to  this  occurred  in  laying  subsequent 
cables,  but  everv  other  accident  known  to  the  pro- 
fession did  occur.  Even  an  earthquake  with  a  sub- 
aqueous landslide  as  a  cable  destroyer  was  provided 
for  our  especial  benefit.  So,  instruction  to  the  in- 
experienced was  thorough,  for,  thanks  to  .a  very 
capable  cable  engineer  and  the  keen  interest  and 
hearty  co-operation  of  all,  every  difficulty  was  suc- 
cessfully overcome.  -       .       . 

In  the  cable  stations  two  methods  of  open-circuit 
Morse  working  were  used— the  single  and  double- 
current  methods.  In  both,  polarized  relays  were  em- 
ployed -An  inspection  of  the  diagrams  (Figs,  i 
and  ■>)  shows  the  methods  of  connectmg  up.  In 
only  one  of  the  cables,  where  the  length  was  over 
150  miles    was   it   found   that    the    K  R  was   suffi- 


cient to  make  any  troublesome  drag  in  sending  at 
moderate  speeds  by  the  single-current  method.  At 
first  the  ordinary  telegraph  switchboards  were  used. 
But  whenever  testing  had  to  be  done  the  imperfect 
insulation  given  by  these  switchboards  made  the  op- 
erations of  "earthing,"  "freeing"  and  "cutting 
through"  somewhat  unreliable.  Another  form  of 
switchboard  for  small  stations  has  been  devised. 
It  is  shown  in  the  illustration  (Fig.  3).  It  consists 
of  a  hard-rubber  base,  on  which  are  placed  the 
ordinary  straps,  buttons  and  binding  posts  for  a 
two-wire  board.  In  addition,  two  revolving  slotted 
copper  strips  are  shown  for  making  connections, 
placing  the  cable  to  "instruments,"  "earth"  or  "free." 
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FIG.  4.       MILITARY    CABLE   SYSTEM    OF   THE   PHILIPPINES. 
— COMBINATION  KEY. 

The  whole  is  fitted  with  a  glass  door  and  wooden 
cover  of  sufficient  depth  to  admit  placing  a  small  cup 
of  desiccating  material  within  when  cable  testing 
is  going  on. 

In  double-current  working  a  separate  switch  is 
needed  in  connection  with  the  open-circuit  key  to 
cut  out  the  "back-contact"  battery  when  through 
woiking.  This  gives  trouble  to  the  operator  ac- 
customed to  the  ordinary  switch  lever,  and  the  key 
illustrated  (Fig.  4)  was  devised  to  overcome  this 
difficulty.  As  will  be  seen,  bj'  altering  the  connec- 
tions of  the  legs,  the  key  may  be  used  for  either  or- 
dinary closed-circuit,  single  or  double-current  open 
circuit.  The  ordinary  salammoniac  batteries  were 
used.  It  was  found  that  very  satisfactory  service  with 
the  Stroh  or  Western  Union  form  of  polarized 
relay  adopted  could  be  obtained  with  15  milliam- 
peres,  and  the  amount  of  battery  was  adapted  to 
that  strength  of  current.  It  was  soon  found  in  the 
Philippines  that  in  no  telegraph  office  could  the  or- 
dinary office  wire  be  depended  upon.  Consequently 
nothing  but  rubber-covered  wire  was  permitted  to  be 
used  in  the  cable  offices,  even  on  the  local  circuits. 

These  apparently  little  matters  made  much  trouble 
until  they  were  remedied.  The  great  humidity  and 
continuous  high  temperature  produce  remarkably 
rapid  deterioration  of  all  office  material,  and  it  may 
be  added,  of  the  operators  and  officers  as  well.  As 
it  was  desired  in  some  instances  to  hnk  a  number 
of  the  local  cables  for  through  working,  the  open- 
circuit  repeater  sets  were  devised.  The  wiring  dia- 
gram and  general  design  of  one  of  the  table  sets  are 
given  in  Fig.  5.  The  complete  instruments  are 
mounted  securely  on  telegraph  tables,  and  the  bind- 
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FIG.  5.       MII.ITARY  CABLE   SYSTEM  OF   THE   PHILIPPINES. 
— SIGNAL  CORPS  REPEATER  SET  IN  SINGLE- 
CURRENT  OPEN  CIRCUIT. 

ing  posts  for  attachment  to  the  batteries  and  lines 
are  plainly  marked.  The  double  switch  in  the  cen- 
ter of  the  table  provides  changes  of  connections  for 
independent  working  of  the  lines,  or  for  repeating. 

Duplex  sets  have  been  procured  and  sent  to  the 
Philippines  (for  use  over  the  cables  and  land  lines) 
in  charge  of  a  number  of  Signal  Corps  men  trained 
especially  in  working  and  installing  them.  The 
sections  over  which  they  are  to  work  form  an  im- 
portant line  connecting  headquarters.  Department 
of  the  Southern  Philippines,  at  Cebu,  with  head- 
quarters. Division  of  the  Philippines  at  Manila.  In 
the  connecting  lines  there  are  255  miles  of  land 
line,  and  357  miles  of  cable.  The  differential  du- 
plex was  adopted  where  a  cable  formed  part  of  the 
line,  in  order  to  conform  to  open-circuit  conditions. 
The  wiring  diagram  of  the  set  for  a  station  is  given 
m  Fig.  6.  The  instruments  are  ready  mounted  on 
two  light  telegraph  tables,  one  for  the  sender  and 
one  for  the  receiver. 

At  the  same  time  that  the  men  were  being  trained 
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in  duplex  working,  they  were  being  instructed  in  the 
use  of  cable  recorders  and  automatic  transmitters. 
Sets  of  these  instruments  were  procured  from  one 
of  the  best  makers,  and  the  men  were  constantly 
drilled  in  sending  on  the  double  key,  in  perforating 
tape  for  the  automatic  transmitter,  and  m  reading 
the  recorder  tape.  They  had  obtained  a  fair  degree 
of  proficiency  in  their  eight  weeks'  practice  when 
they  left  for  the  Philippines.  It  is  proposed  to  use 
these  instruments  over  the  new  cable  line  between 
Batangas  and  Cebu  direct.  The  sections  between 
Marinduque.  Romblon  and  Masbate  Islands  are 
about  to  be  laid.  During  most  of  the  day  it  is  pro- 
posed to  work  the  line  in  sections  by  the  ordinary 
open-circuit  Morse,  and  at  certain  hours  the  local 
offices  will   be  cut  out,  the   lines  will   be  linked  to- 
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FIG.    6.       MILITARY    CABLB    SYSTEM    OF    THE    PHILIPPINES. 

gether,  and  the  routine  reports,  personal  and  press 
messages  and  other  through  business  between  Ma- 
nila and  Cebu  rapidly  exchanged  by  means  of  the 
automatic  transmitters,  the  tape  having  been  pre- 
pared for  this  as  messages  are  filed  for  transmission 
at  Cebu  or  Manila. 

If  it  be  asked  why  this  method  of  working  is  pro- 
posed, it  may  be  said  that  the  military  land  lines 
and  cables,  to  a  large  extent,  take  the  place  of  the 
letter  mail  in  official  and  in  much  personal  business. 
The  average  message  is  about  30  words  in  length, 
and  for  many  months  10,000  messages  per  day  have 
been  transmitted  over  the  Signal  Corps  line.  It  was 
ascertained  by  the  chief  signal  officer  in  the  summer 
of  1901  that  the  average  time  required  for  sending 
letters  from  Manila  to  all  telegraph  offices  on  the 
island  of  Luzon  alone,  and  getting  replies,  was  about 
one  montlL  It  is  proposed  to  try  rapid  telegraphy 
between  Manila  and  Cebu  to  furnish  some  substitute 
for  the  slow  mail  communication.  The  local  offices 
retain  Morse  working  because  it  would  not  pay  to 
put  expensive  and  delicate  instruments  in  each  and 
train    men   to  be    experts   to    supply  them. 

Neither  land  lines  nor  cables  were  open,  until 
quite  recently,  for  commercial  business,  and  no  sta- 
tistics are  at  hand  regarding  a  period  of  sufiicient 
length  to  admit  of  estimates.  The  rates  at  first 
established  are  as  follows:  (i)  Messages  trans- 
mitted between  points  on  the  same  island,  two  cents 
per  word;  (2)  messages  between  points  on  different 
islands,  four  cents  per  word;  (3)  press  specials, 
half  rates;  address  and  signature  counted;  the  mini- 
mum charge  is  for  10  words. 

All  uf  the  cable  laid  in  the  Philippines  by  the 
Signal  Corps  has  rubber  insulation.  For  the  trying 
conditions  under  wbich  much  of  it  had  to  be  trans- 
ported, stored  and  laid,  there  is  no  question  that 
the  choice  of  rubber  over  guttapercha  was  a  wise 
one.  For  example,  much  of  the  cable  brought  over 
on  the  Hooker  was  necessarily  exposed  to  the 
weather  for  months  before  it  could  be  laid.  In  that 
tropical  climate  guttapercha  cables  would  have  been 
reduced  to  worthless  junk,  but  the  rubber  cables 
had  in  many  instances  several  hundred  megohms 
dielectric  resistance  per  knot,  out  of  the  original 
1,000.  The  rubber  insulation,  when  immersed  to 
depths  of  over  goo  fathoms,  showed  steady  improve- 
ment as  it  went  down.  Two  kinds  of  deep-sea  ca- 
bles are  in  the  system,  the  data  concerning  these  be- 
ing  briefly   as    follows: 

A.  B. 

Seven  No,  24  Seven  Nc.  21 

Conductor.                                   Copper.  Copper. 

Diameter  of  insulation 8/32*  9-^32" 

Copper  resistance  per  k 001.        21.6  at  70*^  F.  9-7  at  60°  F. 
Dielectric     "              "       *'    i.^oo  Meg.  at  60"  F.  750  Meg.  at  75°  F. 

Capacity                      "        "                  .38  m.  f.  .38  m.  f. 

Armor 16  N^.  12  steel  wires.    16  Nc.  10  steel  wires. 

Approx.  weight  per  knot —              i.stons.  1.75  tons. 

The  core  in  each  was  taped,  served  with  a  double 
layer  of  jute,  armored,  then  served  with  a  double 
layer  of  jute  and  finished  with  a  covering  of  com- 
pound and  soapstone.  The  shore-end  cable  was  sim- 
ilarly made,  but  received  an  additional  armor  of  18 
No.  6  steel  wires  and  another  double  layer  of  jute 
and  compound.  This  shore  end  weighed  about  6V2 
tons  per  knot. 

In  all  there  are  41  cable  stations  in  the  Philippines, 
with  1.297  miles  of  cable  connecting  them. 

It  may  be  of  interest  to  stale  that  prophecies 
were  not  lacking  that  American-made  cable  would 
not  suit  the  physical  conditions  of  the  Philippine 
archipelago.  As  an  answer,  it  may  be  said  that  of 
the  29  separate  submarine  cables  installed,  not  one 
has  failed  through  defects  of  manufacture  or  instal- 
lation. The  only  interruptions  have  been  due  to 
mechanical  injuries  arising  almost  entirely  from 
ships'    anchors    and    similar    accidents. 

This  resume  of  the  past  would  not  be  complete 
without  a  brief  allusion  to  the  cable  situation  in  the 
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Orient.  It  is  a  matter  of  record  that  France,  Ger- 
many, Great  Britain.  Holland  and  Russia  have 
greatly  extended  their  cable  facilities  along  the  Asi- 
atic coast.  All  island  colonies  have  been,  or  are 
now,  in  the  process  of  connection  by  cables  with 
the  principal  colonial  stations  of  each  nation-  of  the 
Asiatic  mainland.  Alone  of  all  countries,  the  United 
States,  which  has  constructed  in  an  unparalleled 
short  time  a  magnificent  system  of  nearly  8,000 
miles  of  telegraph  lines  and  cables  in  the  Philippine 
archipelago,  refrains  from  taking  steps  to  connect 
this  archipelago  either  with  Japan  to  the  north, 
Australia  to  the  south,-  orj  most  important,  with 
China  to  the  west.  It  is  believed  that  the  engineer- 
ing interests  of  the  United  States,  which  have  forged 
to  the  front  in  Europe  and  Africa,  will  at  an  early 
date  insist  on  additions  which  will  foster  the  growth 
of  American  industry  and  commerce  in  the  Far  East. 


Recent  Construction  at  the  Boston  Edi- 
son Atlantic  Avenue  Station.' 
Bv  I.  E.  MouLTROP  AND  R.  E.  Curtis. 

The  object  of  this  paper  is  to  deal  with  such  special 
features  in  connection  with  the  recent  extension  and 
partial  rearrangement  of  the  principal  generating 
station  of  the  Edison  Electric  Illuminating  Company 
of  Boston  at  Atlantic  Avenue  as  are  somewhat  pe- 
culiar to  that  station,  or  otherwise  likely  to  interest 
engineers. 

In  determining  the  general  scheme  of  the  enlarged 
plant,  among  the  considerations  which  presented 
themselves  with  special  emphasis  were  (a)  the  de- 
sirability of  locating  the  entire  switching  and  reg- 
ulating plant  in  a  central  and  convenient  position, 
and  (b)  the  importance  of  disposing  it  and  the 
various  parts  of  the  steam  plant  in  such  a  manner 
that  no  conceivable  accident  short  of  an  earthquake 
or  a  bombardment  could  bring  about  a  condition  of 
affairs  which  would  compel  the  shutting  down,  even 
temporarily,  of  the  entire  station.  This  led  to  the 
adoption  of  the  subdivided  type  of  station  shown, 
having  two  distinct  engine  rooms,  two  fire  rooms 
and  a  "switchboard"  room,  communicating  conveni- 
ently   with   each   other,   but    capable   of   instant    and 
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complete  separation  each  from  the  other,  so  that 
not  only  in  case  of  fire  or  a  steam  explosion  should 
it  be  possible  to  confine  the  effects  to  the  room  in 
which  it  originated,  but  it  is  made  possible  for  the 
electrical  operator  to  remain  comfortably  at  his  post 
and  to  make  such  manipulations  as  will  protect  the 
generating  apparatus  involved,  and  will  transfer  the 
load  to  that  portion  of  the  station  which  can  still  be 
kept  running. 

Incidentally,  it  will  probably  be  possible  for  some 
time  to  carry  the  entire  load  with  the  more  modern 
machinery  in  the  new  rooms  during  the  months  of 
light  load,  releasing  entirely  at  such  times  the  old 
station,  with  its  less  economical  machinery,  and  re- 
serving it  for  busy  seasons,  when  all  resources  are 
utilized  to  their  fullest  extent.  Again,  the  change 
in  station  architecture  required  to  accommodate  and 
handle  the  larger  units  was  made  without  affecting 
the  old  station,  except  that  the  roof  of  the  old 
boiler  room  was  raised  and  coal  bunkers  installed  in 
continuation  of  those  in  the  new  room. 

The  switchboard  of  the  original  station  was  sit- 
uated in  the  usual  manner  on  an  open  gallery  in 
the  engine  room,  and  occupied  more  than  one-half 
of  the  west  wall  of  the  room.  By  the  time  the  ex- 
tension was  undertaken,  experience  had  shown  that 
the  switchboard  installation  required  to  meet  the  de- 
mands on  the  station  would  be  considerably  greater 
than  had  been  supposed  nearly  a  decade  earlier. 
This,  together  with  the  desire  to  protect  the  operat- 
ing center  of  the  station  to  the  fullest  possible  de- 
gree, and  with  the  feeling  that  wise  policy  dictated 
generous  working  spaces  about  the  apparatus,  led 
finally  to  the  enclosure  of  a  part  of  the  original 
engine  room  for  this  purpose,  and  its  isolation  from 
the  rest  of  the  station  by  substantial  brick  walls,  ex- 
tending from  the  basement  floor  to  sevpral  feet 
above  the  station  roof.  The  original  board  thus  be- 
came the  nucleus  of  the  larger  installation,  and  its 
existence  in  this  position  naturally  led  to  the  se- 
lection for  the  operating  room  of  this  central  lo- 
cation convenient  to  both  engine  rooms.  Communi- 
cation with  the  engine  room  for  giving  and  receiving 
orders  is  most  satisfactorily  established  by  an  in- 
stallation of  Cory  signals  of  the  type  commonly 
used  on   ship])oard,   there  being  two  sets  of  instru- 

I.  ^Abstract  of  paper  presented  at  the  Boston  meeting  (May, 
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ments  in  connection  with  each  engine  room,  one 
set  showing  the  order,  and  the  other  the  number  of 
the  machine  to  which  it  applies.  There  are  also 
small  windows,  protected  by  fire  shutters,  opening 
into  the  engine  rooms,  for  observation  and  emer- 
gency communication,  and  small  fireproof  doors  for 
entrance  and  exit.  It  would  seem,  therefore,  as 
though  the  apparatus  and  operators  in  this  room 
should  be  practically  proof  against  injury  or  dis- 
turbance  by   accidents   in  the   station. 

The  structure  of  the  room  and  its  various  floors 
is  fireproof.  There  are  at  present  two  floors  above 
the  basement,  and  girders  are  in  place  for  a  third, 
at  the  level  of  the  gallery  in  the  new  engine  room, 
should  it  be  needed  in  the  future  (Fig.  i).  All 
these  floors  and  the  treads  of  the  stairways  are  of 
slate,  supported  by  steel  framework.  The  old  switch- 
board and  a  similar  new  board  on  the  opposite  side 
of  the  room  on  the  same  floor  are  used  for  distrib- 
uting the  current  to  the  various  feeders  supplied 
by  this  station ;  also  the  battery  and  booster  con- 
nectjons  are  made  to  this  board.  Each  board  has 
five  sets  of  bus-bars,  consisting  each  of  a  number 
of  bars  of  copper  laid  up  together,  with  spaces  be- 
tween. Short  cables  connect  to  the  heels  of  five- 
point  swiveling  knife  switches,  which  are  of  1,000 
and  1,800  amperes'  capacity,  and  are  thrown  by  hand. 
These  boards  at  present  contain  44  sets  of  switches 
(all  of  which  are  in  use)  with  ammeters.  The 
boards  are  connected  together  and  to  the  manufac- 
turing boards  below  by  two  sets  of  tie  conductors, 
consisting  of  thin  copper  bars  grouped  together,  with 
air  spaces  between,  the  total  sectional  area  varying 
to  suit   the  requirements. 

The  manufacturing  board  is  located  on  the  first 
floor,  and  to  it  are  connected  the  various  generators 
and  the  tie  lines  to  other  stations.  The  term  "board" 
is  applicable  to  this  installation  only  in  a  conven- 
tional way.  At  present  there  are  two  rows,  each  of 
20  posts,  on  one  side  of  the  room,  on  which  are 
mounted  motor-operated  switches  of  3,500  and  7,000 
amperes'  capacity.  One  of  these  rows  is  used  for 
positive  and  the  other  for  negative  switches.  The 
buses  are  similar  in  type  to  those  on  the  feeder 
boards,  but  of  much  greater  capacity,  each  consist- 
ing of  three  eight-inch  by  one-half-inch  bars,  giving 
a  total  cross-section  per  bus  of  12  square  inches. 
These  switches  were  built  specially  for  the  Edison 
Electric  Illuminating  Company,  and  were  the  first 
of  their  kind.  The  posts  are  cast  iron,  of  heavy 
pattern,  and  each  is  equipped  with  five  laminated 
copper  switches,  each  making  contact  with  a  lug  on 
one  of  the  five  buses,  and  all  with  a  vertical  copper 
bar  carried  by  the  post.  Arcing  is  prevented  by  a 
copper  spring,  mounted  on  the  back  of  the  main 
switch,  and  making  independent  contact,  in  connec- 
tion with  magnetic  blowouts.  The  switches  are  op- 
erated by  motors  mounted  on  top  of  the  posts 
through  gearing  and  toggle  joints.  Interlocking 
mechanism  is  also  provided,  making  it  impossible  to 
short-circuit  on  two  buses.  Switches  are  controlled 
by^  selector   switches    on    the   operating   table. 

The  field-regulating  rheostats  for  the  generators 
are  set  close  to  the  generators  and  operated  by  mo- 
tors controlled  from  the  operating  table.  This  ob- 
viates a  long  extension  of  the  field  circuits  to  the 
switchboard    room,    thus    reducing    risk    of    trouble 
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with  generators,  and,  in  case  of  accident  to  the  con- 
trol circuit,  hand  regulation  may  be  resorted  to. 
The  entire  system  of  distant  operation  and  control 
makes  possible  a  very  compact  arrangement  of 
switches  and  regulating  apparatus,  especially  as  re- 
gards ground  area,  brings  everything  under  easy 
observation,  facilitates  prompt  operation  and  greatly 
reduces  the  labor  of  it. 

The  operating  platform  occupies  one  end  of  the 
room,  on  the  same  floor  as  the  feeder  boards,  and 
contains  the  operating  table,  the  signaling  apparatus 
and  the  indicating  board.  The  latter  is  of  similar 
construction    and    appearance   to   the    feeder   boards, 
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and  carries  ammeters  for  all  generalors,  boosters, 
motor-generators  and  tie  lines,  the  station  and 
standard  voltmeters,  galvanometers  and  pilot  lamps. 
It  was  believed  that  the  number  of  nnits  in  the 
station  had  reached  such  a  point  that  the  elaborate 
system  of  interchange  of  the  old  steam  piping  was 
no  longer  of  practical  value,  and  involved  unneces- 
sary complication.  It  was  further  held  that  the  ideal 
arrangement  for  a  large  station  with  similar  units 
would  be  one  in  which  each  engine  was  connected 
in  the  most  direct  manner  possible  to  a  correspond- 
ing group  of  boilers,  these  various  units  of  piping 
being  interconnected  by  balance  pipes  to  such  an 
extent  only  as  would  equalize  pressures,  permit  tak- 
ing out  individual  boilers  as  needed  for  cleaning 
and  repair,  and  make  it  possible  to  run  any  engine 
or  boiler  unit  in  connection  with  the  boiler  or  engine 
units  next  adjoining,  in  case  its  own  complementary 
unit  was  temporarily  entirely  ont  of  service.  In 
case  the  engines  are  of  uniform  iype  and  power,  and 
the    ground   plan    such    as   to    allow    a    symmetrical 
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layout,  this  ideal  should  generally  be  easy  to  attain, 
otherwise  an  approximation  only  can   be   made. 

The  manner  in  which  this  was  done  in  this  sta- 
tion is  outlined  in  the  diagrams  (Figs.  2  and  3).  It 
will  be  seen  that  the  boilers  are  connected  together 
in  groups  of  about  four,  each  group  discharging 
through  a  transverse  main  into  one  of  the  series  of 
headers  which  run  lengthwise  of  the  station  along 
the  wall  separating  the  engine  and  boiler  rooms. 
These  headers  are  .connected  each  to  those  next 
adjoining  by  means  of  eight-inch  loops,  and  from 
the  headers  are  led  the  branches  to  the  engines. 
In  case  of  the  larger  engines  in  No.  2  engine  room, 
each  -branch  supplies  one  engine,  while  in  case  of 
No.  I  engine  room,  the  two  mains  are  of  slightly 
larger  size,  and  each  supplies  a  group  of  smaller 
engines,  the  three  1,200-horsepower  engines  being 
supplied  by  one,  and  the  four  ^SO-horsepower  en- 
gines  by    the   other   of   these. 

The  auxiliary-  machinery  is  supplied  from  special 
six-inch  mains,  conveniently   situated,   and  fed  from 


in  the  condenser  room,  and  a  riveted  steel  exhaust 
main,  extending  from  the  condenser  room  in  either 
direction    and  entirely  around  the  new  engine  room. 

Each  condensing  unit  is  of  5,000-horsepower  nom- 
inal capacity,  and  consists  of  a  vertical  twin-beam 
Blake  air  pump,  with  16-inch  steam  cylinders,  ^- 
inch  water  cylinders,  and  24-inch  stroke,  with  a  jet 
condenser  attached.  Circulating  water  is  taken 
from  the  harbor  through  a  sluice  seven  feet  wide 
by  ii^,i»  feet  high,  with  its  floor  eight  feet  below 
mean  low-water  line,  and  is  returned  through  a  48- 
inch  cast-iron  pipe.  Above  each  condenser,  and 
connected  to  it  by  40-inch  cast-iron  piping,  is  a 
vertical  Goubert  feed-water  heater,  58  inches  in  di- 
ameter of  shell,  17V2  feet  high,  and  containing  1,333 
square  feet  of  heating  surface.  The  exhaust  steam 
reaches  the  heater  from  the  engines  by  means  of 
ihe  main  above  mentioned,  which  is  50  inches  in 
diameter,  each  leg  being  connected  to  the  heaters 
of  two  condensing  units,  and  the  two  legs  inter- 
connected by  a  40-inch  valve. 

Chapman  gate  valves  are  placed  in  the  main  in 
such  positions  as  to  divide  it  into  three  sections,  to 
each  of  which  will  be  ultimately  connected  the  ex- 
haust from  two  of  the  six  engines  forming  the  full 
equipment  of  this  room.  Each  section  is  provided 
with  two  24-inch  Gallison  relief  valves,  discharging 
through  galvanized-iron  risers,  respectively  30  and 
36  inches  diameter,  which  terminate  above  the  roof 
in    Sturtevant    exhaust   heads. 

The  portion  of  the  main  within  the  condenser 
room  is  of  cast  iron,  with  suitable  outlets  for  con- 
nection to  heaters  and  relief  valves,  while  the  prin- 
cipal portion  of  the  main  is  a  riveted  steel  pipe. 
This  latter  is,-  perhaps,  the  most  interesting  feature 
of  the  condensing  system,  as  it  is  only  by  the  most 
careful  design  and  workmanship  that  a  riveted  pipe 
can  be  depended  on  for  such  service.  So  far  as 
known,  there  was  no  precedent  applicable  to  the 
case,  but,  after  consulting  with  parties  experienced 
in  boiler  construction,  it  was  concluded  that  a  sat- 
isfactory pipe  could  be  built,  and  the  contract  was 
executed  by  a  local   concern. 

The  main  is  made  up  of  three-eighths-inch  flange 
steel  plates,  all  joints  being  butted  with  outside 
straps,  and  rivets  being  countersunk  and  driven 
flush  on  the  inside  (Fig.  5).  Roundabout  butt 
straps  are  nine  inches  by  five-eighths-inch,  and 
longitudinal  straps,  five  inches  by  one-half  inch. 
Longitudinal  seams  are  single  riveted,  and  rounda- 
bout seams  double  riveted,  all  rivets  being  three- 
fourths-inch  diameter  in  drilled  holes,  and  pitched 
about  2^A  inches  center  to  center.  All  seams  were 
caulked  inside  and  outside,  and  great  care  was  taken 
in  cleaning,  planing,  rolling  and  fitting  plates  to 
secure   perfect   tightness. 

Each  course  is  made  of  one  plate,  the  longitudinal 
seams  being  about  20  degrees  either  side  of  the  ver- 
tical center  line  at  the  top  of  the  plate.  Courses 
generally  run  from  7%  to  eight  feet  in  width,  although 
a  few  are  as  wide  as  nine  feet  two  inches.  Bends 
were  also  riveted  up,  the  right-angle  (approxi- 
mately) bends  being  made  in  four  courses,  each 
with  a  radius  at  the  center  of  the  pipe  of  about  nine 
feet.  Cast-iron  companion  flanges  for  the  valves, 
manhole    frames   for   each    section,    and   nozzles    for 
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the  principal  mains  at  various  points.  All  high- 
pressure  lines  are  drained  by  "Holly"  systems,  one 
being  installed  for  the  old  station  and  one  for  the 
new. 

A  central  condensing  system  (Fig.  4)  for  the 
new  portion  of  the  station  was  determined  upon,  in 
the  belief  that  it  offered  the  best  opportunity  of 
developing  the  space  in  the  main  station  for  gener- 
ating purposes,  and  would  give  the  most  compact 
and  conveniently  operated  condensing  plant  with  a 
satisfactory-  economy.  Advantage  was  taken  of  an 
otherwise  unoccupied  area  included  between  the  en- 
gine house,  boiler  house  and  the  adjoining  buildings 
for  the  installation  of  the  condensing  machinery, 
so  that  no  floor  space  is  taken  up  by  it  in  the  station 
proper.  The  complete  plant  will  include  four  air 
pumps   with  jet  condensers  and   feed-water  heaters 


the  branch  exhaust  pipes  were  carefully  fitted  and 
riveted  to  the   pipe. 

Each  condensing  unit  comfortably  cares  for  two 
engines.  The  loss  of  vacuum  between  pump  and 
engine  is  small,  and  if  allowance  were  made  for 
friction  in  the  heater  and  in  the  branches  from  the 
individual  engines,  the  drop  in  the  main  would  un- 
doubtedly be  negligible. 

Beginning  with  the  installation  of  iSgp,  all  new 
boilers  have  been  equipped  with  Babcock  &  Wilcox 
superheaters,  designed  to  superheat  from  100  to  125 
degrees,  and  applied  in  the  usual  manner  in  the 
central  pass  of  the  boiler.  Comparative  results, 
based  on  occasional  tests  of  the  various  engines, 
indicate  an  increase  of  economy,  varying  according; 
to  the  distance  from  the  boilers  and  the  quality  of 
the   steam   furnished. 


A    New     1 00,000-horsepower     Central 
Station  for  Chicago. 

The  conveyance  of  616,066  square  feet  of  land 
fronting  on  the  South  Branch  of  the  Chicago  River 
between  Morgan  street  and  Center  avenue  to  a 
representative  of  the  Commonwealth  Electric  Com- 
pany has  brought  to  public  notice  the  interesting 
fact  that  that  company  is  about  to  erect  a  very 
large  central-station  plant  on  that  location.  The  site 
lies  a  short  distance  south  of  Twenty-second  Street 
in  the  southwestern  part  of  the  city,  and  is  well 
adapted  for  power-house  purposes.  The  bulk  of  the 
property  is  located  on  the  north  side  of  the  river 
(which  here  runs  east  and  west)    and  extends  back 


FIG.    5        ATLANTIC  AVENUE   STATION   IN    BOSTON. 
— CONDENSER    MAIN. 

between  two  canals,  giving  an  excellent  water  front- 
age. There  is  also  included  a  piece  of  property 
comprising  75,066  square  feet  directly  opposite'  on 
the  south  bank  of  the  stream.  This  will  be  used 
for  a  coal  yard.  The  price  of  the  property  was 
$337,700,  making  an  average  value  of  54.8  cents  a 
square  foot,  which  is  considered  a  remarkably  low 
figure  for  land  in  that  section.  To  this  should  be 
added  $15,600  which  has  been  paid  the  city  for 
vacating  portions  of  Lumber  and  Fisk  Streets  lying 
within  the  property  limits. 

The  Commonwealth  Company  will  erect  on  this 
ground  what  will  be  ultimately  one  of  the  very 
largest  central-station  plants  in  the  world,  designed 
for  a  final  capacity  of  about  100,000  horsepower. 
This  station  will  be  equipped  with  the  most  modern 
machinery  and  appliances  throughout,  and  will  be 
highly  creditable  to  the  progressive  company  own- 
ing it  and  to  Chicago.  The  generating  units  used 
will  be  of  as  great  capacity  as  any  in  existence,  and 
the  initial  installation,  which  has  been  contracted 
for  already,  will  be  of  16,000  horsepower,  in  two 
units.  The  generators  will,  undoubtedly,  be  three- 
phase  alternating-current  machines,  delivering  cur- 
rent at  25  cycles  and  9,000  volts.  From  the  well- 
known  contract  relations  of  the  Chicago  Edison  and 
Commonwealth  Electric  Companies  with  the  Gen- 
eral Electric  Company  it  is  assumed  that  the  last- 
named  company  will  build  the  generators.  It  is 
hinted  that  radical  departures  will  be  made  in  the 
character  of  much  of  the  apparatus  to  be  installed, 
especially  in  the  steam  machinery. 

It  is  estimated  that  the  plant  will  cost  eventually 
$6,000,000.  Its  construction  will  cover  a  period  of 
five  or  six  years,  involving  annually  an  expenditure 
of  $1,000,000.  Work  will  be  commenced  immedi- 
ately, and  the  money  will  probably  be  raised  by 
issues  of  Commonwealth  Electric  bonds. 

The  location  is  considered  an  ideal  one  for  the 
purpose.  It  is  central  and  so  related  to  transporta- 
tion facilities  that  all  the  company's  supplies  can  be 
brought  to  the  works  at  a  minimum  of  cost.  It  not 
only  has  the  Chicago  River,  but  on  every  side  an 
abundance  of  railroad  tracks  connecting  it  with  the 
whole  transportation  system  of  the  country. 


The  Union  Electric  Company  of  Middletown. 
N.  Y.,  has  been  incorporated  with  $40,000  capital 
stock. 
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LiGHTiNr,  a  medi?eval  cathedral,  with  all  its  cher- 
ished traditions,  is  no  easy  task,  even  when  such 
an  approved  ilhiniinant  as  electricity  is  vised.  The 
niuch-talked-of  lighting  of  St.  Paul's  in  London  ap- 
pears to  be  progressing  satisfactorily,  but  there  was 
much  wagging  of  tongues  as  to  whether  the  scheme 
adopted    should    be    "architectural,"    "theatrical"    or 


■■ecclesiastical" — to  quote  the  technical  terms — be- 
fore it  was  decided  to  adopt  the  common-sense  view 
that  that  lighting  was  best  that  gave  a  general  il- 
lumination of  the  interior  and  at  the  same  time 
enabled  the  faithful  to  read  their  nrayer-books.  Ac- 
cordingly, artistic  electroliers,  both  upright  and 
pendant,  have  been  devised  and  placed  where  it  is 
calculated  they  will  do  the  most  good,  and  the  result 
is  said  to  be  a  useful  light  as  well  as  one  that  brings 
out  the  beauties  of  the  nave  and  transept,  gallery 
and  reredo,  in  a  manner  quite  unexpected  to  some 
of  those  who  were  for  disregarding  the  utilitarian 
purpose  of  the  illumination  altogether. 


its  swaddling  clothes;  it  is  now  a  husky  youth,  and 
the  St.  Louis  Exposition  may  well  mark  the  point 
where  it  will  put  away  the  last  vestige  of  childish 
things  and  mingle  with  its  fellow-servants  of  hu- 
manity as  a  man  among  men. 


The  large  and  valuable  waterpowers  made  pos- 
sible of  development  by  the  natural  conditions  of 
the  mountainous  regions  of  the  western  states  are 
rapidly  being  made  use  of  for  the  generation  of 
electric  energy,  which  is  then  transinitted  from  10 
to  200  miles  or  even  farther  to  cities  or  other  cen- 
ters of  distribution.  One  of  the  most  interesting  of 
tnese  long-distance  high-voltage  transmission  plants 
derives  its  power  from  the  upper  reaches  of  the 
Missouri  River,  and  has  recently  been  placed  in  op- 
eration in  Montana  by  an  enterprising  power  com- 
pany. The  power  house  is  located  at  Canyon  Ferry, 
and  current  is  transmitted  at  10,000  volts  to  Helena 
and  East  Helena.  20  miles  and  14  miles  away,  re- 
spectively, and  at  50,000  volts  to  Butte,  65  miles 
distant.  This  latter  voltage  is  stated  to  be  the  high- 
est commercial  voltage  that  is  in  practical  use  at 
the  present  time.  This  fact  and  the  statement  that 
the  plant  has  been  operated  successfully  and  without 
mishap  since  it  was  started  lend  particular  interest 
to  the  description  of  the  Missouri  River  Power  Com- 
pany's system,  given  elsewhere  in  this  issue. 


One  point  brought  out  by  Professor  Goldsborough 
in  inviting  the  National  Electric  Light  Association 
to  meet  in  St.  Louis  in  1904  was  of  particular  in- 
terest. Professor  Goldsborough,  who  is  chief  of 
the  department  of  electricity  for  the  St.  LouisWorld's 
Fair  and  was  present  at  the  Cincinnati  convention  in 
an  official  capacity,  took  occasion  to  make  the  rather 
striking  stateinent  that,  as  electricity  is  now  so  com- 
monly and  so  broadly  used,  it  is  hardly  possible 
that  a  special  department  will  ever  again  be  given 
to  it  at  any  future  general  exposition.  Electricity 
will  rather  be  treated  as  are  the  other  forms  of 
energy.  The  speaker's  thought  was  that  as  St. 
Louis  is  the  "last  call,"  so  to  speak,  for  electricity 
as  a  distinct  department  in  the  exposition  line,  all 
interested  in  the  art  should  make  a  special  effort 
to  take  advantage  of  the  opportunity  and  make  a 
display  of  the  electrical  resources  and  accomplish- 
ments of  the  country  commensurate  with  the  im- 
portance of  the  part  played  by  electricity  in  the  in- 
dustrial and  commercial  activities  of  the  present  day. 
The  association  needed  little  urging  to  adopt  this 
view,  and.  besides  deciding  to  meet  on  the  grounds 
of  the  exposition  in  St.  Louis  in  1904.  formally  re- 
solved "that  the  association  will  lend  its  best  en- 
deavor to  contribute  to  the  achievement  of  such  an 
electrical  exhibit  as  the  consideration  of  the  exposi- 
tion management  (as  indicated  by  its  generous  pro- 
visions) and  the  industry  demand."  The  resolution 
was  offered  by  Mr.  James  L  Ayer  of  Boston,  for- 
merly of  St.  Louis,  and  was  adopted  unanimously. 
Considerable  interest  was  manifested  in  the  proposal 
that  the  association  make  an  exhibit  of  its  own  at 
St.  Louis  to  make  the  general  public  more  familiar 
with  the  methods  employed  by  central-station  com- 
panies in  marketing  their  product.  It  is  believed 
that  the  exposition  will  have  the  effect  of  opening 
up  a  great  deal  of  territory  now  undeveloped  elec- 
trically, and  doubtless  a  proper  exploitation  of  the 
diverse  applications  of  electricity  will  have  much  to 
do  with  extending  the  use  of  electrical  apparatus  of 
all  kinds. 

There  is  no  doubt  that  the  electrical  display  at 
St.  Louis  will  be  much  in  advance  of  anything  of  a 
similar  character  heretofore  presented.  It  cer- 
tainly should  be,  and  there  seems  to  be  a  general 
disposition  among  electrical  men  to  give  the  exposi- 
tion hearty  support.  Professor  Goldsborough  is  un- 
doubtedly right  in  the  general  idea  that  the  im- 
mensity of  applied  electricity  is  swallowing  its  nov- 
elty: no  dotibt  the  days  of  distinctively  "electrical" 
deparlments  of  great  shows  and  expositions  arc 
nimibered.  Electricity,  as  such,  has  lost  its  strange- 
ness, and  is  studied  and  used  for  its  great  adapta- 
bility in  transmitting  power  in  various  forms.  The 
interesting  infant  of  a  few  years  ago  has  discarded 


A  CURIOUS  speculation  on  tiie  cause  of  the  receiU 
eruption  in  the  West  Indian  Islands  is  indulged  in 
by  a  writer  in  the  Ohio  State  Journal  of  Columbus. 
This  philosopher  is  convinced  that  electricity  is  at 
the  bottom  of  the  whole  affair,  literally  as  well  as 
figuratively.  "If,"  he  says — and,  by  the  way,  how 
easily  a  beautiful  theory  can  be  built  up  by  starting 
off  with  an  "if" — "If  the  whole  bottom  of  the  Carib- 
bean Sea  has  been  rent  and  broken,  so  that  the 
edges  of  the  torn  crust  of  the  earth  for  a  distance 
of  hundreds  of  miles  have  been  grinding  upon  each 
other,  all  the  conditions  are  present  for  an  electrical 
machine  capable  of  concentrating  against  the  weak- 
est spot  the  whole  battery  of  the  earth's  power.  In 
that  view  of  the  case  there  is  an  adequate  explana- 
tion of  all  the  results — the  gases  formed  by  the 
burning  up  of  all  sorts  of  substances,  the  superheated 
steam,  the  fiery  liquid  which  resisted  even  the  power 
of  supernatural  heat  to  turn  it  into  gas."  We  con- 
fess that  we  cannot  follow  this  reasoning.  In  the 
first  place,  the  great  hundred-mile  rents  in  the  bot- 
tom of  the  sea  are  unaccounted  for.  And,  again, 
taking  them  for  granted,  we  are  not  quite  certain 
that  "all  the  conditions  are  present  for  an  electrical 
machine,"  sea  water  being  not  exactly  the  medium 
in  which  it  might  be  expected  that  a  disastrous 
charge  of  electricity  could  be  retained.  But,  turning 
from  this  fanciful  theory,  it  is  interesting  to  reflect 
that  there  was  a  prodigious  electrical  disturbance 
in  the  atmosphere  during  the  eruptions  at  Mont 
Pelee  and  Soufriere.  According  to  all  accounts, 
the  play  of  lightning  was  almost  inces.sant.  Per- 
haps— indeed,  probably — this  display  was  only  indi- 
rectly due  to  the  volcanic  eruption,  being  caused 
by  meteorological  phenomena,  such  as  differences 
in  air  densities  and  tetnperatures,  brought  about  in 
their  turn  by  the  mighty  vent  of  the  subterranean 
forces.  A  fuller  account  of  the  electrical  features 
of  the  direful  calamity,  with  a  rational  explanation 
thereof,  should  form  one  of  the  most  interesting 
chapters  of  the  scientific  report  of  the  catastrophe.  ^ 


Among  other  things,  the  April  statement  of  im- 
ports and  exports  issued  by  the  United  States  Treas- 
ury Bureau  of  Statistics  shows  that  the  lull  in  the 
business  of  exporting  manufactured  products  was  ap- 
parently only  a  temporary  one.  For  one  thing,  the 
exports  of  electrical  machinery  increased  in  value 
$T  1,294  ■for  April.  1902,  over  the  corresponding 
month  of  1901.  In  general,  exports  of  manufactures 
are  nearly  overtaking  those  of  last  year,  the  gain  in 
the  month  of  April  alone  being  $4,500,000  over  April, 
1901,  while  for  the  10  months  ended  with  April.  1902, 
the  total  value  of  manufactures  exported  falls  but 
$5,486,814  below  that  for  the  corresponding  months 
of  last  year.  Manufactures  formed  considerably 
more  than  one-third  of  the  exports  in  the  month  of 
April,  having  constituted  36^/^  per  cent,  against  29 
per  cent  in  April,  igoi.  Another  gratifying  indica- 
tion of  the  increasing  prominence  of  manufactures 
in  the  foreign  trade  of  the  country  is  found  by 
scanning  the  statement  of  imports.  Manufacturers' 
materials  formed  one-half  of  the  importations  dur- 
ing the  month  of  April  last,  and  in  the  lo-monlh  pe- 
riod thus  closed  formed  over  16  per  cent,  of  th^ 
total.  The  total  value  of  manufacturers'  materials 
imported  in  the  10  months  ended  with  April  'this 
year  is  $348,657,061,  as  against  $280,801,407  in  the 
corresponding  months  of  last  year — an  increase  of 
$67,855,654,  or  24  per  cent.  Among  the  imports  of 
rnw  material  showing  this  increase  is  copper  ore, 
which,  from  $8,000,000  in  value  for  the  10  months 
(if  last  year,  went  to  over  $12,000,000  for  the  cor- 
responding period  of  this  year. 

Taken  altogether,  the  statement  is  quite  satisfac- 
tory. It  is  believed  that  for  the  full  fiscal  year  the 
total  exports  of  manufactures  will  be  as  large  as  in 
1901.  An  analysis  of  the  exports  of  manufactures 
indicates  that  the  reduction  is  in  iron  and  steel 
manufactures,  and  that  there  are  marked  increases 
in  other  lines.  Iron  and  steel  manufactui-es  alone, 
chiefly  by  reason  of  the  unusual  home  demand,  fell 
$16,000,000  below  the  exports  of  last  year;  while 
the  fact  that  the  total  exports  of  manufactures 
are  but  $5,486,814  less  than  those  of  last  year  in- 
dicates that  in  other  lines  of  manufacture  there  has 
been    a    marked   gain. 
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American  Institute  Discusses  Electricity 
in  the  Army  and  Navy. 

The  one-liimdred-and-sixty-sixth  meeting  of  the 
American  Institute  of  Electrical  Engineers  was  held 
in  the  hall  of  the  American  Society  of  Civil  Engi- 
neers, New  York  city,  on  ^^'ednesday,  May  2Sth. 
The  meeting  was  called  for  the  purpose  of  discussing 
the  general  subject  of  "Electricity  in  the  Army  and 
Na\'y."  Two  hundred  and  fifteen  members  and 
guests  were  present,  and  President  Steinmetz  pre- 
sided. The  following-named  papers  were  presented: 
"Electricity  in  the  Sigtial  Corps."  by  Lieutenant-colo- 
nel Samuel  Reber,  U.  S.  A. :  "Emergency  Engineering 
for  Harbor  Defense,"  by  Dr.  Louis  Bell  of  Brook- 
line.  Mass. ;  "Electricity  in  the  Navy,"  by  Walter 
McFarland  (late  U.  S.  N.)  of  the  Wes'tinghouse 
Electric  and  Manufacturing  Company,  Pittsburg: 
"Electricity'  in  the  Navy,"  by  Lieutenant  Harry 
George,  LL  S.  N. :  "The  Reasons  for  the  Change 
of  the  Navy  Standard  Voltage  from  So  to  125,"  by 
Lieutenant  \V.  Van  N.  Powelson.  V.  S.  N. ;  "The 
Military  Cable  System  of  the  Philippines,"  by  Cap- 
tain Edgar  Russel.  Signal  Corps,  U.  S.  A. ;  "Sub- 
marine Cable  Testing  in  the  Signal  Corps,  V.  S. 
Army."  by  Townsend  A\'olcott  of  New  York; 
"Wireless  Telegraphy — L^nited  States  Na\^,"  by 
Lieutenant  A.  M.  Beecher.  U.  S.  N. ;  "Electricity 
in  Its  Application  to  Submarine  Mines,"  by  Captain 
John  Stephen  Sewell,  V.  S.  A. ;  "Civilian  Co-opera- 
tion in  the  Development  of  Electrical  Devices  for 
Militan,'  Purposes,"  by  Car\-1  D.  Haskins  of  the 
General  Electric  Compam;,  Schenectady.  N.  Y. ; 
"Electricity'  in  Permanent  Seacoast  Defense,"  by 
Major  George  W.   Goethals,  V.    S.   A. 

The  papers  of  Colonel  Reber.  Captain  Russel  and 
Mr.  Wolcott  were  supplemented  by  an  exhibition  of 
lantern  slides.  The  discussion  was  participated  in 
by  Colonel  Reber,  Lieutenant  George,  General  Grif- 
fin, ilr.  Abbott,  Lieutenant  Beecher.  Mr.  Hanchett 
and  General  Greeley.  Chairman  Rice  of  the  com- 
mittee on  papers,  in  behalf  of  the  Institute,  thanked 
the  guests  who  had  contributed  to  the  interest  of  the 
evening  by  contributing  papers  and  taking  part  in 
the  discussion. 


American  Society  of   Mechanical  Engi- 
neers. 

The  American  Societj'  of  Mechanical  Engineers 
held  its  forty-fifth  meeting  in  Boston  last  week. 
The  business  sessions  began  Wednesday,  May  28th. 
when  some  800  members,  ladies  and  guests  had 
registered  at  the  headquarters  in  the  Engineering 
Building  B  of  the  Massachusetts  Institute  of  Tech- 
nologT,'-  Owing  to  the  illness  of  President  Edwin 
Reynolds  of  Milwaukee,  Vice-president  James  M. 
Dodge  of  Philadelphia  occupied  the  chair.  The 
reports  led  to  a  severe  arraignment  of  the  manage- 
ment of  the  societT,",  extravagance  in  expenditures 
being  charged.  Among  the  matters  discussed  was 
the  report  of  the  committee  to  standardize  a  system 
of  testinp"  steam  engines.  On  Thursda}"^  a  number 
of  interesting  papers  were  read,  among  them  being 
one  on  "Electricity  in  Cotton  Mills,"  by  W.  B. 
Smith  Whaley  of  Boston.  In  the  afternoon  the 
party  inspected  the  Edison  Electric  Illuminating 
Company's  plant  and  the  Fore  River  Engine  Works. 
On  Friday-  the  sessions  were  held  at  Harvard  Uni- 
versitv. 


Electric  Voting  Machine  for  Congress. 

Among  the  methods  proposed  for  installing  an 
automatic  voting  system  in  the  House  of  Representa- 
tives at  Washington  is  an  electrical  device  which, 
it  is  believed,  will  meet  all  the  requirements.  It  con- 
sists of  a  transmitter  on  each  member's  desk,  which 
is  connected  electrically  with  a  single  printing  re- 
ceiver for  printing  in  three  columns  alphabetical  lists 
of  names  of  members  voting  "aye,"  "no"  and  "pres- 
ent," and  three  totalizers  arranged  so  as  to  be  readily 
obser\-ed  by  the  members  for  giving  the  totals  of  the 
three  classes  of  votes.  Each  transmitter  comprises  a 
small  ornamental  casing  about  four  inches  square 
with  a  Yale  lock  :n  its  front  face;  also  two  push 
buttons,  one  marked  "present"  and  the  other  "mis- 
take;" and  an  opening  above  the  lock  disclosing  the 
leters  "O.  K."  When  a  member  desires  to  vote  he 
inserts  the  key  into  the  lock  and  turns  it  to  the 
right  if  he  wishes  to  vote  in  the  affirmative,  or  to 
the  left  if  in  the  negative.  This  movement  draws 
the  letters  "O.  K."  from  the  opening  above  the  lock 
and  brings  to  view  the  words  "a3-e"  or  "no,"  as  the 
case  may  be.  Provision  is  also  made  for  changing 
a  vote  by  operating  the  "mistake"   button. 


Electrical  Exports  for  April. 

Electrical  exports  from  the  United  States  in  April, 
igo2,  were  valued  at  $835,066,  of  which  $538,118  rep- 
resents electrical  machinery  and  $296,948  electrical 
appliances,  including  telegraph  and  telephone  instru- 
ments. This  is  an  increase  in  the  exportation  of 
electrical  machinery  of  $11,294  over  the  correspond- 
ing month  of  1901.  Classified  by  destination,  the 
principal  exports  of  electrical  machinery  for  April, 
1902,  were  as  follows:  United  Kingdom,  $365,450; 
British  iSTorth  America,  $91,235 ;  British  Australasia, 
$^9iOi5 ;  Mexico,  §20,941 ;  countries  in  Europe  not 
elsewhere  mentioned,  $15,105;  Brazil,  $4,688;  France, 
$2,858;   Africa,   $2,699;    British    East    Indies,   $2,462. 


WESTERN     ELECTRICIAN 

Annual  Convention  of  the  Institute. 

A  preliminary  programme  of  the  nineteenth  an- 
nual convention  of  the  American  Institute  of  Elec- 
trical Engineers  has  been  issued  by  Secretary 
Ralph  W.  Pope.  The  convention  will  be  held  at 
Great  Barrington.  Mass.,  on  June  iSth,  19th.  20th 
and  2ist.  The  headquarters  of  the  institute  will  be 
at  the  Berkshire  Inn,  where  the  convention  will  be 
held. 

^  There  will  be  one  morning  session  of  the  conven- 
tion each  day.  One  day  will  be  devoted  to  the  steam 
turbine,  with  a  paper  by  Francis  Hodgkinson  on 
the  Parsons  turbine,  and  by  R.  R.  B'owker  or  a 
representative  on  the  De  Laval  turbine.  The  other 
sessions  will  be  devoted  to  electric  railroading,  the 
education  of  electrical  engineers  and  to  mathemati- 
cal  and   technical   papers. 

The  presidential  address  will  be  upon  the  educa- 
tion of  an  electrical  engineer,  and  other  papers  will 
be  presented  as  follows: 

"The  Function  of  Series  and  Shunt  Eesistaiiees  in 
b  °.S    p°*    Ai-restei-s,"    by    Percy    11.    Thomas    of    P;tts- 

--A  New  Photometer  for  IncanilGscent  Light  and  Simi- 
lar Som-ces,"  by  Prof.  C.  P.  Matthews  of  Lafayette,  Ind. 

"Merhod  of  Compounding  Alteruatins-current  Gener- 
ators and  Motors,  Diiect*current  (Generators,  Synchro- 
nous Motor -generators  and  Synchronous  Convei-ters,"  bv 
F.  G.  Eaum  of  Stanford  University,  Califoniia. 

"The  New  Generating  Plants  of  the  Niagara  Falls 
Power  Company,"  by  Harold  W.  Buck  of  Niagara  Falls, 
N.    Y. 

"The  Use  of  the  Cathode  E^iy  to  Produce  Stationary 
Diagrams  of  Alteraating-cnrreut  "Waves,"  by  Prof 
Uarris  J.   Ryan    of  Cornell  University,   Ithaca,   N.  Y. 

"Formula  for  Calculating  the  E.  M.  F.  at  Anv  Given 
Point  on  an  Alternating-current  Transmission  Line,"  by 
Maurice   Le  Blanc  of  Paris,   France. 

"A  New  Type  of  Current-tracing  Instrument,"  by  Prof. 
R.  B.   Owens  of  Montreal.  '        ■ 

"The  Predetermination  of  Alternator  Characteristics," 
by   Prof.   L.  A.   Herdt  of  Montreal. 

"Notes  on  Railway  Speed-time  Curves,"  by  C.  O. 
Maillous  of  New  York. 

"jMethod  of  Ascertaining  From  Dynamometer  Car 
Records  the  Power  Required  to  Operate  the  Mott  Haven 
Division  of  the  N.  Y.  C.  &  H.  R.  R.  R.  and  the  Relative 
Costs  of  Operation  by  Steam  and  Electricity,"  by  B,  J. 
Arnold  of  Chicago. 

"Commutation,^'  by  David  E.  Rushmore  and  E.  E. 
Farmer    Creighton    of    Pittsfield,    Mass. 

"A  Study  of  the  Heating  of  Railway  Motors,"  by  A.  H. 
Armstrong  of   Schenectady,   N.    Y. 

"The  Present  Status  of  Electrical  Engineering  Edu- 
cation in  the  United  States,"  by  Dr.  Samuel  Sheldon 
of  Brooklyn,    N.    Y. 

"The  Electrical  Engineering  Courses  at  College,"  by 
E,  B.   Raymond  of   Schenectady,    N.  Y. 

"Notes  on  an  Experiment  With  Single-phase  Alter- 
nators on  Polyphase  Circuits,"  by  C.  O.  Maillous  of 
New  York. 

"Comparative  Acceleration  Tests  of  Steam  aud  Elec- 
tric Traction,"  by  B.  J.  Arnold  of  Chicago  and  W.  B. 
Potter  of  Schenectady. 

"The  Equipment  of  an  Electrical  Engineering  Labora- 
tory,"  by   Prof.    R.    B.   Owens  of  Montreal. 

"Energy  Loss  in  Commercial  Insulating  Materials 
When  Subjected  to  High-potential  Stress,  by  C.  E. 
Skinner  of  Pittsburg. 

"The  Electrostatic  Wattmeter  in  Commercial  Meas- 
urements,"  by   Miles  Walker  of  Pittsburg. 

The  local  committee  at    Great   Barrington,   under 

the  chairmanship  of  William  Stanley,  is  making 
every  effort  to  provide  for  the  comfort  and  enter- 
tainment of  the  members  and  their  guests,  espe- 
cially the  ladies.  There  will  be  several  social  fea- 
tures, including  an  assembly  with  dancing  on  Thurs- 
day evening  at  the  Town  Hall.  This  will  be  one  of 
the  principal  features  of  the  entertainment  pro- 
gramme, and  no  pains  will  be  spared  to  make  it  a 
success.  On  Friday  afternoon,  by  courtesy  of  the 
Stanley  Electric  Manufacturings  Company,  a  special 
train  will  take  the  party  to  Pittsfield,  where  the 
works  of  that  company  will  be  visited.  The  official 
programme  of  the  Institute  will  terminate  with  the 
morning  session  on   Saturday,  June  21st. 

Arrangements  have  been  completed  for  a  special 
train  leaving  the  Grand  Central  Station,  New  York 
city,  at  two  o'clock  on  the  afternoon  of  Tuesday, 
June  17th,  arriving  at  Great  Barrington  about  5:30 
p.   m.  


In  the  fire  at  the  Hawthorne  (III.)  racetracks, 
which  occurred  a  few  da3^s  ago,  the  electric-lighting 
plant,  valued   at  $20,000,   was  destroyed. 


Engine  Builders'  Association. 

At  the  Hotel  Schenley,  in  Pittsburg,  on  Thurs- 
day and  Friday,  May  22d  and  23d,  was  held  an  in- 
teresting meeting  of  the  Engine  Builders'  Associa- 
tion of  the  United  States.  W.  M.  Taylor  of  the 
Chandler  &  Taylor  Engine  Company  of  Indianap- 
olis, president  of  the  organization,  presided,  and 
G.  N.  McBrier  of  the  Ball  Engine  Company  of  Erie, 
Pa.,  officiated  as  secretary.  At  the  Thursday  morn- 
ing session  President  Taylor  delivered  the  opening 
address,  in  which  he  complimented  the  association 
on  the  work  it  has  done  and  the  steady  increase 
in  membership  which  has  been  secured.  The  follow- 
ing papers  were  read:  H.  F.  J.  Porter,  New  York 
representative  of  the  Bethlehem  Steel  Company,  on 
"Engine  Forgings,''  illustrated  with  slides ;  E.  M. 
Tingley  of  the  Westinghouse  Machine  Company, 
Pittsburg,  on  "Engine  Requirements  for  the  Paral- 
lel Operation  of  Alternators;"  John  B.  Berryman  of 
Chicago,  on  "Piping  Materials  for  Steam  Plants;" 
H.  M.  Longwell  of  the  Westinghouse  Electric  and 
Manufacturing  Company,  Pittsburg,  on  "The  Require- 
ments for  the  Paralleling  of  Alternators  as  Viewed 
by  the  Engine  Builders."  On  Thursday  afternoon 
and  Friday  morning  executive  sessions  were  held. 
On  Friday  afternoon  the  delegates  in  a  lx)dy  visited 
the  works  of  the  Westinghouse  Machine  Company 
and  the  Westinghouse  Electric  and  Manufacturing 
Company,  at  East  Pittsburg.  The  meeting  was 
brought  to  a  close  by  a  banquet  at  the  Hotel  Schen- 
ley  on  Friday  evening. 
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Niagara  Falls  Power  Company's  Tunnel 
Inspected. 

Last  week  the  Niagara  Falls  Power  Company 
notified  its  tenants  and  consumers  of  power  from 
its  station  that,  commencing  Saturday,  May  31st,  at 
7  a.  m.,  there  would  be  a  partial  load  furnished,  and 
that  during  Saturday  night  the  shut-down  would  be 
total.  This  important  step  was  taken  by  the  power 
company  in  order  that  the  bulkhead  in  the  tunnel 
extension  between  the  old  and  new  wheelpits  rnight 
be  removed  and  the  connection  between  the  pits  be 
made  permanent  and  complete,  also,  in  order  that  a 
thorough  inspection  of  the  wheelpits  and  tunnel 
might  be  made. 

Shortly  after  midnight  all  the  turbines  and  gen- 
erators were  shut  down.  The  gates  between  the 
turbines  and  water  supply  of  the  canal  were  closed 
and  the  only  water  that  then  poured  into  the  tun- 
nel was  the  leakage  through  the  gates.  About  r  130 
a.  m.,  Saturday  morning.  Vice-president  William 
B.  Rankine  and  Edward  D.  Adams  of  the  board  of 
directors.  Resident  Engineer  William  A.  Bracken- 
ridge,  Consulting  Hydraulic  Engineer  Clemens 
Herschel.  C.  B.  Smith  and  A.  Monro  Grier,  resident 
engineer  and  secretary,  resprctively,  of  the  Canadian 
Niagara  Power  Company,  Electrical  Superintendent 
Barton,  Contractor  A.  C.  Douglass  and  a  number  of 
others,  some  of  them  young  engineers  and  others 
guests  of  the  power  company,  descended  into  the 
tunnel. 

The  engineers  devoted  several  hours  to  a  very 
thorough  examination  of  every  portion  of  the  tun- 
nel and  wheelpit  in  order  that  if  there  were  any 
defects  they  might  be  discovered.  Not  only  was 
the  main  tunnel  examined,  but  also  the  lateral  ex- 
tending 500  feet  to  the  mill  and  pit  of  the  Interna- 
tional Paper  Company.  At  no  point  was  the  slight- 
est defect  or  wear  observed,  and  the  engineers  pro- 
nounced the  great  tail-race  ia  perfect  condition  after 
over  seven  years  of  use. 

The  leakage  past  the  gates  made  the  water  in  the 
tunnel  from  a  foot  to  a  foot  and  a  half  deep,  but 
as  all  were  protected  with  rubber  boots  and  cloth- 
ing, the  presence  of  this  was  not  bothersome. 
Torches  afforded  the"  necessary  light  to  move  about. 
Photographs  were  taken  by  flashlight  at  several 
points. 

When  Vice-president  Rankine  and  his  party 
reached  the  tunnel  portal  they  found  Engineer  R.  S. 
Buck  and  Superintendent  Rothery  of  the  Interna- 
tional Traction  Company  making  an  inspection  of  the 
American  abutments  of  the  upper  steel  arch  bridge, 
which  is  now  the  property  of  the  International  Trac- 
tion Company.  The  north  abutment  on  the  .A.merican 
side  stands  right  at  the  south  side  of  the  stream 
that  pours  from  the  tunnel  with  great  force.  The 
inspection  made  showed  that  the  abutment  stands 
firm  in  every  way,  which,  of  course,  was  gratifying 
to  the  engineers. 

It  took  about  an  hour  to  walk  from  the  wheel- 
pit  to  the  portal  of  the  tunnel  and  a  little  longer 
to  make  the  return.  But  in  whatever  direction  the 
eyes  of  the  party  were  directed,  everything  in  and 
about  the  great  tail-race  was  found  in  perfect  or- 
der and  preservation.  While  the  station  of  the  Niag- 
ara Falls  Power  Company  was  shut  down,  current 
for  the  illumination  of  wheelpit  No.  i  was  sup- 
plied from  generators  of  the  Canadian  Niagara 
Power  Company  in  the  station  of  the  Niagara  Falls 
Park  and  River  Railway,  in  Victoria  Park,  Cana- 
dian side.  This  is  the  first  time  electric  power  has 
been  transmitted  for  this  purpose  from  the  Do- 
minion. I 

The  water  from  10  great  turbines  passes  through 
the  tunnel,  the  amount  being  4.600  cubic  feet  a  sec- 
ond. From  end  to  end  the  tunnel  is  7.436M;  feet 
long,  while  it  is  21  feet  high  and  iS  feet  10  inches 
wide.  It  is  built  in  the  form  of  a  horseshoe,  and 
lined  with  brick  from  end  to  end.  In  all,  over  19,- 
000,000  brick  were  used  in  the  work. 

One  important  feature  to  which  the  inspecting 
engineers  gave  their  attention  was  the  height  of 
the  water  line  as  marked  on  the  tunnel  walls,  the 
idea  being  to  gain  an  opinion  as  to  whether  the 
tunnel  has  sufficient  capacity  to  carry  off  the  water 
of  the  II  additional  wheels  to  be  placed  in  wheel- 
pit  No.  2.  The  general  conclusion  was  that  there 
are  ample  facilities  for  the  full  development  pro- 
jected and  it  is  recalled  that  the  tunnel  was  built 
for  a  capacity  of  120,000  horsepower.  The  first 
power  from  the  installation  of  wheelpit  No.  2  is 
likely  to  be  delivered  in  August  next.  The  inspec- 
tion concluded,  water  was  again  turned  on  the 
turbines    at    7    o'clock    Sunday    morning.    June    ist. 


The  Omaha,  Lincoln  and  Southern  Railway  Com- 
pany, recently  incorporated  at  Lincoln.  Neb.,  with 
the  object  of  connecting  Omaha  and  Lincoln,  with 
spurs  to  Nebraska  City,  Plattsmouth  and  Ashland, 
will  undoubtedly  operate  its  system  by  electricity,  al- 
though steam  has  been  talked  of. 
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DEVELOPMENT    OF    THE    TELEPHONE    FIELD. 


Ohio  Telephone  Notes. 

It  lias  lit-en  stated  that  the  Federal  Telephone 
Company  will  dispose  of  all  its  interests  in  the  sub- 
sidiary companies,  with  the  exception  perhaps  of 
smallblocks  of  stock  in  each,  to  enable  it  to  main- 
tain its  relations  and  to  harmonize  its  interests  with 
the  United  States  Telephone  Company,  which  op- 
erates the  long-distance  Independent  lines  and  which 
will  be  retained  by  the  Everett-Moore  syndicate,  to- 
gether with  the  Cuyahoga  telephone  property.  Tliis 
stock  and  these  companies  will  either  be  owned  by 
the  syndicate  or  by  the  Federal  Telephone  Company 
reorganized.  It  is  thought  that,  by  taking  such  a 
step,  the  company  will  be  able  to  wipe  out  all 
the  original  debt  of  about  $3,500,000  and  still  have 
enough  to  distribute  $4.50  per  share  to  the  stock- 
holders, besides  a  surplus  to  be  used  in  extending 
the  line  of  the  Cuyahoga  and  the  United  States 
companies.  In  all  the  towns  where  there  are  local 
companies  there  have  been  companies  or  syndicates 
of  local  capitalists  formed  for  the  purpose  of  pur- 
chasing the  plants,  and  they  are  willing  to  pay  a 
very  fair  figure  for  them.  In  some  instances  outside 
parties  have  made  bids  for  various  properties,  and 
there  is  no  danger  but  that  they  can  be  disposed  of 
separately  at  a  good  figure.  Already  the  plant  of 
the  Shelby  Telephone  Company  has  been  sold  to  the 
Norwalk  "Telephone  Company  at  about  $3S,ooo,  and 
other  sales  will  likely  take  place  soon. 

The  board  of  directors  of  the  Union  Depot  Com- 
pany of  Columbus  has  decided  to  install  a  complete 
telephone  service,  so  that  the  sleeping  cars  which 
stand  m  the  station  for  several  hours  before  their 
departure  at  night  may  be  connected  up  for  the 
convenience  of  the  passengers  after  they  have  gone 
to  the  cars.  Telephones  will  also  be  placed  in  the 
baggage  rooms  for  the  use  of  the  public.  All  the 
telephones  heretofore  have  been  pay  stations,  but 
the  depot  companies  will  now  maintain  them  for  the 
convenience  of  the  traveling  public.  Both  the  In- 
dependent and  the   Bell   systems   will   be  used. 

Newton  E.  Liggett,  manager  of  the  Marysville 
Telephone  Coinpany,  has  purchased  the  plant  at 
Plain  City  and  the  toll  lines  connecting  Marysville. 
Ostrander.  New  Dover  and  Watkins.  He  owns  a 
large  portion  of  the  telephone  lines  in  Union  County: 
The    plants    just    purchased    will    be    reconstructed. 

The  telephone  plant  at  Johnstown  was  destroyed, 
by  fire  a  few  days  ago,  along  with  a  large  portion 
of  the  business  part  of  the  town. 

The  Gallon  Telephone  Company  of  Gallon  has 
increased  its  capital   stock  from  $30,000  to  $100,000. 

The  People's  Telephone  Company  of  Bartlett, 
Washington  County,  has  increased  its  capital  stock 
from  $2,000  to  $5,000.  O.  M.  C. 

Telephone  News  from  the  Northwest. 

The  City  Council  committee  of  Minneapolis  has 
voted  to  accept  the  proposition  of  the  Twin  City 
Telephone  Company  for  the  use  of  the  city  fire-alarm 
poles  at  $1,000  a  year  rental,  the  company  to  bear 
the   expense   of  transferring  the  wires. 

The  Osakis  CMinn.l  Telephone  Company  starts 
business  with  over  70  subscribers. 

The  St.  Croix  Valley "  Telephone  Company  will 
extend  a  line  from  St.  Croix  Falls  to  Garfield,  Wis. 

The  switchboard  at  the  telephone  exchange  in 
Marshfield,  Wis.,  burned  out  recently,  causing  a 
loss  of  $1,000  to  the  owner,  J.  C.  Marsh.  A  board 
of  100  connections  was  on  hand  for  an  emergency 
and  was  immediately  put   in   place. 

The  council  of  Ashland,  Wis.,  has  granted  a  fran- 
chise for  a  local  telephone  exchange  to  T.  C.  Jacks, 
C.  R.  White  and  C.  J.  Daoust. 

Miss  A.  L.  McMahan  has  been  granted  a  franchise 
at  Roseau,  Minn.,  for  a  long-distance  telephone 
connection   from   Stephen,  Minn. 

The  Zenith  Telephone  Company  of  Duluth,  Minn., 
has  secured  a  site  on  Fourteenth  Avenue  East  on 
which  to  erect  a   sub-station. 

The  Northwestern  Telephone  Exchange  Company 
has  agreed  to  make  connections  into  Austin,  Minn., 
with  a  farmers'  line. 

B.  W.  Burnett  of  Tyndall,  S.  D.,  has  bought  the 
telephone   exchange  at  Armour,   S.  D. 

"The  council  of  Yankton.  S.  D..  has  refused  ad- 
mission to  the  city  of  a  telephone  line  for  the  West- 
ern Electric  Telephone  Company,  from  Sioux  Falls, 
because  the  company  refused  to  agree  to  connect 
with  any  local  exchange  which  may  be  established 
hereafter. 

The  Buchanan  County  Telephone  Company  has 
put  in  a  new  switchboard,  with  separate  service  for 
toll   and  local    lines,    at  Independence.   Iowa. 

The  Lewii^town  Telephone  Company  will  erect  a 
new  central   building  in  Lewistown.  Mont.  R. 


Indiana  Telephone  Items. 

The  Markle  Telephone  Company  of  Markle  has 
been  incorporated  with  $6,000  capital  stock.  Erastus 
S.   Fisher  is  a   director. 

The  .Albany  Telephone  Company  has  been  incor- 
porated with  a  capital  stock  of  $to.ooo.  its  board  of 
directors  being  composed  of  W.  H.  Murphy.  E.  L. 
Lewis  and  ollicrs.  This  company  will  operate  tele- 
phone lines  in  Randolph,  Blackford,  Wells.  Dela- 
ware, Jay  and   Madison  counties. 

The  Citizens'  Telephone  Company  (Independent") 
of  Terre  Haute,  which  now-  has  nearly  i.ooo  city 
subscribers,  has  extended  its  telephone  service  by 
making    connection    at    the    Illinois    line    with    the 


system  of  Independent  lines  in  Central  Illinois. 
Heretofore  the  Terre  Haute  exchange  was  con- 
nected with  Central  Illinois  by  way  of  Clinton,  Ind. 
Tlie   company   is    now   building  to   the  south. 

As  a  result  of  an  investigation  of  the  cause  of 
the  poor  telephone  service  in  Muncie  during  the 
last  few  days,  local  managers  of  the  Central  Union 
Telephone  Company  have  discovered  that  nearly 
5,000  feet  of  aerial  lead-covered  cable  has  been 
practically  destroyed  by  being  pierced  by  bullets, 
supposed  to  have  come  from  Flobert  rifles  in  the 
hands  of  boys  and  young  men  who  were  shooting 
at  birds.  The  loss  to  the  company  in  making  re- 
pairs and  replacing  the  cables  will  aggregate  $2,500. 

F. 


Farewell  Dinner   to    Alfred    Stromberg. 

President  Alfred  Stromberg  of  the  Stromberg- 
Carlson  Telephone  Manufacturing  Company  left 
Chicago  on  Monday,  June  2d,  for  New  York,  whence 
he  will  take  steamer  for  his  old  home  near  Stock- 
holm, Sweden.  In  celebration  of  the  recent  re- 
organization of  the  Stromberg-Carlson  Company 
upon  the  strongest  basis,  and  as  a  token  of  the  per- 
sonal regard  of  the  employes  of  the  establishment, 
on  the  evening  of  May  29th  Mr.  Stromberg  was 
tendered  a  farewell  banquet  at  the  Hotel  Majestic, 
Chicago,  b}'  the  officers  and  leading  employes  of  his 
company.  The  dinner  was  strictly  informal. 
Thirty-eight  plates  were  set,  and  the  entertainment 
lasted  from  8  until  12  o'clock.  Mr.  Stromberg,  so 
to  speak,  was  "toasted  to  the  echo"  by  practically 
all  the  heads  of  departments.  J.  J.  Nate,  one  of 
Mr.  Stromberg's  oldest  acquaintances  in  the  elec- 
trical business,  made  the  opening  speech.  Mr.  Nate 
was  associated  with  Mr.  Stromberg  when  the  latter 
first  entered  the  employment  of  the  Chicago  Tele- 
phone Company.  In  his  remarks  he  paid  the  highest 
tribute  to  Mr.  Stromberg's  work  and  worth  of  char- 
acter. President  Thomas  W.  Finucane  of  the 
newly  organized  company  followed  with  an  addi- 
tional tribute  to  Mr.  Stromberg's  ability,  so  well 
shown  by  the  Rochester  contingent's  purchase  of 
so  large  an  interest  in  Mr.  Stromberg's  successful 
business. 

Arriving  in  the  United  States  just  about  the  time 
of  his  majority,  and  with  no  capital  beyond  a  well- 
balanced  brain  and  a  tremendous  stock  of  natural 
energy,  young  Stromberg  entered  the  service  of  the 
Chicago  Telephone  Company.  He  mastered  that 
business,  saved  a  few  hundred  dollars,  and  in  1895 
entered  the  telephone  manufacturing  business  for 
himself.  The  modest  establishment  in  vvhich 
Messrs.  Stromberg  and  Carlson  produced  their  first 
set  of  telephone  instruments  is  well  remembered. 
In  the  short  space  of  seven  years  the  Stromberg- 
Carlson  factory  has  grown  in  size  from  one  occupy- 
ing a  small  room  in  the  factory  building  on  Clinton 
Street  where  five  men  were  employed,  to  the  large 
establishment  that  may  now  be  seen  on  the  corner 
of  Jackson  Boulevard  and  Clinton  Street.  The 
nresent  factory  employs  nearly  1,000  men,  and  in  it 
has  been  achieved  Mr.  Stromberg's  greatest  ambi- 
tion— the   production    of   "a    telephone   a   minute." 

Mr.  Stromberg  expects  not  only  to  visit  Sweden 
and  Norway,  but  also  En.gland  and  France,  and  will 
remain  abroad  on  a  vacation  during  the  summer. 


National    Independent  Telephone   Con- 
vention. 

-Secretary  S.  P.  Sheerin  of  Indianapolis  is  busy 
making  arrangements  for  the  sixth  annual  conven- 
tion of  the  Independent  Telephone  Association  of 
the  United  States,  which  is  to  be  held  in  Phila- 
delphia on  June  24th,  25th  and  26th,  the  opening 
session  being  called  to  order  at  10  a.  m.  on  Tuesday, 
the  24th.  The  programme,  which  will  be  published 
later,  will  embrace  many  features  of  great  interest 
to  Independents.  The  Keystone  Telphone  Com- 
pany of  Philadelphia  and  other  Independent  tele- 
phone companies  of  Pennsylvania  will  extend  social 
courtesies  to  the  delegates  and  visits  will  be  made 
to  the  many  points  of  interest  in  and  around  Phila- 
delphia. The  usual  reduction  in  railroad  rates  will 
be  secured,  and  every  effort  will  be  put  forth  to 
make  the  convention  a  successful  one.  The  local 
committee  is  composed  of  Samuel  E.  Wayland, 
chairman,  Robert  H.  Foerderer  and  Charles  E. 
Wilson. 


EXTENSIONS   AND    IMPROVEMENTS. 

The  Sunset  Telephone  Company  will  spend  about 
$8,000  on  improvements  to  the  telephone  system  at 
Reno,  Nev. 

The  Rockv  Mountain  Telephone  Companv  has 
ordered  all  ils  lelerihone  cmcrators  at  the  Missoula 
fMont. )  station  t(i  learn  telegraphy.  The  company 
will  arrange  the  long-distance  lines  so  that  they 
may  be  used  either  for  telephoning  or  telegraphing. 

The  directors  of  the  .American  Telephone  and  Tele- 
granli  Comnanv  have  voted  to  issue  $21,000,000  new 
stock  to  stockholders  on  a  bnsis  of  one  share  of  new 
stock  for  four  shares  now  held.  Payments  are  to 
be  made  one-h.nlf  in  September  and  one-half  in  Jan- 
uary  next. 


Advancement  of  C.  W.  Stiger. 

C.  W.  Stiger,  who  has  been  the  Stromberg-Carl- 
son Company's  superintendent  of  construction  and  in 
charge  of  the  large  midtiple  switchboard  sales,  has 
been  appointed  manager  of  the  reorganized  Strom- 
berg-Carlson Telephone  Manufacturing  Company  of 
Chicago.  In  1883  Mr.  Stiger  began  his  telephonic 
experience  as  manager  of  a  small  Bell  exchange  in 
Bucyrus,  Ohio ;  a  year  later  he  was  occupying  a 
position  in  the  Chicago  office  of  the  Western  Union 
Telegraph  Company.  Returning  to  telephone  work, 
he  became  night  manager  of  "No.  2  office"  of  the 
Chicago  Telephone  Company.  In  1885  he  was  ap- 
pointed manager  of  the  Central  Union  Telephone 
Company's  office  at  Streator,  111.  While  acting  in 
this  capacity  he  reljuilt  the  plant  at  Streator  and 
also  constructed  a  large  number  of  toll  lines  through- 
out the  surrounding  country  for  the  Central  Union 
Company.  Next  Mr.  Stiger  became  interested  in 
electric  lighting.  In  1S88  he  came  to  Chicago  and 
established  the  West  Chicago  Light  and  Power  Com- 
pany. This  company  started  with  an  output  of  cur- 
rent only  enough  for  40  arc  lamps.  But  in  1897, 
when  Mr.  Stiger  disposed  of  it  to  the  Chicago  Edi- 
son Company,  the  plant  was  feeding  as  many  as 
a  thousand  arc  lamps.  Mr.  Stiger  next  went  abroad 
for  a  year,  and,  returning  in  1899,  entered  the  house 
building  and  general  construction  business.  It  was 
in  1900  that  he  established  his  first  connection  with 
the  Stromberg-Carlson  Company  as  "traveling  rep- 
resentative." He  soon  found  himself  placed  in 
charge  of  all  the  central-energy  and  multiple-switch- 
board sales  of  the  company^  and  next  was  made 
manager  of  the  engineering  department.  In  June, 
1901,  he  was  given  charge  of  all  construction  with 
the  comprehensive  title  of  "Engineer  of  Construc- 
tion." On  the  first  of  May,  this  year,  his  sterling 
worth  and  executive  ability  having  been  recognized 
by  those  wdio  had  reorganized  the  company,  Mr. 
Stiger  was  made  manager  of  the  entire  establish- 
ment. Mr.  Stiger  enters  upon  the  duties  of  an  ex- 
ceedingly responsible  position  thoroughly  equipped 
with  a  varied  electrical  experience  that  should,  and 
without  doubt  will,  redound  to  the  credit  of  the 
institution. 


GENERAL  TELEPHONE  NEWS. 

The  Maryland  Telephone  Company  of  Baltimore 
is  endeavoring  to  raise  its   rates. 

The  Effingham  and  Muscotah  Telephone  Com- 
pany of  Clyde,  Kan.,  has  been  incorporated. 

The  People's  Mutual  Telephone  Company  of 
Litchfield,  III.,  has  been  incorporated,  with  $5,000 
capital    stock,   by  J.   R.    Paisley   and   others. 

A  telephone  company  has  been  formed  by  farmers 
south  of  Sprague,  Wash.,  with  a  capital  of  $5,000. 
About    75    miles    of   telephone   line   will    be    strung. 

The  Cumberland  Telephone  and  Telegraph  Com- 
pany announces,  through  the  columns  of  southern 
newspapers,  that  the  total  number  of  subscribers  in 
its  system  on  April  30,  1902,  was  83,097,  there  having 
been    a   net    increase   of    1,476   during   the   month. 

The  South  Carolina  Long7distance  Telephone  Com- 
pany has  completed  its  line  from  Columbia,  S.  C, 
to  Augusta,  Ga.  Connection  was  made  with  an  In- 
dependent line  running  out  from  the  latter  city,  and 
now  communication  is  established  between  the  two 
cities. 

The  Cumberland  Telephone  Company  has  been 
notified  by  the  City  Council  of  Holly  Springs,  Miss., 
that  its  franchise  will  be  forfeited  unless  service 
is  improved.  The  mayor  and  aldermen  have  granted 
a  franchise  to  a  local  electrician,  who  will  compete 
with  the  Cumberland  Company. 

All  the  cars  of  the  Portland  City  (Ore.)  and 
Oregon  trolley  line  now  carry  telephones.  At  every 
swntch  the  instrument  in  the  vestibule  of  the  car 
may  be  connected  with  the  circuit  running  to  the 
main  office.  A  forked  device,  about  two  feet  long,  is 
hung  on  wires  that  are  placed  on  an  arm  extending 
from   the  trolley  poles. 

A  change  in  the  toll  rate  of  the  Chicago  Telephone 
Company,  which  became  opcrati\'e  on  June  1st,  en- 
ables suburban  residents  to  talk  to  the  city  sub- 
scribers for  10  cents  for  a  one-minute  conversation 
or  less,  instead  of  the  former  rate  of  15  cents  for  a 
three-minute  conversation.  For  two  or  three  min- 
utes' talk  the  charge  is  15  cents  as  before ;  beyond 
three  minutes,  five  cents  a  minute  is  charged. 


MANUFACTURERS    AND    DEALERS. 

The  telephone  department  of  the  Electric  Appli- 
ance Company  of  Chicago  has  been  increasing  its 
facilities  to  such  an  extent  that  the  company  is  now 
in  shape  to  keep  up  with  its  orders  for  switchboards, 
Iclciihoncs  and  parts. 

Recent  bulletins  issued  by  the  Sumter  Telephone 
Manufacturing  Company  of  Sumter,  S.  C.  describe 
that  company's  "bullseye"  express  switchboards,  in 
sizes  of  25-drop  and  lOO-drop  sections,  and  its 
long-distance  telephones,  transmitters,  receivers,  dis- 
Iriljuting  frames,  etc. 


The  Syracuse  (N.  Y.)  Rapid  Transit  Railway 
Comiianv  will  build  an  extension  to  Long  Branch 
to  cost  $40,000.  The  extension  will  be  2%  miles  in 
length. 
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Characteristics    of   Two-pliase   and    of 
Tliree-phase  Systems.' 

By    B.   a.    Behkend. 

The  question  wliether  or  not  the  three-phase  cur- 
rent is  superior  to  the  two-phase  current  for  the 
distribution  of  light  and  power  in  cities  has  been 
argued  for  the  last  eight  j-ears.  At  first,  there  were 
a  great  man}'  advocates  of  the  two-phase  current, 
on  account  of  the  greater  simplicity  of  this  system. 
Looking  to-day  over  the  installations  of  alternating- 
current  systems  for  city  distribution,  we  find  the 
fact  established  that  the  three-phase  distribution  has 
been  preferred  to  the  two-phase  distribution  in  the 
majority    of   plants. 

That  system  will  be  most  favorable  for  distribu- 
tion of  light  and  power  in  which  the  potential  on 
one  phase  is  as  little  as  possible  affected  by  a 
cliange  of  load  on  another  phase.  This  may  be 
considered  the  criterion  by  which  to  form  an  opin- 
ion of  the  superiority  of  one  system  over  another. 
At  first  sight,  it  would  seem  that  the  two  phases 
in  a  two-phase  generator,  being  in  quadrature  with 
each  other,  would  not  be  subjected  to  mutual  in- 
duction. \\'e  must  consider,  however,  that  the  two 
armatures  of  a  two-phase  machine,  although  dis- 
placed toward  one  another  by  90  electrical  degrees, 
and,  so  far  as  this  displacement  is  concerned,  being 
independent  of  one  another,  are  electromagnetically 
connected  with  each  other  through  the  revolving 
field.  We  therefore  find  that  the  two  phases  in  a 
two-phase  machine  are  not  independent  of  one  an- 
other: that  is,  a  load  on  one  phase  affects  the  po- 
tential on  the  other. 

Theoretical  considerations,  as  well  as  experience, 
have  established  the  fact  that  a  two-phase  machine, 
so  far  as  independence  of  phases  is  concerned,  is 
not  superior  to  a  three-phase  machine  if  the  load  on 
the  latter  is  properly   arranged. 

The  output  of  a  two-phase  generator  is  equal  to 
the  output  of  a  three-phase  generator.  In  other 
words,  any  two-phase  generator  may  be  wound  as  a 
three-phase  generator  without  changing  the  rating, 
and  vice  versa. 

The  regulation  of  both  two-phase  and  three-phase 
machines  being  equally  good,  according  to  the  state- 
ments above  made,  it  would  seem  that  the  three- 
phase  system  was  preferable  to  the  two-phase,  on 
account  of  requiring  onlj'  three  wires  instead  of 
four,  leaving  out  of  consideration  the  two-phase, 
three-wire  system.  There  is,  however,  a  very  in- 
teresting fact  which  should  be  observed,  namely,  a 
three-phase  generator  on  which  the  load  is  con- 
nected between  the  outside  wires  is  greatly  inferior 
to  a  two-phase,  so  far  as  regulation  is  concerned. 
Only,  if  the  neutral  connection  of  the  three-phase 
generator  is  made  use  of,  and  if  the  load  is  put 
on  between  the  neutral  and  the  outside  wires,  the 
regulation  in  the  three-phase  machine  is,  in  all  re- 
spects, equal  to  that  of  the  two-phase  machine. 
But  it  must  be  observed  that  the  three-phase  ma- 
chine requires,  under  these  conditions,  four  wires, 
as  well  as  the  two-phase  machine. 

Summing  up  the  pros  and  cons,  we  may  state 
that  there  is  comparatively  little  choice  between  the 
two-phase  and  the  three-phase  systems,  but  there 
are  cenain  slight  advantages  in  favor  of  the  three- 
phase  system.  If  75  per  cent,  of  the  load  is  a  light- 
ing load  and  25  per  cent,  is  a  load  that  requires  little 
attention  to  regulation,  as,  for  instance,  an  arc- 
light  load  having  its  own  regulator,  or  a  motor  load, 
a  three-phase  generator  has  the  further  advantage 
that  it  can  be  operated  as  a  single-phase  machine, 
the  lighting  load  being  connected  between  two  out- 
side wires.  In  this  case,  the  lighting  load  can  be 
very  easily  regulated,  while  no  attention  need  be 
paid  to  arc-light  or  motor  load,  as  that  is  supposed 
to    take   care   of   itself. 


By  Charles  F.  Scott. 

In  the  modern  station  all  the  different  kinds  of 
electrical  activity  are  operated  from  large  econom- 
ical engines,  driving  polyphase  alternators.  While 
there  is  practical  unity  of  opinion  that  the  generator 
should  be  a  polyphase  alternator,  yet  the  conditions 
which  determine  whether  a  given  alternator  should 
preferably  be  of  the  two-phase  or  of  the  three-phase 
type  are  not  fully  understood.  It  is  presumable 
that  the  complete  answer  to  the  query  will  not  be 
in  favor  of  either  one,  to  the  exclusion  of  the 
other,  but,  as  in  most  engineering  problems,  it  will 
be  found  that  each  oide  has  its  own  characteristic 
qualities  which  adapt  it  better  for  some  cases  than 
the  other.  Each  has  its  own  advantages.  Some- 
times the  conditions  are  such  as  to  dictate  clearly 
which  is  to  be  preferred,  and  in  other  cases  they 
are  fairly  well  balanced,  so  that  it  is  difficult  to 
decide  just  which  is  best.  In  such  cases  no  great 
mistake  can  be   made   if  either  be  chosen. 

The  meaning  of  the  terms,  single-phase,  two-phase 
and  three-phase  is  well  known.  A  simple  illustra- 
tion which  shows  the  relation  between  the  several 
arrangements  may  be  cited.  If  two  exactly  similar 
armatures  for  delivering  single-phase  current  be 
placed  with  their  windings  exactly  in  line  upon  a 
common  shaft,  and  if  these  armatures  be  surrounded 
l.'v  similar  fields  which  are  not  in  line,  but  have 
the  poles  of  one  field  placed  in  an  angular  position 
midway  between  the  poles  of  the  other  field,  then 
the  single-phase  current  which  is  delivered  by  the 
second   armature   alone   does   not    correspond   in    its 

I.  Abstracts  of  papers  read  before  the  National  Electric  Ligbt 
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tune  or  phase  relation  with  that  of  the  first  arma- 
ture, but  the  maximum  value  of  this  electromotive 
force  \yill  occur  midway  between  the  maxinuun  elec- 
tromotive forces  of  the  first  armature.  The  two 
single-phase  currents,  considered  together,  are  suit- 
able for  supplying  a  two-phase  system.  If,  instead 
of  two  armatures  and  fields,  there  were  three,  with 
the  armatures  in  line 'and  the  fields  displaced  so  that 
the  angular  interval  between  field  poles  is  one-third 
mstead  of  one-half  of  the  pitch  angle  between  two 
poles,  then  the  three  currents  having  their  maximum 
values  at  equal  intervals  are  suitable  for  supplying 
a  three-phase  system.  An  analogy  between  the  sin- 
gle-phase, two-phase  and  three-phase  currents  is 
tound  in  the  single,  double  and  tnple-crank  engines. 
1  he  choice  between  two-phase  and  three-phase  is 
not  dependent  so  much  upon  their  abstract  and 
theoretical  characteristics  as  it  is  upon  the  actual 
differences  in  the  characteristics  of  two-phase  and 
three-phase  apparatus,  which  may  exist  in  the  gen- 
erators, the  transformers,  the  motors  and  in  other 
apparatus.  The  problem  is  to  determine  what  dif- 
ferences there  are  in  apparatus  and  in  its  operation 
under  different  conditions  between  the  two-phase 
and  the  three-phase  system,  and  to  determine  which, 
on  tue  whole,  is  preferable  under  given  conditions. 

Polyphase  load — as  distinguished  from  single- 
phase  load— is  quite  indifferent  as  to  whether  the 
current  be  two-phase  or  three-phase,  so  that  when 
polyphase  alternators  supply  current  to  polyphase 
apparatus,  any  choice  which  there  may  be  between 
two  phases  and  three  phases  must  be  based  upon 
features  which  lie   outside   of  the   machinery. 

The  transmission  circuit  is  the  important  addi- 
tional element.  It  is  well  known  that,  with  a  given 
maximum  electromotive  force  between  wires,  a  given 
power  can  be  transmitted  over  three  wires  by  three- 
phase  current  with  the  same  loss  that  ocurs  with  four 
wires  when  two-phase  current  is  employed.  The 
three-phase  current,  therefore,  effects  a  saving  of 
one  wire  of  25  per  cent,  over  two-phase.  The  rel- 
ative importance  of  this  saving  depends  upon  cir- 
cumstances; if  the  distance  be  long,  it  is  consid- 
erable, if  the  distance  be  short,  it  may  be  a  matter 
of  relative  insignificance. 

The  transformers  which  may  be  required  between 
apparatus  and  transmission  circuit  in  ceitain  ways 
favor  two-phase,  and  in  other  ways  three-phase. 
These  transformer  relations  are  not  of  very  great 
importance,  and  in  general  do  not  determine  the 
choice  between  one  system  or  the  other. 

Switches  and  switchboard  instruments  differ 
slightly  for  tvyo-phase  and  for  three-phase   circuits. 

IMeasuring  instruments  are  usually  simpler  and 
more  straightforward  in  their  indications  on  a  two- 
phase   circuit   than  on  a   three-phase   circuit. 

In  conclusion,  therefore,  when  polyphase  load 
such  as  motors  or  rotary  converters  is  to  be  served, 
the  most  important  item  in  making  a  choice  between 
the  two  systems  lies  in  the  transmission  circuit,  and 
the  saving  of  conductors  by  the  use  of  the  three- 
phase  system  renders  its  selection  advisable  in  most 
cases. 

Single-phase  load — such  as  is  common  svith  in- 
candescent lighting  and  arc  lighting — involves  con- 
siderations which  do  not  apply  to  polyphase  loads. 
When  the  several  circuits  from  a  polyphase  alter- 
nator supply  independent  single-phase  circuits  these 
circuits  are  liable  to  be  unequally  loaded.  The  effect 
of  unequal  loads  upon  the  several  phases  is  that  the 
voltages  on  the  different  phases  will  differ.  In  gen- 
eral, the  single-phase  circuits  are  used  for  lighting 
in  which  it  is  particularly  desirable  that  constant 
voltage   should   be  maintained. 

1  he  voltage  on  a  single-phase  machine  may  be 
controlled  and  properly  adjusted  by  means  of  a 
rheostat  in  the  field  circuit  of  an  alternator.  In  the 
same  way  the  voltage  of  a  polyphase  alternator  may 
be  raised  or  lowered,  but  changes  in  the  field  ob- 
viously do  not  afford  a  means  of  independent  ad- 
justment of  the  voltage  on  the  several  phases  or  cir- 
cuits of  the  armature.  Variations  in  the  field  cur- 
rent will  produce  corresponding  variations  in  the 
voltage  on  all  of  the  circuits.  For  this  reason  il 
is  important  that  unequal  load  on  the  several  cir- 
cuits should  produce  as  small  a  difference  in  voltage 
as   is   possible. 

In  a  two-phase  alternator  the  voltage  on  each 
phase  is  nearly  independent  of  the  load  on  the  other 
phase.  Consequently  a  change  in  load  on  one  phase 
has  but  little  effect  upon  the  voltage  of  the  other 
phase.  In  a  three-phase  alternator,  on  the  other 
hand,  load  on  one  phase  does  affect  the  voltage  on 
the  other  phases.  One  of  the  peculiarities  of  this 
interrelation  is  that  a  change  of  load  on  one  phase 
acts  differently  on  the  voltages  of  the  other  two 
phases,  usually  raising  one  and  lowering  the  other. 
Again,  when  one  phase  is  not  loaded  and  two  of  the 
phases  are  equally  loaded,  the  voltages  on  the  latter 
are  not  equal,  but  may  differ  considerably.  A 
change  in  the  load  of  one  phase  generally  affects 
the  voltage  of  each  of  the  other  phases  and  affects 
them  unequally. 

The  importance  of  the  foregoing  considerations 
depends,  to  a  large  extent,  upon  the  regulation 
characteristics  of  the  alternator  itself 

Unbalanced  load  is  therefore  a  much  more  serious 
matter  with  generators  of  poor  inherent  regulation 
than  it  is  with  generators  of  good  inherent  regula- 
tion, and  it  is  desirable  in  selectinj-^  machines  to 
choose  those  which  have  good  inherent  regulation. 
When  this  is  obtained  there  is  less  reason  for  pre- 
ferring a  two-phase  machine  instead  of  a  three- 
phase  machine  than  there  is  in  those  cases  where 
the  inherent  regulation  is  not  so  good.  The  inherent 
regulation  of  small  alternators  is  not  as  good  as 
that   of  large  alternators.    Alternators  of   loo-kilo- 
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watt  output,  in  general,  do  not  have  as  good  in- 
herent regulation  as  those  of  1,000-kilowatt  output. 
It  follows,  therefore,  that  stations  employing  large 
generators  may  be  able  without  great  inconvenience 
to  use  three-phase  generators,  although  smaller  sta- 
tions could  be  operated  to  better  advantage  with 
two-phase  generators  for  the  unbalanced  loads  which 
they  may  have  to  accommodate. 

1  he  division  of  a  number  of  single-phase  circuits 
between  the  two  phases  of  a  two-phase  generator  is 
more  readily  and  simply  accomplished  than  the  di- 
vision among  the  three  phases  of  a  three-phase  gen- 
erator. This  is  a  matter  of  some  importance,  par- 
ticularly in  connection  with  small  stations 

Single-phase  lighting  circuits  may  be  operated 
trom  one  phase  only  of  polyphase  alternators  The 
other  phases  may  remain  idle  or  may  supply  other 
kinds  of  load  where  exact  regulation  is  not  of  great 
importance,  such,  for  example,  as  arc  lighting  or  all 
the  phases  of  the  alternator  may  supply  current  to 
polyphase  load.  Under  these  conditions  the  field 
current  may  be  adjusted  to  give  the  proper  volta-'e 
on  one  of  the  phases  without  respect  to  other  voU- 
ages. 

When  one  phase  only  of  a  polyphase  alternator 
IS  loaded,  the  output  is  less  than  when  all  phases 
carry  an  equal  portion  of  the  load.  The  load  which 
may  be  carried  on  one  phase  is  dependent,  in  most 
cases,  upon  the  temperature. 

When  one  phase  only  is  in  action,  and  conse- 
quently also  when  there  is  considerable  unbalance 
between  loads  on  the  several  phases,  it  is  shown 
that,  when  the  same  maximum  heating  in  individual 
coils  IS  taken  as  a  basis  for  comparison,  the  two- 
phase  closed-coil  winding  possesses  marked  suoe- 
nority  over   the   others. 

When  the  total  heat  produced  in  the  armature 
windings  IS  considered,  the  several  types  of  windino- 
are  found  to  be  on  a  par,  although  the  two-phas? 
closed-coi  winding  still  possesses  an  advantage  in 
that  the  heating  is  equally  distributed  through  all 
the  windings,  while  in  the  other  cases  some  of  the 
coils  are  entirely  idle  or  carry  only  a  small  current 
Nvhile  other  parts  of  the  windings  carry  more  than 
their  normal  current. 

The  transmission  circuit  must  also  be  considered 
when  unbalanced  loads  are  to  be  carried  by  a  poly- 
phase generator.  The  circuits  from  a  two-phase 
generator  may  be  run  independent  of  one  another, 
having  separate  wires  without  mutual  induction  be- 
tween the  circuits. 

The  consequence  of  this  close  interrelation  be- 
tween phases  is  that  a  change  of  load  on  one  phase 
affects  the  drop  in  each  of  the  other  phases  and 
by  unequal  amounts.  For  this  reason  very  great 
precautions  are  sometimes  taken  to  avoid  unbal- 
anced load.  The  three  wires  of  the  three-phase 
circuit  are  carried  throughout  the  whole  system,  and 
incandescent  lamps  are  grouped  in  threes,  one  on 
each  phase.  Feeder  regulators,  consisting  usually 
of  transformers  of  variable  ratio,  by  which  the  volt- 
age  may  be  raised  or  lowered,  are  in   general   use. 

It  is  this  intimate  interrelation  between  phases 
and  the  somewhat  erratic  changes  in  voltage  on  all 
phases  when  current  changes  in  one  phase  due  to 
interrelation  in  generator,  in  circuits  and  in  trans- 
formers, which  constitutes  the  principal  reason  for 
preferring  two  phases  where  single-phase  lighting 
is  to  be  operated. 

The  transformation  from  two-phase  to  three- 
phase,  and  vice  versa,  by  a  main  and  a  teaser  trans- 
former, is  interesting  to  consider  in  relation  to 
regulation.  If  two-phase  circuits  are  supplied  from 
transformers,  there  is  substantially  the  same  inde- 
pendence between  phases,  whether  the  alternator 
and  transmission:  circuit  be  two-phase  or  three- 
phase.  That  is  to  say,  a  three-phase  alternator  and 
a  three-phase  line  regulate  as  a  two-phase  gener- 
ator and  a  two-phase  line  if  the  load  be  on  two- 
phase  circuits.  The  advantages  of  three  phases  may 
therefore  be  secured  in  transmission,  while  two 
phases  are  employed  in  distribution.  In  some  long- 
distance transmission  plants  the  three-phase  current 
is  used  as  a  three-phase  current  for  polyphase  power, 
such  as  rotary  converters,  and  is  transformed  to 
two-phase    current    for   lighting    distribution. 

The  importance  which  attaches  to  the  unbalance 
of  voltage  between  different  phases  and  the  effect 
of  load  upon  one  phase  upon  the  voltage  on  other 
phases  is  obviously  dependent  upon  the  difference 
in  voltage  which  will  be  produced  under  operating 
conditions.  This  in  turn  depends  quite  largely  upon 
the  size  and  output  of  generator.  The  closer  "the 
inherent  regulation  of  the  generator,  the  less  will 
be  the  unbalanced  condition.  Again,  the  difference 
in  voltage  depends  upon  the  amount  of  unbalanced 
load.  If  the  conditions  are  such  that  the  amount  of 
unbalanced  load  is  relatively  small,  or  if  a  good 
proportion  of  the  load  is  polyphase  load  which  will 
be  balanced,  then  the  difference  in  voltage  will  be 
small.  It  is  further  to  be  noted  that  polyphase  mo- 
tors and  rotary  converters  have  an  inherent  tend- 
ency to  equalize  the  voltage  of  the  several  phases. 
.As  generators  of  small  size  have  relatively  poor 
inherent  regulation,  it  is  desirable  that  when  such 
machines  are  to  be  used  for  supplying  single-phase 
lighting  circuits  they  be  made  of  the  two-phase  type. 
Attention  has  already  been  called  to  the  fact  that 
if  single-phase  circuits  are  run  from  the  several 
phases  of  a  three-phase  machine  instead  of  employ- 
ing three-wire  circuits,  there  is  no  gain  in  copper 
in  the  transmission  circuits  over  what  would  be  se- 
cured if  single-phase  or  two-phase  generators  were 
used. 

A  further  matter  has  not  as  yet  been  given  con- 
sideration. It  is  the  method  of  running  secondary 
circuits  for  serving  both  light  and  power.    Circuits 


410 

„(  this  kind  will  in  general  be  operated  from  larger 
plants.  In  small  towns  the  service  is  usually  dis- 
iril)uled  directly  from  transformers  without  sec- 
ondary mains,  and.  in  general,  separate  transformers 
are  supplied  with  motors. 

There  arc  several  arrangements  of  three-phase 
and  of  two-phase  circuits,  either  of  which  may  be 
used  for  sccondarv  distribution.  For  ligliting  alone 
it  is  probable  that  the  single-phase,  three- wire  cir- 
cuit giving  approximately  no  and  220  volts,  is  the 
simplest  and  most  acceptable.  For  the  motor  serv- 
ice a  three-phase,  three-wire  circuit  would  be  the 
simplest.  •       •.     r 

Different  arrangements  of  secondary  circuits  tor 
combining  light  and  power  may  be  used  In  gen- 
eral, each  has  characteristics  which  render  it  well 
suited  for  some  conditions  and  not  well  adapted  to 
others  There  is  no  single  plan  which  is  a  panacea 
for  all  conditions.  In  general,  it  is  for  the  engineer, 
after  a  careful  consideration  of  the  characteristics 
of  the  apparatus  and  the  requirements  of  the  serv- 
ice to  determine  what  is  best  adapted  to  meet  the 
conditions  in   the  different   cases  which  arise. 

Discussion. 

P  Junkersfeld,  Chicago;  In  the  four-wire,  three- 
phase,  as  it  is  connected  up,  we  have  a  potential  of 
>  IOC  volts  hetween  the  neutral  and  the  outside  wire. 
It'  is  used  for  single-phase  lighting,  using  the  stand- 
ard transformer.  On  the  three  outside  terminals  we 
have  4000  volts.  This  machine  lends  itself  readily 
to  transmitting  current  at  2.300  volts.  If  you  have 
a  place  where  vou  have  single-phase  lighting,  and 
have  a  chance  to  take  on  a  customer,  you  can  get 
power  transmission  at  4,000  volts,  w^hich  means  that 
you  can  operate  motors  from  the  same  circuit  that 
you  operate  lighting,  because  you  transmit  the  light 
at  2,300  volts,  and  one  wire  is  for  transmission;  but 
the'hcavy  induction  motors  correspond  less  to  the 
voltage,  of  course,  and  for  that  reason  you  operate 
motors  for  lighting  with  less  investment.  With  the 
smaller  stations,  it  seems  to  me,  in  laying  out  a 
new  plant,  the  central-station  man  cannot  afford 
to  overlook  the  fact  that  he  must  be  ready  to  take 
any  business  that  comes  his  way.  His  mission  is 
to  build  up  a  large  plant,  and  he  should  look  ahead. 
even  at  a  little  temporary  sacntice.  In  the  majority 
of  cases,  I  do  not  think  it  w-ould  be  even  a  tem- 
porarj-  sacrifice.  I  think  the  four-wire,  three-phase 
can  be  placed  on  an  equal  basis  with  the  two-phase, 
even  with  a  small  installation.  Motor  regulators 
are  necessary,  if  good  lighting  service  is  to  be 
given,  two-phase  or  three-phase.  We  installed  a 
system  of  this  kind  three  years  ago  which  has  since 
trebled  its  output,  and  more  than  that.  The  sys- 
tem is  in  successful  operation,  but  was  installed 
under  difficult  circumstances.  It  would  be  hard, 
necessarily,  to  install  a  new  system,  because  of  the 
consolidation  of  a  half-dozen  small,  single-phase  sys- 
tems; but  I  think  the  success  with  which  this  system 
has  been  operated  demonstrates  pretty  satisfactorily 
that  it  is  a  good  thing  to  use  under  many  conditions. 

R.  S.  Kelsch,  Montreal,  Can. :  We  have  in  Mon- 
treal eight  1,000-kilowatt,  three-phase,  60-cycle  gen- 
erators, operated  in  multiple,  on  a  three-wire,  three- 
phase  system.  We  are  using  three-phase  induction 
motors,  and  we  have  no  more  difficulty  in  balancing 
our  three-phase  system  than  is  encountered  in  a 
three-ware  Edison  system.  We  consider  the  three- 
phase  motor  has  an  advantage  in  its  being  operated 
from  three  transformers.  In  the  event  of  one  trans- 
former failing,  the  two  remaining  transformers  can 
\ye  readily  connected  up  so  that  the  service  is  re- 
established in  a  very  short  time.  We  have  no  diffi- 
culty in  our  lighting  work.  Where  we  have  large 
lighting  installations  of  2,000  to  5,000  lights,  we  di- 
vide this  load  up  on  the  three-phase  system,  by 
supplying  three-phase  two-phase  transformers.  We 
are  operating  all  classes  of  electrical  apparatus,  in- 
cluding rotary  converters,  induction  motors,  from 
one-half  to  400-kilowatt  capacity,  synchronous  mo- 
tors of  150-kilowatt  capacity.  We  consider  that  the 
three-phase  has  additional  advantages,  aside  from 
the  saving  of  copper,  consisting  of  reducing  the 
number  of  wires  required  on  the  pole  lines,  which 
is  an  important  item  in  a  crowded  city. 

Welles  E.  Holmes,  Newton,  Mass.:  We  are  op- 
erating a  two-phase  .system  as  single  phase,  and  we 
have  no  trouble.  We  do  not  pay  any  attention  to  the 
balancing  up,  and  do  not  think  we  have  to.  We 
operate  sniall  single-phase  induction  motors  on  sep- 
arate transformers  on  lighting  machines,  and  also 
operate  four  or  five  two-phase  small  motors  of  five 
horsepower  on  these  mains.  We  can  carry  quite 
an  unbalanced  load,  and  it  does  not  bother  us  at  all 
on    our   lighting. 

Paul  M.  Lincoln,  Niagara  Falls,  N.  \.:  Wc  are 
operating  at  Niagara  Falls  the  two-phase  system 
and  about  40  per  cent,  single-phase,  and  we  find 
it  necessary  in  that  case  to  have  our  two  phases 
pretty  evenly  b.alanced.  If  we  do  not,  we  find  that 
the  induction  motors,  particularly,  which  are  on  our 
system  heat  up  a  good  deal  more  than  they  would 
otherwise,  because'  the  tendency  of  any  induction 
motor  is  to  balance  up  between  the  two  phases,  and 
in  cases  of  too  large  unbalancing,  the  tendency  for 
the  motor  to  balance  rcsuhs  in  taking  power  from 
one  phase  and  delivering  it  to  the  other,  and  at  the 
expense  of  heating  the  motor,  and  we  find  it  neces- 
sary to  balance  the  two  phases  pretty  closely  to 
avoid   trouble.  ,     ,       ^ 

Charles  F.  Scott,  Pittsburg:  One  of  the  first 
statements  made  in  the  discussion  referred  to  the 
ifour-wire,  three-phase  system;  2,300  volts  with  the 
neutral  to  each  wire,  and  4,000  volts  on  the  outside 
circuit.     Do   you    realize    that   the    board    of   under- 
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writers  has  prepared  and  proposed  a  rule  which 
would  keep  these  4.000-volt  circuits  75  feel  away 
from  any  bnilding?  The  use  of  the  .1.000  volts,  as 
is  implied  in  that  rule,  has  come  up  from  the  point 
of  higher  voltages,  and  it  is  inevitable  that  the  diffi- 
culties in  the  installation  and  the  keeping  up  of  a 
plant  of  4.C00  volts  will  be  more  tnan  at  2.000  or 
2.300  or  2.500  volts.  The  conclusions  from  that 
statement  are  that  while  a  large  and  well-operated 
plant,  with  good  supervision  and  care,  could  run  at 
4.000  volts,  it  might  be  an  injudicious  thing  to  do 
it  on  smaller  plants,  where  the  care  and  attendance 
are  naturally  not  so  good,  and  w-herc  the  require- 
ments  for  tiic  higher  voltages   are  not   so   great. 


Canadian  Electrical  Association. 

On  June  nth,  12th,  13th  and  14th  the  Canadian 
Electrical  Association  will  hold  its  twelfth  annual 
convention  at  Quebec.  The  headquarters  during 
the  convention  will  be  at  the  Chateau  Frontenac,  and 
the  general  business  of  the  association  will  be  trans- 
acted in  the  council  chamber  of  the  city  hall.  The 
following-named  gentlemen  are  officers  of  the  as- 
sociation :  President,  P.  G.  Gossler,  Montreal ;  first 
vice-president.  B.  F.  Reesor.  Lindsay,  Ont. ;  second 
vice-president,  Edward  Slade,  Quebec;  secretary- 
treasurer,  C.  H.  Mortimer,  Toronto;  local  committee, 
Edward  Slade,  G.  U.  G.  Holman,  Ed.  A.  Evans, 
Ed.    Blair. 

The  papers  to  be  presented  include  the  following: 
"The  Electrical  Equipment  of  an  Ordinary  Street 
Car,"  by  A.  B.  Lambe,  Toronto,  Ont. ;  "Development 
of  Arc-lighting  Apparatus  from  1810  to  1902,  with 
Special  Reference  to  Modern  Arc-light  Engineering," 
by  W.  D'A.  Ryan,  Lynn,  Mass. ;  "Arc  Lighting," 
by  C.  M.  Greene,  Lynn,  Mass. ;  "Lightning  Protec- 
tion and  the  Static  Interrupter,"  by  Percy  H. 
Thomas,  Pittsburg  Pa. ;  "The  Use  of  Storage  Bat- 
teries in  Electric-distribution  Systems,"  by  A.  A. 
Dion,  Ottawa,  Ont. ;  "Electric  Suburban  Railways," 
bv  Ed.  A.  Evans.  Quebec.  The  social  features  of 
the  meeting  include  visits  to  the  sub-stations  of  the 
Quebec  Railway,  Light  and  Power  Company  and  the 
Quebec-Jacques  Cartier  Electric  Company,  a  trip 
around  the  city  of  Quebec,  excursions  to  shrine  of 
St.  Anne  de  Beaupre,  Montmorency  Falls  and  Kent 
House  and  power  house  of  Quebec  Railway,  Light 
and  Power  Company  at  Montmorency ;  concert  on 
the  Terrace  by  the  Royal  Canadian  Artillery  Band ; 
banquet  at  Chateau  Frontenac  on  Friday  evening, 
and  a  trip  on  the  new  wrecking  steamer.  Lord 
Strathcona,  around  the  Island  of  Orleans,  visiting 
the  docks,  harbor  and  site  of  the  new  Quebec  bridge. 

During  the  convention  the  Quebec  Railway,  Light 
and  Power  Company  will  furnish  transportation  free 
of  charge  to  all  members  w^earing  the  badges  of 
the  association.  Arrangements  have  been  made  with 
the  railway  companies  for  reduced  rates,  and  a  num- 
ber will  go  from  Montreal  by  steamer. 


The    Lighting  of   St.    Paul's   Cathedral. 

It  will  be  a  year  before  the  work  of  installing 
the  electric-lighting  system  which  J.  Pierpont  Mor- 
gan has  donated  to  St.  Paul's  Cathedral  in  London 
will  be  completed,  but  the  daily  press  has  given  a 
view  of  the  work  as  far  as  it  has  progressed.  The 
main  features  are  said  to  be  completed,  although 
800  of  the  1,250  lights  are  yet  to  be  placed  in  posi- 
tion. The  electricians  have  succeeded  in  making 
the  cathedral  light  without  garishness.  The  west 
portico  is  lighted  by  two  immense  artistic  bronze 
standards  and  the  nave  by  five  smaller  ones.  Be- 
neath the  dome  are  eight  bronze  pendants,  while 
two  others  are  in  the  transepts.  It  is  proposed  to 
place  300  lights  in  the  positions  occupied  by  the 
old  gas  jets   in    the   dome. 

In  addition  to  bringing  out  the  details  of  the 
carved  oak  in  the  galleries  by  means  of  concealed 
upturned  lamps,  the  light  also  brings  out  softly 
the  glories  of  the  mosaics  of  the  vault  in  the  most 
effective    manner. 

The  architects  are  said  to  have  encountered  great 
difficulties  in  piercing  the  walls  and  floors  so  as  to 
avoid  the  tombs.  Something  like  16  miles  of  cables, 
containing  2Vj  tons  of  copper,  has  been  used  thus 
far  in  the  work.  When  finished,  the  work  will 
represent    an    outlay    of    upward    of    $75,000. 


Chicago  Elevated  Railway  Traffic. 

The  Northwestern  Elevated  Railway  Company 
completed  its  second  year  of  operation  on  May  31st. 
A  gain  in  traffic  of  15V';  per  cent,  over  the  previous 
year  is  reported.  The  total  number  of  passengers 
carried  during  the  year  was  21,552,446,  a  daily  av- 
erage of  59,047,  as  compared  with  a  total  of  18,655- 
205  and  a  daily  average  of  51,110  of  the  year  before. 

The  traffic  on  the  Metropolitan  West  Side  Ele- 
vated Railway  during  the  month  of  May  also  shows 
a  healthy  increase  over  the  corresponding  month  of 
last  year,  the  daily  average  being  105,799,  as  com- 
pared with  92,572  in  May,  1901.  The  increase  in 
South  Side  Elevated  Railroad  traffic  was  not  so 
marked,  there  having  been  a  daily  average  of  76,- 
063  passengers — an  increase  of  but  1,858,  or  2M  per 
cent.,  over  the   corresponding  month  last  year. 

The  property  of  the  West  Michigan  Traction  Com- 
pany, the  proposed  electric-railway  line  from  Ben- 
ton Harbor  to  Dowagiac,  Mich.,  was  sold  at  public 
auction  a  few  days  ago  to  H.  S.  Gray  for  $10.  The 
property  sold  includes  considerable  track  which  has 
been   laid  on   the   right-of-way. 
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National  Electric  Light  Association  . 

In  the  able  presidential  address  of  Henry  L.  Doh- 
erty  at  the  recent  convention  of  the  National  Electric 
Light  Association  in  Cincinnati,  a  long  abstract  of 
which  was  given  in  the  Western  Electrician  of  May 
24th,  many  important  recommendations  were  made. 
The  address  was  referred  to  a  committee  consisting 
of  J.  H.  Perkins  of  Youngstown,  Ohio,  R.  S.  Kelsch 
of  Montreal  and  C.  F.  Hewitt  of  Elkhart,  Ind. 
Just  before  the  close  of  the  meeting  this  committee 
presented  the  following  report,  which  will  be  read 
with  interest  by  members  of  the  association  and 
others: 

Your  committee  appointed  to  report  on  the  presi- 
dent's address  takes  pleasure  in  stating  that,  after 
giving  the  entire  subject  most  careful  consideration, 
it  most  heartily  indorses  the  breadth  and  scope  of 
the  address,  and  of  tbe  many  novel  and  unique  ideas 
contained  therein,  all  of  which  it  is  sure  will  work 
to  the  benefit  of  the  association  if  systematically 
carried  out. 

Apathy  of  Membership. — The  remarks  on  this  sub- 
ject are  highly  appropriate  and  recall  the  fact  that 
the  work  of  large  committees  has  been  unsatisfac- 
tory through  lack  of  concerted  effort  and  that  the 
ideal  condition  would  point  to  individual  responsi- 
liility  and  work  of  all  the  members.  This  does  not 
mean  that  committee  work  can  be  entirely  discarded, 
t)ut  that  much  of  the  work  should  be  carried  out 
individually,  by  appointment  or  election,  the  idea  in 
its  entirety  to  be  to  get  more  work  for  a  larger 
number,  thereby  increasing  the  interest  and  respon- 
sibility  of  the   general   membership. 

Programme  Method. — The  effectiveness  of  the  pol- 
icy outlined  in  the  address  has  been  shown  in  a 
gratifying  manner  by  the  uniform  interest  and  thor- 
oughness of  the  discussions  brought  out  in  this  meet- 
ing. We  recommend  that  thoroughly  prepared  dis- 
cussions on  the  pertinent  questions  submitted  by 
members  be  assigned  to  competent  persons,  and  that 
these  discussions  be  supplemented  by  written  an- 
swers of  the  membership  in  general.  We  further 
recommend  that  other  questions  brought  out  by  the 
question-box  method  be  grouped  by  subjects  in  the 
discussions,  to  eliminate  the  waste  of  time  and  to 
focus  the  attention  of  the  association  on  the  specific 
question    under    consideration. 

Progress  Editor. — Further,  as  a  part  of  the  scheme 
for  individual  and  concentrated  work,  we  recom- 
mend the  election  of  a  progress  editor,  whose  duty 
shall  be  to  report  at  each  meeting  on  the  progress 
of  the  art.  by  subjects,  for  the  year  just  passed, 
this  report  to  be  brief  and  to  the  point,  but  w'ith 
such  information  as  will  enable  the  individual  mem- 
bers to  take  up  more  fully  any  one  question,  at  their 
leisure.  > 

You  will  agree  with  the  president  and  this  com- 
mittee that  in  the  past  too  much  detail  work  has 
been  expected  of  the  president,  and  that  he  should 
have  more  time  to  devote  to  the  general  policy 
and  to  the  direction  of  his  assistants  in  the  work  of 
the   association. 

Since  the  report  of  the  nominating  committee  has 
already  been  made  and  the  officers  elected,  we  rec- 
ommend that  the  position  of  progress  editor  for 
the  coming  year  be  filled  by  appointment  by  the  in- 
coming president. 

Affiliation  of  Other  Organizations. — We  agree  w'ith 
the  president  that  the  affiliation  and  support  of  other 
associations  similar  to  our  own  is  highly  desirable, 
and  recommend  that  the  secretary  be  instructed  to 
extend  to  the  officers  of  such  associations  a  cordial 
invitation   to   attend    our  meetings. 

We  further  recommend  that  the  secretary  be  in- 
structed to  invite  the  technical  heads  of  ^he  various 
leading  universities  and  colleges  to  attend  the  meet- 
ings of  our  association,  and  also  to  communicate 
with  the  faculty  of  such  institutions,  urging  them 
to  provide  for  the  attendance  of  such  technical 
heads,   or   their  representatives. 

Metric  System. — We  recommend  that  this  matter 
be  made  a  subject  for  discussion  at  our  next  annual 
meeting. 

LInderground  Construction. — We  recommend  that 
Mr.  Doherty's  offer  to  award  a  gold  medal  to  the 
contributor  of  the  most  comprehensive  paper  on 
underground  construction  be  accepted,  with  the  con- 
dition that  there  shall  not  be  less  than  five  con- 
tributors and  that  the  judges  of  such  papers  be 
:ippointed   by  the  president. 

.\dditional  Novel  Features. — In  line  with  Mr. 
Doherty's  suggestions  on  "Advantageous  Work  that 
Might  Be  Done  by  the  Association,"  we  recommend 
the  institution  of  a  "Wrinkle  Department,"  the  edi- 
tor of  the  same  to  be  appointed  by  the  incoming 
president,  the  editor  in  turn  to  appoint  his  editors 
or  assistants. 

We  further  recommend  that  the  incoming  presi- 
dent appoint  reporters  on  the  fallowing  subjects: 
Decorative  lighting,  sign  lighting,  office  methods  and 
accounting ;  also  a  committee  of  one  on  unaccounted- 
for  current. 

The  recommendation  for  these  latter  appointments 
is  made  with  the  assurance  that  they  will  develop 
funds  of  valuable  information  regarding  the  matters 
referred   to. 

In  conclusion,  we  wish  to  say  that  we  have  not 
tried  to  go  into  endless  detail  regarding  these  in- 
teresting questions,  but  that  they  will  all  appeal  to 
you  as  being  prime  factors  in  increasing  the  interest 
in    our    meetings. 


The  Minnesota  and  Iowa  Electric  Railroad  Com- 
pany has  been  granted  a  franchise  through  the 
county  roads  of  Fillmore  County,  Minn. 
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Liquid    Potentiometer;     Determining 
Electrolytic  Resistances  with  Di- 
rect-current Instruments.' 

Bv  Carl  Hering. 
In  a  certain  case  which  recently  occurred  in  the 
writer's  practice  the  following  problem  presented 
itself:  A  number  of  electrolytic  tanks  were  con- 
nected electrically  in  series.  But  for  filling,  circu- 
lating and  emptying  they  had  to  be  piped  to  a  com- 
mon tank;  these  pipes  practically  connected  in  mul- 
tiple all  the  liquids  in  the  tanks;  hence  the  tanks 
being  connected  simultaneously  in  both  series  and 
multiple,  were  all  short-circuited.  The  conditions 
were  such  that  the  usual  methods  of  breaking  the 
continuity  of  these  columns  of  liquids  in  the  pipes, 
by  means  of  air  bubbles,  stop-cocks,  successive  fill- 
ing, etc.,  were,  by  their  nature,  excluded,  and  the 
only  thing  left  was  to  make  the  resistance  of  the 
columns  of  liquid  in  the  connecting  pipes  so  great 
iliat  the  loss  by  the  leakage  current  through  them 
would  be  negligible.  This  is  always  possible,  even 
for  a  given  rate  of  flow  of  liquid  in  the  pipes,  and 
given  mechanical  pressure,  because  the  mechanical 
resistance  to  the  flow  of  liquids  in  pipes  decreases 
more  rapidly  with  an  increase  of  diameter  than  the 
electrical  resistance ;  or,  m  other  words,  for  a  given 
electrical  resistance,  the  flow  of  liquid  with  the  same 
head,  increases  with  the  diameter  of  the  pipe.  In 
this  particular  case,  however,  nothing  but  lead  pipes 
could  be  used,  and  when  the  fall  of  potential  in 
the  liquid  column  was  made  relatively  great,  the 
current  would  naturally  leave  the  high-resistance 
liquid,  pass  into  the  low-resistance  pipe  and  back 
ngain  at  the  other  end  of  it ;  the  object  of  giving  the 
column  of  liquid  a  high  resistance  w'ould  thereby 
be  lost.  This  was  overcome  by  breaking  the  elec- 
trical continuity  of  the  lead  pipe  with  insulating 
joints,  and  the  question  then  arose  at  what  intervals 
must  these  joints  be  placed  so  that  the  drop  of  volt- 
age in  each  section  was  just  below  that  required 
to  pass  from  the  liquid  to  the  pipe  and  back  again, 
as  the  lead  pipe,  although  an  excellent  conductor, 
compared  with  the  electrolyte,  would  then  act  like 
a  pipe  of  insulating  material,  and  confine  tHe  current 
to  the  electrolyte.  In  making  tests  to  determine  this 
maximum  drop  of  voltage  an  apparatus  was  devised 
which  incidentally  led  to  the  interesting  fact  that 
the  principle  of  the  potentiometer  can,  with  certain 
precautions,  be  applied  to  liquids  also,  and  that  such 
an  apparatus  may  be  used,  among  other  things,  for 
measuring  the  resistance  of  liquids  with  direct  cur- 
rents, and  with  only  a  simple  direct-current  ammeter 
and  voltmeter  or  galvanoscope,  besides  a  cheap  im- 
provised   apparatus. 

The  description  of  this  liquid  potentiometer  and 
of  the  methods  of  using  it.  are  as  follows : 

Referring  to  the  accompanying  figure,  the  appa- 
ratus consists,  chiefly,  of  a  tank  of  rectangular  cross- 
section,  which  is  made  of  some  insulating  material. 
It  should  be  accurately  made,  so  that  the  cross-sec- 
tions of  the  column  of  liquid  in  it  are  uniform 
throughout.  It  should,  for  the  same  reason,  be 
carefully  leveled.  A  scale  is  attached  to  one  of  the 
upper  edges,  as  shown.  The  tank  is  filled  to  any 
convenient  level  with  the  liquid  to  be  tested,  and 
the  cross-section  of  the  column  of  liquid  is  measured. 
Any  suitable  electrodes  (a)  and  (b)  are  inserted 
at  the  two  ends,  and  to  prevent  the  products  of  de- 
composition at  these  electrodes  from  altering  the 
composition  of  the  liquid  under  test  in  the  middle 
of  the  tank,  it  is  well  to  separate  these  electrodes 
from  the  rest  of  the  tank  by  the  porous  partitions 
(c)  and  (d),  or  by  placing  them  in  porous  cups. 
The  fall  of  potential  at  these  electrodes  and  the  re- 
sistance of  the  porous  cups  do  not  affect  the  quan- 
tities to  be  measured,  and  they  need,  therefore,  not 
be  known,  and  can  be  quite  high.  A  suitable  direct 
current  is  then  passed  through  the  column  of  liquid 
by  means  of  these  electrodes;  it  should  be  constant 
and  must  be  measured  in  amperes. 

Not  considering  the  ends  of  the  tank,  there  will 
then  be  a  regular  drop  of  potential  along  this  column 
of  liquid,  like  in  a  ootentiometer  wire.  If  this  drop 
could  be  measured  in  volts,  between  any  two  points, 
then  the  resistance  of  the  column  between  those 
points  could  be  determined  by  Ohm's  law,  and  from 
this  and  the  known  cross-section  and  distance  be- 
tween the  points,  the  specific  resistance  of  the  liquid 
could  easily  be  calculated. 

'he  difficulty  lies  in  determining  this  drop  of 
potential  without  introducing  a  large  and  unknown 
or  variable  error,  due  to  the  direct  or  counter  elec- 
tromotive force,  or  w'hat  is  often  called  polarization, 
at  the  electrodes,  which  must  be  inserted  in  the 
liquid  in  order  to  be  able  to  use  a  voltmeter  to 
measure  this  drop  in  volts.  It  would  evidently  be 
quite  improper  to  use  two  platinum  electrodes  con- 
nected to  a  voltmeter,  as  the  shunt  current  in  the 
voltmeter,  even  though  it  is  extremely  small,  would 
cause  very  appreciable  errors  in  the  form  of  direct 
or  counter  electromotive  forces  at  the  contact  of 
the  platinum  and  the  liquid,  as  gases  would  be 
formed  there.  Even  an  electrometer  could  not  be 
used  in  this  way  instead  of  a  voltmeter,  as  the  small 
charge  entering  the  instrument  would  produce 
some  chemical  decompositions  at  the  electrodes,  and 
thus  give  rise  to  an  error. 

The  only  correct  way  is  to  have  absolutely  no 
current  flowing  in  that  voltmeter  circuit.  This  is 
accomolished  in  a  very  simple  wa3'  by  inserting  a 
cell  CE)  of  known  electromotive  force  in  this  local 
circuit,   taking  care,   of    course,    that    it   is    properly 

I.  Paper  read  hefore  the  American  Institute  of  Electrical 
Eagineers  at  New  York  city  on  February  28.  1902. 


connected  with  respect  to  its  polarity.  This  need  not 
be  a  standard  cell,  but  may  be  any  convenient  ac- 
cumulator or  primary  cell  or  group  of  cells  whose 
voltage  is  measured  at  the  time  of  making  the  test; 
whether  it  is  essential  or  not  that  its  electromotive 
force  be  great  enough  to  decompose  the  liquid 
under  test,  for  reasons  which  will  be  better  under- 
stood later,  was  not  determined ;  in  the  writer's  tests 
it  was  great  enough  for  such  decomposition.  Any 
convenient  galvanoscope  or  zero-reading  instrument, 
which  may  be  a  sensitive  Weston  instrument,  is 
then  inserted,  as  shown  by  (G)  in  this  circuit,  and 
the  two  auxiliary  electrodes  (e)  and  (f)  are  then 
moved  farther  apart  or  nearer  together,  until  the 
current  in  that  local  circuit  is  zero.  The  resistance 
of  the  length  of  the  column  of  liquid  between  these 
two  electrodes  is  then  equal  in  ohms  to  the  quotient 
of  the  voltage  of  that  cell  by  the  current  in  amperes 
flowing  through  the  tank.  Knowing  the  cross-sec- 
tion of  the  liquid  column,  the  specific  resistance  of 
the  liquid  is  then   easily  calculated. 

The  nature  of  these  two  auxiliary  electrodes  for 
measuring  this  drop  of  potential  is,  however,  of 
very  great  importance.  They  must,  of  course,  be 
identical  in  material  in  order  that  the  counter  and 
the  direct  electromotive  force  at  their  contact  with 
the  liquid  balance  each  other  exactly  and  are  thereby 
eliminated.  They  must  also  be  chemically  inert 
toward  the  liquid,  except  perhaps  in  a  case  in  which 
the  liquid  is  a  salt  of  a  metal,  when  it  might  be  pos- 
sible to  use  electrodes  of  that  metal,  as  copper  in 
copper  sulphate,  because  there  is  then  no  polariza- 
tion, and  the  direct  and  counter  electromotive  forces 
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are  equal  and  opposite;  or  the  so-called  "hydrogen 
electrode"  might  be  used  with  certain  acids;  but 
the  writer  has  not  tried  these,  and  cannot  say 
whether  or  not  they  will  answer  the  purpose.  The 
electrode  must,  furthermore,  not  have  the  property 
of  combining  with  the  products  of  the  slight  decom- 
position which  must  take  place  before  the  point  of 
zero  current  has  been  found,  and  for  this  reason 
platinum  will  not  answer  well  in  the  many  cases 
in  wtiich  oxygen  and  hydrogen  are  evolved  at  these 
electrodes,  because  it  at  once  unites  in  some  way 
with  these  gases  and  then  becomes  useless  as  an 
inert  electrode.  Platinum-black  electrodes  are.  of 
course,  still  worse,  for  the  same  reason.  Carbon  was 
found  to  possess  this  property  to  some  extent  also ; 
moreo^'er,  it  cannot  well  be  had  in  such  sheets  that 
a  sharp  reading  can  be  taken  on  the  linear  scale.  It 
was  found  that,  with  platinum,  for  instance,  no  defi- 
nite points  could  be  found  (when  the  liquid  was 
sulphuric  acid)  at  w^iich  the  current  would  be  zero; 
the  position  for  zero  reading  would  depend  upon 
which  direction  the  current  in  that  local  circuit  had 
just  before;  that  is.  whether  the  plates  were  being 
moved  apart  or  toward  each  other;  also,  on  how 
large  that  previous  current  had  been. 

After  trying  various  metals,  it  was  found  that 
gold  was  by  far  the  best  and  was  very  satisfactory, 
at  least  for  that  large  class  of  electrolytes  in  which 
oxygen  and  hydrogen  would  be  evolved  at  these 
electrodes.  Two  gold  coins  answered  very  well 
when  their  thickness  did  not  introduce  too  great  an 
error  in  the  reading  of  the  scale.  Gold  may  pos- 
sibly not  act  as  well  in  solutions  of  chlorides  or 
cyanides ;  the  writer  has  not  tried  it  in  such  solu- 
tions. It  is  important,  of  course,  that  these  elec- 
trodes be  only  slightly  immersed  in  the  liquid,  so 
as  not  appreciably  to  change  the  directions  of  the 
paths  of  the  current  around  them. 

It  was  found  to  be  very  necessary  to  approach 
the  zero  position  from  each  of  the  two  directions. 
The  simplest  way  to  do  this  is  to  oscillate  one  of 
the  electrodes  very  slightly  when  the  zero  position 
has  been  found  approximately ;  if  the  needle  of  the 
galvanoscope  then  oscillates  on  both  sides  of  its  zero 
point,  the  correct  position  has  been  found.  This 
method  was  the  one  used  and  gave  very  satisfactory 
results.  Another  method  of  effecting  this  oscilla- 
tion would  be  to  superpose  a  small  alternating  cur- 
rent on  to  the  main  current  in  the  tank.  This  might 
be  done  by  inserting  an  electromagnet  in  the  main 
circuit  and  vibrating  an  armature  in  front  of  it. 
Perhaps  a  current  from  a  dynamo  would  be  suffi- 
ciently pulsating;  the  writer  used  accumulators  as 
a  source.  Another  method  would  be  to  have  a  small 
external  resistance  in  circuit  with  the  tank,  and 
short-circuit  it  sufficiently  rapidly  so  that  the  ampere- 
meter will   still   indicate   the  mean  current. 

The  deflections  just  before  the  zero  position  was 
found  seemed  to  be  somewhat  of  the  nature  of  slow 
condenser  charges  and  discharges,  \vhich  gradually 
fell    toward    zero. 

The  writer  used  the  apparatus  only  for  obtaining 
results  sufficiently  accurate  for  practical  purposes, 
and  therefore  is  not  able  to  say  whether  it  could  be 
used  also  as  an  instrument  of  precision  for  research 


work.  For  practical  work  it  answers  very  well,  and 
has  the  advantage  that  the  ordinary  direct-current 
instruments  usually  at  hand  can  be  used,  the  only 
special  apparatus  being  the  tank,  which,  for  most 
liquids,  can  be  readily  made  of  wood,  coated  on  the 
inside  with  asphalt  varnish.  The  resistance  of 
liquids  determined  in  this  way  agreed  very  well 
with  those  recorded  in  tables. 

The  apparatus  was  used  in  the  following  way  to 
determine  the  greatest  potential  at  which  a  current 
would  not  pass  continuously  from  an  electrolyte  into 
and  out  of  "a  lead  pipe  through  which  the  liquid 
flowed,  as  described  in  the  introductory  remarks. 
After  having  determined,  as  just  described,  the  fall 
of  potential  per  centimeter  of  column  of  liquid  in 
the  tank,  the  test  electrodes  were  replaced  by  others 
of  lead,  which  were  connected  through  a  galvan- 
ometer (without  a  battery).  When  these  electrodes 
were  gradually  moved  away  from  each  other,  no 
current  flowed  through  this  ammeter  until  they 
were  a  certain  distance  apart,  and  then  current  sud- 
denly began  to  flow.  Knowing  the  fall  of  potential 
per  centimeter,  and  the  distance  between  the  elec- 
trodes when  current  suddenly  begins  to  flow,  the  de- 
sired voltage  is  readily  calculated. 

The  same  apparatus  might  be  used  for  other  pur- 
poses also.  For  instance,  to  measure  the  resistance 
of  diaphragms,  like  porous  cups.  The  resistance  of 
any  convenient  length  of  the  column  is  first  meas- 
ured by  itself  and  then  with  the  diaphragm  inserted, 
the  increase  being  that  of  the  diaphragm. 

A  modified  method,  which  was  tried  prior  to  the 
one  described  above,  proved  to  be  a  failure.  It  con- 
sisted in  using  two  electrodes  of  dift'erent  materials, 
such  as  zinc  and  carbon,  for  instance,  when  the 
liquid  was  sulphuric  acid;  these  would  by  themselves 
•Toduce  an  electromotive  force  when  no  current  was 
flowing  in  the  tank ;  this  electromotive  force  was 
measured  and  the  current  in  the  tank  was  then 
started  and  increased  (or  the  distance  between  the 
electrodes  increased  for  constant  current)  until  the 
drop  of  voltage  in  the  column  of  liquid  between 
these  electrodes  was  just  equal  to  the  direct  electro- 
motive force  of  the  electrodes,  in  which  case  no 
current  would  flow  from  one  to  the  other.  The  re- 
sults, however,  were  very  unsatisfactory  and  indefi- 
nite. The  secret  of  the  success  of  the  apparatus  lay 
entirely  in  the  use  of  the  supplementary  battery 
and    identical,    inert    or    reversible    electrodes. 

The  theory  of  the  method  does  not  seem  to  be 
clear,  but  as  actual  and  correct  results  were  ob- 
tained, there  msut  be  some  correct  explanation.  The 
important  points  are,  that  the  current  in  the  auxiliary 
circuit  must  be  zero,  so  that  there  can  be  no  chemical 
decomposition  or  polarization  in  this  circuit ;  and 
that  the  tw'O  electrodes  must  be  alike,  so  that  any 
possible  and  unknown  electromotive  force  that  may 
exist  between  the  electrode  and  the  liquid  i.'^  elimi- 
nated by  the  fact  that  it  is  always  exactly  balanced 
by  a  second  one  of  equal  amount,  but  opposite  sign, 
at  the  other  electrode.  The  electrodes  must,  further- 
more, be  chemically  inert  in  the  liquid  under  test, 
with  perhaps  the  exceptions  above  cited.  The  ap- 
parent conflict  with  theory  arises  from  the  fact  that 
it  would  at  first  appear  that  there  could  be  no  re- 
verse current  in  the  auxiliary  circuit  until  the  fall 
of  potential  between  the  auxiliary  electrodes  is  great 
enough  not  only  to  overcome  the  electromotive  force 
of  the  battery,  but  also  that  for  the  decomposition 
of  the  solution  under  test.  But  as  such  currents 
were  really  obtained,  it  shows  that  this  explanation 
does  not  apply.  Probably  the  currents  obtained 
near  the  zero  position  are  due  to  the  condenser 
action  of  the  auxiliary  battery ;  in  fact,  they  were 
more  like  throws  of  the  needle  than  steady  currents: 
it  was  found  necessary  to  watch  the  deflection  of 
the  needle  while  the  electrode  was  being  moved,  as 
the  deflection  seemed  to  diminish  immediately  after- 
ward. If  this  is  the  correct  explanation,  better  re- 
sults might  possibly  be  obtained  bj'  adding  a 
condenser  in  that  auxiliary  circuit,  parallel  to  the 
battery.  Or  these  currents  may  be  what  the  Ger- 
mans call  "reststroeme,"  that  is.  currents  which  flow 
before  the  voltage  of  decomposition  has  been  reached. 
Time  did  not  permit  making  researches  to  settle 
this  question.  This  is  left  to  others  who  may  be 
interested. 


"Electrical"  Fires  in  Michigan. 

Although  electricity  is  occasionally  the  cause  of  a 
fire,  a  recently  published  report  from  the  Michigan 
Underwriters'  Inspection  Bureau  shows  that  the 
number  of  fires  alleged  to  have  been  caused  by  elec- 
tricity is  far  in  excess  of  those  that  really  are 
caused  by  that  means.  The  folla\ving  statistics  dis- 
close the  facts  as  brought  out  by  official  inspection: 
Number  of  fires  caused  by  electricity  in  1889,  t,  loss, 
$21,000;  in  1895.  19,  loss,  $74,265;  in  1896,  .35.  loss, 
$97,232.86;  in  1S97.  50.  loss,  $93^514:  '"  180S,  54. 
loss,  $64,885.85;  in  1899,  30,  loss.  $52,228.58;  in 
1900,  15,  loss,  $56,033.93;  in  1901,  17.  loss,  $7-580; 
total,    $466,740.22. 

The  aggregate  loss  from  fires  in  Michigan  since 
1897  attributed  to  electricity,  but  of  which  a  num- 
ber, upon  investigation,  were  found  to  be  of  other 
origin,  was  $582,673.  William  T.  Benallach.  elec- 
trical inspector,  in  commenting  on  the  report,  states 
that  practically  all  of  the  electric  fires  have  been 
traceable  to  defects  where  the  equipment  was  not 
in  strict  accordance  with  the  National  Code.  The 
report  contains  the  information  that  there  are  224 
towns  in  Michigan  using  electric  light  or  power: 
also  that  in  the  last  year  there  have  been  12  deaths 
and   nine   injuries   from   electric    shock. 
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The  Rating  of  Incandescent  Lamps. 

At  the  Cincinnati  convention  of  tlie  National  Elec- 
tric Light  Association  a  committee  consisting  of 
Lonis  Bell,  James  L  Ayer  and  Calvin  W.  Rice  rcc- 
coniniended  that  the  association  adopt  the  certified 
standards  of  the  L'nited  States  Bureau  of  Standards 
as  the  basis  of  rating  for  incandescent  lamps.  Con- 
tinuing, the  committee  said; 

"With  respect  to  the  manner  in  which  incandes- 
cent lamps  shall  be  tested,  your  committee  adheres 
to  the  opinion  that,  while  in  theoo'  the  mean  spheri- 
cal candlepower  should  be  the  final  test  for  luminous 
radiation  of  incandescent  or  other  lamps,  until  such 
candlepower  can  be  determined  by  more  correct  and 
precise  processes  than  are  now  commercially  avail- 
able, it  is  best  to  depend  upon  the  mean  horizontal 
candlepower,  to  be  determined  by  rotating  the  lamp 
in  the  manner  heretofore  suggested  and  in  general 
use.  Obviously,  such  a  measurement  does  not  place 
lamps  with  all  possible  shapes  of  filament  on  a 
parity,  but  it  does  treat  with  substantial  justice  ordi- 
nary commercial  incandescent  lamps,  and  moreover 
it  corresponds  to  the  way  in  which  other  illuminants 
— competitors  of  the  electric  lamp — are  habitually 
measured.  Cases  will  undoubtedly  arise  in  which 
candlepower  in  some  specified  direction  may  demand 
the  consideration  of  the  members  of  the  association. 
In  all  cases  where  directed  candlepower — as  contra- 
distinguished from  distributed  candlepower — is  to  be 
considered  the  only  possible  way  of  placing  various 
illuminants  on  a  parity  is  to  measure  their  intensity 
in  the  direction  in  which  a  specialized  radiation  is 
wanted,  including  in  such  measurement  the  effect 
of  all  devices  intended  to  produce  directed  ilhimina- 
tion,  such  as  reflectors,  special  globes  and  special  po- 
sitioning of  the  light-g;iving  parts  of  the  lamp  with 
reference  to  intensity  in  particular  directions.  The 
great  bulk  of  all  lighting  done  by  the  members  of 
the  association  is  distributed  lighting,  and  for  this 
purpose  your  committee  believes  that  the  mean  hori- 
zontal candlepower  rating  should  be  adhered  to, 
while  for  the  special  problems  of  directed  lighting 
all  means  for  securing  unusual  intensity  of  illumina- 
tion in  some  particular  direction  of  the  lamp  ought 
to  be  included  and  placed  on  a  parity.  For  example, 
rating  a  Nernst  lamp — which  is  deliberately  intended 
to  give  a  downward  hemispherical  distriijution — on 
its  mean  horizontal  candlepower  would  be  mani- 
festly unfair ;  while  if  a  lower  hemispherical  dis- 
tribution is  for  any  particular  purpose  desired,  it 
would  be  equally  unfair  to  deny  to  incandescent 
lamps  the  privileges  of  using  reflectors  or  similar 
means  of  turning  downward  the  luminous  energy, 
which  would  otherwise  not  be  radiated  in  the  di- 
rection contemplated.  In  other  words,  your  com- 
mittee thinks  that  a  logical  distinction  can  be  drawn 
and  should  be  made  between  general  and  directed 
illumination.  Lights  designed  for  the  former  class 
of  work  can  be  conveniently' measured  in  a  single 
conventional  zone,  while  in  directed  illumination  the 
only  fair  programme  is  to  compare  lights  on  the 
basis  of  the  directed  beam  which  is  desired  for 
practical   use." 

The  report  w-as  adopted  by  the  association. 


CORRESPONDENCE. 


Development  in  Southern  States  from  a 
British    Viewpoint. 

'I'hat  the  advancement,  electrically,  which  has  heen 
made  in  the  last  few  years  in  the  southern  states 
is  noticeable  is  testified  to  by  a  recent  report,  trans- 
mitted to  the  British  government  by  Consul  Coet- 
logon,  who  is  stationed  at  Charleston,  S.  C.  He 
says  that  the  southern  states  present  one  of  the 
most  attractive  fields  in  the  United  States  for  engi- 
neering skill.  Power,  he  states,  can  be  readily  sent 
from  one  to  10  miles  with  little  loss,  rendering  it 
possible  to  construct  mills  at  considerable  distances 
from  rapids  and  falls  and  yet  have  all  the  advan- 
tages derived  from  cheap  waterpower.  During  the 
last  few  years  not  less  than  40  waterpower  plants 
for  manufacturing  cotton  goods,  supplying  towns 
with  electric  light  and  street-railway  power,  have 
iiecn  established  in  Georgia,  and  the  indications  are 
that  as  many  more  will  soon  be  required.  The  head- 
waters of  the  Savannah  River,  on  both  the  South 
Carolina  and  Georgia  shores,  are  expected  to  fur- 
nish some  thousands  of  horsepower  that  will  be 
needed  for  manufacturing  enterprises  within  the 
next  12  months.  It  has  been  estimated  that  in 
Georgia  alone  there  is  probably  enough  undeveloocd 
waterpower  now  available  to  serve  every  mill,  fac- 
tory and  railway  in  the  stale,  and  still  leave  a  large 
surplus,  and  this  will  apply  also,  in  a  more  or  less 
modified  decrrce.  to  North  and  South  Carolina.  Ala- 
Ir.ma  and  Tennessee. 


Telegraph  Lines  in  Cuba. 

When  the  United  States  Army  occupied  Havana 
in  January,  1899,  it  is  said  that  there  were  1,000 
miles  of  inefficient  telegraph  lines  in  Cuba.  The 
Signal  Corps  of  the  army  reconstructed  and  ex- 
tended the  system  and  has  recently  turned  over  to 
the  Cuban  republic  3.500  miles  of  telegraph  lines 
■which  give  efficient  and  regular  service.  The  sys- 
tem has  brought  into  the  Cuban  treasury  within  the 
last  year  $100,000.  and.  in  addition,  has  transmitted 
free  official  business  for  the  entire  island,  which,  at 
the  same  rate,  would  have  cost  $250,000.  The  regu- 
lar rate  is  two  cents  a  word  in  each  province,  with 
one    cent    additional    for    each    additional    province, 


New  York  Notes. 

New  York,  June  2. — One  of  the  speed  tests  which 
were  conducted  yesterday  on  Staten  Island  by  the 
Automobile  Club  of  America  terminated  disas- 
trously, two  deaths  and  injuries  to  about  18  people 
being  the  result.  The  electric  racing  machine  of 
the  Baker  Motor  Vehicle  Company  of  Cleveland 
swerved  from  the  course  and  dashed  into  the  mass 
of  people  which  was  viewing  the  test.  At  the 
time  of  the  accident  the  automobile  was  going  at  a 
rate  of  about  a  mile  in  47  seconds.  Walter  C.  Baker 
was  steering  the  vehicle  and  C.  E.  Denzer  was 
attending  to  the  electrical  apparatus.  No  adequate 
explanation  of  the  accident,  other  than  that  there 
was  possibly  a  defect  in  the  steering  device,  has 
been   given. 

Terms  for  the  construction  of  the  Pennsylvania 
railroad  tunnel  under  the  island  of  Manhattan  have 
finally  been  reached.  They  were  proposed  by  Con- 
troller Grout  and  provide  that  the  Pennsylvania 
Company  shall  pay  50  cents  for  each  foot  of  track 
within  the  jurisdiction  of  the  city,  for  the  first  10 
years  that  the  tunnel  is  open  for  operation,  and  $1 
a  track  foot  per  annum  for  the  remaining  15  years 
of  the  25-year  franchise.  The  total  trackage  which 
the  company  wtll  have  in  its  tunnel  will  be  about 
12  miles,  and  under  Mr.  Grout's  proposal  the  com- 
pany will  pay  to  the  city  $31,080  per  annum  for  the 
first  10  years  and  $62,160  per  annum  for  the  remain- 
ing 15  years,  or  a  total  of  about  $1,243,200  for  the 
length  of  the  franchise. 

Ex-Speaker  Thomas  B.  Reed  appeared  before 
United  States  Judge  Lacombe  last  Tuesday,  repre- 
senting the  Stanley  Electric  Manufacturing  Com- 
pany in  an  action  brought  against  it  by  the  Westing- 
house  Electric  and  Manufacturing  Company,  to  re- 
strain the  Stanley  Company  from  making,  selling  or 
using  appliances  which  are  alleged  to  be  infringe- 
ments of  patents  taken  out  by  Nikola  Tesla,  who 
assigned  them  to  the  Westinghouse  Company. 
Thomas  B.  Kerr  appeared  for  the  Westinghouse 
Company.     The  suit  had  its  beginning  in  189;^. 

The  Western  Union  Telegraph  Company  is  to  build 
iS  new  lines  from  this  city  to  Chicago.  The  cost 
of  the  18  lines  will  approximate  $1,000,000,  which 
will  be  met  by  the  sale  of  bonds. 

Although  no  definite  steps  have  been  taken,  there 
IS  considerable  talk  of  a  combination  of  all  the 
principal  electric  traction  and  light  companies  in 
New  Jersey.  Such  a  combination  would  represent 
a  capital  of  $100,000,000,  and  according  to  President 
E.  F.  C.  Young  of  the  North  Jersey  Street  Railway 
Company    the  plan  is  being  discussed. 

The  rumor  that  the  Interborough  Rapid  Transit 
Company  had  purchased  the  Queens  County  railroad. 
with  its  no  miles  of  traction  lines,  has  been  denied 
by    August    Belmont. 

The  strike  of  500  iron  workers  in  the  Rapid  Tran- 
sit Tunnel  will  probably  delay  the  iron  structural 
work  for  some  time. 

The  Union  Gas  and  Electric  Company  has  heen 
incorporated  to  operate  in  New  York,  Queens  and 
Nassau  counties,  with  $2,000,000  capital  stock. 
John  L.  Lockwood,  Jr.,  and  Louis  L.  Delafield  of 
New  York  are  incorporators.  M.  L.   G. 


The  capital  is  $100,000,  with  privilege  of  increasing 
to  $250,000.  The  town  council  of  Brookland,  just 
across  the  river  from  Columbia,  where  the  line  will 
run,  has  granted  right-of-way  through  the  streets 
of  that  town.  L. 


Southern  Developments. 

Charlotte,  N.  C.  May  30. — The  City  Council  of 
■  Birmingham.,  Ala.,  has  granted  a  franchise  to  James 
L.  Tanner  and  associates  to  build  an  electric  power 
and  lighting  plant  with  wires  underground.  West- 
ern capital  is  interested.  It  is  said  that  the  system 
will  be  in  operation  in  one  year. 

Work  on  the  power  house  and  large  dam  of  the 
Catawaba  Power  Company  is  being  pushed  rapidly 
near  Fort  Mill,  S.  C.  It  is  thought  the  work  will 
be  completed   by    December. 

A  petition,  signed  by  Judge  Emmet  Field  and 
John  G.  Doyle,  has  been  filed  in  the  Fiscal  Court  at 
Louisville,  Ky..  asking  for  the  sale  of  a  franchise 
to  an  electric-railway  company  on  the  Browns- 
boro  road.  The  object  is  to  build  the  road  from 
the  city  limits  of  Louisville  to  Worthington. 

An  electric-railway  line  and  electric  lights  for 
the  town  of  Tuscaloosa,  Ala.,  are  being  considered. 
Birmingham  capital  is  promoting  the  scheme.  The 
plan  proposed  is  to  harness  North  River,  six  miles 
from  the  town,  and  there  develop  the  necessary 
power. 

Recently  the  Magnolia  Traction,  Light  and  Power 
Company  obtained  a  charter  for  an  electric-railway 
line  from  Charleston.  S.  C.  to  Summerville,  S.  C. 
Now.  application  has  been  made  by  the  Charleston 
Suburban  and  Summerville  Railway  Company  for 
the  purpose  of  connecting  the  two  places  by  an 
electric-railway  line,  to  he  28  miles  long.  The  in- 
corporators are  John  J.  O'Connell,  R.  P.  Evans  and 
others  of  Charleston.  The  capital  stock  of  the  lat- 
ter  company    is   $500,000. 

J.  J.  Fretwell,  owner  of  thc"^  superb  waterpower 
rights  at  Hatton's  Ford  and  Tugaloo  River,  states 
that  the  power  there  will  soon  he  developed.  At 
Hatton's  Ford  alone  there  is  from  6.000  to  10,000 
horsepower  available.  Besides  the  proposed  cotton 
mill  on  Tugaloo  River,  there  is  a  great  possibility 
that  power  will  be  brought  to  Anderson.  S.  C,  from 
the   .same   place. 

Application  has  been  made  by  Col.  G.  T.  Graham, 
representing  the  Columbia  and  Lexington  Railway 
Company,  for  a  charter.  The  proposed  line  will 
connect  Columbia,  S.  C,  with  Lexington.  S.  C,  and 
both   passenger  and    freight   traffic   will   be   handled, 


From  the  Buckeye  State. 

Columbus,  Ohio,  May  31. — Henry  A.  Everett  and 
E.  W.  Moore  have  been  in  New  York  for  some  time 
negotiating  the  sale  of  some  of  their  electric-railroad 
holdings,  and  it  has  been  announced,  upon  seemingly 
good  authority,  that  they  disposed  of  20,000  shares 
of  Detroit  United  Railway  stock  at  prices  ranging 
from  71  to  72,  and  aggregating  in  cash  about  $1,800,- 
000.  The  syndicate  has  now  disposed  of  30,000 
shares  of  this  stock,  and  has  about  8,000  left.  It 
■  is  stated  that  it  had  borrowed  something  like  $45 
a  share  on  the  stock,  so.  after  paying  this,  it  will 
have  at  least  $700,000  or  $750,000,  which  will  be  used 
in  paying  other  claims  or  extending  and  improving 
properties  still  on  hand.  It  is  said  that  the  stock 
has  been  sold  very  largely  to  investors,  and  that  no 
syndicate  controls  the  road  now.  The  plan  has  been 
entirely  changed  since  the  first  attempt  was  made 
to  sell  the  property,  and  it  is  now  in  the  hands  of 
stockholders,  who  will  have  a  voice  in  the  manage- 
ment. It  is  also  stated  that  the  syndicate  has  had 
an  offer  of  22  on  its  holdings  in  the  Toledo  Rail- 
ways and  Light  Company,  some  portion  of  which 
may  be  paid  in  preferred  stock,  but  nothing  definite 
is  known  of  what  action  will  be  taken  in  this  matter. 
In  connection  with  these  statements,  it  may  be  said 
that  the  syndicate  may  retain  control  of  the  North- 
ern Ohio  Traction  Company,  which  has  been  a  pay- 
ing  investment   from  the    start. 

The  Little  Consolidated  Railroad  Company  of 
Cleveland  has  completed  its  extension  to  Edgewater 
Park,  and  cars  will  be  in  operation  on  it  in  a  few 
days. 

The  Toledo,  St.  Louis  and  Western  Railroad  Com- 
pany will  equip  its  railway  line  between  Kokomo 
and  Marion,  Ind.,  with  motor  cars,  and  compete 
with  the  new  electric  road  which  is  being  built  to 
parallel    it. 

The  Columbus  City  Council  is  considering  the 
application  of  the  Columbus,  Newark  and  Eastern 
Traction  Company  for  a  franchise  from  the  eastern 
corporation  line  to  the  center  of  the  city  on  Long 
Street.  The  council  will  require  that  the  new  road 
use  the  interurban  loop  and  sell  33  tickets  for  $1 
within    the    city   limits. 

The  City  Council  of  Canton  has  refused  to  grant 
the  Stark  Electric  Railway  Company  a  fran- 
chise over  certain  streets  to  the  center  of  the  city. 
The  company  asserts  that  it  will  stop  all  cars  at  the 
corporation  line  before  it  will  be  forced  into  a  traffic 
arrangement  with  the  Canton-Massillon  road.  The 
road  connects  Alliance  and  Canton  and  is  completed 
almost  to  Canton. 

The  Cincinnati  and  Indiana  Western  Railroad 
Company  has  increased  its  capital  stock  from  $400,- 
000  to  $900,000. 

The  Miami  Traction  Company  laid  its  tracks  on 
Factory  Street,  in  Springfield,  on  the  night  of  May 
26th  and  succeeded  in  finishing  the  job  before  the 
residents  found  out  what  was  being  done.  They 
had  refused  their  consents  to  the  road,  but  the  fran- 
chise is  good  now.  and  cars  will  be  running  over 
the  line   within   a    short   time. 

A.  L.  Rich  and  W.  P.  Hornaday  are  the  leading 
spirits  in  the  reorganization  of  the  Paducah  Electric 
Railway  Company,  which  was  incorporated  last  week, 
as  already  stated.  They  will  rebuild  a  large  portion 
of  the  lines  in  the  city  of  Paducah,  Ky.,  and  will 
build  country  lines,  extending  in  several  directions 
from  the  city,  as  well  as  a  lighting  and  power  busi- 
ness. Paducah  has  about  25,000  population.  Harry 
R.  Poerter  of  Cincinnati  will  take  the  position  of 
superintendent  on  July  ist. 

The  large  additions  to  the  plant  of  the  Warren 
Electric  and  Specialty  Company,  Warren,  are  almost 
completed.  Besides  a  large  office  building,  there 
will  be  a  new  three-story  storage  building  and  other 
improvements. 

The  Mogadore  and  Akron  Railway  Company  has 
been  incorporated,  with  a  capital  stock  of  $10,000. 
W.    A.    Dehnel    and    others    are    interested. 

The  Dayton  and  Troy  Traction  Company  has 
leased  the  Miami  Valley  Electric  Railway  Company's 
line  of  eight  miles,  between  Troy  and  Piqua.  at  an 
annual  rental  of  $9,600.  with  the  privilege  of  buying 
it   at  any  time  for  $240,000. 

The  officials  of  the  Columbus,  London  and  Spring- 
field Railway  Company  are  planning  to  run  their 
cars  over  some  portions  of  the  road  which  are 
straight  and  well  ballasted  at  the  rate  of  a  mile  a 
minute.  They  have  recently  added  several  cars 
which  are  equal  in  every  respect  to  the  best  railroad 
coaches. 

The  Columbus,  Delaware  and  Marion  Electric  Rail- 
way Company's  road  will  be  one  of  the  electric- 
railway  lines  out  of  Columbus  to  be  completed  this 
season.  Already  the  road  is  graded,  and  the  rails 
will  be  laid  from  Delaware  to  Worthington.  only 
a  short  distance  from  Columbus,  and  the  remainder 
of  the  line  is  almost  finished.  This  portion  will  be 
completed  and  cars  will  be  in  operation  by  about 
July  1st.  All  the  rights-of-way  have  been  secured 
from  Delaware  to  Marion,  and  the  construction  of 
that  portion  will  be  taken  up  as  soon  as  this  end 
is  in  operation.  Of  the  bonds  issued.  $400,000  will 
apply  to  the  line  between  Columbus  and  Delaware 
and  $600,000  to  that  between  Delaware  and  Marion. 
It   is    said   that    Murray   A.    Verncr,    president   of 
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the  Pittsburg  and  Mahoning  Valley  Railway  Com- 
pan}'^,  and  Myron  A.  Herrick  of  Cleveland  will  build 
a  line  connecting  Malioningtown  and  Beaver  Falls, 
Pa.,  thus  completing  the  lines  of  this  company  from 
Leavittsburg.  Ohio,  to  Pittsburg.  At  the  former 
place  the  Imc  will  connect  with  the  Cleveland  and 
Eastern  Traction  Company,  making  a  through  line 
between  the  two  cities.  The  Pittsburg  and  Ma- 
honing \'alley  is  the  company  that  was  organized  a 
short  time  ago  to  take  in  all  the  lines  from  Youngs- 
town  to  Newcastle,  Pa. 

The  Toledo,  Columbus,  Springfield  and  Cincinnati 
Railway  Company  is  to -control  an  extensive  electric- 
railway  system,  if  all  plans  work  out  as  desired. 
The  idea  is  to  build  a  line  from  Toledo  to  Cincin- 
nati, and  by  connecting  with  a  number  of  roads 
either  now  in  operation  or  building,  reach  many 
cities  and  towns  along  the  route.  The  plan,  as  now 
formulated,  contemplates  a  line  starting  at  Toledo 
and  passing  through  Ottawa.  Lima.  Bellefontaine, 
Peoria,  MarysviUe.  Columbus,  London.  Springfield, 
Lebanon,  Nason,  Lockland,  Carthage,  Hartwell,  and 
thence  to  Cincinnati.  The  main  line  will  pass 
through  Bellefontaine  and  Xenia,  and  the  line  from 
Columbus  to  Springfield  will  be  one  already  in 
operation  a  portion  of  the  way  and  used  merely  as 
a  connecting  line.  The  same  may  be  said  of  the 
proposed  line  from  Springfield  to  Dayton.  The  fol- 
lowing-named gentlemen  are  officers  of  the  company: 
President,  Ellis  Bartholomew,  Toledo;  vice-presi- 
dent, A.  F.  McCormick,  Columbus;  secretary,  J.  N. 
Covoult.  Toledo ;  treasurer,  W  P.  Heston,  Toledo. 
The  capital  stock  will  be  $5,000,000,  and  the  repre- 
sentatives of  the  road  are  now  in  the  East  endeavor- 
ing to  finance  it. 

The  Cincinnati  Traction  Company  has  issued  an 
order  that  all  of  its  regular  motormen  and  con- 
ductors shall  lay  off  at  least  two  days  every  month. 
This  is  done  to  have  them  secure  proper  rest  and 
give  the  substitutes  more  work.  O.  M.  C. 


Information  from  Indiana. 

Indianapolis,  June  2. — The  North  American  Rail- 
way Construction  Company  of  Illinois  has  filed  in- 
corporation papers  in  this  state.  The  capital  in 
Indiana  is  $10,000  and  the  local  representative  is 
J.  H.  McCowen.  The  company  will  build  a  num- 
ber of  electric- railway  lines  by  contract. 

The  City  Council  of  Madison  has  granted  a 
franchise  to  representatives  of  an  eastern  syndicate 
for  an  interurban  electric  railway  line  to  connect 
Madison  with  a  number  of  river  towns  and  cities. 

The  Eastern  (,Ind.)  Traction  Company  has  estab- 
lished a  new  service  by  putting  on  regular  passenger 
cars  between  Greenfield  and  Charlottesville.  Trips 
are  made  ever>-  hour.  The  Richmond  Company  is 
building  a  line  from  Cambridge  City,  via  Milton,  to 
Connersville.  In  a  short  time  the  service  will  be 
complete  to  the  Ohio  line. 

After  a  struggle  of  two  months  the  City  Council 
granted  a  franchise  to  the  Union  Traction  Com- 
pany at  Peru  last  week.  But  this  was  not  done 
without  concessions.  Only  iron  poles  are  to  be  used 
in  Broadway,  over  which  the  line  will  run.  and  the 
company  is  to  maintain  the  right-of-way,  the  road- 
way having  been  paved  recently;  transfers  are  to 
be  exchanged  with  the  Wabash  River  Traction  Com- 
pany, and  freight  trains  are  to  pass  through  the 
city  only  at  night. 

There  are  indications  of  a  fight  between  the  Lake 
Erie  and  Western  Railroad  Company  and  the  Mun- 
cie,  Hartford  City  and  Ft.  Wayne  Electric  Railway 
Compan\'.  whose  lines  are  practically  parallel.  At 
Muncie  the  last-named  company  will  connect  with 
the  Union  Traction  Company — in  fact,  the  expecta- 
tion is  that  it  will  become  in  time  a  part  of  the 
system.  The  road  is  almost  completed  and  the  big 
power  house  at  Eaton  is  ready  for  the  roof.  The 
Lake  Erie  and  Western  has  had  some  experience 
with  electric  lines.  It  used  to  do  a  heavy  local 
business  between  Fostoria  and  Findiay,  but  when 
the  electric  line  was  put  in  operation  not  a  through 
ticket  between  those  points  was  sold  over  the  Lake 
Erie  and  Western  for  five  months.  A  cheap  ticket 
was  put  on,  the  same  as  was  used  by  the  Big  Four 
in  competition  with  the  Union  Traction  Company, 
and  in  two  months  just  three  of  those  tickets  were 
sold. 

The  boycott  by  the  Central  Labor  Union,  growing 
out  of  the  street-railway  strike  at  Terre  Haute  is 
assuming  wide  range,  the  people  at  Brazil  and  Clin- 
ton taking  it  up.  Local  merchants  in  all  these 
places  who  have  patronized  the  electric  railway  have 
been  put  on  the  "unfair  list,"  and  those  who  buy 
goods  of  Terre  Haute  wholesale- houses  are  being 
boj'cotted  because  they  send  goods  over  the  line. 
The  merchants  in  surrounding  towns  have  petitioned 
the  Terre  Haute  merchants  to  use  every  means  to 
bring  about  a  settlement  of  the  strike,  the  effects 
of  which  are  felt  for  40  miles  around. 

City  officers,  business  men  and  newspaper  repre- 
sentatives from  Logansport  were  in  Indianapolis  last 
Thursday,  as  the  guests  of  the  Union  Traction  Com- 
pany. They  had  spent  the  day  traveling  over  the 
lines  of  the  company,  in  President  McCuUoch's 
private  car  Martha,  the  purpose  being  to  determine 
what  action  Logansport  will  take  toward  encour- 
aging the  company  to  build  an  interurban  line  to 
that  city.  Stops  were  made  in  Marion,  Anderson, 
Muncie  and   Indianapolis. 

An  electric-railway  line  from  Evansville  to  Prince- 
ton is  now  practically  assured.  Ohio  capitalists  have 
taken  up  the  project,  and  all  that  is  now  necessary 
to  insure  the  completion  of  the  road  is  the  securing 


of  the  necessary  franchises  and  rights  of  way  along 
the  proposed  route. 

The  American  Electric  Fuse  Company  of  Chicago 
may  locate  at  Marion  if  the  necessary  inducements 
are    offered. 

The  Machine  Electric  Supply  Company  of  Muncie 
filed  articles  of  incorporation  last  week.  It  will  deal 
in  electrical  machinery  and  tools.  The  capital  is 
$10,000  and  the  board  of  directors  is  headed  by 
George  A.   Caldwell. 

A  bill  to  substitute  death  by  electricity  for  hang- 
ing as  capital  punishment  in  Indiana  will  be  intro- 
duced in  the  next  legislature  and  will  probably  be 
passed.  An  electrical  plant  is  in  use  at  Michigan 
City  prison,  and  high-voltage  current  for  executions 
could  be  secured  without  the  expense  of  additional 
macliincry.  F. 


Northwestern  Notations. 

Minneapolis,  Minn.,  May  31. — The  Mankato  and 
St.  Peter  Railway  and  Lighting  Company  has 
awarded  contracts  for  the  construction  of  its  plant, 
and  surveys  will  be  started  at  once  on  the  interurban 
electric-railway  line  from  Mankato  to  St.  Peter, 
Minn. 

Fire  in  the  electrie-light  station  at  Morris,  Minn., 
did  damage  to  the  amount  of  $2,Soo  and'  left  the  city 
in    darkness   until   repairs  could  be  made. 

The  city  of  Vancouver,  Wash.,  has  sold  the  mu- 
nicipal electric-light  plant  to  J.  R.  Harvey  for  $11,- 
000  and  has  granted  him  a  franchise  for  25  years, 
privileges  for  10  years  of  which  are  exclusive.  Mr. 
Harvey  will  at  once  install  a  new  and  modern  plant, 
at  a  cost  of  $50,000.  Mr.  Harvey  has  been  operating 
the  plant  for  several  years  under  a  lease. 

The  Kaukauna  (Wis.)  Electric  Light  Company 
has  announced  a  raise  in  rates  of  33  1-3  per  cent, 
from  June  ist.  The  action  is  based  on  the  ground 
that  the  city  has  forced  the  company  into  a  great 
and  unnecessary  hardship  in  burying  its  wires.  No- 
tice is  also  given  that  during  the  time  of  making 
underground  connections,  about  60  days,  the 
current  wU  be  off  and  no  light  furnished.  The 
company  has  fought  for  some  time  against  placing 
its  wires  underground. 

The  Fond  du  Lac  (Wis.)  Railway  and  Light 
Company  will  erect  an  addition  to  its  power  station 
at  once.  It  is  understood  that  the  company  will 
furnish  power  for  the  new  Fond  du  Lac  and  Osh- 
kosh  interurban  electric-railway  line,  which  is  soon 
to  be  completed. 

Warren,  Minn.,  has  awarded  contracts  for  a  mu- 
nicipal light  and  water  system.  The  plant  will  in- 
clude eight  arc  and  15  street  incandescents  of  32 
candlepower. 

The  Cottagewood  Water  and  Light  Company  has 
been  incorporated  to  furnish  electric  light  and  water 
for   Deephaven,    Minn.,    on    Lake   Minnetonka. 

Plans  are  being  discussed  at  Dubuque,  Iowa,  for 
the  construction  of  electric-railway  lines  into  Wis- 
consin,   connecting  with   a  number   of  towns. 

Lynch  &  Lindhart  contemplate  an  electric-light 
plant   for  Campbell,   Minn. 

Benjamin  H.  Warren  of  Pittsburg  has  bought  a 
controlling  interest  in  the  Electric  and  Water  Com- 
pany of  Little  Falls,  Minn.,  from  John  A.  Berkey. 
It  is  understood  the  new  owner  is  largely  interested 
in  the  company  which  owns  the  waterpower  and 
proposes  building  interurban  electric- rail  way  lines 
to  run  east  and  west  from  the  city. 

The  milling  company  at  Bathgate,  N.  D.,  is  urged 
to  install  an  electric-lighting  system  in  connection 
with  the  mill. 

Electric-railway  lines  are  projected  from  Vermil- 
lion, S.  D.,  to  the  east  and  west  sides  of  Clay  County. 

An  electric  railroad  is  projected  from  Madison, 
Wis.,  north  to  Green  Bay  and  De  Pere.  This  proj- 
ect is  a  result  of  the  refusal  of  the  Illinois  Central 
Railroad  Company  to  extend  its  line  from  Madison 
to  Green  Bay. 

Citizens  of  Cloquet,  Minn.,  are  up  in  arms  against 
the  proposed  plan  of  the  Highland  Canal  and  Power 
Company  of  Duluth.  The  latter's  plan  is  to  create 
a  reservoir  which,  when  flooded,  would  cover  a 
space  of  40  square  miles.  This  would  take  two 
years  to  fill,  and  during  all  this  time  the  waterpower 
at  Cloquet  would  be  out  of  use.  and  its  power 
would  be  diminished  thereafter,  if  there  remained 
anything  of  Cloquet  after  a  two  years'  extinglish- 
ment. 

It  is  claimed  that  truck  farmers  in  the  vicinity 
of  Minneapolis  have  had  remarkable  success  in  forc- 
ing vegetation  by  means  of  electric  currents 
grounded  in  the  earth  in  which  it  is  growing. 
This  is  found  to  be  much  better  and  more  prac- 
ticable than  the  use  of  lights  for  forcing  the  growth. 

R. 


Beyond  the  Rockies. 

Salt  Lake  City,  May  31. — The  Honorine  mine  in 
Bingham  Canyon.  Utah,  will  be  equipped  with  elec- 
tric lights,    hoists  and    pumps. 

The  Electric  Power  Company,  Limited,  of  Boise, 
Idaho,  has  opened  a  supply  store  in  that  city. 

The  Nevada  Construction  Company  has  been  jn- 
co'rporated  in  Carson  City,  Nevada,  with  a  capital 
stock  of  $100,000.  The  directors  are  W.  E.  Sharon, 
C.  A.  Lux  and  J.  N.  Gardner.  The  company  will 
install  electric  power  and  lighting  plants  in  the  state. 
A  plant  will  at  once  be  started  at  Tonopah,  Nevada. 

The  American  Falls  Power,  Light  and  Water 
Company  of  American  Falls.  Idaho,  has  received 
a  large  amount  of  machinery  for  its  new  power 
plant,  including  two  pairs  of  36-inch   Sampson  tur- 


bine waterwheels,  Lombard  governor,  draft  tubes, 
intake  pipes,  etc. 

The  New  Mexico  Light  and  Power  Company  has 
been  incorporated  at  Albuquerque,  N.  M.,  with  a 
capital  stock  of  $50,000.  C.  D.  Cochrane,  E.  L. 
Medley  and  E.  J.  Alger  are  incorporators. 

The  county  commissioners  of  Silver  Bow  County, 
Mont.,  will  purchase  a  gasoline  engine  and  gener- 
ator, to  be  placed  in  the  courthouse  at  Butte.  The 
proposed  plant  will  cost  about  $3,000,  saving  to  the 
county  about  $700  annually. 

The  C.  and  C.  mine  near  Reno,  Nevada,  has  in- 
stalled the  following  electrically  operated  machinery: 
A  200-horsepower  hoist,  a  lOO-horsepower  com- 
pressor, a  15-horsepower  motor  in  the  machine  shop, 
a  30-horsepower  motor  in  the  saw  mill,  a  10- 
*  horsepower  motor  in  the  rock  breaker  and 
two  lo-horsepower  motors  to  work  underground 
fans.  Every  part  of  the  mine  is  lighted  by  elec- 
tricity. A  contract  has  been  let  for  three  electric 
pumps,  using  250  horsepower.  Power  will  be  taken 
down  the  shaft,  2,300  feet,  by  an  armored  cable. 
Power  is  supplied  by  the  Truckee  River  General 
Electric  Company. 

The  Butte  (Mont.)  Electric  Railway  Company 
will  make  a  number  of  extensions  to  its  lines  this 
summer. 

E.  Wade  has  been  granted  an  electric-light  fran- 
chise by  the  City  Council  of  Cripple  Creek,  Colo.  It 
is  said  Mr.  Wade  and  associates  will  at  once  build 
their    new    plant. 

A  gas-power  plant  is  being  successfully  operated 
at  Kfacosari,  Sonora,  Mexico.  All  power  is  gen- 
erated at  a  central  station  and  transmitted  electric- 
ally about  20  miles.  The  gas  used  is  a  mixture  of 
water  gas  and  producer  gas. 

Charles  L.  Palmer  has  been  granted  a  franchise 
to  build  and  maintain  a  street-car  line  in  Baker 
City,   Ore. 

By  order  of  the  court  the  street-railway,  electric- 
light  and  gas  plant  of  the  Helena  (Mont.)  Power 
and  Light  Company  has  been  sold  at  public  auction. 
T.  A.  Marlow,  representing  eastern  capitalists,  was 
the  only  bidder,  his  offer  of  $200,000  being  accepted. 
The  equipment  of  the  trolley  system  is  to  be  in- 
creased and  improvements  will  be  made  on  all 
tracks.     A  number  of  extensions  will  also  be  made. 

The  Tombstone  Electric  Light  and  Cold  Storage 
Company  of  Tombstone,  Ariz.,  will  at  once  start 
constructing   its   electric-power  plant. 

The  Consolidated  Railway  and  Power  Company 
of  Salt  Lake  is  making  a  number  of  extensive 
changes    in    its    power    station    and   line. 

The  Citizens'  Electric  Light  Company  of  Billings, 
Mont.,  elected  the  following-named  officers  for  the 
ensuing  year:  President,  C.  Yegen;  vice-president, 
L.  H.  Tenske ;  secretary,  J.  E.  Kurtz. 

The  American  Falls  Water  Power  Company  of 
Pocatello,  Idaho,  has  filed  a  request  for  a  contract 
to  furnish  lights  for  that  city.  C. 


On  the  Pacific  Slope. 

San  Francisco,  May  30. — The  electric  power-trans- 
mission line  of  the  Northern  California  Power  Com- 
pany will  be  extended  to  Willows,  under  franchise 
recently  purchased.  Twelve  towns  will  be  reached 
by   the    system. 

Tlie  Cumberland  Electric  Light  and  Power  Com- 
pany has  been  incorporated  at  Victoria,  B.  C,  with 
a  capital  of  $25,000.  The  company  will  install  an 
electric-light   plant   at    Cumberland,    B.    C. 

An  effort  is  being  made  to  induce  the  Huntington 
electric-railroad  syndicate  to  put  its  railway  line 
through  to  Buena  Park,  Cal. 

The  Santa  Ana  and  Long  Beach  Railroad  Com- 
pany's properties  owned  by  the  company  which  was 
organized  in  Santa  Ana,  Cal.,  about  a  year  ago  to 
build  a  steam  road  to  Long  Beach  have  been  sold  to 
a  new  company,  which  will  build  an  electric-railway 
line  between  Santa  Ana  and  Long  Beach  within  the 
year. 

The  Oregon  City  (Ore.)  and  Suburban  Electric 
Railroad  Company  has  been  incorporated  with  a  cap- 
ital of  $10,000,  with  the  privilege  of  increasing  to 
$1,000,000.  The  company  will  build  in  all  directions 
from  Oregon  City. 

A  new  power  plant  will  be  built  at  La  Grange, 
Cal.  A  company  has  secured  600  acres  of  land 
and  has  acquired  the  water  rights  of  the  La  Grange 
ditch,  which  will  furnish  2,000  inches  of  water. 
Work  on  construction  of  the  plant  will  at  once  be 
started. 

The  new  power  plant  at  the  Hall  mines,  near 
Nelson.  B.  C,  has  been  completed.  There  are  seven 
induction  motors  installed,  aggregating  300  horse- 
power, which  is  used  in  the  mill  and  smelter.  The 
current  is  furnished  by  the  West  Kootenay  Power 
Company. 

A  surveying  party  is  in  the  field  in  the  western 
part  of  Kern  County.  Cab,  locating  the  new  electric- 
railway  line  from  Ventura  to  Bakersfield,  which 
road  will  be  built  this  summer. 

The  Cascade  Water  Power  and  Light  Company, 
Ltd..  has  received  three  carloads  of  machinery  from 
the  Westinghouse  Company  for  its  new  sub-station  at 
Phcenix,  B.  C.  The  sub-station  will  be  built  of 
brick,  and  will  furnish  power  to  the  surrounding 
mines.  Five  carloads  of  machinery  have  been  re- 
ceived  at  the   power   house   at   Cascade. 

The  Pacific  Wireless  Telegraph  and  Telephone 
Company  of  Los  Angeles,  Cal.,  has  applied  for  per- 
mission to  erect  a  station  on  Olive  Street  in  that 
city, 

A  large  amount   of  machinery  has   been   received 
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by  the  Los  Angeles  Pacific  Railway  Company  for 
its  Santa  Monica  railway  lines  and  for  enlarging 
the  power  house.  The  road  has  been  rebuilt  for  the 
entire  distance  from  Los  Angeles  to  Santa  Monica, 
having  been  made  a  double-track  line,  curves  t.iken 
out  and  cut-olTs  made. 

The  Los  Angeles  and  Redondo  Railroad  Company 
has  applied  for  a  franchise  to  lay  tracks  in  several 
streets  in   Redondo,   Cal. 

The  Northern  California  Electric  Power  Com- 
pany is  now  furnishing  power  to  the  Mountain  Con- 
solidated Mine  Company's  smelting  plant,  which  is 
operated  wholly  by  electricity.  The  slag  railroad, 
traveling  cranes  and  smelting  furnaces — in  fact,  every 
piece  of  machinery  about  the  smelter  and  wprks  is 
operated  by  power  generated  at  the  Shingletown 
power  station,  80  miles  distant.  C. 


PERSONAL. 


George  H.  Gibson  of  the  \\'estinghouse  Companies' 
Publishing  Department,  Pittsburg,  Pa.,  spent  a  few 
days   in    Chicago   last   week. 

Professor  John  H.  Kineally,  head  of  the  mechan- 
ical engineering  department  of  Washington  Uni- 
versity at  St.  Louis,  has  resigned  his  position  and 
will    go    into    business    in    Boston. 

F.  W.  Kelly  has  been  appointed  to  succeed  Charles 
Voung  as  superintendent  of  the  People's  Light  Com- 
pany, at  Davenport,  Iowa.  Mr.  Young  has  resigned, 
to    engage    in    business    for   himself. 

William  E.  Haycox  of  Galion,  Ohio,  has  resigned 
his  position  of  general  manager  of  the  Ohio  Cen- 
tral Traction  Company,  which  he  has  held  since 
1897.  Mr.  Haycox's  management  of  the  company's 
affairs  during  his  employment  with  the  company  has 
been  highly  commended  by  the  other  officials. 

James  Swinburne  has  been  nominated  for  presi- 
dent of  the  Institution  of  Electrical  Engineers  of 
Great  Britain.  Other  nominations  include  the  fol- 
lowing well-known  English  engineers :  Vice-presi- 
dents, Major  P.  Cardevv,  S.  Z.  de  Ferranti,  John 
Gavey  and  Professor  O.  Lodge ;  honorary  treasurer. 
Professor   W.    E.   Ayrton. 

Maynard  W.  Hamblin,  who  for  three  years  has 
been  manager  of  the  Western  Union  Telegraph 
Company's  Milwaukee  office,  has  been  transferred 
to  New  York,  to  take  the  place  of  E.  M.  Mulford, 
Jr..  who  recently  went  to  New  York  from  Chicago 
to  take  the  position  of  superintendent  of  the  New 
York  offices.  Shortly  after  his  arrival  in  New 
York  Mr.  Mulford  was  made  superintendent 
of  the  first  and  fifth  districts  of  the  eastern  division 
of  the  Western  L'nion  Telegraph  Company.  F.  V. 
Moffitt  of  Sioux  City,  Iowa,  succeeds  Mr.  Hamblin 
in    Milwaukee. 

The  committee  on  memorials  at  the  recent  Cin- 
cinnati electric-light  convention  presented  a  fitting 
report  with  respect  to  the  members  of  the  association 
who  had  died  during  the  year :  C.  C.  Howell,  vice- 
president  and  general  manager  of  the  Knoxville 
Traction  company  and  the  Knoxville  Electric  Light 
and  Power  Company,  Knoxville,  Tenn. ;  Frederick 
A.  Gilbert,  president  and  general  manager  of  the 
Boston  Electric  Light  Company ;  S.  S.  Sias,  treas- 
urer of  the  Boston  Electric  Light  Company,  and 
George  B.  Neal.  treasurer  and  manager  of  the 
Charlestown  Gas  and  Electric   Company. 


ELECTRIC  LIGHTING. 

The  Dallas  (Texas)  Electric  Light  and  Power 
Company  has  been  incorporated  by  J.  E.  Adone, 
C.  A.  Keating  and  others,  with  $700,000  capital 
.stock. 

T.  J.  Smith  of  New  Lexington,  Ohio,  has  secured 
a  franchise  to  light  the  city  and  will  make  extensive 
improveiTients  in  the  New  Lexington  Light,  Heat 
and    Power   plant. 

The  Huntington  (L.  I.)  Town  Board  has  granted 
a  50-year  franchise  for  an  electric-lighting  plant 
to  Edward  Pigeon  of  the  North  Shore  Electric 
Power  and  ]^Ianufacturing  Company, 

The  Bonny  Eagle  Power  Company  has  been  or- 
ganized to  supply  electricity  for  light  and  heat  in 
the  towns  of  Standish,  Gorham,  Buxton,  Dayton, 
Hollis  and  Limington,  in  Maine.  The  capital  stock 
is  $50,000,  and  Albert  Merrill  of  Manchester,  N.  H., 
is   president. 

On  June  7th  the  citizens  of  Ballard,  Wash.,  will 
vote  on  the  proposition  of  supplying  a  better  light- 
ing system  for  the  city.  The  plans  proposed  provide 
for  a  plant  of  sufficient  capacity  to  develop  4,500 
16-candlepower  lights  and  a  separate  power  supply 
of  125  horsepower.  The  estimated  cost  of  the  pro- 
posed plant  is  $25,000,  of  which  $6,000  will  be  paid 
on  the  completion  of  the  plant,  and  the  city  bonded 
for  the   rertiainder. 


ELECTRIC  RAILWAYS. 

The  City  Council  of  Aurora,  111.,  has  granted  a 
franchise  to  the  Aurora,  Rockford  and  DeKalb 
Electric  Railway  Company  for  a  consideration  of 
$TO,ooo   in  cash. 

The  independent  union  movement,  started  by 
President  Roach  of  the  Chicago  Union  Traction 
Coiiipani',  in  opposition  to  the  Amalgamated  .As- 
sociation of  Street  Railway  Employes,  has  proven 
ineffective,  and  the  officials  of  the  traction  com- 
pany have  recognized  the  latter  union  and   acceded 


to  the  demands  of  the  labor  leaders  in  reinstating 
a  number  of  men  who,  it  is  alleged,  were  dis- 
charged for  promoting  the  interests  of  the  Amal- 
gamated  .Association. 

Negotiations  are  understood  to  be  under  way  for 
the  consolidation  of  the  Elgin,  Aurora  and  Southern 
Traction  Company  and  the  Aurora,  Elgin  and  Chi- 
cago   Railroad    Company. 

The  Paducah  (Ky.)  City  Railway  Company  has 
been  incorporated  with  $300,000  capital  stock.  W. 
J.  Hays  &  Sons  of  Cleveland  and  C.  Dallam  of 
Louisville   are    the    incorporators. 

The  exploding  of  a  defective  motor  on  a  North- 
western elevated  car  in  Chicago  one  day  last  week 
created  considerable  excitement,  but  did  no  damage 
beyond  delaying  traffic  for  a  time  and  burning  the 
car  to  some  extent. 

The  Parkersburg  and  Interurban  Railway  Com- 
pany and  the  Marietta  Electric  Railway  Company 
of  West  Virginia  have  been  consolidated  under  the 
name  of  the  Parkersburg,  Marietta  and  Interurban 
Electric    Railway    Company. 

It  is  reported  that  the  La  Crosse  and  Onalaska 
(Wis.)  Street  Railway  Company  and  the  La  Crosse 
City  Railway  Company  have  been  consolidated  and 
that  the  first-named  company  will  extend  its  lines 
to   Black  River  Falls,  Wis. 

S.  N.  Evans,  William  C.  Adams  and  others  of 
Point  Pleasant,  N.  J.,  have  organized  the  Point 
Pleasant  Traction  Coinpany  with  a  capital  stock  of 
$200,000.  The  asserted  object  of  the  company  is 
"to  effect  a  reorganization  of  some  street-railway 
companies  along  the  Atlantic  coast  in  New  Jersey 
in   the   vicinity   of    Point   Pleasant." 

The  Fort  Wayne  and  Southwestern  Traction 
Company  of  Fort  Wayne,  Ind.,  has  certified  to  an 
increase  of  capital  stock  from  $600,000  to  $1,000,000 
and  amended  articles  to  extend  its  lines  from  Fort 
Wayne  to  Goshen.  The  Richmond  (Ind.)  Street 
and  Interurban  Railway  Cornpany  has  also  increased 
its  capital   stock   from   $500,000  to  $600,000. 

It  is  computed  that  Senator  Matthew  Stanley 
Quay,  his  son,  Richard  R.,  and  Donald  Cameron, 
who  sold  the  properties  of  the  Newcastle  Traction, 
Electric  and  Gas  Company  to  the  newly  incorpo- 
rated Pennsylvania  and  Mahoning  Valley  Railway 
Company  a  few  days  ago,  made  $3,000,000  on  the 
deal.  They  bought  the  properties  a  few  years  ago 
for  less  than  $1,000,000. 

A  double-track  electric  railway  from  the  borders 
of  Canada  to  the  Gulf  of  Mexico  may  be  constructed 
within  the  next  few  years,  if  the  plans  of  a  syndicate 
of  the  Mississippi  Valley,  with  Judge"  John  Porter 
of  Eldora,  Iowa,  at  the  head,  are  carried  out.  The 
railway,  according  to  present  plans,  will  start  near 
the  ],?.ke  of  the  Woods  and  will  follow  the  Mis- 
sissippi  Valley   to  the   gulf. 

At  the  meeting  of  the  board  of  directors  of  the 
Northwestern  Elevated  Railroad  Company  in  Chi- 
cago a  few  days  ago  the  following-named  officers 
were  re-elected  for  the  present  year;  President, 
Clarence  Buckingham ;  vice-president,  Charles  Coun- 
selman ;  secretary  and  treasurer,  W.  V.  Griffin. 
Clarence  A.  Knight,  president  of  the  Lake  Street 
Elevated  road,   was  made  general  counsel. 

During  the  month  of  May  the  Chicago  Union 
Traction  Company  increased  its  earnings  $67,000 
over  the  corresponding  month  in  1901.  For  the 
II  months  of  the  fiscal  year  ended  May  31st,  the 
increase  in  earnings  over  last  year  has  been  about 
$650,000.  The  company's  ta.xes  have  increased  this 
year  to  the  extent  of  $400,000,  and  the  remainder 
of  the  balance,  $250,000,  has  been  spent  in  special 
construction   and   repair   work. 

The  officers  of  the  syndicate  which  recently 
merged  the  street-railway  interests  of  Norfolk  and 
Hampton  Roads,  Va.,  into  one  $g,ooo,ooo  company 
comprise  the  following-named  gentlemen :  Presi- 
dent, R.  Lancaster  Williams  of  Richmond,  Va. ; 
Vice-president,  William  J.  Payne  of  Newport  News, 
Va.;  general  manager,  E.  C.  Hathaway  of  Baltimore. 
Mr.  Hathaway  is  now  general  manager  of  the  Rail- 
ways and  Light  Company  of  America. 

The  Chicago  City  Railway  Company  has  taken  out 
building  permits  for  the  erection  of  seven  buildings, 
to  cover  in  all  7V2  acres,  at  the  Vincennes  Road  and 
Seventy-eighth  Street.  The  buildings  will  be  used 
as  machine  shops  and  their  appurtenances,  and  will 
cost  $224,100.  According  to  Contractor  W.  M.  Crilly 
they  will  be  ready  by  August.  The  several  buildings 
and  their  costs  will  be  as  follows :  Machine  shops, 
$100,000:  blacksmith  and  wagon  shops,  $24,500;  frog 
mill  and  foundry,  $14,000;  mill  building,  $28,500; 
stable,  $5,100;  power  house,  $13,000,  and  carpenter 
and    repair   shops,    $39,000. 


SOCIETIES  AND  SCHOOLS. 

The  National  Association  of  Stationary  Engineers 
will  hold  its  twenty-first  annual  convention  in  Bos- 
ton, September  ist  to  6th,  inclusive,  in  the  buildings 
of  the  Massachusetts  Institute  of  Technology.  A 
committee,  known  as  the  Executive  Committee  of 
the  Supply  Men's  Association  of  the  United  Stales, 
has  been  formed  to  take  charge  of  the  financial  and 
■  xhibit  denartments  of  the  convention.  Charles  A. 
G.  Winther  of  the  Chapman  Valve  Manufacturing 
Company  of  Indian  Orchard,  Mass.,  is  chairman  of 
the  committee.     Headquarters  during  the  convention 


will   be  at   the   Hotel    Brunswick,    Bovleston    Street, 
Boston. 

A  recent  bulletin,  issued  by  the  Massachusetts 
Institute  of  Technology,  Boston,  Mass.,  gives  an 
announcement  of  the  summer  courses  offered  during 
June  and  July.  Announcement  is  al.so  made  of  the 
fall  entrance  examinations  which  will  be  held  on 
September  23d  and  24th.  For  the  convenience  of 
applicants  in  this  vicinity  entrance  examinations 
will  be  held  on  those  days  in  Chicago  at  the  Chi- 
cago Manual  Training  School,  Michigan  avenue  and 
Twelfth  street,  under  the  supervision  of  Dr.  H.  H. 
Belfield. 

The  annual  reunion  of  the  Chicago  Engineering 
.Association  of  the  University  of  Michigan  was  held 
at  the  Union  Restaurant,  Chicago,  on  the  evening 
of  May  31st.  About  60  alumini  were  present  and 
also  Professors  M.  E.  Cooley  and  Herbert  C.  Sad- 
ler of  Ann  Arbor.  In  the  absence  of  the  president, 
George  A.  Damon  presided  over  the  meeting. 
Toasts  were  responded  to  by  C.  G.  Atkins,  Robert 
P.  Lament,  Levi  L.  Wheeler  and  Professors  Cooley 
and  Sadler.  Mr.  Damon  was  elected  president  for 
the  ensuing  year  and   C.   W.  Whitney   secretary. 


PUBLICATIONS. 


The  Jeflrey  Manufacturing  Company  of  Columbus, 
Ohio,  is  distributing  to  the  trade  a  catalogue  which 
describes  and  illustrates  its  various  styles  of  screen- 
ing  machinery. 

An  attractive  booklet  entitled  "Our  Bread  Win- 
ners," issued  by  the  Crocker -Wheeler  Company  of 
Ampere,  N.  J.,  is  descriptive  of  that  company's  small 
power  motors.  Illustrations  are  shown  of  the  vari- 
ous types  and  of  several  typical  installations  of  the 
motors. 

The  journal  of  proceedings  of  the  tenth  annual 
convention  of  the  Northwestern  Electrical  Associa- 
tion, held  in  Milwaukee  last  January,  has  been  is- 
sued. It  also  contains  the  proceedings  of  the  ninth 
semi-annual  convention,  held  at  Sheboygan,  Wis., 
last  June.  Besides  the  full  proceedings  and  copies 
of  the  papers  read,  the  publication  contains  a  list  of 
members  and  ofiicers  of  the  association. 

The  Fort  Wayne  Electric  Works  of  Fort  Wayne, 
Ind.,  has  issued  a  cat"alogue  of  parts  of  its  Wood 
arc  dynamos.  Illustrations  are  shown  of  the  va- 
rious parts,  and  descriptions,  prices,  code  word,  etc., 
are  also  given.  The  Fort  Wayne  company  has  also 
issued  a  useful  illustrated  instruction  book  on  its 
type  A  oil  transformers.  I'he  firm's  calendar  card 
for  June  has  pictures  of  its  desk  and  revolving 
fans. 

A  volume  containing  the  physical  papers  of  the 
late  Prof.  Henry  A.  Rowland,  for  25  years  pro- 
fessor of  physics  in  the  Johns  Hopkins  University, 
is  now  in  preparation.  This  will  be  a  work  of  great 
interest,  containing,  as  it  does,  Professor  Rowland's 
most  noted  articles  and  memoirs  on  physical  sub- 
jects. Among  the  subjects  treated  are  "fundamen- 
tal Researches  on  Magnetization,"  the  "Magnetic 
Effect  of  Electrical  Convection,"  the  "Value  of  the 
Ohm,"  and  the  "Theory  and  Use  of  Alternating  Cur- 
rents." 

An  attractive  and  neatly  printed  catalogue  re- 
cently produced  by  the  Nernst  Lamp  Company  of 
Pittsburg  describes  the  Nernst  lamp  as  now  manu- 
factured by  that  company.  The  advantages  of  the 
lamp  for  special  purposes  are  given  at  some  length 
and  then  follows  a  detailed  description  of  the  va- 
rious parts  of  the  lamps.  The  operation  of  the  lamp 
is  clearly  explained  and  lists  are  given  of  the  va- 
rious types  furnished,  the  establishments  using  the 
lamps  and  the  patents.  The  illustrations  are  very 
clear  and  the  engraving  and  typographical  work  is 
of  the  best. 

The  Industrial  Press  of  New  York  is  publishing 
in  sections  a  "Mechanical  Index."  Section  A  just 
issued  comprises  machine  tools,  metal-working  ma- 
chinery and  accessories,  machinists'  small  tools,  etc. 
In  the  front  of  the  book  is  given  an  index  to  the 
various  tools  and  appliances  listed,  the  names  being 
jirinted  in  English,  German  and  Spanish  and  refer- 
ring to  paragraph  numbers.  Next  follows  an  alpha- 
betical list  of  the  manufacturers  and  then  comes  the 
classified  iude.x  with  the  machinery  divided  into 
eight  departments  and  the  manufacturers  making 
each  appliance  and  tool.  The  book  consists  of  136 
pages  and  is  six  by  8')4  inches  in  size.  This  sec- 
tion is  to  be  followed  by  other  sections  covering 
wood-working  machinery,  electrical  appliances,  steam 
appliances,  etc.,  and  when  the  sectional  issues  are 
completed  they  will  all  be  thoroughly  revised  and 
liound  together  in  one  book  comprising  about  600 
pages.  The  work  has  evidently  been  prepared  with 
some  care  and  labor,  and  should  be  useful  to  all 
engineers. 


TELEGRAPH. 


It  is  reported  from  Canada  that  the  British  gov- 
ernment is  making  arrangements  to  lay  a  submarine 
cable  from  Anticosti  to  the  Magdalen  Islands,  a 
distance  of   11(3  miles. 

When  one  of  the  submarine  cables  was  dredged 
up  at  a  distance  of  10  miles  from  the  scene  of  the 
I\'loiuit   Pelec  catastrophe  a  few  days  ago,   from  150 
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fathoms  of  water,   it   was  found  to   be  tangled  and 
twisted. 

Tlic  contract  whicli  has  existed  for  more  than  20 
years  between  the  Pennsylvania  Railroad  Company 
and  the  Western  Union  Telegraph  Company  is  about 
to  be  declared  off,  and  it  is  thought  that  the  Postal 
'i'elegraph-cable  Company  will  supplant  the  other 
company  on  the  Pennsylvania  sj'stem. 


SPACE    TELEGRAPHY. 

What  is  said  to  be  the  first  telegram  ever  sent 
from  Santa  Catalina  Island  w-as  received  at  Pasa- 
dena recently.  It  was  of  the  w'ireless  kind  and 
was  sent  by  a  student  of  the  Throop  Polytechnic  In- 
stitute at  Pasadena.  The  distance  was  about  50 
miles,  25  being  over  land  and  25  over  water. 

The  rivalry'  between  the  Slaby-Arco  and  Braun 
systems  of  wireless  telegraphy  in  Germany  has 
reached  an  interesting  stage.  The  Allgemeine  Com- 
pany of  Berlin,  the  owner  of  the  Slaby-Arco  system, 
lias  made  a  legal  test  of  the  Braun  patents  by  bring- 
ing an  action  against  Siemens  &  Halske,  and  the 
court  has  handed  down  a  decision  sustain- 
ing the  Braun  claims.  It  is  believed  that  this  suit 
will  now  go  to  the  Supreme  Court  of  the  empire. 
If  this  court  confirms  the  decision  of  the  lower 
court,  the  Braun  system  will  be  the  only  system  of 
wireless  telegraphy  having  patent  rights  in  Germany. 


MISCELLANEOUS. 


Dr.  David  T.  Day,  chief  of  the  division  of  min- 
eral resources  of  the  Geological  Surve}',  reports  that 
plaiiniun  has  been  discovered  in  Porto  Rico.  The 
discovery  is  not  necessarily  of  great  importance, 
but  it  establishes  the  presence  of  the  metal  in  Porto 
Rico. 

Former  occupants  of  the  Kennard  Block,  which 
was  destroyed  by  fire  in  Manchester,  N.  H.,  last  Jan- 
uary, seek  to  recover  damages  to  the  amount  of 
5100.000  from  the  Manchester  Traction,  Light  and 
Power  Company  on  account  of  alleged  defective 
wiring  and  electric  service  in  the  building. 

The  Pennsj-Ivania  Railroad  Company  is  about  to 
install  some  electri.al  machinery  in  its  shops  at 
Columbus.  Ohio.  Three  300-kilo\vatt  direct-current 
Westinghouse  generators  and  three  500-horsepower 
vertical  non-condersing  compound  Ball  &  Wood 
engines  have  been  ordered  and  will  soon  be  in- 
stalled. 

An  interesting  tale  is  recited  by  a  Chicago  daily 
paper  of  recent  date.  It  states  that  on  May  28th 
a  lo-year-old  boy  of  North  Chicago,  111.,  while  pass- 
ing the  zinc  works  in  that  town,  seized  a  wire 
dangling  from  a  pole  of  the  Chicago  and  Milwaukee 
electric  railway  and  was  knocked  senseless.  Fol- 
lowing his  return  to  consciousness  he  seemed  men- 


ially affected,   and  it  is  said  that  since  that  time  he 
i.as   uarked  like  a  dog  every  night. 

Sealed  proposals  will  be  received  at  the  office  of 
the  supervising  architect,  Washington.  D.  C,  until 
June  2Sth,  for  the  installation  of  a  conduit  and 
electric-wiring  system  for  the  extension  of  the  United 
States  court  house,  custom  house  and  postoffice  at 
Omaha,  Neb.,  in  accordance  with  the  drawings  and 
specifications,  copies  of  which  may  be  obtained  at 
tlie  office  of  the  supervising  architect  or  at  the  office 
of  the   superintendent   of   construction   at   Omaha. 

Frederick  Sargent  of  Chicago  is  the  inventor  of  a 
new  type  of  furnace  that  is  covered  by  a  recently 
issued  United  States  patent.  The  furnace  is 
equipped  with  a  traveling  chain  grate,  at  the  rear  of 
which  is  a  wind  bo.x  that  projects  above  the  grate. 
The  upper  end  of  the  box  constitutes  a  lodging- 
place  for  the  accumulated  fuel,  and  the  air  passing 
through  the  wind  box  serves  to  cool  the  metal 
thereof,  so  that  the  box  may  withstand  the  tem- 
perature of  the  burning  fuel.  A  passage  is  pro- 
vided between  the  box  and  the  bridge-wall  of  the 
furnace,  through  which  ashes  may  pass.  Beneath 
the  furnace  is  an  ash-pit  for  receiving  the  ashes,  and 
a  door  for  closing  the  passageway  to  the  ash-pit 
when  the  ashes  are  to  be  removed.  An  adjustable 
deflecting  plate  is  arranged  to  direct  the  blast  of 
air  upwardly  through  the  accumulated  fuel. 


and  telegraph  poles,  cross-arms  and  conduits.  Ma- 
chmery  for  manufacture  of  conduits  for  under- 
ground wires  has  been  installed,  and  the  tubing 
plant  will  soon  be  ready  for  operation. 


TRADE  NEWS. 


The  J.  R.  Bennet  Electric  Company  of  Edwards- 
ville,  111.,  has  been  incorporated  with  $40,000  capital 
stock  by  William  Gartner,  August  Loeffler  and 
Charles   H.    Burton. 

According  to  the  New  York  Times,  the  stockhold- 
ers of  the  Electric  Insulation  Company  of  Newark, 
N.  J.,  have  voted  to  dissolve  the  co.i-poration.  L.  A. 
Ziegler,  counsel  for  the  company,  stated  that  the 
concern  had  purchased  a  secret  process  which  proved 
to  be  valueless  and  had  caused  a  heavy  loss  to  the 
company.  The  president  of  the  company  is  Elijah 
Woodward  of  New  York. 

The  Sunlight  Lava  Manufacturing  Company  of 
Chattanooga,  Tenn.,  announces  that  it  has  acquired 
the  plant,  business,  good-will  and  rights  of  the  Sun- 
light Acetylene  Gas  Burner  Company,  and  under 
new  management,  with  increased  facilities  and  im- 
proved apparatus,  will  continue  to  manufacture  Lava 
electrical  insulators  and  bushings,  and  other  Lava 
gas   and    acetylene   specialties. 

The  Hampton  Roads  (Va.)  Creosoting  Company 
has  been  organized  with  $150,000  capital  stock  and 
with  Edmund  Christian  of  Richmond,  president. 
The   company  proposes   to  creosote  piles,  telephone 


BUSINESS. 


The  Allis-Chalmers  Company  has  placed  an  order 
with  the  Pittsburg  Gage  and  Supply  Company  of 
Pittsburg,  Pa.,  for  a  complete  White  Star  filtering 
system,  to  be  applied  to  two  of  its  engines  destined 
for  improvements  in  the  plant  of  Jones  &  Laughlins, 
Ltd.,   Pittsburg,  Pa. 

The  Wisconsin  Central  Railway  Coiflpany  has 
issued  a  new  time  table  of  its  trains,  which  reach 
many  lake  resorts  in  Illinois  and  Wisconsin.  This 
schedule  is  of  special  interest  to  those  who  will  at- 
tend the  summer  conventions  of  the  Northwestern 
Electrical  Association  and  the  Independent  Tele- 
phone Association  of  Wisconsin  at  Waupaca,  Wis., 
on  June  25th  to  27th,  as  the  Wisconsin  Central  has 
the  only  direct  line  between  Chicago  and  Waupaca. 
The  time  table  and  any  other  information  may  be 
obtained  from  James  C.  Pond,  general  passenger 
agent,   Milwaukee,   Wis. 

The  Crocker-Wheeler  Company  of  Ampere,  N.  J., 
reports  a  very  satisfactory  increase  in  orders  re- 
ceived during  the  month  of  May  over  those  for 
the  preceding  month.  The  company  is  making  ex- 
tensive preparations  to  acconmiodate  the  increasing 
business  which  during  the  last  year  has  pushed  the 
present  shops  to  their  utmost.  A  new  building  is 
under  construction  which  will  enlarge  the  present 
floor  space  by  60,000  square  feet,  and  will  be  occu- 
pied by  the  winding  department,  a  part  of  the  office 
force  and  additional  machine-shop  space.  Some  of 
the  orders  booked  during  May  included  shipments 
to  the  following-named  concerns ;  Whitman  Mills, 
New  Bedford,  Mass.,  200  kilowatts ;  Hanover  Na- 
tional Bank,  New  York,  300  kilowatts;  American 
Colortype  Company,  Chicago,  nine  motors ;  Albert 
Saxe,  New  York  city,  175  kilowatts;  Descubridora 
Mining  and  Smelting  Company,  150  kilowatts ;  James 
McKane,  Coney  Island,  N.  Y.,  60  kilowatts ;  Grasser 
&  Brand  Brewing  Company,  Toledo,  Ohio,  75  kilo- 
watts and  six  motors ;  W.  H.  Wagner  &  Sons,  Free- 
port,  111.,  30  kilowatts  and  several  motors ;  J.  L.  Mich- 
ell,  Philadelphia,  Pa.,  200  kilowatts  ;  Marshall  Field  & 
Co.,  Chicago,  150  horsepower  in  motors ;  Naomi 
i^oal  Company,  Fayette  City,  Pa.,  no  kilowatts;  In- 
gersoll-Sargent  Drill  Company,  80  kilowatts ;  D'Olier 
Engineering  Compan}',  Philadelphia,  Pa.,  100  kilo- 
watts ;  Craig  Shipbuilding  Company,  Toledo,  Ohio, 
300  kilowatts;  Maher  &  Blockhart,  Newark,  N.  J., 
100  kilowatts  and  45  horsepower ;  Vandergrift  Con- 
struction Company,  Mattewan,  N.  J.,  200  kilowatts; 
Niles-Bement-Pond  Company,  Philadelphia,  Pa.,  50 
crane  motors. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


-CO.763.  Trolley  Catcher.  Albert  W.  Ham,  Lan- 
singbiirg,  N.  Y.  Application  filed  October  22, 
1901. 

The  device  consists  of  a  reel,  its  winding  spring  and  a 
clntch,  being  arranged  in  such  manner  that  the  inertia  of 
the  reel-can  ied  clutch  member  moves  it  into  clutch  with 
the  stauonaiy  clutch  member  when  the  rotative  speed  of 
the  reel  is  suddenly  increased. 

7CO.7S3.  Gaivano-electric  Therapeutic  Chain.  Au- 
gust Kriiger,  Stettin,  Germany,  assignor  to  the 
firm  of  Handelsgesellschaft  Adolph  Winter, 
Stettin,  Germany.  Application  filed  March  19, 
1902. 

The  apparatus  inclndes  a  number  of  chain  links,  each 
consisting  of  a  copper  and  a  zinc  cap  separated  by  a  moist- 
ore-absorbinK  material,  the  like  poles  of  the  galvanic  ele- 
ments, formed  by  the  links,  being  connected  to  each 
other,  with  a  galvanic  dry  battery  inserted  between  two 
adjacent  links  of  the  chain.  The  poles  of  the  battery  are 
connected  to  the  like  poles  of  Ibe  chain. 

xo.Sco.  ilultiplex  Telegraph  Circuit.  Lawrence  A. 
McCarthy,  Brooklyn,  N.  Y.  Application  filed 
November  iS,   1901. 

The  circuit  combines  a  shunting  instrument,  consisting 
of  electromagnets,  an  armature  common  to  the  magnets, 
contact  arms,  a  contact  post  separating  ihe  latter,  and  the 
adjustable  springs,  co-operating  with  the  contact  arms, 
with  the  controlling  instrument  and  its  local  circuit,  and 
means  actuated  by  the  local  circuit  for  varying  the  resist- 
ance of  the  artificial  line.     (See  cut.) 

700.808.  Electric  Furnace.  William  R.  Parks,  Chi- 
cago, 111.     Application  filed   July   22,   igoi. 

In  the  furnace  are  combined  a  longiiudiually  adjustable 
tubular  positive  electrode  having  several  terminals  at  its 
end,  gas-burning  devices  inserted  through  the  walls  of  and 
into  the  bore  of  the  same,  and  a  negative  electrode  having 
a  circular  gutter  and  its  upper  surface  concentric  to  but 
greater  in  diameter  than  the  positive  electrode. 

700.809.  Means  for  Extinguishing  Arcs  in  Electrical 
Apparatus.  Gerald  W.  Partridge,  London,  Eng- 
land.   Application   filed    March   29,    1901. 

Combined  with  an  electric  circuit  designed  to  carry  cur- 
rent of  considerable  tension  and  between  parts  of  which 
an  electric  arc  of  destructive  dimensions  is  liable  to  be  set 
op,  is  a  self-contained  blow-out  device  arranged  external  to 
the  parts  between  which  an  electric  arc  is  liable  to  be  set 
up  and  adapted  to  be  automatically  brought  into  action  by 
the  heat  of  an  arc  of  undue  dimensions  and  to  blow  out 
such  arc. 

7CO.S12.  Electric  Alarm.  Guy  M.  Peyton.  Salt  Lake 
City,   Utah.    Application   filed  June    i,    1901. 

One  claim  reads:  In  a  circuit-closer  the  combination  of 
a  stationary  casing,  electric  circuits  arranged  within  the 
casing,  an  armature  pivotally  mounted  in  the  casing,  a 
spring  mounted  on  the  armature  to  hold  it  normally  in 
contact  and  thereby  close  the  circuit,  a  movable  member, 
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a  magnet  therein  with  which  the  armature  contacts  to  hold 
the  circuit  open  in  normal  position  when  the  magnet  is 
engaged  with  the  armature  and  whereby  the  circuit  i? 
closed  when  the  magnet  and  movable  member  are  moved 
away  from  ihe  armature. 


NO.  700,800. — MULTIPLEX  TELEGRAPH  CIRCUIT. 

700,839.  Magnetic  Clutch.  Frank  L.  Sessions,  Oak 
Park.  111.,  assignor  to  Siemens  &  Halske  Elec- 
tric Company  of  America,  Chicago,  111.  Appli- 
cation filed   September  9,    1S99. 

Two  revoluble  parts  mounted  to  rotate  in  opposite  di- 
rections are  combined  with  an  intermediate  freely  revolu- 
ble part.  .Annular  series  of  pole  pieces  on  each  of  the  first 
two  parts  are  arranged  in  juxtaposition  to  annular  series 
of  pole  pieces  on  the  intermediate  part,  and  a  fourth  an- 
nular part  extends  around  the  revoluble  parts.  Coils  of 
wire  are  inclosed  between  the  fourth  part  and  revoluble 
parts  and  estend  circumferenlially  in  proximity  to  each 
of  the  two  sets  of  pole  pieces,  whereby  the  freely  revoluble 
part  will  be  rotated  in  the  one  direction  or  the  other  ac- 
cording as  one  or  the  other  of  the  coils  is  energized. 


700,847.  Regulator  for  Alternating-current  Circuits. 
Charles  P.  Steinmetz,  Schenectady,  N.  Y,,  as- 
signor to  the  General  Electric  Company,  Sche- 
nectady, N.  Y.  Application  filed  August  16, 
1897. 

A  regulator  for  polyphase  circuits  is  described.  It  com- 
bines a  core  structure  composed  of  external  and  internal 
parts,  angularly  adjustable  with  reference  to  each  other 
around  an  asis,  and  compensator  coils  connected  at  inter- 
mediate points  to  the  regulated  circuit,  and  arranged  upon 
the  core  structure  in  such  a  manner  that  tbe  magnetic  cir- 
cuit can  be  closed  through  both  parts  ol  the  respective 
compensator  coils,  or  through  a  single  part  only,  by  adjust- 
ment of  the  core  structure.    (See  cut  on  nest  page.) 

700,851.  Automatic  Signal.  Ralph  L.  Storm,  Water- 
loo, Iowa.     Application  filed  July  25,  1901. 

A  frame  standing  above  a  trolley  wire  is  combined  with 
a  circuit-closer  supported  thereby,  a  pair  of  movable 
blocks  also  supported  by  the  frame,  the  second  of  which 
in  either  direction  is  adapted  to  be  lifted  by  a  passing 
trolley  wheel,  and  circuits  through  the  circuit-closer  and 
blocks  adapted  to  be  opened  and  closed  by  the  move- 
ments of  the  latter.  A  conducting  plate  is  supported  by 
the  frame  adjacent  one  block  and  a  register  is  provided 
with  suitable  actuating  mechanism. 

700,869.  Electrode.  Karl  A.  Wilde,  Glinde,  near 
Hamburg,  Germany.  Application  filed  Septem- 
ber 22,    1900. 

The  electrode  comprises  a  carrier  formed  of  a  suitable 
material,  provided  with  a  substantially  helical  groove  and 
an  active  material  in  the  groove. 

700.898.  Electrode  for  Electric  Accumulators.  Ed- 
ward J.  Clark,  Stratford,  England.  Application 
filed  January  6,  1902. 

An  accumulator  plate  is  described  which  consists  of  a 
frame,  a  series  of  vertical  rods  crossing  the  same,  a  series 
of  trough-shaped  horizontal  plates  practically  integral 
with  the  rods  and  a  mass  of  plumbic  oxide  held  by  tbe 
plates,  the  latter  being  rolled  into  tbe  shape  on  the  oxide, 
thereby  compressing  and  holding  the  latter. 

700.899.  Trolley  Wheel.  John  H.  Clark,  Uhrichs- 
ville.  Ohio.  Application  filed  September  11, 
1901. 

A  groove  is  located  in  the  inner  faces  of  the  members  of 
the  trolley  bead  and  communicates  with  chambers  within 
tbe  members. 

700.911.  Signal  for  Composite  Telegraphic  and 
Telephonic  Transmission.  Edwin  L.  Grauel, 
Carthage,  N.  Y.  Application  filed  January  24, 
1902. 

The  method  for  signaling  over  a  telegraphic  circuit  is  de- 
scribed. It  consists  in  directing  over  the  circuit  in  mul- 
tiple relation  therewith  intermittently  transmitted  direct 
currents  of  either  polarity,  and  thereby  unbalancing  alter- 
native portions  of  the  circuit.    (See  cut  on  next  page.) 
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700.912.  Signaling  and  Telephoning  Apparatus. 
Edwin  L.  Grand.  Carthage  N.  V.  Application 
filed   January   24.    1902. 

A  Iracsanilter  circuit  is  combioed  with  a  receiver  circuit 
bavinga  condenser  interposed  tberein.  a  generator  circuit, 
and  means  common  to  all  of  the  circuits  for  detacliably 
connecting  the  circuits  wiib  a  lelegraph-line  wire  without 
impairing  the  iDlegrity  of  the  line  wire. 

700.941.    Process  of  Treating  Copper  or  Other  Ores 

fur  Obtaining  Their  Contents  of  Metals.  Na- 
thaniel S.  Keith.  Arlington,  N.  J.  Application 
filed    December    ~,    1901. 

The  process  of  obtaining  a  reRuline  metal  from  its  ores 
consists  in  powdering  the  ore,  roasting  the  powdered  ore. 
leaching  the  roasted  ore  with  a  solvent  of  the  metal,  and 
eltctrolyzing  the  lixiviate  to  deposit  the  metal  therefrom 
by  passing  it  as  an  electrolyte  through  a  succession  of 
two  or  more  electrolytic  cells,  arranged  so  that  the  cells 
are  connected  in  electrical  series  with  a  source  of  elec- 
tricity. The  anodes  are  insoluble,  the  electrodes  of  each 
cell  are  in  electrical  multiple  and  have  gradually  increasing 
surfaces,  whereby  there  is  a  gradual  reduction  of  the  cur- 
rent density  as  the  metal  of  the  electrolyte  is  deposited. 
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NO.    700,911. — COMPOSITE    TELEGRAPHIC    AND   TELE" 
PBONIC   TRANSMISSION. 

700,959.  Process  of  Uniting  Batter>'  Plates.  Will- 
iam F.  J.  Liitz.  Chicago,  111.,  assignor  of  two- 
thirds  to  Hans  Adam  Schloetzer  and  John 
Henry  George  Lutz,  Chicago,  111.  Application 
filed    February   14,   1901. 

The  process  of  joining  metal  plates  by  a  connecting 
bar  is  described.  It  consists  in  first  directing  a  fusing 
blast  into  an  inclosed  space,  and  against  the  surfaces  of 
the  plates,  which  are  exposed  to  the  blast  entering  the 
space,  to  fuse  the  exposed  parts  of  the  plates,  confining 
the  fused  metal  in  contact  with  the  parts  of  the  plates 
from  which  the  metal  was  fused  ana  thereafter  pouring 
into  the  space  molten  metal  which  unites  with  the  fused 
metal  of  the  plates  and  forms  the  connecting  bar. 

700,980.  Electric  Sawing  Machine.  Charles  Par- 
tington, Newport,  Ky.,  assignor  to  the  Weir 
Frog  Company,  Cincinnati,  Ohio.  Application 
filed  Xovcmber  2,  1901. 

The  invention  consists  of  combining  with  a  sawing  ma- 
chine a  main  power  circuit,  a  motor  adapted  to  drive  the 
saw  shaft,  a  controller  in  the  circuit  for  regulating  the 
power  for  the  motor,  a  cut-out  switch  outside  of  the  con- 
troller, a  branch  feed  motor  circuit  connecting  with  the 
main  circuit  between  the  switch  and  the  controller,  a 
feed  motor  having  its  shaft  connected  by  a  train  of  back 
gears  to  the  feed  carnage  and  an  electric  controller  in 
the  branch  circuit,  whereby  the  switch  is  adapted  simul- 
taneously to  cut  out  both  motors. 


NO.    700,847. — ALTERNATING-CURRENT   REGULATOR. 

700,989.  Automatic  Fuse  Switch  for  Telegraph  or 
Other  Circuits.  Clarence  A.  Stimpson,  Phila- 
delphia.  Pa.     Application   filed  August  28,    1901. 

A  separate  lusu  1^  couuectcd  lu  eacu  of  the  Drauches  of 
the  main  conductor  and  arranged  at  widely  separated 
points.  A  spring-actuated  movable  contact  arm  is  ar- 
ranged to  be  tield  normally  out  of  contact  with  the  fixed 
contact  of  one  of  the  fuses  so  that  the  arm  moves 
laterally  away  from  the  normal  direction  of  the  length  of 
tbe  fuse  holding  it  when  the  fuse  is  ruptured  and  makes 
contact  with  the  fixed  contact  of  the  other  fuse. 

70T.012.  Rheostat.  Roy  W.  Brown  and  Charles  A. 
Rhine,  Milwaukee.  Wis.,  assignors  to  the  Union 
Electric  Manufacturing  Company,  Milwaukee, 
Wis.     Application    filed   December    16,    1901. 

Combined  in  the  rheostat  are  a  strip  of  sheet  metal 
bent  ID  double-L  form,  a  plurality  of  magnets  attached 
thereto,  one  to  a  projecting  bar  of  tbe  strip,  tbe  other  to 
the  medial  bar.  a  swinging  armature  arm  hinged  to  tbe 
other  projecting  bar  of  the  strip,  and  a  tilting  armature 
fulcrumed  and  supported  on  the  last-mentioned  bar  of  tbe 
strip. 

701.016.  Electric  Arc  Lamp.  John  L.  Davies,  High- 
bury, England.  Application  filed  Januarv  15, 
1901. 

An  improved  means  of  supporting  the  regulating  sole- 
noids is  described.  It  consists  of  a  crown  plate,  insulating 
nipples  fixed  on  the  crown  plate,  a  coil  plate,  side  rods 
insulated  from  the  coil  plate  aod  forcing  the  coil  plate 
toward  the  crown  plate,  and  coils  inserted  between  tbe 
plate  and  over  the  nipples  on  the  crown  plate. 

701,032.  Lightning  Arrester  for  Overhead  Wires. 
Giovanni  Gola,  Genoa,  Italy.  Application  filed, 
December  10,   1901. 

A  lightning  arrester  for  overhead  lines  to  be  inserted  in 
series  into  the  line  to  be  discharged  is  described.    It  con- 


sists of  a  hollow  body  having  a  very  large  outer  surface 
and  a  protecting  rib  along  the  plane  of  its  greatest  sec- 
tion, which  latter  is  connected  with  the  part  of  the  over- 
head wire  subjected  to  atmospheric  discharges  while  its 
inward  surface  is  connected  with  the  part  of  the  conductor 
which  the  apparatus  is  intended  to  protect,  and  earth 
conductors  arranged  to  co-operate  with  the  rib.    (See  cut,) 

701,063.  Insulator  Pin.  Fred  M.  Locke,  Victor, 
N.    V.     .\pplicaliun    filed    November    15,    1901. 

The  pin  comprises  a  metallic  support  having  its  central 
portion  enlarged  for  the  purpose  of  giving  lateral  support 
to  the  pin  and  having  its  upper  end  provided  with  barbs 
and  an  insulating  thimble  mounted  thereon. 

701,085.  Trolley  Wheel.  James  Preston,  Joliet,  111. 
Application    filed   January  29,    1902. 

The  trolley-wheel  harp  has  hinged  arms,  a  stem  is  rijiid 
with  one  of  the  arms,  a  sliding  tapered  sleeve  on  the  stem 
engages  the  arm  to  clamp  tbe  wheel  therebetween,  and  a 
jam  nut  on  the  stem  binds  the  sleeve. 

701. T22.  Combined  Lightning  Arrester  and  Binding 
Posts.  Ernest  E.  Yaxley,  Chicago,  111.,  assignor 
to  American  Electric  Telephone  Company,  Chi- 
cago, 111.     Application  filed  March  13,   1901. 

The  device  compiises  three  comuined  carbou  holders 
and  bindings  posts,  each  post  having  a  transverse  opening 
and  three  carbons  held  end  to  end  in  the  openings  and 
arranged  in  line,  tbe  head  of  each  post  beiug  provided 
with  a  screw-threaded  member  for  securtDg  a  wire  in 
place. 

701,137.  Interior-conduit  Outlet  Box.  William  F. 
Bossert,  Utica,  N.  Y.,  assignor  to  the  Bossert 
Electric  Construction  Company,  Utica,  N.  Y. 
Application  filed  March  25,  1902. 

'1  ht:  bcx  is  composed  ol  au  inner  bos  portion  to  which 
the  conduits  are  attached,  and  is  provided  with  a  cover 
having  a  central  orifice.  An  outer  box  portion  of  less 
diameter  than  ttie  orifice  of  the  cover  is  located  therein, 
with  a  screw-threaded  lug  in  the  center  of  its  bottom 
wall.  Means  are  provided  for  directly  and  positively  sup- 
porting the  outer  bos  portion  from  tbe  bottom  of  the  inner 
portion,  and  other  means  for  adjusting  the  distance  of  one 
box  portion  to  the  other,  and  also  for  adjusting  the  rela- 
tive angle  of  one  box  portion  to  tbe  other. 

701.152.  Telephone  System.  Henry  P.  Clausen, 
Chicago,  111.,  assignor  to  the  American  Electric 
Telephone  Company,  Chicago,  111.  Application 
filed  April  26,  190T. 

The  system  combints  with  subscribers'  lines  a  central 
office  at  which  the  lines  terminate,  operators'  connective 
means  at  the  central  office  to  connect  the  lines  variously 
together  for  conversational  purposes,  supervisory  signals 
associated  with  the  means  to  indicate  the  condition  of  the 
telephones  at  the  connected  subscribers'  stations,  and  a 
circuit-breaking  device  adapted  to  open  the  circuit  to  one 
station  when  the  supervisory  signal  assigned  to  the  other 
is  operated.     (See  cut.) 

701,174.  Apparatus  for  Testing  the  Magnetic  Quali- 
ties of  Materials.  Charles  V.  Drysdale,  New 
Barnet,  England.  Application  filed  February  24, 
1902. 

Tba  app<irdtus  comprises  a  plug,  a  bobbin  attached 
thereto  having  a  central  bore  to  receive  a  core  formed  in 
tbe  material  to  be  tested,  a  magnetizing  coil  carried  by  the 
bobbin,  devices  for  making  and  breaking  the  circuit  of  the 
coil,  another  coil  carried  by  tbe  bobbin,  and  indicating 
devices  included  in  the  circuit  of  the  coil. 

701,185.  Electrotherapeutic  Apparatus.  George  W. 
Euker,  Richmond,  Va.,  assignor  to  Edwin  O. 
Meyer,  Richmond,  Va.  Application  filed  Feb- 
ruary 26,   1902. 

The  apparatus  includes  a  main  alternating-current  cir- 
cuit, a  rotary  converter  operated  by  the  current  in  tbe 
circuit,  and  tneans  for  automatically  limiting  the  voltage 
of  the  direct  current  produced  by  the  converter,  the 
means  comprising  a  voltmeter  connected  in  the  direct- 
current  circuit,  an  adjustable  contact  operated  by  the 
voltmeter,  and  a  circuit-breaker  located  in  tbe  alternating- 
current  circuit  and  operated  by  the  contact  of  the  volt- 
meter. A  cycle  regulator  is  connected  in  the  alternating- 
current  circuit  of  tbe  converter,  and  an  electrotherapeuiic 
apparatus  is  connected  in  tbe  direct  and  alternating-cur- 
rent circuit. 

701.208.  Cable  Connection.  Charles  Luke,  Milford, 
Conn.,  assignor  to  the  New  Haven  Novelty  Ma- 
chine Company,  New  Haven,  Conn.  Applica- 
tion filed  January   16,  1902. 

A  LOiiiie;.iiuu  fur  a  pipe-covered  cable  comprises  a  tu- 
bular body  to  inclose  the  splice,  and  means  at  tbe  opposite 
ends  of  tbe  body  to  clamp  the  inner  and  outer  sides  of  the 
pipe-covering  water  and  air  tight. 

701.209.  Covering  Means  for  Joints  in  Electric  Ca- 
bles. Charles  Luke,  Milford,  Conn.,  assignor 
to  the  New  Haven  Novelty  Machine  Company, 
New  Haven,  Conn.  Application  filed  March  10, 
1902. 

Covering  means  for  spliced  joints  of  sheathed  cables 
comprise  a  sleeve  having  extended  fixed  hubs  embracing 
the  sheath  of  each  cable  at  opposite  sides  of  the  junction 
of  tbe  ends  of  the  wires  of  the  cables,  leaving  the  ends  of 
tbe  sheaths  inside  the  sleeve  that  the  ends  atid  the  wires 
of  tbe  cables  may  be  inclosed  by  an  insulating  medium 
run  into  the  sleeve. 

701.210.  Cable  Connection  for  Covering  Spliced 
Joints.  Charles  Luke,  Milford,  Conn.,  assignor 
to  the  New  Haven  Novelty  Machine  Company, 
New  Haven,  Conn.  Application  filed  March  10, 
1902. 

Hubs  are  prov.ded  which  have  inclined  outer  ends  sur- 
rounding and  soldered  to  the  lead  pipes,  and  a  device 
engages  both  the  hubs  to  prevent  the  separation  of  the 
pipes. 

701.211.  Electromagnetic  Pattern  Controlling  Appa- 
ratus for  Looms.  Arthur  P.  S.  Macquisten, 
Glasgow,  Scotland.  Application  filed  April  15, 
1902. 

The  loom-pattern  mechanism  combines  tbe  cable  wires, 
the  reader  wires  and  intermediate  wires  soldered  to  the 
cable  wires,  a  bar  having  strung  upon  it  washers  each 
insulated  on  the  one  side,  and  means  of  pressing  the 
washers  toward  each  other  so  as  to  clamp  between  each 
pair  an  intermediate  and  reader  wire. 

701,214.  Conduit.  Thomas  J.  MiJner,  Denver,  Colo. 
Application    filed    April   6,    1901. 

The  conduit  is  composed  of  sections,  bands  or  rings  T- 
shaped  in  cross-section  surrounding  the  conduit  at  the 
joints,  and  having   interiorly    projecting   circumferential 


tongues  adapted  to  pass  between  the  sections  at  each  joint, 
a  packing  material  located  between  tbe  tongues  and  the 
sections,  and  held  in  place  by  the  band,  and  tie-rods  con- 
necting the  bands. 

701.215.  Method  of  Obtaining  Zinc  by  Electrolysis. 
Ludwig  Mond.  London,  England.  Application 
filed  August    12,   1901. 

A  method  of  obt-iining  zinc  in  a  solid  metallic  condition 
consists  in  depositing  the  zinc  on  separate  cathodes  by 
electrolysis  and  simultaneously  therewith  subjecting  the 
deposited  zin::  upon  one  cathode  to  a  longitudinal  and 
transverse  rubbing  action  of  tbe  zinc  deposited  upon  the 
other  cathode  under  pressure. 

701.216.  Apparatus  for  Obtaining  Zinc  by  Elec- 
trolysis. Ludwig  Mond,  London,  England. 
Application    filed   March   4,    1902. 

Iq  the  apparatus  are  combined  a  number  of  cylindrical 
cathodes  rotating  in  contact  with  each  other  within  an 
electrolytic  bath,  means  for  pressing  the  cylinders  against 
each  other  and  means  for  producing  a  longitudinal  rubbing 
action  between  the  cylinders. 

701,218.  Electric  Furnace.  Fausto  Morani,  Rome, 
Italy.     Application   filed  July  24,    1900. 

lu  the  electiic  furnace  are  provided  an  eitct'cde,  a  sup- 
porting yoke  for  suspending  tbe  same  in  the  furnace  and 
constructed  to  permit  of  the  circulation  of  a  cooling 
medium,  a  casing  connected  to  the  electrode  and  in  com- 
munication with  the  yoke,  means  for  circulating  a  cooling 
medium  through  the  casing,  and  a  conductor  suitably  con- 
nected thereto. 


NO,    701,032. 


-LIGHTNING   ARRESTER    FOR   OVBR- 
HEAD    WIRES. 


701.246.  Insulator  Pin  and  Bracket.  Elbert  T. 
Baily,  Mount  Kisco,  N.  Y.  Application  filed 
March   2S,   1902. 

The  pm  consists  of  two  members  formed  of  yielding  ma- 
terial normally  spaced  apart  to  be  forced  toward  each 
other  by  tbe  application  of  an  insulator. 

701.247.  Trolley.  Wallace  L.  Baker,  Painesville, 
Ohio.     Application   filed   January  20,    1902. 

A  bowed  frame  or  harp  having  terminal  supt^otting  parts 
slotted  substantially  parallel  with  tbe  wire  is  combined 
with  a  trolley  wheel  bung  tberein  to  have  free  angular  ad- 
justment with  respect  to  the  frame,  and  springs  adapted 
to  maintain  the  electrical  continuity  of  the  parts  and  assist 
tbe  wheel  to  its  normal  position. 

701.248.  Electric  Alarm  for  Cloth-finishing  Ma- 
chines. John  F.  Bannon,  Central  Falls,  R.  I. 
Application  filed  August  6,  1901. 

The  device  is  so  arranged  that  a  piece  of  metal  caught 
in  the  surface  of  a  non-conducting  bowl  will  make  a  posi- 
tive and  negatlve-poIe  connection  upon  tbe  blades  of  a 
comb  that  is  cormected  in  tbe  alarm  circuit. 

701,253.  Battery.  George  S.  Bennett,  San  Fran- 
cisco, Cal.,  assignor  to  Joseph  W.  Thatcher,  San 
Francisco,  Cal.     Application  filed  August  6,  1901. 

Tae  battery  compriiits  a  casiLg.  a  cap  thertfor,  a  ^ol 
taic  pile,  a  sleeve  secured  in  tbe  cap  and  forming  one 
terminal  of  the  battery  and  a  conducting  and  suppoitingrod 
for  tbe  pile,  forming  tbe  opposite  terminal  of  the  battery, 
the  rod  extending  through  but  insulated  from  the  sleeve 
and  serving  firmly  to  connect  the  battery  elements  to  the 
cap. 


NO.    701,152. — TELEPHONE   SYSTEM. 

701.269.  Switch  Cluster  Operating  Device.  Harvey 
Hubbell,  Bridgeport,  Conn.  Application  filed 
September  4,   1901. 

A  switcli-opciatug  d  vice  for  lamp  clusitrs  isdcscrii'td 
It  comprises  a  plurality  of  switch  connections,  a  single 
operating  connection,  and  a  freely  movable  coupling  mem- 
ber flexibly  connecting  the  latter  with  the  former,  whereby 
tbe  operating  connection  may  be  pulled  to  operate  simul- 
taneously a  plurality  of  switches  or  may  be  deflected  to 
one  side  and  pulled  to  operate  any  one  of  the  switches. 

701,275.  Automatic  Signal  for  Electric  Railways. 
Ralph  L.  Storm,  Waterloo,  Iowa,  assignor  to 
the  Storm  Railway  Signal  Company,  Waterloo, 
Iowa.     Application  filed  July  25,   igoi. 

A  swin^i  bl-ck  sUfii-ortetl  by  a  irame  between  drop 
blocks  is  slotted  so  as  to  stand  astride  the  trolley  wire,  the 
swing  block  being  adapted  when  swung  mechanically  in 
either  direction  by  a  passing  trolley-wheel  to  raise  one  of 
the  drop  blocks  and  close  the  circuit. 

Reissue. 
1 1 ,997.  Insulatiedl  Conductor.  Elihu  Thomson, 
Swampscott,  and  John  G.  Callan,  Lynn,  Mass., 
assignors  to  the  General  Electric  Company, 
Schenectady,  N.  Y.  Application  filed  April  24, 
1902.  Original  No.  695,127,  dated  March  11, 
1902. 

The  insulating  compound  consists  of  an  adherent  non- 
explosive  cellulose  ester  attached  to  tbe  conductor  by  an 
adhesive  binder,  such  as  a  Sim  of  rubber. 
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Missouri  Pacific  Railroad  Shops  at  Bar- 
ing Cross,  Ark. 

In  September.  1900,  the  old  railroad  shops  of  the 
St.  Louis,  Iron  Mountain  and  Southern  Railway 
Company  of  the  Missouri  Pacific  system,  located  at 
Baring  Cross,  Ark.,  were  burned.  Steps  were  im- 
mediately taken  to  rebuild  the  shops,  and  the  work 
was  commenced  during  the  following  May.  They 
are  now  practically  completed,  and.  being  new  from 
the  ground  up,  have  afforded  the  opportunity  of 
using  the  most  modern  methods  of  shop  construction 
and  equipment.  The  shops  are  located  across  the 
Arkansas  River  from  Little  Rock  at  what  is  known 
as  the  Fort  Smith  Crossing.  They  take  care  of  the 
reconstruction  and  new  work  on  1,441  miles  of  the 
Missouri  Pacific  system,  the  lines  of  tlie  division 
stretching  in  opposite  directions  across  Arkansas 
from  Poplar  Bluff,  Mo.,  to 
Texarkana.  Texas,  and  from 
Coffeyviile.  Kan.,  to  Alex- 
andria, La. 

The  new  shops  have  a 
capacity  of  repairing  and 
turning  out  30  locomotives 
a  month  by  working  night 
and  day.  There  are  210  lo- 
comotives on  the  division. 
The  company's  yards  extend 
over  40  acres  of  ground,  sit- 
uated on  a  bluff  overlooking 
the  Arkansas  River.  Fif- 
teen acres  are  devoted  to  the 
shop  grounds  proper,  five 
acres  being  under  roof.  The 
general  layout  of  the  build- 
ings, tracks,  transfer  tables, 
sewer  and  water  pipes,  etc., 
is  shown  in  the  drawing 
(Fig.  2)  on  the  next  page. 
The  buildings  are  built 
principally  of  steel  and 
brick,  there  being  used  in 
their  construction  S50  tons 
of  steel,  3,250.000  brick.  10,- 
000  yards  of  concrete,  i.750-- 
000  feet  of  lumber  and  2,000 
square  feet  of  roofing.  The 
shops  were  erected  under  the 
supervision  of  J.  O.  Pattee. 
superintendent  of  locomo- 
tive and  car  departments  for 
the  Missouri  Pacific  system. 

The  Central  Power 
Plant. 

The  conditions  which  in- 
fluenced the  adoption  of  thc- 
plans  for  the  lighting,  heat- 
ing and  power  equipment  of 
the  shops  will  be  of  interest 
to  those  who  have  to  deal 
with    these    branches    of    a 

railroad-shop  design.  The  problems  in  connection 
with  this  part  of  the  work  were  turned  over  to  the 
engineers  of  the  Arnold  Electric  Power  Station 
Company  of  Chicago,  who  have  had  a  wide  expe- 
rience with  this  class  of  work.  A  brief  review  of 
the  considerations  which  influenced  the  selection  of 
the  various  parts  of  the  equipment  will  be  instructive. 

In  the  first  layout  of  the  shops  two  power  plants 
were  considered,  but  it  was  found  that  a  more  con- 
venient arrangement  of  the  shop  buildings  would 
result  if  one  central  station  was  to  be  provided,  en- 
tirely independent  of  the  other  buildings.  This  plan 
also  had  the  advantage  of  concentrating  the  power 
generation  into  one  set  of  steam  cylinders,  which 
should  naturallj'  result  in  an  added  economy  in 
both  fuel  and  labor.  This  one  central  plant  was  to 
furnish  power  to  drive  the  tools,  electricity  for  light- 
ing the  buildings,  water  for  ever>--day  use  and  for 
fire  purposes,  compressed  air  for  shop  operations, 
and  heat  during  cold  weather. 

That  electricity  was  to  be  used  as  a  medium  for 
the  transmission  of  power  from  the  engine  flywheels 
to  the  tool  shafts  was  a  question  decided  by  the 
adoption  of  the  central-plant  idea.  There  seems  to 
be  no  other  system  that  has  the  advantages  of  flex- 
ibility and  convenience  in  operation  and  extension 
possessed  by  the  electric  drive. 


Re.\sons    for    Employing   Direct   Current. 

The  particular  system  of  electrical  generation  and 
distribution  to  be  used,  however,  was  given  some 
study  in  order  to  determine  whether  to  use  alter- 
nating or  direct  current.  It  was  recognized  that 
the  alternating  induction-lype  motor  possessed  the 
advantage  of  having  no  commutator,  collector  rings 
or  brushes,  and  that  in  operation  it  would,  therefore, 
require  a  minimum  amount  of  attention  and  be  sub- 
jected to  a  very  small  amount  of  depreciation,  and 
these  advantages  in  railroad-shop  operation  were 
thoroughly  appreciated.  On  the  other  hand,  it  was 
found  that  the  price  of  the  cranes  and  transfer 
tables  was  considerably  higher  when  equipped  with 
induction  motors,  due  to  the  fact  that  little  compe- 
tition has  been  developed  with  this  class  of  appa- 
ratus fitted  with  alternating-current  motors.     It  was 
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further  determined  that  the  cost  of  the  alternating- 
current  electrical  equipment  was  nearly  40  per  cent, 
higher  than  direct-current  apparatus  for  the  same 
work,  and  this  really  was  the  deciding  influence,  as 
it  was  considered  that  the  advantages  gained  would 
not  justify  the  extra  investment  in  this  particular 
case.  It  must  be  understood  that  the  demand  for 
electrical  power  is  entirely  within  a  circle  about  the 
central  station  of  a  radius  of  not  over  800  feet,  and 
is,  therefore,  well  within  the  limits  of  economical 
transmission  by  a  direct  current  of  250  volts,  which 
was  the  system  adopted. 

Motor  Drives. 
A  very  conservative  position  was  taken  in  regard 
to  subdividing  the  motors  into  small  units.  The 
entire  motor  equipment  consists  of  seven  30-hor5e- 
power,  two  20-horsepower  and  one  three-horsepower 
motors,  which,  compared  to  other  shops  of  equal 
size,  seems  to  be  a  remarkably  small  amount  of 
power.  These  10  motors,  aggregating  253  horse- 
power, drive  about  ico  different  tools,  the  total 
individual  power  of  which  is  over  500  horsepower. 
Full  advantage  has.  therefore,  been  taken  of  the 
fact  that,  with  a  number  of  tools  operated  from  one 
motor,  there  is  never  a  time  when  all  the  tools  will 
be  working  at  their  maximum  load  at  once.  The 
larger  the  group   of  tools  the  smaller  becomes   the 


"line-shaft  power  factor,"  a  term  which  may  be  de- 
fined as  the  ratio  between  the  maximum  probable 
demand  and  the  maximum  possible  demand.  With 
some  classes  of  tools  in  certain  shops,  this  power 
factor  may  be  taken  at  40  per  cent.,  and  a  motor 
installed  accordingly,  while  with  other  groups  it  is 
well  to  estimate  a  power  factor  of  So  per  cent.,  or 
even  100  per  cent.  In  estimating  the  maximum 
power  required  by  each  machine  considerable  exact 
data  are  desirable,  while  the  determination  of  the 
"power  factor,"  and  consequently  the  capacity  of 
each  motor,  should  be  the  result  of  no  small  amount 
of  experience. 

In  considering  the  various  methods  of  motor  ap- 
plication, it  was  found  in  this  case  that  the  expense 
to  equip  each  tool  was  six  times  as  great  as  the 
first  cost  of  the  group-drive  arrangement,  and  it  was 
thought  that  this  large  extra 
investment  for  individual- 
drive  equipment  would 
hardly  be  justified  in  a  rail- 
road shop.  The  various 
combinations  of  part-indi- 
vidual drive  and  part-group 
arrangement  were  next 
studied,  but  as  it  was  known 
that  this  was  to  be  a  "busy" 
shop,  working  night  and 
day,  it  was  estimated  that 
the  saving  in  power  due  to 
the  fact  that  the  motive 
power  of  certain  machines 
could  be  cut  out  when  those 
particular  tools  were  not  in 
use  would  not  pay  sufficient 
interest  on  the  investment 
for  individual  motors.  The 
design  of  the  shops  did  not 
require  that  machines  be 
placed  at  points  inaccessible 
from  a  line  shafting,  and 
among  the  shop  equipments 
there  were  few  large  tools. 
While  it  must,  therefore,  be 
admitted  that  these  shops 
do  not  realize  the  full  ad- 
vantage of  electric  driving, 
it  will  be  observed  that  the 
chief  advantage  has  been  se- 
cured with  a  minimum  in- 
vestment. Thus  it  is  pos- 
sible to  make  additions  to 
the  tool  equipment  and 
drive  these  new  tools  either 
by  group  drive  or  by  indi- 
vidual motors,  and  locate 
them  without  disturbing  the 
present  arrangement  or  be- 
ing influenced  by  the  neces- 
sity of  extending  the  line 
shafting  already  in  place. 
Each  department  is  operated  by  a  separate  motor 
which  can  be  started  or  stopped  independently  of 
the  remainder  of  the  shop  in  order  to  facilitate  re- 
pairs or  to  accomplish  overtime  work. 

As  these  shops  present  a  good  example  of  the 
"group-drive"  system,  it  will  be  interesting  to 
study  the  data  which  have  been  collected  from 
the  actual  operation  of  one  of  the  motors.  Fig. 
3  is  a  graphical  log  of  the  ampere  readings  taken 
upon  the  30-horsepower  motor  driving  the  largest 
group  of  tools  in  the  machine  shop.  It  will  be  noted 
that  it  requires  a  current  intake  equal  to  a  2V2- 
horsepower-motor  output  to  run  the  motor  itself, 
while  to  run  the  motor  and  the  entire  line  of  shaft- 
ing and  idle  belts  requires  about  seven  horsepower. 
The  load  from  the  small  machines  is  fairly  steady, 
but  the  load  due  to  the  planers  is  necessarily  fluctu- 
ating— the  heaviest  demand  being  at  the  time  the 
bed  travel  is  reversed.  Very  little  additional  load 
was  noticed  when  the  planers  were  taking  extra 
heavy  cuts.  The  ampere  rating  of  the  30-horse- 
power motor  was  117^,2  amperes,  and  it  was  only 
bj^  running  every  machine  in  the  section  and  putting 
the  planers  on  short  stroke  that  a  condition  was 
created  to  exceed  a  demand  of  125  amperes,  so  that 
the  motor  seems  to  be  of  ample  capacity  for  the 
work.  It  operates  normally  with  a  busy  shop  on  a 
load    fluctuating    around    20    horsepower.     The    30- 
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horsepower  motor  cost  in  place  about  $700.  If  an 
individual  motor  had  been  placed  on  each  tool,  in 
connection  with  the  electrical  method  of  speed  con- 
trol, the  electrical  equipment  of  this  section  in- 
stalled would  have  cost  about  $4,500,  and  the  ques- 
tion is,  would  the  extra  investment  have  been  jus- 
tified? 

The  motors  are  of  the  semi-enclosed  Westing- 
house  type.  The  30-horsepower  motors  operate  at 
650  turns,  and  the  20-horsepower  motors  at  700 
revolutions  a  minute.  Each  motor  is  carried  on  an 
overhead  support,  in  order  to  economize  floor  space. 
Convenient  to  the  floor  is  placed  the  starting  box, 
which  is  of  the  "Universal"  type,  with  an  overload 
circuit-breaker  and  fused  switch,  all  mounted  with 
the  rheostat  on  one  slate  base,  and  wired  inside  of 


nected  to  two  Ideal  engines  by  means  of  the  Arnold 
system,  as  shown  in  Fig.  i.  The  general  arrange- 
ment of  this  connection  is  shown  by  Fig.  4,  which 
is  a  plan  of  the  power  house.  The  generator  arma- 
tures are  mounted  on  shafts  entirely  independent  of 
the  engine  shafts.  Couplings  are  provided,  so  that 
each  generator  can  be  operated  from  either  end  of 
its  shaft,  so  that  when  the  plant  is  finally  completed 
each  generator  will  be  available  from  two  engines. 
By  this  arrangement  considerable  more  reliability 
is  secured  over  the  independent-unit  plan,  with  a 
vefy  little  extra  expense. 

The  cylinder  dimensions  of  the  tandem-compound 
engine  are  12  and  20  by  16  inches  and  14  and  22 
by  16  inches,  and  both  engines  run  at  250  revolu- 
tions  a   minute    at   140   pounds'   steam  pressure.     A 


connected  to  an  11  by  12-inch  Ideal  simple  engine, 
running  at  275  revolutions  per  minute,  is  provided 
for  night  load  and  light  demand.  All  the  generators 
are  of  the  Westinghouse  make  and  are  arranged  to 
run  in  parallel. 

BoiLEKS,   Piping,   etc. 

Steam  is  supplied  from  a  battery  of  four  Babcock 
&  Wilcox  sectional  water-tube  boilers,  each  contain- 
ing 2,650  square  feet  of  heating  surface.  The  boilers 
are  set  in  two  batteries  of  two  each,  as  shown  in 
Fig.  5,  and  are  connected  to  the  chimney  by  means 
of  a  sheet-steel  breeching.  The  stack  is  made  of 
special  radial  bricks  and  was  built  by  the  Alphons 
Custodis  Chimney  Construction  Company  out  of 
brick  from  the  Coffeyville  (Kan.)  yards.  This  stack 
is  partially  shown  in  Fig.  6,  which  is  a  view  of  the 
power   house. 

The  water  is  supplied  to  the  boilers  by  two  Smith- 


FIG.  6. 


MISSOURI  PACIFIC  RAILROAD  SHOPS. - 
FER   TABLE   AND   POWER    ROUSE. 


MISSOURI    PACIFIC    RAILROAD    SHOPS. — GRAPHICAL   LOG   OF    MOTOR    READINGS. 


an  asbcslos-lined  wooden  cabinet.  The  motors  are 
each  supplied  with  an  auxiliary  field  rheostat  for 
a  limited  adjustment  of  the  motor  speed.  The  mo- 
tors are  belted  to  the  line  shaft  in  each  case,  and  the 
pulleys  are  so  designed  that  the  20  and  so-horse- 
power  motors  are  interchangeable  in  case  of  accident 
or  of  changes  becoming  desirable. 

Generators  and  Engines. 
The  total  rated  capacity  of  all  the  motors  for  the 
shafts,  for  the  cranes  and  for  the  transfer  table 
shows  a  sum  of  550  horsepower.  To  supply  energy 
for  these  motors,  a  generating  station  was  provided 
containing  three  lOO-kilowatt  and  one  50-kilowatt 
generators.  The  three  lOO-kilowatt  generators  run 
at  250  revolutions  per  minute,  and  are  directly  con- 


by-pass  valve  is  provided  on  the  smaller  engine,  so 
that  the  high-pressure  steam  can  be  admitted  to 
the  low-pres.->ure  cylinder  through  a  pressure-reduc- 
ing valve,  and  thus  in  case  of  emergency  the  smaller 
engine  can  be  made  to  carry  a  hundred  per  cent, 
overload  and  the  engine  is  designed  to  stand  this 
kind  of  service.  The  larger  engine  can  carry  a 
continuous  overload  of  50  per  cent,  in  case  of  acci- 
dent, so  that  the  plant  has  ample  reserve  capacity. 
Each  of  the  generators  has  been  tested  with  an  over- 
load of  50  per  cent,  for  two  hours  without  heating 
more  than  50  degrees  Centigrade  above  the  tem- 
perature of  the  surrounding  atmosphere,  so  that  the 
generator  part  of  the  plant,  in  reliability  and  in  re- 
serve capacity,  is  equal  to  the  engines. 
A  small  unit  of  a  so-kilowatt  generator,   directly 


Vaile  10  and  6  by  12-inch  duplex  pumps  of  the  out- 
side center-packed  type,  each  of  which  has  ample 
capacity  for  the  entire  battery  of  boilers.  Two  Pen- 
berthy  automatic  injectors  are  provided  for  emer- 
gency use.  An  auxiliary  feed-water  connection  is 
also  made  from  the  feed-water  header  to  the  boilers 
through  the  blow-off  line. 

The  feed  water  is  heated  in  an  open  exhaust-steam 
Stilwell-Bierce  heater  of  the  purifier  type  and  of 
1,000-horsepower  capacity.  The  water  supply  for  the 
boilers,  shops,  roundhouse  and  locomotives  is  ob- 
tained from  a  lO-inch  drive  well,  from  which  it  is 
pumped  by  a  12  and  nine  by  12-inch  Smith-Vaile 
Admiralty  pattern  duplex  pump.  This  pump  dis- 
charges into  a  steel  tank,  25  feet  in  diameter  and 
50  feet  high  above  the  concrete  base  upon  which  it 
supported.  Water  can  also  be  taken  from  the  well 
by  the  boiler-feed  pumps,  and  by  an  18  and  10  by 
12-inch  Underwriters'  fire  pump  of  the  Smith-Vaile 
make.  This  pump  has  a  capacity  of  four  i%-inch 
fire  streams,  and  when  started  automatically  cuts  off 
tiie  hydrant  line  from  the  tank  pressure. 

The  piping  of  the  power  plant  presents  a  very  neat 
and  graceful  appearance.  Long-radius  bends,  pro- 
viding for  expansion  and  preventing  vibration,  are 
used  extensively.  The  engine  and  boiler  rooms  are 
divided  by  an  auxiliary  pump  room,  which  is  also 
used  for  the  piping.  This  room  is  illustrated  in 
Fig.  7,  and  is  also  shown  in  Fig.  4  and  in  Fig.  8, 
the  latter  being  an  elevation  of  the  power  house. 
The  main  header  is  carried  on  roller  bracket  sup- 
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for  the  intelligent  control  of  the  entire  system  from 
one  central  point. 

The  coils  occupy  only  wall  and  overhead  space 
in  the  shops,  and  this  space  is  of  no  value  for  other 
purposes.  The  appearance  of  the  coils  is  not  at  all 
objectionable,  while  the  advantage  of  having  a  steady 
heat  evenly  distributed  is  well  recognized.  The  hot- 
water    system   secures   an   atmosphere   comparatively 


419 

ried  to  each  of  the  buildings  terminating  in  distrib- 
uting boards  for  the  branch  wiring.  Each  motor  is 
on  a  separate  branch  circuit  and  is  protected  by  its 
individual  fuse  at  the  building-panel  board.  The 
lighting  is  carried  out  with  arcs  for  general  illumi- 
nation and  incandescent  lamps  for  local  lighting  at 
each  machine.  Drop  cords  have  been  avoided  wher- 
ever   possible    and    a    liberal    number    of    Chapman 


FIG-  5.    MISSOURI  PACIFIC  RAILROAD  SHOPS. — BOILER  ROOM. 

ports,  located  so  that  the  main  valves  can  be  reached 
conveniently  from  the  pump-room  floor.  The  engine 
room  has  a  basement,  and  all  piping  is  done  from 
below,  so  that  the  engine  room  is  clear  of  pipe  lines. 
An  auxiliar}'  header  along  the  pump-room  wall  car- 
ries steam  for  the  boiler-feed  pumps,  for  the  fire 
pumps,  and  for  the  .heating- system  pump  engine. 
All  pipe  and  fittings  subject  to  boiler  pressure  are 
extra  heavy  and  all  fittings  four  inches  and  larger 
are  flanged,  the  flanges  being  refaced  after  being  put 
on. 

The  boiler  room  is  seven  feet  below  the  top  of 
the  rails,  thus  insuring  a  comparatively  cool  firing 
room.  A  coal-storage  space  in  front  of  the  boilers 
on  a  level  with  the  boiler-room  floor,  has  a  capacity 
of  400  tons  and  is  conveniently  located  for  its  pur- 
pose. Coal  is  delivered  from  the  cars  to  the  de- 
pressed storage  space  without  the  necessity  of  an 
elevated  trestle.  The  floors  of  the  boiler  room,  pump 
room,  coal  storage  and  engine-room  basement  are 
of   concrete   with   a   cement  top.     The   engine-room 
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FIG.    8.     MISSOURI   PACIFIC  RAILROAD   SHOPS. — ■SECTIONAL   ELEVATION    OF   POWER   HOUSE. 


free  from  dust,  and  this  is  especially   desirable  for 
the  wood  mill  and  the  paint  shop. 

The  distributing  and  return  pipes  between  the 
buildings  are  less  than  six  inches  in  diameter  and 
are    covered    by    a    wool-felt    heat    insulation,    sur- 


plug  outlets  have  been  provided  for  extension  cords. 

The  main  switchboard  on  the  engine-room  floor, 
shown  in  Fig.  i,  has  a  separate  panel  for  each  of  the 
four  generators,  and  two  panels  for  the  power  and 
two  for  the  lighting  feeders.  Each  of  these  latter 
panels  is  equipped  with  a  Thomson  wattmeter,  so 
that  records  can  be  kept  of  the  amount  of  energy 
used  for  light  and  for  power  during  given  periods. 
Cranes  and  Transfer  Tables. 

The  engine  room  is  spanned  by  a  hand  crane  with 
pendant  chains  to  allow  for  its  manipulation  from 
the  floor.  Two  speeds  are  provided  for  the  hook. 
Over  the  locomotive-erecting  and  machine  shop  are 
two  cranes,  each  with  68-foot  span.  One  is  of  15 
tons'  capacity  and  the  other  is  provided  with  two 
trolleys,  each  having  a  capacity  of  35  tons.  The 
cranes  are  of  the   Whiting   make. 

Two  electrically  operated  transfer  tables  are  in- 
stalled in  the  yards,  as  shown  in  Fig.  2.  The  larger 
of  these  operates  alongside  of  the  machine  shop 
over  a  pit  60  feet  wide  and  560  feet  long.  It  is 
operated  by  a  220-volt  30-horsepower  Westinghouse 
motor  from  a  trolley  wire  supported  on  rigid  lat- 
ticed-steel posts.  The  motor  also  operates  the  car 
haul  by  means  of  a  gearing.  A  portion  of  this  table 
shows  in  the  foreground  in  Fig.  6.  The  transfer 
tables  were  built  by  the  Detroit  works  of  the  Amer- 
ican Bridge  Compan}'.  The  drawing  presented  in 
Fig.  2  is  reproduced  through  the  courtesy  of  the 
■Railway  and  Engineering  Review. 


FIG.     4.       MISSOURI    PACIFIC    RAILROAD    SHOPS.' 

floor  is  constructed  of  granitoid  over  brick  arches 
between  steel  I-beams. 

Heating  System. 


The  shops  are  heated  throughout  by  the  Evans- 
Almirall  system  of  hot-water  heating.  This  system 
consists  of  a  large  heater,  built  up  of  tubes,  through 
which  the  exhaust  steam  from  the  engines  is  passed, 
so  as  to  heat  the  water  surrounding  the  tubes.  The 
heater  is  really  a  surface  condenser,  and  thus  the 
latent  heat  of  the  exhaust  steam  is  transferred  to 
the  heating  system_  with  an  entire  absence  of  back 
pressure  upon  the  engines,  w^hich  is  a  very  desirable 
condition  to  attain  with  any  heating  system. 

An  auxiliar\-  live-steam  heater  is  also  provided,  to 
be  used  at  times  when  there  is  an  insufficient  supply 
of  exhaust  steam,  and  both  heaters  are  arranged 
so  that  the  condensed  steam  is  returned  to  the  boil- 
ers, the  exhaust  steam  being  passed  through  an  oil 
separator  and  filter. 

The  heated  water  is  forced  through  the  heating- 
system  coils  by  means  of  a  centrifugal  pump,  driven 
by  a  small  direct-connected  vertical  engine  of  special 
design.  The  temperature  of  the  entire  shops  can 
be  controlled  collectively  by  changing  the  speed  of 
this  engine,  and  the  heat  in  any  one  individual  shop 
can  be  regulated  by  means  of  valves  located  in  the 
piping  leading  from  the  power  plant  to  each  build- 
ing. Hot-w-ater  thermometers  are  provided  on  the 
main  flow  and  on  each  return  pipe  to  indicate  the 
relative  temperatures,  and  thus  provide  information 


-PLAN   OF   POWER    HOUSE. 

rounded  by  a   cement    duct  burled  below  the  frost 

line. 

Wiring   and    Switchboard. 

The  wiring  of  the  shops  for  power  and  light  is 
carried  out  on  the  two-wire,  220-volt  svstem.  Sep- 
arate feeders  are  provided  for  the  motors  and  for 
the   lighting   circuits.     Systems   of   feeders   are   car- 
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Lighting  of  German  Trains. 

After  a  great  deal  of  experimenting  with  metliods 
of  electrically  lighting  postal  and  passenger  cars, 
among  which  methods  were  the  axle-generating, 
the  storage-battery  and  baggage-car  generating- 
plant  systems,  the  Prussian  State  Railway  Admin- 
istration has  settled  upon  a  compromise  between 
the  methods  named.  In  the  system  that  has  been 
adopted  a  steam-driven  dynamo  is  placed  on  the 
locomotive,  under  control  of  the  engine  driver, 
which  supplies  current  to  a  small  regulating  storage 
battery  in  each  car  of  the  train.  This  renders  each 
separate  car  of  the  train  an  independent  and  sep- 
arate lighting  system,  in  which  the  lamps  are  fed 
from  its  own  accumulator,  which  derives  its  sup- 
ply from  the  generator  at  the  head  of  the  train. 
This  system,  it  is  said,  meets  more  perfectly  than 
the  other  the  requirements  of  simple,  economical 
and  efficient  construction,  maintenance  and  attend- 
ance  in   regular   service. 

The  first  practical  tests  have  been  made  on  the 
so-called  Swedish  express,  a  high-class  vestibuled 
daily  train  between  Berlin  and  Stralsund.  The 
method  has  proved  so  efficient  and  satisfactory  that 
other  trains  are  being  equipped  with  similar  appa- 
ratus, and  appearances  indicate  that  a  successful 
and  satisfactory  lighting  system  for  passenger  car- 
riages has  been  evolved.  In  the  distribution  of 
lights,  each  compartment  in  a  first  or  second-class 
car  has  a  ceiling  lamp,  controlled  by  the  attendant, 
and  four  reading  lights  on  the  sides,  which  can  be 
turned  on  or  extinguished  at  will  by  the  passengers. 
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The  National  Bureau  of  Standards.^ 
By  Dr.  Fr.\nk  A.  Wolff,  Jr. 

In  response  to  a  widespread  demand  on  the  part 
of  the  scientific,  educational,  technical  and  manufac- 
turing interests  of  the  country,  to  which  the  Na- 
tional Electric  Light  Association  also  gave  expres- 
sion. Congress,  on  the  very  last  day  of  the  last 
session  of  the  Fifty-sixth  Congress,  passed  a  bill 
establishing   the   National    Bureau    of    Standards. 

The  functions  of  this  bureau  are,  "to  consist  in 
the  custody  of  the  standards:  the  comparison  of  the 
standards  used  in  scientific  investigations,  engineer- 
ing, manufacturing,  commerce,  and  educational  insti- 
tutions with  the  standards  adopted  or  recognized  by 
the  government ;  the  construction,  when  necessary, 
of  standards,  their  multiples  and  subdivisions;  the 
testing  and  calibration  of  standard  measuring  appa- 
ratus: the  solution  of  problems  which  arise  in  con- 
nection with  standards;  the  determination  of  physical 
constants  and  the  properties  of  materials,  when  such 
data  are  of  great  importance  to  scientific  or  manu- 
facturing interests  and  are  not  to  be  obtained  of 
sufficient  accuracy  elsewhere.  *  *  *  'fhc  bureau 
shall  exercise  its  functions  for  the  government  of 
the  United  States:  for  any  s^tatc  or  municipal  gov- 
ernment within  the  United  Stales,  or  for  any 
scientific  society,  educational  institution,  firm,  cor- 
poration, or  individual  within  the  United  States 
engaged  in  manufacturing  or  other  pursuits  requiring 
the  use  of  standards  or  standard  measuring  instru- 
ments." 

The  Imreau  was  formally  organized  July  i,  1901, 
after  the  scope  and  general  plans  had  been  thor- 
oughly discussed  with  the  members  of  the  visiting 
committee  and  many  others. 

A  beautiful  site  of  7V*  acres,  in  the  northwestern 
suburbs  of  Washington,  was  procured  within  con- 
venient access,  but  not  too  close  to  the  car  line,  to 
interfere  seriously  with  any  but  the  most  precise 
measurements,  which  will,  of  course,  constitute  but 
a  very  small  portion  of  the  work  to  be  undertaken. 


and  freedom  from  vibration,  has  to  be  devoted  to 
the  healing,  lighting,  ventilating  and  power  plant,  and 
to  miscellaneous  purposes.  As  a  special  power  house 
is  here  to  be  provided,  the  basement  of  the  main 
building,  which  is  almost  level  with  the  ground 
and  well  lighted,  will  be  utilized  solely  for  the  more 
precise  work.  Four  of  the  rooms  arc  to  be  fitted 
up  as  special  temperature  rooms. 

The  basement  will  be  vaulted  over,  so  that  the 
first-Hoor  rooms  will  be  almost  as  free  from  vibra- 
tion as  those  on  the  floor  below,  and  will  therefore 
also  be  utilized  for  laboratory  purposes. 

The  second  floor  will  be  set  aside  for  the  admin- 
istrative and  clerical  work,  for  the  library,  and  for 
the  museum,  in  which  standards  and  apparatus  of 
historical  importance  will  be  preserved. 

A  well-ecpiipped  chemical  laboratory  will  be  fitted 
up  on  the  third  floor,  part  of  which  will  accommo- 
date a  laboratory  for  photometric  research.  There 
will  also  be  provided  on  this  floor  a  lecture  room 
with  a  seating  capacity  of  150  to  200.  As  it  will 
be  the  policy  of  the  bureau  to  keep  in  close  touch 
with  the  interests  it  serves,  it  is  hoped  that  it  may 
soon  he  in  a  position  to  extend  invitations  to  scien- 
tific and  technical  associations  to  hold  their  meetings, 
from  time  to  time,  in  Washington. 

The  Mechanical  Laboratory. 

The  mechanical  laboratory  will  be  a  three-story 
building.  135  feet  long  and  50  feet  wide,  and  will 
contain  the  power  and  lighting  plant,  storage  bat- 
teries, special  alternating-current  machines  for  ex- 
perimental and  testing  purposes,  the  refrigerating 
plant,  the  heating  and  ventilating  plant,  auxiliary 
apparatus,  the  machine  shop  and  carpenter  shop,  as 
well  as  laboratories  for  heavy  electrical  testing, 
photometry,   gas    and    water-meter    testing.. 

In  the  boiler  room  two  125-horsepower  boilers 
are  to  be  installed,  space  being  provided  for  doubling 
this  capacity. 

Two  80-horsepower  high-speed  engines,  each  di- 
rect-connected    to     two    25-kIlowatt,    direct-current 
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Mechanical  Laboratory.  Physical  Laboratory. 

PROPOSED   BUILDINGS   OF    NATIONAL   BUREAU    OF    STANDARDS. 


Moreover,   tliis    difficulty    is    easily   surmonntable   by 
working  after  midnight,   when  necessary. 

The  law  appropriated  $100,000  for  a  building,  the 
cost  of  which  was  limited  to  $250,000.  To  meet  the 
demands  of  manufacturing  and  technical  interests 
for  heavy  testing  w-ork,  and  for  experimental  work 
requring  extraordinary  facilities,  a  large  and  well- 
equipped  power  plant  is  required,  and  this  makes 
necessary  the  erection  of  a  separate  power  house  at 
some  distance  from  the  main  building.  The  elab- 
oration of  the  numerous  details  of  construction  of 
the  two  buildings  occupied  a  great  deal  of  tirne, 
and  as  the  work  progressed  its  scope  broadened  with 
it,  so  that  wdien  the  preliminary  estimates  of  the  cost 
of  erection  of  buildings  of  the  necessary  size  had 
been  made  by  the  supervising  architect  of  the  treas- 
ury, under  whom  the  buildings  are  to  be  erected, 
it  was  found  impossible  to  construct  them  for  the 
sum  specified.  An  additional  appropriation  of  $75.- 
000  was  therefore  asked  for,  and  has  just  been 
granted. 

Main   Building. 

The  main  building,  as  shown  in  the  accompanying 
illustration,  will  be  four  stories  in  height,  approxi- 
mately 150  feet  long  and  50  feet  wide,  and  will  con- 
tain about  50  rooms,  all  equipped  with  apparatus 
for  verification  work  and  for  special  investigations, 
and  provided  with  gas,  electric  light,  compressed  air, 
suction,  hot  and  cold  water,  as  well  as  with  a  num- 
ber of  independent  electric  circuits,  so  that  electrical 
currents  of  any   desired  character  may  be  obtained. 

The  importance  of  temperature  control  in  a  phys- 
ical laboratory  has  long  been  appreciated,  and  it  is 
especially  desirable  in  an  institution  where  standard- 
izing work  is  to  be  done,  as  nearly  every  result  de- 
pends, at  least  to  some  extent,  upon  the  temperature 
at  which  the  measurements  are  made.  Accordingly, 
means  will  be  provided  for  closely  regulating  the 
temperature  of  any  room  at  any  desired  temperature, 
both  in  summer  and  in  winter,  as  will  be  more  fully 
described   below. 

In  most  laboratories  the  basement,  which,  on  gen- 
eral principles,  would  really  be  mo.st  suitable  for 
precise  measurements  requiring  the  greatest  stability 

I,  Paper  read  in  abs  ract  befo  e  thti  Naiional  Elfctric  L^ght 
Association  at  Cincinnati,  Ohio,  on  May  22.  1902.  Dr.  Wolft  ia 
assistant  to  ProL  S.  W.  Stratton,  director  of  the  bureau. 


generators,  will  be  installed  in  the  dynamo  and  en- 
gine room.  Additional  space  will  be  provided  for 
a  unit  of  double  this  size,  as  well  as  for  the  special 
alternators  referred  to  below. 

In  the  combined  heating  and  ventilating  system 
to  be  adopted,  the  air  will  be  supplied  to  the  various 
rooms  by  means  of  ducts,  with  the  aid  of  electrically 
driven  fans,  the  temperature  of  any  room  in  either 
building  being  independently  controllable  by  a  ther- 
mostatic damper  at  the  bottom  of  the  respective 
Hues,  where  the  heated  or  artificially  cooled  air 
will  be  mixed  with  the  air  from  without.  The  ducts 
are  so  proportioned  as  to  permit  a  complete  renewal 
of  the  air  every  15  minutes.  In  winter  the  air  to 
be  heated  will  be  passed  over  coils  fed  with  e.xhaust 
steam,  and  in  summer  the  air  will  be  cooled  by  coils 
through   which  cooled   brine  is  circulated. 

To  cool  the  air  and  to  provide  artificial  ice,  a 
refrigerating  plant  of  30  tons'  ice-melting  capacity 
will  be  installed.  Although  the  building  will  be 
used  only  a  portion  of  the  24  hours,  provision  \yill 
be  made  for  fully  utilizing  the  refrigerating  capacity, 
with  the  aid  of  a  brine  tank  of  suffiicent  capacity, 
the  refrigerating  machine  being  operated  throughout 
the    whole    night    when    necessary. 

The  instrument  shop,  a  most  important  adjunct 
to  a  modern  laboratory,  will  be  equipped  with  the 
latest  types  of  motor-driven  precision  and  engine 
lathes,  milling  machines,  shapers,  drill  presses,  etc. 
The  shop  has  not  yet  been  organized,  but  three  or 
four  mechanicians  are  provided  for  from  July  I, 
1902. 

A  liquid-air  plant,  of  sufficiently  large  capacity  for 
all  experimental  purposes  likely  to  arise,  is  also  to 
be   installed. 

The  auxiliary  apparatus  will  consist  of  an  exhaust 
fan  for  ventilating  hoods,  the  storage-battery  room, 
the  toilet  rooms,  etc.,  air  compressors,  vacuum 
pumps,  pumps  for  circulating  the  hot  and  cold  water, 
etc. 

As  the  public  gas  mains  are  not  yet  laid  as  far 
as  the  site,   a  gas  plant    will  also  be  installed. 

A  storage-battery  room  of  considerable  size  is  to 
be  provided,  and  an  adjoining  room  is  to  be  fitted 
up  for  heavy-current  testing.  Several  of  the  rooins 
on  the  first  floor  will  be  used  for  experimenlai  work, 
although   no   doubt  as   the   work   of  the  bureau   de- 


velops additional  buildings  will  have  to  be  provided, 
and  the  first  of  these  will,  in  all  likelihood,  be  an 
electrical  laboratory.  The  mechanical  laboratorv  will 
then  be  given  up  principally  to  power  purposes  and 
to  the  instrument  shop.  From  present  indications 
this  contingency  is  likely  to  arise  even  before  the 
buildings   now    planned  are   ready    for  occupation. 

The  third  floor  of  the  power  house,  will,  for  the 
present,  be  devoted  to  gas  and  incandescent-lamp 
photometry,   and   to  gas  and   water-meter  testing. 

Temporary  Quarters. 

The  opinion  has  been  expressed  that  the  bureau 
will  not  be  ready  to  undertake  verification  work 
for  some  years,  pending  the  construction  and  equip- 
ment of  the  buildings.  Recognizing  the  importance 
of  immediate  work  along  a  number  of  lines,  tem- 
porary quarters  have  been  secured  in  the  Coast  Sur- 
vey Building,  and  arrangements  are  now  being  made 
to  secure  additional  quarters  near  by.  In  these  ap- 
paratus will  be  installed  and  put  in  actual  use  as 
quickly  as  possible.  Some  of  the  work  is  already 
well  under  way. 

One  of  the  rooms  has  been  fitted  up  for  photo- 
metric purposes,  and  while  the  bureau  is  not  yet 
ready  to  verify  incandescent  lamps  as  photometric 
standards,  the  necessary  apparatus  has  been  deliv- 
ered, or  is  about  to  be  delivered,  so  that  actual  work 
can  soon  begin  ;  and  it  is  hoped  that  an  announce- 
ment can  be  made  within  the  next  si.x  months  that 
photometric  standards  will  be  received  for  verifica-  J 
tion.  Provision  will  be  made  for  arc  and  Nernst-  I 
lamp  photometry,  as  well  as  for  the  photometry  of 
Welsbach  and  acetylene  lamps  and  otiicr  commercial 
types.  The  bureau  will  exert  its  efforts  to  provide 
for  a  practical  means  of  determining  mean  spherical 
candlepower  at  the  earliest  opportunity.  The  ques- 
tion of  photometric  standards  will  also  receive  con- 
sideration, it  being  recognized  that  while  the  Hefner 
lamp  is  the  best  standard  available,  it  is  more  than 
likely,  judging  from  the  researches  at  the  Physika- 
lisch-Technische  Reichsanstalt.  that  a  standard  supe- 
rior in  every  respect  may  soon  be  realized. 

Verification  of  Electrical  Standards  and  Meas-      I 
uring  Apparatus.  1 

Pending  the  construction  of  primary  mercurial 
resistance  standards,  a  number  of  one-ohm  manganin 
coils  have  been  adopted  by  the  bureau  as  preliminary 
standards  of  reference.  The  values  of  these  are 
certainly  known  to  within  0,002  per  cent.,  in  terms 
of  the  primary  mercurial  standards  of  the  Reichsan- 
stalt, and  eri-ors  due  to  variations  are  avoided  by 
periodic  reverifications  at  that  institution.  The  con- 
struction of  primary  mercurial  standards  and  second- 
ary mercurial  standards  will  very  shortly  be  under- 
taken. 

The  manganin  standards  of  the  bureau,  which 
range  from  o.cooi  ohm  to  100,000  ohms,  have  been 
subjected  to  repeated  intcr-coniparisons,  the  value  of 
the  multiples  and  sub-multiples  of  the  units  being 
determined  in  terras  of  the  one-ohm  coils.  The  bu- 
reau is  thus  equipped  to  undertake  the  verification 
of  resistance  standards,  resistance  boxes,  potentio- 
meters, ratio  coils,  volt  boxes  and  ammeter  shunts, 
except  for  the  present,  in  cases  where  the  resistance 
is  to   be    determined   when   carrying   large   currents. 

Facilities  will  shortly  be  provided  for  determining 
the  specific  conductivity  of  materials  used  for  elec- 
trical conductors,  and  also  for  the  determination  of 
the  tensile  strength  of  such  materials.  Provision  is 
also  being  made  for  the  determination  of  insulation 
resistance,  as  well  as  dielectric  strength  and  capacity 
of  insulated  wires  and  cables.  The  bureau  is  pre- 
pared to  receive  for  verification  Clark  and  other 
types  of  standard  cells,  the  values  of  which  will 
be  expressed  in  terms  of  the  mean  of  about  three 
dozen  Clark  cells,  which  have  been  constructed  at 
the  bureau. 

The  bureau  is  also  prepared  for  the  verification 
of  direct-current  measuring  apparatus,  of  limited 
range,  in  limited  quantity,  millivoltmeters  and  volt- 
iTieters  up  to  150  volts,  ammeters  up  to  100  amperes, 
and  arrangements  are  being  made  for  increasing  the 
J  ange  to  2,000  volts  and  1,000  amperes,  when  direct- 
current  wattmeters,  watt-hour  meters,  etc.,  will  also 
receive   attention. 

Special  facilities  will  be  provided  for  alternating- 
current  testing.  The  alternators  for  experimental 
and  testing  purposes  will  all  be  driven  by  direct- 
current  motors,  operated  from  the  generators,  or, 
wdien  necessary,  from  independent  storage  batteries. 
Thus,  for  investigating  the  influence  of  the  higher 
harmonics  on  measuring  instruinents,  condensers, 
transformers,  arc  lamps,  etc.,  a  set  of  motor-driven 
alternators,  having  relative  frequencies  of  one,  three, 
five,  seven,  nine,  11,  13  and  15  times  the  base  fre- 
quency, will  be  provided.  All  of  these  machines 
are  to  be  connected  to  one  shaft,  and  will  be  ar- 
ranged so  that  the  amplitude  and  phase  of  any  com- 
ponent may  be  varied  independently.  The  base  fre- 
quency may  be  varied  between  25  and  125 ;  though 
for  the  latter  frequency  it  will  not  be  possible  to 
work   in   the   highest  harmonics. 

From  this  necessarily  brief  outline  of  the  plans 
of  the  bureau  it  will  be  seen  that  provision  will  be 
made  for  the  verification  of  every  type  of  measuring 
apparatus  which  the  electrical  engineer  is  likely  to 
submit,  and  it  is  hoped  that  as  soon  as  the  buildings 
are  completed  the  liureau  will  be  in  a  position  to 
undertake  for  the  National  Electric  Light  Associa- 
tion, and  for  similar  bodies,  the  solution  of  impor- 
tant technical  problems  requiring  extraordinary  ex- 
perimental facilities,  and  to  co-operate  with- them  in 
every   possible  way   within   its  proper   scope. 
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Electrical    Equipment    of    the    Carbide 
Works  at  Flums. 

By  Fr.\nk  C.   Perkins, 

Many  of  the  recent  installations  for  the  transmis- 
sion of  power  in  Switzerland  supply  current  for  the 
manufacture  of  calcium  carbide,  notably  the  one  at 
Nidau.  which  is  connected  with  the  network  of  the 
Hagiieck  station,  which  is  equipped  with  four  three- 
phase  generators  of  1,300  horsepower  each,  or  a 
total  of  5.200  horsepower.  These  machines  generate 
current  at  the  high  tension  of  15.000  volts.  The 
^  i.lau  calcium-carbide  works  have  18  furnaces,  each 
using  150  kilowatts. 

The  electrochemical  works  of  Gurtncllen  have  36 
furnaces  for  the  production  of  calcium  carbide,  each 


FIG.  I.      TURBINES   AND    GENERATORS   FOR  THE   CARBIDE 
WORKS   AT   FLUMS. 

using  150  kilowatts;  and  the  current  for  the  prepar- 
ing and  crushing  machinery,  as  well  as  for  the  fur- 
naces, is  supplied  from  a  central  power  station  hav- 
ing a  capacity  of  5,250  horsepower,  consisting  of 
three  three-phase  i.6oo-horsepower  generators  and 
one  450- horsepower  unit,  low  tension  being  employed. 

There  are  also  important  carbide  plants  in  France 
and  Austria,  but  the  electrical  equipment  and  fur- 
naces illustrated  herewith  and  described  below  are 
installed  at  the  carbide  works  at  Flums.  Switzerland. 

The  generating  station  has  a  capacity  of  2j400 
horsepower  and  is  located  1.8  kilometers  from  the 
carbide  works.  The  three  large  turbines  are  of  the 
horizontal  type,  constructed  by  Escher.  Wyss  &  Co. 
of  Zurich,  Sw-itzerland,  and  each,  as  shown  in  Fig. 
I.  is  directly  coupled  to  an  Soo-horsepower  revolving- 
field  alternator  of  the  three-phase  type  constructed 
by  Brown,  Boveri  &  Co.  of  Baden,  Switzerland. 
These  alternators  supply  current  at  a  potential  of 
5,coo  volts,  and  their  dimensions  and  connections 
are  such  that  they  may  be  also  used  as  single-phase 
machines  supplying  current  at  the  same  potential. 
The   exciters   are  two-pole   direct-current   machines, 


FIG.   2.       STEP  DOWN    TRANSFORMERS    AT    THE    CARBIDE 
WORKS    IN    FLOMS. 

directly  coupled  to  the  extended  shaft  of  the  alter- 
nators outside  of  the  main  bearings,  as  shown  in 
Fig.  I.  They  supply  a  maximum  exciting  current 
of   140  amperes  at   a  pressure  of  55   volts. 

There  is  also  installed  in  the  power  house  a  50- 
horsepower  turbine  and  direct-connected  alternator 
for  furnishing  light  for  the  power  station  and  the 
carbide  plant  when  the  large  turbines  and  generators 
are  not  in  operation,  a  40-kilowatt  transformer  being 
employed  for  reducing  the  potential  from  5,000  volts 
to    115    volts    for    the    lighting    circuit.     When    the 


large  generators  and  turbines  are  in  operation,  the 
carbide  works  are  lighted  from  a  70-kilowatt  trans- 
former, supplying  200  volts  and  115  volts,  the  former 
pressure  being  employed  for  such  small  motors  as 
are  necessary.  The  power-transmission  line  consists 
of  six  copper  conductors,  insulated  by  porcelain,  and 
mounted   on    iron   tops  or   caps   upon   wooden    poles. 

The  carbide  plant  proper  is  housed  in  a  building 
constructed  entirely  of  iron  and  cement,  the  entire 
plant  being  fireproof.  The  furnace  house  is  30.7 
meters  long,  12  meters  wide  and  10  meters  high. 
Above  the  18  furnaces  is  an  upper  deck,  also  con- 
structed of  iron  and  cement.  This  deck  construc- 
tion extends  the  whole  length  of  the  furnace  room, 
the  width  being  2.7  meters  and  the  height  3.15 
meters.  The  material  used  in  the  furnaces  is  de- 
livered  by   an    electrically    operated    elevator. 

The  transformer  house  is  located  near  the  furnace 
room  and  is  22  meters  long  and  three  meters  wide. 
In  it  are  installed  three  single-phase  transformers 
which  reduce  the  potential  of  the  current  from  the 
transmission  line  from  5,000  volts  to  65  volts,  for 
use  in  the  furnaces.  A  lo-ton  crane  is  provided 
for  handling  this  apparatus.  These  transformers, 
two  of  which  are  shown  in  Fig.  2,  have  each  a  ca- 
pacity of  S50  kilowatts  and  are  encased  in  iron  re- 
ceptacles, being  of  the  oil-water-cooled  type.  The 
connections  to  the  furnaces  are  only  eight  meters 
long.  The  secondary  conductors  are  arranged  for 
single-phase  current  from  the  transformers,  the  cop- 


indicating  that  the  order  is  about  to  be  executed. 

In  connection  with  the  system  is  installed  a  tele- 
phone system  with  an  electric  call  bell.  By  means 
of  the  telephone  word  can  be  sent  to  any  level  and 
the  hoistman  can  give  the  word  that  the  chairs  are 
out,  or  any  other  message  necessary.  The  batteries 
are  all  placed  in  the  engine  room,  where  Ihcy  are  out 
of  danger  from  breakage,  and  a  small  electric  heater 
is  beneath  each  telephone  to  keep  it  dry  and  in 
perfect  working  order. 


Niagara-Toronto     60,000-volt     Trans- 
mission. 

It  is  announced  that  a  voltage  of  60,000  has  been 
adopted  for  the  operation  of  the  proposed  power- 
transmission  line  between  Niagara  Falls.  Out.,  and 
Toronto.  Ont.,  in  connection  with  the  power-devel- 
opment project  of  the  Canadian  Niagara  Power 
Company.  The  electric  current  will  be  generated  in 
units  of  10.000  horsepower  at  a  voltage  of  11,000,  and 
will  be  passed  through  transformers  that  will  step  up 
the  pressure  to  60.000  volts,  at  which  potential  it 
will  be  fed  into  the  transmission  line.  A^contract 
for  12  transformers  for  this  purpose  has  been  awarded 
to   the   Canadian    General    Electric  Company. 

As  yet  it  is  not  definitely  known  whether  copper 
or  aluminum  cables  will  be  used  in  building  the 
transmission  line,  but  the  probabilities  are  that  the 
cables  will  be  of  aluminum,  and  bare.  The  distance 
from  Niagara  Falls  to  Toronto  is  about  90  miles,  and 
the  use  of  aluminum  cables  would  mean  a  substantial 
saving  in  poles  on  the  line  construction.  The  To- 
ronto   and    Niagara    Power    Company,    incorporated 


FIG.    3,"]  [electric   furnaces   IN 

per  having  a  cross-section  of  4,800  square  millime- 
ters and  a  total  weight  of  4.5  tons  for  each  group 
of  six  furnaces. 

The  furnaces  (Fig.  3)  have  the  temperature  of 
the  electric  arc  and  the  current  is  from  2.200  to 
2.500  amperes,  the  numerous  carbon  electrodes  being 
regulated  by  hand  with  chain  gearing.  To  produce 
the  carbide  requires  from  2%  to  three  hours ;  and 
the  product  remains  another  hour  or  hour  and  a  half 
in  the  furnace  for  cooling  after  the  current  is  shut 
off.  The  18  furnaces  are  in  continual  operation, 
and  are  arranged  in  groups  of  six,  or  in  groups  of 
four  furnaces.  12  being  usually  in  operation  at  the 
same  time.  The  carbon  electrodes  required  per  ton 
of  carbide  produced  are  said  to  weigh  about  30 
kilograms.  _^_^^ 


New  Electric  Mine  Signal  System. 

J.  R.  Mitchell  of  Spokane.  Wash.,  has  patented 
a  system  of  electric  signals  for  mines  that  is  claimed 
to  have  many  points  of  advantage,  including  a 
quicker  removal  of  ore.  One  of  the  systems  has 
been  installed  in  the  Standard  mine  and  is  said  to 
have  proven   a   complete  success. 

In  front  of  the  hoistman  is  a  large  box,  covered 
with  ground  glass,  so  that  the  signals  or  words 
cannot  be  seen.  This  box  is  divided  into  a  number 
of  seoarate  compartments,  in  each  of  which  is  an 
electric  light.  The  giving  of  the  signal  from  the 
mine  turns  on  one  of  the  lights,  which  shows  through 
the  ground  glass :  the  signal,  such  as  "lower  600." 
meaning  to  lower  the  cage  to  the  600-foot  level.  In 
the  mine,  at  each  level,  is  a  box  similar  to  the  one 
before  the  hoistman,  so  that  the  sender  of  the  signal 
can  see  it  recorded.  Any  number  of  signals  may 
be  installed,  according  to  the  demands  of  the  service. 
Beside  the  hoistman's  feet  is  a  small  lever.  When 
he  reads  the  signal  and  is  just  ready  to  execute  the 
order,  by  a  light  pressure  on  the  lever  the  lights 
both    in    the    mine    and    before    him    are    put    out, 


the   carbide   works   at    FLUMS. 

last  winter,  may  undertake  -the  transmission  part  of 
the  service. 

Toronto  has  for  some  little  time  been  anxious 
to  have  transmission-line  connection  with  Niagara, 
but  it  is  not  yet  certain  when  it  will  receive  its 
first  power  from  the  Falls.  It  is  the  expectation  of 
the  Canadian  Niagara  Power  Company  to  have 
power  available  by  July,  1903,  but  service  may  be 
rendered  before  that  time  by  the  second  great  wheel- 
pit  and  power  station  of  the  Niagara  Falls  Power 
Company  at  Niagara  Falls,  N.  Y.  It  is  expected  that 
power  from  this  installation  will  be  ready  about 
August  next,  and  then  several  thousand  horsepower 
might  be  placed  on  the  transmission  line  for  dis- 
trilnition  in  Toronto. 

For  some  little  time  back  experiments  have  been  in 
progress  at  Niagara  Falls  looking  to  the  commercial 
application  of  60.OCO  volts.  All  experiments  con- 
ducted tell  that  the  proposed  Niagara-Toronto  trans- 
mission at  this  pressure  will  be  a  success.  While 
experiments  have  also  been  made  in  the  West  with 
this,  and  even  higher,  voltage,  it  is  not  known  that 
there  is  a  transmission  line  commercially  operated 
at  this  voltage  to-day.  At  least,  so  far  as  the  amount 
of  power  transmitted  is  concerned,  it  is  altogether 
likely  that  Niagara  will  have  many  new  features  to 
show  in  regard  to  power  transmission  at  a  high 
voltage  ere  many  years  have  passed.  The  first  power 
sent  to  Toronto  will  probably  be   10,000  horsepower. 

Contractor  Douglass  has  been  making  good  head- 
way with  the  construction  of  the  tunnel  for  the  Ca- 
nadian Niagara  Power  Company,  and  already  has 
over  i.ooo  feet  of  the  tailrace  driven.  The  wheelpit 
work  is  also  progressing  nicely,  and  the  great  project 
for  the  development  of  the  Horseshoe  is  taking  shape. 

At  a  meeting  of  the  directors  of  the  Canadian  Ni- 
agara Power  Company,  held  in  Toronto  on  June  7th, 
W.  H.  Beatty  was  elected  president ;  William  B.  Ran- 
kine,  vice-president  and  treasurer,  and  A.  Monro 
Grier.  secretary.  The  executive  board  is  composed 
of  W.  H.  Beatty,  William  B.  Rankine  and  Wallace 
Nesbitt. 
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Pacific  Cnast  Electric  Transmission  Association,  San  Fran- 
cisco. Cal..  June  17th  and  iSth. 

American  Institute  of  Electrical  Engineers  (annual convention), 
Great  Barrington.  Mass  ,  June  iStli  to  21st. 

Association  of  Railway  Telegraph  Superintendents,  Chicago, 
Jane  i8th  to  21st. 

Independent  Telephone  Association  of  the  United  States, 
Philadelphia.  Pa..  June  24lh,  25th  and  26th. 

Northwestern  Electrical  association,  Chain-o'-Lakes.  Wau- 
paca. WiB,.  June  2<5th,  26th  and  27tb. 

Independent  Telephone  association  of  Wisconsin.  Waupaca, 
Wis..  June  25th.  26rh  and  27th. 

American  Association  for  the  Advancement  of  Science,  Pitts- 
bure.  Pa..  June  2R'h  to  July  ^rd. 
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temher  15th.  16th  and  17th. 
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American  Street  Railway  Association.  Light  Guard  Armory, 
Detroit,  Mich..  October  8th.  oth  and  TOth. 

Spain,  it  is  gratifying  to  note,  is  said  to  be  casting 
aside  all  bitter  feeling  toward  the  United  States 
and  is  only  awaiting  the  enactment  of  a  favorable 
trade  treaty  to  resume  commercial  relations  with 
this  country,  and  probably  on  a  larger  scale  than 
ever  before.  There  is  no  reason  why  the  two  coun- 
tries should  not  regard  each  other  with  mutual  re- 
spect   and  trade  freely  in   what  they   have  to  sell, 


to  ihe  advantage  of  each.  American  manufactured 
products  are  quite  well  known  in  Spain ;  there  is  no 
prejudice  against  them  owing  to  their  origin,  and 
they  are  esteemed  for  their  excellence.  In  Barcelona 
and  Madrid  electric  railways  are  operated  by  Ameri- 
can machinery,  and  in  many  other  large  plants,  par- 
ticularly in  the  mining  districts,  American  apparatus, 
often  including  motors  and  other  electrical  appli- 
ances, is  employed.  The  time  is  ripe  for  a  revival 
and  great  extension  of  the  trade  between  the  United 
States  and  Spain,  and  American  electrical  manu- 
facturers should  be  awake  to  the  opportunity  and 
lake  early  advantage   of  it. 


Discussing  steam  turbines  at  the  recent  Cincin- 
nati convention,  Mr.  Francis  Hodgkinson  of  Pitts- 
burg said  that  in  that  city  machines  of  this  character 
of  an  aggregate  of  over  30,000  kilowatts,  and  ranging 
in  size  from  300  to  5,000  kilowatts,  were  under  con- 
struction. The  speaker  cited  one  remarkable  in- 
stance of  steam  economy — 11.7  pounds  of  steam  per 
electrical  horsepower — but  admitted  that  it  was  given 
under  exceptional  conditions,  which  were  165  pounds 
boiler  pressure,  29  inches  of  vacuum  and  180  de- 
grees of  superheat.  The  speaker  said  that  a  steam 
turbine  could  compete  in  price  with  a  first-class  re- 
ciprocating engine,  and  he  thought  that  the  cost  of 
maintenance  would  be  exceptionally  low.  Others 
questioned  whether  such  a  long  shaft  revolving  on 
two  bearings  only  would  bear  up  under  a  continuous 
load,  but  Mr.  Hodgkinson  thought  there  would  be 
no  difficulty  on  that  score.  On  the  whole,  there 
was  surprisingly  little  discussion  on  this  important 
subject,  which  is  the  more  noticeable  as  the  central- 
station  men  in  all  the  larger  cities  are  greatly  in- 
terested  in   it. 


It  is  possible  that  the  use  of  space  telegraphy 
may  modify  the  construction  of  high-speed  cruisers 
designed  to  be  the  scouts  of  the  navies  of  the  future. 
The  particular  purpose  of  these  vessels  is  to  locate 
the  enemy  and  report  its  presence  to  the  fleet.  To 
this  end  the  British  Admiralty,  in  laying  down  four 
ships  of  this  type,  has  planned  as  the  chief  features 
speed-form  hull,  inconspicuous  color,  great  engine 
power  and  extremely  high  masts  for  signaling  at 
long  distances.  A  naval  scout  of  the  future,  hav- 
ing found  a  hostile  fleet,  will  signal  its  news  by 
space  telegraphy  to  distant  supporting  cruisers,  which 
will,  in  their  turn,  if  need  be,  transmit  the  message 
in  like  manner  to  the  flagship.  The  scouts  will 
need  great  speed  and  the  most  powerful  apparatus 
practicable  to  transmit  their  intelligence  by  space 
telegraphy.  Of  course,  the  wireless  messages  will 
radiate  equally  in  the  direction  of  friend  and  foe, 
but  as  they  will  be  sent  in  cipher,  this  does  not 
matter  so  much,  unless,  indeed,  the  enemy  is  en- 
abled to  confuse  the  transmission  by  sending  his 
own  wireless  dispatches,  either  purposely  to  jumble 
up  the  signals  of  the  adversary  or  to  communicate 
with  the  other  vessels  of   his  own  fleet. 


Thuey  is  a  name  that  one  associates  with  high- 
potential  direct-current  apparatus,  but  it  appears 
that  in  a  machine  lately  turned  out  the  Swiss  de- 
signer has  outdone  himself.  This  interesting  dy- 
namo has  been  con.5tructed  to  make  insulation  tests 
on  the  Saint-Maurice-Lausanne  transmission  line. 
It  generates  direct  current  at  very  high  tension, 
probably  the  highest  that  has  been  thus  reached.  In 
some  of  the  tests  the  electromotive  force  could  be 
pushed  above  25,000  volts  without  difficulty.  This 
is  a  remarkable  result,  for  up  to  the  present  10,000 
or  12,000  volts  has  been  the  maximum  for  a  direct- 
current  dynamo.  The  machine  is  a  multipolar  one,  re- 
sembling somewhat  an  alternator  in  external  appear- 
ance. The  field  is  built  of  laminated  iron  and  revolves 
in  the  interior  of  the  ring  armature,  which  is  made  in 
two  halves.  The  ring  carries  a  series  of  grooves  on 
the  inner  side,  in  which  the  coils  are  placed.  The 
latter  are  insulated  with  a  specially  treated  paper. 
Each  coil  has  500  turns  of  wire  one-half  millimeter 
in  diameter,  insulated  with  silk.  There  are  24,000 
turns  in  the  armature,  the  resistance  of  which  is 
about  700  ohms  and  normal  capacity  one  ampere.  The 
commutator  has  96  segments  with  air  insulation. 
It  is  used  in  the  reverse  order  from  that  of  an  or- 
dinary dynamo;  two  metal  brushes  press  on  the  in- 
terior surface.  To  ovoid  the  formation  of  arcs  be- 
tween the  commutitor  segments,  seeing  that  there 
is  about  500  volts  between  them,  a  small  blower  is 
provided  which  supplies  two  jets,  giving  a  strong  air 
current   at    the   brushes.    A    small   separate   exciter 


supplies  the  fields,  as  in  an  alternator.  The  air 
pump  for  the  brushes  is  lodged  in  the  interior  of 
the  dynamo,  and  the  pulley  which  works  it  is  care- 
fully insulated  from  the  ground.  This  is  certainly 
an  unusual  machine,  and  a  careful  account  of  its 
performance  will  be  an  interesting  addition  to  engi- 
neering lilerature. 


One  interesting  development  of  the  situation 
brought  about  by  the  possibility  of  using  either  elec- 
tricity or  steam  to  operate  the  cars  on  railroads  of 
considerable  length  is  the  fact  that  in  an  increasing 
number  of  cases  both  agents  are  used  on  the  same 
road.  Thus  within  a  short  time  the  Western  Elec- 
trician has  contained  a  brief  account  of  such  a 
"mixed"  railroad  in  operation  in  the  suburbs  of 
Berlin  as  well  as  forecasts  of  another  line  in  Indi- 
ana and  a  third  in  Colorado.  Of  course  there  is 
nothing  to  prevent  the  operation  of  steam-hauled 
trains  on  an  electric  railway  of  standard  gauge  and 
suitable  track  construction,  and  it  is  evident  that  in 
some  conditions  it  is  thought  desirable  to  do  so.  In 
other  cases  again  it  may  not  be  economical  to  trans- 
mit electric  power  over  the  whole  length  of  a  road, 
although  the  demands  of  local  or  way  traffic  may 
make  it  advisable  to  use  electric  cars  within  a  certain 
radius  of  a  power  plant.  In  this  situation  the  line 
might  be  taken  as  a  steam  road  with  partial  elec- 
trical equipment.  In  either  event  the  existence  of 
these  "mixed"  svstems  shows  that  the  old  prejudices 
are  disappearing  and  that  engineers  seek  now  to 
move  their  trains  by  that  system  of  power  applica- 
tion which  is  indicated  for  the  particular  case  in 
hand.  

The  old  question.  Shall  the  gasfitters  or  the  elec- 
trical workers  install  piping  and  conduit  for  in- 
terior wiring?  threatens  to  become  a  burning  issue 
once  more  in  Chicago.  .  The  Electrical  Workers' 
Union  is  said  to  be  determined  to  secure  what  it 
considers  its  rights  and  obtain  this  work,  even  if  it 
has  to  go  on  strike  to  make  the  contractors  accede 
to  its  wishes.  The  gasfitters  are  equally  resolute  in 
maintaining  their  position — that  the  piping  work  be- 
longs to  them.  The  poor  contractor,  with  no  con- 
tention about  wages,  hours  of  work,  unpopular  fore- 
men or  the  recognition  of  the  union,  is  nevertheless 
in  the  position  of  one  between  His  Satanic  Majest\' 
and  the  dark  unfathomed  caves  of  the  mighty  deep. 
As  a  matter  of  convenience  and  common  sense,  it 
would  seem  that  the  electrical  workers  ought  to  be 
allowed  to  do  the  whole  of  a  wiring  job,  once  they 
are  started  on  it.  If  the  gasfitters  are  correct  in 
principle,  why  cannot  the  carpenters  step  in  and  say 
the  wiremen  must  not  bore  a  hole  in  a  joist?  The 
equity  of  the  situation  seems  clear  enough.  It  is 
surely  a  pity  that  the  electrical  contractors  may  not 
arrange  for  all -of  their  interior-wiring  work  with 
one  set  of  men ;  but  labor  unions  are  very  tenacious 
of  what  they  consider  their  rights  and  privileges  and 
are  ever  seeking  to  extend  their  domain  of  influence. 
Therefore,  what  seems  to  be  almost  a  childish  dis- 
pute   may    bring   about   a    costly   strike. 


Of  course,  there  are  two  sides  to  the  question  of 
operating  automobiles  on  the  public  highways.  The 
automobilists  are  entitled  to  exactly  the  same  rights 
as  other  vehicle  drivers  on  the  streets,  and  no  more. 
The  extremists  who  advocate  the  total  prohibition  of 
automobile  driving  on  the  streets,  on  the  one  hand, 
and  those,  on  the  other  side,  who  seem  to  think 
that  the  horseless  vehicles  have  the  right  of  way, 
and  that  pedestrians  and  other  types  of  vehicles 
must  huddle  to  one  side  at  the  sound  of  a  distant 
horn,  are  alike  to  be  deprecated.  As  for  racing  or 
speeding,  all  will  agree  that  this  form  of  sport  must 
be  strictly  relegated  to  suitable  tracks  or  courses 
where  spectators  can  view  the  trials  in  safety.  Pub- 
lic opinion  is  very  sensitive  just  now  on  the  auto- 
mobile question,  owing  to  recent  accidents,  and  all 
sensible  automobilists  wmII  do  well  to  do  all  in  their 
power  to  restrain  the  few  madcaps  who,  by  their 
recklessness,  are  mainly  responsible  for  the  whole 
agitation.  It  is  fair  to  say  that  most  of  those  in- 
terested in  the  new  form  of  pleasure  riding  are  fair- 
minded  in  the  matter,  willing  to  concede  equal  rights 
lo  others  on  the  streets  and  to  abide  lawfully  by  the 
regulations  imposed  by  the  authority  of  the  com- 
munity. There  is  some  basis  for  the  complaint  of 
these  gentlemen  that  they  suffer  for  the  carelessness 
— sometimes  criminal  carelessness — of  the  few.  They 
should  be  given  what  they  ask — a  fair  field  and  no 
favors. 


June  14,   1903 


Flat  Rates  versus  Differential  Rates. 

Following  the  presentation  of  the  several  papers 
on  "Rates"  at  the  recent  electric-light  convention  in 
Cincinnati  there  was  an  exhaustive  discussion.  Ab- 
stracts of  the  papers  were  given  in  the  Western 
Electrician  of  May  31st.  From  the  stenographic 
report  of  the  discussion  the  following  is  taken: 

Arthur  Williams.  New  York:  \^'hile  the  subject 
of  rates  is  before  the  convention,  I  want  to  suggest 
what  I  am  afraid  at  the  moment  will  be  an  tinpop- 
ular  form  of  charging  customers  in  view  of  what 
has  been  said.  We  had  Mr.  Doherty's  method  and 
Mr.  Ferguson's  method.  I  think  that  all  of  these 
various  methods  will  be  found  to  have  a  basis  in 
Dr.  Hopkinson's  work  at  IManchester,  and  I  want 
to  suggest  a  definite  method,  and  that  is  a  flat-kilo- 
watt method  of  charging  for  electric  current.  I 
want  to  suggest  the  wisdom  of  a  flat-kilowatt  rate 
for  retail  users,  and  the  necessity-  of  a  very  much 
lower  flat-kilowatt  rate  for  the  wdiolesale  or  large 
users,  the  lower  rate  being  designed  for  the  purpose 
of  competing  with  the  supply  of  current  in  large 
buildings  from  isolated  plants.  I  think  the  electrical 
industry-  has  got  to  solve  a  problem  which  has  not 
been  presented  with  such  seriousness  to  the  gas 
industry,  and  that  is  the  private  electrical  plant  as 
compared  with  the  private  gas-manufacturing  plant. 
That  is  self-evident,  but  it  is  the  kilow^att  rate  for 
retail  ser\-ice  to  the  small  user  that  I  want  to  sug- 
gest as  a  third  method  of  charging,  and  as  a  better 
method  than  any  that  has  been  suggested,  as  a  means 
for  dealing  more  satisfactorily  with  the  public. 
\\'e  find  in  our  business  a  perfect  analogy  to  almost 
any  other  large  undertaking  which  is  conducted  in 
this  or  any  other  country.  We  find  it  in  the  rail- 
road, the  hotel,  the  restaurant,  the  dry-goods  store. 
A  flat  rate,  that  is,  a  low  price  with  a  small  per- 
centage of  profit,  with  large  sales,  has  brought  the 
largest  measure  of  success.  The  European-hotel 
method,  as  many  of  3-0U  know  who  have  stayed  at 
hotels  in  foreign  countries,  is  based  on  separate 
charge  for  each  article,  and  the  European-hotel  prac- 
tice, it  seems  to  me,  compares  closely  with  this 
method  of  separating  various  items  of  cost  and 
charging  separately.  You  pay  for  your  room  sep- 
arately, for  your  candle,  for  your  attendance,  if 
you  have  any  special  service,  and  for  your  food,  and 
all  other  items,  separatelj'.  The  American  system 
is  to  charge  all  of  these  things  on  the  American 
plan  in  a  single  bill.  One  man  eats  more  butter 
than  another,  but  the  charge  is  the  same,  and  the 
differences  are  covered  in  the  general  average.  Ours 
is  an  average  business. 

The  Wright  system  shows  one  single  defect  of 
a  number  which  lie  in  it ;  it  makes  no  discrimina- 
tion in  the  distances  of  the  various  customers  from 
the  works.  The  underground  system  of  electric- 
light  plant  will  usually  cost  as  much  as  the  gener- 
ating plant;  and  if  you  will  think  for  a  itioment 
you  will  see  the  ^^'right  meter  makes  no  distinction 
between  a  customer  100  feet  from  the  plant  and  a 
customer  three  miles ;  and  following  out  the  Wright 
system,  the  customer  next  to  the  station  should  get 
a  lower  rate  than  the  customer  three  miles  from 
the  station.  The  user  of  electric  light  does  not 
know  what  you  are  charging  per  unit.  I  have  yet 
to  find  a  single  non-technical  customer  who  under- 
stood the  electric-lighting  ser\'ice.  He  simply  knows 
what  he  pays  for  his  electric  light,  and  if  you  will 
make  the  rate  low  enough  so  that  the  customer  is 
not  compelled  to  use  other  forms  of  artificial  illumi- 
nation or  other  forms  of  power,  he  will  do  the  rest 
and   give  you   a  large  business. 

There  is  a  natural  factor  in  the  use  of  light,  as 
in  all  other  businesses.  Make  your  price  low  enough, 
and  5'ou  will  get  a  satisfactory  bulk  of  business ; 
however,  a  very  different  factor  must  come  into 
consideration  when  you  are  dealing  with  the  user 
of  power.  The  user  of  power  pays  but  a  small 
percentage  of  all  his  operating  expenses  for  power. 
However  much  his  bill,  it  is  but  a  small  percentage 
of  his  labor  bill,  and  the  same  incentive  to  force 
the  motor  to  work  at  as  large  an  average  load  for 
as  many  hours  of  the  day  as  is  possible  exists  to 
the  sanie  extent  as  his  desire  to  keep  his  labor 
employed.  The  one  thing  is  synonvmous  with  the 
other,  and  I  do  not  think  anything  has  been  said, 
I  do  not  think  anything  we  can  do,  apart  from  re- 
ducing rates,  is  to  be  compared  for  a  moment  with 
what  the  user  of  power  will  do  himself  voluntarily 
if  you  make  it  possible  for  him  to  use  this  most 
excellent   form   of   getting  power. 

In  conclusion,  I  will  say  that  it  seems  to  me  that 
as  electric-light  people  we  want  to  put  ourselves  in 
the  position  of  those  w'ho  might  be  purchasing  cur- 
rent, and  we  want  to  make  it  as  easy  as  possible 
to  deal  with  us.  The  Denver  system  has  its  merits. 
I  think,  theoretically,  it  is  a  better  system  than  the 
Wri.sht  system,  but  you  will  notice  that  the  customer 
is  called  upon  to  give  a  guarantee.  However  small  the 
guarantee  may  be,  it  is  the  hardest  thing  in  the  world 
to  get  a  guarantee  from  users  of  light.  The  guar- 
antee calls  for  $26  a  year  for  each  kilowatt.  While 
I  am  desirous  of  getting  all  I  can  for  our  electric- 
light  and  power  indu.rtry,  so  that  we  may  make  as 
much  monev  as  possible  for  our  business,  it  seems 
to  me  that  is  one  of  the  objections  to  that  method 
of  charging  for  electric  light: 

John  F.  Gilchrist.  Chicago:  I  agree  with  Mr. 
Doherty  that  if  we  were  absolutely  in  a  monopoly 
of  the  illuminating  business,  it  would  be  ideal  and 
absolutely  equitable  to  charge  every  consumer  a 
rate  in  exact  proportion  to  the  cost  of  producing 
his  current :  but.  in  looking  at  Mr.  Doherty's  system, 
largely  from  the  position  of  a  salesman.  I  would 
hate  to  undertake  fo  push  the  business  of  the  com- 
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pany  I  represent  in  any  such  way  as  we  would  like 
to  push  it,  using  his  system.  1  think  that,  while 
electricity  has  been  before  the  public  for  15  or  20 
years,  and  as  a  commodity  the  public  is  more  01 
less  familiar  with  it,  yet  there  is  a  large  class  of 
the  public  which  knows  electricity  simply  as  they 
see  it  in  the  restaurants,  theaters  and  public  places. 
They  do  not  know  it  in  their  own  homes,  and  we 
have  got,  for  a  time  at  least,  to  conduct  the  exten- 
sion of  our  business  along  educational  lines,  and 
we  are  warranted,  in  certain  classes  of  business,  in 
making  inducements  along  such  lines  for  the  sake 
of  broadening  the  business. 

Isaac  B.  Smith,  Cedar  Rapids.  Iowa  ■  In  1894  we 
evolved  the  principles  which  I  think  are  broadly 
outlined  in  both  Mr.  Doherty's  method  and  in  the 
Wright  ^  demand  method.  I  think,  however,  Mr. 
Doherty's  method  is  better.  If  we  were  operating 
on  the  Wright  demand  system  in  a  small  town  of 
30,000  inhabitants,  witli  broad  streets  and  buildings 
not  so  high  as  they  are  in  large  cities,  with  shade 
trees  very  numerous  and  the  tendency  of  the  people 
to  sit  out  nights  in  the  summertime,  it  would  reduce 
the  load  line  very  materially  from  what  I  know 
the  Chicago  Edison  load  line  to  be.  In  regard  to 
the  suggestion  of  Mr.  Williams  as  to  charging  the 
man  who  lives  a  long  distance  from  the  station 
more  than  we  charge  the  man  who  lives  a  short 
distance  from  the  station,  that  involves  the  ques- 
tion of  your  capacity  and  distribution.  If  you  are 
going  to  charge  me,  because  I  live  near  the  station, 
less  than  you  charge  another  man  who  lives  further 
from  the  station,  the  first  thing  that  you  know 
there  will  be  another  plant  started  up  in  the  neigh- 
borhood of  the"  man  who  lives  farthest  from  your 
station. 

F.  Ellwood  Smith,  Somerville,  Mass. :  I  have 
been  interested  in  the  Doherty  method  from 
the  time  Mr.  Doherty  introduced  it,  and  also  in 
the  method  advocated  by  Mr.  Wallis.  I  have  stud- 
ied them  and  have  been  interested  in  the  discussions 
wdiich  have  taken  place  here ;  but  I  am  glad  to  hear 
what  Mr.  Williams  said.  I  have  been  tending  toward 
the  same  opinion  he  has  expressed,  that  the  more 
simple  we  can  make  the  purchase  of  our  light  to 
our  customers,  the  better  it  will  be,  and  that  our 
business  is  an  average  business,  and  then  we  should 
not  try  to  make  each  individual  customer  pay  for 
all  the  expense  occasioned  by  him.  I  think  we  will 
.gain  in  the  end  if  we  make  a  flat  rate  which  can 
be  reduced  to  the  different  customers  according  to 
the  quantity  they  use.  employing  a  proper  system 
of  discounts.  The  table  of  discounts  can  be  ex- 
tended as  far  as  may  be  necessary.  I  believe  the 
more  simple  you  can  make  the  business  for  the 
customer,  and  treat  it  as  an  average  business,  the 
better   it   will    be  for  all   concerned. 

Louis  A.  Ferguson,  Chicago:  I  think,  gentlemen, 
it  is  too  bad  that  this  association  cannot  rise  beyond 
the  dark  ages.  I  think  I  have  heard  ar.guments 
to-day  that  put  us  back  15  or  20  years  in  the  busi- 
ness. AVe  have  one  of  our  members  coming  here 
and  advocating  a  uniform  price  to  all.  That,  gen- 
tlemen, is  carrying  us  back  15  or  20  years.  We  have 
struggled  for  10  years  to  get  beyond  it.  We  have 
worked  gradually;  the  rate  methods  of  to-day  are 
matters  of  evolution.  They  have  shown  to  the  gas 
people  that  their  method  is  wrong.  All  you  have 
to  do  is  to  look  into  any  of  the  cities  of  the  country 
and  see  ^vhere  the  gas  business  has  gotten  to.  They 
have  been  driven  from  the  centers  of  the  city  -to 
the  outside  sections.  Why?  Because  of  the  vari- 
able rates  made  by  electric-light  companies.  Are 
w'e  going  back  again  to  where  we  were  15  years 
ago,  with  our  i  1-5-cent  lamp-hour,  or  are  we  going 
to  progress,  as  we  have  done  for  the  last  10  years? 
I  ssid.  in  my  written  discussion,  that  the  production 
and  sale  of  electricity  differed  from  any  other  busi- 
ness, in  that  the  electric-light  company  must  manu- 
facture its  product  only  as  it  is  required,  and  it 
cannot  be  commercially  stored.  I  do  not  say  that 
with  any  intention  of  belittling  the  storage  battery 
at  all,  but  the  storage  battery  is  not  a  gas  holder 
in  its  relation  to  electricity.  It  is  a  different  propo- 
sition :  consequently,  the  company's  plant  and  mains 
must  be  governed  by  the  maximum  demand  on  them 
at  any  one  time.  Furthermore,  the  customers  will 
not  wait  for  the  supply,  and  cannot  be  prevented 
from  taking  it  when  thev  desire  it.  If  you  go  into 
a  large  mercantile  establishment  and  buy  $5  worth 
of  goods,  you  do  not  get  the  goods  immediately; 
vou  have  to  wait  until  the  merchant  is  ready  to 
deliver  them.  If  you  want  electric  light  in  this 
room,  as  we  want  it  at  this  moment  (the  lights  in 
the  room  were  at  this  instant  turned  on),  the  light 
is  turned  on,  and  the  station  does  not  control  it: 
you  get  it  immediately.  A  further  claim  I  have 
made  re.garding  varying  flat  rates  is  that  they  are 
unjust ;  they  are  unlawful :  and  I  think  it  can  he 
so  proven.  I  have  before  me  legal  cases  on  this 
point.  Mr.  Williams  advocated  two  uniform  rates; 
one  for  large  customers  and  one  for  small  cus- 
tomers. I  can  prove  it  bv  several  cases  that  this 
is  unjust  discrimination.  fMr.  Fergu.5o_n  read  from 
several  leffal   decisions  to  prove  his  point] 

L.  R.  Wallis.  Woburn.  Mass. :  I  wish  to  sav  there 
is  one  wholesale  and  retail  rate  which  will  apply 
to  this  case,  and  that  is  not  the  quantity  of  current 
consumed  by  any  customer  but  the  hour's  use;  mini- 
mum, hour's  use  is  retail,  and  maximum  hour's  use 
is  wholesale.  It  is  not  necessary  for  me  to  say  that ; 
you  all  know  it.  Many  oeople  advocate  giving  cus- 
tomers a  discount  according  to  current  used,  regard- 
less of  how  it  is  used.  A  man  using  100  lights  one 
hour  a  dav,  at  one  cent  per  hour,  will  pay  Sr  per 
dav    or   $30   per   month,    .'Vnother   man    using    10 
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lights,  10  hours  per  day,  at  one  cent,  will  pay  you 
$1  per  day,  or  $30  per  month.  Now,  if  you  give 
them  the  maximum  discount  of  50  per  cent.,  they 
will  each  pay  you  $15  a  month.  I  have  had  all  I 
want  of  that.  I  am  satisfied  with  my  plan  in  my 
territory.  It  has  increased  my  business  and  net  in- 
come. Essentially,  my  plan  does  not  differ  from 
Mr.  Doherty's,  or  very  much  from  the  Wright  de- 
mand. 

Henry  L.  Doherty,  Denver:  The  long-hour  use 
in  Chicago  is  due  entirely  to  local  conditions.  We 
get  none  of  that  in  the  small  western  cities,  with 
wide  streets  and  clear  skies  and  things  of  that  sort 
which  you  do  not  have  in  Chicago.  I  have  no  criti- 
cism to  offer  on  the  system  of  Mr.  Wallis.  I 
ought  to  have  mentioned  that  in  Mr.  Ferguson's 
system  the  same  consumption  per  yearly  demand 
may  cause  one  man  to  pay  more  than  another,  al- 
though the  conditions  are  just  the  same;  that  is,  in 
taking  a  monthly  demand,  you  cannot  make  the 
Wright  demand  system  entirely  fair,  except  it  takes 
the  maximum  yearly  demand.  That  is  what  j'ou 
must  settle.  I  wanted  to  have  quite  an  argument 
with  Mr.  Ferguson,  but  if  it  comes  down  to  the 
point  where  we  must  consider  whether  we  will 
have  the  two-rate  system  or  the  uniform-rate  sys- 
tem, there  can  be  no  quarrel  between  us,  as  any 
system  is  better  than  the  uniform  system.  I  think 
the  uniform  system  can  hardly  be  classed  as  any- 
tnmg  less  than  absurd.  I  object  to  the  system  of 
Mr.  Wallis  because  he  does  not  differentiate  be- 
tween the  capacity  used  by  several  consumers  or 
one  consumer.  Because  the  gas  companies  are  wrong 
we  should  not  be  wrong.  In  five  years  every  gas 
company  in  this  country  will  be  convinced  that  the 
uniform  rate  of  charging  is  the  wrong  rate.  Their 
conditions  permit  it  to  a  greater  degree  than  any 
other  business  of  a  similar  character.  At  the  Ohio 
gas-light  convention,  held  in  March,  many  of  the 
leaders  in  the  gas  business  agreed  that  a  uniform 
rate  was  wrong,  that  it  did  not  develop  the  business 
and  that  it  was  not  equitable,  and  the  fact  remains 
that  every  electric-light  company  in  this  country 
is  practically  supported  by  those  who  were  formerly 
the    gas    company's    consumers. 


Annual  Report  of  Allis-Chalmers  Com- 
pany. 

The  Allis-Chalmers  Company,  which  was  incorpo- 
rated a  little  more  than  a  year  ago,  has  made  public 
its  first  annual  report,  which  shows  a  most  gratifying 
state  of  the  company's  affairs.  The  net  profits  for 
the  year  are  shown  to  be  $1,442,259.21,  and  the  sur- 
plus, after  deducting  dividends  of  $1,137,500  on  the 
preferred  stock,  is  $304,759.51.  The  capital  stock  of 
the  company,  of  which  $16,250,000  is  preferred,  is 
$36,250,000. 

President  Allis.  in  his  annual  report,  states  that 
the  capacity  of  the  works,  even  when  operated  under 
the  most  favorable  conditions,  does  not  equal  the 
demand  for  the  products  of  the  company.  During 
the  current  year,  however,  an  increase  of  manufac- 
turing capacit\^  will  be  available,  owing  to  the  prog- 
ress on  the  construction  of  the  new  works  at  West 
Allis,  near  Milwaukee.  This  plant,  which  is  under 
the  personal  supervision  of  Edwin  Reynolds,  the 
company's  chief  engineer,  will  .give  employment  to 
upw'ard  of  3,000  mechanics,  and  as  well  as  being  one 
of  the  most  modern,  will  be  one  of  the  largest  engine 
plants  in  the  world. 


Edison  Storage-battery  Patent. 

An  additional  patent  on  his  "Reversible  Galvanic 
Battery"  has  just  been  issued  to  Thomas  A.  Edison. 
The  original  application,  filed  on  March  i.  1901,  was 
divided  and  the  new  application  filed  on  June  20, 
igoi.  The  patent  covers  chiefly  the  composition 
of  the  active  material  for  the  depolarizing  element 
of  the  Edison  nickel-iron  cell.  The  material  consists 
of  an  electrolytically  active  oxide  of  nickel,  havin.g 
more  oxygen  than  Ni^Os.  Intimately  mixed  with 
the  oxide  is  an  inert  flake-like  conducting  material, 
such  as  flake  graphite.  Other  parts  of  the  battery 
are  the  alkaline  electrolyte,  which  remains  unchanged 
during  all  conditions  of  working,  the  depolarizing 
conducting  element  carrying  the  active  material,  and 
the  second  element  carrying  an  insoluble  oxidizable 
material. 


Additional  Power  Development  at  Sault 
Ste.  Marie. 

The  Clergue  syndicate  at  Sault  Ste.  Marie,  Ont. 
is  about  to  let  contracts  for  the  digging  of  its  third 
canal  to  utilize  the  waters  of  Lake  Superior  for  t'ne 
development  of  electrical  power.  Several  years  will 
be  required  for  constructing  the  canal,  and  it  will 
be  necessary  to  remove  about  400,000  cubic  yards  of 
eartli  and  600,000  yards  of  stone.  It  is  estimated 
that,  with  the  acquisition  of  -the  new  power,  the 
company's  total  capacity  will  reach  1 10.000  horse- 
power. A  large  metallurgical  plant,  for  the  treat- 
ment of  ores  by  electricity,  and  a  paper  mill  will 
be   installed  to  utilize  the  power. 


The  Cincinnati  Traction  Company  has  applied  for 
permission  to  change  the  motive  power  on  its  Mount 
Auburn  route  from  cable  to  electricity. 
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DEVELOPMENT    OF    THE    TELEPHONE    FIELD. 

Telephone  News  from  the  Northwest.  Chesapeake    and     Potomac    Telephone  GENERAL  TELEPHONE  NEWS. 

The    Amo   Mutual    Tclcplioue   Company   will   con-                            Case  Finally   Decided.  -phe  towns  of  Greer  and  Pierce  City,  Idaho,  will 

struct  a  telephone  line  from  Windoni  to  Westbrook,           After  several  years  of  litigation  the  case  involving  soon   be  connected  by   a  telephone   line,   which    will 

Minn.,  at  once.              .„              ,                          ,    ,  the  telephone  rates  to  be  charged  in  the  District  of  ^"^  ''^"^^ed  by  local  capital. 

A    telephone    line   wdl    sooti    be    constructed    from  (;^,^,„,|,j.^   |^^   d,^.   Chesapeake   and    Potomac    (Bell)  J-   E.    Hurd,    who  has  been  manager  of   the  tele- 

Bonesteel,  S-   O-  '°  C|hv-,ier    Minn     has   perfected  Telephone  Company  has  been  finally  decided  in  an  l'''""';  ^-^'-"hang^  at  Shakopee,  M>nn.,  has  resigned,  to 

Dr.   Gauthicr   ot    btillwater,    iMinn..    nas   periccieu               1             -..it.-        r>                t   .1       tt  ■,    1  accept    a    position    in    Minneapolis, 

a  telenhone  to  he  Used  bv  deaf  persons.     It  greatly  opinion    written    by    Justice    Brewer   of   the    United  '      ,.        ,           -,-  ,     ,           )~                 .      .        „. 

lJ^^^^s::nyoi^.oi..l.<liss.^a.!.orU  States    Supreme    Court,    which    is    in    favor   of   the  J^^;:^^:,  l^^^^J^^^y^,-^!::^ 

"■?he"Home   Telephone   Company   of   Montgomery,  "^  ?  ""  oT  Jun^jo.   tScjS,  that  Congress  passed  an  ''^'^  ^TT'  "'""'  '"  "T.  "^'^''-""""^  '"T^- 

Minn      his    soUl    its    telephone    line    to    the    Cannon           .\-           ,,              •                .     r       ,1             ■         c  ,,  *-.   C.   Lashway,  manager  of  the  Wisconsin    lele- 

Minn.,    nas    soia    iis    itiepnune    ime    lu    1..^    v„i                       hxing  the  nia.ximum  rate  for  the  service  of  the  nhone  Cnmrnnv  Tt  Rli;n,.lnnH,.r    \A7;=     li-,s  i,ont,  n,-„ 

Vallev  Tc  ephone  Companv.  which  operates  local  e.x-                      =  pnoni.  i.,ompany  at  Kninelancler    Wis.,  has  been  pro- 

e-h  nces  at  Montgomery  and  Le  Sueur  Center,  Minn.  Chesapeake  and    Potomac   Company   at  $50  per  an-  nioted  to  take  charge  of  the  office  of  tliat  company 

Farmers    of    Ottawa'  Township,    near    Le    Sueur,  num.     Previous    to   that    time   a    ma.ximum    of   $125  at    Merrill,    Wis. 

Minn.,   have    formed   a  co-operative    telephone   com-  had   been    charged.     After   the   passage    of    the    act  The  Vermilion  Telephone  Company  of  Vermilion, 

pany.  '  Manning  &  Co.,  a  Washington  firm,  gave  notice  to  Ohio,  has  been  incorporated  with  a  capital   stock  of 

F.  C.  Bennett  has  bought  the  local  telephone  sys-  the  telephone  company  that  they  wished  to  terminate  if^S.ooo  for  the  purpose  of   buying,   leasing,  owning 

tern  at  Artesian,  S.   D.,  froni  F.  A.   Pattom  jhe   existing  contract.     This   was   followed,    10   days  ='",d  "'"'"S  telephone  exchanges  in  Erie,  Lorain  and 

The    Knoxville    ipeclric    Company    of    Knoxvile.,  ,                        notification    to    the    telephone    companv  °  L'^,':/''"""^-     't'  ^    •^°'="'   C-    C.   Baumhart   and 

Iowa    had  no  telephones  put  out  of  service  recently               '     /                                        .  .    ,  »     i  .1        ,^ir    '  others   are  interested. 

,         ■      ,     /  ■       ,    '  from  Manning  &  Co.,  which  stated  that  thev   (Man-  ,,.,      c,     1       -r  1     1          r-               .               ,         ,    , 

by  an   electric   storm.                                                                          o    ,~    ^           1  ,       .  ■      .1      .  1     1                 ■           ,  ^  he  btryker  )  elephone  Company  has  purchased  the 

The   telephone   linemen    of   the    Dubuque    (Iowa)  ning  &   Co.)    would   retain  the  telephone  equipment  franchise  granted  to  the  Williams  County  Toll  Line 

Telephone  Company  struck  recently  for  union  wages.  and  service  at  $50  per  annum,  and  tendered  payment  Company  by  the  village  of  West  Unity,  Ohio.     A  con- 

The  company  refused,  and  the  men   sought  to  have  jn  advance  at  the  rate  named,  which  was  refused,  as  tract  has  been   entered   into   with   the   Northwestern 

business    men    petition    the    company    to    have    their  jj.   ^^^^  asserted  that  such   a   price  would   not  cover  Construction  Company  to  build  a  plant  in  the  town 

instruments  repaired  by  union  labor     T  his  brought  ^.j-^         -^^     pj     service.       A     renewal     of     service  and  several  country  lines,  the  work  to  begin  by  July 

about    a    conference,    which    ended   in   a   satisfactory  ^^  ^,^^  ^^^  ^^^^^^.^^.^              ^^,^^  ^^           ^^^^  ^^^^^  ^^.^^^  ist. 

sett  ement,  on  the  basis  of  a  wage  scale  of  22,:  cents  ^^^^^^^^      ^^.^^^  culmination   of  the   affair   was  an    in-  J-  J-  Carty,  chief  engineer  of  the  New  York  Tele- 

""rhTGrant    Citv    (Iowa)    Mutual  Telephone  Com-  junction  to  prevent  the  telephone  company  from  re-  I?l'°"'=    Conipany     is   offering   openings    in    his    office 

1  ne  urant    i.ity    yow'"    -"inuai    i^i^ij^u..,.  v,  j                      1                            1                   1      j  for  a  number  of  young  men  as  assistant  engineers 

pany  has  just  installed  a  new  200-drop  swttchboaid.  movmg    its   instruments   and    refusing  service   when  o^^,;,,^  ^^  j,,^  ^J^^  _B^^^_^  ^^  ^^^^              ^^^g^  ^^_.^. 

A  telephone  company  has  been  formed  at  Lanova,  required,  for  the  plaintiffs  were  still  ready  to  make  i,^  opportunities   for   electrical,  mechanical   and  civil 

S.   D-     ,.,           ,         T-  ,     ,            r-                    f    w.,,,  payment  at  the  statutory  price.  engineers,  and  those  graduating  this  vear  are  given 

1  he    Wausaukee    Telephone    Company    ot     Wau-           .j-,^^  j^;,,  ^^^  dismissed  from  the  lower  courts  on  preference. 

Tca^Ll^'st^c^ofto.r^l-hfcr^r;^^^^^^^  "-   ground   that   the   rates  proposed   by   the   statute  The    announcement    is    made    that     unusual     and 

through  the  county    as  well  as  put  in  a  local  system  were    unreasonably   low.     On   being   carried    further  elal)orate  preparations  are  being  made  upon  the  part 

for  Wausaukee        '  'he  constitutionality  of  the  act  of  Congress  was  up-  of  the  Pennsylvania  Independent  telephone  companies 

The'Wa'rren  (Minn.)  Telephone  Companv  is  erect-  held  in  the  Court  of  Appeals.     Upon  motion  by  At-  '°   entertain   socially   the   delegates   who   will   attend 

ing  a  new  office  building.     The  company  will  prob-  torney  A.    S.  Worthington  in  the  Court  of  Appeals  *™  '"'".""■'''  convention  of  the  Independent  Telephone 

ably  abandon   its  automatic  instruments  and   put  in  ^^^^  decision  of  that  court  was  appealed  to  the  Su-  ,d\Tphh  on  "jun'e'iilh  to  -6^'                      '" 

''•nie"piar(S;  D.)  Telephone  Company  will  con-  f^^™^  C°"7  °f  "l^  United  States,  which  now  rules  ^-,,^  \^^^^.^   ^j  ,j^^   ^^^;^^   ^^    ^,^^    ^,^^.^^^j    ^^^^^^ 

struct  a  telephone  .system  at  once,   materials  having  'hat  when   legislative  authority   prescribes  a  limited  Telephone    Company,   operating   in    Ohio,    for   April 

arrived.  charge    for   a   public    utility    furnished   by   a   private  shows   the  gross   earnings  to  be  $24,727.27,  and   the 

'  The  suit  of  the  Northwestern  Telephone  Exchange  corporation  the  courts  will  not  go  beyond  the  strict  net   earnings   to   be    $11,140.50,    with    a     surplus     of 

Company  against  the  Twin  City  Telephone  Companj  letter   of   the   statute    in    interpreting   its    provisions.  $3, ,369.67.     This  shows  a  large  gain  over  the  figures 

has  come  to  trial  in  Minneapolis.     The  former  seeks  jh^  court  further  holds  that  it  has  not  been  shown  for   April   last  year,   and    indicates    that    the   United 

to  prevent   the  latter  from  passing   wires   under  its  ^^^    ]g^    ^f    Congress    was    intended    to    cover    the  States  company   is   a  very  good  telephone   property, 

own,  claiming  the  right  to  siring  additional  wires  on  j^     o^,^;}  3,,^  sup°erior  service  rather  than  the  plain,  The  People's  Telephone  and  Telegraph   Company 

Its   own   P°'^%'°.^"t'y"J°J.^^^*™"^    '1'^=;.^^^^^^^  inferior   service   of  a   telephone   without    "extras."  has   filed    articles    of   incorporation    with   the   Maine 

which  would  be   interfered  with  by  the  defenda,,.  s                                    _____^^____  secretary   of   state.     The   company   has    a   capital    of 

''' b"'w    Purnett  of  Tvndall    S    D    has  bouo-ht  the                          American  Bell  Output.  'p™'°°°'  no'hing  paid  in,  and  it  purposes  to  estab- 

B.   W.  Burnet  ot      yndal.   s    u.,  nas  Doii^nt  tne                                                                          t-  ,1^,^   telegraph   and  telephone  systems   in    Worcester, 

Armour  (S.  D.)  telephone  line  from  L.  L.  Martin.               .pi,^    American    Telephone     and     Telegraph    Com-  Mass.,  the  Territory  of  Oklahoma    and  Porto  Rico 

J.   C.  Harper  and  others  have  formed  a  company  p.^.^.^.^   output   of  instruments   for  the   month   ended  Hammond    Braman     of     Boston     is    president     and 

at  Madison,  Wis     and  propose,  the  construction  ot  a  jy^^  ^^j,,  ^^^^  ^^  follows:  Frank   E.   Baldwin  of  Boston  is  treasurer. 

large   number   of  rural  telephone  lines  running  into             •                                                  1002       ,„„!      ,„oo      ,8„n.  n-t      -ha  x,'  »  -r  1     1          ^                   i  »••  t^ 

Madison.                                                                         R.  Gross 104,66.    85,m8    5t  340   S5  30.  1  he  McKecsport    Telephone  Company  of  McKccs- 

Returned 32,441    37.744    23,868    21,265  Pcrt,    Pa.,   is   ottering   three   rewards   of  .Ti.ooo  each 

„                .          ..           .c  A       4-      1-         -T-„i^..,u^„^ for  'he  arrest  and  conviction  of  the  nersons  who  cut 

Reconstruction  of  Australian  Telephone            Ne- 72,220   47,374    30,472   34,037  ^^^^  destroyed  its  telephone  wires  in  three  different 

System   Recommended.                              The  gross  output's  high  record  was  reached  in  the  places  on  the  night  of  May  27th,  also  a  general  re- 

A  special  committee  was  appointed  some  time  ago  month    ended  April    20    1902    when   it   was    108,242.  ward    of    $1,000    for    the    arrest    and    conviction    of 

by  the  Australian  government  to  investigate  the  tele-  Th*"   '"^']    ''"?''?  X°'.   ,        "       °    "    1  '"''",  ""''""  ^"^°"'    ™  f'"^^    !*'    ""■"    ^■'"'    '''l"^"''"«,    'V%  ,'" 

graph  and  telephone  services  of  the  commonwealth  'he  .rionth  ended  October  20,  1901,  when  "^"'as  72-  service  maliciously  at  any  time.      The  Federal  Tele- 

and  recommend  improvements.     This  committee  has  281.    1  he  output   from    December  21st   to  May  20th  phone  Company  of  Pmsburg  and  the  Pittsburg  and 

now  completed   its  work  and  has  made  a  report,  in  was   as  follows :                  ^          ^  ^^           ^^          ^^  Allegheny  Telephone   Company   are  offering  similar 

which  the  members  recommend  the  complete   recon-  ^^^^^          ^^^^^^      ^^°'f;^^      jg^'^33      j'^g^g;^  gencial    lewards. 

struction  of  the  principal  telephone  systems  on  mod-  Returned 184,526      160,348      106,989       76,061  1  he    municipal-ownership    project    at    Evansville, 

ern   lines.     In   Sydney  and    Melbourne   entirely   new — — — -  Ind.,  is  still  a  question  of  warm  contention,  and  the 

systems  are  recommended,  including  central  offices,  ouis.lnding  May'2o.h;.'.';.:2,833',942  2,mZ\  i^jiftl  -.'"moS  f°<=^  !=  not  selling  as  readily  as  was  anticipated, 
conduits,  cables,  wires  and  subscribers'  stations.  The  Stockholders  of  the  comnanv  on  record  Tune  TOth  J  '""''?  '^  ,\  ^ohcitude  lest  tlie  city  assume  a  public 
estimated  cost  for  the  reconstruction  of  the  Mel-  „:,,'?,,';■,„  "t,°'riviWe'^SsMrscr^^^  ^,""'"""  ^J,"*^  lose  thereby.  At  a  recent  meeting  of 
bourne  system  alone  is  £225,186,  of  which  £156,000,  '''  ^^,f  ^^  k  whici  will  amoun  0°$^:  o?7  om  ""=  ™"""'  '°  ^"'"^"  'he.project,  it  is  said  the  busi- 
er nearly  tNVo-thirds.  is  for  conduits,  cables,  and  other  'h^^  nHvi  We  wi  1  remaTn  onen  Xil  Alii  ,?t  I'^t^  "'^?'  "''""  "'"''^  "°*  ^'""^  numerous  nor  ^•ery  much  m 
line  plant.  The  switchboard  is  estimated  at  i.so.ooo,  j  -  ^I  "l*^tSk  wiV  e  e  ve  Z  divfd  nd  n  Ap  h  ^^''!^""  '"  ' '=  discussion.  In  the  place  of  present 
and  the  subscribers'  instruments  at  £24,000.  In  its  T,,^b,,W  His  issue  tbptotnnntstnrdinor  stock  wil  oi-^nance  rates,  one  man  says  a  sliding  scale  of 
report,  the  committee  acknowledges  that  the  proposed  /"''.^Vlr^oo  'm  outstanding  stock  will  ^^^^^^^^  ^i„  ^^  necessary.  The  people  seem  to  he 
expenditure  amounts  to  a  large  sum,  but  it  declares  ""-  ^'■''^'  '  opposed  to  the  local  company  making  a  profit  and 
that  it  is  impossible  to  carry  on  the  .service  with  the  Municipal  Revenue  from  Telephone  ;*"  f^^,;:?"'  'i']^'  ="  municipal  scheme  will  be  a  losing 
present  plant.     1  he  only  possible  solution  of  the  diffi-                           ^                                .  one  to  tne  city. 

culty  is  to  rebuild  the  entire  system  with  modern  Oompanies.  The  new  telephone  companies  to  file  incorporation 
plant,  which  would  provide  for  at  least  10,000  sub-  ,.\n  Ohio  correspondent  of  the  Western  Electrician  papers  in  Indiana  during  the  last  week  were  as  fol- 
scrihers.  writes  that  Cincinnati  has  been  making  an  investi-  'ows :  The  Uniondale  Rural  Telephone  Company  of 
The  committee  further  recommends  an  expenditure  ,ion  of  the  amount  of  revenue  other  cities  get  from  ymondale,  capital  stock  $1,300.  with  John  Smith 
of  £100,000  for  rebuilding  the  telephone  system  of  =  ,  ,  ,  .  ,  ,  ■  .1  r  ,  heading  the  lioard  of  directors;  the  Needmore  Tele- 
New  South  Wales,  £S8,ooo  for  South  Australia,  and  'he  telephone  and  telegraph  companies  that  operate  p,„_,„^  Company  of  Needmore.  capital  stock  $2,000, 
£45.000  for  West  Australia.  The  establishment  of  a  within  their  corporate  limits.  It  was  found  that  ^.jti,  j  n  piencr,  I.  M.  Chitwood  and  H.  A.  McCoy 
long-distance  telephone  line  between  Melbourne  and  Albany,  Boston,  New  York,  Pittsburg  and  some  as  directors ;  the  Beech  Valley  RuralTelephone  Cora- 
Sydney,  about  650  miles,  is  also  advocated.  Such  a  other  cities  get  nothing  from  them,  while  Buffalo  gets  pany  of  Beech  Valley,  capital  $130,  with  iVIartin  Pear- 
line,  it  is  estimated,  would  cost  £50,000,  with  an  an-  ico  free  telephones,  three  per  cent,  of  the  gross  re-  son,  D.  B.  Loudenliack  and  others,  directors;  the 
nual  maintenance  charge  of  £2.650.  This  would  be  ccipts  and  $-'5000  for  the  franchi.se-  Chicago  gets  Steuben  County  Farmers'  Telephone  Company  of 
more  than  met  by  the  yearly  revenue,  which,  at  a  j,,^^^  '  ^^,-  '^f  j,,^  receipts';  Detroit  receives  O''',^"''-  '^i'l'^'^''  -I'"*  *;:5,°°°-  f^^'  Charles  (Griffith, 
rate  of  about  7s.  a  call,  with  35  messages  a  day,  .  '  .  r  .1  -  »  ri  •  1  -o  a-  C.  W.  DeLancy,  1.  VV.  leagarden  and  M.  B.  Bustler 
would  amount  to  about  £3,400.  For  local  service  the  'wo  per  cent,  of  the  receipts ;  Harrisburg,  Pa.,  $100  ^^  incorporators.  The  last  company  proposes  to 
committee  advises  the  adoption  of  a  new  scheme  of  ^  ye^r  from  each  company  operating  in  the  town ;  erect,  maintain  and  operate  a  telephone  system 
message  rates.  The  tariff  at  present  in  force  in  the  St.  Louis,  $2  for  every  300  feet  of  wire  on  poles  throughout  Steuben  County, 
commonwealth  is  £9  a  year  for  business  service  in  and  10  cents  for  all  places  where  the  wires  are  on  ____^^_^^^__^^^ 
cities,  £7  a  year  in  country  places,  and  £5  a  year  for  the  poles  of  other  companies  or  running  over  houses,  M  ANI  IFArxWRPRc;  AIMD  nPAI  FRd 
residence  service.  The  proposed  new  rates  comprise  aHeys  or  cross  streets.  Some  companies  pay  as  high  '""'""-Trto  uricno  j\i\u  LFn/\LC«a. 
a  flat  rale  and  a  message  charge,  the  flat  rate  being  ^^  ^^^  ^,.„(  ^^  j,,^;^  receipts.  This  in-  'I'he  International  Telephone  Manufacturing  Com- 
based  on  the  number  of  subscribers  to  the  system,  as  ^^jtigation  was  made  with  a  view  of  seeing  what  "^"^  °^  Chicago,  it  is  reported,  is  having  a  large 
follows:  For  300  free  messages  the  annual  rate  vestigation  was  maae  witn  a  view  01  seeing  wnat  ^^^^^^^^^  f^r  its  patented,  self-contained  telephone 
would  be  £4  los.  with  5,000  subscribers,  £5  with  ean  be  done  in  Cincinnati,  where  the  companies  pay  j.^jtchhook.  It  is  claimed  that  the  Intern.ational 
20,000  subscribers,  and  £6  with  over  20,000  subscrib-  nothing.  switch  is  one  of  the  most  scientifically  designed,  com- 
ers.    Any  calls  in  excess  of  300  up  to   1,000  would pact  and  durably  constructed  telephone  switchhooks 

be  charged  for  at   the   rate  of   id.  a  message,  from           The   National   Telephone   Company  of   New  York  ever  invented.  It  is  said  to  have  no  rubbing  or  scrap- 

1,000  up  to  5,000  at  %d.  a  message,  and  from  5,000  has    been    incorporated    in    Delaware   with    a    capital  ing  parts   except  the   contact  points,    which  form  a 

to  20,000  at  o.8d.  a  message.  stock  of  $3,000,000.  long,   sliding  and  positive  connection. 
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Making  Tests  with  the  Sage  Ohmmeter.         Performance    of    Present 

Lamps.' 

By  Fred.   W.   C.  Bailey. 


220-volt 


It  is  probably  not  generally  appreciated  that  tlie 
Sage  ohmmeter,  a  well-known  resistance-measuring 
instrument,  can  be  used  for  making  many  tests  which 
are  not  within  the  range  of  an  ordinan,*  Wheatstone 
bridge.  The  instrument  is  said  to  be  so  nearly  ab- 
sohuely  non-inductive  that  it  is  feasible  to  use  al- 
ternating current  instead  of  battery  power  without 
introducing  any  appreciable  error,  and  this,  of  course, 
enables  such  work  as  measurement  of  inductance  and 
capacity  and  the  resistance  of  electrolytes  to  be  ac- 
complished. 

The  accompanying  set  of  diagrams  shows  various 
methods  of  connection.  Fig.  i  illustrates  how  an 
ordinarj'  resistance  is  connected  to  the  ohmmeter 
when  it  is  desired  to  measure  its  value  in  ohms. 
Fig.  2  shows  the  complete  scheme  of  coimections 
of  the  ohmmeter.  In  Fig.  3  the  method  of  comparing 
inductances  is  shown.  (A)  being  the  unknown  in- 
ductance, and  (B)  a  coil  whose  inductance  is  known. 
The  method  of  measuring  the  resistance  of  an  elec- 
trolyte is  indicated  in  Fig.  4,     It  will  be  noted  that 


The  lack  of  reliable  data  on  high-voltage  lamps 
induced  the  writer  to  start  a  test  which,  as  it  pro- 
gressed, grew  in  interest,  and  the  results  of  which  I 
have  the  honor  and  pleasure  of  presenting  to  this 
association.  The  test  is  as  fair  and  accurate  as  it 
was  possible  to  make  it,  and  the  data  are  absolutely 
unprejudiced. 

In  response  to  the  writer's  request  to  two  or  three 
lamp  makers  for  accurate  data  on  the  performance 
of  their  high-voltage  lamps,  some  curves  were  re- 
ceived which  were  "beautiful  to  look  upon,"  but 
doubts  as  to  their  accuracy  were  aroused  by  some 
rough  readings  taken  from  a  few  of  the  same 
makers'  lamps  that  were  burning  in  the  engine  room 
of  a  220-volt  plant.  The  necessary  current  for 
operating  a  test  being  granted  the  author  by  the 
owners  of  a  220-volt  lighting  plant — which  was  de- 
signed by  the  writer  and  which  has  several  thousand 
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MAKING   TESTS   WITH   THS   SAGE    OHMMETER.  —  DIAGRAMS 
OF   CONNECTIONS. 

this  is  connected  in  the  same  way  that  an  ordinary 
resistance  is  attached,  but  that  the  alternating  current 
obtained  from  the  secondary  of  an  induction  coil  is 
used  instead  of  the  direct  current  ordinarily  fur- 
nished by  the  batteries  contained  in  the  instrument. 

Fig.  5  shows  how  crosses  on  lines  may  be  deter- 
mined by  the  ordinary  loop  test,  and  Fig.  6  illustrates 
the  location  of  grounds  in  a  similar  w^ay.  In  Fig. 
7  are  shown  the  connections  for  measuring  capacity, 
(C)  being  a  standard  condenser  and  (C)  the  un- 
known capacity.  In  this  case,  as  in  Fig.  4,  an  alter- 
nating current  is  employed  in  place  of  the  direct 
current. 

The  l_ength  of  the  scale  of  the  ohmmeter  on  which 
the  resistances  are  read  off  is  30  inches.  As  the  scale 
of  an  ordinar}'  portable  volt  or  ammeter  is  but  five 
inches  long,  some  idea  can  be  had  of  the  fineness 
of  readings  obtainable.  Machado  &  Roller  of  203 
Broadway.  New  York,  the  general  selling  agents 
for  the  Whitney  Electrical  Instrument  Company, 
have  arranged  for  the  exclusive  manufacturing  and 
selling  rights  for  these  Interesting  devices. 


Subway  for  Chicago  Street  Railways 
Proposed. 

Rumor  is  current  in  Chicago  that  decisive  steps  are 
being  taken  which  look  toward  the  building  of  a 
snbwaA'  in  the  downtown  streets  of  the  city  that  will 
extend  from  curb  to  curb  and  afford  ample  room 
for  the  present  surface  street-railway  lines,  thus  re- 
lieving the  congestion  of  the  downtown  streets.  No 
details  of  the  plan  have  been  given  out,  except  that 
the  scheme  is  said  to  have  originated  among  the  mem- 
bers of  a  large  contracting  firm  in  Chicago.  It  is 
said  that  the  subway  will  be  built  just  deep  enough 
to  allow  room  for  the  network  of  gas  and  water 
pipes  and  electric  wires  now  in  the  streets,  and  still 
will  not  interfere  with  the  deep  telephone  tunnel  in 
course  of  construction.  Matters  have  reached  such 
a  satisfactoo'  stage,  it  is  asserted,  that  the  men  in- 
terested are  about  ready  to  ask  the  City  Council  for 
a    franchise. 

Late  reports  mention  ex-Mayor  Hempstead  Wash- 
burne  and  W.  A.  Alexander,  the  western  representa- 
tive of  the  George  A.  Fuller  Company,  as  the  gen- 
tlemen who  are  behind  the  project.  The  subway  is 
to  have  an  aggregate  length  of  about  six  miles  and 
an  estimate  of  the  cost  is  placed  at  S35.ooo.ooo.  It 
will  be  built  so  that  the  city  may  acquire  its  own- 
ership  after   10  or   15  years  of  operation. 


lamps  connected — ^this  test  was  undertaken.  The  14 
lots  of  lamps  tested  embrace  practically  every  make 
of  high-voltage  lamps  sold  in  this  country  six  months 
ago. 

The  superior  advantages  of  distribution  afforded 
by  the  use  of  high-voltage  lamps  are  largely  counter- 
acted in  many  cases  by  the  excess  of  station  capacity 
required.  Mr.  F.  W.  Willcox,  at  your  last  conven- 
tion, presented  very  forcibly  and  clearly  the  position 
of  the  lamp  relative  to  the  station  and  the  rapid 
increase  of  losses  with  a  small  decrease  in  the  effi- 
ciency of  the  lamps.  The  performance  of  the  220- 
volt  lamps  on  the  market  to-day  leaves  much  to  be 
desired  on  the  question  of  efficiency,  and  the  average 
product  sold  is  by  no  means  high-grade.  The  great 
improvement  in  the  performance  of  the  present  lead- 
ing lamps  over  those  of  two  years  ago  furnished 
grounds  for  agreeable  expectation  along  this  line. 
Similar  bases,  bulbs,  etc..  being  used  in  both  low  and 
high-voltage  lamps,  the  physical  qualities  of  the 
220-volt  lamps  have  kept  pace  with  the  improvements 
in  the  lower-voltage  lamps.  With  the  more  ex- 
tended use  of  high-voltage  lamps,  the  demand  for 
which  is  growing  with  great  rapidity,  will  come  a 
better  selected  and  more  uniform  product.  The 
great  lack  of  these  qualities  in  the  present  average 
product  is  very  apparent.  Your  attention  has  al- 
ready been  called  to  the  advantage  in  selection  af- 
forded by  the  adoption  of  odd  voltages,  such  as 
225,  or  235,  instead  of  220,  and  also  to  the  impor- 
tance of  close  selection.  Some  makers  are  short- 
sighted enough  to  resort  to  the  trick  of  overrating 
the  candlepower  of  lamps.  The  great  majority  of 
plants  have  no  photometer,  and  consequently  cannot 
determine  the  real  efficiency  of  their  lamps.  To 
take  current  and  pressure  readings  of  a  few  lamps 
and  assume  that  they  give  16  candlepower  at  their 
rated  voltage  produces  data  of  little  or  no  value. 
Without  candlepower  measurements  some  lamps 
that  are  really  very  inefficient  would  appear  to  have 
a  very  fair  efficiency  A  photometer  permanently 
set  up  in  the  plant  stock  room  is  just  as  valuable 
an  apparatus  as  many  others  that  are  considered 
indispensable.  Considerable  attention  is  often  given 
to  the  quality  of  fuel  and  plans  for  its  economy. 
The  quality  of  the  lamps  that  eat  up  the  coal  pile 
deserves  just  as  faithful  attention,  and  it  is  much 
easier  to  check  up  accurately  the  latter  end  of  the 
proposition   than    the  former. 

Lamps  of  i6-candlepower  rating  only  were  tested. 
The  extremely  delicate  filament  required  in  an 
eight-candlepower,  220-volt  lamp  of  four  watts  per 
candle  renders  this  lamp  a  much  more  difficult  prop- 
osition than  the  i6-candlepower  lamp.  Within  the 
last  year  the  writer  has  used  about  1,000  eight-can- 
dlepower, 220-volt  and  230-volt  lamps,  and  the  com- 
paratively yellow  color  of  the  light  leads  to  the 
belief  that  they  were  really  culled  lO-candlepower 
to  i2-candlepower  lamps  selected  so  as  to  afford 
about  eight  candlepower  at  reduced  voltage.  There 
was  a  painful  absence  of  that  brilliant  white  light 
emitted  from  a  filament  operated  at  high  tempera- 
tures.      A      good      eight-candlepower.     high-voltage 

I.  Abstract  of  paper  read  before  the  National  Electric  Light 
Association  at  Cincinnati,  Ohio,  on  May  22,  1902.  Mr.  Bailey  re- 
sides at  Columbus,  Ohio. 
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lamp  is  an  absolute  necessity,  on  account  of  the  in- 
creasing use  of  the  lower-candlepower  lamps. 

The  lamps  tested  were  obtained  through  supply 
houses,  at  least  50  lamps  being  obtained  of  each 
make,  and  every  lot  conisting  of  two  separate  orders 
placed    through    different    firms. 

The  lamps  of  each  of  the  various  lots  were  num- 
bered from  one  to  50,  and  were  tested  for  wattage 
and  initial  at  rated  voltage,  and  the  results  were 
plotted  on  the  target  diagrams,  which  are  no  doubt 
familiar  to  all. 

All  the  candlepower  measurements  throughout  the 
tests  are  based  upon  the  mean  horizontal  candle- 
power,  and  the  relation  between  the  mean  spherical 
:ind  the  inean  horizontal  candlepower  is  shown  in 
the  list  of  percentages  in  column  3  of  Table  I.  Ap- 
plying the  factors  showing  the  relation  between  the 
mean  hemispherical  candlepower  and  the  mean 
spherical  candlepower  to  the  average  initial  watts 
per  candle  of  each  lot  of  lamps  on  the  life  test  gives 
the  watts  per  mean  spherical  candle  for  each  lot  of 
lamps,  as  shown  in  Table  II.  The  efficiency  measure- 
ments throughout  the  tests  are  based  upon  the  mean 
horizontal  candlepower  and  the  total   watts. 

About  three-fourths  of  the  makers  use  the  double 
oval  shape  of  filament,  and  while  the  spherical  candle- 

Table  I. — Results  of  Spherical    Candlepower 
Tests. 
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-Efficiency  Table  for    Horizontal    and 
Spherical  Candlepower. 
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power  diagrams  show  some  differences  in  the  dis- 
tribution of  light,  the  relation  of  the  mean  spherical 
to  the  horizontal  candlepower  in  the  various  lamps 
fitted  with  the  double-oval  filament  shows  compara- 
tively  little    difference. 

The  curves  showing  the  change  of  volts,  watts 
per  candle  and  life  due  to  different  candlepowers, 
which  were  presented  to  you  by  Mr.  Willcox,  have 
been  proven  to  be  correct  by  experiments  made  by 
the  engineer  of  a  western  lamp  manufacturer,  and 
these  curves  were  used  in  reducing  some  of  the 
results    to   a  common   basis. 

Discussion. 

F.  W.  Willcox,  Harrison,  N.  J. :  I  want  to  thank 
Mr.  Bailey  for  this  paper,  which  shows  a  good  deal 
of  careful,  painstaking  work.  It  is  the  first  com- 
plete report  we  have  had  of  the  performance  of 
various  types  of  220-volt  lamps,  and  is  of  great  im- 
portance on  account  of  the  introduction  of  the 
lamps  to-day.  In  the  first  place,  you  have  noticed 
here  you  have  a  lamp  which  shows  by  the  test  to 
have  an  initial  efficiency,  horizontal  measurement,  of 
3.,'i6  watts  per  candle,  or  3.4,  which  gives  a  useful 
life  of  467  hours,  and  that  is  as  good  as  the  useful 
life  of  a  lOO-volt,  3.1- watt  lamp,  so  that  we  have 
these  two  lamps  on  an  equal  basis,  with  only  a 
difference  of  0.3  watt  per  candle  apart,  which  is  an 
excellent  means  of  comparing  results  on  the  100- 
volt  system,   as  well   as  the  200-volt  system. 

I  call  attention  to  the  method  employed  for  re- 
ducing the  spherical  candlepower  and  correcting 
the  results,  so  as  to  bring  the  two  lamps  to  an  equal 
comparative  basis.  The  committee  has  called  at- 
tention to  the  fact  that  the  spherical  candlepower 
is  a  proper  basis  for  reducing  the  lamps  to  a  com- 
parative basis.  In  this  case  the  lamps  are  tested  on 
a  horizontal  candlepower  basis  and  the  result  at- 
tained for  lamp  A  has  an  efficiency  of  488  watts  per 
candle  initial  horizontal,  and  so  on  throughout  the 
tables.     By  means  of  the  spherical  candlepow^er  here 
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attained,  Table  I.  shows  the  mean  horizontal  and 
mean  spherical  candlcpower  as  1.221,  so  that  if  wc 
multiply  the  horizontal  watts  per  candlepower  by 
the  spherical  factor,  we  get  the  mean  spherical  watts 
per  candle,  which  are  4.S8,  shown  in  column  1,  Table 
II.  Then,  having  obtained  the  spherical  efficiencies 
for  the  different  makes,  we  proceed  to  reduce  them 
to  a  common  basis  of  efficiency  by  using  the  curves 
given  by  the  committee  last  year  on  the  incandes- 
cent lamps,  and  reduce  them  by  allowing  a  certain 
per  cent,  for  a  certain  per  cent.,  as  this  life  at  this 
spherical  efficiency  of  865  hours  is  to  the  life  at  the 
common  efficiency  at  which  they  are  reduced;  and 
in  that  way  we  correct  for  the  differences  in  sliape  of 
filament  and  differences  in  initial  efficiency  to  bring 
them  all  to  a  common  basis.  The  mean  spherical 
candlepower  is  obtained  by  measuring  lamps  in  dif- 
ferent positions.  It  is  necessary  to  do  this,  and  it  is 
practicable  to  obtain  the  corrected  average  spherical 
candlepower  by  measuring  tlie  horizontal  candle- 
power'  of  the  lamp  and  measuring  the  deep-end  can- 
dlepower of  the  lamp  and,  by  taking  seven-tenths  of 
the  horizontal,  plus  three-tenths  of  the  end,  you 
have   the   mean    spherical    candlepower. 


Last  Link  in   Chicago-Milwaukee    Elec- 
tric Railway. 

.'\fter  a  contest  lasting  more  than  nine  years  the 
City  Council  of  Kenosha,  Wis.,  has  finally  granted 
a  franchise  to  the  Kenosha  Electric  Railway  Com- 
pany. The  action  was  taken  on  June  2d,  after  a 
spirited  session,  but  the  final  vote  was  a  unanimous 


Commercial  Types  of  Nernst  Lamps. 

The  de\elopnient  of  the  Nernst  lamp  in  this  coun- 
try has  progressed  to  the  commercial  stage  and  they 
are  being  placed  on  the  market  in  several  different 
sizes  and  types  of  mounting.  Three  of  the  various 
types  are  illustrated  herewith.  Installations  of  the 
lamp  liave  been  made  in  many  cities  and  manufac- 
turing  establishments    througliout    the   country. 

The  distinguishing  features  of  the  Nernst  lamp 
are  its  filament  or  glower  (a  small  white  rod  about 
one-lliirt3'-second-inch  in  diameter  and  one  inch 
long  J,  and  the  means  for  making  the  glower  con- 
ductive. The  glower  operates  in  the  open  air  and 
its  removal  and  replacement  may  be  readily  accom- 
plished. It  is  a  non-conductor  of  electricity  at  ordi- 
nary temperatures,  and  a  heater,  separate  therefrom, 
is  therefore  provided  for  giving  it  an  initial  tempera- 
ture sufficient  to  make  it  conductive.  When  it  be- 
comes conductive  by  external  heat  the  current  tra- 
versing the  glower  not  only  causes  it  to  emit  light, 
but  also  to  develop  internally  sufficient  heat  to  main- 
tain it  in  a  conductive  condition,  the  action  of  the 
preliminary  heater  being  discontinued.  For  a  given 
illumination  the  Nernst  lamp  requires  only  about 
one-half  the  amount  of  electrical  energy  required 
by  ordinary  incandescent  lamps,  and  about  the  same 
as  that  of  the  enclosed-arc  lamp.  In  other  words, 
the   efficiency  is  equal  to  that  of  the  enclosed  arc. 

The  lamp  has  been  perfected  in  the  following  sizes : 
One-glower  lamp  requiring  SS  watts,  two-glower 
requiring  178  watts,  three-glower  264  watts,  and  the 
si-x-glower  lamp  requiring  52S  watts,  or  88  watts  per 
glower.  Each  glower  is  equal  in  candlepower  to 
three  ordinary  i6-candlepower  incandescent  lamps: 
the  more  glowers,  the  more  light,  in  nearly  direct 
proportion.  In  mere  candlepower  on  the  photometer, 
the  si.x-glower  Nernst  lamp  shown  in  Fig.  i  (indoor 
type),  is  equal  to  the  best  enclosed-arc  lamps,  but 
is  superior  in  its  beautiful  color,  perfect  steadiness 
and  superior  downward  distribution.     The  three,  two 


as  by  daylight.  The  shadow  and  flicker,  so  inti- 
mately associated  with  the  arc  lamps,  are  absent 
when  using  the  Nernst  lamp.  It  is  said  to  be  relia- 
able  and  low  in  cost  of  maintenance.  It  is  operative 
on  alternating-current  circuits  of  all  frequencies  with- 
out flickering.  It  gives  a  superior  and  uniform  qual- 
ity of  light  with  all  sizes  of  units,  which  may  thus 
be  used  together — a  thing  impossible  with  a  mixture 
of  arc  and  incandescent  lamps. 

.\s  a  street  lamp  its  use  results  in  a  high  economy 
when  substituted  for  the  incandescent  lamp  ordinarily 
used  in  suburban  lighting,  and  a  superior  distribution 
of  light  may  be  obtained,  owing  to  the  suitable-sized 
units.  (A  single-glower  outdoor  lamp  with  metal 
hood  is  shown  in  Fig.  3.)  It  is  specially  adapted  for 
use  in  stores,  since  90  per  cent,  of  the  light  is  thrown 
on  the  counters  and  floors,  where  it  is  most  needed. 
In  most  stores,  particularly  dry-goods  stores,  the 
Nernst  lamp  can  well  claim  an  advantage,  which  has 
perhaps  even  greater  value  than  its  high  economy, 
namely,  the  superior  quality  of  the  light  for  the 
correct  determination  of  color.  This  feature  is 
thought  to  be  of  incalculable  value  in  other  places 
where  quality  of  light  is  important,  such  as  silk  and 
cotton  mills,  tobacco  factories,  coffee  houses,  art 
galleries,  etc.  The  daylight  qualitv  of  the  light  is 
one  of  its  valuable  features.  The  lamps  are  being 
manufactured  by  the  Nernst  Lamp  Company  of  Pitts- 
burg,   Pa. 


More  Consolidations  Reported. 

There  seems  to  be  little  doubt  that  the  Sprague 
Electric  Company  has  been  taken  over  by  the  Gen- 
eral Electric  Company,  as  was  announced  in  the 
Western  Electrician  two  weeks  ago.  Now  other 
consolidations  of  electrical  manufacturing  corpora- 
tions are  rumored,  the  latest  reported  being  that  a 
majority  interest  in  the  Stanley  Electric  Manu- 
facturing   Company   of    Pittsfield,    Mass.,    has    been 


Fig.  I.     Six-glower  Indoor  Type. 

one.  The  ordinance  passed  gives  the  company  the 
right  to  construct  and  operate  on  the  principal  streets 
of  the  city  a  railway  line  for  through  and  local  traf- 
fic. B.  J.  Arnold,  the  well-known  railway  engineer 
of  Chicago,  is  president  of  the  company,  and  he  feels 
particularly  gratified  that  the  work  of  completing  the 
railway  can  now  proceed  without  further  opposition. 
Mr,  Arnold  has  already  accepted  the  ordinance  and 
filed  a  bond  of  $10,000.  It  is  expected  that  the  work 
will  be  completed  this  month  and  that  cars  will  be 
running  through  from  Milwaukee  by  July  1st.  The 
work  of  building  the  road  from  Kenosha  to  Wau- 
kegan.  which  will  complete  the  Chicago-Milwaukee 
electric-railway  route,  will  also  be  pushed,  and  it  is 
hoped  that  through  cars  will  be  run  between  the  two 
cities  by  September  ist. 


Chicago    Edison   Company's   Annual 
Meeting. 

At  the  recent  annual  rneeting  of  the  Chicago  Edi- 
son Company  the  board  of  directors  was  reduced  in 
numbers  from  nine  to  seven,  thus  rendering  it  un- 
necessary to  elect  directors  to  succeed  A.  F.  See- 
berger,  deceased,  and  Frank  S.  Gorton,  resigned. 
W.  A.  Fox  was  appointed  secretary  and  treasurer  of 
the  company,  filling  the  office  formerly  held  by  Mr. 
Gorton.  Joseph  Leiter  retired  from  the  executive 
committee,  which  is  now  composed  of  Edward  L. 
Brewster,  Samuel  Insull,  Robert  T.  Lincoln,  Erskine 
M.  Phelps  and  A.  A.  Sprague.  The  officers  are: 
President,  Samuel  Insull ;  vice-president,  Robert  T. 
Lincoln:  secretary  and  treasurer,  W.  A.  Fox:  con- 
troller, William  Anthony.  Figures  from  the  annual 
report  of  the  company  were  published  in  the  Western 
Electrician   of  May   loth. 


The  municipal  lighting  plant   at  W^estfield,  Mass., 
will  be  improved  soon  at  an  expense  of  $10,000. 


Fig.  2.    One-glower  Indoor  Type. 
COMMBRCIAL  TYPES  OF  NERNST  LAMPS. 

and  one-glower  Nernst  lamps  give  a  better  light  than 
clusters  of  incandescents,  and  meet  the  demand  for 
a  highly  efficient  unit,  smaller  than  the  arc.  With 
these  sizes,  a  most  artistic  and  effective  distribution 
can  be  secured,  in  an  efficient  and  sightly  manner. 
The  characteristic  superiority  in  the  quality  of  light 
due  to  the  color  and  downward  distribution  is  com- 
mon to  all  sizes. 

A  single  one-glower  Nernst  lamp,  such  as  illus- 
trated in  Fig.  2,  will  replace  a  cluster  of  three  16- 
candlepower  incandescents.  However,  the  real  con- 
tinuous and  important  saving  begins  as  soon  as  cur- 
rent flows;  for,  while  the  three  ordinary  (carbon) 
incandescent  lamps  consume  (if  800-hour  lamps) 
16S  watts,  the  Nernst  lamp  consumes  only  88  watts. 
Assuming  that  current  costs  10  cents  per  kilowatt- 
hour,  the  saving  is  about  0.25  of  a  cent  per  hour  for 
each  incandescent  unit  (16  candlepower)  replaced, 
or  0.8  of  a  cent  per  glower  installed,  per  hour.  The 
saving  on  outlets,  fixtures,  shades  and  shade  holders 
is  also  shown  to  go  a  long  way  toward  paying  for 
the  Nernst  lamp,  even  before  current  is  turned  on. 

During  the  year  consumers  will  burn  their  lights 
usually  from  800  to  2,000  hours,  so  that  the  possible 
.saving  with  Nernst  lamps,  at  the  above  lO-ccnt  cur- 
rent rate,  is  from  $2  to  $5  per  incandescent  (16 
candlepower)  replaced,  or  $6.40  to  $16  per  glower 
installed.  Twenty  cents  per  kilowatt-hour  is  fre- 
quently charged  for  current,  and,  of  course,  con- 
sumers paying  this  rate  save  double  the  amount 
quoted  above.  The  cost  of  renewals  will  be  less  than 
for  incandescent  lamps  of  equal  candlepower.  The 
life  of  a  glower  is  about  Soo  hours  on  60  cycles,  and 
400  hours  on  25  cycles.  The  life  of  the  heater  is 
about  2.500  hours. 

The  Nernst  lamp  possesses  advantages  for  many 
special  purposes.  Its  soft,  white  liglit  makes  it  pos- 
sTlile  to  do  better  and  more  efficient  work  in  shops,  it 
being  a  recognized  fact  that  labor  is  neither  as  good 
nor  as  effective   under  the  ordinary  artificial  lights 


Fig.  3.    One-glower  Outdoor  Type. 

purchased  by  a  syndicate  composed  of  P.  A.  B. 
Widener,  William  L.  Elkins,  Thomas  Dolan,  Will- 
iam C.  Whitney  and  Thomas  F.  Ryan  of  the  Elec- 
tric Storage  Battery  Company.  It  is  stated  in  one 
account  that  the  Stanley  plant  will  be  increased  about 
six  times  its  present  size  in  a  few  months  and  that 
the  business  will  be  built  up  so  as  to  compete  with 
the  Westinghouse  and  General  Electric  Companies. 
Another  report  has  it  that  this  step  is  the  initial 
one  looking  toward  a  large  combine  which  will  in- 
clude the  Westinghouse  Electric  and  Manufactur- 
ing Company,  the  General  Electric  Coinpany,  the 
Stanley  Electric  Manufacturing  Company  and  the 
Electric  Storage  Battery  Company.  The  total  cap- 
italization of  these  concerns  is  now  over  $100,000,- 
000.  It  is  planned,  so  it  is  stated,  to  perfect  the 
combination  at  Bergen,  Norway,  where  members 
of  the  syndicate  will  meet  J.  P.  Morgan  in  a  few 
weeks.  Mr.  Whitney  is  thought  still  to  possess 
holdings  in  the  General  Electric  Company,  and  it  is 
well  known  that  the  Widener-EIkins  syndicate  has 
large  interests  in  the  Electric  Storage  Battery  Com- 
pany. 


Production  of  Aluminum. 

A  recent  bulletin  issued  by  Charles  D.  Walcott, 
director  of  the  United  States  Geological  Survey, 
states  that  the  production  of  aluminum  in  the  United 
States  during  1901  amounted  to  7,150,000  pounds. 
The  Pittsburg  Reduction  Company,  operating  the 
Hall  patents,  remains  still  the  sole  producer  of 
aluminum  in  this  country,  says  the  government  bul- 
letin. The  price  of  aluminum  per  pound  remained 
practically  stationary  throughout  the  year,  although 
the  demand  for  the  metal  increased.  The  total  im- 
ports of  all  forms  of  aluminum  in  1901  were  val- 
ued at  $109,748,  as  compared  with  $50,444  in  igoo. 
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Advantages  of  Gas  Engines  for  Central- 
station  Work.' 

By   Charles   H.   Williams. 

The  gas-engine  central  station  is  such  an  iniusual 
installation  that  it  is  looked  upon  by  all  with  curi- 
osity and  by  a  very  large  majority  with  curiosity, 
coupled  with  a  lack  of  confidence.  Central-station 
work  demands  such  absolute  continuity  of  service, 
and  the  results  are  so  disastrous  when  that  continuity 
is  interfered  with,  that  central-station  men  are  gen- 
erally very  slow  to  adopt  anything  that  has  not  the 
mark,  "tried  and  accepted,"  stamped  upon  it;  and 
hence  it  is  that  in  this  country  very  few  central  sta- 
tions are  depending  entirely  on  gas  engines  for  their 
motive  power.  .... 

A'ery  rapid  advances  are  now  being  made  m  this 
country,  and  a  few  years  at  most  will  find  the  gis 
engine'  as  firmly  and  reliably  established  with  the 
American  engineer  as  is  the  steam  engine  of  the 
present  day,  "for  the  question  of  fuel  economy  is 
impressing'  itself  more  and  more  forcibly  tipon  us. 
and  it  is  "the  gas  engine  which  offers  us  a  reliable 
and  effective  means  of  bringing  about  this  desired 
increased  economy. 

The  etRciencv  of  the  gas  engine  has  already  been 
carried  far  beyond  that  of  the  steam  engine,  and 
the  margin  of  possible  improvement  is  considerably 
greater.  "  With  prevailing  steam  pressures,  the  theo- 
retical efficiency  of  a  steam  engine  is  not  equal  to 
the  actual  working  efficiency  already  obtained  with 
gas  engines.  If  we  assume  a  boiler  pressure  of  i.^o 
pounds  absolute  and  an  exhaust  pressure  of  three 
pounds  absolute,  perfect  theoretical  development 
of  the  steam  engine  would  give  us  but  26.5  per  cent, 
of  the  thermal  energy  w^hich  is  transformed  into 
mechanical  work,  while  28  per  cent,  has  already 
been    obtained   with    the    gas    engine. 

It  is  a  fact  that  the  possible  efficiency  that  may 
be  obtained  with  ideal  conditions  with  a  gas  engine 
equals  and  surpasses  the  possible  efficiency  of  the 
steam  engine,  operating  with  prevailing  pressures, 
some  iSo  per  cent,  and  even  at  the  present  time  when 
we  are  iust  beginning  to  look  into  the  possibilities 
of  the  gas-engine  field,  we  are  obtaining  efliciencies 
with  our  relatively  crude  apparatus  which  are  far 
better  than  the  best  that  the  steam  plant  would  be 
able  to  produce  with  ideal  theoretical  conditions, 
even  after  the  years  of  careful  study  and  almost 
endless  experimental  work  which  have  been  put 
upon  it.  With  these  facts  in  view,  we  cannot  but 
admit  that  the  subject  is  one  of  the  greatest  interest 
and  importance  to  us. 

It  may  safely  be  assumed  that  coal  gas  or  water 
gas  will  never  be  used  for  gas-en.gine  purposes,  ex- 
cept under  special  conditions,  and  I  will  therefore 
make  comparisons  with  a  gas-engine  station  oper- 
ated  with  producer  gas. 

A  simple  form  of  gas-producer  plant  in  stations 
below  1,000  horsepower  will  cost  more  for  producers 
and  storage  capacity  than  would  an  equivalent  boiler 
plant.  Above  this  capacity  it  may  cost  more  or 
less,  depending  upon  the  storage  capacity  demanded 
for  the  sake  of  uniformity  of  gas  or  to  insure  con- 
tinuity of  service.  For  uniformity,  I  am  inclined 
to  think  that  storage  capacity  should  be  provided 
to  operate  engines  for  one-half  hour  at  full  load; 
for  continuitj'  of  service,  it  would  be  purely  a  mat- 
ter of  discretion,  although  I  see  no  reason  why  any 
storage  capacity  should  be  provided,  except  where 
the  gas-engine  plant  is  used  as  a  relay  station  for 
a  hydraulic  or  steam-generating  plant,  as  a  gas 
producer  could  be  kindled,  blasted  and  making  gas, 
all  within  20  minutes. 

As  previously  stated,  an  efficiency  of  from  80  per 
cent,  to  85  per  cent,  may  reasonably  be  expected. 
This  system  of  power  production  should  at  least  cut 
your  fuel  bills  in  two,  and,  necessarily,  the  aggre- 
gate amount  of  fuel  used  would  be  then  at  least 
50  per  cent,  less  than  if  used  under  boilers.  With 
producers,  the  coal  is  all  handled  in  large  quantities, 
and  it  should  increase  the  productiveness  of  labor 
at  least  100  per  cent.  In  other  words,  if  with  hand 
firing  under  boilers  you  can  handle  five  tons  of  coal 
per  day  per  man,  you  should  be  able  to  handle  with 
a  producer  plant  at  least  10  tons  of  coal  per  day 
per  man ;  this  would  be  equivalent  to  reducing  this 
portion  of  your  labor  to  25  per  cent,  of  its  original 
amount.  If  low-grade,  small-sized  coal  is  used  in 
your  producers,  you  will  have  a  capacity  of  but  from 
10  to  20  pounds  of  fuel  per  square  foot  of  grate 
surface  per  hour;  but  with  coarse  coke  or  hard  coal, 
your  capacity  will  be  from  40  to  60  pounds  of  fuel 
per  square  foot  of  grate  surface.  It  is  also  possible 
by  this  method  of  gas  manufacture  to  recover  a 
certain  amount  of  tar  and  ammonia,  which  would 
slightly  reduce  your  expense  for  fuel.  Large  quan- 
tities of  ammonia  may  be  produced  by  using  the 
Mond  process,  to  which  frequent  reference  may  be 
found  in  both  foreign  and  American  gas-engineering 
journals. 

Neglecting  the  matter  of  residuals,  you  may_  as- 
sume that,  with  a  coal  containing  14.500  British 
thermal  units  per  pound,  you  can  deliver  at  your 
engine  80  per  cent.,  or  11,600  British  thermal  units. 
and  j'ou  may  also  assume  that  this  11.600  British 
thermal  units  will  develop  in  a  gas  engine  one  brake 
horsepower  w-hen  operated  at  full-load  capacity, 
hence  we  have  a  brake  horseoower  for  one  pound 
of  fuel.  You  may  also  be  able  to  make  a_  saving 
by  locating  the  producer-gas  station  at  a  point  best 

""  r.  Abstract  of  paper  presented  before  the  National  Elertric 
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situated  for  the  reception  of  coal  and  the  disposal 
of  ash;  this  arrangement  would  prove  especially 
valuable  for  direct-current  stations  having  one  or 
more  generating  plants,  which  must,  for  other  con- 
siderations, be  located  at  points  not  favorable  to 
the  cheap  production  of  power.  Large  volumes  of 
gas  can  be  transmitted  without  heavy  investment, 
and  with  a  small  expenditure  of  energy. 

It  is  possible  to  provide  storage  capacity  for  gas 
at  an  investment  cost  of  practically  $100  per  thousand 
cubic  feet,  and  taking  a  gas  w'ith  a  thermal  value 
of  no  British  thermal  units  per  foot,  this  w^ould  give 
you  a  storage-capacity  investment  of  about  $10  per 
horsepower-hour  capacity,  while  the  storage  of 
steam  in  any  large  quantity  is  impossible,  and  the 
storage  of  current  by  means  of  storage  batteries 
^vould   amount  to   about  $ioo  per  horsepower-hour. 

I  shall  treat  the  comparison  of  steam  and  gas 
plants  from  data  gathered  from  careful  tests  on  our 
steam  'plant  at  Madison,  Wis.,  and  such  data  as  we 
have  been  able  to  gather  from  running  our  .gas- 
engine  plant  underloaded ;  but  these  latter  will  be 
supplemented  by  data  gathered  from  other  gas- 
engine  stations  with  which  the  writer  is  familiar, 
and  many  of  which  were  visited  by  him  prior  to  the 
decision  made  by  the  Madison  Gas  and  Electric 
Company  to  install  gas  engines  for  central-station 
w'ork. 

The  steam  station  at  Madison  is  of  about  1,600- 
horsepower  capacity,  composed  of  four  Russell,  tan- 
dem-compound en.gines,  operated  condensing.  The 
boilers  are  of  the  Hazelton  and  Sterling  makes,  and 
three  Wainwright  heaters  are  used,  together  with 
tw'O  Davidson  condensers.  The  load  carried  is  a 
very  fair  example  of  that  met  with  in  a  light  and 
powder  station  that  supplies  railway  power  as  well  as 
commercial  power. 

For  convenience,  we  may  consider  our  gas-gen- 
erating station  analogous  to  our  boiler  room,  and 
our  gas  engines  and  steam  engines  may  be  compared 
without  distinction,  as  they  are  both  forms  of  heat 
motors,  not  greatly  different  from  an  operating 
standpoint. 

The  following  is  a  veiy  fair  example  of  the  results 
obtained  by  a  number  of  tests  carried  on  at  the 
steam   station : 

The  coal  used  had  a  thermal  value  of  about  14,500 
British  thermal  units  per  pound,  and  when  we  made 
a  balance  sheet  of  the  energy  supplied  to  the  system 
and  the  energy  expended  in  the  system  we  found 
the  following: 

B.    T.    U.    SUPPLIED.  B.    T-    U     EXPENDED. 

Heat  in  coal 14.500         LoRt  at  bo'lpr         4,349 

Heat  returned  to  boiler.        761        Used  by  auxiliaries 200 

Lost  in  pipes 168 

I  osf  in  exhaust 9,3og 

Frirtinn  of  engine 137 

Useful  work i.ocS 

Total 15,261  15.261 

Referring  to  the  balance  sheet,  we  find  that  28.5 
per  cent,  of  the  heat  supplied  to  the  boiler,  due  to 
the  energy  in  the  pound  of  coal,  escapes  by  radiation 
from  the  exposed  surfaces  of  the  boiler  and  furnace, 
by  the  heated  cinders  falling  to  the  ashpit,  uncon- 
sumed,  by  incomplete  combustion  and  bv  the  sensible 
heat  of  the  outgoing  flue  gases,  leaving  71.1  per 
cent,  as  given  up  to  the  water  and  steam  in  the 
boiler  and  representing  useful  work,  indicating  a 
boiler    efficiency   of   71.5    per   cent. 

For  every  pound  of  fuel  consumed,  5.25  per  cent, 
is  returned  to  the  boiler  by  the  preheating  of  the 
feed  water,  from  a  portion  of  the  heat  contained 
in  the  steam  before  it  reaches  the  condenser,  and  by 
heat  absorbed  from  the  exhaust  of  the  various  aux- 
iliaries ;  and  when  considering  the  amount  of  beat 
entering  the  engine  room,  this  amount  has  to  be 
added  to  the  heat  leaving  the  boiler  due  to  the  origi- 
nal pound  of  coal  under  consideration.  We  find  1.9 
per  cent,  is  used  to  drive  the  various  auxiliaries, 
I.I  per  cent,  is  lost  by  radiation  and  transmission 
in  the  pipes,  while  61  per  cent,  escapes  in  the  ex- 
haust. It  takes  0.9  per  cent,  to  overcome  the  friction 
of  the  engine  itself,  and  this  leaves  us  but  6.6  per 
cent,   for  developing  useful   work  at  the  flywheel. 

In  the  gas-engine  station  we  also  meet  with  very 
large  losses,  for  of  the  100  per  cent,  of  energy  which 
is  supplied  to  the  engine  through  the  heat  contained 
in  the  gas,  we  find  from  a  number  of  tests  at  full 
load  that  practically  31  per  cent,  is  carried  away 
in  the  cooling  water,  and  this  is  necessary  to  keep 
the  temperature  of  the  cylinders  and  pistons  down 
to  a  point  where  it  is  possible  for  them  to  operate. 
If  no  cooling  water  were  supplied,  the  temperature 
in  large  engines  would  reach  a  point  above  the 
melting  point  of  the  metal  itself  About  43  per  cent. 
is  carried  away  in  the  form  of  sensible  heat  in  the 
exhaust  gases,  and  by  radiation  from  the  engine 
cylinders.  This  leaves  us  about  26  per  cent,  doing 
work  in  the  engine  itself,  or  it  leaves  us.  as  we  shall 
see  later,  20.8  per  cent,  of  the  original  number  of 
heat  units  contained  in  the  pound  of  coal  that  was 
put  into  the  gas  generator,  or  3.016  heat  units,  for 
useful  work,  against  1,008  for  steam.  As  both  the 
gas  engine  and  steam  engine  are  purely  heat  engines, 
the  amount  represented  by  the  heat  units  available 
for  useful  work  gives  us  an  exact  comparison  of 
the   relative  values   of   the  two  types    of  apparatus. 

The  possibilities  of  utilizing  a  part  of  the  great 
amount  of  heat  which  is  carried  away  in  the  cooling 
water  has  been  demonstrated  in  some  instances.  In 
the  gas-engine  station  at  Mankato,  Minn.,  the  cool- 
ing water  "is  passed  through  a  system  of  hot-water 
heating  pipes,  and  useful  work  is  done  by  this  lost 
heat  in  raising  the  temperature  of  the  engine  room, 


oflice  and  gas  works;  and  there  is  no  reason  why 
the  pipe  carrying  the  jacket  water,  after  leaving  the 
engine,  could  not  be  brought  into  communication 
with  the  exhaust  gases  themselves,  and  thus  raise 
the  temperature  of  the  cooling  w-ater  to  a  very  high 
degree,  and  this  w-ater  be  used  either  for  heating 
or    for    some    commercial    purpose. 

At  the  Madison  station  there  is  a  triplex  motor- 
driven  pump,  wdiicli  takes  water  from  the  several 
gas-holder  tanks,  and,  after  passing  it  around  the 
cylinders  of  the  gas  engines,  it  carries  it  back  to 
tlie  holder  tanks,  where  it  is  circulated.  This  re- 
lieves the  gasworks  of  supplying  live  steam  to  these 
tanks  in  the  winter  time,  which  has  been  necessary 
in  order  to  maintain  the  proper  temperature.  This 
of  itself  means  a  saving  of  some  $240  per  year.  The 
water  here  perforins  a  double  service — that  of  cooling 
the  cylinder  jackets  and  of  raising  the  temperature 
of  the  water  in   the  gas  holders. 

The  item  of  attendance  will  enter  largely  into  the 
problem  of  comparative  economy,  and  on  this  point 
the  gas  engine  has  no  disadvantage  in  the  engine 
room,  and  a  considerable  saving  is  made  in  the 
generation  of  gas  as  compared  with  the  generation 
of  steam. 

The  ease  with  which  gas  engines  may  be  started 
and  thrown  into  service,  together  with  the  absence  of 
expense  when  the  machines  are  standing  idle,  is  of 
very  great  importance,  for  nearly  every  station  has 
loads  at  times  wdiich  cannot  be  relied  upon ;  loads 
which  may  perhaps  demand  the  entire  station  capac- 
ity, and  yet  are  so  uncertain  that  the  station  man 
hesitates  to  keep  sufficient  boiler  and  engine  capacity 
just  on  the  verge  of  working,  using  tons  of  coal, 
only  to  keep  the  apparatus  in  such  shape  that  the 
station  is  ready  to  serve.  As  these  loads  oftentimes 
come  on  but  for  a  comparatively  short  time,  the  gas 
engine  offers  a  very  simple  solution  to  the  problem, 
w-hen  not  working,  using  no  fuel,  and  when  work- 
ing, usin.g  much  less  fuel  than  the  steam  engine, 
which  it  is  bound  to  supplant. 

When  the  gas  engine  is  but  lightly  loaded  the 
total  amount  of  fuel  used  for  each  horsepower  de- 
livered is  large,  compared  with  the  amount  of  fuel 
per  horsepower  when  the  engine  is  full  loaded.  It 
is  also  necessary  to  have  the  engines  proportioned  to 
the  amount  of  load  more  carefully  than  in  steam- 
engine  work,  but  it  is  a  fact  that  the  efficiency  of 
the  different-sized  gas-engine  units  does  not  fall  off 
so  rapidly  as  does  the  efficiency  of  the  smaller  steam 
ensfines. 

Returning,  then,  to  the  fact  that  a  number  of 
small  or  medium-sized  gas  units  can  be  operated  at 
a  higher  point  of  economy  than  the  same-sized  steam 
engines,  and  can  be  started  and  stonned  as  the  load 
comes  on  and  drops  off,  it  is  plain  that,  wnth  properly 
selected  units,  the  f^as  engine  need  not  vary  in  econ- 
omy with  a  variable  load,  even  so  much  as  does  a 
steam   enuioment. 

Although  the  gas  engine  seems  to  offer  a  special 
inducement  to  a  company  where  the  gas  and  electric 
interests  are  one  and  the  gas  and  electric  plants  can 
then  be  operated  as  one  station,  still  there  is  a  prop- 
osition brought  out  by  the  gas-engine  station  which 
cannot  help  but  interest  a  gas  company,  even  though 
it  be  a  competing  company  in  the  lighting  business. 
Consider  a  steam  plant  generating  electricity, 
using  coal  under  its  boilers,  and  a  gas  company  in 
the  same  town  furnishing  gas  for  illuminating,  do- 
mestic and  industrial  purposes.  The  gas  company 
has  a  good  proposition  in  its  hands  w^hen  it  agrees 
to  sell  gas  to  the  gas-engine  station  at  a  slight  in- 
crease over  the  cost  of  gas  in  the  holder,  for  the 
increased  profits  it  receives  on  all  its  regular  cus- 
tomers without  altering  the  price  to  them  is  a  suffi- 
cient inducement  to  give  the  electric  company  this 
.gas  at  a  reasxDnable  figure,  and  although  it  maj^  cut 
the  cost  of  generation  for  the  electric  company  by 
an  amount  whereby  they  may  be  able  to  sell  their 
nroduct  at  a  more  reasonable  rate,  it  still  places 
even  a  greater  profit  in  the  hands  of  a  gas  company, 
for  if  they  were  realizing  a  profit  before,  they  can 
now  realize  a  much  larger  profit,  and  be  able,  per- 
haps, to  cut  their  prices  so  as  greatly  to  increase 
their  domestic  and  industrial  gas  sales,  and  thereby 
compound  their  earnings. 

People  want  electric  lights,  and  if  the  rates  are 
reasonable,  they  are  going  to  have  them,  res^ardless 
of  the  inducements  offered  by  the  gas  companies: 
the  gas  companies  can  therefore  do  no  better  than  to 
encourage  this  type  of  gas  consumer,  and  at  the  same 
time  place  themselves  in  a  position  whereby  they 
can  deliver  their  product  to  their  consumers  at  a 
price  where  the  consumer  cannot  afford  to  be  with- 
out it. 

In  conclusion.  I  will  say  that,  so  far  as  the  ques- 
tion of  reliability  of  operation  is  concerned,  I  be- 
lieve the  early  manufacturers  are  more  to  blame 
than  anyone  else  for  what  trouble  there  is  along  this 
line,  for  the  reason  that  while  experimental  work 
was  being  done  on  the  .gas  engine,  far  too  many  of 
the  small  units  w-ere  sold  w-ith  the  assurance  that 
"anyone  can  run  it."  The  same  advice  carried  out 
at  the  steam  station  would  put  it  on  losing  basis. 
There  are  a  few,  a  very  few,  small  details  which  de- 
mand intelli.gence.  and  a  regular  attendance  in  the 
gas  engine,  and  if  these  proper  conditions  are  main- 
tained the  engine  will  operate  satisfactorily,  and 
the    attendant's    troubles    are    over. 


Robert  C.  Givins  of  Chicago,  president  of  the 
Two-million  Club,  is  credited  with  having  originated 
the  idea  of  having  dining  cars  attached  to  the  reg- 
ular cars  of  the  Chicago  Union  Traction  Company. 
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New  York  Notes. 

New  York,  June  7. — Experiments  arc  making  with 
a  view  to  siibslitoling  Texas  oil  for  coal  as  fuel  in 
the  operation  of  the  Intcrborovigh  Rapid  Transit 
Railway  Company's  power  house.  John  B.  McDon- 
ald and  other  officials  of  the  Interborough  company 
arc  watching  the  experiments  with  much  interest, 
and  they  express  the  view  that  it  is  nut  at  all  un- 
likely that  the  oil  will  be  used,  providing  its  cheap- 
ness justifies  the  adoption  of  it  in  preference  to  coal. 
The  central  power  station  at  Forty-ninth  Street  and 
the  North  River  will  use  250.000  tons  of  coal  annu- 
ally, at  about  ^3,.Ss  a  ion.  and  it  is  estimated  that  with 
oil  at  94  cents  a  barrel,  the  change  would  be  justified. 

The  question  of  a  tunnel  from  New  York  to  Brook- 
lyn for  the  use  of  the  Brooklyn  Rapid  Transit  Com- 
pany, is  nearing  solution.  Certain  objections  to  the 
conditions  imposed  upon  the  Brooklyn  Rapid  Transit 
Company  are  being  made  by  J.  L.  Greatsinger,  presi- 
dent of  the  company,  however,  and  particular  stress 
is  laid  upon  the  objection  to  the  sinking  fund  of  one 
per  cent,  on  the  cost  of  construction,  running  from 
the  date  of  the  work's  completion.  According  to 
Mr.  Greatsinger.  the  tunnel  is  nevertheless  desirable, 
as  it  is  estimated  that  through  the  building  of  a 
tunnel  the  increase  of  the  Brooklyn  Rapid  Transit 
Company's  income  would  amount  to  not  less  than 
six  per  cent. 

A  public  exhibition  of  the  wireless-telegraph  sys- 
tem in  which  Mr.  Lee  DeForest  is  interested  was 
given  a  few  days  ago.  Messages  were  transmitted 
between  the  roof  of  the  Cheeseborough  Building  and 
the  station  at  Hotel  Castleton.  Staten  Island,  a  dis- 
tance of  about  six  miles.  A  station  is  being  erected 
at  Coney  Island,  where  it  is  said  the  highest  mast 
of  any  station  in  America  will  be  used.  Plans  are 
under  consideration  for  the  erection  of  five  new  sta- 
tions along  the  Atlantic  coast,  and  the  steamers. 
Grand  Republic  and  General  Slocum  of  the  Knicker- 
bocker line  are  to  be  equipped  with  receiving  and 
sending  apparatus. 

The  Marconi  Wireless  Telegraph  Company  has 
completed  the  erection  of  its  new  station  at  Saga- 
ponack.  on  Long  Island.  The  steamers  St.  Louis 
and  St.  Paid  of  the  American  line  will  soon  be  fitted 
up  with  Marconi  apparatus  and  the  system  will  be 
used  in  the  work  of  the  United  States  Coast  Survey. 
The  station  at  South  Wellfleet,  Cape  Cod,  which 
is  to  be  used  for  transoceanic  messages,  will  prob- 
ably be  completed  before  June  22d. 

Walter  C.  Baker  and  C.  E.  Denzer,  the  two  occu- 
pants of  the  fast  automobile  which  created  such  havoc 
on  Staten  Island  in  the  speed  tests  of  the  Automo- 
bile Club  of  America  a  few  days  ago,  although  ex- 
onerated by  the  coroner's  jury,  have  been  placed 
under  lx>nds  of  $10,000  and  $5,000.  respectively,  by 
Magistrate  Marsh  of  the  Richmond  County  court, 
pending   the   action   of   the  grand  jury. 

What  is  considered  a  very  good  quarterly  report 
has  been  issued  by  the  Metropolitan  Street  Railway 
Company  for  the  quarter  ended  March  31st.  The 
report  shows  that  the  cost  of  operating  the  system 
for  the  quarter  named  was  less  than  half  of  the 
earnings  of  the  system  for  the  same  time,  and  with 
the  taxes  on  property  on  earnings  and  capital  stock 
reaches  but  4V2  per  cent,  above  the  earnings.  Most 
interesting  figures  are  given,  among  them  being: 
Gross  earnings,  $3,415,388.  an  increase  of  $132,180; 
operating  expenses.  $1,636,805,  a  decrease  of  $44,598, 
showing  that  net  earnings  increased  $176,778,  which 
makes  the  net  income  for  the  March  quarter  $733,- 
548.  The  balance  sheet  shows  cash  on  hand  to  be 
$5,221,394  and  the  profit  and  loss  surplus  to  be  $5,- 
342.451- 

The  New  York  and  Queens  County  Railroad  Com- 
pany, capital,  $5,000,000.  has  filed  articles  of  incorpo- 
ration. This  company  will  assume  control  of  the 
entire  plant  and  franchises  of  the  New  York  and 
Queens  County,  the  Queens  Railway  Company  and 
the  New  York  and  North  Shore  railroad,  which 
gives  the  system  several  hundred  miles  of  track,  ex- 
tending as  far  as  Far  Rockaway  in  Queens  and  into 
Nassau   County.  M.  L.   G. 


New  England  News. 

Boston.  June  7. — The  management  of  Trcmont 
Temple,  a  large  building  containing  offices,  stores 
and  a  hall  used  by  an  inlluential  church  society,  has 
decided  to  increase  its  lighting  plant  so  that  its  elec- 
trical supply  will  not  depend  upon  an  outsidle  com- 
pany. The  installation  will  cost  about  $3,000  and 
the  plant  will  rim  about  1,000  lamps.  The  two  old 
engines  now  used  for  a  part  of  the  load  will  furnish 
current  for  900  lamps,  but  they  will  be  used  only 
in  case  of  a  breakdown  or  when  the  entire  building 
is   to   be   lighted,    which    requires    1,800   lamps. 

The  Worcester.  Rochdale  and  Charlton  Depot 
Street  Railway  Company  has  petitioned  the  Massa- 
chusetts railroad  commissioners  to  give  It  authority 
to  reduce  its  capital  stock  from  $115,000  (50  per 
cent,  paid  in)  to  $57,000.  The  company  had  in- 
tended to  build  a  road  15  miles  long,  but  after  build- 
ing a  line  connecting  Charlton  Depot  with  the 
Worcester  and  Shrewsbury  street  railway,  at  a 
cost  of  $40,670.  it  has  decided  to  suspend  building 
operations  for  the  present.  In  response  to  the  peti- 
tion, the  commissioners  gave  the  company  authority 
to  issue  stock  amounting  to  $40,000. 

The  Old  Colony  and  Boston  and  Northern  Street 
Railway  Companies  have  placed  contracts  for  100 
open  and   lop  yestjlniled  closed  electric  cars.     They 


have  purchased  $$  '^*^^v  eight-wheel  cars  and  arc 
building  50  cars.  The  aggregate  value  of  the  285 
cars    will   be  about  $1,350,000. 

The  Brockton  (Mass.)  aldermen  have  authorized 
the  making  of  a  new  contract  with  the  Edison  Elec- 
tric Illuminating  Company,  by  which  the  company 
will  replace  the  city's  Welsbach  lamps  by  incandes- 
cents,  put  in  30-candlepowcr  lights  for  the  smaller 
incandescents  now  used  by  the  city,  and  substitute 
enclosed-arc  lamps  for  the  present  style  of  arcs. 
The  contract  will  run  eight  years,  and  the  city  will 
save  over  $x.ooo.  The  company  will  supply  263 
enclosed-arc  lamps  at  ^7  each  a  year  and  434  in- 
candescent lamps  at  $17  each  a  year,  making 
the  total  cost  $30,259.  The  company  has  been 
furnishing  the  city  lighting  under  a  contract  run- 
ning three  years,  but  submitted  the  figures  for 
the  new  contract  by  request  of  the  city  committee  on 
street  lights.  The  committee  reported  that  the  new 
contract  was  the  most  advantageous  made  in*  the 
state. 

It  is  stated  that  the  Old  Colony  Street  Railway 
Company  and  the  Boston  and  Northern  Street  Rail- 
way Company  propose  to  expend  about  $9,500,000 
for  new  tracks,  $1,100,000  for  new  cars,  and  $6,000,- 
000  for   power   stations  and  machinery. 

The  Massachusetss  railroad  commissioners  have 
granted  the  Pittsfield  Electric  Railway  Company's 
petition  for  an  issue  of  additional  stock  amounting 
to    $70,000. 

The  Millbury.  Singletary  Lake  and  West  Millbury 
Street  Railway  Company  has  been  organized  by  Ed- 
ward Hoyle  of  Springfield,  Mass.,  W.  W.  Windle, 
George  L.  Jacques  and  Thomas  Windle  of  West 
Millbury.  Mass.,  and  Dr.  Robert  Booth  and  John 
Rich  of  Millbury.  Mass.  The  company  will  have  a 
capital  stock  of  $30,000  and  will  build  an  electric 
railway  between  Millbury  and  West  Millbury. 

The  stockholders  of  the  Union  Railroad  Company, 
the  Pawtucket  Street,  Railway  'Company  and  the 
Rhode  Island  Suburban  Railway  Company  are  to 
hold  meetings  in  Providence.  R.  I.,  on  June  24th,  to 
vote  on  the  leasing  of  their  respective  properties 
to  the  Rhode  Island  Company,  which  is  controlled 
by  the  Widener-Elkins-Dolan  syndicate  of  Philadel- 
phia. 

'i"he  city  of  Waltham,  Mass.,  is  to  erect  a  building 
for   its   electric   wire   department. 

The  Massachusetts  railroad  commissioners  have 
ordered  the  Boston  Elevated  Railway  Company  to 
use  vestibuled  cars  entirely  during  the  winter,  after 
January    i,    1905. 

The  Lewis  &  Dodge  Company  has  filed  articles  of 
incorporation  in  Maine.  It  has  a  capital  stock  of 
$10,000,  and  will  manufacture  binding  posts  for  elec- 
trical instruments,  screws,  studs,  electric  machines, 
etc.  L.  Wallace  Hall  of  Boston  is  president,  and 
Eugene  T.  Redmond  of  Salem,   Mass.,   is  treasurer. 

The  Concord  (N.  H.)  Electric  Company  has  ef- 
fected a  permanent  organization  by  the  election  of 
the  following-named  directors :  Charles  C.  Dan- 
forth.  Frank  S.  Streeter,  Josiah  E.  Fcrnald,  Charles 
T.  Page  and  William  F.  Thayer  of  Concord,  John 
S.  Bartlett,  F.  P.  Rogers  and  R.  T.  Paine  of  Bos- 
ton, and  Charles  H.  Tenney  of  New  York ;  presi- 
dent, Charles  C.  Danforth;  treasurer,  W.  H.  Whit- 
ney of  Boston;  clerk,  Allen  Hollis.  The  company 
has  voted   to    enlarge   its  plant    at    Sewall's   Falls. 

A  dispatch  from  Hartford,  Conn.,  says  that  the 
Patchogue  and  Port  Jefferson  Traction  Company, 
which  is  planning  to  build  an  electric  railway  across 
Long  Island,  proposes  to  establish  a  line  of  steamers 
to  ply  across  Long  Island  Sound,  between  Port  Jef- 
ferson. L.  I.,  and  Bridgeport,  New  Haven  and  other 
Connecticut  points.  The  electric  railway  will  be  be- 
tween Port  Jefferson  and  Patchogue.  a  distance  of 
■  15  miles,  with  branches  to  other  points  on  the  north 
and   south   shores  of  the   island. 

The  New  Hampshire  secretary  of  state  has  re- 
ceived articles  of  incorporation  of  the  Manchester 
and  Derry  Street  Railroad  Company  from  Wallace 
D.  Lovell  and  his  associates.  The  company  proposes 
to  build  an  electric  railway  between  Lake  Massabe- 
sic  and  the  Londonderry  (N.  H.)  town  line,  via 
Manchester,  a  distance  of  nine  miles.  The  capital 
stock  is  $50,000.  Mr.  Lovell  is  interested  in  a  large 
number   of   New    Hampshire   electric    railways. 

The  Massachusetts  Legislature  has  passed  the  bill 
authorizing  the  state  railroad  commissioners  to  em- 
ploy experts  to  examine  and  appraise  property  of 
railroad  and  electric-railway  companies  that  petition 
for  authority  to  issue  stock  or  bonds.  This  is  to 
prevent  false  appraisement,  such  as  the  Concord  and 
Boston  Company  was  recently  charged  with  doing. 
The  Legislature  has  passed  a  bill  allowing  street- 
railway  companies  to  petition  for  the  abolition  of 
grade-railroad  crossings. 

United  States  Senator  Nelson  W.  Aldrich  of  Rhode 
Island  has  tendered  his  resignation  of  the  office  of 
president  of  the  LTnited  Traction  Company  of  Provi- 
dence, and  Benjamin  A.  Jackson  has  been  elected 
president  of  the  company.  Senator  Aldrich  has  re- 
tired from  active  participation  in  the  management 
of  Rhode  Island  street-railway  companies. 

The  Massachusetts  Legislature  has  passed  the  bill 
authorizing  towns  to  purchase  electricity  for  lighting 
purposes  from  street-railway  companies.  The  con- 
tracts are  subject  to  the  approval  of  the  state  rail- 
road commissioners. 

The  Willimanlic  and  Southbridge  Street  Railway 
Company  has  been  organized  and  will  at  once  proceed 
to  build  an  electric  railway  between  Willimantic. 
Conn.,  and  Southbridge.  Mass.  The  following-named 
officers  were  elected:  President.  S.  A.  WHieaton  of 
Eastford,   Conn.;    secretary  and  treasurer,   A.   McC. 


Malthewson  of  New  Haven,  Conn.;  chief  engineer, 
C.  H.  Nichols  of  New  Haven,  Conn.;  superintendent 
of  construction,  J.  W.  Metcalf  of  Boston.  The  char- 
ier allows  the  company  to  carry  freight.  The  road 
will  run  through  Windham,  Eastford,  Ashford  and 
Woodstock,  Conn.  The  power  station  will  be  located 
on    the    Natchaug   River  at    Eastford. 

The  transfer  of  the  Danbury  and  Harlem  Traction 
Company's  bonds  to  the  Westchester  Traction  Com- 
pany was  finally  concluded  last  week,  and  there  has 
been  a  resumption  of  construction  work  on  the  inter- 
state electric  road  between  Danbury.  Conn.,  and 
Goldens  Bridge,  N.  Y.  George  W.  Hock,  vice-presi- 
dent of  the  Westchester  company  and  superintendent 
of  the  Danbury  and  Harlem  Company,  has  arranged 
for  the  building  of  an  extension  between  Goldens 
Bridge  and  New  York  city,  a  distance  of  22  miles. 

The  Massachusetts  railroad  commissioners  have  re- 
fused the  Bristol  County  Street  Railway  Company's 
petition  for  permission  to  run  its  cars  over  the  Nor- 
ton and  Taunton   Street  Railway  Company's  tracks. 

Stockholders  of  the  Massachusetts  Electric  Com- 
panies have  voted  to  issue  55,000  shares  of  new  pre- 
ferred stock,  the  trustees  having  recommended  this 
action  for  the  purpose  of  obtaining  funds  with  which 
to  build  new  track  and  power  houses  and  obtain 
new  cars,  all  of  which  are  necessary  to  meet  the 
demands  upon  the  corporation.  Lee,  Higgin.son  & 
Co.,  brokers,  and  the  Old  Colony  Trust  Company, 
both  of  Boston,  have  purchased  the  entire  issue  at 
par. 

The  Massachusetts  railroad  commissioners  have 
granted  the  Pittsfield  Electric  Street  Railway  Com- 
pany's petition  for  an  increase  of  the  capital  stock 
amounting  to  $70,000. 

The  Mill  River  Electric  Light  Company  has  been 
organized  to  furnish  electric  lights  in  Williamsburg 
and  Haydenville,  Mass.  It  is  to  build  a  brick  power 
house  and  will  install  a  steam  plant  to  supplement 
the  waterpower.  For  fuel  the  company  will  use  saw- 
dust, shavings  and  slabs,  from  a  near-by  sawmill. 
The  company  was  organized  by  Dr.  John  B.  Laidley 
of   Conway.  Mass.,  and  others. 

The  Boston  Light,  Heat  and  Power  Company  has 
obtained  a  controlling  interest  in  the  Spencer  (Mass.) 
gas  and  electric-light  plant. 

Tlie  Jewell  Storage  Battejy  Company  is  rapidly 
outgrowing  its  quarters  in  the  Whittlesey  Building, 
Pittsfield,  Mass.,  and  is  arranging  to  lease  the  Che- 
shire shoe  factory  in  that  city. 

Superintendent  Taylor  of  the  Plymouth  division 
of  the  New  York.  New  Haven  and  Hartford  Railroad 
Company  says  that  electric-railway  competition  has 
virtually  killed  the  company's  business  on  its  Fair- 
haven  branch,  between  Fairhaven  and  Tremont, 
Mass.,  via  Marion  and  Mattapoisett. 

The  Boston-Washington  street-subway  bill  was 
reported  to  the  Massachusetts  House  of  Representa- 
tives on  June  6th.  The  rules  were  suspended  and 
the  bill  was  ordered  to  a  third  reading  without  de- 
bate. The  bill  provides  for  a  subway  with  two 
tracks,  and  if.  one  year  after  its  completion,  the 
Boston  Transit  Commission  and  the  Boston  Elevated 
Railway  Company  should  not  agree  as  to  the  desira- 
bility of  a  second  subway  with  two  tracks,  the  state 
railroad  commissioners  shall  decide  the  matter.  The 
annual  rental  is  to  be  4M;  per  cent,  of  the  cost,  the 
lease  to  run  25  years.  The  bill  was  prepared  by 
the  mayor  of  Boston,  the  governor  of  the  state,  offi- 
cials of  the  railway  company  and  counsel  for  the 
Boston  Board  of  Trade.  Of  course,  the  subway  is 
to  be  leased  to  the  Boston  Elevated  Railway  Com- 
pany, exclusively,  and  that  company  has  agreed  to 
lease  it  under  the  terms  of  the  bill,  although  the  di- 
rectors consider  that  some  of  the  terms  are  onerous. 
Mayor  Collins  is  much  pleased  over  the  outcome,  he 
having  strongly  opposed  any  further  concessions  to 
the  company.  B. 


Canadian  Intelligence. 

Ottawa,  Ont.,  June  7. — The  Shawinigan  Water  and 
Power  Company  of  Quebec  has  closed  a  contract 
with  the  Bullock  Electric  Company  of  Cincinnati, 
Ohio,  for  the  machinery  necessary  to  complete  the 
plant  for  service  in  Montreal.  The  machinery  con- 
tracted for  includes  a  set  of  motor-generators,  which 
will  be  used  to  give  out  a  current  at  2,ooo  volts. 
•?.  D.  Mershon  of  New  York  will  have  charge  of 
the  construction  work,  and  it  is  expected  that  the 
Shawinigan  company  will  be  ready  to  deliver  power 
in  Montreal  by  the  first  of  December  next. 

A  deal  has  been  ratified  by  which  the  Electric 
Tram  Company  of  Halifax,  Nova  Scotia,  has  pur- 
chased the  property  and  franchise  of  the  People's 
Heat  and  Light  Company,  thus  centralizing  in  one 
corporation  the  electric-light  and  gas  interests  of 
that  city.  The  capital  of  the  Tram  company  was 
$1,000,000,  out  of  which  $Soo.ooo  of  stock  was  issued. 
."Kt  the  recent  session  of  the  local  Legislature  of 
the  province  the  company  was  given  power  to  in- 
crease its  capital  to  $1,500,000.  At  the  present  time, 
the  directors,  to  pay  for  the  newly  acquired  prop- 
erty and  to  defray  the  cost  of  a  new  power  house 
and  a  new  station,  have  issued  5,500  shares  of  the 
new  stock. 

The  first  annual  report  of  the  Montreal  Light, 
Heat  and  Power  Company  was  submitted  at  the 
recent  annual  meeting  of  the  shareholders  of  the 
company.  The  gross  revenue  of  the  company 
amounted  to  $1,760,285,  and  the  net  profits  to  $729,- 
721.  being  five  per  cent,  on  the  capital  on  which 
the  company  had  to  pay  dividends  during  the  year. 
Out  of  the  net  profits  there  have  been  declared  four 
quarterly  dividends  of  one  per  cent,  each,  amounting 
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to  $587,968,  leaving  a  balance  of  $141,753,  which  has 
been  placed  to  the  credit  of  surplus  account.  At  a 
meeting  of  the  shareholders,  held  on  January  15th 
last,  an  issue  of  $7,500,000  of  first-mortgage  bonds 
was  authorized.  Of  this  amount,  $2,500,000  has  been 
sold  to  take  up  $2,000,000  of  outstanding  bonds  of 
the  Montreal  and  St.  Lawrence  Power  Company,  and 
to  provide  for  the  present  requirements  of  the  com- 
pany. A  further  amount  of  $1,405,000  is  held  in 
escrow  to  redeem  the  outstanding  bonds  of  like 
amount  of  the  Montreal  Gas  Company  and  the  Royal 
Electric  Company,  leaving  $j.595.ooo  of  bonds  in  the 
treasury  for  the  further  requirements  of  the  com- 
pany. The  old  members  of  the  board  of  directors 
were  unanimously  elected.  Vi/. 


Southern  Developments. 

Charlotte.  N.  C,  June  0.— According  to  a  report, 
tlie  consolidation  of  the  electric-railway  and  lighting 
interests  of  Richmond,  Va..  will  be  effected  June 
j,ui  at  a  meeting  of  stockholders  of  the  Traction, 
1  development    and   Westhampton    companies. 

A  rumor  is  in  circulation  to  the  effect  that  the 
Passenger  and  Power  Company  of  Richmond,  Va., 
will  build  an  electric-railway  line  to  Greensboro, 
N.  C.  over  125  miles  distant. 

W.  B.  Livezey  has  applied  for  a  franchise  for  the 
Newport  News  (Va.)  and  Elizabeth  City  Railway 
and   Electric  Company. 

The  city  of  Richmond,  Va.,  has  let  a  contract  to 
the  Safety  Wire  and  Cable  Company  of  New  York 
for  furnishing  cables  for  the  city  fire-alarm  and  po- 
lice-telegraph systems. 

Culpeper  County,  Va.,  has  voted  $50,000  stock  for 
the  proposed  electric-railway  line  from  Deep  Water 
to  Washington,  Va. 

The  Passenger  and  Power  Company  has  beeq 
awarded  a  five  years'  lighting  contract  in  Richmond, 
Va..  for  furnishing  the  city  600  arc  lights  at  15  cents 
a  light  a  night,  one  cent  below  the  price  named 
in   the  present   contract. 

The  General  Electric  Company  of  St.  Louis  has 
a  contract  for  generators  and  electrical  apparatus,  and 
the  St.  Louis  Car  Company  has  an  order  for  20  cars 
for  the  new  electric-railway  system  at  Dallas,  Texas. 

Electric-light  bonds  amounting  to  $10,000,  have 
been  sold  by  the  town  of  Dalton,  Ga.,  and  bids  will 
be  advertised  for  at  once  for  erecting  a  power  plant. 

The  Citizens'  Lighting  Company  of  Louisville, 
Kv.,  has  been  granted  a  permit  to  erect  a  three- 
storv  building,  practically  doubling  the  present  ca- 
pacity of  its  power  plant.  A  1,200-horsepower  light- 
ing generator  and  a  power  generator  of  1,200  horse- 
power will  be  installed. 

Dr.  A.  Gatliff  and  others  have  bought  the  Williams- 
burg (Kv.)   electric-light  plant  for  $4,500. 

The  council  of  Dallas,  Texas,  has  passed  the  Bonta 
franchise  for  the  proposed  Metropolitan  street-rail- 
way system.  The  franchise,  according  to  estimate, 
involves  an  expenditure  of  about  $1,000,000  in  street- 
railway  construction.  Mr.  Bonta  represents  the 
United  Electric  Securities  Company  of  Boston.  The 
Dallas  Consolidated  Electric  street  railway  is  owned 
bv  Delaware  capital,  and  it  is  said  that  this  com- 
pany may  be  consolidated  with  the  Metropolitan 
comnanv.  L. 


From  the  Buckeye  State: 

Columbus.  Ohio.  June  7.— Another  important  elec- 
tric-railway deal  aft'ecting  Cincinnati  and  suburbs  has 
been  completed,  by  which  the  Cincinnati  Traction 
Company  acquires  by  lease  the  Mill  Creek  Valley 
and  Hamilton,  (^lendale  and  Cincinnati  Traction 
lines,  which,  together,  make  up  the  road  from  Cin- 
cinnati to  Hamilton.  Representatives  of  all  these 
roads  and  the  Widener-Morgan  syndicate  have  been 
in  consultation  in  Philadelphia  for  some  days,  and 
the  arrangement  was  closed  Thursday.  It  provides 
that  one  company  shall  be  organized  to  own  the 
two  roads  mentioned,  so  that  there  shall  be  no  com- 
plications in  the  matter.  The  new  company  is  to 
have  a  capital  stock  of  $2,100,000.  The  total  distance 
from  Fountain  Square,  Cincinnati,  to  the  center  of 
Hamilton  is  23  miles.  The  Cincinnati  company  al- 
ready owns  the  first  two  miles  of  this.  The  other 
two  companies  own  the  remainder,  and  there  is  a 
stretch  of  8,500  feet  to  be  built  yet  in  order  to  reach 
the  center  of  Hamilton.  The  injunction  against  the 
Hamilton,  Glendale  and  Cincinnati  Traction  Com- 
pany to  prevent  the  completion  of  this  road  was  dis- 
solved a  few  days  ago,  and  the  company  may  now 
complete  its  work. 

Judge  A.  M.  J.  Cochran  of  the  United  States  Dis- 
trict Court  has  refused  the  Suburban  Electric  Light 
Company-  of  Covington^  Ky.,  an  injunction  to  pre- 
vent the  city  of  Covington  from  issuing  bonds  to  the 
amount  of  $75,000  for  the  purpose  of  building  an  elec- 
tric-light plant.  The  decision  was  based  on  the  acts 
of  the  Legislature,  passed  in  1893,  under  which  com- 
panies forming  a  combination,  as  was  done  in  this 
instance,  forfeit  their  rights  to  an  exclusive  fran- 
chise, no  matter  if  it  was  awarded  to  them  by  the 
councils   of  the   cities   in   which  they  operate. 

The  Little  Consolidated  Street  Railway  Company 
of  Cleveland  has  offered  to  build  a  cross-town  line 
in  Glenville  from  the  Lake  Shore  tracks  to  Superior 
Street  and  give  transfers  from  both  the  Superior 
Street  and  St.  Clair  Street  lines  in  return  for  a  new 
franchise  for  the  extension  of  the  St.  Clair  Street 
line  through  to  Collinwood,  where  it  will  connect 
with  the  Euclid  Avenue  line  of  the  Big  Consolidated. 
In  addition,  it  agrees  to  stand  its  portion  of  the 
expense  of  paving.     The  traffic  is  so  hea\'y  on  these 


lines  that  the  roads  are  attempting  in  some  way  to 
relieve  it. 

Hugh  J.  McGowan  of  the  Cincinnati  Traction 
Company  has  been  in  the  East  for  some  time,  and 
rumor  has  it  that  he  has  been  there  in  connection 
with  the  absorption  of  several  properties  in  Rhode 
Island  which  are  to  be  under  the  control  of  the 
United  Gas  Improvement  Company  of  Philadelphia. 
The  LTnited  States  Traction  and  Electric  Company, 
the  Providence  Gas  Company,  the  Pawtucket  Gas 
Company,  the  Narragansett  Lighting  and  Power 
Company  and  the  Rhode  Island  Suburban  Company 
are  the  corporations  that  are  said  to  be  under  con- 
sideration. The  railroad  companies  control  most 
of  the  lines  about  Providence  and  Pawtucket,  and 
the  other  companies  have  the  lighting  franchises. 
The  United  Gas  Improvement  Company  is  owned 
by  Thomas  Dolan  and  others  in  Philadelphia,  while 
Senator  Aldrich  is  very  largely  interested  in  the 
properties  in  Rhode  Island.  Mr.  McGowan  is  con- 
nected with  the  Philadelphia  corporation  through 
its  ownership  of  the  Cincinnati  Traction  Company. 
I  he  Llnited  Gas  Improvement  already  owns  a  num- 
ber of  properties  in  Connecticut  and  other  parts  of 
New  England,  but  has  never  acquired  much  property 
in  Rhode  Island. 

It  is  stated  that  George  J.  Chapman,  George  Wat- 
son and  others  are  interested  in  a  plan  to  connect 
the  Pennsylvania  towns  of  Albion.  Girard,  Shade- 
land,  Springboro  and  Conneautville  with  Conneaut, 
Ohio,  by  an  electric  railway.  They  are  also  inter- 
ested in  a  line  from  Erie,  Pa.,  to  Conneaut,  and  also 
one  from  Ashtabula  to  Conneaut.  It  is  stated  that 
work  will  soon  be  begun  on  the  Conneaut  and  South- 
ern line,  which  will  connect  Conneaut  and  Youngs- 
town. 

At  a  meeting  of  the  Cincinnati,  Dayton  and  Toledo 
Traction  Company  a  few  days  ago  the  following- 
named  directors  were  chosen :  Will  Christy,  Akron  ; 
M.  J.  Mandelbaum,  Cleveland;  F.  T.  Pomero}', 
Cleveland;  W.  H.  Lamprecht,  Cleveland;  O.  V.  Par- 
rish.  Hamilton;  Peter  Schwab,  Hamilton;  H.  C 
Lang,  A.  E.  Feihl  and  R.   S.   Brintnell,  Cleveland. 

The  Cincinnati  Electric  Motor  Company  has 
opened  its  new  plant  at  No.  327  East  Sixth  Street. 

A.  E.  Appleyard,  head  of  the  syndicate  which  is 
building  a  number  of  electric  lines  in  Central  Ohio, 
has  opened  an  office  on  Third  Street,  Cincinnati,  and 
it  will  be  in  charge  of  C.  H.  McLillie.  It  is  under- 
stood that  the  office  is  more  for  the  purpose  of 
handling  securities  in  the  Cincinnati  market  than 
anything  else. 

At  the  annual  meeting  of  the  Barney  &  Smith  Car 
Company  of  Dayton  a  few  days  ago,  W.  A.  Proctor 
resigned  from  the  directorate  and  C.  L.  Werk  was 
choiscn  to  fill  his  place.  The  net  profits  for  the  last 
12  months  are  $399,992.98,  after  spending  $67,482.18 
for  improvements  and  charging  off  $25,202.21  for 
depreciation. 

The  state  of  Ohio  has  brought  suit  against  the 
local  lines  of  the  Toledo  Railways  and  Light  Com- 
pany to  compel  the  company  to  give  universal  trans- 
fers on  all  its  lines.  The  suit  is  brought  in  the 
name  of  the  attorney-general,  and  is  said  to  be  the 
first  of  the  kind  brought  in  the  state. 

The  Canton-Akron  Electric  Railway  Company  has 
increased  its  capital  stock  from  $600,000  to  $1,600,- 
coo,  in  order  to  take  in  the  Canton-Massillon  lines 
and  build  the  Navarre  extension  to  New  Philadel- 
phia. A  meeting  will  be  held  on  July  17th  to  com- 
plete the  arrangements  between  the  companies. 

The  Cincinnati,  Hamilton  and  Indiana  Traction 
Company  of  Hamilton  has  been  incorporated  with 
a  capital  stock  of  $10,000,  to  build  a  line  from  Ham- 
ilton to  College  Corners.  I.  C.  Hooven,  C.  E.  Hoo- 
ven  and  other   Hamilton  gentlemen  are  interested. 

The  Partridge  Carbon  Works,  a  branch  of  the 
National  Carbon  Company,  at  Sandusky,  was  de- 
stroyed by  fire  a  few  nights  ago.  The  loss  is  about 
$75,000,  with  partial   insurance.  O.    M.   C. 


Greenwood  and   Franklin  interurban   line  the  right- 
of-way  through  the  streets  of  that  city. 

The  Shelbyville-Indianapolis  electric  line  will  be 
the  next  to  be  put  in  operation,  and  if  the  interlock- 
ing-switch  crossing  of  the  Big  Four  can  be  settled 
the  road  will  be  in  operation  July  ist.  Messrs. 
Townsend  and  Reed,  the  financiers  and  constructors 
of  the  road,  announce  that  the  last  and  connecting 
rails  have  been  laid  and  that  the  seven  50-foot  heavy 
motor  cars  that  will  constitute  the  rolling-stock 
equipment  between  the  two  cities  will  arrive  this 
week.  The  new  cars  J-re  geared  to  a  speed  of  50  miles 
an  hour,  and  will  be  equal  to  any  now  used  in  the 
state.  The  motor  equipment  consists  of  four  50- 
horsepower  motors,  one  on  each  axle.  The  power 
house  at  Shelbyville  is  completed,  boilers,  engines 
and  smaller  machinery  being  all  in  place.  The 
station  is  constructed  on  the  three-phase,  high-tension 
system,  in  order  to  operate  a  contemplated  extension 
to  Greensburgh  and  Batesville.  The  officers  of  the 
company  are  Shelbyville  men.  E.  K.  Adams  is  presi- 
dent and  T.  E.  (Goodrich  is  secretary.  Townsend, 
Reed  &  Co.,  the  constructors,  have  moved  their  head- 
quarters from  Chicago  to  Indianapolis,  "because," 
said  Mr.  Townsend,  "in  two  years  Indianapolis  will 
be  the  greatest  electric  traction-line  center  in  the 
United  States,  if  not  in  the  world.  There  is  more 
electric  interurban  activity  in  Indiana  now  than  in 
any  other  state  in  the  Union,  though  Pennsylvania 
and  Ohio  are  constructing  many  lines,"  said  he. 
"Within  three  or  four  years  there  will  be  10  or  12 
lines  coming  into  Indianapolis,  and  almost  all  of 
them  will  be  trunk  lines,  and  running  north  and 
south  and  east  and  west  through  the  state  will  enter 
the  capital.  The  system  of  feeders  will  be  almost  as 
great  as  the  lines  centering  here." 

The  Richmond  and  Northwestern  Electric  Railway 
Company  has  filed  articles  of  incorporation  with  a 
capital  stock  of  $50,000.  The  company  proposes  to 
build  a  line  from  Richmond  to  Anderson,  a  distance 
of  50  miles.  G.  M.  Hodges  of  Dayton,  Ohio,  W.  D. 
Riddle,  Xenia.  Ohio,  T.  B.  Millikan,  Newcastle,  Ind., 
and  Milford  Jessup  of  Richmond  are  among  the  in- 
corporators. F, 


Information  from  Indiana. 

Indianapolis,  June  9. — The  Evansville  and  Prince- 
ton traction  line  is  now  assured.  The  firm  of  W.  E. 
McHenry  &  Co.  of  Chicago  has  placed  the  entire 
issue  of  bonds  necessary  to  secure  the  construction 
of  the  road.  Contracts  have  been  placed  for  the 
construction  and  equipment  of  the  road,  power  house 
and  rolling  stock.  This  is  doubtless  the  beginning  of 
a  system  of  electric  roads  radiating  from  Evansville 
as  the  center,  and  will  be  of  great  benefit  to  that 
section  of  the  state. 

A  new  electric-traction  line  from  Muncie  to  Alex- 
andria, with  a  branch  road  running  to  Gaston  and 
Wheeling,  has  been  assured  by  the  announcement  by 
E.  T.  Ice  that  the  road  has  been  financed  and  the 
right-of-way  secured.  The  fork  off  the  direct  line, 
toward  Gaston  will  be  made  at  Bethel,  six  miles 
northwest  of  Muncie.  The  spur  itself  will  go  into 
a  rural  community,  containing  15,000  people. 

The  Indianapolis  shippers  who  are  trying  to  have 
interurban  freight  rates  regulated  by  franchise  have 
concluded  to  carry  their  fight  before  the  City  Council 
and  thence  to  the  courts,  if  necessary.  The  Board 
of  Works  announced  a  plan  to  provide  a  central 
freight  station  after  all  the  interurbans  get  into  the 
city,  and  then  the  council  would  pass  an  ordinance 
making  the  acceptance  of  a  certain  rate  one  of  the 
conditions  of  each  road  being  permitted  to  use  the 
station.  A  conference  will  be  held  this  week,  at  which 
time  a  schedule  of  freight  rates  will  be  presented  and 
an  attempt  made  to  have  the  interurban  companies 
adopt   it. 

The  Edinburg  council  has  granted  the  Indianapolis, 


Northwestern  Notations. 

Minneapolis,  June  7. — The  Westinghouse  Electric 
and  Manufacturing  Company  is  said  to  have  secured 
a  majority  interest  in  the  Little  Falls  (Minn.)  Elec- 
tric Light  and  Power  Company.  This  consolidates 
the  local  electric-light  company  with  the  new  com- 
pany, which  will  construct  an  electric  freight  railway 
across  the  county  from  Little  Falls.  It  is  expected 
that  the  new  line  will  be  in  operation  before  winter. 

A  franchise  has  been  voted  at  Bonaparte,  Iowa, 
for  an  electric-light  plant. 

The  controlling  interest  in  the  Peninsula  Electric 
Light  and  Power  Company  of  Houghton.  Mich.,  has 
passed  to  Stone  &  Webster  of  Boston.  The  deal 
involves  over  $500,000.  Stone  &  Webster  operate  and 
own  the  electric  railway  from  Houghton  to  Calumet. 

New  machinery  has  been  installed  in  the  electric- 
light  plant  at  Hibbing,  Minn.,  and  the  city  now  has 
a  modern  and  up-to-date  plant. 

The  Butte  Electric  Street  Railway  Company  is 
building  cars  at  its  power  house  in  Butte,  Mont.,  and 
will  make  all  its  cars  for  use  on  the  system  hereafter. 

The  Electric  mine  at  Kenmare,  N.  D.,  has  been 
entirely  equipped  with  an  electric-light  and  power 
system. 

The  Washington  and  Oregon  Electric  Railway, 
Light  and  Power  Company  has  filed  articles  of  in- 
corporation at  Walla  Walla,  Wash,  with  a  capital 
stock  of  $1,500,000.  The  company  is  seeking  fran- 
chises at  Dayton,  Wash.,  and  Pendleton,  Ore.,  and 
intervening  cities.  A  line  is  projected  through  the 
fruit  and  vegetable  sections. 

The  Menominee  Electric  Manufacturing  Company 
of  Menominee,  Mich.,  is  erecting  an  addition  to  its 
factory  for  the  production  of  telephone  and  electric 
apparatus.  The  addition  will  cost  about  $10,000,  and 
will  be  rushed  to  completion  as  rapidly  as  possible. 

A  lo-year  franchise  has  been  granted  at  Beatrice, 
Neb.,  for  a  street-railway  line. 

The  Postal  Telegraph  Company  will  construct  an 
additional  telegraph  line  from  Great  Falls  to  Helena, 
Mont. 

A  party  of  Signal  Corps  men  are  en  route  for 
Alaska  from  Seattle,  to  construct  a  government-tele- 
graph line. 

A  committee  of  the  council  of  Verndale,  Minn.,  is 
visiting  several  adjacent  cities  to  secure  information 
on  electric-light  plants  for  small  places. 

It  is  stated  that  Colonel  J.  H.  Stout  of  Menomonie. 
Wis.,  is  interested  in  a  proposed  electric-railway  line 
from  Menomonie  to  Colfax,  thence  to  Bloomer,  Wis. 
A  company  is  to  be  formed  and  construction  started 
soon.  R. 


Beyond  the  Rockies. 

Salt    Lake    City.   June  6. — The    Hotel    Ramona,   at* 
Cascade.  Colo.,  will  install  a  large  electric-light  plant. 

F.  W.  Thomas  of  Topeka.  engineer  of  tests  for 
the  Atchison,  Topeka  and  Santa  Fe  Railroad  Com- 
pany's system,  is  in  Albuquerque.  N.  M.,  making  a 
test  of  the  new  electric  plant  at  the  company's  shops. 

The  board  of  county  commissioners  has  refused 
both  franchises  for  the  operation  of  electric  roads 
across  Weber  Counly.  Utah.  The  first  was  tliat  of 
the  Salt  Lake  and  Brigham  City  railway,  and  the 
reason  for  this  refusal  was  that  the  company  had 
not  yet  received  a  right-of-way  from  Salt  Lake  or 
Boxelder  Counties,  or  the  city  of  Salt  Lake  or 
Ogden.     This  was  also  given  for  the  refusing  of  a 
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franchise  to  llie  Telluride  Power  Company  for  an 
electric-railway  line. 

The  new  electric  train  which  delivers  ore  from 
the  Dalton  and  Lark  mine  in  Brigham,  Utah,  to  the 
smelters    has   been   put    in   operation. 

The  board  of  county  commissioners  of  Salt  Lake 
and  Utah  Counties  has  given  a  franchise  to  Reed 
Smoot,  Jesse  Knight,  C.  E.  Loose,  George  Havcr- 
scanip  and  S.  R.  Thurnian  to  construct  and  operate 
an  electric  railroad  and  telephone  lines  in  those 
counties.  Their  franchise  runs  for  25  years.  Work 
must  commence  within  iS  months,  and  about  $500,- 
oco  will  be  expended. 

The  Caldwell  Power  Company  of  Boise,  Idaho, 
has  installed  a  new  generator  at  its  plant.  Ihe 
steam  plant  now  used  will  be  replaced  by  a  water- 
power  plant,   using  power   from  the   Boise   River. 

The  two  electric-light  companies  of  Boulder,  Colo., 
have  at  last  consolidated,  and  a  third  company  has 
been  organized.  The  new  company  is  known  as  the 
Boulder  Electric  Light  and  Power  Company.  The 
incorporators  are  Harry  Cassady,  C.  C.  Bromby  and 
others.  The  capital  stock  of  the  new  company  is 
placed  at  $250,000. 

Colonel  J.  C.  Stout,  the  promoter  of  the  Boise- 
Payett  River  Power  Company  of  Boise,  Idaho,  has 
returned  from  New  York,  where  he  has  succeeded 
in  having  the  bonds  of  the  company  underwritten  by 
an  eastern  trust  company.  About  $250,000  will  be 
spent  by  the  new  company.  C. 


On  the  Pacific  Slope. 

San  Erancisco,  June  5.— H.  W.  Ogilsbe  of  San 
Francisco  is  the  general  manager  of  a  new  company 
that  has  just  been  formed  to  build  a  large  water- 
power  plant,  using  the  waters  of  Applegate  Falls. 
1  he  new  company  will  furnish  power  to  operate  all 
the  mills  and  mining  machinery  in  the  region  about 
the  falls.  'Ihe  company  will  also  furnish  power 
for  an  electric  railway  from  Grant's  Pass  to  the 
Vi  aldo  copper  district. 

The  Belling  Bay  andd  British  Columbia  railroad, 
which  runs  from  W  hatcom  to  Lumas,  Wash.,  has 
been  extended  up  to  Maple  Falls,  Wash.,  in  the 
mountains,  a  distance  of  16  miles.  This  opens  up 
a  timber  country  and  brings  the  road  closer  to  the 
mining  district.  It  will  be  in  the  fall  extended  12 
miles  further  to  Noosack  Falls.  Here  the  company 
has  engineers  preparing  for  a  large  electric  power 
generating  plant.  The  falls  carry  a  large  volume 
of  water.  1  he  company  plans  to  pipe  this  water,  and 
with  the  lOO-foot  head  which  can  be  obtained  to 
generate  electricity  to  the  amount  of  10,000  horse- 
power. This  will  be  used  for  commercial  purposes 
and  to  carry  the  trains  on  up  the  mountains. 

The  Maripo.sa  Electric  Company's  plant  will  at 
once  be  built  at  a  point  on  the  Merced  River,  Cal., 
a  short  distance  above  Benton  Mills.  It  will  be  of 
sufficient  capacity  to  afford  a  supply  of  electric 
power   to  all  mines  in  that   district. 

G.  W.  Chrisman  and  J.  E.  Carter  of  Los  Angeles 
will  build  a  large  electric-light  plant  at  'Ventura, 
Cal.     The  new  company   will  expend  about  $50,000. 

The  Oxnard  Suburban  Electric  Company  has  been 
incorporated  at  Oxnard,  Cal.,  with  a  capital  stock 
of  $10,000  by   D.  T.   Perkins  and  others. 

Wellman  &  Romo,  promoters  of  the  proposed  elec- 
tric-railway line  from  Dayton  to  Pendleton,  Ore., 
will  build  three  power  plants  aggregating  8,000  horse- 
power. The  locations  of  the  plants  have  not  yet 
been  settled.  Their  company  will  be  known  as 
the  Washington  and  Oregon  Electric  Railway,  Light 
and   Power  Company, 

The  City  Council  of  Renton,  Wash.,  has  granted 
to  the  Seattle  and  Renton  Electric  Railway  Com- 
pany a  franchise  for  35  years  to  operate  a  street- 
railway  line  in  that  city. 

John  Burson,  the  Bakersfield-'Ventura  (Cal.)  elec- 
tric-railroad promoter,  has  secured  a  franchise  for 
a   street  railway   in   Ventura. 

Two  tangential  waterwheels,  to  develop  3.700 
horsepower  each  under  1,600  feet  head  of  water,  are 
being  made  for  the  Bay  Counties  Power  Company 
of  California. 

The  Camborne  Mining  Company  of  Rossland, 
B.  C,  is  installing  an  electric  power  plant,  using 
the  waters  of  Menhermick  Creek. 

An  electric  railway  is  proposed  to  be  built  from 
North    Yakima   to    Sunnyside,   Wash. 

D.  O.  Mills  of  New  York  and  H.  E.  Huntington 
will  build  a  large  copper-wire  mill  at  Los  Angeles, 
Cal.,  which  will  involve  the  expenditure  of  $5,000,- 

000. 

Fred  E.  Sander  has  applied  for  a  franchise  to 
construct  an  electric-railway  line  over  the  public 
roads  of  King  County,  Wash.,  from  Seattle  to  the 
Snohomish  county  line.  He  also  will  build  a  line 
to  Everett.  C. 


PERSONAL. 

Herman  .Armbruster.  city  electrician  of  Springfield, 
111.,  was  married  a  few  days  ago  to  Mrs.  Dora 
Shinneman  of  that  city. 

George  H.  Gant,  who  has  been  chief  electrician 
with  the  city  electric-light  paint  of  Greenfield,  Ind., 
has  resigned  and  will  be  succeeded  by  Edward  'Wolfe. 

It  is  said  that  General  Manager  H.  A.  Fisher  of 
the  Columbus.  London  and  Springfield  (Ohio)  elec- 
tri'c  railway,  will  resign  his  position  in  order  to 
give  his  entire  attention  to  the  Columbus.  Delaware 
and  Marion  railway  line,  now  under  construction. 
General  Manager  Greene  of  the  Dayton  and  Spring- 


lield  line    will   lake  his  place,   with  an  oifice  in  Co- 
lumbus. 

Ira  Mc.Vrthur  has  been  appointed  superintendent 
of  the  Meridian  (Miss,)  Light  and  Railway  Com- 
pany, to  succeed  R.  L.  Ellis,  w'ho  recently  left  Me- 
ridian  for    Vicksburg. 

J.  M.  Myers  has  resigned  the  position  of  super- 
intendent of  the  Cincinnati,  Georgetown  and  Ports- 
mouth (.Ohio)  Railroad  Company  and  P.  T.  Dunn 
has  been  appointed  to  the  vacancy. 

Charles  H.  Ames  of  Des  Moines,  Iowa,  has  been 
appointed  manager  of  the  Western  Union  Com- 
pany's affairs  at  Boston.  Mr.  Ames  had  charge  of 
the    Des    Moines   office    for    eight   years. 

\\  illiam  Stanley  of  the  Stanley  Electric  Manufac- 
turing Company  has  purchased  Brookside,  a  famous 
country  seat  in  Great  Barrington,  Mass.  The  prop- 
erty consists  of  369  acres  of  land,  and  Mr.  Stanley 
will   reside  there. 

John  Philip  Altberger,  for  nearly  three  years 
past  manager  of  the  Western  Union  Telegraph  Com- 
pany at  Denver,  Colo.,  has  been  promoted  to  the 
position  of  superintendent  of  the  company's  business 
at    Philadelphia,    Pa. 

In  the  current  issue  of  the  Engineering  Magazine 
Prof.  Francis  B.  Crocker  of  Columbia  University 
has  a  brief  but  discriminating  article  on  the  work 
and  influence  of  Lord  Kelvin,  whose  high  achieve- 
ments he  is  enabled  to  rate  at  their  true  value  by 
reason    of   his   own   knowledge    and   experience. 

David  Danielssoe,  an  electrical  engineer  of  Lang- 
sernd,  Wermland,  Sweden,  is  in  Pittsburg.  He  is 
in  this  country  to  study  electrical  railroad  construc- 
tion and  operation.  He  is  reported  as  having  said 
that  /American  and  German  electrical  goods  may 
be  purchased  in  Sweden  more  cheaply  than  the 
Swedish    manufacturers    can  produce   them. 

Alexander  C.  Humphreys  of  New  Y'ork  city  has 
been  elected  president  of  Stevens  Institute,  Hoboken, 
N.  J.,  to  succeed  I  the  late  Henry  Morton.  Mr.  Hum- 
phreys was  graduated  from  the  institute  in  18S1, 
and  is  now  a  prominent  gas  engineer.  He  is  also 
president  of  the  Hibbard-Rodman-Ely  Safe  Com- 
pany of  New  York  and  of  the  Buffalo  (N.  Y.)  Gas 
Company.  He  was  a  close  friend  of  President  Mor- 
ton, and  is  expected  to  carry  out  the  policy  of  his 
predecessor  in  his  management  of  the  institute's  af- 
fairs. 


ELECTRIC  LIGHTING. 

The  City  Council  of  Newport,  Ky.,  will  advertise 
for  a   lo-year  franchise  for  lighting  the  streets. 

The  .'^marillo  Light  and  Power  Company  of  Ama- 
rillo,  Texas,  has  been  incorporated  with  $40,000  cap- 
ital stock  by  H.   B.  Jones  and  others. 

It  is  stated  that  the  $20,000,000  securities  of  the 
new  Union  Electric  Light  and  Power  Company  of 
St.  Louis  will  be  issued  about  September  ist. 

The  property  of  the  Connellsville  (Pa.)  Electric 
Company  has  been  sold  to  the  West  Penn  Railway 
and  Light  Company  at  a  price  which  is  stated  to  be 
in  the  neighborhood  of  $150,000. 

'i'he  city  of  Taylorsville,  111.,  is  contemplating  the 
installation  of  an  electric-light  plant.  Bids  will  be 
received  until  July  1st  for  the  installation,  which 
will  be  made  in  accordance  with  specifications  now 
in  the  hands  of  LeRoy  Anderson,  secretary  of  the 
electric-light    committee. 

The  Lincoln  (111.)  Water,  Light  and  Power  Com- 
pany's property  is  about  to  be  sold  at  foreclosure 
proceedings  on  a  mortgage  held  by  the  Atlantic 
Trust  Company  of  New  York.  The  upset  price  is 
fi-xed  at  $100,000.  Suit  was  brought  on  $30,000  of 
$170,000  bonds  issued  by  the  defendant  October  31, 
1901. 

E.  D.  Lehe  of  Dixon,  Cal.,  and  others  have  pur- 
chased the  'Vacaville  (Cal.)  Water  and  Light  Com- 
pany's plant  and  hereafter  the  plant  will  be  operated 
by  power  from  the  Bay  Counties  Electric  Power 
Company.  W.  Z,  McBridge  will  have  charge  of  the 
plant.  The  Suisun  Electric  Light  Works  at  Suisun, 
Cal.,  will  also  be  operated  by  power  from  the  Bay 
Counties  Company. 

The  Tennessee  State  Capitol  Building  at  Nashville, 
Tenn.,  is  to  be  decorated  with  about  1,200  incan- 
descent lights.  A  row  of  lights  will  be  placed 
entirely  around  the  building,  just  under  the  eaves 
of  the  roof,  and  tlie  tower  is  to  be  decorated  with 
small  lamps,  A  cross  will  appear  on  the  four  sides, 
and  above  this  the  columns  around  the  tower  will 
be  adorned  with  rows  of  lights,  and  higher  still, 
around  the  crest  of  the  cupola,  will  appear  a  row 
of  incandescent  lamps. 


ELECTRIC  RAILWAYS. 

The  Pontiac  (111,)  City  and  Suburban  Street  Rail- 
way has  been  incorporated  by  N.  J.  Pillsbury  and 
others. 

The  Salamanca  and  Little  "Valley  Traction  Com- 
panv  has  been  incorporated  in  New  York  state  with 
$:^oo,ooo  capital  stock  to  operate  a  T4-mi]e  electric 
railway  in  Cattaraugus  County.  C,  W,  Hammond 
of  Buffalo  is  an  incorporator. 

The  Paris  Metropolitan  Street  Railway  Comnany, 
which  operates  the  underground  railway  in  Paris, 
France,   has  issued   its   report   for  1901.     The  gross 


receipts  for  the  year  are  shown  to  be  $1,710,000  and 
the  gross  profits  $902,500.  Dividends  of  six  per 
cent,  were  paid  on  the  350-franc  shares,  which  are 
quoted    at   560   francs. 

It  is  reported  that  almost  every  street-car  company 
in  the  state  of  Rhode  Island  except  the  Newport 
Street  Railway  and  Newport  and  Fall  River 
Street  Railway  companies  has  been  forced  to 
suspend  operations  temporarily,  owing  to  a  strike 
of  employes,  which  is  a  result  of  the  companies  re- 
fusal to  recognize  a  demand  for  a  lO-hour  day. 

The  first  step  toward  the  permanent  organization 
of  the  Muskegon,  Hart  and  Manistee  (Mich. J  Rail- 
way Company  has  been  taken  and  a  board  of  direct- 
ors has  been  elected,  consisting  of  the  following- 
named  gentlemen :  John  S.  Huey,  Chicago ;  L.  S. 
Mace,  Chicago  ;  Lloyd  G.  Kirtland,  Chicago ;  J.  Jo- 
seph ,  Wright,  Chicago;  T.  S.  Gurney.  Hart.  The 
capital  slock  of  the  company  will  be  $1,200,000. 

Dr.  DeSoto  of  Everett,  Wash.,  has  been  granted 
a  franchise  to  construct  and  operate  an  electric  rail- 
way in  Snohomish  County,  Wash,  Power  for  the 
operation  of  the  road  will  be  procured  from  the 
Sultan  River.  The  company  will  be  compelled,  by 
its  franchise,  to  complete  within  two  years'  time 
about  20  miles  of  electric  railroad  between  Sno- 
homish and  Sultan  and  Monroe  and  Lake  Crescent, 
and  the  balance  within  three  years, 

Tallmadge  Hamilton,  Stuart  H.  Markam  and 
Howard  E,  Mitchell  of  Milwaukee  are  the  incor- 
porators of  the  Central  Wisconsin  Traction  Com- 
pany, which  has  $400,000  capital  stock  and  the  power 
to  "construct,  maintain  and  operate  street,  electric 
and  interurban  railways  for  the  transportation  of 
passengers,  freight,  express  and  mail  matter,  or 
any  of  them,  and  to  acquire  or  construct  power 
plants   and   telephone   and  telegraph   systems," 

The  Fort  Wayne  and  Southwestern  Traction  Com- 
pany of  Fort  Wayne,  Ind,,  has  increased  its  capital 
slock  from  $600,000  to  $1,000,000.  Articles  were  also 
amended  to  control  electric-railway  lines  in  Fort 
Wayne,  Roanoke,  Huntington,  Warren,  Marion,  An- 
drews, Lagro,  Wabash,  Peru,  Logansport,  Delphi, 
Lafayette,  Attica,  Williamsport,  Bluffton,  Montpelier, 
Hartford  City,  Muncie,  Auburn,  Garrett,  Waterloo, 
Butler,  Kendallville.  Avilla,  Albion,  Ligonier  and 
Goshen,   all   in  Indiana. 

A  concession  has  been  granted  in  Spain  for  the 
construction,  within  the  next  six  years,  of  an  elec- 
tric railway  between  the  towns  of  "Vich  and  Amer,  in 
the  province  of  Gerona,  The  necessary  capital,  which 
amounts  to  about  $1,200,000,  has  not  yet  been  sub- 
scribed, but  Julius  G.  Lay,  the  United  States  consul- 
general  at  Barcelona,  advises  manufacturers  of  elec- 
tric-railway equipment  in  this  country  to  correspond 
(in  Spanish)  with  Seiior  Teodoro  de  Mas  of  "Vich, 
Spain,  in   reference  to  the  matter. 

It  is  announced  that  an  organized  movement  is  on 
foot  to  connect  the  towns  of  Dickson,  Charlotte 
and  Cumberland  Furnace  with  Cumberland  River  in 
Tennessee,  by  means  of  an  electric  railroad.  Many 
of  the  foremost  business  men  of  Dickson  County 
are  taking  an  interest  in  the  project,  and  Harry  L. 
Burns  and  W.  T.  Kanard  of  Dickson  have  been 
designated  to  answer  all  correspondence  and  report 
progress  to  a  meeting  which  has  been  called  for  June 
2d,  at  the  courthouse  at  Charlotte. 

Current  from  the  trolley  wire  is  being  made  use 
of  in  various  and  extensive  ways  by  the  Union 
Traction  Company  of  Philadelphia.  For  example, 
current  is  taken  from  the  trolley  wire  to  operate  a 
track-joint  welder,  a  drop  hammer  for  breaking 
joints,  portable  street  lamps  for  repair  work,  a  rail 
grinder  for  smoothing  the  welded  rail  joints,  and 
a  sand  blast  for  cleaning  rails  and  joints.  A  great 
deal  of  repair  work  may  be  done  at  a  comparatively 
small  expense  by  operating  the  contrivances  named 
by  electricity. 

A  rather  interesting  interstate  combination  of  elec- 
tric-railway companies  is  reported  from  Southwest- 
ern New  York  and  Northwestern  Pennsylvania. 
The  companies  affected  are  the  South  Shore  Sub- 
urban Railway  Company  of  Pennsylvania  and  the 
Lake  Erie  Traction  Company  of  New  York  state. 
The  companies  are  now  merged  into  one  corporation 
under  the  laws  of  the  state  of  New  York,  with  the 
name  of  the  Lake  Erie  Traction  Company  and  a  cap- 
ital stock  of  $126,000,  The  consolidated  company 
will  operate  an  electric  railway  from  Westfield,  N,  Y., 
to  North  East,  Pa.,  along  the  shore  of  Lake  Erie. 


PUBLICATIONS. 

The  Joseph  Dixon  Crucible  Company  of  Jersey 
City,  N.  J.,  is  distributing  to  its  friends  and  cu.s- 
tomers  attractive  blotter  calendars  for  the  current 
month. 

The  latest  general  illustrated  catalogue  of  A.  L. 
Dyke,  St.  Louis,  Mo.,  lists  a  great  variety  of  auto- 
mobile parts  and  supplies  for  use  with  all  kinds  of 
self-propelled  vehicles.  The  catalogue  contains  50 
pages  and  is  well  illustrated. 

A  bulletin  of  the  Paragon  Fan  and  Motor  Com- 
pany of  New  York  city  describes  the  sewing-machine 
transmitter  which  it  is  putting  on  the  market.  This 
device  consists  of  a  small  motor,  operable  by  direct 
or  alternating  current,  and  is  readily  attached  to  the 
leading  makes  of  sewing  machines. 

"E.xamples  of  Economic  Coal  Handling"  is  the 
title  of  a  bulletin  recently  issued  by  the  C.  W.  Hunt 
Company  of  New  York.  It  is  descriptive  of  the 
coal  and  ash-conveying  systems  at  the  power  station 
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of   the  United   Railways    and   Electric   Company   of 
Baltimore,  Md.,  and  other  power  stations. 

The  Quebec  Railway,  Light  and  Power  Company 
of  Quebec,  Que.,  has  issued  a  neat  pamphlet  descrip- 
ive  of  the  beautiful  village  of  St.  Anne  de  Beaupre, 
which  is  reached  by  that  company'  lines;  also  a  small 
pamphlet  containing  the  timetable  which  is  in  effect 
on  the  company's  lines.  The  shrine  of  St.  Anne,  at 
which  so  many  miraculous  cures  have  been  effected, 
is  located  in  the  village  of  St.  Anne  de  Beaupre. 

TTie  Westinghouse  Electric  and  Manufacturing 
Company  of  J^ittsburg,  Pa.,  is  distributing  to  the 
trade  a  circular  descriptive  of  its  electric  motor- 
vehicle  equipments.  The  contpany  has  supplied  mo- 
tors to  the  electric-vehicle  industry  for  the  last  five 
}'ears,  and  now  offers  a  complete  line  of  staJidard 
automobile  equipments,  comprising  everything  of  an 
electrical  nature,  except  storage  batteries,  pertaining 
to  the  motive  power  of  an  electric  vehicle  of  any 
Iv^pe  or  size. 

The  initial  issue  of  the  Harvard  Engineering  Jour- 
nal has  made  its  appearance  in  a  neatly  printed  and 
\yell-edited  form.  It  is  to  be  published  four  times 
during  the  college  year  by  the  Harvard  Engineering 
Societ}^  and  will  be  devoted  to  the  interests  of  engi- 
neermg  and  architecture  at  Harvard  University. 
1  his  number  contains  three  articles  of  a  historical 
and  descriptive  nature  on  engineering  at  Harvard, 
a  paper  on  the  Holly  steam  system  and  the  first  in- 
stallment of  an  article  on  storage  batteries,  besides 
several   illustrations. 


ELECTRICAL  SECURITIES. 

At  a  meeting  of  the  board  of  directors  of  the 
General  Electric  Company  held  on  June  (5th  the  reg- 
ular quarterly  dividend  of  two  per  cent,  on  the  stock 
was  announced  and  also  a  stock  dividend  of  66  2-3 
per  cent.  'This  dividend  will  increase  the  capital  stock 
of  the  company  from  $25,242,200  to  $45,000,000,  re- 
storing the  40  per  cent,  stock  surrendered  in  1S9S. 
The  dividend  is  payable  July  15th  to  holders  of  rec- 
ord June  25th.  In  anticipation  of  this  stock  dividend. 
General  Electric  stock  has  in  the  last  year  advanced 
materiallj-,  selling  as  high  as  334  April  gth  last.  It 
closed  June  lOth  at  319^/2. 


SOCIETIES  AND  SCHOOLS. 

The  annual  meeting  of  the  Pacific  Coast  Electric 
Transmission  Association  will  be  held  in  San  Fran- 
cisco, Cal.,  on  June  17th  and  18th.  George  i?.  Low 
of   San  Francisco   is   secretary  of  the  association. 

A  recent  cable  dispatch  from  Rome  conveys  the 
information  that  the  Academia  Dei  Lineal,  reputed 
to  be  the  chief  scientific  body  in  Italy,  has  decided 
to  aw'ard  William  jMarconi  $2,000  for  his  work  in 
developing  wireless    telegraphy. 

The  annual  commencement  of  the  Thomas  S. 
Clarkson  Memorial  School  of  Technology,  Potsdam, 
N.  Y.,  will  be  held  from  June  15th  to  20th.  The 
commencement  address  will  be  delivered  on  Friday, 
June  20th,  by  Charles  S.  Mufkland,  M.  A,,  Ph.  D., 
president  of  the  New  Hampshire  State  College.  Dur- 
ham, N.  H. 

The  finance  committee  for  the  convention  of  the 
Society  for  the  Advancement  of  Science,  which  is 
to  be  held  at  Pittsburg,  from  June  2Sth  to  July  3d, 
announces  that  of  the  $10,000  which  it  started  to 
raise  $7,500  has  been  secured.  Of  the  amount  raised 
George  Westinghouse  contributed  $1,000  and  H.  C. 
Frick  and  the  Carnegie  Steel  Company  gave  $500 
each. 

The  thirty-second  annual  commencement  of  the 
\\"orcester  Polytechnic  Institute  was  held  at  Worces- 
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ter,  Mass.,  from  June  8th  to  12th.  The  annual  com- 
mencement lecture  before  the  Washburn  Engineering 
Society  was  given  by  Dr.  A.  W.  Duff,  professor  of 
physics,  his  subject  being  "Wireless  Telegraphy,  the 
Telegraphone  and  the  Telephonic  Arc  Light."  The 
commencement  address  was  given  by  Dr.  John  K. 
Rees,  professor  of  astronomy  at  Columbia  University, 
his  subject  being  "Recent   Progress  in  Astronomy." 


MISCELLANEOUS. 


A  Westinghouse  representative  who  does  consid- 
erable traveling  throughout  the  country  is  quoted 
by  a  New  York  daily  paper  as  saying  that,  west  of 
New  Y'ork,  Ohio  leads  all  other  states  in  the  extent 
and  quality  of  electrical  equipment.  Kentucky  he 
rated  as  the  most  progressive  southern  state,  elec- 
trically, and  Kansas  as  a  state  in  which  there  is  but 
little  electrical  equipment. 

People  at  Newport,  Ky.,  unconsciously  witnessed 
the  stealing  of  about  three  miles  of  wire  by  un- 
known men  the  other  day.  The  thieves  were  sup- 
plied with  climbers  and  nippers  and  ascended  the 
poles,  clipping  the  wires  right  and  left,  with  all  the 
composure  of  full  authority,  while  a  throng  looked 
on.  They  imperiled  the  fire-alarm  service  and  com- 
pletely   blocked   the   telephone    system. 

It  has  been  decided  by  the  Postoffice  Department 
to  establish  the  pneumatic  mail  service  in  Chicago, 
New  York,  Philadelphia,  Boston,  Brooklyn,  Wash- 
ington and  St.  Louis,  and  bids  will  be  advertised 
for  and  sealed  proposals  will  be  received  until  July 
I2th.  In  Chicago  three  routes  from  the  temporary 
postoffice,  and  also  three  alternate  routes  from  the 
new    postoffice,    have   been    recommended. 

City  Electrician  Ellicott  submitted  to  the  City 
Council  of  Chicago  at  a  recent  meeting  a  series  of 
regulations  for  the  construction  and  hanging  of  elec- 
tric signs.  The  rules  limit  the  weight  of  signs  to 
300  pounds  and  their  length  to  10  feet  and  require 
them  to  be  constructed  of  waterproof  material.  The 
manner  of  hanging  the  signs  and  their  method  of 
construction  are  also  prescribed.  The  matter  was 
referred  to  the  committee  on  gas,  oil  and  electric 
light. 

A  strike  of  electrical  workers  in  Chicago  may  be 
imminent,  owing  to  the  controversy  between  Elec- 
trical Workers'  Union  No.  134  and  the  gasfitters  in 
relation  to  the  installation  of  interior  piping  or  con- 
duit for  electric  wires.  The  Electrical  Workers' 
Union  has  decided  to  notify  contractors  of  its  inten- 
tion to  call  a  strike  unless  this  class  of  work  be 
given  to  electrical  workers;  and  it  has,  it  is  said, 
the  support  of  the  National  Brotherhood  of  Elec- 
trical 'Workers  and  of  the  National  Building  Trades 
Council  in  the  controversy. 

Under  the  head  of  "Electrical  Apparatus  and  Sup- 
plies" five  establishments  are  reported  from  New 
Hampshire  to  the  Census  Bureau  for  1900.  These 
have  a  total  capital  of  $183,233,  the  machinery, 
tools  and  implements  being  valued  at  $98,870,  with 
cash  and  sundries  placed  at  $80,163.  The  number  of 
salaried  officials  and  clerks  was  11,  with  salaries 
amounting  to  $7,058,  and  the  average  number  of 
wage-earners  was  94,  and  the  total  wages  paid,  $32,- 
956.  The  miscellaneous  expenses  amounted  to 
$3,704,  and  value  of  products  was  $181,793,  the  ma- 
terial costing  $81,614. 

Professor  N.  M.  Hopkins  of  Columbian  University, 
Washington,  D.  C,  is  credited  by  the  daily  press 
with  having  made  some  unique  discoveries  in  phys- 
ical chemistry.  He  says  that  he  has  subdivided  a 
molecule  and  that  he  has  been  able  for  the  first  time 
to  identify  a  new  ion,  with  the  establishment  of  the 
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fact  that  a  chemical  molecule  may  form  more  than 
two  kinds  of  ions,  depending  upon  conditions.  It  is 
stated  that  he  has  shown  that  ions  are  influenced  di- 
rectly by  friction;  that  the  ions  may  be  moved  by 
static  induction,  and  that  by  a  novel  apphcation  of 
a  delicate  galvanometer  the  existence  of  "free  ions" 
may   be  proven. 


TRADE  NEWS. 


The  report  that  the  American  Steel  and  Wire 
Company  is  to  erect  a  $5,000,000  plant  near  Beau- 
mont, Texas,  is   denied  at  the  Chicago  office. 

The  Western  X-ray  and  Coil  Company  of  Chicago 
has  been  incorporated  with  $25,000  capital  stock  to 
manufacture  mechanical  and  scientific  appliances. 
Thomas  A.  Anderson  is  named  as  an  incorporator. 

The  plant  of  the  Central  Manufacturing  Company 
of  Chattanooga,  Tenn.,  was  destroyed  by  fire,  with 
a  total  loss,  a  short  time  ago.  The  company,  which 
manufactures  cross-arms,  pins,  etc.,  will  rebuild  as 
soon  as  possible,  and  in  the  meantime  will  take  care 
of  orders  the  same  as  before  the  fire. 

Among  the  exports  of  electrical  materials  and  ma- 
chinery from  the  port  of  New  York  for  the  week 
ended  May  31st  were  the  following:  British  Pos- 
sessions in  Africa,  $11,479;  Cuba,  $1,291;  Central 
America,  $3,716;  China,  $2,814;  Chili,  $2,894;  Ham- 
burg, $8,376;  Hongkong,  $4,856;  Japan,  $7,968;  Liv- 
erpool, $12,007;  London,  $29,262;  Mexico,  $3,610; 
Philippine  Islands,  $5,597;  Peru,  $2,107;  Siam,  $2,200; 
United  States  of  Colombia,  $2,197. 


BUSINESS. 


George  W.  Hoffman  of  Indianapolis,  Ind.,  is  dis- 
tributing to  the  trade  samples  of  the  ''U.  S."  metal- 
polish  paste.  This  preparation  is  said  to  be  easily 
applied,  to  be  non-injurious,  and  to  produce  a  quick, 
brilliant  and  lasting  luster,  free  of  acid  or  grit.  Mr. 
Hoft'man  is  the  sole  proprietor  and  manufacturer  of 
the  polish. 

The  Great  Western  Smelting  and  Refining  Com- 
pany of  Chicago,  which  makes  a  specialty  of  buying 
scrap  copper,  brass  and  platinum,  besides  incan- 
descent-lamp bases,  etc.,  is  doing  a  larger  business 
than  at  any  previous  time  in  its  history.  This  com- 
pany will  be  pleased  to  hear  from  those  wishing  to 
dispose   of  material  like  that   mentioned  above. 

A.  P.  Hopkins  &  Co.  of  Escanaba,  Mich.,  among 
the  largest  dealers  in  cedar  poles,  ties  and  posts, 
report  an  exceptionally  large  business  during  the 
month  of  May.  The  firm  supplies  many  of  the  lead- 
ing telephone,  telegraph,  electric-light  and  street- 
railway  companies,  and  its  facilities  enable  it  to  fur- 
nish exceptionally  choice  cedar  products.  A.  P. 
Hopkins,  president  of  the  company,  is  one  of  the 
most  experienced  cedar  men  in  the  country.  Through 
the  energy  of  Millard  Hopkins,  vice-president,  and 
Allan  H.  Hopkins,  secretary,  the  company's  business 
has  growai  steadily  from  month  to  month. 

The  Maltby  Lumber  Company  of  Bay  City,  Mich., 
recently  sent  out  a  special  trainload  of  cedar  ties 
for  the  street  railway  of  Des  Moines,  Iowa.  This 
is  a  part  of  an  order  the  company  has  been  shipping 
on  for  some  time,  and  it  is  expected  that  a  similar 
shipment  will  be  made  within  a  couple  of  weeks. 
Each  car  had  two  large  display  cards  on  each  side, 
and  by  special  arrangements  with  the  Grand  Trunk 
and  the  Chicago  and  Great  Western  railways,  over 
which  the  train  was  run,  it  laid  over  at  nights  and 
ran  only  during  daylight  hours.  The  Maltby  Lum- 
ber Company  is  also  figuring  on  a  similar  demon- 
stration with  a  telephone-pole  order  it  has  for  Ar- 
kansas  points. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


76i,-^nyj.  jclectric  Meter.  Hermann  Aron,  Charlot- 
tenburg,  Germany.  Application  filed  February 
20,    1902. 

The  meter  has  a  driving  shaft  connected  with  a  planet 
wheel  gearing,  a  clock  train  to  actuate  the  registering  de- 
vices driven  by  one  oE  the  crown  wheels  of  the  gearing, 
and  a  cut-out  shaft  to  open  and  close  the  circait  driven  by 
the  other  crown  wheel  of  the  gearing. 

701,282.      Intercommunicating      Telephone      Switch. 

Nathan  Bassett,   Philadelphia,  Pa.,  and  William  ' 
S.   Phoenix,    Camden,    N.   J.,  assignors   of  one- 
half  to  Louis  Eysenbach,  Jr.     Application   filed 
June  10,  igoi. 

Asenes  of  switch  plugs  is  arranged  to  be  locked  in  posi- 
tion when  a  disk  is  elevated  by  the  receiver  book, 

701,290.  Magnetic  Clutch.  Harold  W.  Buck,  Sche- 
nectady, N.  Y.,  assignor  to  the  General  Electric 
Company,  Schenectady,  N,  Y.  Original  appli- 
cation filed  March  20,  1899.  Divided  and  this 
application  filed  May  26,  1900. 

The  metal  formiDg  3  masnetic  circuit  is  combined  with 
a  source  of  magnetomotive  force  acting  on  the  circuit  to 
operate  the  clutch,  and  an  opposing  and  normally  con- 
stantly acting  source  of  magnetomotive  force  sufficient  to 
neutralize  the  remnant  magnetism  and  to  cause  the  clutch 
to  release  when  the  first  source  of  magnetomotive  force 
ceases  to  acL     (See  cut  on  nest  page.) 

701,295.  Incandescent  Electric  Lamp.  Adolphe  A. 
Chaillet,  Shelby.  Ohio,  assignor  to  the  Shelby 
Electric  Company,  Shelby,  Ohio.  Application 
filed    October    22,    1900. 


Issued  (United  States  Patent  Office)  June  j,  igo2. 

The  filament  of  the  lamp  has  consecutive  convolutions 
which  form  a  helix  whose  axis  is  transverse  to  the  axis  of 
the  lamp,  the  helis  being  flattened  in  a  direction  parallel 
with  the  axis  of  the  lamp. 

701,307.     Electrical    Ignition    Apparatus.     Henry    T, 

Dawson   and    Henry  A.      Dawson,    Canterbury, 
England.    Application   filed  January  25,    1901. 

A  dynamo  having  an  armature  of  iaterrupied-n^Ie  type  is 
combined  with  a  gearing  of  wheels,  and  means  for  moviug 
the  axis  of  a  double  wheel  about  the  axis  of  the  armature- 

701,319.  Primary  Battery.  Eugene  M.  Fishell  and 
William  R.  Clymer,  Cleveland,  Ohio,  assignors 
to  the  National  Carbon  Company,  Cleveland, 
Ohio.     Application   filed   October    14,    1901. 

Parts  of  the  voltaic  cell  described  area  couibmed  con- 
taining vessel  and  negative  electrode,  an  annular  per- 
forated partition  within  the  vessel  electrode  mechanically 
and  electrically  connected  to  the  bottom  thereof,  depolar- 
izing material  packed  in  the  space  between  the  partition 
and  the  vessel  electrode,  an  exciting  solution  in  the  ves- 
sel, a  zinc  electrode  immersed  in  the  solution,  a  cover 
sealed  to  the  vessel,  a  vent  for  the  vessel  above  the  excit- 
ing solulion,  and  means  for  opening  and  closing  the  vent. 
(See  cut  on  next  page.) 

701,338.  Electric  Meter.  Caryl  D.  Haskins,  Sche- 
nectady, N.  Y.,  assignor  to  the  General  Electric 
Company,  Schenectady,  N.  Y.  Application  filed 
October  26,   1901. 

A  fi^ld  winding  and  an  armature  are  connected  in  paral- 
lel relation  with  each  other  and  are  adapted  to  be  con- 
nected in  circait  with  one  of  the  mains  of  an  electric 
system.  Means  are  provided  for  causing  the  field  winding 
circuit  to  be  of  higher  resistance  with  small  currents  than 
when  carrying  large  currents. 


701,341.  Electric  Motor.  Albert  B.  Holson,  Chi- 
cago,   111.     Application    filed   July    15,    igoi. 

A  rotary  armature  is  combined  with  a  drive  shaft  rotat- 
ing therewith,  a  pinion  on  each  end  of  the  shaft  and  an 
annular  driven  member  provided  with  duplet  annular 
racks,  respectively  engaged  with  the  pinions  in  diame- 
trically opposite  relation,  whereby  the  driving  moment  of 
the  motor  is  simultaneously  imparted  to  the  driven  ele- 
ment through  both  pinions. 

701,363.  Process  of  Making  Electric  Brushes, 
Robert  D.  Laughlin,  Ravenna,  Ohio,  assignor 
to  the  National  Carbon  Company,  Cleveland, 
Ohio.     Application   filed   December   30,    1901. 

The  process  consists  in  winding  wire  spirally  and  longi- 
tudinally upon  plates  of  green  carbon,  in  placing  one  or 
more  of  these  plates,  so  wound,  between  other  green  car- 
bon plates  not  so  wound,  in  compressing  this  composite 
plate  so  as  to  unite  the  carbon  of  the  several  plates  into  a 
homogeneous  mass,  and  in  finally  baking  the  resultant 
structure. 

701,389.  Storage-battery  Electrode.  Johannes  von 
der  Poppenburg,  Charlottenburg,  Germany.  Ap- 
plication filed  April  30,  igoo.  Renewed  April 
17,   1902. 

The  electrode  comprises  a  conducting  frame,  indt- 
pendently  removable  cross-pieces  of  non-conducting 
material  carried  by  the  frame  and  having  peiforated  por- 
tions projecting  on  each  side  thereof,  perforated  protect- 
ing strips,  active  material  interposed  between  the  strips, 
and  removable  vertical  elastic  bars  held  in  the  perfora- 
tions in  the  cross-pieces  adapted  to  press  the  protecting 
strips  against  the  active  material. 

701,396.  Electrical  Protector.  Charles  A.  Rolfe, 
Chicago,  III,  assignor  to  the  Rolfe  Electric  Com- 
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pany,  Chicago,   111.     Application  filed  August    i, 
1900. 

Combioed  with  structurally  separate  beat-generatiDg 
and  beat-respoDsive  devices  tre  a  power  device  upoo 
whicb  the  heat-gene raiiag  device  is  mounted  and  the 
meaoa  for  coDtrolliDg  the  circuit  operable  by  the  power 
device. 

701417.  Apparatus  for  Separating  Conductors  from 
Non-conductors.  Walter  G.  Swart.  Denver, 
Colo.,  and  Lucien  I.  Blake,  Lawrence,  Kan. 
Applcation    fiU-d    Octi»ber   26,    1901. 

Apparatas  for  the  electrical  separation  of  particles  com- 
prises an  electrically  charged  portion  and  a  feediog  device 
adjacent,  the  charged  portion  comprisinit  a  feed  board, 
means  to  adjust  the  slope  of  the  feed-board,  means  to  sup- 
ply material  to  the  upper  end  of  the  feed-board,  a  series  of 
non-conducting  cords  mounttd  on  the  feed-board  and 
means  to  move  the  cords  relatively  to  the  feed-board. 

701,421.  Electrical  Hood  or  Reflector  and  Clamp 
for  Same.  Leonard  L.  Terhnne,  Newark,  N.  J., 
assignor  to  the  Tea  Tray  Company.  Application 
filed  August    17.   1900. 

The  electric-ligbt  hood  has  a  stem  with  an  exterior 
annular  groove,  and  its  support  has  clamping  members 
with  claws  adapted  to  enter  the  groove  loosely  and  permit 
the  hood  to  rotate  while  preventing  motion  in  any  other 
direction. 

701,423.  Electric  Arc  Lamp.  George  G.  Tilden, 
Newark,  N.  J.,  assignor  to  the  Westinghouse 
Electric  and  Manufacturing  Company,  Pittsburg, 
Pa.     Application   filed   August   10,   1901. 

lo  the  lamp  are  a  pair  of  carbons,  a  magnet  in  series 
therewith,  a  longitudinally  movable  carbon-carrier  con- 
trolled by  the  magnet,  and  means  for  moving  one  of  the 
carbons  within  the  carrier  at  a  faster  rate  than  the  carrier 
moves. 


701.565.  Trolley  Rail.  William  N.  Haring.  Nyack, 
N.   V.     Application    filed   October   19,   1901. 

The  rail  combines  a  flauge,  a  wcb  provided  at  the  top 
edge  with  downwardly  projecting  fianget  to  form  a  groove, 
ana  a  tread  having  an  Inturned  flange  at  one  edge  adapted 
to  engage  one  of  the  flanges  of  the  web,  and  a  downwardly 
projecting  flange  at  the  other  edge  of  the  tread  adapted 
to  lie  against  the  remaining  flange  of  the  web,  and  a  screw 
for  securing  the  tread  to  the  web. 

701,566.  Electric  Alarm.  William  N.  Haring,  Ny- 
ack, N.  V.     Application  filed  February  7.  1902. 

The  burglar  alarm  described  comprises  a  casing,  a  flrtng 
arm,  a  cartridge-holding  sleeve  having  insulating  material 
separating  It  completely  from  the  rest  of  the  structure, 
and  electrical  connections  for  the  eleeve  and  the  remain- 
ing parts  of  the  alarm,  the  firing-aim  serving  as  a  circuit- 
closer. 

701,572.  Electric  Bell.  Henry  F.  Keil,  New  York, 
N.  Y.     Ajiplicalion  filed  August  2,   1901. 

Parts  of  the  device  are  an  electromagnet,  an  armature,  a 
support  therefore  sustained  by  the  core  of  the  magnet,  and 
constructed  and  arranged  to  be  sprung  on  or  detached 
from  the  core  at  will,  and  means  to  hold  the  armature  so 
as  to  move  toward  the  electromagnet  or  transversely  of 
the  same. 

701.577-  Lightning  Conductor,  Franz  E.  Klein, 
Dresden,  Germany.  Application  filed  March  31, 
1900. 

A  horn-shaped  lightning  arrester  is  described  in  which 
there  are  provided  near  where  the  arc  is  to  be  formed, 
paramagnetic  bodies  consisting  of  sheaths  which  partly 
surround  the  horns  but  leave  free  their  inner  edges  which 
face  each  other.     (See  cut.) 


701.685.  Electropncumatic  Switch  System  for  Elec- 
tric Railways.  William  H.  Cummer,  Toledo, 
Ohio.     Application    filed    November   8,    1901. 

In  the  system  are  combined  with  a  maia  line  of  track 
electrically  equipped  for  operating  cars  thereon,  a  switch 
in  the  main  track  provided  with  mechanism  for  opening 
and  closing  the  switch  by  air  pressure;  an  air  supply  con- 
nected to  the  switch  mechanism;  a  valve  in  the  connec- 
tion adapted,  when  opened,  to  admit  air  from  the  air 
supply  to  the  switch  mechanism  ;  and  means  to  open  the 
valve  by  a  current  of  electricity  through  the  current  con- 
troller of  a  passing  car. 

701.695.  Electric  Igniter  for  Explosion  Engines. 
Emery  H.  Fahiney,  Chicago,  111.  Application 
filed   Septemlier   10,    igoo. 

In  the  igniter  are  combined  the  electrodes,  means  for 
separating  the  same,  and  a  friction  clutch  having  its 
driven  member  operatively  related  to  one  of  the  electrodes 
for  bringing  them  togtther  and  closing  the  circuit  through 
them, 

701.713.  Manufacture  of  Electrically  Insulating  and 
Waterproofing  Materials.  Frederick  Greening, 
Plumstead  Common,  England,  assignor  to  Fred- 
erick Henry  Bowden,  London,  England,  and 
Sydney  Herbert  Dodd,  Blackheath.  England.  Ap- 
plication filed  December  6,  1900. 

The  process  consists  in  mixing  with  fused  anthracene  a 
proportion  of  a  copal  resin. 

701.725.  Electric  Switch.  George  HIgginson,  West- 
minster, London,  England.  Application  filed 
January  28.   1902. 

The  switch  comprises  an  insulating  base,  two  contact- 
pieces  mounted  thereon,  a  sliding  W-sbaped  elastic  strip 
forming  a  bridge  between  the  contacts,  rollers  on  the 
strip,  and  a  cam  device  arranged  to  reciprocate  the  slid- 
ing piece  or  strip. 
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701.453.  Carbon-sorting  Machine.  Mahlon  M.  Zel- 
lers,  Cleveland,  Ohio,  assignor  to  the  National 
Carbon  Company,  Cleveland,  Ohio.  Application 
filed    February    15,    1902. 

Means  are  provided  for  inserting  carbon  rods  in  an  elec- 
tric circuit  and  for  determining  their  resistance,  and  an 
automatic  device  is  arranged  to  guide  the  rods  lo  dilferent 
receivers. 

701,455-  Controller.  Thorsten  von  Zweigbergk, 
Preston,  England.  Application  filed  January  23, 
1902. 

The  controller  has  contact  segments  and  fingers,  a 
hinged  blow-out,  and  means  whereby  the  swinging  of  the 
blow-out  on  its  binge  breaks  the  electrical  connection 
thereto. 

701,456.  Controller.  Thorsten  von  Zweigbergk, 
Preston,  England.  Application  filed  January  23, 
1902. 

An  electric  switch  Is  described  which  has  a  movable 
insulating  body  with  a  longitudinal  recess  in  it,  a  pair  of 
separated  contact  plates  secured  to  the  outer  surface  of 
the  body,  a  metallic  bar  rigidly  connected  to  each  of  the 
plates  on  their  inner  sides  and  occupying  such  recess,  and 
insulating  material  filling  the  outer  portion  of  the  recess. 

701,460.  Signal.  Joseph  B.  Baker,  Boston,  Mass. 
Application   filed   November  20,   1901. 

The  signal  comprises  a  translucent  body  and  a  rela- 
tively movable  signal  device  operated  by  an  electro- 
magnet. 

701,488.  Game  Counter.  William  J.  Lewers,  Wilkes- 
barre.  Pa.     Application  filed  October  15,   1901. 

A  combioei  game  counter  and  annuncidtor  is  described. 
It  consists  of  a  counter  plate  having  a  number  of  counter 
holes  adapted  to  receive  a  counting  pin,  circuit-closing 
plates  arranged  adjacent  to  the  counting  plate  and  adapted 
to  receive  the  counting  pin  at  the  terminal  score  and  an 
electromagnetic  bell  ana  circuit  connected  with  the  con- 
tact plates. 

701,499.  Automatic  Telephone  Exchange.  Nils  E. 
Norstrnni,  Chicago,  111.,  assignor  of  two-thirds 
to  John  Anderson,  Saliua,  Kan.,  and  M.  E. 
Richardson,  Sterling,  Kan.  Application  filed 
August  27,   1900. 

One  claim  reads:  A  pair  of  parallel  bars,  means  for 
maintaining  opposite  polarity  throughout  the  length  of  the 
bars,  a  series  of  pairs  of  relay  magnets  supported  on  one 
bar,  corresponding  armatures  supported  on  the  other  bar, 
and  means  by  which  an  electrical  impulse  may  be  sent 
through  a  pair  of  magnets. 

701,536.  Electric  Pumping  Engine.  Sven  Brunau, 
Koping,  Sweden,  assignor  to  the  De  Laval 
Steam  Turbine  Company.  Application  filed  Oc- 
tober 9.   igor. 

The  invention  consists  of  a  vehicle  upon  whicb  is  sup- 
ported an  inclosing  drum  or  cylinder  divided  into  two 
compartments,  an  electric  motor  disposed  in  one  com- 
partment and  a  rotary  pump  actuated  thereby  in  the  other 
compartment,  and  on  the  exterior  of  the  cylinder  means 
for  connecting  suction  and  delivery  pipes  to  the  pump 
compartment  and  means  for  connecting  a  source  of  elec- 
tric current  to  the  motor.     (See  cut.) 

701,539.  Insulator-pin  Machine.  Abel  D.  Catlin, 
Cbaltanooga.  Tenn.  Application  filed  May  27, 
1901. 

The  machine  comprises  spindles  and  means  for  rotat- 
ing them,  contour-forming  cutters,  a  thread-cutting  device, 
and  means  for  imparting  a  more  rapid  rotation  when  the 
thread-cutting  device  is  in  operation. 
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Electrical  Controller.  Andrew  Phillips,  St. 
Louis,  Mo.,  assignor  to  the  Pittsburg  Electric 
Machine  Company,  Pittsburg,  Pa.  Application 
filed   September  23,   1901. 

The  dcvi  e  comprises  a  generator  circuit,  a  rheostat 
through  which  the  generator  circuit  passes,  sweaiiog-robe 
circuits,  an  electrode  circuit  connected  to  the  generator 
circuit,  a  second  rheostat  connecting  the  electrode  circuit 
as  required  partly  to  short-circuit  the  electrodes,  and  a 
lamp  incorporated  into  the  electrode  circuit. 

701.609.  Electric  Sweating  Robe.  Andrew  Phillips, 
St.  Louis.  Mo.,  assignor  to  the  Pittsburg  Elec- 
tric Machine  Company,  Pittsburg,  Pa.  Appli- 
cation filed  September  2^,  1901. 

The  robe  comprises  layers  of  equal  size  and  an  el  ecu  ic 
heat-generating  wire,  zigzag  in  form,  arranged  between 
the  layers. 

701,621.  Circuit-breaker.  Benjamin  P.  Rucker, 
Brooklyn,  N.  Y.  Application  filed  November 
26,    1 901. 

In  the  circuii-breaker  are  a  movable  member,  means 
controlled  liy  the  movement  of  the  member  for  releasing 
it  instantaneously  under  a  predetermined  excess  of  cur- 
rent and  for  releasing  it  after  the  duration  of  another  pre- 
determined excess  of  current. 

701,627.  Switch  for  Electromotors  for  Driving  Den- 
tal Apparatus.  Emil  Schreier  and  Hermann 
Diimlcr,  Vienna,  Austria-Hungary.  Application 
filed  January   10,  1902, 

An  electric  switch  is  arranged  to  control  the  direction  of 
the  current  in  the  motor  circuit,  an  auxiliary  electric  cir- 
cuit has  one  or  more  solenoids  connected  therewith  for 
operating  the  switch,  and  a  push-button  if  provided  on 
the  handle  of  the  tool  for  opening  and  closing  the  auxiliary 
circuits. 

701,647.  Electrical  Apparatus.  Alfred  Tzaut,  Neuf- 
cbalel,  Switzerland,  assignor  to  David  Perret, 
Neufchatel,  Switzerland.  Application  filed  Feb- 
ruary 18,   1902. 

A  testing  apparatus  is  described  in  which  there  are  an 
electromagnetic  generator  comprising  an  exterior  casing, 
an  electromagnet  in  the  casing,  a  spring,  an  armature 
mounted  on  the  spring  in  proximity  to  the  poles  of  the 
magnet,  a  pin  carried  by  the  spring,  and  an  operating 
pusher  rod. 

701,651.  Electrical  Ship's  Log  Apparatus,  Thomas 
F.  Walker  and  Thomas  S.  Walker,  Birmingham, 
England.     Application  filed  September  9,  1901. 

Combined  with  a  train  of  wheelwork,  a  rotator  and 
connections  between  the  wheelwork  and  rotator,  are  an 
intermittently  operating  circuit-closer,  a  contact  piece 
co-operating  therewith,  means  operated  by  the  wheel- 
work  for  rotating  the  circuit-closer,  a  detent,  a  spring 
engaging  therewith,  a  toothed  wheel,  a  stop  carried  by  the 
means  and  pins  on  the  wheel  co-operating  with  the  detent, 
a  register  mechanism,  and  means  for  conveying  electrical 
impulses  to  the  mechanism. 

701.680.  Socket  for  Incandescent  Lamps.  Charles 
A.  Chase,  Chicago,  111.  Application  filed  Jan- 
uary 16,  1902. 

The  socket  of  certain  parts  so  arranged  that  the  terminal 
and  a  bolt  maybe  moved  vertically  in  or  out  of  engage- 
ment with  an  opening  in  the  base. 


PUMPING  ENGINE.       NO.  701,577. — LIGHTNING  CONDUCTOR. 

701,757.  Weight  and  Pressure-recording  Apparatus. 
Edward  McGarvey,  Bellefonte.  Pa.,  assignor 
to  John  J.  Walsh,  Hugh  S.  Taylor,  Sidney 
Krumrine,  Guy  C.  Linn,  Edward  McGarvey, 
James  P.  Aikens.  Robert  B.  Taylor  and  Ellis 
L.  Orvis,  Bellefonte,  Pa.  Application  filed  May 
25.    1901. 

in  the  apparatus  are  a  print. ng  device,  electrically 
operated  means  for  moving  an  impression-receiving  strip 
relatively  to  the  printing  device,  aud  a  circuit-controller 
for  the  electrically  operated  means,  carried  by  and  mova- 
ble on  a  scale  beam. 

701,775.  Jacquard-card  and  Method  of  Making 
Same.  Jan  Szczepanik,  Vienna,  Austria-Hun- 
gary, assignor  to  Societe  des  Inventions  Jan 
Szczepanik  &  Cie.,  Vienna,  Austria-Hungary, 
a    firm.     Application   filed    March    19,    1900. 

A  method  of  producing  weaving  pat  ern  caids  or  dtsigns 
is  described.  It  consists  in  coating  an  electrically  con- 
ductive support  with  an  actinic  lilm,  copying  a  photo- 
graphic plate  through  a  suitable  screen  on  the  film, 
developing  and  fixing  the  latter  to  produce  a  positive, 
treating  the  film  with  a  suitable  chemical  to  cause  the 
picture  to  fade  out  and  washing  to  remove  the  dark  por- 
tions on  the  plate  to  produce  a  negative  picture. 

701,783.  Telephone  Call  for  Party  Lines.  Wilton 
A.  Williams,  Oscar  L.  Ingram  and  John  B,  Wil- 
son. Walla  Walla,  Wash.  Application  filed  Oc- 
tober 28,   1901. 

In  a  selective  call  for  party  lines  are  combined  a  grad- 
uated switch  support,  a  contact  switch  adjustably 
mounted  on  the  support  and  arranged  to  be  fixed  upon  the 
same  in  a  position  for  each  station  peculiar  to  that  station 
and  dillering  from  all  other  stations,  a  movable  contact- 
making  piece  arranged  to  traverse  the  support  and  Its 
switch,  a  step-by-step  actuating  mechanism  for  the  mova- 
ble contact  piece,  and  an  electric  circuit  with  signal  de- 
vices located  therein,  the  circuit  being  completed  through 
the  switch  and  contact>making  piece. 

701,794.  Telephone  System.  Charles  G.  Burke, 
Brooklyn,  N.  Y.,  assignor  of  one-half  to  John 
Q.  A.  Whittemore,  Boston,  Mass.  Application 
filed   February   14,   1901. 

Local  circuits  and  a  line  composed  of  a  single  un- 
grounded conductor,  batteries  and  transmitters  included 
in  the  locals  are  combined  with  induction  coils  having  one 
terminal  of  the  fine-wire  coils  connected  to  the  line  con- 
ductor and  their  coarse-wire  coils  included  in  (he  local 
circuits,  and  telephone  receivers  connected  up  in  the  local 
circuits. 

701 .795-  Mechanism  for  Removing  Ice  and  Snow 
from  Third  Rail  or  Similar  Conductors,  Eu- 
gene Chamberlin  and  Watson  T.  Thompson, 
Brooklyn,  N.  Y.     Application  filed  April  3,  1901. 

The  device  consists  of  a  pair  of  rotative  members,  one 
in  advance  of  the  other,  supported  from  the  truck  of  the 
car  or  the  like  and  adapted  to  traverse  the  conductor,  the 
members  being  provided  with  projections  or  the  like  for 
breaking  up  or  crushing  ice  or  snow  deposited  upon  the 
conductor  the  projections  on  one  member  alternating  with 
the  spaces  on  the  other. 

701,804.  Reversible  Galvanic  Battery.  Thomas  A. 
Edison.  Llewellyn  Park,  N.  J.,  assignor  to  the 
Edison  Storage  Battery  Company.  Original  Ap- 
plication filed  March  i,  1901.  Divided  and  this 
application    filed   June   20,    1901. 

See  page  ^23. 
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Memphis  Telephone  Company's   Ex- 
change  System. 

The  Memphis  Telephone  Company  of  Memphis. 
Tenn.,  placed  its  new  and  modern  telephone  system 
in  operation  on  March  2qth  last.  The  exchange  has 
been  in  operation  since  that  date  and  is  said  to  be 
giving  excellent  service.  The  operating  is  prompt 
and  tJie  transmission  satisfactory.  Memphis  is  a 
growing  and  prosperous  commercial  center  and  is 
the  largest  city  in  Tennessee,  its  population  at  the 
last  census  being  over  102,000.  The  Memphis  Tele- 
phone Company  is  progressively  managed  and  con- 
trols the  telephone  situation  in  Memphis  and  sur- 
rounding territory,  at  least  so  far  as  the  Independ- 
ents are  concerned. 

The  central  office  and  main-exchange  building  of 
the  Memphis  company  is 
located  at  S2-S4  Monroe 
Street,  and  consists  of  a 
handsome  three-story 
building,  approximately 
40  feet  wide  by  100  feet 
deep.  Commodious  quar- 
ters are  provided  on  the 
first  floor  for  the  general 
offices.  All  telephone  ap- 
paratus and  space  re- 
quired for  the  operators' 
quarters  are  provided  for 
on  the  second  and  third 
floors.     The   entire   front 


consists  of  mounting  in  the  upper  part  of  the  face 
of  the  board  3,400  multiple  jacks,  in  banks  of  lOO,' 
and  providing  space  for  the  ultimate  accommodation 
of  7,200  jacks.  Below  the  multiple  space  are  in- 
stalled the  trunking  jacks  for  the  monitor's,  chief 
operator's  and  wire  chief's  desks,  with  space  for 
the  ultimate  number  of  240  outgoing  trunks.  Imme- 
diately below  this  space  are  mounted  the  combination 
answering  jacks  and  lamp-line  sigfnals.  in  strips  of 
10.  The  jacks  and  lamps  are  mounted  alternately,  so 
that  the  answering  jacks  appear  immediately  below 
the  corresponding  line  signals.  Three  hundred  and 
sixty  line  equipments  are  provided  for  each  section. 
The  line-call  pilot  lamps  and  ringing  supervisory 
lamps  are  mounted  in'  the  bar  immediately  below 
the    answering    jacks.     The    plugs     and     cords     are 


switchboard.  The  manager's  desk,  installed  in  the 
manager's  office  is  equipped  similarly  to  that  of  the 
chief  operator  and  is  provided  with  special  inter- 
communicating lines  with  the  chief  operator  and 
wire  chief. 

A  wire  chief's  desk  is  installed  in  the  terminal 
room  and  is  equipped  with  exchange  and  intercom- 
municating lines,  likewise  trunks  to  the  subscriber 
board  and  test  lines  to  the  main  distributing  frame 
for  testing  out  on  the  subscribers'  lines,  and  also 
in  toward  the  switchboard.  Testing  apparatus  is 
provided  for  all  desirable  tests  required  in  the  op- 
eration  of  a  telephone   system. 

The  auxiliary  apparatus  for  the  operation  of  the 
relay  multiple  switchboard  is  installed  in  the  rear 
of  the  second  floor  of  the  building.  A  combination 
main  relay  rack  and  intermediate  distributing  frame 
is  provided  an-d  Installed  in  sections  of  Soo-line 
equipments  each,  assembled  side  by  side  in  such  a 
manner  as  to  make  a  very  compact  system  of  racks 
and  very  conveniently  arranged  for  access  to  any 
part  of  the  apparatus  mounted  thereon.  The  com- 
pactness of  the  arrangement  of  the  relay  racks  and 
distributing  frames  is  illustrated  in  Fig.  3.  Five 
sections  of  combination  racks  are  installed,  provid- 
ing for  immediate  assembling  of  apparatus  for  4,000 
lines,  with  necessary  provisions  for  increasing  to 
the  ultimate  capacity  of  7,200  lines.  The  under- 
ground cables  are  terminated  on  the  horizontal  side 
of  the  main   distributing  frame. 

Combination  lightning  arresters  of  the  carbon 
type  and  sneak-current  arresters  of  the  heat-coil 
type  are  mounted  on  the  vertical  side  of  the  main 
distributing  frame  in  strips  of  200  pairs  each.  The 
relays  are  mounted  on  mounting  strips  of  20  pairs 
per  strip,  protected  both  from  dust  and  inductive 


Fig.  I,    : 

Fig.  2.     Storage -battery  Equipment. 

half  of  the  second  floor  is  utilized  for  operators'  quar- 
ters, providing  a  handsomely  fitted  up  lounging  room, 
retiring  room  provided  with  cots,  also  bathroom  and 
other  necessary  toilet  accommodations. 

The  main-exchange  equipment  consists  of  a  relay 
multiple  lamp-line-signal,  central-energy  switchboard 
installed  on  the  third  floor,  as  shown  in  Fig.  i. 
Eleven  sections  of  eight-panel  boards,  three  oper- 
ators' positions  to  each  section,  are  provided,  with 
provision  for  an  ultimate  accommodation  of  23  sec- 
tions. The  present  capacity  of  the  switchboard  is 
for  3,360  lines,  providing  for  an  ultimate  capacity  of 
7,200  lines.  The  first  position  of  the  first  section 
is  used  as  an  annex  position,  provided  with  the  nec- 
essary multiple  jacks.  The  second  and  third  posi- 
tions of  the  first  section  and  the  first  posi- 
tion of  the  second  section  are  trunking  positions. 
Each  position  in  the  remaining  sections,  with  the 
exception  of  the  last  position  of  the  eleventh  section, 
is  fully  equipped  for  the  operation  of  120-lamp- 
line-signal  subscribers'  lines.  The  last  position  of  the 
eleventh  section  is  provided  as  a  multiple  annex  posi- 
tion for  the  last-equipped  operator's  position.  Each 
operator's  position  is  fully  equipped  with  15  pairs  of 
connecting  cords,  consisting  of  double-lamp  super- 
visory signals,  likewise  the  necessary  plugs,  cords, 
weights,   relays  and  associated  apparatus. 

The  arrangement  of  a  regular  subscriber's  section 


mounted  in  the  key  and 
cord  boards  in  the  stand- 
ard manner.  Two  oper- 
ators' jacks  are  provided 
for  each  operator's  posi- 
tion. 

The    cabinet    work    of 


Fig.  3.     Disiributiog  Frames  and  Relay  Racks. 
MEMPHIS    TELBPHONE    COMPANY'S    EXCHANGE    SYSTEM. 


the  switchboard  frames  is  made  of  quarter-sawed 
oak  and  finished  in  golden  oak.  The  board  is  illumi- 
nated with  electric  lights  mounted  directly  on  the 
switchboard  by  means  of  duplex  lamp  brackets, 
providing  one  bracket  between  alternate  operators' 
positions.  Electric  lamps  are  also  provided  on 
the  interior  of  the  switchboard  to  facilitate  the 
proper  inspection  and  care  of  the  switchboard  ap- 
paratus. 

A  monitor's  desk  and  chief  operator's  desk  are 
provided  in  this  room.  The  cabinet  work  here  is 
also  of  quarter-sawed  oak  and  finished  in  golden  oak. 
The  chief  operator's  desk  is  equipped  with  monitor 
jacks  and  pilot  lamps,  one  set  for  each  equipped 
operator's  position,  likewise  with  exchange  lines,  su- 
pervisory lines,  intercommunicating  lines  and  cord 
pairs  for  the  proper  operation  of  the  board.  The 
monitor's  desk  is  equipped  similarly  to  that  of  the 
chief  operator's  desk,  having  the  necessary  equip- 
ment for  monitoring  each  operator,  likewise  for  su- 
pervising the    service    from    each    position    of   the 


disturbances  by  means  of  removable  magnetic  shields. 
These  relays  are  mounted  in  bays  of  400  per  bay.  The 
intermediate  distributing  frame  is  provided,  for  mount- 
ing on  the  multiple  side  200-pair  strips,  and  on  the 
answering-jack  side  lOO-pair  strips,  providing  neces- 
sary means  for  cross-connecting.  The  terminal  clips 
are  mounted  on -rubber  strips,  properly  numbered,  to 
correspond  to  the  answering-jack  panels  and  the 
multiple  jacks,  respectively.  All  cabling  between  the 
racks  and  from  the  intermediate  distributing  frames 
to  the  switchboard  of  the  floor  above  is  done  over- 
head, as  shown  in  Fig.  3. 

Current  for  the  operation  of  this  switchboard  is 
obtained  from  two  Chloride  storage  batteries  of  20 
cells  each.  The  storage  batteries  are  assembled  in  a 
separate  battery  room,  which  is  provided  with  a 
cement  floor  properly  drained.  All  battery  leads  to 
the  battery  installation  are  encased  in  iron-armored 
conduit,  laid  in  the  cement  floor.  The  general  ar- 
rangement of  the  batteries  is  shown  in  Fig.  2. 

The   power   switchboard,    charging   machines   and 
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ringing  machines  are  located  in  the  power  room,  as 
shown  in  Fig.  4.  The  power  board  is  made  of 
Italian  marble  mounted  on  an  iron  frame  equipped 
with  a  Weston  flush-type,  double-scale  voltmeter, 
scale  o  to  3.  and  o  to  75,  for  providing  means  for 
testing  the  individual  cells,  and  also  the  total  bat- 
tery voltage:  two  Weston  flush-type  ammeters,  one 
for  indicating  the  charge  rate  and  the  second  for 
discharge  rate ;  a  six-circuit  voltmeter  sw-itch ;  an 
automatic  overload  and  underload  circuit-breaker, 
likewise  the  necessao'  switches,  fuses,  bus-bars,  rhe- 
ostats and  starting  boxes  required  for  the  operation 
of  the  batteo'  plant. 

The  machines  installed  for  the  operation  of  the 
power  plant  consist  of  two  Roth  Bros,  direct-con- 
nected motor-dynamos,  the  motor  end  being  wound 
for  500  volts'  direct  current  and  the  dynamo  end  for 
an  output  of  140  amperes  at  60  volts.  The  overload 
and  no-current  release  starting  boxes  for  these  ma- 
chines and  also  the  rheostats  are  mounted  on  the 
power  board  described  above.  A  duplicate  set  of 
ringing  dynamotors,  also  of  the  Roth  type,  is  in- 
stalled. One  pair  is  operated  directly  on  the  500-volt 
power  circuit,  and  the  second  pair  is  supplied  by 
the  40-volt  storage  batteries.  Each  machine  is  pro- 
vided with  automatic  overload  and  no-current  re- 
lease starting  box,  and  likewise  equipped  with  howler, 
busy-back  and  intermittent  ringing  attachments. 
The  machines  are  mounted  on  power  tables,  ar- 
ranged conveniently  for  operation  from  the  power 
board. 

The  exchange  system  is  operated  under  the  capable 


FIG.    4.       MEMPHIS     TBLBPHONE      SYSTEM. —POWER 
SWITCHBOARD   AND   CHARGING   AND   RING- 
ING   MACHINES. 

management  of  the  oflicers  of  the  Memphis  Tele- 
phone Company,  the  list  of  names  being  as  follows: 
President,  Harvey  Myers ;  vice-president,  C.  D.  Gal- 
loway ;  secretary  and  engineer,  Frank  C.  Smith ; 
trftsurer,  Benjamin  A.  Adams;  general  manager, 
John  S.  Warren,  and  cashier  and  auditor,  R.  R. 
Revill.  The  central-office  equipment,  as  well  as  the 
sub-station  apparatus,  was  furnished  by  the  Strom- 
berg-Carlson  Telephone  Manufacturing  Company  of 
Chicago  and  the  central-office  apparatus  was  installed 
by   that   company. 


Recent  Telephone  Patent  Litigation. 

Suits  for  patent  infringement  have  been  filed  re- 
cently by  the  Western  Electric  Company  of  Chicago 
in  the  United  States  Circuit  Court  at  Indianapolis 
against  the  United  Telephone  Company  of  Marion, 
Ind.;  in  the  United  States  Circuit  Court  of  Cleveland 
against  the  Mansfield  Telephone  Company  of  Mans- 
field, Ohio,  and  in  Columbus  against  the  Zanesville 
Telephone  and  Telegraph  Company  of  Zanesville, 
Ohio. 

These  suits  are  brought  to  restrain  the  companies 
named  as  defendants  from  using  one  of  the  inven- 
tions of  Charles  E.  Scribner,  which  relates  to  the 
multiple  switchboard.  The  particular  Scribner  pat- 
ent in  suit  is  No.  503,099,  and  was  filed  August  3, 
1893.  Its  object  is  to  render  the  individual  annun- 
ciator of  a  telephone  line  inoperative  when  a  con- 
nection is  made  to  the  line  withovit  the  interpolation 
of  contacts  in  the  line  circuit.  The  apparatus  com- 
plained of  in  each  case  is  manufactured  by  the  Amer- 
ican Electric  Telephone  Company.  Charles  C.  Bulk- 
ley  of  Chicago,  the  counsel  of  that  company,  is  the 
defendant's  lawyer.  Barton  &  Tanner  and  Edward 
Rector  represent  the  Western  Electric  Company. 

The  American  Telephone  and  Telegraph  Company 
has  brought  suit  against  the  Pittsburg  and  Allegheny 
Telephone  Company  and  the  Cuyahoga  Telephone 
Company  of  Cleveland  for  infringement  on  patents 
pertaining    to    centralizing    the    transmitter    battery. 


The  suit  against  the  Pittsburg  and  Allegheny  Tele- 
phone Company  is  on  the  patents  of  Chichester  A. 
Bell,  John  Stone  and  C.  E.  Scribner,  and  the  Cleve- 
land case  has  reference  to  the  patents  of  H.  W. 
Hayes  and  I.  Kitzie.  W.  K.  Richardson  of  the  Bos- 
ton firm  of  Richardson,  Herrick  &  Neave  represents 
the  Bell  interests  in  these  cases. 


The  Carty  patent  suit  which  was  brought  by  the 
Western  Electric  Company  against  the  Anthracite 
Telephone  Company  of  Hazelton,  Pa.,  for  infringe- 
ment on  the  Carty  bridging-bell  patent  and  which 
was  dismissed  by  the  United  States  Circuit  Court 
for  the  Eastern  District  of  Pennsylvania,  will  be 
brought  before  the  United  States  Court  of  Appeals  at 
Philadelphia  in   the  third   week  in   December. 


games,  baseball  (testing  the  rdative  ability  of  the 
telephone  and  electric-light  men),  a  moonlight  ex- 
cursion on  the  lakes,  and  an  informal  ball  in  honor 
of  the  ladies.  Those  delegates  who  are  accompanied 
by  their  wives  will  find  that  every  endeavor  has  been 
made  to  look  after  their  comfort  and  pleasure,  and 
all  can  feel  assured  of  a  very  pleasant  outing. 

Mr.  Lord,  who  will  be  principal  host  at  Waupaca, 
is  president  of  the  Northwestern  Association  ;  P.  H. 
Korst    of    Janesville,    Wis.,    is    first    vice-president ; 


Northwestern  Electrical  and  Wisconsin 
Independent  Telephone  Conven- 
tions at  Waupaca. 

Joint  summer  conventions  of  the  Northwestern 
Electrical  Association  and  the  Independent  Telephone 
Association  of  Wisconsin  w-ill  be  held  next  week  at 
Grand  View  Hotel  near  Waupaca,  Wis.  The  opening 
sessions  will  be  held  on  Wednesday,  June  2Sth,  and 
the  meetings  will  continue  through  Thursday  and 
Friday.  The  reading  of  papers  and  general  discus- 
sion of  topics  will  be  carried  out  in  joint  session,  but 
the  two  associations  will  hold  separate  business  meet- 
ings. Considerable  attention  has  been  given  to  se- 
curing interesting  papers  for  both  associations,  and 
it  is  anticipated  that  a  very  successful  and  enjoyable 
convention  will  result. 

The  conventions  will  be  held  in  the  Assembly  Hall 
of  the  Grand  View  Hotel  on  the  Chain  o'  Lakes,  near 
Waupaca,  which  has  the  reputation  of  being  one  of 
the  prettiest  summer  resorts  in  the  state  of  Wiscon- 
sin. The  Indian  name  for  this  group  of  lakes  is 
"She-she-pe-ko-niew"  (Stretching  Waters),  and  they 
are  known  among  tourists  as  the  Killarneys  of  Wis- 
consin. The  buildings  consist  of  the  Grand  View 
Hotel,  with  its  annex,  10  cottages,  a  large  assembly 
hall,  a  billiard  room  and  buffet.  The  buildings  all 
face  on  Rainbow  Lake,  which  is  the  largest  of  the 
chain  of  16  lakes.  These  lakes  are  all  connected  by 
natural  channels  of  various  depths,  and  are  navigable 
for  small  steamboats  and  launches  from  one  end  to 
the  other.  Pickerel,  black  bass  and  other  fish  abound 
in  the  lakes,  and  numerous  excellent  catches  are 
reported.  Near  the  Grand  View  Hotel  is  an  ex- 
cellent beach  for  bathing.  The  hotel  property  is  lo- 
cated about  five  miles  from  the  Wisconsin  Central 
depot  in  the  city  of  Waupaca.  The  Waupaca  Elec- 
tric Light  and  Railway  Company  operates  the  electric 
railroad  between  the  two  places,  and  has  ample  fa- 
cilities for  carrying  any  reasonable  crowd  of  people. 
The  hotel  is  owned  by  Mr.  Irving  P.  Lord,  presi- 
dent, and  Mr.  John  D.  Caughell,  secretary,  of  the 
Waupaca  Electric  Light  and  Railway  Company,  and 
this  fact  is  a  sufficient  guaranty  that  guests  of  the 
Grand  View  Hotel  will  be  treated  with  the  utmost 
consideration.  Two  years  ago  this  summer,  the 
Northwestern  Electrical  Association  held  its  semi- 
annual convention  at  the  Grand  View  Hotel,  and 
even  yet  those  present  at  that  meeting  do  not  tire 
in  the  telling  of  the  fine  time  they  had  and  the  hos- 
pitable treatment  accorded  them.  Since  that  time 
the  hotel  and  surroundings  have  been  greatly  im- 
proved, so  that  this  year  those  of  the  electrical  fra- 
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George  D.  Westover  is  second  vice-president,  and 
Thomas  R.  Mercein  of  Milwaukee  is  secretary  and 
treasurer.  The  officers  of  the  Wisconsin  Independ- 
ent Telephone  Association  are  as  follows :  Presi- 
dent, Richard  Valentine,  Janesville ;  vice-president, 
H.  G.  Slater,  Waupaca ;  secretary  and  treasurer,  H. 
C.    Winter,   Madison. 


Defeat  of  Corliss  Pacific  Cable  Bill. 

The  Corliss  bill  to  authorize  the  government  of 
the  United  States  to  lay  a  Pacific  cable  has  met  with 
defeat  in  the  House  of  Representatives,  the  enacting 
clause  of  the  measure  being  struck  out  by  a  vote  of 
116  to  ^^,  giving  no  opportunity  to  test  the  strength 
of  the  Dalzell  substitute,  which  authorized  the  pres- 
ident to  contract  with  a  private  company  for  the 
laying  of  a  cable. 

The  principal  objection  to  the  bill  was  the  cost, 
which  would  be  in  the  neighborhood  of  $10,000,000. 
It  was  also  considered  needless  for  the  government 
to  go  to  the  expense  of  laying  a  cable  when  a  private 
company,  the  Commercial  Pacific  Cable  Company,  is 
ready  to  lay  a  cable  and  place  it  at  the  service  of 
the  government.  Mr.  Corliss,  the  author  of  the  bill, 
declared,  when  arguing  for  its  passage,  that  the 
private  company  spoken  of  had  not  yet  laid  a  foot 
of  the  cable.  It  is  stated,  however,  from  another 
source,  that  the  Commercial  Pacific  Cable  Company 
has  asked  for  permission  to  use  the  streets  of  San 
Francisco  for  a  conduit  from  the  proposed  landing 
at  the  western  end  of  Fulton  Street,  to  the  com- 
pany's office.  The  San  Francisco  petition  states  that 
it  is  the  intention  of  the  promoters  to  lay  and  op- 
erate a  submarine  cable  between  San  Francisco  and 
the  Philippines  and  that  the  proposed  cable  will  be 
ready  for  operation  before  the  end  of  the  year. 


A  dispatch  from  Victoria,  B.  C,  states  that  Mr. 
C.  Reynolds,  chairman  of  the  Pacific  Cable  Board, 
which  has  charge  of  the  construction  of  the  all-Brit- 
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ternity  who  attend  the  convention  can  count  on  even 
a  more  enjoyable  time  than  they  had  in   1900, 

The  Waupaca  Electric  Light  and  Railway  Com- 
pany, through  the  courtesy  of  Mr.  Lord  and  Mr. 
Caughell,  has  extended  the  freedom  of  the  road  tp 
the  guests  of  the  convention.  Even  to  the  extent  of 
acting  as  conductor  and  collecting  fares  (and  keep- 
ing them),   Mr.   Lord   says,  there   is   no   restriction. 

The  prospects  are  that  there  will  be  a  very  much 
larger  attendance  at  the  convention  than  there  has 
ever  been  at  any  former  summer  meeting  of  the 
Northwestern  Electrical  Association.  Waupaca  is 
220  miles  from  Chicago,  on  the  line  of  the  Wisconsin 
Central  railroad,  and  is  in  the  heart  of  the  beautiful 
lake  region  and  Indian  lands  of  the  Badger"  State, 
Special  rates  have  been  arranged  for  the  delegates, 
and  it  is  expected  that  a  large  party  will  go  from 
Chicago. 
^  As  is  usual  with  these  summer  conventions,  con- 
siderable attention  is  devoted  to  the  social  and  en- 
tertainment features.  This  year  the  entertainment 
committee  has  arranged  for  band  concerts,  Olympian 


ish  cable  from  Canada  to  Australia  and  New  Zealand, 
has  arrived  at  Victoria.  Mr.  Reynolds  says  that 
he  has  opened  the  three  spurs  which  were  laid  by 
the  steamer  Anglia,  connecting  Suva  and  Norfolk 
Island,  a  distance  of  1,000  miles;  Norfolk  Island  and 
Queensland,  850  miles,  and  from  Norfolk  Island  to 
New  Zealand,  750  miles.  All  these  lines  are  kept 
busy.  The  whole  cable  will  be  completed  early  in 
December  next,  a  month  earlier  than  the  contract 
calls  for.  While  in  Honolulu,  Mr.  Reynolds  met  Mr. 
Dickenson  of  the  Commercial  Cable  Company,  who 
stated  that  he  had  selected  a  landing  place  for  the 
proposedi  American  cable  from  San  Francisco  to 
Honolulu^  and  was  about  to  have  surveys  made  on 
'^''idav  and  the  Philippine  Islands  for  landings  there. 
Mr.  Dickenson  said  that  he  expected  that  this  cable 
would  be  ready  for  business  in  seven  or  eight  months. 


The  Stromsburg  (Neb.)  Electric  Light,  Power  and 
Steam  Company  has  been  incorporated  with  $15,000 
capital  stock.  F.  E.  Halden  is  secretary  and  man- 
ager. 
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Improvements   in    Moore   Electric  Tube 
Lighting  System. 

The  field  of  vacuum  and  gaseous  electric  tube 
lighting  is  an  extremely  interesting  one  and  has  been 
experimented  in  bj-  several  well-known  scientists  and 
inventors  during  the  last  decade  or  more.  Prominent 
in  this  line  of  electrical  development  has  been  Daniel 
McF.  Moore  of  Newark,  N.  J.,  and  his  recent  work 
has  been  productive  of  some  interesting  results. 
Briefly,  Mr.  Moore's  experiments  have  had  for  their 
object  the  perfecting  of  those  systems  of  electric 
lighting  in  which  "a  light  is  produced  by  electrically 
agitating  a  column  of  rarefied  gas  or  vapor  of  any 
desired  character  contained  in  a  translucent  tube 
which  is  provided  .it  its  ends  with  suitable  electric 
terminals,  whereby  electric  energy  may  be  trans- 
ferred from  one  terminal  to  the  other  through  the 
gaseous  contents  of  the  tube." 

In  his  earlier  work,  Mr.  Moore  used  as  "lamps" 
tubes  of  glass  of  from  seven  to  eight  feet  in  length 
and  about  1%  inches  in  diameter,  and  it  was  found 


FIGS.     I     AND    2.        IMPROVEMENTS    IN     MOORE     ELECTRIC 

TUBE   LIGHTING  SYSTEM.      (UPPER  CUT  SHOWS  OLDER 

SYSTEM    AND   LOWER   THE   PRESENT   INVENTION.) 

that  to  produce  the  desired  density  of  illumination 
an  area  of  electric  terminals  or  caps  upon  the  ends 
of  the  tube  must  be  used  which  would  practically 
amount  to  40  per  cent,  of  the  total  length  of  tube. 
In  such  a  tube  the  watts  per  candle  of  observed  or 
illuminating  area  was  necessarily  high.  Now,  the 
inventor  announces  the  discovery  that,  by  increasing 
the  length  of  the  luminous  column,  its  efficiency  may 
be  greatly  increased,  or,  in  other  words,  the  expen- 
diture of  watts  per  candle  is  reduced.  This  is  due 
to  the  fact  that  the  resistance  at  the  two  terminals 
of  the  glass  column  has  been  found  to  be  greatly  in 
excess  of  the  resistance  of  the  column  itself,  so  that 
by  lengthening  out  the  column  the  proportionate 
useful  expenditure  of  energy  in  the  lamp  becomes 
very  much  greater.  As  a  result  it  becomes  possible 
to  light  a  room  or  building  by  using  a  translucent 
tube  distributed  through  the  building  in  the  desired 
locations,  the  conducting  terminals  or  caps  being 
confined  to  one  location  in  a  box  or  receptacle,  which 
may  be  sealed  and  constructed  with  reference  to 
securing  immunity  from  danger  by  fire.  Inasmuch 
as  by  increasing  the  size  of  the  cap  or  terminal,  a 
correspondingly  greater  amount  of  energy  may  be 
transferred  to  the  gaseous  contents,  it  becomes  pos- 
sible by  Mr.  Moore's  invention  to  produce  the  light 
commercially  from  commercial  alternating-current 
circuits  directly. 

in  the  accompanying  drawings,  Fig.  i  illustrates 
in  skeleton  perspective  the  system  of  lighting  here- 
tofore employed,  and  shows  a  room  or  space  of  con- 
siderable area  illuminated  by  a  number  of  lighting 
tubes  of  the  character  formerly  used.  Fig.  2  illus- 
trates in  skeleton  the  principle  of  the  present  in- 
vention, by  showing  the  manner  in  which  the  same 
area  would  be  illuminated  by  a  single  tube  extending 
around  the  sides  of  the  area  or  space  and  terminating 
at  a  suitable  w-all  pocket  (5)  in  caps  attached  to  a 
source  of  energy,  such  as  the  secondary  of  a  trans- 
former supplied  from   alternating-current   mains. 

Referring.to  Fig.  i,  the  area  to  be  lighted  is  shown 
as  illuminated  by  means  of  25  tubes,  the  visible  or 
illuminating  portion  of  each  of  which  is  indicated 
by  the  numeral  (2),  while  (3)  indicates  the  con- 
ducting caps  or  terminals  (shown  in  dotted  lines). 
The  tubes  are  supplied  with  energy  by  means  of  dis- 
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tributing  wires  (4),  which  extend  over  the  area  to 
be  lighted,  and  are  connected  through  suitable  fix- 
tures with  the  conducting  caps  or  electrodes  at  the 
terminals  of  the  tubes. 

in  Fig.  2  the  source  of  energy  supply  is  the  sec- 
ondary of  a  suitable  static  transformer  (5),  the 
primary  of  which  is  supplied  from  mains  (7),  which 
may  be  street  mains  extending  from  a  suitable  power 
house  and  there  connected  with  a  source  of  alter- 
nating currents.  By  means  of  the  transformer  a 
voltage  of  any  desired  amount  may  be  obtained  for 
the  excitation  of  the  tubes,  such  voltage  being  de- 
pendent upon  the  density  of  illumination  required 
for  each  unit  of  length  of  the  tube,  the  size  of  the  con- 
ducting caps,  the  nature  of  the  gaseous  contents,  and 
other  factors.  Ordinarily  it  is  desirable  to  construct 
the  transformer  so  as  to  give  at  the  terminal  of  the 
secondary  a  higher  voltage  than  that  on  the  main 
(7).  It  is  also  desirable  to  select  for  the  system 
mains  (77),  having  the  highest  frequency  used  com- 
mercially. 

In  installing  the  light-giving  device  lengths  of  glass 
tubing  of  such  dimensions  longitudinallv  as  will  per- 
mit the  same  to  be  readily  handled  are  joined  to- 
gether end  to  end,  by  fusing  or  otherwise,  in  the 
position  which  the  illuminating  tube  is  to  occupy 
when  installed.  In  other  words,  the  tube  is  built 
up,  installed,  and  distributed  through  the  spaces  to 
be  illuminated  in  much  the  same  manner  as  a  dis- 
tributing wire  would  be  installed  for  the  purpose 
of  supplying  the  tubes  of  Fig.  i,  the  only  difference 
being  that  on  account  of  the  size,  fragility,  and  want 
of  flexibility  in  the  glass  tube,  it  is  necessary  to 
construct  it  in  sections,  and  in  situ.  The  manner  in 
which  the  ends  of  the  tube  may  be  disposed  in  the 
wall  pocket  or  box  is  better  illustrated  in  Fig.  3. 
I  he  interior  of  the  bo-x  is  lined,  preferably,  with  a 
slate  lining  (13)  or  other  good  fireproof  insulating 
material,  and  upon  the  back  plate  are  mounted  suit- 
able brackets  {14),  provided  twih  clamps  (15),  to 
clamp  and  support  the  end  or  ends  of  the  luminous 
tube.  The  conducting  cap  or  terminal  on  the  tube 
may  be  of  any  desired  conducting  material,  pref- 
erably, a  composition  of  graphite  or  carbon,  which 
may  be  applied  as  a  paste  and  allowed  to  harden, 
after  which  metal  conducting  rings  to  make  connec- 
tion therewith  may  be  applied,  as  indicated  at  (16). 
Direct  connection  with  these  conducting  rings  of 
metal  is  made  from  the  terminals  (17)  of  the  trans- 
former  (6),  as   shown. 

By  giving  a  larger  cross-sectional  area  to  the  end 
of  the  tube  a  larger  surface  is  provided  for  the  ap- 
plication   of   the    conducting    cap,    which    should   be 
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large,  with  a  long  tube,  in  order  to  permit  the  proper 
amount  of  energy  to  be  transferred  to  and  from  the 
gaseous  contents.  The  enlarged  cross-sectional  area 
may  be  obtained  by  attaching  to  each  end  of  the 
luminous  portion  of  the  tube  two  or  more  branches, 
each  provided  with  the  conducting  envelop  or  cap ; 
or.  if  desired,  the  bore  of  the  tube  may  be  enlarged. 
In  order  to  permit  the  luminosity  of  the  tube  to  be 
varied  at  will,  the  conducting  caps  may  be  made  in 
sections  of  any  desired  number,  as  indicated  in  Fig. 
4,  the  sections  being  insulated  from  one  another  and 
connected,  respectively,  with  contacts  (25)  of  a 
suitable  switch  (26),  whereby  any  number  of  the 
sections  may  be  connected  at  will  to  the  transformer 
or  other  source  of  energy  to  permit  the  total  area 
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of  cap  to  be  varied,  thereby  varying  the  amount  of 
energy  transferred  to  and  from  the  gaseous  column. 

In  order  to  eliminate  as  far  as  possible  the  waste 
of  energy  at  the  caps,  Mr.  Moore  proposes  to  con- 
struct the  tubes  with  a  thickness  of  wall  as  small 
as  possible  at  those  points  where  the  caps  are  applied 
and  at  which  points  the  tube  is  protected  against 
damage,  and  for  the  other  portions,  or  those  which  • 
are  to  enclose  the  actual  light-radiating  column,  to 
use  a  greater  thickness. 

By  his  improved  system  of  lighting  the  inventor 
says  he  is  enabled  to  dispense  with  the  use  of  dis- 
tributing wiring  through  buildings  or  rooms,  to 
install  the  light  at  much  less  cost  than  by  the  present 
mcandescent  system,  to  dispense  with  the  use  of 
armored  piping  or  conduit  and  junction  boxes  or 
moldings,  fixtures,  porcelain  fuse  cut-outs,  flexible 
cords,  sockets,  and  other  lighting  appliances  now 
used  for  incandescent  house  lighting.  The  absence 
of  caps  and  fixtures  is  also  of  advantage  from  an 
artistic  standpoint,  because  it  permits  a  practically 
unbroken  or  continuous  line  of  light  around  the  area 
to  be  lighted,  thus  realizing  the  object  sought  for 
in  electric  illumination — namely,  a  perfect  diffusion 
of  light. 

Lamps  of  the  character  described  may  be  operated 
from  street  mains  carrying  a  sinusoidal  current  of 
the  ordinary  commercial  frequency  of,  say,  7.200 
alternations  per  minute,  if  the  voltage  be  sufficiently 
raised.  The  invention  is  said  to  remove  all  objec- 
tions  involved  in   the  distribution  of  high  voltages, 


FIG.     5.        MOORE    ELECTRIC    TUBE    LIGHTING    SYSTEM  — 
CONDENSER   IN    CIRCUIT. 

because  one  is  able  to  localize  and  to  confine  them 
to  enclosures  which  may  be  amply  protected,  and, 
furthermore,  to  permit  of  using  cap  surfaces  of 
almost  unlimited  capacity.  In  addition,  by  this  sys- 
tem, one  may  dispense  with  the  use  of  special  gen- 
erators, rotary  transformers,  spark  gaps,  circuit-in- 
terrupters, and  other  special  appliances  which  have 
hitherto  been  considered  absolutely  essential  for  the 
production  of  allied  phenomena  from  street  circuits. 

Mr.  Moore  says  his  system  of  illumination  "pre- 
sents radical  and  important  features  of  difference  over 
those  electric-lighting  systems  which  are  at  present 
in  use  and  which  have  for  many  years  tended  to 
progress  in  a  direction  entirely  wrong,  because  the 
lights  were  becoming  brighter  and  brighter,  while, 
as  I  have  demonstrated,  the  right  direction  for  im- 
provement was  to  get  a  light  that  was  less  bright 
in  spots,  and  therefore  more  like  daylight — in  fact, 
a  counterpart  of  daylight  in,  first,  distribution  or 
diffusion;  second,  color,  and,  third,  temperature." 
"For  example,"  says  Mr.  Moore,  "the  incandescent 
lamp  falls  far  short  in  these  three  most  important 
points,  while  my  improved  lighting  system  meets 
these    requirements    perfectly." 

In  order  to  increase  the  number  of  flashes  of  light 
emitted  from  the  tube,  there  may  be  superposed  upon 
the  primary  exciting  electromotive  forces  the  electro- 
motive forces  derived  from  the  discharge  of  a  con- 
denser. The  conducting  cap  or  terminals  of  the  tubes 
may  be  used  as  the  condenser  plates  or  surfaces,  or 
a  separate  condenser  may  be  connected  in  shunt 
across  the  terminals  of  the  lamps  as  indicated  in 
Fig.  5.  Such  a  device  is  not  only  of  value  in  raising 
the  frequency  and  thereby  lowering  the  voltage  nec- 
essary to  produce  a  given  luminous  density  of  the 
gas,  but  also  in  practically  changing  the  form  of  the 
current  wave  and  producing  more  efficient  results 
when  the   original    current  is  of  sinusoidal   form. 

The  tubes  or  lamps  are  preferably  made  in  straight 
lengths,  but  may.  be  coiled  or  formed  into  any  de- 
sirable shapes  when  special  lighting  features  are 
desired.  As  a  means  of  increasing  the  illumination 
a  portion  of  the  surface  of  the  tube  may  be  made 
reflecting  by  coating  it  with  a  mixture  of  zinc  sul- 
phate, zinc  carbonate,  water  and  silicate  of  soda,  or 
other  non-conducting  paint. 

The  features  of  this  new  system  of  electric-tube 
lighting  are  covered  by  a  series  of  eight  patents 
granted  to  Mr.  Moore  on  June  loth.  The  patents 
are  numbered  consecutively  from  702,314  to  702,321 
and  all  relate  specifically  to  the  general  system,  the 
lamp,  method  of  installation,  use  of  condensers,  etc. 
One  of  the  patents,  No.  702,318,  covers  an  automatic 
circuit-interrupter  that  is  designed  to  produce  a  rapid 
make  and  break  of  an  electric  circuit  and  besides 
being  adaptable  for  electric-tube  lighting,  is  useful  in 
connection  with  X-ray  work,  wireless  telegraphy  and 
electrotherapeutics.  The  applications  for  six  of  the 
patents  were  filed  on  December  18,  1901,  and  those 
of  the  other  two  on  January  2,   igo2. 
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Electricity  in  the  Signal  Corps.' 

By  Lieut-Col  Samuel  Reber. 

Part  I. 

The  application  of  electricity  to  the  art  of  war 
has  kept  abreast  with  its  development  in  the  com- 
mercial world.  The  engineering  conditions  under 
which  it  is  applied  are  practically  the  same  as  in 
ordinary  life,  but  are  prosecuted  under  conditions 
which,  of  necessity,  must  be  more  exacting  and 
difficult.  Efficiency  and  certainty  of  operation  out- 
weigh in  the  problem  of  design  the  cost  of  installa- 
tion and  economy  of  operation.  Many  ingenious 
means  and  methods  of  the  application  of  electricity 
to  the  military  service  have  been  devised  from  time 
to  time,  but  a  large  number  proved  of  little  value,  as 
they  have  been  either  too  complicated  or  too  delicate. 
No  device  or  apparatus  which  cannot  survive  lack 
of  attention  and  skilled  supervision,  exposure  to 
weather,  rough  handling  in  transportation,  or  the 
effect  of  the  blast  of  heavy  guns,  will  prove  of  value 
at  the  critical  moment  of  its  use  at  the  time  of  actual 
battle. 

Unfortunately  for  efficiency,  the  technical  corps 
of  an  army  is  a  very  small  proportion  of  its  total 
strength,   and    the   pay    of   the    enlisted   men   is   not 


followed  our  methods,  and  the  present  modern  sys- 
tem of  field  communication  is  but  an  amplification 
of  the  results  obtained  in  that  war,  taking  advantage 
of  the  engineering  progress  and  the  recent  develop- 
ments in  the  arts  of  telegraphy,  telephony  and  cable 
working. 

A  complete  chain  of  communication  must  extend  in 
an  unbroken  line  from  the  extreme  outposts  in  con- 
tact with  the  enemy,  back  to  the  capital  at  Washing- 
ton. This  chain  of  communication  is  divided  into 
three  parts — ^permanent,  semi-permanent  and  tempo- 
rary, or  flying  lines.  The  permanent  lines  are  usu- 
ally those  of  the  existing  commercial  telegraph  and 
cable  companies,  and  are,  ordinarily,  outside  of  the 
active  zone  of  operations,  and  if  taken  possession  of 
by  the  military  forces,  are  operated  under  the  meth- 
o  d  s  of  commercial  practice. 
Semi-permanent  lines  are  used  to 
connect  the  principal  base  or 
depot  of  supplies  on  the  edge  of 
the  zone  of  operations  to  the 
field  base  within  it,  and  in  this 
service  the  lines  are  constructed 
by  using  iron  telegraph  poles 
with  cross-arms.  Field  or  flying 
telegraph  lines  are  used  in  the 
zone  of  active  operations,  and 
connect  the  field  base  with  gen- 
eral headquarters  and  the  gen- 
eral headquarters  with  all  the 
principal  subdivisions  of  the 
army,  even  to  the  extreme  out- 
posts. A  detailed  description  of 
the  'manner  of  erecting  these 
lines  will  be  given  a  little  later. 

For  working  the  permanent 
and  semi-permanent  lines  the 
ordinary  closed-circuit  system  of 
Morse,  with  the  usual  instru- 
ments, is  employed.  The  inven- 
tion of  the  telephone  added  a 
valuable  adjunct,  and  especially 
so  for  flying  lines,  whose  con- 
struction is  at  times  most  hasty,  and  whose  insulation 
is  so  low  that  ordinary  Morse  working  is  often  im- 
possible. As  troops  advance  it  is  frequently  necessary 
to  lay  bare  wire  on  the  ground,  hang  it  on  trees,  or 
even  leave  it  in  marshy  ground,  so  that  the  circuit  will 
be  absolutely  grounded  for  ordinary  telegraph  work- 
ing. Under  such  conditions  the  buzzer  has  proved 
most  successful,  the  delicacy  of  the  telephone  receiver 
making  its  use  practicable.  The  buzzer  is  simply  a 
coil  of  low  resistance  and  high  self-induction  in  series 
with  a  circuit-breaker,  a  telegraph  key  and  battery. 
On  opening  the  circuit  the  discharge  of  the  coil 
goes  to  line,  and,  owing  to  the  high  self-induction 
and  consequent  comparatively  high  electromotive 
force,  enough  current  reaches  the  telephone  receiver 
at  the  other  end  of  the  line  to  give  audible  signals. 

The  telephones  used  in  fortress  service  are  modi- 
fications in  design  alone  of  the  standard  commercial 
types.  Portability,  simplicity  and  mechanical  strength 
are  the  essential  features  covering  the  design  of  all 
field  telegraph  and  telephone  apparatus,  and  will  be 
illustrated  in  the  description  of  the  following  special 
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much  more  suited  to  the  operations  afloat  than 
ashore. 

Before  the  outbreak  of  the  war  with  Spain  the 
cable  operations  of  the  Signal  Corps  were  confined 
to  maintaining  the  limited  systems  of  cable  com- 
munication between  the  various  forts  in  the  harbors 
of  this  country.  When  the  expedition  arrived  off 
the  coast  of  Cuba,  near  Santiago,  the  French  cable 
leading  to  that  point  was  cut,  and  to  avoid  delicate 
questions  of  neutrality,  the  first  war  cable  ever  laid 
by  our  government  was  run  from  Guantanamo  to 
Siboney  by  the  Signal  Corps,  and  connected  with  the 
military  line  to  Shafter's  headquarters,  so  that  the 
White  House  was  only  20  minutes  in  time  away 
from  the  firing  line  in   an  enemy's   country. 

As  soon  as  the  Philippine  Islands  were  occupied 


FIG.    I,       ELECTRICITY   IN    THE   SIGNAL    CORPS.  —  SIG- 
NALING  APPARATUS   WITH     BUZZER. 

sufficient  to  prove  an  inducement  to  men  skilled  in 
the  use  of  electricity,  who  are  much  better  paid  for 
the  same  work  in  civil  life,  to  enlist  in  our  service. 
One  of  the  greatest  limitations  of  its  development 
in  the  service  has  been  lack  of  appreciation  by  Con- 
gress of  its  importance,  and  the  consequent  lack  of 
necessary  appropriations. 

The  Signal  Corps  of  the  army  is  charged  with  the 
construction,  repair  and  operation  of  military-tele- 
graph lines,  and  the  duty  of  collecting  and  trans- 
mitting information  for  the  army  by  telegraph  or 
otherwise.  While  the  importance  and  value  of  rapid 
means  of  communication  in  the  commercial  world 
have  been  demonstrated  by  the  experience  of  over 
one-half  a  century  and  the  enormous  amounts  of 
capital  invested  in  the  telegraph,  telephone  and  cable, 
such  means  of  communication  are  absolutely  essen- 
tial to  success  in  modern  war,  where  time  is  one 
of  the  most  important  of  controlling  factors.  Elec- 
tricity is  the  most  potent  agent  in  our  control  to 
effect  such  a  saving  of  time. 

The  service  of  communication  in  the  Signal  Corps 
is  divided  into  field  and  fortress  work.  For  field 
work  the  telegraph,  telephone  and  cable  are  now 
employed,  and  possibly  in  the  future  wireless  teleg- 
raphy will  be,  when  more  positive  results  are  ob- 
tained in  worlsing  overland. 

In  the  American  armies,  both  of  the  North  and 
the  South,  in  the  war  of  1861  to  1865,  was  made  the 
first  application  of  the  telegraph  under  war  condi- 
tions. The  advantages  and  results  proved  so  sat- 
isfactory  that  nearly  all  of  the  foreign  powers  have 

I.  A  paper  presented  at  the  meetiue  of  tlie  American  Institute 
of  lilectrical  Engineers  at  New  York,  May  28,  1902.  Colonel 
Reber  is  an  officer  of  the  Signal  Service  and  is  well  known  for 
his  interest  and  proficiency  in  electrical  subjects. 


FIG.    3.       MODIFIED    SIGNALING    APPARATUS    USED    BY   SIGNAL    CORPS. 


inter-island  communication  became  so  essential  that 
the  Signal  Corps  was  called  upon  to  take  up  the 
question  of  deep-sea  cable  engineering.  Apart  from 
its  value  as  a  means  of  communication,  the  establish- 
ment of  the  Philippine  cable  system  gave  the  Ameri- 
can manufacturers  an  opportunity  to  engage  in  the 
production  of  deep-sea  cable,  and  has  resulted  in 
the  establishment  of  such  plants  as  will  in  future 
enable  us  to  obtain  at  home  this  most  important  war 
material,  and  not  place  the  government  at  the  mercy 
of  foreign  producers,  whose  friendly  interest  cannot 
always  be  counted  upon.  It  is  interestmg  to  note  in 
this  connection  that  the  American  manufacturers  say 
they  are  prepared  to  make  and  lay  the  proposed 
American  Pacific  cable,  the  project  for  whose  con- 
struction is  at  present  pending  in  Congress.  The 
importance  of  the  early  consummation  of  this  proj- 
ect, both  for  strategic  and  commercial  reasons,  gives 
rise  to  the  hope  that  it  will  be  settled  at  this  session, 
whether  under  government  supervision,  or  as  a  pri- 
vate enterprise. 

The  type-C  apparatus  (Figs,  i  and  2)  is  designed 
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Fig.  2.    Signaling  Apparatus  with  Buzzer. 


Fig.  4.    Modified  Signaling  Apparatus, 
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apparatus  that  has  been  designed  by  various  officers 
of  the   Signal   Corps   to  cover  field  conditions. 

While  great  progress  has  recently  been  made  in 
the  application  of  wireless  telegraphy  for  the  ex- 
change of  messages  over  water,  its  value  for  land 
communication,  except  in  very  exceptional  cases,  is 
quite  problematical.  The  distances  which  as  yet  have 
been  covered  in  land  working,  are  of  comparatively 
short  length,  and  its  certainty  of  operation  without 
interference  is  as  yet  unproved.  The  existing  meth- 
ods of  communication  have  proved  sufficient,  espe- 
cially as  a  field  line,  under  ordinary  circumstances, 
can  be  erected  at  the  rate  of  from  one  to  three  miles 
an  hour,  depending  upon  the  character  of  the  ground. 
Whenever  absolute  syntonic  working  is  achieved 
and  interference  by  the  enemy  can  be  prevented, 
wireless  telegraphy  may  have  a  valuable;  field  on 
land  in  the  future,   but  at  the  present  outlook  it  is 


to  use  the  buzzer  principle,  and  is  contained  in 
hardwood  box  of  cubical  form,  8%  inches  on  the^ 
edge,  and  weighs  about  eight  pounds.  The  working' 
parts  are  fastened  to  the  front,  which  is  hinged, 
and  when  in  use  lowered  on  a  table.  The  back  is 
also  hinged,  to  give  access  to  the  cells  of  dry  battery 
that  are  contained  in  the  body  of  the  box.  The 
transmitter  and  receiver  fit  in  the  space  above  the 
battery.  A  condenser  of  one-third-microfarad  ca- 
pacity is  placed  under  the  board  on  which  the  work- 
ing parts  are  mounted  and  is  connected  to  binding 
posts  (2)  and  (3).  The  buzzer  coils  (E)  are  simply 
two  coils  wound  in  parallel,  eight  ohms  each,  one 
side  of  the  windings  of  each  coil  being  grounded 
on  the  frame  at  (8),  and  the  other  sides  connected 
at  (9).  The  circuit-breaker  consists  of  a  thin  iron 
reed,  fastened  by  a  screw  to  the  core  of  the  left-hand 
coil,  and  supported   in  the  middle  by  a  brass  rod, 
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which  passes  through  a  vertical  standard  at  (12), 
and  is  capable  of  being  adjusted  by  the  two  antag- 
onistic lock  nuts.  There  is  a  particular  note  for 
working,  best  adapted  to  each  condition  or  the  line, 
and  this  note  is  obtained  by  changing  the  tension  of 
the  reed  and  altering  the  air  gap  between  the  free 
end  of  the  reed  and  the  core  of  the  right-hand  coil. 
The  two  contact  points  at  (10)  are  of  platinum,  and 
the  pressure  of  the  stationary  contact  point  is  reg- 
ulated by  an  adjusting  screw,  which  also  assists  in 
changing  the  pitch  of  the  note  given  by  the  buzzer. 
The  circuits  are  shown  in  Fig.  2.  The  receiver  is 
attached  to  (4)  and  (5),  and  the  transmitter  to  (6) 
and  (,").  The  switch  (,A)  short-circuits  the  contact- 
breaker;  the  switch  (  B)  changes  the  connection  from 
telegraph  to  telephone;  switch  tC)  is  used  in  chang- 
ing from  buzzer  to  ordinary  Morse;  switch  (D), 
wlien  closed,  puts  one-half  battery  on  the  Morse 
circuit;  coil  (F)  is  an  ordinary  telephone  induction 
coil.  When  in  use  for  sending  buzzer  Morse,  (A) 
is  open.  (B)  is  on  (15),  (C)  on  (25),  and  (D) 
open.  For  ordinary  Morse,  (A)  is  on  (12'),  (B) 
on  (15),  (C)  on  (26),  and  (D)  on  (34).  For  tele- 
phoning, (A)  is  either  open  or  closed,  (B)  on  (14), 
(C)  on  (25)  or  (26),  and  (D)  open.  The  battery, 
which  consists  of  six  dry  cells,  is  connected  with 
C30)    and    (31),    the   middle   of   battery    with    (32). 


6V2  by  7V2  by  4V2  inches,  and  weighs  about  seven 
pounds.  It  is  used  for  buzzer  work  and  telephoning, 
and   the  circuits  are  indicated  in  Fig.   4. 

The  field-telephone  kit,  as  shown  in  Fig.  5,  is  con- 
tained in  a  strong  wooden  box,  11  by  seven  by  seven 
inches,  weighing  12  pounds.  This  kit  is  supplied 
with  a  magneto  call,  combined  receiver  and  trans- 
mitter and  dry  battery.  The  combined  receiver  and 
transmitter  consists  of  a  transmitter  of  the  Ericsson 
type,  and  watchcase  receiver,  which  are  connected  by 
steel  rods  for  strength ;  these  steel  rods  form  part  of 
the  circuit,  and  are  partially  covered  by  a  wooden 
handle,  containing  a  compression  switch  for  con- 
trolling the  battery  circuit  of  the  transmitter,  which 
is  supplied  by  two  dry  cells. 

The  cut-in  telephone,  as  shown  in  Fig.  6,  is  used 
for  cutting  in  on  ordinary  telegraph  lines  to  talk 
between  repair  parties  without  interrupting  tele- 
graphic communication,  and  for  outpost  service  in 
the  vicinity  of  a  telegraph  line.     The  wiring  of  the 
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Field  Telephone  Kit. 
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Fig.  6.    Cut-in  Telephone. 


The  sending  key  is  the  ordinary  telegraph  key,  with 
an  additional  front  contact  (35),  which  is  so  ad- 
justed that  it  will  barely  break  when  the  key  is  up. 
W  hen  sending  buzzer  Morse  the  current  passes 
through  battery,  key  and  coils  to  contact-breaker, 
and  thence  back  to  battery.  Each  time  the  current 
is  broken  by  vibrations  of  the  reed  at  the  contact 
points  (10),  the  coils  discharge  at  (8)  and  (9),  and 
go  through  (16),  and  as  the  key  is  down  to  (23) 
and  (29),  through  key  to  (35)  and  (36)  and  (4) 
to  (2)  and  line,  (i)  being  earthed.  In  receiving 
buzzer  Morse  the  current  passes  through  (2)  to  (4), 
through  telephone  receiver  to  (5),  and  back  through 
(15)  and  {17),  and  coils  to  earth.  In  sending  ordi- 
nary Morse  the  current  is  passing  steadily  from  the 
battery  to  (30)  and  (34),  through   (D)   to   (33),  to 


kit  is  shown  in  Fig.  7.  It  is  contained  in  a  strong 
wooden  box,  6%  by  5%  by  g%  inches,  weighing  ap- 
proximately eight  pounds,  and  consists  of  a  watch- 
case  receiver  (R),  of  low  resistance,  a  serrated  metal 
plate  (P)  on  the  side  of  the  box,  a  metal  stylus  (S), 
coil  (C),  which  is  wound  to  four  ohms,  whose  core 
consists  of  soft  iron  wires  projecting  a  couple  of 
inches  beyond  the  end,  telephone  transmitter  (T), 
battery  switch  (B),  four  dry  cells  (Ba),  and  a  one- 
microfarad  condenser.  When  not  in  use  the  watch- 
case  receiver,  stylus  and  the  mouthpiece  of  the  trans- 
mitter are  fastened  on  the  inside  of  the  door.  When 
the  stylus  is  scraped  on  the  serrated  plate  the  coil 
is  charged,  and  discharges  to  line,  giving  a  harsh,  rat- 
tling note,  which  serves  as  a  call  in  the  distant  re- 
ceiver, and,  when  answered,  the  transmitter  is  used 
by  closing  the  switch  in  the  battery  circuit.  In  case 
the  two  parties  who  are  communicating  with  each 
other  are  on  opposite  sides  of  a  telegraph  station,  the 
instrument  at  the  station  is  bridged  by  a  condenser. 
[To  be  continued.'^ 


FIG.    7.      WIRING  OF  SIGNAL   CORPS   TELEPHONE   KIT. 

(28),  through  back  contact  of  key  to  (29),  and 
through  coils  as  above,  no  buzz  occurring,  as  the 
vibrator  is  short-circuited.  When  the  key  is  de- 
pressed the  coils  discharge,  due  to  the  break  oc- 
curring at  (28).  This  discharge  goes  to  line  as 
above,  and  gives  a  note  In  the  receiver  at  the  distant 
end.  As  the  key  is  depressed,  contact  is  made  at 
(27),  and  current  now  passes  from  battery  through 
(.30)  and  (24),  through  (C)  to  (26),  and  through 
the  resistance  to  (25)  and  (27),  through  the  key  to 
(29),  and  through  the  coils  as  above.  The  current 
is  consequently  weaker  than  before,  and  when  the 
break  occurs  on  the  up  stroke  the  sound  in  the 
distant  receiver  is  less  than  on  the  down  stroke, 
thus  giving  the  same  effect  as  with  an  ordinary 
sounder.  The  telephone  circuits  are  the  same  as  in 
an  ordinary  telephone.  The  condenser  is  used  when 
it  is  desired  to  cut  the  kit  in  on  a  telegraph  line  or 
for  phonoplex  work. 

Type  D,  which  is  shown  in  Fig.  3.  is  a  simplifi- 
cation of  type  C.  and  has  proved  invaluable  in  field 
sen'ice.    It  is  enclosed  in  a  leather  case  with  straps. 


Minnesota    Independent    Telephone 
Association. 

A  meeting  of  representatives  of  the  Independent 
telephone  companies  of  Minnesota  was  called  in 
Minneapolis  by  the  Twin  City  Telephone  Company 
of  that  city,  and  was  held  on  June  loth  and  nth. 
The  object  of  the  meeting  was  to  arrive  at  closer 
relations,  whereby  better  facilities  may  be  secured 
for  long-distance  work  and  a  more  united  front  pre- 
sented against  the  competition  of  the  Bell  interests. 
An  association  known  as  the  Minnesota  Independent 
Telephone  Association  was  organized.  The  follow- 
ing-named gentlemen  are  the  officers :  President,  Dr. 
J.  H.  James,  Mankato;  first  vice-president.  James  A. 
Tawney,  Winona ;  second  vice-president,  J.  J. 
Greaves,  Glencoe;  third  vice-president,  E.  L.  Brad- 
ley, Duluth ;  secretary,  W.  Howard  Mears,  West 
Concord;  treasurer,  Jos.  Lockey,  St.  Paul;  executive 
committee.  Dr.  J.  H  James,  J.  A.  Tawney,  J.  J. 
Greaves,  E.  L.  Bradley,  W.  Howard  Mears,  E.  E. 
Webster,  E.  H.  Moulton,  C.  H.  Judson,  F.  M.  Buck, 
J.  W.  Lockey,  H.  A.  Patterson,  C.  C.  Kritzer,  W.  S. 
Clay  and  C.  J.  Smallwood. 


Francis  K.  Carey,  president  of  the  Charleston 
CN.  C.)  Consolidated  Railway,  Gas  and  Electric 
Company,  states  that  on  the  Charleston  Exposition 
extension  of  the  compan^s  lines  1,157,852  persons 
were  handled  during  the  exposition  and  over  $100,- 
000  was   cleared. 


Annual    Convention  of    Canadian    Elec- 
trical Association. 

The  twelfth  annual  convention  of  the  Canadian 
Electrical  Association  was  held  in  the  old  and  his- 
toric city  of  Quebec  on  Wednesday,  Thursday  and 
Friday,  June  nth,  12th  and  13th.  The  attendance 
was  the  largest  in  the  history  of  the  association,  and 
the  papers  read  were  of  a  high  order,  showing  a 
great  deal  of  thought  in  preparation  on  the  part  of 
the    authors. 

The  enterprising  president  of  the  association,  P.  G. 
Gossler,  general  superintendent  and  engineer  of  the 
Montreal  Light,  Heat  and  Power  Company,  occupied 
the  chair  and  discharged  the  duties  of  his  office  with 
grace  and  dignity.  The  other  officers  present  were : 
First  vice-president,  B.  F.  Reesor,  manager  of  the 
Electric  Light  and  Power  Company,  Lindsay,  Ont. ; 
second  vice-president,  Edward  Slade,  general  man- 
ager of  the  Quebec-Jacques-Cartier  Electric  Com- 
pany, and  the  secretary-treasurer,  C.  H.  Mor- 
timer, editor  Electrical  News,  Toronto. 

From  the  opening  of  the  convention  until 
its  close  an  intense  interest  was  taken  in  the 
proceedings,  and  the  discussion  was  partici- 
pated in  by  many  visiting  electrical  men, 
among  whom  were  noticed  Charles  J.  Marsh 
of  the  Standard  Underground  Cable  Com-' 
pany,  New  York ;  Edward  L.  Reynolds  of  the 
Electric  Storage  Battery  Company,  Phila- 
delphia, Pa.;  W.  B.  Wreaks  of  the  Westing- 
house  Electric  and  Manufacturing  Company, 
New  York;  Frank  G.  Bolles,  George  H. 
Berg,  Alfred  Collier  and  Robert  T.  Lozier 
of  the  Bullock  Electric  Manufacturing  Com- 
pany ;  Ferd  Schwedtmann  of  the  Wagner 
Electric  Manufacturing  Company,  St.  Louis, 
Mo. ;  Albert  L.  Tucker  of  the  Western  Elec- 
tric Company,  Chicago;  C.  M.  Wilkins  of 
Partrick,  Carter  &  Wilkins,  Philadelphia, 
Pa. ;  Russel  Spaulding  and  J.  C.  Schaeffer 
of  the  National  Electric  Improvement  Com- 
pany, New  York;  L.  G.  Bassett  of  the  West- 
ern Electric  Company,  Chicago;  H.  W. 
Bliven  of  the  Western  Electric  Company, 
New  York;  P.  H.  Hover  of  the  New  York 
Insulated  Wire  Company ;  Percy  H.  Thomas 
of  the  Westinghouse  Electric  and  Manufac- 
turing Company,  Pittsburg;  C.  M.  Green  and 
W.  D'A.  Ryan  of  the  General  Electric  Com- 
pany, Lynn,  Mass.,  and  Alister  Maclean  of 
the  Robb  Engineering  Company,  Amherst 
Nova  Scotia. 

At  the  opening  session  Alderman  Tanguay, 
on  behalf  of  the  mayor  and  corporation  of  the 
City  of  Quebec,  welcomed  the  association  and 
said  he  trusted  that  the  stay  of  its  members 
in  Quebec  would  be  one,  not  only  of  pleasure, 
but  of  profit. 
President  Gossler  delivered  the  annual  address,  in 
which  he  spoke  of  the  appropriateness  of  meeting  in 
convention  in  the  City  of  Quebec,  which  was  so  in- 
timately associated  with   not  only  the  early  history 
of  the  settlement  of  this  continent,  but  also   with  the 
very    early    history   of   the    development    of   electric 
power  transmission  in  Canada.    It  was  only  necessary 
to  inspect  the  power  houses,  sub-stations  and  electric 
railways  in  and  around  Quebec  to  realize  what  tre- 
mendous strides  had  been  made  not  only  in  the  city, 
but  throughout  the  country  in  the  utilization  of  elec- 
tricity   since    the    installation    of    the    Montmorency 
plant,   which   was   the  first  high-tension  system  put 
into   commercial   use   in   Canada. 

Referring  to  the  flourishing  condition  of  the  asso- 
ciation, he  said  the  steady  increase  in  membership 
in  the  last  two  years  and  the  very  noticeable  widen- 
ing of  interest  in  the  proceedings  justified  the  mem- 
bers in  expecting  that  within  a  comparatively  short 
time  every  person  or  company  interested  in  the  elec- 
trical industry  in  Canada  would  be  represented  on 
the  membership  roll. 

While  no  legislation  had  been  enacted  durmg  the 
last  year  which  had  counteracted  the  good  results  or 
broken  down  the  proper  and  just  safeguards  placed 
around  the  electrical  business,  whose  existence  was 
due  to  the  direct  and  strenuous  efforts  of  the  asso- 
ciation and  its  committees,  yet  the  fact  must  not  be 
lost  sight  of  that  an  undercurrent  was  at  work  tend- 
ing toward  legislation  which  would  take  away  from 
many  existing  companies,  with  large  amounts  of 
invested  capital,  their  legitimate  rights  and  protection. 
He  attributed  this  tendency  on  the  part  of  some  of 
the  advocates  of  such  measures  to  their  ignorance 
of  the  business.  It  was  the  duty  of  the  association 
to  protect  the  interests  of  its  members  and  dis- 
countenance and  discredit  publicly  expressed  opinions 
which  might  have  a  tendency  to  put  other  than  a  fair 
value  on  the  properties  of  electrical  companies. 

With  reference  to  the  inspection  of  electrical  in- 
stallations, he  believed  there  was  no  question  that 
an  efficient  and  thorough  periodic  inspection  was  nec- 
essary and  desirable,  but  the  cost  of  such  inspection 
must  not  be  made  a  hardship  to  the  customers  of 
electrical  companies,  otherwise  the  commercial  and 
domestic  use  of  electricity  would  be  hampered.  He 
thought  the  interest  of  all  parties  would  be  best 
served  by  having  electrical  inspection  bureaus  estab- 
lished and  operated  by  and  at  the  expense  of  the  fire 
underwriters. 

He  thanked  the  association  most  cordially  for  the 
honor  bestowed  upon  him  in  having  elected  him 
president,  and  said  he  would  always  take  the  warmest 
interest  in  the  association  and  stand  ready  to  give  it 
any   assistance    within    his    power. 

The  following  committees  presented  their  reports 
showing   the    good    work    which    was    being    done; 
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Committee  to  confer  with  Board  of  Fire  Underwrit- 
ers, committee  on  statistics,  conimittee  on  arc-light 
rating,  committee  on  legislation  and  the  committee 
on  standardization  of  accounts. 

The  secretarj'-treasurer,  C.  H.  Mortimer,  pre- 
sented his  report,  which  showed  a  marked  and  sub- 
stantial increase  in  the  membership  of  the  association, 
there  being  306  names  enrolled,  a  gain  since  last  year 
of  39,  which,  with  those  elected  at  the  present  con- 
vention, would  make  a  total  gain  of  50. 

1  he  report  stated  that  at  a  meeting  ol  the  executive 
committee  held  in  the  city  of  Montreal,  in  March 
last,  the  celebrated  inventor  of  wireless  telegraphy, 
.>ir.  iViarconi,  had  been  tendered  a  luncheon  by  the 
members  of  the  committee,  at  which  time  he  had 
kindly  offered,  if  possible,  to  be  present  and  read  a 
paper  before  the  association.  However,  this  pleasure 
had  to  be  foregone.  Ihe  report  showed  a  substantial 
balance  to  the  credit  of  the  association. 

A.  B.  Lamb  of  Toronto  read  a  paper  on  "The  Elec- 
trical liquipment  of  an  Ordinary  street  Car."  ihis 
subject  was  treated  in  a  skillful  way  by  Air.  Lamb 
and  was  of  very  great  interest  to  the  members  and 
their  friends.  Ihe  address  was  given  at  the  car 
siieUs  ot  the  Quebec  Kailway,  Light  and  Power  Com- 
pany, where  Mr.  Lamb  had  the  necessary  apparatus 
set  up  for  the  practical  illustration  of  his  subject. 

W.  DA.  Kyan  ot  Lynn,  Mass.,  presented  a  paper 
upon  "ihe  Llevelopment  of  Arc-lighting  Apparatus 
Irom  iSio  to  1902,  with  Special  Reference  to  Modern 
.•\rc-light  Lngineering,"  and  illustrations  were  given 
by  means  of  a  stereopticon ;  the  projection  upon  the 
screen  of  a  burning  arc  lamp,  showing  the  crater 
and  the  formation  of  the  arc,  and  the  light  changes 
in  a  soap  bubble  as  the  film  became  thinner,  were 
beautiful  and  worthy  of  special  notice,  ihe  sub- 
ject was  treated  by  ivfr.  Kyan  from  an  historical,  as 
well  as  practical,  point  of  view,  and  the  interest  of 
the  members   was  held   from   hrst  to  last. 

C.  Ai.  Green  of  Lynn,  Alass.,  presented  a  paper 
upon  "Arc  Lighting,"  and  Percy  JrL.  ihomas  of  Pitts- 
burg, Pa.,  upon  "Lightning  Protection  and  the  Static 
Interrupter.'  Air.  ihomas  used,  in  connection  with 
his  address,  a  mecnanical  working  model,  showing 
the  ettecls  of  static  disturbances  and  protection,  and 
regulation  by  means  of  the  static  interrupter.  This 
paper,  as  well  as  that  read  by  Mr.  Green,  were 
pronounced  by  the  members  of  the  association  to  be 
two  of  the  bnest  papers  that  had  ever  been  read 
betore  the  association,  and  the  warmest  thanks  were 
tendered  to  these  gentlemen. 

(Jn  Friday  morning  A.  A.  Dion  of  Ottawa  pre- 
sented a  paper  on  "ine  Use  of  Storage  Batteries  in 
Llectric  Distribution  Systems,"  which  was  well  re- 
ceived. It  was  ably  discussed  by  Edward  L.  Reynolds 
of  the  Electric  Storage  Battery  Company  of  Phila- 
delphia and  F.  W.  Alartin  ot  St.  Catherines,  Ont. 
1  hese  gentlemen  spoke  of  the  usefulness  of  the  stor- 
age battery  when  it  was  necessary  to  maintain  the 
operation  of  the  plant  at  a  time  when  trouble  had 
occurred  in  connection  with  the  generation  of  power. 
...1.  iMuitin  instanced  the  case  ot  the  Hamilton  street 
railway,  where  the  cars  had  been  kept  in  operation 
by  means  of  the  storage-battery  system  during  a 
period  of  cessation  of  the  generating  plant.  Mr. 
Reynolds  stated,  referring  to  Mr.  'ihomas'  paper 
on  lightning  protection,  that  the  storage  battery,  when 
used  on  the  line,  had  proved  to  be  one  of  the  best 
protectors  from  lightning.  Mr.  Gossler  spoke  from 
experience  with  reference  to  the  benefits  to  be  derived 
from  barb  wire  as  a  protection  against  lightning. 

A  paper  was  read  by  Edward  A.  Evans  of  Quebec 
on  "Electric  Suburban  Railways,"  but  the  author 
stated  that  his  paper  was  somewhat  more  applicable 
to  railway  than  electrical  engineering.  In  his  paper 
Air.  Evans  agreed  with  the  statement  made  by  C.  H. 
Davis,  who  had  recently  read  a  paper  before  the 
Canadian  Society  of  Civil  Engineers,  that  in  the  near 
future  steam  railroads  will  handle  their  suburban, 
short-distance  interurban  passenger  traffic  and  mail, 
express,  baggage  and  light  local  freight  carried  in 
the  suburban  and  interurban  passenger  trains  by  elec- 
tric motive  power,  and  this  irrespective  of  whether 
operating  expenses  were  affected  favorably  or  un- 
favorably. 

In  taking  this  position,  Mr.  Evans  said  it  was  not 
even  necessary  to  construct  an  electric  parallel,  but 
that  steam  trains  and  electric  cars  could  be  safely 
operated  upon  one  and  the  same  track;  he  instanced 
what  was  formerly  the  Quebec,  Montmorency  and 
Charlevoix  railway,  a  30-mile  steam  line  between  the 
city  of  Quebec  and  St.  Anne  de  Beaupre  and  St. 
Joachim,  now  under  the  control  of  the  Quebec  Light 
and  Power  Company,  on  which  had  been  inaugurated 
a  service  of  electric  cars  upon  the  same  track  and 
running  between  the  usual  steam-railway  service. 
He  said  the  results  had  more  than  justified  the  in- 
novation  and  the  expenditure  incurred. 

On  Friday  the  elections  took  place  and  resulted 
as  follows:  President,  B.  F.  Recsor,  Lindsay,  Ont.; 
first  vice-president,  Edward  Slade,  Quebec ;  second 
vice-president,  K.  B.  Thornton,  Montreal ;  secretary- 
treasurer,  C.  PI.  Mortimer,  Toronto ;  executive  com- 
mittee (five  members  re-elected),  J.  J.  Wright  of  To- 
ronto, A.  A.  Dion  of  Ottawa.  John  Yule  of  Guelph, 
O.  Higman  of  Ottawa  and  A.  Sangster  of  Sher- 
brooke.  Que.;  (five  new  members  elected),  P.  G. 
Gossler  of  Montreal,  E.  A.  Evans  of  Quebec,  A.  B. 
Smith  of  Toronto.  A,  A.  Wright  of  Renfrew  and 
G.  Henderson  of  Hamilton 

The  social  features  of  the  convention  consisted  of 
a  visit  to  the  sub-stations  of  the  Quebec-Jacques  Car- 
tier  Electric  Company  and  the  Quebec  Railway,  Light 
and   Power  Company,   visit   by   special   cars  to  the 


shrine  of  St.  Anne  de  Beaupre,  Montmorency  Falls 
and  Kent  House,  and  the  power  house  of  the  Quebec 
Railway,  Light  and  Power  Company  at  Montmorency, 
a  band  concert  by  the  Royal  Canadian  Artillery  Band, 
a  trip  by  steamer  around  the  Island  of  Orleans,  vis- 
iting the  docks,  harbor  and  site  of  the  new  Quebec 
bridge,  the  invitation  being  tendered  by  Frederic 
Nicholls,  second  vice-president  and  general  manager 
of  the  Canadian  General  Electric  Company,  and  the 
annual  banquet  at  the  Chateau  Frontenac. 

After  votes  of  thanks  had  been  passed  to  the 
writers  of  the  papers  and  to  those  who  had  con- 
tributed to  the  success  of  the  convention,  on  motion 
of  J.  J.  Wright,  an  adjournment  was  taken.  The 
association  will  hold  its  thirteenth  convention  in  the 
city   of  Toronto  in   1903. 


Electric  Railways  in  London. 

Supplementing  the  map  of  the  underground  electric 
railways  in  London  given  in  the  Western  Electrician 
of  January  4th  (page  7),  the  accompanying  map, 
reproduced  from  "I'he  Electrician  of  London,  will  be 
of  interest.  The  new  map  shows  not  only  the  lines 
in  operation  or  under  construction,  but  also  the  roads 
for  which  parliamentary  sanction  has  just  been  ob- 
tained and  which  are  considered  as  certain  to  be 
built.  It  shows  quite  an  imposing  network  and  is 
significant  of  the  great  changes  taking  place  in  the 
methods  of  transportation  in  London. 

Further  particulars  of  the  new  lines  are  given  by 
the  London   Electrician  as   follows :     "On  the  tubes 


cadilly  railway,  Charing  Cross,  Euston  and  Hamp- 
stead  railway.  District  Deep  Level  Line,  and  the 
Great  Northern  and  Strand  railway,  between  all  of 
which  there  will  be  intercommunication,  chiefly  by 
means  of  exchange  stations.  Mr.  Morgan,  on  the 
other  hand,  at  present  only  has  the  Northeast  Lon- 
don and  Piccadilly-City  lines  under  his  own  control, 
besides  a  half  share  in  the  London  United  Electric 
railway,  running  from  Hyde  Park  Corner  to  Ham- 
mersmith— all  of  which  three  routes  form  the 
Palmer's  Green  to  Hammersmith  railway.  From  the 
two  power  stations  which  are  to  be  constructed  for 
the  purposes  of  these  lines  current  will  also  be  sup- 
plied to  the  Marble  Arch-Clapham  Junction  railway, 
another  of  the  London  United  Tramway  Company's 
projects.  An  outcome  of  the  ultimate  electrification 
of  the  new  branch  of  the  District  Company,  extend- 
ing to  Bow,  has  been  another  application  by  the 
London,  Tilbury  and  Southend  Company  for  powers 
to  electrify  such  portions,  at  any  rate,  of  their  sys- 
tem as  are  compatible  with  the  Whitechapel-Bow 
branch.  The  company's  bill,  however,  enables  it 
to  adopt  electric  traction  on  all  its  lines,  power  being 
generated  by  the  company.  The  Metropolitan  Rail- 
way Company  will  work  from  its  Neasden  generating 
station,  both  as  regards  its  interest  in  the  Inner 
Circle  and  for  its  outside  lines.  Practically,  only 
three  absolutely  new  railways  have  been  sanctioned — 
viz.,  the  through  line  from  Palmer's  Green  to  Ham- 
mersmith— consisting  of  the  London  United,  Picca- 
dilly-City and  North-East  London  railways,  the  Mar- 


under  the  control  of  Mr.  Yerkes  two  working  con- 
ductors are  to  be  employed — viz.,  the  negative,  inside 
the  running  rails,  and  the  positive,  outside,  this  be- 
ing the  method  of  working  decided  upon  for  the 
Inner  Circle.  Not,  however,  that  the  ordinary  trains 
of  the  District  Company  will  run  in  the  tubes;  for 
this  will  not  be  so,  as  by  the  evidence  of  Mr.  Chap- 
man, the  electrical  engineer  to  the  Underground 
Electric  Railways  Company  of  London,  the  ordinary 
rolling  stock  of  the  District  Company  will  be  fitted 
with  larger  motors,  in  order  to  obtain  a  higher  speed 
than  on  the  tubes.  And  since  it  is  not  intended  to 
encroach  upon  the  floor  space  of  the  coaches,  as  on 
the  tubes,  in  order  to  accommodate  these  motors, 
the  trains  will  be  correspondingly  higher,  and  the 
two  systems  will  accordingly  be  quite  distinct  from 
one    another. 

"The  system  of  working  put  forward  by  the  Mor- 
gan combination,  while  also  having  the  usual  500- 
volt  continuous  current  for  the  working  pressure 
and  also  a  completely  insulated  return,  will  have 
the  two  conductors  placed  vertically  above  each 
other  on  the  wall  of  the  tunnel,  protected  by  one 
of  the  two  platforms  with  which  it  is  proposed  to 
equip  the  latter — one  on  either  side  of  the  train — 
for  the  use  of  passengers  in  case  of  breakdown.  The 
multiple-unit  system  has  been  universally  adopted, 
and  in  the  matter  of  the  generation  and  distribution 
of  the  current  little  difference  will  exist  between 
the  various  undertakings.  High-pressure  alternating- 
current  generation,  with  distribution  of  low-pressure 
continuous  current  through  converters  at  sub-sta- 
tions will  be,  in  fact,  the  standard  practice. 

"The  exact  positions  of  Mr.  Yerkes  and  Mr.  Mor- 
gan in  relation  to  matters  of  traction  in  London 
have  been  made  more  definite  by  the  [parliamentary] 
committee's  proceedings  than  has  heretofore  been 
the  case.  From  the  Lots  Road  (Chelsea)  generating 
station  power  will  be  supplied  to  the  following  rail- 
ways, which  have  come  under  the  jurisdiction  of 
Mr.  Yerkes — viz.,  the  District  railway,  including 
the  Whitechapel-Bow  extension,  Brompton  and  Pic- 


ble  Arch  to  Clapham  Junction  line  and  the  Hamp- 
stcad-Edgware  railway.  Of  the  remainder  of  the 
bills,  three  extensions  of  existing  routes  and  five 
extensions  of  time  were  granted,  two  schemes  were 
withdrawn,  and  eight  rejected.  The  other  measure 
was  the  London,  Tilbury  and  Southend  railway  bill 
mentioned  above." 


New  Orleans  and  Southwestern  Electric 
Railway. 

Construction  has  begun  on  the  electric  railway  of 
the  New  Orleans  and  Southwestern  Railroad  Com- 
pany. This  road,  when  completed,  will  be  yy  miles 
long,  standard  gauge,  and  will  touch  many  of  the 
important  towns  and  cities  in  Southwestern  Louisi- 
ana. Hahnville  is  the  northeastern  terminus  of  the 
road,  and  it  is  said  to  be  the  intention  of  the  com- 
pany to  extend  its  line  to  the  Gulf. 

The  power  house  is  to  be  located  at  Thibodaux, 
which  is  a  central  point  on  the  line.  The  Bullock 
Electric  Manufacturing  Company  of  Cincinnati  will 
furnish  three  1,000-kilowatt,  15,000-volt,  three-phase, 
60-cycle  generators,  two  ISO-kilowatt  exciters  and 
five  600-kilowatt  motor-generators.  The  boilers  will 
be  supplied  by  the  Heine  Company  of  St.  Louis,  and 
the  switchboards  and  overhead  work  by  the  Safety 
Electric  Company  of  New  Orleans.  The  locomotives 
will  have  four  160-horsepower,  6oo-volt  motors.  The 
intermediate  cars  will  have  two  3S-horsepower  mo- 
tors. One  large  drawbridge,  which  will  be  operated 
electrically,  will  span  the  Bayou  Lafourche. 


At  a  meeting  of  the  stockholders  of  the  Cincinnati, 
Georgetown  and  Portsmouth  railroad  held  in  Cin- 
cinnati recently  the  proposed  extensions  of  the  new 
electric  railway  from  Olive  Branch,  where  is  located 
the  large  new  power  house,  to  Batavia,  and  from  the 
Cincinnati  water  works  to  the  suburb  of  Coney  Is- 
land, were  authorized,  and  work  on  the  construction 
will   be  commenced  at  once. 


June  21,  1902 

Telephoning  from  Moving;  Trains. 

The  problem  of  telephoning  or  telegraphing 
from  moving  railroad  cars  is  an  old  one,  and  sev- 
eral plans  have  been  proposed  and  tested,  but  at 
present  no  system  seems  to  have  had  advantages 
which  warranted  its  adoption  for  commercial  use. 
One  of  the  plans  was  to  connect  the  telephone  in- 
strument to  the  tin  roofing  of  the  cars  and  work 
statically  to  a  wire  running  parallel  with  the  track. 
This  plan  had  its  objections.  The  distance  from 
the  car  roof  to  the  wire  on  the  pole  was  too  great, 
the  disturbance  from  other  lines  on  the  same  pole 
interferred  with  the  transmission,  and  there  were 
other  difficulties. 

Mr.  J.   J.   O'Connell,   engineer  with  the   Chicago 
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Independent  Telephone    Convention    in 
Philadelphia. 

The  sixth  annual  convention  of  the  Independent 
Telephone  Association  of  the  United  States  of 
America  will  be  held  at  the  Hotel  Walton,  Phila- 
delphia, Pa.,  on  Tuesday,  Wednesday  and  Thursday 
of  next  week.  The  programme  is  announced  as 
follows : 

Tuesday  Morning,  June  24TH. 

Reception  of  delegates  at  headquarters — Hotel 
\\'aIton. 

Tuesday,  10  a.  m. 

Opening  of  convention  in  the  Palm  Roof  Garden 
of  the   Hotel    Wakon. 

Address  of  welcome — Hon.  Samuel  H.  Ashbridge, 
mayor    of    Philadelphia. 

Response — Hon.  S.  P.  Sheerin,  secretary  Independ- 
ent   Telephone    Association    of    the    United    States. 

Annual  address — Hon.  James  M.  Thomas,  presi- 
dent of  the  association. 

Tuesday,  2  p.   m. 

Introduction  of  delegates.  Tally-ho  ride  up  the 
Wissahickon. 

Wednesday    (June  2Sth),   10  A.   m. 

Paper — "The    Telephone   Situation   in   the    North- 
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and  return,  on  the  certificate  plan,  has  been  granted 
by   the  railroads. 

The  officers  of  the  Independent  Telephone  Asso- 
ciation are  as  follows :  President,  James  M.  Thomas, 
New  York,  N.  Y. ;  first  vice-president,  H.  C.  Young, 
Columbia,  Pa. ;  second  vice-president,  C.  E.  Stinson, 
Rochester,  N.  Y. ;  third  vice-president,  W.  H.  Durin, 
Cedar  Rapids,  Iowa;  secretary  and  treasurer,  S.  P. 
Slieerin.  Indianapolis,  Ind. ;  first  assistant  secretary, 
J.  B.  Ware,  Detroit,  Mich.;  second  assistant  secre- 
tary, C.  E.  Wilson,  Philadelphia,  Pa. ;  third  assistant 
secretary,    T.    B.    Lee,    Pittsburg,    Pa. 

The  advisory  board  comprises  the  following- 
named  gentlemen :  James  M.  Thomas,  New  York, 
N.  Y. ;  S.  P.  Sheerin,  Indianapolis,  Ind. :  Hugh 
Dougherty,  BlufFton,  Ind.;  H.  D.  Critchfield.  Cleve- 
land, Ohio ;  E.  B.  Fisher.  Grand  Rapids,  Mich. ; 
Samuel  E.  Wayland,  Philadelphia,  Pa. ;  W.  B.  Sea- 
ton,  Ashland,  Ky. ;  George  W.  Beers,  Fort  Wayne, 
Ind. 

The  executive  committee  is  composed  as  follows: 
Illinois,  George  W.  Fair,  Chrisman,  chairman ;  In- 
diana, L.  A.  Frazee,  Connersville ;  Iowa,  A.  T.  Pres- 
son,  Iowa  City ;  Kentucky.  J.  A.  Armstrong,  Louis- 
ville; Louisiana,  L.  H.  Lancaster,  Thibodaux;  Mich- 
isan,  J.  B.  Ware,  Detroit;  Minnesota,  C.  H.  Jndson, 
Minneapolis :  New  Jersey,  John  J.  Burleigh,  Cam- 
den;  Ohio,  E.  L.  Barber.  Wauseon;  Massachusetts, 
\'inton  .'\.  Sears,  Boston ;  Pennsylvania,  C.  W.  Kline, 


FIG.    I.     TBLEPHONING    FROM    MOVING    TRAINS.  —  AR- 
RANGEMENT OF  WIRES  ON  TRUCK  AND  TRACK. 

Telephone  Company,  with  the  idea  of  overcoming 
the  objections  to  previous  systems,  has  developed 
what  he  considers  a  practicable  circuit  and  method 
of  arranging  the  wiring  of  a  railroad  car  or  train  and 
the  road  for  the  transmission  of  speech  or  signals 
from  a  moving  car.  The  accompanying  diagrams 
ser\-e  to  illustrate  his  system.  The  circuit  on  the 
car  is  stretched  on  brackets  extending  downward 
toward  the  roadbed.  These  brackets  are  attached 
to  the  car  trucks  as  indicated  in  Fig.  I.  The  track 
circuit  is  composed  of  well  insulated  wires  protected 
by  planking,  as  shown  in  Fig.  i.  With  this  arrange- 
ment Mr.  O'Connell  thinks  that  no  interference  will 
result,  as  the  line  is  located  at  or  near  the  ground 
and  is  a  transposed  metallic  circuit.  The  track 
circuit  is  brought  within  the  influence  or  field  of 
the  car  circuit  on  account  of  its  close  proximity 
and  is   thus  placed   in   operative  condition. 

The  call  signaling  may  be  accomplished  by  means 
of  a  hea\'y  interrupted  current  which  induces  a  cur- 
rent in  the  secondary  wire  of  the  circuit  and  en- 
ergizes the  receiver,  giving  a  buzzing  signal.  In 
Fig.  2  is  shown  a  track  circuit  and  also  a  circuit 
for  a  car  or  train  containing  the  signaling  and  tele- 
phone apparatus.  The  wiring  of  the  train  may  be 
on  one  car  alone,  or  it  may  be  carried  the  entire 
length  of  the  train  by  using  suitable  couplings  be- 
tween the  cars. 

Such  a  telephone  system  could  be  used  throughout 
the  whole  track  length  and   communication   carried 
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FIG     2.      TELEPHONING   FROM    MOVING 

east,"  by  L.  A.  Goudy,  Northeastern  Telephone  Com- 
pany,   Portland,   Me. 

Paper — "The  Telephone  Situation  in  the  North- 
west," by  C.  H.  Judson,  Twin  City  Telephone  Com- 
pany,  Minneapolis,    Minn. 

Discussion  of  papers ;  oral  reports  from  members 
of  the  association,  and  other  reports  of  interest. 

Wednesday,  2   p.    M. 

Paper — "How  They  and  We  Do  Things  in  Massa- 
chusetts," by  Nathaniel  N.  Spofford,  People's  Tele- 
phone  Company.   Haverhill,  Mass. 

Paper — "The  Financial  Status  of  the  Independent 


TELEPHONING   FROM    MOVING   TRAINS. — TRACK   WIRING   FOR   BLOCK   SIGNAL    SYSTEM. 


on  between  the  stations  or  between  trains  on  the 
same  track.  If  the  entire  track  were  not  equipped,  a 
certain  portion  of  the  track  inside  a  city,  or  to  a 
short  distance  outside  the  city,  could  be  wired  so 
that  connection  could  be  made  with  the  local  tele- 
phone system  as  soon  as  the  train  came  into  that 
section. 

It  has  also  been  suggested,  by  Mr.  O'Connell  that 
his  method  might  be  profitably  employed  for  a  block 
telephone  signal  system.  In  that  case  the  track 
circuit  would  be  broken  into  sections,  as  indicated 
in  Fig.  3,  the  sections  being  of  any  length  desired. 
By  this  arrangement,  when  two  cars  or  trains  come 
onto  the  same  electrical  or  wired  section  of  road, 
the  circuit  would  be  closed  inductively  through  the 
wiring  of  the  trains  and  road  circuit.  This  would 
signal  the  engineers  by  changing  the  pitch  in  their 
telephone  receivers  or  by  operating  visual  signals 
consisting  of  a  voltmeter  or  incandescent  lamp,  so 
that  they  are  made  aware  that  there  are  two  trains  in 
the  same  block  or  section.  Each  train  would  be 
equipped  with  a  current-generating  apparatus,  as  in- 
dicated in  Fig.  4,  the  circuit  of  which  would  be 
closed  inductively  only  when  another  train  comes 
onto  the  track  circuit.  Upon  the  closing  of  this  cir- 
cuit both  trains  would  be  signaled  at  the  same  time. 


Telephone  Movement,"   by   Hon.   H.    D.    Critchfield, 
Cleveland,  Ohio. 

Discussion  of  papers;  continuation  of  oral  reports, 
and    interchange  of   experiences. 

THtrssDAY  (June  26th),  10  a.  m. 

Paper — "Where  We  Were  and  Where  We  Are," 


OR  VOLT  METER     j  |^ 


INTERRUPTER  OR 
AUTERNATOR. 


B 


TRAINS. — CAR    AND   TRACK    CIRCUITS. 

Hazleton;  Texas,  Mrs.  A.  McElroy  Brett,  El  Paso; 
West  Virginia,  W.  K.  Cummings,  Wellsburg;  Wis- 
consin, I.  H.  Moulton,  La  Crosse. 

The  local  committee  in  Philadelphia  consists  of 
Samuel  E.  Wayland,  chairman,  Robert  H.  Foerderer 
and   Charles   E.   Wilson. 

Elaborate  and  well-planned  arrangements  are  be- 
ing made  by  the  local  committee  for  the  reception  and 
entertainment  of  the  delegates  and  guests  at  Phil- 
adelphia. The  large  banquet  room  on  the  top  floor 
of  the  Hotel  Walton  has  been  secured  for  the  meet- 
ing of  the  association,  and  the  officers'  quarters  will 
be  located  on  the  floor  below.  Delegates  will  be 
charged  the  regular  rates  for  accommodations  while 
in  the  city,  and  those  who  cannot  get  suitable  quar- 
ters at  the  Walton  can  be  accommodated  at  the  Con- 
tinental Hotel,  Ninth  and  Chestnut  Streets,  or  the 
Colonnade  Hotel,  Fifteenth  and  Chestnut  Streets. 
The  committee  has  made  no  arrangements  for  the 
representatives  of  the  manufacturing  and  supply 
houses,  but  those  who  wish  to  make  exhibits  can 
get  space  on  the  ground  floor  of  the  new  Keystone 
Telephone  Building  at  Second  and  Sansom  Streets,  at 
a  nominal  figure. 

On  June  24th  it  is  intended  by  the  committee  that 
after  the  business  meeting  the  afternoon  will  be 
given  up  to  visiting  points  of  interest  in  and  about 
the  city  and  also  to  visiting  the  exchange  of  the 
Keystone   Telephone  Company. 

On  June  25th  the  committee  has  arranged  for  an 
excursion  to  Atlantic  City,  after  the  business  meet- 
ings have  been  concluded,  and  the  party  will  leave 
about  three  o'clock  on  special  cars.  The  drive  in  the 
park  and  the  excursion  to  Atlantic  City  will  be  at 
the  expense  of  the  local  committee.  A  theater  party 
may  also  be  arranged  for  the  night  of  the  24th. 


After  a  year  or  more  of  strife,  the  differences 
between  the  Allis-Chalmers  Company  and  its  striking 
machinists  have  been  successfully  arbitrated.  Both 
sides  have  made  concessions,  it  is  understood,  and 
a  55-hour  week  and  an  advance  of  10  per  cent,  in 
wages  were  granted  to  the  men,  who  had  demanded 
an  advance  of  12-^  per  cent,  and  a  54-hour  week. 


i|i|iii|i|>|i|iliH 

FIG.    4.      TELEPHONING   FROM    MOVING   TRAINS.—  CAR 
WIRING   FOR    BLOCK   SIGNAL   SYSTEM. 

by  Hon.  L.  J.  Hackney,  Indianapolis,  Ind. 

Paper — "The  Independent  Telephone  Situation  in 
the  West,"  by  C.  E.  Wells,  Marion,  Kan. 

Paper — "The  Independent  Telephone  Situation  in 
the  Southw-est,"  by  Z.  B.  Campbell,  Lone  Star  Tele- 
phone  Company,   San   Antonio,   Texas. 
Thursday,    2.    p.    M. 

Election  of  officers.     Transaction  of  general  busi- 
ness.    Adjournment. 

Excursion  to  Atlantic  City. 

A  rate  of  one  and  one-third  fare  to  Philadelphia 


New  1  00,000-horsepower  Central  Sta- 
tion for  Chicago. 

The  transfer  of  the  last  of  the  four  pieces  of  land 
to  be  used  by  the  Commonwealth  Electric  Company 
as  the  site  of  its  proposed  $6,000,000  generating 
plant  at  Lumber  and  Fisk  Streets  in  Chicago  has 
been  effected.  This  last  parcel  of  land  was  bought 
by  the  Commonwealth  company  for  $56,700.  Since 
the  publication  of  the  short  description  of  the  Com- 
monwealth company's  plans  in  the  Western  Elec- 
trician of  June  7th  it  has  been  publicly  asserted  that 
Curtis  vertical  steam  turbines,  made  by  the  General 
Electric  Company,  will  be  used  in  the  new  plant. 


The  Michigan  City  Electric  Company  of  Michigan 
City.  Ind..  has  been  incorporated  with  $50,000  capital 
stock  by  Russell  B.  Harrison  and  G.  M.  Porter. 
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CONVENTIONS  AND  EXPOSITIONS. 

Independent  Telepbone  Association  of  the  United  States. 
Pbiladelpliia,  Pa..  June  241I1.  25th  and  26tli. 

Nortliwestern  Electrical  Association,  Cbain-o'-Lakes.  Wau- 
paca. Wic.  June  25th,  26th  and  27tb. 

Indepeadent  Telephone  Association  of  Wisconsin.  Waupaca. 
Wis.,  June  25tb.  26tb  and  27tb, 

American  Association  for  the  Advancement  of  Science.  Pitts- 
bure.  Pa..  June  2Sth  to  July  3rd. 

Society  for  Promotion  of  Engineering  Education,  Pittsburg. 
Pa..  June  28th  to  July  3rd. 

Electrical  Contractors"  Association  of  New  Yorlt.  Albany,  N.  Y. . 
July  15th. 

National  Electrical  Contractors'  Association  of  the  United 
States,  Philadelphia.  Pa.,  and  Atlantic  City.  N.  J..  July  i6tb  and 
17th. 

American  Electrotherapeutic  Association,  Hotel  Kaaterskill, 
Catskill  Mountains.  N.  Y..  September  2d,  3d  and  4tb. 

New  York  State  Street  Railway  Association.  Caldwell,  N.  Y., 
September  9tb  and  loth. 

Association  of  Edison  Illuminating  Companies,  White  Moun- 
tains. September  gth  to  nth. 

American  Electrochemical  Society,  Niagara  Falls,  N.  Y..  Sep- 
tember 15th.  i6th  and  I7tb. 

Indiana  Electrical  Association,  Indianapolis,  September  17th 
and  i8tb. 

International  Association  of  Municipal  Electricians,  Rich- 
mond. Va.,  October  7th,  8th  and  gth. 

American  Street  Railway  Association.  Light  Guard  Armory. 
Detroit.  Mich..  October  8tb.  gtb  and  loth. 


By  voting  tiown  the  Corliss  bill  for  the  construc- 
tion of  a  Pacific  cable  by  the  United  States  govern- 
ment the  House  of  Representatives  has  at  least 
cleared  the  situation  in  relation  to  an  American 
transpacific  cable  to  a  considerable  extent.  It  is 
now  unlikely  that  .1  government-owned  cable  will 
be  laid  across  the  Pacific  Ocean  by  the  United 
States,  at  least  for  a  considerable  term  of  years, 
while  it  is  to  be  supposed  that  the  Commercial  Pa- 
cific Cable  Company,  acting  in  good  faith,  will  at 
once  proceed  to  lay  and  operate  its  cable,  giving  the 
government  all  the  preferences  as  to  rates  and  serv- 
ice which  it  has  the  right  to  demand.  The  essential 
thing  is  that  an  American-owned  and  American-con- 
trolled cable  shall  be  laid  to  connect  the  Pacific  coast 
of  the  United  States  with  Hawaii,  Guam,  the  Philip- 
pines, Japan  and  Asia.  After  several  years'  discus- 
sion of  the  question  whether  such  an  American  cable 
should  be  government-owned  or  private-owned,  Con- 
gress has  refused  to  take  up  the  project.  Much 
valuable  time  has  been  lost,  but,  from  all  present 
indications,  the  question  is  now  settled,  which  is  a 
relief.  It  is  to  be  hoped  that  the  Commercial  Com- 
pany will  now  press  forward  with  the  work  vigor- 
ously and  afford  the  cheaper  and  more  direct  com- 
munication which  has  been  needed  so  long.  In  the 
meantime  the  all-British  cable  is  nearing  completion. 
With  the  existing  route  across  the  Indian  Ocean 
there  will  soon  be  three  alternative  systems  by  which 
messages  can  be  sent  between  Washington  and  Ma- 
nila. 


The  passage  of  the  irrigation  bill  by  both  the 
House  and  the  Senate  brings  into  view  the  possibil- 
ity that  this  law — for  there  is  little  doubt  that  it  will 
become  such — may  have  far-reaching  consequences 
in  the  matter  of  developing  the  waterpowers  of  the 
Rocky  Mountain  region  and  the  Pacific  Slope,  as  well 
as  in  irrigating  the  arid  and  semi-arid  portions  of 
what  was  formerly  known  as  the  Great  American 
Desert.  There  is  no  reason  why  both  the  power 
of  mountain  streams  and  the  water  itself  cannot  be 
utilized  conjointly,  and,  indeed,  this  is  done  in  a 
number  of  instances  in  California,  where  both  cheap 
power  and  irrigation  water  are  in  demand.  The 
bill  in  question  creates  a  special  fund  from  the  sale 
of  public  lands  in  the  states  and  territories  west 
of  the  Missouri  River,  which  fund,  less  the  amounts 
paid  to  local  land  ofiicers  and  for  educational  pur- 
poses, shall  be  used  by  the  Federal  p-overnment  to 
construct  and  maintain  irrigation  works  in  the  states 
and  territories  aflFected.  Restrictions  regarding  the 
sale  of  water-rights  to  large  owners  are  made ;  state 
control  over  waters  used  for  irrigation  purposes  is 
required,  and  there  are  other  provisions  to  safeguard 
the  rights  of  the  people.  There  seems  to  be  no 
specific  mention  of  the  use  of  the  impounded  waters 
for  power  development ;  but  as  the  engineering  fea- 
tures of  the  project  are  given  study,  this  great  pos- 
sibility should,  and  no  doubt  will,  receive  careful 
consideration.  Of  course,  the  power  development 
will  require  favoring  topographical  and  other  physical 
conditions,  as  well  as  the  possibility  of  a  demand 
for  the  power  within  the  commercial  limitations  of 
electrical  transmission.  Nevertheless,  with  the  gen- 
eral high  price  of  fuel  throughout  the  vast  region 
affected,  it  will  be  strange  indeed  if  it  be  not  found 
that  in  many  instances  the  waterpower  development 
and  the  irrigation  works  may  be  planned  together 
to  mutual  advantage.  If  necessary,  the  law  could 
be  easily  amended  for  the  purpose.    Of  course,  there 


is  an  industrial  or  economical  aspect  to  the  possibili- 
ties of  the  case;  but  if  it  be  permissible  for  the 
government  to  distribute  water  for  agriculturists, 
why  not  power  for  manufacturers  also?  It  is  likely, 
however,  that  the  hydro-electric  rights  would  be 
leased  for  private  development  under  government 
control,  if  the  question  should  arise. 


Surely  it  was  the  irony  of  fate  by  which  Miss 
Mary  Custis  Lee,  daughter  of  General  Robert  E. 
Lee,  was  recently  arrested  in  Alexandria,  Va.,  for 
violating  the  "Jim  Crow"  law  by  which  it  is  re- 
quired that  white  and  colored  passengers  shall  ride 
in  separate  street  cars  in  that  state.  The  alleged 
offense,  according  to  the  newspapei's,  occurred  on  (he 
Washington,  Alexandria  and  Mount  Vernon  electric 
railway,  and  the  charge  was  preferred  by  the  con- 
ductor. The  law  was  made,  of  course,  to  protect 
the  whites  against  the  offensive  propinquity  of  the 
blacks,  but  it  works  both  ways,  it  seems,  and  Miss 
Lee  was  charged  with  occupying  a  seat  in  a  car 
from  which  white  persons  were  excluded  by  the 
beneficent  statute  of  the  Legislature  of  Virginia. 
She  entered  the  car  outside  of  Virginia,  where  the 
law  was  inoperative,  and  refused  to  leave  her  place 
upon  entering  that  state.  Her  arrest  followed.  It 
is  certainly  a  strange  result  of  the  race  feeling  in 
the  South  that  a  daughter  of  the  most  distinguished 
general  of  the  Confederacy  should  be  subjected  to 
indignity  as  the  result  of  the  very  law  designed 
to  emphasize  white  supremacy.  Apropos  of  the  sub- 
ject, it  is  to  be  noted  that  Hon.  James  R.  Mann  of 
Chicago  has  introduced  a  bill  in  the  House  of  Rep- 
resentatives, by  request,  which  prohibits  the  ijse 
of  "Jim  Crow"  cars  or  compartments,  or  similar 
discrimination  against  the  colored  race,  by  railroad, 
steamboat  or  other  transportation  companies.  This 
bill  is  unlikely  to  become  a  law,  perhaps,  but,  apart 
from  the  sociological  aspects  of  the  segregation, 
we  have  no  doubt  that  all  railway  companies,  elec- 
tric and  otherwise,  would  welcome  the  removal  of 
the  restriction,  which  adds  considerable  complica- 
tion in  the  operation  of  trains  or  cars,  particularly 
on    street    railways. 


This  is  the  season  when  conventions  of  technical 
men  succeed  one  another  with  bewildering  rapidity. 
May  and  June,  and  in  lesser  degree  September  and 
October,  are  the  favored  convention  months;  and 
every  year  the  number  seems  to  increase.  Since  the 
20th  of  May  the  National  Electric  Light,  Engine 
Builders',  Mechanical  Engineers'  and  Canadian  Elec- 
trical conventions  have  been  held ;  this  week  the 
American  Institute  of  Electrical  Engineers  at  Great 
Barrington,  Mass.,  the  Pacific  Coast  Electric  Trans- 
mission Association  at  San  Francisco  and  the  As- 
sociation of  Railway  Telegraph  Superintendents  at 
Chicago  are  in  session;  next  week  the  Independent 
Telephone  Association  of  the  United  States  at  Phil- 
adelphia and  the  Northwestern  Electrical  Associa- 
tion and  Wisconsin  Independent  Telephone  Associa- 
tion at  Waupaca,  Wis.,  are  due,  while  the  following 
week  will  see  the  deliberations  of  the  hosts  of  the 
American  Association  for  the  Advancement  of  Sci- 
ence in  Pittsburg.  After  this  there  will  be  a  com- 
parative lull  in  the  technical-convention  line  during 
the  two  hot  months,  with  the  exception  of  the  meet- 
ing of  the  National  Electrical  Contractors  in  Phil- 
adelphia in  July.  In  September  and  October  will 
come,  in  quick  succession,  the  gatherings  of  the  Edi- 
son Association  (White  Mountains),  American 
Electrochemical  Society  (Niagara  Falls),  Interna- 
tional Association  of  Municipal  Electricians  (Rich- 
mond, Va.),  and  the  American  Street  Railway  As- 
sociation (Detroit).  This  brief  enumeration,  without 
taking  into  account  several  state  associations,  and 
considering  only  the  five  months  mentioned,  shows 
that  the  list  of  technical  and  semi-technical  con- 
ventions in  which  electrical  men  are  interested  is 
quite  a  formidable  one.  These  gatherings  are  the 
means  of  bringing  out  and  putting  upon  record  a 
large  amount  of  very  valuable  information.  In  other 
ways,  too,  the  societies  conserve  the  interests  of  their 
members,  and  their  proceedings  are  of  valiie  to  all 
interested  in  the  art.  No  apology  is  needed,  there- 
fore, with  the  statement  that  much  of  the  space  in 
the  current  issues  of  the  Western  Electrician  is  de- 
voted to  the  doings  of,  and  the  papers  presented  at, 
these  society  meetings.  Indeed,  this  journal  could 
not  be  true  to  its  mission  if  it  neglected  to  record  the 
plans  and  proceedings  of  these   important  bodies. 
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Alcohol  Show  in  Paris. 

Tlie  exhibition  of  apparatus  using  alcohol  for  mo- 
tive power,  lighting  and  heating  which  has  been 
lately  held  in  Paris,  was  of  unusual  interest.  The 
first  show  of  the  kind  was  held  last  winter,  in  the 
Grand  Palais,  and  was  so  great  a  success  that  it  was 
decided  to  hold  a  second  one  soon  after,  so  as  to 
observe  the  increase  in  this  branch  of  industry.  The 
alcohol  motor  has  developed  surprisingly  in  France 
during  the  last  year  or  so.  This  is  partly  due  to 
the  fact  that  M.  Jean  Dupu}',  the  minister  of  agri- 
culture, and  other  prominent  officials  are  doing  all 
tliey  can  to  encourage  the  use  of  alcohol.  The  latter 
is  obtained  by  the  distillation  of  beets,  and  is  there- 
fore a  home  product,  while  the  petroleum  and  gaso- 
line used  in  France  must  be  imported.  Motive  power 
would  become  quite  cheap  by  the  use  of  alcohol, 
provided  the  latter  were  produced  on  a  large  scale 
for  this  purpose.  The  advantages  of  the  small  oil 
engine  for  driving  dynamos  have  been  recognized 
for  some  time  past  in  France,  and  the  small  direct- 
connected  engine  and  d}mamo  set  of  this  kind  is 
now  one  of  the  staple  products.  This  type  of  motor, 
designed  originally  for  automobiles,  has  been  brought 
down  to  a  very  light  form,  of  extreme  simplicity,  and 
seems  to  be  well  adapted  for  small  electric-lighting 
plants  from  30  horsepower  down.  The  same  engines 
now  run  by  alcohol,  or  a  50  per  cent.,  mixture  of 
alcohol  and  gasoline,  by  simply  modifying  or  chang- 
ing the   carburetor. 

Motors  of  this  kind  were  given  a  series  of  official 
tests  before  being  put  on  exhibition.  They  were 
tested  at  no  load,  half  and  full  load  by  brake  and 
indicator,  and  their  performance  noted,  as  to  economy 
of  fuel,  regularity  and  good  working  at  different 
speeds,  ease  of  starting,  etc.,  as  well  as  cost.  On 
one  side  of  a  large  gallery  were  ranged  the  fixed 
motors,  and  opposite  them  the  automobiles ;  between 
the  two  lines  was  a  racetrack  for  the  automobiles. 
One  of  the  most  interesting  features  was  the  exhibi- 
tion of  lighting  and  heating  devices  which  use  al- 
cohol, and  the  Salle  des  Fetes  was  devoted  to  this 
purpose. 

The  progress  in  incandescent  burners  is  striking. 
These  are  the  same  as  the  Welsbach  in  appearance, 
but  are  heated  by  alcohol,  and  are  therefore  portable. 
This  form  of  lamp  is  now  rapidly  coming  into  use 
in  France  and  will  soon  be  a  serious  competitor  for 
gas  and  electricity,  especially  so  when  the  price  of 
alcohol  cheapens,  as  It  is  likely  to  do.  Among  the 
successful  motors  were  the  Panhard  &  Levassor, 
which  reaches  as  low  as  9.7  pounds  per  horsepower, 
the  Delahaye,  Dietrich  and  others.  In  the  rear  was 
a  wall  painting  representing  beet  culture,  while  in  the 
foreground  were  distilling  apparatus  and  different 
appliances  relating  to  the  alcohol  industry. 


New  York  Electrical  Society. 

There  was  a  large  attendance  at  the  dinner  of  the 
New  York  Electrical  Society  at  the  Cafe  Boulevard, 
New  York  city,  on  June  12th.  After  dinner  was 
held  the  annual  meeting  for  the  election  of  officers, 
which  resulted  as  follows :  President,  Dr.  Samuel 
Sheldon;  vice-presidents,  H.  A.  Lardner,  George 
Herbert  Condict,  H.  V.  A.  Parsell,  W.  I.  Donshea, 
Hobart  D.  Betts  and  W.  S.  Barstow;  secretary,  G. 
H.  Guy;  treasurer,  H.  A.  Sinclair.  The  secretary's 
report  showed  that  the  existing  membership  was  513. 
The  report  of  the  treasurer  showed  that  there  was 
a  balance  in  the  treasury  of  $206.77. 

After  the  business  of  the  meeting  was  concluded 
the  musical  programme  provided  for  the  evening  was 
given  and  greatly  enjoyed.  The  evening  was  pro- 
nounced to  be  one  of  the  most  delightful  occasions 
the  society  has   ever  enjoyed. 

The  new  badge  of  the  society,  which  is  now  ready 
for  distribution,  is  thought  to  be  one  of  the  most 
distinctive  and  original  that  has  been  adopted  by  a 
technical  body  in  many  years,  not  only  having  a 
character  of  its  own,  but  embodying  symbolically  the 
underlying  ideas  that  are  broadly  connected  \yith 
the  electrical  art  and  industry  The  design  of  the 
badge  is  a  modified  circular  medallion,  five-eighths 
inch  in  diameter,  the  modifications  consisting  of  four 
senii-circular  extensions,  equi-distant  on  the  rim,  and 
containing  the  letters  "N.  Y.  E.  S."  of  blue  enamel. 
The  rim  is  a  gold  band,  three  thirty-seconds  inch 
wide  on  the  face  and  ornamented  with  engraved 
scrolls;  the  center,  a  field  of  blue  enamel,  containing 
a  vertical  compass  needle  of  gold. 


The  March  of  Events  in  Red  Oak. 

A  correspondent  of  the  Western  Electrician  con- 
veys the  sad  intelligence  that  the  famous  two-car 
street-railway  system  of  Red  Oak,  Iowa,  is  a  thing 
of  the  past.  Paving  w^ork  was  under  wav,  and  the 
manager  of  the  street  railway  was  directed  to  re- 
move the  tracks  or  the  city  would  do  so.  This  was 
done,  and  as  there  is  little  probability  of  the  street- 
car company  paying  its  proportion  of  the  paving,  it 
IS  probable  that  the  track  will  not  be  relaid.  An 
automobile  may  replace  the  doughty  street  railway. 


Annual    Meeting  of   Railway  Telegraph 
Superintendents. 

The  annual  meeting  of  the  Association  of  Railway 
Telegraph  Superintendents  was  held  at  the  Hotel 
Stratford  in  Chicago  on  June  i8th  and  19th.  At 
10  o'clock  on  Wednesday  morning  President  C.  F. 
Annett  called  the  meeting  to  order,  and  the  asso- 
ciation proceeded  to  business.  The  reports  of  the 
committees  on  arrangements,  topics  and  cipher  code 
were  read,  after  which  the  following-named  officers 
for  the  ensuing  year  were  elected :  President,  J.  H. 
Jacoby,  superintendent  of  telegraphs  for  the  Lehigh 
Valley  Railroad  Company ;  vice-president,  W.  J. 
Holton,  chief  train  dispatcher  for  the  Chicago  and 
Western  Indiana  Railroad  Company ;  secretary,  P. 
W.  Drew,  superintendent  of  telegraph  for  the  Wis- 
consin Central  Railroad  Company. 

After  the  election  of  officers  and  new  members  and 
the  announcement  of  the  new  cipher  code  for  use 
in  the  administrative  department  of  railroad  com- 
panies, adjournment  was  taken  until  afternoon,  when 
telephone  matters  in  connection  with  railroad  busi- 
ness were  taken  up.  A  theater  party  for  the  mem- 
bers of  the  association  was  given  at  the  Illinois 
Theater  on  Wednesday  evening  by  the  Edison  Man- 
ufacturing Company  of  New  York  and  the  Central 
Electric  Company  of  Chicago. 

During  the  meeting  W.  J.  Holton  read  a  paper 
on  "The  Use  of  Typewriters  in  Copying  Train  Or- 
ders." The  discussion  following  this  paper  was  very 
spirited,  owing  to  the  different  views  of  members  of 
the  association  on  that  subject.  Following  Mr.  Hol- 
ton's  paper  an  interesting  talk  on  "Telephoning  from 
Moving  Trains"  was  given  by  C.  E.  Bidwell  of  To- 
ledo, Ohio,  whose  experiments  at  Grand  Rapids, 
Mich.,  were  described  in  a  recent  issue  of  the  West- 
ern Electrician.  On  Thursday  afternoon  the  members 
of  the  association  were  invited  by  the  Edison  and 
Central  Electric  Companies  to  take  a  ride  through 
the  parks  of  the  city. 

Following  is  a  list  of  the  names  of  the  members 
in  attendance  at  the  convention :  C.  F.  Annett,  Illi- 
nois Central,  Chicago,  111. ;  W.  F.  Williams,  S.  A.  L., 
Portsmouth,  Va. ;  L.  B.  Foley,  D.,  L.  &  W.,  New 
York,  N.  Y.;  W.  W.  Ryder,  C,  B.  &  Q.  Chicago, 
111. ;  G.  M.  Dugan,  Illinois  Central,  Chicago,  111. ; 
U.  J.  Fry,  C,  M.  &  St.  P.,  Milwaukee,  Wis. ;  C.  A. 
Darlton,  Southern,  Washington,  D.  C. ;  G.  C.  Kins- 
man, Wabash,  Decatur,  111. ;  George  L.  Lang,  C.  N. 
O.  &  T..  Lexington,  Ky. ;  C.  Selden,  Baltimore  & 
Ohio,  Baltimore,  Md. ;  G.  H.  Thayer,  C.  &  N.  W., 
Chicago,  111.;  E.  E.  Torrey.  Michigan  Central,  De- 
troit, Mich.;  H.  C.  Hope.  C,  St.  P.,  M.  &  O.,  St. 
Paul,  Minn.;  S.  K.  Bullard,  M.,  K.  &  T..  Sedalia, 
Mo. ;  P.  W.  Drew,  Wisconsin  Central,  Milwaukee, 
Wis. ;  C.  B.  Phelps,  L.  &  N.,  Louisville.  Ky. ;  C.  G. 
Sholes,  A„  T.  &  S.  P.,  Topeka,  Kan, ;  K.  McKenzie, 
M.  &  O.,  Jackson,  Tenn. ;  H.  T.  Simpson,  C.  &  O., 
Richmond,  Va. ;  J.  H.  Jacoby,  L.  V.,  South  Bethle- 
hem, Pa.;  W.  J.  Holton,  Chicago  &  Western  Indi- 
ana, Chicago,  111. ;  W.  P.  McFarlane,  F.  E.  &  M.  V., 
Omaha,  Neb.:  A.  R.  Lingafelt,  C,  R.  I.  &  P.,  To- 
peka, Kan. ;  F.  E.  Clarey,  Col.  &  Southern,  Denver, 
Col. 


Changes    in    United    States    Telephone 
Company. 

A  syndicate  has  been  formed  among  the  Independ- 
ent telephone  men  of  Ohio  to  purchase  12,000  shares 
of  the  stock  of  the  United  States  Telegraph  Com- 
pany of  Cleveland  at  $25  a  share.  This  will  leave 
8,000  shares  in  the  hands  of  the  Federal  Telephone 
Company,  or  the  Everett-Moore  syndicate.  It  is 
proposed  in  the  change  to  issue  $200,000  of  preferred 
stock,  which  will  be  sold  to  cover  the  floating  in- 
debtedness of  the  company.  This  will  be  sold  at 
par,  and  each  purchaser  of  one  share  will  be  allowed 
six  shares  of  common  stock  at  the  rate  of  $25  a 
share.  It  is  also  reported  that  the  syndicate,  has 
secured  a  buyer  for  the  remainder  of  the  bonds  at 

The  United  States  Company,  which  has  a  network 
of  long-distance  lines  in  Ohio,  has  been  earning 
$40,000  a  year  above  its  interest  charges,  or  two  per 
cent.,  on  its  capital  stock.  With  the  completion  of 
the  Toledo  Independent  plant,  it  will  have  connection 
for  its  Ohio  lines  with  the  West  and  Northwest. 
Some  extensions  will  be  made  to  the  lines  already 
in  operation,  and  considerable  wire  will  be  strung  on 
the  poles  already  erected  to  enlarge  the  facilities  in 
certain  directions.  The  outlook  for  this  company  is 
now    better   than    it    has    been    for    months    past. 

Harry  H.  Robinson  has  been  appointed  assistant 
general  manager  of  the  United  States  Telephone 
Company.  Mr.  Robinson  has  been  with  this  com- 
pany only  about  eight  months,  having  been  employed 
for  the  two  years  previous  to  that  time  by  the  Central 
Union  Telephone  Company,  of  which  he  was  general 
superintendent.  Mr.  Robinson  is  well  known  in 
telephone  circles  in  Chicago,  and  is  spoken  of  by  his 
former  associates  as  a  very  active  and  resourceful 
young  man. 


American    Institute  of    Electrical    Engi- 
neers at  Great  Barrington. 

[Special  despatch  to  the  Western  Electrician.] 

Great  Barrington,  Mass.,  June  iS. — In  selecting 
the  town  of  Great  Barrington,  Mass.,  among  the 
Berkshire  Hills,  as  the  place  for  its  annual  conven- 
tion, the  American  Institute  of  Electrical  Engineers 
departed  from  its  usual  custom  of  holding  such  meet- 
ings in  large  cities;  but  the  innovation  has  been 
abundantly  justified  by  its  results.  The  arrival  on 
Tuesday  evening  of  a  special  train  of  Pullman 
coaches,  bringing  79  members  and  guests  of  the  In- 
stitute, was  the  signal  for  the  opening  of  the  fes- 
tivities which  the  citizens  of  Great  Barrington  had 
prepared  for  the  entertainment  of  the  visitors,  neither 
pains  nor  expense  having  been  spared  to  provide 
everything  for  their  comfort  and  pleasure.  The 
buildings  were  decorated  with  flowers  and  bunting 
and  the  town  hall  was  resplendent  with  a  huge  re- 
production of  the  Institute  emblem,  which  blazed 
forth  at  the  approach  of  darkness.  -  ' 

After  the  guests  had  been  escorted  to  their  re- 
spective hotels  by  the  various  members  of  the  local 
entertainment  committee,  a  reception  was  tendered 
them  by  the  citizens  of  the  town.  This  took  place 
at  the  Berkshire  Inn,  where  the  regular  sessions 
of  the  convention  are  being  held.  Mr.  William 
Stanley,  the  well-known  inventor,  a  resident  of 
Great  Barrington  and  chairman  of  the  local  commit- 
tee, made  an  address  of  welcome,  in  which  he  made 
happy  allusion  to  the  beauties  of  the  region,  to  which 
many  of  the  Institute  members  had  come  for  the 
first  time,  and  spoke  of  the  many  names,  illustrious 
in  the  electrical  profession,  which  were  enrolled 
among  the  number  of  its  citizens.  T.  C.  Martin, 
past-president,  responded  in  behalf  of  the  Institute, 
thanking  the  local  committee  and  the  citizens  who 
had  so  heartily  co-operated  with  them,  and  voicing 
the  pleasure  felt  at  such  a  hearty  welcome  to  the 
place  which  had  become  well  known  to  all  Institute 
members  in  connection  with  such  names  as  those  of 
the  late  Franklin  Leonard  Pope  and  others,  who  had 
done  so  much  to  raise  the  electrical  profession  to 
the  first  rank.  The  speeches  were  followed  by  danc- 
ing, and  supper  was  served  at  the  conclusion  of  the 
exercises. 

Wednesday  morning  was  given  over  to  the  business 
of  the  convention.  Papers  on  alternating-current 
work  by  F.  G.  Baum,  Maurice  Leblanc.  H.  W.  Buck 
and  ex-President  Steinmetz  were  read  and  discussed. 

The  number  of  guests  had  greatly  increased  by 
Wenesday  afternoon,  so  that  the  entertainments  pro- 
vided by  the  indefatigable  zeal  of  the  local  committee 
were  largely  attended.  Throughout  the  day  carriages 
were  provided  for  those  who  wished  to  drive  about 
the  beautiful  country  or  visit  the  links  of  the  Whan- 
tenuck  Golf  Club,  which  \yere  thrown  open  to  the 
Institute  and  its  guests. 

At  half-past  two  o'clock  the  works  of  the  Stanley 
Instrument  Company  were  visited,  and  at  four  the 
future  home  of  Mr.  Stanley,  Brookside,  situated  at 
the  southern  extremity  of  the  town,  was  the  scene 
of  a  charming  lawn  tea,  under  the  management  of 
the  Ladies'  Thursday  Morning  Club  of  Great  Bar- 
rington. The  guests  wandered  about  the  spacious 
grounds  until  summoned  together  by  the  announce- 
ment of  a  maypole  dance,  which  was  charmingly 
performed  by  a  bevy  of  little  girls.  This  was  fol- 
lowed by  musical  selections,  given  in  the  open  air. 
Elihu  Thomson  of  Lynn,  past-president,  arriving  dur- 
ing the  performance,  received  quite  an  ovation. 
N.    S. 

[A  complete  report  of  the  convention,  which  is 
scheduled  to  last  until  June  21st,  will  appear  in  the 
Western  Electrician  next  week. — Ed.] 


Change  in  Western  Union  Divisions. 

One  of  the  latest  manifestations  of  Colonel  R.  C. 
dowry's  vigorous  administration  of  the  Western 
Union  Telegraph  Company's  affairs  is  the  naming 
of  a  new  division  of  the  company's  field  of  opera- 
tions, which,  though  not  officially  announced,  is  gen- 
erally understood  from  the  appointment  of  Frank 
Jaynes  to  the  position  of  general  superintendent  of 
the  Pacific  Coast  division. 

The  Western  Union  company's  field  comprises 
three  divisions — Eastern,  Western  and  Southern — 
but  by  this  latest  move  the  western  division,  which 
embraces  the  company's  lines  west  of  Pittsburg,  is 
divided  in  two,  making  in  all  four  divisions.  Theo. 
P.  Cook  of  Chicago  will  continue  in  charge  of  the 
western  division,  which  will  in  reality  be  the  eastern 
end  of  the  old  western  division,  comprising  the 
central  western  states.  Mr.  Jaynes  will  have  control 
of  the  Pacific  slope  division,  with  headquarters  in 
San  Francisco. 


The  East   St.  Louis    (111.)    Railway  Company  has 
increased  its  capital  stock  from  $500,000  to  $2,500,000. 
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The  Early  Days  of  Telegraphy. 
By  Old  Operator. 
The  ways  of  handling  the  telegraph  when  I  was 
just  a  common  operator  like  the  rest  of  the  boys 
were  very  much  different  from  what  they  are  now ; 
and  in  those  primeval  times  there  were  very  many 
peculiarities  in  the  business  which  sound  strangely 
now    when    related. 

Those  enterprising  fathers  of  the  express  busi- 
ness, Livingston  and  Wells,  early  saw  a  huge  out- 
come to  the  telegraph  idea,  and,  while  engaged  at 
the  same  time  as  messengers,  doing  their  carrying 
between  New  York  and  Buffalo,  conceived  the  idea 
of  a  telegraph  line  between  those  cities.  Being  a 
well-known  and  responsible  firm,  they  solicited  sub- 
scriptions to  the  stock  of  a  telegraph  corporation, 
with  fair  success,  and  commenced  the  construction 
of  the  line  from  Albany  to  Buffalo.  The  further 
west  they  came,  however,  the  more  chary  the  people 
proved  to  be,  until,  arrived  at  Syracuse,  the  work 
was  stopped  for  want  of  funds.  Nothing  dismayed, 
however,  they  came  to  the  western  terminus  of  the 
route,  and  endeavored  to  enlist  capital  there.  The 
disbelief  there  was  so  universal  that  in  order  to 
convince  the  people  of  Buffalo  and  vicinity  of  the 
practicability  of  the  scheme,  a  line  about  22  miles 
in  length  was  constructed  to  Lockport,  and  an  op- 
crat'^r  from  Albany  was  put  in  charge  of  the  Buf- 
falo office.  A  middle-aged  gentleman  was  hur- 
riedly made  into  an  operator.  He  was  a  resident  of 
I.ockport,  who  took  charge  of  that  office.  Two  op- 
erators were  all  there  were  between  Syracuse  and 
Lake   Erie. 

It  was  no  uncommon  thing,  for  a  few  days  after 
the  line  was  opened  for  business,  for  people  to  test 
the  correctness  of  the  new-fangled  system  by  send- 
ing a  copy  of  the  "communication,"  as  it  was  called 
then,  by  mail,  for  comparison  at  the  receiving  ter- 
minal. 

The  instruments  used  on  that  line  would  to-day 
be  a  rare  curiosity — as  much  as  Morse's  port-rule 
key.  The  relay  consisted  of  four  pairs  of  magnets, 
arranged  horizontally,  on  the  four  sides  of  a  square, 
and  the  armature  was  placed  on  a  perpendicularly 
arranged  shaft,  something  as  if  it  were  a  paddle- 
wheel  standing  on  end.  Adjusting  screws  regulated 
the  movements  of  this,  and  a  coiled  spring  was  at- 
tached for  adjustment.  The  whole  was  fastened 
in  an  open  box,  about  one  foot  square,  and  weighed 
about  iS  pounds. 

The  register,  too,  was  unique  and  peculiar.  As 
there  were  only  the  two  offices  on  the  line,  apparatus 
similar  to  that  used  on  the  Baltimore  and  Wash- 
ington line  was  utilized.  The  pen  lever,  when 
working,  at  every  down  stroke  released  the  fly- 
wheel, and  the  paper  started.  At  the  same  time 
one  of  the  wheels,  which  had  three  or  four  pins 
projecting  from  the  inside,  struck  a  spring  lever 
and  thumped  a  bell  several  times  in  each  revolu- 
tion, to  call  the  operator's  attention.  Scissors  grind- 
ers have  much  the  same  arrangement  on  their  wheel- 
barrow mills.  The  operator,  when  he  came  in, 
found  his  message  waiting  for  him,  but  if  he  came 
uhilc  it  was  coming,  he  could  push  a  slide  and 
stop   the  bell. 

This  experimental  line  was  the  nucleus  of  the 
line  into  Canada,  crossing  the  river  at  Queenston, 
and  progressing  thence  through  St.  Catherines  and 
Hamilton  to  Toronto.  The  line  to  Buffalo  from 
ihe  East  had  now  been  completed,  and  the  public 
had  become  firm  believers,  by  that  time,  in  the 
truthfulness    of    telegraphic    dispatches. 

The  supply  of  operators  was  far  behind  the  de- 
mand. Thirty  days'  teaching  was  sufficient  to  place 
an  intelligent  boy  in  charge  of  a  small  office,  and 
middle-aged  men  were  importuned  to  become  op- 
erators  for   more   important   places. 

That  portion  of  the  line  which  lay  in  Canada 
was  constructed  toward  the  river,  while  the  exten- 
sion was  being  made  from  Lockport  to  meet  it  at 
the  dividing  line.  They  met  at  Queenston.  The 
wire,  a  No.  9  iron,  was  strung  over  the  gorge,  be- 
tween the  heights  on  the  American  side  and  Queens- 
ton Heights  in  Canada.  The  span  was  800  feet 
in  length,  above  a  boiling,  seething  mass  of  the 
most  turbulent  water. 

An  old-fashioned,  side-wheel  horse  ferryboat  was 
utilized  in  carrying  the  wire  across.  Fastening  the 
wire  at  a  high  point  on  the  one  shore,  the  reel 
was  carried  on  board  the  ferryboat,  which  then  ran 
up  stream  as  far  as  was  necessary,  against  the  rapid 
current.  Shooting  out  into  the  stream,  and  headed 
diagonally  across,  the  horses  being  cruelly  lashed  to 
keep  up  speed,  she  made  the  landing  on  the  Ameri- 
can shore,  where  a  couple  of  stalwart  fellows 
grabbed  the  wire,  and  raced  up  the  hill  with  it. 
Twice  or  thrice  during  the  crossing  the  wire  sagged 
into  the  water,  from  whence  it  rebounded,  im- 
periling the  safety  of  the  line,  but,  aside  from  a 
general  feeling  of  apprehension,  did  no  harm.  As 
it  touched  the  rapid  water  and   rebounded   it   gave 


out  an  angry  twang  that  was  heard  on  both  shores. 
The  line  was  completed  from  Buffalo  to  Toronto. 
Buffalo  asked  Lockport  to  remove  his  ground  wire, 
and  try  Queenston.  He  did  so,  and  put  ground  on 
the  Buffalo  side.  The  hour  for  the  test  had  been 
arranged  by  mail.  He  got  the  Canada  offices,  and 
was  requested  to  take  off  his  ground  and  let  Buf- 
falo in.  He  shifted  his  ground  and  told  Buffalo 
to  go  ahead  with  Queenston,  but  could  not  under- 
stand that  the  ground  must  come  off  completely; 
and  it  actually  became  necessary  for  a  man  to  go 
to  Lockport  and  remove  the  ground  before  he 
could  get  it  through  his  head  that  a  ground  was  not 
a    necessity   at   every    office. 

Almost  any  man  or  boy  who  desired,  providing 
his  reputation  was  satisfactory,  was  accepted  as 
an  apprentice.  The  ground  wire  having  been  re- 
moved at  the  Lockport  office,  the  line  was  in  work- 
ing order  from  Buffalo  to  Toronto.  The  battery 
was  divided,  one-half  at  Buffalo  and  the  remainder 
at  Hamilton.  This  battery  was  of  the  Grove  form, 
made  up  of  a  cylinder  of  zinc  having  an  arm  to 
which  was  soldered  a  thin  strip  of  platinum.  A 
porous  cell  sat  inside  the  zinc,  the  whole  being 
placed  in  a  large  glass  tumbler.  The  porous  cup 
was  filled  with  nitric  acid,  and  the  tumbler  with 
dilute  sulphuric  acid.  The  platinum  of  each  zinc 
formed  the  connecting  link,  by  being  immersed  in 
the  porous  cell  of  its  next  neighbor.  The  first  zinc 
had  a  wire  soldered  to  It,  and  this  was  twisted  to 
the  line  wire,  while  the  opposite  terminal  was 
soldered   to   a   ground   connection. 

This  battery  was  the  asses'  bridge  for  the  ap- 
prentice. It  was  taken  down  at  supper  time,  amal- 
gamated with  mercury,  and  left  in  the  water  until 
morning.  The  nitric  acid  was  turned  into  a  jug, 
and  on  renewing  the  battery  to  open  for  business  at 
8  o'clock  a.  m.  the  boy  or  man  would  fill  the  porous 
cups  with  half  old  and  half  fresh  acid. 

The  operators  were  compelled  to  stand  at  the 
table.  This  was  so  for  two  reasons:  The  weight 
which  ran  the  tape  register  required  some  distance 
to  drop,  and  it  was  deemed  unhealthy  to  sit  at  that 
kind  of  work.  In  opening  an  office  a  good  carpenter 
was  required  to  set  the  instruments  and  make  the 
holes  in  the  table  for  the  paper  to  run  through. 
A  huge  box,  open  at  the  top,  received  the  paper 
as  it   ran  off  through  the  table. 

The  key  was  in  three  pieces — the  key  proper, 
the  frame  and  trunnions,  and  the  anvil.  There 
was  no  circuit-closing  arrangement,  except  as  we 
extemporized  one — sometimes  by  a  book  or  stone 
on    the   key. 

In  order  to  save  the  battery  as  much  as  possible, 
when  the  line  was  not  in  use,  it  was  the  duty  of  the 
last  user  to  keep  the  circuit  until  another  operator 
took  it.  That  is,  after  receiving  a  message  the  re- 
ceiver would  answer  O.  K.,  and  then  close  the  line, 
nnening  it  at  short  intervals.  Another  operator 
wishing  to  use  the  line  would  simply  open  his  key. 
The  circuit  keeper  would  recognize  the  fact  when 
next  he  closed,  and  would  then  lay  a  weight  on  his 
key,  or  push  his  rude  circuit-closer  between  the 
anvil  and  the  frame  of  the  key. 

The  operator  at  H  office  looked  on  this  circuit 
keeping  as  a  nuisance,  and  being  of  an  inventive  turn 
of  mind,  made  an  attachment  to  the  office  clock,  by 
which  the  pendulum  did  the  work  for  him.  When 
the  register  ceased  to  click  he  would  lay  down  his 
law  book  which  he  was  studying  and  close  the 
kev  permanently. 

This  arrangement  was  looked  upon  with  envy  by 
his  brother  operators,  and  it  was  considered  a  great 
success.  Its  life  was  short,  however,  for  one  day 
when  H  office  was  keeping  circuit,  a  fire  broke  out 
close  by,  and  the  operator  left  the  office.  That  clock 
faithfully  kept  circuit  for  over  an  hour,  before  the 
operator  returned  to  cut  out  the  pendulum.  The 
clock   lost    Its    situation    as    circuit   keeper. 

Now  and  then,  even  in  those  days,  it  happened  that 
two  offices  wanted  the  circuit  at  the  same  instant, 
and,  of  course,  it  was  impossible  to  decide  which 
had  prior  right.  The  result  was  a  fight  which 
sometimes  lasted  many  minutes.  Among  the  op- 
erators was  one  who  had  but  one  arm.  After  such 
a  squabble  with  Q  office  one  day  he  made  the  re- 
mark over  the  line  that  he  would  never  fight  with 
Q  again,  "for,"  said  he,  "he  can  change  hands 
when  he  Is  tired  of  breaking  with  one  hand,  while 
T  have  none  to  change  when  I  am  tired." 

Tn  the  smaller  offices  the  operator  was  everything 
from  lineman  to  messenger,  and  was  compelled 
to  abandon  his  office  to  deliver  messages,  to  mend 
line.  etc.  On  these  occasions  he  posted  a  notice 
on  the  locked  door  which  told  the  story  of  his 
absence.  "Gone  to  deliver  a  communication." 
"Gone  to  mend  line — back  to-morrow,"  were  some 
of  these  notices.  Now  the  office  at  Queenston  was 
a  dull  one,  and  the  fishing  in  the  river,  in  a  scale 
of  one  to  seven,  was  about  six.  and  the  Q  operator 
was  fond  of  the  gentle  sport.    It  came  to  be  a  stand- 


ing joke  when  the  little  lad  could  not  be  raised, 
tliat  he  was  down  at  the  river.  One  day,  on  his 
return  from  delivering  a  message  a  couple  of  miles 
away,  he  found  a  notice  on  the  office  door  which 
read,  "Gone  fishing.  Back  as  soon  as  the  bait  is 
exhausted." 

The  office  was  In  a  corner  of  the  Canada  cus- 
toms warehouse,  and  the  surveyor  of  customs  was 
a  director  in  the  telegraph  company.  The  youth 
at  Q,  having  nothing  else  to  do  during  the  weary 
hours,  soon  became  a  sound  reader,  and  read  every- 
thing that  passed   over   the   line. 

Mr.  McM.,  the  customs  officer,  passed  much  of 
his  time  in  the  telegraph  pen — it  was  not  much 
better — learning  to  telegraph,  after  a  fashion,  and 
it  was  not  infrequently  that  he  asked  if  X  was  a 
fip  and  a  stroke  and  two  fips,  or  if  G  was  a  fip 
and  two  strokes  or  two  strokes  and  a  fip,  or  some- 
thing similar.  The  answering  of  such  a  question, 
while  sending  a  message,  often  placed  a  rather  long 
space  in  the  middle  of  the  word,  but  we  had  plenty 
of    time. 

On  one  occasion,  while  he  was  in  the  Toronto 
office,  the  operators  complained  that  Mr.  Q.,  the 
boy  at  Queenston,  could  never  be  raised.  Mc. 
looked  at  his  watch,  and  knowing  that  the  boy 
would  be  In  his  office  at  that  hour,  bet  a  bottle  of 
champagne  that  he,  Mc,  would  spell  the  operator's 
name  and  say  "where  are  you?"  and  that  the  youth 
would  answer.  The  bet  was  accepted,  and  Mc.  won, 
for  the  boy  responded,  "Hullo,  Mr.  Mc,  here  I 
am." 

The  line  between  Queenston  and  Lockport  ran 
through  an  Indian  reservation.  The  line  was  down 
on  one  occasion,  and  the  lad  started  out  to  mend  it. 
The  wire  used  was  of  No.  12  hard  copper,  and 
was  not  difficult  to  handle,  provided  a  ladder  could 
be  got  to  reach  the  top  of  the  pole.  Then,  by 
loosening  the  wire  from  the  insulator,  the  sag 
would  allow  a  hook  connection  to  be  made,  which 
would  remain  until  a  regular  lineman  could  get 
round   to  fix  it. 

That  day  the  boy  met  an  Indian  of  whom  he 
inquired  if  the  line  was  broken  near  by.  The  Indian 
replied,  in  fair  English :  "Yes ;  'um  broke ;  Ingin 
make  good,"  and,  after  some  farther  explanation,  the 
boy  gave  the  Indian  a  quarter  and  passed  on.  He 
found  the  place  there  the  Indian  had  pulled  the 
wire  as  tight  as  he  could,  and  completed  the  mend 
by  tying  in  a  piece  of  rope  about  two  feet  long. 
With  the  help  of  some  others,  and  a  crooked  barn 
ladder,  the  boy  managed  to  make  a  temporary  splice, 
and    reached    a    stopping   place   before    dark. 

A  lady  stepped  Into  one  of  the  offices  one  day,  and 
asked  the  cost  of  a  message  to  Hamilton.  The 
usual  answer  to  a  query  of  that  kind  was,  "So 
much" — naming  the  rate-— "for  10  words,  exclusive 
of  the  address  and  signature,  for  which  we  charge 
nothing."  She  wrote  a  message:  "To  Mr.  Blank, 
H. :  Mrs.  Blank."  The  operator,  acknowledging 
the  joke,  sent  it  free. 

In  due  time  the  boy  became,  as  things  were  then 
reckoned,,  an  expert  operator,  and  was  promoted 
to  better  places.  On  one  occasion  he  was  ordered 
to  Lockport  to  take  the  place  of  the  operator  while 
the  latter  was  off  on  vacation.  The  afternoon  paper 
took  report,  and  the  first  day  the  youth  was  read- 
ing from  the  tape  while  the  reporter  copied.  It  wai> 
In  summer,  and  the  office  windows  were  open. 
Suddenly  there  was  a  commotion  in  the  street,  and 
the  strange  operator  rushed  to  see  the  cause,  but 
kept  on  reading.  The  reporter  threw  down  his 
pencil,  and  broke  out  angrily  at  the  boy,  who  kept 
nn  reading.  Finally,  taking  a  fresh  sheet,  the  re- 
porter commenced  copying  again.  When  the  end 
nf  the  report  came,  the  boy  went  back  on  the  tape, 
filled  in  the  lost  lines,  and  the  reporter  went  away 
thunderstruck.  The  paper  next  day  told  the  whole 
story  and  speculated  on  the  possibility  of  operators 
in  the  future  being  able  to  get  along  without  paper 
to   read  from. 


Bell    Telephone    Acquisitions    In    Ten- 
nessee. 

The  Cumberland  Telephone  and  Telegraph  Com- 
p'any  is  exhibiting  considerable  activity  in  taking 
over  Indeoendent  properties.  The  following  acquisi- 
tions in  Tennessee  are  reported: 

The  Weakley  County  Telephone  Company  has  be- 
come a  licensee  of  the  Cumberland  comoany. 

The  Dixie  Telephone  Company,  with  headquarters 
at  Tracy  Citv,  has  sold  its  lines  outside  of  Grundy 
County  to  the  Cumberland  company  and  has  ar- 
ranged for  the  use  of  Bell  telephones  in  Tracy  City 
and   Grundy   County. 

The  Carroll  County  Telephone  Company,  with 
headquarters  at  Huntington,  and  with  exchanges  at 
McKenzie,  Huntington.  McLemorsvIlle  and  Hollow 
Rock.  oDcrating  about  300  telephones  and  too  miles 
of  toll  line,  has  also  sold  its  property  to  the  Cum- 
berland company. 
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St.  Joseph  River  Waterpower  Develop- 
ment at  Buchanan,  Mich. 

Among  the  best  and  most  favorably  situated  water- 
powers  in  Michigan  is  the  one  located  at  Buchanan, 
Mich.,  on  the  St.  Joseph  River.  This  river  has  a 
minimum  volume  of  150,000  cubic  feet  per  minute 
and  is  said  to  be  the  most  reliably  constant  of  any 
in  the  Northwest.  However,  as  the  river  flows  over 
a  bed  of  sand  and  gravel,  and  between  banks  of  the 
same  material,  the  erection  of  dams  to  impound  its 
waters  has  been  attended  with  much  difficulty  and 
uncertainty,  entailing  a  first  cost  varying  from  $40,000 
to  $50,000  each.  The  loose,  porous  sand  upon  which 
they  rest  is  readily  removed  by  the  force  of  the 
water  falling  from  the  dam,  so  that  the  latter  is  apt 
to  settle  and  washouts  are  liable  to  occur.  This 
callSj  from  year  to  year,  for  such  outlays  for  re- 
building and  maintaining  that,  according  to  good 
authority,  some  dams  have  cost,  up  to  the  present 
time,  from  $120,000  to  $150,000. 

A  Beardsley  patent  gravity  dam,  400  feet  long  and' 
10  feet  high,  was  built  at  Buchanan  by  its  inventor 
in  1893  at  a  cost  of  about  $io,ooo.  The  work  in- 
cluded substantial  stone  abutments,  and  for  eight 
years  thereafter  it  is  said  to  have  required  no  atten- 
tion: but  at  the  time  of  building,  as  the  proprietor 
stubbornly  objected,  the  inventor's  watertight  deck 
was  not  used,  and  instead  two  layers  of  two-inch  oak 
plank  of  var\ing  thickness  were  employed.  This 
left  spaces  through  which  the  water  wasted,  and  last 
season  the  deck  had  to  be  repaired. 

It  is  asserted  that  had  the  Beardsley  gravity  deck 
been  used,  this  leakage  and  impairment  would  not 
have  happened,  as  the  purely  scientific  principles  of 
the  mechanical  construction  of  the  dam  employs  the 
gravity  of  the  water  as  a  constant  pressure  which 
forces  the  joints  of  the  deck  together,  as  do  the 
■  ot-s  of  a  water  cask,  making  the  deck  permanently 
watertight,  and  though  the  dam  may  be  moved  sev- 
eral inches  in  part  or  in  whole,  it  is  said,  the  joints 
will  not  be  opened  to  cause  leakage.  The  construc- 
tion of  the  deck  also  converts  injurious  forces  and 
elements  into  agents  of  protection  against  floods,  ice 
expansion,  vacuums  and  decay. 

The  impounded  w'ater  at  the  Buchanan  dam  is  con- 
ducted through  a  short  canal  to  the  power  house, 
where  at  lowest  stages  of  water  an  efficiency  of  about 
3.500  horsepower  may  be  developed,  and  during  eight 
to  nine  months  of  the  year  it  may  be  increased  to 
5.000  or  6.000  horsepower. 

The  novel  and  valuable  features  developed  in  this 
type  of  dam,  as  exhibited  at  Buchanan,  are  its  low 
cost  and  cheap  maintenance.  These  economical  fac- 
tors have  attracted  much  attention,  and,  it  is  said, 
have  been  examined  and  approved  by  interested  par- 
ties from  many  quarters  of  the  United  States.     The 
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Westinghouse  Type-N  Transformer. 

To  meet  the  demand  for  a  transformer  of  mod- 
erate cost  but  which  may  be  relied  unon  to  give 
continuous  and  satisfactory  service,  the  Westing- 
house  Electric  and  Manufacturing  Company  of 
Pittsburg,  Pa.,  has  introduced  the  tjT)e-N  trans- 
former. The  designs  for  this  line  of  transformers 
liave  been  worked  out  with  great  care,  particular 
attention  being  paid  to  the  method  of  insulation, 
and_  the  other  valuable  features  of  the  company's 
well-known  O.  D.  transformers  have  been  embodied. 
The  new  transformer  is  not  intended  to  replace  the 
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Villard's  Wheeled  Conduit  Rods. 

The  celerity  with  which  the  Villard  automatic 
wheeled  conduit  rods  can  be  coupled  and  uncoupled 
and  the  ease  with  which  they  can  be  pushed  into  the 
ducts,  are  said  to  be  very  advantageous  points  in 
their  favor.  The  rods  are  simple  in  construction, 
durable,  and  will  not  buckle  or  form  a  zigzag  line 
when  they  are  pushed  through  the  conduit.  They 
have  been  evolved  by  a  practical  conduit  workman, 
from  an  experience  of  several  years,  during  which 
time  he  "rodded"  several  millions  of  feet.  These 
rods   are  said  to  possess   all   the  good   qualities  of 


Five-kilowatt  Size.  Fig.  2.     Assembled  Coils  Showing  Spread  Ends.      Fig.  3.     Traosforiner  Without  Case, 

WESTINGHOUSE   lYPE-N   TRANSFORMER. 

company's  O.  D.  type,  but  rather  to  fill  the  demand 
for  a  reliable  transformer,  which,  provided  with 
additional  ratios  of  transformation,  has  a  greatly 
extended  range  of  voltage.     In  Fig.  i  is  illustrated 
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a    five-kilowatt   type-N    transformer. 

The  form  of  transformer  construction  adopted 
by  the  Westinghouse  company  is  known  as  the 
"shell"  t3T>e,  which,  as  compared  with  the  "core" 
type,  avoids  excessive  voltage  between  the  layers  of 
the  winding  and  high  internal  temperature,  while 
retaining  high  efficiency  and  good  regula- 
tion. The  possibility  of  excessive  internal 
temperatures  is  prevented  by  spreading  the 
coils  apart  at  the  ends  beyond  the  iron. 
A  set  of  assembled  coils  of  one  of  the 
transformers,  showing  the  spread  ends, 
is  illustrated  in  Fig.  2,  while  Fig.  3  hows 
the  transformer  without  case. 

The  coils  are  wound  deep  and  narrow, 
with  many  layers  and  few  turns  per  layer, 
so  that  the  voltage  between  adjacent 
layers  is  low,  thus  reducing  the  liability 
of  short-circuiting.  Before  being  sent  out 
these  transformers  are  subjected  to  insu- 
lation tests  which  are  said  to  be  much 
more  severe  than  those  required  by  the 
National    Board   of   Fire   Underwriters. 

The  primary  w-inding  of  the  type-N 
transformer   is    divided    into    equal   parts. 


dam  was  constructed  by  the  Beardsley  Gravity  Dam 
and  Construction  Company  of  Elkhart,  Ind. 

The  accompanying  illustration  gives  a  view  of  the 
dam  and  headgates  in  the  distance,  the  short  canal 
temporarily  empt}'  of  its  water,  and  the  power  house 
and  d^Tiamo  building  as  designed  and  constructed 
by  Mr.  Beardsley  to  develop  about  500  horsepower 
electric  energy  for  illumination  and  pow'er  purposes 
in  Buchanan.  In  the  foreground  is  shown  the  10 
waterwheel  pits,  now  being  constructed  w'ith  concrete 
and  steel,  for  the  installment  of  a  2, 000- horsepower 
electric  plant,  by  the  proprietor,  C.  A.  Chapin.  All 
the  work  is  being  constructed  on  the  most  improved 
and  up-to-date  methods,  and  when  completed  will 
comprise,  it  is  expected,  one  of  the  most  permanent 
and  financially  successful  waterpower  plants  in  the 
country. 


which  may  be  connected  in  series  or  in  multiple. 
The  secondary  winding  is  divided  into  four  equal 
parts,  which  may  be  connected  in  series,  series-mul- 
tiple or  multiple.  The  primaries  of  all  transformers 
are  w^ound  nominally  for  r,ooo  and  2,000  volts.  Trans- 
formers from  one-half  to  25  kilowatts,  inclusive,  are 
wound  for  nominal  secondary  voltages  of  50,  100  and 
200  (class  200),  and  those  from  two  to  50  kilowatts, 
inclusive,  for  voltages  of  100,  200  and  400  (class  400). 
The  sp'^ondary  voltages  in  each  class  of  transformers 


the  solid  joint,  and  have,  in  addition  thereto,  the 
advantages  of  being  quickly  connected  and  discon- 
nected and  of  being  easily  pushed  or  drawn  through 
the    ducts. 

In  the  construction  of  the  rods  special  provision 
is  made  for  their  becoming  rigid  when  they  are 
pushed  through  the  conduits,  and  flexible  when  they 
are  pulled,  thus  allowing  a  considerable  variance 
when  crossing  a  manhole  and  making  it  easy  to 
take  another  duct  out  of  line  with  the  first.  The 
rods  become  rigid  again  when  pushed  into  the  new 
conduit  on  the  opposite  side.  It  is  said  to  be  a 
physical  impossibility  for  the  rods  to  become  un- 
coupled while  in  the  conduits,  owing  to  the  fact 
that  they  have  to  be  raised  20  inches,  or  to  an  angle 
of  about  45   degrees,  before  they  can  be   separated. 

The  Villard  rods  consist  of  very  hard  bronze  coup- 
lings, the  wheels  being  of  chilled  cast  iron,  and  the 
rods  of  first-class  seasoned  hickory,  soaked  in  oil. 
The  soaking  of  the  rods  in  oil  prevents  their  ab- 
sorbing moisture,  and  thereby  prolongs  the  life  of 
the  wood.  The  rods  are  fastened  securely  in  the 
ferules,  with  a  wedge  at  the  inner  end,  which  en- 
ables them  to  stand  more  tension  than  they  would 
if  they  were  fastened  by  the  ordinary  riveting. 

The  manufacturer  asserts  that  the  wheels  on  the 
conduit  rods  serve  three  purposes:  First,  they  save 
friction  and  wear  on  the  rods  themselves,  enabling 
one  man  to  push  with  ease  a  set  of  200  rods,  or 
600  feet.  The  ordinary  section  length  averages  ap- 
proximately 400  feet,  thus  making  rodding  with 
Villard  rods  light  work.  Second,  they  serve  as 
duct  cleaners,  each  pair  of  wheels  bringing  out  a 
quantity  of  dry  dirt  or  mud,  as  they  are  removed 
from  the  conduit  or  passed  through  a  manhole,  leav- 
ing the  duct  comparatively  clean.  In  removing  ob- 
structions a  very  hard  blow  can  be  struck  with 
telling  effect,  with  these  rods  without  the  slightest 
injury  to  the  rods.     Third,  the  wheels  also  act  as  a 


villard's  wheeled  conduit  rods. 


Stanley-Ganz  Alliance  Reported. 

Following  up  the  report  that  the  Whitney-Elkins- 
Ryan  group  of  capitalists  had  invested  heavily  in 
the  Stanley  Electric  Manufacturing  Company  of 
Pittsfield,  ilass.,  mention  of  which  was  made  in  the 
\\  estern  Electrician  of  last  week,  comes  the  asser- 
tion that  the  Stanley  company  is  about  to  enter  into 
co-operative  relations  with  Ganz  &  Co.  of  Budapest, 
Hungary.  By  such  an  agreement  the  Stanley  com- 
pany would  manufacture  for  use  in  this  country  the 
high-tension  alternating-current  railway  equipments 
introduced  in  Europe  by  Ganz  &  Co.  Beyond  the 
statement  that  the  Stanley  plant  w^as  to  be  consid- 
erably enlarged,  no  definite  information  concerning 
the  Ganz  rumor  could  be  obtained  at  the  Stanley 
company's  offices. 


can  be  varied  to  suit  either  the  varying  line  voltages 
of  an  extensive  transmission  system,  or  to  give  special 
voltages  from  standard  circuits.  All  transformers 
are  arranged  for  three-wire  secondary  distribution, 
and  the  secondary  coils  are  cross-connected  to  give 
equal  voltages  on  both  circuts,  even  with  large  un- 
balanced loads. 


Articles  of  incorporation  of  the  Iowa  and  Min- 
nesota Electric  Company  have  been  filed  in  Iowa. 
The  capital  stock  is  $500,000.  and  the  principal 
place  of  business  is  Decorah.  Iowa.  It  is  proposed 
to  build  an  electric  railroad  between  Decorah.  Iowa, 
and  St.  Paul,  Minn.,  about  135  miles.  The  road 
is  to  carry  freight,  baggage  and  mail  and  express 
as  well  as  passengers.  The  following-named  gentle- 
men are  officers :  President,  H.  R.  Wells :  vice- 
president,  R.  E.  Thompson;  treasurer,  H.  Nupson, 
and  secretary,  S.  A.  Langum,  all  of  Preston,  Minn. 


guide  to  the  rods,  which  cause  them  to  take  a  bend 
or  curve  as  great  as  2V2  feet  in  12.  The  wheels 
insure  a  2^-inch  duct  opening  through  the  entire 
section  length,  thus  allowing  a  cable  of  that  dimen- 
sion to  be  installed  without  any  danger  from  ob- 
structions. 

The  average  day's  work  of  four  men,  with  the  old- 
style  screw  rods,  is  3.000  to  4,000  feet ;  while  with 
thest  Villard  automatic  wheeled  rods,  the  average 
day's  rodding  of  two  men  is  from  8,000  to  10,000 
feet.  On  one  occasion  two  men  did  20,913  feet  of 
rodding  in  eight  hours. 

These  rods  are  regularly  made  in  hickory,  seven- 
eighths  and  one-inch  diameter  by  three  feet  long, 
and  special  sizes  to  order.  They  are  put  up  in  sets 
of  200  rods,  or  600  feet.  James  S.  Barron  &  Co.. 
200-206  West  Broadway,  New  York,  are  the  sole 
agents. 


444 


WESTERN    ELECTRICIAN' 


June  21,  1902 


Telephone  News  from  the  Northwest. 

The  Supreme  Court  of  North  Dakota  has  handed 
down  a  decision  in  the  case  of  Donovan  vs.  the 
Langdon  Telephone  Company,  which  is  against  the 
company.  The  decision  holds  that  the  owner  of  a 
lot  is  the  owner  in  fee  of  the  street  to  the  center,  and 
the  telephone  company  cannot  erect  poles  in  the 
street  in  front  of  his  lot  without  compensating  him 
for  the  damage  therefrom.  The  court  holds  that  a 
franchise  cannot  override  the  rights  of  the  property 
holder. 

The  Northwestern  Telephone  Exchange  Company 
in  St.  Paul  has  been  defeated  in  its  case  against  the 
city,  before  the  Supreme  Court  of  Minnesota.  The 
council  granfd  the  company  a  conditional  permis- 
sion for  poles  on  certain  streets,  the  locations  of  the 
poles  to  be  determined  by  the  commissioner  of  pub- 
lic works.  The  commissioner  refused  to  designate 
the  positions  for  poles,  and  the  company  proceeded 
to  erect  them  without  it.  The  manager  was  arrested 
and  fined  for  so  doing,  and  the  defense  claimed 
that  the  commissioner  refused  to  act  for  arbitrary 
and  unjustifiable  reasons.  The  Suoreme  Court  holds 
that  this  is  no  excuse  and  the  company  had  no  right 
to  erect  poles  and  wires  without  securing  the  com- 
missioner's  action,  as   provided   by  the   council. 

The  Wisconsin  Telephone  Company  will  expend 
$60,000  in  Eau  Claire,  Wis.,  placing  its  wires  under- 
ground. 

The  Bell  Telephone  Manufacturing  Company  of 
Baraboo.  Wis.,  will  establish  a  local  exchange  for 
Hayward,  Wis. 

The  Cannon  Valley  Telephone  Company  of  Water- 
ville.  Minn.,  has  voted  to  increase  its  capital  stock 
to  $30,000. 

The  Hawkeye  Telephone  Company  of  Perry,  Iowa, 
has  been  granted  a  franchise  at  Earlham,  Iowa,  for 
a    local    exchange. 

The  cornerstone  has  been  laid  for  the  new  office 
building  of  the  Lewistown  Telephone  Company  at 
Lewistown,  Mont. 

The  Milton  (Wis.)  Telephone  Comoanv  has  been 
sold  by  its  owners,  Richardson  &  Hadden,  to  Mrs. 
Oviatt   &    Son  of   Milton   Junction. 

The  American  Telephone  and  Telegraph  Company 
has  been  granted  a  franchise  at  Fort  Madison,  Iowa, 
by  popular  vote. 

The  Blackhawk  Telephone  Association  will  estab- 
lish a  local  exchange  at  Hudson,  Iowa.  This  is 
the  outcome  of  a  series  of  differences  between  the 
association  and  the  Cedar  Valley  Telephone  Com- 
pany. The  latter  sought  to  raise  the  exchange  fee 
to  50  cents  a  month,  and  the  association  would  not 
agree  to  it 

A  telephone  war  is  on  at  Colfax,  Iowa,  between 
the  Jasper  County  and  the  Colfax  Telephone  com- 
panies. Many  farmers  are  subscribers  to  both  sys- 
tems. Competition  has  been  so  fierce  that  it  has 
been  possible  to  secure  both  services  for  less  than 
the  original  price  of  one.  R. 


Southern  Telephone  Notes. 

Charlotte,  N.  C,  June  13.--J.  T.  Bartlett,  W.  P. 
Powell  and  O.  H.  Ward  have  incorporated  the  Bart- 
lett-Walberg  Telephone  Company  at  Bartlett,  Texas, 
with   a   capital   stock   of  $2,000. 

The  Goochland  (Va.)  Telephone  Company  is  build- 
ing about  10  miles  of  lines  to  Oilville  and  Silking. 
A  line  to  Richmond  will  also  be  built  at  once. 

The  Cumberland  Telephone  Company  is  building 
a  line  from  Knoxville,  Tenn.,  into  Clar  Fork  Valley. 

The  Knox  Telephone  Company  of  Barbourville, 
Ky.,  has  been  chartered  to  build  a  line  to  Corbin. 
Branch  lines  into  the  county  will  also  be  constructed. 

The  Columbus  Telephone  Company  of  Chadbourn, 
N.  C,  has  been  chartered  with  a  capital  stock  of 
$5,000  by  T.  G.   Hyman  and  others. 

The  Southern  Bell  Telephone  Company  has  ob- 
tained a  franchise  I0  build  its  long-distance  lines 
in  Florida.  A  line  from  St.  Augustine  to  Jackson- 
ville will  be  built  and  later  a  line  to  Palatka,  and 
finally  connection  with  the  other  southern  long-dis- 
tance lines  will  be  made. 

The  Standard  Telephone  Company  of  Atlanta, 
Ga.,  is  being  placed  in  the  hands  of  receivers.  C.  J. 
Simmons  having  already  qualified  as  one  of  the  re- 
ceivers.    The  company's  work  will   not  be  affected. 

L. 


Indiana  Telephone  Items. 

Telephone  companies  were  incorporated  in  Indiana 
last  week  as  follows : 

Monroe  County  Telephone  Company ;  capital  stock, 
$5,000;  directors,  A.  F.  McCormick,  J.  E.  Luzarder 
and  others. 

Knox  County  Telephone  Company;  capital  stock, 
$25,000;  incorporators.  W.  H.  Vollmer  of  Vincennes, 
D.  A.  Yoder  of  Cleveland,  Ohio,  and  others. 

Citizens'  Telephone  Company  of  Clay  County;  cap- 
ital stock,  $50,000;  directors,  J.  G.  H.  Klingler.  S.  M. 
Stigler  and  others  of  Brazil ;  to  operate  lines  in 
Brazil  and  throughout  Clay,  Vigo,  Green,  Owen,  Put- 
nam and  Park  Counties. 

The  Springport  Rural  Telephone  Company  of 
Springport  has  been  incorporated  with  capital  stock 
of    $4,000 

The  county  commissioners  of  Madison  County 
have  granted  a  franchise  to  the  Anderson  Telephone 
and  Telegraph  Company  of  Indiana  to  construct  and 
operate  its  telephone  and  telegraph  lines  through  the 
county.  The  company  is  building  lines  from  Indi- 
anapolis to  Marion,  through   Anderson.     The  terms 


are  that  the  company  pay  the  county  $360  for  the 
use  of  the  roads  and  furnish  the  county  free  instru- 
ments. The  American  Telephone  and  Telegraph 
Company  and  the  Anderson  company  are  having 
trouble  and  a  crew  of  workmen  for  the  American 
company  is  under  arrest  at  the  instance  of  the  county 
commissioners.  The  American  company  applied  for 
a  franchise,  but  would  not  comply  with  some  of 
the  demands  of  the  commissioners,  and  the  franchise 
was  not  granted.  The  company,  however,  proceeded 
to  distribute  poles  along  the  highway  and  when 
workmen  attempted  to  plant  them  they  were  ar- 
rested. 

The  Independent  Telephone  Company,  composed 
of  Fort  Wayne  capitalists,  is  building  a  line  through 
St.  Joseph  County  to  Chicago.  The  farmers  owning 
abutting  property  said  they  did  not  want  any  ''new- 
fangled" things  on  their  public  highway  and  pro- 
ceeded to  cut  down  15  poles  and  made  cordwood  of 
them.  The  wires  were  also  cut  at  different  points. 
The  company  gave  the  offenders  the  privilege  of 
making  all  damages  good  or  suffering  prosecution. 
They  chose  the  former,  after  realizing  the  magnitude 
of  their   offense.  F. 


Chinese    Telephone    Exchange    in    San 
Francisco. 

The  comparatively  new  Chinese  telephone  ex- 
change in  San  Francisco  is  still  attracting  attention. 
It  has  been  14  years  since  the  number  of  Chinese 
subscribers  to  the  Pacific  States  Telephone  and  Tele- 
graph Company's  service  increased  to'  such  an  extent 
in  San  Francisco  that  a  branch  office  for  Chinese 
subscribers  became  necessary.  Since  the  installation 
of  the  first  branch  office,  several  additions  have 
been  made,  culminating  in  the  present  adequate 
equipment.  At  the  present  time  there  are  260  sub- 
scribers to  the  Chinese  exchange.  The  subscription 
rate  is  $2.50  a  month.  For  calls  outside  of  China- 
town  an    extra   charge    of  five   cents   is   made. 

Loo  Kura  Shu  is  the  name  of  the  manager  of  the 
Chinese  exchange  and  he  is  said  to  be  a  pleasant, 
well-educated  man  who  makes  it  his  duty  to  see 
to  the  entertainment  of  all  who  visit  the  e'xchange. 
The  operators  are  all  Mongolians  and  their  work 
requires  an  unusually  good  memory,  as  the  sub- 
scribers call  more  frequently  by  name  than  by  num- 
ber. 

The  telephone  is  one  of  the  few  American  inven- 
tions popular  with  the  Chinese,  and  in  the  ex- 
change there  is  seen  a  curious  combination  of  Ori- 
ental luxury  and  American  inventiveness.  Although 
electric  lights  have  been  placed  in  the  ceiling,  the 
room  is  hung  with  rare  lanterns  and  decorated  with 
dragons  and  serpents.  Tea-tables,  upon  which  are 
placed  tea  and  tobacco  for  the  visitors,  and  teak- 
wood  chairs,  with  cushions  of  silk,  are  scattered 
about,  while  the  shrine  of  the  Joss,  decorated  with 
gold,  silver  and  lacquer,  with  silk  curtains,  is  ac- 
corded a  place  of  prominence.  Chinese  merchants, 
while  waiting  for  calls,  are  frequently  seen  puffing 
at  oddly  shaped  pipes  or  sipping  a  cup  of  tea,  and 
the  atmosphere  of  the  whole  place  is  curiously  dif- 
ferent from  the  rnatter-of-fact,  bustling  air  usually 
associated  with  a  telephone  exchange. 


TELEPHONE  MEN. 


J.  F.  Weber  has  been  made  manager  of  the  Iowa 
Telephone  Company's  exchange  at  Keokuk,  Iowa. 

Robert  Campbell,  manager  of  the  Central  Union 
Telephone  Company  at  Mishawaka,  Ind.,  and  Miss 
J.  Louise  Perkins  of  that  city  were  married  a  few 
days  ago  at  Elkhart,   Ind. 

E.  G.  Goldsberry  has  been  transferred  from  Clar- 
rinda,  Iowa,  to  Fort  Madison,  Iowa,  where  he  will 
act  as  manager  of  the  Iowa  Telephone  Company. 
Louis  Pettit  of  Red  Oak  succeeds  him  at  Clarinda. 

W.  H.  Buxton,  Jr.,  the  local  manager  of  the  Bell 
Telephone  Company's  exchange  in  Atlanta,  Ga.,  has 
resigned  to  accept  a  position  in  the  general  offices 
of  the  American  Telephone  and  Telegraph  Company 
In  New  York. 


GENERAL  TELEPHONE  NEWS. 

The  Cumberland  Telephone  and  Telegraph  Com- 
pany of  New  Orleans  has  obtained  permission  from 
the  Railroad  Coinmission  to  abolish  the  lO-party 
telephone  lines.  This  will  affect  about  500  subscrib- 
ers. 

The  Sunset  Telephone  Company's  rates  are  to  be 
reduced  in  Los  Angeles,  Cal.,  in  the  effort  to  meet 
the  prospective  cut  of  the  new  Home  Telephone 
Company.  Manag:er  Scely  of  the  Sunset  Company 
is  given  as  authority  for  the  statement  that  his  cor- 
poration is  preparing  to  reduce  service  charges  on 
all  lines  on  the  Pacific  coast. 

The  Largest  contract  of  its  kind  ever  handled  in 
Canada  is  that  at  present  being  carried  out  by  the 
Bell  Telephone  Company  of  Canada  for  the  installa- 
tion of  400  long-distance  telephones  in  the  Windsor 
Hotel  at  Montreal.  The  work  of  the  installation 
is  now  nearing  completion,  and  it  is  expected  that 
by  the  end  of  the  present  month  any  hotel  guest, 
without  leaving  his  room,  will  be  able  to  secure  a 
connection  to  any  part  of  the  continent. 


NEW  COMPANIES. 

The  Oketo  Telephone  Company  of  Oketo,  Kan., 
has  been  incorporated  with  $5,000  capital  stock. 

John  A.  Eby  and  others  of  Holt,  Mo.,  have  in- 
corporated the  Holt  Telephone  Company  with  a  cap- 
ital stock  of  $10,000. 

The  Mount  Airy  and  Groesbeck  Telephone  Com- 
pany of  Cincinnati  has  been  incorporated  with  a 
capital  stock  of  $3,000. 

The  People's  Telephone  Company,  Visalia,  Cal., 
has  been  granted  a  franchise  to  construct  a  telephone 
line  and  engage  in  the  telephone  business  in  Tulare, 
Cal. 

D.  J.  Hllger  and  associates  are  the  promoters  of  a 
new  telephone  company  which  has  been  organized 
in  Lewiston,  Mont.,  for  the  purpose  of  placing  in 
operation  a  local  system. 

The  Independent  Telephone  and  Telegraph  Com- 
pany has  been  organized  in  Oakland,  Cal.,  with  a 
capital  stock  of  $500,000.  The  principal  owners  of 
the  stock  are  Arthur  MacMIllan  of  Claremont  and 
A.  H.  Snyder,  John  C.  Hampton  and  others  of  Ala- 
meda. The  company  will  ask  for  franchises  from 
the  Board  of  Supervisors  of  Alameda  County  and 
from  the  City  Councils  of  Oakland  and  Alameda. 

The  Lancaster  (S.  C.)  Telephone  Company  has 
been  incorporated  with  a  capital  stock  of  $5,000  by 
J.  T.  Thompson  and  others;  the  Bedford  Tele- 
phone Company  of  Yorkville,  S.  C,  with  a  capital 
stock  of  $5,000,  has  been  incorporated  by  W.  B. 
Moore  and  W.  W.  Lewis;  the  Blacksburg  (S.  C.) 
Telephone  Company  has  been  incorporated  with 
$3,000  capital  stock  by  W.  B.  Moore  of  Yorkville 
and  A.  M.  Bridges  of  Blacksburg. 


E.  L.  Huston  and  others  of  Lamont.  111.,  have  in- 
corporated the  Lamont  Electric  Light  Company  with 
$20,000  capital  stock. 


MANUFACTURERS    AND    DEALERS. 

The  Universal  Telephone  Receiver  Holder  Com- 
pany of  Chicago  has  been  incorporated  by  Henry  E. 
Sbebe  and  others  with  $10,000  capital  stock. 

The  Kellogg  Switchboard  and  Supply  Company 
of  Chicago  has  recently  closed  a  contract  with  the 
Northern  Construction  Company  for  a  central-en- 
ergy multiple  switchboard  for  Hamilton,  Ohio,  con- 
sisting of  three  six-panel,  three-position  sections, 
having  a  total  present  equipment  of  g6o  local  com- 
mon-battery lines  and  20  toll  lines.  Each  section 
will  contain  multiple  jacks  for  960  lines,  making  the 
board  full-multiple.  The  ultimate  capacity  of  the 
board  Is  3,000  multiple  lines.  Included  in  this  con- 
tract is  the  main  and  intermediate  distributing 
frames,  power  plant,  900  standard  common-battery 
wall   telephones  and   100   desk   sets   complete. 

The_  central-ener.gy  apparatus  of  the  Swedish- 
American  Telephone  Company  is  rapidly  gaining 
favor  with  the  large  telephone  companies  of  the 
United  States.  The  two  Independent  exchanges 
that  have  recently  adopted  the  central-energy  system 
of  the  Swedish-American  company  are  the  one  at  EI 
Paso,  Texas,  and  the  company  at  Joplin,  Mo.  The 
former  company  has  contracted  for  1,200  Swedish- 
American  central-energy  instruments,  while  Joplin, 
Mo.,  takes  about  2,000  instruments.  The  Swedish- 
American  Telephone  Company  believes  in  giving  the 
best  workmanship  at  a  fair  price,  and  it  is  also  very 
nro.gresslve.  The  offices  and  factory  at  Jackson 
Boulevard  and  Clinton  Street,  Chicago,  have  been 
extended  recently. 

The  Baird  Manufacturing  Company  of  182  Ontario 
Street.  Chicago,  has  for  some  time  past  been  en- 
gaged in  developing  a  rapid-service  single-coin  pay- 
station  machine  and  also  a  rapid-service  meter  for 
telephone  lines,  which  promise  to  be  quite  successful. 
Feeling  the  need  of  an  expert  in  switchboard  and 
line  operation,  the  company  has  secured  the  services 
of  David  S.  Hulfish,  who,  until  June  1st,  was  switch- 
board engineer  of  the  Central  Union  Telephone  Com- 
pany. Mr.  Hulfish  has  assumed  the  office  of  secre- 
tary and  electrical  engineer  of  the  Baird  company 
and  has  already  designed  some  improvements  for 
the  new  rapid-service  machines  which  will  tend 
toward  their  success.  The  new  machine  is  almost 
ready  for  the  market. 

Manager  J.  L.  Putnam  of  the  Clark  Automatic 
Telephone  Switchboard  Company,  Providence,  R.  I., 
visited  Chicago  last  week.  Mr.  Putnam  has  been 
on  an  extensive  tour  throughout  the  West,  visiting 
such  points  as  Denver  and  other  large  western  cities. 
He  has  recently  placed  his  agency  in  Chicago  in 
the  hands  of  Brown  &  Leasure,  Fisher  Building. 
These  gentlemen  will  look  after  the  automatic-tele- 
phone-exchange business  of  several  states,  with  Chi- 
cago as  a  center.  Mr.  Putnam  reports  an  exceed- 
ingly good  prospect  for  the  business  of  the  Clark 
-'\utomatIc  Telephone  Switchboard  Company  through- 
out the  West.  This  company  has  progressed  rapidly 
with  the  installation  of  its  system.  It  has  Installed 
its  apparatus  In  South  Africa,  England,  Holland, 
Germany,  South  America  and  in  a  number  of  other 
foreign  countries.  Agencies  have  likewise  been  es- 
tablished In  the  more  Important  of  the  foreign  coun- 
tries, and  in  practically  all  the  cities  of  any  impor- 
tance In  the  United  States.  This  system  is  partic- 
ularly adaptable  for  intercommunication  in  shops, 
factories,  mills,  warehouses,  mines,  plantations, 
steamships  and  for  exchanges  in  small  towns.  It 
is  extremely  simple  and  easy  to  install  and  appro- 
priate. Mr.  Putnam  left  Chicago  for  New  York,  and 
will  go  thence  to  Providence. 
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Smallest  Multiple  Spring-jack  Ever 
Built. 

A  piece  of  apparatus,  there  shown  for  the  first 
time,  which  received  a  great  deal  of  attention  from 
telephone  men  at  the  recent  Interstate  telephone  con- 
vention in  Chicago,  was  a  three-tenths-inch  center 
multiple  spring-jack,  built  by  the  Kellogg  Switch- 
board and  Supply  Companj-.  The  accompanying  il- 
lustration shows  this  jacli  actual  size.  The  jack  is 
known  as  a  two-conductor  jack,  and  is  built  of  the 
I^st  grade  of  hard  rubber,  brass  and  german  silver. 
There  being  only   one  spring  in  the  jack  and  two 


Swedish-American   Telephone  Special- 
ties. 

The  accompanying  illustrations  show  the  external 
appearance  of  two  telephone  specialties  recently 
placed  on  the  market  by  the  Swedish-American  Tele- 
phone Company  of  Chicago.  The  new  cabinet  desk 
telephone  shown  in  the  cut  is  made  up  in  hand- 
some patterns  of  oak,  walnut  and  mahogany.  It  pre- 
sents a  fine  external  appearance,  with  its  piano  hand- 
rubbed  finish.  Generally  speaking,  this  cabinet  is 
fitted  up  for  service  either  in  connection  with  a 
common-battery  or  magneto  system.     The  transmit- 
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contacts  in  the  plug,  it  is  stated  that  the  three-tenths- 
inch  jack  can  be  built  substantially  and  have  as  high 
insulation  resistance  as  most  jacks  on  three-eighths- 
inch  centers. 

This  type  of  jack  will  be  used  in  the  18,000-line 
switchboard,  which  the  Kellogg  company  is  building 
for  the  Frontier  Telephone  Company  of  BufJalo, 
N.  Y.,  and  also  in  the  15,000-line  board,  being  built 
for  the  Home  Telephone  Company  of  Los  Angeles, 
Cal. 

An  illustration  of  the  amount  of  work  involved  in 
building  the  multiple  jacks  alone  for  a  15,000-line 
hoard  may  be  gained  by  the  following  brief  facts : 
The  ultimate  number  of  spring-jacks  required  for  a 
board  of  this  size,  is  645,000.  The  ultimate  number 
of  strips  of  multiple  jacks  is  32,250.  The  spring  jacks 
for  the  ultimate  equipment,  placed  one  on  the  end 
of  another,  would  reach  30^  miles.  The  strips  of 
multiple  jacks,  placed  one  on  the  end  of  another, 
would  reach  3^^  miles.  The  total  number  of  strips 
(32,500).  even  though  only  three-tenths  of  an  inch 
thick,  piled  one  on  top  of  the  other,  would  make  a 
column  812%  feet  high. 


ter  of  the  Swedish-American  cabinet  is  of  the  swing- 
ing type,  and  is  suspended,  as  shown,  by  cords 
instead  of  being  attached  to  a  rigid  arm.  This 
construction  has  proved  a  popular  one  with  oper- 
ators using  the  Swedish-American  apparatus. 

The  condenser  illustrated  herewith  is  the  type 
now  adopted  as  a  standard  by  the  Swedish-Ameri- 
can Telephone  Company.  This  piece  of  apparatus 
is  guaranteed  to  be  fully  up  to  the  required  capacity, 
viz.,  two  microfarads.  In  this  condenser  the  foil 
employed  in  it  is  of  pure  tin  without  alloy.     There 


Objections    to    Burying     Long-distance 
Telephone  Circuits. 

The  recurring  destruction  of  telegraph  and  tele- 
phone overhead  lines,  and,  to  a  less  extent,  of  elec- 
tric-light and  power  circuits,  due  to  the  severe  winter 
storms,  periodically  directs  attention  to  the  question 
of  placing  all  electric  wires  underground.  In  cities 
this  is,  as  a  rule,  quite  feasible,  and  in  many  of  them 
it  is  already  an  accomplished  fact.  The  first  cost  has 
hitherto  always  been  the  deterrent  to  placing  the 
wires  underground  in  cities,  but  it  is  quite  well 
established  that  the  increased  cost  of  maintaining 
electric  \vires  underground  is  more  than  offset  by  im- 
munity from  sleet  and  wind  storms,  as  well  as  the 
freedom  from  other  incidental  damage  to  which  over- 
head wires  and  the  poles  supporting  them  are  exposed 
in  cities,  which  necessitates  an  entire  renewal  of 
the  overhead  system  about  every  10  years.  In  the 
case  of  the  telephone,  the  matter  of  induction  or 
cross-talk  between  w^ires  of  different  circuits  is 
avoided  by  the  use  of  metallic  circuits  arranged  in 
cables,  in  which  the  wires  are  "tw^isted  and  paired  ;'* 
but  in  telegraph  practice  only  one  wire  is  allowed 
to  each  circuit,  the  ground  or  earth  being  used  as  a 
"return,"  and,  hence,  the  effects  of  static  induction 
are  much  more  strongly  felt  when  the  circuits  are 
placed  close  together,  as  in  cables,  than  is  the  case 
when  the  wnres  are  widely  separated  on  poles.  Still, 
these  effects  are  not  so  harmful  as  to  interrupt  serv- 
ice on  the  comparatively  short  distances  that  the 
wires  run  in  cables  in  cities,  albeit  a  slight  reduction 
in  the  speed  of  signaling  is  noticeable,  and  the  greater 
freedom  from  physical  interruptions  that  the  wires 
enjoy  when  underground  measurably  compensates  for 
the  slight  impairment  of  the   service  otherwise. 

The  question  whether  it  is  feasible  to  place  the  tele- 
phone and  telegraph  wires  underground  in  cables 
between  cities  everyw^here.  to  avoid  the  disastrous 
delaj's  to  business  and  loss  of  property  that  have 
taken  place  in  the  past,  and  that  must  continue  to 
occur  so  long  as  the  wires  are  exposed  to  the  rav- 
ages of  the  elements,  is  only  raised  to  be  dismissed, 
says  Cassier's  Magazine,  for  the  extent  of  territory. 
to  be  thus  covered  and  the  ramifications  of  the  tele- 
^aph  and  the  long-distance  telephone  are  such  that 
Hie  cost  of  such  an  undertaking  would  be  ruinous. 


Cabinet  Desk  Set. 
SWEDISH-AMERICAN    TEL.EPHONE   SPECIALTI 

are  two  thicknesses  of  paraffined  rice  paper  between 
the  foils.  This  condenser,  after  forming  in  the  fac- 
tory, is  thoroughly  baked  for  six  hours  to  exclude 
any  trace  of  moisture.  It  is  then  immersed  in  boil- 
ing paraffin  and  allowed  to  soak  for  24  hours. 
The  condenser  is  then  pressed  into  a  tin  case  filled 
with  melted  paraffin  and  finally  hermetically  sealed 
with  solder.  By  these  thorough  methods  the  Swed- 
ish-American Telephone  Company  feels  that  it  pro- 
duces a  condenser  which  will  meet  all  requirements 
under  the  most  trying  telephonic   service. 


The  sum  of  S6.000  has  been  appropriated  for  the 
improvement  of  the  municipal  electric-lighting  plant 
in  Russellville,  Ky. 


Telephone    Competition,  from  the   Bell 
Manager's    Viewpoint. 

"How  is  a  local  manager  to  deal  with  an  opposition 
telephone-exchange  problem?"  was  the  question  dis- 
cussed by  Leland  Hume  in  a  lecture  before  the  em- 
ployes of  the  electrical  department  of  the  Cumberland 
Telephone  Company  (Bell)  at  Nashville,  Tenn,,  re- 
cently. 

After  tracing  the  origin  and   development  of  the 
Independent   telephone   movement   after   the   expira- 
tion of  the  basic  Bell  patents,  Mr,  Hume  pointed  out 
some   of   the   ways    in   which    he    thought    Bell    em- 
ployes    might     compete     successfully 
w  i  t  Ii     the     Independent     operators. 
Among  other  things,  he  said  - 

"You  will  always  bear  in  mum  that 
the  company  is  not  employing  you ; 
it  only  acts  as  the  agent  of  the  public ; 
and  just  in  so  far  as  you  please  the 
public  will  you  succeed  in  making 
permanent  your  employment.  You 
will  also  bear  in  mind  that  the  public 
is  not  ungenerous;  nor  is  it  unrea- 
sonable. Individuals  may  not  in  all 
cases  be  fairminded,  but  in  dealing 
with  them  you  must  bear  in  mind 
that  it  is  your  business  to  succeed  by 
courteous  and  polite  treatment.  It 
pays  to  cultivate  a  crank.  If  you  can 
get  all  the  cranks  grinding  for  you, 
you  are  just  that  much  ahead  of  other 
people. 

"You    must    bear    this    in    mind — 
that  the  possession  of  money  does  not 
enable    you    to    win    out    before    the 
public,  and  you  must  get  rid  of  the 
idea    that    if   you    should    ever   meet 
competition,  you  would  drown  it  out 
with   money.     If  you   meet  competi- 
tion, you  must  overcome  it  by  doing 
the  business  better  than  the  opposi- 
tion,   by   giving   the   people    a    more 
satisfactory  service  than  the  opposition,  by  giving  the 
people  a  more  comprehensive  and  extensive  service 
than  the  opposition,  and  by  giving  this  service  through 
the  medium  of  courteous,  polite  and  competent  rep- 
resentatives.    The  public  does  not  ask  the  question 
how  cheap,  but  it  asks  the  question  how  good?     This 
is  just  where  the  opposition   companies  have  made 
very  grave  mistakes.    The  people  do  not  want  some- 
thing for  nothing;  they  want  to  pay  for  something 
good,  and  they  want  to  get  it.    Unless  dire  necessity 
drives  you  to  it,  you  do  not  go  out  seeking  the  cheap- 
est   the    market    affords;    you    undertake    to    think 
enough  of  yourself  to  at  least  desire  to  get  the  best, 
and  you  come  as  near  getting  the  best  as  your  ability 
permits. 

"You  must  aim  to  continue  to  extend  the  telephone 
system  locally  until  it  reaches  all  the  people  in  your 
county.  If  you  meet  the  public's  demand  for  service, 
you  will  well-nigh  disarm  any  opposition  movement. 
If  you  should  ever  happen  to  have  opposition,  do  not 
be  foolish  enough  to  become  offended  at  the  people 
for  patronizing  your  opponent,  bearing  in  mind  that 
after  a  time  the  customers  of  the  other  exchanges  will 
be  your  customers.  Nothing  pays  as  well  as  gentle- 
manly politeness. 

"Now,  some  of  you  are  asking  the  question,  'How 
do  you  know  that  the  opposition  would  be  promptly 
and  successfully  handled  if 
we  should  carry  out  the  sug- 
gestions which  you  have 
made?  My  reply  is,  that  I 
have  not  been  speaking  theo- 
retically, but  from  actual  per- 
sonal experience.  During  the 
past  eight  years  I  have  seen 
in  our  section  of  the  country 
a  good  many  local-opposition 
telephone  exchanges  con- 
structed, and  I  have  not  seen 
a  single  one  successful ;  they 
have,  without  exception, 
proven  flat,  financial  failures, 
and  each  community  has  been 
tliankful  when  the  doors  of 
tlie  local  company  were  finally 
closed.  Among  the  places  that 
I  will  mention  for  your^  in- 
formation are  the  following; 
Clarksville,  Tenn.;  Lake 
Charles,  La. ;  Baton  Rouge, 
La. ;  Franklin,  La. ;  Natchez, 
Miss. ;  Jackson,  Miss. ;  Merid- 
ian, Miss.;  Vicksburg,  Miss,, 
and  dozens  of  others  that 
could  be  mentioned.  We  do 
^"'"'°'"°"  not  believe  that  a  single  one 

'^'  that  is  now  doing  business  in 

opposition  to  us  is  on  a  self-sustaining  basis,  or  is 
putting  aside  anything  for  the  time  when  the  plant 
will  have  to  be  rebuilt.  Your  company  has  only 
been  able  to  succeed  against  the  opposition  in  these 
and  other  places  by  reason  of  the  fact  that  when 
placed  beside  the  other  company,  before  an  impartial 
public,  it  has  been  able  to  do  the  business  better. 

"A  young  man  from  the  shops  came  to  my  office 
the  other  day  to  talk  about  taking  an  exchange  m 
a  certain  Kentucky  town.  I  told  him  I  would  con- 
sider his  application.  In  a  day  or  two  he  came  back 
and  said  he  did  not  know  whether  or  not  he  wanted 
to  go  to  that  town,  as  he  understood  that  there 
might  be  an  opposition  exchange  there  some  time. 
I   told  him   that  I  thought  he   was   quite  right   m 
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reaching  his  conclusion;  I  told  him  that,  but  at  the 
same  time  I  scratched  his  name  off  the  list,  for  it  is 
our  endeavor  to  place  in  charge  of  our  exchanges 
where  we  have  no  opposition  our  very  best  men, 
for  where  we  are  solely  responsible  for  telephone 
scr\'ice  before  a  community,  we  feel  the  obligation 
deeply,  and  strive,  if  possible,  harder  to  do  everything 
to  emphasize  our  appreciation  to  our  customers.  And, 
again,  where  there  is  no  opposition  it  is  harder  to 
please  the  customers.  Your  company  does  not  fear 
opposition  ;  its  only  concern  is  to  be  represented  by 
capable  men."    

Chicago  Traction  Affairs. 

The  Chicago  City  Railway  Company,  through  its 
president,  D.  G.  Hamilton,  sent  a  letter  to  the  mayor 
and  City  Council  of  Chicago  on  June  inh  signifying 
the  company's  desire  to  confer  with  the  city's  rep- 
resentatives in  regard  to  the  traction-franchise  ques- 
tion. The  letter  was  submitted  in  accordance  with 
a  resolution,  passed  by  the  council  last  March  in- 
viting the  traction  companies  to  submit  some  sort 
nf  proposition  by  June  15th.  A  similar  letter  was 
sent  to  the  council  on  June  i6th  by  the  Chicago 
Union  Traction  Company,  it  being  signed  by  Presi- 
dent John  M.  Roach.  The  date  comes  withni  the 
legal  limit,  as  June  15th  was  Sunday._  The  two 
communications  were  submitted  to  the  City  Council 
nn  June  l8th,  and  referred  to  the  local-transporta- 
lion  committee. 

.M  the  meeting  of  the  City  Council  on  June  i8th 
an  ordinance  granting  a  franchise  for  the  construc- 
tion of  a  downtown  street-railway  subway  was  in- 
troduced and  referred  to  the  local  transportation 
committee.  It  was  submited  by  Alderman  Min- 
wegen  for  Hempstead  Washburne  and  William  A. 
Alexander,  who  will  build  it  with  private  capital  if 
the  council  passes  the  ordinance.  In  exchange  for 
the  grant  the  promoters  offer  a  graded  compensation 
of  from  three  to  five  per  cent,  of  the  gross  receipts, 
the  rebuilding  of  the  sewer  system  in  the  downtown 
district,  the  free  use  of  the  subway,  and  the  privilege 
of  buying  the  property  after  15  years.  The  promot- 
ers claim  to  have  $40,000,000  at  their  command  for 
the  construction. 

At  the  request  of  the  council  judiciary  committee, 
which  is  considering  the  amended  ordinance  of  the 
Illinois  Telephone  and  Telegraph  Company.  B.  J. 
Arnold,  the  city's  engineering  expert,  has  made  an 
investigation  of  the  relations  of  the  company's  tun- 
nel to  the  proposed  street-railway  subway.  In  his 
report  Mr.  Arnold  states  if  the  plans  for  a  street-car 
subwav  should  be  made  for  grade  intersections,  the 
27  feet  above  the  crown  of  the  telenhone  tunnels 
would  be  sufficient.  If  the  plans  should  provide  for 
a  "double-deck"  subway,  enabling  the  street-car  lines 
to  cross  each  other  on  different  levels,  the  telephone 
tunnels  would  have  to  be  lowered  wherever  they 
passed  under  this  double  deck. 

City  Engineer  Ericson  is  carrying  on  an  investi- 
gation to  learn  what  effect,  if  any,  the  building  of 
a  subway  in  the  downtown  district  would  have  on 
the  foundations  of  the  tall  buildings.  The  purpose 
is  to  have  the  information  at  hand  to  be  available 
for  the  use  of  the  council  when  the  ordinance  for 
the    Washburne-Alexander    subway   is   considered. 

Arbitration     Board     for    Street-railway 
Troubles  in  Chicago. 

Officers  of  the  South  Division  Union  No.  260  of 
the  Amalgamated  Association  of  Street  Railway 
Employes  and  General  Manager  Robert  McCulloch 
of  the' Chicago  City  Railway  Company  met  a  few 
davs  ago  and  came  to  an  agreement  by  which  the 
nu'estion  of  reinstatement  of  all  employes  discharged 
for  taking  part  in  forming  the  Amalgamated  As- 
sociation will  be  submitted  to  a  special  board  of 
arbitration.  The  company  agrees  to  abide  by  the 
decision  of  the  board,  which  consists  of  one  member 
selected  by  the  company,  one  by  the  Amalgamated 
Association  and  one  by  the  two  thus  chosen.  O'her 
articles  of  the  agreement  provide  that  the  company 
shall  in  future  make  no  opposition  to  organization  of 
its  employes  in  the  Amalgamated  Association  and 
that  there  shall  be  no  discrimination  on  either  side 
for  or  against  men  who  do  or  do  not  belong  to  the 
union.  The  company  is  to  meet  and  treat  with  the 
association's  committees  in  the  future,  and  other  dis- 
nutes  other  than  those  relative  to  reinstatements  may 
he  submitted  to  an  arbitration  board. 


To  Preserve  the  Butts  of  Poles. 

.\nswering  the  question,  "How  mav  the  butts  of 
hard-pine  poles  be  best  preserved?"  H.  L.  Doherty 
suggested,  at  the  recent  electric-light  convention  in 
Cincinnati,  that  perhaps  good  results  might  follow 
the  use  of  tar  around  the  pole,  extending  two  feet 
below  and  one  foot  above  the  ground.  "If, the  ta.'' 
is  green  when  vou  set  the  pole,"  said  he.  "dust  it 
with  lime  and  it  will  not  get  on  anyone's  clothes. 
That  treatment  prevents  rotting  at  the  base  line. 
The  idea  is  not  to  tar  the  whole  butt  of  the  pole, 
but  to  leave  the  bottom  open  for  the  free  movement 
of  the  sap." 

There  is  a  movement  on  foot  for  the  organization 
of  a  union  of  the  commercial  telegraph  operator.s_  all 
over  the  country,  and  in  Chicago  and  other  cities 
unions  have  already  been  formed.  The  telegraphers 
are  asserted  to  have  several  grievances  for  which 
a  union  may  obtain  redress. 


Protection  of  Long-distance  Transmis- 
sion   Lines.' 
By   Dr.    F.    A.   C.   Perrine. 

It  is  assumed  that  the  subject  of  protection  of 
long-distance  transmission  lines  is  intended  to  cover 
only  the  question  of  protection  of  these  lines  against 
lightning  and  other  static  discharges,  since  any  other 
interpretation  of  the  word  protection  might  involve 
every  question  concerned  in  the  design  and  con- 
struction of  such  a  transmission  line.  Essentially, 
the  protection  of  a  long-distance  transmission  line  is 
the  same  as  the  protection  of  a  shorter  lower  poten- 
tial line,  though  by  this  I  do  not  at  all  mean  to 
convey  the  impression  that  the  protection  of  high- 
potential,  long-distance  lines  is  no  more  difficult 
than  the  protection  of  other  lines,  since,  as  all  know 
who  have  attempted  the  problem,  there  are  many 
new  difficulties  arising  in  this  problem  and  many 
difficulties  of  inconsiderable  amount  in  lower  poten- 
tial work  which  rise  to  great  proportions  in  all  long- 
distance transmission  work.  The  reasons  that  there 
are  greater  difficulties  in  protecting  long  transmis- 
sion lines  are:  First,  on  account  of  the  extent  and 
character  of  the  territory  traversed.  In  the  summer 
time  lightning  storms  of  small  area  are  matters  of 
frequent  occurrence  and  the  problem  is  sufficiently 
difficult  where  one  has  to  encounter  only  the  storms 
that  occur  in  any  one  section  of  territory,  but  where 
lines  extend  over  distances  from  20  to  50,  or  even 
up  to  100  miles,  it  can  readily  be  seen  that  the  mul- 
tiplication of  the  chances  of  interference  from  dis- 
turbances of  atmospheric  potential  is  very  important 
and  that  such  a  line  must  be  protected  efficiently  at 
all  times,  irrespective  of  the  particular  character 
of  the  weather  at  the  station,  and.  in  consequence, 
those  interesting  means  of  lightning  protection  which 
are  connected  to  the  line  only  when  danger  is  ap- 
prehended, cannot  in  such  cases  be  contemplated. 
Furthermore,  transmission  lines  pass  through  coun- 
try varying  materially  in  elevation,  and  in  certain 
conditions  of  the  atmosphere  there  are  produced 
disturbances  along  the  line  entirely  apart  from  the 
existence  of  any  lightning  storms. 

All  who  have  had  experience  extending  over  a 
number  of  years  with  alternating-current  line  pro- 
tection know  that  as  the  potential  has  been  raised 
step  by  step  new  principles  seem  to  become  impor- 
tant in  the  construction  of  the  so-called  lightning 
arrester.  The  very  means  that  might  safely  be  used 
in  protecting  short  low-potential  lines  may  cause 
damage  in  extremely  long  lines  that  would  be  worse 
than  the  difficulty  they  are  desiring  to  eliminate.  All 
apparatus  producing  open-air  arcs  must  be  carefully 
avoided  where  the  lines  are  long  and  the  capacities 
and  self-inductions  great.  Open-air  arcs  being  of 
rapidly  oscillating  character,  actually  raise  the  po- 
tential along  such  lines  and  introduce  of  themselves 
r'ifl^culties  similar  to  those  produced  by  lightning 
discharges. 

Before  going  into  any  question  of  the  actual  means 
used  for  protection  of  long-distance  lines,  we  need 
first  to  recall  to  mind  the  fact  that,  in  protection 
of  any  line  we  are  protecting,  first,  against  the  in- 
duced surging  currents  on  the  line  produced  by 
neighboring  lightning  discharges;  any  lightning  dis- 
charge in  the  neighborhood  of  a  transmission  line 
induces  a  high-potential  current  on  the  line,  which 
must  be  safely  gotten  rid  of.  Secondly,  we  must 
provide  against  the  occasional  striking  of  the  line 
of  a  smali  side  flash,  and,  finally,  we  must  do  what 
we  can  to  protect  against  a  direct  lightning  flash, 
though  generally  this  is  necessarily  destructive  where 

it  hits.  ... 

General  atmospheric  differences  of  potential  and 
small  induced  charges  can  be  best  taken  care  of  by 
a  frequently  grounded  wire  run  in  the  neighborhood 
nf  the  line.  The  familiar  barbed  wire,  stapled  to 
the  tops  of  the  poles  and  grounded  at  least  as  fre- 
quently as  every  fourth  pole,  illustrates  this  perfectly. 
Some  trouble  has  been  met  from  this  means  of 
protection,  hut  there  is  really  no  reason  for  any 
serious  difficulty  to  be  expected  from  this  source. 
In  the  first  place,  it  is  necessary  to  buy  a  barbed 
wire  made  of  first-class  material,  and  not  to  apply 
to  the  nearest  hardware  store  for  the  cheapest  grade 
of  fencing.  For  export  and  for  this  particular  pur- 
pose a  particularly  high  grade  of  barbed  wire  is 
made,  which,  if  carefully  stapled  to  the  poles  and  not 
kinked  where  the  staples  are  driven  in,  should  give 
no  trouble  from  falling  and  interfering  with  the 
transmission  line.  Wherever  it  has  been  used  it 
is  found  at  least  to  discharge  the  line  when  charged 
by  differences  of  air  potential  and  also  to  relieve 
the  other  means  of  lightning  protection  when  a 
storm  was  encountered. 

Choke  coils,  which  are  commonly  used  as  a  part 
of  lightning-arrester  outfit,  undoubtedly  sometimes 
have  beneficial  effect  if  there  is  a  separate  path  to 
earth  through  a  set  of  arresters  for  every  choke 
coil,  but  there  seems  to  be  no  doubt  hut  that  their 
effect  is  present  at  certain  rates  of  oscillation  and 
not  at  others ;  consequently  they  cannot  he  consid- 
ered as  a  sure  means  of  aiding  the  lightning  pro- 
tection. The  machinery  itself  generall"  has  a  very 
high  self-induction,  which  tends  to  induce  the  charge 
to  go  through  a  neighboring  set  of  arresters  rather 
than  through  the  machinery,  and  cables  leadinir  into 
the  stations  are  likely  to  be  a  much  more  eflicient 
means  of  preventing  a  charge  from  entering  the 
machinery  than  protection  offered  bv  a  choke  coil. 
It  is  better  to  install  choke  coils  and  to  obtain  the 
slight  additional   advantage   they  give,   than  to  con- 
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sider  that  without  the  use  of  choke  coils  there  is 
necessity  for  only  one  path  through  the  arresters  to 
ground  It  seems  quite  certain  that  any  attempt  to 
save  liglitning  arresters  by  affording  too  few  paths 
for  the  discharge  to  go  to  ground  is  the  falsest 
sort  of  economy,  and  the  only  justification  for  leav- 
ing out  the  choke  coil  in  any  lightning-protection 
system  would  be  the  introduction  of  additional  paths 
to  ground  scattered  along  the  line,  and  not  all 
bunched  at  the  terminals,  as  is  now  the  common 
practice. 

If  a  high-potential  line  is  efficiently  protected  by 
the  ordinary  form  of  gap  arrester,  there  sometimes 
is  present  on  the  line  potential  not  sufficient  to 
pass  through  the  gaps  of  the  arrester,  and,  at  the 
same  time,  sufficient  to  pierce  the  insulation  of  the 
machinery.  This  high-potential  charge  can  be  gotten 
rid  of  through  small-gap  line  dischargers,  backed  up 
by  means  for  preventing  the  dynamo  current  from 
following  the  lightning  discharge.  One  of  the  most 
efficient  pieces  of  apparatus  of  this  kind  is  in  nature 
similar  to  the  Branley  coherer,  which  permits  the 
nassage  of  small  currents  of  high  periodicity  and 
liigh  voltage,  but  effectually  prevents  the  passage  of 
currents  of  low  frequency  and  potential. 

It  hardly  seem  necessary  in  any  particular  way  to 
call  attention  to  the  various  standard  lightning- 
arrester  types,  since  these  are  sufficiently  familiar_  to 
all,  but  only  to  warn  against  the  error  of  attempting 
to  provide  gap  arresters  with  enough  gaps  for  pro- 
tecting high-potential  circuits  and'  preventing  the 
dynamo  from  following,  since  when  the  potential 
rises  above  about  .^o.ooo  volts,  this  type  of  arrester 
is  no  longer  available  and  in  series  with  a  moderate 
number  of  gaps  must  be  inserted  either  a  resistance 
or  a  condenser,  the  probability  being  that  the  use 
of  a  condenser  will  be  found  to  be  the  preferable 
plan. 

Finally.  I  would  state  that,  with  the  use  of  a 
barbed  wire,  lightning  arresters  and  line  dischargers, 
we  have  done  the  best  possible  in  the  protection  of 
any  long-distance  lines,  but,  at  the  same  time,  feel 
constrained  to  confess  that  the  engineers  have  still 
much  to  do  before  they  can  say  that  they  have  offered 
such  perfect  protection  to  long-distance  lines  that 
there  will  be  no  further  trouble  from  this  source. 


By  Charles  H.  Baker. 

The  chief  weakness  in  a  transmission  project  is 
the  transmiission  line  itself.  Although  every  precau- 
tion has  been  taken,  and  no  expense  spared  in  con- 
structing well  this  artery  between  the  generating 
point  and  the  consumer,  vet  nearly  all  our  troubles 
have  centered  here.  Our  line  travels  mostly  through 
a  densely  timbered  region,  and  we  have  consequently 
had  to  go  to  great  expense  in  eliminating  the  dan- 
gers from  falling  trees  and  falling  branches,  by  cut- 
ting through  the  forest  a  swath  of  varying  widths, 
according  to  the  height  of  the  timber,  in  some  places  1 
the  belt  cleared  reaching  6(X)  feet  wide.  The  felling  I 
of  the  trees  does  not  alone  suffice,  but  they  must 
he  burned  up  and  the  debris  cleared  off,  in  order 
to  remove  the  danger  of  running  fires  in  the  dry 
summer  weather. 

We  do  not  think  a  transmission  system  can  be 
entirely  reliable  without  a  double  circuit.  Our_  pres- 
ent system  transmits  from  the  generating  point  at  | 
.^0.000  volts  by  two  circuits  each  to  Seattle,  and  two  ' 
circuits  each  to  Tacoma.  These  circuits  parallel 
each  other  for  20  miles,  and  at  the  20-mile  point 
they  are  interchangeable,  through  a  high-tension 
ulug-board  system.  For  this  20  miles  we  therefore 
have  more  assurance  of  continuity  of  service  than 
from  this  point  to  the  terminals,  where  only  two 
circuits  cover. 

Built  as  our  line  is,  and  inspected  as  rigidly  as  it 
is.  we  have  eliminated  entirely  all  troubles  due  to 
falling  trees,  running  fires  or  windstorms.  In  fact, 
our  troubles  narrow  down  entirely  to  those  due  to 
interference  evidenced  either  by  malicious  persons 
or  boys  shooting  off  insulators  or  throwing  wires 
over  the   transmission   lines. 

Our  apparatus  is  protected  by  lightning  arresters 
installed  on  the  main  circuits  at  the  primary  station 
and  each  of  the  sub-stations.  We  have  very  little 
liglitning  in  this  country,  and  only  once.  T  believe,  in 
three  years,  have  these  arresters  actually  been  called 
to  "duty,  and  on  this  occasion  they  worked  to  per- 
fection. All  our  circuits  are  fused  at  the_  different 
stations  for  100  per  cent,  overload,  so  that  in  case  of 
a  dangerous  short-circuit  coming  in,  the  fuses  open 
lip  and  the  apparatus  is  cut  out. 


By  L.  Denis. 
The  Quebec- Jacques-Cartier  Electric  Company  has 
thus  far  had  little  experience  with  lightning  trouble. 
Our  tran.smission  line  consists  of  two  three-phase 
2,^.ooo-volt  lines,  some  18  miles  in  length,  and  in 
several  olaces  passing  in  the  neighborhood  of  tall 
trees.  It  is  protected  at  both  ends,  at  the  very 
points  where  the  wires  enter  buildings,  with  sets  of 
Wurts  lightning  arresters,  arranged  in  the  standard 
Westinghouse  fashion.  These  arresters  are  our  only 
nrotection  against  lightning.  Although  they  have 
been  noticed  to  spark  occasionally,  we  have  never 
experienced  more  than  the  result  of  a  partial  short- 
circuit  from  the  discharge.  We  seem  to  have  had 
more  trouble  from  gradual  discharges,  and  from 
induced  charges  that  take  effect  on  the  low-tension 
side  of  our  station  transformers.  We_  mav  add.^  for 
the  sake  of  information,  that  this  locality  has  quite  a 
reputation  for  the  severity  of  its  lightning  storms. 
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We  have,  at  our  several  stations  in  Colorado,  Utah 
and  Alontana,  a  number  of  lightning-arrester  installa- 
tions. Ihese  installations  are  all  ot  the  Wurts  type 
ot  non-arcing  arrester,  and  consist  of  a  number  of 
paths  to  ground,  with  a  number  of  choke  coils  be- 
tween the  line  and  apparatus  to  be  protected.  The 
exact  arrangements  employed  are  various  and  for 
voltages  ranging  from  4,000  to  60,000  volts,  the 
higher  voltage  being,  in  general,  from  star-connected 
transformers  with  neutral  point  grounded. 

in  all  of  these  various  installations  an  attempt  has 
been  made  to  improve  upon  the  previous  practice, 
and,  in  general,  this  has  been  successful.  \ve  have 
never  had  a  serious  disaster  caused  by  liglnmng,  or 
by  the  violent  oscillations  caused  by  the  opening  and 
closing  of  long  power  lines  of  large  capacity  and  at 
a  very  high  potential. 

We  have,  however,  had  numerous  small  annoyances 
caused  by  lightning,  and  the  oscillations  above  re- 
ferred to,  and  for  this  reason  do  not  regard  our 
present  lightning  protection  as  entirely  satisfactory. 
t'ov  this  reason  we  are  now  experimenting  with  the 
more  recent  type  of  arrester  installation,  including 
shunted  and  series  resistances,  and  fewer  paths  to 
ground.  This  work  has  not  passed  beyond  the  first 
experimental  stage,  and  we  have  no  data  to  offer  on 
it  at  present. 


to  the  resistances,  forming  a  straight  path  to  the 
ground.  How  long  this  arc  was  held  we  do  not 
Know;  however,  it  held  long  enough  to  do  consider- 
able damage  to  the  cylinders  and  porcelain. 


By  Henry  J.   Git.t.f. 

The  St.  Croix  Power  Company  is  operating  a 
25,000-volt  transmission  line  approximately  30  miles 
long,  from  Apple  River  Falls,  Wis.,  to  St.  Paul, 
Minn. 

At  each  end  of  the  line  is  located  a  lightning- 
arrester  house.  The  lightning-arrester  house  at  the 
St.  Paul  end  is  within  two  miles  of  the  sub-station 
and  is  also  used  as  a  cable-terminal  house.  At  each 
end  of  the  line  is  a  choke  coil  on  each  wire  and  12 
2,000-volt  lightning  arresters.  Each  arrester  has  four 
air  gaps  ot  about  one-eighth  inch  each,  cylinders 
being  one  inch  by  an  inch  and  a  quarter  in  series 
with  two  graphite  resistances,  each  having  a  cold 
resistance  approximately  of  450  ohms. 

From  the  cable-terminal  house  the  current  is  car- 
ried underground  through  cables  at  the  line  voltage  , 
to  the  sub-station.  The  cables  are  two  in  number, 
one  insulated  with  rubber  and  the  other  with  pre- 
pared paper,  both  being  lead-covered,  and  each  of 
sufficient  capacity  to  carry  the  entire  load.  In  both 
cables  there  are  three  conductors,  each  conductor 
consisting  of  seven  strands  of  copper  wire. 

At  the  sub-station  in  St.  Paul  there  are  cable 
terminals,  switching  devices  and  static  arresters. 
The  static  arresters  are  lightning  arresters,  the  same 
as  described  above,  and  are  connected  the  same  as 
lightning  arresters,  except  that  the  center  of  the  Y 
is  not  grounded. 

All  feeders  from  the  sub-station  are  underground. 
During  electrical  storms  the  line  is  almost  always 
affected  in  some  way,  sometimes  very  slightly  and 
sometimes  shutting  the  system  down  entirely.  When 
the  storm  is  severe  we  usually  observe  a  discharge 
on  one  leg  of  the  arresters.  The  discharge  affects 
the  generators  at  the  power  house  practically  the 
same  as  does  a  heavy  short-circuit,  and  there  seems 
to  be  a  strong  tendency  for  part  of  the  generators  to 
motorize,  and  always  slow  down.  In  some  cases 
they  have  come  practically  to  a  standstill.  We  have 
had  several  cases  where  the  lightning  has  apparently 
disregarded  the  choke  coils  and  the  lightning  arrest- 
ers, and  damaged  the  static  transformers. 

At  the  sub-station  the  synchronous  converters  slow 
down,  but  apparently  remain  in  step  until  the  fields 
become  practically  dead.  This  occurs  in  about  10 
seconds.  When  the  generators  begin  to  pick  up 
again  at  the  power  house  the  rotaries  also  come  up 
Vfith  considerable  flashing  at  the  brushes.  Some- 
times they  come  up  with  the  polarity  on  part  of  the 
rotaries  reversed.  If  they  all  come  up  right  side 
up,  they  pick  up  the  load  and  carry  it  along  as  if 
nothing  had  happened,  but  if  part  of  them  come  up 
wrong  sde  up,  it  is  necessary  to  shut  down  and 
change  the  polarity. 

The  alternating-current  system  is  not  so  easily 
affected  as  is  the  direct-current  system.  When  the 
transmission  line  is  affected  by  lightning  discharge 
and  the  current  comes  back  in  the  sub-station,  the 
circuit-breakers  on  the  alternating-current  feeders 
usually  open  up,  especially  on  feeders  where  there 
are  induction  motors.  This  is  without  doubt  due  to 
the  fact  that  the  induction  motors  will  take  consid- 
erably more  current  to  bring  them  to  speed  again 
than  is  required  when  they  are  up  to  speed,  that 
being  practically  the  only  time  when  all  the  induc- 
tion motors  on  the  circuit  are  started  at  the  same 
time,  these  circuit-breakers  therefore,  open  up,  due 
to  a  heavy  overload. 

There  is  evidence  on  a  great  many  poles  on  the 
transmission  line  of  discharges  jumping  from  the 
wire  to  the  poles.  We  have  not  had  poles  so  badly 
damaged  that  they  have  had  to  be  replaced,  but  some 
of  them  were  badly  split.  At  the  time  of  these  dis- 
charges the  insulators  on  the  line  were  apparently 
not  affected;  as  a  matter  of  fact,  we  have  had  no 
insulators  broken  through  lightning  discharge. 

The  lightning  arresters  and  static  arresters  are 
so  adjusted  that  they  discharge  constantly,  the  dis- 
charge being  very  light,  being  visible  only  on  two 
or  three  air  gaps  next  to  the  line  wire.  The  light- 
ning arresters  at  one  end  of  the  line  were  very  badly 
damaged  during  one  storm  last  summer,  when  the 
discharge  apparently  jumped  from  the  line  to  the 
ground,  arcing  across  the  cylinders  without  regard 


By    p.   M.    Lincoln. 

The  effects  of  lightning  on  the  Niagara  Falls- 
Buttalo  transmission  line  may,  for  the  purposes  of 
discussion,  be  divided  into  two  classes;  (,i>  ihose 
ligntning  discharges  which  cause  destruction  of  ap- 
paiaius  attached  to  the  transmission  line;  and  {2) 
those  discharges  which  cause  a  general  short-circuit, 
but  without  tne  destruction  ot  any  apparatus. 

So  far  as  destruction  of  apparatus  is  concerned, 
the  Wiagara-BuHalo  line  has  been  peculiarly  for- 
tunate. During  the  five  and  one-halt  years  of  its 
operation,  practically  the  only  apparatus  that  has 
ever  been  destroyed  by  lightning  lias  been  lightning 
arresters. 

In  the  matter  of  lightning  arresters,  however,  the 
line  has  not  been  so  tortunate.  Several  different 
styles  and  makes  have  been  installed  and  tried,  with 
tne  result  ot  ultimate  disaster  to  the  arrester.  I'ail- 
uie  has  been  due  to  the  inability  of  the  arrester  to 
interrupt  properly  the  dynamo  current  that  follows 
the  discharge,  and  the  resulting  short-circuit  at  the 
arrester  would  usually  put  it  out  of  business,  at  least 
temporarily,  and  occasionally,  permanently.  ihe 
^^..u-Lions  at  Niagara  are,  of  course,  unusually  se- 
vere. The  low  frequency  and  the  large  amount  of 
power  involved  make  it  difficult  to  interrupt  a  short- 
circuit  when  once  started.  Devices  that  work  'per- 
fectly on  higher  frequencies  and  with  less  power 
back  of  them,  have  tailed  utterly  on  the  Niagara- 
tsuttalo  line.  One  of  the  things  which  I  consider 
thajt  the  experiences  of  this  line  have  proven  is  that 
it  is  absolutely  necessary  to  limit,  by  means  of  re- 
sistance, the  dynamo  current  which  hows  on  the 
discharge  of  the  arrester.  No  matter  what  the  num- 
ber of  gaps  through  which  the  discharge  takes  place, 
an  arc  once  started  seems  to  be  maintained  unless 
the  dynamo  current  is  thus  limited. 

The  device  that  comes  nearest  answering  our 
lightning-arrester  problem  is  the  one  now  in  opera- 
tion; that  is,  the  so-called  "low-equivalent"  lightning 
arrester  manufactured  and  installed  by  the  VVest- 
inghouse  Electric  and  Manufacturing  Company,  in 
that  device  the  gaps  have  an  ohmic  resistance  in 
series  with  them  and  another  larger  resistance  in 
shunt  to  a  portion  of  the  gaps.  This  arrangement 
gives  the  line-discharging  effect  of  the  small-series 
resistance  and  the  current-interrupting  effect  of  the 
combined  series  and  shunt  resistances.  In  their  origi- 
nal form  these  were  put  into  operation  in  the  summer 
ot  1899,  and  are  still  in  use  in  a  somewhat  modified 
form.  Our  former  experience,  however,  has  led  to 
the  adoption  of  fuses  in  the  discharge  circuit,  so 
that  in  the  case  of  a  short-circuit  taking  place  in 
the  arresters,  both  line  and  arresters  are  protected, 
the  line  from  a  continuation  of  the  short-circuit,  and 
the  arresters  from  the  damage  that  would  necessarily 
follow  that  continuation,  in  all  our  lightning  ar- 
resters, choke  coils  are  put  in  the  line,  and  the  dis- 
charge circuits  tapped  on  the  line  side  of  the  choke 
coils. 

Our  observations  would  indicate  that  the  voltage 
necessary  to  jump  over  a  wet  insulator  does  not 
differ  greatly  from  that  required  to  jump  across  the 
gaps  ot  the  lightning  arrester.  In  case  such  a  short- 
circuit  is  once  established  anywhere  along  the  line,  it 
almost  always  continues  until  the  current  is  pulled 
off  the  lines,  in  spite  of  the  fact  that  the  distance 
between  our  conductors  is  36  inches.  Most  of  our 
lightning  interruptions  are  of  this  nature.  No  per- 
manent damage  is  done.  All  that  is  necessary  is  to 
take  off  the  current  for  an  instant;  supply  of  power 
can  be  resumed  immediately. 


Discussion. 


Charles  F.  Scott,  Pittsburg,  Pa. :  One  of  the  func- 
tions of  the  lightning  arrester,  its  ability  for  protect- 
ing circuits  and  other  apparatus,  has  been  fairly 
satisfactory,  but  going  up  to  these  very  high  voltages, 
as  Dr.  Perrine  has  pointed  out,  brings  in  new  con- 
ditions which  it  is  impossible  for  the  designers  to 
meet  without  getting  the  practical  conditions  of  the 
operating  circuits.  That  is  a  matter  which  Mr. 
Wurts  gave  some  attention  to  a  few  years  ago  and  Mr. 
fhomas  of  the  Westinghouse  company,  who  has  re- 
cently presented  a  paper  before  the  American  Insti- 
tute of  Electrical  Engineers,  expects  to  go  out  and 
visit  some  of  these  plants  this  summer  and  make 
investigations  on  the  ground.  It  is  a  most  excellent 
thing  to  bring  up  a  subject  of  this  kind  before  the 
practical  men  in  the  business,  in  order  that  they  may 
keep  in  touch  with  the  designers  of  lightning  arrest- 
ers and  help  them  in  making  apparatus  which  will 
meet  the  practical  conditions.  The  fact  that  these 
lines  have  been  operating,  and  operating  well,  going 
into  these  very  high  voltages,  within  the  last  few 
years,  seems  to  me  to  speak  well  for  what  we  may 
hope  to  have  in  the  course  of  a  few  years,  as  the 
conditions  are  better  known  and  the  apparatus  can 
still  be  further  perfected.  The  arrangement  which 
Mr.  Lincoln  spoke  of,  namely,  a  combination  of 
series  and  shunt  resistance,  is  one  which  was  the 
result  of  a  considerable  amount  of  experimental 
work  at  Niagara  Falls,  on  the  machines  which  are 
installed  there,  to  determine  the  proper  proportions 
for  interrupting  discharges  (artificial  in  that  case) 
across  the  arrester  gap,  and  that  which  Mr.  Lincoln 
has  pointed  out  as  being  the  most  satisfactory  ar- 
rangement on  his  circuits  is  the  one  which  Mr.  Nunn 


and  Mr.  Thomas  are  trying  in  conjunction  on  the 
high-voltage  circuit  which  Mr.  Nunn  has  out  on  his 
lines.  Mr.  Nunn  can  be  considered  as  one  of  the 
pioneers  of  this  high-voltage  work,  having  operated 
a  40,000-volt  line,  i  believe  a  considerable  time  in 
advance  of  others,  and  his  testimony  on  this  subject 
IS  very  excellent  and  valuable. 

Dr.  F.  A.  C.  Perrine,  Pittsfield,  Mass.:  I  suggest 
to  Mr.  Lincoln  if  he  finds  that  the  barbed  Wire  will 
not  stand  up  under  the  strain  of  sleetstorms,  that  he 
have  it  made  of  plow  steel,  and  it  will  stand  as  well 
as  copper.  The  barbs  are  undoubtedly  effective  in 
protecting   the    line. 


Electrical  Contractors'  Meetings. 

This  year's  annual  convention  of  the  National  Elec- 
trical Contractors'  Association  of  the  United  States 
will  be  held  at  Philadelphia,  Pa.,  and  Atlantic  City, 
N.  J.,  on  July  i6th  and  17th.  The  headquarters  of 
the  association  will  be  at  the  Hotel  Walton,  Phila- 
delphia. The  board  of  directors  will  meet  at  the 
hall  of  the  Franklin  Institute,  15  South  Seventh 
Street,  at  9  a.  m.  on  July  lOth.  The  first  delegates' 
meeting  will  be  called  to  order  in  the  same  hall  at 
1 :30  p.  m.  of  that  day.  Later  in  the  afternoon  a 
special  boat  will  take  the  delegates  and  invited  guests 
along  the  river  front  to  Cramp's  shipyard,  and  to 
League  Island.  A  dinner  for  the  delegates  will  be 
given  that  evening.  On  July  17th  the  delegates' 
meeting  will  be  called  to  order  at  2  p.  m.  on  the 
Steel  Pier,  Atlantic  City.  A  special  train  will  leave 
Philadelphia  for  Atlantic  City  at  nine  o'clock  that 
morning  and  arrangements  will  be  made  so  that  the 
delegates  can  remain  in  Atlantic  City  for  a  few  days 
if  they  desire  to  do  so.  The  convention  will  adjourn 
on  the  afternoon  of  July  17th.  The  officers  expect  to 
have  a  large  representation,  and  it  is  said  that  the 
meeting  will  be  an  important  one.  It  will  be  inter- 
esting to  all  electrical  contractors,  whether  members 
of  the  association  or  not.  and  they  are  all  cordially 
invited  to  be  present.  W.  H.  Morton  of  Utica,  N.  Y., 
is  secretary  of  the  National  association. 

ihe  semi-annual  meeting  of  the  Electrical  Con- 
tractors' Association  of  New  York  will  be  held  at 
Albany  on  July  isth,  under  the  auspices  of  the  East- 
ern New  York  Electrical  Contractors'  Association. 
The  headquarters  of  the  association  will  be  at  the 
Hotel  Ten  Eyck.  A  business  meeting  will  be  held  in 
the  morning.  At  12  o'clock  a  trolley  ride  will  be 
taken  to  Schenectady,  where  the  works  of  the  Gen-  , 
eral  Electric  Company  will  be  inspected.  Lunch  will 
be  served  there.  It  is  proposed  to  return  to  Albany 
by  the  way  of  Troy  and  Watervliet,  if  the  trolley 
road  now  in  the  course  of  construction  is  completed; 
otherwise  the  party  will  return  direct  to  Albany.  At 
a  p.  m.  the  delegates  will  leave  by  the  steamboat 
Adirondack  for  the  trip  to  New  York.  Arrange- 
ments have  been  made  to  serve  a  banquet  on  the 
boat,  after  leaving  Albany.  Speeches  will  be  made 
by  the  members  of  the  different  associations,  and 
Charles  L.  Eidlitz,  president  of  the  National  associa- 
tion, will  act  as  toastmaster.  It  is  also  expected  that 
the  directors  of  the  National  association  will  be 
among  the  guests  at  the  state  meeting. 


Magnetic  Deflection  of  Steal  Plumb 
Lines  in  Deep  Mines. 

At  a  recent  meeting  of  the  New  York  Electrical 
Society  Dr.  William  Hallock  lectured  on  "The  Mag- 
netic Deflection  of  Steel  Plumb  Lines  in  Deep 
Mines."  In  the  course  of  his  lecture  Dr.  Hallock 
said  that  in  the  search  for  copper  in  the  ever-increas- 
ing quantities  needed  for  the  electrical  industries,  the 
lamarack  Mining  Company  has  sunk  the  deepest 
shaft  in  the  world,  in  order  to  tap  the  vein  which 
slopes  downward  from  the  surface.  This  hole  is 
over  a  mile  in  depth.  In  order  to  connect  a  point 
on  this  shaft  with  the  older  workings  of  the  imne, 
it  became  necessary  to  "plumb  down"  two  points,  so 
as  to  be  able  to  start  in  the  right  direction  to  meet 
the  other  tunnels.  This  operation  was  undertaken 
at  the  twenty-ninth  level,  with  lines  4,250  feet  long, 
each  consisting  of  steel  piano  wire.  No.  24,  carrying 
a  50-pound  iron  weight.  The  two  plumb  lines  were 
about  17  feet  apart  at  the  top  and  it  was  found  on 
accurate  measurement,  that  in  one  instance  they 
were  o.ii  foot  and  in  another  0.07  foot  farther  apart 
at  the  bottom  than  at  the  top. 

Various  suggestions  were  offered  for  the  diver- 
gence, such  as  convergence  of  the  earth's  radii,  air 
currents,  atttraction  of  the  walls,  etc  However,  the 
well-known  observations  upon  the  very  strong  mag- 
netization of  the  steel  casing  used  in  gas  and  oil 
wells,  suggested  that  the  wires  were  magnetized  by 
the  vertical  component  of  the  earth's  field,  and 
having  two  north  poles  at  the  bottom  would  repel 
each  other.  A  series  of  experiments  made  in  the 
lOO-foot  shaft  of  the  physical  laboratory  at  Columbia 
University,  with  plumb  lines  75  feet  long,  showing 
conclusively  that  they  are  repelled  from  each  other 
and  that  the  bottom  is  drawn  toward  the  north,  con- 
firmed this  opinion. 

Professor  F.  W.  McNair  and  Chief  Engineer  Wat- 
son of  the  Tamarack  mine  have  since  made  a  con- 
siderable series  of  experiments  with  bronze  wires 
and  lead  weights,  which  gave  results  very  similar 
to  those  originally  obtained.  In  Dr.  Hallock's  opin- 
ion, the  moral  of  the  whole  experience  should  be ; 
Use  bronze  wires  and  lead  weights,  and  do  not  use 
such  long  lines,  unless  air  circulation  can  be  com- 
pletely stopped. 

After  the  conclusion  of  Dr.  Hallock's  lecture  the 
society    adjourned   to    the   office   of   the   American 
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Telegraphone  Company.  The  members  were  received 
by  E.  W.  Creecy,  the  vice-president  of  the  company, 
who  gave  an  address  on  the  commercial  side  of  the 
telegraphone.  The  subject  was  covered  technically 
by  William  J.  Hammer.  The  capabilities  of  the 
instrument  were  practically  demonstrated. 


Some  Details  of  Direct-connected  Gen- 
erator Sets.' 
By  William   H.  Bryan. 

The  results  of  a  recent  investigation  into  some 
details  of  the  design  and  construction  of  steam- 
driven  direct-connected  generators  may  be  of  in- 
terest.    The  inquiry  covered: 

First — The  procedure  usually  followed  between 
the  builder  of  the  generator  and  the  builder  of 
the  engine  in  reaching  an  understanding  regarding 
the   detailed   design  of  shaft  and   bearings. 

Second — The  method  of  construction  and  final 
erection  preferred. 

Third — The  advantages  and  disadvantages  of  a 
shaft  coupled  by  flanges,  as  compared  with  a  con- 
tinuous  shaft. 

Correspondence  regarding  these  points  was  con- 
ducted with  a  number  of  the  leading  engine  and 
generator  builders,  and  was  supplemented  by  per- 
sonal  interviews  as  opportunity   offered. 

There  seemed  to  be  a  practically  unanimous  agree- 
ment to  follow  the  general  design  and  dimensions 
recommended  by  the  society's  committee  on  stand- 
ardization of  engines  and  dynamos,  in  its  final  re- 
port at  the  New  York  meeting,  December,  1901. 
Pending  the  adoption  of  these  rules,  however,  or 
w'here  for  any  reason  the  case  seems  to  demand 
special  consideration,  the  following  procedure  is 
usually   followed : 

On  receipt  of  the  order  at  the  works  of  the  gen- 
erator builder,  a  certified  dimension  print  is  prepared, 
giving  the  data  which  the  engine  man  needs  to 
design   his  shaft.     This   drawing  shows : 

(A)  The  limit  lines  beyond  which  the  engine 
parts   must  not   extend. 

(B)  The  form  which  the  shaft  should  have  within 
the  armature   spider. 

(C)  The  weights  of  revolving  parts. 

(D)  The  unbalanced  magnetic  pull  for  one-thirty- 
second-inch  displacement  which  might  result  from 
the  armature  getting  a  little  out  of  center  by  the 
wearing   of  bearings  or  otherwise. 

Usually  the  diameter  of  the  shaft  is  left  wholly 
to  the  engine  builder,  after  putting  him  in  possession 
of  the  data  necessary  to  design  the  same  intelli- 
gently. The  custom  is  now  almost  universal  of 
supporting  the  brush-holder  rigging  on  the  gen- 
erator frame,  so  that  the  engine  builder  is  relieved 
of  any  responsibility  on  that  account.  As  a  rule, 
also,  the  engine  builder  furnishes  the  extended  base, 
outboard  bearing,  holding-down  bolts  and  shaft 
keys. 

The  unbalanced  magnetic  pull  is  of  decided  im- 
portance, and  its  possible  effect  must  not  be  over- 
looked. This  pull  may,  of  course,  be  in  any  direc- 
tion in  the  plane  of  revolution,  and  it  varies  as  the 
square  of  the  displacement.  It  must  be  considered 
in  determining  shaft  dimensions  and  bearings,  as  it 
may  occur  in  a  vertical  plane,  and  thus  have  the 
same  effect  as  additional  weight  of  armature.  It 
may  also  occur  in  a  horizontal  plane,  and  must, 
therefore,  be  considered  in  designing  the  bed  plate 
and    foundation    bolts. 

Usually  the  generator  builder  makes  his  armature 
hub  sufficiently  thick  to  provide  for  considerable 
variation  in  the  diameter  of  the  shaft,  as  may  be 
required  by  different  engine  builders.  If,  for  any 
reason,  the  generator  builder  has  alread  fixed  the 
bore  of  the  armature,  the  engine  builder  is  expected 
to  meet  that  condition.  If  he  cannot  readily  do  so, 
the  matter  is  one  which  must  be  take  up  further 
for  adjustment,  or  settled  by  the  purchaser  or  his 
engineer. 

On  receipt  of  the  above  data  the  engine  builder  is 
supposed  to  proceed  at  once  with  the  design  of  a 
shaft  suitable  for  the  intended  work.  When  com- 
pleted, his  drawings  are  forwarded  to  the  generator 
contractor  for  checking  and  approval.  On  receipt 
of  approved  drawings  the  engine  builder  proceeds 
with  the  construction  of  the  shaft. 

As  soon  as  possible  after  receipt  of  the  shaft  di- 
mensions from  the  engine  builder,  the  contractor 
for  the  generator  prepares  a  pin  gauge,  giving  the 
exact  dimensions  of  the  bore  of  the  armature  hub. 
There  is  a  general  acquiescence  in  the  recommenda- 
tion of  the  society's  committee  that  the  engine 
builder  make  the  necessary  allowance  for  the  press 
fit.  A  few  builders,  however,  advise  that  the  gen- 
eral contractor  provide  the  allowance  when  making 
the  gauge,  so  that  it  will  show  the  actual  diameter 
to  which  the  finished  shaft  is  to  be  turned.  In  justi- 
fication of  this  position  they  claim  that  the  allow- 
ance depends  far  more  on  the  material  of  the  arma- 
ture and  the  design  of  the  hub  than  it  does  on  the 
shaft.  In  most  cases  the  allowances  recommended 
by  the  society's  committee  for  shrink  fit  are  con- 
sidered ample,  although  one  prominent  generator 
builder  thinks   the   allowance    should   be    doubled. 

Sometimes  there  is  a  departure  from  the  above 
plan  of  procedure  to  the  extent  that  the  one  whose 
work  is  furthest  advanced  makes  the  pin  gauge,  and 
sends  it  to  the  other,  who  governs  himself  accord- 
ingly. 

Although  all  generator  builders  claim,  in  advance 
of  award  of  the  contract,  that  they  are  prepared  to 
furnish  generator  data  to  the  engine  builder  almost 
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immediately  on  receipt  of  order,  there  is  almost  in- 
variably a  serious  delay  in  reaching  an  agreement 
between  the  two  contractors.  This  loss  of  time  is 
sometimes  due  to  the  necessary  "red  tape"  through 
which  an  order  must  pass  before  it  reaches  the  con- 
struction department.  Sometimes  it  is  claimed  to 
be  due  to  delays  in  the  mails.  Sometimes  the  data 
are  withheld  pending  the  execution  of  the  formal 
contract  by  the  proper  officials.  These  delays  are 
often  serious  when  the  work  is  of  the  "rush"  order, 
and  it  seems  that  an  effort  in  good  faith  should 
be  made  to  avoid  them.  Is  there  any  good  reason 
why  full  data  on  standard  machines — even  including 
shaft  gauges — should  not  be  kept  on  hand  at  the 
district  offices  for  immediate  delivery  to  the  engine 
builder  on  award  of  contract?  It  has  even  been  sug- 
gested that  bidders  on  generators  be  required  to 
file  with  their  proposals  the  necessary  shaft  data. 
This  would  save  much  vexatious  delay.  It  is,  of 
course,  presumed  that  the  speed  of  rotation  has 
been  decided  upon  and  agreed  to  by  both  parties 
when  the  contracts   are  closed. 

When  the  engine  contractor  returns  his  drawings 
of  shaft  to  the  generator  builder  the  following 
information  is  supposed  to  be  given: 

(E)  Direction  of  rotation — whether  clockwise  or 
opposite — when  looking  at  the  commutator  end  of 
the   machine. 

(F;  Location  of  generator  with  reference  to  en- 
gine, whether  commutator  is  on  the  right  or  left 
of  generator  when  standing  at  cylinder  and  facing 
shaft. 

(G)  Further  details,  such  as  whether  there  are 
one  or  more  cranks,  whether  they  are  solid  forged 
or  forced  on,  height  of  center  of  shaft  above  floor, 
diameter  of  shaft,  location  of  anriature  and  flywheel 
in  relation  to  bearings,  dimensions  and  weight  of 
flywheel,   length  of  hub  and  cross-section  of  rim. 

Some  difference  of  opinion  exists  as  to  the  best 
method  and  place  of  erecting  the  armature  on  the 
engine  shaft.  The  ordinary  practice  for  small  and 
medium-sized  units  is  for  the  engine  contractor  to 
place  the  shaft  in  final  position  where  the  unit  is 
to  be  used,  after  which  the  generator  contractor 
presses  on  the  armature,  and  completes  the  adjust- 
ment of  the  electrical  machine  ready  for  service. 
This  necessarily  involves  some  extra  expense  when 
the  point  of  erection  is  at  some  distance  from  the 
builders'  shops,  or  where  they  have  no  local  erecting 
gang.  Furthermore,  the  work  is  always  more  ex- 
pensive, and  can  never  be  as  satisfactorily  or  as 
quickly  done  as  in  the  shops  of  one  or  the  other  of 
the  builders.  There  is  a  widespread  sentiment, 
therefore,  that  either  the  generator  contractor  should 
send  his  armature  to  the  engine  shops,  where  it 
can  be  placed  on  the  shaft  by  the  engine  builder; 
or  that  the  shaft  itself — in  whole  or  in  part — be 
shipped  to  the  generator  builder  for  the  armature 
to  be  pressed  on,  the  latter  arrangement  seeming 
the  preferable  one.  This  plan  possesses  many  ad- 
vantages, but  is  open  to  the  criticism  that  extra 
freight  charges   are   incurred,    and  delays   invited. 

The  relative  location  of  the  two  shops  with  ref- 
erence to  the  point  of  final  use  would  seem  to  be 
a  factor  in  determining  which  shop  ahould  press 
the  armature  on.  For  a  set  destined  for  erection 
in  St.  Louis,  for  instance,  the  engines  being  built 
at  Springfield,  111.,  and  the  generators  at  Schen- 
ectady, N.  Y.,  it  would  not  be  justifiable  to  ship 
the  engine  shaft  to  Schenectady,  and  return.  The 
fact  that  as  soon  as  the  armature  is  attached  to 
the  shaft  the  whole  becomes  electrical  apparatus, 
and  takes  a  higher  freight  classification,  has  a  bear- 
ing on  the  subject;  also  that  there  is  an  increased 
freight  cost  in  dividing  shipments  instead  of  concen- 
trating them.  The  contracts  should  state  definitely 
who    is    to   pay    the    increased    freight    charges. 

Trouble  often  results  from  the  erection  of  the 
armature  on  the  engine  shaft  at  a  distance  from  the 
shop,  where  competent  men  and  suitable  facilities 
are  not  always  to  be  had.  This  is  particularly  the  case 
with  center-crank  engines,  where  the  crank  pin  may 
be  sprung,  unless  a  piece  is  fitted  between  the  jaws 
of  the  crank  before  the  pressure  is  put  on. 

Several  prominent  builders  recommend  mounting 
the  armatures  on  conical  collars  instead  of  the  usual 
press  fit.  This  is  claimed  to  lessen  the  time  of 
erection,  obviate  the  chances  of  springing  the  shaft 
and  remove  all  danger  of  misfit.  Furthermore,  if 
the  owner  ever  desires  to  remove  the  armature,  it 
becomes  a  simple  and  inexpensive  matter.  On  the 
ether  hand,  it  is  claimed  by  many  large  builders  that 
the  press  fit  is  more  rigid,  distributes  the  strains 
better,  is  less  expensive,  and,  everything  considered, 
is  superior. 

For  many  years  I  have  specified  that  the  engine 
shaft  carrying  the  armature  should  he  continuous, 
and  not  coupled  by  flanges  or  otherwise.  This  ar- 
rangement seemed  to  have  the  approval  of  the  best 
engineers  and  builders,  on  account  of  its  superior 
rigidity  and  reliability,  as  well  as  the  space  required 
on  the  shaft.  It  is  still  preferred  by  most  of  the 
largest  generator  builders,  although  many  of  them 
do  not  object  particularly  to  the  coupled  construc- 
tion, Sometimes  the  use  of  the  solid  construction  in- 
volves delay  in  getting  the  necessary  forgings,  as 
well  as  extra  cost,  if  it  is  a  rush  order.  Ordinarily, 
however,  the  coupled  construction   is  the  more  ex- 

?ensive  one,  but  some  time  may  be  saved  by  its  use. 
was  surprised  to  find  a  large  and  growing  senti- 
ment among  builders  of  center-crank  engines  in  favor 
of  the  coupled  form  of  shaft,  the  argument  being 
substantially   as    follows : 

The  armature  shaft  being  a  short  and  simple 
structure,  could  readily  be  sent  to  the  generator 
shops    for    the    armature   to   be   pressed   on,   freight 


and  boxing  both  being  less.  Time  could  always  be 
saved,  as  it  would  only  be  necessary  to  fit  the  shaft, 
adjust  it  centrally  in  the  outer  bearing,  then  box 
and  ship  it,  the  main  shaft  being  retained  to  com- 
plete the  work  of  balancing,  polishing,  etc.  There 
will  be  no  danger  of  springing  the  shaft,  as  ex- 
plained above.  Earlier  delivery  of  the  complete  en- 
gine could  usually  be  made,  as  the  engine  shafts 
could  be  made  in  quantities  and  kept  in  stock. 
When  time  is  short,  the  engine  builder  could  com- 
plete all  his  work  except  the  extended  shaft,  whereas 
there  is  often  a  delay  if  a  continuous  steel  forging  is 
necessary.  The  entire  engine  can  be  completed^ 
and  even  tested — while  waiting  for  the  forging  for 
the  armature  shaft,  which,  on  arrival,  can  be  finished 
up  in  a  few  days.  Some  builders  are  preparing  to 
make  up  a  stock  of  crank  shafts,  with  flanges  finished 
solid  on  the  end  of  the  shaft,  ready  to  receive  the 
flanged  armature  shaft,  which  will  be  specially  con- 
structed in  each  case  to  fit  the  generator  selected. 
The  saving  in  time  and  expense  is  obvious. 

I  have  not  been  able  to  satisfy  myself,  however, 
that  a  coupled  shaft  is  as  desirable,  everything  con- 
sidered, as  the  solid  one,  as  the  chances  for  inac- 
curacy and  derangement  appear  greater.  The  in- 
creased space  required  is  also  often  important,  par- 
ticularly in  city  plants.  There  is  room  for  argu- 
nient  on  this  point,  however,  and  the  hope  for  a  full 
discussion  is  my  principal  incentive  for  presenting 
this  paper. 

Is  the  overload  limit  of  25  per  cent,  recommended 
by  the  committee  wise?  Most  generator  builders 
now  guarantee  their  standard  machines  safely  to 
carry  50  per  cent,  overload  for  one  hour  or  longer. 
Should  not  the  engine  have  a  similar  margin? 
Often  the  peak  of  the  load  lasts  but  an  hour  or  so, 
and  it  is  better  engineering  to  run  at  reduced  efli- 
ciency  for  this  short  period,  rather  than  to  invest 
a  greater  amount  in  a  unit  which  will  be  under- 
loaded for  the  rest  of  the  24  hours.  This  can  be 
accomplished  by  a  later  cut-off,  if  the  engine  is 
structurally  strong  enough.  Part  might  also  be 
gained  by  running  up  the  steam  pressure  a  little, 
but   this   is   not   always  permissible. 

It  is  to  be  hoped  that  engine  and  generator  build- 
ers will  promptly  carry  out  their  agreement  as  to 
early  compliance  with  the  details  established  by  the 
society's  committee  on  standardization,  and  that 
there  will  result  great  shortening  in  the  time  now 
necessary  to  agree  on  shaft,  data.  May  the  day 
speedily  come,  also,  when  a  similar  agreement  may 
be  reached  as  to  standard  sizes  of  alternating  and 
railway  generators. 


Russian  Rules  for  Help  in  Case  of  Elec- 
tric Shock. 

At  the  recent  biennial  convention  of  the  electrical 
engineers  of  all  the  Russias  at  Moscow,  one  of  the  , 
subjects  of  discussion  was  the  regulations  to  be  ob- 
served in  connection  with  rendering  help  in  case  of 
accidents,  caused  by  contact  with  heavily  loaded 
electric  wires.  The  regulations  were  prepared  by  a 
specially  appointed  commission  and  contain,  among 
others,  the  following  recommendations,  which  were 
adopted  by  the  convention  and  recommended  to  be 
made  law  by  the  government:  Each  power  station 
shall  in  future  have  a  special  room,  which  shall  serve 
exclusively  as  a  "life-saving  station"  and  shall  con- 
tain devices  and  instruments,  necessary  for  rendering 
help  in  case  of  accidents.  As  the  separation  of  a 
person,  who  meets  with  an  accident  from  contact  with 
live  wires,  is  of  the  greatest  danger  for  the  rescuing 
person,  special  care  shall  be  taken  in  the  selection 
and  proper  care  of  devices  of  protection.  Rubber 
gloves  and  overshoes  shall  be  kept  at  the  stations,  in 
proper  quantity  and  quality.  But,  as  careful  experi- 
ments in  laboratories  have  shown,  that  from  14  dif- 
ferent brands  of  rubber  gloves  and  shoes  only  three 
proved  to  be  adequate  for  the  purpose  required,  the 
regulations  provide  that  the  rubber  gloves  and  shoes 
kept  at  the  stations,  shall  be  submitted  every  six 
months  to  a  new  test,  exposing  them  to  a  current 
of  three  times  the  strength  ordinarily  generated  at 
the  station. 

The  life-saving  departments  shall  be  kept  accessible 
to  every  person  connected  with  the  station  and  liable 
to  be  called  for  help.  Those  rules  shall  be  placarded 
ill  the  stations  in  connection  with  instructions  and 
diagrams,  showing  at  a  glance  how  to  proceed  in 
different  cases  of  accident  and  how  at  the  same  time 
the  rescuing  person  should  protect  himself.  Every 
workman  of  the  station  shall  be  made  familiar  with 
these  regulations,  as  well  as  with  the  instructions 
for  rendering  help.  In  cases  where  the  accident  oc- 
curred at  a  place  remote  from  the  station  and  no 
other  means  for  the  insulation  of  the  wires  are  ac- 
cessible, it  was  recommended  to  throw  dry  cordage 
or  clothing,  soaked  with  salt  water,  over  the  wires, 
which  procedure  is  said  to  have  been  proven,  by  ex- 
periments, in  ordinary  cases  to  be  sufficient.  Very 
dry  pieces  of  wood,  properly  used,  can  also  be  used 
advantageously  for  insulation. 


It  is  stated  that  James  Ross  of  Montreal,  Canada, 
has  sold  out  his  interests  in  the  street-railway  system 
of  BiriTiingham,  England,  to  a  party  of  English  cap- 
italists.    By  this  transaction,  Mr.  Ross,  it  is  said,  has 
made  a  profit  of  about  $3,000,000.    When  Mr.  Ross 
interested  himself  in  this  enterprise  such  a  thing  as 
an  electric  car  was  altogether  unknown  on  the  Bir-  . 
mingham    lines,    and    the    new    management's    chief  . 
difficulty  was  in  getting  English  people  to  realize  that 
an  electric  car  was  preferable  to  an  old-style  horse . 
car  or   omnibus.    Recently  Mr.   Ross   was  the   sole 
owner  of  the  whole  system. 


June  21,   1902 

Arc  Lighting.' 

By  C.  M.  Green. 

The  enclosed  arc  is  better  and  cheaper  to  operate 
than    the   open    arc 

The  direct  constant-current  enclosed-arc  system  is 
best  and  most  economical  for  plants  devoted  ex- 
clusively to  arc  lighting. 

The  alternating  constant-current  enclosed-arc  sys- 
tem is  best  and  most  economical  for  plants  which 
use  large  40  to  125-cycIe  alternating-current  gener- 
ators, the  arc-lamp  load  being  a  small  part  of  the 
total  output  of  the  station. 

Constant-potential  direct  and  alternating-current  arc 
lamps  are  very  extensively  used  on  constant-potential 
systems  of  distribution  for  inside  lighting,  and  some- 
what for  street  lighting,  but  only  when  there  are 
special  reasons  for  so  doing. 

There  is  great  need  of  a  rectifier  apparatus  for 
transforming  three-phase,  25-cycle  constant  potential 
into  direct  constant  current  for  series  arc  lighting, 
which  shall  cost  less  and  have  a  higher  efficiency 
than  the  motor-generator  sets  of  to-day.  I  believe 
it  is  only  a  question  of  time  when  we  shall  have  a 
commercial  rectifier.  Single-phase  rectifiers  have 
been  in  use  for  some  years  in  Europe,  but  with  en- 
closed lamps  there  is  little  advantage  in  rectifying 
the  current,  and  the  apparatus  is  much  more  com- 
plicated. 

We  are  living  in  an  age  of  inventions  or  discov- 
eries. Someone  may  invent  or  discover  a  new  lamp 
which  will  greatly  increase  the  light  obtained  per 
watt. 

As  a  matter  of  interest,  I  desire  particularly  to 
call  your  attention  to  the  present  arc-lightingsituation 
at  Buffalo,  N.  Y.,  and  other  places.  The  Buffalo 
General  Electric  Company  was  among  the  very  early 
users  of  arc  apparatus,  and  has  been  operating  it  for 
upward  of  20  years,  during  which  time  very  radical 
changes  and  great  improvements  have  been  made  jn 
arc  apparatus.  The  company  is  at  present  using 
upward  of  3,500  open-arc  lamps,  the  current  for 
which  is  supplied  by  26  arc  dynamos,  each  rated  at 
6,250  volts,  g.6  amperes,  500  revolutions  per  minute. 
These  generators  are  driven  by  three-phase  synchro- 
nous motors,  the  current  for  which  is  supplied  from 
Niagara  Falls. 

The  managers  of  the  Buffalo  company  have  decided 
to  change  their  system  of  arc  lamps,  and  the  subject, 
both  financially  and  otherwise,  being  a  very  impor- 
tant one,  they  have  made  a  very  careful  examination 
of  tlie  present  arc-lamp  situation  and  have  decided  to 
rewind  their  26  arc  generators  for  8,500  volts,  6.6 
amperes,  and  to  adopt  the  enclosed,  direct,  constant- 
current  series  arc  lamp.  The  direct  and  alternating- 
current  systems  of  series  enclosed-arc  lighting  were 
very  carefully  investigated,  and  it  was  found  that 
the  cost  of  changing  over  the  present  arc  generators 
from  9.6  amperes  to  6.6  amperes  would  amount  to 
about  half  as  much  as  to  purchase  alternating-current 
generators  and  constant-current  transformers.  I 
might  call  attention  to  the  fact  that  the  supply  from 
Niagara  Falls  is  25  cycles,  which  is  entirely  unsat- 
isfactory for  operating  arc  lamps,  the  frequency  be- 
ing too  low,  which  necessitates  either  a  frequency- 
changer  or  a  motor-generator  set,  in  order  to  get 
satisfactory  current  for  operating  arc  lamps.  Fur- 
thermore, the  efficiency  of  the  synchronous  motor  and 
arc  generator,  equipped  with  laminated  pole  shoes 
and  armature  shield,  will  be  practically  the  same  as 
the  alternator  and  constant-current  transformer.  The 
direct-current  line  losses  will  be  slightly  less,  since 
they  would  require  7.5  amperes  in  place  of  6.6  am- 
peres for  their  arc-lighting  circuits,  in  order  to  give 
the  same  number  of  watts  in  the  lamp  or  arc.  Bos- 
ton has  been  operating  the  series  direct-current  en- 
closed-arc system  since  1898.  It  has  in  use  50 
arc  generators,  8,500  volts,  6.6  amperes,  500  revolu- 
tions per  minute,  direct-connected  to  synchronous 
motors.  The  capacity  is  6,000  enclosed-arc  lamps. 
Toronto  has  been  operating  for  a  number  of  years 
direct-current  open-arc  lamps,  the  current  for  which 
has  been  supplied  by  arc  generators.  I  should  not 
be  at  all  surprised  to  see  these  generators  rewound 
for  6.6  amperes  for  lighting  the  streets  of  Toronto 
with  enclosed  lamps,  the  generators  to  be  driven 
in  the  near  future  by  synchronous  motors  supplied 
with  power  from  Niagara 

Quebec,  I  believe,  in  the  near  future,  will  be  lighted 
by  direct-current  enclosed-arc  lamps,  supplied  from 
arc  generators.  Part  of  these  machines,  I  believe, 
will  be  new  and  part  of  them  changed  over  from 
g.6  amperes  to  6.6  amperes. 

Parties  who  are  interested  in  changing  over  their 
open  to  enclosed-arc  lamps  should  give  due  consid- 
eration to  the  direct  constant-current  enclosed  series 
arc-lighting  system.  Where  they  are  operating  at 
present  a  number  of  small  arc  machines,  they  could 
make  a  large  saving  by  the  introduction  of  large-size 
units.  Where  their  present  system  already  consists 
of  large  units  wound  for  9.6  amperes,  the  machines 
can  be  rewound  for  operating  enclosed  arc  lamps, 
affording  a  great  opportunity  for  effecting  economies 
and  improvements. 


The  Russian  telegraph  line  is  now  open  for  com- 
merical  business  from  all  points  in  Manchuria, 
China,  to  London,  St.  Petersburg  and  New  York. 
The  rate  to  Russian  cities  is  15  cents  a  word ;  to 
London,  30  cents,  and  to  New  York,  50.4  cents. 
The  time  occupied  in  sending  a  cablegram  to  New 
1  "rk  and  in  receiving  a  reply  is  usually  three  days. 

I.  Conclusion  of  a  paper  read  before  the  Canadian  Electrical 
Association  at  Qnebec  on  Jtme  12,  1902. 
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Arithmetic   of   Electrical   Measukements  :    With 

Numerous   Examples  Fully   Worked.     By    W.    R. 

P.  Hobbs,  R.  N.     Revised  to  date  by  Dr.  Richard 

Wormell,  M.  A.     1902.     London:  Thomas  Murby. 

New    York:     D.    Van    Nostrand    Company.     Pp. 

(4%   by  seven  inches).   III,  with  eight  diagrams. 

Price,   50   cents. 

It  was  with  the  "absolute  necessity  in  practice  for 
definite  measurement"  in  view  that  this  little  work 
was  compiled,  for,  as  it  is  stated  in  the  preface, 
'The  practical  electrician  must  know  how  much 
current  [flows]  or  how  much  resistance  [is  in- 
creased], or  he  knows  nothing."  This  is  the  ninth 
edition  of  the  work,  and  the  alterations  in  this  edi- 
tion consist  mainly  in  the  replacing  of  a  few  more 
or  less  obsolete  or  obsolescent  words  by  their  modern 
equivalents.  The  work  might  well  be  used  as  a  text- 
book, as  it  contains  a  number  of  pointed  definitions 
and  practical  examples  and  on  the  whole  is  a  clear 
and  concise  application  of  Ohm's  law. 

Outlines  of  Electrochemistry.  By  Harrv  C.  Jones. 
1901.  New  York:  Electrical  Review  Publishing 
Company  and  the  D.  Van  Nostrand  Company. 
Pp.  (seven  by  10  inches),  vi.,  io6,  with  13  illustra- 
tions.    Price,  $1.50. 

Professor  Jones  has  aimed  to  produce  a  work  that 
will  be  useful  not  only  to  the  scientific  student  of 
electrochemistry,  but  to  the  electrical  engineer  as 
well.  The  average  engineer  knows  none  too  much 
of  the  theoretical  side  of  electrochemistry,  and  this 
book  should  do  much  toward  giving  one  the  infor- 
mation that  would  help  out  his  practical  knowledge 
of  the  subject.  The  te.xt  was  originally  published 
as  a  series  of  papers  under  the  title  "Selected  Chap- 
ters in  Electrochemistry"  in  the  Electrical  Review 
of  New  York.  Beginning  with  a  historical  intro- 
duction in  which  the  meaning  of  the  term  electro- 
chemistry is  explained  and  the  development  of  the 
science  is  traced,  the  author  takes  up  the  subjects 
of  osmotic  pressure  and  theory  of  electrolytic  dis- 
sociation. Some  applications  of  this  theory  are 
given  and  then  follow  chapters  on  electrolysis  and 
theories  of  electrolysis,  the  velocity  of  ions,  con- 
ductivity of  solutions  and  calculation  of  the  electro- 
motive force  of  elements.  The  subject  matter  is 
presented  in  a  clear  and  forceful  style,  and,  as  a 
rule,  will  be  found  to  be  easy  reading  by  one  having 
a  fair  acquaintance  with  natural  laws.  The  book 
would  have  been  more  suitable  for  reference  had  it 
been  printed  in  a  less  awkward  size. 

American  Street-railway  Investments.  (Ninth 
Edition).  New  York:  The  Street  Railway  Pub- 
lishing Company.  1902.  Pp.  (g%  by  13  inches), 
xxxix.,   306.     Price,   $5. 

This  latest  edition  of  what  is  popularly  known 
as^  the  Street-railway  Red  Book  is,  as  its  name  im- 
plies, compiled  primarily  for  investors  in  street-rail- 
way securities,  but  it  contains  a  mass  of  information 
and  statistics  that  is  likewise  valuable  to  all  interested 
in  street-railway  operation.  Arranged  alphabetically 
under  the  names  of  cities  and  towns  in  the  United 
States,  the  work  contains  reports  of  1,281  street- 
railway  companies,  showing  in  detail  the  physical 
and  financial  condition  of  the  properties.  These  fig- 
ures include  both  operating  and  leased  roads  and 
include  the  figures  for  new  roads.  The  statistics  are 
given  for  all  important  consolidations  which  have 
taken  place  during  the  year.  The  report  in  each  case 
is  followed  by  the  date  of  the  information  as  supplied 
by  the  street-railway  company  making  the  report. 
This  is  an  important  feature  for  anyone  who  desires 
accurate  information.  There  are,  moreover,  31  fold- 
ing maps,  some  in  colors,  of  the  most  important 
street-railway  systems  in  the  United  States.  By 
some  oversight,  the  map  of  the  Chicago  railways  is 
not  included,  although  reference  is  made  to  one. 
The  book  also  contains  a  table  showing  by  compari- 
sons the  gross  receipts  of  all  railway  companies 
earning  $25,000  or  more  for  the  years  1900  and  1901, 
and  much  other  valuable  information.  As  in  former 
editions,  the  book  gives  evidence  of  care  in  compila- 
tion.    It  is   a  valuable  work  for  reference. 

Electrical  Engineering  FoRM;UL.a;.  By  W.  Geipel 
and  M.  Hamilton  Kilgour.  New  and  enlarged  edi- 
tion. 1901.  London:  The  Electrician  Printing 
and  Publishing  Company.  New  York :  D.  Van 
Nostrand  Company.  Pp.  (three  by  4%  inches), 
xvi.,  828,  with  several  illustrations.  Price,  $3. 
This  very  useful  reference  book  now  appears  in 
its  second  edition,  after  having  passed  through  a 
thorough  revision  at  the  hands  of  its  authors.  Most 
of  the  mathematical  tables  have  been  recalculated,  as 
well  as  compared  with  the  best  authorities.  Consid- 
erable additional  matter  has  also  been  included.  This 
is  especially  true  in  regard  to  the  chapter  on  electric 
traction,  which  has  been  revised  by  Justus  Eck,  and 
enlarged  to  over  50  pages.  The  material  published 
in  this  little  work,  which,  by  the  way,  is  of  a  handy 
and  convenient  size  for  reference.  Includes  mathe- 
matical tables,  formulse,  descriptions  of  machinery 
and  tests,  and  a  great  quantity  of  information  that 
is  of  use  to  the  mechanical  as  well  as  the  electrical 
engineer.  In  the  first  few  chapters  are  taken  up 
the  fundamental  units  and  mathematical  laws  and 
formulas,  and  then  the  more  mechanical  and  practical 
subjects  of  gas,  waterpower,  fuel  and  combustion, 
chimneys,  boilers,  heat  engines,  condensers  and 
pumps,  mechanical  transmitters,  etc.,  are  treated. 
The  electrical  topics  cover  dynamos  and  motors,  reg- 
ulators, transformers,  conductors,  arc  and  incandes- 
cent lamps,  and  primary  and  secondary  batteries. 
Other  chapters  discuss  electrochemistry,  electrometal- 
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lurgy  and  electric  welding.    The  section  devoted  to 
electric   traction   is   quite  complete,  and  the   closing 
chapters   treat  of  mining,  testing,   sundry  rules  and 
extracts  and  miscellaneous  items. 
Practical   Calculation   of  Dynamo-electric   Ma- 
chines.    A  Manual  for  Electrical  and  Mechanical 
Engineers  and  a  Text-book  for  Students  of  Elec- 
trical Engineering.     By  Alfred  E.  Wiener,  E.  E., 
M.  E.     1902.    New  York:     Electrical  World  and 
Engineer.     Pp.    (sLx   by   9%   inches)    xxxvi.,   737, 
with   130  tables  and  383   illustrations.     Price,  $3. 
The  first  edition  of  this  comprehensive  work  was 
published  In  1S97,  and  this,  the  second  edition,  has 
been    revised    with   care  and   considerably    enlarged. 
The  author  has  endeavored  to  bring  this  volume  up 
t9  date  in  every  particular.     The  work  treats  exclu- 
sively   of    direct-current    machinery,    and    but    little 
space    is    given    to    the    theory    of    the    dynamo,    it 
being  the  aim  of  the  author  to  make  the  book  thor- 
oughly practical   from  beginning  to  end.     Formulas 
and  theories  have  been  reduced  to  a  practical  work- 
ing basis,  so  that  anyone  possessing  a  fundamental 
knowledge  of  arithmetic   and  algebra   may   use   the 
work  to   advantage. 

The  book  is  arranged  in  eight  parts,  the  first  six 
of  which  divide  the  subject  matter  under  the  follow- 
ing topics:  Physical  principles  of  dynamo-electric 
machines,  calculation  of  armature,  calculation  of 
magnetic  flux,  dimensions  of  field-magnet  frame, 
calculation  of  magnetizing  force  and  calculation  of 
magnet  winding.  Part  VII.  takes  up  the  efficiency 
of  generators  and  motors,  designing  of  a  number  of 
dynamos  of  the  same  type,  calculation  of  electric 
motors,  unipolar  dynamos,  motor-generators,  etc., 
and  dynamo  graphics.  The  last  part  gives  a  number 
of  practical  examples  of  dynamo  and  motor  cal- 
culation. New  matter  has  been  added  concerning 
the  selection  of  the  conductor  velocity  and  the  check- 
ing of  a  design  with  respect  to  the  relation  between 
armature  and  field.  Also  new  information  Is  In- 
cluded which  refers  to  double-current  generators, 
multi-circuit  arc  dynamos,  secondary  generators,  etc. 
Besides  these  additions  to  the  text,  three  appen- 
dices, covering  41  pages,  have  been  added  In  this 
edition.  In  the  first  of  these  are  given  dimensions 
and  armature  data  of  various  types  of  modem  dy- 
namos. Appendix  II.  contains  some  very  useful 
wire  tables  and  winding  data,  such  as  are  necessary 
in  determining  the  windings  of  dynamos.  In  the  last 
appendix  are  compiled  the  causes,  localization  and 
remedies  of  the  usual  troubles  occurring  In  dynamo- 
electric  machines,  the  purpose  being  to  enable  the 
designer,  by  calling  his  attention  to  the  ordinary 
shortcomings  of  electrical  machinery,  to  take  such 
preventive  measures  In  his  designing  as  will  reduce 
the  liability  of  trouble  in  operation  to  a  minimum 
also  to  assist  the  attendant  of  a  dynamo  plant  in 
going  about  in  a  systematic  manner  in  finding  the 
causes   of  trouble. 

This  work  Is  a  standard  one,  it  being,  in  fact,  about 
the  best  modern  treatise  on  the  design  of  direct-cur- 
rent dynamo-electric  machinery.  The  book  will  be 
found  Indispensable  for  actual  workshop  practice 
and  is  also  an  Invaluable  guide  and  text-book  for 
students'  use. 


Wireless-telephone    Experimental    Ap- 
paratus. 

An  interesting  use  of  selenium  and  acetylene  is 
made  in  a  new  apparatus  devised  in  Germany  for 
making  experiments  in  light  telephony.  The  trans- 
mitting apparatus  consists  essentially  of  a  gas-flame 
manometer,  by  means  of  which  the  rays  of  an  acety- 
lene light,  concentrated  by  the  condensing  lens,  may 
be  varied  In  Intensity.  These  differences  of  light  in- 
tensity, which  are  said  to  correspond  exactly  to  those 
of  the  sound  waves  of  the  human  voice,  transmitted 
through  a  speaking  tube,  are  sufficiently  pronounced 
to  Influence  the  conductivity  of  a  selenium  cell,  in- 
cluded in  the  circuit  of  a  telephone  receiver,  which 
reproduces  the  sounds  of  the  voice.  In  other  words, 
as  the  light  varies  with  the  acoustic  waves,  the 
selenium  cell  is  so  affected  as  to  cause  the  current 
flowing  through  its  circuit  to  fluctuate^  thus  giving 
rise  to  vibrations  of  the  diaphragm  of  the  telephone 
receiver,  which  in  turn  produces  acoustic  vibrations. 

In  order  to  reproduce  the  sounds  transmitted  by 
the  speaking  light,  a  receiving  apparatus  is  provided, 
the  vital  parts  of  which  are  a  concave  mirror  of 
german  silver,  a  selenium  cell,  a  battery,  a  polarized 
relay,   a  signal   bell,   and  two  telephone  receivers. 

In  experimenting  with  these  two  pieces  of  appa- 
ratus, the  transmitter  is  so  placed,  says  the  Scientific 
American,  that  the  parallel  pencils  of  light  emerging 
from  the  condensing  lens  are  caused  to  fall  upon 
the  concave  mirror  of  the  receiver.  Since  the  selen- 
ium cell  Is  mounted  In  the  focus  of  this  mirror.  It 
will  be  influenced  in  the  manner  described.  The  re- 
lay will,  therefore,  be  energized  and  will  influence 
the  circuit  of  the  bell,  thereby  giving  a  signal.  The 
bell  will  ring  only  during  the  period  In  which  the 
rays  from  the  condensing  lens  fall  upon  the  concave 
mirror,  and  will  cease  its  ringing  when  the  telephone 
receiver  is  removed  from  its  hook,  which  occurs 
because  a  contact  spring  cuts  out  the  bell  and  closes 
the  telephone  circuit.  Every  word  that  is  spoken 
into  the  tube  of  the  transmitting  apparatus  can  now 
be  distinctly  heard  in  the  telephone  receiver.  When 
the  receivers  are  hung  up,  the  transmitter  is  ready 
to  send  another  message. 
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CORRESPONDENCE. 


New  York  Notes. 

New  York,  June  14. — Perhaps  the  most  novel  chess 
game  ever  played  was  that  indulged  in  by  the  passen- 
gers on  tlie  liners  Campania  and  Philadelphia,  which 
arrived  here  irom  England  yesterday,  ihe  game 
referred  to  was  played  by  means  ol  wireless  teleg- 
raphy, the  moves  ol  the  players  on  both  ships  being 
transmitted  by  space  telegraphy  at  a  distance  of  70 
miles.  Ihe  game  occupied  all  of  last  iuesday  alter- 
noon,  and  was  only  interrupted  by  the  approach  of 
the  Lucania,  bound  in  the  opposite  direction,  which 
made  it  necessary  to  give  way  to  business  messages. 

Charles  btewart  iimiih  of  the  Rapid  iransit  Com- 
mission made  the  statement  the  other  day  that  the 
>Jew  Vork  Central  Railroad  Company  has  tailed,  out- 
side of  a  bare  acknowledgment,  to  answer  the  letter 
of  the  Rapid  iransit  Commission  calling  its  attention 
lu  the  laci  that  the  improvement  of  its  Park  Avenue 
tunnel  might  be  completed  under  the  amended  rapid- 
transit  law.  A.  J.  Cassatt  of  the  Pennsylvania  rail- 
road, however,  has  said  to  Air.  Smith  that  his 
company  is  convinced  that  it  is  entirely  practicable 
for  It  to  build  electric  motors  that  will  draw  a  500- 
ton  train  through  its  proposed  tunnel  from  Jersey 
City  to  Queens  Borough,  through  and  under  Man- 
hattan Borough,  at  the  average  rate  of  35  miles  per 
hour;  and  this  fact  is  the  essence  of  its  vvlaole  scheme. 
Mr.  Cassatt  further  said  that  the  Pennsylvania  Com- 
pany contemplates  contracting  lor  such  operation  im- 
mediately, and  that  the  construction  of  a  power  house 
will  be  commenced  at  once,  instead  ol  paying  the 
city  $1,382,500  for  the  right  to  cross  Manhattan  is- 
land, as  was  announced  at  the  office  of  the  Rapid 
iransit  Commission  a  short  time  ago,  the  Pennsyl- 
vania Railroad  Company  will  contribute  not  less 
than  $2,500,000  for  its  privileges,  i  he  addition  to  the 
original  estimate  is  due  to  tne  fact  that  it  must  pay 
for  station  rights  along  the  line  and  for  the  closing 
of  W  est  Twenty-second  Street. 

W.  C.  Baker  and  U.  £.  Denzer.  who  were  the 
occupants  of  the  racing  electric  automobile  that 
became  unmanageable  in  the  btaten  island  speed  test 
and  created  such  havoc,  were  not  indicted  by  tne 
grand  jury  ot  Richmond  County  on  Thursday.  The 
grand  jury  nevertheless  advised  that  in  future  no 
public  tests  of  automobiles  be  held  on  any  public 
nighway  in  the  Borough  of  Richmond.  The  Baker 
machine  was  not  mentioned  in  the  award  of  speed 
honors    by    the    Automobile    Club    of    .\merica. 

ihere  has  been  an  issue  of  $11,000,000  of  four  per 
cent,  new  bonds  by  the  Metropolitan  Securities  Com- 
pany, the  holding  company  of  the  Metropolitan 
street  railway.  Kuhn,  Loeb  &  Co.  were  the  pur- 
chasers of  the  bonds,  together  with  $1,400,000  of 
refunding  bonds  from  the  Metropolitan  Street  Rail- 
way Coniapny.  it  has  not  been  definitely  stated  to 
what  use  the  money  from  the  bond  sale  will  be  put. 
1  he  company  is  preparing  to  put  up  a  vigorous  de- 
fense against  the  suits  brought  for  violation  of  the 
"car  ahead"  ordinance.  Fourteen  of  these  suits  have 
been  filed. 

if  the  recommendation  of  Commissioner  Dougherty 
of  the  Department  of  Water  Supply,  Gas  and  Elec- 
tricity is  followed  out,  within  the  next  year  all  wires 
within  a  radius  of  two  miles  of  Brooklyn  bridge 
will  be  placed  underground.  The  following-named 
companies  may  be  affected :  The  Brooklyn  Rapid 
iiansit  Company,  the  Coney  island  and  Brooklyn 
Railroad  Company,  the  Edison  Electric  illuminating 
Company,  the  New  York  and  New  Jersey  Telephone 
Company,  the  Western  Union  Telegraph  Company, 
the  Postal  Telegraph-cable  Company  and  all  signal 
services. 

H.  Milton  Kennedy  of  the  Brooklyn  Rapid  Tran- 
sit Company  has  devised  a  scheme  to  make  use  of 
specially  constructed  flat  cars  running  on  the  com- 
pany's lines,  in  conveying  street  refuse  from  the 
city  to  Gravesend  and  Flatlands  for  filling  in  land. 

The  De  Forest- Smythe  system  of  wireless  teleg- 
raphy is  to  be  installed  at  iiavana.  The  steamship 
Morro  Castle,  which  sailed  from  here  on  Thursday, 
was  equipped  with  that  system  and  for  several  hours 
after  sailing  remained  in  communication  with  the 
Staten   Island  station. 

The  Rapid  Transit  Commission  has  given  the  sub- 
way contractors  the  authority  to  place  70  additional 
ducts  for  the  purpose  of  carrying  electric  wires  for 
propelling  cars  and  for  lighting  and  heating.  Con- 
troller Grout  asserts  that  he  will  oppose  the  grant,  as 
he  says  the  contractors  do  not  need  the  additional 
ducts,  but  intend  to  sell  electricity  for  light,  heat  and 
power.  M.  L.  G. 


New  England  News. 


Boston,  June  14. — The  Reliance  Manufacturing 
Company,  which  will  manufacture  the  Valentine 
Ijlock  signals  for  electric  railways,  is  to  be  incor- 
porated under  the  laws  of  the  state  of  Maine.  The 
capital  will  be  $200,000  and  among  the  directors  are 
W.  H.  Bryant,  Everett  T.  Packard,  Edward  M. 
Thompson  and  others. 

The  Boston  and  Northern  Railway  Company  has 
raised  a  metal  smokestack  160  feet  high  and  6% 
feet  in  diameter  at  its  power  house  in  Montvale, 
Woburn.  Mass.    The  stack  weighs  25  tons. 

The  Haverhill  Illuminating  Company  has  filed  its 
certificate  of  incorporation  with  a  capital  stock  of 
$150,000.  The  incorporators  were  President  Henry 
Y.  Canfield,   Treasurer  Frank  N.  Rand,  and  others. 

The  Boston  Daily  Traveler  has  placed  in  its  show 
window  a  bank  of  small   incandescent  lamps   elec- 


trically connected  with  the  Cambridge  (Mass.)  ob- 
servatory clock,  to  indicate  the  time  by  flashing  the 
light  at  predetermined  intervals. 

i'he  ^iassachusetts  Legislature  has  passed  the  bill 
incorporating  tlie  New  lork  and  Berkshire  Street 
Railway  Company.  1  he  incorporators  are  Roscoe 
C.  ialt,  William  C.  Dalzell,  J.  Fred  Whiting  and 
others.  The  company  is  empowered  to  build  an 
electric  railway  in  the  towns  of  Mount  Washington, 
Egremont,  Great  Barrington,  Monterey,  Otis,  Sandis- 
held,  lolland,  Granville,  Russell,  Blanford,  South- 
wick,  Westfield  and  Agawam,  Mass.,  covering  the 
territory  between  Springfield  and  the  New  York 
state  line,  i  lie  capital  stock  is  $600,000,  and  the 
company  may  carry  on  an  express  business  and 
cany  Height.  A  portion  of  the  railway  must  be  in 
operation  by  July   i,  1905. 

The  postponed  meeting  of  the  Edison  Electric 
illuminating  Company  ot  Boston,  which  was  to  be 
held  June  nth  for  the  purpose  of  voting  on  the 
question  of  issuing  16,500  shares  of  new  stock,  was 
again  adjourned  until  June  25th,  as  the  Massachu- 
setts gas  and  electric-light  commissioners  have  not 
yet  granted  the  necessary  permission. 

A  new  weave  shed,  containing  1,600  electrically 
operated  looms,  is  to  be  built  at  the  Parker  Mill 
in   \\  arren,  R.   I. 

A  dispatch  from  Portland,  Maine,  says  that  the 
\\  hite  Mountain  Paper  Company  has  acquired  the 
charter  of  the  Fryeburg  Street  Railway  Company 
and  will  at  once  begin  the  construction  of  an  electric 
railway  to  Stowe,  Lowell  and  Chatham,  N.  H. 

The  strike  of  the  Union  Traction  Company's  em- 
ployes in  Rhode  Island  still  continues,  but  the  com- 
pany has  obtained  sufficient  help  to  run  its  Providence 
cars  on  schedule  time.  Considerable  rioting  has  taken 
place,  and  the  militia  has  been  called  out.  Mayor 
Granger  of  Providence  and  Governor  Kimball  agreed 
to  act  as  arbitrators,  but  Vice-president  Marsden  J. 
Perry  of  the  Union  Traction  Company  said  there  was 
nothing  to  arbitrate.  He  agreed  to  confer  with  a 
committee  of  non-union  strikers,  but  the  strikers 
selected  two  union  and  two  non-union  men,  and  Mr. 
Perry  refused  to  see  them. 

The  Massachusetts  Legislature  has  passed  a  bill 
authorizing  savings  banks  to  invest  in  the  bonds  of 
street-railway  companies  whose  lines  are  situated  en- 
tirely in  the  state  and  which  have  paid  dividends  of 
five  per  cent,  annually  for  the  previous  five  years. 

Nearly  all  the  electric  service  of  Ansonia,  Conn., 
was  interrupted  last  Monday  by  the  burning  of  a 
railroad  bridge  between  that  city  and  Derby,  Conn., 
on  which  were  light,  telegraph  and  telephone  wires. 

B. 


Canadian  Intelligence. 

Toronto,  Ont.,  June  14. — The  Halifax  Tramway 
Company  has  purchased  the  property  and  franchise 
of  the  People's  Heat  and  Light  Company,  thus  cen- 
tralizing the  electric-light,  gas  and  street-railway 
interests  of  Halifa.x  in  one  corporation.  The  Peo- 
ple's Heat  and  Light  Company  has  been  for  some 
time  in  the  hands  of  the  Eastern  Trusts  Company 
as  liquidators.  The  terms  of  the  sale  are  that  the 
receiver  of  the  People's  Heat  and  Light  Company 
shall  be  given  for  the  property  3,500  shares  of  a 
new  issue  of  stock  of  the  Halifa.K  Tramway  Com- 
pany. The  par  value  is  $100.  The  capital  of  the 
Tramway  Company  was  $1,000,000,  out  of  which 
$800,000  of  stock  was  issued. 

The  Niagara  Falls  Park  and  River  Electric  Rail- 
way Company  has  called  a  special  meeting  of  its 
shareholders  for  June  23d,  in  Toronto,  for  the 
purpose  of  ratifying  the  sale  of  the  company's  prop- 
erties to  the  International  Railway  Company  of  Buf- 
falo, N.  Y.  At  the  same  time  the  properties  of  the 
Queenston  Suspension  Bridge  Company,  the  Queens- 
ton  Heights  Bridge  Company  and  the  Clifton  Sus- 
pension Bridge  Company  will  be  transferred  to  the 
International   company. 

The  Von  Echa  Electric  Railway  Company,  of 
which  Dr.  Ritter  Ickes  of  Ithaca,  N.  Y.,  is  the  head, 
has  obtained  an  option  on  the  entire  plant  and 
franchises  of  the  Brantford  (Ont.)  Street  Railway 
Company. 

The  railway  committee  of  the  Privy  Council  of 
the  Dominion  Parliament  has  given  the  Montreal 
Terminal  Electric  Railway  Company  permission  to 
cross  the  tracks  of  the  Montreal  Street  Railway 
Company  at  a  number  of  points  in  Montreal.  The 
company  has  made  a  $25,000  deposit,  the  agreement 
with  the  city  has  been  signed  and  work  begun. 

H. 


Ottawa,  Ont.,  June  16. — The  General  Electric  Com- 
pany of  Schenectady,  N.  Y.,  has  purchased  property 
in  the  city  of  Otta\va,  and  has  now  a  large  force 
of  men  at  work  in  improving  the  buildings  and  fitting 
them  up  for  operations.  Machinery  is  also  being 
installed  for  the  purpose  of  sorting  and  trimming 
mica. 

An  important  meeting  of  western  Ontario  manu- 
facturers and  power  users  was  held  recently  in  the 
city  of  Berlin,  Ont.,  to  consider  the  problem  of 
transmission  of  electric  power  from  Niagara  Falls 
to  Berlin  and  other  places  in  the  district.  A  com- 
mittee was  appointed  to  prepare  a  co-operative  plan 
for  the  serving  of  electrical  energy  on  the  most 
favorable  terms   possible. 

It  is  learned  that  the  Burleigh  Falls  Power  Com- 
pany of  Peterboro,  Ont.,  has  purchased  the  Buckhorn 
Falls  power  outright.  The  falls  furnish  2,000  horse- 
power.   The  Burleigh  Falls  supply  5,000  horsepower. 


and  the  company,  of  which  Mr.  J.  Alex.  Culverwell 
is  president,  has  a  deal  on  whereby  a  syndicate  of 
New  York  capitalists  will  establish  a  plant  on  a  big 
scale  to  furnish  power  to  Peterboro,  Port  Hope, 
Coburg,  and  other  towns  in  Central  Ontario.  The 
Buckhorn  Falls  are  situated  about  18  miles  from 
i^eterboro,  and  with  power  at  Burleigh  Falls,  the 
company  will  be  able  to  distribute  the  electric  current 
over  a  wide  area. 

A  proposition  is  just  announced  which,  if  carried 
out,  will  place  Montreal  and  Ottawa  in  close  con- 
nection, it  is  proposed  to  form  a  company  for  the 
purpose  of  building  and  operating  an  electric  railway 
from  Ottawa  to  Lachine,  to  connect  with  the  Mon- 
treal belt  line  of  electric  railways.  This  scheme  will 
establish  a  frequent  service  between  the  two  cities. 
Power  would  only  have  to  be  transmitted  about  48 
miles  each  way,  which  would  overcome  one  of  the 
most  difficult  obstacles  and  the  fare  would  be  one- 
half  that  charged  by  the   steam  roads. 

The  official  gazette  of  the  province  of  Quebec  con- 
tains notice  of  the  issuing  of  letters  patent  for  the 
Northern  Aluminum  Company,  Limited,  with  a  cap- 
ital of  $500,000.  The  company  is  organized  for  the 
manufacture  and  dealing  in  aluminum  and  other  ores. 
The  incorporators  of  the  company  are  Messrs.  Arthur 
V.  Davis,  general  manager  of  the  Pittsburg  Reduc- 
tion Company,  Pittsburg;  F.  A.  Stoughton,  G.  G. 
Foster,  Samuel  G.  Archibald  and  S.  F.  Belknap  of 
Montreal.  The  company  has  its  buildings  all  erected 
and  is  already  at  work.  W. 


Southern  Developments. 

Charlotte,  N.  C,  June  13. — The  City  Council  of 
Jacksonville,  Fla.,  has  killed  a  bill  looking  to  a  merger 
of  the  two  local  electric  railways.  The  bill  also  in- 
cluded the  granting  of  an  extension  of  time  of  an 
electric-light  franchise.  Action  was  postponed  re- 
garding the  enlarging  of  the  city  electric-light  plant. 

W.  S.  P.  Shields  of  Philadelphia,  who  has  a 
franchise  to  supply  electric  lights  to  the  towns  of 
Hampton  and  Phcebus,  Va.,  is  perfecting  prehminary 
details.     The  plant  will  cost  about  $150,000. 

John  D.  Gray  has  secured  a  franchise  to  operate 
an  electric-light  and  ice  plant  at  Ocean  Springs, 
Miss.  The  plant  will  be  in  operation  about  Novem- 
ber. 

The  Cotton  States  Electric  Company  of  Columbia, 
S.  C,  has  recently  reorganized  and  increased  its  cap- 
ital  stock  from  $5,000  to  $15,000. 

It  is  said  that  the  Dawson  Manufacturing  Company 
v.'iil  begin  the  manufacture  of  electrical  machinery 
at  Basic  City,  Va. 

The  Ordway  Manufacturing  Company  at  Bristol, 
Va.,  is  building  a  large  power  plant  and  will  furnish 
power  to  a  number  of  industries. 

Capitalists  have  been  investigating  a  fine  water- 
power  on  Linville  River,  N.  C,  with  the  view  to 
possible  development  of  the  power  and  the  electrical 
transmission  of  same  to  Morganton.  The  fall  of  the 
river   is   1,800   feet  in  eight  miles. 

About  $100,000  has  been  invested  in  the  power 
plant  at  Milburne,  near  Raleigh,  N.  C,  and  machinery 
is  now   ready   for  testing.     E.   C.  Hillyer  is  owner. 

An  electric-railway  line  is  projected  between  Kis- 
simmee  and  Sanford,  Fla.  C.  L.  Hobbs  is  interested. 
1  he  road  will  be  in  operation  by  October  15th,  it  is 
stated. 

The  Augusta  (Ga.)  Railway  and  Electric  Company 
is  making  some  extensive  improvements,  including 
the  installation  of  a  650-horsepower  Green-Corliss 
engine,  belted  to  a  double-current  General  Electric 
generator.  At  the  West  End  station  twin  horizontal 
turbines  have  been  installed  and  connected  to  a  1,000- 
horsepower   generator.  L. 


From  the  Buckeye  State. 

Columtus,  Ohio,  June  14. — The  report  that  the 
Everett-Moore  syndicate  has  disposed  of  one-half  of 
its  stock,  or  40,000  shares,  in  the  Toledo  Railways 
and  Light  Company  has  been  confirmed,  Kean,  Van 
Courtland  &  Co.  of  New  York  being  the  purchasers. 
The  stock  was  sold  at  $22  a  share,  and  the  total 
amount  of  the  transaction  will  be  about  $1,000,000, 
which  will  be  applied  to  liquidating  the  debts  of  the 
syndicate.  Messrs.  Everett  and  Moore  still  hold  the 
other  40,000  shares.  When  they  purchased  the  To- 
ledo property  they  paid  $14  a  share  for  it,  so  they 
have  succeeded  in  making  a  very  profitable  deal  at 
any  rate,  and  the  remainder  of  the  stock  will  prob- 
ably be  worth  much  more  a  little  later  on.  While 
this  sale  will  relieve  the  situation  a  great  deal,  it  is 
not  known  whether  the  bankers'  committee  will  turn 
matters  over  to  the  syndicate  or  not.  Mr.  Everett 
and  Mr.  Moore  negotiated  the  sale.  President  Lang 
says  that  the  only  changes  that  will  be  made  will 
be  the  addition  of  two  directors,  so  that  the  pur- 
chasers of  the  stock  may  be  represented.  A.  Beilstein 
will  remain  as  general  manager. 

The  directors  of  the  Cincinnati,  Dayton  and  Toledo 
Traction  Company  have  elected  the  following-named 
officers :  President,  M.  J.  Mandelbaum ;  first  vice- 
president.  Will  Christy,  Akron;  second  vice-president, 
O.  V.  Parrish,  Hamilton;  treasurer,  F.  T.  Pomeroy; 
secretary,  H.  C.  Lang.  The  matter  of  a  traffic  ar- 
rangement with  the  Winters-CIegg  syndicate,  with 
a  line  from  Dayton  to  Piqua,  was  discussed,  but 
nothing  has  been  announced  as  to  what  will  be  done. 

The  Toledo,  Bowling  Green  and  Southern  road,  for 
the  last  five  months,  shows  a  net  gain  of  $19,017.51 
in  receipts  over  the  same  time  last  year.  'This  road 
is  considered  an  excellent  property,   and  under  the 
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management   of    President    Kerper,    is    doing   better 
even  than  was  expected. 

The  Peerless  Electric  Company  of  Warren  has 
been  incorporated  with  a  capital,  stock  of  $500,000 
for  the  purpose  of  manufacturing  incandescent  lamps, 
transformers,  fan  motors,  power  motors,  electrical 
machinerj',  fixtures,  electric  meters,  telephones  and 
switchboards.  The  incorporators  are  Thomas  H. 
Gillmer.  Elmer  AV.  Gillmer,  E.  E.  Nash.  W.  C.  Ward, 
Jacob  F.  Kius,  James  W.  Halloway  and  William 
Wallace.  This  will  make  an  important  addition  to 
the  electrical  industries  of  Warren. 

President  Ernst  of  the  Union  Heat,  Light  and 
Power  Company  has  informed  the  city  officials  of 
Newport.  Kv.,  that  his  company  cannot  accept  the 
lo-year  fran'cliise  that  they  propose  to  give  it.  He 
says  that  the  expenses  would  be  greater  than  the 
company  would  care  to  assume,  and  that  the  propo- 
sition made  to  the  town  would  mean  a  loss  of  $40,- 
000  by  the  reduction  in  the  price  of  gas  and  electricity. 

It  appears  that  Judge  Cochran  has  not  completed 
his  opinion  on  the  dissolution  of  the  injunction  case 
to  prevent  the  city  of  Covington,  Ky..  from  issuing 
bonds  to  the  amount  of  $75,000  for  the  purpose  of 
•"■ilding  a  municipal  light  plant.  When  the  matter 
was  brought  up  a  few  days  ago.  he  said  he  would 
conclude  his  opinion  shortly.  It  seems  that  this 
amounts  to  a  reinst5tement   of  the   injunction. 

D.  Gildelsperger  of  Cleveland  has  asked  the  city 
.if  .-Xkron  for  a  franchise  to  run  an  electric-railway 
line  into  that  city.  He  contemplates  building  a  line 
that  will  parallel  the  Northern  Ohio  Traction  Com- 
panv's  lines  to  some  extent.  The  City  Council  of 
.-^kron  will  sell  the  franchise  to  the  best  bidder,  with 
the  expectation  of  getting  a  three-cent   fare. 

The  Massillon,  Dalton  and  Wooster  Railway  Com- 
pany, the  Canton-Massillon  Railway  Company  and 
the  Massillon,  Wooster  and  Mansfield  Railway  Com- 
pany are  all  seeking  franchises  in  Massillon.  All 
contemplate  building  electric-railway  lines  connecting 
Massillon  and    Wooster. 

The  people  of  Manchester  have  voted  to  issue 
$8,000  in  bonds  for  the  purpose  of  building  a  lighting 
plant   in   that   place. 

The  Cincinnati,  Georgetown  and  Portsmouth  Rail- 
road Company  has  asked  the  City  Council  of  George- 
town for  a  25-year  franchise  for  furnishing  electric 
lights. 

The  government  building  in  Columbus  is  to  have 
new  electric-Iieht  eauipment.  The  wiring  will  be 
renewed  and  the  offices  will  all  be  fitted  out  with 
desk  lamps,  a  large  number  being  required.  Elec- 
troliers will  be  furnished  for  the  rooms  and  halls 
also.  The  specifications  are  on  file  at  the  Columbus 
offices,  and  bids  will  be  received  at  the  Treasury 
Deoartment   at    Washington    until    noon.    Julv   27th. 

It  is  reported  that  A.  E.  .Appleyard.  in  behalf  of 
the  Columbus.  Buckeye  Lake  and  Newark  Traction 
Company,  has  about  closed  a  deal  whereby  that 
company  will  come  into  nossession  of  the  local 
electric-railwav  lines  at  Newark,  and  that  a  little 
later  the  road  mav  be  built  on  to  Zanesville.  This 
purchase  will  include  the  line  to  Granville.  The 
report  cannot  be  confirmed  at  this  time,  but  there 
is  doubtless  a  great  deal  of  truth  in  it.  as  the  Tucker- 
Anthony  syndicate  is  looking  for  every  opportunity 
to  extend  its  system  in  this  portion  of  the   state. 

O.  M.   C. 


Information  from  Indiana. 

Indianapolis,  June  16. — The  Muncie  Electric  Light 
Company  (H.  C.  Kimbrough,  president)  has  in- 
creased its  capital  stock  from  $25,000  to  $125,000. 

A  company,  headed  by  George  A.  Caldwell  as  pres- 
ident, to  be  known  as  the  Machine  Electric  Supply 
Company  has  been  organized  in  Indianapolis.  It  will 
manufacture    and    repair    electrical    apparatus. 

Hartford  City  is  in  darkness  because  it  is  not  cer- 
tain who  owns  the  local  electric-light  plant.  The 
city  denies  ownership,  while  the  American  Light 
Company,  which  installed  the  plant,  says  that  it  is 
the  city's  property.  Both  have  declined  to  operate 
it    Litigation  may  follow. 

Adam  Hall,  a  blind  man,  has  brought  suit  against 
the  Indianapolis  Street  Railway  Company  for  $3,000 
for  personal  injuries.  The  suit  is  of  particular  in- 
terest, as  it  will  test  the  responsibility  of  such  com- 
panies to  carry  blind  passengers.  The  complainant 
alleges  that  it  is  customary  with  street-car  conductors 
to  warn  him  when  he  alights  from  a  car  if  there  is 
another  car  approaching.-  On  the  occasion  of  his 
injurj-  Hall  asserts  that  the  conductor  did  not  notify 
him,  and  he  was  left  helpless  in  the  street  and  was 
struck  by  a  car  coming  from  the  opposite  direction. 

The  Fort  Wayne  and  Southwestern  Traction  Com- 
pany has  begun  running  cars  to  Fort  Wayne,  much 
to  the  satisfaction  of  local  business  men,  as  this  is  the 
first  interurban  railway  to  reach  the  business  district. 
The  road  is  now  running  cars  as  far  southwest  as 
-\ndrews,  and  will  soon  extend  the  service  to  Wabash. 
A  dispatch  from  the  latter  place  conveys  the  excep- 
tionalh-  interesting  information  that  "the  Wabash 
Railroad  Company  will  equip  passenger  coaches  with 
the  Edison  storage  battery  and  use  motor  cars  to 
cr.mpete  with  the  Fort  Wayne  and  Southwestern 
1  taction  Company.  It  is  said  to  be  the  intention 
of  the  company  to  run  the  cars  every  hour  from 
^^  abash  to  Fort  Wayne,  and  thus  give  the  same 
-;-v:ce  as  the  traction  company'.  A  plant  will  be  put 
cither  at  Fort  Wayne  or  Wabash,  so  that  the 
;  r;  may  be  charged  at  the  end  of  each  trip.  The 
installation  may  be  made  before  the  close  of  the 
summer."  It  is  also  stated  that  on  the  Big  Four 
Route  of  the  Cleveland.  Cincinnati,  Chicago  and  St. 


Louis  Railway  Company  the  Edison  battery  will  be 
used  for  the   same  purpose. 

A  local  union  of  the  United  Mine  Workers  of 
Brazil  has  voted  to  lift  the  boycott  against  the  Brazil 
interurban  electric-railway  cars.  The  miners  and 
their  families  have  grown  weary  denying  themselves 
cheap  transportation  to  assist  the  street-railway  strik- 
ers. On  the  other  hand,  the  labor  unions  at  Terre 
Haute  have  voted  to  continue  the  boycott  of  the 
Terre  Haute  street  and  interurban  lines  and  are  pro- 
posing to  establish  an  automobile  line,  to  be  operated 
in   opposition   to  the  local    system. 

The  Evansville  and  Henderson  Electric  Railway 
Company  was  incorporated  on  June  14th.  The 
incorporators  are  C.  C.  Tennis  and  C.  H.  Batton  of 
Cincinnati,  H.  E.  Randall  of  Dayton,  Ohio,  and  J. 
W.  Prichard  and  C.  F.  H.  Lavell  of  Evansville.  The 
company  proposes  to  build  local  systems  of  street  rail- 
ways in  Evansville  and  Howell,  and  an  interurban  line 
from  Evansville,  via  Howell,  to  a  point  on  the  Ohio 
River  opposite  Henderson,  Ky.  The  enterprise  is 
regarded  as  important  and  the  promoters  are  receiv- 
ing much  encouragement.  F. 


Northwestern  Notations. 

Minneapolis,  June  14. — The  Northern  Electrical 
Company  of  Duluth,  Minn.,  has  filed  articles  of  in- 
corporation with  a  capital  stock  of  $50,000.  The 
incorporators  are  Walter  L.  Seaton,  Walter  H. 
Vliett,  James  Richardson  and  Earle  M.  Jones. 

Several  interurban  electric-railway  lines  are  pro- 
posed out  of  Fargo,  N.  D.  One  is  to  run  from 
Fargo  to  Wild  Rice,  Kindred,  Davenport,  Casgelton, 
Amenia,  Arthur  and  Hunter,  thence  across  country 
to  Grandin  and  return  to  Fargo,  via  Gardner,  Ar- 
gusville  and  Harwood.  A  straight  line  is  projected 
to  Casselton,  via  Mapleton.  A  franchise  has  been 
granted  in  Fargo. 

The  electric-light  plant  at  Cando,  N.  D.,  was 
destroyed  recently  by  fire,  with  a  loss  of  $2,000,  and 
no  insurance.     J.   C.  Rader,  the  owner,  will  rebuild. 

Rochester,  Minn.,  will  have  an  elaborate  electrical 
display  for  its  Fourth  of  July  celebration. 

It  is  reported  that  the  Gas  and  Electric  Company 
of  St.  Cloud,  Minn.,  has  been  sold  to  James  Mitchell 
of  West  Newton,  Mass.,  who  will  reorganize  the 
company. 

A  deal  has  been  completed  whereby  the  Cedar 
Falls  (Iowa)  Electric  Company  has  been  consoli- 
dated with  the  company  at  Waterloo.  Austin  Burt 
has  been  retained  as  general  manager  for  both  cities 
by  the  new  company.  The  consideration  named  is 
$25,000. 

The  Trans-St.  Marys  Traction  Company  will  pro- 
ceed to  construct  electric  railways  in  both  Sault  Ste. 
Marie,  Ont.  and  Sault  Ste.  Marie,  Mich.,  and  will 
connect  the  cities  by  means  of  ferries.  Two  car 
ferries  will  be  ready  in  time  for  the  completion  of 
the  system.  Both  will  be  of  the  ice-crusher  type, 
and  it  is  expected  that  they  will  run  through  the 
entire  winter,  if  practicable. 

The  new  electric  system  between  Deadwood  and 
Lead,  S.  D.,  is  expected  to  be  completed  and  in 
operation  in  two  months.  Electricians  have  begun 
their    part    of  the   work    on    the    line. 

The  City  Council  of  Colfax,  Iowa,  has  agreed  to 
a  long-time  lease  with  the  owners  of  the  electric-light 
plant  with  a  purchasing  privilege  attached. 

The  Interurban  Railway  Company  of  Des  Moines 
is  building  an  electric-railway  line  to  Colfax,  Iowa, 
but  finds  itself  unable  to  enter  Colfax  without  going 
to  considerable  expense.  The  city  of  Colfax  as- 
sumes an  independent  attitude  and  expects  to  make 
the  company  pay  for  what  privileges  it  will  seek. 

The  Oskaloosa  (Iowa)  Traction  and  Light  Com- 
pany has  filed  artjcles  of  incorporation  with  $300,000 
capital  stock.  The  company  proposes  to  build  a 
local  electric  railway  and  eventually  extend  it  to 
Ottumwa. 

The  Crowley  Electric  Company  of  Duluth,  Minn., 
has  secured  the  contract  to  install  an  electric- light- 
system   for  Rushford,    Minn.,  at  $7,200. 

The  Electric  and  Water  Company  of  Little  Falls, 
Minn.,  is  about  to  make  extensive  additions  to  its 
plant  in  the  way  of  new  machinery,  and  has  made 
a  special  inducement  in  the  way  of  cheap  wiring 
to  induce  all  who  intend  to  put  in  light  to  do  so  by 
July  1st. 

It  is  stated  that  Fairmont,  Minn.,  must  face  the 
alternative  of  either  selling  the  electric-liglit  plant 
so  lately  acquired,  or  of  putting  in  a  large  amount 
of  money  to   renew  it. 

The  City  Council  of  Grand  Rapids,  Minn.,  has 
voted  to  purchase  a  new  electric-light  plant  and  to 
cancel  the  contract  for  lighting  with  the  owner  of 
the  present  system.  The  latter  holds  that  his  con- 
tract cannot  be  canceled,  and  will  seek  aid  from  the 
courts,  if  it  is  attempted.  R. 


Beyond  the  Rockies. 

Salt  Lake  City,  June  14. — The  Idaho  Canal  and 
Improvement  Water  Power  Company  has  been  in- 
corporated at  Pocatello.  Idaho,  with  a  capital  stock  of 
$500,000.  J.  H.  Brady,  A.  B.  Mellvile  and  others 
are   incorporators. 

The  new  electric-light  company  at  Caldwell,  Idaho, 
has  installed  a  new  Warren  alternating  generator  of 
1.800  lights   capacity. 

E.  C.  Manson  and  G.  D.  Aiken  have  secured  a 
franchise  to  erect  and  maintain  a  pole  line  for  a 
district-messenger  service  at  Pocatello.  Idaho. 

Four  hundred  tons  of  rails  have  been  received  by 
the   Consolidated  Railroad  and  Power  Company  for 


the  construction  of  its  new  line  in  West  Temple 
Street  in  Salt  Lake  City. 

Citizens  of  Mantua,  Utah,  will,  it  is  said,  co-op- 
erate with  Bingham  City  in  building  the  new  electric- 
light  plant  to  be  erected  at  the  last-named  place. 

H.  L.  HoUister,  who  is  building  a  large  electric 
power  plant  at  Shoshone,  Idaho,  has  won  his  suit 
against  the  state  and  W.  A.  Clark.  This  suit  was 
instituted  for  possession  of  the  land  to  construct  the 
plant  on.  Mr.  Hollister  states  that  the  440-foot  tun- 
nel is  completed,  which  will  give  a  fall  of  water  of 
175  feet  to  the  plant,  where  12,000  horsepower  will 
be  generated.  About  $325,000  will  be  expended. 
Power  will  be  transmitted  to  Hailey  and  Wood  River. 

Senator  Swink,  W.  B.  Covin  and  others  have  in- 
corporated the  Otero  County  Interurban  Light  and 
Power  Company  of  Colorado  with  $1,000,000  capital 
stock.  The  company  will  build  an  electric  railway 
running  east  and  west  through  Otero  County.  Colo., 
and  will  furnish  light  and  power  to  towns  on  the 
line. 

Cripple  Creek,  Colo.,  has  granted  a  franchise  to 
the  Colorado  Electric  Power  Company  of  Canyon 
City  to  furnish  the  city  with  electric  lights.  C. 


On  the  Pacific  Slope. 

San  Francisco,  June  13. — The  Kern  River  Power 
Company  of  Los  Angeles,  Cal.,  has  awarded  con- 
tracts for  the  construction  of  a  canal  12  miles  in 
length,  with  a  capacity  of  30,000  miner's  inches  of 
water,  in  Kern  County.  Cal.  The  canal  will  begin 
at  Kernville,  and  will  follow  the  Kern  River  south 
for  12  miles,  where  an  electric  power  house  will  be 
erected  for  the  developing  of  15,000  horsepower. 
From  that  point  two  lines  capable  of  delivering  10,- 
000  horsepower  will  be  strung  to  Los  Angeles,  a 
distance  of  no  miles.  The  company  will  operate  its 
own  telephone  system.  The  company  will  also  con- 
struct light  and  power  plants  for  supplying  the  towns 
of  Bakersfield  and  Randsburg.  The  aggregate  cost 
of  the  work  and  material  covered  by  the  contracts 
signed  was  $1,250,000.  The  construction  will  proceed 
as  rapidly  as  the  necessary  material  can  be  supplied. 

Engineer  Burleson  of  the  Blue  Jay  Mining  Com- 
pany, Mokelurane  Hill,  Cal.,  is  making  a  preliminary 
survey,  with  the  intention  of  utilizing  electric  power 
in  the  mine.  The  distance  over  which  the  power  will 
be  transmitted  will  be  a  little  over  three  miles.  It 
is  given  out  that  the  placing  of  poles  will  be  com- 
menced as  soon  as  the  survey  is  made. 

Word  has  been  received  at  the  Stockton  headquar- 
ter of  the  Tolumne  County  Electric  Company  that 
the  plant  of  the  company  had  been  seriously  damaged 
by  the  recent  storm.  Near  the  headgate  16  sections 
of  the  flume  were  carried  away  and  a  portion  of  the 
ditch  was  washed  out.  The  plant  of  the  company 
is  now  shut  down,  and  many  of  the  mines  on  the 
Mother  Lode   are    idle   in  consequence. 

The  Bay  Counties  Power  Company,  324  Pine 
Street,  San  Francisco,  is  about  to  build  a  large  dam 
near  Nimshew,  Cal.,  which  will  be  the  head  of  a 
pipe  line  to  the  new  power  plant  to  be  built  on  Butte 
Creek.  The  dam  will  be  40  feet  high  and  will  form 
a  reservoir  from  which  pipe  lines  will  extend  to 
the  Butte  Creek  site,  where  a  vertical  fall  of  1,600 
feet  will  be  had.  The  plant  at  this  point  will  de- 
\'elop   1,200  horsepower. 

The  Joshua  Hendy  Company  of  San  Francisco  has 
just  secured  the  contract  for  the  electric  wiring  on 
the  northeast  and  northwest  buildings  of  the  quad- 
rangle of  Stanford  University.  The  contract  price 
is  $3,650. 

W.  F.  Snyder,  manager  of  the  Honorino  Mining 
Company,  Salt  Lake  City.  Utah,  is  preparing  to  in- 
stall an  electric  power  plant  at  the  Stockton  (Cal.) 
mine  of  that  company. 

The  Portland  General  Electric  Company  of  Port- 
land, Ore.,  has  adopted  specifications  and  is  now 
placing  orders  for  a  large  amount  of  machinery. 
Five  700-horsepower  electric  generators  are  to  be 
installed  at  Oregon  City,  together  with  the  necessary 
waterwheels  and  other  appliances  for  their  operation. 
The  company  will  also  add  to  the  capacity  of  its 
central  distributing  station  at  Seventh  and  Alder 
Streets,  Portland,  where  a  fireproof  building.  60  by 
ICO  feet,  will  be  added  to  the  present  station.  It  is 
understood  that  there  will  be  a  complete  reconstruc- 
tion of  the  entire  distributing  system  all  over  Port- 
land. 

Articles  of  incorporation  have  been  filed  by  the 
Feather  River  Power  Company.  The  company  has 
a  capital  stock  of  $5,000,000,  and  is  backed  by  Charles 
^^^ebb  Howard  of  San  Francisco,  president  of  the 
Spring  Valley  Water  Works,  and  other  capitalists. 
The  company  succeeds  to  the  Big  Bend  tunnel  and 
other  property  of  the  Big  Bend  Tunnel  and  Mining 
Company.  The  tunnel  acquired  is  over  12,000  feet 
long  and  was  built  at  a  cost  of  $1,500,000.  At  the 
point  where  the  tunnel  emerges  from  a  mountain 
there  is  a  fall  of  450  feet,  which  will  be  utilized  for 
generating  electricity.  It  is  claimed  that  there  is  a 
constant  flow  in  the  tunnel  throughout  the  year 
of  60,000  inches.  The  directors  of  the  new  company 
are  Charles  Webb  Howard,  W.  J.  Dingee,  president 
of  the  Contra  Costa  Water  Company,  C.  L.  Fair,  J.  D. 
Harvey  and  Frank  McLaughlin.  A. 

San  Francisco,  June  12. — The  Oregon  Electrical 
Association  of  Portland,  Ore.,  has  been  incorporated 
with  a  capital  stock  of  $1,000.  E.  W.  Cannon,  R.  W. 
Wilbur  and   H.  W.  Hogue  are  incorporators. 

A  permit  has  been  granted  the  Seattle  Electric 
Company  to  build  a  transformer  house  on  Massachu- 
setts  Street.     The   structure   will  cost   about   $S.ooo. 
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The  Redlands  Electric  Light  and  Power  Company, 
which  supplies  light  and  power  to  Redlands  and 
Riverside.  Cal.,  is  building  a  third  electric  generating 
plant  in  Bear  Valley.  It  will  be  completed  by  Oc- 
tober. 

The  Mount  Vernon  (Wash.)  Water,  Electric  and 
Power  Company  has  been  incorporated  with  a  capital 
stock  of  $50,000.  The  incorporators  are  W.  R.  Mor- 
gan, R.  F.  Garin  and  H.  R.  Lamb. 

Twenty-five  new  cars  for  the  Los  Angeles-Long 
Beach  I  Cal.)  electric  railway,  are  en  route  from  St. 
Louis.  These,  with  the  24  that  the  company  now  has, 
will  have  a  large  seating  capacity  and  will  be  capable 
of  attaining  a  speed  of  50  miles  an  hour.  The  cars 
will  be  operated  over  60-pound  rails,  60  feet  in  length. 
The  line  upon  which  these  cars  run  is  21  miles  in 
length. 

The  new  malt  plant  to  be  built  at  Turner.  Wash., 
will  use  electricity  as  a  motor  power.  The  new 
company  will  spend  $300,000  in  the  construction  of 
the  malt  plant.  C. 


PERSONAL. 


Rodney  Curtis,  president  of  the  Denver  (Colo.) 
Tramway  Company,  has  resigned  his  position  and 
has  been  replaced  by  W.  G.  Evans,  formerly  secre- 
tary of  the  company. 

F.  L.  Barrett  will  engage  in  the  electrical  supply 
business  at  Houghton.  Mich.  He  is  now  superin- 
tendent of  the  Peninsula  Electric  Light  and  Power 
Company   of  the   same  place. 

.\t  the  fortj'-sixth  annual  commencement  of  Tufts 
College  this  week  the  honorary  degree  of  doctor  of 
laws  was  conferred  upon  Professor  Amos  E.  Dolbear, 
professor  of  physics  at  the  college. 

W.  Robinson  Molinard,  manager  of  the  Philadel- 
phia. Bristol  and  Trenton  Street  Railway  Company 
of  Bristol.  Pa.,  spent  a  day  in  Chicago  last  week 
on  business  connected  with  the  electric  railway  his 
company  is  building  in  Pennsylvania  and  New  Jer- 
sey. 

Clay  Belsley  of  Peoria.,  Ill,  has  been  retained  as 
consulting  engineer  for  T.  J.  Gardiner's  new  electric- 
light  and  power  plant  at  Los  Animas,  Colo.  W.  H. 
Banes  of  Villisca.  Iowa,  is  erecting  engineer,  and 
will  as.sume  the  management  of  the  plant  after  its 
completion. 

G.  W.  Canny,  the  new  district  engineer  of  the 
territory  covered  by  the  Chicago  office  of  the  West- 
inghouse  Electric  and  Manufacturing  Company,  took 
uo  the  duties  of  his  Chicago  position  last  week.  Mr. 
Canny  comes  from  the  home  office  in  Pittsburg  and 
is   well  known  to  electrical  men  in  the  East. 

George  Paroschol  of  Athens,  Greece,  who  was 
graduated  in  June  from  the  Massachusetts  Institute 
of  Technology,  has  enrolled  in  the  American  School 
of  Correspondence  of  Boston.  Mr.  Paroschol  ex- 
pects to  complete  the  school's  course  in  the  fall, 
when  he  will  return  to  Greece,  to  accept  an  engi- 
neering position  under  the  government. 

Dr.  Grifiin  Washington  Goldsborough,  for  many 
years  a  leading  physician  of  Maryland,  who  early 
in  his  medical  career  achieved  success  in  St.  Louis, 
died  at  Greensboro.  Md.,  June  14th,  at  the  age  of 
82.  W.  Elwell  Goldsborough.  professor  of  electrical 
engineering  in  Purdue  University.  Lafayette.  Ind.. 
and  recently  appointed  chief  of  the  department  of 
electricity  at  the  St.  Louis  Exposition,  is  a  son  of 
the   deceased. 

A.  D.  Ayres.  until  quite  recently  engineering  sales- 
man in  the  Chicago  office  of  the  Westinghouse  Elec- 
tric and  Manufacturing  Company,  has  resigned  that 
position  to  become  the  assistant  to  Frederick  Sar- 
gent, of  the  well-known  engineering  firm  of  Sargent 
&  Lundy.  Mr.  Ayres  is  highly  esteemed  by  his 
associates  in  the  Westinghouse  Company  and  by 
many  other  friends,  and  only  good  wishes  follow  him 
in  his  new  connection. 

George  F.  Gebhart,  a  graduate  of  the  Massachusetts 
School  of  Technology  and  for  the  last  few  years 
ah  instructor  in  the  Armour  Institute  of  Technology, 
has  been  elected  to  fill  the  chair  of  mechanical  engi- 
neering in  the  Armour  Institute.  He  will  take 
charge  of  the  department  with  the  beginning  of  the 
next  fall  term.  Professor  C.  V.  Kerr,  the  former 
professor  of  mechanical  engineering  at  Armour  In- 
stitute, has    resigned  to   leave  the   city. 

Little  Falls.  Minn.,  is  now  the  scene  of  operations 
of  Charles  G.  Burton,  formerly  a  well-known  Chicago 
electrical  man.  connected  at  various  times  with  the 
Central  Electric.  Sprague  and  Westinghouse  com- 
panies. Mr.  Burton  is  the  manager  of  the  Morrison 
County  Electric  Light.  Heat  and  Power  Company 
and  has  charge  of  an  important  waterpnwer  develop- 
ment. A  Minneapolis  correspondent  of  the  Western 
Electrician  notes  that  Russell  Baker  has  retired  as 
superintendent  of  the  Little  Falls  Electric  and  Water 
Company. 

By  an  unfortunate  accident  George  W.  Finney,  a 
young  electrical  engineer  of  Chicago,  was  drowned  at 
Michigan  City.  Ind..  on  June  i6th.  He  was  a  mem- 
ber of  the  crew  of  th^  yacht  Tartar,  and  as  the  boat 
was  about  to  return  to  Chicago  after  a  cruise  to 
Michigan  City,  he  was  knocked  into  the  water  by 
a  boom.  Mr.  Finnev  was  26  vears  old  and  graduated 
from  the  Chicago  Manual  Training  School  in  1894 
and  from  Purdue  University  in  1897.  For  the  last 
4V2  years  he  has  been   employed  in  the  engineering 


department  of  the  Western  Electric  Company  and 
was  very  popular  with  his  associates.  Recently  he 
has  had  charge  of  the  designing  of  boosters  and  ele- 
vator motors  and  his  work  in  this  line  was  of  a 
high   order. 

Professor  Laurie,  the  head  of  a  technical  school 
in  Edinburgh,  Scotland,  has  been  visiting  the  Mas- 
sachusetts Institute  of  Technology  and  the  Law- 
rence Scientific  School.  He  says :  "Our  technical 
students  are  not  developed  on  as  broad  lines  as  are 
.American  students.  They  have  not  the  theoretical 
knowledge,  nor  is  the  same  progressiveness  encour- 
aged in  them.  The  Massachusetts  Institute  of  Tech- 
nology is  regarded  in  Great  Britain  as  a  model  tech- 
nical   school." 

R.  McKee,  general  manager  of  the  power  and 
mining  department  of  the  General  Electric  Company, 
Charles  B.  Davis,  Boston  manager  of  the  same  com- 
pany, and  J.  W.  Kellogg  and  Charles  Burleigh,  con- 
nected with  the  company,  acted  as  hosts  to  about 
60  New  England  cotton  manufacturers,  at  an  inspec- 
tion of  the  electric  power  of  the  new  Soule  Mill  at 
New  Bedford.  Mass.,  on  June  loth.  The  machinery 
in  this  mill  is  operated  by  motors  suspended  from 
the  ceilings  in  the  different  rooms.  The  visitors 
were  served  with  a  luncheon  upon  their  arrival  and 
a  dinner  in  the  city  hall  in  the  evening. 


ELECTRIC  LIGHTING. 

L.  L.  Pearson  has  been  granted  a  franchise  to 
construct  an  electric-lighting  system  at  Sardis,  Miss. 

The  Fowler  Utilities  Company  of  Fowler.  Ind., 
has  been  organized  with  $60,000  capital  stock  to 
furnish  water,  electric  light,  etc. 

Manager  Maxwell  of  the  Palace  Hotel  in  Cov- 
ington. Ky.,  is  preparing  to  install  an  electric-light 
plant   in    the   hotel   at    a   cost    of  $20,000. 

The  Electric  Light  and  Power  Company  of  Syra- 
cuse, N.  Y.,  has  under  consideration  the  expenditure 
of  about  $250,000  in  improvements  to  its  plant.  J.  J. 
Cummins  is  vice-president  and  treasurer  of  the  com- 
pany. 

The  question  of  abolishing  overhead  wires  is  being 
agitated  at  Duluth,  Minn.,  and  an  electrical  com- 
mission, consisting  of  business  men  and  members 
of  the  City  Council,  has  the  matter  under  considera- 
tion. 


ELECTRIC  RAILWAYS. 

As  a  result  of  a  boycott  against  the  Citizens'  Trac- 
tion Company  by  the  Central  Labor  Council  of  Oil 
City,  Pa.,  the  company  has  placed  its  cars  in  the 
barns  and  has  issued  a  notice  stating  that  it  has 
abandoned  the  schedule  until  there  is  a  change  in 
public  sentiment.  The  trouble  is  said  to  have  started 
when  a  number  of  conductors  and  motormen  were 
discharged   for  attempting  to  start  a  union. 

Negotiations  have  been  going  on  for  some  time 
between  Bernard  Corrigan,  president  of  the  Metro- 
politan Street  Railway  Company  of  Kansas  City, 
and  the  mayor  and  council  of  Kansas  City  in  ref- 
erence to  the  franchise  under  which  the  Metropolitan 
company  is  operating.  According  to  a  recent  report, 
however,  the  negotiations  have  been  terminated  by 
>'Tr.  Corrigan,  who  refused  to  guarantee  that  the 
eight  per  cent,  of  the  gross  revenue  of  the  company, 
which  he  offered  in  lieu  of  all  state,  county,  school 
and  city  taxes,  would  net  the  city  $100,000  more 
than  the  taxes  of  last  year.  It  is  understood  the 
mayor  has  ordered  the  company's  franchise  revoked. 


POWER  TRANSMISSION. 

The  York  Haven  (Pa:)  Electric  Transmission 
Company  has  been  incorporated  with  $30,000  capital 
stock.     James  H.  -Morris  of  Philadelphia  is  interested. 

A  franchise  has  been  granted  at  Bristol,  Tenn.,  to 
the  Holston  Water  and  Electric  Power  Company 
to  transmit  electric  power  to  Bristol  from  the  com- 
pany's plant  on  the  Holston  River,  10  miles  distant. 

The  Highland  Bar  Mining  and  Electric  Comnany 
of  Boise.  Idaho,  of  which  E.  S.  Whitney  of  New 
York  is  president,  has  secured  options  on  the  High- 
land Bar  placers  in  Idaho,  and  will  at  once  begin 
work  on  the  construction  of  a  large  electric  power 
plant.  A  dam  will  be  built  in  Boise  River  Canyon 
and  turbine  waterwheels  will  be  used  to  develop 
20.000  horsepower. 


SOCIETIES  AND  SCHOOLS 

The  largest  class  that  has  ever  been  graduated 
from  the-  Armour  Institute  of  Technology  received 
diplomas  and  degrees  at  that  institution  on  the  even- 
ing of  June  13th.  The  degree  of  bachelor  of  science 
in  electrical  engineering  was  conferred  on  17  young 
men.  and  the  degree  of  electrical  engineer  was  con- 
ferred on  three  post-graduates. 

At  the  convocation  exercises  -of  the  University 
of  Chicago,  which  were  held  last  Tuesday  morning, 
Hr.  Henrv  Smith  Pritchett.  president  of  the  Massa- 
chusetts Institute  of  Technology,  delivered  an  ad- 
dress on  "Science  in  Relation  to  the  University." 
The  nrescnce  of  Dr.  Pritchett  at  this  time  was 
thought  to  be  an  indication  that  a  school  of  tech- 
nology   would    be    added    to   the    university,    but    no 


mention  of  such  a  prospect  was  made  by  Dr.  Harper 
in  his  announcements  of  endowments  and  improve- 
ments. 

The  annual  catalogue  for  1901-1902  of  the  Massa- 
chu.setts  Institute  of  Technology,  Boston,  recently 
issued,  is  very  complete.  Its  pages  number  429,  over 
half  of  which  are  devoted  to  lists  of  the  students  and 
graduates.  This  year  a  total  of  1,415  students  has 
been  enrolled.  The  catalogue  also  contains  the  nec- 
essary information  for  a  publication  of  this  char- 
acter, including  statements  of  the  courses  of  study, 
requirements  for  admission,  subjects  and  methods 
of  instruction,  regulations  of  the  school,  etc. 

It  has  been  definitely  decided  that  the  next  annual 
meeting  of  the  Association  of  Edison  Illuminating 
Companies  shall  be  held  in  the  White  Mountains. 
The  choice  of  a  hotel  has  not  been  officially  an- 
nounced, but  the  location  will  be  near  Mount  Wash- 
ington. The  dates  are  September  g,'  10,  and  11,  1902. 
The  president  of  the  association  is  Louis  A.  Fer- 
guson, general  superintendent  of  the  Chicago  Edison 
Company,  who  is  also  president  of  the  National  Elec- 
tric Light  Association.  W.  H.  Johnson  of  Philadel- 
phia is   secretary  of  the  Edison   Association. 

The  graduating  class  of  the  Massachusetts  Insti- 
tute of  Technology  this  year  numbered  192.  of  whom 
35  were  electrical  engineers.  The  exercises  included 
the  reading  of  excerpts  from  one  thesis  from  each 
course,  the  one  in  electrical  engineering  being  by 
Gardner  Rogers,  the  subject  being  "Test  on  Trans- 
mission of  Plymouth  and  Brockton  Street  Railway 
Company,"  with  Edwin  Eugene  Nelson,  also  a  mem- 
ber of  the  class.  In  his  address  on  class  day.  Will- 
iam Jason  Mixter,  statistician  of  the  graduating 
class,  said  that  the  class  entered  the  Institute  with 
,^oi  members  and  25  entered  later,  making  a  loss  of 
45  per  cent,  in  the  four  years.  The  youngest  man  in 
the  class  is  20  years  old  and  the  oldest  man  is  38 
years  old.  The  average  expenses  have  been  $303.52 
a  year. 


PUBLICATIONS. 


The  Reynolds  Electric  Company  of  Chicago  calls 
attention  to  its  improved  Reynolds  electric-sign 
flasher  on  an  illustrated  circular. 

A  recent  bulletin  issued  by  the  Electric  Storage 
Battery  Company  of  Philadelphia  illustrates  a  num- 
ber of  residential  lighting  and  power  plants  in  which 
the   Chloride  accumulators   are   used. 

William  Roche.  42  Vesey  Street,  New  York,  has 
issued  a  neat  little  pamphlet  "Of  Interest  to  Battery 
Users."  It  puts  forth  the  merits,  record  of  sales 
and  other  information  concerning  the  well-known 
standard  dry  batteries  manufactured  by  Mr.  Roche. 

An  attractive  catalogue  that  is  being  distributed  by 
the  Christensen  Engineering  Company  of  Milwaukee. 
Wis.,  is  descriptive  of  its  stationary  and  portable 
motor-driven  air  compressors.  Illustrations  are  given 
of  the  various  types  and  also  of  many  of  the  parts. 

That  excellent  publication.  Science  Abstracts,  of 
82  Victoria  Street,  London,  continues  to  enlarge  its 
field.  Since  the  beginning  of  the  present  year  a 
large  number  of  scientific  and  technical  journals, 
some  of  them  published  in  Russian,  Dutch  and  the 
Scandinavian  languages,  have  been  added  to  the 
list  regularly  examined  for  articles  of  general  in- 
terest. The  total  number  of  journals  reviewed  is  now 
about  150.  G.  W.  (le  Tunzelmann  is  the  editor  and 
the   staff   of  contributors   is   large  and    influential. 


ELECTRICAL  SECURITIES. 

Directors  of  the  Metropolitan  West  Side  Elevated 
Railway  Company  of  Chicago  have  sold  to  the  First 
National  Bank  four  per  cent,  extension  bonds  of  the 
par  value  of  $1,500,000.  The  issue  is  being  put  out 
to  meet  the  cost  of  construction  of  branches.  The 
price  realized  is  not  disclosed,  but  is  understood  to 
be    about    gsVj,    with    interest. 


TELEGRAPH. 


The  report  of  the  Western  Union  Telegraph  Com- 
pany for  the  quarter  ending  June  30th,  partly  esti- 
mated, has  been  made  public  and  it  discloses  an  in- 
crease of  $87,500  in  the  net  revenue  over  the  cor- 
responding period  in  1901.  The  actual  figures  have 
not  been  issued,  but  an  increase  of  $5(^4,000  or  over 
is  anticipated  for  the  company's  fiscal  year,  which 
will    end  June   30th. 


SPACE    TELEGRAPHY. 

A  London  press  dispatch,  dated  June  13th,  states 
that  in  the  course  of  a  lecture  on  that  date  before 
the  Royal  Institution  of  Great  Britain  William  Mar- 
coni announced  that  he  had  invented  a  highly  sensi- 
tive magnetic  detector  of  electric  waves,  by  which 
it  is  possible  to  read  30  words  per  minute  in  wireless 
telegraphy. 

Lieutenant  John  M.  Hudgins,  U.  S.  N.,  has  ar- 
rived in  Berlin,  and  with  Commander  Francis  M. 
Barber,  U.  S.  N.  (retired),  is  making  experiments 
with  the  Slaby-Arco  system  of  wireless  telegraphy. 
He  will  later  experiment  with  the  Braun  system. 
These  tests  are  being  made  in  the  interest  of  the, 
United   States  government. 
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MISCELLANEOUS. 

A  London  daily  newspaper  dispatch  conveys  the 
information  that  Senor  Clemente  Figueras,  an  in- 
ventor of  Los  Palraas,  Canary  Islands,  has  made 
a  contrivance  that  generates  electricity  without  the 
aid  of  any  exterior  force,  such  as  water  or  steam 
power  or  chemical  action.  In  the  words  of  the  in- 
genious correspondent,  the  new  device  "simply  gath- 
ers the  force  from  the  atmosphere." 

Professor  Elihu  Thomson  of  Swampscott,  Mass., 
has  just  been  granted  a  United  States  patent  for  the 
"Regulation  of  Speed  and  Power  Engines."  The 
invention  covers  an  automatic  regulating  device  for 
variable-speed  steam  or  vapor  engines.  The  cylinder 
is  provided  with  a  variable  cut-off  for  admitting 
steam,  and  a  valve  in  the  steam-supply  pipe  is  ad- 
justed to  be  slightly  open  at  the  start.  A  speed-re- 
sponsive device,  acting  automatically,  actuates  a 
mechanism,  which,  during  the  increase  in  speed,  is 
arranged  to  vary  the  cut-off  in  a  manner  to  diminish 
the  time  of  steam  admission,  and  also  to  open  the 
throttle  valve  in  the  steam-supply  pipe.  Manual 
means  are  also  provided  for  varying  the  action  of  the 
speed-responsive   de'.'ice  during  operation. 


TRADE  NEWS. 


In  order  to  handle  its  rapidly  increasing  business 
property  the  iMonarch  Fire  Appliance  Company  of 
•  New  York  has  found  it  necessary  to  remove  its  gen- 
eral offices  from  27  Williams  Street  to  247  and  249 
Pearl  Street,  where  its  business,  manufacturing  and 
shipping  departments  will  be  housed  under  one  roof, 
and  where  the  company  hopes  to  receive  a  continu- 
ance of  the  patronage  extended  to  "Kilfyre"  in  its 
old  location. 

The  announcement  is  made  that  the  Gold  Car 
Heating  and  Lighting  Company,  which  has  just  been 
incorporated  under  the  laws  of  the  state  of  New 
Yort  with  a  capital  of  $i,ooo,oco,  has  purchased  out- 
right the  entire  business  of  the  Gold  Car  Heating 
Company  of  New  Y'ork,  Chicago  and  London,  and 
also  the  entire  business  of  the  Gold  Street  Car  Heat- 
ing Company.  Edward  E.  Gold  of  New  York  city 
has  been  elected  president  of  the  new  company  and 
made  chairman  of  the  executive  committee. 

J.  0.  Therien  and  two  other  gentlemen  are  plan- 
ning to  go  into  the  conduit-manufacturing  business 
at  Minneapolis.  Minn.  They  have  options  on  two 
clay  plants  and  expect  to  be  in  the  field  in  30  days. 
The  new  company,  which  will  be  known  as  the 
Standard  Conduit  Company,  will  have  sole  control 
of  the  Therien  &  Gregory  conduit  joint,  which  is 
said  to  have  many  advantageous  features.  Mr. 
Therien  is  proprietor  of  the  Therien  Tool  Works  of 
Minneapolis,  manufacturers  of  tools  and  linemens' 
supplies. 

Recognizing  that   Chicago  is  the   electrical   center 


of  the  W^est,  the  Lindsley  Bros.  Company,  the  well- 
known  wholesale  producer  of  cedar  poles,  has  moved 
its  main  offices  to  the  Tribune  Building,  Chicago,  in 
order  to  be  in  closer  touch  with  its  customers.  Al- 
though the  Lindsley  Bros.'  business  is  already  large, 
this  change  of  base  will  undoubtedly  greatly  increase 
it.  As  is  well  known,  the  Lindsley  Bros.  Company 
makes  a  specialty  of  large  poles,  for  which  it  has 
exceptional  producing  facilities.  The  company  will 
continues  its  branch  offices  in  Menominee,  Mich., 
Portland.  Ore.,  and  Spokane,  Wash.  To  George 
L.  Lindsley,  its  energetic  president,  is  due  the  success 
of  the  company. 

The  Falcon  Electric  Manufacturing  Company  of 
432  East  Seventy-first  Street,  New  York  city,  an- 
nounces that,  owing  to  the  large  demand  for  its 
switches,  panel  boards,  flush  receptacles,  etc.,  it 
has  opened  an  office  for  the  convenience  of  contract- 
ors and  the  electrical  trade  at  15  Cortlandt  Street, 
where  the  company  will  carry  a  complete  line  of  its 
standard  products.  In  the  future  all  communica- 
tions with  the  Falcon  company  should  be  addressed 
to  the  offices  of  the  company  at  15  Cortlandt  Street, 
New   York  city. 


BUSINESS. 


The  Paragon  Fan  and  Motor  Company  of  572  First 
Avenue,  New  York,  is  meeting  with  very  satisfac- 
tory sales  of  its  sewing-machine  transmitters.  This 
device  is  a  small  electric  motor  and  can  be  quickly 
attached  to  any  sewing  machine. 

The  new  type  Gutmann  wattmeter  is  an  instrument 
that  alternating-current  plants  have  been  waiting  for, 
if  orders  are  any  criterion.  The  Electric  Appliance 
Company,  Chicago,  general  selling  agent,  has  lately 
issued  a  complete    wattmeter  catalogue. 

The  Chicago  Lumber  and  Coal  Company,  Minne- 
apolis, Minn.,  dealer  in  telephone  and  telegraph 
poles,  reports  an  exceedingly  large  trade.  This 
company  states  that  it  is  in  a  position  to  make  par- 
ticularly prompt  shipments,  owing  to  its  location. 
It  carries  a  large  stock  of  poles  and  makes  a  spe- 
cialty of  handling  18  to  40-foot  lengths. 

The  Chicago  Fuse  Wire  and  Manufacturing  Com- 
pany of  358  Dearborn  Street,  Chicago,  has  had  pre- 
pared a  new  paperweight  that  is  attractive  and 
useful.  The  device  is  made  of  brass  and  is  con- 
structed so  as  to  be  symbolical  of  the  company's 
fuse-wire  spools.  The  company  will  send  one  of 
the  paperweights  to  an  officer  or  purchasing  agent 
of  any  supply  company  for  the  cost  of  postage  and 
packing. 

Charles  B.  Ryan  has  resigned  the  position  of  as- 
sistant general  passenger  agent  of  the  Chesapeake 
and  Ohio  Railroad  Company,  to  take  a  position  with 
the  Seaboard  Air  Line  as  general  passenger  agent, 
with  headquarters  at  Portsmouth,  Va.     Before  leav- 


ing Cincinnati  Mr.  Ryan  was  tendered  a  farewell 
dinner  by  a  large  number  of  his  railroad  friends  and 
was  presented  a  handsome  silver  loving  cup  as  a 
token  of  their  appreciation. 

W.  N.  Matthews  &  Bros.,  St.  Louis,  state  that 
they  have  just  purchased  another  lot  of  "used"  out- 
riggers, of  which  they  have  sold  many  hundreds. 
They  will  be  pleased  to  hear  from  those  in  the  mar- 
ket for  devices  of  this  kind,  quoting  close  prices. 

The  Goodrich  Transportation  Company  has  just 
issued  a  summer  folder  for  season  of  1902.  It 
contains  schedules  of  the  nine  steamers,  and  two 
handsome  maps,  one  of  them  showing  Lake  Michi- 
gan and  Green  Bay  with  their  many  islands;  the 
other  map  shows  Lakes  Michigan,  Superior,  Huron 
and  Erie,  and  routes  of  the  various  steamboat  lines. 
The  folder  contains  more  than  50  routes  for  summer 
tourists  on  the  chain  of  lakes.  Half-tone  work  has 
been  liberally  distributed  through  the  folder  showing 
the  various  summer  resorts  in  Wisconsin  and  Mich- 
igan. 

Within  the  last  month  shipments  of  Gardner  grind- 
ers have  been  made  by  Charles  H.  Besly  &  Co.  of 
Chicago,  to  California,  New  York,  Rhode  Island,  Con- 
necticut and  New  Jersey.  It  is  stated  that  the  spiral 
circles  in  various,  forms,  used  in  connection  with 
the  spiral-grooved  steel  disk  which  is  the  distinctive 
feature  of  the  Gardner  grinder,  enable  users  of  this 
grinder  to  do  from  50  per  cent,  to  200  per  cent,  more 
work  than  by  means  of  either  a  solid  or  coated  wheel. 
Many  shipments  of  Helmet  oil.  Badger  and  Bonanza 
grease  cups  are  being  made  by  Besly  &  Co.  to  all 
parts  of  the  countrv. 

A  few  days  ago  the  Maltby  Lumber  Company  of 
Bay  City,  Mich.,  sent  out  a  full  trainload  of  cedar 
ties  for  the  street  railway  at  Des  Moines,  Iowa.  The 
same  company  has  just  made  another  large  shipment, 
this  time  of  poles,  to  Arkansas  points.  This  ship- 
ment was  handled  in  the  same  manner  as  the  tie 
train.  The  whole  train  was  kept  intact  throughout 
u  e  run  and  was  made  prominent  by  large  posters 
on  each  side  of  each  car.  Through  the  courtesy  of 
the  different  railroads  over  which  the  train  passed,  it 
was  held  up  nights  and  made  only  daylight  runs 
during  the  entire  trip. 

The  Electric  Storage  Battery  Company  of  Phila- 
delphia has  recently  closed  a  contract  with  the  Green- 
field and  Turner's  Falls  Street  Railway  Company  for 
the  installation  of  a  battery  of  Chloride  accumulators. 
This  battery,  consisting  of  200  cells,  having  a  capacity 
of  200  amperes  for  one  hour,  with  tanks  sufficiently 
large  to  allow  of  a  40  per  cent,  increase,  will  be 
placed  in  the  new  car  houses  at  Cheapside,  a  distance 
of  10  miles  from  the  power  house.  The  battery, 
floating  on  the  line,  is  to  be  used  at  this  point  to 
regulate  the  drop  in  voltage  due  to  the  heavy  grade 
which  occurs  near  this  station  at  the  terminus  of 
the  railway  company's  line. 
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701,843.  Automatic  Controller  for  Electric  Motors. 
Niels  A.  Christensen,  Milwaukee,  Wis.  Appli- 
cation filed  October  21,    1901. 

Two  magnets  bavlDg  a  common  core  or  plunger  movable 
axially  therein  are  combined  with  a  spring  arm  mounted 
upon  tbe  plunger  and  provided  with  a  contact  piece,  and  an 
opposing  contact  piece  arranged  in  the  path  of  the  mova- 
ble contact  piece. 

701,84^.  Insulator.  Vernon  G.  Converse,  Pittsburg, 
Pa.     Application  filed  August  2,   1901. 


NO.  701,847. — INSULATOR. 

Tbe  high-voltage  insniator  described  is  made  up  of 
three  or  more  parts  which  are  separate  articles  of  manu- 
factare.  One  of  these  acts  as  a  cap  to  cover  or  protect  the 
pin  or  support  from  the  elements,  the  second  is  a  tube  or 
cylinder  of  a  smaller  diameter  than  the  first  part  which 
surrounds  or  incloses  tbe  pin  and  electrically  protects  it, 
and  the  third  one  or  more  parts  have  oolwardly  extending 
flanges  or  petticoats  which  intervene  between  the  first  and 
second  pans.     (See  cut.) 

701,848.  Insulator.  Vernon  G.  Converse,  Pittsburg, 
Pa,    Application  filed  March  17,  1902. 

This  insulator  is  similar  to  the  preceding  one  except 
that  ihe  parts  are  permanently  united. 

701,860.  Oxidizing  Apparatus.  Alexander  N.  Du- 
bois, Philadelphia,  Pa.  Application  filed  March 
\2,  1900. 


Issued  (United  States  Patent  Office)  June  jo,  igos. 

An  apparatus  for  oxidizing  dyed  material  is  described 
in  which  there  is  provided  an  electric  thermostatic  alarm 
for  indicating  when  the  temperature  within  the  compart- 
ment reaches  a  predetermined  point. 

701,875.  Cable  Terminal.  Ernest  Gonzenbach,  Whea- 
ton.  111.     Application  filed  April  11,  1902. 

The  terminal  comprises  a  casting  adapted  to  receive 
the  ead  of  the  cable  or  conductor,  an  insulating  bushing 
interposed  between  the  casting  and  cable,  and  a  tapered 
sleeve  adapted  to  be  interpoiied  between  the  cable  and 
the  bushing. 

701,886.  Simchronizing  Alternators.  Robert  E.  Huth- 
steiner,  Schenectady,  N.  Y.,  assignor  to  the 
General  Electric  Company,  Schenectady,  N.  Y. 
Application  filed   September   14,  1899. 
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NO.  701.886. — SYNCHRONIZING   ALTERNATORS. 

A  phase  indicator  for  synchronizing  alternating-current 
generators  is  described.  It  comprises  3  transformer,  in 
the  secondary  circuit  of  which  is  included  an  indicating 
device  and  having  its  primary  terminals  connected  in 
parallel  relation  to  the  two  generators  to  be  synchro- 
nized, a  resistance  in  series  with  the  transformer  and 
means  for  coupliug  tbe  generators  in  parallel  relation  to 
the  supply  circuit.     (See  cut.) 

701.914.  Fan-motor  Attachment.  Walter  S.  Moody, 
Schenectady,  N.  Y.,  assignor  to  the  General 
Electric  Company,  Schenectady,  N.  Y.  Appli- 
cation  filed    October  26,    1900. 

Combined  with  a  suspended  fan  motor  and  its  casing  are 
an  arm  extending  from  the  casing  to  a  point  beyond  the  tips 
of  the  fan  blades  and  capable  of  being  permanently  bent  to 
adjust  the  same  to  various  positions,  and  an  electric  con- 
ductor supported  on  tbe  arm  and  provided  at  or  beyond 
the  end  of  the  arm  with  a  circuit-closer. 

701.915.  Process     of     Forming     Secondary-battery 


Electrodes.  William  Morrison,  Chicago,  111., 
assignor  to  the  Helios-Upton  Company,  Chicago, 
111.     Application  filed  June  18,   1900. 

The  process  consists  in  covering  the  recessed  faces  of 
the  plates  with  a  sheet  of  thin  substantially  rigid  foram- 
inous  material,  securing  tbe  latter  yieldingly  against  the 
face,  then  placing  in  a  lorming  bath  and  forming  by  the 
aid  of  an  electric  current  and  finally  removing  the  torami- 
nated  sheet  before  use. 

701,916.  Saw  for  Making  Secondary-battery  Grids. 
William  Morrison,  Chicago,  III.,  assignor  to  the 
Helios-Upton  Company,  Chicago,  111.  Applica- 
tion filed  June   18,   1900. 

The  saw  is  circular  and  has  a  body  of  less  tbichness 
than  the  width  of  its  teeth  and  specially  cut  teeth. 


NO.  701,917. — SECONDARY    BATTERY. 

701.917.  Secondary  Battery.  William  Morrison,  Chi- 
cago, 111.,  assignor  to  the  Helios-Upton  Company, 
Chicago,   111.     Application  filed  June    18.    1900. 

Aa  element  for  secondary  batteries  is  formed  by  electro- 
chemical action  from  a  number  of  Sat  sheets  of  leadjeaf  or 
foil,  the  sheets  being  arranged  in  pairs  in  juxtaposition  and 
having  elongated  apertures,  the  apertures  of  one  leaf  or 
sheet  of  each  pair  extending  transversely  across  the  aper- 
tures of  the  other  leaf  of  the  pair.     (See  cut.) 

701.918.  Means  for  Preventing  the  Distortion  of 
Secondary-batter>-  Plates  During  Forming. 
William  Morrison,  Chicago,  111.,  assignor  to  the 
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Helios-Upton    Company,   Chicago,   111.     Applica- 
tion filed  June  iS,   1900. 

A    bridge    piece  has  its  outer  edges   adapted  to  bear 

againsi  the  walls  of  the  cell,  while   the  inner  edges  bear 

against  the  sides  of  the  plate. 

701,925.  Trolley  Crossover.  Theodore  North,  Au- 
rora, 111.,  assignor  to  the  Wilcox  Manufacturing 
Companj',  Aurora,  III.  Application  filed  Sep- 
tember 4,  1901. 

Combioed  in  tbe  invention  are  a  plate,  ribs  integral 
(herewith,  means  for  atiachinp  one  end  cf  a  trolley  wire  to 
the  plate,  a  swinginE  rod.  and  CQeans  for  pivoially  con- 
necting the  rod  between  the  ribs. 

701,930.  Electric-light  Hanger.  Lemon  Poole, 
Springfield,  Ohio,  assignor  to  the  Electrical 
Construction  Supply  Company,  Springfield.  Ohio. 
Application  filed  Alay  4,   1901. 

The  banger  combines  with  tbe  lifting  bar,  a  pivoted 
support  formed  with  two  bearing  faces,  and  a  spring  adja- 
cent to  the  support  and  adapted  to  contact  with  each  of 
the  faces  for  holding  tbe  support  in  both  engaging  and 
disengaging  position  with  reference  to  tbe  lifting  bar. 

70T.937.  Indicating  Instrument.  Lewis  T.  Robin- 
son. Schenectady.  N.  Y..  assignor  to  the  General 
Electric  Company,  Schenectady,  N.  Y.  Appli- 
cation filed  November  20,  1899. 

The  instrument  has  a  field  magnet,  a  deflecting  mechan- 
ism, and  a  thin  strip  of  magnetic  material  proportioned  so 
as  to  cause  a  distortion  cf  the  field  so  small  that  its  varia- 
tion with  variations  in  fiux  will  not  seriously  aS  ct  the 
reeding  of  the  instrument. 

701.947.  Means  for  Transmitting  Synchronous  Mo- 
tion to  Distant  Points.  Louis  Saxon,  New 
York,  N.  Y.,  assignor  to  the  General  Electric 
Company,  Schenectady,  N.  Y.  Application  filed 
October   18,   1901. 

A  system  of  train  conirol  is  dcsciibed  which  combines 
with  one  or  more  motor  cars,  a  main  controller  for  the  car 
motors,  a  motor  for  actuating  the  controller  havine  two 
relatively  rotatable  members,  one  provided  with  a  given 
number  of  permanent  poles  and  the  other  with  twice  as 
many  pole  pieces  and  coils,  and  a  master  controller  con- 
nected with  the  motor  so  that  one  member  will  be  kept 
permanently  polarized  when  the  current  is  turned  on,  and 
the  coils  on  the  other  member  will  receive  current  alter- 
oately  and  in  alternate  directions,  as  the  master  controller 
is  rotated. 

701,949.  Electric  Incandescent-lamp  Holder.  Eus- 
tace G.  Sheppard,  London,  England,  assignor  of 
one-half  to  the  Nernst  Electric  Light,  Limited, 
London,  England.  Application  filed  December 
II,   1900. 

Two  separate  members  are  combined  with  two  hook- 
and-eye  electric  contacts  coupling  the  members  together 
and  limiting  the  distance  which  ibey  can  move  apart,  and 
eccentrically  arranged  between  tbem.  A  spring- pressed 
electric  contact  is  arranged  to  force  tbe  members  apart. 

701.958.  Automatic  Cut-out.  Charles  P.  Steinmetz, 
Schenectady,  N.  Y.,  assignor  to  the  General 
Electric  Company,  Schenectady,  N.  Y.  Applica- 
tion filed   March  6,   1899. 

A  rotary  converter  is  connected  to  alternating-curreLt 
and  direct-current  mains,  and  a  tuned  circuit  is  supplied 
with  energy  from  the  alternaiiog  mains.  Means  responsive 
to  current  in  the  tuned  circuit  are  provided  for  interrupt- 
ing both  tbe  alterDattng-current  and  the  direct-current 
mains, 

701.959.  Glower  for  Pyroelectric  Lamps  and  Proc- 
ess of  Making  Same.  Charles  P.  Steinmetz, 
Schenectady,  N.  Y.,  assignor  to  the  General 
Electric  Company,  Schenectady,  N.  Y.  Appli- 
cation filed  November  6,   1901. 

The  glower  consists  of  a  body  of  magntsium  or, tbe  liks 
piovidedat  each  end  with  a  leading-io  wire,  and  a  mass  of 
fused  magnetite  inclosing  the  joints  between  each  wire 
and  the  body. 

701,965.  Electric  Meter,  Elihu  Thomson,  Swamps- 
cott,  Mass.,  assignor  to  the  General  Electric 
Company,  Schenectady,  N.  Y.  Application  filed 
October  23,   1900. 

The  armature  is  of  condu.tiug  material,  and  a  shunt 
winding  is  piovidtd  with  a  core  of  magnetic  material  hav- 
ing its  magDetic  axis  subsiantLally  parallel  to  the  arma- 
ture. A  body  of  conducting  material  is  interposed  between 
the  poles  of  the  cote  and  extends  into  proximity  to  tbe 
meter  armature,  tbe  body  being  so  extended  in  other 
directions  ihat  the  shortest  magnetic  path  around  the 
body  of  conducting  material  is  on  the  side  adjacent  to  the 
armature. 

701,986.  Terminal  for  Electric  Furnaces.  Edward 
G.  Acheson,  Buffalo,  N.  Y.  Application  filed 
May  24,   1899. 

Combined  with  a  graphitic  carbon  electrode  are  a  con- 
nector comprising  a  plate,  means  for  connecting  the 
electrode  and  connector,  a  flange  on  tbe  connector,  and  a 
plate  secured  to  the  flange  forming  in  connection  there- 
with and  the  connector  a  tank. 

702,028.  Telephone  Switchboard.  James  M.  Over- 
shiner,  Elwood,  Ind.  Application  filed  Decem- 
ber   IS,    1900.  --. 

Parts  of  the  device  are  a  jack  socket  and  a  drop,  a  longi- 
tudinally movable  slide  or  drop  lifter,  a  spring  for  nor- 
mally holding  the  slide  or  drop  lifter  in  position  to  receive 
tbe  drop  when  it  fails  and  means  for  raising  the  end  of  the 
slide  which  receives  the  drop  to  restore  the  latter  when  a 
plug  is  moved  in  the  jack  socket. 

702,032.  Induction  Apparatus.  William  Scheidel, 
Chicago,  111.     Application  filed  January  23,  1902. 

The  apparatus  comprises  an  inclosing  casing,  a  second- 
ary coil  composed  of  a  series  of  bobbins  supported  inde- 
pendently in  the  interior  of  the  casing,  and  a  primary  coil 
arranged  centrally  within  the  secondary  coil  and  supported 
at  its  ends  independently  of  tbe  secondary  coil. 

702,073,  Support  and  Switch  for  Electric  Dental 
Instruments.  Ernest  O.  Pieper,  San  Jose,  Cal. 
Application    filed    January    2,    1902. 

The  support  consists  of  a  switchboard  with  a  clamp  ar- 
ranged to  break  tbe  electric  circuit  when  the  instrument  is 
hung  up. 

702,081.  Manufacture  of  Glass  by  Electrical  Heat- 
ing, August  Voelker,  Ehrenfeld,  Germany. 
Application    filed    September    27,    1900. 

An  improvement  iu  the   manufacture    of  glass    by  elec- 
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trical  beating  consists  in  intimately  mixing  the  ground 
raw  materials  with  a  conducting  material  and  melting  the 
mixture  by  forming  it  into  a  part  of  a  circuit  carrying  an 
electric  current. 

702,109.  Shut-off  Device  for  Motors.  Thomas  G. 
Millea,  Springfield,  Mass.,  assignor  to  the  Spring- 
field Engine  Stop  Company,  New  York,  N.  Y. 
Application  filed  July  31,   1900. 

Au  engine  of  the  Corliss  type  has  cams  arranged  to 
throw  out  the  grab  hooks,  rods  extending  from  the  cams 
to  a  device  adapted  to  force  the  rods  upwardly,  au  elec- 
trically operated  mechanism  arranged  to  cause  tbe  rod- 
forcing  device  to  act,  suitable  electrical  conductors,  one  or 
mor^  stations  or  switches,  and  a  source  of  electrical 
energy. 

702,117.  Art  of  Producing  Chemicals  in  Electric 
Furnaces.  Edward  R.  Taylor,  Penn  Yan,  N.  Y. 
Application  filed  October  6,  1900.  Renewed  No- 
vember  16,   1901. 

The  method  consists  in  in  rodu:ing  a  ch^irce  into  tbe 
furnace,  passing  a  suitable  electric  current  through  the 
charge  by  means  of  relatively  permanent  electrodes,  con- 
tinuously feeding  upon  such  electrodes  and  between  the 
same  and  the  charge  fragmentary  conducting  matetial, 
and  regulating  the  electric  current  by  means  of  such  frag- 
mentary material. 

702,149.  Switchboard  for  Illuminating  Electric-lamp 
Signs.  Mortimer  Norden,  New  York,  and  Lu- 
cien  S.  Crandall,  Brooklyn,  N.  Y.  Application 
filed   March    19,   1902. 

In  the  device  are  combined  groups  of  circuit  wires  in  a 
fixed  position,  groups  of  circuit-selectors,  a  movable  sup- 
port therefor,  and  means  for  effecting  a  predetermined 
contact  of  tbe  circuit-selectors  and  circuit  wires. 
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702,299.  Electric  Clock.  Fred  Frick,  Waynesboro, 
Pa.     Application   filed   September   16,    1901. 

The  clock  has  an  escape  wheel,  means  for  applying 
power  to  the  escape  wheel,  and  electric  means  for  con- 
trolling tbe  movement  of  the  escape  wheel. 

702,314  to  702,317.  Electric  Tube  Lighting.  Daniel 
M.  Moore,  Newark,  N.  J.  Applications  filed  De- 
cember  18,   1901. 

For  these  four  and  tbe  succeeding  four  patents  see 
page  435. 

702.318.  Automatic  Circuit-interrupter.  Daniel  M. 
Moore,  Newark,  N.  J.  Application  filed  Janu- 
ary 2,   1902. 

702.319.  Electric-tube  Lamp.  Daniel  M.  Moore, 
Newark,  N.  J.  Application  filed  January  2, 
1902. 

702.320.  Electric-tube  Lamp.  Daniel  M.  Moore, 
Newark,  N.  J.  Original  application  filed  De- 
cember 18,  1901.  Divided  and  this  application 
filed  May  7,  1902. 

702.321.  Electric-tube  Lighting.  Daniel  M.  Moore, 
Newark,  N.  J,  Original  application  filed  De- 
cember 18,  1901.  Divided  and  this  application 
filed  May  7,    1902. 


NO.    702,367, — PNEUMATIC  TRANSFER-TUBE  SYSTEM.        NO.    702,329.  —  PHOTOMETRIC  RECORDER  AND  INDICATOR. 

702,329.  Photometric  Recorder  and  Indicator.  Jo- 
seph Poliakoff,  Charlottenburg,  near  Berlin,  Ger- 
many.    Application  filed  July  i8,  1900. 

An  electrically  operated  stylus  is  arranged  to  trace  a 
record  and  a  selenium  cell  is  in  series  in  the  stylus-operating 
circuit.  A  removable  actinic  covering  is  provided  for  tbe 
cell.  A  pair  of  solenoids  are  each  arranged  to  operate  a 
spring-suspended  contact,  the  coniacts  being  arranged  to 
have  their  ends  close  circuit.  There  are  also  provided  a 
standard  and  a  comparison  photo-electric  cell  in  one  cir- 
cuit and  the  contacts,  and  a  recording  device  in  a  branch 
circuit.    (See  cut.  J 

702,339.  Telegraphic  Apparatus.  Sidney  G.  Brown, 
Putney,  England.  Original  application  filed 
March  29,  1900.  Divided  and  this  application 
filed  January  30,  1901. 

The  apparatus  combines  punches  for  perforating  signals 
in  a  tape,  a  punch  for  perforating  spacing  holes  in  tbe 
tape,  means  operated  by  received  signals  from  a  line  or 
cable  section  for  actuating  tbe  punches,  and  means  for 
limiting  the  length  of  blank  tape  perforated  by  the  spacing 
.punch  when  no  signals  are  received. 

702,361.  Storage  Battery.  Arthur  D.  Edgerton, 
Philadelphia,  Pa.,  assignor  of  one-half  to  Harry 
C.  Campion  and  John  W.  Jennings,  Philadel- 
phia, Pa.     Application  filed  November   13,  1900. 

In  the  battery  are  combioed  a  series  of  superposed  pan- 
shaped  lead  plates  having  iheir  flaring  sides  provided 
with  perforations,  the  perforations  of  each  plate  leading 
into  the  space  between  it  and  the  next  succeeding  plate, 
so  that  the  excess  of  tbe  electrolyte  in  one  of  tbe  plates 
will  overflow  into  tbe  nest  plate,  and  so  on.  A  separating 
layer  between-  the  plates  consists  of  an  absorbent,  non- 
conducting, acid-resisting  material. 

702,364.  Electric  Switch.  James  J.  Flint,  Denver, 
Colo.,  assignor  to  the  Flint-Lomax  Electric  and 
Manufacturing  Company,  Denver,  Colo.  Appli- 
cation filed  July  29,   1901. 

The  switch  combiues  a  switch  base,  push  buttons,  a 
frame  attached  to  the  base,  a  rocking  plate  pivoted  on  tbe 
frame  at  its  inner  extremity  and  projecting  laterally  on 
opposite  sides  of  the  pivot  and  other  parts. 

702,367.  Pneumatic  Transfer-tube  System.  Francis 
W.  Jones,  New  York,  N.  Y.,  assignor  to  the 
Transfer  Tube  Company,  New  York,  N.  Y. 
Application    filed    April    25,    1902. 

A  tube  has  a  reversible  air  pump  connected  to  one  end 
of  it  and  a  hinged  gate  at  one  end.  An  electromagnetic 
device  is  arranged  to  hold  tbe  gate  closed,  and  other  parts 
consist  of  an  automatic  circuit-breaker  at  each  station  in 
the  path  of  a  moving  carrier,  a  circuit-closer  at  each  sta- 
tion and  two  circuits  each  including  tbe  electromagnetic 
device,  a  circuit-closer  at  one  station  and  an  automatic 
circuit-breaker  at  tbe  other  station.     (See  cut.) 

702,371.  Motor-driven  Device  or  Mechanism.  Henry 
A.  Meyer,  Cincinnati,  Ohio.  Original  application 
filed  April  13,  1901.  Divided  and  this  application 
filed  July  12,   1901. 

'  The  mechanism  ini.ludes  an  electric  motor,   a  shaft  in- 
closed within  the  core  of  the  armature,  a  sleeve  fitting  on    ' 
the  shaft  and   coupling  tbe   same  with   the  core,  a  crank 
driven  by  the  shaft,  and  a  block  or  cross  head  reciprocated 
from  the  crank. 


702.152.  Electrical  Controlling  Apparatus.  Richard 
F.  Piatt,  Louisville,  Ky.,  assignor  to  Joseph  Mc- 
Williams  &  Co.,  Louisville,  Ky.  Application 
filed  February  25,  1902. 

Combined  with  an  electric  motor  and  a  fluid  moving  de- 
vice operated  thereby  are  au  electric  stopping  and  start- 
ing device  in  circuit  with  tbe  motor,  provided  with  con- 
trolling means  for  controlling  the  speed  of  the  motor  after 
it  has  been  started,  and  a  fluid-pressure  motor  controlling 
tbe  means  for  controlling  the  speed  of  the  motor  controlled 
by  the  pressure  produced  by  tbe  fluid-moving  device. 

702.153.  Treatment  of  Ores  and  Materials  Contain- 
ing Antimony.  Jarig  P.  van  der  Ploeg,  The 
Hague,  Netherlands.  Application  filed  June  25, 
1901. 

Ibe  method  consists  in  forming  a  solution  of  the  lower 
and  most  soluble  double  sulphides  as  being  the  best  electro- 
lytes, without  tbe  use  of  artiflcial  heat  or  application  of 
pressure. 

702,155.  Electric  Motor.  Harold  Rowntree,  Chi- 
cago, 111.,  assignor  to  the  Otis  Elevator  Company, 
New  York,  N.  Y.  Application  filed  November 
23,   1899. 

One  claim  reads :  The  combination  with  a  car,  a  hoisting 
cable  therefor,  a  drum  over  which  the  hoisting  cable 
operates,  of  a  motor  having  its  armature  and  field  mounted 
to  rotate  in  opposite  directions,  tbe  drum  connected  to 
one  of  tbe  parts,  means  for  driving  one  of  the  parts,  and 
means  for  maintaining  the  rotation  of  the  armature  and 
field  at  different  speed  ratios. 

702,192.  Gas-lighting  or  Extinguishing  Device.  Vic- 
tor Forti,  Paris,  France.  Application  filed  Oc- 
tober 24,  1900. 

An  electromagnet  is  arranged  to  open  tbe  gas  ports  at 
the  same  time  that  current  is  sent  through  the  igniting 
wire. 

702,213.  Electricity  Meter.  Ernest  G.  Holm,  Ber- 
lin, Germany.  Application  filed  December  21, 
1 901. 

One  pressure  coil  and  two  commutator  segments  are 
employed  in  the  meter,  and  other  parts  comprise  an  ar- 
mature, a  piece  of  soft  iron  attached  to  the  armature  and 
a  magnet  disposed  in  such  relation  to  tbe  piece  of  soft 
iron  as  to  exercise  an  attraction  upon  it  to  move  the  ar- 
mature away  from  tbe  dead-point  positions. 

702,263.  Automatic  Telegraphic  Transmitter.  John 
A.  Toomey,  Goshen,  Ind.  Application  filed  Feb- 
ruary   18,   1902. 

A  key  board  having  a  base  of  non-conducting  matetial 
supports  a  metal  plate  and  a  stencil  plate  of  non-conduct- 
ing material  in  which  a  telegraphic  code  is  accurately  cut 
out  covers  tbe  stencil  plate.  A  stylus  having  a  number  of 
metallic  wires  projecting  in  the  form  of  a  brush  from  its 
shell  fit  accurately  the  opening  in  the  stencil  plate. 

702,272.  Commutator  Segment.  William  H.  Windle, 
Philadelphia,  Pa.  Application  filed  April  21, 
1902. 

The  segment  consists  of  a  metallic  bar  having  a  pro- 
jecting finger  bent  up  therefrom  at  one  end. 
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Garvins  Falls  Waterpower  Plant 

Tlie  Manchester  Traction.  Light  and  Power  Com- 
pany of  Manchester,  N.  H.,  has  just  placed  in  opera- 
tion its  fifth  power  plant,  and  now  generates  elec- 
tricity for  power  and  lighting  at  three  waterpower 
plants,  one  steam  power  house  and  one  combined 
steam  and  waterpower  station,  the  distribution  being- 
carried  out  through  several  sub-stations  and  trans- 
former houses.  This  company  has  recently  combined 
all  the  electrical  interests  in  Manchester  and  vicinity, 
and.  besides  operating  in  Manchester,  lights  Sun- 
cook.  Hookset,  Pembroke,  GofTstown  and  East 
Goffstown.  It  also  operates  about  3$  miles  of  elec- 
tric railway  in  ^Manchester  and  vicinity  and  will  soon 


the  canal  and  are  operated  by  electric  motors,  they 
being  easily  handled  by  one  man.  The  present  sta- 
tion is  so  arranged  as  to  allow  the  addition  of  four 
more  power  units  like  the  present  ones  when  the 
demand  shall   warrant. 

The  switchboard,  shown  in  Fig.  5,  and  built  by 
S.  B.  Condit.  Jr.,  consists  of  six  panels  of  blue 
Vermont  marble.  It  handles  the  output  of  the  sta- 
tion and  is  completely  equipped  with  all  the  neces- 
sary switches,  circuit-breakers  and  instruments  for 
measuring  and  controlling  the  current,  both  from 
the  large  generators  and  the  exciter. 

The  opening  of  the  plant  was  the  occasion  for 
quite  an  engineering  gathering.  There  were  present 
General  Manager  Smith  of  the 
Manchester  Company,  Chief 
Engineer  S.  J.  Farrell.  Super- 
tendent  of  Construction  G.  N. 
Burpee.  L.  L.  Elden.  superin- 
tendent Boston  Electric  Light 
station  and  inventor  of  the  oil 
switches  used  in  this  plant ; 
E.  B.  Richardson,  representing 
Hollis  French,  the  engineer 
who  prepared  the  plans ;  also 
engineers  and  electricians  of 
the  Rodney  Hunt  Machine 
Company,  Lombard  Governor 
Company,       General       Electric 


Fir.  I-    View  ot  Power  House  from  Taii-race, 

furnish  current  to  operate  a  large  part  of 
the  Merrimack  Valley  electric-railway  line, 
which  is  just  approaching  completion. 
The  companies  owned  by  the  Manchester 
Traction.  Light  and  Power  Company  are 
the  Manchester  Street  Railway  Company. 
Manchester  Electric  Company.  Manchester 
Electric  Light  Company.  Union  Electric 
Company.  Ben  Franklin  Electric  Company, 
Merrimack  Electric  Light,  Heat  and 
Power  Company  of  Hookset.  and  the  Gar- 
vins Falls  Power  Company  of  Bow.  The  various  prop- 
erties of  these  corporations  have  been  combined 
imder  the  management  of  J.  Brodie  Smith,  who  has 
extensively  improved  and  enlarged  the  existing 
plants  and  added  new  ones  until  now  the  company 
is  probably  as  well  equinned  for  the  great  variety 
of  sen-ice  it  handles  as  any  company  in  the  country. 

The  accompanj-ing  map  (Fig.  4  on  the  next  page) 
gives  the  location  of  the  five  power  plants  operated 
by  the  Manchester  Traction.  Light  and  Power  Com- 
pany and  an  explanation  of  the  transmission  lines. 
Waterpower  stations  are  operated  at  Greggs  Falls. 
Hookset  and  Garvins  Falls,  the  last  two  receiving 
their  power  from  the  Merrimack  River,  and  Greggs 
Falls  from  a  tributary  to  that  stream,  which  also 
supplies  power  to  the  combined  steam  and  water 
plant  at  Kelleys  Falls.  The  steam  station  is  located 
in  Manchester.  The  distances  of  the  various  stations 
from  the  center  of  distribution,  with  .the  voltages 
of  the  transmission  lines,  are  indicated  on  the  map. 

The  Gar\-ins  Falls'  station  is  the  new  one  recently 
opened.  It  is  located  on  the  Merrimack  River.  14 
miles  in  an  air  line  from  the  Manchester  sub-sta- 
tion, to  which  six  wires  carry  three-phase  alternating 
current  at  lo.cco  volts.  This  new  station  is  a  sub- 
stantial brick  building,  66  by  78  feet  in  size  and  one 
story  high,  with  an  ornamental  tower.  Exterior 
views  of  the  building  are  given  in  Figs,  i  and  2. 
The  dynamo  room  is  30  feet  from  floor  to  ceiling, 
and  is  finished  with  waterproof  construction  to  a 
height  considerably  higher  than  the  highest  point 
reached  b}'  the  river  during  spring  freshets.  A  view 
of  this  generator  room  is  shown  in  Fig.  2. 

Two  sets  of  Rodney  Hunt  turbines  (three  wheels 
in  a  set)  are  located  on  one  side  of  the  north  wall 
of  the  dynamo  room,  each  set  being  direct-connected 
to  a  General  Electric  three-phase  generator  of  1,000 
horsepower.  The  units  are  equipped  with  Lombard 
waterwheel  governors.  The  direct-current  exciter, 
shown  at  the  farther  end  of  the  room,  is  driven 
b\-  a  three-phase  motor.  The  headgates  are  situated 
a  little  distance  from  the  station  in  a  building  over 


The  Education  of   the    Electrical   Engi- 
neer. 

An  interesting  subject  discussed  at  the  recent  an- 
nual convention  of  the  American  Institute  of  Elec- 
trical Engineers  related  to  the  education  of  the 
electrical  engineer.  Several  short  papers  were  pre- 
sented by  gentlemen  fully  able  to  speak  authori- 
tatively on  the  subject.  One  of  these  was  pre- 
pared by  Professor  William  Esty,  assistant  pro- 
fessor of  electrical  engineering  at  Lehigh  University. 
Professor  Esty  spoke  of  the  fact  that  the  former 
means  of  educating  an  electrical  engineer  by  prac- 
tical work  had  given  away  to  the  college  course,  and 
mentioned  that  there  was  a  growing  tendency  in  all 
professional  schools  to  increase  the  requirements  for 
admission  and  raise  the  standards  of  graduation. 
He  emphasized  the  importance  of  the  study  in  college 
of  history,  economics  and  literature,  and  said  the 
ideal  education  for  an  engineer  was  a  literary  and 
scientific  course  of  a  general  nature,  covering  three 
or  four  years,  and  followed  by  a  special  technical 
course  extending  over  two  or  three  additional  years. 
The  status  of  electrical-engineering  courses  was 
compared  with  other  branches  of  engineering  and 
the  commercial  aspect  of  electrical  engineering  was 
treated  in  a  practical  manner.  Professor  Esty  rec- 
ommended that  engineering  students  could  keep  in 
touch  with  current  practice  by  familiarizing  them- 
selves with  trade  literature,  by  securing  from  man- 
ufacturers drawings,  photographs  and  samples  of 
their  product,  by  -  visits  of  inspection  to  manufac- 
turing establishments  and  electric  power  plants,  by- 
being  encouraged  to  engage  in  practical  work  during 
summer  vacations,  and  by  securing  periodic 
lectures  from  men  of  affairs  or  from  special- 
ists in  certain  lines.  Special  stress  was  laid 
upon  the  importance  of  the  laboratory  method 
of  instruction,  the  teaching  of  electrical  de- 
sign, the  seminary  method  of  instruction  and 
thesis  work.  In  conclusion.  Professor  Esty 
said;  "I  wish  to  express  in  the  strongest 
terms  my  conviction  that  safe  rules  to  follow 
in  laying  out  a  course  for  electrical  engineers 
are:  To  teach  thoroughly  those  things  in 
college   which  are    fundamental ;    to    devote 


Fig.  2.     Generator  Room. 

Company  and  F.  S.  Hagan 
and  F.  S.  Piper,  engineers  of 
the  local  company.  Head  u: 
Dowst  of  Manchester,  N.  H., 
were  the  contractingengineers. 
Some  idea  can  be  gained 
of  the  difficulties  of  con- 
struction by  reference  to  the 
illustrations,  almost  the  en- 
tire excavation  being  through 
solid  rock.  Fig.  6  is  of  in- 
terest, as  it  represents  the 
ruins  of  an  old  wood-pulp 
mill,  which  received  its 
power  from  three  turbine 
wheels,  the  remains  of  which 

are  shown.  The  new  power  house  was  built  on  this 
site.  A  view  of  the  Merrimack  River  below  the 
company's    dam   is    shown    in    Fig.    7. 


Waterpower   Development  at  Constan- 
tine,  Mich. 

.Arrangements  have  recently  been  made  for  the 
installation  of  an  interesting  hydro-electric  plant  at 
Constantine,  Mich.  It  will  be  a  2,50O-horsepo\ver 
transmission  plant  and  will  develop  waterpower  from 
the  St,  Joseph  River.  The  equipment  will  include 
six  400-horsepower  and  two  60-horsepower  water- 
wheels,  to  operate  under  a  12-foot  head.  The  main 
drive  will  be  divided  into  two  sections,  each  sec- 
tion comprising  three  of  the  larger  wheels  geared 
to  a  shaft  to  which  will  be  direct-connected  a  600- 
kilowatt.  revolving-field,  alternating-current  gener- 
ator. Each  of  the  small  wheels  will  be  direct-con- 
nected to  a  35-kilowatt,  direct-current  generator  to 
furnish  exciting  current  for  the  alternators.  In 
addition  to  furnishing  power  for  manufacturing  pur- 
poses, the  commercial  and  city  lighting  of  (ton- 
stantine.  Three  Rivers  and  White  Pigeon  will  be 
operated  from  this  plant.  It  is  stated  that  several 
new  industries,  including  a  calcium-carbide  plant. 
will  be  located  at  Constantine  to  utilize  this  power. 
The  plant  will  be  in  operation  December  r.  1902. 
The  contract  for  the  installation  has  been  awarded 
to  the  Electrical  Equipment   Company  of  Chicago. 


Fig,  3.     Exterior  View  of  Power  House. 
GARVINS    FALLS    WATERPOWER    PLANT. 

little  time  to  highly  specialized  subjects;  to  introduce 
the  student  to  those  branches  of  knowledge  which 
in  his  later  life  he  can  acquire  only  with  increasing 
difficulty,  if  at  all ;  and  to  endeavor  to  cultivate 
in  him  the  hunger  and  thirst  for  more  and  deeper 
knowledge,  so  that  he  will  remain  a  student  through 
life." 

Dr.  Samuel  Sheldon,  professor  of  physics  and 
electrical  engineering  at  the  Brooklyn  Polytechnic 
Institute,  spoke  concerning  uniformity  in  the  elec- 
trical-engineering courses  in  the  United  States.  A 
course  in"  electrical  engineering,  to  meet  the  desires 
of  its  patrons  should  be  laid  out  with  a  view  to 
securing  the  best  possible  positions  for  its  graduates, 
and  should  be  adapted  to  the  wants  of  those  of 
medium  ability.  Perhaps  that  which  the  present 
graduate  lacks  is  the  broad-mindedness  associated 
with  graduates  from  classical  and  art  courses  and 
which,  as  a  whole,  is  considered  as  an  indication  of  a 
liberal  education.  However,  the  legitimate  ultimate 
purposes  of  a  technical  institution  are  so  utilitarian 
and  different  from  those  of  the  liberal  institutions 
that  the  extensive  use  of  electives  on  the  part  of 
professors,  which  is  so  admirably  adapted  to  ordi- 
nary college  requirements,  is  detrimental  to  the  best 
interests  of  the  technical  student  and  is  wasteful  of 
his    time. 

Another  paper  was  presented  by  H.  W.  Buck, 
electrical  engineer  of  the  Niagara  Falls  Power  Com- 
pany, who  discussed  briefly  the  growth  and  develop- 
ment of  the  electrical-engineering  profession,  stating 
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that  in  ils  prcscni  siaic  il  is  the  most  scientific  of 
all  inginccring  professions.  He  reconmiendcd  tliat 
the  best  course  of  training  for  an  electrical  engineer 
was  a  broad  general  education  at  the  preparatory 
school,  with  practical  work  if  possible,  and  next  a 
college  course,  with  general  subjects  llic  first  year, 
and  afterward  those  general  and  theoretical  subjects 
which  have  a  direct  bearing  upon  the  practice  of  the 
electrical  profession.  This  should  be  supplemented 
by  actual  daily  practical  work.  After  graduation 
an  apprentice  course  should  be  pursued  in  some 
large    electrical     manufacturing     establishment,    and 
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FIG      4.         GARVINS  FALLS  WATERPOWER      PLANT. —TRANS- 
MISSION SYSTEM  OF  MANCHESTER  POWER  COMPANY. 

after  a  few  years  of  ibis  training,  specialization  might 
begin.  A  man  must  also  have  executive  ability, 
business  knowledge,  presence  of  mind  and  ability 
to  handle  men,  and  nerve  and  resourcefulness  in 
handling  machinery  in  times  of  emergency.  The 
study  of  chemistry  becomes  more  and  more  impor- 
tant, and  almost  above  all  comes  a  training  in  the 
English  language.  The  education  of  an  el-^ctrlcal 
engineer,  however,  must  never  be  considered  com- 
plete. 


Telephone  Rates   in   Washington,  D.  C. 

An  important  telephone  bill  has  been  introduced 
in  Congress  by  Representative  Cowherd.  It  pro- 
vides, in  effect,  that  from  and  after  the  approval  of 
the  measure  it  shall  be  unlawful  for  any  person  or 
company  doing  a  telephone  business  in  the  District 
of  Columbia  to  charge  or  receive  for  telephone  serv- 
ice in  excess  of  the  following  rates :  For  measured 
service,  three  cents  a  message  \vhen  the  subscriber's 
telephone  is  upon  a  separate  line  and  two  cents  a 
message  when  there  are  two  or  more  telephones  on 
the  same  line:  for  unmeasured  or  for  fiat-rate  service 
over  a  metallic  circuit,  $50  per  annum  when  there 
is  but  one  telephone  on  a  line;  $40  per  annum  for 
each  telephone,  there  being  not  more  than  two  on 
a  line,  and  $30  per  annum  for  each  telephone,  there 
being  tw"  or  more  on  a  line,  such  charge  in  each 
case  to  include  use  of  suitable  telephone,  with  nec- 
essary equipments  and  the  cost  of  maintaining  the 
same  in  good  condition  for  service.  The  provision 
is  made  that  nothing  in  the  pending  bill  shall  be 
construed  to   apply   to  the   rates   to  be  charged   for 


Electricity  in  the  Signal  Corps. 

Bv  Lieut-Col.  Samuel  Reuhu. 
P.\RT  II. 

'ihe  fieUl-telcplmnc  switchboard,  as  shown  in  Fig. 
8,  is  for  10  lines,  and  is  contained  in  a  stout  box,  15 
by  9VL»  by  14'-  inches,  and  weighs  34  pounds.  The 
line  binding  posts  are  on  top  of  the  box  and  pre- 
lected by  a  hinged  cover.  The  front  and  back  are 
both  hinged  for  easy  access  to 
the  working  parts,  which  are 
mounted  on  a  hard-rubber  panel, 
countersunk  in  the  front  board, 
the  bottom  of  which  is  recessed 
to  hold  the  combined  receiver 
and  transmitter.  The  wiring  of 
the  board  is  shown  in  Fig.  9. 
The  drops  are  of  the  high-resist- 
ance, tubular  type,  permanently 
bridged  across  the  line.  The 
first  row  of  keys  are  ringing 
keys,  and  the  next  three  rows 
are  cross-connecting  keys,  while 
the  three  keys  below  the  panel 
are  listening  keys,  each  being 
connected  to  a  line  of  cross-con- 
necting keys.  Turning  down  any 
two  cross-connecting  keys  in  any 
row  connects  these  two  lines. 
The  listening  key  is  bridged 
across  the  connecting  strips  in 
each  row.  The  lx)ard  is  sup- 
plied with  a  magneto  generator, 
and  all  the  drops  have  the  usual 
night-bell  attachment.  Four  dry 
cells  are  used,  two  each  in  series 
multiple.  A  strip  of  wood, 
faced  with  felt,  is  fastened  to 
the  rear  face  of  the  front  door, 
in  such  a  position  as  to  keep  the  shutters  of  the 
drops  from  moving  while  the  switchboard  is  being 
transported.  This  switchboard  is  very  strongly  and 
compactly  made,  so  as  to  stand  rough  usage  in  the 
field    without    damage. 

For  small  central  stations,  up  to  about  40  lines,  a 


is  three  by  three  inches  in  cylinder  dimensions,  di- 
rect-connected to  a  General  Electric  8o-volt  gener- 
ator. In  the  photograph  these  arc  shown  encased  in 
Russia  iron  to  protect  them  from  the  weather,  and 
arc  situated  just  behind  the  water  tank  in  front, 
ihe  capacity  of  which  is  sufiicient  for  a  two-hour 
run.  Above  the  generator  is  a  cylindrical  oil  tank. 
On  ihe  shelf  between  the  boiler  and  engine  is  lo- 
cated  the  dynamo  field  rheostat,   which   is   enclosed 
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FIG.    S.      FIELD-TELEPHONE   SWITCHBOARD   USED    BY   SIGNAL   CORPS. 

in  a  weatherproof  covering,  and  a  space  is  left  on 
the  shelf  for  a  voltmeter  and  ammeter  when  the 
generator  is  in  service.  This  truck  can  be  easily 
hauled  by  two  horses,  and  weighs,  with  fuel  and 
water  for  a  two-hour  run,  5,300  pounds.  The  pro- 
jector, which  is  the  iS-inch  type  of  the  General  Elec- 
tric Company,  with  both  hand  and  automatic  control, 
is  mounted  on  the  rear  platform  of  the  projector 
truck,  which  weighs  3,000  pounds.  Spring-supported 
in  the  center  of  the  truck  is  a  box  to  carry  the  door 
and  reflector,  while  the  locker  under  the  scat  has 
compartments  for  125  carbons,  the  voltmeter  and 
ammeter  and  tools.  Underneath  the  platform  of  the 
truck  is  the  cable  reel,  which  is  fitted  with  contact 
rings,  which  are  protected  from  the  weather  by  brass 
housing.  The  cable  itself  is  in  one  length  of  1,000 
feet,  and  is  twin-conductor,  with  0.77  ohm  resistance, 
this  resistance  being  sufficient  to  give  the  proper 
drop  from  the  generator  to  the  arc.  The  projector 
can  be  trained  360°  in  azimuth,  and  from  30  below 
to  70  above  the  horizontal.  It  is  furnished  with  a 
radial  shutter  for  signaling  purposes,  which  slips  as 
a  hood  over  the  door.  This  shut.ter  consists  of  16 
overlapping  radial  leaves,  each  one  pivoted  at  its 
inner  end  in  the  central  hub.  and  at  the  outer  end 
in  the  frame.  The  inner  ends  are  so  connected  in 
the  hub  that  by  partially  revolving  it  by  a  lever  from 
the  side,  the  edges  of  the  shutter  arc  turned  in  the 
direction  of  the  beam.     The  hub  is  spring-controlled. 


compact  type  of  switchboard  is  shown  in  Figs.  10 
and  ir.  The  20-line  board  is  25  by  9M:  by  12  inches, 
and  the  40-line  is  25  by  9V1  by  20^4  inches.  All  the 
working  parts,  except  the  magneto,  which  is  fastened 
10  the  back  of  the  board,  are  mounted  on  a  hard- 
rubber    panel,   inserted    in    the    front    of   the    board. 


GARVINS    FALLS   WATERPOWER    PLANT. — SWITCHBOARD, 


lung-distancc  messages  lo  and  from  points  beyond 
tlie  District  of  Columbia,  or  for  any  service  which 
iias  for  its  purpose  conuiumication  between  tele- 
phones not  connected  with  a  telephone  exchange. 
Where  service  shall  be  furnished  to  any  point  dis- 
tant more  than  two  miles  from  any  telephone  ex- 
change of  such  person  or  corporation  furnishing 
such  service,  an  extra  charge  may  be  made  not  to 
exceed  20  per  cent,  of  the  rates  above  mentioned  for 
each   half  mile  in    excess   of  such   two   miles. 


wiiich  is  hinged  to  the  back-board,  at  the  bolluni  nf 
which,  protected  by  a  hinged  cover,  are  the  line 
lerminals.  The  whole  board  is  designed  so  that  all 
pans  will  be  easy  of  access,  and  its  wiring  is  that 
of  the  usual  practice,  the  operator's  set  being  a 
combined  receiver  and  transmitter. 

The  field-searchlight  section  consi-^ts  of  a  gener- 
ator truck.  Fig.  12,  and  a  projector  truck.  Fig.  13. 
The  boiler  is  the  Cap  coil  watertube  boiler,  and 
steams  equally  well  with  coal  or  wood.     The  engine 


FIG.    7.       GARVINS    FALLS  WATERPOWER    PLANT.  —  MERRI- 
MACK   RIVER    BELOW    THE    DAM. 

and  the  tension  of  the  spring  keeps  the  leaves  of  ihe 
slniller  normally  closed.  By  opening  and  closing 
the  shutter,  short  and  long  Hashes  of  light,  corre- 
sponding to  the  dots  and  dashes  of  the  Morse  code, 
can  be  sent,  and  signals  exchanged  at  night  for  long 
distances.  Messages  can  be  frequently  exchanged 
from  distant  stations,  w^hich  are  not  intervisible,  by 
(iirnwing  the  beam  on  the  clouds. 

The  material  for  constructing  and  operating  the 
Hying  telegraph  line  is  carried  in  the  field-telegraph 
train,  which  consists  of  three  telegraph  sections  and 
a  ru'ld-.'iearchlight  section,  which  has  been  described 
above.  Each  telegraph  section  contains  material  for 
Ihe  erection  of  from  15  to  17  miles  of  line,  and  con- 
sists of  a  wire  wagon  and  a  lance  truck.  T!ie  lance 
truck  contains  500  lances,  20  lance  butts,  hard-rubber 
insulators,  and  the  necessary  digging  bars  and  tools. 
The  wire  wagon  contains  20  miles  of  wire,  both  bare 
and  insulated,  reels,  line  construction  tools,  etc., 
several  sets  of  instruments,  and  stationery  necessary 
for  operating  an  office.  Attached  to  the  telegraph 
train  is^  the  battery  wagon,  which  is  equipped  with 
a  sufficient  number  of  cells  of  the  Eagle.  Edison- 
Laland,  or  storage  type,  to  operate  the  lines.     Bat- 
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lery  is  used  at  one  end  of  the  field  lines  alone.  This 
wagon  also  carries  the  various  types  of  field  appa- 
ratus, serving  as  a  central  office  for  the  system  that 
is  erected  by  the  train. 

The  lances  are  of  well-seasoned  cypress  or  spruce, 
14  feet  long,  two  inches  at  the  butt,  and  1^4  inches 
at  the  top,  the  lower  end  being  pointed.  The  lance 
is  tipped  with  a  malleable  iron  ferule,  with  a  screw 
socket  for  fastening  the  insulator,  which  is  of  hard 
rubber  or   guttapercha,   molded  on   a    standard    that 


In  favorable  ground  a  speed  of  three  miles  an  hour 
has  been  obtained  in  erecting  a  line  in  actual  service. 
As  the  advance  continues  the  field-telegraph  train 
is  followed  by  permanent  construction  parties,  which 
erect  either  permanent  or  semi-permanent  lines,  de- 
pending upon  the  nature  of  the  communication  re- 
quired. The  maintenance  of  lines,  especially  when 
operating  in  an  enemy's  country,  is  the  most  difficult, 


Fig.  g.     Wiring  of  Field-telephcne  Switchboard. 


Fig.  10.     Tweoty-line  Telephone  Switchboard- 
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screws  in  the  ferule.  The  insulators  are  of  two 
kinds,  slot  and  "pig-tail."  In  the  slot  insulator  the 
top  is  channeled  for  a  depth  of  one-half  inch  to 
allow  the  wire  to  slip  through  it,  and  is  supplied  with 
a  pin  to  prevent  the  wire  from  rising  out  of  the 
slot  after  being  placed  therein.  In  the  ''pig-tail" 
insulator  an  additional  iron  piece  in  the  shape  of  an 
S  is  molded  in  the  top.  This  "pig-tail"  is  used  to 
keep  the  tension  on  the  line  by  tying  the  wire  around 
it.  In  constructing  the  line  approximately  every 
third  insulator  is  of  the  "pig-tail"  type. 

In  constructing  the  field  line,  after  a  preliminary 
reconnaissance  has  been  made,  the  location  of  the 
lances  is  fixed  b3^  pins  marking  their   position,  the 


'ith  field 


trying  and  dangerous  operation  connected 
communication. 

For  fortress  service  the  most  important  system  of 
communication  is  that  for  fire  control.  Fire  control 
is  the  system  by  which  the  officer  known  as  fire- 
control  commander  directs  the  fire  of  the  separate 
batteries  under  his  command. 
The  combination  of  two  or 
more  fire-control  commands 
constitutes  a  fortress.  The 
chain  of  communication  is  as 
follows :  The  fortress  com- 
mander is  connected  with 
each     fire-control     command, 


taneous  observations  from  the  two  ends  of  the  base 
line,  the  observed  azimuths  being  communicated  to 
a  plotting  room,  where  they  are  laid  down  on  a 
specially  prepared  map,  and  the  range  and  azimuth 
of  the  target  determined.  After  this  data  has  been 
obtained,  by  either  system,  it  must  be  communicated 
from  (he  battery  commander  station  to  the  guns,  as 
well  as  certain  tactical  data  as  to  the  kind  of  shot 
or  shell  to  be  used,  etc.  As  yet  neither  our  own 
nor  any  of  the  foreign  governments  has  reached  a 
completely  satisfactory  solution  of  this  problem,  A 
number  of  devices  have  been  tried.  The  telegraph 
is  too  slow,  and  requires  skilled  operators;  the  vari- 
ous systems  of  step-by-step  printing  telegraph  are 
likewise  too  slow,  and  are  easily  thrown  out  of  ad- 
justment by  the  shock  of  firing;  the  telephone  is 
unreliable,  as  the  transmitter  is  packed  by  the  effect 
of  the  blast,  and  is  uncertain,  since  in  transmitting 
figures  by  speech,  especially  in  the  excitement  of  an 
engagement,  mistakes  are  frequently  made.  The 
system  that  will  successfully  solve  this  problem  must 
be  simple  in  construction,  mechanically  strong,  so 
as  not  to  be  affected  by  the  blast,  as  the  receivers 
are  placed  close  to  the  guns,  rapid  in  operation,  and 
give  a  character  of  record  that  can  be  read  without 
liability  of  error.  The  communication  from  the  sta- 
tion of  the  fortress  commander  to  the  fire-control 
commanders  is  comparatively  simple,  as,  owing  to 
their  location  and  the  character  of  the  messages 
which  are  exchanged,  the  telephone  has  proved  sat- 
isfactory, but  the  line  of  communication  from  the  fire- 
control  commander  to  the  guns  is  the  one  in  which 
the  difficulties  have  occurred.  The  development  of 
a  suitable  system  is  urgently  needed,  and  it  is  hoped 
that  its  soluton  will  be  achieved  by  the  engineering 
profession,  as  upon  the  successful  working  of  the 
fire-control  communication  depends  the  efficiency  of 
the  defense  of  our  seacoast  cities. 
[The  end.} 


Curious   Proposition  in  Maine. 

The  New  England  Telephone  and  Telegraph  Com- 
pany   (Bell)    has  presented  an  agreement  to  furnish 


Fig.  zz.     Searchlight  Generator  Set. 


Fig.  II.     Telephone  Switchboard  Opened 

distance  between  the  lances  being  from  50  to  60 
3-ards.  A  working  party  equipped  with  crowbars 
sink  the  holes  from  two  to  2V2  feet  in  depth,  accord- 
ing to  the  nature  of  the  soil,  and  following  this 
working  party  is  the  lance  truck,  which  distributes 
the  lances  along  the  ground.  The  wire  is  then  paid 
out  from  the  wire  wagon,  following  the  lance  line. 
The  wire  is  slipped  into  the  slot  insulators  or  tied 
to  the  "pig-tail"  insulators,  the  lances  then  raised 
and  inserted  in  the  holes  and  tamped.  When  it  is 
necessarj-  to  cross  roads  the  lances  are  lengthened 
by  a  butt  joint,  which  is  of  the  same  material  as 
the  lance,  10  feet  long  and  2%  inches  in  diameter, 
to  which  the  lance   is  fastened  by  suitable  clamps. 
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each  fire-control  command  with  the  position-find- 
ing stations  of  the  batteries  constituting  it,  and 
each  battery  position-finding  station  with  the 
guns  of  the  battery.  The  unit  in  fire  con- 
Trol  is  a  battery,  which  contains  from  two  to  five 
guns,  varying  in  type  from  the  12-inch  to  the  small 
rapid-fire  guns,  for  the  defense  of  the  mine  field. 
Each  battery  has  a  position-finding  station,  from 
which  the  range  and  azimuth  of  the  targets  are  ob- 
tained. There  are  two  general  systems  for  deter- 
mining this— the  vertical  and  horizontal-base  sys- 
tems. In  the  vertical-base  system  the  range  and  azi- 
muth are  obtained  by  direct  observation  with  a  range- 
finder,  and   in   the  horizontal-base  system  by  simul- 


FiR,  13.     Portable  Searchlight  Apparatus. 

the  city  of  Portland,  Maine,  with  one  telephone  for 
every  two  thousand  of  population  in  the  city  at  the 
nominal  rate  of  $1  a  year  in  consideration  of  free 
and  unrestricted  pole  and  conduit  locations  in  the 
streets.  The  only  stipulation  is  that  these  free  sta- 
tions are  to  be  within  at  least  two  miles  of  the  central 
exchange.  

The  city  officials  of  Taylorville,  111.,  wish  to  con- 
tract with  some  person  or  corporation  to  furnish 
L-Iectric  lights  for  the  city,  and  is  not  receiving  bids 
for  the  installation  of  an  electric-light  plant,  as  has 
been  stated.  Leroy  Anderson  can  give  further  in- 
formation. 
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Relative   Costs  of  Operating  New  York 

Central  Trains  in  New   York   City 

by  Steam  and  E.ectricity.' 

By   BioN   J.   Arnold. 

In  August,  1901,  ihe  writer  was  commissioned  by 
the  New  York  Central  Railroad  Company  to  study 
the  conditions  governing  the  operation  of  its  trains 
between  Mott  Haven  Junction  and  Grand  Central 
Station,  and  to  report  upon  the  feasibility  of  oper- 
aiing  them  by  electricity.  This  division  consists  of 
5.3  miles  of  four-track  road,  forming  the  trunk  line, 
or  main  artery,  over  which  the  trains  from  the  three 
divisions  of  the  New  York  Central  and  the  main 
line  of  the  New  York,  New  Haven  and  Hartford 
railroads  enter  the  city  of  New  York.  For  2.5S 
miles  from  Mott  Haven  Junction  the  tracks  are 
carried  on  an  elevated  stone  and  steel  structure; 
then  for  2.04  miles  through  a  tunnel  underneath  the 
street,  emerging  into  an  open  cut  0.6S  of  a  mile  long, 
then  terminating  at  the  Grand  Central  Station  in  an 
intricate  stub-end  yard,  having  about  eight  miles  of 
switching  tracks.  Fig.  i  shows  the  map  of  this  yard. 
Over  this  division  are  made  nearly  600  train  move- 


FIG.     I.       MAP  SHOWING  ARRANGEMENT  OF  NEW  YORK  CEN- 
TRAL TRACKS  AT  GRAND    CENTRAL  STATION. 

ments  per  day,  as  almost  all  trains  entering  the  yard 
or  station  must  be  returned  to  Mott  Haven  Junction, 
owing  to  lack  of  sufficient  storage  tracks  at  the  Grand 
Central  terminus. 

Tlie  annoyance  to  passengers  due  to  the  use  of 
steam  locomotives  in  the  tunnel,  caused  the  company 
to  examine  into  the  advisability  of  adopting  elec- 
tricity, and  it  is  through  the  courtesy  of  Mr.  W.  J. 
Wilgus,  chief  engineer  of  the  company  under  whose 
directions  the  investigation  was  made,  that  the  writer 
is  allowed  to  present  to  this  Institute  the  technical 
substance  of  this  report. 

AH  money  values  relating  to  total  cost  of  installa- 
tion, real  estate,  etc.,  and  many  other  elements  upon 
which  the  final  recommendations  of  the  report  were 
based,  together  with  many  of  the  general  recom- 
mendations and  conclusions  themselves,  are  neces- 
sarily omitted  from  this  paper,  but  it  is  believed  that 
the  data  given  is  sufficiently  complete  to  enable  one 
to  check  the  technical  conclusions  herein   given. 

Soon  after  taking  up  the  work  it  became  evident, 
on  account  of  the  number  and  weights  of  the  trains 
to  be  handled  and  the  numerous  variable  elements 
entering  into  the  operating  system,  which  would 
not  adapt  themselves  conveniently  to  formulae,  that 
the  most  practical  and  satisfactory  way  of  ascer- 
taining the  power  required  to  propel  the  trains  was 
to  measure,  by  means  of  a  dynamometer  car,  the 
"draw-bar  pull"  of  n  sufficient  number  of  trains  of 
various  weights,  to  determine  the  average  power 
required  per  train,  and  from  this  compute  the  general 
load    diagram. 

A  dynamometer  car  known  as  "Test  Car  No.  17," 
owned  jointly  by  the  Illinois  Central  Railway  Com- 
pany and  the  University  of  Illinois,  was  secured,  and 
men  thoroughly  skilled  in  its  use  were  employed 
to  operate  it.  This  car  was  coupled  between  the 
engine  and  the  train  in  each  case,  and  operated  on 

I.  Abstract  of  paper  read  at  the  annual  convention  of  the 
American  Institute  of  Electrical  Engineers  at  Great  Barrington, 
Mass.,  on  June  19,  1902. 


trains  running  over  the  different  divisions  of  the 
road,  so  that  not  less  than  four  runs,  two  or  more 
in  each  direction,  were  made  for  each  class  of  train. 
Since  the  trains  of  all  divisions,  including  those  of 
the  New  York,  New  Haven  and  Hartford  railroad, 
run  over  the  New  York  Central  tracks  between 
.Mott  Haven  Junction  and  Grand  Central  Station, 
the  records  of  the  New  York  Central  trains  for 
this  division  will  apply  to  trains  of  equal  weight 
on  the  New  York,  New  Haven  aild  Hartford  road, 
and  were  so  considered  in  the  calculations. 

Descrution   of  Dyn-vmometer   Car. 

in  the  dynamometer  car  employed  the  draw-bar  is 
secured  by  means  of  a  suitable  rod  to  a  piston  head 
which  fits  closely  in  a  cylinder  filled  with  oil.  The  pull 
at  the  draw-bar  thereby  produces  a  pressure  upon  this 
oil,  which  is  transmitted  through  suitable  piping,  to 
the  recording  device,  consisting  essentially  of  a 
bourdon  gauge,  which,  by  means  of  a  suitable  arm 
and  pen,  records  upon  paper,  driven  past  it  by  gear- 
ing from  llie  car  axle,  in  such  a  manner  that  the 
height  of  the  record  from  the  base  line  is  propor- 
tionate to  the  draw-bar  pull.  This  base  line  ana 
time  and  position  lines  are  produced  by  separate 
pens,  the  former  recording  every  five  seconds  by 
means  of  clockwork  and  the  latter  recording  at 
mile  posts,  stations,  etc.,  when  an  electric  circuit  is 
closed  by  hand.  The  other  instruments  in  use  are 
the  meter  for  recording  the  relative  velocity  of  the 
wind,  and  a  weather  vane,  showing  the  direction 
of  the  wind  relative  to  the  direction  of  travel  of 
the   car. 

The  dynamometer  cylinders  and  a  diagrammatic 
arrangement  of  the  car  are  shown  in  Fig.  2.  The 
cylinders  are  made  of  three  castings,  held  together 
by  stud  bolts,  not  shown  in  the  figure.  The  effective 
area  of  the  largest  cylinder  is  60  square  inches,  of 
the  intermediate  cylinder  30  square  inches,  and  of 
the  smallest  five  square  inches.  It  is  intended  that 
the  working  pressure  of  the  oil  in  the  cylinder  shall 
be  from  300  to  1,000  pounds  per  square  inch,  and 
for  this  range  of  pressure  the  largest  cylinder  has 
sufficient  capacity  for  the  heaviest  freight  service,  the 
intermediate  cylinder  would  be  used  when  working 
with  a  train  of  ordinary  tonnage,  and  the  smallest 
cylinder  when  working  with  a  train  of  light  tonnage. 
If  it  should  become  necessary  all  the  cylinders  could 
be  coupled  up  in  multiple,  thus  giving  an  effective 
piston   area   of   95   square   inches. 

Discussion  of  Dynamometer  Records. 

On  each  dynamometer  car  record  of  the  eight 
classes  of  trains  tested  is  shown  graphically  the  fol- 
lowing: 

(i)   The    "draw-bar   pull"    of  train   shown   in   the 


were  taken  into  account  when  determining  the  final 
load  diagram. 

Fig.  3  represents  a  standard  local  through  train 
on  the  Hudson  division  known  as  the  Day  Express, 
stopping  at  practically  all  stations.  In  the  table 
below  the  cut  (Fig.  3)  are  presented  the  data  re- 
ferring   10    this    test. 

It  is  thought  that  the  records  are  sufficient  in 
number  and  character  to  represent  fairly  well  the 
various  classes  of  duty  required  of  the  present  steam 
locomotives,  and  what  would  be  required  from  elec- 
tric locomotives  in  case  they  should  be  adopted,  as 
the  problem  submitted  was  to  duplicate  the  present 
passenger-train  service  between  Mott  Haven  Junction 
and  Grand  Central  Station,  by  using  electric  power 
instead    of   steam    locomotives. 

The  questions  of  changes  in  the  Grand  Central 
terminal,  or  of  the  present  method  of  train  operation, 
or  of  handling  the  suburban  trains  on  the  division 
outside  of  Mott  Haven  Junction,  are  not  considered 
in  this  paper. 

It  appears  that  the  braking  effort  per  ton  is  not 
as  high  on  certain  types  of  locomotives  as  it  is  on 
coaches.  This  is  due  to  the  fact  that  not  all  the 
wheels  of  the  locomotives  are  always  braked,  and 
those  that  arc  braked  cannot  be  set  to  the  skidding 
point  with  a  fully  loaded  tender,  for  if  they  were 
they  would  then  skid  with  a  lightly  loaded  tender. 
Hence  the  draw-bar  pull  during  retardation  is  often 
as  great,  or  even  greater,  than  it  is  during  accelera- 
tion. 

The  various  phases  in  the  cycle  of  locomotive 
performance  are  clearly  seen  in  the  dynamometer 
records ;  thus,  in  Fig  3,  at  (b)  the  engine  was  given 
steam,  at  (c)  hooked  up,  and  at  (d)  given  more 
steam,  at  (e)  again  hooked  up,  and  at  (f)  again 
given  more  steam;  at  (A"^')  steam  was  cut  off  and 
the  train  coasted  to  (g),  where  brakes  were  applied, 
released,   and  again   applied  at    (h),  etc. 

Method   of  Obtaining  Horsepower  at  Draw  Bar 
FROM  Dynamometer  Records. 

This  was  obtained,  in  general,  in  the  following 
manner:  From  actual  dynamometer  car  tests  the  av- 
erage draw-bar  pull  of  the  various  trains  over  the 
various  runs  was  determined,  proper  allowance  made 
for  increased  train  weight  due  to  motor  equipment, 
and,  finally,  a  reduction  of  the  draw-bar  pull  thus 
obtained  to  horsepower,  and  eventually  to  kilowatts. 
Owing  to  the  fact  that  the  maximum  speeds  on  this 
division  seldom  exceed  35  miles  per  hour,  and  that 
the  trains  were  never  less  than  three  cars  in  length 
— often  reaching  11  cars  in  length — no  correction 
was  made  for  head-end  air  resistance. 
The  successive  steps  were  as  follows : 
( I  )   In  order  to  determine   the  average  draw-bar 


FIG.    2.       relative  costs  OF  OPERATING  NEW  YORK  CENTRAL  TRAINS. — DIAGRAM  OF  DYNAMOMETER  CAR. 


irregular  heavy  line  as  recorded  by  the  pen  of  the 
dynamometer  cylinder,  each  inch  of  height  from  the 
base  line  being  equivalent  to  7,428  pounds^of  draw- 
bar-pull exerted  by  the  engine  on  the  train,  which 
is  shown  in  outline  on  the  record,  the  horizontal 
scale  being    13.2  inches  to  the  mile. 

(2)  The  speed  of  the  train  is  shown  by  the  reg- 
ular dotted  line,  each  thirty-second  of  an  inch  of 
height    representing  a   speed  of  one  mile  per  hour. 

(3)  The  profile  of  the  road  is  shown  at  the  bottom 
and  the  alignment  at  the  top  of  each  record,  so 
that  it  is  possible  to  calculate  by  formula;  the  theo- 
retical horsepower  required  to  haul  the  train  under 
the  conditions  of  each  case,  and  after  equating  for 
grade  and  curvature,  check  the  result  by  the  curves 
here  given. 

It  should  be  noted  that  the  records  do  not  include 
the  power  required  to  propel  the  locomotive  nor 
the  head-end  resistance  offered  to  it  by  the  air,  and 
that  when  the  dynamometer  car  was  running  back- 
ward, the  power  to  propel  it  is  not  represented  in 
the  record,  and  its  weight  should  not  be  taken  into 
consideration  as  a  part  of  the  train.     These  factors 


pull  for  any  given  period,  the  entire  area  under  the 
dynamometer  pen  record  was  found  by  a  planimeter 
and  divided  by  the  length  of  base  of  the  interval 
from  start  to  stop,  the  result  being  the  average 
draw-bar  pull. 

(j)  From  passenger  records  taken  during  dyna- 
mometer tests,  a  curve  was  plotted,  showing  the 
ratio  of  the  weight  of  the  live  load  to  the  light 
weight  of  the  train. 

(3)  Dividing  the  average  pull  in  pounds  by  the 
total  weight  of  the  train,  the  average  pound  per  ton 
draw-bar  pull  over  the  run  under  consideration  was 
obtained. 

(4)  A  graphical  method  was  used  to  obtain  the 
speed  in  miles  per  hour  between  any  two  stations 
when  the  time  of  lun  between  these  two  stations 
was  given. 

(5)  The  weight  of  every  train  arriving  or  leaving 
the  Grand  Central  Station  on  a  given  day  was  ob- 
tained, and  its  average  speed  between  stops  deter- 
mined from  the  above  curves.  Knowing,  therefore, 
the  average  draw-bar  pull  in  pounds  required  to  haul 
a  train,  and  the  average  speed  at  which  this  draw- 
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Table  I. — Table  of  Estimates  on  Plans  for  Proposed  Electrical  Equipment  of    the  N.  Y.  C.  &  H. 
R.  R.  Between  Grand  Central  Station  and  Mott  Haven  Junction. 
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CHARACTER  OF  STATIONS.  ETC. 


Direct-correm  power  station  at  center  of  line  and  contiguous  to  tracks.  606-volt  warkine 
conductor,  no  batteries 

Same  as  No.  i,  with  batteries  in  power  house 

Same  as  No.  i,  with  battery  sub-station  near  Grand  Central  Station  and  Mott  Haven  Junc- 
tion 


AlternatinR-current  power  station  on  river  front  near  center  of  line,  with  rotary-converter 
sub-stations  near  eacn  end  of  line.     11,000-volt  A.-C  and  600- volt  D.-C 

Combined  D.-C.  and  A.-C.  power  station  at  Harlem  River  near  one  end  of  line  and  one 
rotary-converter  sub-station  near  the  other  end  of  line.  11,000-volt  A.-C,  600-volt  D.-C. 
batteries. 


Direct-current  feeders  from  Manhattan  Railway  sub-station  located  near  center  of  line. 
Transmission  from  sub-station  to  working  conductor,  600-volts  D.-C.  energy  to  be  pur- 
chased 


Rotary-converter  sub-station  at  center  of  line.  A.-C.  energy  to  be  purchased  from  Man- 
hattan sub-station  and  transmitted  at  11,000  volts.  Energy  to  cost  J^  cent  less  per  k.  w.- 
hour  than  D.-C.  energy  delivered 

Two  rotary-converter  sub-stations,  one  near  each  end  of  line.  A.-C.  current  to  be  pur- 
chased Irom  Manhattan  sub-station  near  center  of  line 

Combined  A.-C.  and  D.-C.  power  station  near  Harlem  River  at  end  of  line.  One  sub-sta- 
tion near  other  end,  and  batteries  carried  on  locomotives  charged  from  working  con- 
ductor 


One  rotary-converter  sub-station  near  center  of  line,  A.-C.  current  purchased  from  Man- 
hattan sub-station  No,  7,  batteries  on  locomotives  charged  from  workiog  conductor 

Direct-current  feeders  from  Manhattan  sub-station  No.  7,  near  center  of  line.  Batteries 
on  locomotives  charged  from  working  conductors 

Combined  A.-C  and  D.-C.  power  station  at  Harlem  River  near  outer  end  of  line.  One 
sub-station  near  other  end.  Batteries  in  power  station  and  sub-station.  A.-C.  transmis- 
sion 11,000  volts,  D.-C.  conductors  600  volts.. '. 
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bar  pull  was  exerted,  the  horsepower  at  the  draw-bar 
becomes : 
H. P.  ^  foot-pounds  per  minute/33,000. 

=:  draw-bar  pull   X  miles  per  hour  X   5,280 
/33,ooo  X  60. 
*   ^draw-bar  pull   X    miles  per  hour/375. 
The  horsepower  required  for  each  scheduled  train 
over  each  run  was  obtained  in  the  same  manner,  and 
the  results  as  taken  from  this  table  were  plotted  on 
train-diagram  sheets. 

Method  of  Obtaining  Daily-load   Diagram. 

From  a  careful  examination  of  the  weights  of  all 
locomotives  now  in  service  on  this  division,  it  was 
found  that  properly  powered  electric  locomotives 
having  a  total  weight  of  65  tons  each,  all  of  which 
would  be  available  for  tractive  effort,  could  satis- 
factorily perform  the  service  of  existing  steam  loco- 
motives. 

To  each  train  horsepower  curve,  therefore,  as 
plotted  on  the  train  sheets,  was  added  the  horse- 
power required  to  propel  a  65-ton  locomotive.  This 
horsepower  was  obtained  in  the  same  manner  as  that 
required  to  haul  the  train  and  was  plotted  sep- 
arately on  the  train  sheets;  evidently,  the  friction 
of  an  electric  locomotive  in  pounds  per  ton  is 
greater  than  an  equivalent  weight  of  train,  but  this 
difference  was  considered  in  selecting  the  proper 
locomotive  efficiency. 

The  sum  of  the  instantaneous  values  of  these 
individuail  curves  was  then  plotted,  and  the  mean 
height  of  this  curve  represents  the  average  horse- 
power required  to  propel  all  schedule  trains  and 
locomotives  during  the  six  hours  covered  by  the 
sheet.  This  average  horsepower  when  converted 
into  kilowatts  by  means  of  the  following  formula 
k.w.  =  h.p.  X  746/70  per  cent.  X  1,000 
where  1,000  watts  :=  i  k.  w. 

746  watts  =  I  electrical  h.  p. 

and  70  per  cent.  =  efficiency  of  locomotives 
gives  the  average  kilowatt  input  required  at  contact 
shoes  of  electric  locomotives  for  the  period  covered 
by  each   sheet. 

The  switching,  shop-train  and  return-engine  serv- 
ice was  found  to  represent  such  hourly  demands  as 
are  shown  in  Curves  3  and  4  of  Fig.  4.  Curve  i 
of  Fig.  4  is  a  condensed  load  diagram  of  the  entire 
service,  showing  the  hourly  variation  of  the  dif- 
ferent classes  of  service. 

From  these  sheets  it  is  seen  that  the  daily  average 
input  required  would  be  at  the  rate  of  1,800  kilo- 
watts, and,  therefore,  the  total  annual  input  required 
at  the  contact  shoes  of  the  locomotives,  for  propul- 
sion alone,  would  be  (1,800  X  24  X  365)=  15.768,000 
kilowatt-hours.  From  the  total  number  of  tons 
hauled  yearly  over  this  division,  including  passenger, 
shop  trains  and  switching  service,  the  ton-miles  per 
year  were  found  to  be  250,285,710.  Hence,  the  elec- 
trical energy  required  to  haul  a  ton  one  mile  over  this 
division  under  the  existing  conditions  would  be  15,- 
768,000.000/250,285.710  :=  6;i  watt-hours  per  ton- 
mile.  With  this  figure  as  a  basis  and  the  load  fac- 
tor, as  determined  from  the  load  diagram,  the  prob- 
lem of  determining  the  best  method  of  producing, 
distributing  and  applying  the  power  was  considered. 

Choice  of  System. 

While  it  is  the  writer's  opinion  that  the  alternat- 
ing-current railway  motor  will  yet  prove  to  be  the 
most  efficient,  all  things  considered,  for  long-distance 
railway  work,  it  has  not  yet,  in  his  opinion,  demon- 
strated its  ability  to  start  under  load  as  efficiently 
or  to  accelerate  a  train  as  rapidly  as  the  direct-cur- 
rent   motor.     The   line    under    immediate   considera- 


tion was  short,  the  trains  numerous  and  rapid  accel- 
eration desirable,  all  of  which  are  conditions  favor- 
able to  the  direct-current  motor.  Furthermore,  di- 
rect-current motors  with  their  necessary  auxiliaries 
have  become  fairly  well  standardized,  and  it  is  the 
only  class  of  electric-railway  apparatus  available 
from  the  manufacturers  of  the  United  States  without 
involving  experimental  work  and  large  development 
expense. 

In  view  of  these  facts  and,  the  probable  necessity 
for  rapid  construction,  the  writer  refrained  from 
advising  anything  of  an  experimental  nature,  and, 
therefore,  recommended  the  direct-current  system  in 
combination  with  the  third  rail,  for  the  main  line, 
and  overhead  construction  for  the  yards,  all  of  which 
have  demonstrated  fully  their  ability  to  meet  the 
conditions  imposed  by  railway  operation  so  far  as 
motive  power  is  concerned,  although  there  has  not 
yet  been  an  electric  installation  on  any  existing  ter- 
minal that  is  as  complex,  or  into  which  anywhere 
near  the  number  of  heavy  trains  enter  as  on  this 
section  of  road. 

Had  the  length  of  road  under  consideration  been 
considerably  greater,   and  had  it  been  thought  pos- 
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FIG.    4.       RELATIVE  COST  O?  OPERATING  TRAINS  BY  STBAM 
AND  ELECTRICITY. — LOAD  DIAGRAM. 

sible  to  secure  sufficient  time  to  conduct  experiments 
or  invite  demonstrations  by  manufacturers  of  alter- 
nating-current motor  equipment,  this  class  of  ap- 
paratus would  have  been  more  seriously  considered. 

Discussions    and   Analysis   of   Plans   and   Esti- 
mates. 

In  the  preparation  of  estimates,  12  distinct  plans 
of  generation  and  distribution  were  considered,  and 
the  results  tabulated,  as  shown  in  Table  I.,  above. 
All  estimates  were  computed  upon  the  same  basis  so 
far  as  cost  of  fuel,  labor  and  losses  in  transmission 
were  concerned.  The  different  headings  in  the  table 
here  shown  are  deduced  from  another  table  not  here 
published,   the   columns  of  which   were  as   follows: 

Column  A. — Total  Cost  of  Entire  Installation. — 
Erected  complete,  consisting  of  power  house,  trans- 
mission circuits,  feeders,  sub-stations,  track  con- 
struction, chargeable  to  electrical  equipment,  over- 
head construction  and  electric  locomotives. 

Column  B. — Total  Operating  Expenses  per  Annum. 
— Including  wages  in  power  house  and  sub-stations 
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and  on  rolling  stock,  together  with  all  coal,  oil, 
water,  waste,  repairs,  etc. 

Column  C. — Fixed  Charges  per  Annum.— Including 
interest  at  four  per  cent,  on  total  investment,  and 
taxes  at  two  per  cent,  on  buildings,  sites,  machinery 
and   electric   locomotives. 

Column  D. — Total  Expense  per  Annum. — Made  up 
of  Column   B,  plus  Column  C. 

Column  E. — Operating  Expenses  per  Annum  at 
Power  House — Including  coal,  water,  oil,  waste,  etc., 
and   repairs  and   wages. 

Column  F. — Operating  Expenses  per  Annum  at 
Contact  Shoe. — Including  coal,  water,  oil,  waste,  etc., 
and  repairs  and  wages  in  power  house:  Qil,  waste, 
repairs  and  wages  in  sub-stations,  and  repairs  (labor 
and  material)   on  transmission  lines. 

Column  G. — Total  Expense  per  Annum,  Exclusive 
'if  Rolling  Stock. — Including  operating  expenses  per 
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annum  at  contact  shoe  (as  in  preceding  Column  F). 
plus  fixed  charges  n,s  follows :  Interest  at  four  per 
cent,  on  total  investment  (less  cost  of  electric  loco- 
motives) and  taxes  at  two  per  cent,  on  buildings, 
sites  and  machinery. 

Column  I. — Total  Locomotive  Miles  per  Annum. — 
Determined  from  information  furnished  through  the 
operating  department. 

The  explanation  of  the  columns  in  Table  I.  is  as 
follows : 

Column  H  is: 

Column   E    (of   table  not  published) 

Total  kilowatt-hours  generated  at  power  house, 
and  represents  the  operating  expenses  per  kilowatt- 
house   at   power-house    switchboard. 

Column  M  is : 

Column   F    (of  table   not  published) 

Total  kilowatt-hours    delivered   to  contact    shoe  an- 
nually, 
and  represents  the  operating  expenses  per  kilowatt- 
hour   at   contact    shoe. 

Column  N   is: 

Column   G    (of  table   not  published) 

Total    kilowatt-hours    delivered    to   motor   terminals 

annually, 
and  represents   the  total  cost  per  kilowatt-hour   de- 
livered  to   motor   terminals,   exclusive   of   fixed  and 
operating  charges  on  electric  locomotives. 

The  cost  per  kilowatt-hour  at  motor  terminal  dif- 
fers from  the  cost  per  kilowatt-hour  at  the  contact 
shoe  only  when  bateries  are  carried  on  the  locomo- 
tives, in  which  event  the  cost  per  kilowatt-hour 
at  the  motor  terminals  is  increased  over  the  cost 
per  kilowatt-hour  at  the  contact  shoe  by  the  cost  of 
energy  lost  in  the  batteries. 

Column  J  is : 

Column  B  (of  table  not  published) 
Column  I, 
and  represents  the  operating  expenses  per  electric- 
locomotive  mile.  The  values  in  this  column  are 
directly  comparable  with  values  now  obtained  in  the 
present  steam-locomotive  service,  except  that  the 
operating  expenses  for  steam  locomotives,  as  shown 
by  the  performance  sheets  of  the  motive-power  depart- 
ment, do  not  include  any  charge  for  water.  From 
the  best  information  available,  the  cost  for  water 
for  the  present  service  on  this  division  is  about  0.987 
cent  per  locomotive-mile,  which  amount,  added  to 
the  present  cost,  as  shown  on  the  locomotive-per- 
formance sheets,  gives  an  amount  which  should  be 
compared  with  the  values  in  Column  J. 

Column  K  is: 

Column   C    (of  table  not  published) 
Column    I, 
and   represents   the   fixed    charges   per   electric-loco- 
motive-mile, and  is  here  tabulated  merely  as  a  step 
in  obtaining 

Column  L   (which  is  Column  J,  plus  Column  K), 


and  represents  the  total  cost  per  electric-locomotive- 
mile. 

While  the  results  in  Column  L  of  the  table  indi- 
cate that  Plan  No.  i  was  the  most  advisable  one  to 
adopt,  it  was  not  seriously  considered,  for  the  reason 
that  it  necessitated  locating  the  power  station  in  a 
part  of  the  city  where  its  erection  would  probably 
have  been  prohibited  by  the  city  authorities,  but  it 
was  here  introduced  for  comparison,  as  indicative 
of  the  economy  to  be  gained  by  placing  the  power 
station  at  the  theoretical  center  of  distribution.  The 
same  objections  apply  to  Plans  2  and  3. 

Plans  4  and  5  bring  out  quite  clearly  the  difference 
in  the  cost  of  operation  between  two  sub-stations 
and  one,  both  plans  permitting  the  location  of  the 
power    station    on    the    river   front. 

The  difference  in  favor  of  Plan  5  is  entirely  due 
to  the  saving  in  labor  of  one   sub-station. 

Plans  6,  7  and  8  were  studied,  with  the  object  of 
ascertaining  whether  the  purchase,  instead  of  the 
generation  of  power,  would  offer  a  satisfactory  solu- 
tion of  the  problem. 

The  purchase  of  both  direct-current  and  alternat- 
ing-current energy  was  considered  on  the  lowest 
basis  that  it  was  thought  possible  for  any  existing 
company  to  furnish  it,  and  it  was  found  that  the 
direct-current  energy  would  cost  the  railroad 
company  one-half  cent  more  per  kilowatt-hour  than 
the  alternating-current  energy,  in  consequence  of  the 
interest,  depreciation,  maintenance,  etc.,  of  the  trans- 
mission lines,  rotary  converters  and  other  sub-station 
apparatus,  which  would  have  to  be  furnished  by  the 
energj'-producing   company. 

The  prohibitive  annual  cost  of  these  purchasing 
plans  is  at  once  observed  by  reference  to  Columns 
L  and  M,  the  plans  only  meriting  consideration  as 
representing  a  temporary  arrangement  that  might  be 
effected    in    order    to    allow    rapid    installation. 

Owing  to  the  more  or  less  complex  system  of 
overhead  or  third-rail  yard  construction  made  nec- 
essary by  the  nature  of  the  case,  and  the  advantages 
to  be  obtained  by  their  elimination  in  the  substitution 
of  locomotives  which  could,  for  switching  service,  be 
St  ll-contained,  though  normally  supplied  with  energy 
from  the  working  conductors,  a  study  was  made  of 
electric  locomotives   carrying  batteries. 

The  results  of  these  studies  made  under  several 
different  assumptions  are  shown  under  Plans  9,  10 
and  II.  From  Columns  L  and  N  it  is  evident  that 
may  be  gained  by  the  elimination  of  the 
overhead  construction  is  largely  offset  by  the  addi- 
tional cost  of  operation,  although  it  will  be  observed 
that  the  cost  per  locomotive-mile  of  Plan  9  compares 
favorably  with  the  cost   of  Plan    12. 

Plan  12  differed  only  from  Plan  5  in  a  slight 
reduction  in  the  capacity  of  the  converting  appa- 
ratus in  the  power  house  and  sub-stations  and  the 
substitution  therefor  of  two  storage  batteries  (one 
located  in  or  near  the  power  house  and  one  in  the 
sub-station),  each  of  such  capacity  that  it,  together 
with  only  a  portion  of  the  main  station  and  sub- 
station machinery,  would  be  capable  of  taking  over 
the  entire  load  of  the  line  for  a  short  period  of  time 
in  cases  of  emergency. 

The  additional  first  cost  and  the  slight  increase 
in  annual  expense  (as  compared  with  Plan  5),  rep- 
resented by  a  reserve  station  capacity  of  this  nature, 
was  thought  to  be  of  secondary  importance  only,  in 
view  of  the  increased  reliability  of  operation  thereby 
obtained.  The  increased  cost  of  operation  in  this 
plan  over  that  of  Plan  5  is  due  to  the  fact  that  the 
battery  maintenance  was  figured  at  10  per  cent,  per 
annum,  which  is  considerable  higher  than  is  ordi- 
narily assumed,  and  will  probably  be  considered  ex- 
cessive by   some. 

A  battery  of  this  kind  would  not  only  serve  as 
a  reserve,  but  would  prove  of  considerable  value  as 
a  regulator  of  potential  along  the  line,  and,  in  ad- 
dition, it  would,  notwithstanding  its  inherent  losses, 
tend  to  reduce  the  power-house  operating  costs  by 
taking  up  the  excessive  load  fluctuations  of  the  sys- 
tem and  permitting  the  load  upon  the  engines  to  be 
maintained  at  or  near  their  most  efficient  working 
capacity. 

It  was  considered  of  the  utmost  imoortance  in 
an  installation  of  this  magnitude  that  the  number 
of  interruptions  of  power  supply  be  reduced  to  a 
minimum,  that  no  device  which  could  increase  the 
safety  and  reliability  of  the  plant  should  be  omitted, 
and  that  the  probability  of  future  extensions  of  the 
electrical  system  should  be  considered.  As  best  ful- 
filling the  above  conditions,  therefore,  Plan  12  was 
the   one  .specifically   recommended  for   adoption. 

Operating   Expenses. 

A  careful  compilation  of  all  the  expenses  entering 
into  the  operation  of  the  present  steam  service  was 
made  and  the  following  comparative  table  (Table 
II.)  of  relative  costs  is  believed  to  be  correct,  assum- 
ing that  the  present  locomotives  running  between 
Mott  Haven  junction  and  Grand  Central  Station 
should  be  abandoned  and  the  service  now  performed 
by  them  duplicated  by  electric  locomotives  operated 
in  accordance  with  Plan  12.  It  is  assumed  that  the 
electric  locomotives  will  be  operated  by  the  same 
class  of  men  as  those  who  now  operate  the  steam 
locomotives  and  that  they  would  receive  the  same 
rate  of  pay  that  they  now  receive. 

This  condition  is  not  favorable  to  electric  traction, 
as  it  is  not  ordinarily  necessary  to  have  two  men 
to  operate  an  electric  motor;  but,  in  the  writer's 
judgment,  it  is  not  advisable  to  operate  a  service  of 
this  class  under  such  exacting  conditions  without 
two  men  on  each  locomotive. 

If  the  motor-car  system  should  be  adopted,  as  it 
probably    would    be    were    the    electrical    equipment 


extended  beyond  Mott  Haven  Junction,  or  if  the 
forward  guard  or  brakeman  were  allowed  to  take 
the  place  of  the  second  man  while  passing  through 
the  tunnel  and  yards,  a  saving  equivalent  to  his 
wages  could  thereby  be  effected. 

With  two  men  of  the  same  skill  as  at  present 
employed  on  the  locomotive,  the  figures  are  as  fol- 
lows: 

Table  II. 

Elec- 
Steam.      trlclty. 
Opernting     expenses     per     locomotive-mile 
u'solusive  of  lixed  charges,  but  including 
water,  labor,  cost  of  cleauing  aod  repair- 
ing   tunnel,    and    all    other    expenses    of 

locomotive   operation    23.05  15.80 

Fixed  charges  per  loeomolive-mile.  assum- 
ing that  It  now  requires  40  locomotives 
to  perform  the  present  service  and  that 
33  electric  locomotives  could  perform  the 
same   service    1.13  7. S3 

Toial   iu   cents   24.18  23.63 

From  these  figures  it  appears  that  while  there 
would  be  a  slight  annual  saving  in  operating  ex- 
penses in  favor  of  electricity,  it  is  not  sufficient  to 
warrant  its  adoption  on  the  grounds  of  economy  in 
operation  alone,  although  its  adoption  can  be  justi- 
fied on  other  grounds. 

These  figures  could  be  made  more  favorable  to 
electricity  were  an  optimistic  view  of  many  of  its 
advantages  taken,  and  the  probability  is  that  practical 
operation  will  show  a  somewhat  greater  gain  than 
here  indicated,  but  it  has  been  deemed  best  by  the 
writer  to  maintain  a  conservative  view  throughout 
the  entire  investigation. 

It  is,  however,  safe  to  conclude  that  the  saving 
in  operation  expenses  by  the  electric  system  would 
be  sufficient  to  offset  the  increased  fixed  charge?  due 
to  the  additional  investment  made  necessary  by  its 
adoption. 

The  dynamometer  car  was  operated  by  Edward  C. 
Schmidt,  professor  of  railway  mechanical  engineering 
of  the  University  of  Illinois.  He  was  assisted  by 
Messrs.  J.  J.  Snodgrass  and  R.  W.  Lohmann. 
Messrs.  B.  S.  Harrison,  Hugh  Hazleton,  R.  W.  Loh- 
mann, J.  J.  Snodgrass,  H.  A.  Strauss  and  A.  S. 
Courtright  assisted  in  the  calculations  and  prepara- 
tion  of  the   report. 


Dr.  William    Gilbert's  Statue  at  Col- 
chester. 

One  of  the  six  statues  of  historical  persons  which 
adorn  the  facade  of  the  new  town  hall  at  Colchester, 
England,  is  that  of  Dr.  William  Gilbert,  or  Gilberd, 
physician  to  Queen  Elizabeth.  The  building  was 
formally  opened  last  month  by  Lord  Rosebery,  with 
appropriate  civic  ceremonies.  Dr.  Gilbert,  who  is 
known  to  physicists  and  electrical  men  as  the 
immortal  author  of  "De  Magnete,"  died  in  1603.  The 
statue,  which  is  said  to  be  an  admirable  likeness, 
was  executed  by  Fabbrucci  and  Aristide,  and  its 
cost  was  defrayed  by  gentlemen  of  the  medical  pro- 
fession in  Colchester.  An  oil  painting  of  Dr.  Gil- 
bert is  also  hung  in  the  mayor's  parlor  of  the  town 
hall  while  in  the  muniment  room  are  displayed  cop- 
ies of  the  Latin  folio  edition  of  1600  of  "De  Mag- 
nete," of  Gilbert's  posthumous  "Nova  Philosophia," 
of  the  Gilbert  Club  English  version  of  "De  Magnete," 
and  a  photograph  of  the  recently  discovered  auto- 
graph signature  of  Dr.  Gilbert.  The  illustration  is 
reproduced   from  the  London  Electrician. 


New  Branly  Coherer. 

Edouard  Branly  has  presented  to  the  Academie 
des  Sciences  of  France  a  new  type  of  receiver  for 
space  telegraphy,  in  which  he  uses  an  improved 
coherer.  The  usual  form>  of  coherer,  a  tube  filled 
with  metal  filings,  is  likely  to  be  modified  in  its 
action,  owing  to  the  great  number  of  contacts,  and 
the  changes  which  the  act  of  striking  brings  about 
on  the  surfaces.  After  finding  the  variability  of 
even  the  best  filing-tube  coherers,  Mr.  Branly 
searched  for  a  more  regular  form.     By  using  a  con- 


NEW    BRANLY    COHERER. 

lact  composed  of  an  oxidized  and  a  polished  metal,  he 
found  a  coherer  which  is  said  to  be  very  stable  and 
to  be  more  sensitive  than  the  tube.  He  has  sup- 
pressed the  independent  striker,  increased  the  speed 
of  registering  and  formed  a  receiver  which  seems  to 
be  simpler  and  more  practical  than  those  now  in  use. 
The  new  coherer  consists  of  a  circular  metal  disk 
in  which  are  fixed  three  metal  rods  vertically  with 
their  points  slightly  rounded  and  oxidized.  This 
tripod  rests  upon  a  lower  disk  of  polished  steel. 
The  degree  of  oxidation  of  the  points  and  the  polish 
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of  the  disk  play  an  essential  role.  The  slight  layer 
of  oxide  may  be  preserved  intact  during  many 
months.  Two  circuits  are  used.  In  the  first  a  battery 
cell  is  connected  to  the  upper  striking-screw  of  the 
Alori-e  receiver  (_snown  at  the  left  in  the  diagram). 
The  current  passes  then  into  a  platinum  piece  sold- 
ered to  the  magnet  armature,  then  goes  through  the 
coiis  of  the  relay  and  to  the  steel  disk  of  the 
coherer  (including  a  variable  resistance).  The  cur- 
rent then  traverses  the  contacts  of  metal  and  o.xi- 
(iized  metal  and  returns  to  the  battery.  The  second 
circuit  is  that  of  the  receiver  magnets,  and  is  opened 
and  closed  b}-  the  relay  contact. 

When  a  spark  occurs  at  the  transmitting  station 
the  first  circuit  is  closed  by  the  action  of  the  coherer 
contacts  which  then  become  conducting.  This  throws 
the  current  into  the  relay,  and  consequently  the 
Jlorse  receiver  operates,  attracting  the  armature,  and 
the  circuit  is  opened  between  the  upper  screw  and 
the  platinum.  The  armature  continues  downward 
by  inertia,  and  strikes  its  lower  screw-iiead.  The 
latter  is  fi.xed  in  a  supporting  piece  which  forms  a 
shelf  for  the  coherer,  and  the  shock  which  the  latter 
receives,  although  slight,  is  sufficient  to  render  it 
again  non-conducting.  The  spring  then  brings  up 
the  armature  and  a  new  signal  may  be  received. 
The  slight  nature  of  the  shock  necessary  allows  the 
play  of  the  armature  to  be  reduced,  and  consequently 
the  speed  of  reception  is  increased.  While  the  post 
is  transmitting  a  message,  the  coherer  is  thrown  out 
of  action  by  an  auxiliary  magnet  placed  above  it 
which  lifts  the  points  slightly  off  the  lower  plate. 


New  Generating    Plants  of  the  Niagara 
Falls  Power  Company.' 

By   H.   W.   Buck. 

The  growth  of  the  applications  of  Niagara  Falls 
power  has  been  so  rapid  since  the  starting  up 
of  the  lirst  power  house  in  1895  that  the  entire 
50.000  horsepower  of  the  first  plant  has  been  taken 
up  to  its  limit.  This  growth  was  anticipated  by  the 
company  three  years  ago,  when  the  hydraulic  de- 
velopment of  a  second  plant  was  started  under  way. 
This  plant  is  nearly  completed  and  within  a  few 
months  the  lirsi  generator  of  its  equipment  will  be 
performing  useful  work. 

This  power  house,  from  a  popular  standpoint,  may 
be  considered  a  duplicate  of  the  old  one,  with  which 
every  engineer  is  familiar,  and  differs  only  in  some 
of  us  technical  details.  It  is  located  on  the  opposite 
side  of  the  intake  canal  and  nearer  to  the  river  and 
has  its  waterwheels  placed  at  the  bottom  of  its  own 
separate  wheel  pit.  Discharge  w-ater  is  led  out  from 
this  pit  by  a  branch  tunnel,  which,  after  leading  in- 
dependently for  about  600  feet,  joins  the  main  tun- 
nel, w'hich,  as  is  known,  has  a  capacity  of  100.000 
horsepower.  The  new  turbines  are  somewhat  differ- 
ent from  those  in  power  house  No.  i.  being  of  the 
internal-discharge  type  and  having  the  discharge 
v.ater  carried  ofT  through  draught  tubes,  which  add 


FIG.  2.      NEW  GENERATING  PLANTS  AT   NIAGARA    FALLS. — 
EXTERNAL-FIELD   GENERATOR. 

about  10  per  cent,  to  the  effective  head.  This  in- 
crease in  efficiency  gives  10  per  cent,  more  power  for 
the  same  amount  of  water  used  in  power  house  No. 
I,  and  in  consequence  the  plant  is  laid  out  for  II 
units  of  5.000  horsepower  each,  instead  of  10.  The 
turbines  were  designed  by  Escher,  Wyss  &  Co.  of 
Zurich,  and  were  built  by  the  I.  P.  Jlorris  Company 
of  Philadelphia.  The  governors  were  also  designed 
by  Escher,  Wyss  &  Co.,  and  are  being  built  by  A. 
Falkenau  of  Philadelphia.  They  are  of  the  oil-pump- 
operated  type  and  give  a  maximum  variation  of 
speed  of  about  five  per  cent.,  with  100  per  cent  load 
variation  and  for  fractional  changes  in  load  the  regu- 
lation obtained  is  about  the  same  as  that  of  a  good 
steam  engine. 

The  electrical  equipment  is  furnished  throughout 
by  the  General  Electric  Company.  In  general,  its 
characteristics  are  the  same  as  in  the  apparatus  in 
power   house  No.    I.     The   generators    are    of  5,000 

I.  Paper  presented  at  the  oioeteenth  anoiial  conveotion  of  the 
American  Institute  of  Electrical  Engineers  at  Great  Barrineton. 
Mass..  on  Jane  iS.  1902.  Mr.  Buck  is  electrical  engineer  of  the 
Niagara  Falls  Power  Company. 


liorsepower  each  (3,750  kilowatts)  wound  for  2,300 
volts,  two-phase,  25  cycles  at  250  revolutions  per 
minute.  Tliis  type  was  decided  upon  on  account  of 
its  exact  interchangeability  with  power  house  No.  i. 
It  was  considered  that  the  advantages  which  might 
result  from  winding  the  new  generators  for  a  higher 
voltage,  would  be  more  than  offset  by  the  lack  of 
interchangeability  between  two  power  houses  lo- 
catetl  so  near  together  as  to  be  governed  by  the  same 
conditions. 

Electro-technically,  pow-er  house  No.   2  differs   in 
several  essential  details  from  the  installation  in  the 


FIG.    I.      NEW  GENERATING  PLANTS  AT  NIAGARA  FALLS. — 
SECTION  OF  POWER  HOUSE  NO.   2. 

old  plant,  the  differences  being  due  largely  to  the 
advance  of  the  art  since  the  time  when  the  first 
power  house  was  equipped.  The  main  points  of  dif- 
ference are: 

(i)  Closer  generator  regulation,  the  regulation 
on  the  new  machines  being  lo  per  cent,  and  on  the 
old  ones  about  30  per  cent. 

(2)  The  entire  plant  will  be  operated  from  a 
single   switchboard  instead  of  two. 

(3)  The  feeders  will  be  protected  with  automatic 
oil  circuit-breakers. 

Generators. 

The  first  six  generators  to  be  installed  will  be 
similar  in  outline  10  those  in  the  first  plant,  being 
of  the  external-field  type,  with  the  nickel-steel  re- 
volving magnet  ring.  This  machine  is  shown  in 
assembly  in  Fig.  2.  In  appearance  the  most  striking 
difference  is  in  the  omission  of  the  iron  bridges  over 
the  machines.  This  omission  results  from  the  col- 
lector rings  being  placed  at  the  bottom  of  the  dynamo 
shaft  instead   of  the  top. 

As  stated  above,  the  principal  difference  in  these 
new  generators  is  in  the  matter  of  regulation,  the 
regulation  being  nearly  three  times  as  close.  This 
closer  regulation  was  adopted  in  order  to  insure 
constancy  of  voltage  on  the  system  with  variations 
in  load  and  also  to  reduce  to  a  minimum  the  un- 
balancing of  the  %'oltages  on  the  different  phases 
caused  by  difference  in  loads  upon  them.  These 
points  are  of  great  importance  on  such  a  system  as 
that  of  the  Niagara  Falls  Power  Company.  Many 
electrical  distribution  systems  are  made  up  of  a 
very  large  number  of  small  consumers  of  power  and 
the  actions  of  any  one  customer  have  little  effect 
upon  the  voltage  of  the  system;  consequently,  in 
such  cases  regulation  is  not  of  such  vital  importance. 
But  the  Niagara  Falls  system  is  made  up  of  a  com- 
paratively small  number  of  very  large  consumers  of 
power,  any  one  of  whom  can,  by  a  change  in  his 
load,  cause  a  serious  disturbance  on  the  circuits. 
Furthermore,  it  is  unique  in  one  of  its  character- 
istics in  that  much  of  the  power  is  used  on  large 
single-phase  electric  furnaces,  which  take  their  power 
from  one  phase  only.  Since  it  is  impossible  to  con- 
trol these  furnaces  so  that  at.  all  times  the  same 
number  shall  be  in  operation  from  each  of  the  two 
phases,  inequality  of  load  on  the  phases  results  and 
the  \x>llages  are  unbalanced.  This  unbalancing  is 
disastrous  to  polyphase  synchronous  and  induction 
rrotors  on  the  system,  for  the  high-voltage  phase 
tends  to  carry  all  the  load,  and  the  windings  on  this 
phase  are  overloaded.  These  results  can  be  ren- 
dered inappreciable  only  by  the  use  of  generators 
of  close  regulation. 

The  armature  winding  is  a  two-circuit  series  closed 
winding  and  consists  of  formed  one-turn  coils  placed 
hi  open  slots  with  two  coils  to  a  slot.  The  c"on- 
ductor  is  made  up  of  stranded  cable  pressed  into 
rectangular  shapes.  This  stranding  of  the  conductor 
reduces  eddy-current  losses  in  the  armature  con- 
ductor itself  which  exist  in  the  case  of  a  large 
solid  bar.  as  used  in  the  old  machines.  The  open 
slot  is   also   considered   an  advantage  in  a    machine 


of  such  great  length  of  armature  core,  for  in  the 
closed  slot  it  is  necessary  to  drive  the  armature 
bar  with  its  insulation  on  throughout  the  length  of 
the  slot  in  order  to  put  it  in  place.  The  system 
used  in  the  new  machines  of  interlacing  the  end 
windings  gives  strong  construction  to  withstand  the 
displacement   strains   caused  by  short-circuits. 

The  system  of  ventilation  is  radically  different  in 
the  new  machines.  Referring  to  Fig.  2,  a  bafile  plate 
v/ill  be  seen  between  the  bottom  of  the  armature 
winding  and  the  bottom  of  the  revolving  field.  This 
forces  all  the  air  which  is  actuated  by  centrifugal 
pressure  to  enter  the  machine  at  the  bottom  inside 
of  the  armature  shell.  From  here  the  air  passes 
outward  through  the  air  ducts  in  the  armature  core, 
cooling  the  iron  and  the  winding.  It  then  continues 
oiitward  radially  between  the  layers  of  the  field 
winding  into  an  annular  space  at  the  back  of  the 
field  coils  and  thence  outward  through  holes  in  the 
magnet  ring,  which  are  bored  in  line  with  the  pole- 
piece  bolts.  The  action  is  that  of  a  centrifugal 
blower  caused  by  the  rotation  of  the  field  poles  and 
ring.  Some  of  the  air  also  passes  outward  at  the 
lop  of  the  ring  through  ventilating  holes  provided 
for  the  purpose.  The  operation  of  the  air  system 
is  very  satisfactory,  and  the  blast  of  air  secured  is 
tremendous.  From  tests  which  have  thus  far  been 
made,  it  is  believed  that  these  machines  will  run 
from  10  degrees  to  15  degrees  oooler  than  the  old 
ones.  These  improvements  in  design  were  intro- 
duced by  Mr.  W.  L.  R.  Emmet  of  the  General  Elec- 
tric Company,  with  the  cooperation  of  Mr.  H.  G. 
Reist. 

The  generator  equipment  in  this  power  house  is 
completed  with  five  5,000-horsepower  machines  of 
the  internal  revolving-field  type  shown  in  Fig.  3. 
It  w-as  decided  that  the  last  five  machines  of  the  in- 
stallation should  be  of  this  type  on  account  of  the 
much  lower  cost  of  building,  simplicity  of  handling 
and  accessibility  to  the  various  parts  as  compared 
with  the  external-field  design.  These  machines  are 
also  wound  for  2,300  volts,  25  cycles,  two-phase  and 
operate  at  a  speed  of  250  revolutions  per  minute. 

These  machines  will  have  the  same  regulation  as 
the  first  six  installed  and  in  other  respects  the  elec- 
trical constants  wall  be  the  same.  From  the  drawing 
in  Fig.  3,  the  construction  may  be  clearly  seen.  It 
is  similar  to  the  standard  horizontal-shaft  engine- 
driven  alternators  of  well-known  types,  and  its 
method  of  ventilation  Is  the  same.  Recent  improve- 
ments in  mechanical  construction  of  generators  have 
made  this  type  possible  at  the  high  speed  of  250 
revolutions  per  minute,  and  imppovements  in  water- 
wheel  governors  have  made  permissible  the  lower  fly- 
wheel effect  incident  to  this  design,  and  the  con- 
sequent omission  of  the  nickel-steel  ring  of  the  first 
machines. 

In  the  two  power  houses,  then,  there  will  be  three 
t3'pes  of  generators,  but  no  trouble  is  expected  in 
operating  all  the  machines  in  parallel.  As  is  well 
known,  when  two  alternators  of  different  regulation 
operate  in  parallel,  the  resultant  regulation  is  the 
mean   between   the    two.     Idle   current    between    the 


FIG.    3.       NEW  GENERATING  PLANTS  AT  NIAGARA  FALLS.- — 
INTERNAL-REVOLVING-FIELD  GENERATOR. 

two  types  may  be  prevented  by  careful  adjustment  of 
the   field    currents. 

The  guaranteed  efficiency  of  the  external-field  gen- 
erators  was : 

Full  load gS      per  cent. 

Three-fourths  load 97.3  per  cent. 

One-halfload 96      percent. 

From  actual  test,  the  full-load  efficiency  has  come 
out  98.1S  per  cent.,  which  is  probably  the  highest 
ever  attained  in  an  electrical  generator. 

Exciter  Plant. 

The  exciter  plant  in  the  new  power  house  will  be 
qijite  different  in  arrangement  from  the  old  one. 
The  installation  will  be  made  complete  with  the 
exciter  switchboard  in  a  compartment  recessed  into 
the  rock  at  the  bottom  of  the  main  wheel  pit,  as 
shown  in  Fig.  i.  This  position  will  eliminate  the 
long  shaft  necessary  with  exciters  placed  on  the  main 
dynamo  floor  and  will  simplify  the  operation  of  the 
plant.  The  equipment  will  consist  of  four  iso-kilo- 
watt  compound-wound  vertical-shaft,  220-volt  ex- 
citers each  coupled  to  an  independent  turbine,  placed 
directly  underneath.  The  speed  is  750  revolutions 
per  minute,  and  each  exciter  turbine  is  controlled  by 
a  separate  governor.  The  pow-er-house  lights  and 
auxiliary  motors  will  be  operated  from  this  plant. 
A   panel    is   also   provided    for   interconnection    with 
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ihe  exciter  plant  in  power  house  No.  1.  The  double 
set  of  bus-bars  permits  of  the  separation  of  exciting 
circuits  and  lights  and  motors.  Tlie  exciter  com- 
partment will  be  directly  connected  by  telephone  with 
the  main  generator  switchboard. 

Main    Switchbo.\rd. 

As  in  all  plants  the  most  important  element  for 
successful  operation  is  the  layout  of  the  switch- 
board apparatus.  The  switchboard  in  power  house 
No.  2  has  been  carefully  considered  and  is  believed 
to  be  convenient  and  as  simple  as  it  can  be  made 
and  still  accomplish  the  desired  results.  There  has 
been  a  tendency  in  the  design  of  some  of  the  recent 
large  switchboards  toward  complexity  and  tlie  in- 
stallation of  unessential  appliances  which  by  their 
presence  cause  more  trouble  and  confusion  per  se 
than  they  are  intended  to  prevent.  This  has  been 
raoided  as  far  as  possible  in  the  design  of  this  board. 

The  power  house  is  divided  in  respect  to  switch- 
ing into  two  parts,  one  of  six  generators  and  one  of 
five.  Each  part  has  its  own  group  of  oil  switches 
and  its  double  set  of  bus-bars.  Fig.  4  shows  the 
relations  between  the  two  groups  and  also  the  inter- 
connections with  power  house  No.  I.  All  the 
switches  in  the  new  power  house  are  the  General 
Electric  electrically-operated  oil-break  type  of  the 
well-known  design.  All  cables  are  led  through  the 
cable  subway.  They  are  heavily  insulated  with  rub- 
ber, covered  with  a  fireproof  braid  and  supported  on 
brackets    with    porcelain    clamp    insulators. 

The  main  switchboard  consists  of  a  gallery  in  ihe 
center  of  the  building,  having  mounted  on  it  36  sepa- 
rate c-OTtrolling  panels:  11  generator,  22  feeder,  two 
interconnecting  and  one  exciter  panel.  All  the 
switching  is  done  on  these  panels  by  means  of  relay 
switches  placed  in  distinctive  relation  to  one  another 
and  in  such  a  relation  to  imitation  bus-bars  placed 
througliout  the  face  of  the  sw^itchboard  that  the  con- 
nections are  clearly  indicated  and  no  mistake  in 
switching  can  easily  be  made.  On  the  generator 
panels  are  two  selector  relay  switches  and  one  gen- 
erator relay  switch;  on  the  feeder  panels  are  two 
relay  selector  switches,  and  on  the  intercon- 
necting panels  are  relay  interconnecting  switches 
for  making  the  various  connections  between 
the  two  groups  in  the  new  power  house  and 
between  the  two  power  fiouses.  On  the  sub- 
bases  of  the  generator  panels  are  dummy 
exciter  bus-bars,  with  relay  double-throw  generator- 
field  switches.  All  these  relay  switches  operate  elec- 
trically the  real  switches  out  on  the  power-house 
tli^or  and  have  the  exact  relation  to  the  dummy 
bus-bars  which  the  real  switches  have  to  the  real 
bus-bars,  so  that  even  a  green  man  could  hardly 
make  a  mistake  in  throwing  a  switch.  Return  in- 
dicators are  placed  adjacent  to  the  relay  switches  so 
that  the  operator  may  tell  at  once  whether  the  real 
switch  has  responded  correctly  to  the  movement  of 
the  relay. 

There  has  been  a  considerable  craze  during  the 
last  few  years  for  the  operation  of  switchboard  ap- 
paratus by  bench-board  control,  but  in  designing  the 
board  for  this  plant,  the  bench-board  systein,  al- 
though carefully  considered,  was  rejected  as  incon- 
venient. In  the  bench-board  system,  the  operator  in 
switching  must  first  go  to  the  bench  board  and  pick 
out  the  relay  switch  in  question,  then  taking  his  eye 
off  the  switch,  he  must  pick  out  from  a  concentrated 
mass  of  instruments  in  front  of  him  on  entirely 
separate  panels  the  instruments  involved  in  the 
movement  which  he  is  about  to  make.  This  is  not 
altogether  convenient,  and  there  is  always  a  chance 
of  a  mistake.  It  is  believed  that  the  disadvantages 
of  this  bench-board  system  are  more  imaginary  than 
real. 

In  the  switchboard  installed  in  this  plant,  each 
panel  is  a  complete  unit,  and  comprises  all  the  ap- 
paratus, both  switches  and  instruments,  which  are 
necessary  for  any  operation  which  may  be  made 
upon  it.  So  that  when  the  operator  goes  to  a  feeder 
or   a   generator    panel   he   has    before    him,    inclosed 
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within  the  limits  of  the  particular  panel,  all  the  ap- 
paratus with  which  he  is  concerned  at  the  time. 
All  synchronizing  will  be  done  by  means  of  a  Lin- 
coln synchronizer  placed  upon  a  swivel  on  the  top 
of  the  switchboard. 

The  generator-field  rheostats  and  field  switches 
are  located  under  the  main  switchboard  gallery. 
AH  feeders  are  equipped  with  recording  wattmeters 
installed  in  the  basement  of  the  new  office  building, 
through  which  the  outgoing  feeders  pass  at  the  end 
of  the  cable  subway. 

It  is  the  intention  to  operate  the  21  generators 
normally  in  four  independent  groups,  but  the  inter- 
connections are  so  arranged  that  they  may  all  be 
operated  in  parallel  if  desired,  or  any  one  generator 


may   be   thrown    on  any   group.     These   connections 
arc  indicated   in   Fig.  4. 

The  feeder  circuit-breakers  will  be  operated  by 
lime-limit  relays  having  an  attachment  devised  by 
Mr.  W.  K. 'Gibboney  of  the  Power  Company.  A 
time-limit  relay  is  a  useful  device  for  preventing  a 
circuit-breaker  from  opening  unnecessarily  at  times 
of  momentary  overloads,  but  if  a  real  short-circuit 
occurs,  it  is  objectionable.  Experience  has  shown 
that  on  a  system  like  that  at  Niagara,  where  there  is 
a  large  amount  of  synchronous  apparatus  in  opera- 
tion, if  a  short-circuit  occurs  it  must  be  discon- 
i.ected  at  once,  or  else  the  prolonged  drop  in  voltage 
will  cause  all  of  the  synchronous  apparatus  to  dnop 
tnit  of  step;  whereas,  if  the  short-circuit  can  be  dis- 
connected instantly,  the  inertia  of  the  rotating  parts 
of  the  synchronous  apparatus  will  keep  them  in  step 
for  this  short  period.  For  this  reason,  the  ordinary 
lime-limit  relay  is  objectionable,  since  it  causes  a 
delay.  The  device  referred  to  above  consists  of  a 
dash-pot  attachment  to  the  tripping  plunger  of  the 
circuit-breaker.  This  retards  the  movement  of  the 
jilungcr  and  consequently  the  opening  of  the  breaker 
tor  ordinary  temporary  overloads,  but  if  a  real  short- 
circuit  occurs  the  pull  on  the  plunger  is  so  strong 
tliat  the  dash  pot  has  no  effect  and  the  circuit-breaker 
opens  instantly. 

The  Canadian  Plant. 

.Anticipating  still  further  increase  in  the  use  of 
Niagara  power,  the  Niagara  Falls  Power  Company 
has,  through  its  allied  company,  the  Canadian  Niag- 
ara Power  Company,  started  work  on  its  plant  on 
the  CanadTan  side  of  the  Falls.  This  plant  will  be 
located  in  Victoria  Park  about  1,500  feet  above 
ihe  Horse  Shoe  Falls.  Its  hydraulic  features  will 
be  similar  to  the  American  plants,  with  its  intake 
canal,  wheel  pit  and  discharge  tunnel  leading  to  the 
foot  of  the  Horse  Shoe  Falls.  This  power  develop- 
ment will  be  used  for  the  transmission  of  power  to 
Toronto  and  other  Canadian  cities  within  trans- 
mission distance,  and  for  the  distribution  of  power 
to  factories  located  in  Canada  in  the  neighborhood 
of  the  power  house  It  will  also  be  used  for  the 
supply  of  power  to  the  American  power  system,  with 
which  it  will  be  arranged  to  operate  in  parallel. 

The  essential  difference  embodied  in  this  plant 
will  be  in  the  size  of  unit  and  in  the  electrical  ar- 
rangments.  The  unit  will  be  of  10,000-horsepower 
capacity    (7.500  kilowatts),  and  the  generators   will 
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10,000-HORSEPOWER  INTERNAL- REVOLVING-FIELD 

GENERATOR  IN  CANADIAN   PLANT. 

be  wound  for  12^000  volts  three-phase.  The  fre- 
quency will  be  retained  at  25  cycles  for  the  sake  of 
uniformity  with  the  American  plants,  so  as  to  per- 
mit of  parallel  operation.  In  selecting  this  size  of 
unit  the  American  and  Canadian  systems  were  re- 
garded as  one.  Since  this  is  likely  to  reach  ulti- 
mately an  output  of  several  hundred  thousand  horse- 
power, a  unit  of  10,000  horsepower  is  not  a  large 
proportion  of  the  whole,  and  is  not  too  large  an 
amount  of  power  to  concentrate  in  one  machine 
from  the  standpoint  of  convenience. 

The  principal  advantage  in  a  unit  of  tliis  size 
over  the  smaller  one  is  in  the  reduction  in  cost  of 
development  per  horsepower.  This  reduction  in  cost 
results  from  (i)  lower  cost  of  generator  per  horse- 
power. (2)  lower  cost  of  turbines  per  horsepower, 
(3)  a  10,000-horsepower  unit  occupies  only  slightly 
more  space  than  one  of  5,000-horsepower  capacity, 
uhich  results,  for  a  given  plant  output,  in  great  re- 
duction in  length  of  wheel  pit,  power  house  and  fore- 
hay  and  a   consequent  reduction   in  construction. 

Other  advantages  will  result,  such  as  simplicity  of 
operation,  owing  to  the  reduction  in  the  number  of 
units  and  reduction  in  the  cost  of  maintenance.  This 
.'•izc  of  unit  was  suggested  by  Ihe  engineers  of  the 
Niagara  Falls  Power  Company  and  was  adopted 
ui)Oii  their  recommendation.  The  generators,  three 
of  which  have  lx:en  ordered,  are  being  constructed 
by  the  General  Electric  Company. 

This  generator  is  shown  in  assembly  in  Fig.  5. 
It  is  of  the  internal  revolving-field  vertical-shaft  type. 
Its  revolving-field  ring  is  built  up  of  punched  lami- 
nations bolted  together  with  joints  lapped.  This 
method  of  construction  gives  a  uniform  and  definite 
strength  of  ring  and  high  magnetic  permeability.  On 
account  of  the  liigh  speed,  250  revolutions  per  min- 
ute, the  generator  is  very  small  as  compared  with 
some  of  the  large  engine-driven  units,  its  over-all 
diameter  being  only  about  19  feet.  The  weight  of 
the  revolving  part  of  the  machine  is  141,000  pounds, 
with  a  fly-wheel  effect  at  250  revolutions  per  minute 
of  2,000,000,000. 

The  generators  are  wound  directly  for  12,000  volts 
three-phase  instead  of  2.300  volts  two-phase,  as  in 
the    American    plants.     This    high    voltage    was    se- 


lected, not  for  long-distance  transmission,  but  for 
economy  in  distribution  to  power  users  near  the 
power  house.  In  distributing  large  amounts  of 
power  underground  from  a  2.300-volt.  tw>o-phase 
plant,  after  a  radius  of  about  one  mile  is  exceeded, 
it  becomes  cheaper  to  transform  to  12,000  volts  three- 
lihase  and  distribute  at  this  voltage  than  to  supply 
power  directly  at  2.300  volts.  Fp.")m  this  it  becomes 
evident  that  great  economy  results  from  the  direct 
generation  of  the  higher  voltage.  For  long-distance 
transmission  step-up  transformers  will  be  used  to 
raise  the  voltage  to  22,000,  40,000  or  60.000  volts. 
Fig.  6  shows   the   method   which   will  be  adopted 
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for  Operating  in  parallel  the  American  and  Canadian 
systems.  The  connection  will  be  made  by  triple- 
conductor  cables  carried  across  the  upper  arch  bridge 
over  the  Niagara  Gorge.  The  paralleling  will  be 
done  through  step-down  Scott-connected  trans- 
formers, as  shown. 

The  switchboard  and  auxiliaries  have  not  yet  been 
decided  upon  for  this  power  house.  It  is  not  ex- 
pected that  it  will  be  in  operation  for  a  year  or 
iS  months. 


Pacific  Coast  Electric  Transmission 
Association. 

The  sixth  annual  convention  of  the  Pacific  Coast 
Electric  Transmission  Association  was  held  in  the 
Palace  Hotel,  San  Francisco,  on  June  17th  and  i8th. 
Dr.  Charles  Van  Norden  of  Sacramento,  Cal.,  pres- 
ident of  the  association,  presided.  A  number  of  pa- 
pers on  electrical  subjects  were  read  by  prominent 
electrical  engineers  during  the  session.  The  electiic 
stations  of  the  Standard  Electric  Company  in  San 
Francisco  and  of  the  Oakland,  Gas  Light  and  Heat 
Company,  and  the  Bay  Counties  Power  Company  in 
Oakland,  were  visited  and  examined  by  the  members 
of  the  association.  New  officers  were  elected  as 
follows:  President,  E.  J.  de  Sabla,  Jr.;  vice-presi- 
dent, H.  H.  Noble;  treasurer,  William  Angus;  sec- 
retary, G.  P.  Low,  and  executive  committee,  C.  O. 
Poole  and  G.  VV.  Mutton.  The  papers  and  addresses 
read  during  the  session  were  as  follows :  Opening 
address  by  Dr.  Charles  Van  Norden,  the  retiring  pres- 
ident;  "The  Economy  of  Electric  Power  in  Quartz 
Mining,"  by  C.  O.  Poole;  "The  Application  of  Elec- 
tric Power  in  the  Comstock  Lode,"  by  Leon  M.  Hall ; 
"Electric  Pumping  from  the  1,300-foot  Level,"  by 
Donald  H.  Fry ;  "Cloud  Versus  Coal,"  by  Alexander 
G.  McAdie,  weather  forecast  official;  "The  Hydraulic 
End  of  Power  Transmissions,"  by  John  S.  Eastwood ; 
"The  Law  and  Electricity,"  by  Frank  P.  Medina  of 
ihc  Commercial  Cable  Company;  "Surges  in  Trans- 
mission Circuits,"  by  F.  G.  Baum;  "A  Proposed 
System  for  the  Electrical  Operation  of  Stock  Wells 
in  Large  Ranges,"  Oy  A.  J.  Bowie,  Jr.;  and 
"Wrinkles,"    by   C.    W.    Hutton. 


Boston-Worcester  Electric   Railway. 

A  construction  company  has  begun  the  work  of 
constructing  the  Boston  and  Worcester  electric 
railway  in  the  town  of  Framingham,  Mass.  When 
completed  the  car  dispatching  will  be  done  by  tele- 
phone. The  distance  between  Boston  and  Worcester 
by  way  of  this  road,  is  appnoximately  40  miles. 
There  will  be  only  one  power  station,  which  will  be 
hxated  on  the  Sudbury  River,  between  Framingham 
and  South  Framingham,  about  midway  between  the 
terminals,  and  this  station  will  be  equipped  with  a 
plant  capable  of  generating  3.000  horsepower.  Each 
car  will  have  four  50-horsepawer  motors  geared  to  a 
maximum  speed  of  40  miles  per  hour.  It  is  be- 
lieved that  cars  will  be  running  between  Boston  and 
Worcester  by  January  ist.  next.  The  road  will 
terminate  at  Park  Square,  Boston,  two  miles  from 
the  city  limits.  The  time  between  the  two  cities  is 
to  be  two  hours  and  the  fare  will  be  35  cents. 
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A    Curious    Combination    Railway    in 
France. 

By  a.  de  Cgurcy. 

An  unusual  and  very  interesting  system  of  electric 
traction  is  that  which  is  operated  by  the  Paris- 
Arpajon  Company  in  France.  This  company  pos- 
sesses a  steam  and  compressed-air  system  which  had 
been  in  operation  for  several  years,  and  to  this  there 
has  recently  been  added  an  electric  equipment  which 
in  time  may  replace  the  former.  The  road  extends 
to  Arpajon.  a  distance  of  20  miles,  and  up  to  the 
end  of  last  year  steam  and  compressed-air  locomo- 
tives were  used  exclusively.  The  former  are  not  al- 
lowed to  operate  in  Paris  during  the  day,  and  ac- 
cordingly the  passage  across  the  city  to  the  terminus 
at  the  Odeon  is  effected  by  compressed-air  locomo- 
tives. On  arriving  at  the  suburbs  the  steam  loco- 
motives are  used  as  far  as  Arpajon  and  return.  A 
special  train  is  also  used  at  midnight  to  bring  in 
the  market  produce  to  the  Central   Market. 

The  system  is  not  as  satisfactory  as  it  might  be. 
consisting,  as  it  does,  of  long  trains,  run  at  consid- 
erable intervals,  and  it  was  decided  to  use  the  electric 
system,  at  least  over  a  part  of  the  route,  seven  miles 
long,  ending  at  Antony.  As  the  trolley  cars  could 
not  be  used  inside  the  city,  the  problem  was  not  easy 
of  solution.  It  was  finally  decided  to  use  an  accumu- 
lator type  of  electric  locomotive  inside  the  city,  and 
in  the  suburbs  an  ordinary  trolley  car  with  or  without 
its   trailer.     When  the  trolley  car   or  train   reaches 


day  when  only  partly  discharged.  A  small  sub-sta- 
tion contains  the  battery,  with  its  switchboard,  etc., 
and  the  employe  in  charge  has  telephone  connection 
with  the  station  and  different  points  of  the  line. 

The  electric  locomotives  form  an  interesting  fea- 
ture of  the  system.  There  are  at  present  eight  of 
these,  weighing  17  tons  each.  Their  general  appear- 
ance is  shown  in  the  accompanying  illustrations. 
They  are  short  and  solidly  built.  On  each  axle  is 
mounted  a  50-horsepower  motor.  The  floor  inside 
is  entirely  filled  by  the  accumulators,  which  are  con- 
tained in  a  solid  box-frame,  divided  into  compart- 
ments, and  lead-lined,  the  separate  cells  being  con- 
tained in  ebonite  boxes.  The  250  Tudor  elements 
have  a  capacity  of  no  ampere-hours.  The  train 
which  runs  through  the  city  to  the  Odeon  terminus 
consists  of  one  such  locomotive,  which  draws  the 
trolley  car  (the  trolley  pole  being  lowered),  and  in 
some  cases  the  trailer  of  the  latter,  which  is  a  long 
car  of  about  the  same  form.  The  locomotive  is  re- 
charged at  each  trip.  It  is  run  into  the  station  and 
connected  to  a  charging  switchboard,  which  has  room 
for  four  locomotives  at  once.  The  batteries  are  not 
removed,  but  the  locomotives  are  charged  in  place 
by  a  flexible  cable  and  charging  plug..  At  the  end 
of  the  charge  the  batteries  have  650  volts,  but  as 
this  voltage  is  too  high  to  begin  with,  the  switch- 
board has  two  circuits,  one  at  550  and  a  second  at 
650  volts:  the  battery  is  commenced  at  550  volts,  then 


as  determined  by  three  separate  surveys,  and  has  a 
frontage  of  two  blocks  on  a  slip  emptying  into  the 
Chicago  River.  Only  the  most  modern  and  best 
designed  machinery  will  be  installed  and  Richard 
McCulloch,  assistant  general  manager  of  the  com- 
pany, is  now  visiting  the  large  electrical  manufactur- 
ing establishments  of  the  East,  with  a  view  to  as- 
certaining what  is  new  and  up  to  date  in  the  line  of 
generating   machinery    and    appliances- 


Change  of  Navy  Standard  Voltage  from 
SO  to   125.' 

Bv   Lieut.   W.  V..  N.  Powelson,  U.   S.  N. 

The  attention  of  the  Navy  Department  was,  in 
1901,  strongly  drawn  to  the  necessity  of  changing 
the  standard  voltage,  80.  by  the  difficulty  which  it 
experienced  in  the  purchase  of  its  electrical  material, 
owing  to  its  special  character,  and  one  year  ago 
a  board  was  appointed  to  consider  again  the  ques- 
tion of  a  standard  voltage  for  the  navy. 

The  voltages  from  which  the  choice  might  be 
made  were  no,  125,  220.  250,  500  and  550.  In  view 
of  the  recommendation  of  the  committee  on  standards 
of  this  Institute,  the  choice  was  narrowed  down 
to  125,  250  and  550  volts.  One  hundred  and  ten 
volts  was  passed  because  125  volts  possessed  all  the 
advantages  of  a  no-volt  system,  with  certain  addi- 
tional advantages,  and  no  additional  disadvantages 
except  in  the  matter  of  operation  of  the  searchlights. 
At  that  time  the  plant  of  the  Kearsarge  had  been 
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Electric  Locomotive  and  Trolley  Car. 


the  city  it  is  coupled  to  a  locomotive  which  hauls 
the  whole  train  into  the  city.  and.  vice  versa,  at  the 
city  gates  the  locomotive  is  uncoupled  and  the  trolley 
car  proceeds  to  the   suburbs. 

The  electric  power  house  has  been  installed  along- 
side the  old  compressed-air  plant  near  the  Orleans 
gate.  Two  new  Babcock  &  Wilcox  boilers  have  been 
added,  fed  by  Worthington  pumos  and  injector. 
The  water  supply  has  to  be  paid  for  by  meter,  and 
is  thus  expensive,  and  to  utilize  to  the  best  advan- 
tage the  condenser  water  an  extensive  series  of  res- 
ervoirs and  pumps  is  used.  Two  Dumont  pumps, 
each  driven  by  an  electric  motor,  send  the  con- 
denser water  to  a  cooling  apparatus,  whence  it  de- 
scends to  a  ground-level  reservoir  and  filters,  when 
it  is  ready  to  be  used  again.  The  generators  are 
reouired  to  feed  the  trolley  line  outside  of  Paris,  as 
well  as  to  charge  batteries  of  the  electrical  loco- 
motives and  a  set  of  accumulators,  which  is  worked 
in  parallel  with  the  line.  Two  generating  sets  have 
been  already  installed,  and  if  the  company  decides 
to  abandon  entirely  the  compressed-air  system,  a 
third  set  will  be  installed. 

Corliss  engines,  built  by  Van  den  Kerchove.  are 
used,  giving  300  horsepower  at  120  revolutions  Each 
engine  Is  connected  directly  to  a  generator  of  the 
Schuckert  type,  built  by  Dayde  Sz  Pille  of  Creil.  who 
have  installed  the  electric  plant.  The  dynamos  are 
lo-pole  shunt  machines  of  225  kilowatts'  capacity  and 
srive  500  to  550  volts.  To  charge  the  set  of  batteries 
in  parallel  with  the  line  requires  about  700  volts,  and 
as  the  machines  give  but  550.  the  added  voltage  is 
obtained  by  a  booster,  which  can  develop  from  30 
to  220  volts.  The  latter  has  the  form  of  a  multi- 
polar motor-and-dynamo  set.  and  gives  60  kilowatts. 
The  line  battery-  has  been  installed  between  the  sta- 
tion and  Antony,  at  Bourg-la-Reine.  about  two  miles 
distant,  and  i.ooo  feet  from  the  track.  The  battery 
consists  of  270  Tudor  elements,  with  a  capacity  of 
554  ampere-hours  on  a  discharge  rating  of  183  am- 
peres. Allowing  2.5  volts  per  element,  the  total  volt- 
age is  6yj;.  and  as  the  station  voltage  is  but  500  to 
^50.  the  booster  supplies  the  rest.  To  charge  the 
batter>-  when  completely  discharged  takes  about  three 
hours,  but  in  practice  the  battery  is  recharged  every 


A    CURIOUS    COMBINATION    RAILWAY    IN    FRANCE. 

thrown  over  by  a  switch  to  the  second  circuit,  which 
has  been  previously  lowered  by  a  rheostat,  and  then 
it  is  brought  to  the  full  potential.  It  takes  about 
15  minutes  to  charge  a  locomotive. 

Air  brakes  of  the  Soulerin  type  are  used  on  the 
latter  and  also  on  the  trolley  cars  and  trailers.  The 
trolley  car  which  is  used  outside  the  city  is  of  a 
handsome  type,  with  middle  entry  and  platform. 
having  first  and  second-class  compartments  at  either 
end.  It  is  mounted  upon  two  Peckham  trucks,  each 
of  which  carries  a  50-horsepower  motor. 

As  the  system  is  run  at  present,  the  steam  loco- 
motives are  used  for  the  heavj^  traffic  and  for  the 
long-distance  route  to  Arpajon.  The  compressed-air 
locomotives,  with  their  trains,  are  used  inside  of 
Paris  during  a  part  of  the  day.  The  trolley  car.  with 
or  without  trailer,  is  used  as  far  as  Antony,  and 
the  electric  locomotives,  as  stated,  are  used  inside 
the  city.  It  is  possible  that  eventually  the  whole 
system  ma}''  be  changed  over  to  electric  traction. 
Fig.  I  shows  a  train  made  up  of  an  electric  loco- 
motive coupled  to  a  trolley  car,  while  Fig.  2  is  a 
detailed  view  of  the  locomotive. 


Chicago  City  Railway   Secures  Site  for 
Large  Power  House. 

The  Chicago  City  Railway  Company  of  Chicago 
has  recently  purchased  a  whole  block  of  land  and  a 
portion  of  another  block  in  the  vicinity  of  Halsted 
and  Thirty-ninth  Streets,  the  price  paid  being  $70.- 
000.  This  property  adjoins  another  block  purchased 
about  a  3'ear  ago.  The  land  is  intended  to  be  used 
as  a  site  for  a  large  central  power  station  of  be- 
tween 40.000  and  50,000  horsepower  and  will  be 
erected  when  the  company's  cable  lines  are  changed 
over  for  electric  operation.  Plans  have  been  pre- 
pared for  the  station,  but  will  not  be  executed  un- 
til the  local  traction  question  Is  settled.  It  is 
planned  eventually  to  operate  the  entire  railway 
system  of  the  company  from  this  one  power  station 
by  means  of  five  or  six  sub-stations  which  will  be 
located  at  the  necessarj'  points,  the  present  power 
plants  being  discarded.  The  site  is  within  two 
blocks  of  the  actual  center  of  the  load  of  the  system, 


Fig.  2.     Electric  Loconn^live. 

running  for  some  months  with  a  difference  of  po- 
tential of  160  volts  between  wires  and  no  bad  effects 
had  been  noted  from  shocks,  arcing,  grounds  or  elec- 
trolytic action,  and  no  trouble  on  this  score  was 
therefore  to  be  expected  from  the  use  of  125  volts. 

Two  hundred  and  fifty  and  550  volts  were  dis- 
carded for  the  following  reasons :  (a)  The  diffi- 
culty that  it  was  expected  would  accompany  the  pur- 
chase of  satisfactory  incandescent  lamps,  (b)  The 
additional  waste  of  power  in  operating  searchlights, 
(c)  The  probable  necessity  of  redesigning  the  stand- 
ard wiring  appliances,  (d)  The  very  large  increase 
over  any  voltage  formerly  used  on  board  ship. 

In  considering  the  question  of  a  change  of  voltage, 
inquiry  was  made  to  determine:  (a)  What  advan- 
tages would  be  secured  by  the  adoption  of  a  voltage 
from  the  mere  fact  that  it  was  commercial,  irrespec- 
tive of  any  consideration  of  its  absolute  value,  (b) 
What  effect  would  a  change  to  the  most  suitable  com- 
mercial voltage  have  upon  the  cost  and  weight  of 
electrical  apparatus  used  on  board  ship?  ( c)  What 
effect  would  a  raise  in  voltage  have  upon  the  effi- 
ciencj-  of  operation  of  electrical  apparatus  on  board 
ship? 

For  several  reasons  and  considerations  It  was  de- 
cided to  adopt  for  the  navy  a  voltage  of  about  125. 
It  was  recommended,  however,  that  the  generators 
on  board  ship  be  run  normally  at  123  volts.  Such 
a  reduction  from  125  volts  to  123  volts  would  have 
no  appreciable  effect  upon  the  efficiency  of  opera- 
tion of  any  motor  or  generator  designed  for  125 
volts,  and  the  recommendation  was  made  to  run  the 
generators  at  this  voltage  on  account  of  the  in- 
candescent-lamp question. 

While  the  adoption  of  the  125-volt  sj^stem  Is  a 
long  step  In  the  right  direction,  it  must  be  clearly 
borne  in  mind  that  this  is  not  sufficient  in  itself  to 
insure  that  all  the  advantages  will  be  secured  which 
might  be  derived  from  this  circumstance.  Having 
adopted  a  commercial  voltage,  the  navy  must  now 
eliminate  from  its  specifications  all  special  features 
which  are  r.o:  essential  to  the  efficient  operation  of 
its  electrical  apparatus  on  board  ship.  It  will  only 
be  by  so  doing  that  all  the  possible  benefits  of  the 
change   will   be   secured. 


A  process  of  smelting  steel  by  electricity  has  been 
.successfully  experimented  with  at  Gysinge.  Sweden. 
Herr  Kjellin.  a  Swedish  engineer,  is  credited  wlih 
the   mvention   of  the  process. 

I,  Abstract  of  paper  presented  before  the  Americaa  Institute 
of  Electrical  Engineers  at  New  Vork  on  May  28,  1902. 
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American  Association  for  the  Advancement  of  Science,  Pitts- 
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Society  for  Prjinoiion  of  Engineering  Education,  Pittsburgi 
Pa.,  June  2Sth  to  July  3rd. 

Electrical  Coniractors'  Association  cf  New  York,  Albany,  N.  Y., 
Ju^y  15th. 

National  Electrical  Contractors'  Associaiion  of  the  United 
States,  Philadelphia,  Pa.,  and  Atlantic  City,  N.  J.,  July  16th  and 
17th. 

New  York  Stale  Independent  telephone  men,  Rochester, 
July  23d  and  24th. 

American  Electrotherapeutic  Association,  Hotel  Kaaterskill, 
Catskill  Mountains.  N.  Y.,  September  2d,  3d  and  4tb. 

New  York  State  Street  Railway  Association,  Caldwell,  N.  Y., 
September  9th  and  loth. 

'  Association  of  EdisoQ  Illuminating  Companies,  White  Moun- 
tains, September  gth  to  iith. 

American  Electrochemical  Society,  Niag  ira  Falls,  N.  Y..  Sep- 
tember i5tb,  16th  and  i7tb. 

Indiana  Electrical  Associaiion,  Indianapolis,  September  17th 
and  i8th. 

laternational  Association  of  Municipal  Electricians,  Rich- 
mond. Va.,  Oclober  7th,  8th  and  gth. 

American  Street  Railway  Association,  Light  Guard  Armory 
Detroit,  Mich.,  October  8th,  gth  and  loih. 


Judge  Thomas  appeared  to  take  a  rather  pessi- 
mistic view  of  the  Independent  telephone  situation 
in  his  annual  address  at  the  Philadelphia  convention 
of  this  week.  He  devoted  his  remarks  ahnost  ex- 
clusively to  the  need  of  capital  in  the  industry  and 
did  not  dwell  on  the  cheerful,  expanding  side  of 
the  telephone  business  so  much  as  in  his  former 
addresses.  No  doubt  there  is  a  demand  for  a  large 
amount  of  capital  in  the  present  stage  of  develop- 
ment of  Independent  telephony;  but,  on  the  other 
hand,  many  millions  of  money  have  already  been  put 
into  it,  and  as  the  business  continues  to  exhibit 
every  sign  of  a  healthy  and  prosperous  growth,  there 
is  but  little  doubt  that  the  needful  funds  for  con- 
tinued  development  will  be  forthcoming. 


Great  Barrington  was  the  scene  of  a  most  suc- 
cessful convention  of  the  American  Institute  of  Elec- 
trical Engineers  last  week.  In  addition  to  Mr.  Ar- 
nold's announcement  of  his  electro-pneumatic  system, 
several  important  papers  and  reports  were  pre- 
sented, among  them  "The  New  Generating  Plants 
of  the  Niagara  Falls  Power  Company."  by  Harold 
W.  Buck;  "A  Study  of  the  Heating  of  Railway  Mo- 
tors," by  A.  H.  Armstrong;  "Comparative  Accelera- 
tion Tests  of  Steam  and  Electric  Traction,"  by  B.  J. 
Arnold  and  W.  B.  Potter,  and  "The  Relative  Costs 
of  Operation  by  Steam  and  Electricity  on  the  Mott 
Haven  Division  of  the  New  York  Central."  by  B.  J. 
Arnold.  The  last-named  was  of  especial  interest, 
from  the  wide  attention  which  the  subject  has  ex- 
cited and  from  the  professional  skill  and  intellectual 
honesty  shown  by  the  author  in  securing  his  data 
and  stating  the  results  deduced  therefrom.  The 
committee  on  standardization  presented  a  supple- 
mentary report,  bringing  its  painstaking  work  of 
1S99  up  to  date.  In  his  presidential  address  Mr. 
Steinmetz  made  a  plea  for  simplicity  in  the  education 
of  the  electrical  engineer,  dwelling  on  the  impor- 
tance of  a  thorough  understanding  of  fundamental 
principles,  together  with  a  knowledge  of  the  methods 
of  dealing  with  engineering  problems.  The  hospital- 
ity of  the  citizens  of  Great  Barrington  and  the 
beautiful  region  roundabout  was  elegant  and  profuse, 
and  in  all  respects  the  convention  was  most  enjoy- 
able. A  condensed  but  carefully  prepared  report 
of  the  proceedings.,  from  the  pen  of  Professor  Mor- 
gan Brooks  of  the  University  of  Illinois,  is  given 
in  this  issue,  as  well  as  the  full  text  or  abstracts 
of  some  of  the  papers. 


Undouhtedly  the  most  interesting,  and  perhaps 
the  most  important,  feature  of  the  Great  Barrington 
convention  of  the  American  Institute  of  Electrical 
Engineers  last  week  was  the  official  presentation,  by 
its  inventor,  of  the  Arnold  electro-pneumatic  system 
of  railway  operation.  Mr.  Arnold's  friends  have 
known  for  some  time  that  he  was  developing  a  new 
.system  of  electric  traction  in  which  the  alternating 
current,  with  its  manifest  advantages,  was  to  be 
used  to  operate  the  motors  on  the  cars.  This  has 
been  a  goal  toward  which  electrical  engineers  have 
cast  wistful  looks  for  many  years,  but  the  difficulties 
in  the  way  have  seemed  unsurmountable.  But,  by 
running  his  motor  at  constant  speed,  using  the  sur- 
plusage of  energy  at  minimum  load  to  compress  air 
to  help  out  at  times  of  maximum  demand,  and  by 


other  features  of  the  system  not  yet  published,  it 
does  seem  that  a  practicable  method  of  using  the 
alternating  current  in  electric- railway  motors  has 
been  devised.  A  report  of  the  inventor's  brief  ad- 
dress before  the  Institute  is  given  elsewhere  in  this 
issue. 

Of  course,  polyphase  motors  have  been  used  for 
railway  operation  on  the  continent  of  Europe;  but 
the  drawbacks  of  the  system  as  there  applied  are 
well  known  to  those  conversant  with  the  art.  Mr. 
Arnold  is  entitled  to  the  credit  of  a  great  accom- 
plishment by  devising  independently  a  system,  which, 
so  far  as  one  can  j  udge  from  the  data  now  at 
hand,  is  simple,  well  rounded  and  practicable.  Those 
who  know  him  and  his  work  have  faith  that  he 
would  not  make  public  announcement  of  his  system 
were  he  not  convinced  that  no  essential  detail  is 
lacking  to  make  the  plan  workable  in  everyday  rail- 
roading. 

The  importance  of  the  application  of  the  alternat- 
ing-current motor  to  railway  work  lies  in  the  fact 
that  it  is  a  long  step  in  advance  in  the  direction 
of  the  introduction  of  electric  traction  on  the  long 
trunk  railroads  now  operated  by  steam  locomotives. 
Electrical  engineers  who  have  heretofore  taken  a 
conservative  position  in  relation  to  this  possibility 
have  more  confidence  in  this  much-discussed  en- 
largement of  the  field  of  electricity  since  Mr.  Arnold 
has  made  known  the  outlines  of  his  electro-pneu- 
matic   system. 

Prophesying  is  ever  a  hazardous  pursuit.  Fur- 
thermore, the  steam  locomotive,  although  uneco- 
nomical, is  such  an  excellent  mechanical  contrivance 
and  so  strongly  intrenched,  that  one  may  well  be 
cautious  in  foretelling  its  retirement  or  partial  re- 
tirement. Nevertheless,  if  Mr.  Arnold's  system 
works  out  as  well  as  it  gives  promise  of  doing, 
it  does  seem  that  electricity  may  be  em- 
ployed to  haul  the  trains  on  a  railroad  of  any 
length  more  cheaply  and  better  than  steam.  But 
this  probability  must  abide  the  stern  test  of  prac- 
tice. We  have  given  our  own  conjectures,  but. 
whatever  the  outcome  of  this  most  interesting  phase 
of  engineering  development,  it  is  a  matter  for  con- 
gratulation that  an  American  engineer  has  opened 
a  door  revealing  a  prospect  of  such  great  possibili- 
ties. 


ViBR.VTTON — not  intentionally  made  for  oscillatory 
purposes,  such  as  Tesla's  name  is  connected  with. 
hut  what  may  be  termed  waste  vibration,  as  from 
power  plants,  railroad  trains  and  the  like — is  taken 
very  seriously  by  a  Russian  engineer  named  Save- 
liefF,  who  recently  read  a  paper  on  the  subject  before 
a  scientific  body  in  Moscow.  This  gentleman  said 
that  vibration  of  this  character  had  been  observed 
for  a  distance  from  the  place  of  origin  as  great 
as  iVj  miles,  even  crossing  rivers.  He  cited  the 
well-known  case  of  the  deep-tunnel  railroads  in  Lon- 
don and  St.  Paul's  Cathedral  and  other  structures, 
and  gave  other  alleged  instances  of  injury  due  to 
vibration  of  the  ground.  The  speaker  was  con- 
vinced, also,  that  to  this  cause  was  due  the  well- 
known  nervousness  of  city  people.  He  therefore 
recommended  that  before  permitting  the  erection  of 
power  plants  city  authorities  should  make  a  careful 
study  of  the  underground  anatomy  of  the  neighbor- 
hood, sanctioning  only  locations  from  which  the 
vibrations  could  do  no  harm.  Mr.  Savelieff  even 
went  so  far  as  to  say  that  under  no  circumstances 
should  factories  be  permitted  within  the  city  limits. 
He  is  convinced  that  the  vibrations  due  to  the  jar 
of  machinery  travel  in  waves  subject  to  the  physical 
laws  governing  the  travel  of  all  wave  impulses. 
As  far  as  possible,  the  foundations  of  power  plants 
should  be  insulated  against  this  wave  propagation. 
For  this  purpose  the  Russian  engineer  has  devised 
a  system  of  foundation  building,  put  into  service  in 
a  10,000-horsepower  electric  power  house  in  St.  Pe- 
tersburg, which  is  not  very  clearly  described  in  the 
Russian  journals.  Encased  piles  seem  to  be  a  fea- 
ture,  however. 

We  fancy  that  the  average  American  engineer  will 
think  that  the  Russian  author  has  greatly  exag- 
gerated the  dangers  to  be  apprehended  from  vibra- 
tion due  to  power  plants,  although  some  annoyance 
is  undoubtedly  due  to  this  source.  Moreover,  so 
far  as  electric  power  generation  is  concerned,  the 
constantly  increasing  tendency  to  build  high-poten- 
tial alternating-current  stations  at  considerable  dis- 
tances from  crowded  centers  of  population  seems 
to  point  to  the   natural   remedy. 


June  28,   1902 

Arnold     Electro-pneumatic    Railway 

System. 
Something  of  a  sensation  was  caused  at  tlie  con- 
vention of  the  American  Institute  of  Electrical  Engi- 
neers in  Great  Harrington,  Mass.,  last  week  by  the 
first  public  announcement  of  the  system  of  alter- 
nating-current railway  operation  on  which  Mr. 
Bion  J.  Arnold,  the  well-known  engineer  of  Chicago, 
has  been  engaged  for  several  years.  In  disclosing 
his  plan  to  the  Institute  Mr.  Arnold  spoke  sub- 
stantially as   follows: 

"During  the  last  three  years,  as  many  of  the  mem- 
bers of  the  Institute  know,  I  have  advocated  the 
use  of  the  alternating-current  motor  for  certain 
classes  of  railway  work  somewhat  earnestly.  I  have 
often  been  asked  by  my  friends  why  I  believed  so 
thoroughly  in  the  alternating-current  motor,  and 
have  been  questioned  rather  closely  at  times  for 
particulars  regarding  a  certain  system  which  I  have 
been  working  upon. 

"I  wish  to  state  that  long  before  I  had  any  fixed 
ideas  as  to  a  system  of  my  own.  a  study  of  the  rail- 
way question  from  an  engineering  standpoint  par- 
tially convinced  me  of  the  necessity  of  the  ultimate 
abandonment  of  the  direct-current  motor  for  heavy 
and  long-distance  service  due  to  the  low  working 
voltage  that  it  was  necessarily  limited  to,  the  re- 
sulting heavy  investment  in  transmission  lines 
thereby  required,  and  the  many  translations  between 
the  power  station  and  the  car  when  any  great  dis- 
tance was  taken   into  account. 

"An  active  connection  with  the  development  and 
construction  of  electric  railways  in  this  country  im- 
pressed me  with  the  correctness  of  my  preconceived 
ideas  to  such  an  extent  that  they  finally  crystalli/ted 
into  a  system  of  electric-railway  construction  upon 
whicli  I  have  lieen  working  for  several  years,  and 
to  which  I  have  alluded  from  time  to  time  without 
giving,  to  those  not  interested  with  me.  any  definite 
information  regarding  it,  for  reasons  well  known 
to  those  working  upon  new  devices. 

"I  have  constructed  20  miles  of  road  for  this  sys- 
tem, together  with  the  necessary  trucks  and  motor 
equipments,  and  as  I  feel  reasonably  sure  of  the 
interest  you  will  take  in  this  system,  I  feel  war- 
ranted in  presenting  it  to  this  Institute. 

"As  I  have  previously  stated  before  this  Institute, 
T  am  particularly  anxious  that  American  engineers 
shall  keep  abreast  with  European  engineers  in  the 
development  of  the  alternating-current  electric  rail- 
way, and  while  some  of  my  brother  engineers  may 
not  agree  as  to  the  practicability  of  my  ideas,  there 
are  others  in  this  Institute  who  I  think  believe  as 
thoroughly  in  the  alternating-current  motor  for  rail- 
way work  as  I  do,  and  whether  my  system  proves 
the  correct  solution  of  the  question  or  not,  I  firmly 
believe  that  the  alternating-current  motor  will  finally 
prevail  for  heavy  railway  work.  The  recent  dis- 
cussions that  have  been  going  on  between  engineers 
in  Europe  and  the  United  States  of  this  question 
have  made  the  subject  a  live  one  at  oresent.  and 
this  is  my  reason  for  presenting  a  brief  description 
of  one  embodiment  of  my  system  at  this  meeting. 

"The  principles  underlying  the  system  I  advocate 
are  as   follows : 

"First — A  single-phase  or  multiphase  motor, 
mounted  directly  upon  the  car.  designed  for  the 
average  power  required  by  the  car.  and  running  con- 
tinuously at  a  constant  speed  and  a  constant  load, 
and.   therefore,    at    maximum   eflSciency. 

''Second — Instead  of  stopping  and  starting  this  mo- 
tor and  dissipatine  the  energy  through  resistances. 
as  is  customary-  with  all  other  systems  known  to  me. 
T  control  the  speed  of  the  car  by  retarding  or  accel- 
erating the  field  or  stator  of  the  motor  by  means  of 
comoressed  air.  in  such  a  manner  that  I  save  a 
portion  of  the  energj^  which  is  ordinarily  dissipated 
through  resistances,  and  store  it  to  assist  in  starting 
the  car.  helping  over  grades,  for  use  in  switching 
purr-oses  and  for  the  operation  of  the  brakes. 

"Third — By  this  method  of  control  I  secure  an 
infinite  number  of  sneeds  from  ;^ero  to  the  maximum 
speed  of  the  car.  which  may  or  may  not  be  at  the 
synchronous  speed  of  the  motor,  for,  with  the  air- 
controlling  mechanism  working  comoressing,  the 
speeds  below  svnchronism  are  maintained,  and.  by 
revprsing  the  direction  of  the  air  through  the  con- 
troller, speeds  above  synchronism  may  be  attained 
for  reasonable  distances.  This  feature  gives  to  the 
alternating-current  motor  the  element  absolutelv  es- 
sential for  practical  railway  ^vork,  for  it  permits  a 
car  or  train  to  ascend  a  grade  at  any  speed  with 
the  motor  working  at  its  maximum  efficiency,  and 
imparting  its  full  power  to  the  car.  When  descend- 
ing the  grade  the  motor  may  utilize  its  full  power 
drawn  from  the  line  in  compressing  air.  or  it  may 
be  used  to  compress  air  with  the  stored  energy  of 
the  train,  thereby  acting  as  a  brake. 

"Fourth — By  virtue  of  the  air-storage  feature,  each 
car  becomes  an  independent  unit  and  capable,  in  case 
of  loss  of  current  from  the  line,  of  running  a  rea- 
sonable distance  without  contact  with  the  working 
conductor,  and  this  without  the  aid  of  storage  bat- 
teries. This  feature  will  enable  a  car  to  work  on  a 
high-tension  trolley  wire  or  active  conductor  over 
private  right-of-way,  and  allow  the  active  conductor 
to  be  stopped  where  the  private  right-of-way  ceases, 
and  the  car  to  oroceed  through  a  citv  or  town  on 
any  tracks,  whether  electrically  equipped  or  not.  until 
it  reaches  the  outskirts  of  the  city  or  town,  where 
it  can  take  up  the  w^orking  conductor  again  on  pri- 
vate right-of-way.     This  feature  is  also  valuable  in 
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switching  work,  for  each  car,  being  independent,  can 
leave  the  main-line  track  and  operate  over  switches 
or  sidings  without  complicating  the  yards  with  addi- 
tional overhead  or  third-rail  conductors,  thus  neces- 
sitating through  line  conductors  over  main-line  track 
or  tracks  only. 

"f'ifth — Since  a  single-phase  motor  can  be  used, 
the  motors  can  be  supplied  with  current  from  a 
single  overhead  wire  or  third  rail,  and  with  a  single 
rail-return  circuit,  thus  permitting  the  overhead  con- 
struction, or  third-rail  construction,  to  conform  to 
the  standard  of  to-day,  except  that  a  much  higher 
working  voltage  can  be  used,  provided  the  insulation 
is  taken  care  of.  Furthermore,  in  steam-railway 
work  this  system,  by  virtue  of  its  single-phase  fea- 
ture, will  only  require  the  use  of  one  of  the  track 
rails  for  the  return  circuit,  thus  leaving  the  other 
rail  for  the  use  of  the  signal  system,  which,  up  to 
the  present  time,  does  not  seem  to  have  been  satis- 
factorily solved  without  the  use  of  one  of  the  track 
rails. 

**Sixth — The  current  will  be  taken  from  the  work- 
ing conductor  at  any  voltage  up  to  the  limit  of 
the  insulation,  and  in  case  this  voltage  is  high  (I 
am  building  my  line  for  15,000  volts),  a  static  trans- 
former will  be  carried  upon  each  car  and  the  pressure 
reduced  from  the  line  voltage  to  the  voltage  of  the 
motor,  which,  in  the  case  under  construction,  is  de- 
signed for  200  volts.  Where  it  is  unnecessary  to 
utilize  so  high  a  line  pressure  the  motor  may  be 
designed  for  the  working  voltage  and  the  current 
fed  directly  from  the  working  conductor  into  the 
motor,  thus  eliminating  the  static  transformer.  When 
a  high-voltage  working  conductor  and  static  trans- 
former are  used,  and  it  is  thought  advisable  to  u.se 
a  working  conductor  through  cities  or  towns,  this 
working  conductor  will  be  supplied  with  energy 
through  a  stationary  transformer  at  each  city  limit, 
thus  making  the  working  conductor  through  the 
cities  or  towns  safe. 

"Seventh — By  virtue  of  the  speed  of  the  motor  and 
its  constant  load,  either  when  the  car  is  in  motion 
or  when  it  is  standing  still,  and  the  motor  is  com- 
pressing air,  the  variable  load  now  customary  in 
'"ctric-railway  power  plants  is  eliminated,  and  the 
power  station  works  at  practically  a  constant  load, 
thereby  eliminating  a  large  part  of  the  investment 
at  present  requisite  in  power-station  and  line  con- 
struction. Furthermore,  by  virtue  of  the  air-storage 
feature,  each  car,  in  the  particular  apparatus  I  have 
designed,  is  capable  at  any  time  when  current  is  on 
the  working  conductor  of  delivering  to  the  car  wheels 
a  much  greater  torque  in  proportion  to  the  capacity 
of  the  motor  than  is  possible  with  any  electrical  sys- 
tem known  to-day. 

"I  believe  that,  by  the  adoption  of  this  system,  the 
following  results  will  be  accomplished: 

"First — The  entire  elimination  of  the  present 
standard  system  of  rotary-converter  sub-station  plant, 
together  with  the  maintenance  thereon  and  the  cost 
of   the   necessary  attendants. 

"Second — A  large  reduction  In  the  first  cost  of 
electrically  equipping  long-distance  railroads,  thereby 
making  it  feasible,  from  an  engineering  and  business 
standpoint,  to  equip  many  roads  which  cannot  now  be 
shown  to  be  advisable,  thus  opening  up  the  steam- 
railway  field  to  the  industry  In  which  we  are  now 
engaged." 

Mr.  Arnold  also  stated  another  advantage  in  the 
elimination  of  brake-shoe  loss.  The  motors  used 
would  be  probably  wound  for  moderate  voltage,  de- 
rived from  the  secondary  of  a  transformer  carried 
on  the  car.  except  in  cities,  where  the  moderate 
voltage  might  be  derived  directly  from  the  trolley 
wire,  through  transformers  placed  at  the  city  limits. 
Such  arrangement  might  reduce  the  amount  of  air 
storage  otherwise  necessary. 

This  plan  was  listened  to  with  great  interest  by 
the  members  of  the  Institute,  who  warmly  com- 
mended It  for  its  simplicity  and  its  great  possibilities 
in  the  introduction  of  electricity  on  long  railroads 
now  operated  by  steam  power. 
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Extensions  to  Milwaukee  Railway  and 
Light  Plant. 
Plans  have  been  outlined  by  the  Milwaukee  Elec- 
tric Railway  and  Light  Company  of  Milwaukee, 
Wis.,  for  a  large  power  plant  to  replace  the  present 
station.  The  new  plant  will  be  on  the  Milwaukee 
River,  adjoining  the  site  of  the  present  plant,  and  it 
is  said,  will  ultimately  cost  $4,000,000.  As  soon  as 
it  can  be  determined  to  the  company's  satisfaction 
whether  the  steam  turbine  is  to  replace  the  steam 
engine,  which,  it  Is  expected  will  be  known  in  a 
year  or  two,  the  contracts  for  the  new  plant  will  be 
let.  The  company  has  just  contracted  for  a  $250,- 
000  storage  battery,  which  will  be  placed  on  the 
second  floor  of  the  present  plant.  This  battery  will 
be  used  as  an  equalizer  for  both  railway  and  light 
service  and  will  be  able  to  carry  the  entire  load  of 
the  system  for  an  hour.  John  I.  Beggs,  manager 
of  the  company,  is  quoted  as  saying  that  a  contract 
has  also  been  let  for  a  $51,000  switchboard  for  its 
present  plant.  These  improvements  are  made  nec- 
essary by  the  growth  of  the  company's  service. 
During  this  year  the  company  also  plans  to  lay 
r. 000,000  feet  of  underground  conduit  and  install 
150,000  feet  of  cable. 


Prof.  John  B.  Johnson. 

Professor  John  Butler  Johnson,  dean  of  the  col- 
lege of  engineering  in  the  University  of  Wisconsin 
at  Madison,  was  instantly  killed  on  June  23d,  near 
Fennville,  Mich.  He  fell  from  a  load  of  household 
goods  he  was  moving  to  his  summer  cottage  near 
Pier  Cove,  and  a  wheel  of  the  wagon  ran  over  his 
head,  crushing  it.  Professor  Johnson  was  52  years 
of  age  and  had  been  dean  of  the  college  of  engineer- 
ing at  Madison  since  January  17,  1899,  the  place 
being  created  at  that  time.  Before  that  he  was  for 
16  years  professor  of  civil  engineering  at  Washing- 
ton University,  St.  Louis,  Mo.  He  graduated  from 
the  University  of  Michigan  in  1878,  receiving  the 
degree  of  civil  engineer,  and  from  that  time 
till  he  took  his  position  in  St.  Louis  he  was 
an  United  States  assistant  engineer  on  the  Lake 
Surveys  and  the  Mississippi  River  Surveys.  Pro- 
fessor Johnson  had  for  many  years  been  recognized 
as  an  engineer  of  high  rank,  and  his  addresses  and 
contributions  on  engineering  subjects  have  been 
widely  reviewed  and  commended.  He  is  also  the 
author  of  several  civil-engineering  works.  For  some 
time  he  was  president  of  the  Engineers'  Cluh  of  St. 
Louis.  He  was  fellow  and  past  vice-president  of  the 
American  Association  for  the  Advancement  of 
Science,  a  prominent  member  of  the  Society  for  the 
Promotion  of  Engineering  Education,  and  a  member 
of  the  American  Society  of  Civil  Engineers  and  the 
American  Society  of  Mechanical  Engineers.  He  was 
also  pro.mincnt  in  religious  work  in  Madison.  A 
widow  and  three  children  survive  him. 


Charles  Tripler  Child. 

[Special  dispatch  to  the  Western  Electrician.) 

New  York,  June  24.— Charles  Tripler  Child,  tech- 
nical editor  of  the  Electrical  Review  of  this  city, 
died  at  the  home  of  his  father-in-law,  the  Rev.  John 
R.  Cushing,  in  Gleasondale,  Mass.,  yesterday  morn- 
ing  from   typhoid   fever. 

Mr.  Child  was  a  graduate  of  Johns  Hopkins  LTni- 
versity  and  a  special  student  in  physics  and  math- 
ematics under  the  late  Prof.  Henry  A.  Rowland. 
He  was  associated  with  Lieut.  Frank  J.  Sprague  In 
the  Installation  of  the  first  electric  railway  built  In 
the  United  States  at  Richmond,  Va.,  in  1887  and 
1888.  Going  to  Washington  in  1892,  he  took  charge 
of  the  United  States  Astrophysical  Observatory  of 
the  Smithsonian  Institution,  and  under  -his  super- 
vision were  conducted  many  of  the  elaborate  re- 
searches of  Prof.  S.  P.  Langley.  For  three  years 
he  had  been  technical  editor  of  the  Electrical  Review. 

Mr.  Child  was  a  member  of  the  American  Insti- 
tute of  Electrical  Engineers  and  several  other  tech- 
nical and  scientific  societies.  He  was  born  at  Rich- 
mond, Va.,  in  1867,  where  the  remains  will  be  In- 
terred on  Wednesday.  The  funeral  services  were 
held  to-day  at  Gleasondale.  Mr.  Child  was  widely 
known  and  very  popular  with  the  electrical  engineer- 
ing profession.  He  numbered  among  his  friends 
nearly  every  leading  electrical  educator  and  engineer 
In  the  United  States  and  many  in  Europe.  He  was 
an  accomplished  linguist  and  wrote  and  spoke  several 
foreign  languages.  He  possessed  the  ability  of  stat- 
ing intricate  electrical  propositions  in  simple  and 
easily  understood  terms.  His  death  is  received  with 
sincere  regret  of  every  one  in  the  electrical  field. 


The  Law  of  the  Moonlight  Schedule. 

A  correspondent  writing  from  an  Ohio  city  asks 
for  information  which  some  of  the  readers  of  the 
Western  Electrician  may  be  able  to  give.  He  wants 
a  definition  of  a  street-lighting  contract  under  the 
moonlight  schedule.  "Does  such  a  contract  mean," 
he  asks,  "that  the  central  station  must  furnish  light 
on  cloudy  nights,  even  If  the  moon  be  shining  be- 
hind the  clouds,  or  can  the  central  station  rightfully 
assert  that  its  part  of  the  contract  Is  carried  out  if 
it  furnishes  light  at  all  times  when  the  schedule  says 
there  is  no  moonlight?"  The  Western  Electrician 
will  be  glad  to  publish  letters  giving  the  experience 
of  managers  on   this   point. 


Coal  in  Storage  for  Power  Plants. 

The  possibilities  of  there  being  a  tie-up  in  the 
supply  of  ooal  from  the  mines  has  led  many  of  the 
largest  consumers  In  Chicago  to  lay  in  considerable 
coal  in  storage.  The  Chicago  Edison  Company  is 
storing  30,000  tons  and  already  has  about  18,000  to 
20,000  tons  on  hand.  Most  of  this  is  stored  in  the 
open  at  Brighton  Park,  in  the  southwest  part  of  the 
city.  This  supply  would  be  sufficient  to  run  the 
company  for  a  month  or  more.  The  local  traction 
companies  are  also  said  to  have  a  month's  supply 
on  hand. 
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AMERICAN  INSTITUTE  OF   ELECTRICAL  ENGINEERS. 

NINETEENTH  ANNUAL  CONVENTION  AT  GREAT  BARRINOTON. 

LSpecial  correspoDdeoce  of  the  Western  Electriciao.) 


Great  Barringlon,  Mass.,  June  21. — The  nineteeiUh 
annual  convention  of  the  American  Institute  of 
IClectrical  Engineers,  just  held  at  this  place  was  an 
unqualified  success.  Not  only  were  the  papers  and 
the  discussions  interesting  an<l  timely,  but  the  de- 
lights of  the  Berkshire  Hills  and  the  festivities  pro- 
vided through  the  kindness  of  the  people  of  Great 
Harrington  and  Pittsficld  were  so  varied  and  enjoy- 
ahle  that  everyone  voted  the  convention  the  best  the 
Institute  had  ever  held.  Over  250  persons  were  in 
attendance,  including  many  ladies.  Among  the  gen- 
tlemen present  were  the  following-named; 

B.  H.  Mullln.  Ij.  fiutpiann.  .Tosoph  Wctzler,  L.  Stlri- 
luKor,  W.  H.  Wiley.  W.  II.  IIiilo,  A.  P..  Sec,  Rnllih  W. 
Pope.  P.  A.  Piittisnn.  J.  S.  Peek.  Charles  L.  Clarki'. 
Louis  Duiieai),  T.  C.  Martin.  L.  Knowles  Perot.  J.  M. 
Wakeinan.  A.  B.  Konnelly.  C.  W.  Prieo,  R.  D.  Lllll- 
liridse.  W.  C.  .imlrews.  C^alvert  Townloy.  Carl  HorliiK. 
ly.  B.  Mark.s.  William  Mavcr.  .Tr..  J.  W.  Lleb.  Jr..  (3eoi-s;i- 
V.  Sever,  T.  E.  Mnrrav,  Arthur  Williams.  C.  O.  Mailloux. 
II.  b.  Reed.  William  Stanley.  C,  P.  Steinmctz,  Calvin  W. 
Itlee.  F.  A.  C.  I'errino.  A.  V.  Garratt.  Joseph  Sachs. 
E.  G.  Bernanl,  G.  W.  Patter.'-on,  .Jr..  W.  J.  Lloyd.  C.  C. 
Cliesnev.  John  liurpl-y.  H.  W.  Buck.  C.  P.  JIattliews, 
A.  G.  Grier.  P.  H.  Thomas.  E.  B.  Rosa.  A.  P.  Jcnkj, 
MorKan  Brook.s.  J.  F.  Kelly,  Henry  S.  Eddy.  S.  D.  Field. 
II.  G,  Relst.  Auiu.st  Kruesi,  F.  S.  Pearson.  C.  B.  BililuT, 
A.  n.  Arnislrong.  P.  B.  Woodworth.  E.  J.  Willis,  R.  B. 
On-ens.  W.  D.  Weaver.  H.  Ward  Leonard.  Blilm  Thoni- 
.son.  W.  E.  Goldsborough.  W.  J.  Jenks.  Herbert  Llovd. 
J.  B.  Bntz.  W.  B.  Potter.  E.  J.  BerK.  W.  S.  Anilrews. 
Richard  Varley.  F.  J.  Sprague.  B.  J.  Arnold,  R.  W.  Loh- 
mann.  G.  A.  Hamilton.  Samuel  Sheldon,  W.  L.  Ru;,'k. 
olierlin  Smith,  C.  S.  Bradley,  F.  B.  Crocker,  D.  R.  Love- 
joy.  ■  •      '    ll        ! 

The  Western  Electrician  of  last  week  told  of  the 
special  train  from  New  York  and  of  the  reception 
on  Tuesday  evening,  June  17th.  This  report  may 
"■'■11  begin,  then,  with  the  opening  session  on 
Wednesday   morning. 

Wednesd.'W. — Alternatin'g-cl'rrext    Methods    .\nd 
App.\ratus. 

The  convention  was  called  to  order  by  President 
C.   P.    Steinmetz. 

The  first  paper  upon  the  programme.  "A  Method 
of  Coiupounding  .Alternating-current  Generators  and 
Motors.  Direct-current  Generators,  Synchronous  Mo- 
tor-generators and  Sychronous  Converters,"  by  Frank 
George  B;ium,  was,  in  the  absence  of  the  author,  pre- 
sented in  abstract  by  Dr.  F.  A.  C.  Perrine.  The  novel 
feature  of  the  method  is,  briefly,  the  operation  of  a 
small  auxiliary  machine,  or  compensator,  run  syn- 
chronously with  the  main  generator  or  motor,  and 
affecting  through  the  field  of  the  exciter  the  main 
machine.  The  control  may  be  by  means  of  the  ex- 
citer's regular  field,  but  is  preferably  connected  with 
an  additional  and  independent  field,  since  with  that 
arrangement  there  is  no  change  made  in  the  usual 
circuits :  hence,  if  the  compensator  does  not  work, 
it  is  only  necessary  to  regulate  by  hand,  as  usualj 
without  changing  any  switch  whatever.  The  com- 
pensator is  so  small  a  machine,  only  a  half-kilowatt 
compensator  being  required  for  a  10,000-kilowatt 
station,  that  the  seeming  complication  is  not  serious 
and  edds  very  little  to  the  expense. 

At  the  request  of  President  Steinmetz  the  dis- 
cussion of  the  paper  was  opened  by  Di.  Perrine, 
who  reported  the  results  of  a  test  that  Mr.  Baum 
had  made  with  his  apparatus  at  Stockton.  Cal.  It 
was  shown  that  conditions  which,  without  the  com- 
pensator reduced  the  voltage  of  lamps  in  secondary 
circuit  from  116  to  85,  with  only  a  return  to  go,  un- 
less remedied  by  the  switchboard  attendant,  became 
with  the  compensator  a  two-second  reduction  to  90 
volts  with  an  immediate  return  to  116  without  manip- 
ulation of  the  switchboard. 

President  Steinmetz  suggested  that  perhaps  Mr. 
Baum's  device  had  limitations,  such  as  are  found 
in  a  rectifier,  which  would  not  permit  it  to  handle 
all  kinds  of  loads  satisfactorily,  and  that  it  might 
under  certain  conditions  produce  a  hunting  action, 
as  he  had  tried  some  experiments  that  were  dis- 
appoint ing  on  that  account.  He  further  said  that 
the  a-.ithor's  statement  in  opening  his  paper  as  to 
the  disuse  of  plain  shunt-wound  generators  needed 
correction,  in  that  such  machines  are  in  good  stand- 
ing in  all  large  ligliting,  and  in  some  large  power, 
stations,  where  the  distance  of  transmission  was 
not  great.  He  also  suggested  the  difficulty  of 
obtaining  synchronous  rotation  for  such  a  compen- 
sator in  connection  with,  say,  a  96-pole  alternator, 
that  number  of  poles  being  absurd  for  the  small 
compensator,  and  gearing  of  such  a  machine  being 
unsatisfactory. 

The  second  paper  to  he  read  was  that  of  Maurice 
Lcblanc.  presented  by  Mr.  Thomas.  This  paper,  en- 
titled ''Formula  for  Calculating  the  Electromotive 
Force  at  any  Point  of  a  Transmission  Line  for  Al- 
ternating Current."  gives  a  rather  complicated  and 
formidable  formula,  which  recognizes  the  possible 
existence  of  instantaneous  current,  or  electromotive- 
force  differences  in  a  long  transmission  line,  a  fact 
entirely  ignored  by  the  usual  formulas.  No  one  ap- 
peared willing  to  dispute  Mr.  Leblanc's  conclusions 
or  to  question  his  huge  radical  sign,  but  it  appeared 
that  under  usual  operating  conditions  the  allowance 
for  wave  difference  in  different  parts  of  a  circuit 
might  be  neglected,  if  it  be  kept  in  mind  that  such 
wave  diff'.ience  might  become  of  consequence  if 
the  Iransrnission  line  be  extremely  long,  or  the  fre- 
quency  or  any  overtones  are  high. 

H.   W.   Buck   presented  his  paper  on   "The   New 


Generating  Plants  of  the  Niagara  Falls  Power  Com- 
pany," and,  owing  to  the  general  interest  on  that 
subject,  was  requested  to  read  it  in  full.  [This  paper 
is  presented  almost  in  full  elsewhere  in  this  issue. — 
Ed.]  Discussion  of  this  paper  took,  in  general,  the 
form  of  questions,  which  elicited  the  further  infor- 
mation that  the  weight  of  the  armatures  was  sup- 
ported by  hydraulic  pistons,  using  a  pressure  of  400 
pounds  per  square  inch.  In  answer  to  a  question 
regarding  the  wabbling  of  the  shafts  of  the  present 
generators.  Mr  Buck  said  that  this  was  more  appar- 
ent Ihan  real,  owing  to  the  fact  that  the  shafts  were 
hollow,  being  made  of  boiler-iron  plate,  and  that 
the  seam  projected  more  than  the  rest  of  the  surface 
of  the  shaft.  Mr.  Thomas  asked  if  there  would  be 
any  duty  upon  electricity  exchanged  between  the 
plants  upon  opposite  shores,  and  was  told  that  rulings 
of  both  the  .American  and  Canadian  governments 
had  been  that  electricity  was  imponderable,  and  hence 
not  dutiable.  The  line  to  Toronto  would  be  at  40,000 
or  60.000  volts.  A  new  type  of  insulator  had  been 
de\'ised  for  this  line,  somewhat  like  a  grooved  roll- 
ing pin,  placed  horizontally,  and  supported  at  both 
ends,  the  length  varying  from  eight  to  14  inches. 
The  conductor  rests  in  one  of  the  grooves  and  is 
tied  into  place. 

President  Steinmetz  presented  his  paper,  "Notes 
on  the  Theory  of  the  Synchronous  Motor,  with 
Special  Reference  to  the  Phenomenon  of  Surging," 
in  abstract  only.  The  paper  is  mathematical,  and 
treats  of  the  errors  caused  by  assuming  that  a  syn- 
chronous motor  maintains  uniform  speed.  The  au- 
thor shows  that  there  will  be  a  pulsation  of  the 
motor  a  little  behind  and  a  little  ahead  of  its  average 
position,  changing  phase  relations  rapidly,  and  indi- 
cates how  the  machine  may  be  designed  and  operated 
to  be  as  free  as  possible  from  these  pulsations. 

In  discussion,  the  paper,  being  mathematical,  was 
not  reviewed,  but  talk  drifted  into  the  advantages 
and  disadvantages  of  the  use  of  analogies,  it  being 
often  found  that  the  analogy  was  quite  as  difficult 
as  the  electrical  fact  to  understand.  In  concluding 
Mr.  Steinmetz  urged  the  importance  of  not  losing 
sight  of  the  physical  fact  as  interpreted  by  the  math- 
ematical   formula. 

Wednesday's  Entertainments. 

On  Wednesday  afternoon  William  Stanley  enter- 
tained the  Institute  in  two  distinct  ways — by  throw- 
ing open  the  factory  of  the  Stanley  Instrument  Com- 
pany, and  by  placing  his  estate,  Brookside,  in  charge 
of  the  ladies  of  the  Thursday  Morning  Club,  who 
presented  a  play,  and  served  afternoon  tea  in  its 
beautiful  grounds.  It  is  needless  to  say  that  both 
entertainments  were  well  patronized  and  enjoyed. 

In  the  evening  everybody  proceeded  to  the  town 
hall,  in  honor  of  the  occasion  decorated  with  the 
Institute  badge  done  in  incandescent  lamps,  and 
with  festoons  of  lamps  within  and  without.  The 
entertainment  provided  was  a  lantern  exhibit.  Sec- 
retary Pope  felicitously  introduced  the  various  speak- 
ers. T.  C.  Martin  presented  slides  showing  the  prog- 
ress of  exposition  lighting  from  Chicago,  through 
Paris  to  Buffalo.  He  wittily  alluded  to  Mr.  Stier- 
inger  in  the  audience,  to  whose  ingenuity  the 
public  is  indebted  for  the  remarkably  attractive 
incandescent  lighting  of  the  several  American  ex- 
positions. In  the  absence  of  Mr.  Lozier.  Mr.  Spell- 
rnire  of  the  Bullock  Electric  Manufacturing  Company 
showed  motor  applications  from  a  locomotive  crane 
to  a  quick-restaurant  food  and  cash  railway.  Dr. 
Perrine  described  pictorially  Pacific  Coast  transmis- 
sion enterprises,  showing  the  resourcefulness  of 
the  engineers  there.  A.  P.  Jenks  exhibited  "what 
no  patents  could  control."  the  lightning  flash.  A 
wonderfully  complete  collection  of  such  pictures 
was  thrown  upon  the  screen  with  striking  effects. 
Elihu  Thornson  closed  the  meeting  by  stating  re- 
cent   deductions    which    such    pictures    warrant. 

Thursday  Morning. — Railway  Papers. 

The  first  paper  was  that  by  A.  H.  Armstrong  on 
"Heating  of  Railway  Motors."  This  paper  gives  in 
convenient  form  for  reference  data  and  curves  show- 
ing what  power  is  required  for  cars  operated  under 
various  conditions  of  speed,  grade,  weight,  etc.  The 
writer  desires  a  more  accurate  rating  of  the  rail- 
way motor  than  the  customary  one  depending  upon 
the  permissible  heating  under  maximum  current  ap- 
plied for  one  hour. 

W.  B.  Potter  of  Schenectady  next  presented  a 
paper  on  "Coiuparative  Acceleration  Tests  of  Steam 
and  Electric  Traction,"  prepared  by  B.  J.  Arnold 
and  himself.  This  is  a  valuable  contribution  to 
the  available  data  of  the  subject,  and  a  compre- 
hensive abstract  will  he  published  in  the  Western 
Electrician   of   a   later   date. 

A  paper  omitted  from  Wednesday's  session,  that 
of  Mr.  C.  O.  Mailloux  on  "Notes  on  an  Experiment 
with  Single-phase  Alternators  on  Polyphase  Cir- 
cuits," was  next  read  by  the  author  and  was  re- 
ceived with  great  interest.  Mr.  Mailloux  showed 
that  two  old-type  single-phase  alternators  which  had 
been  superseded  by  a  three-phase  transmission,  might 
slill  be  utilized  in  case  of  need  through  the  Scott 
arrangement  of  transformers  for  operating  the  Ihree- 
pliase  system.  Once  synchronized  with  the  line  cur- 
rents they  kept  in   perfect   synchronism   even   when 


tlie  three-phase  generator  was  cut  off.  This  was 
effected  through  the  regulating  power  of  a  rotary 
converter,  connected  with  the  line  and  furnishing 
current  to  a  street  railway.  There  was  no  me- 
chanical connection  whatever  between  the  two  sin- 
gle-phase alternators,  their  quarter-phase  relation  be- 
ing maintained  entirely  electrically  through  the  sys- 
tem  of    transformers   and    converters. 

The  discussion  upon  this  paper  by  Mr.  Potter 
brought  out  the  point  that  Ihe  plant  might  be 
started  up  without  the  aid  of  the  three-phase  gen- 
erators, with  the  exercise  of  care.  Mr.  Steinmetz 
stated  that  the  e.xperuuent  only  went  to  prove  that 
an  mfinite  variety  of  conditions  would  be  operative, 
the  regulatmg  effect  of  machines  acting  in  .synchron- 
ism having  considerable  Hexibilitv.  While  it  is 
easier  to  operate  two  or  three-phase  machines,  sin- 
gle-phase machines  can  often  be  kept  in  reserve  for 
use  m  such  combinations.  Mr.  Murphy  of  Kansas 
spoke  of  having  tried  successfully  a  somewhat  simi- 
lar plan. 

Mr.  B.  J.  Arnold  now  appeared,  having  been  de- 
layed by  no  fault  of  electric  traction,  and  pre- 
sented bis  paper  entitled  "Method  of  Ascertaining 
from  Dynamometer  Car  Records  the  Power  Re- 
quired to  Operate  the  Mott  Haven  Division  of  the 

.  }■  '-• .  ^  ^-  ^-  ^^  K-  ''"d  tl'e  Relative  Costs 
of  Operation  by  Steam  and  Electricity."  This  long 
title  shows  the  scope  of  the  paper,  which,  under  a 
shorter  heading,  is  printed  in  long  abstract  elsewhere 
iti  this  issue.  It  was  received  as  another  very  valua- 
ble contribution,  and  Mr.  Arnold  was  complimented 
in  not  only  having  made  such  full  tests  within  so 
short  a  time,  but  in  having  presented  the  same  to 
the  Institute.  The  paper  was  greeted  with  hearty 
applause. 

Next  followed  Mr.  C.  O.  Mailloux's  second  paper 
"Notes  on  Railway  Speed-time  Curves,"  a  beautiful 
treatment  of  the  subject  from  a  somewhat  mathe- 
matical and  academic  standpoint,  but  with  practical 
suggestions  as  to  limitations  and  utility.  In  ap- 
pendixes are  given  in  convenient  form  information 
as  to  definitions  and  the  derivation  of  useful  formu- 
las directly  in  line  with  the  information  presented 
by   other  authors'   papers. 

The  railway  papers  were  together  thrown  open 
for  discussion,  and  with  remarks  by  F.  J.  Sprague 
E.  Thomson.  C.  P.  Steinmetz.  H.  Ward  Leonard! 
Oberlin  Smith  and  F.  S.  Pearson,  there  was  no  lack 
of  interesting  discussion.  Mr.  Sprague  thought  that 
the  profit  to  the  steam  railway  of  the  introduction 
of  electricity  would  be  rather  in  increased  traffic 
than  in  actual  economy  of  operation.  A  single  size 
of  electric  locomotive  could  be  chosen  for  all  weights 
of  train,  using  two  or  more  units  in  connection  with 
extraordinary  loads,  much  more  successfully  than 
in  the  case  of  steam  locomotives.  Mr.  Pearson 
believed  that  the  time  for  greatly  increased  speeds 
already  possible  with  electric  motors  has  arrived, 
the  problem  being  one  of  track  and  other  mechanical 
construction,  rather  than  one  of  electricity.  Mr. 
Smith  spoke  of  greatly  increased  speeds,  as  from 
two  to  three  miles  per  minute,  being  controlled  by 
considerations  of  finance  rather  than  of  constructive 
engineering. 

Mr.  Leonard  spoke  of  the  greater  progress  making 
abroad  in  the  application  of  alternating  current  to 
railroading,  and  hinted  at  a  new  multiple-unit  .sys- 
tem of  control  for  which  he  had  recently  received 
patents.  Mr.  Armstrong  spoke  of  the  necessarily 
higher  voltage  required  for  high  speeds,  not  merely 
to  reduce  the  quantity  of  current,  but  to  cover  the 
great  distances  concurrent  with  high  speeds.  Mr. 
Patton  advocated  the  reduction  of  equipment  of  each 
car  to  its  simplest  form,  and  said  that  any  arrange- 
ment by  which  small  stations  could  be  operated  more 
economically  would  tend  to  permit  the  placing  of 
more  frequent  stations  along  an  electric  road,  and 
hence  permit  the  use  of  lower  voltages  than  would 
now  be  feasible.  He  also  advocated  strongly  the 
increase  of  the  standard  wheel  base  from  six  feet 
to  something  greater,  and  certainly  not  less  than 
6%  feet. 

It  having  become  known  that  Bion  J.  Arnold  of 
Chicago  was  prepared  to  speak  upon  the  use  of 
alternating  current  for  long-distance  roads,  he  was 
now  requested  to  state  his  views,  which  he  did  with 
so  much  of  novelty  as  to  excite  great  anplause. 
fAn  abstract  of  Mr.  Arnold's  address  is  given  on 
the   preceding  page.] 

Thursday's  Relaxations. 

There  was  given  at  Barrington  House  on  Thurs- 
day afternoon,  with  the  compliments  of  Mr.  Searles, 
an  organ  recital  by  Henry  R.  Shelley,  organist. 
The  organ  was  of  great  size,  and  placed  in  a  large 
hall   evidently  built  especially  for  the  purpose. 

The  evening  was  devoted  to  dancing  by  invita- 
tion of  the  Ladies'  Thursday  Morning  Club.  The 
assembly  was  held  in  the  town  hall,  already  men- 
tioned as  decorated  for  the  occasion  of  the  visit 
of  the  engineers  with  festoons  of  evergreen  and 
electric  lamps.  The  festivities  lasted  far  into  the 
night. 

Frida'y's  Proceedings. 

The  first  paper  on  Friday  morning's  programme. 
"The  Function  of  Shunt  and  Series  Resistance  in 
T.ightning  Arresters."  was  read  by  the  author, 
Percy  H.  Thomas  of  Pittsburg.  After  a  short  ac- 
count of  the  discovery  of  the  action  of  the  .shunted 
'■esistance.  Mr.  Thomas  describes  the  arrester,  which 
he  states  is  adapted  to  alternating  circuits  only.  It 
is  a  spark-gap  arrester  with  n  series  resistance  as 
usual.    A   part    of    the    spark-gaps,   say  half,   are 
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shiimed  by  a  properly  proportioned  resistance,  giv- 
ing an  easy  patli  for  liglitning.  and  one  whicli  is 
more  readily  opened  qnickly,  when  the  generator 
current   follows  tlie   lightning. 

The  next  paper  was  "The  Electrostatic  Wattmeter 
in  Commercial  Measurement,"  by  Miles  Walker  of 
Pittsburg,  but  read,  in  the  absence  of  the  author, 
by  C.  E.  Skinner.  It  is  stated  that  this  type  of 
instrument,  while  not  new,  is  but  little  known,  that 
it  is  particularly  adapted  for  high  voltages,  will 
iiive  accurate  readings  at  low-power  factors,  is 
cheap  and  reliable.  However,  it  is  not  a  portable 
instrument,  and  is  somewhat  slow  in  action.  Suf- 
ficient data  are  given  to  enable  such  an  instrument 
to  be  constructed. 

"EnergA'  Loss  in  Insulating  Materials  When  Sub- 
iccted  to'  High-potential  Stress"  is  the  title  of  the 
third  paper,  read  by  its  author,  Charles  Edward 
Skinner,  of  Pittsburg.  Pa.  It  has  often  been  no- 
ticed that  heat  has  been  developed  in  dielectrics 
when  under  test  with  alternating  potential,  to  ac- 
count for  which  various  theories  have  been  ad- 
vanced. The  results  of  evperiments  described  show 
a  rapid  rise  of  temperature  sometimes  continuing 
until  the  material  becomes  charred  and  the  insulat- 
ing qualitv  destroyed.  Moisture  present  produces 
more  rapid  increase  in  temperature.  A  cooling  de- 
vice as  by  ventilation  will  preserve  the  msulatmg 
property  longer.  It  results  that  a  long-contmued 
test  may  injure  insulation  without  any  appearance 
of  injui-v.  accounting  for  many  breakdowns.  The 
loss  in  the  armature  insulation  of  a  5.000-kilowatt 
alternator,  tested  at  2^,000  volts,  was  found  to  be 
about  five  kilowatts,  but  not  enough  to  damage  the 
insulation.  •       ,u 

These  three  papers  bemg  upon  allied  topics  tne 
discussion  was  opened.  Professor  Nichols  suggested 
that  a  measurement  of  dielectric  heating  might  be 
obtained  through  its  expansion,  and  thought  the  pa- 
per of  great  importance  in  the  manufacture  of  ca- 
bles for  high-tension  alternating  currents.  Refer- 
ring to  Mr.  Thomas'  paper.  Dr.  Perrine  suggested 
the"  danger  of  resonance  effects  by  improper  open- 
in''  of  a  line  by  an  arrester,  stating  that  such 
resonance  might  do  more  serious  damage  than  the 
lightning  itself.  Possibly  a  different  design  of 
arrester  should  be  placed  at  the  end  of  a  trans- 
mission line  from  one  satisfactory  at  the  power- 
house end.  Referring  to  Mr.  Skinner's  paper  he 
said  that  even  a  very  slight  amount  of  moisture  in- 
creased the  heating,  hence  the  great  importance  of 
perfect  drraess  in  cables.  Possibly  the  effect  might 
be  due  at"  least  in  part  to  electrolytic  action,  as  he 
had  known  a  cable  to  act  quite  like  a  storage  bat- 
tery, giving  out  current  for  a  long  time,  especially 
in  "the  case  of  one  insulated  with  shoddy  rubber. 
Cables  often  seem  to  break  down  at  some  critical 
electromotive  force,  regardless  of  the  thickness  of 
insulation  due  no  doubt  to  the  effect  described  by 
Mr  Skinner.  He  suggested  the  possibility  in  some 
insulations  of  the  presence  of  vacuous  or  nearly 
vacuous  spaces,  offering  far  less  resistance  than 
air  at  normal  pressure.  Elihu  Thomson  called  at- 
tention to  an  old  suggestion  of  increasing  the  diarn- 
eter  of  the  conductor  to  reduce  the  surface  strain 
per  unit  area.  Mr.  Mailloux  spoke  of  the  thmning 
of  any  viscous  insulating  material  before  rupture 
at   a  particular  point. 

Mr  Steinmetz,  referring  to  lightning  arresters, 
said  that  the  length  of  spark-gap  depended  upon  the 
material  of  the  arrester  as  well  as  upon  the  current 
that  might  follow.  There  should  be  installed  a 
large  number  of  arresters. 

P  B.  Woodworth  spoke  of  the  great  impairment 
of  the  insulating  quality  of  oil  in  transformers  by 
even  the  smallest  quantity  of  moisture,  stating  that 
the  insulation  dropped  from  16  times  to  only  twice 
that  of  air  in  a  certain  experiment.  Less  than  one- 
tenth  of  one  per  cent,  of  moisture  in  oil  is  serious, 
hence  necessity  for  driving  out  all  moisture  from 
both  the  oil  and  from  the  transformer. 

Mr  Skinner,  concluding  for  Mr.  Walker,  con- 
firmed Mr.  Mailloux's  remark  as  to  viscous  insjla- 
tion.  by  referring  to  the  frequent  thinning  of  glass 
by   chipping   before  final   rupture. 

St.\ndaediz.\tion   of   Apparatus. 

Dr.  .\.  E.  Kennelly  presented  an  elaborate  report 
from  the  committee  on  standardization.  He  stated 
that  the  report  incorporated  the  same  material_  as 
the  previous  report  [of  1899;  Western  Electrician, 
luly  8.  iSgg,]  and  that  he.  would  point  out  the  ma- 
terial  changes   and  additions. 

.\fter  "General  Plan"  have  been  inserted  some 
"Preliminar\'  Definitions,"  pointing  to  a  more  ac- 
curate use  of  the  words  "direct,"  "continuous,"  al- 
ternating" and  "oscillating"  current.  In  section  30 
the  temperature  coefficient  for  copper  is  increased 
from  0.4  to  0.42  of  one  per  cent,  per  degree  C.  and 
a  formula  added  in  a  footnote.  Section  35  gives  the 
commercial  rating  of  a  railway  motor  as  "the  horse- 
power output  giving  75°  C.  rise  of  temperature,  above 
a  room  temperature  of  23°  C.  after  one  hour's  con- 
tinuous run  at  500  volts  terminal  pressure,  on  a 
stand,  w-ith  the  motor  covers  removed."  There  fol- 
low directions  for  conducting  service  temperature 
tests.  In  section  43  apparatus  insulation  tests  are 
recommended,  and  for  apparatus  intended  for  ex- 
ceeding 20.000  volts  the  test  is  to  be  made  at  50 
per  cent,  higher  voltage.  In  section  71  is  given  an 
approved  method  of  computing  the  regulation  in 
synchronous  machines  by  combining  ampere-turns 
vectoriallv.  This  rule  was  criticized  by  Professor 
Owens,  bur  president  Steinmetz  stated  that  the  rule 


could  be  relied  upon  for  commercial  types  of  ma- 
chines with  greater  certainty  than  a  single  actual 
test. 

In  section  86  the  following  pressures  in  kilovolts 
are  recommended  for  the  receiving  end  of  high- 
potential  transmission  lines:  six,  10,  15,  20,  30,  40 
and  50.  Section  88  regarding  standard  frequencies 
recommends  the  following:  25,  60  and  120  (omitting 
30  and  40  in  previous  report).  The  statement  of 
the  overload  capacities  has  been  revised  in  section 
92.  Sections  93  to  98,  inclusive,  are  new  and 
concern  "Luminous  Sources."  It  is  recommended 
to  rate  all  lamps  according  to  total  flux  of  light 
emitted,  abandoning  the  present  mean  horizontal 
candlepower  as  applied  to  incandescent  lamps. 
Other  recommendations  are  made,  of  which  the 
most  important  is  the  use  of  the  Hefner-Alteneck 
amyl-acetate  lamp  as  a  standard,  it  being  defined 
as  equal  under  standard  conditions  to  0.88  British 
candle,  by  which  conventional  rule  equivalent  values 
are  to  be  determined. 

There  w^as  some  discussion  as  to  the  new  photo- 
metric recommendations  participated  in  by  J.  W. 
Lieb,  Matthews,  Nichols  and  Thomson,  chiefly  favor- 
ing the  recommendations.     The  report  was  accepted. 

Other   Features   of   Friday. 

There  was  now  taken  up  a  paper  omitted  from 
Wednesday's  proceedings,  "The  Determination  of 
Alternator  Characteristics,"  which,  in  the  absence 
of  the  author,  L.  A.  Herdt,  was  read  by  Professor 
Owens  of  Montreal.  Professor  Owens  also  read 
his  own'  paper  entitled  "A  New  Curve-tracing  In- 
strument." These  two  are  of  rather  special  inter- 
est, and  owing  to  the  lateness  of  the  hour  did  not 
bring   out    much    discussion. 

After  a  hurried  dinner  the  entire  party  of  200 
or  more  boarded  the  special  train  provided  by  the 
Stanley  Electric  Manufacturing  Company  and  pro- 
ceeded to  Pittsfield  where  some,  including  most  of 
the  ladies,  took  tally-ho  coaches  and  other  con- 
veyances for  drives  about  the  beautiful  "Gem  City," 
while  the  rest  of  the  party  were  shown  through 
the  works  of  the  Stanley  Company,  visiting  both 
the  old  and  the  new  shops.  All  who  now  visited 
these  shops  for  the  first  time  were  surprised  and 
delighted  with  the  size  and  convenience  of  the 
buildings,  with  the  absence  of  belting,  and  with  the 
great  size  of  the  generators  under  construction.  A 
feature  of  the  visit  was  the  exhibition  of  a  Blondel 
oscillograph  in  operation. 

At  five  o'clock  both  parties  were  driven  to  the 
home  of  Dr.  F.  A.  C.  Perrine,  president  of  the 
Stanley  Company,  where  an  elegant  collation  was 
enjoyed  to  the  music  of  an  orchestra.  The  grounds 
overlook  a  beautiful  valley,  and  as  the  day  was 
perfect   most  of  the   party    remained   out   of   doors. 

In  the  evening  tally-ho  coaches  and  electric  cars 
were  taken  to  the  Country  Club,  and  later,  via  Pon- 
toosuc  Lake,  to  Maplewood,  where  Mayor  England 
received  the  engineers,  and  where  it  was  evidently 
expected  that  still  further  refreshments  would  be 
consumed.  It  seemed  as  if  the  people  of  both  Great 
Barrington  and  of  Pittsfield  could  not  do  enough 
for  the  entertainment  of  their  guests.  At  11  o'clock 
a  tired  but  delighted  party  arrived  at  their  hotels 
at  Barrington. 

Saturday's    Papers. 

The  session  opened  with  the  reading  of  a  paper 
not  on  the  printed  programme  entitled  "A  Variable 
Reluctance  Method  of  Motor  Speed  Control,"  by 
its  author,  G.  F.  Packard.  This  paper  describes  a 
modern  improvement  upon  an  old  principle  of  con- 
trol. In  the  modern  machine  whether  bi-polar  or 
multipolar  portions  of  the  field  poles,  called 
"plungers"  are  arranged  so  that  they  may  be  re- 
moved gradually  from  their  normal  position,  dimin- 
ishing the  total  magnetic  flux  and  hence  increasing 
the  speed  of  rotation,  without  proportionally 
weakening  the  fringe  of  magnetism  where  commuta- 
tion takes  place.  This  permits  sparkless  commuta- 
tion even  with  variations  of  speed  greatly  in  excess 
of  the  range  of  speed  possible  with  rheostatic  con- 
trol. 

The  subject  of  engineering  education  having  been 
assigned  for  this  morning,  President  Steinmetz  now 
read  his  brief  presidential  address.  He  argues 
strongly  for  better  grounding  of  students  in  the 
"fundamental  principles"  and  for  the  imparting  of 
knowledge  of  the  sciences  rather  than  the  engineer- 
ing practice.  He  considers  the  teaching  of  dynamo 
design  of  "secondary  utility  and  rather  objection- 
able." The  paper  was  received  with  great  attention 
and  applause. 

Following  this  were  read,  in  each  case  by  its 
author,  the  following  papers  on  educational  topics: 
"Concerning  Uniformity  in  the  Electrical  Engineer- 
ing Courses  in  the  United  States,"  by  Dr.  Samuel 
Sheldon  ;  "Equipment  of  an  Electrical  Engineering 
Laboratory,"  by  Prof.  R.  B.  Owens:  "Electrical 
Engineering  Courses  at  College  and  the  Education 
of  the  Electrical  Engineer,"  by  Prof.  William  Esty ; 
"The  Education  of  the  Electrical  Engineer,"  by 
H.  W.  Buck:  "A  Proposed  Reform  in  Technical 
Training,"    by    E.    B'.    Raymond. 

At  the  suggestion  of  the  president.  Dr.  Per- 
rine. as  having  a  view  of  the  subject  from  opposite 
points  of  view,  opened  the  discussion.  He  said  that 
a  graduate  could  not  be  counted  upon  to  pursue 
culture  studies  unless  he  had  received  much  train- 
■ng  in  that  direction  while  in  college.  He  urged 
the  study  of  fundamentals  with  greater  force,  and 
said  that"  in  physics  it  was  a  frequent  error  to  omit 


proper  consideration  of  energy.  The  object  of  an 
education  should  not  be  to  get  a  position,  but  rather 
to  hold  it  down  when  obtained.  Professors  should 
invariably  have  been  in  actual  practice.  An  ex- 
amination should  permit  the  use  of  books  of  refer- 
ence. 

Professor  Brooks  argued  in  favor  of  liberal  edu- 
cation, instancing  the  unexpected  utility  of  various 
kinds  of  knowledge  apparently  not  connected  with  the 
matter  in  hand;  also  as  giving  a  better  sense  of  pro- 
portion, and  ability  to  understand  another's  view- 
point. 

Professor  Goldsborough  brought  down  the  house 
by  his  lively  description  of  the  difficulties  of  the 
teacher  in  regard  to  his  raw  material,  and  as  to 
other  conditions.  He  thought  rivalry  between  col- 
leges a  good  thing,  as  keeping  one  on  the  alert. 
"Bare  fundamentals"  are  not  easily  taught  without 
going  beyond  that  point,  where  the  student  ap- 
preciated the  necessity  for  knowing  the  funda- 
mentals. Mentorizing  is  not  altogether  bad. 
"Cramming"  is  akin  to  the  preparation  of  an  engi- 
neer to  meet  some  particular  date  with  an  extended 
report.  He  thought  typographical  errors  mot  an  un- 
mixed evil  in  a  text-book  for  students,  as  they 
tested  the  student's  self-reliance. 

Concluding  Business. 

After  some  more  talk  on  this  subject  the  discus- 
sion was  interrupted,  and  the  front  of  the  hall 
cleared.  The  old  and  the  new  board  of  officers  as- 
sembled in  front,  and  the  ladies  of  the  Thursday 
Morning  Club  were  invited  to  take  seats  in  the 
front  also.  President  Steinmetz  gracefully  thanked 
the  ladies  for  their  highly  appreciated  efforts  for 
the  intertainment  of  the  Institute,  and  ended  by 
presenting  the  club  with  a  beautiful  silver  loving 
cup  as  the  expression  of  the  Institute's  pleasure. 
Mrs.    Lane    responded    for   the    ladies. 

President  Steinmetz  stated  that  it  was  customary 
to  introduce  the  new  president  (Mr.  Charles  F. 
Scott),  but  that  he  was  in  Europe,  and  had  sent  a 
letter. 

Secretary  Pope  read  a  letter  from  the  .Albany 
(N.  Y.)  Institute  of  Arts,  desiring  that  steps  be 
taken  for  a  memorial  to  Joseph  Henry  in  the  city 
of  his  birth  and  greatest  works  in  early  experi- 
ments leading  to  the  electric  telegraph.  The  com- 
mittee on  resolutions  presented  resolutions  of  thanks 
for  the  Thursday  Morning  Club,  Mr.  and  Mrs. 
Stanley,  Mr.  Searles,  the  city  of  Pittsfield.  the  Stan- 
ley Electric  Company  and  others  who  had  assisted 
in  the  various  entertainments  that  had  made  the  con- 
vention so  eminently  pleasant. 

The  discussion  of  the  papers  on  education  was 
resumed,  ilr.  Mailloux  sp.oke  of  the  differences  in 
the  papers  read  being  largely  one  of  definition,  and 
showed  that  all  were  general  in  agreement.  An 
education  should  consist  of  some  knowledge  about 
everything,  and  everything  about  some  one  thing. 
Education  is  apt  to  be  too  sordid.  He  believed  that 
much  of  the  shortcomings  of  technical  graduates 
attributed  to  the  professors  w^as  really  due  to  the 
imoerfect  material  which  the  professors  could  not 
reject. 

The  hour  for  adjournment  having  already  been 
long  past,  the  convention  was  then  adjourned. 
Informal  talk  as  to  the  place  of  the  next  meeting 
indicates  that  Montreal  will  be  chosen,  although 
the  matter  was  left  in  the  hands  of  the  committee. 

Morgan  Brooks. 


Western    Society    Discusses    Metric 
System. 

A  meeting  of  the  Western  Society  of  Engineers 
was  held  in  Chicago  on  June  i8th  for  the  discussion 
of  the  metric  system  of  weights  and  measures  and 
wdiether  the  society  should  take  steps  toward  aid- 
ing the  passage  of  the  bill  for  the  adoption  of  the 
system  now  pending  before  Congress.  Papers  on 
the  subject  w^ere  presented  by  C.  H.  Tutton  of  Buf- 
falo. Oscar  Sanne  of  New  "York,  E.  French  of  De- 
troit, W.  F.  Mann  of  Kokomo.  Ind.,  H.  B.  Goard- 
man  of  Milwaukee  and  A.  R.  Eldridge.  F.  B.  Ma- 
comber.  Fred  Sargent  and  E.  E.  R.  Tratman  of 
Chicago.  The  oral  discussion  was  participated  in 
by  S.  A.  M.  Liljencrantz,  B.  B.  Carter,  J.  H.  Warder, 
M.  K.  Trumbull  and  S.  S.  Van  Der  Vaart  of  Chi- 
cago, W.  K.  Means  of  Milwaukee  and  others. 
Nearly  all  were  in  favor  of  the  adoption  of  the  sys- 
tem, and  a  letter  ballot  of  the  members  of  the  society 
will  be  taken  on  the  formal  adoption  of  resolutions 
to  Congress  favoring  the  system. 


Postal    Company    Makes    Important 
Acquisition. 

From  Philadelphia  comes  the  announcement  that 
negotiations  have  been  finally  concluded  w^hereby 
the  Postal  Telegraph  Company  will  secure  the  3.500 
offices  and  all  the  lines  owned  by  the  Pennsylvania 
railroad,  now  operated  by  the  Western  Union.  The 
Postal  will  take  possession  of  the  offices  on  January 
1st,  when  the  Western  LTnion  will  be  compelled  to 
give  up  all  of  the  trunk  lines  now  in  use  which  are 
on  the  property  of  the  Pennsylvania  railroad.  This 
deal  will  deprive  the  Western  Union  of  some  of  its 
chief  outlets  west  and  south,  in  addition  to  the  3,500 
feeders  that  cost  little  to  maintain. 


The  Leavenworth  Electric  Railway  Company  of 
Leavenworth.  Ind.,  has  been  incorporated  by  Thomas 
P.  Ellsworth  with  $10,000  capital  stock. 
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INDEPENDENT  TELEPHONE  ASSOCIATION  OF  THE  UNITED  STATES. 


Willi  an  aliendnnce  of  considerably  over  300,  in- 
cluding many  men  prominent  in  the  movement,  par- 
ticularly in  the  East,  the  Independent  Tel-jphone 
Association  of  the  United  States  of  America  held 
its  sixth  annual  convention  in  Philadelphia  this  v^^eek 
(June  24th  to  26th).  The  entertainment  features 
provided  by  the  hospitable  Philadelphians  were 
numerous  and  thoroughly  enjoyed.  The  sessions  of 
the  convention  were  held  in  the  Palm  Roof  Garden 
of  the  Hotel  Walton.  Exhibits  were  comparatively 
few  and  were  shown  on  the  first  and  second  floors 
of  the  Keystone  Telephone  Company's  building, 
where  every  facility  was  placed  at  the  disposal  of 
Ihc    exhibitors. 

On  Tuesday,  June  24th,  at  10:30  a.  m.,  the  con- 
vention was  called  to  order  in  the  convention  hall 
at  the  Hotel  Walton  for  its  first  session.  President 
James  M.  Thomas  introduced  Hon.  Samuel  H.  Ash- 
bridge,    mayor    oi    Philadelphia.     Mayor    Ashbridgc 


than  was  accomplished  the  entire  period  before  com- 
petition entered  the  field,  and  cite  you  as  a  proof 
of  that  fact  the  last  annual  report  of  the  president 
of  the  American  Telephone  and  Telegraph  Company. 
The  growth  of  the  business  since  that  time  has  been 
marvelous,  while  the  character  of  service  has  been 
greatly   improved. 

Wc  know  that  capital  is  needed  to  carry  on  this 
great  enterprise,  which  has  been  given  such  great 
impetus  through  competition.  We  desire  to  assure 
capital  that,  with  proper  precautions,  there  is  no 
safer  investment. 

The  building  of  telephone  properties  has  not  been 
known  to  man  very  many  years.  It  is  fast  passing 
out  of  the  pioneer  stage,  though  no  telephone  prop- 
erty has  ever  yet  been  completed.  But  now  men 
who  are  giving  close  study  to  this  great  and  impor- 
tant business  believe  that  the  time  has  come  when 
we  should  look  to  the  essentials  from  the  investment 
standpoint. 

This  business  requires  more  capital  than  is  to-day 


demand  that  the  people  cannot  be  supplied  promptly 
do  not  return  to  capital  its  just  reward,  then  there 
is  something  wrong  with  the  management  of  the 
business. 

Broad-minded  men  are  at  work  on  the  solution 
of  this  problem,  and  everything  necessary  to  give 
to  the  people  telephone  service  at  a  fair  price  and 
give  adequate  reward  to  capital  and  labor  will  soon 
be  solved.  The  price,  through  competition,  having 
in  most  instances  been  reduced  to  the  minimum, 
something  must  be  done  to  preserve  the  capital  al- 
ready invested  and  induce  new  capital  to  come  into 
the  enterprise. 

People  should  never  uphold  ruinous  competition 
in  anything,  any  more  than  they  should  uphold  ruin- 
ous monopoly.  We  must  always  be  fair  and  just 
to  both  sides  of  a  controversy.  The  user  of  the 
telephone  must  not  be  allowed  to  enjoy  its  great 
privileges  at  the  expense  of  the  man  who  has  in- 
vested his  money.  We  only  want  such  competition 
as  will  cause  the  capitalist  to  be  fair;  and  not  a 
competition    that    will    give   advantage    to    the    user. 

But  as  we  walk  together  for  the  purpose  of  dis- 
covery, let  us  be  able  to  distinguish  so  that  we  may 
he  able  at   the  proper  time  lo  eliminate.     The  cap- 


Stromberg-Carlson  Teleplione  .MaDufactuiin^  Company. 


O'mmenled  at  some  length  upon  the  benefits  of  i'tj 
Independent  telephone  movement  in  general  and  the 
moral  courage  of  the  Independents  in  entering  Into 
competition  with  the  Bell  monopoly.  He  then  paid 
a  tribute  to  the  efficient  service  of  the  Keystone 
Telephone  Company,  which  is  the  Independent  com- 
pany of  Philadelphia,  and  closed  by  welcoming  the 
Independent  telephone  men  to  the  city.  Hon.  S.  P. 
Shecrin  of  Indianapolis.  secretar>^  of  the  association, 
responded  to  the  welcome  in  a  brief  but  happy 
manner.  Judge  Thomas  then  delivered  his  annual 
presidential  address.  Somewhat  abridged,  it  is  as 
follows : 

President  Thomas'  Annual  Address. 

In  the  annual  report  of  the  president  of  the  Amer- 
ican Telephone  and  Telegraph  Company,  under  date 
of  December  31,  1901.  we  find  the  following: 
"Competition  from  telephone  companies  not  asso- 
ciated with  this  company  has  existed  for  several 
years  and  is  likely  to  continue  in  some  places  for 
some  time  to  come.  W^hile  it  has  in  some  places 
affected  the  licensees  of  this  company  disadvan- 
tageously,  by  reducing,  for  a  time  at  least,  the  num- 
ber of  their  subscribers  and  forcing  them  to  meet 
competitive  rates  that  are  not  based  upon  a  proper 
recognition  of  the  cost  of  doing  business  or  an  ad- 
equate appreciation  of  the  amount  that  should  be 
set  aside  from  earnings  for  maintenance,  recon- 
struction and  depreciation,  the  consequences  of  the 
competition  to  the  business  as  a  whole,  have  not 
been  of  serious  moment.  The  public  in  each  com- 
munity will  determine  for  itj^elf  whether  it  is  for  its 
advantage  that  there  should  be  telephone  exchanges 
serving  one  body  of  people.  It  would  seem  as  if 
but  one  conclusion  on  this  point  was  possible." 

W^e  believe  a  little  closer  examination  of  the  sub- 
iect  would  have  caused  the  report  to  say  that  these 
low  rates  are  made  in  the  hope  of  destroying  com- 
petition. In  almost  every  instance,  instead  of  meet- 
ing competitive  rates,  they  have  offered  ruinous 
rates,  and  so  far  have  failed  to  destroy  competition. 
So  that  the  public  so  far  has  not  determined  whether 
there  shall  be  two  exchanges,  except  in  some  in- 
stances, where  the  patronage  has  been  withdrawn 
from  the  Bell  exchange  and  the  same  has  been 
closed.  The  public  desires  that  competition  exist 
in  all  lines  of  business,  but  we  do  not  believe  in 
ruinous  competitive  rates.  And  we  do  not  believe, 
as  a  general  rule.  Independent  rates,  as  they  have 
been  established  by  the  majority  of  companies,  are 
too  low.  On  the  other  hand,  they  show  good  busi- 
ness  profit. 

We  agree  with  Mr.  Fish's  statements  that  "Com- 
petition has  existed  for  several  years  and  is  likely 
to  continue  in  some  places  for  some  time  to  come 
and  has  affected  the  licensee  companies  disadvan- 
tagcously."  We  also  agree  with  his  statement  that 
the  consequences  of  competition  to  the  business  as 
a  whole  have  not  been  of  serious  moment.  On  the 
other  hand,  we  believe,  most  sincerely,  that  com- 
petition has  done  more  for   the   telephone  business 
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at  the  command  of  the  people  who  are  at  work  in 
the  building  up  of  telephone  properties — a  stage  that 
is  always  reached  in  the  building  up  of  great  en- 
terprises. 

The  general  money  markets  have  not  yet  been 
opened  up  to  the  business.  Large  enterprises  have 
been  compelled  to  pay  heavy  tribute  to  the  under- 
writer. There  are  some  Instances  where  the  under- 
writers' profits  have  very  greatly  embarrassed  the 
enterprise,  and  others  where  this  is  sure  to  come 
in  time. 

If  we  have  reached  the  period  of  building  perma- 
nent Investments,  which  we  believe  we  have,  then 
we  must  consider  the  best  ways  and  means  of  build- 
ing  so  as  to  be  attractive  to  capital. 

Surelv.  no   one   who   has   studied    the    subject   \v\\\ 
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deny  that  the  prospect  for  the  use  of  the  telephone 
in  the  future  is  greater  than  it  has  l>een  in  the  past ; 
that  the  demand  for  its  use  exceeds  the  ability  of 
the    companies   to   supply   it. 

The  capitalist  is  always  ready  to  invest  in  some- 
thing sure  and  permanent,  even  though  the  returns 
are  not  very  large.  This  being  true,  then  some- 
where in  this  field  of  investment  there  is  something 
wrong,  or  else  we  could  reach  the  money  centers  as 
well  as  local  financial  resources. 

Suppose  we  make  a  very  close  examination  to  see 
If  we  can  discover  the  reason  or  reasons,  as  the  case 
may  be,  why  sufficient  capital  has  not  been  invested 
in  a  business  with  every  promise  of  permanency, 
especially  since  it  has  become  a  necessity,  with  an 
unlimited    demand.     If  permanent   necessities,   so   in 


Kellogg  Switchboard  aod  Supply  Company. 

Italist  knows  that  in  all  instances  the  real  capital 
invested  is  not  represented  by  the  amount  of  capital 
stock  issued,  and  not  always  by  the  showing  on  the 
property  ledger.  He  also  knows  that  a  prospectus 
has  never  gained  the  standard  given  our  good  book, 
the  Bible.  He  understands  the  ways  and  wiles  of 
the  promoter,  and  knows  the  rosy  hue  may  be  a 
little  water  color,  which  the  first  dampening  effect 
will   destroy. 

We  should  always  bear  in  mind  that  the  agent, 
architect,  builder,  operator  and  capitalist  are  essen- 
tial to  good  business  Investments  of  great  value  to 
a  community.  Because  men  pretend  to  be  in  these 
classes,  or  in  any  one  of  them,  and  sometimes  de- 
ceive. Is  not  a  sufficient  reason  for  failure  in  so 
great  an  enterprise  as  the  telephone  business.  If 
overcapitalization,  through  promoters'  profits  and 
the  payment  of  tribute.  Is  a  reason  for  the  hesitation 
of  capital  to  invest,  let's  seek  some  way  to  eliminate 
it.  If  competition  has  made  ruinous  rates,  let's  find 
some    way    to    restore   them. 

If  the  people  are  to  be  given  the  benefit  of  reason- 
able rates,  and  the  capitalist  of  a  fair  return  on  his 
investment,  the  individual,  the  municipal,  county 
and  state  organizations  must  not  be  selfish  and  unfair. 
The  present  tendency  lo  hold  the  corporation  up 
does  not  benefit  the  people,  and  is  not  pleasing  to 
capital,  and  is  a  dangerous  weed  which  seems  just 
now    to    flourish. 

The  telephone  should  ahvays  be  considered  as  one 
of  the  most  beneficial  enterprises,  and  should,  under 
proper  police  restrictions,  be  welcomed  to  a  city, 
county  or  stale,  without  burdens  which  will  affect 
the  rights  of  the  user,  or  the  capitalist.  The  United 
States,  in  consideration  of  its  general  usefulness, 
should  do  everything  necessary  to  reduce  the  ob- 
stacles in  the  way.  of  establishing  full,  complete 
service  at  reasonable  prices.  It  should  do  more, 
perhaps,  than  to  remove  obstacles,  but  that  we  will 
not  consider. 

We  find,  upon  a  careful  study  of  this  proposition, 
many  difficulties.  We  believe  no  other  business  pre- 
sents quite  as  many.  We  find  through  the  slow 
stages  of  development  a  long  period  of  pioneering 
that  has  cost  a  great  deal  of  money,  which  practically 
has  had  to  be  replaced  by  installing  more  efficient 
apparatus  and  construction  every  few  years,  so 
that  the  capital  invested  has  grown  to  very  large 
proportions,  where  much  more  capital  is  necessary 
to  be  placed  in  the  business  In  order  to  take  care 
of  the  demand  for  service  within  the  next  year  or  so. 

While  this,  on  first  thought,  seems  discouraging 
to  the  promoter,  we  must  remember  that  the  same 
is  true  of  every  business  of  a  general  nature  that 
has   had   to  be   developed    through    invention. 

We  should  bear  in  mind  that  through  this  pioneer- 
ing we  have  educated  the  people  to  use  the  tele- 
phone, and  that  they  are  educated  for  all  time  in 
this  method  of  communication.  That  while  this 
has  been  accomplished,  we  have  also  been  educating 
agents,  architects,  builders  and  operators  to  handle 
the  business  more  economically;  while  the  inventors 
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are  constantly  giving  us  new  facilities  for  more  eco- 
nomically handling  the  business.  There  is  no  excuse 
now  for  poor  construction,  inferior  apparatus,  ruin- 
ous rates,  overcapitalization,  incompetent  employes,  or 
any  other  thing  that  would  bring  danger  to  the  in- 
vestor. All  we  now  need  is  frankly  to  confess  our 
errors  in  the  past,  and  proceed  as  business  men  in 
all  lines  proceed,  to  take  care  properly  of  the  capital 
invested  in  the  business,  using  modern  methods  and 
economies  in  working  out  the  plan.  Let  us  recognize 
one  another's  rights,  and  work  in  harmony  to  one 
common  end,  to  place  the  business  upon  a  firm  finan- 
cial footing. 

We  feel  that,  on  account  of  the  standing  that  this 
association  has  gained  as  the  representative  of  the 
Independent  telephone  companies  of  the  United 
States,  it  must  be  the  advanced  thinker  and  the  ad- 
vanced worker  in  this  field;  that  its  policy  should  be 
ever  onward  to  work  out  difficult  telephone  proposi- 
tions on  lines  that  will  be  both   pleasing  to  capital 


length  upon  the  advantages  to  be  gained,  par- 
ticularly by  the  people  of  the  West,  by  a  good  rep- 
resentation of  Independent  telephone  interests  at  the 
exposition.  Upon  motion  by  Hugh  Dougherty  a 
resolution  endorsing  and  supporting  the  St.  Louis 
Exposition    was   passed. 

Thursday    Morning's   Session. 

[By  telegraph  to  Ihe  Wesiern  Electrician  ] 

Philadelphia,  June  26.— At  the  opening  of  this 
morning's  session  H.  D.  Critchfield  of  Cleveland, 
Ohio,  on  account  of  lack  of  time  for  the  prepara- 
tion of  his  paper  on  "The  Financial  Status  of  the 
Independent  Telephone  Movement,"  was  granted 
permission  to  write  his  paper  later  so  that  it  could 
be  published  in  the  convention  proceedings.  The 
paper  on  "Where  We  Were  and  Where  We  Are." 
prepared  by  L.  J.  Hackney  of  Indianapolis,  Ind., 
was  read  by  S.  P.  Sheerin,  and  J.  B.  Ware  read 
the   paper    on    'The    Independent    Telephone    Situa- 


James  M.  Thomas,  Cleveland,  Ohio;  S.  P.  Sheerin, 
Indianapolis,  Ind. ;  Hugh  Dougherty,  Bluffton 
Ind. ;  H.  D.  Critchfield.  Cleveland,  Ohio;  E.  B.  Fisher, 
Grand  Rapids,  Mich.;  Samuel  E.  Wayland,  Scran- 
ton,  Pa. ;  E.  E.  Webster,  Minneapolis,  Minn. ;  H.  C. 
Young,  Columbia,   Pa. 

The  following-named  gentlemen  were  chosen  for 
the  executive  committee:  Illinois,  George  W.  Fair, 
Chrisman;  Indiana,  George  F.  Frier,  Fort  Wayne; 
Iowa,  A.  T.  Pressen,  Iowa  City ;  Kansas,  C.  E. 
Wells,  Marion;  Kentucky,  J.  A.  Armstrong,  Louis- 
ville ;  Louisiana,  L.  H.  Lancaster,  Thibodaux ; 
Michigan,  R.  F.  Johnson,  Saginaw ;  New  Jersey, 
John  J.  Burleigh.  Camden ;  New  York,  C.  L.  Ing- 
ham, Buffalo;  Ohio,  F.  L.  Beam,  Columbus:  Maine, 
L.  A.  Goudy,  Portland ;  Massachusetts,  Vinton  A. 
Sears,  Boston ;  Missouri,  A.  L.  Reber,  St.  Louis ; 
Pennsylvania,  C.  W.  Kline.  Hazelton ;  Minnesota, 
C.  H.  Judson,  Minneapolis^  Texas,  Mrs.  Annie  Mc- 
Elroy    Brett.    El    Paso;    Virginia,    R.    F.    Hogsett ; 
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and  to  the  people.  That  its  object  should  not  be  to 
destroy,  but  to  build  up.  That  it  should  not  be  gov- 
erned by  prejudice  or  preference,  but  by  justice  and 
fair  dealing.  We  hope  and  believe  that  this  will  be 
its    future   course. 

Tuesday  Afternoon's  Drive. 

Tuesday  afternoon  was  agreeably  passed  in  a 
drive  over  the  AVissahickon  Drive,  which  winds 
around  Fairmount  Park,  following  the  Wissahickon 
Creek.  Seven  tally-hos  started  at  2:30  from  the 
Hotel  Walton  and  carried  a  merry  party  to  Indian 
Rock  Hotel,  about  eight  miles  distant,  where  re- 
freshments were  procured  and  a  rest  of  about  a 
half-hour  taken.  The  scenery  along  this  route  is 
beautiful,  owing  principally  to  the  fact  that  the  road 
runs  practically  through  a  forest  primeval,  none  of 
nature's  work  having  been  effaced  or  marred.  The 
tally-ho  party  returned  to  the  city  at  six  o'clock 
and  the  remainder  of  the  evening  was  spent  in  sight- 
seeing about  the  city. 

Wednesday's  Proceedings. 

There  was  a  rather  small  attendance  at  the 
Wednesday  morning  session.  Upon  motion  of 
H.    D.   Critchfield   the   two    sessions    of   Wednesday 


tion  in  the  West,"  prepared  by  C.  E.  Wells  of 
Marion,    Kan. 

L.  W.  Stanton  of  the  Federal  Telephone  Com- 
pany of  Cleveland,  Ohio,  read  an  interesting  paper 
on  "Needed  Improvements  in  Independent  Teleph- 
ony," in  which  he  made  a  plea  for  standardization 
of  equipment,  and  more  tariff  and  engineering  dis- 
cussions at  conventions,  and  also  extolled  the  merits 
of  measured-rate  service.  The  paper  was  discussed 
by  James  Breen  of  the  Keystone  Telephone  Com- 
pany  of   Philadelphia. 

Thomas  Martindale  of  the  Philadelphia  Trades 
League  then  made  an  address  on  the  telephone 
question  in  Philadelphia.  Prof.  W.  E.  Golds- 
borough  gave  a  short  talk  on  the  telephone  depart- 
ment of  Purdue  L^niversity,  stating  that  a  great 
effort  was  being  made  so  to  instruct  students  that 
tedious  apprenticeships  would  be  circumvented. 
Mrs.  Anney  McElroy  Brett  of  El  Paso.  Texas,  gave 
an  encouraging  report  on  the  Independent  situation 
in   the  Southwest. 

Hon.  Samuel  E.  Wayland  introduced  a  resolution 
requesting  the  attorney-general  of  the  United  States 
to  investigate  the  alleged  electrical  trust.  The  reso- 
lution, which  contained  a  clause  pledging  the  sup- 
port   of    the    association,    was    passed.     Resolutions 
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West  Virginia,  W.  K.  Cummings,  Wellsburg ;  Wis- 
consin, I.  H.   Moulton,  La   Crosse. 

After  the  election  of  officers  little  important  busi- 
ness was  transacted,  and  final  adjournment  was 
taken  at  2:45  p.  m.  A  special  train  then  took  all  in 
attendjmce  on  a   recreation   trip   to  Atlantic  City. 

The  Train  From  the  West. 

Quite  a  jolly  party  of  western  delegates  and  con- 
vention attendants  left  Chicago  for  the  convention, 
via  the  Lake  Shore  road,  on  Sunday  afternoon,  and 
the  tedium  of  a  rather  long  journey  was  relieved  by 
the  spirit  of  good-fellowship  that  was  maintained 
during  the  trip.  The  party  consisted  of  Charles  W. 
Stiger  of  the  Stromberg-Carlson  Telephone  Manu- 
facturing Company,  W.  E.  Doollttle  of  the  Sterling 
Electric  Company,  E.  B.  Fisher  of  the  Citizens' 
Telephone  Company  of  Grand  Rapids,  Mich.,  P.  J. 
Hertz  of  the  Illinois  Electric  Specialty  Company, 
W.  H.  McDonough  and  Elmer  E.  Smith  of  the 
American  Telephone  Journal,  E.  B.  Overshiner  of 
the  Swedish-American  Telephone  Company.  Edward 
E.  Webster  of  the  Twin  City  Telephone  Company. 
Harry  J.  Eubanks  of  the  Harrison  Telephone  Con- 
struction Company  and  Charles  G.  Stevens.  In  addi- 
tion,   the    following-named    gentlemen    were    accom- 
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were  merged  into  one.  A  paper  on  "The  Telephone 
Situation  in  the  Northeast"  was  read  by  L.  A. 
Goudy  of  the  Northeastern  Telephone  Company  of 
Portland.  Me.,  who  was  followed  by  Edward  E. 
\^'cbs[er  cf  the  Twin  City  Telephone  Company, 
who  read  C.  H.  Judson's  paper  on  "The  Telephone 
Situation  in  the  Northwest."  Mr.  Judson's  paper 
was  discussed  briefly  by  E.  B.  Fisher,  E.  E.  Webster 
and  H.  D.  Critchfield.  who  described  the  experiences 
in  competition  which  have  come  under  their  ob- 
ser\-ation.  Mr.  Goudy  and  S.  P.  Sheerin  partici- 
pated in  a  short  discussion  on  the  former's  paper. 
Prof.  W.  Elwell  Goldsborough  of  the  department 
of  electriclt>'  of  the  St.  Louis  Exposition  was  In- 
troduced and  invited  the  association  to  hold  its 
1904    meeting    in    St.    Louis.     He     dwelt     at    some 
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of   thanks   were    voted    to    Thomas    Martindale   and 
the  local  committee. 

Election  of  Officers. 

[By  telegraph  to  the  Western  Electrician.] 

Philadelphia,  June  26.— This  afternoon  the  fol- 
lowing-named officers  were  elected  for  the  ensuing 
year:  President,  James  M.  Thomas,  Cleveland, 
Ohio;  first  vice-president,  H.  C.  Young,  Columbia, 
Pa. ;  second  vice-president,  C.  E.  Stinson,  Rochester, 
N.  Y. ;  third  vice-president.  W.  H.  Durln.  Cedar 
Rapids,  Iowa;  secretary  and  treasurer,  J.  B.  Ware, 
Detroit,  Mich.";  first  assistant  secretary,  C.  E.  Wil- 
son. Philadelphia.  Pa. ;  second  assistant  secretary, 
E.   L.    Barber,   Wauseon,    Ohio. 

The    advisory    board     was     selected     as    follows : 


panied  by  their  wives :  H.  B.  McMeal  of  Telephony, 
F.  B.  Patten  (who  was  also  accompanied  by  his 
sister-in-law,  Miss  C.  O.  Peters) ,  Frank  F.  Sapp 
of  the  North  Electric  Company,  Franz  J.  Dom- 
merque  of  the  Kellogg  Switchboard  and  Supply 
Company  and  Frank  G.  Jones  of  the  American  Elec- 
tric Fuse  Company.  Others  of  the  party  were 
Frank  L.  Perry  and  John  J.  Flanagan  of  the  Western 
Electrician.  L.  S.  Vosburg  of  the  Lake  Shore  rail- 
road personally  superintended  the  arrangements  for 
the  western  party  and  John  L.  Kirkpatrlck  of  the 
Lehigh  Valley  railroad,  over  which  the  run  from 
Buffalo  was  made,  accompanied  the  party  for  a 
short  distance,  and  no  pains  were  spared  by  both 
of  the  railroad  companies  In  making  the  journey 
agreeable. 
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Members  and  Visitors  at  Philadelphia, 
'Jlic   Rtllowing-namcd  delegates  and  visitors   were 

in  allcndancc  at  the   Philadelpliia  convention: 

AIIhtIs.    .ToIiii,    TjimliLM-t    Sclmildt    Tolcplioiio    ^rami- 
fa«-Hiiin^'    i'niiipiniy ■ . .  ■  N'';"'     i»>i"K 

Alli'll.     ilrnrm-     W rtlMii.l.'lliIllil.     Vu. 

Allrii.  It.   I»..  SiiMilihurst  &  Allen I'lillatU-li.hiii.   Pa. 

An.liTsnii.    Arthur    A Plttslmrp.    Pa. 

Aiulr«'\v.<.    It.   L..    Farmiiifftou  Valley  Ti'U-plumo   (om- 

l,;my    New    Britain,    ( onii. 

AriMiIil.  "iiarVv     J..     Eastern     Ekitrlc     Cuistructlon 

C.nii.any    Pliilai^t' phla.    I'a. 

Ariiisironu'.  K.   A..  Enstorn  Telephone  ami  TclcsrapU 

Cninpan.v   Camrton.    X.    .T. 

Ariiislroiiff.    E.    A 5='"?'*^'.'?;    ^V-'^" 

Aniisiinng,    J.    A '^""'^V."'l'*.  ^>r 

Ashl.rMce.     Samuel     Philmlelphla 

Atkinson.   G.    n..   State  Telephone   Coiiipnny   of   New 

Jt-rsoy    Jersey    fit y.    N .    .1 . 

Austin.   C.  B.,  Frontier  Telephone  Company 

liufTalo.    ^.    \. 

BaiiVr."  E.  B..  Tlie  Gray  Telephone  Pay  Station  Com- 

p„„v  Hartford.    Coeiu. 

Bnlnbrl(igeV*AV"B ■ .Philadelnhia     Pa. 

BarkiT.     A.     E..     Kellnsp    Switchboard     and     Supply 

Con.panv    - Cleveland     Oblo 

Ranks.    -W.    C •-; Cliieaffo 

Tlarl.er.   Edward  L - v.r;^^,''"?.*'''";  0,^"" 

Paniard.     Bleeeker    S.,     American     Vitrifiod     rnnfliiit 

Company    ^''?^\„^;""'^-    ^■'-    ^■ 

Barnard.    W.    D.,    TJnlted    Telephone    and     1  .•l.-irriipn 

Company    Philad-lphiii.    I'a. 

Barnett.   Samuel,  "United  Ga.s  Improvennm    i  (.luiKniy 

Philailc'lpliia.    Pa. 

Biirtram.'E.B.V  Alfred    F.   Moore Plulad.-lphia.    Pa. 

Beam.  Frank  L..   Columbus  Citizen's  Telephone  (  om- 

pjijiy  CoJiimlnis.    Ohio 

Beiird     WK..    American    Electrician. .Philadelphia.    Pa. 
Bear    S.    J..    American    Electric   Telephone    Company 

Toneka.    Kan. 

BeiTsV'Georffe'w."!!! I^ort    Wavne.    Ind. 

Beldon      -T      C.     Kellopg     Switchboard     and     Supniy 

Company    .■...- ...^.... .. -ChicaKO 

Eevlard.    Tj.    D..    National    Conduit    and    Cable    Com- 
pany   ■vK'-V'^?*;^'','-'^*  ^^• 

BIddle.    .Tames    G .Phil.ndelpliia.     Pa. 

BNtinck.    W.    W..    .7r..    Lambert    Schmidt    Telephone 

Alanufaetiirint:    Company    New    Ymk 

Bliss.    D.    M.,    Holtzer-Cabot    Electric    Company...... 

Brnoklinc.     Mass. 

Blizard.    J.   tV'w..    Keystone   TelepUmie   Company.. 

l*biladelphia.     Pa. 

i:ioiV    iviliard  T.V  Vnited  Telephone   and   Telofrrnph 

Kb-et ric   Comnanv    Chica;io 

Boalh.      W.      Thomas.      Ijimbert-Schmidt      Tolenhone 

Maniifaeturinf;  Company    New  York 

nnnrnotiville.  A..   MeRov  Clav  Works... Philadelphia.  Pa. 
Possert.    Paul    V,'..    Kellopg   Switchboard   and   Sunnly 

Conipanv     • ■■■■-■  ■f'liicago 

BMiir.in.    E     II..    Maryland    Telegraph   and   Telephone 

Cnmpanv     Baltimore.     Md. 

nn.vman,    M.    P..    J-    A.    RoebliiiRS    Sons    ( ompany 

Cleveland.   Ohio 

B»izi-'rY.B.O..'' Lambert    Schmidt    Telephone    Manu- 
facturing   Company     New    York 

Bravnard"  FI.    O..    Western    Electric    Comnany 

_; Philadelphia,   Pa. 

Breed.  George.  Drake  Breed  Company.. Philadelphia,  I'a. 

Breen,    Jame.s,    Kev.stone    Telephone    Comnany 

; Philadelphia.    Pa. 

Rrett'.Mrs.'  Annie   McEIroy El    Paso,   Texas 

Bronssard.  R.  F.,   The  Telephone  Company  of  Amer- 

ioti     New    Iberia,    La. 

Drown.     Eugene    "L..     Stromberg-Carl-son     Telephone 

Manufacturing  Company    Chicago 

Brou-n.      Eugene     L..      Stromberg-Carlson     Teleohone 

Manufncturing   Company    Pitt-sburg,   Pa. 

Bryant.  W.   U.,   Home  Telephone  Company.. Mobile.   Ala. 

Burleigh.    John   J     Camden.   N.    J. 

Bnrk.    Edward.    Electrical    Bureau Philadelphia 

Bums.  P.   C.  American  Electric  Telephone  Company 

Chicago 

Butler,    W.    I-L.    Kent    Homo    Telephone    Company.. 

Kent.    Ohio 

Case.     B.     F..     Famiington    Valley    Telephone    Com- 

ij;niy    New    Britain,    Conn. 

Clark'.   Percy   Tj Bristol,    Conn. 

Clark.    W.   H..    Keystone  Telephone   Comnanv 

Philadelphia,  Pa. 

Clausen,   IL    P..    American   Electric   Telephone  Com- 
pany     CTiieago 

Cohen.   L.  M Philadelphia.  Pa. 

Coho,    II.    B..    Electric    Storage    Batterv    Company.... 

Philadelphia.     Pa. 

Condlt.    S.    B..    Jr.,    S.    B.    Condit,    Jr..    Sc    Co 

Boston.     Mass. 

C. inner.    J.    .T.,    Maryland    Telephone    and    Telegraph 

Conipiiny     * Baltimore.     Md. 

<'nsta.    Ixluls    J.,    Walker    &    Kepler Philadelphia.    Pa. 

Crawley.    J.    C,    Maryland   Telephone   and    Telegraph 

Cnnipanv   Baltimore,  Md. 

Crltchfiehl.    H.   T) Cleveland.    Ohio 

Cnmmlngs.    W.    K Wellsburg.    W.    Ya. 

t'ushlng.   C.    B.,  John   A.   Roebllng's   Sons   Company.. 

Trenton,     N.    J. 

Davis,  J.  F..  North  Electric  Company  —  Cleveland.   Ohio 
Davis.    Marlon    B..    Viaduct   Manufacturing    Company 

Baltimore,   Md. 

I>e    lyand,     Frederick.    Kansas    Long    Distance    Tele- 
phone and  Telegraph  Company  Topeka,  Kan. 

Demorest,    F.    A.,    Inter-State   Telephone   Company.. 

Trenton,    N.    J. 

Dolib.s.   A.   E..   Eleetrieai  Review New  Y'ork.   N.    Y. 

Dodd.    P,    S..   Electrical   Review New   York 

r>ot»little.    W.    E..    Sterling   Electric   Company 

Lafayette,     1  nd. 

r)nttimerque,  F.  J.,   Kellogg  Switchboard  and  Supply 

Company     Chicago 

Dougherty.    Hugh    Bluffton.    Ind. 

Douglass,    S.    A..    American    Vitrified    Conduit    Com- 
pany  New  Y'ork 

Downs,  J.  J..  North  Electric  Company Cleveland,  Ohio 

Doyle,    W.   L.,   John   A.   Roebllng's   Sons  Company  — 

Trenton,     N.    J. 

Durln.   W.    II Cedar   Rapids,    Iowa 

Du  Pcrow,  George  S..  Federal  Telephone  Company.. 

Cleveland,     Ohio 

Duval.    S.   A..    Williams-Abbott   Etoctrle   Company.... 

Cleveland.     Ohio 

Duncan    L Philadelphia,    Pa. 

Dyrknian.    F.    II New    York 

Eaton,  R.  M..  Keyntone  Telephone  Company 

Philadelph ia .    Pa. 

I'>k«Tl.     Mr..     National     Conduit     and     Cable     Com- 

))aiiy    New   York.   N.   Y. 

Edmunds,    E,    F..    American    T<'lephone    Journal 

New    York.    N.    Y. 

Elliott,     G.     W..     Electrical      World      and      Engineer 

New  York 

Ervln.    W.    C,    Burke    County    Tclephonp    Company.. 

Morgantown.    N.    C. 

Estabronk,    J.    J.,    HoItzer-Cabot    Electric    Company.. 

Boston.     Mass. 

Enliaiiks.    P.   J.,    Harrison    Construction    Company — 

Cincinnati.    Ohio 

Fair.    George   W Chrlsman.   111. 

Fesser.    T..    Keyslone    Telephone    Company    

Philadelphia,    Pa. 


Fi.s-her.     K.     B Grand     Itaplds.     Mieh. 

I'lanagaii,    John    J..    Western    Electrician Chleagu 

Foerilerer,      Robert     H.,     Keystone     Telephone     Cum- 

pa  uy      Philadelpliia.     Pa. 

Ford,"  Bruce.    Electric  Storage  Battery  Company 

Philadelphia.     Pa. 

Fojss.  W.   A..  American   Toll  Telephone  Company — 

Cleveland,    Ohio. 

Fo.\.   Harold  AV Indianapolis,    Ind. 

Frazec.    L.    A Connersville,    Ind. 

Frier,  George  F..  Delaware  and  Madison  County  Tele- 
phone   Company    Fort    AVayne,    Ind. 

Fuller.    George    It.,    Rocliester    Telephone    Company.. 

Rochester.    N.    Y. 

Garrltt,  Garrltt  A..  Vallee  Brothers  Electric  Company 

New  York 

Gay.  H.  B..  Electric  Storage  Battery  Company 

Baltimore.    Md. 

Gharky,    G.    H Philadelphia,    Pa. 

Goldshorough,    W.    El  well.    St.    Louis    Exposition 

St.    Louis.   Mo. 

Glenn,    George   G... Philadelphia,    Pa. 

God  kin,     Mortimer     L.,     Western     Electrician 

New    Y'ork,    N.    Y. 

Granger.    S.   M.,    Zanesville  Telephone  and   Telegraph 

Company Zanesville,    Ohio 

Griswold.     Irving     II.,     American     Construction     and 

Trading   Company    Elyria.    Ohio 

Goudy,     Loiiis     A.,     Northeastern     Telephone     Com- 

pan.v    Portland.    5Ie. 

Groh,  B.  C,  Interstate  Telephone  Company.. New  Jersey 
Hagy,    C.    Keely,   Keystone   Telephone    Company 

Philadelphia,     Pa. 

Hamilton,    C.   M..    P.    Bissell    Company Toledo,    Ohio 

Harvey,     H.     A..     United    Telephone    and     Telegraph 

Electric    Company    ".Chicago 

Hean.v,  J.,  American  Electric  Manufacturing  Com- 
pany    Philadelphia,  Pa. 

Ilendrlckson,    Raymond,    North    Electric   Company 

Cleveland,     Ohbj 

Herboth,    F.,    Keystone    Telephone    Company 

Philadelphia.     Pa. 

Hertz,  P.  J.,  Illinois  Eleetric  Specialty  Company. Chicago 
Hirst,  R.  M.,  Standard   Underground  Cable  Compnny 

Philadelphia,    Pa. 

Plodges,    W.    L..    Keystone    Telephone    Company 

Philadelphia,     Pa. 

Hog.sett.    R.    F Virginia 

Holland,   Newman    H West   Medford,   Slass. 

Hopkins,    W.    A.,    Jr.,    Brner-Hopkins    Company 

Columiius,    Ohio 

Howland,  Russell.   Electrical  Review New  York.  N.    V. 

Hubbell,    B.    G.,    Consolidated    Telephone    Company.. 

Cleveland,"   Ohio 

Hughes,   John    D Phoenixville.    Pa. 

Hughes,  T.  E.,  Standard  Underground  Cable  Com- 
pany     Philadelphia,    Pa. 

Hull,    R.    C,    Electric    Storage    Battery    Company 

Philadelphia,     Pa. 

Huskey,    Harry,     Helios-Upton    Company 

Philadelphia,    Pa. 

Ihmsen.  J.  G.,  American  Electric  Telephone  Com- 
pany     Chicago 

Ingham,    C.    L.,    Frontier    Telephone    Company 

Buffalo,    N.    Y. 

Ivins,    D.    F.,    John   A.    Roebllng's    Sons   Company 

Trenton,'    N.    J. 

Johnson,   Harry   W.,   Columbia   Telephone   Company.. 

Columbia,     Pa. 

Johnson,   R.  F.,  Valley  Telephone  Company 

Saginaw,    Mich. 

Jones,    Frank   G.,    American    Electric    Fuse    Company 

Chicago 

Judson,    C.    H Minneapolis,    Minn . 

Kelly,    N.    B.,    Trades    League   of    Philadelphia 

Philadelphia,   Pa. 

Kent.     A.    Atwater,     Atwater     Kent    Manufacturing 

Works    Philadelphia.    Pa. 

Kepler,    H.    G Philadelphia 

Keys,    H.    M.,    Keystone    Telephone    Company 

Philadelphia,    Pa. 

Kirkpatriek,  E.   F..  MacRoy  Clay  Works Chicago 

Kissner,    S.     C,    Citizens'    Telephone    Company 

Coshocton,    Ohio 

Kline,    C.    W Hazelton,    Pa. 

Knox,    J.    M,,    Varley    Duplex    Magnet    Company 

New   Y'ork,    N.    Y. 

Kratz,    Arthur  B.,    Kellogg   Switchboard   and    Supply 

Company    Philadelphia,    Pa. 

Lafean,  D.  F.,  York  Telephone  Company Y'^ork,  Pa. 

Lami),    A,    B Bristol,    Conn. 

Lancaster,    L,   H Thibodaux,   La. 

Larwill,    O.    H.,    Keystone  Telephone   Company 

— Philadelphia 

Laubach,  W.  F.,  Akron  People's  Telephone  Com- 
pany     Akron,    Ohio 

Lee,   T.    B Pittsburg..    Pa. 

Le  Bourvcau,  L.  G.,  Sumter  Telephone  Manufac- 
turing Company  Sumter,  S.  C. 

Mack.    John    M Philaderphia 

Maize,    Frank,    Electrical    Bureau Philadelphia,    I'a. 

Manning,    F.    C,    Sumter    Telephone    Manufacturing 

Company    Sumter,    S.    C. 

Mans,    C.    A.,    Anthracite  Telephone   Company 

Hazieton,    I'a. 

Manson,  George  T.,   Okonite  Company New  York 

Markham,    J.    D.,    Northeastern    Telephone    Company 

Rush    City.    Minn. 

Marsh,    Loan    J Philadelphia.    Pa. 

Marsh,  J.  W.,  Standard  Underground  Cable  Com- 
pany      Pittsburg,     Pa. 

Martin,    K.    G..    Electrical    World    and    Engineer 

New    York,    N.    Y. 

Martin,    T.    C,    Electrical    World    and    Engineer 

New    York,    N.    Y. 

Martindale,    Thomas,    Trades   League   of   Philadelphia 

Philadelphia,   Pa. 

May  berry,    F.    E West  Medford,    Mass. 

May,   Frederick,    People's  Telephone  Company 

Ilazleton,    Pa. 

McCoy,    Edward    Philadelphia,    Pa. 

McCurdy,    W,    B.,    American    Electric    I-'use   Company 

New    York,    N.    Y. 

McDonough,    W.    H.,    American    Telephone    Journal . . 

New    York,    N.    Y. 

McFall,  Miss  Indianapolis,  Ind. 

McLean,  J.  R.,   American  Toll  Telephone  Company.. 

Cleveland,   Ohio 

McMcal,    H.    B..    Telephony    Chicago 

MePherson,  R.  B.,  Livingston  Home  Telephone  Com- 
pany     Howell,    Miclv. 

McQualde,    James    P.,    National    Conduit    and    Cable 

Company    New    York,    N,    Y. 

Meyers,    Charles   D.,    Helios-Upton    Company 

Philadelphia ,     Pa . 

Miller,  Kempster  B.,  Kellogg  Switchboard  and  Sup- 
ply   Company     Chicago 

Monroe,  C.  E.,  Ericsson  Telephone  Company. .New  Yor!; 
Moore,  Alfred  F.,  Alfred  F.  Moore.. .  .Philadelphia.  I'ii. 
Morse,    Allen    C,        Federal    Telephone    Company  — 

Cleveland,     r)hio 

Moulton,    I.    H La    Crosse,    Wis. 

Murphy.     Michael     Phila<ielphia 

Mustard.    John.    H.    C.    Roberts    &   Co Philadelplii;i 

Myers,    Harvey,   Memphis  Telephone   Company 

Memphis,    Tenn. 

Nicholson.    W.    E.,    Home    Telephone    Company 

Crawfordsville,     Ind. 

North,   C.  11.,   North  Electric  Company. .Cleveland,  Ohio 


Xuugesser,    B,    P.,    Nungcsser    ICIectrlc    Battei-y 

Cleveland,    Ohio 

Olheiser.   William  W.,   Eastern  Telephone   and  Tele- 
graph  Company    Camden.   N.   J. 

Overshiner,    E.   B..    Swedish-American  Company.. Chicago 

Patton,    F.    B.,    Illinois  Electric   Specialty   Company.. 
Chicago 

Pawling.    W.    W..    Alfred    F.    Moore.... Philadelphia.    Pa. 

Penn,    Jerome,    Washington    Home    Telephone    Com- 
pany     Washington.    D.   C. 

Perry,  Frank  L.,  Western  Electrician Chicago 

Perry,    Joseph    C,    Keystone    Telephone    Company... 
Ph  lladelphia 

Piatt,   S.    C,   Ivellogg  Switchboard   and  Supply  Com- 
pany   New   York,   N.   V. 

Poole,    Cecil  P..   American   Electrician.. New  Y'ork,   N.  Y. 

Post,    I.    M.,    Manhattan   Electric  Supply    Company.. 
New    York 

Potter,    F.   M.,   Jr.,    Syracuse  Telephone    Company 

Syracuse.    N.    Y. 

Pressen.    A.    T Iowa    Cltv,    Iowa 

Pryor,  T.   L New  Yoik.   N.   Y. 

Pullen.  Leon   W.,   Leon  W.  Pullen   Electric   Company 
Philadelphia,     Pa. 

Pullen,   R.   S.,   Leon  W.   Pullen   Electric   Company 

Philadelphia.    Pa. 

Putnam,    J.    L.,    Clark   Automatic    Telephone    Switch- 
board  Company   Providence.    R.  T. 

Quigley.   Miss   I.   B.,   Keystone  Telephone  Company.. 

Philadelphia,     Pa. 

pawson,    Samuel    B.,    Rawson    Electric    Company 

Elyria.    Ohio 

Rebcr,    H.    L.,    Kinloch    Telephone    Company 

St.    Louis.   Mo. 

Reid.    John    H.,    American    Electric    Telephone    Com- 
pany     Philadelphia.    Pii. 

Reese.     S.    L..     Stromberg-Carlson    Telephone    Manu- 
facturing   Company     Pittsburg,    Pa. 

Reynolds,    E.    L..    Electric    Storage   Battery   Company 
Philadelphia.    Pa. 

Rhodes,   J.    B.,    Zanesville   Teleplione   and   Telegraph 
Company     Zanesville,     Ohio 

Ridgway,   Jacob   E.,  Keystone  Telephone  Conipany.. 
Philadelphia 

Ries,    Elias   E.,    United    States    Automatic   Telephone 
Company    New  York 

Roach,    John,    T«^mbert    Schmidt   Telephone  Manufac- 
turing   Company    New    Y'ork 

Robb.   N,    E..   United   Telephone   and  Telejjraph   Com- 
pany      WilliamsixH-t.     Pa. 

Roberts,   H.    C Philadelphia 

Robinson,     H.    H.,     United     States    Telephone    Com- 
pany     Cleveland,    Ohio 

Rousseau,  A.   J-,   Stromlierg-Carlson  Telephone  Manu- 
facturing   Company     Chicago 

Rudy.    G.    B.,    Y'ork    Telephone    Company York,    Pa. 

Russell.     R.     E.,     Western     Pennsylvnnia     Telephone 
Company     Downinstown,     I'a. 

Russell,   W.   B..   Russell-Tomlinson    Electric   Company 
Daubiiry.    Con". 

Sager,    John    C.    Electrical    Bureau Philadelphii 

Sands,    L.,    Williams-Abt)ott    Electric    Company 

Cleveland,    Ohio 

Sanville,    H.    F..    Waelark    Wire    Company 

New   York,    N.    V. 

Sapp,    Frank   F.,   North    Electric   Company 

Cleveland,    Ohio 

Scath,    Charles    W.,    T^'nchhurg    Telephone    Conipany 
Lyneliburg.    Va. 

SeUade,    E.   D.,    Johnstown  Telephone  Company 

Johnstown,    I'n. 

Schirmeyer,    F.    W.,    Citizens'    Telephone    Company.. 
Decatur.    Ind. 

Schmidt.    H.    P.,    Kellogg    Switchboard    and    Supniy 
Company    Chicago 

Schmidt.      Lambert,      Lambert      Schmidt      Telephone 
Manufacturing    Company    New    York 

Scofield,   J.    H.,    Duchess  County  Teleplione  Company 
New  Y'ork,    N    Y. 

Seholl,   A.    G..    Consolidated  Telephone    Company  of 
Pennsylvania     Mifflin  town.    Pa. 

Sears,    Vinton    A Boston.    Mass. 

Seaton.   W.    B Ashland.   Kv. 

Seyler.    C.    Hubbard    &   Co Pittsburg,    Pa. 

Shaflit.    Milton,    John    A.    Roebllng's    Sons    Co'mpany 
Clevebind,   Oliiii 

Shaper.   John    H.,   J.    Edward   Ogden   Company 

New   York.    N.    Y. 

Sheerin.    S.    P Indianapolis,    Ind. 

Smethhnrst.    W.    A.,    Smethhurst   &    Allen 

Washington,     D.     C. 

Smith.   Elmer   E.,   American   Telephone  Journal. .Chleagn 

Smith.  P.  H.  W.,   Standard  Underground   Cable  Com- 
pany     Pittsburg,    I'a. 

Sispon,    W.    S.,    D.    &  W.    Fuse    Company 

Providence.    R.    1. 

Snider,    O.    C,   Kansas   City   Home   Telephone   Com- 
pany  Kansas   City,    M<». 

Sourman,    A.    B.,    Standard    Underground   Cable   Com- 
pany     Boston,    Mass. 

Stafford,   Nathaniel    N.,   People's  Teleplione   Companv 
Haverhill,    Mass. 

Stanton,   L.   W.,   Federal  Telephone   Company 

Cleveland,   Oh  lo 

Starr,    C.    E.,    Interstate    Telephone   Company 

Philadelphia.     Pa. 

Stevens,  Charles  G.,   Iron  and  Steel Chicago 

Stevens,   H.    H.,   Standard  Telephone  and  Telegraph 
Company   Newtown,    Pa. 

Stlger,    C.    W.,    Stromberg-Carlson    Telephone    Manu- 
facturing   Company    Chicago 

Stillings,      Lewis     A..     Clark     Automatic     Telephone 
Switchboard    Company    Providence,   R.    I. 

Stinson,    C.    E Rochester.   N.    Y. 

Stowe,   Dr.  A.  J.,  Northeastern  Telephone  Company. 
Rush    City,    Minn. 

Swan,    G.    W.,    John    A.    Roebllng's   Sons   Company... 
Now   York,    N.    Y. 

Thompson.    H.    Grant,    New   Haven    Novelty   Macliine 

Company   New  Haven.   Conn- 
Thompson.    William    J Gloucester.    N.    J. 

Tliomas,    James   M Cleyeland.    Ohio 

Tingley,   U.   G.,  John  A.  Roebling's  Sons  Company.. 
Trenton.    N.    J. 

Townsend,  Thomas  L..   Vallee  Bros.'   Eleoti-ical    Com- 
pany    Philadelphia.   Pa. 

Townsend,    W.    W..    North    American    Telephone    ind 
Telegraph     Company     , Chicairo 

Trump,  C.  E.,   Novelty  Electric  Company Philadelphia 

Wakeraan,   J.   M.,    Electrical   World  and   Engineer — 
New    York.    N.    Y. 

Walker,    Charles  T.,   Electrical  World  and   Engineer 
Philadelphia,    Pa. 

Walters,   Dr.   W.   H.,   Pocomoke  Telephone  Company 
Pocomoke    Cltv.    M'l. 

Ware,    J.    B Detroit,'  Mieh. 

Warner,  T.   W.,  Warner  Electric  Comnany.  .Muncie,  Ind.    w  ; 

Wat.son,    W.  J..   American   Electric   Works New   York    (  ! 

Watson,    W.     J.,    American    Electrical    Works 

New    York.    N.    Y. 

Wayland.  Samuel  E Scranton.   Pii. 

Webb,    H.    W.,    Maryland    Telegraph    and    Telephone 
Company    Baltimore,     Md. 

Webster,    E.    B.,    Twin    City    Telephone    Conipany 

Minneapolis.     Minn. 

Weman.    K.,    L.   M.   Ericsson   &   Co New  York 

Westberry,    H..    ICtllson    Lamp    Works Harrison,    N.    J. 

Wetts,    N.    C,    Staunton    Mutual   Telephone   Company 
Staunton,    Va. 

Wharton,    W.    W.,    Keystone   Telephone    Company.... 
Philadelphia.    Pa. 
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\Yliite,  l^^-ank  R.,  Electricity  Newspaper  Company.. 
New    York,    N.    Y. 

AVhittiek,    11.   A.,   Keystone  Telephone   Company 

Philadelphia.     Pa. 

Wick,   Jr.,   D.    B.,    North   Electric    Company 

Cleveland,    Ohio 

Wiley,  G.  L.,  Standard  Underground  Cable  Com- 
pany    New   York,   N.  Y. 

Wilcox,  F.  W.,  Edisou  Lamp  Works Harrison,   N.  J. 

Wilson,    C.    B Philadelphia.    Pa. 

Wilson,  J.  R.,  Crocker- Wheeler  Company.. Ampere,   N.  .7. 

Witz.   R.    II Staunton,    Va. 

Wood,  E.,  Amei'ican  Electrician New  York 

Worstall,  A.  il.,  Inter-State  Telephone  Company  of 
New    Jersey    Philadelphia,    Pa. 

Worstall,  A.  M.,  Inter-State  Telephone  Company. . 
Trenton.    N.    J. 

Worstall.  H.  C,  Standard  Telephone  and  Telegraph 
Company   Newtown,    Pa. 

AA'uuder,   Frank  A Philadelphia,  P'a. 

Wvuue,  William  A.,  Kaleigh  Telephone  Company.. 
.". Kaleigh.    N.     C. 

Yarnall.  E.  M.,  Eastern  Electric  Construction  Com- 
pany     Philadelphia,    Pa. 

Yavuall.  V.  H.,  Viaduct  Manufacturing  Company 
-Baltimore,    Md. 

Yoiinj:.    H.    C Columbia,    Pa. 

Zuluff,  J.  E.,  Louisville  Home  Telephone  Company.. 
Louisville,    Ky. 


Philadelphia  Convention  Notes. 

The  Atwater-Keiit  Manufacturing  Works  of 
Philadelphia    exhibited   the    Monoplex  telephone. 

One  of  the  cutest  advertising  dodges  was  that 
of  Mr.  Sapp  of  the  North  company.  His  "Get  Hold 
of  a  Live   Line"   created  quite  a  laugh. 

The  F.  Bissell  Company  of  Toledo,  Ohio,  pre- 
sented a  very  neat  souvenir  key  ring.  The  cdm- 
pan}*  was  represented  by   C.   M.   Hamilton. 

Of  course  Okonite  was  decidedly  '"in  evidence," 
and  this  time  Mr.  Hanson  did  the  honors  coming 
over  from  New  York  on   Wednesday  morning. 

Manager  W.  J.  Philips  of  the  Philips  Company, 
did  not  mtend  to  visit  the  telephone  convention, 
I. lit  iiylo   lamps   were  in   evidence  just  the  same. 

Kirkpatrick  of  the  McRoy  Conduit  Company  won 
many  hearts  by  the  presentation  of  a  valuable  souve- 
nir m  the  shape  ot  a  substantial  and  artistic  tape 
measure. 

Of  course  Gen.  C.  Henry  Barney,  assistant  gen- 
eral manager  ot  the  Monarch  Fire  Appliance  Com- 
pany, was  on  hand,  and  with  his  usual  energy  push- 
nig  the  merits  of  "Kiltyre.'' 

President  P.  C.  Burns,  General  Manager  Ihmsen 
and  Lastern  Manager  Reid  of  the  American  Electric 
Telephone  Company  were  daily  in  attendance  in 
the  rotunda  of  the   Walton  Hotel. 

The  Standard  L'nderground  Cable  Company  of 
Pittsburg  was,  as  usual,  full  represented.  Messrs. 
\\  lie}-,  Hughes,  Sourman  and  Assistant  General 
-vlanager   P.   H.    Smith   were   all    there. 

Among  those  who  seized  the  good  opportunity  to 
exhibit  m  the  Keystone  Building  was  F.  E.  May- 
berry  and  M.  H.  Holland,  who  explained  the  de- 
tails  of   the    Mayberrj'- Holmes  party-line    system. 

The  Holtzer-Cabot  Electric  Company  presented 
an  interesting  exhibit  in  the  Keystone  Building. 
Generally  speaking,  Air.  Esterbrook  presented  prac- 
tically a  lull  line  of  the  Holtzer-Cabot  Electric 
Company's  product. 

Danbury,  Conn.,  came  nobly  to  the  front  in  the 
person  ot  \V.  E.  Russell  of  the  Russell- Tomlinson 
i:.lectric  Company,  Mr.  Russell  is  one  of  those  gen- 
tlemen whose  presence  is  ever  an  addition  at  any 
gathering  ot   a   social  nature. 

Harold  W.  Fox,  Hon.  S.  P.  Sheerin's  secretary, 
and  C.  Keely  Hagy,  registration  secretary,  did 
some  good  work,  and  through  their  indefatigable 
courtesy  to  newspaper  men  secured  for  the  associa- 
tion   a   large   amount    of   extra  publicity. 

The  Varley  Duplex  Magnet  Company  sent  its 
representative,  J.  M.  Knox,  to  Philadelphia  to 
represent  it.  It  was  a  matter  of  regret,  however, 
that  President  Richard  Varley  could  not  find  the 
time  to  run  down  from  Phillipsdale,  R.  I. 

iTie  Edison  decorative  and  miniature  lamp  de- 
partment of  the  General  Electric  Company  came  to 
the  front  in  the  persons  of  H.  Westbury  and  F. 
\\  illcox.  These  gentlemen  were  actively  pushing 
the  latest  types  of  telephone  switchboard  incandes- 
cent lamps. 

Carl  Sevier  did  the  honors  for  Hubbard  &  Co., 
manufacturers  of  telephone  construction  materials 
of  Pittsburg.  Mr.  Se\;ler  was  one  of  those  who, 
two  years  ago,  worked  so  indefatigably  to  entertain 
visitors  to  the  Cleveland  convention.  He  was  at 
that  time  a  Clevelander. 

The  Leon  W.  Pullen  Electric  Company  of  Phila- 
delphia saw  in  the  convention  a  good  chance  to 
advertise  its  primary  cells,  and  Leon  W.  Pullen 
himself  and  R.  S.  Pullen  mingled  with  those  in 
the  rotunda  and  displayed  advertising  matter  de- 
scriptive of  the   Pullen  cell. 

The  North  Electric  Company  of  Cleveland  ap- 
peared in  fine  feather.  President  C.  H.  North  was 
on  hand  accompanied  by  Mrs.  North  and  his  two 
children.  F.  F.  Sapp  and  wife  were  also  in  at- 
tendance, as  were  Engineer  John  J.  Downes  of  the 
company,  D.  B.  Wick,  Jr.  and  Raymond  Hendrick- 
son.  The  North  companj-  made  an  interesting  ex- 
hibit on  the  ground  floor  of  the  Keystone  Building 


WESTERN     ELECTRICIAN 

of  its  common-battery  lamp  board,  supervisory 
board  and  magneto  board,  with  telephones  all  in 
operation.  A  North  power  plant  was  also  in- 
stalled. 

President  W.  E.  Doolittle  of  the  Sterling  Elec- 
tric Companj'  was  on  hand,  although  his  company 
made  no  effort  at  presenting  any  exhibit.  Mr.  Doo- 
little reports  great  activity  in  the  company's  La- 
fayette factory;  in  fact,  he  states  that  the  insti- 
tution  is   literally   overrun    with    work. 

W.  C.  Banks  of  the  Gordon  Battery  Company, 
Mr.  Nungesser,  also  of  battery  fame,  C."  E.  Monroe 
of  the  Ericsson  company  and  Henry  Shafer.  presi- 
dent of  the  International  Telephone  Manufacturing 
Company,  were  late  arrivals,  getting  in  on  Thurs- 
day.    But    they    were    all    cordially    welcomed. 

"The  clock  that  winds  itself"  was.  of  course, 
the  subject  of  the  dissertations  of  the  representa- 
tives of  the  National  Self-winding  Clock  Com- 
pany. President  and  Manager  Percy  L.  Clark,  as- 
sisted by  A.  R.  Lamb,  looked  after  this  exhibit 
and  explained  its  value  as  an  addition  to  the  office 
of   the    telephone    exchange. 

The  D.  &  W.  Fuse  Company  was  represented 
by  Secretary  W.  S.  Sisson.  Mr.  Sisson  called  at- 
tention particularly  to  the  protection  of  telephone 
systems  with  the  D.  &  W..  combination  cut-out, 
which  consists  of  a  fuse,  sneak  coil  and  a  line  ar- 
rester, mounted  on  one  porcelain  base.  This  device 
must  be-  seen  to  be  appreciated. 

Mr.  Patton  of  the  Illinois  Electric  Specialty 
Company,  accompanied  by  Mrs.  _Patton  and  Mr. 
Patton's  sister,  looked  after  the  interests  of .  the 
Illinois  Electric  Specialty  Company.  P.  J.  Hertz 
joined  Mr.  Patton  at  Philadelphia.  This  company 
"let  the  cat  out  of  the  bag"  in  the  shape  of  a  neat 
little  circular,  showing  its  direct-reading  ohmmeters 
and  the  company's  duplexer. 

The  Stromberg-Carlson  Telephone  Manufactur- 
ing Company  of  Chicago  made  no  attempt  at  a  large 
exhibit.  A  limited  line  of  goods,  however,  was 
exhibited  at  the  Keystone  Telephone  Building. 
Manager  Charles  W.  Stiger  was  in  charge  of  the 
Stromberg  delegation.  Mr.  Stiger's  lieutenants  at 
the  convention  were  Eugene  I.  Brown  of  the  com- 
pany's  Pittsburg  office  and  Mr.  Rousseau. 

Kent,  Ohio,  appeared  in  the  person  of  W.  H. 
Butler,  the  popular  manager  of  the  Kent  (Ohio) 
Home  Telephone  Company.  Mr.  Butler  is  an  east- 
ern man,  and.  took  the  occasion  of  the  telephone 
convention  to  greet  his  host  of  old  friends  through- 
out the  East.  Mr.  Butler  for  a  number  of  years 
was  connected  with  the  Edison  interests  in  the 
East,  but  has  devoted  his  energies  for  several  years 
to  building  up  his  present  valuable  telephone  prop- 
erty  in   Kent,    Ohio. 

The  latest  manufacturing  company  to  enter  the 
Independent  field  is  the  New  Haven  Novelty  Ma- 
chine Company,  that  made  its  debut  at  the  Phila- 
delphia convention.  This  company  exhibited  de- 
vices of  especial  interest  to  all  users  of  lead-cov- 
ered wires.  It  is  asserted  that  the  company's  new 
slidable  sleeve  gives  a  flexibility  which  the  old 
wiped  joint  does  not  give.  H.  Grant  Thompson, 
considering  that  this  was  his  initial  trip,  did  won- 
ders for  his  company. 

The  Lambert  Schmidt  Telephone  Manufacturing 
Company  displayed  a  150-drop  common-battery 
switchboard,  capacity  200,  using  automatic  electrical 
self-restoring  line  drops  and  supervisory  lamps. 
There  was  also  a  i2-]ine  cam  terminal  switchboard, 
telephone  instruments,  lamp-jack  strips  and  various 
details  of  telephones  and  switchboards.  This  com- 
pany is  now  planning  to  extend  its  business  into 
the  West,  and  before  long  will  probably  establish  a 
Chicago  office.  It  has  been  most  successful  in  the 
Fast. 

One  of  the  most  popular  of  the  telephone  manu- 
facturers who  dropped  into  Philadelphia  was  Presi- 
dent and  Treasurer  E.  B'.  Overshiner  of  the  Swed- 
ish-American Telephone  Company.  The  Swedish- 
American  company  decided  not  to  make  any  ex- 
hibit at  Philadelphia,  but  "central  energy"  was  cer- 
tainly in  evidence  in  the  energetic  president  of  the 
company.  The  Swedish- American  company  has 
come  to  the  front  with  remarkable  speed.  It  is 
constantly  bringing  out  new  apparatus,  and  has  won 
for    itself   a   host    of   friends. 

Among  the  most  popular  of  western  manufactur- 
ers was  Frank  G.  Jones,  president  of  the  American 
Electric  Fuse  Company.  Mr.  Jones  was  accom- 
panied by  his  wife.  The  American  company  made 
no  exhibit,  but  through  the  energetic  efforts  of  Mr. 
Jones  it  is  safe  to  say  that  no  one  will  forget  the 
American  fuse.  Mr.  Jones,  as  is  well  known,  is 
a  la\vyer  by  profession,  and  combines  with  his  legal 
qualifications  ability  for  business  that  has  made  his 
company  well  known  to  practically  every  Indepen- 
dent exchange  in  the  United  States,  to  say  nothing 
of    foreign    countries. 

The  Clark  Automatic  Telephone  Switchboard 
Company  of  Providence,  R.  I.,  appeared  in  the  per- 
sons of  Manager  J.  L.  Putnam  and  L.  A.  Stillings. 
Mr.  Stillings  has  charge  of  the  company's  Boston 
branch  office  and  has  done  much  in  helping  to  put 
the  company  into  its  present  enviable  position.  The 
Clark  company  now  has  out  a  large  number  of 
automatic     exchanges     and    exchange     agencies     in 


many  foreign  countries  where  there  is  a  market 
for  the  telephone.  An  office  has  just  been  opened 
in  Chicago.  On  Thursday  Messrs.  Putnam  and 
Stillings  left  Philadelphia  for  New  York  to  attend 
a  dinner  given  by  the  Bunbury  Club,  a  social  or- 
ganization of  professional  people,  in  honor  of  Mr. 
Kirkpatrick    of   the    McRoy    Conduit    Company. 

The  Kellogg  Switchboard  and  Supply  Company 
of  Chicago  was  efficiently  represented  by  the  fol- 
lowing-named members  of  the  company's  large  staff: 
Kempster  B.  Miller,  F.  J.  Dommerque,  A.  E.  Bar- 
ker of  Cleveland,  J.  C.  Belden,  Paul  W.  Bossart 
and  A.  B.  Kratz  of  Philadelphia,  H.  P.  Schmidt 
and  W.  Reid.  The  Kellogg  company  had  expected 
to  exhibit  quite  a  batch  of  "small  stuff,"  but  the 
company's  shipment  for  this  purpose  was  delayed 
en  route.  However,  a  handsome  exhibit  was  never- 
theless made  with  the  apparatus  obtainable  througn 
the  efforts  of  the  company's  eastern  representative. 
As  is  well  known,  the  Kellogg  company  has  a  per- 
manent Philadelphia  office  in  the  Keystone  Building 
and  the  exhibit  joins  these  offices.  The  visit  of 
Manager  of  Sales  J.  C.  Belden  of  this  company  to 
the  convention  was  somewhat  expected,  owing  to 
the  fact  that  during  the  last  few  weeks  he  has  been 
in  the  East  on  his  honeymoon  trip.  Mr.  Belden 
entered  the  services  of  Mr.  Kellogg  when  the  com- 
pany was  in  the  development  stage  at  Highland 
Park.  111.  As  the  institution  grew  he  was  made  its 
purchasing  agent.  His  appointment  as  manager  of 
the  sales  department  went  into  effect  January  ist 
last. 


Chapman  Lightning  Arrester  for  Tele- 
phone and  Telegraph  Lines. 

Lightning  is  often  a  source  of  much  trouble  and 
inconvenience  in  the  operation  of  telephone  and  tele- 
graph lines  and  needs  to  be  taken  care  of  by  re- 
liable arresters.  The  arresters  should  be  placed  on 
the  first  pole  from  the  building,  and  good  practice 
should  require  the  placing  of  them  every  mile  on 
the  line.  A  pole  arrester  should  be  absolutely 
weatherproof,  have  perfect  insulation,  require  no  at- 
tention or  adjustment,  be  easily  erected  without  dis- 
turbing or  cutting  the  line,  and  always  be  ready  for 


CHAPMAN  LIGHTNING  ARRESTER.  — T^TICAL  ARRANGEMENT. 

business.  The  Chapman  lightning  arrester  for  tele- 
phone and  telegraph  lines,  has  been  designed  to 
meet  the  above  requirements,  each  detail  being 
worked  out  to  present  a  perfect  piece  of  apparatus. 
The  containing  case  is  of  heavy  cast  iron,  with  lugs 
conveniently  arranged  for  attaching  to  a  cross-arm 
or  wall.  The  leading-in  wires  are  permanently  con- 
nected to  the  arrester,  passing  into  the  case  through 
porcelain  bushings,  and  are  cut  a  suitable  length 
for  attaching  to  the  line  and  ground  wires.  They 
are  double-pole,  and  may  be  connected  to  one  metallic 
circuit,  two  grounded  lines,  or  both  poles  of  the 
arrester  may  be  connected  to  a  single  line.  A  typical 
mounting  of  two  arresters  is  shown  in  the  accom- 
panying diagram.  The  arresters  are  being  put  on 
the  market  by  the  Minnesota  Electric  Company  of 
Minneapolis,   Minn. 


Automatic  Switchboard  a  Possibility 
in  Columbus. 

The  officers  of  the  Citizens'  Telephone  Company 
of  Columbus  are  making  a  very  thorough  investiga- 
tion of  the  automatic-switchboard  question.  The 
company  is  compelled  to  enlarge  its  switchboard 
capacity,  and  since  the  officers  have  been  looking 
over  the  various  boards  in  the  market  they  have 
become  convinced  that  there  is  some  virtue  in  the 
automatic  device.  They  spent  some  time  in  Chicago 
a  week  or  so  ago,  looking  into  the  matter,  and  are 
now  conducting  an  investigation  in  the  East,  their 
objective  point  being  Fall  River,  Mass.  President 
H.  A.  Lanman,  Treasurer  Edwin  W.  Sharp  and 
Manager  Beam  make  up  the  Columbus  contingent 
of  the  party  which  left  Saturday,  June  21st.  They 
are  accompanied  by  several  gentlemen  connected  with 
a  company  manufacturing  an  automatic  board. 
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June  28,   1902 


The  Waupaca  Conventions. 

The  joint  convention  of  the  Nortluvestern  Elec- 
trical Association  and  the  Wisconsin  Independ- 
ent Telephone  Association  was  held  on  June  25th. 
26th  and  27th  at  the  Grand  View  Hotel,  Chain  o' 
Lakes,  near  Waupaca,  Wis.  The  Chicago  party  left 
for  the  resort  over  the  Wisconsin  Central  in  a 
special  car  on  June  24th  and  consisted  of  James 
Wolff,  William  M.  Smith,  J.  W.  Mason,  V.  W. 
Bergcnthal,  Mr.  and  Mrs.  George  Cutter,  Mr.  and 
Mrs.  W.  R.  Pinckard,  Mr.  and  Mrs.  George  Con- 
over,  Mr.  and  Mrs.  S.  A.  Dinsmore,  J.  Scribner,  L. 
K.  Cushing,  C.  L.  Hibbard,  C.  W.  Bacon,  Harold 
.■Mmert,  Charles  Messer,  Thomas  G.  Grier,  Edward 
A.  Jenkins,  Willard  W.  Low,  Otto  E.  Ostlioff,  W. 
H.  Callman,  C.  A.  Kenworthy,  W.  Forman  Collins, 
W.  W.  Smythe,  Jr.,  C.  L.  Currier,  Jr.,  Dr.  Henry  J. 
Way,  W.  D.  Packard  of  Warren,  Ohio,  and  W.  N. 
Mathews  of  St.  Louis.  At  Rugby  Junction  the  party 
was  increased  by  the  arrival  of  Loren  W.  Burch  of 
Madison,  H.  C.  Winter  of  Madison,  O.  B.  Williams 
of  Whitewater,  Mr.  and  Mrs.  Albert  Smith  and 
iliss  Beata  Platz  of  Milwaukee.  The  party  was 
met  at  Waupaca  by  Irving  P.  Lord  with  electric  cars 
and  accompanied  to  the  Grand  View  Hotel,  some 
five  miles  distant. 

Others  in  attendance  at  the  two  conventions  were : 
C.  A.  Kuhlman,  Chicago ;  W.  W.  Geisse,  Chicago ; 
M.  B.  Kitt,  Minneapolis;  J.  B.  McMullin.  Chicago; 
George  C.  Bailey,  Chicago ;  A.  Meinema,  Chicago ; 
R.  F.  Kountz,  Neillsville,  Wis. ;  Mr.  and  Mrs. 
Thomas  Ferris  and  daughter,  Milwaukee ;  F.  J. 
Alderson,  New  York ;  H.  S.  Conner,  Shelby.  Ohio ; 
R.  Valentine,  Janesville,  Wis. ;  Mr.  and  Mrs.  Charles 
Cuno  and  son,  Oconomowoc,  Wis. ;  J.  H.  Montague, 
Chicago;  A.  J.  Perkins,  Medford,  Wis.;  Mr.  and 
Mrs.  H.  D.  Goodwin,  Milwaukee,  Wis. ;  D.  T. 
Wallace,  Chicago;  A.  W.  Bryant,  Chicago;  W.  C. 
Knight,  Chicago ;  J.  C.  Schmidtbauer,  Milwaukee ; 
R.  B.  Abbott,  Chicago;  W.  H.  Slinglufif,  Chicago; 
J.  R.  Cravath,  Chicago;  W.  P.  Upham,  Chicago; 
J.  B.  Darragh,  Chicago;  S.  F.  Dibble,  Chicago; 
A.  L.  Hutchinson,  Weyauwega,  Wis. ;  H.  E.  Kep- 
ler, Sun  Prairie,  Wis. ;  H.  G.  Slater.  Waupaca ; 
E.  A.  Forbs,  Rhinelander;  John  Rice,  Chicago; 
G.  L.  Ainsworth,  Chicago;  John  Schnabel,  Grand 
Rapids,  Wis. ;  P.  L.  Utley,  Grand  Rapids ;  Charles 
Schenecker,  Sun  Prairie,  Wis.;  C.  H.  Everett,  Ra- 
cine; H.  S.  Gilkey,  Janesville;  Frank  T.  Quinn, 
Madison ;  James  B.  Coale,  Minneapolis ;  Mr.  and 
Mrs.  Harry  Byrne,  Milwaukee;  Mr.  Bradley,  Toma- 
hawk, Wis. ;  Mr.  and  Mrs.  M.  B.  Austin,  Chicago. 
Later  registrations  were  the  following  names : 
.■\.  O.  Kuehmsted,  Chicago ;  J.  C.  Finch,  Chicago ; 
W.  D.  Kunz,  Appleton,  Wis. ;  D.  M.  Fulmer,  Flor- 
ence, Wis. ;  George  B.  Foster,  Chicago ;  John  M. 
Baer,  Appleton,  Wis. ;  S.  L.  Von  Alman,  Appleton 
Wis. ;  M.  T.  Patchin,  Weyauwega,  Wis. ;  Mr.  Wilken, 
Chicago. 

Irving  P.  Lord  of  Waupaca,  president  of  the 
Northwestern  Association,  made  the  welcoming 
speech.  James  Wolff  of  Chicago  acted  as  secretary. 
In  felicitous  terms  Mr.  Lord  offered  the  hospitality 
of  the  Chain-o'-Lakes  to  the  visitors.  G.  H.  Atkin 
of  Chicago  and  the  Shelby  Electric  Company  of 
Shelby,  Ohio,  applied  for  membership  and  were 
unanimously  elected.  S.  F.  Dibble  of  Chicago  read 
an  interesting  and  instructive  paper  on  "Small 
Motors,"  after  which  the  convention  adjourned  un- 
til Thursday  morning. 

President  Valentine  called  the  telephone  men  to 
order  in  the  afternoon.  He  said:  "The  Independent 
telephone  movement  has  experienced  a  surprisingly 
rapid  growth  of  late.  Twenty-nine  new  companies 
have  been  chartered  since  the  first  of  January,  1902, 
in  this  state,  representing  a  capitalization  of  $570,- 
640.  In  Milwaukee  and  Chicago  Independent  fran- 
chises are  being  sought  from  the  common  councils 
of  those  cities,  with  every  prospect  of  success. 
These  franchises  are  very  important  to  the  Inde- 
pendents of  this  state,  as  we  wish  to  form  a  toll- 
line  company  that  will  cover  the  entire  state." 

J.  H.  Montague  of  the  Ericsson  Telephone  Com- 
pany spoke  of  the  practicability  and  efficiency  of 
using  the  same  line  for  telegraph  and  telephonic 
work,  and  offered  to  demonstrate  the  correctness 
of  his  position. 

There  was  a  general  discussion  in  which  A.  J. 
Perkins  of  Medford,  Wis.,  said:  "We  have  an  auto- 
matic telephone  exchange  in  Medford.  which  will 
be  running  two  years  the  coming  August.  It  is 
patterned  after  the  plant  in  Odell,  111.  Each  sub- 
scriber has  a  switch  of  his  own.  The  advantages 
of  the  system  are  its  secrecy,  quickness,  reliability 
and  cheapness.  The  automatic  system  is  all  right, 
although  you  cannot  connect  it  automatically  with 
a  toll  line.  It  costs  about  two  per  cent,  of  the 
income  to  keep  up  the  line.  We  think  that  the 
system  is  the  finest  thing  for  a  small  town  that 
was  ever  devised." 

After  some  further  discussion  the  telephone  men 
adjourned. 

Wednesday  afternoon  was  given  over  to  steam- 
boat rides,  fishing  and  sports  of  all  kinds.  The 
100-yard  dash  was  won  by  S.  F.  Dibble  of  Chicago. 
The  potato  race  was  hotly  contested,  and  C.  H. 
Winter  of  Madison  was  declared  the  winner.  Mr. 
Bradley  of  Tomahawk  far  outclassed  all  other  con- 
testants in  the  high  and  broad  jumps,  the  200- yard 
dash  and  shot  put.  winning  each  event  with  seeming 
ease.  ".Al"  Smith  of  Milwaukee  won  the  sack 
race,  but  was  closely  pressed  by  C.  L.  Currier,  Jr., 
of  Oak  Park  at  the  finish.  The  hammer  throw 
was  won  by  J.  B.  McMullin  of  Chicago.     Mrs.  I.  P. 


Lord  of  Waupaca  proved  the  fleetest  of  the  many 
contestants  in  the  ladies'  race,  and  Mrs.  W.  R. 
Pinckard  of  Chicago  won  the  ladies'  potato  race. 
J.  B.  McMullin  and  F.  J.  Alderson  of  New  York 
won  the  three-legged  race. 

After  dinner  the  delegates  with  their  ladies  took 
a  long  steamboat  ride  through  the  beautiful  little 
lakes  that  comprise  the  Chain-o'-Lakes.  The  trip 
was  a  most  delightful  one  in  every  particular. 
Upon  the  return  of  the  boat  to  the  hotel  the  dele- 
gates who  were  so  inclined  repaired  to  the  conven- 
tion hall  to  dance  for  a  few  hours. 

On  Thursday  morning  the  telephone  association 
assembled  first.  H.  C.  Winter  of  Madison,  Wis., 
read  a  paper  on  "Toll  Rates  and  Division  of  Tolls." 
This  was  followed  by  the  following  report  from  the 
committee  on  toll  rates,  presented  by   Mr.   Slater: 

Telephone  Toll  Rates. 

Taking  each  station  as  a  center,  radii  are  to  be 
obtained  by  drawing  circles  of  different  diamcers; 
that  is,  take  any  station  that  is  doing  loll  business, 
and  you  draw  a  circle  from  that  as  a  center,  and 
each  circle  represents  a  different  rate.  The  first 
circle  is  to  be  seven  miles  in  radius,  and  the  rate 
10  cents;  seven  to  15  miles,  15  cents;  15  to  24,  20 
cents;  24  to  32,  25  cents;  32  to  40,  30  cents;  40 
to  48,  35    cents;   48   to  56,   40  cents,   etc. 

Where  a  station  lies  within  two  miles  of  a  zone 
it  may  take  the  rate  of  either  zone;  that  is,  if  the 
zone  is  within  two  miles  of  the  circumference,  it 
is  optional  with  the  company  whether  it  shall  charge 
for  the  second  zone  or  the  first  one. 

It  being  optional  with  the  company  in  the  di- 
vision of  combination  toll  rates,  air-line  distances 
shall  be  the  method  of  measuring  toll  lines  from 
originating  stations  to  switching  and  receiving 
points. 

Originating  exchange  stations  shall  receive  25 
per  cent,  of  the  toll  rate.  Originating  toll  stations 
shall  receive  15  per  cent,  of  the  tolls. 

In  exchange  switching  or  terminating  a  message 
shall  be  allowed  a  credit  of  five  miles  of  its  toll 
lines    in   the    division    of    its   tolls. 

Other  Business. 

It  was  explained  that  the  toll-rate  report  was 
intended  to  outline  a  general  system  (the  zone  sys- 
tem^, which  might  be  modified  to  suit  particular 
cases.  The  report  was  adopted  and  the  committee 
continued. 

A.  L.  Hutchinson  of  Weyauwega,  Wis.,  then  pre- 
sented a  paper  on  "The  Telephone  Clearing  House." 
There  was  some  general  discussion,  and  then  ad- 
journment   was   taken    without    day. 

The  Northwestern  association  held  its  Thursday 
session  in  the  afternoon.  It  had  been  expected  that 
Professor  J.  W.  Schuster  of  the  University  of  Wis- 
consin would  read  a  paper,  but  he  was  unavoidably 
delayed.  Word  was  received  from  Secretary  T.  R. 
Mercein,  now  in  Europe,  wishing  the  convention 
all  success.  Appropriate  resolutions  of  thanks  to 
Mr.  Lord  and  the  Waupaca  people  were  adopted, 
and   then   the  association  finally  adjourned. 

Immediately  after  the  adjournment  of  the  con- 
vention the  ladies  who  were  in  attendance  gave 
an  impromptu  vaudeville  performance  in  the  con- 
vention hall.  A  large  and  appreciative  audience 
greeted  the  rendition  of  the  programme,  which 
was  certainly  a  "howling  success."  Mrs.  Pinckard, 
Mrs.  Albert  Smith,  Mrs,  Cuno,  Mrs.  Dinsmore,  Mrs, 
Conover,  Mrs.  Ferris,  Mrs.  Cutter,  Miss  Ferris, 
Mrs.   Lord,  Miss  Platz  and  others  took  part. 

A  hotly  contested  game  of  baseball  took  place 
on  Thursday  afternoon,  immediately  following  the 
ladies'  vaudeville.  The  game,  which  was  between 
the  electric-light  men  and  the  telephone  men,  was 
won  by  the  telephone  men  by  a  score  of  12  to  8. 
Seven  innings  were  played,  when  the  game  was 
called  on  account  of  darkness. 

On  Thursday  evening  a  dance  was  held  at  the 
convention  hall  and  it  was  thoroughly  enjoyed  by 
all    participating. 


Terre  Haute  Telephone  Meeting. 

On  June  19th  representatives  of  24  Independent 
telephone  exchanges  in  Eastern  Illinois  and  Western 
Indiana  met  in  Terre  Haute,  Ind.  The  conference 
was  for  the  purpose  of  arranging  a  uniform  schedule 
of  rates  for  long-distance  business  and  to  adopt 
rules  for  the  interchange  of  business  among  the 
various  companies.  Forty  telephone  men  attended 
the  meeting  and  thoy  represented  exchanges  having 
a  total  of  7,805  telephones  in  actual  use  and  $516,400 
capital  invested.  A  permanent  organization  was  ef- 
fected, and  the  following-named  officers  were  se- 
lected: President,  Charles  Duftin,  Terre  Haute; 
vice-president,  Dr.  J.  A.  Baughman,  Neoga,  111. ; 
secretary,  C.  W.  Shimel,  Casey,  111.  The  following- 
named  persons  were  appointed  as  an  advisory  board 
by  President  Duffin :  A.  L.  Keyes,  Marshall,  111. ; 
J.  T.  Slinkard,  Bloomfield,  Ind.,  and  F.  A.  Brooks. 
Charleston,    111. 


Ohio  Telephone  Notes. 

Ed.  L.  Barber,  president  of  the  Central  Construc- 
tion Company,  Wauseon,  Ohio,  and  George  J.  Hoff- 
man are  the  gentlemen  who  have  secured  an  option 
on  the  12,000  shares  of  the  United  Slates  Telephone 
Company,  as  announced  in  last  week's  issue  of  the 
Western  Electrician.  Ihey  have  sent  out  a  pros- 
pectus of  the  company  and  ask  for  subscriptions 
trom  the  Independent  telephone  men  of  the  slate 
for  this  stock.  It  is  their  intention  to  secure  enough 
money,  through  the  sale  of  stock,  to  put  the  company 
in  good  working  order  and  extend  the  lines  wherever 
this  is  necessary.  The  option  is  good  until  July 
loth,  and,  in  the  opinion  of  most  people  who  are 
conversant  with  the  matter,  it  amounts  to  a  sale,  as 
there  are  plenty  of  men  in  the  state  who  have  im- 
plicit faith  in  the  linal  outcome  of  the  plans  pro- 
jected. The  capital  slock  of  the  company  is  to  be 
increased  $1,000,000,  this  to  be  cumulative  preferred 
stock.  Of  this,  $200,000  will  be  sold,  and  the  re- 
mainder will  lie  in  the  treasury,  to  be  disposed  of 
later  on  for  purposes  of  improvement  and  extension. 
With  each  share  of  the  preferred  slock  sold  at  par 
SIX  shares  of  the  original  common  stock  will  be  sold 
at  $25  a  share.  The  entire  amount  of  the  common 
stock  will  be  $1,200,000. 

']"he  Black  River  Telephone  Company  of  Lorain 
is  enlarging  its  plant  and  e.xpending  $65,000  on  im- 
provements. The  switchboard  will  have  a  capacity 
of  about  4,000,  when  gompleted,  and  there  will  be 
something  like  a  mile  of  underground  conduit.  E. 
M.  Pierce  is  president  of  the  company  and  L.  A. 
Faurber  secretary. 

A  rumor  has  been  going  the  rounds  that  James 
A.  Caldwell,  representing  J.  B.  Russell  &  Co.  of 
Chicago,  is  working  among  the  Ohio  Independent 
telephone  interests,  with  a  view  to  consolidation. 
He  was  in  Columbus  a  few  hours  last  week  and 
left  for  the  East.  Whether  there  is  any  truth  in 
the   rumor   remains   to   be    seen. 

Fred  Storm,  representing  a  company  of  Willoughby 
merchants,  has  purchased  the  Independent  telephone 
plant  at  that  place.  This  is  an  Everett-Moore  prop  ■ 
erty,  and  it  is  said  that  the  price  paid  is  about  $10.- 
000.     The  exchange  has  150  telephones  in  operation. 

0.   M.   C. 


Telephone  News  from  the  Northwest. 

The  Stillwater  (Minn.)  council  has  decided  not 
to  grant  a  telephone  franchise  to  H.  E.   Soesboe. 

Ihe  Harris  Jewell  Telephone  Company  has  been 
organized  at  Coon  Rapids,  Iowa,  with  A.  C.  Steel 
as  president.  . 

The  Linn  County  Telephone  and  Telegraph  Com-      H 
pany  has  been  incorporated  at  Marion,  Iowa,  with  a     ^' 
capital  stock  of  $50,000.     P.  G.  Henderson  is  presi- 
dent. 

The  Interior  Telephone  Company  of  Grinnell,  Iowa, 
has  increased  its  capital  from  $35,000  to  $70,000. 

Farmers  of  Greenleaf,  Minn.,  have  formed  a  tele- 
phone association  and  will  build  a  line  to  Litchfield. 

The  Enterprise  Telephone  Company  will  soon  en- 
large its  switchboard  at  Edgerton,  Minn.  This  com- 
pany has  been  granted  a  franchise  for  a  local  ex- 
change for  Luverne,  Minn.  This  will  give  a  second 
exchange  for  Luverne,  and  competition  will  be  very 
sharp. 

William  Bowen  of  Des  Moines  has  been  granted 
a  franchise  at  Red  Oak,  Iowa,  for  a  local  exchange. 

The    Blackhawk    and     the     Vorhies    Co-operative 
Telephone  Companies  have  decided  to  put  in  a  joint      .  , 
exchange  at  Hudson,  Iowa.  ■  j 

The  Iowa  Telephone  Company  has  put  in  a  new    ^  j] 
exchange    at    Neptune,   Iowa. 

Earlham,  Iowa,  has  granted  a  franchise  to  the 
Hawkeye  Telephone  Company. 

The  contract  for  putting  in  the  telephone  system 
at  Montrose,  S.  D.,  has  been  let  to  C.   E.  Wisard. 

R. 


Work  on  the  Marconi  wireless-telegraph  station 
at  Cape  Cod  is  said  to  be  progressing  satisfactorily, 
and  it  is  expected  that  it  will  be  completed  in  August. 
The  four  towers  at  the  corners  will  rise  to  a  height 
of  215  feet  when  completed.  They  have  been  rim 
up   about   70  feet. 


Telephone  Items  from  the  Far  West. 

The  Sunset  Telephone  and  Telegraph  Company 
has  completed  its  extension  to  Lynden,  Wash.  This 
company  has  installed  a  new  multiple  express  sys-j 
tern  in  its  office  at  Whatcom,  which  will  be  com-] 
pleted  about  July  15th. 

/\  local  telephone  company  has  been  incorp'oratedj 
at  CcEUr  d'Alcne,  Idaho.  The  new  company  staitsj 
off   with  about   50  subscribers. 

The  West  Gallatin  (Mont.)  Telephone  CompanyJ 
has  decided  to  rent  instruments  of  the  Rocky  Moun-j 
tain   Bell  Telephone  Company. 

The  new  telephone  company  of  Lewiston,  Idaho;] 
of  which  J.  M.  Burton  is  manager,  is  constructing 
a  line  from  the  Indian  reservation  to  Lewiston.  Itl 
is  endeavoring  to  make  arrangements  to  have  itsl 
lines  come  into  the  city  on  the  Western  Union! 
Telegraph  Company's  poles.  Among  the  points  J 
where  stations  will  be  maintained  are  Lewiston,  Mel- 
rose, Lookout,  Cul  de  Sac,  Gifford,  Rosetta,  Nez- 
perce  and  all  points  on  the  eastern  border  of  the^ 
Nez-perce  prairie. 

The  Rocky  Mountain  Bell  Telephone  Company 
has  been  making  rapid  progress  in  building  the 
Thunder  Mountain  line  in  Idaho.  The  wire  has 
been  strung  into  Garden  Valley  and  will  soon  be 
into  Mills  Place.  C. 


President  John  I.  Sabin  of  the  Chicago  Telephone 
Company  has  announced  that  after  July  1st  a  new 
wage  scale  will  go  into  effect,  advancing  the  wages 
of  operators  to  amounts  ranging  from  $35  to  $40 
a    month. 
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Consolidated  Telephone  Company. 

The  Consolidated  Telephone  Company,  organized 
last  July  and  incorporated  under  the  laws  of  Dela- 
ware with  an  authorized  capital  stock  of  $10,000,000, 
has  opened  permanent  quarters  in  Bufifalo,  having 
moved  from  Cleveland.  The  company  was  organ- 
ized for  the  purpose  of  acquiring  and  controlling 
telephone  exchanges  in  New  York  and  adjoining 
states.  It  operates  in  this  territory  as  a  holding 
or  controlling  company  for  the  telephone  exchanges 
and  long-distance  lines  that  it  promotes.  It  does 
not  operate  in  its  own  name,  but  organizes  separate 
companies  ir  each  of  its  towns  and  controls  their 
securities.  The  company  controls  the  Inter-Oceari 
Telephone  and  Telegraph  Company,  which  is  build- 
ing long-distance  lines  throughout  the  state  of  New 
York,  and  also  a  number  of  telephone  exchanges  at 
different  points  in  that  state.  It  also  owns  the  Cen- 
tuo'  Telephone  Manufacturing  and  Construction 
Company,  with  a  factory  now  in  Cleveland,  but 
which  will  be  moved  to  Buffalo  next  month.  The 
officers  of  the  company  are  as  follows :  President, 
B.  G.  Hubbell :  first  vice-president  and  treasurer,  C. 
E.  Austin ;  second  vice-president,  R.  M.  Parmely ; 
secretar}-,  J.  H.  Fuller;  directors,  Luther  Allen  of 
Cleveland,  R.  M.  Parmely  of  Cleveland,  C.  E.  Aus- 
tin of  Buffalo,  Martin  Carey  of  Buffalo,  A.  D.  Bissell 
of  Buffalo,  H.  D.  Critchfield  of  Cleveland,  J.  P. 
Dudley  of  Buffalo,  T.  S.  Fassett  of  North  Tona- 
wanda,  K.  F.  Gill  of  Cleveland,  B.  G.  Hubbell  of 
Cleveland. 


New  York  Telephone  Association  Pro- 
posed. 

Gentlemen  interested  in  the  Independent  telephone 
plants  of  Western  New  York  have  requested  C.  E. 
Slinson,  general  manager  of  the  Rochester  Tele- 
phone Company,  to  issue  a  call  for  a  meeting  to 
organize  a  New  York  state  telephone  association. 
The  meeting  will  be  held  at  Rochester,  N.  Y.,  on 
July  23d   and  24th. 


TELEPHONE   MEN. 


Among  those  receiving  the  degree  of  master  of 
arts  at  the  Harvard  commencement  this  week  was 
Francis  Blake,  inventor  of  the  Blake  telephone  trans- 
mitter. 

John  C.  Robertson  has  resigned  the  presidency 
of  the  Richmond  (Va.)  Telephone  Company,  and 
A.  Maupin  has  been  selected  to  succeed  him.  The 
change  will  be  made  on  July  1st. 

It  is  announced  that  W.  W.  Johnson  will  retire 
as  manager  of  the  Central  Union's  office  at  Colum- 
bus and  will  be  succeeded  by  B.  H.  Miller  of  Spring- 
tield,  Ohio.  Mr.  Johnson  will  remain  with  the  com- 
pany, but  his  new  post  has  either  not  been  assigned 
or  he  is  not  ready  to  make  any  announcement  con- 
cerning it 

Hugh  Dougherty,  president  of  the  United  Tele- 
phone Company  of  Bluffton,  Ind.,  a  director  in  the 
New  Long-distance  Telephone  Company  of  Indi- 
anapolis and  a  prominent  officer  of  the  Independent 
Telephone  Association  of  the  United  States,  is  re- 
ported to  have  refused  a  nomination  as  representa- 
tive in  Congress  last  week.  He  said  that  he  had  no 
time  to   devote  to  campaigning. 


MANUFACTURERS    AND    DEALERS. 

The  Chicago  Telephone  Supply  Company,  of  which 
G.  A.  Briggs  is  president,  has  arranged  to  transfer 
its  business   to  Elkhart,  Ind.,   about   September   1st. 

The  delegates  and  visitors  in  attendance  at  the 
recent  convention  of  the  Railway  Telegraph  Super- 
iiitendents'  Association  in  Chicago  visited  the  factory 
of  the  Stromberg-Carlson  Telephone  Manufacturing 
Company,  through  the  invitation  of  J.  J.  Nate. 
They  were  carried  to  the  factory  in  conveyances 
provided  by  the  company,  and  afterward  were  taken 
to  the  Illinois  Central  depot  to  witness  some  tele- 
phone tests.  The  Stromberg-Carlson  company  also 
made  an  exhibit  of  goods  at  the  Hotel  Stratford 
during  the  convention. 

A  large  advance  has  recently  been  made  toward 
Independent  telephony  in  Canada,  by  the  almost 
unanimous  vote  of  the  citizens  of  Port  Arthur 
and  Fort  Williams,  Ont.,  to  install  telephone  systems 
in  opposition  to  the  present  Bell  plants.  Tenders  were 
received  from  foreign  and  various  Independent  man- 
ufacturers in  this  country,  and  also  for  Bell  company 
apparatus.  After  a  thorough  investigation  of  all  sys- 
tems proposed,  the  orders  were  placed  in  Chicago 
with  the  International  Telephone  Manufacturing 
Company  for  a  central-energy,  lamp-signal  switch- 
board and  telephones,  embodying  all  the  late  im- 
provements and  new  features  recently  evolved  by 
this  company.  The  central  ofifice  at  Port  Arthur  is 
to  be  located  in  a  special  building,  to  be  built  on  part 
of  the  grounds  of  the  government  postoffice  or  with 
the  Carnegie  Librarj^  Building.  The  Fort  Williams 
exchange  will  be  located  in  the  City  Hall.  The  out- 
side construction  work  has  already  been  started. 
The  exchanges  are  to  be  built  with  a  capacity  of  over 
500  lines  in  each  system,  and  it  is  contemplated  to 
extend  the  plant,  entirely  surrounding  Thunder  Bay 
and  through  the  Lake  Superior  region. 


WESTERN    ELECTRICIAN 

Fort  Wayne  Multiple    Arc-lighting  Sys- 
tem. 

The  introduction  of  a  satisfactory  alternating-cur- 
rent street  arc-lighting  system  has  been  a  difficult 
problem  for  lighting  engineers  to  solve.  The  Fort 
Wayne  Electric  Works  of  Fort  Wayne,  Ind.,  has 
developed  the  system  described  below,  as  what  it 
believes  to  be  the  best  adapted  in  most  cases  to  give 
satisfactory  service.  The  leading  feature  of  the 
system  is  the  readiness  with  which  existing  incan- 
descent-lighting systems  may  be  adapted  to  include 
an  arc-lighting  system  with  a  minimum  expenditure 
for  line  material  and  equipment. 

The  general  plan  of  the  multiple  system  of  en- 
closed alternating  arc  street  lighting  is  illustrated  in 
Fig.  I.  This  diagram  shows  a  complete  installation 
and  illustrates  the  method  of  distribution  by  a  three- 
wire  system  from  which  incandescent  lights  and  arc 
lights  may  be  operated  from  the  same  high-potential 
mains.  The  particular  application  here  illustrated  is 
that  of  a  2,000-volt,  alternating-current,  incandescent 
distribution  system,  having  step-down  transformers 
from  which  the  secondary  mains  are  supplied  with 
current  at  standard  incandescent-lamp  voltages.  Fig. 
2  illustrates  the  only  change  in  the  equipment  of  the 
power  station  rendered  necessary  by  the  addition  of 
an  arc-lighting  distribution  system.  By  referring  to 
the  diagram,  it  will  be  noticed  that  it  has  been  nec- 
essary only  to  install  one  wire  in  addition  to  the 
incandescent  mains,  and  a  single-pole,  single-throw 
switch  (A)  connecting  this  third  wire  with  one  side 
of  the  incandescent-lighting  circuit. 

The  arc  lamps  are  operated  on  small  individual 
constant-current  transformers,  one  transformer  for 
each  lamp,  connected  to  the  third  wire  and  the 
opposite  side  of  the  incandescent  circuit.  By  this 
means  it  is  possible  to  use  one  side  of  the  existing 
incandescent-lighting  circuit  as  a  common  wire  for 
the  arc-lighting  and  incandescent-lighting  circuits. 
This  plan  can  be  followed  in  a  great  majority  of 
cases.  There  are,  however,  a  few  instances  where 
incandescent  mains  and  arc  circuits  are  widely  sep- 
arated, and  it  is  here  found  necessarv  to  extend  one 


FIG.     I.       FORT  WAYNB    MULTIPLE   ARC-LIGHTING  SYSTEM. 
—GENERAL  ARRANGEMENT. 

side  of  the  incandescent  mains  to  accommodate  the 
arc-lighting  circuit.  In  general,  this  system  can  be 
installed  in  any  locality  requiring  street  lighting,  but 
the  particular  case  where  its  application  can  be  made 
most  advantageously,  is  in  small  towns  or  suburban 
districts  already  supplied  with  an  incandescent-light- 
ing system.  In  such  cases  the  demand  for  light  is 
not  usually  such  as  to  warrant  an  outlay  of  capital 
sufficient  to  provide  a  separate  set  of  arc-light  mains 
and  the  accompanying  switchboard  and  other  station 
equiprnents.  The  usefulness  and  adaptability  of  the 
system  are  not  limited  to  the  cases  just  mentioned, 
but  they  may  be  extended  to  the  full  capacity  of  the 
station.  In  this  way  a  much  larger  generating  unit 
may  be  installed  than  is  needed  for  incandescent 
lighting,  thus  obtaining  the  advantage  of  a  high- 
efficiency  generator,  as  well  as  saving  in  the  original 
co.st  of  installation. 

The  Wood  transformer  used  with  this  system  is 
designated  as  type-MA,  signifying  multiple  arc.  It 
is  designed  to  operate  on  1,000  or  2,000-volt  primary 
alternating-current  circuits,  and  develops  practically 
constant  energy  in  the  secondary  with  wide  varia- 
tions of  resistance  in  the  secondary  circuit.  A  short- 
circuit  of  the  secondary  of  one  of  these  transformers 
affects  only  the  one  lamp  to  which  it  is  connected 
and  will  not  interfere  with  the  operation  of  any  other 
part  of  the  system.  The  transformer  can  be  ad- 
justed for  various  secondary  voltages  and  frequen- 
cies. Considerable  variation  in  the  primary  voltage 
does  not  materially  affect  the  value  of  the  secondary 
current. 

The  Wood  primary  fuse  box  used  in  connection 
with  this  system  may  be  either  double  or  single  pole, 
according  to  the  condition  of  installation.  The 
Wood  arc  lamp  used  is  of  the  new  enclosed  form  C. 
recently  developed  by  the  Fort  Wayne  Electric 
Works,  and  the  general  appearance  resembles  the 
enclosed  series  arc  lamp.     The  lamp  operates  at  6.5 
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amperes  with  75  volts  at  the  arc  and  consumes  418 
watts. 

The  efficiency  of  this  system  is  said  to  be  very 
high.  It  does  not  vary  with  the  number  of  lamps 
m  service,  but  remains  constant  for  all  loads.  The 
same  may  be  said  of  the  power  factor.  It  is  high 
and  the  tame  with  any  number  of  lamps  in  operation, 
hence,  the  system  does  not  consume  unnecessary 
generator  capacity  when  operating  at  light  loads". 
The  great  flexibility  of  this  system  is  one  of  its 
leading  features,  since  it  permits  the  operation  of 
arc  lamps  of  various  candlepower  on  the  same  cir- 
cuit simply  by  the  use  of  properly  adjusted  type-MA 
transformers.  In  many  instances  it  may  be  desirable 
to  locate  single  arc  lamps  where  arc  circuits  are 
not  installed,  particularly  where  municipalities  re- 
quire additional  arc  lamps  at  distant  points  or  sub- 


FIG.    2.       FORT  WAYNE    MULTIPLE   ARC  LIGHTING    SYSTEM. 
—  SWITCHBOARD    ARRANGEMENT. 

urban  districts.  In  such  cases  it  is  only  necessary 
to  obtain  a  single  unit,  consisting  of  arc  lamp,  type- 
MA  transformer,  and  fuse  boxes,  connecting  with 
the  primary-distribution  mains  in  the  same  manner 
as  extensions  of  the  incandescent  system  are  made. 


Metropolitan  Cable  Clip. 

The  Metropolitan  clip  for  supporting  aerial  cables 
is  shown  in  the  accompanying  cut.  This  clip  has 
been  on  the  market  for  about  a  year  and  is  said  to 
have  become  very  popular  with  construction  super- 
intendents, having  been  adopted  by  several  of  the 
larger  telephone  companies.  It  consists  of  a  strip 
of  zinc  which  loops  about  the  cable  and  support  wire 


METROPOLITAN  CABLE  CLIP. 

in  a  figure-8  fashion,  with  a  galvanized-steel  loop 
for  locking  the  ends.  This  locking  device  is  effective 
and  the  clip  holds  very  securely.  It  is  said  that  an 
aerial  cable  hung  by  means  of  the  Metropolitan  clip 
cannot  become  detached  from  the  supporting  wire 
except  by  extraordinary  means. 

The  zinc  strap  is  non-corrosive  and  the  wire  loops, 
galvanized  after  bending,  will  last  as  long  as  the 
supporting  strand.  Besides  being  safe  and  durable, 
this  clip  presents  a  neat  appearance,  as  will  be  seen 
from  the  cut.  The  clips  are  being  manufactured  by 
the  Yonkers  Specialty  Company  of  Yonkers,  N.  Y. 


Electrician  Wanted  in  Tallahassee. 

In  a  suit  of  the  Capital  City  Light  and  Fuel  Com- 
pany against  the  city  of  Tallahassee,  Fla.,  which 
has  been  finally  decided  in  favor  of  the  city,  the 
city  has  been  authorized  to  issue  bonds  for  the  erec- 
tion of  an  electric-light  plant,  and  the  matter  is  now 
being  considered  by  the  City  Council.  The  City 
Council  would  like  to  receive  bids  for  this  work  and 
would  also  like  to  get  in  communication  with  an 
electrician,  as  it  will  need  one,  A.  H.  Williams  is 
the  city  clerk. 
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Extensive  Subways   Proposed   for  Chi- 
cago. 

Brief  iiKntion  was  made  in  tlic  Wcslcrn  Electrician 
of  last  week  of  the  proposed  ordinance  for  a  system 
of  subways  in  Oiicago,  promoted  before  the  City 
Council  by  Hempstead  Washburnc  and  William  A. 
Alexander.  The  scheme  is  a  comprehensive  one  and 
possesses  potential   importance. 

The  ordinance,  as  presented,  gives  the  right  to  the 
grantees  "to  construct,  build,  repair,  maintain,  op- 
crate,  use,  and  lease  to  others  to  use.  subways,  tun- 
nels and  underground  conduits  in  the  city  of  Chicago. 
including  surface  and  subterranean  approaches,  lo- 
cations for  stations,  platfoniis,  slair\v.ays,  supports, 
turnouts,  switches,  sidings,  connections,  landing 
places,  elevators,  telegr.iph  and  signal  devices,  and 
other  suitable  appliances  incidental  and  requisite  for 
the  construction,  maintenance  and  use  of  said  suli- 
ways,  tunnels  and  underground  conduits,  under  and 
across  and  along  each,  any  and  all  the  avenues,  streets, 
alleys  and  public  places  in  said  city,  and  under  the 
Chicago  River  and  its  branches,  together  with  the 
right-of-way  under,  across  and  along  all  said  ave- 
nues, streets,  alleys  and  public  places,  for  the  purpose 
of  constructing,  building,  repairing,  operating,  mam- 
taining  and  using  lines  of  subways,  tunnels  and  un- 
derground conduits  for  the  transportation  of  pas- 
sengers, packages,  parcels,  United  States  mail,  bag- 
gage and  express,  freight,  power,  street  cars,  heat 
and  light,  gas  and  electricity  in  all  forms,  telephonic, 
telegraphic  and  pneumatic  communications,  and  in 
the  exercise  of  any  or  all  said  privileges,  said  gran- 
tees, their  lessees,  successors  or  assigns,  may  use 
anv  motive  power  other  than  steam  or  animal  power 
and  receive  compensation  therefor;  provided,  how- 
ever, in  construction,  steam  or  animal  or  any  other 
motive  power  may  be  used." 

It  is  provided  that  no  part  of  the  work  shall  be 
laid  more  than  26  feet  below  the  surface  of  the 
street,  except  for  the  purpose  of  going  under  the 
Chicago  River,  and  plans  shall  be  approved  by  the 
cuiunussioner  of  public  works. 

In  this  connection  it  is  agreed  that  Washburne 
and  Alexander  shall  reconstruct  and  rebuild  the 
sewer  and  water  systems  within  the  district  bounded 
by  the  river  on  the  north,  the  river  on  the  west, 
1  welfth  Street  on  the  south,  and  the  lake  on  the  east, 
in  and  under  all  streets  which  may  be  used  for  the 
construction  of  the  subway. 

As  one  of  the  conditions  the  promoters  agree  to 
have  at  least  five  miles  of  the  subway  completed 
within  four  years  from  the  acceptance  of  the  ordi- 
nance, deducting  the  time  the  work  may  be  delayed 
by  labor  troubles  or  legal  proceedings. 

Municipal  ownership  is  made  possible  after  15 
years  and  every  10  years  thereafter  by  the  city  pay- 
ing the  actual  cost  of  construction  from  the  start 
until  the  time  when  the  transfer  is  made,  plus  10 
per  cent.  For  the  first  10  years  the  promoters  agree 
to  pay  the  city  three  per  cent,  of  the  gross  receipts, 
and  if  at  the  end  of  the  stipulated  lime  the  city 
should  not  elect  to  take  over  the  property  the  com- 
pensation is  increased  to  five  per  cent,  of  the  gross 
receipts. 

Free  use  of  the  tunnels  is  to  be  given  the  city  for 
any  purpose  it  may  elect,  provided  such  use  does 
not  interfere  with  the  operations  conducted  by  the 
companies.  It  is  proposed  that  a  bond  in  the 
inadequate  sum  of  $500,000  shall  be  filed  by  Mr. 
Washburne  and  Mr.  .Mexander  for  the  execution  of 
all   these  terms 

The  ordinance  may  not  be  sold  or  assigned  to  any 
other  company  or  persons  without  the  consent  ot 
the  City  Coun'cil.  In  the  construction  of  stations  the 
openings  in  the  sidewalk  space  are  not  to  exceed  four 
feet  in   width. 

In  inese  provisions  the  work  contemplated  is  a 
curh-to-curb  subway,  capable  of  carrying  all  the 
sewers,  water  pipes  and  electric  wires  of  the  city 
and  tubes  for  pneumatic-tube  service,  as  well  as  pro- 
viding space   for   street-railway  loops. 

No  definite  plans  have  been  decided  upon  yet,  nor 
will  they  be  until  the  ordinance  is  passed  upon,  which 
will  not  be  until  fall  anyway.  Several  plans  have 
been  considered,  and  the  promoters  have  studied  the 
numerous  Chicago  subway  schemes  that  have  pre- 
ceded this  one.  One  of  these  plans,  which  has  re- 
ceived serious  consideration  by  Messrs.  Washburne 
and  Alexander,  is  that  credited  to  City  Engineer  Eric- 
son,  which  was  illustrated  in  the  Western  Electrician 
of  March  2t)th  last.  This  plan  consists  of  a  two- 
track  subway  just  below  the  surface  of  the  street 
with  a  wire  and  a  pipe  gallery  between  the  tracks, 
the  sewers  being  placed  at  the  side.  It  is  planned  at 
first  to  build  on  only  such  streets  as  arc  needed  and 
to   make   extensions    when    necessary. 

The  petitioners  to  the  council  arc  business  men 
of  Chicago  and  claim  not  to  be  connected,  directly 
or  indirectly,  with  an  traction  interests.  They  have 
made  what  they  term  an  open  business  proposition 
and  expect  it  to  be  considered  as  such.  In  a  pros- 
pectus addressed  to  the  mayor  and  aldermen,  the 
petitioners  recite  the  fact  that  the  city  of  Chicago 
has  not.  and  by  the  constitution  of  the  state  cannot 
raise,  the  money  to  build  such  a  tunnel.  It  is  set 
forth  that  either  this  or  some  similar  plan  by  which 
private  capital  can  be  enlisted  in  the  undertaking 
must  be  adopted,  or  the  present  intolerable  conditions 
will  continue  for  years. 

The  promoters  say  that  they  and  their  backers 
expect  to  liave  to  spend  in  the  neighborhood  of 
$40,000,000. 

The  ordinance  is  now  in  the  hands  of  the  local 
transportation    committee    of    the    council    and    will 


probably  be  laid  over  until  after  the  council's  summer 
vacation. 

At  tlie  council  meeting  of  June  23d  the  local 
transportation  committee  sent  in  a  recommendation 
that  the  corporation  counsel  draft  an  ordinance  for 
a  system  of  municipal  subways  for  the  accommoda- 
tion of  street  cars,  conduits,  tubes,  wires  and  pipes 
of  all  descriptions.  Payment  for  the  subways  is  to 
be  made  by  the  issue  of  bonds  that  shall  be.  by  theii' 
terms,  a  lien  only  on  the  property  created  and  the 
revenues  thereof.     The  report  was  ordered  published. 

Consideration  of  all  subway  and  tunnel  construc- 
tion will  undoubtedly  be  postponed  until  fall.  In 
the  meanwhile  B.  J.  Arnold,  the  city's  engineering 
expert,  will  complete  his  investigations,  and  then 
four  separate  questions  will  come  up  for  settlement. 
They  are:  The  building  of  a  subway  by  private 
capital;  the  building  of  a  subway  by  the  city;  the 
extension  of  street-railway  franchises;  the  extension 
of  privileges  to  the  Illinois  Telegraph  and  Telephone 
Company.  These  four  questions  are  so  related  to 
the  work  now-  being  done  by  Mr.  Arnold  that  a  final 
decision  on  any  of  them  is  regarded  as  impossible 
before  the  council   has  his   report. 


Hudson  River  Valley   Electric   Railway. 

The  Hudson  Valley  RaiKvay  Company  has  now  in 
operation  over  100  miles  of  electric  road  running 
north  from  Albany  and  Troy,  N  Y.,  to  Saratoga. 
Lake  George  and  the  Adirondacks.  At  the  present 
time  power  for  operating  the  road  is  derived  from 
several  independent  power  stations,  located  at  Still- 
water, Saratoga,  Middle  Falls,  Glens  Falls  and  Cald- 
well. Ultimately,  power  for  operating  the  entire 
system  will  be  developed  on  the  Hudson  River  near 
Waterford.  For  the  operation  of  the  road  until  the 
Hudson  River  power  station  is  completed,  a  some- 
what unusual  and  interesting  method  will  be  used. 
The  company  has  increased  the  capacity  of  the 
direct-current  power  station  at  Glens  Falls  by  in- 
stalling a  250-kilowatt,  direct-current,  engine-type 
generator,  and  has  increased  the  capacity  of  the 
Caldwell  station  by  installing  a  270-kilowatt,  direct- 
current,  belted  generator.  In  the  power  station  at 
Glens  Falls  there  will  be  installed  a  2SO-kilowatt 
rotary  converter,  operating  direct  to  alternating,  with 
raising  transformers.  Power  will  be  transmitted  by 
a  three-phase,  ii,cioo-volt  transmission  line  to  Cald- 
well, where  lowering  transformers  and  a  second 
250-kilowatt  rotary  converter  operating  alternating 
to  direct  will  be  installed  to  supplement  the  power 
of  the  Caldwell  direct-current  generating  plant.  At 
the  company's  power  station  in  Saratoga  there  is 
to  be  installed  a  400-horsepower  engine  and  250- 
kilowatt,  2,200-volt,  belted,  alternating-current  gen- 
erator, with  raising  transformers.  From  this  power 
station  power  will  be  transmitted  by  a  three-phase, 
ii,ooo-volt  transmission  line  to  a  sub-station  at 
Round  Lake,  which  will  supply  power  to  the  re- 
cently completed  Saratoga  division  of  the  system 
connecting  the  main  line  at  Mechanicville  with  the 
Saratoga-Balston  line  at  Balston  Spa.  After  the 
alternating-current  generating  plant  is  installed  ne.xt 
year  on  the  Hudson  River,  the  generating  and  siib- 
station  apparatus  now  in  use  and  in  course  of  in- 
stallation will  be  displaced  by  eight  300-kiIowatt, 
600-volt,  direct-current  rotary  converters.  Westing- 
house    apparatus   is    used. 


Chicago  Traction  Matters. 

.An  ordinance  giving  the  Chicago,  Milwaukee  and 
St.  Paul  Railroad  Company  the  right  to  use  electric 
power  or  compressed  air  on  its  Evanston  branch 
from  Wilson  Avenue  to  the  city  limits  was  intro- 
duced in  the  Chicago  City  Council  recently.  It  was 
referred  to  the  local  transportation  committee.  In 
the  ordinance  it  is  provided  that  if  electricity  be  used 
and  the  third  rail  employed  the  company  shall  fence 
in  its  right-of-way.  The  grant  asked  is  for  20  years 
after  1903,  and  no  compensation  is  offered.  It  is 
the  intention,  it  is  said,  to  connect  with  the  North- 
western   elevated  at   Wilson   Avenue. 

The  City  Council  on  June  23d  passed  an  ordinance 
providing  that  where  a  delay  of  10  minutes  or  more 
is  caused  by  any  act  of  a  street-railway  company  or 
where  the  company  may  be  held  responsible  for  the 
delay  the  company  must  issue  to  the  passengers 
coupons  good  for  a  trip  at  any  time  in  any  direction, 
or  return  the  fares. 

The  Metropolitan  West  Side  Elevated  Railway 
Company  was  given  the  right  by  the  City  Council  at 
its  last  meeting  to  build  a  two  or  four-track  elevated 
structure  on  its  property  at  Van  Buren  Street  and 
Fifth  Avenue.  Under  this  ordinance  the  company 
will  have  the  right  to  build  a  terminus,  to  which  it 
can  run  some  of  its  trains  without  sending  them 
around   the  loop. 


Steam  Turbines  for  Boston. 

The  Boston  correspondent  of  the  Western  Elec- 
trician states  that  the  Edison  Electric  Illuminating 
Company  of  Boston  has  placed  an  order  for  two 
steam  turbines  of  S,ooo  kilowatts'  capacity  with  the 
General  Electric  Company.  The  order  involves  an 
expenditure  of   some  $400,000. 


Use    of    Storage     Batteries    in    Electric 
Distribution    Systems.' 

By  a.  a.  Dion. 

It  has  been  the  general  practice  in  designing  elec- 
tric-light and  power  stations  and  in  selecting  the 
ec[uipment  most  suitable  for  the  work  to  be  per- 
formed, to  consider  every  type  of  generating  appa- 
ratus and  auxiliary  devices,  except  the  storage  bai- 
t«ry.  When  it  was  introduced  it  was  generally  an 
afterthought,  or  a  means  of  overcoming  a  difliculty 
which  had  developed  in  the  operation  of  a  plant  As 
the  storage-battery  factor  has  in  many  cases  a  distinct 
bearing  on  the  capacity  of  the  generating  plant,  much 
outlay  and  expense  would  often  have  been  saved 
by  providing  for  the  battery  in  the  first  place  as  an 
integral    part   of   the   installation. 

The  writer  does  not  claim  that  it  is  advisable  to 
use  batteries  in  all  kinds  of  electric  plants,  or  in 
any  kind  of  plant,  under  all  conditions,  but  the  mo- 
tive of  this  paper  is  to  enter  a  plea  for  the  due  con- 
sideration of  the  storage  battery  as  a  possible  factor 
influencing  the  design  of  electrical  installations,  with 
a  view  to  their  efficient,  economical  and  uninterrupted 
operation. 

One  of  the  most  serious  drawbacks  in  the  operation 
of  electric  supply  stations  is  the  inability  to  store 
the  product,  so  that  generating  machinery  must  be 
installed  of  capacity  sufficient  to  meet  the  largest 
demand,  even  if  such  demand  only  lasts  a  few  hours, 
and  is  only  made  once  a  year. 

One  of  the  things  most  sought  in  operation  is  close 
voltage  regulation,  regardless  of  the  amount  and 
character  of  the  load.  The  storage  battery  provides 
the  only  known  means  of  reducing  the  generating 
plant  and  insuring  its  operation  under  best  conditions 
for  economy,  by  taking  energy  therefrom  during  the 
hours  of  light  load  and  returning  it  to  the  circuit 
whenever  the)  demand  upon  the  station  exceeds  the 
capacity  of  the  generators. 

The  storage  battery  insures  close  regulation  of 
voltage  at  the  station,  by  keeping  an  even  load  on 
the  generators  and  prime  movers  ^whether  engines 
or  waterwheels),  thus  maintaining  generator  losses 
constant  and  preventing  fluctuations  of  speed.  The 
voltage  may  also  be  maintained  constant  at  the  point 
of    distribution   by   placing   a   battery   there. 

The  storage  battery  also  insures  uninterrupted 
service,  as  it  permits  of  shutting  down  one  or  more 
units,  either  to  make  repairs  or  for  economy  in 
operation. 

These  advantages,  which  may  be  obtained  by  the 
judicious  use  of  storage  batteries,  must  appeal  to  all, 
but  one  must  closely  observe  the  behavior  of  batteries 
in  practical  operation  to  fully  appreciate  their  value. 
Hence  the  writer  would  urge  those  who  have  not 
already  done  so,  to  visit  and  study  some  of  the  bat- 
tery installations,  of  which  many  may  be  found  in 
the  United  States,  and  a  few  in  Canada,  in  operation 
under   various  conditions. 

Storage  batteries  cannot  be  charged  by  alternating 
currents,  therefore  their  use  is  confined  to  installa- 
tions where  direct  current  is  available,  but  not  neces- 
sarily only  to  plants  generating  or  distributing  direct 
currents  exclusively.  Thus,  batteries  may  be  used 
in  connection  with  the  following  systems : 

1.  Direct-current  generation  and  distribution  for 
light  and  power  services. 

2.  Direct-current  generation  and  distribution  for 
railway  service. 

3.  Alternating-current  generation  and  transmission, 
and  direct-current  distribution  for  railway  service. 

4.  Alternating-current  generation  and  transmission, 
and  direct-current  distribution  for  light  and  power 
services. 

5.  Alternating-current  generation  and  distribution 
for  light  and  power  services. 

These  services  can,  of  course,  be  mi.xed.  There 
are  plants  in  which  two  or  more  systems  are  com- 
bined. Considering  the  application  of  batteries  to 
each  in  turn,  the  mixing  or  combining  of  systems 
will  not,  of  course,  interfere  with  the  usefulness  of 
the  batteries. 

Direct-current  Generation  and  Distribution  for 
Light  and  Power  Services. — Upon  a  system  of  this 
kind  a  battery  can  be  installed  at  the  power  house 
where  the  current  is  distributed  by  the  two  or  three- 
wire  method,  or  it  can  be  located  at  a  point  out  on 
tile  line  near  the  center  of  distribution.  In  many 
cases  batteries  are  used  for  both  purposes  upon  the 
same  system. 

Although  the  nature  of  the  load  may  vary  from 
day  to  day,  the  actual  load  falling  upon  the  generator 
may  be  adjusted,  so  that  it  is  practically  the  same 
each  day,  the  battery  taking  the  irregularities.  This 
is  of  manifest  importance,  not  only  from  a  standpoint 
of  efficiency,  but  of  satisfactory  and  simple  operation. 

The  result  of  the  operation  of  a  battery  at  a  sub- 
.station  is  not  only  to  relieve  the  main  station,  but 
also  to  reduce  the  copper  investment  or  copper  loss. 
and  the  removal  of  the  fluctuations  of  voltage,  due 
to  the  varying  drop  in  the  conductors,  caused  by 
fluctuating   loads. 

Direct-current  Generation  and  Distribution  .for 
Railway  Service. — It  is  evident  that  the  same  ad- 
vantages which  obtain  from  the  use  of  batteries  in 
general  light  and  power  service  will  apply  here.  The 
charge  and  discharge  curve,  however,  will  be  very 
different,  as  the  peaks  of  the  railway  load  will  occur 
every  few  seconds.  The  generators  will  be  made 
to  carry  all  day  substantially  an  even  load,  much 
under  the  maximum  demand,  and  the  regulation  will 

I.  Abstract  ot  paper  read  before  the  Canadian  Elecrical  As- 
sociation at  Quebec,  on  June  13,  1902,  Mr.  Dion  is  superintend- 
ent of  tile  Ottawa  Electric  Company,  Ottawa,  Ont. 
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be  wonderfullj'  improved,  especially  if  batteries  are 
placed  at  one  or  more  points  on  the  line. 

Alternating-current  Generation  and  Transmission 
and  Direct-current  Distribution  for  Railway  (or 
Lighting)  Service. — In  such  systems  (whether  com- 
bined with  direct-current  lighting  or  not)  the  alter- 
nating current  is  usually  received  from  a  distance 
and  distributed  from  rotary  sub-stations.  From  the 
direct-current  end  of  the  rotary  the  distribution  is 
similar  to  the  cases  cited  above.  It  therefore  follows 
that  batteries  fultill  the  same  general  requirements 
as  before,  and  the  batten,^  may  be  installed  in  the 
rotary  sub-station  in  parallel  with  the  direct-current 
end  of  the  rotar>%  or  it  may  be  placed  out  upon  the 
line.  The  advantages  arising  from  such  installations 
are  the  same  as  discussed  above.  In  this  case  it  has 
the  additional  advantage  of  reducing  the  number  and 
size  of  the  rotaries,  and  in  an  emergency  reserve 
the  batterA-  has  still  greater  advantages  on  account  of 
the  added  risk  of  breakdown  on  the  alternating-cur- 
rent transmission  lines.  In  most  cases  the  energy  is 
derived  from  waterpower,  and  the  battery  not  only 
takes  care  of  the  fluctuations  in  the  load,  but  also 
of  the  variations  in  the  alternating-current  power 
available. 

Alternating-current  Generation  and  Distribution 
for  Light  and  Power  Services. — Since  the  storage 
batter\*  is  of  necessity  a  direct-current  appliance,  it 
is.  of  course,  impossible  to  install  it  directly  in  paral- 
lel with  alternating-current  machinerv.  and  where 
the  entire  system,  both  of  generation  and  distribution, 
is  of  this  character,  it  is  necessary  to  install  in  con- 
nection with  the  battery  a  motor-generator  or  rotary, 
charging  the  battery  and  discharging  it  through  the 
direct-current  end.  On  charge  the  alternating-current 
end  of  the  rotary  will  act  as  a  motor  and  on  dis- 
cliarge,  it  will  act  as  a  generator  in  parallel  with  the 
alternating-current  system.  The  battery  and  rotary 
can  be  placed  in  the  main  station  or  at  points  out 
on  the  line  near  centers  of  distribution.  The  objec- 
tion to  this  method  is  that  the  rotary  must  be  of  very 
large  size,  that  is,  it  must  carry  the  entire  output 
of  the  battery,  when  it  is  discharging  at  its  maximum 
rate. 

The  writer  does  not  know  of  any  place  where  such 
a  system  was  ever  installed  for  the  above  purpose, 
but  rotaries  with  batteries  in  parallel,  used  for  direct- 
current,  distribution  have  been  employed  in  certain 
emergencies  to  assist  in  carrying  the  alternating-cur- 
rent load. 

But  we  have  not  considered  the  case  of  stations 
which  generate  alternating  currents  only,  or  sub- 
stations receiving  alternating  currents  only  from  a 
distance,  which  distribute  alternating  currents  for 
light  and  power,  but  where  it  is  found  necessary  to 
operate  rotaries  for  railway  service,  elevator  power 
service,  or  to  supply  direct-current  motors  installed 
under  a  direct-current  generating  plant,  which  has 
been  displaced  b}^  alternating-current  apparatus.  In 
any  of  these  three  cases  the  fluctuations  of  direct- 
current  load  must  not  be  allowed  to  impair  the 
voltage  regulation  on,  saj',  the  alternating-current 
lighting  feeders.  The  storage  battery  if  placed  in 
parallel  with  the  direct-current  end  of  the  rotaries 
may  be  made  to  absorb  the  fluctuations  of  load,  and 
enable  the  rotaries  to  run  steadily  under  practically 
constant  load,  thus  improving  the  regulation  on  both 
the  direct-current  and  alternating-current  systems  of 
distribution.  At  certain  seasons  the  peak  of  the 
alternating-current  lighting  load  may  come  at  a  time 
when  the  direct-current  load  is  light;  in  such  a  case 
the  battery  would  be  made  to  run  the  rotary  as  a 
direct-current  motor,  causing  it  to  generate  alter- 
nating currents  in  parallel  with  the  alternating-cur- 
rent generators,  relieving  these  of  part  of  the  station 
load. 

Some  three  j'ears  ago  the  writer  installed  a  battery 
in  Ottawa,  in  multiple  with  direct-current  generators, 
operating  at  250  and  500  volts,  on  a  three-wire  sys- 
tem. The  batterj-  was  placed  at  the  center  of  dis- 
tribution, about  1^2  miles  from  the  station.  Owing 
to  bad  speed  regulation  of  watenvheels  and  a  varying 
load  of  direct-current  motors,  including  many  direct- 
connected  elevators,  it  had  been  found  impossible 
to  obtain  regulation  which  w-ould  be  satisfactory  to 
many  of  our  customers.  Complaints  were  both  loud 
and  deep  for  a  time,  until  the  battery  was  put  in 
ser\-ice.  Although  this  battery  w-as  operated  without 
booster  or  regulating  device  of  any  kind,  the  im- 
provement in  regulation  w-as  such  as  to  silence  all 
complaints,  and  to  elicit  complimentary  remarks  from 
many  of  our  customers. 

The  rather  high  first  cost  of  storage  batteries 
makes  the  question  of  their  profitable  employment 
sometimes  difficult  to  solve  in  their  favor,  but  it  is 
a  matter  of  calculation,  and  not  a  difficult  problem, 
if  }-ou  know  the  cost  of  producing  power,  also  the 
rate  of  depreciation  on  the  batteries  and  cost  of 
maintenance,  which,  together,  should  not  exceed  10 
per  cent  per  year. 


CORRESPONDENCE. 


The  Supreme  Court  of  the  State  of  Wisconsin, 
in  a  recent  decision,  declares  that  the  state  law 
w-hich  prohibits  any  employer  from  discharging  a 
workman  because  he  belongs  to  a  labor  organization 
is  contrary  to  the  employer's  constitutional  rights 
and  therefore  void.  If  an  employer's  liberty  is  to 
be  curtailed  by  legislation,  that  of  an  employe  could 
be  likewise  curtailed,  it  is  declared.  Thus,  an  em- 
ploye might  be  punished  for  quitting  work,  becatise 
his  employer  had  formed  a  blacklist  organization,  or 
any  other  objectionable   combination. 


New  York  Notes. 

New  York,  June  2i. — The  report  of  the  sub-com- 
mittee of  the  Rapid  Transit  Commission  appointed 
to  determine  the  terms  of  the  franchise  to  be 
granted  to  the  Pennsylvania  Railroad  Company  for 
its  tunnel  from  Jersey  City  to  Long  Island  has  been 
adopted  by  the  commission.  The  franchise  must 
now  be  approved  by  the  Board  of  Aldermen,  the 
Board  of  Estimate  and  Appointment  and  the  mayor. 
Its  essential  features  are  as  follows :  The  railroad 
company  is  permitted  to  build  two  tracks  from 
Jersey  City  under  the  Hudson  River  to  the  foot  of 
West  Thirty-first  Street,  beneath  that  street  to  the 
East  River,  and  thence  to  a  terminus  in  the  borough 
of  Queens.  The  right  of  two  tracks  from  Jersey 
City  under  Thirty-second  Street  is  granted,  with 
a  provision  for  additional  tracks  west  of  Ninth 
Avenue  and  between  Seventh  and  Fifth  Avenues. 
Two  more  tracks  are  to  be  permitted  under  Thirty- 
third  Street  from  the  Seventh  Avenue  station  to  the 
East  River,  and  thence  to  Queens.  The  terminal 
station  in  jManhattan  Borough  will  be  in  the  four 
blocks  bounded  by  Thirty-first  Street,  Seventh  Ave- 
nue, Thirty-third  Street  and  Ninth  Avenue.  It  is 
obligatory  on  the  company  to  begin  construction 
within  three  months  and  to  complete  the  work 
within  five  j'ears,  except  for  the  route  under  Thirty- 
first  Street.  The  total  amount  paid  to  the  city  in 
25  years,  -exclusive  of  the  rental  on  the  Thirty-first 
Street  route,  will  be  $2,478,415 — $755,350  to  be  paid 
in  the  first  10  j'ears  and  $1,723,065  in  the  last  15. 
'1  he  railroad  will  come  to  the  surface  only  when 
approaching  its  Queen  County  terminal,  near  Thomp- 
son Avenue,  and  the  uppermost  part  of  the  tunnel 
must  be  at  least  19  feet  below  the  surface,  except 
in  the  area  occupied  by  the  large  Manhattan  station, 
where  the  road  may  use  the  space  to  within  30  inches 
of  the  surface.  Electricity  must  be  the  motive  power 
of  the  road,  and  there  is  to  be  no  local  traffic. 

Considerable  interest  has  been  displayed  in  the 
paper  presented  this  week  at  the  Great  Harrington 
convention  of  the  American  Institute  of  Electrical 
Engineers  by  B.  J.  Arnold,  consulting  engineer  of 
the  New  York  Central  Railroad  Company.  The 
paper  discussed  the  substitution  of  electricity  for 
steam  in  the  movement  of  trains  below  the  Harlem 
River.  The  plan  favored  by  Mr.  Arnold  calls  for 
the  installation  of  a  combined  alternating  and  direct- 
current  power  station  on  or  near  the  Harlem  River, 
and  a  sub-station  at  or  near  Forty-second  Street, 
with  plants  of  storage  batteries  in  both  to  equalize 
the  current  and  give  a  reserve  for  emergency  service. 
The  trains  will  then  be  drawn  between  the  Grand 
Central  Station  and  the  Harlem  River  by  electrical 
locomotives  weighing  65  tons  each.  Above  Fiftieth 
Street  power  will  be  taken  from  a  third  rail ;  below 
iiftieth  Street   from  overhead  trolley  wires. 

Major  Ira  A.  Shaler's  neck  was  broken  by  a 
piece  of  falling  rock  in  the  Park  Avenue  section  of 
the  Rapid  Transit  tunnel  on  Tuesday.  He  has  the 
sub-contract  for  this  section  and  was  inspecting  it 
in  company  with  Chief  Engineer  William  B.  Par- 
sons and  others  when  the  accident  occurred.  Major 
Shaler  was  taken  to  the  Presbyterian  Hospital  where 
he  lies  now  at  the  point  of  death. 

President  Vreeland  has  notified  all  the  employes 
of  the  Manhattan  Street  Railway  Company  and  its 
allied  lines  that  the  details  of  the  proposed  pension 
system  have  been  perfected,  and  that  the  plan  will 
become  operative  on  July  1st.  The  following  board 
of  officers,  representing  all  the  departments,  was  an- 
nounced :  C.  E.  Warren,  secretary  and  treasurer ; 
H.  A.  Robinson,  attorney;  M.  G.  Starrett,  chief  en- 
gineer; Oren  Root,  Jr.,  assistant  general  manager; 
W.  B.  Reed,  engineer  maintenance  of  way,  and 
Thomas  Millen,  general  master  mechanic.  All  em- 
ployes whose  annual  wages  do  not  exceed  $1,200 
a  year  will  be  able  to  take  advantage  of  the  system. 
Men  who  are  70  years  old  are  eligible  for  retirement, 
together  with  those  from  65  to  69  years  old  who 
have  been  continuously  in  the  service  of  the  com- 
pany for  at  least  25  years  and,  in  the  opinion  of  the 
pension  board,  have  become  physically  disqualified 
from    continuing    work. 

The  city  authorities  instituted  criminal  proceedings 
on  Monday  against  the  Manhattan  Elevated  Railway 
Company  charging  it  with  violating  the  health  ordi- 
nance governing  the  use  of  soft  coal.  The  com- 
pany claims  that  it  has  endeavored  to  obtain  a  sup- 
ply of  hard  coal,  but  has  been  unable  to  lay  in  an 
amount  that  was  sufficient  to  operate  the  trains  for 
more  than  a  few  days. 

The  cable  of  the  French  Telegraph  Cable  Com- 
pany was  cut  about  two  miles  southeast  of  Coney 
Island  early  in  the  month  and,  suspecting  that  it 
was  maliciously  done,  the  company  has  offered  a 
reward  of  $500  for  information  leading  to  the  dis- 
covery of  the  guilty  persons.  The  cable  at  that 
point  is  of  the  heavy  shore  section  and  eight  inches 
-in  diameter.  The  broken  cable  connects  New  York 
and  Cape  Cod,  and  the  inconvenience  was  slight,  as 
land  wires  were  used.  M.  L.   G. 


do.  Boston's  experience  with  the  elevated  has 
led  to  a  revulsion  of  feeling  on  the  part  of  many 
citizens  of  Cambridge,  and  there  is  now  a  strong 
fcntiment  against  that  method  of  rapid  transit.  The 
committee  recently  held  a  hearing  which  was  slimly 
attended.  Three  plans  have  been  suggested — an 
elevated  road,  an  open  cut,  and  a  subway.  The 
territory  to  be  covered  extends  from  Harvard  Square 
to  the  new  Cambridge  bridge  over  the  Charles  River, 
between  Boston  and  Cambridge,  a  distance  of  about 
two  miles.  Some  20  persons  spoke  at  the  hearing, 
and  only  three  favored  the  elevated  plan.  City  En- 
gineer Hastings  estimates  that  the  taxable  property 
along  the  route  of  the  proposed  elevated  road  is 
valued  at  $5,000,000,  and  tliat  tlie  elevated  system 
would  cost  $2,750,000,  of  which  $1,250,000  would  be 
required  for  land  damages.  He  estimates  the  cost 
of  tile  open  cut  at  $4,875,000,  including  $3,000,000  for 
land  damages.  The  cost  of  the  subway  he  estimates 
at  $2,500,000,   without  any  depreciation  of  property. 

The  Fall  River,  Mass.,  city  government  is  dis- 
cussing the  question  of  establishing  a  municipal 
electric-lighting  plant,  and  has  asked  the  Fall  River 
Electric  Light  Company  if  it  will  sell  its  plant  to 
the  city. 

In  the  United  States  Circuit  Court  in  Hartford, 
Conn.,  Benson  and  Clara  Bidwell  of  Illinois  and 
Charles  F.  Bidwell  of  Ohio  have  filed  a  bill  against 
the  Hartford  Street  Railway  Company,  alleging  that 
the  company  is  unwarrantably  using  a  spring-pressed 
under-running  and  lateral-swinging  trolley  invented 
and  patented  by  Bensian  Bidwell,  the  rights  to  which 
have  been  transferred  to  the  complainants,  who  ask 
for  an  injunction  restraining  the  company  from 
further  using  the  device.  Similar  suits  have  been- 
instituted  in  Detroit  and  Grand  Rapids,  Mich.,  St. 
Louis.  Mo.,  San  Francisco,  Cal.,  Milwaukee,  'Wis., 
and   Cleveland   and  Toledo,    Ohio. 

The  New  Haven,  Conn.,  Board  of  Health  is  con- 
templating taking  measures  to  condemn  flat  wheels 
on  electric  cars  as  nuisances.  The  corporation 
counsel  has  rendered  an  opinion  in  which  he  says 
that  noises  and  jarring  caused  by  the  operation  of 
electric  railways  and  incidental  to  their  proper,  care- 
ful, and  reasonable  operation,  may  be  such  nuisances 
as  lie  within  the  jurisdiction  of  the  Board  of  Health. 

B. 


New  England  News. 

Boston.  June  21. — Some  time  since  the  Cambridge. 
Mass.,  City  Council  appointed  a  committee  to  con- 
sider the  matter  of  rapid  transit  for  that  citv.  with 
particular  reference  to  the  advisability  of  allowing 
the  Boston  Elevated  Railway  Company  to  build  an 
elevated  structure  as  its  contract  now  compels  it  to 


From  the  Buckeye  State. 

Columbus,  Ohio,  June  21. — Senator  Hanna  met  a 
committee  from  the  labor  organizations  of  Cleve- 
land in  his  office  a  few  days  ago,  and  it  is  reported 
that  he  assured  them  that  he  is  willing  that  his 
company,  the  Little  Consolidated,  should  give  as  low 
fares  as  is  consistent  with  business  principles,  and, 
further,  that  he  is  willing  that  the  plan  should  go 
into  effect  at  once,  without  waiting  to  see  what  the 
city  will  do  in  regard  to  the  extension  of  franchises. 

A  deal  has  been  completed  by  which  a  large  por- 
tion of  the  stock  held  in  the  Consumers  Carbon 
Company  by  Columbus  and  Lancaster  people  has 
been  sold  to  Cleveland  men.  The  company  was  re- 
organized a  few  days  ago,  with  the  following-named 
officers:  President,  Charles  S.  Britton^  Cleveland t 
vice-president,  A.  M.  Britton,  Cleveland;  secretary 
and  treasurer,  B.  L.  Britton,  Lancaster;  directors,  A. 
M.  Britton,  S.  R.  Britton,  S.  H.  Holden,  Cleveland; 
B.  L.  Britton,  Edmund  Dickey  and  M.  M.  Hayden, 
Lancaster. 

The  Cleveland  and  Richfield  Transit  Company  of 
Cleveland  has  been  incorporated  in  New  Jersey  by 
Daniel  Gildersperger,  F.  W.  Green.  S.  P.  Suman 
and  C.  T.  Suman.  The  line  will  extend  from  Cleve- 
land to  Akron,  and  will  connect  seven  or  eight 
towns  and  villages  which  are  now  without  roads 
with  these  two  places  Franchises  have  already  been 
obtained  in  Cuyahoga  and  Summit  Counties,  and  ap- 
plications are  pending  in  Cleveland  and  Akron  for 
the  terminals.  Construction  has  been  begun  on  a 
private  right-of-way  near  South  Brookljm. 

The  Ohio  Valley  Traction  Company  of  Carroll 
County,  Ky.,  has  filed  incorporation  papers  with  the 
secretary  of  state.  The  capital  stock  of  the  company 
is  $30,000,  and  it  is  proposed  to  build  a  line  from 
Milton.  Trimble  County,  through  Trimble,  Carroll, 
Gallatin.  Boone  and  Kenton  Counties  to  Cincinnati. 
Albert  S.  Berry  of  Newport  and  John  J.  Forbs  and 
R.  M.  Barker  of  Carroll  County  are  the  incorpo- 
rators. 

The  People's  Rapid  Transit  Company  of  Toledo 
has  been  incorporated  with  a  capital  stock  of  $100,- 
000  by  James  M.  Morgan,  Louis  J.  Weadock,  M.  A. 
Merkley,  H.  W.  Wilhelm  and  Adam  Burger.  The 
purpose  of  the  company  is  to  operate  a  line  between 
Toledo  and  Greenville. 

W.  H.  Luchtenberg  has  been  awarded  the  contract 
for  building  the  Columbus  terminus  of  the  Urbana, 
Mechanicsburg  and  Columbus  road. 

W.  E.  Hutton  &  Co.  and  Claude  Ashbrook  of  Cin- 
cinnati, Dennison,  Prior  &  Co.,  and  Lamprecht  & 
Co.  of  Cleveland  and  Moore,  Baker  &  Co.  of  Boston 
are  the  purchasers  of  the  6,oco  shares  of  Northern 
Ohio  Traction  stock  which  was  sold  last  week.  It 
is  said  that  none  of  the  stock  will  be  put  on  the 
market  at  this  time.     The  last  sale  was  made  at  87. 

The  plans  for  the  station  to  be  built  by  the  Inter- 
urban  Terminal  Company  of  Cincinnati  have  been 
completed.  The  building  will  have  a  frontage  oi 
60  feet  and  will  extend  back  266  feet,  and  it  will  be 
six  stories  in  height.  The  front  will  be  of  stone 
and  pressed  brick,  and  it  will  be  one  of  the  hand- 
somest buildings  in  the  city.  The  southern  half  of 
the  ground  floor  will  be  used  as  an  entrance  for 
the   Cincinnati  and  Eastern  Railway   Company,  the 
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Suburban  Traction  Company  and  the  Rapid  Transit 
t.'o:npany.  The  other  half  will  be  used  for  waiting 
room,  and  the  rear  of  this  part  for  unloading  and 
loading  freight  and  express  matter.  Hie  front  por- 
:ion  of  the  second  and  third  floors  will  be  used 
as  offices  for  these  roads,  and  the  rear  will  be  for 
the  storage  of  freight  and  express.  The  upper  floors 
will  be  rented  for  offices  of  other  intcrurban  roads. 

I'he  Columbus,  Newark  and  Easlern  Traction 
Company  has  made  application  for  a  franchise  to 
enter  Columbus  on  Kast  Long  Street.  It  proposes 
10  lay  a  third  rail  and  use  the  track  of  ihe  Columbus 
Railway  Company  from  the  corporation  line  to  Third 
Street  and.  going  down  Third,  will  connect  .with 
the  loop  at  Gay   Street. 

The  injunction  suit  of  William  M.  Reynolds 
against  John  B.  Hoefgen  and  the  People's  Electric 
Railway  Company  of  Cleveland  to  prevent  the  con- 
struction of  a  threc-cent-fare  road  has  been  decided 
in  favor  of  the  plaintiff  by  the  Circuit  Court  of 
Cuyahoga  County.  It  will  be  remembered  that  the 
temporary  injunction  against  these  parties  was  dis- 
solved by  the  Common  Pleas  Court  some  time  ago, 
but  that  the  case  was  immediately  appealed  to  the 
Circuit  Court.  The  reasons  given  by  the  court  for 
the  decision  are  in  part  that  the  routes  were  changed 
after  the  franchise  was  granted ;  that  the  defendant 
Hoefgen  was  permitted  to  make  his  bid  for  the 
franchise  in  parts  instead  of  for  the  whole  system 
included  in  the  original  plan,  and  that  it  is  stipulated 
that  all  labor  troubles  shall  be  settled  by  the  city, 
which  is  contrary  to  the  principles  of  law.  It  is 
said  that  Mayor  Johnson,  who  seems  to  be  greatly 
interested  in  this  scheme,  will  not  appeal  the  case 
to  a  higher  court,  but  will  let  it  go  at  that.  From 
all  that  can  be  learned,  both  the  other  companies 
operating  exclusively  in  the  city  are  willmg  to  make 
a  reduction  in  fare  and  have  offered  to  open  their 
books  to  committees  for  examination,  for  the  pur- 
pose of  fixing  upon  an  equitable  rate,  so  there  is  no 
particular  reason  why  there  should  be  a  three-cent- 
fare  road  built  now.  The  other  roads  are  contem- 
plating extensions  wiiich  will  cover  the  ground  well 
that  would  have  been  covered  by  this  road,  and,  be- 
sides, there  was  no  certainty  that  the  new  company 
would  have  built  anything  but  lines  that  would  have 
come  in  direct  competition  with  those  now  in  opera- 
tion. 

The  stockholders  of  the  Peerless  Electric  Companj 
of  Warren,  which  was  incorporated  last  week,  have 
elected  a  board  of  directors,  who  in  turn  have  chosen 
the  following-named  officers :  President,  T.  H.  Gill- 
mer ;  vice-president,  W.  C.  Ward ;  secretary  and 
treasurer,  E.  W.  Gillmer.  The  capital  stock  of  the 
company   is   half   a   million    dollars. 

E.  L.  Hyneman,  who  represents  a  number  of  Co- 
lumbus capitalists,  announces  that  he  will  shortly 
apply  for  a  franchise  to  operate  an  electric-light 
plant,  10  furnish  light  over  the  entire  city  of  Co- 
lumbus. O.  M.  C. 


the  connection    but   the    decision    was   deferred,   and 
the  company   look  the  matter  into  its  own  hands. 

The  Greenwood  Electric  Light  Company  has  been 
temporarily  restrained  from  turning  on  the  current 
in  liiat  town  on  the  complaint  of  the  Indianapolis, 
Greenwood  and  Franklin  Electric  Railway  Company, 
which  charges  that  the  lighting  company  has  so 
located  its  lines  that  they  are  m  contact  with  the 
telephone  wires  of  the  interurban  company,  and 
much  damage,  with  danger  to  human  life,  will  result 
from  turning  on   the  current.  F. 


Information  from  Indiana. 

Indianapolis,  June  23. — The  Leavenworth  Electric 
Railway  Company  was  incorporated  on  the  19th  inst. 
for  the  purpose  of  constructing  and  operating  an 
electric  freight  railroad  between  Leavenworth  and 
New  Albany,  by  the  way  of  Wyandotte  Cave,  Cory- 
don  and  Lanesville.  Thomas  P.  Elsworth  is  presi- 
dent and  S.  A.  Beals  secretary.  The  company  pur- 
poses 10  "harness"  Blue  River,  as  expert  engineers 
report  that  1,500  horsepower  can  easily  be  procured 
H)  produce  the  electricity  required.  This  road  will 
open  up  a  rich  fruit  country.  A  spur  will  be  built  to 
New  Amslerdam.  where  the  largest  distillery  in  In- 
diana, and  one  of  the  largest  brandy  distilleries  in  the 
country,  is  located. 

C.  F.  Smith,  president  of  the  Indianapolis-Martins- 
ville  Electric  Railway  Company  announces  that  the 
line  between  Indianapolis  and  Mooresville  will  be 
put  in  operation  by  July  1st.  Eight  50-foot  cars  have 
arrived,  and  the  three-phase  system  is  now  about 
ready. 

A  contract  has  been  awarded  for  the  construction 
of  10  miles  of  interurban  electric  railway  between 
South  Bend  and  Niles,  Mich.,  the  work  to  be  com- 
pleted within  go  days.  This  will  connect  Niles  with 
South  Bend.  Mishavvaka.  Osceola.  Elkhart  and 
Goshen.  A  35-mile  extension  is  also  proposed  from 
Niles  to  Si.  Joseph.  Mich. 

The  interurban  situation  at  Indianapolis  is  likely  to 
be  settled  at  a  conference  on  Wechiesday  between 
the  mayor,  the  Indianapolis  Street  Railway  Com- 
jtany's  representative  and  representatives  from  all  the 
interurban  lines.  The  plan  likely  to  be  adopted  is  to 
have  the  local  company  construct  a  belt  line  about 
ihe  city.  All  the  interurban  freight  cars  would  enter 
Indianapolis  over  this  belt  route.  It  would  lead  to 
a  joint  terminal  freight  station  downtown.  The  belt 
would  not  be  used  for  city  cars.  Hugh  J.  McGowan 
is  said  to  favor  ttiis  plan,  and  says  the  local  com- 
pany will  build  the  terminal  station.  The  steam-rail- 
road companies  are  likely  to  fight  this  plan.  It  is 
asserted  that  the  local  street-railway  company  can 
lease  the  cars  of  the  interurban  oompanies  at  the 
city  limits  and  haul  them  in  over  its  tracks,  on  which 
it  p<ays  a  tax  of  $35,000  a  year,  and  thus  deprive  the 
ciiv  of  the  tax  cf)llccted  from  interurban  cars. 

The  Union  Traction  Companv  tore  up  the  asphalt 
pavement  in  Marion  on  Washington  street  without 
permission,  and  bv  working  in  the  night  time  by  the 
aid  of  electric  light  and  with  a  large  force  of  men 
succeeded  in  making  the  desired  connection  with  its 
track  on  Thirty-eighth  street  before  it  could  be  re- 
strained.    The   company  asked    permission   to   make 


Northwestern  Notations. 

Minneapolis,  June  Ji. — Bids  for  the  construction 
of  an  electric-lightmg  plant  will  be  received  at  Grand 
Rapids,  Minn.,  until  July  7tli.  The  work  comprises 
a  building,  machinery  and  wiring   to  cost  $25,000. 

Colfax,  Iowa,  has  decided  in  favor  of  municipal 
ownership    of  the   electric-lighting  plant. 

i  he  water  and  electric-light  plant  at  Valley  Junc- 
tion, Iowa,  has  been  closed  down  and  the  city  is 
without  the  service  of  cither.  T  he  company  asked  for 
an  ad\'ance  in  rates,  saying  that  it  was  running  at  a 
loss.  The  city  officials  retused  to  allow  the  advance 
and  the  shutdown  was  the   result. 

New  London,  Iowa,  has  voted  $2,000  additional 
bonds  for  the  electric-light  plant. 

The  Fowler  Electric  Company  of  Morris,  Minn., 
has  been  incorporated  with  $50,000  capital  stock,  suc- 
ceeding to  the  electric-light  business  of  W.  P.  Fowler. 

'Ihe  interurban  electric-railway  line  between  la- 
coma  and  Seattle,  Wash.,  will  be  in  running  order 
by  July  1st.     The  third-rail  system  will  be  used. 

'Ihe  city  of  LaCrosse,  Wis.,  has  granted  a  per- 
petual franchise  to  the  LaCrosse  and  Eastern  Elec- 
tric Railway  Company. 

The  Northwestern  Electrical  Company  has  incor- 
porated at  Duluth,  Minn.,  with  a  capital  stock  of 
:;>25, 000.  The  officers  are :  President,  James  Rich- 
ardson; vice-president,  W.  H.  Villette;  secretary, 
E.    M.   Jones.  R. 


Beyond  tfie  Rockies. 

Salt  Lake  City,  June  21. — About  50  feet  of  the 
Utah  Light  and  Power  Company's  pipe  line  in 
American  Forks  Canyon  was  carried  away  by  a 
landslide  on  the  12th  inst.  As  a  result,  the  towns 
of  Lehi,  American  Forks  and  Pleasant  Grove  were 
in    darkness  for   three  days. 

The  Postal  Telegraph  Company's  lines  will  reach 
Salt  Lake  City  about  September  1st.  Lines  are  now 
constructed  for  a  considerable  portion  of  the  way 
south  of  Butte,  Mont,,  in  the  direction  of  Salt  Lake, 

The  Western  Packing  Company  has  let  the  con- 
tracts for  a  complete  electrical  power  plant,  to  be 
installed  in  the  packinghouse  now  building  at  Den- 
ver, Colo.  The  plant  will  consist  of  Ball-  engines 
and  Crocker-Wheeler  generators  of  500  horsepower. 
The  contracts  call  for  the  machinery  to  be  in  place 
by    September    1st. 

The  Butte  (.Mont.)  Electric  Railway  Company  is 
building  cars  at  its  plant  in  that  city.  New  ground 
west  of  the  pow'cr  house  has  been  secured  and  build- 
ings will  be  erected  so  as  to  accommodate  this  new 
industry.  Cars  will  be  built  from  the  ground  up 
with  the  exception  of  trucks.  Oak  will  be  the  prin- 
cipal wood  used. 

The  Utah  Light  and  Power  Company  has  com- 
pleted arrangements  with  the  Telluride  Power  Com- 
pany, for  the  use  of  1,000  horsepower  from  its  Logan- 
Provo  lines.  This  will  relieve  the  Salt  Lake  com- 
pany of  a  strain  that  has  been  put  upon  it  of  late 
ill  consequence  of  the  great  increase  in  the  con- 
sumption of  power  by  the  street-railway  company. 

The  Salt  Lake  (Utah)  Water  and  Electric  Power 
Company  has  secured  the  right  from  the  courts  to 
use  the  waters  of  the  city's  canal  for  power  pur- 
poses. 

The  Electric  Power  Company  of  Boise,  Idaho,  has 
let  contracts  for  the  erection  of  its  power  station. 
Work  has  been  begun  on  the  pole  line. 

A  new  electric-railway  line  in  Salt  Lake  City  is 
projected.  E.  C.  Henderson,  said  to  represent  a  trust 
company  of  New  York  city,  is  interested.  Franchises 
will  be  asked  for  of  the  City  Council  and  county 
commissioners. 

A  new  company  has  been  formed  in  Butte,  Mont,, 
to  supply  that  city  with  electric  lights  and  power. 
The  promoters  are  George  Casey.  J.  K.  Heslet  and 
J.  F.  Cowan.  They  have  located  1.500  horsepower 
of  water  at  Race  ■'Track  Creek,  about  25  miles  from 
Butte. 

A.  L.  Woodhouse,  superintendent  of  the  'Telluride 
Power  Company,  is  in  Bingham.  Utah,  looking  over 
the  ground  for  the  new  proposed  electric-railway  line 
from  that  city  to  Salt  Lake.  It  is  understood  that 
work   will   commence   this   fall. 

The  Ferris-Haggerty  Copper  Mining  Company  of 
Kndejeha,  Wyo,,  will  install  a  'LOOO-horsepower 
electric  plant  at  its  coal  bank,  about  15  miles  from 
the  river. 

The  Sho.shone  Falls  (Idaho)  Power  Company  will 
at  once  start  building  its  pole  lines  from  that  city 
lo  Tuscarora,  Nev.,  a  distance  of  1,^0  miles.  The 
Ucxter-Tuscarora  Mining  Company  has  guaranteed 
tfi  use  $25,000  worth  of  power  a  year.  The  Sho- 
shone company  will  also  supply  mines  en  route. 

In  all  probability  electricity  will  soon  taV'e  the 
place  of  steam  at  most  of  the  mines  of  Butte.  Mont. 
The  first  step  in  that  direction  has  been  taken,  by  the 
installation  of  an  800-horsepower  motor,  by  the  Ana- 
conda company  in  one  of  its  mines.  Power  is  fur- 
nished by  the  Great  Falls  Power  Company.        C. 


PERSONAL. 

C.  D.  Strong  has  taken  charge  of  the  Lincoln 
(Neb.)  Gas  and  Electric  Light  Company's  plant  as 
manager. 

Morell  Maren,  for  many  years  the  local  manager 
of  the  Western  Union  Telegraph  Company  at  Wash- 
ington, D.  C,  died  there  suddenly  on  June  22d. 

J,  W  Mauck,  treasurer  of  the  Chicago  and  Mil- 
waukee Electric  Railway  Company,  has  been  elected 
president  of  Hillsdale  College  at  Hillsdale,  Mich. 

Colonel  Henry  G.  Prout,  editor  of  the  Railroad 
Gazette  of  New  York  received  the  honorary  degree 
of  master  of  arts  from  Yale  University  on  Wednes- 
day. 

In  the  coronation  list  of  honors  Lord  Kelvin  is 
gazetted  for  the  new  Order  of  Merit  and  is  also  made 
a  member  of  the  Privy  Council.  Professor  Lodge 
is  knighted,  and  is  now  to  be  addressed  as  Sir  Oliver 
Lodge. 

James  Rowland  Bibbins  has  resigned  as  assistant 
electrical  engineer  of  the  Detroit  United  Railway 
Company,  to  accept  a  position  in  the  Westinghouse 
Companies'  publishing  department,  Pittsburg  and 
New  York. 

Professor  Bowman  of  the  Montana  School  of 
Mines  will  take  a  trip  East,  visiting  various  manu- 
facturing establishments  to  study  machinery  and  ap- 
paratus designed  for  the  application  of  electricity 
to  mining  operations. 

Ernest  Lunn,  formerly  in  the  engineering  depart- 
ment of  the  Edison  Illuminating  Company  of  De- 
troit, Mich,,  has  recently  taken  a  position  with  the 
Chicago  Edison  Company  of  this  city.  He  will  act 
as  storage-battery  expert  and  will  also  be  associated 
with   the   operating  department  of  the  company, 

A  dispatch  from  Sault  Ste.  Marie,  Mich.,  states 
that  Thomas  A,  Edison  is  to  devote  the  coming  sum- 
mer to  work  in  the  Canadian  nickel  belt  north  of 
Sudbury,  The  claim  is  made  that  Mr.  Edison  has 
perfected  an  electrical  dipping  needle,  which  will 
indicate  accurately  the  presence  of  nickel  below  the 
surface. 


ELECTRIC  LIGHTING. 

The  plant  of  the  Eureka  (Cal.)  Lighting  Company 
was  destroyed  by  fire  a  few  days  ago  at  a  loss  of 
$40,000. 

The  new  electric-light  plant  at  Glendive.  Wasb.. 
is  now  complete.  It  will  burn  lignite  for  fuel  and 
has  a   capacity  of   150  horsepower. 

Mount  Carmel,  III.,  is  to  be  furnished  with  electric 
lights  by  the  New  Electric  Company  of  Mount  Car- 
mel,    Addis  R.   Manley   is  interested. 

John  I.  Beggs  of  the  Milwaukee  Electric  Railway 
and  Light  Company  has  petitioned  the  City  Council 
of  Racine,  Wis.,  for  permission  to  establish  a  heating 
plant  in  connection  with  the  plant  of  the  Badger 
Electric  Company  of  Racine,  which  is  controlled  by 
the  Milwaukee  company. 


ELECTRIC  RAILWAYS. 

The  Franklin-Southwestern  Traction  Company  of 
Franklin,  Ind,,  has  been  incorporated  with  a  capital 
stock  of  $10,000,  to  operate  an  electric-railway  line 
connecting  Franklin,  Trafalgar,  Nineveh,  Morgan- 
town  and  Nashville,  William  G.  Irwin,  Carl  E. 
Willan,  Thomas  E.  "Valentine  and  others  are  direct- 
ors. 

The  Metropolitan  West  Side  Elevated  Railroad 
Company  of  Chicago  has  opened  the  tw^o  remaining 
stations  on  its  new  Douglas  Park  extension  and  an- 
nounced that  the  Aurora-Wheaton  electric  line  will 
be  ready  to  operate  by  July  ist.  The  connection  of 
the  latter  line  and  the  Metropolitan  is  to  be  made  at 
Fifty-second  Avenue  on  the  new  Garfield  Park  ex- 
tension,  which   will  also  be  opened  by  that  time. 

The  Russian  Ministry  of  the  Interior  is  said  to 
have  approved  the  proposal  of  the  city  of  St.  Peters- 
burg to  "electrify"  the  street  railroads  owned  by  the 
city,  and  the  municipal  authorities  have  been  author- 
ized to  accept  a  favorable  bid  for  the  work.  This 
decision  is  announced  as  unfavorable  to  M.  A.  Ver- 
ner  of  Pittsburg,  Pa,,  who  sought  a  franchise  em- 
bracing the  whole  city.  It  is  said  that  the  Westing- 
house  interests  will   probably  secure  the  contract. 

The  report  has  been  recently  revived  that  the 
South  Side  Elevated  Railroad  Company  of  Chicago 
is  preparing  to  ask  the  city  for  the  privilege  of 
adding  a  third  track  to  its  elevated  structure  be- 
tween Twelfth  and  Forty-third  streets,  A  road- 
way for  teams  would  be  constructed  under  the  ad- 
ditional track.  The  center  track  would  be  used  for 
express  service  and  would  make  possible  the  ex- 
tension of  the  company's  service  to  Englewood, 
which  has  been  contemplated  for  some  time. 

Two  new  cars,  to  be  used  on  the  Seattle  and 
Tacoma  (Wash.)  interurban  line,  have  arrived.  It 
is  expected  that  the  line  will  be  opened  soon  after 
July  ist.  When  traffic  is  under  way  three  cars  will  be 
couplerl  into  a  tr.iin.  The  motorman  is  shut  off  from 
the  passengers  in  a  cab  which  somewhat  resembles 
that  of  a  steam  IpDcomotive,  The  cars  are  each 
tquipped  with  motors  having  a  total  capacity  of  500 
horsepower.  The  company  has-  decided  to  charge 
60  cents  fare  between  the  t^vo  cities,  or  $1  for  the 
round  trip. 
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PUBLICATIONS. 

The  Electric  Appliance  Company  of  Chicago  is 
just  issuing  its  new  general  supply  catalogue  No. 
16,  and  has  in  press  a  general  telephone  and  supply 
catalogue.  No.  i".  These  catalogues  are  hereafter 
10  be  issued  annually.  The  price  lists  accompanying 
them  are  so  arranged  that  leaves  may  be  inserted  in 
place  of  out-of-date  ones.  Thus  the  company's  cus- 
tomers will  be  supplied  with  catalogues  brought  up 
to  date  from  year  to  year,  and  with  price  lists  that 
are  ever  correct. 


TELEGRAPH. 


According  to  the  annual  report  of  the  German 
Atlantic  Cable  Company,  the  year  1901  was  the  rec- 
ord year  in  transatlantic  cable  business.  During  that 
year  the  number  of  words  transmitted  between  Ger- 
many r.nd  the  United  States  by  the  German  company 
was  greater  than  the  estimate  made  for  the  business 
of  afl  lines  in  189S.  The  company's  recent  experi- 
ments in  cabling  direct  from  Emsden  to  New  "S-'ork 
witliout  rehandHng  in  the  .•\zores  have  been  quite 
successful. 

A  union  of  commercial  telegraphers  was  formed 
in  Cliicago  this  week.  The  union,  which  will  be 
known  as  the  International  Union  of  Commercial  ■ 
Telegraphers,  will  be  national  in  its  scope  and  will 
be  affiliated  with  the  .\merican  Federation  of  Labor 
and  also  closely  allied  Avith  the  Order  of  Railway 
Telegraphers.  The  Western  LTnion  Company  dis- 
charged nine  men.  apparently,  for  active  participation 
in  organizing  the  union,  but  afterward  sent  for  them 
and  offered  to  take  them  back,  which  was  taken  as  a 
practical    recognition    of    the    organization. 


SOCIETIES  AND  SCHOOLS 

This  year's  graduating  class  at  Tufts  College  con- 
tained seven  men  who  received  the  degree  of  bach- 
elor of  science  in  electrical  engineering.  Professor 
Dolbear.  who  was  honored  with  the  degree  of  LL.  D.. 
has  been  professor  of  physics  at  Tufts  for  28  years. 

The  Railway  Telegraph  Superintendents'  Associa- 
tion, which  met  in  convention  in  Qiicago  last  week, 
a'dopted  resolutions  of  thanks  before  adjournment 
to  Charles  Edward  Brown,  secretary  of  the  Central 
Electric  Company,  and  W.  S.  Logue,  western  man- 
ager of  the  Edison  Manufacturing  Company,  the 
gentlemen  who  provided  the  entertainment  of  the 
guests. 

The  thirt>--second  commencement  exercises  of  the 
Worcester  (Mass.'l  PohTechnic  Institute  were  held 
this  month.  The  degree  of  bachelor  of  science  was 
conferred  on  the  42  graduates.  Two  men  received 
the  degree  of  master  of  science.  The  first  six  ipen 
in  the  class  each  received  $75  in  cash,  special  prizes 
from  the  Graduates'  Aid  Fund.  In  President  Eng- 
ler's  address  at  the  alumni  banquet,  he  asked  for 
half  a  million  dollars'  addition  to  the  endowment 
fund,  and  said  that  the  recent  contribution  of  $30,000 
was  to  be  spent  in  improvements  in  the  shops  and 
equipments.         

TRADE  NE'WS. 

The  Gardner-Woolner  Electric  Heater  Company 
nf  Chicago  has  been  incorporated  by  Fred  B.  Waring 
and   others. 

In  i8g6  Japan  imported  from  the  United  States 
electric-light    apparatus    valued    at    272,184   yen;    in 


1901   the  value  of  such  imports  had  risen  to  375,521 
yen. 

The  General  Engineering  and  Construction  Com- 
pany of  Akron,  Ohio,  has  been  incorporated  in  Del- 
aware to  handle  electrical  supplies  of  all  kinds.  The 
company's   capital   stock  is  $25,000. 

The  Napper  Electrical  Cutting  Machine  Company 
of  Baltimore  has  been  incorporated  to  manufacture 
and  deal  in  electrical  cutting  machines.  The  capital 
stock  of  the  company  is  $150,000, 

The  property  of  the  Eddy  Electric  Company  of 
\\"indsor.  Conn,,  w-as  sold  at  auction  by  order  of 
the  Superior  Court  at  Hartford  on  June  21st,  the 
successful  bidder  being  Hindell  Parson  of  New  York. 
The  price  paid  is  said  to  have  been  $35,000. 

The  International  Electric  Telewriting  Company - 
of  St,  Anthony,  Idaho,  has  been  incorporated  with 
$600,000  capital  stock  to  manufacture  "instruments 
and  devices  for  labor  saving,  or  the  improvement 
of  methods  of  communication  between  places  distant 
from  each  other." 

The  American  Union  Electric  Company  has  filed 
papers  at  Trenton,  N.  J,,  increasing  its  capital  stock 
from  $100,000  to  $7,000,000.  The  papers  were  signed 
by  Howard  Marshall,  president,  and  John  J,  Cuneen, 
secretary.  The  company  was  incorporated  on  June 
lOth  to  manufacture  electric  generators. 

The  Electric  Storage  Battery  Company  of  Phila- 
delphia announces  that  G.  F.  Greenwood,  34  Em- 
pedrado  Street,  Havana,  Cuba,  has  been  appointed 
agent  for  the  sale  of  the  Chloride  accumulator  in 
Cuba.  All  inquiries  and  business  from  this  section 
should  be  forwarded  Mr.  Greenwood,  and  will  re- 
ceive  from  him  prompt  attention. 

C.  O.  Baker,  well  known  throughout  the  West  in 
the  electrical  supply  business,  has  branched  out  for 
himself  as  manufacturers'  agent.  He  has  opened 
up  an  office  at  No,  go  Lees  Building,  147-153  Fifth 
.Avenue,  Chicago,  w-htre  he  will  represent  the  [^""alcon 
Electric  Manufacturing  Company  of  New  York, 
manufacturer  of  Falcon  specialties,  knife  switches, 
panel  boards,  receptacles,  etc.,  and  also  L,  E.  Frorup 
ol  New  York,  handling  the  highest  grade  of  imported 
carbons. 

Joseph  Franklin,  Jr.,  has  purchased  a  stock  in- 
terest in  the  corporation  of  M.  B.  .Austin  &  Co. 
of  Chicago,  which  w^as  made  into  a  stock  company 
on  June  1st,  Mr,  Franklin,  for  the  present,  will  as- 
sume the  management  of  the  sales  department  of  the 
company.  Mr.  Franklin  was  well  known  in  St. 
Louis  as  president  of  the  old  Commercial  Electric 
Supply  Company,  and  later,  until  his  connection 
with  M.  B.  .Austin  &  Co.,  he  had  charge  of  the 
suppl}^  sales  department  of  the  Western  Electric 
Company   in   Chicago. 

A  stock  company,  organized  for  $100,000,  has  re- 
cently been  incorporated  in  Milwaukee  for  the  pur- 
pose of  manufacturing  the  well-known  Arnold  mag- 
netic clutches.  Land  has  been  purchased,  and  a 
factory  equipped  with  special  tools  suitable  for  this 
work  will  be  in  operation  within  the  next  three 
months.  The  company  wmII  not  be  in  shape,  how- 
ever, to  deliver  clutches  until  its  factory  is  com- 
pleted. In  the  meanwhile,  a  large  line  of  designs 
will  be  developed,  -which  will  include  the  Arnold 
designs,  already  in  extensive  use,  and  also  some  new 
types  developed  by  H,  H.  Cutler.  The  company  will 
do   business    under   the   name   of  the   Arnold    Mag- 


netic Clutch  Company,  with  the  following-named 
officers :  President,  F.  R,  Bacon ;  vice-president, 
H.  H.  Cutler;  secretary,  A.  W,  Berresford;  treas- 
urer, F.  L.  Pierce ;  consulting  engineer,  Bion  J, 
.Arnold. 


BUSINESS. 

A.  L,  Streeter  of  Chicago  has  recently  placed  on 
the  market  a  small  rotary  fan  driven  by  coil  springs, 
hke  a  clock.  This  fan  is  especially  suitable  for 
stimmer  homes,  outings  and  in  the  places  where  elec- 
tric   current    is    unobtainable. 

The  Great  Western -Smelting  and  Refining  Com- 
pany of  Chicago  says  it  is  doing  business  with  many 
of  the  largest  electrical  concerns  in  the  country. 
This  company  makes  babbitt  metal,  ware  solder,  etc, 
and  also  purchases  scrap  copper,  brass  and  platinum, 
as    w^ell   as   lamp    bases,    etc, 

W,  H,  Schott  of  Chicago,  among  recent  orders,  has 
closed  contracts  for  heating  plants  in  Connersville, 
Lafayette  and  Elwood,  Ind.,  and  Mount  Vernon,  111. 
Mr.  Schott  has  also  secured  the  contract  for  an 
electric-light  plant  in  Mount  Vernon,  111.,  and  has 
under  contract  a  number  of  gas  plants.  Mr.  Schott 
makes  a  specialty  of  installing  central-station  heat- 
ing, waterworks  and  steam  plants,  as  well  as  elec- 
tric-light, gas  and  street-railway  plants. 

W.  N.  Matthews  &  Bros,  of  St.  Louis,  exclusive 
agents  for  the  Stombaugh  guy  anchor,  state  that 
they  have  had  another  exceptionally  big  month  for 
this  well-known  device.  The  demand  for  the  Stom- 
baugh anchor  seems  to  keep  pace  with  the  general 
prosperity.  Matthews  Brothers  say  that  the  device 
merits  the  large  sale  it  has  enjoyed,  as  those  who 
have    used    it    speak    of   it    in    the   highest   terms. 

The  Riter-Conley  Manufacturing  Company  of 
Pittsburg,  Pa.,  has  recently  decided  to  adopt  an 
alternating-current  system  exclusively  for  power 
distribution.  It  has  purchased  three  200-kilowatt, 
engine-type  Westinghouse  generators,  which  are  to 
be  direct-connected  to  Westinghouse  gas  engines 
using  natural  gas,  .Alternating  currents  will  be  used 
for  all  work,  including  cranes,  and  a  number  of 
Westinghouse  type-F  induction  motors  will  be  geared 
directly   to    straightening   rolls. 

Among  recent  installations  of  Duluth  automatic 
stokers  are  those  on  the  steamers  Gen.  O.  M.  Poe, 
Mataafa  and  James  H.  Hoyt  and  in  the  United 
States  Steel  Corporation  Building  at  Duluth,  Minn. 
The  Eastern  Shipbuilding  Company  has  ordered 
stokers  to  go  into  its  vessel  No.  i,  building  for  the 
Great  Northern  Railway  Company,  to  ply  upon  the 
Pacific  Ocean  between  the  L^nited  States  and  Asia. 
Other  orders  have  been  received  by  the  Duluth 
Stoker  Company.  Duluth.  JMinn.,  from  the  Duncan 
Companj',  paper  manufacturer,  Mechanicville.  N.  Y., 
and  the  Lake  Superior  Power  Company'  of  Sault 
Ste.    Marie,  Ontario. 

The  E.  E.  Naugle  Tie  Company  of  Chicago,  one 
of  the  largest  producers  of  cedar  poles  and  ties  in 
the  country-,  calls  attention  to  its  new  Chicago  yard. 
It  states  that  deliveries  have  been  badly  delayed,  ow- 
ing to  the  difficulty  experienced  in  securing  cars  at 
the  northern  yards  and  that  in  order  to  give  its 
customers  prompt  service  it  was  found  necessary  to 
carry  a  stock  in  Chicago.  The  company  says  it  can 
make  shipments  from  its  Chicago  yard  within  24 
to  48  hours  after  receipt  of  order,  and  solicits  rush 
orders.  In  addition  to  the  Chicago  yard,  the  Naugle 
Company  has  its  yards  at  Menominee,  Mich,,  Cheboy- 
gan, Mich.,  and  West  Superior,  Wis, 
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702.392.  Circuit  and  Cut-out  for  Electric  Arc 
Lamps.  Malcolm  H.  Baker,  Newark,  N.  J.,  as- 
signor to  the  Manhattan  General  Construction 
Company,  New  York,  N.  Y.  Application  filed 
June  10,  1901. 

A  shant  magnet  having  a  hieh-resistance  winding  and  a 
low-resistance  winding  is  combined  with  means  for  cut- 
ting OQt  the  high-resistance  winding  and  starling  the  lamp 
throngh  the  low-resistance  winding,  and  means  for  restor- 
ing the  high-resistance  winding  and  cutting  out  the  low- 
resistance  winding  when  the  lamp  begins  to  operate. 

702.393.  Shifting  Device  for  Piers,  etc.  William  D. 
Baldwin.  New  York,  and  August  Sundh,  Yonk- 
ers,  N.  Y.,  assignors  to  the  Otis  Elevator  Com- 
pany. East  Orange,  N.  J.  Application  filed  De- 
cember 17,  1901. 

Combined  with  a  capstan  and  its  shaft  are  a  driving  disk 
npon  the  shaft,  an  electric  motor  provided  with  a  shaft 
supporting  pinions  on  opposite  sides  of  the  shaft  of  the 
capstan,  and  means  for  swinging  the  motor  to  bring  one  or 
the  other  of  the  pinions  into  frictional  engagement  with 
the  disk. 

702405.  Enclosed-arc  Lamp.  Walter  L.  Cheney  and 
George  R.  Davison,  Newark,  and  Eddie  W,  Skin- 
ner, Arlington,  N.  J.,  assignors  to  the  Westing- 
house Electric  and  ilanufacturing  Company, 
Pittsburg,  Pa.  Application  filed  January  6, 
1902. 

The  lamp  has  a  pair  of  carbons,  a  transparent  globe  sur- 
ronoding  the  meeting  point  of  the  carbons,  and  a  pair  of 
side  rods  supporting  the  lower  carbon.  The  rods  are 
carved  to  conform  to  the  inner  curve  of  the  lamp  globe, 
and  one  of  the  rods  is  provided  with  a  side  perforation 
which  connects  through  an  air  passage  with  an  opening 
above  the  gas  chamber. 

702,407.  Motor-generator.  Patrick  J.  Collins,  Scran- 
ton,  Pa.,  assignor  of  one-half  to  Christopher  G. 


IssuedfUnited  States  Patent  Office)  June  ly,  IQ02. 

Boland,  Scranton,  Pa.     Application  filed  October 

II,  1901. 

The  motor-generator  is  arranged  to  produce  direct  and 
alternating  currents.  An  inductor  upon  the  armature 
shaft  of  the  machine  has  teeth  or  projections  npon  its 
periphery  with  field  poles  opposite  and  primary  and  sec- 
ondary windings  in  inductive  relation  to  one  another  upon 
the  field  poles.  Means  ara  provided  for  passing  either  a 
direct  or  alternating  current  from  the  motor-generator 
throueh  the  primary  coils,  and  a  device  is  arranged  to  in- 
sert either  an  indnctive  or  ohmic  resistance  in  the  primary 
coils.  An  electrode  circuit  is  connected  to  the  secondary 
coils,  and  means  are  supplied  for  varying  the  speed  of  the 
motor-generator.     (See  cut  on  next  page.) 

702,409.  Multiple  Switch.  Henry  H.  Cutler,  Mil- 
waukee, Wis.     Application  filed  April   17,   igoi. 

A  number  of  independently  actuated  manual  switches 
arranged  in  a  series  are  combined  with  means  for  pre- 
venting the  closure  of  the  same  except  in  a  definite  order, 
and  means  for  aniomatically  opening  the  same. 

702,427.  Electric  Railway.  John  C.  Henry,  Denver, 
Colo.;  Susie  A.  Henry,  executri.x  of  John  C. 
Henry,  deceased,  assignor  to  the  Stanley  Electric 
^lanufacturing  Company,  Pittsfield,  Mass.  Ap- 
plication filed  April   i,    1901. 

In  an  electric-railway  system  where  a  number  of  cars  are 
controlled  simultaneously,  there  are  provided  controller 
magnets  on  the  separate  cars,  controllets  and  slep-by-step 
devices  whereby  the  controllers  are  moved  a  step  at  a 
time  by  the  magnets,  the  magnets  being  arranged  in 
series,  and  a  manually  operated  switch  located  on  one  of 
the  cars  controlling  the  circuit  of  the  magnets.  (See  cut 
on  next  pBge.) 

702,437.  Electric  Cigar  Lighter.  William  F.  Kes- 
sler,  Auburn,  Ind.  Application  filed  October  27, 
1900. 

The  device  has  a  pivoted  sparking  lever  in  co-operative 
relation  with  the  striking  plate. 

702,452  to  702,454.    Electric  Synchronous  Apparatus. 


Willard  M.  Miner,  Plainfield,  N.  J.    Applications 
filed  July  25,  1901. 

These  three  paten  ts  are  similar  in  nature  and  relate  to 
asynchronous  apparatus  for  telephonic,  telegraphic  and 
other  purposes.  The  apparatus  consists  of  a  vibrator,  two 
generators  brought  into  action  in  turn  thereby,  a  syn- 
chronous circuit  to  whose  opposite  terminals  the  genera- 
tors are  respectively  connected  by  poles  of  the  same  sign, 
and  connections  from  the  poles  of  the  batteries  of  the  op- 
posite sign  to  the  two  portions  of  the  vibrator  respectively. 
(See  cut  on  next  page.) 

702,472.     Surgical  Forceps.     Louis  M.  Pignolet,  Or- 
ange,  N.  J.     Application  filed  August  8,  1S98. 

The  forceps  have  a  hollow  jaw  in  which  there  is  an  in- 
sulated electric  resistance,  one  end  being  connected  her- 
metically and  electrically  to  the  jaw  and  the  other  to  an 
electric  conductor  passing  hermetically  through  and  being 
insulated  from  the  jaw. 


Demagnetizes     Peter      Sorensen. 
Y.     Application   filed   January   9, 


702,500.     Watch 
Brooklyn,    N. 
1902. 

The  apparatus  consists  of  a  rotatable  electromagnet,  a 
battery  for  charging  the  same,  an  actuating  handle  for 
rotating  the  magnet  aud  an  automatic  circuit-closer  and 
breaker  mounted  in  the  handle,  an  actuating  button 
mounted  in  the  handle  for  closing  the  circuit,  and  a  spring 
for  automatically  breaking  the  circuit  of  th*  battery  and 
electromagnet  when  the  operator  lets  go   the  handle. 

702,514.  Carbon  Holder.  Samuel  B.  Whineiy,  Pitts- 
burg, Pa.,  assignor  to  the  Pittsburg  Blue  Print 
Company.     Application   filed    March   18,    igo2. 

.K  holder  for  one  of  the  carbons  of  an  arc  lamp  has  rota- 
tion about  a  vertical  asis  which  includes  the  prolongation 
of  the  axis  of  the  other  carbon,  the  rotation  of  the  holder 
prodacing  lateral  movement  of  the  first  carbon. 

702,544.  Electric  Battery.  Phih'ppe  Delafon,  Paris, 
France.    Application  filed  April  3,  1900. 

A  electric  dry  battery  is  described.  It  comprises  a  suit- 
able casing,  a  carboi]  eletnent  therein  cooiprising  a  car* 
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boa  plate  or  rod  with  btnoxide  of  maogaoese  encircliDe  the 
same  and  an  iaclosiog  wrapper  reiaioiog  the  same  in 
positioD,  aa  annular  zinc  element  having  openings,  and  an 
electrolyte  composed  of  chloride  of  /.inc  and  an  inert  ma- 
terial OD  both  sides  of  the  zinc  element. 

702,599.  Collector  Ring  for  Electrical  Machines. 
Robert  Siegfried,  Pittsburg,  Pa.,  assignor  to  the 
Wcstinghouse  Electric  and  Manufacturing  Com- 
pany, Pittsburg,  Pa.  Application  filed  February 
I,  1902. 

Combined  with  a  roiatable  support  are  a  number  of  col- 
lector rings  arraneed  side  by  side  and  having  supporting 
arms  that  project  into  approximately  the  same  plane,  and 
means  for  fastening  the  arms  to  the  support. 

702,622.  Electric  Telegraphy.  Sidney  G.  Brown, 
Putney,  England.  Original  application  filed  No- 
vember 5,  1900.  Divided  and  this  application 
filed  June  15,   1901. 

The  system  includes  the  line  or  cable,  a  pair  of  trans- 
miitiog  batteries,  automatic  transmitting  instruments 
adapted  to  control  the  batteries  so  as  to  send  signals  out 
of  pnase  or  which  "'overlap,"  means  for  receiving  the  sig- 
nals, means  for  neutralizing  the  effect  of  the  last  part  of 
each  signal  upon  the  receiving  means  so  that  each  signal 
shall  be  free  from  any  overlapping  effect  from  its  preced- 
ing signal,  and  means  (or  recording  the  signals. 


of  the  inductoriiim  as  to  cause  an  unlike  pole  or  unlike 
poles  to  be  formed  in  front  of  the  pole  or  poles  of  the  core. 
A  secondary  coil  or  coils  surrounds  the  magnetizing  coils 
of  the  armature  and  are  connected  in  series  with  the  sec- 
ondary coil  of  the  inductorium. 

702,695.  Sparking  Device.  Donald  M.  Bliss,  Brook- 
line.  Mass.,  assignor  to  the  Holtzer-Cabot  Elec- 
tric Compan3',  Brookline,  Mass.  Application  filed 
November  7,  1901. 

Means  are  provided  for  operating  a  circuit-controller  to 
close  a  branch  circuit  when  the  main  circuit  is  open  and 
vice  versa. 

702,725.  Electric  Conducting  Wire.  Hermann  Ham- 
mesfahr  and  Ernest  Hammesfahr,  New  York, 
N.  Y.     Application  filed  February  28,  1902, 

An  insulated  electric  conductor  consists  of  a  wire  and  a 
covering  layer  formed  of  strands  of  filaments  consisting 
solely  of  spun  glass  braided  on  the  wire. 

702,734.     Electric  Water-recording  Device.    William 
'       H.   Kelly    and    Alfred    Tschinkel,   New   York, 
N.  Y.     Application  filed  March  15,   1901. 

The  invention  comprises  a  water-supply  pipe  with  an 
electric  circuit-closing  device  consisting  of  an  electro- 
conductint;  body,  arms  extending  from  the  body  and  guide 
arms  provided  with  openings  in  which  the  arms  fit  and  hav- 
ing their  free  ends  connected  in  an  electric  circuit. 
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NO.  702,407. — MOTOR-GENERATOR. 

702.656.  Block-signal  System.  Pierre  O.  Keilholtz 
Baltimore,  Md.    Application  filed  March  6,  igo2. 

The  system  comprises  a  track  divided  into  a  series  of 
sections  or  blocks,  one  or  more  track  coils  in  each  block, 
a  source  of  electric  current  for  the  track  coils  of  each 
block,  a  source  of  electric  current  connected  to  the  oppo- 
site rails  of  each  block,  and  means  whereby  the  electrical 
condition  of  the  rail  circuit  of  one  block  controls  the  cur- 
rent to  tbe  track  coils  of  the  followine  block. 

702.657.  Speed-regulating  Means  for  Electric  Mo- 
tors. Benjamin  G.  Lamme,  Pittsburg,  Pa.,  as- 
signor to  the  Wcstinghouse  Electric  and  Man- 
ufacturing Company,  Pittsburg,  Pa.  Application 
filed  April  30,  1901. 

Combined  with  a  source  of  direct-current  electromotive 
force  are  a  direct-current  motor  driven  by  energy  from  tbe 
source  and  having  a  separately  excited  field  magnet  and  a 
generator  having  a  self-excited  and  normally  unsaturated 
field  magnet  and  driven  by  the  motor  for  supplying  cur- 
rent to  the  motor  field-magnet  winding. 

702.658.  Dynamo-electric  Generator.  Benjamin  G. 
Lamme,  Pittsburg,  Pa.,  assignor  to  the  Wcst- 
inghouse Electric  and  Manufacturing  Company, 
Pittsburg,  Pa.  Application  filed  September  24, 
1901. 

The  machine  has  a  rotatable  member  comprising  a  core 
with  slots  extending  entirely  around  it  and  an  insulated 
winding  completely  inclosed  in  the  slots  each  turn  of 
which  occupies  the  width  of  its  slot. 

702.660.  Process  of  Making  Insulators.  Fred  M. 
Locke,  Victor,  N.  Y.  Application  filed  March 
12,  1902. 

The  process  of  constructing  insulators  formed  of  two  or 
more  shells  of  suitable  insulating  material  is  described. 

702.661.  Insulator  and  Process  of  Manufacturing 
Same.  Fred  M.  Locke,  Victor,  N.  Y.  Applica- 
tion filed  March   19,  1902. 

The  process  of  securing  together  t%vo  or  more   shells  or 

parts  of  an  insulator  consists  in   first   firing  the  shells  or 

parts  in  a  kiln,  then  nesting  them  together  and  pouring  in 

liquid  glaze  or  glass  or  similar  material    in  its   molten  or 
semimollen  state  and  then  allowing  the  parts  to  cool. 

702.662.  Conduit  for  Electric  Wires  or  Cables. 
Robert  W.  Lyle,  Perth  Amboy,  N.  J.  Applica- 
tion filed  April   10,  1902. 

The  sections  of  the  conduit  have  registering  external 
grooves,  the  end  walls  of  which  are  undercut,  and  a  key 
fitted  in  each  groove. 

702.663.  Conduit  for  Electric  Wires  or  Cables. 
Robert  W.  Lyle,  Perth  Amboy,  N.  J.  Applica- 
tion filed  April  10,    1902. 

Combined  with  a  series  of  tiles  arranged  end  to  end, 
each  tile  having  external  grooves  at  its  opposite  ends,  are 
clips  einbracing  the  outer  faces  of  abutting  tiles  and  hav- 
ing portions  thereof  entering  the  grooves  to  center  and 
lock  the  tiles  in  alignment. 

702,666.  Electric  Clock  Synchronizer.  Charles  F. 
Mcars,  Silver  City,  Iowa.  Application  filed  May 
16,  1901. 

An  elbow  lever  is  provided  for  checking  the  motion  of  a 
pendulum,  and  electromagnetic  means  are  arranged  to 
release  the  lever, 

702,669.  Sound-strengthening  Appliance  for  Tele- 
phone Stations.  Franz  Oprendek,  Vienna,  Aus- 
tria-Hungary, assignor  to  Louis  Roder,  Vienna, 
Austria-Hungary.  Application  filed  April  29, 
1901. 

A  magnetising  coil  or  coils  is  interposed  in  the  circuit  of 
a  special  current  generator  and  so  surrounds  the  armature 


NO.    702,452. — SYNCHRONOUS  APPARATUS. 

702.751.  Transmitter.  Anthony  Van  Wagenen,  Sioux 
City,  Iowa.    Application  filed   March  27,    1901. 

The  telephone  transmitter  combines  circuit-varying 
mechanism  having  an  operating  member  movable  in  a 
prescribed  path,  an  indicator  adapted  10  arrest  the  move- 
ment of  such  operaiing  member  at difterent  stages  of  its 
movement,  according  to  the  position  of  ihe  indicator,  a 
releasing  device  adapted  to  release  tbe  operating  member 
when  so  held,  and  means  operated  independently  of  the 
operation  of  the  indicator  for  driving  ihe  operating  mem- 
ber.    (See  cut.) 

702.752.  Electrosurgical  Instrument.  Reinhold  H. 
Wappler,  New  York,  N.  Y.  Application  filed 
June  10,   1901. 

The  instrument  consists  of  two  eccentrically  placed 
inner  and  outer  tubes  connected  at  their  contacting  sur- 
faces, an  insulated  conductor  longitudinally  of  the  tubes 
in  the  space  between  them. 


fleeter,  tbe  reflecting  surface  of  which  is  disposed  with 
reference  to  the  light  source  so  as  to  receive  the  light 
rays  emanating  therefrom  within  given  angles  to  the  hori- 
zontal, and  uniformly  to  reflect  the  same  to  points  within 
given  limits,  irrespective  of  the  vertical  shifting  of  the 
light  source. 

702.797.     Means  for  Facilitating  the  Starting  of  Gas 
or  Similar  Engines.     James  Hutchings,  Camber- 
well,    England,    assignor    to    Moffat^    Limited, 
London,    England.    Application    filed    May    10, 
.  1902. 

The  electrical  starting  device  comprises  separate  cir- 
cuits tor  the  several  cylinders,  the  circuits  being  provided 
with  breaks  adapted  to  be  successively  closed  by  the  en- 
gine when  working,  and  also  with  breaks  adapted  to  be 
closed  simultaneously  with  each  other  by  hand. 


702,1 


Electric  Programme  Clock.  James  O.  Ly- 
1,  Walerbury,  Conn.  Application  filed  Au- 
gust 16,  1901. 

The  electric  circuit  includes  a  gravitating  lever  riding 
upon  a  programme  tape  and  a  sigaaltng  mechatiism. 

702,833.  Electric  Beehive  Heater.  Henry  Vogeler, 
Newcastle,  Cal.  Application  filed  March  18^ 
1902. 

An  exterior,  detachable,  air-heating  attachment  com- 
prises an  open-end  tube  which  is  held  in  a  bore  in  the 
hive  and  projects  therefrom,  and  a  heating  medium,  con- 
tained within  the  tube,  and  means  for  heating  the  air 
passing  through  the  tube  into  the  hive. 

702.844.  Electricity  Meter.  Arthur  Wright.  Brighton, 
England,  assignor  to  the  Mutual  Electric  Trust. 
Limited,  Brighton,  England.  Application  filed 
May  26,    1900. 

For  this  and  six  succeeding  patents  issued  to  Arthur 
Wright,  see  Western  Electrician  of  next  week. 

702.845.  Direct  or  Continuous-current  Electricity 
Meter.  Arthur  Wright.  Brighton,  England,  as- 
signor to  the  Mutual  Electric  Trust,  Limited, 
Brighton,  England.  Application  filed  May  28, 
1900. 

702.846.  Electric  Maximum-demand  Indicator.  Ar- 
thur Wright,  Brighton,  England,  assignor  to  the 
Mutual  Electric  Trust,  Limited.  Brighton,  Eng- 
land.    Application  filed  June  26,   1900. 

702.847.  Metering  of  Electricity.  Arthur  Wright, 
Brighton,  England,  assignor  to  the  Mutual 
Electric  Trust,  Limited.  Brighton,  England. 
Application  filed  June  26,   1900. 

702.848.  Electricity  Meter.  Arthur  Wright.  Brighton, 
England,  assignor  to  the  Mutual  Electric  Trust, 
Limited,  Brighton,  England.  Application  filed 
June  26,  1900. 

702.S49.  Maximum  and  Minimum-recording  Elec- 
tric Meter.  Arthur  Wright,  Brightop,  England, 
assignor  to  the  Mutual  Electric  Trust,  Limited, 
Brighton,  England.  Application  filed  July  I, 
1901. 


NO.   702,427. — ELECTRIC-RAILWAY  SYSTEM. 

702,758.  Method  of  Graphitizing  Electrodes.  Ed- 
ward G.  Acheson,  Buffalo,  N.  Y.,  assignor  to  the 
International  Acheson  Graphite  Company,  Ni- 
agara Falls,  N.  Y.  Application  filed  December 
13,  1900. 

The  method  of  subjecting  electrodes  and  other  articles, 
composL'd  of  carbon  and  impurities  capable  of  determin- 
ing the  conversion  of  the  carbon  into  graphite,  to  a  high 
temperature  through  the  agency  of  electricity  is  de- 
scribed. It  consists  of  arranging  the  electrodes  or  other 
articles  with  their  longest  dimensions  in  the  same  general 
direction,  and  then  passing  a  current  of  electricity 
through  the  same  in  a  direction  approximately  transverse 
to  the  direction  of  their  longest  dimensions. 

702.760.  Electrochemical  Generator.  Harry  S.  Am- 
wake,  Camden,  N.  J.,  assignor  to  Charles  H. 
Graham  and  George  D.  Bouton,  Philadelphia, 
Pa.     Application  filed  March  13,  1902. 

The  generator  consists  of  a  single-fluid  cell,  provided 
with  a  positive  electrode  and  a  negative  fixed  electrode, 
an  electrolyte,  and  a  current-conducting  baffle  partition  in 
the  electrolyte,  between  the  electrodes  and  normally  in- 
sulated therefrom. 

702,791.  Electric  Arc-lamp  Reflector  Shade.  Winder 
E.  Goldsborough,  Lafayette,  Ind.  Application 
filed   September  18,  1900. 

Combined  with  a  non-focusing  source  of  light  is  a  re- 


NO.  702,751, — TELEPHONE  TRANSMITTER. 

702.850.  Electricity  Meter  of  the  Electrolytic  Type. 
Arthur  Wright.  Brighton,  England,  assignor  to 
the  Mutual  Electric  Trust,  Limited,  Brighton, 
England.  Original  application  filed  May  26, 
igoo.  Divided  and  this  application  filed  April 
5,  1902. 

702.893.     Fence.  Post,  Telegraph  Pole,  or  the  Like.  ] 
Isaac  M.  Warner,  Union    City,   Mich.,  assignor 
to  Frank  C.  Boise,  Union  City,  Mich.     Applica- 
tion   filed  July    15,   1901. 

The  post  has  a  bore  in  its  lower  portion  into  which  a 
screw  extends.  A  nut  turns  on  the  latter  and  supports  the 
post.  Slays  for  the  post  are  arranged  so  that  they  may  be 
tightened  by  turning  the  nut  to  adjust  the  post  vertically 
on  tbe  screw. 

702.S95.  Sparking  Device.  Clarence  O.  White,  Min- 
neapolis, Minn.,  assignor  to  the  Globe  Iron 
Works,  Minneapolis.  Minn.  Original  application 
filed  December  3,  1900.  Divided  and  this  appli- 
cation  filed   February   12,   1902. 

Combined  with  a  fly-wheel,  provided  with  ring  surfaces 
of  different  diameters,  is  a  dynamo  provided  with  a  mova- 
ble base  and  with  friction  driving  pulleys  adapted  to  be 
brought  into  contact  with  one  or  the  other  of  the  ring 
surfaces  upon  the  flywheel. 
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Publlflbing  Company,  ChlcAgo. 
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SIMPLEX 


INSULATED 
WIRES  AND   CABLES. 


RUBBER  COVERED,  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 


WCSTtBN   StLLING  AGtNT, 

H.  R.  MIXSON, 

I  UTMoridnock  BJock.  CHICAGO 


Simplex  Electrical  Company, 


75-81   Cornhlll,  BOSTON,  MASS. 


1889— Paris  Exposition, 
Medal  for  Rubber  Insulation. 

1893-World'8  Fair, 
Medal  for  Rubber  Insulation. 


TRADEMARK, 


THK  STAXBARB  FOR 

R1JBBFR  INSULiATIOHr, 

Sole  Manufacturers  of 

proof  Wires. 


Qlonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee 
THE  OKONITE  CO.,  Ltd. 


Wlllanl  L.  Cindta.   I.  Mamoers 


253  Broadway,  New  York. 


Geo.T.  Manson, Gen'l  Supt, 
W.  K.  Hodglns,Secy. 


^,.«AV,.    ^^ 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paranitt  Rubber  Govarad  Wiras  and  Cablat, 

UNDERGROUND.  AERIAL.  SUBMARINE  AND  INSIDE  USE. 

TBLEPHONB.  TEUeaRAPH  AND    PIRB  ALARn  CABLES. 

All  Wires  ore  lested  at  Factory.  JONK8BOBO,  IMD. 


PAPER  PULLEYS 

Rock  wood  Manufacturing  Company,  Indianapolis,  Indiana,  U.  S.  A. 


CRESCENT 

RUBBER 

INSULATED 


White  Core  Crescent. 


WIRES'oCABLES 

National  Code  Standard. 

Crescent  Insulated  Wire  and  Cable  Co., 

Main  Office  and  Factory,  TRENTON,  N.  J. 


New  York  Office, 
63  BARCLAY  STREET 


Queen  $t  Co., 

1010  Chestnat  St.,  Phil*. 

480  MONON  BLDe,  CnlCAl*. 


Acme  Testing  Sets,  Queen-WIrt 
Switchboard  Instruments,  X-Ray 
Focus  Tubes,  Induction  Colls. 


STERLING    EXTRA    INSULATING    VARNISH. 

Sterling:  Bxtra  Black  Finiflhlngr  Varnish, 

Sterling  Black  Air  Bryingr  TarnlBh, 

Sterlins:  Black  Core  Plate  Varnish. 


THE  STERLINB  VARNISH  CO., 

PIHsburg,Pa.,U.S.A. 


THE  STERUNR  VARNISH  Cll, 

'   25  Colmore  Row,  Birmingham,  England.   - 


IDEAL  AUTOMATIC 
ANNUNCIATORS. 

The  Best  on  tlie  Marlcet. 
Write  lor  Prlcea. 

Maaoiadiircd  tj 

THE  HEATH  ELECTRIC  CO., 

OCTROIT,  MICH. 


ELECTRICAL     ENGINEER- 
INC  TAUGHT  BY  MAIL. 

Writ*  for  our  tree  lUostrated  book. 

*'C«a  I  BecHie  aa  Electrical  Easfoeer?** 

We  te^h  Electrical  En^Dee-lnp,  Eteo- 
trloUslitiiig,  Electric  Railvft?  s.Hechan* 
Vc»X  Eaptaeerln^,  Mechaoica!  Draffing, 
etc.,  at  joar  home,  br  malt.  Inatltuta 
indorsed  bjr  Thoa.  A.  EoLaon. 

Etectrleal  Engineer  Institute, 
DeH.  K.  ZM-242  W.  23d  St.,  New  York. 


BARE  AND  INSULATED 

ELECTRICAL  WIRES 

OF  EVERY  DESCRIPTION. 
CROWN  RAIL  BONDS. 

AMERICAN  STEEL  &  WIRE  GO. 

CHICAGO.      HEW  YORK.      DENVER.      SAN  FRANCISCO. 


2,000  IN  USE. 

Bipolar  and  Multipolar  Hoton 
lTo~n  Ji  to  60  boraepower.  DToa- 
mosfromlO  lights  to  TOO.  We  MB 
or  rent.    OooQ  proGta  for  aOQQt..* 

The  Uobart  ElecMlt.Co.  .Trey.OUa. 


For  Porcelain  or  Clay  In* 
Buiating  Specialties,  such  as 
Bushings,  Knobs  or  Cleats, 
Address, 

THE  AKROH  SMOKING  PIPE  CO., 

MOCADORE.  OHIO': 


l-T-E 

CIRCUIT  BREAKERS 

CUTTER  ELECTRICAL  CO.,  PHILADELPHIA. 


IMITATED  BY  MANY 

ONLY  THE  BEST  GOODS  ARE  IMITATED. 

LOOK  AT  THE  LONG  LIST  OF  OUR  IMITATORS  AND 
DECIDE  FOR  YOURSELF. 


EQUALED  BY  NONE 

%      OUR     MOTTO.       THE     RECOLLECTION     OF    QUALITY 
<jM      REMAINS  LONG  AFTER  THE  PRICE  IS  FORGOTTEN. 

ERICSSON  TELEPHONE  CO.,  296  Broadway,  Haw  York. 


LIGHT 


If  you  want  light  to  see  objects  below  the  lamp 
USE    SHELBY    LAMPS. 


•  8  C.  P.  Horizontal  are  14  C.  P.  Vertical. 
7  C.  P.  Vertical. 


Other  makes  are 


THE   COIL    DOES    IT-IT'S    FLATTENED. 


LIFE 


The   Longest   Life  at   Best   Efficiency. 
SHELBY       USEFUL       LIGHT      LAMPS. 

Pat.  Oct.  20,    1000. 
A   TRIAL   WILL    PROVE   OUR   CLAIMS. 

THE  SHELBY  ELECTRIC  CO.,  SHELBY,  O. 


HlfESTIIN  ElecMoal  In^trament  Co., 

—^^^  Waverly  Park,  ESSEX  CO.,  N.  J. 

^  Anmiettrs,    Hilllamiiieters, 

Broiiiid  Detectors  and  Circuit  Testers, 
-  Obmineters,  Portaliie  6ai«anoineters. 

Our  Portable  Instruments  are  recognized  as 
Tlie  Standard  the  world  over.  The  Semi-Port- 
able Laboratory  Standards  are  siiU  better. 

Our  5tatton  Voltmeters  and  Ammeters  are 
unsurpassed  in  point  of  extreme  accuracy  and 
lowest  consumption  of  energy. 

Beblin— European   Weston   Electrical  Instru- 
ment Co.,  Rltterstrasse  JCo.  88. 

Losoos— Elliott  Bros. .  No.  101  St.  Martins  Lane. 

Weston  Standard  Portable  Direct  Mention  the  Western  Elzctbiciak  when  writ- 

Keadinc  Voltoieter.  ing  for  catalogues. 


CONTINUOUS  RAIL  JOINT  COMPANY 
OF  AMERICA. 

GlMEKit  OreiCBS:    142  MARKET  STREET, 
NEWARK,  N.  i. 

Millions  In  use  on  One  Hundred  and  Forty- 
Five  (146)  railroads  in  the  United  States,  on 
over  Seven  Thousand  Five  Hundred  (7,600) 
miles  of  track. 


Faries  Adjustable  Holders, 

PORTABLES,  SHADES,  ETC. 


CATALOGUE  NO.  0  Just 
Issued  will  be  mailed  up- 
on application. 


AR8  FA1HII.IAB  TO 
AL,I<  ELECTBICAI. 
PEOFLE. 


FARIES   MFG.   CO.,  Decatur,  Illinois. 


ysmm^^ 
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Our  Factory  Is  in  Full  Operation, 
Turning  Out  Daily  a  Carload  of 

ELEdKUGHT 

CARBONS. 


They  are  perfectly  made,  smooth  burners,  long  lived. 
Give  a  pure  white  light  and  much  greater  volume  with  a 
given   amount   of  current   than   any   other   brand. 

Only  concern  not  in  the  Carbon  Trust  making  Molded 
Series    Open    Arc    Carbons. 

We  carry  a  large  stock  and  can  fill  orders  promptly. 
Allow  us  to  figure  on  your  next  carbon  order;  we  can  interest 
you.  ^^^^^^^^^^^^^^^^^^^^^^___^^^^^^^^^ 

THE  CONSUMERS  CARBON  CO. 

LANCASTER,  OHIO,  U.  S.  A. 


Tanuary  4.   1902 


A\T.PTERN     ELECTRICIAN 


THE  ELECTRIC  STORAGE  BATTERY  COMPANY 

MANUFACTURER  OF  THE  ''CModbc  Hccumulatov^' 

FOR 

Railway,  Lighting,  Isolated  Plant  and  Miscellaneous  Purposes. 


SEND    FOR    DESCRIPTIVE   BULLETINS. 


■^^^       j       Xew  Yokk. 
ff-49*  \  100  Broadway 


San  Francisco, 


Cleveland, 


PmLADBLPniA, 


Sales 

'^f^'-ig''  C  100  Broadway.    60  State  St.    Marquette  Bldg.    KQViitab'c  Bldg.      Wainwrigbt  Hldg.      Nevada  Iilock.      New  England  Ulds-      Allegheny  Ave.  and  19th  St,      Micbigan  Electric  Co. 


PUTINUM   FOR  CONTACT  POINTS  IN  ELECTRIC&L  INSTRUMENTS. 
PLATINUM  FOR  TELEPHONES.    PLATINUM  FOR  FLECTRICAL  INSTRUMENTS. 
Wt  tell  PLATINUM  in  any  quantity,  either  large  or  small.    We  buy  PLATINUM   or  anything 
containing  PLATINUM,  in  any  quantity. 


For  Incakdescent  Lamps  and  Everything  Else. 

MANUFACTURERS  OF  PLATINUM   IN  ALL  SHAPES. 

Newark.  N.  J.  New  York  Office,  120  Liberty  Street 


A  Happy  and  Prosperous  New  Year  to 

IS    0«JR    \A/ISIH. 

We  at  the  same  time  desire  to  thank  our  many  friends  and  patrons 
for  the  kind  favors  they  have  shown  us  during  the  year  just  past. 
Wefurther  would  remind  all  that  we  are  still  building  the  High  Quality 
Apparatus  as  heretofore  and  will  take  very  good  care  of  any  orders 
entrusted  to  us. 


Our  line  consists  of  Motors  for 
Power  Purposes  from  !^  H.  P.  up  to 
and  including  20  H.  P.  Slow,  Mod- 
erate or  High  Speeds.  For  Direct 
Connections  to  Machinery  or  Belt- 
ing. 

Dynamos  of  Ji  K.  W.  to  17  K.  W. 
for  Private  Lighting  Plants. 


Motor  Cenera- 
tors,     Battery 
Charging    Sets 
of   200    Watts 
to    I  2,000  Watts 
Capacity. 
Boosters.    Ring- 
ing Dynamotors 
for    Ringing 
Telephone  Bells.    For  Operating  Telegraph 
Lines.    For  Signal  Service,  Etc. 
ADDRESS 

ROTH  BROS.  &  CO., 

Manufactupors, 
83-90  W.  Jackson  Blvd.,  CHICAGO^   ILL, 


DYNAMOS 


Reliance  Electric  Co., 

MILWAUKEE,    WIS. 

SEND  FOR  BULLETINS. 


MOTORS 


ALPHABETICAL   mDEX   OF  ADVERTISEMENTS. 


AkTOD  Electrical  Mfg.  Co....  —  ' 

ikroD  Smoking  Pipe  Co 1 

Atden  Electric  Co 22 

Amber  Electric  M  f g.  Co 24 

American  Battery  Co K 

American  District  Steam  Co. .16 

Amer.  Electric  Fuse  Co — 

Amer.  Electrical  Heater  Co. .22 

Amer.  El.  Telephone  Co 31 

American  Electrical  Worts... 

2^  and  colored  cover 

Amer.  Hefll.  &  Lighting  Co. .22 
American  School  of  Corresp  21 
Amer.  Steel  4  Wire  Company.  1 
Amer.  Toll  Telephone  Co ....  25 

Anderson  &  Sons.  W.  H 39 

Anderson  Tool  Co.,  The    18 

Babcox  &  Wilcox 42 

Badt  ACo..  F.  B 2; 

Baker  4  Company 3 

Ball  Engine  Company 40 

Barnes  Company,  Wallace...— 

Bamett  Company,  O.  &  H 44 

Bayley  i  Sons  Co.,  W....  ....40 

Berthold  &  Jennings ..." 39 

Besly  &  Co.,  Charies  H 44 

Big4Ronte 40 

Biasell  Company,  The  F — 

Blately  Printing  Co 33 

Boaaert  EL  Construction  Co.. 18 
Bowers  Manufacturing  Co  ...  17 
Brant  Porcelain  Works,  G.  F.  7 

Bullock  Electric  Mfg.  Co 37 

Bunnell  Telegrap.&Elec.  Co.  fl 
Burnley  Battery  &  Mfg.  Co..— 

Central  Electric  Co 5 

Central  Telephone  &  EL  Co.  .32 

Century  Glass  Co 23 

Chase-Shawmut  Company... 27 


C.  AN.  W.  R  R.... 

Chicago  Edison  Company  — 

4  and  colored  cover 

Chicago  Electrotvpe,  Stereo- 
type &  Eng.  Co  3ti 

Chic.  Fuse  Wire  A  Mfg.  Co... 44 

Chic.  House  Wrecking  Co — 

Chicago  Insulated  Wire  Co.  .  1 

C,  M.  A  St.  P.  R.  R 40 

Chicago  Telephone  Co 41 

C.  H.  AD.  Ry 40 

Colorado  Lamp  Co. .  The — 

Columbia  Telephone  Mfg-Co.— 
Consumers  Carbon  Company.  2 
Continental  Tel.  Const.  Co..  26 
Continuous  Rail  Joint  Com- 
pany of  America 1 

Couch  A  Seeley  Co — 

Cre;cent  Ins.  Wire  A  Cbl.  Co.  I 

Crescent  Mfg.  Company M 

Crocker- Wheeler  Company..  7 

Crumb  A  Co.,  \V.  X 32 

Cutler-Hammer  Mfg.  Co 19 

Cutter  Elec.  A  Mfg.  Company.  1 

D.  &  W.  Fuse  Company — 

Dearborn  Drug  A  Cbem.  Co..  17 
Diamond  Meter  Company — 20 

Dicke  Tool  Company — 

Dixon  Crucible  Co.,  Joseph. .40 

Dwight  Bros.  Paper  Co.. 41 

Edison  Decorative  A  Minia- 
ture Lamp  Department 23 

Edison  Mfg.  Company 18 

Edwards  A  Company 24 

Eldredge  Electric  Mfg.  Co..  .— 
Electric  Controller  A  Sup.Co.  8 
Electrical  Engineer  Institute.  I 
Electric  Appliance  Company  .22 
Elec.  Motor  A  Equipment  Co. 43 
Electric  Storage  Battery  Co . .  3 
Electrician  Pub.  Company ...  43 


40     EJricsson  Telephone  Company  1      Jeffrey  Manufacturing  Co 40     Okonlte  tJompany,  The 1 


Eureka  Electric  Company... 3 1 

Farles  Manufacturing  Co 1 

Farr  A  Farr 26 

"For  Sale" AdvertlsementB  ..24 
Ft.  Wayne  Elec.  Works.,  Inc.. 43 

Fowler,  John  H 39 

Franklin  Eng.  A  Elec  Co...  37 

G.  A  P.  Engraving  Co  28 

General  Electric  Company. . .  13 
General     Incandescent     Arc 

Light  Company 17 

General  Incand.  Lamp  Co — 

Genevieve  Company 17 

Goodchlld  A  Welsh 44 

Gordon  Battery  Company 14 

Great   Western    Smelting   A 

Refining  Company. — 

Gregory  Electric  Company.  ..24 
Griggs  Manufacturing  Co — 26 
Hartford  Steam  Boiler  In- 
spection A  Insurance  Co..  .— 
Harvard  Electric  Company. .17 
Hazard  Manufacturing  Co...— 
Heath  Electric  Company  ....  1 
Hobart  Elec  Mfg.  Company..  1 

Hoffman,  G..W.. 24 

Holcomb-Lobb  Co — 

Holmes  Fibre-Graph.  Co — 

Humphrey,  Henry  H 22 

Illinois  Central  R.  R 40 

Illinois  Electric  Specialty  Co-3t 

Illinois  Maintenance  Co  24 

Incandescent  Electric  Light 

Manipulator  Company..  ..  32 
Indiana  Rub.  A  Ins.  W.  Co....  1 
India  Rubber  A  Gutta  Percha 

Insulating  Company — 

Intemat'l  Corree.  Schools  ...  18 
International  Tel.  Mfg.  Co.  27 


Johnston,  Thomas  J 23 

K.  A  W.  Company 22 

Kartavert  Manufacturing  Co.— 
Kellogg  Switchboard  A  Sup- 
ply Company 23.  28,  29,  30 

Klein  A  Son.  Mathlas 39 

Kokomo  TeL  A  EL  M.  Co 32 


Leather  Preserv.  M.  Corp 

Leavitt.  R.  H 

Leclanche  Battery  Company 

Leffel  A  Co.,  James 

Liberty  M  Eg.  Company 

Lindsley  Brothers  Company. 
Lowell  Model  Co 


Maltby  Lumber  Company . . . 

Matthews  A  Bro.,  W.  N 

McKlnney  A  Co.,  W.  S 

McLennan  A  Company,  K... 

McLeod.  Ward  A  Co 

McBoy  Clay  Works , 

Meredith  Cedar  Co.  .J-  P 

Metropolitan  TeL  A  El.  Co. 
Mica  Insulator  Company  . . . 

Mietz,  A 

Miscellaneous  Advs 

Missouri  Electrical  Mfg.  Co. 

Modem  Gas  Engine  Co 

Moloney  Electric  Company, 

Monarch  Fire  AppL  Co 

Monon  Railroad. 

Moon  Mfg.  Co. ,  The 

Morse  Cedar  Company 

Mullins,  W.  H 

Munsell  A  Co.,  Eugene 

National  Carbon  Company. . . 
National  Conduit  A  Cable  Co. 

National  India  Rubt>er  Co 

New  York  Ins.  Wire  Co 

Ohio  Electric  Works 


Osburn  Flexible  Conduit  Co.15 

Paragon  Fan  A  Motor  Co — 

Parsell  A  Weed . .- 44 

Pennsylvania  Lines 40 

PerrizoASons — 

Pfister  Hotel 16 

Phillips,  Eugene  F 

23  and  colored  cover 

Phillips  Insulated  Wire  Co. . .  33 

Phoenix  Glass  Company 12 

Phosphor- Bronze  S.  Co ;5T 

Pignolet.  L.  M...   Z-l 

Pittsburg  A  L.  S.  Iron  Co 30 

Porter  Cedar  Company 30 

Queen  A  Company I 

Retslnger,  Hugo,  .colored  cover 
Reliance  Electric  Company..  3 
Renim  Specialty  (,'ompany  ..18 
Reynolds  Eleclric  Company.  6 

R.  L  Teleph.  A  Elec.  Co — 

Rocbe.  William 19 

Bockwood  Mfg.  Company 1 

Roebllng's  Sons  Co.,  J.  A. .11. 44 

Rolh  liros.  A  Company 3 

Sage,  F.  B.  A  Bro — 

St.  Louis  Elec  Supply  Co...  44 

Sargent  A  Lundy — 

Sawyer-Man  Elec  Company.,— 

Schureman  A  Hayden 24 

Shelby  Electric  Company i 

Signaloid  Chemical  Works.,  ri 
Simples  Electrical  Co.,  The  1.30 

Smith  A  Hemenway  Co 39 

Smith  Co.,  S.  Morgan 37 

Spies  Electric  Company 2t 

Sprague  Electric  Company  ..  4 
Standard  Construction  Co. ..  31 
Standard  Electric  Company.  18 
Standard  Pole  A  Tie  Co 39 


Standard  TeL  A  Elec  Co 3i 

Standard  Dnderg.  Cable  Co.  ..— 

Stanley  Instrument  Co it 

Sterling  A  Son.  W.  C .30 

Sterling  Electric  Company.. .26 

Sterling  Varnish  Co.,  The i 

Slllwell  -  Bierce      A    Smlth- 

VaUe  Company 37 

Stow  Mfg.  Company 23 

Stromberg-Carlson   TeL  Mfg. 

Company 31 

Sturtevant  Company,  B.  F 2.T 

Submerged  Elec.  Motor  <.:o..  8 
Swed  ish-.-Vmer.  TelephoneCo.30 

Telephone  Co.  of  Amer.,The33 

Tenn.  Lumber  Company Z'^ 

Therien  ToolAVorks 17 

Thorpe,  ^V.  Grant J) 

Torrey  Cedar  Company 39 

Union  Switchboard  Co 32 

United  States  Accumulat.  Co.  14 

U.  S.  Electric  Mfg.  Co 27 

Valentine-Clark  Co.,  The.... 30 
Varley  Duplei  Magnet  Co. .  3i 
Vindex  Electric  Company.,.— 

Vomacka  A  Mazanek is 

Vulcanized  Fiber  Company.. 44 
Wagner  Electric  Mfg.  Co. ...37 
Walsh's  Sons  A  Company...  21 
Warren  EL  Mfg.  Company  ...  23 

Western  Electric  Co 7 

Western  EL  Supply  Company.  31 
West  In gho use      Electric     & 

Manufacturing  Company. .  42 
Weston  Electrical  Inat.  Co...  1 
Whitehead  Company,  W.  W.  34 
Wilbur  Lumber  Company  ...39 

Wtllyoung,  Elmer  G 18 

Worcester  Companr.  C.  H. .  39 
Wrlgley.  Thos.... 2^ 
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MANUFACTURED  BY 


ALWAYS 

IN 
STOCK. 


Motors, 
Switches, 
Arc  Lamps, 
Circuit  Breakers,  Etc.,  Etc. 

CHICAGO  EDISON  COMPANY,  1 39  Adams  Street.  CHICAGO. 


G.E. 


Go. 


THE 


SPRAGUE  ELECTRIC  COMPANY'S 

SPLIT-POLE    GENERATORS 


Represent  the  highest  type  of  dynamo 
construction.  They  are  non°sparking  and 
have  a  high  efficiency  and  remarl<able 
endurance  under  the  most  exacting  con- 
ditions of  service.  They  are  finished  in  an 
attractive  style  and  give  the  best  possible 
commercial  value. 

A  description  of  these  generators  is 
given  in  our  illustrated  bulletin  No.  03102 
and  should  be  read  by  the  manager  of 
every 

LIGHT  AND  POWER  PLANT. 


GENERAL  OFFICES: 
527-531  WEST  34th  ST.,  NEW  YORK. 

BRANCH  OFFICES: 
CHICAGO  :  Fisher  BIdg.     BOSTON  :  275  Devonshire  St. 
ST.  LOUIS:  Security  BIdg.  BALTIMORE:  Maryland  Trust  BIdg. 


This  is  the  only  efficient  Turbine  Cleaner  for  Water 
Tube  Boilers.  It  has  been  used  in  competition  with  cheaper 
and  inferior  makes,  and  in  all  cases  has  demonstrated  its 
superiority.  You  cannot  afford  to  operate  dirty  boilers — keep 
them  clean,  and  save  burned  tubes,  as  well  as  your  coal  bill. 
The  "Chicago''  will  do  the  business;  other  cheaper  machines 
are  poor  imitations.  Built  under  patents  that  protect  you. 
Beware  of  cheap  infringers.  Before  you  place  your  next 
order  for  cleaners  write  us.  We  will  save  you  money  in 
the  end. 

LIBERTY  MANUFACTURING  COMPANY, 

(Successors  to  Chicago  Boiler  Cieaner  Co.) 
5988  CENTER  AVE.,       -       PITTSBURG,  PA. 


tigate  !    Write  us  ! 


The  Famous  Oil  Filter  and 
Refiner  is  the  best.  Why  ? 
Because  it  not  only  filters  the 
oil  but  refines  it.  Many  of 
our  customers  pass  new  oil 
through  our  filter  before  using 
it.  Results  guaranteed.  You 
cannot  afford  to  be  without  an 
Oil  Filter.  If  you  have  been 
running  a  plant  all  these  years 
without  a  filter — stop  !  Inves- 
It  will  pay  you. 


LIBERTY  MANUFACTURING  COMPANY, 

(Successors  to  Chicago  Boiler  Cieaner  Co.) 
5988  CENTER  AVE.,       -       PITTSBURG,  PA. 
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Construction  Tools. 
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Weather-proof  Wtre. 


Nationat  Telephone  Cable- 


Telephones. 


^ 


RESOLUTIONS 


FOR  1902. 

STOCK 

LARGE  AND  COMPLETE. 

■■PRICES- 

MOST  REASONABLE. 

MATERIAL 

BEST  TO  BE  HAD. 

SMIPIVIEIMTS 

PROMPT    AND    WITH    CARE. 


ELECTRICAL  SUPPLIES, 

264=266=268=270    FIFTH    AVENUE, 
CHICAGO. 


TRADE  MARK 

Wires,  Cables  and  Tape 


Columbia  Lamps. 


Pittsburgh  Transformers. 


Pins  and  Brackets 


I 
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THE    ORIGINAL    REYNOLDS    FLASHER 

SIMPLE— PRACTICAL—DURABLE— EFFICIENT— LOW  PRICED. 


The  above  cut  shows  ihe 
spiral  spring  which  raises 
hlade  out  of  contact,  having 
a  *„'ui<lfc  niniiintc  through  ceii- 
t'T  of  spring  wliich  prevents 
same  from  bulylnp  forward  or 
to  eitlier  side,  therefore  not 
liable  to  break :  thus  the  blade 
cannot  drop  and  cause  sbori 
t'lrcnll  or  burn  out. 


riiis  cut  illnsirales  the  seL,'iiients  on  rim  of  wheils  wliich  are  now  made  of  the  Ilnesl 
it.v  of  steel,  with  j^roove  in  center  which  keeps  end  of  blade  in  line  with  fork,  always 
ring  an  even  and  positive  contact.  Positively  prevents  the  blade  from  slipping  sideways. 
.'  this  strong  point- it's  one  of  the  very  latest  Improvements  made  on  the  Orig:inal 
iioldH  Flaslier ." 


It  gives  a  life-like,  talking 
effect  to  electric  signs,  electric 
flags  and  show-window  dec- 
orations. In  fact  to  all  displays 
where  lights  form  a  part, 
automatically  switching  In- 
candescent lights  on  and  off. 


.^MBi^  JSfflS? 

Jk 

1 

'^J^'a±4iSf^''i^i'^J^}-k 

^X 



Jiaiu  -a^M- 

saves  from  40  to  (jO%  on  elL-ciric  light  bills, 


This  cut  is  an  Il- 
lustration of  the 
forlci.  now  made 
of  phosplior  bronze, 
shaped  so  that  ihey 
are  very  ilexible, 
securely  fastened  on 
bar  bolted  onto  base, 
makingit  impossible 
for  them  to  tjet  out  of  ali^Mlmont.  No 
stlekinu  of  blades  or  burning' out  of 
fortis. 

Approved  by  the  National  Boaid 
of  Pire  Underwriters  and  endorsed 
by  electrical  experts.  Stnd  for  our 
interesting  proposition  to  CENTRAL 
STATIONS.  ELECTRICAL  SUPPLY 
HOUSES  AND  ELECTRIC  SIGN 
BUILDERS. 


REYNOLDS  ELECTRIC  COm  (incorporated),  221  FIFTH  AVENUE,  CHICAGO,  ILL, 
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Adjastera,  luc.  LaniiiM. 

('reseent  Mfi;.  Company. 

Genevieve  company. 

iQO.  EL  Lt.  Matitpulator  Co. 
Anchors  (Tel.  &  Tel.) 

Matthews  it  Bro.,  W.  N. 
Aiinanclators. 

Centr»l  Electric  Co. 

Edwards  A  Companr- 

Biectrto  jLppllanceCo. 

Heath  Electric  Company. 

Ohio  Electric  Works. 

Weitam  Electric  Co. 

WMtam  Eleo.  Supply  Co. 
Arc  Lamps. 

Anderson  Tool  Co.,  The.   ■ 

Central  Electric  Co. 

Ft.  Wayne  Elec.  Wka.,  Inc. 

Oeneral  Electric  Co. 

Qenenl  Inc.  Arc  Lt.  Co. 

Gr»f  ory  Electric  Co. 

Wfliiern  Electric  Co. 

We«t«rD  Elec.  Supply  Co. 

WMtlnithoui*  El.  kMfK-Oo- 
Automobiles. 

LoweU  Model  Co. 
Babbitt         Metal  and 

Solder. 

Or-  WeiternSm.  andRefg.Co. 
Batteries  and  Jarn. 

BiinnellTele^rap.  AElec.Co. 

Burnley  Battery  A  Mfg.  Co. 

0«ntr»l  Electric  Co. 

SdUon  Mfg.  Co. 

IdwArdfl  iCompanj. 

Electric  Appliance  Go. 

Gordon  Battery  Co. 

Leclanche  Battery  Co.,  The 

National  Carbon  Co. 

Ohio  Electric  Wor"ki. 

Koche,  \\  illiam. 

Wettem  Electric  Oo. 

Western  Eleo.  Supply  Co. 
Itells^  Buzzers,  Ktc. 

Oentral  Electric  Co. 

Edwards  i  Company. 

Electric  Appliance  Co. 

Splei  Electric  Company. 

weitern  Electric  Co. 

Weitern  Elec.  Supply  Oo. 
Belt    Dressla^. 

Leattiar  Preserrer  Mfg.  Corp. 
Belting. 

Chicago  House  Wrecking  Oo. 

liMtber  PreserTor  Mfg.  Corp. 

Blon-erM. 

Btanerant  Oo.,  B.  F. 
Boilers. 

liaitcock  A  Wilcox  Company. 

Ublo&goBouBe  WreckluBCo. 

Whitehead  Company,  W.  W. 
Boats. 

MuUlna.  W.  H. 
Books^  Electrical. 

Bleotrielan  Puollihlne  Co. 
Brusbes. 

Oenir»l  Electric  Co. 

Hoban  Elec.  Mfg.  Co. 

Holmea  Flbre-Qraphlte  Co. 

K.  A.  \V.  (Jompaiiy. 

Sat'e  &  Bro..  F.  IJ. 

Western  Electric  Company. 

Cable  cups. 

Chase-Sbawmnt  Company. 
Cables  (8«e  Insulated  Wires.) 
Cables.   Electric  (See  Inau- 

l*t«dWlret)Copper,  Slieet 

and  Bar. 

Ajnefloan  Eleo.  Works. 

AjDerioan  Steel  ft  Wire  Co. 

Oentnl  Electric  Co. 

Oflnarftl  Electric  Co. 

Missouri  Electrical  Mfg.  Co. 

National  Conduit  &  CableCo. 

New  York  Ins.  Wire  Co. 

ilmplex  Electrical  Co. 

fltftndard  Undereroond  C.  Co. 

Western  Elect.  Supply  Co. 

Western  Electric  Company. 
Carbons,       Points        and 

I'lates. 

Q«ntnl  Electric  Co. 

Ohleago  Edtson  Oo. 

f!ot]suiners  ("'artinn  Oo, 

■iMtric  AppU&Doe  Co. 

Kfttional  Carbon  Co. 

ftelsl&fer,  Hu£o. 

Western  Bleol.  topply  Oo. 
CastlnerH* 

8mUtaOo.,I.UorfMB. 
Cliains. 

JeffreT  tffe.  Co- 

Circnlt    Breakers. 

Onxwt  Bleo.  Jk  Mf|.  Oo. 
Wrwtern  Electric  Company. 
Coal   and    Anhes    Hand- 
llns  aiacUlner}'* 
3^St^  Mfg.  G*. 


Coils   and  Blagnets. 

Variey  i/nplex  Magnet  Co. 

Western  Electric  Company. 
Coloring  for  Inc.  Lainps. 

Barrett  &Co.,  M.  L. 

Signaloid  Chemical  Works. 
Compound. 

Dearborn  Drug  A  Chem.  Wks. 

K.  A  W.  Company. 

McLennan  &  Co..  E. 
Conduit  and  Conduits. 

Central  Electric  Co. 

Electric  Appliance  Co. 

McRoy  Clay  Works. 

osbnrii  Flexible  Conduit  Co. 

Sprague  Electric  Co. 

Western  Elect.  Supply  Co. 
Connectors   and    Ternii- 

jinl!!>. 

American  Elec.  Fuse  Oo. 
Construction  «&  Repairs. 

Chicago  EdlaoD  Co. 

Parsell  A  Weed. 

Spies  Electric  Company. 

Western  Electric  Co. 
Contractors    and     Elec- 
tric   Ligrbt  Plants. 

Bullock  Elec.  Mfg.  Oo. 

Continental  Construction  Co. 

Crocker-Wheeler  Company. 

Ft.  Wayne  Elec.  Wka.,  Inc. 

General  Electric  Co. 

Sprague  Electric  Co. 

Wagner  Eleciric  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

WestlnghouseEleo.A  Mfg.Co. 
Copper  Wires. 

American  Electrical   Works. 

American  Steel  &  Wire  Co. 

Central  Electric  Co. 

Electric  Appliance  Oo. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

Missouri  Electrical  Mrg.  Co. 

National  India  Rubber  Co. 

Okonlte  Co.,  The. 

Phllllpa  Insulated  Wire  Co. 

Roebllng's  Sons  Co.,  J.  A. 

Slmpiei  Electrical  Co. 

Standard  Underground  0.  Co. 

Western  Electric  Company. 
Correspondence  Scbools 

American  School  of  Corresp. 

Electrical  Engineer  Inst. 

Int.  Correspond.  Schools. 
Cross-Ann  Braces,  £te. 

Anderson  A  Sons,  W.  H. 
Cross-Arms,     Pins      and 

Brackets. 

Central  Electric  Oo. 

Lcavltt,  R  H. 

Tennessee  Lumber  Co. 

Western  Elect.  Supply  Oo. 

Western  Electric  Company. 
Cut-Onts    and  Swltcbes. 

BoBsert  Elec.  Const.  Oo. 

Brunt  Porcelain  Works,  G.  P. 

Central  Electric  Oo. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Missouri  Electrical  Mfg.  Co. 

Western  Electric  Co, 

Western  Electric  Supply  Oo. 

Weatlnghouse  El.  A  Mfg.  Co. 
Cuts. 

Franklin  Eng.  A  Electro  Co. 
Pesk  Ijamps. 

McLeod,  Ward  .t  Co. 
Dyiinino.H  and  Motor.q. 

Akron  Electrical  Mfg.  Co. 

Bullock  Elec.  Mfg.  Oo. 

Central  Electric  Do. 

Chicago  House  Wrecking  Oo. 

Crocker-Wheeler  Company. 

Ft.  Wayne  Elec.  Wks..  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Oo. 

Gregory  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Lowell  Model  Oo. 

Missouri  Electrical  Mfg.  Co. 

Ohio  Electric  Works. 

Parsell  A  Weed. 

Relianro  Electric  Company. 

Rotli  lire--    .V  Cdiiipany, 

Scbureman  &  Hayden. 

Spnurtie  Electric  Co. 

SturteTant  Co.,  B.  P. 

Submej'ried  Klec.  Motor  Co. 

Wagner  Riectric  Mfg.  Co. 

Warren  Elec.  Mfg.  Oo. 

Western  Electric  Co. 

Wastern  Elect.  Supply  Co, 

Westlngbouse  El.  A  Mfg.  Co. 


Kieeti'ic  Meaiins   Appl 

Amer,  Eleuxncal  tieater  co. 
lillectric    Rail«'ajs, 

(jrociter-VVneeter  company. 

General  Electric  Co. 

Sprague  Electric  Co. 

Westinghouse  El.  &  Mfg.  Co. 
Olectric  »isub. 

Elec.  Motor  Jt  Equipment  Co. 
t^lectricui  uud   Meclian- 

ical  Ku^iueers. 

Badt  A  CO.,  1-'.  B. 

Oriimtj,  W.  H.  A  Company. 

Humplirey,  Henry  u. 

Sargent  A  Lundy. 
Electrical  Instruments. 

Oentral  Electric  Oo. 

Eidredge  Electric  Mfg.  Co. 

Electric  Appliance  Oo. 

Ft.  Wayne  Elec.  Wks,,  Inc. 

General  Electric  Oo. 

General  Inc.  Arc  Light  Oo. 

Illinois  Eleciric  Specialty  Co. 

Pignolet,  L,  M. 

Queen  A  Oo. 

bage  ABro.,  F.  B. 

Stanley  Instrument  Oo. 

Wagner  Electric  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Oo. 

Westlnghouse  El.  s,  Mfg.  Co. 

Weston  Electrical  Inat.  Co. 

WiUyoung,  Elmer  0. 
Electro-Plating  Macb'y- 

Besly  A  Co.,  Ohas.  H. 

Crocker- Wheeler  Company. 

General  Electric  Co. 
Elevators-Co  live  jors. 

Jeffrey  Mfg.  Co. 
Engrines,   Gas. 

Mieiz.  A. 

Modern  Gas  Engine  Co. 

Parsell  A  Weed. 
Eng:lnes,   Steam. 

Ball  Engine  Co. 

Bay  ley  A  Sons  Co.,  W. 

Chicago  House  Wrecking  Oo. 

Sturlevant  Co.,  B.  F. 

Whitehead  Company,  W.  W. 
ISxli^st   Steam  Apparatus. 

American  District  ttteam  Co. 
Fan  Outlits. 

Central  Electric  Oo. 

Crocker-  W  heeler  Company. 

Edison  Mfg.  Oo. 

General  Electric  Co. 

General  Inc.  Arc  Light  Oo. 

Ohio  Electric  Works. 

St.  Louis  Elec.  Supply  Co. 

Sprague  Electric  Co, 

Slurievant  Co..  B,  F. 

Western  Electric  Co, 

Western  Elect.  Supply  Co. 

Westlnghouee  El.  A  Mfg.  Co. 
Fibre. 

Kartavert  Mfg.  Oo. 

Vulcanized  Fibre  Co. 
Files. 

Bamett  00..Q.  A  H. 
Filters,    Oil. 

Lil>erty  Mfg.  Company. 
Fire  Extingnlsbers. 

Monarch  Fire  Appliance  Co. 
Fla»lier8. 

Reynolds  Electric  Company. 
Flexible  Sbafts. 

Stow  Mfg.  Oo. 
Forges. 

Sturtevant  Co.,  B.  F. 
Fu.ses    and   Fuse   'Wire. 

American  Elec,  Fuse  Oo, 

Central  Electric  Co. 

Chicago  Fuse  W  Ire  A  Mfg.  Oo. 

D.  A  W.  Fuse  Company, 

Electric  Appliance  Oo. 

Harvard  Kleciric  Comitany. 

Vomacka  A  Mazanek. 

Western  Elect.  Supply  Oo. 

Western  Electric  Company. 
Gears. 

Besly  A  Co.,  Ohas.  H. 
Genornl    Elec.  SappIle.H. 

Alden  Electric  Company. 

Blasell  Company,  The  F, 

Bunnell  Telegrap.  A  Elf  r.flo. 

Central  Electric  Co. 

Chlcaeo  Edison  Co. 

Electric  Appliance  Co. 

General  Electric  Oo. 

Heath  Electric  Company, 

Missouri  Electrical  Mfg.  Co. 

Ohio  Electric  Works. 

St.  Louis  Elec.  Supply  Co 

Standard   Rlecirlc  Company. 

Thorpe.  \V.  Grant. 

Western  Electric  Oo. 

Western  Elect.  Supply  Oo. 

Wrigley,  Thos. 
Globes      ninl     Elcctrieiil 
GliisNTfure. 

Century  Glass  Co. 


Phcenix  Glass  Oo. 

Western  Elect.  Supply  Oo. 
Grapliite    Specialties. 

Besly  &  Co.,  uhas.  H. 

Dixon  Crucible  Co.,  Jos. 

Holmes  Pibre-Graphlte  Co, 
Hanger  Hoards. 

K.  tt  W.  Company. 
Heating    and   Ventilat- 
ing Apparatus. 

Simplex  Electrical  Co. 

Sturtevant  Co.,  B.  P. 
Holders^    Inc.    Lamp. 

Incandescent  Electric  Light 
Manipulator  Co. 
Inspection  A  Insurance. 

Hartford    Steam    Boiler   In- 
spection A  Insurance  Oo. 
Insulators  and   Insulat- 
ing Materials.         % 

Akron  Smoking  Pipe  06', 

Bowers  Manufacturing  Co. 

Brunt  Porcelain  Works,  Q.  F. 

Central  Electric  Co. 

Chicago  Edisgn  Co. 

Electric  Appliance  Co. 

General  Inc.  Arc  Light  Co, 

Indiana  Rub.  A  Ins.  Wire  Co, 

Kartavert  Mfg.  Co. 

Mica  Insulator  Co. 

Missouri  Electrical  Mfg.  Co. 

MunsellAOo.,  Eugene. 

National  India  Rubber  Co. 

New  York  InsuUt»d  Wire  Co. 

Ohio  Electric  Works. 

Okonlte  Co.,  The. 

Peru  Elec.  Mfg.  Co. 

Phillips  Insulated  Wire  Co. 

Simplex  Electrical  Oo. 

Standard  Underground  0.  Oo. 

Sterling  Varnish  Oo. 

Vulcanized  Fibre  Co, 

Western  Electric  Co. 

Western  Elect.  Supply  Co, 

Westlngbouse  El.  A  Mfg,  Co. 
Insulated      "Wires       and 

Cables— Magnet   Wires. 

American  Elec,  Fuse  Oo. 

American  Electrical  Works. 

American  Steel  &  Wire  Co. 

Central  Electric  Oo. 

Chicago  Insulated  Wire  Co. 

Crescent  Ins.  Wire  A Cbl. Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Oo. 

Indiana  Rub.  A,  Ina.Wlre  Oo, 

India  Rubber  A  Qutta  Percha 
Insulating  Co. 

Kellogg  Switch.  A  Sup.  Co. 

Missouri  Electrical  Mfg.  Co. 

National  India  Rubber  Go. 

New  York  Insulated  WlreOo, 

Ohio  Electric  Works. 

Okonlte  Co.,  The. 

Phillips,  Eugene  P. 

PhilllDB  Insulated  Wire  Co. 

Roebllng's  Sons  Co.,  J.  A. 
'    Simplex  Electrical  Oo, 

Standard  Underground  C.  Co, 

Western  Elec.  Supply  Oo. 

Western  Electric  Company. 
Junction    Boxes. 

Bossert  Elect.  Const.  Co. 

General  Inc.  Arc  Light  Co. 
l^acqners. 

Barrett  A  Co.,  M.  L. 
Lamps,    Incandescent. 

Oentral  Electric  Oo. 

Chicago  Edison  Co. 

Colorado  Lamp  Oo. 

Edison  Decorative  A  Minia- 
ture Lamp  Dept. 

Electric  Appliance  Co. 

General  Electric  Co, 

General  Inc.  Arc  Light  Co. 

General  Inc.  Lamp  Co. 

Goodchlld  A  Welsh. 

Missouri  Electrical  Mfg,  Co. 

Ohio  Electric  Works. 

Sawyer-Man  Elec.  Oo, 

Shelby  Electric  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Oo, 

Wesllnghouse  El.  A  Mfg,  Ce. 
Lamps,  lB«.»  Adjnstsrs. 

Genevieve  Company. 

Inc.  El.  Lt.  Manipulator  Oo. 
Itsmps,    Incandf^seent  — 

Replacers  A  Gleaners. 

Inc.  El.  Lt.  Manipulator  Co. 
I^iffiiig  TtlngnctH. 

Klectnc  Controller  A  Snp. Co. 
liigliining  Arresters. 

American  Elec.  Fuse  Oo, 

Oentral  Electric  Co. 

Electric  Appliance  Oo. 

Ft.  Wayne  Elec,  Wks,,  Inc. 

General  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co, 


Linemen's   Climbers. 

Anderson  s.  bona,  W.  Jd. 

Klein  Jt  ttOQ,  Matniai. 

bmith  A  Hemenway  oo. 
Magnet    Wires. 

(SMiiualsted  Wirsa.) 
3Ieters. 

Diamond  Meter  Oo. 

Ft.  Wayne  Elec.  Wki..  Inc. 

General  Inc.  Arc  Light  Oo. 
Mica. 

Munsell  A  Co.,  Eugene. 
Mining  Apiiaratast  Ellec. 

Crocker- Wheeler    Company. 

Jeffrey  Mfg.  Co. 

Qefieral  Electric  Co. 

Westlngbouse  El.  A  Mfg.  Co. 
Jtlotsrs  — Bee    Dynamos  and 

Motors. 
Name  Plates. 

G.  A  P.  Engraving  Oo. 
Ailppers  nnd  Plyers. 

Klein  &  Son,  Mathi&s. 

Smith  dc  Hemenway  Oo. 
Packing. 

Besly  A  00.,  Ohai.  H. 
Patent   Attorneys. 

Johnston,  Thomas  J. 
Pbosplior   Bruuze. 

Besly  <xOo.,  cuhh.  u. 

Phosphor  Broaz«Sm.Oo.,Ltd. 
Platinum    Bougbt     and 

Sold. 

Baser  A  Company. 

Gt.  W  est.  am.  ana  Kehnlng  Co. 
Pules  and  Ties. 

Berthold  a  Jennings. 

Fowler,  John  H. 

Uolcomb-Lobb  Oo. 

Llndsley  Bros.  Co. 

Maltpy  Lumber  Co. 

Meredith  Cedar  Co.,  J.  P. 

Morse  Cediir  Co, 

Pemzo  A  bions. 

Plllsburg  A  L.  S.  Iron  Go. 

Porter  Cedar  Company. 

Standard  Pole  A  Tie  Co, 

Sterling  A  Son^  w.  o. 

Torrey  Cedar  co. 

Valentlne-Clarlc  Co.,  The. 

Wilbur  Lumber  Company, 

Worcester  Co.,  O.  M. 
Polish  <Metal). 

Hoffman,  G.  W. 
Porcelain. 

Akron  umoklng  Pipe  Co, 

Bowers  Manufacturing  Co. 

Brunt  Porcelain  Worka,  G.  P. 
Power      Trausmission 

Alacbiuery. 

Jeffrey  Mfg.  Co. 

Smith  Co.,  S.  Morgan. 

StllweU-tiierce   bmlth-Valle, 
Pulleys. 

Eockwood  Mfg.  Co. 

Smith  Co.,  S.  Morgftn. 

Stllwell-Blerce  Smith- Valle. 
Rati  Bonds. 

American  Steel  A  Wire  Oo, 
Rail  Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 
Refiners. 

Gt,  West.  Sm.ana  Refining  Co. 
Reflectors. 

Amer.  Reflt.  A  Lighting  Co. 

Paries  Manufacturing  Co. 

McLeod,  Ward  A  Co. 
Re-'\Vinding— Repairs. 

Chicago  Edison  Co, 

Gregory  Electric  Oo. 

Schu  reman  A  Hayden. 
Rlieostats. 

Cutler-Hammer  Mfg.  Go. 

General  Electric  Oo. 

Gen'l  Inc,  Arc  Lt.  Co. 

Sage  ABro.,  P.  A. 

Westintrhouse  El.  A  Mfg.  Co, 
Second-Iland  Macb*y. 

Amber  Electric  Mfg.  Co. 

Chicago  House  Wrecking  Oo. 

Gregory  Electric  Co, 

Illinois  Maintenance  Oo, 

Matthews  A  Bro,,  W.  N. 

McKinney  A  Co.,  W.  S. 

Scbureman  A  Harden. 

Walsh's  Sons  A  Oo. 

Whitehead  Company.  W.  W. 
Sliudes. 

Amer.  Refit.  A  Lighting  Oo, 

Paries  Manufacturing  Co. 
Soldering   Paste. 

Burnlev  Battery  A  Mfg.  Co. 
Soldering  Stieks. 

K.  A  W.  Company. 
Si»enliiiig   Tabes. 

Central  Eleciric  Oo. 

Edwards  A  Company. 

Electric  Appliance  Co. 


Western  Electric  Co. 

Western  Elec.  supply  Co. 
Speed    Indicators. 

Beciy  A  tju.,  Ctia«,U. 

Uueen  A  Oo. 

Weston  Electrical  Inn.  Oo. 
Springs. 

Amencan  Steel  A  Wire  Co. 

Barnes  Oo.,  The  Wallace 
Steel  Boxes. 

Bossen  Elec.  Const,  Co, 
Storage  Batteries. 

imerican  Battery  Co, 

Electric  Storage  Battery  Cc 

UnitedStates  Accumulat.  Oo, 
Switeb  Boxes. 

Renim  Specialty  Company. 
Tapes,  Insulating. 

American  Electrical  Works, 

American  Steel  A  Wire  Oo. 

Central  Electric  Co. 

Electric  Appliance  Co, 

New  YorkTnsulated  WlreOo 

Okonlte  Co,,  The, 

Simplex  Electrical  Oo. 

Western  Electric  Oo. 

Western  Elec,  Supply  Co. 
Telegraphic    Sui»i*lies. 

Bunnell  Telegraph.  AElec.Co. 
Telephones,     Telephone 
Material    and    Switch- 
boards. 

American  Elec.  Fuse  Oo. 

American  El.  Telephone  Co. 

American  Toll  Telephone  Co. 

Blssell  Company,  The  P. 

Bunnell  Teiegr,  A  Elec.  Co. 

Oentral  Electric  Co, 

Central  Tele.  A  Elec,  Co. 

Columbia  TelephoneMfg,Co. 

Continental  Tel,  Const.  Co. 

Couch  A  Seeley  Co. 

Ericsson  Telephone  Co. 

Eureka  Electric  Company. 

Farr  A  Parr. 

Griggs  Manufacturing  Oo. 

International  Tel.  Mfg,  co. 

Kellogg  Swltchb.  A  Sup.  Co. 

Kokomo  Tel.  A  El,  Mfg.  Co, 

Metropolitan  TeL  A  Elec.  Co. 

Missouri  Electrical  Mfe.  Co 

Moon  Mfg.  Co.,  The. 

R.  I,  Telephone  A  Elec,  Co. 

St.  Louis  Elec.  Supply  Co. 

Standard  Construction  Co 

Standard  Tel.  A  El.  Go. 

Sterling  Electric  Oo. 

Strom berg-Oarlson  Tel.M.  Oo 

Swedish- Amer.  TeleiihoneCo. 

Telephone  Co.  of  Amer.,  The 

Therlen  Tool  Works, 

Union  Switchboard  Co. 

U.  S.  Electric  Mfg.  Co. 

Western  Electric  Co. 

Western  Eleo.  Supply  Co. 
Telephone   Serviee. 

Chicago  Telephone  Oo. 
Tools. 

Anderson  A  Sons,  W.  H. 

Dicke  Tool  Company. 

Klein  A  Son,  Mathlas. 

Missouri  Electrical  Mfg.  Oo, 

Smith  A  Hemenway  Co. 
Transformers. 

Central  Electric  Company. 

Crocker- Wheeler  Oompaay. 

Ft.  Wayne  Elec.  Works.  Inc. 

General  Electric  Co, 

Gregory  Electric  Co. 

Moloney  Electric  Company. 

Standard  Electric  Company. 

Vindex  Electric  Company. 

Wagner  Electric  Mfg.  Co, 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouee  El.  4  Mfg.  Co 
Trncks,  E^lectrle  Car. 

General  Electric  Co. 

Westlngbouse  El.  A  Mfg.  Oo 
TurJiine  \Vati_'r  Wheels. 

Leffel  A  Co.,  Jas. 

Smith  Co.,  S.  Morgan. 

Stllwell-Blerce  Smith- Vaila. 
Varnishes. 

Sterling  Varnish  Oo. 
Vnleanized    Fibre. 

Vulcanized  Fibre  Co, 
Wire,   Bare. 

American  Steel  A  Wire  Oo. 

Besly  A  Co..  Chas    H. 

Oentral  Electric  Co, 

Electric  Appliance  Oo, 

Okonlte  Co.,  The 

Phillips  Insulated  Wire  Oo. 

Roebllng's  Sons  Co.,  J.  A. 

Standard  Underground  O.  Oo 

Western  Electric  Co. 

Weatem  El«w>trical  Sup.  Co. 
\'-ieiiy    OntfltM. 

Onnen  A  Oo 

Wlllyoong,  BlMer  O. 


lP*or    .A.lx>lial3etlo^X    Iia.ci^2ic    o*    A.cav©irtlsonno«it«k    See    r»»fi:©    3* 
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;  Crocker-Wheeler  Company, 

MAHrUFACTUBERS  AlVD  ELECTRICAL  ENGINEERS, 

Dynamos    Motors    Motor-Dynamos    Dynamotors 


For  Railway  Work 
and  Isolated  Plants. 


For  All  Styles  of 
Power  Application. 


For  Boosters  and 
Charging  Storage  Batteries, 


For  Telephone 

and  Telegraph  Plants, 


REFRESE5fTATI\  ES  IN  AT,L,  PRIXCIPAI-  CITIES. 

0 


7'/i  K.   W.  Motor-Dynamo, 

BBAHrCH  OFFICES: 

Hfew  fork,  Boston,  Fittsbnrg,  Chicago,  Philadelphia, 

'Washington,  St.  Iionis,  Denver,  San  Francisco. 


MAIX  OFFICE  AX]I>  l^OBKS. 


AMPERE,  :n.  jr.,  U.  S.  A. 


9Wl|a«  pilii  ipiaiii  IP 


■  ■II  ipifpvivvwvmv""*' 


ipiviPVlV^Wi  I V  ■  R'VwwviiPV^pviv 


A  FEW  OF  BRUNT'S 


High-Grade  Porcelain  Cleats. 


INSIST  ON  HAVING     BRUNT'S"  CLEATS,  TUBES 


AND  INSULATORS.    YOU  REQUIRE  THEM 
IN    DOING    FIRST-CLASS  WORK. 

THEY  COMPLY  WITH  ALL  UNDERWRITERS'  REQUIREMENTS. 
EVERY   PIECE    MARKED  "  BRUNT." 


THrG.F.  BRUNT  PORCELAIN  WORKS, 

EAST    LIVERPOOL,  OHIO. 


ARE    YOU 


in  the  market  for  an  arc  lamp 
that  is  in  keeping  with  the  prog- 
ress of  modern  lighting  for 
streets,  stores,  factories,  etc.,  etc.? 
Then  we  would  ask  your  respect- 
ful consideration  of  a 

Western  Electric 
Direct  Current 
Constant  Potential 
Arc  Lamp, 

which  through  its  simple 
and  superior  construction 
develops  a  very  praise- 
worthy system  of  light- 
ing. 

Write  us  for  a  descriptive 
bulletin  of  tbis  lamp. 


Western  Electric  Company, 

CHICAGO,       ST.  LOUIS.       PHIUDELPHIA.       NEW  YORK. 


AMB«ICAN  ELECTRIC  COMPANY, 
St.  Paul,  Minn. 


CALIFORNIA  ELECTRICAL  WORKS, 
San  Francisco,  Col. 


STANDARD  ELECTRIC  COMPANY,         KILBOURNB  &  CI1.ARK  COMPANY. 

ClnclnDBtl,  Oblo.  Seattle.  Wash. 

ANTWERP.  LONDON.  PARIS. 
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Magnet  made  and  installed  by  tlie  Electric  Controller  &  Supply  Co.,  Cleveland,  Ohio,  U.  S.  A, 

MANUFACTURERS  OF  LIFTING  MAGNETS,  TO  HANDLE  BLOOMS,   I  BEAMS,   BILLETS  OR  PLATE. 

Manufacturiner  and  Consuitins  Electrical  Engineers.  THE    ELECTRIC    CONTROLLER    &    SUPPLY    CO.  Cleveland,  Ohio,  U.  S.  A. 


COMBINATIONS  FOR  BATTERY  CHARBINB. 


Motor    Generators    containing    all    Starting    and 

Controlling     Mechanism,    together   with 

Cut-Outs,  in  a  Single  Unit. 

SEID  FOR  BULLETII   M.  G. 


SUBMERGED  ELECTRIC   BOAT   PROPELLERS. 

Fresh    Water  Outfits    Complete.     Ready 

to  Attach  to  Any  Rowboat  !n   a 

Few  Minutes. 

MADE    IN    THREE    SIZES. 
SEND   FOR  BULLETII    F. 


Made  in  sizes  suitable  for  Battery  Charging 
in  General. 

Particularly     Designed     for     Launch    and 
Automobile   Work. 

The  Material  and  Workmanship  are  of  the 
Very  Best. 

The    Designs     the    Very 
Latest. 


The  Prices  Very  Attractive. 


Salt  Water  Outfits    Complete.     Ready  to 
Run  at  a  Moment's  Notice. 

MADE    IN    THREE    SIZES. 
SEND    FOR    BULLETII    S. 


Gasoline  Generators— Direct  Connected.     Compact 
and  Efficient. 


SEID    FOR  BULLETII   G.    G. 


We  also  make  Stationary  Electric 
Launches  and  Equipments  in  various 
Sizes. 

WRITE    FOR    BULLETINS. 


Run  from  Storage  Cells. 


THE  SUBMERGED  ELECTRIC  MOTOR  CO.,  ^^^B^^^ 


Wis. 
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SIBNALOID 


THE  MOST  PERFECT 
AND  RELIABLE 


Coloring  and 
Frosting  Liquid 


FOR 


INCANDESCENT 
ELECTRIC  LAMPS. 


"Will  never  peel,  chip  or  crack,  and 
the  color  will  outlive  the  life  of  the 
lamp. 


HANUrACTORED  BY 


SiGNALOID 

Chemical  Works 

Jersey  City, 

NEW  JERSEY. 


A  FEW  POINTS. 


ARE   YOU  IN  NEED    OF  ANY= 
THING  ELECTRICAL? 

DO    YOU  WANT  YOUR  GOODS 
SHIPPED  Al    ONCE? 

ARE  YOU  LOOKING   TO  SAVE 
MONEY? 


If  so,  send  me  that  order.  Don't  write 
for  prices.  I  guarantee  them  to  be  all 
right.  No  orders  too  large  or  too  small. 
TRY   ME  and   BE  SATISFIED. 


W.  GRANT  THORPE, 

Wholesale  Electrical  Supplies, 

NEWBURGH,   N.  Y. 

MANUFACTURERS— Notice:  I  take,  on  commission  or 
consignment,  standard  electrical  goods  of  all  kinds.  If  you 
are  overstocked  or  wish  to  do  more  business — WRITE  MB. 


Book   Orders 

GIVEN  PROMPT  ATTENTION. 

Electrician  Publishing  Co., 

Suite  610  Msrriuette  BIdg.,  CHICAGO. 


MOLONEY 
TRANSFORMERS 

HAVE  NO  EQUAL. 


They  are  perfect  in  me- 
chanical and  electrical 
construction.  Copper  and 
core    losses  reduced  to  a 


minimum. 


Two-year  guarantee. 


Moloney  Electric  Go. 

ST.  LOUIS,  Mo. 

FKANCI5  (iRANOER,  New  York. 

Wlf.^ilERN  Hl.KCTKICAl.  SDIM'I.Y  CO  . 
.*^l.   l.ciuls.   Mo. 
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steVens 
mechanicalcateghism 

PRACTICAL  KNOWLEDGE 

FOR 

Stationary  and  Harlne  Engineers.  Firemen.  Electricians,  notormeo.  Ice 
Machine  Men  and  Mechanics  In  General. 


New  and  Original.    All  Modern  Machinery  fully  described  and  explained.    Tecbntcal 

Points  made  Clear  X>y  Word  and  Drawing.    Quaitions  and  Answers 

for  I  ivil  Service  Examinations,  etc. 


SUBJECTS  TREATED: 


WATER,  STEAM,  COMBUSTION,  SMOKE  PREVENTION,  BOILERS.  BOILER 
CONSTRUCTION,  TESTING  AND  MANAGEMENT.  SAFETY  VALVES,  IN- 
JECTORS, PUMPS  AND  GOVERNORS,  STEAM  GAUGES,  LUBRICATORS. 
ENGINES,  COMMON  SLIDE  VALVE,  TANDEM  COMPOUND,  CROSS  COM- 
POUND. RECEIVER  ENGINES,  HOT  AIR  AND  COMPRESSED  AIR  EN- 
GINES, TRACTION  ENGINES,  ELECTRIC  ENGINES,  AUTOMATIC  AND 
CORLISS  ENGINES,  CONDENSBRS,  JET  AND  SURFACE,  ECCENTRIC, 
BALANCED  SLIDE  VALVE,  LINK  MOTION,  HORSE  POWERS  IN  DETAIL, 
INDICATOR,  REFRIGERATION,  ABSORPTION  AND  COMPRESSION  METH-( 
ODS,  BRINE  AND  DIRECT  EXPANSION  SYSTEMS.  PUMPS,  VALVES, 
TESTS.  TABLES.  AMMONIA,  AMMONIA  FITTINGS,  LIQUID  AIB.  MACHINE 
SHOP  PRACTICE,  STANDARD  NUMBERS  AND  BULBS,  PULLEY  SPEED 
CALCULATION,  SQUARE  ROOT,  LEVERAGE,  ELECTRICITY,  DYNAMOS, 
ACCUMULATOR,  RHEOSTAT,  TRANSFORMER,  VARIETIES  OF  DYNAMOS, 
PARALLEL  AND  SERIES  WIRING,  THREE-WIRE  SYSTEM,  MANAGE- 
MENT AND  CARE  OF  ELECTRIC  PLANT,  REPAIRS,  ELECTRICAL  MEAS- 
UREMENTS. MOTORS.  STATIONARY,  TROLLEY  AND  THIRD  BAIL  SYS- 
TEMS, CONTROLLER.  ELECTRIC  LOCOMOTIVE,  ELECTRIC  HEATING 
AND  COOKING,  HOUSE  WIRING,  DIFFERENTIAL  GEAR.  FRICTION 
CLUTCH,  COMPOUND  CYLINDERS,  REVERSING  GEAR,  THE  STACKER. 
ALSO.  THE  ELEMENTS  OF  ALGEBRA  MADE  EASY. 

336  Pages.     240  Illustrations. 


I 


tlC^E,  $1.00.     Sent  anywhere  prepaid  on  receipt  of  price. 

Electrician  Publishing  Company, 

510  Marquette  Bldg,,  Chicago. 


New  and  Revised  Edition  JUST  ISSUED. 

American  Telephone  Practice 


By  KEMPSTER  B.  MILLER,  M.  E, 


OOISTTESIWrS. 

Chapter  I — History  and  Principles  of  the  Magneto  Telephone.  II. — History 
and  Principles  of  the  Battery  Transmitter.  III. — The  Telephone  Re- 
ceiver. IV. — Carbon  Transmitters.  V. — Induction  Coils.  VI. — Bat- 
teries. VII.— Calling  Apparatus.  VIII.— The  Automatic  Shunt.  IX. — 
The  Hook  Switch,  and  Circuits  of  a  Telephone.  X. — Commercial  Call- 
ing Apparatus.  XI. — The  Telephone  Relay  or  Repeater.  XII. — Self- 
induction  and  Capacity.  XIII.  —  Telephone  Lines.  XIV. — Simple 
Switchboards  for  Small  Exchanges.  XV. — Listening  and  Ringing  Appa- 
ratus for  Switchboards.  XVI.— Self-Restoring  Switchboard  Drops.  XVII. 
— Complete  Switchboards  for  Small  Exchanges.  XVIII. — Lamp  Signal 
Switchboards.  XIX.  —The  Multiple  Switchboard.  XX.— Transfer  Sys- 
tems. XXI.  —  Common-Battery  Systems.  XXII.  —  House  Systems. 
XXIII.— Protective  Devices.  XXIV.— Distributing  Boards.  XXV.— Party 
Lines  Non-Selective.  XXVI.— Party  Lines.  Step  by  Step  Selective  Sig- 
naling. XXVII.— Selective  Signaling  by  Strength  and  Polarity.  XXVIII. 
— Harmonic  Systems  of  Selective  Signaling.  XXIX. — Wire  for  Telephone 
Use.  XXX.— Pole  Line  Construction.  XXXI.— Overhead  Cable  Con- 
struction. XXXII.— Underground  Cable  Construction.  XXXIII. — Test- 
ing. XXXIV. — Automatic  Exchanges.  XXXV. — Storage  Batteries. 
XXXVI.— Speci5cations. 

S18  large  octavo  pages,  379  Illus.     Price,  $3.00. 

This  is  the  first  complete  treatise  on  Telephony  in  the 
English  language.  The  author  was  peculiarly  qualified  for  the 
task,  having  been  an  examiner  in  the  U.  S.  Patent  OflSce  in 
the  telephonic  class,  and  subsequently  as  a  telephone  engineer 
had  a  wide  experience  in  every  branch  of  telephonic  work.  The 
text  is  profusely  illustrated  by  cuts  of  commercial  apparatus 
and  carefully  prepared  diagrams  of  circuits.  No  diagram  is 
given  without  a  full  explanation.  The  apparatus,  circuits  and 
methods  of  the  American  Bell  Telephone  Company  and  of  the 
various  independent  companies  are  fully  described.  The 
apparatus  and  methods  used  in  making  all  of  the  tests  required 
in  commercial  telephone  work  are  fully  treated. 

Copies  of  this  or  any  other   electrical  book  published  sent  prepaid, 
to  any  address  in  the  -world,  on  receipt  of  price. 

SIO  Marquette  Building, 

CHICAOO,  ILLINOIS. 
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WHEN  CONSTRUCTING 
TELEPHONE  OR  POWER  LINES 


INTERIOR, 
OVERHEAD, 


AND 
KIIM 


OR 

UNDERGROUND 


ELECTRICAL  WORK 

— — DEIVIAI\JD= 


STANDARD 

WIRES  AND  CABLES. 

THEN  BE  SURE  THAT  YOU  GET  THEM. 

WE  INSTALLED  THE  FOLLOWING  UNDERGROUND  SYSTEMS: 


METROPOLITAN  ST.  RY.  CO. 
THIRD  AVE.  RY.  CO. 
ELECTRIC  TRACTION  GO.       . 
UNION  TRACTION  CO. 
CONS'D  TEL.  &  SUB.  CO.       . 
CAPITAL  TRACTION  CO.      . 
POTOMAC  ELECT.  LT.  &  PR.  CO. 


NEW  YORK  CITY. 
.    NEW  YORK  CITY. 

PHILA.,  PA. 
.    PHILA.,  PA. 

NEW  YORK  CITY. 
.     WASH.,  D.C. 

WASH.,  D.C. 


METROPOLITAN  ST.  RY.  GO. 
FAIRMpUNT  PARK  TRANS.  CO. 
ATLANTA  RY.  &  PR.  GO. 
JAMES  RIVER  CONSTR.  CO. 
PUBLIC  LIGHTING  COMMISSION, 
ROCHESTER  RY.  CO. 
BOSTON  ELEVATED  RY.  CO. 


WASH.,  D.  C. 
PHILA.,  PA. 
ATLANTA,  GA. 
RICHMOND,  VA. 
DETROIT,  MICH. 
ROCHESTER,  N.  Y. 
BOSTON,  MASS. 


EDISON  ELECTRIC  ILLUMINATING  CO.,  NEW  YORK  CITY. 


John  A.  Roebling's  Son$  Co. 

WORKS    AT   TRENTON,   N.  J. 


117  Liberty  Streef,  New  York. 
171  Lake  Street,  Chicago,  III. 


88  Superior  Street,  Cleveland,  0. 
27  Fremont  St.,  San  Francisco,  Cal. 
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6458i 


THE  PHOENIX  GLASS  CO, 

FABKICHNTES  DE 

CLOBOSy  PANTALLAS 

PARRTODOS  SISTEMAS 

DE  LUZ  ELECTRICA, 
>  OE  ARCOe  INCANDESCENTES. 

fX  CATflLOGO  No.ll.  //// 

•.;t^4  life' ' 


rABRICANTES  DC      ^  'x 

VIDRIERIftmRAQUEMADORES" 
>■  otGAS 

spiTcM.WELSBACH, 

Y  OTROS    ESTILOSOr 

\^\  WW  QUEMADORES  ^ 
\  \  \  liZ/^jNCANDESCENrES, 

],)//«'fHE  PHOENIX  GLASS  L.„, 

''^'^NUEVA  YORK  E.U.o.fiv 


5069 


6461^ 


5598 
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THE 


GENERAL  ELECTRIC  COMPANY'S 

ELECTRIC  MOTORS 


Viewof  Deering  Harvester  Works,  showing  shop  run  by  General  Electric  Motors. 

Have  been  especially  desi§:ned  to  gfive  every  varia= 
tion  of  speed  for  Machine  Tools,  Machine  Shops, 
Rolling  Mill  Work,  Foundries,  Textile  Mills,  Cranes, 
Hoists,  Blowers  and  all  classes  of  service  requiring 
subdivided  power  and  perfect  operation  with  least 


attention. 


PRINCIPAL  OFFICE,  SCHENECTADY,  N.  V. 


SALES  OFFICES: 


BOSTON,  MASS.,  200  Summer  Street. 
XEW  YORK,  X.  Y..  44  Broad  Street. 
SYRACUSE,  S.  Y'.,  Sedgwick,  Andrews  &  Kennedy  Bldg: 
BUFFALO,  N,  Y.,  Elllcott  Square  Building. 
PHrLADELPHIA,  PA.,  214  South  EleTenth  Street. 
'  BALTllIOEE.  MD.,  Continental  Trust  Buildlns;. 
PITTSBURG,  PA.,  302  Tradesmen's  Bank  Building. 
ATLANTA,  GA.,  Equitable  Building. 
>"E\V  ORLEANS,  LA.,  917  Hennen  Building. 
CINXINSATI,  O.,  Perin  Building,  filth  and  Eace  Streets. 
CLEVELAND,  O.,  310  New  England  Building. 


COLUMBUS,  OHIO,  14  N.  High  Street. 

NASHVILLE.  TENN.,  Room  73,  Cole  Building. 

CHICAGO,  ILL.,  Monadnock  Building. 

DETROIT,  MICH.,  704  Chamber  of  Commerce  Building 

ST.  LOUIS,  MO.,  Wainwright  Building. 

DALLAS,  TEXAS,  Scollard  Building. 

BUTTE,  MONTANA,  47  East  Broadway. 

MINNEAPOLIS,  MINN.,  Phoenl.x  Building. 

DENVER,  COLO.,  Kittredge  Building. 

SALT  LAKE  CITY.  UTAH,  Templeton  Building. 

SAN  FRANCISCO,  CAL.,  Claus  Spreckels  Building. 


LOS  ANGELES,  CAL.,  Douglas  Bnildlng. 
PORTLAND,  ORE.,  Worcester  Building. 

FOREIGN. 

FOREIGN  DEPARTMENT,    Schenectady,   N. 

Broad  Street,  New  York,  N.  Y. 
LONDON  OFFICE,  83  Cannon  Street. 


For  all  CANADIAN  business,  Canadian  General  Electric 
Company,  Ltd.,  Toronto,  Ontario. 


% 


^ 
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..GORDON  CELLS.. 


ifia^ 


The  Most  Powerful,  Efficient 
and    Economical    Primary 
Battery  on  the  Market 
for  All  Purposes. 


No.  1.    6x8  Cell.  . 


IVITH    GLASS    JAR. 


For  years  by  severe  and  competitive  tests  the  Gordon  Cell  has 
proved  its  superiority  by  20  PER  CENT,  over  any  other  cell. 


Railroad  Signals,  Telephones,  Telegraphs,  Gas  Engines,  Automobiles, 
Fire,  Burglar  and  Police  Alarms. 

THE  GORDON  BATTERY  CO 

439,  44  1 ,  443  &  445   East  1 44th  St. 

IMENA/      YORK. 


'J 


STORAGE  BATTERIES 

For  Lighting  Plants,  Railroad 
Cars  and  Buildings. 

AuiiomolDiles    and    Po\A^er. 

THE  ONLY  BATTERY  FOR  PRACTICAL  PURPOSES. 

We  Maintain  and  Guarantee 
all  of  Our  Lines  of  Batteries. 

ESTIMATES  FURNISHED  FOR  ANY  CAPACITY. 


UNITED  STATES  ACCUMULATOR  CO 

951  MARQUETTE  BUILDING,  CHICAGO,  ILL. 
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IS 


The  Official   Inspector 


has  no  difficulty  in  approving  a  job  of 
electric  wiring  when  "  Flexduct "  is  used  as 
the    insulator. 

This  flexible  conduit,  when  installed,  is 
positively  intact  —  all  possibility  of  fractures 
which  would  weaken  its  insulating  character 
being    avoided    by    its    peculiar    construction. 


"FLEXDUCT" 


is  a  new  and  perfect  flexible  conduit  made  by  the  Osburn  Flexible 
Conduit   Co. 

It  has  been  approved  by  Boards  of  Fire  Underwriters. 

It  is  a  radical  improvement  upon  any  similar  conduit  manufactured. 

Instead  of  the  usual  paper  spiral  and  adhesive  tape  wound  in  an 
opposite  direction,  "Flexduct"  is  composed  of  a  special  fiber  woven 
together  by  flexible  warp  into  an  inseparable  tube. 

It  is  impossible  to  pull  this  spiral  apart,  either  when  installing  the 
conduit  or  when  fishing  wires  through  it. 

The  weaving  runs  longitudinally  and  presents  a  smooth,  unresisting 
inner  surface  on  which  sharp-pointed  wires  cannot  catch. 

The  interior  cannot  be  ripped  out,  because  it  is  a  woven,  inseparable 
structure. 

All  electricians,  builders,  owners  and  others  interested  in  electric 
wiring  will  readily  appreciate  this  feature. 

Other  advantages  are: 

It  is  thoroughly  flexible,  as  its  name  implies — it  can  readily  be  bent 
around  posts,  girders,  angles  of  floors,  etc. 

It  is  positively  moisture-proof — made  so  by  close  interweaving  and 
by  a  treatment  with  a  special  compound  which  fills  up  the   pores. 

The  accompanying  illustration  shows  the  construction  of  "Flexduct" 
at  a  glance. 


This  new  and  perfect  conduit  deserves  your  preference — especially  as  it  costs  no  more 
than  the  old  style  conduit.     All  jobbers  carry  it  in  stock. 


Outer  Covering, 


Interwoven  spiral 
— t he  weaving 
running  longitud- 
inally. 


Split  open— show- 
ing perfectly 
smooth  interior, 
with  no  raised 
sections  for  sharp- 
pointed  wires  to 
catch  on. 


— From  a  photograph. 


Send  for  our  booMet  on    "Flexduct.'''' 


Osburn  Flexible  Conduit  Co., 

General   Sales  Offices.  21  Park  Row,   N.  Y.  Cily. 
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Mr,  General  Manager: 


DO  YOU  WANT  TO  INCREASE  YOUR  ELECTRIC  BUSINESS? 

DO  YOU  WANT  TO  INCREASE  YOUR  RECEIPTS? 

DO  YOU  WANT  TO  FURNISH  LARGE  BLOCKS  THAT  NOW  HAVE 
THEIR  OWN  BOILERS,  ENGINES  and  DYNAMOS,  WITH  HEAT,  LIGHT  and  POWER? 

If  so,  install  out  system  of  underground  exhaust  steam  heating;,  and  sell  your 
exhaust  steam  for  enough  to  pay  all  station  expenses  and  interest  on  the  investment  for  steam 
mains.     We  guarantee  results.     Write  for  our  pamphlet.    Mention  Western  Electrician. 


American  District  Steam  Cd. 

LockportN.Y. 


HOTEL  PFISTER- 

HEADQUARTERS 

Annual  Meeting  Northwestern  Electrical 

Association, 

Milwaukee,  Wis.,  Jan.  1 5, 1 6, 1 7. 
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DEPARTMENT 
OF  BOILER 
FEED  WATER 
TREATMENT. 


THE  COMPOUND    MUST 
TO  SUIT  IT. 


Your  Boiler  Water  Must  be  Analyzed  I'^iZ 

You  must  deal  with  a  Company  who  can  sell  you  the  concentrated  solid  extracts  to  be 
reduced  by  you  as  wanted.  This  saves  freight  also  makes  it  economical  so  you  can  use 
enough  to  do  the  work.  You  had  also  better  deal  with  a  firm  large  enough  to  assure  safety 
and  success.  These  organic  "SACCHARATED  TANNINS"  cost  money  but  will  save  the 
boilers  and  are  cheapest  In  the  end  with  perfect  results.  This  is  better  than  buying  the 
SODA  Compounds  for  the  presents  which  go  with  such  goods. 
WRITE    US CLEAN    SAFE    BOILERS. 

DEARBORN  DRUG  &  CHEMICAL  WORKS, 


27,  28,  29,  30,  31,  32,  33  AND  34  RIALTO  BUILDING, 


CHICAGO,  ILL. 


WIVI.  H.  E:x3Gt.^I7,  f>r-esl<aezit:. 


TELEPHONE,   HARRISON   I  398  and  1  37;t. 


Crimshaw. 


Raven  White  Core. 


Raven  Black  Core. 


ALL  OUR  WIRES  P^b^  inspection  and  carry  th*  above  TRADE-MARKS  on  our  tags.    TVe  also  manufacture  Crimshaw  and  Competition  Tapes  and  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OFFICE: 
13-17  Cortlandt  St.,  Ntw  York. 


RPANCHP'^-J         CHICAGO: 
DKAIMCncs.  ^  1^^  Desplaines  St. 


BOSTON: 
7  OtU  St. 


SAN  FRANCISCO. 
33  Second  St. 


INCANDESCENT 
LAMP    HANGER 

"Will  roll  op  10  feet  of  lamp  cord 
and  last  for  years.  Suitable  for 
factories,  offices  and  dwelllngrs. 
Lamp  always  out  of  way  when  not 
iQUse.  Guaranteed  to  give  ^atls- 
factlou.  Sample  hanger  sent  on 
receipt  of  wholesale  price.  81.00. 

Genevieve  Co.'°"^A=."'' 


ELECTRIC  WIRING  TUBES, 

TROLLEY  KNOBS,  INSULATORS. 

M*VTn?*rTTTRT=-RH  OF 

PORCELAIN    OR     CLAY     SPECIALTIES, 

iCnobl,  Cleats,  Ctrcait  Breakers. 
THE   BOWERS    MANUPACTURINC    CO., 
MOGADORE,  OHIO. 


fireerXested  Fuse  Wire 


EACH   SPOOL  IS  PACKED  IN  A  STRONG  TIN  BOX. 

Full  weight  guaranteed  to  each  spool. 

Warranted  to  be  absolutely  uniform,  reliable  and 

accurate     Seed  for  catalog. 

HARVARD  ELECTRIC  COMPANY, 

224-226  South  Clinton  Street, 
CHICAGO,  ILL. 
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ALLEY 
POLES. 

With  Our  Distributing  Circles, 

The  most   modern   system  in  the 
world  for  Electric  and  Telephone. 


^:::^^^^S^i^ss^ 


We  also  make  the  following  supplies: 

Steel  Conduit  Dowel  Pins,  60c  to  75c  per  100, 
Stringing  Reels,  $5.00  to  $10.00  each. 
Cross-Arm  Braces,  ?1,85  per  100  lbs. 
Pole  Steps,  Plain  Nail  Point,  ij^ceacli. 


THERIEN  TOOL  WORKS, 

MINNEAPOLIS,  MINN, 


DO  YOU  KINIONAA 

the  importance  of  magnetically  floating  the 
moving  parts  of  a  meter? 

Send  for  description  and  book  full  of  good  information  "ABOUT  METERS." 


STANLEY  INSTRUMENT  COMPANY, 

General  Sales  Office,  144  Broadway,   New  York,  N.  Y. 
Pacific  Coast  Agency,  33  New  Montgomery  St.,  San  Francisco,  Cal. 
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TRADE    MARK. 

REGISTERED. 


Universal    RENIM"^^i*c>i  Box 

Patented  April  2,   1901.    Dec.  34,   1901. 

POINTS   OF    SUPERIORITY: 


One  box  for  all  switches  of  the  same  type. 
Switches   adjustable   in  box  for     leveling 

face  plate. 
Choice  of  switch   not  necessary  at   time  of 

wiring. 
May  be  used  in  thinnest  partitions. 
Flexible  conduit  securely  held  in  place. 


A  saving  of  over  one  foot  of  conduit  on 
each  box. 

The  easiest  and  cheapest  box  to  install. 

A  saving  of  50%  of  labor  installing  box  and 
switch. 

Unused  holes  may  be  readily  sealed  by  fill- 
ing "  pocket  "  with  asbestos,  or  plugging. 


The  same  box  used  for  flush  receptacles 

and  "  push  "  switches. 
Entrance  holes  accurately  drilled,  not  cast. 
No  "  cutting  in  "  of  attaching  ears. 
Strong,  simple,  uniform,  cheap,  and  neatly 

packed  in  paper  boxes. 


For  sale  by  all  leading  electrical  supply  houses.    Ask  for  sample  with  your  next  order. 


RENIM  SPECIALTY  CO.,MKi!ME BOSTON, MASS. 


^Sk^^n^^^^     ^rtd     IWl^meifacs^u  r^ir^ 


SOLDERING    SALTS. 


14-316    EAST    75TH    STREET, 


YOMAGKA  &  MAZANEK, 

MANCPACTtmERS  OF 

Tested  Fuse  Links,  Fuse  Wire  and  Specialties, 

NEW    YORK    CITY. 


EDISON     PRIMARY    BATTERIES. 


rOnMEMLV    KNOWN     AS      CDIBON-LALANOC 


POR    CAS   CNGINCB, 
SLOT      MACHINES. 
AUTOMOBILES 
RAILROAD    SIGNALS. 
CROmSINC    SELLS. 
SMALL   MOTORS. 
ETC. 


CONBTANT     CURRINT 
NO    LOCAL   ACTrON, 
WILL   NOT    FHCCZC. 


CELLS  FOR 
PORTABLE 
WORK. 


FULL    DESCRIPTION    IN    BOOKLET    NO.    4. 

EDISON    MANUFACTURING    COMPANY. 


The  Electrician  Publishing  Co.,  510  Marquette  Bldg., 
Chicago.  Headquarters  for  all  latest  Electrical  Books. 
Write  for  Catalogue. 


Ten  Years' 
Success 

Since  1891  the  International  Correspondence 
Schools  have  become  the  largest  educational 
institution  in  the  world.     2.500  persons,  large  and 
costly  buildings,  and  a  paid-up  capital  of  52,250,000 
are  now  required  for  instructing  the  350,000  students 
already  enrolled,  and  in  demonstrating  to  other  am- 
bitious men  and  women  the  value  of  technical  education 
by  mail. 

The  marvelous  growth  oE  the  Schools  and  the  success 
of  their  students  has  been  chiefly  due  to  the 

I.  C.  S.  Textbooks 

furnished  to  the  students  for  study  and  reference.    With 

their  aid  and  our  instruction  those  of  little  education  can 

learn  the  principles  of  science  as  applied  to  the  trades 

and  engineering  professions,  and  largely  increase  their 

earningcapacity.   If  you  have  failed  to  Icam  through 

home  study  of  ordinary  books,  at  night  school,  or 

with  so-called  "correspondence  schools"  offering 

cheap  imitations  of  our  Courses, 

WE  CAN  TEACH  YOU  BY  MAIL 

ncrlinnlrul.SlFnm,  Elcrtrlrftl.  ritll,  or  Mining  En^luacrlnf; 

Shop  nncl  Koun.lrj-  Practlrr;    Mprhsnlrnl    DrAwIng;  Arrhl- 

Iprtur.-;  Plumhln)(:  Sbcel-Mplnl  Work;  Telephony!  Tele- 

-nphy:  Chembtrj-;  Ornamr-ntnl  Deoli^a;  LeK^rln^;  [)iiok> 

r<-|ilni;i    Sti-nnRt-nph}';     Tenching;     Ka^llsb    DranehM; 

iermAn;  Spnnlth;  t'r.'nrh. 

Circular  free.     State  subject  that  interests  you. 

International 
Correspondence  Schools  i 

Box  1002,  Scranlon,  Pa. 


The  Bossert  Electric  Construction  Co. 

MANUFACTURERS  OF 

STEEL  OUTLET  AND  JUNCTIODT  BOXES, 
SWITCHBOARDS,   PANKI/    BOARDS.   SWITCHES,  ETC. 

U-riOA.    MK>A^    YORK. 


Now  We  Have  Struck  ti 


AMD  OAH  GIVE  YOU  AM 


ARC  LAMP 


UP-TO-DATE  IN 
EVERY  RESPECT 

DIRECT    CURRENT-CONSTANT    POTENTIAL    TYPES. 

ThiB  is  a  Cut  of  Our  Lamp  with  Cover  and  Giobe  Removoti, 

Write  now  for  particulars  on  the 

L.-H.  ENCLOSED  ARC  LAMP. 

TOM  ANDERSON   TOOL    CO.,     AfOEnsoH,  iho. 


AGENTS    WANTED    IN    EVEH 


WILLYOUNG  X-RAY  APPARATUS. 

We  have  just  published  a  new  32-pas:e  catalOKue  entitled.  "WILL.YOI  NO 
INDUCTION  COILS  X-RAV  MACtilNES  AND  ACCESSORY  APPARATUS."  It  describes 
and  pictures  our  Type  P.  &  H.  JVlachlnea  for  Battery  and  Power  Circuits.  Also  our 
"Short  Core"  Portable  machines,  our  "iModel  Q"  Coils,  etc.  We  also  list  ihe 
Cunningham    Mercury    Jet    Interruptor,  the  Caldwrll  Liquid  Interruptor,   etc.,  etc. 

SEND  10c  IN   STAMPS  FOR   No.  B07. 

TUBES,  FLUOROSCOPES,  X-RAY  STANDS,  ETC..  ETC. 
Recent  sales  to  Lowell  Observatory;  Dr.  Wm.  A.   Pusey,  Chicago;   St.   Louis  X-Ray 

Laboratory;  St.  Luke's  Hospital,  New  York:  New  York   Hospital,  Etc.,  Etc. 

ELMER    G.  WILLYOUNG,  97-99   Franklorl  St.,  NEW   YORK,   N.   Y. 


BOOKS. 


BUY  YOUR  BOOKS  FROM  THE 

ELECTRICIAN   PUBLISHING  COMPANY. 

610  MarqueHe  BIdg.,  CHICAGO. 


TRANSFORMERS. 


OUR  CLAIMS  ARE: 

Low  Core  Loss, 
Close  Regulation, 
High  Insulation. 

DCOT   TO  OPERATE. 
DCO  I     TO   BUY. 

We  carry  a  complete  stock  on  hand. 

the  standard 
electric  company, 

113  W.  Third  St.,        Cincinnati,  0 
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Kinsman  DoubleCylinder  Desk  Lamp. 


AV 


YOUR 


Portable  and 
Piano  Lamp. 


BY    USIIMO 

01  AI-TI  E 


Orchestra  Lamp. 


£     l-AIVIF>     SPE 

IVIA.NIJIF^^VC"rUREO     BY 

McLEOD,  WARD  &  COMPANY, 

MANY  OTHER  STYLES.  27  THAMES  STREET, 

SEND  FOR  CATALOGUE.  NEW  YORK. 


New  Standard  Specialties. 


standard  of  the 

World. 
For  Telephones, 

Door  Bells, 

Electro -Medical 

Apparatus, 

Automobiles, 

Etc. 

BATTERIES  TO 

ORDER. 


A  Reliable  Light  at  All  Times. 

Patents  Applied  for  in  U.  S.,  France  and  England. 


DRY  CELL. 


SEND  FOR  CIRCULAR  AND  PRICES. 


The  "AUTOGAS"  Dry  Battery 
FOR  Portable  Service 

For  Automobiles,  Launches,  and  all 
Ignition  work  where  compactness 
is  a  requisite. 


WILLIAM  ROCHE, 


No.  42VESEY  STREET, 

NEW  YORK  CITY. 


RHEOSTATS 

AND 

ELECTRIC    CONTROLLING    DEVICES 

OF    EVERY    DESCRIPTION, 

THE  CUTLER-HAMMER  MFG.  GO. 


AGENTS : 

STURTEVANT  ENGINEERING  CO.,  LONDON.  ENG. 
KILBOURNE  &  CLARK  CO..  SEATTLE.  WASH. 


MAIN  OFFICES  AND  FACTORY:  BRANCH  OFFICES: 

MILWAUKEE.  NEW  YORK-CHICAGO. 
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Scheeffer  Recording 
Wattmeter. 


ROUND  PAHERN  TYPE  "£.' 


FOR  ALTERNATING  CURRENTS. 


An  Accurate  and  Sensitive  Meter. 
Improved  Bail  Bearing. 


DIAIVIOND  METER  CO. 

PEORIA.  ILL.,  U.  8.  A. 


3AIVISOIM    XURBINES 


UPRIGHT  AX]>    HORIZONTAL.. 

ADAPTED   TO    ALL    KINDS    OF 


.IGM' 


N 


IN 


Special   Features: 


HIGH  SPEED, 

HIGH  EFFICIENCY, 

GREAT  STRENGTH, 
BALANCED  GATES, 
FINE  REGULATION, 
STEADY  MOTION. 

40  YEARS' 
EXPERIENCE 

Designing  and  building 

WATER  WHEELS 

enables  us  to  suit  any  kind  of  water-power 
installation 

WITH  HKADH  FROar 

3     TO     a,000     FEET. 

Write    Dept.  "D"  for".  Catalogue. 


OFFICIAIi 
"HOIiYOKE"  TESTS. 

Test  of  a  35-inch  SAMSON  Wheel,  Feb.  1,  1897. 


Gate 
Opening 


Pull  Water 
Ys  Water 
K  Wa'er 
%  Water 


Rev.        Cu.  Ft.      Horse       Per 
Heaa.   pg^.  y^^^    pgj.  gg^^    Power.    Cent. 


15.29 
](i.56 
17  33 
17  54 


194.2.5 
137.7.5 
178.50 
176.40 


102.03 
92.15 
83.95 
08.82 


143.44 
146.73 
138. 4t 
109.64 


81.08 
84  78 
83.88 
80.09 


Testof  a  45 -inch  SAMSON  Wheel,  Jan.  25,  1897. 


Gate  Rev.         Cu.  Ft.      Horse       Per 

Opening.         Head,    pg^  jjjjj_    pgj.  j.gg     power.    Cent. 


Full  Water 
Ys  Water 
}i  Water 
^  Water 


15  00 
15.04 
15.11 
15  88 


144.00 
138.12 
127.07 
131.50 


172.09 
1.55.03 
133.24 
112.65 


340.97 
223.01 
191.06 
102.80; 


82  03 
84.55 

83  68 
80.25 


Testof  a  56-inch  SAMSON  Turbine,  June  20,  1900. 


Gate 

Head 

Rev. 

Cu.  Ft. 

Horse 

Per 

Opening. 

Per  MIn. 

Per  Sec. 

Power. 

Cent. 

Full  Water 

13.27 

1U9 

240.8 

309.85 

83.58 

\%  Water 

13.50 

104 

235.5 

304.47 

84.60 

Vs  Water 

13  79 

101 

223.3 

296.35 

85.01 

1?  Water 

14.18 

100 

208.9 

280.18 

83.56 

}i  Water 

14.09 

100 

188.7 

254.38 

81.06 

ii  Water 

15.12 

102 

173.8 

239.01 

8  J.  30 

JAMES  LEFFEL  $t  CO.,  Springfield,  Ohio,  U.  S.  A. 


THE  TELEPHONE  HAND-BOOK 

NEW  AND  REVISED  EDITION,  WITH  A  NEW  CHAPTER  ON  *' RECENT  PROGRESS,"  BRINGING  THE  BOOK  UP  TO  DATE. 

BY    HERBERT    LAWS    WEBB. 

ifember  of  the  American  Institute  of  Electrical  Engineers,  and  of  the  Institution  of  Electrical  Enaineers.  London.    Author  of  "A  Practical  Guide  to  the 
Testing  of  Insulated  Wires  and  Cables."    Joint  Author  of  "Electricity  in  Daily  Life." 

I60  l^asos,  133  lllus-tra-bions,  Clot:h,  IH&ncl-Boolc  Size,  Price  $I.OO. 

Kxtract  flrom  Preface.— "This  little  book  has  no  pretension  to  be  considered  a  complete  treatise  on  telephony  as  It  exists  In  America.  The  time  for  such  a  work  Is  not  yet  come.  But  It  is 
felt  that  there  In  a  demand  for  a  practical  book  on  telephone  working  and  management,  and  the  TEL  EPHONE  HAN  D-BOOK  Is  an  attempt  at  meeting  that  demand.  With  the  exception  of  a  few 
cha|)ters  dealing  with  certain  forms  of  transmitters  and  receivers  used  In  Kurope,  which  a^e  given  for  the  information  of  those  who  may  wish  to  engage  In  the  manufacture  of  telephones,  the 
book  Is  based  entirely  on  standard  American  practice;  and  most  of  the  material,  apparatus  and  methods  described  are  peculiar  to  or  have  originated  In  this  country." 

No  pains  have  been  spared  to  make  It  the  best  book  of  Us  ki 
everything  regarding  telephone  work  and  management.    It  con 


CHAPTER 


The  Invention  of  the  Telephone. 

Souna    Waves.    Articulate    Speech. 

Electric    Telephonv.    The    Bell    Tele- 
phone. 

The  Microphone. 

Current    Induction.      Electromagnetic 
Induction. 

The   Induction   Coll:    Its   Use   In   the 
Telephone    Trnnsmltter, 

The  Complete  Telephone  Circuit. 

Magnet  Telephones. 

The    Bell    Telephone    Receiver. 

Other  forms  of  Magnet  Telephones. 

The  Gower,  Ader  and  D'Arsonval  Re- 
ceivers, Mercadler's  Bi-Telephone. 

The  Siemens,  Kotyra,  Neumayer  and 
Bottcher    Receivers. 
Pnbllshed  and  for  sale  by    ELECTRICIAN 


10. 

u. 


12. 


nd.      It  Is  right  up  to  date,  Intensely  practical,  and  so  plain  and  clear  In  Its  language  that 
forms  In  size  and  style  to  our  other  Hand-Iiooks  which  have  been  so  favorably  received  by 

OONTEMTS 


anyone  can  understand  and  learn  from  it 
the  entire  electrical  fraternity. 


CHAPTER  13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 

21. 

22. 
23. 
24. 

25. 
26. 
27. 


Carbon  Transmitters. 

The    Blake    Transmitter. 

The    Long    Distance    Transmitter. 

The    Solid-back    Transmitter. 

The    Berliner    Trnnsmltter. 

The   Cuttrlss    Transmitter. 

Various    European    Transmitters. 

The  Efficiency  of  Carbon  Transnalt- 
fers. 

Batteries  for  Telephone  Work. 

Open  Circuit  Batteries. 

Closed    Circuit    Batteries. 

The  Practical  Management  of  Bat- 
teries. 

Magneto    Bell, 

Automatic  Switches. 

Telephone   Line   Construction. 


CHAPTER : 


29. 
30. 
31. 
32. 


Metallic  Circuit. 

Underground   Wires. 

Lightning   Arresters. 

Inside  Wiring. 

Installation  of  Telephone  Instru- 
ments. 

Inspection  and  Maintenance. 

The  Condenser;  Its  Use  In  Telephony. 

Electromagnetic  Retardation,  > 

Exchange  Working.     - 

Small   Exchanges. 

Party  Lines:  The  Bridging  Bell. 

Long    Distance    Telephony. 

Duplex   Telephony, 

Simultaneous  Telegraphy  and  TelepU- 
ony. 

Recent  Progress.    Appendix. 


PUBLISHING  CO.,  5IO  Marquette  Building,  Chicago 


Januarj'  4,  1902 


WESTERN    ELECTRICIAN 


21 


Urvprecedented   Opportunity    for   Obta>.inirvg 

TECHNICAL   EDUCATION 


BY    CORRESPONDENCE. 


Through  the  generosity  of  the  founders  of  the  AmericaLn  School  of  Correspondence,  and  of  several 
prominent  manufacturers  interested  in  the  better  Technical  Education  of  Wage-Earners,  the  Trustees  are  able 
to  award  each  year  a  limited  number  of 

FREE  SCHOLARSHIPS 


ELECTRICAL 

MECHANICAL 

STATIONARY 


ENGINEERING 


LOCOMOTIVE 

MARINE 

TEXTILE 


HEATING,  VENTILATION  AND  PLUMBING 

[EaLch  course  including  thorough  instruction  in  Mechanical  Drawing] 

the:fr.ee:scholar.ships 

FOR   1902 
NOW     AVAILABLE 

and  applications  from  ambitious,  energetic  young  men,  properly  recommended,  will  be  considered  in  the  order 
received.  To  every  young  mechanic  who  has  lacked  the  means  and  time  to  obtain  a  technical  education, 
this  opportunity  is  of  the  utmost  interest  and  importance. 

^he  ad'Oaniages  ojifered  by  a  Schoot  located  in  a  great  educational  and 
manti/acturing  center  ItKe  "Boston,  and  chartered  under  the  educational 
lata-t    of   Massachusetts,    are   self-e-oident    to    e-Oery  intelligent  reader. 


GEO.  L.  'RICK,  Chief  Insp.  Deering  Harvester  Co., Chicdugo,  says: 
"I  have  examined  the  Instruction  Papers  in  my  course  in 

Electrical  Engineering,  and  I  am  highly  pleased  with  them.     I 

have  had  several  years'  experience  in  different  correspondence 

schools,  and  I  thoroughly  recommend  the  American  School  to 

any  who  want  a  good  practical  course." 

C.  M.  YATES  (studenl),  Owosso,  Mich.,  says: 

"Since  I  entered  the  School,  I  have  had  my  salary  increased 

from  $60  per  month  to  $100,  as  chief  electrician  and  engineer  of 

the  Owosso  &  Corona  Electric  Company. " 


FRANK  L.   DREW  {student),  Weston,  Mass.,  says: 

"I  have  passed  two  hard  examinations;  one  to  qualify  as  a 
machinist  in  the  United  States  Navy,  the  other  for  a  higher 
State  License.  I  have  nearly  doubled  my  wages,  have  shorter 
hours  and  easier  work,  although  I  am  not  half  through  my 
course." 

C.  H.  HILE,   Suft.  of  Wires  Boston  Elevated  Railway  Co.,  says; 
"I  wish  to   thank  you  for  the  Free  Scholarship,  which  en- 
abled me  to  place  an  opportunity  for  self  improvement  in  the 
way  of  a  deserving  and  ambitious  young  man." 


Farther  information  and  lar^e  illustrated  hand-boofi  describing  courses,  methods  and  regular 
terms  tttill  be  sent  on  request  to  any  reader  mentioning   the  "XOestem  Electrician,  ' 

AmericanL    ScKool    of    Corresporvdervce 

[Chartered  by  the  Commonwealth  of  Massachusetts.] 

BOSTON.    MASSACHUSETTS.    U,    S.    A, 
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IF  YOU  REQUIRE 

1                     PENETRATION  WITH  DEFINITION 

^                                                     in  your 

\              X=RAY  WORK 

W                            Get  a  QE  Tube. 

U               Has    aa    Initial    High    Vacuum    securing    Strong 
■              Penetration,     Has  a  Self  Adjuster  to  vacuum  re- 
|Kk           taining  Perfect  Definition. 

Ji                                                         A/ini'aiure  Incandescent  Lamps 
Q"^^'^                                                 and  Sockets. 
1         ^                                                 DcTvar  Bulbs  for  Liquid  Air, 

'                                           Write  for  Price  list  No.  5088. 

EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

Qeneral  Electric  Company,  Harrison,  N.  J. 

no  nisllnB.  scale  or  splltling, 

no  burrs,  no  obstruction; 

It's  reumed  iiibln^.  heavy  steel  wall, 

exterior  galvanized.  Interior  enameled  ; 

threads  clean,  also  galvanized. 

ifs  smooth  and  can  be 
effectually  grounded. 
easy  to  install— It  bends, 
clean  to  handle— costs  no  more. 

In  other  word:^ 

It's  Rlchmondt  conduit. 

ELECTRIC  APPLIANCE  COMPANY,  THEY  SELL  IT 
92    AND    94.    WEST    VAN     BUREN    ST.,    CHICAGO 

EMPIRE 


CLOTH 

AND 

PAPER 


A  high  grade  insulator,  composed  of  specially  woven  muslin  or  prepared 
bond  paper,  treated  with  two  evenly  distributed  coats  of  linseed  oil, 
purified  by  our  own  process  and  thoroughly  baked.  Average  brealtdown 
test,  506  volts  per  mil. 

MICA  INSULATOR  COMPANY, 

CHICAGO.  (PATENTEES.)  NEW  YORK. 


VOLT=AMMFiTERS, 

POCKET  SIZE. 

I  For  Testing  Batteries  and  Battery 
IClrcults,  Locating  Faults,  Grounda, 
■etc. 

RELIABLE.       ACCTJEATE. 
Send  for  Circular. 
L.  M.  PIGNOLET. 
78-80  Cortlandt  St.,  NEW  YORK,  N.  ¥• 


Telephone  harnisdn  74S 

F,  B.  BADT&CO. 

CONSULTING  AND  CONTRACTING  ENGINEERS 

WESTENN   AGENTS  FOR 

wisTON  INSTRUMENTS,  1604  MoRadnock  Block. 

WARD   LEONARD   RHEOSTATS, 

CIRCUIT  BREAKERS, 

COISON-BROWN  RAIL  BONOS.  ETC.  CHICAGO. 


Henrv  H.    Humphrey, 

Consulting 
Electrical  Engineer. 
Central  Lighting  Stations, 
Electric  Power  Transmission. 
Suite  1305,  Chemical  Eldg.,  St.  Louis. 


AMERICAN"  sr 

ARE  THE  BEST.    Send  for  descriptive  Circular. 

Absolutely  Non-Infringing. 
Protection  Guaranteed, 

AMERICAN  BATTERY  CO., 

csT'D  teso.         I  7  IS.  Clinton  St.,  Chicago.  Ill, 


SPARKING 


Reduces  the  working    capacity   of    a 
motor  or  dynamo,  wears  'out  the  cent' 
miMtator,  wastes  power  and  may  cause 
afire.   Ait  this  may  be  avoided  If  you  use        ....... 

Theonlyanicle  tbat  will  PREVENT 
SPARKING.  Will  keep  the  I  ommu- 
latnr  In  tood  condition  and  PRE- 
A^ENT  CUTTING. 

Absolutely  Will  Not  Gam    The    Brushes. 


50  Cents  per  Stick.  $6.00  per  Dozen. 

SEND  FOR  FREE  SAMPLE  STICK. 

For  sale  by  all  supply  bouses,  or 

K.  Mclennan  &CO.SoleHant]facitirer3.909,  lOO  Washington  St.,  Chicago. 


It  will  put  that  high  gloss  on  the 
Commutator  you  have  so  long  sought 

after. 


IVI  O  O  E  R  IM        H 


AMERICAN  ELECTRICAL  HEATER  CO. 

Manufacturers  Electric  Heating  Appliances, 
Write  for  cntaloguo.  I  93- 1 97   River  St.     DETROIT    MICH 


Save  Your  Commutators  by  using 

THE      K.     &    W.     DYNAMO     BRUSH     AND 
COMMUTATOR  COMPOUND. 

Ttie  Cheapest  and  Best  on  the  Market. 

THE  K.  &  W.  COMPANY,  Pitlsfield,  Mass. 

Manufacturers  of  Dynamos.  Brushes,  Commu- 
lalor  Compound,  Soldering  Sticks  and  Arc  Llf^ht 
Hanper  Hoards.  Samples  of  Compound  FREE. 
Agents  wanted. 


The  Incandescent  Lamp  Replacer  ana 
Cleaner  replaces  and  cleans  any  c.  p  lamp 
at  any  height  or  angle. 

Incandescent  Electric  Light  Manipulator  Co., 
I  16  Bedford  St.,      Boston,  Mass. 


McROT  CX.A.y  WOKKt, 

Brazil.  Ind. 

:^2  Broadway,     New  Vork. 

10^0  :^lonadnock  Blk..  Chicago. 


THE  NATIONAL  CONDUIT  &  CABLE  CO. 


Jinuficturert 
of 


BARE  COPPER  WIRE  AND  CABLE,  PAPER  INSULATED  CABLES 


CEMENT   LINED    PIPE    FOR    CONDUITS. 


FOR  TELEPHONE,  TELEGRAPH, 
ELECTRIC   LIGHT  AND    POWER. 


Executive  Offices,  Times  Building,  NEW  YORK,  N.  Y 


PARAGON  REFLECTORS 


Silver=Plated 
Mirror  Reflectors. 

A  deep  cooe,  for  use  with  any  system  of 
incandescent  electric  light,  where  it  is 
desired  to  concentrate  a  very  powerful 
light  on  a  small  space.  Lined  with  silver- 
plated  mirror-plate  plass.  Increases  the 
light  from  twelve  to  6fteen  times.  Most 
valuable  in  show  windows  and  over  ma- 
chines, work-benches,  type  cases,  etc. ,  etc. 

Thousands  of  this  style  used  In  show  windows, 
Get  our  Catalogue  and  Price*. 


American  Reflector  &  Lighting  Co., 

271-273   FRANKLIN    ST.,   CHICAGO. 


DID    YOU    EVER 

Feel  like  this  ?  He  lost  that  sale 
because  he  did  not  have  those 
particular 

ELECTRICAL  SUPPLIES 

in  stock.  They  were  ordered  a 
week  ago,  and  are  still  "com- 
ing." Change  your  base  of  sup- 
plies, my  friend.  Order  from  us, 
and  have  your  goods  delivered 

STRICTLY   ON   TIME. 

Write  for  our  new  Catalog,  containing  low  prices  and 
fine  cuts.      They  are  going  fast.      Better  do  it  now. 


ALDEN  ELECTRIC  CO., 


52-54  W.Van  Buren  St.,  Chicago. 


The  Up-to-date  Supply  House. 
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PRANK  H.  PHILLPIS,  PRCSIOENT. 
C.  H.  WAGENSCIL,  TiiEASunCR. 


KUGCNC  F.  PHILLIPS. 
General  Manaqcr. 


r.  ROWLAND  PHILLIPS,  Vicc-Pnc«. 
•  .  H.  RCMIIIGTON,  JR.,  Sec. 


AMERICAN  ELECTRICAL  WORKS, 

■  ■      •      •  FROTIDEDiCi:,  B.  I.  ' 

BAREAND  INSULATED  ELECTRICfIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  «ND  UNDERGROUND  USE. 
New  Yobk  Store,  W.  J.  Watson,  26  Corllandl  St. 
Chicago  Store,  F.  E.  DonoUoe,  82  Lake  St. 

MoKTBEAL  Branch,  Kugene  F.  Phillips'  Electrical  Works. 

MAIN  OFFICES  AND  FACTORIES,  PHILLiPSDALE,  R.  I. 


WRITE  TO  OHIO  ELECTRIC  WORKS 

Lo«  CHRISTMAS  GOODS 


CCTRIC 
ONDERS 

§?5T 


EtectricTable Lanip(as shown  In  fllus- 

tration)with  Battery  complete $3.00 

Battery  Hanging  Lamp lO.OO 

Telephone,  witn  Battery  complete 6.95 

Electric  Door  Bells,  all  connections 1.00 

Electric  Carriage  Lamp „ 3.95 

Fan  Motor,  with  Battery 5.05 

Electric  Hand  Laiitcrn3„ 2.00 

?S,00  Electric  Medical  Batteries. 3.95 

tliOO  Belt,  with  Suapeasorj'- 2,50 

Telegraph  Outfits,  complete- 2.25 

Battery  Motors  from $1.00  to  12.00 

$8.00  Bicycle  Electric  Light9_ 2.75 

Electric  Railway- 2.95 

Pocket  Flash  Lights...    1.50 
NecktieLights-75cto    3.00 


__  .  _  fOr  Free  Book.  Deseiit'es  and  Iliustratts  many 
of  the  most  nseful  electric  dcvifes,  at  wonderfully 
GDiall  prices.  All  practical.  The  lowest  price  in  the 
world  on  everytlilng  electrical,  .-tgenls  can  mate 
handsome  commissions  and  many  sales.  "Write  for 
complete  information. 
_Ogi0EIJ0TgI0WORK6,  Cleveland.  Ohio. 


Six  YMrc  with  GsnerAl  Electric  Company. 

THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  66  Broadway,   •    NEW  YORK  CITY. 

P«1»M  Cautet.        PttenI  Soliciting. 


H 


Secured     quickly    through     Western 
Electrician  "Help  Wanted"  ads. 


WE  BUY  OLD  BELTS 

OR  SCRAPS,  ANY  SIZE  OR 
CONDITION. 

WE  CLEAN,  REPAIR  AND  RENEW 

OLD  BELTS. 
LEATHER  PRESERVER  MFQ.  CORP. 

27  W.  MONRDE  ST.,  CHICAGO. 


BSTABLISaBD  1876. 

COMBINATION  OF 

Stow  Flexible  Shaft 

AND 

MULTI-SPEED  MOTOR. 

Tractlcally  dust  and  water  proof.  For  Portable 
DrillinK,  Tapping.  Reaming,  Emery  Grinding,  etc 
Write  for  Catalogue  and  Prices, 

STOW  MFG.  CO.,  Blnghamton,  H.  Y. 

Gen'l  European  Agents,  Selie;,  Sonnenthal  &  C«.. 
85  Queen  Victoria  Street.  Iiondon.  Eoeland. 


OUY 


IVIE 
AIMCHO 


OUY    TO 


INEXPENSIVE. 

WRITE    US    AND    WE    WILL   TELL    YOU    WHY, 

y^/.  N.    iviA,-r-rHE\A/s    &    b 

SOLE    DISTRIBUTORS, 


603 


KELLOGG  SWITCHBOARD  andSUPPLYCO,, 

231     SO.    GREEN   ST.,    CHICAGO. 

■^^E  ARE   PREPARED    TO    FURNISH  BEST    QUALITY 


WIRE 


STANDARD    PRODUCTS    IN    STOCK, 


®  ^W  i  to  I:Tit>  O  ^  rd 


IMPROVED 
WARREN 


2,000  LIGHTS 


ALTERNATDR 

SANDUSKY 

OHIO 


NATIONAL  CODE  STANDARD 

'0.  K."  Weatherproof  Wire. 
Slow-Burning  Weatherproof 
and  Slow-Burning  Wire. 


Prices  and  Samples  on  Application. 


Phillips  Insulated  Wire  Co., 

Office  and  Factory:  PAWTUCKEL  R.  I. 


THE     ONL.Y    HOUISi: 

IN  AMERICA  MAKING  A  SPECIALTY  OF  ELECTRICAL  GLASSWARE. 


-2  /4  • 


■2/32 


\ 


WE  CARRY  GLOBES 
AND  SHADES  FOR 
ALL  KINDS  AND 
TYPES   OF    LAMPS. 


OPEN   AND    ENCLOSED 

OUTER  AND  INNER 

ARC  GLOBES. 


SEND  FOR  OUR  ILLUSTRATED 
CATALOGUE. 


CENTURY 

zys- 


THE  CENTURY  GLASS  COMPANY, 


BELLAIRE,  OHIO. 
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WAXTKD.    FOR   SAXE    a»d 

similar  WAXT  COLUMN  advertisc- 
ments  {jo  ivords  or  less),  $1-50  an 
inst-rtion:  additional  luords  3c  each. 
POSITION  AVAXTED  advenise- 

ments  (Jo  zvords  or  less),  Sl-OO  an  in- 
sertion ;   adtlitional  7fords  2C  ench. 


POSITION  WANTED. 

A  voung  Ki'ntlenian  wbo  has  been  entragetl  in 
the  electrical  manuracliirlng  business  Iri  France 
and  Rnglandand  who  i^peaks  English  and  French 
fluently,  desires  a  position  with  an  Aniericao 
electrical  concern.  lie  has  satisfactory  refer- 
ence-; and  l^i  wUlini;  to  make  hlm?eir  useful. 
A'Mri;>^  'IIOX  0,"  care  Wr,'.-rn  rirL'triclan. 


POSITION  WANTED. 

A-:  nianaser  or  Inspector  and  trouble  man  for 
telephone  exchange  of  Ave  or  six  hundred 
phones,  after  March  15.  Five  years' experience 
and  good  references  concerning  ability  and 
character.  Young  and  unmarried.  Prefer 
Missouri  or  Illinois,  but  will  go  where  I  can  do 
best.  .Vddress  Hox  11.  care  Western  Electrician, 
5lOMar.|uette  Building.  Chicago, 


POSITION  WANTED. 

As  e'ecirician  or  assistant  engineer,  by  sober 
vouns  man;  understands  all  kinds  of  wiring 
and  line  work;  seven  years'  experience;  can 
furnish  good  reference.  Address  KOX  10,  care 
Western  Electrician,  510  Marquette  Bldg., 
Chicago. 


WANTED. 


Superintendent  wanted.  A  good  reliable  man 
to  take  entire  charge  of  two  loO-H.  P.  Electric 
Light  Plants.  Must  be  able  to  indicate  high 
speed  engines,  beep  the  machinery  in  first-class 
repair,  and  who  also  understands  A.  C.  and  D.  C. 
apparatus.  Give  rtrst-class  reference.  Address 
F.  E.  iMILEY  .\:  CO..  Manhcim.  Pa. 


WANTED. 


A  good  reliable  engineer  who  understands 
running  A.  C.  and  D.  C.  apparatus,  for  a  lOU-H.P. 
Electric  Light  Plant.  Must  be  able  to  give  flrst- 
class  reference.  Address,  F.  E.  BAILEY  A-  CO., 
Manheim,  Pa. 


WANTED. 

An  electrician  with  a  small  capital  to  buy  a 
one-ihird  interest,  capable  of  taking  charge 
of  plant,  in  a  Wisconsin  town  of  2.500.  Must 
understand  wiring  and  taking  care  of  alternat- 
ing cirrrent  machine.  Good  steady  position 
with  good  Income  to  right  party.  Address  Box 
12.  care  Western  Electrician,  510  Marquette 
Bldg  ,  Chicago. 


FOR  SALE. 


Two  e.-i  K.  W.  l,onO-voU  Westinghouse  Alter- 
nators In  good  condition,  at  S385  each. 
AMERTCAX  ELECTRIC  Sl'PPLY  A  MFG.  CO., 
27  Thames  .Street.  New  York  City. 


FOR  SALE. 


One  100  K.  \V.  .jOO-voH  Multipolar  Generator. 
All  complete;  good  condition;  $675.  Prompt 
shinment.  AMERICAN  ELECTRIC  SUPPLY 
&  MFG.  CO..  27  Thames  Street.  New  York  City. 


FOR  SALE. 


Pour  (4)  Standard  Electric  Company's  50 
light  arc  dynamos,  with  ampere  meters,  light- 
ning arresters  and  plugs. 

One  Generator  for  same. 

2.10  Standard  Electric  arc  lamps,  45  brush  dou- 
ble carbon  lamps. 

The  above  are  In  fair  condition.  Reason  for 
disposing  of  on  account  of  changing  to  incan- 
descent arc  lamps. 


Address  "BOX  6.' 
51U  Marquette  Bldg 


care  Western  Electrician. 
,  Chicago. 


200  NEW  10  VOLT  BATTERY  MOTORS. 

9S.OO     K4k^HI. 

Walsh's  Soas  &  Co..  259  Wasbln^ton  St.,  Newark,  N.  J. 


COMPTROLLERS  OFFICE, 

CITY   OF  NEW   ORLEANS. 

New  Orleans,   December  ^3,  1901. 

Pursuant  to  Ordinance  No.  974,  N.  C.  S., 
sealed  proposals  will  be  received  at  this 
oflice  until  the  hour  of  12  o'clock  M., 
Monday,  March  24,  1902,  for  constructing  a 
system  for  lighting  with  electricity  the 
public  highways  and  operallug  the  same 
ror  a  period  of  ten  years  after  completion, 
at  which  time  the  ownership  of  the  system 
will  revert  to  the  City  or  New  Orleans. 
Deposit  $^,000  with  the  city  treasurer,  and 
his  receipt  to  be  enclosed  with  bid.  Bond, 
$50,000. 

The  Hon.  W.  J.  Hardee,  citj;  engineer, 
will  furnish  bidders  with  a  printed  copy 
of  the  specidcations  and  a  blank  form  of 

Eroposal,  upon  application;  no  proposal  will 
e    considered    unless    submitted    on    such 
form. 

The  city  reserres  the  right  to  reject  any 
and  all   bids. 

V.  TUJAGUE. 
Comptroller. 


FactDrfSitfiFrBfi. 

FIVE  ACRES  OR  OVER. 

Any  concern  employing  200  bands  or 
more  can  obtain  a  site  for  a  new  factory 
FREE,  if  they  will  build  at  MUNCIE, 
IND.  Also  an  opportunity  to  make  a  clear 
profit  of  $100,000  on  surrounding  property 
with  small  investment.  On  Main  Line  of 
Big  Four  R.  R.,with  switches. 

BenefitofNATURALGASforfuel.  Only 
one  mile  from  center  of  city  of  30,  oco  people. 

15  minutes  by  trolley.  A  rare  business 
chance;  no  experiment.  Send  for  propo- 
sition. WM.  H.  REID,  277  Broadway, 
New  York. 


The  Standard  Open  Circuit  Batteries 

of  the  World. 

SEND  FOR  CIRCULAR  AND  PRICES. 

THE  LECLANCHE  BATTERY  CO., 

111  to  117  East  131sl  St..  N.  Y. 


REAL  BARGAINS  IN  DYNAMOS  AND  MOTORS. 

ID  n.  p.  "Eddv."  Jleo.fiii;  10  H.  p.  •■Detroit,"  $110.00;  4  II.  P.  "Standard,"  J75.00;  3  H.  P. 
"Slaltery,"S0O.OO;  1  II.  1'.  "Detroit," -WO.OO;  H  II.  P.  "Edison,"  »30.00;  «  H.  P.  "Wagner,"  $6.00; 
"Orocker- Wheeler"  battery  motor.  S12.00.  l»YBIAMOS— BO  light.  180.00;  40  light.  .1170.00; 
30  light.  »oO.OO;  20  light,  »40.00:  12  light.  $30.00;  300  gallon  Zucker  *  Levitt  plating  dynamo, 
J45.00:  100  gallon  Eddy  Plating  dynamo,  S30.00.    Brush  arc  lamps,  complete,  $4.00. 

Every  Machine  Guaranteed.    Repairing  Solicited.    Second-Hand  Maciilnes  Wanted. 


Amber  Electric  Mfg.  Co., 


60  W.  Monroe  St.,  Chicago. 


■   WORKS    QUICK   AMD    EASY.      KEEPS    ITS     LUSTER.   HOLOS    OLD   TRADE    AND 

DETERIORATE.    ESTABLISHED    16  YEARS.  SOLO    BY  AGENTS    AND   DEALERS     ALL     DVEH      THE    \ 

U.S. METAL  POLISn;rw"&il 


POLISHES  ALL  METALS.   B-a 


ONSr.lHDIflHflPQLIS.fHD. 


regory: 

ELECTRIC  cof 

54-62  5.CLINT0N  5T.  CHICAGO 


One    80-k.  w.  General  Electric  alternator. 

One    60-k.  w.        •'  ••  " 

One    75-k.  w,        "  "  " 

Two  120-k.  w.       "  "  *' 

One    30-k.  w.  We.sllnghouse 

One   45-k.  w,  " 

Two  60-k.  w.  " 

One    60-k.  w.  "  •'  60  cycle. 

One    75-k.  w.  "  '*  60    " 

On<*200-k.  w.  T7ood  "  133    " 

One   75-h.  p.,  'Westlngbouse  Induction  motor. 

Send  for  our  Monthly  Bargain  Shcv' ,  witti  net 

prices  on  machines  in  slock  at  our  wortis.    All 

•p^scktuB  fully  guarauteed. 


SECOND-HAND 

Dynamos  and  Motors. 

We  invite  correHpondence 

witli  tliose  wishing  to 

bay  or  sell. 


SCHUREMAN  &  HAYDEN, 

140  S.  Clinton  St.,  Ghlcato. 


Wrigley's  Celebrated  Specialties. 


Insulated  Arc  Lamp    IffJI     Ground  Breaker.  Iron  Pipe  Conduit  Bender 

THOS.    W  RIG  LEY.  3OO-3O6  Oearbom  Street,      CHICAGO,  ILL. 


1000  H. 

1000  H. 

750  H. 

650  H 

60O  H. 

400  H. 

325  H. 

325  H. 

325  H. 

325  H. 

250  H. 

225  H. 

175  H 

200  H 

140  H 

126  H 

w.  w 


F3E^UIL.-r     E:IMC9IIMES. 

WE  FULLY  GUARANTEE  EVERYTHING  WE  SELL 

CORLISS, 
P.  34x60  Geo.  H.  Corliss. 
P.  26x48  Double  Flshklll  Corliss. 
P.  26x48  St.  Lools  heavy  dnty. 
P.  28x60  Lane  &  Bodley  Corliss. 
P.  26x48  AIII3  Corliss. 
P.  24x42  St.  Louis  Corliss 
P.  2Cl48  Harris  Corliss. 
P.  20x48  Praser    &    Chalmers. 
P.  20x48  Wheclock  Corliss. 
P.  22x42  Hamilton  Corliss. 
P.  18x42  St.  Louis  Corliss. 
P.  13&22X30    Vllter    Cross    Compound 

Condensing  Corliss. 
P.  16x42  Harris   Corliss. 
P.  18x36  Sloni   City    Corliss. 
P.  14x42  Allls  CorUss. 
P.  14x36  Vllter    Corliss. 

WRITE    FOR    OUR 
WHITEHEAD  COMPANY, 


100  H.  P.  12x36  Harris  Corliss. 
120  H.  P.  14x24  Cooper    Corliss. 
86  H.  P.  12x30  Hamilton   Corliss. 

AUTOMATIC  ENGINES. 
125  H.  P.  14^x16  Rice  High  Speed. 
260  H.  P.  13i20M:Xl6  Armlngton  &  Simms  Cross 

CompouDd. 
1,50  H.  P.  10><&18xl8    Williams    Tandem    Com- 
pound. 
160  H.  P.  15x14  Ideal. 
40  H.  P.  8x9  Armlngton  *  Simms, 

BOILERS. 

1  500  H.  P.  Heine  Safety,  150  pounds  steam. 

2  250  H.  P.  Babcock  &  Wilcox,  126  pounds 
steam. 

1 125  H.  P.  72x18  TnbDiar,  90  ponuda. 
10  80  H.  P.  60x16  Tabular,  90  po.nds. 
STOCK    LIST   NO.    IS. 

20»  Dearborn  Street,  CHICAGO. 


IM 


We  offer  for  immediate  delivery: 

COMPOUND  AUTOMATIC  ENGINE. 
1  300  H.  P.  14x23x16  New  York  Safety  Tan- 
dem. 
1  250  H.  P.  Wlllans  vertical  type,  2  P. 


3  100  K.  W.  Westinghouse  125-cycle,  1100 
volts,  compound  cup-olllng  al- 
ternators, at  $7  per  K.  W. 

1  100  K.  W.  Westinghouse      M-cycle,      1100 

volts,  compound  self-oltlng,  (8 
per  K.  W. 
1 120  K.   W.    Slattery,    self-olUng,    iS    per 
K.  W. 
UO-VOLT  GENERATORS. 

2  100  K.  W.  6-pole  Triumphs. 
2   65  K.  W.  Jenneys. 

2  60  K.  W.  10-pole  Thomson-Ryan. 
1   60  K.  W.  Western    Electric. 


CORLISS   ENGINES. 
1  500  H.  P.  26x48  E.  P.  Allls  Corliss. 
1  250  H.  P.  18x42  Allls    Corliss. 
1 100  H.  P.  12x36  Harris  Corliss. 

BOILERS,  PUMPS.  MOTORS,  BtTC. 
Write  for  price  list  No.  87. 


ILLINOIS  MAINTENANCE  COMPANY, 

E.  H.  CHENEY,  Manager. 
1625  Marquette  Bldg., 


CHICAGO. 


SCQEnOAHL    PATENT 
NEW   TYPE 

MADE  RIGHT 

SOLD  RIGHT 

SAVES  TROUBLE 

ASK  YOUR  DEALER 

FOR  IT! 

TRY  ONE  AND  BE 

CONVINCED. 

Sample  3-in.  Bell,     ia- 

Nickel  FInlsb 4UCi 

Black  Eaameled  35c. 

Sent  by  mall  prepaid 
on  receipt  of  price. 

Write  lor  Circular. 

SPIES 
ELECTRIC  COMPANY, 

SOLE   MAKCnS, 

87-89  W  Van  Buren  St. 
CHICAGO,  ILL. 


The  Inspector 


-AND- 


Trouble  Man. 

By  A.  E.  DOBBS. 

Full  of  Information  and  diagrams  for  tbe 
operator,  exchange  owner,  exchange  manager. 
Inspector,  trouble  man,  lineman. 

A  complete  descriinlon  of  telephones  and 
their  troubles.  How  to  find  and  remedy  them, 
together  with  workinj,'  nlan.s  for  exchange  con- 
struction, complete  with  diagrams  of  all  up-to- 
date  telephones  and  swltchhoaids. 

The  only  book  in  plain  language.  A  volume 
for  anyone  Interested  In  telejihony. 

Mailed  anywhere  on  flUC    nnilAD 
receipt  of  price,         UllL    UULLAll. 

No  technicalities.  Substantially  bound  in  cloth. 


ELECTRICIAN  PUBLISHING  CO., 

G10  MARQUETTE  BUILDING,  CHICAGO. 


RARE  SNAP. 

Extra  large  commissions  will  be  paid  to  any 
bright  hustler  who  will  induce  some  large  manu- 
facturing concerns  to  locate  at  Muncie,  Indiana. 
A  5~acre  site  on  Rig  Four  R.  R.  Deeded  Free. 
Natural  gas  for  fuel,  and  a  chance  for  immense 
profits  on  surrounding  property.  Small  invest- 
ment; no  experiment.  Write  for  details. 
Wm.  H.  Reid,       No.  277  Broadway.  New  York. 


jEbWARDS  AH;,Co 


TheR.  E.-A.  L.  Monitor  Belt. 

(Patented.) 


sm 


Hammer  rod  supported  in  two  places 

and  thrown  BtniiKlit  out  and  in  by  the 

,  armulurc,    striking   gong  on    inside, 

near  edge,thu8  gl\-inga  fuH.elearlone. 

All  springs  made  of  Phosphor  Bronze 
and  so  formed  that  there  1b  luast  pos- 
sible strain. 

Contacts  are  platinized,  adjUBtment 
Is  made  by  pressure  on  the  standard 
which  BUpporta  one  contact.  No  screws 
or  nuts  being  used  in  the  adjustment, 
bell  does  not  get  out  of  order  by  oper- 
ation. 

Ordinarily  the  weak  point  la  the 
pivot,  the  unreliable  one  the  adjust- 
ing screw  and  nut.  As  these  defecta 
have  bci?n  eliminated,  this  bell  will 
stand  hard  usage  and  operate  under 
I   adverse  conditions. 

The  hammer  entirely  concealed  by 
gong  and  cannot  be  tampered  with. 

It  is  especially  adapted  for  use  on 
street  car8.a8.1n  addition  to  the  advan 
tages  mentioned,  It  la  duet,  insect  and 
moisture  proof. 


f/EM/yowK  H-Y 
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With .  .  . 
100  Sizes  ot 

BI-POLAR, 
4-POLE, 
8-POLE, 
OPEN  TYPE, 
ENCLOSED  TYPE 


MOTORS    AND 
GENERA  TORS 


With . . . 


VERTICAL  or  HORIZONTAL, 
AUTOMATIC  or  THROTTLING, 
SINGLE  or  DOUBLE, 

inn  o«^*»««;*»^  "'*"''"■'■''*'' *''^"'' 

f  1/1/  %9lXGS  OW    SIMPLE  or  COMPOUND, 
HIGH  or  LOW  PRESSURE 


ENGINES 

At    Our    Commanit  We   are   Equipped 
to   Buna  ANYTHING  in  tite  way  of  a 

QEN  ERA  TING 

S^         ~~ 

From  IVi  to  100  K.  W. 


Bn  Fm  Sturtevant  Co., 


Boston,  Mass, 


NEW  YORK 


PHILADELPHIA 


CHICAGO 


LONDON 


STOP  THE  DEADHEADS! 


=ADOPT     OUR     POPULAR= 


and  Get  the  Money  that's  Due  You. 


AMERICAN   TOLI. 

CLE  VEinsMJ-PifiPi 


."^■^i. 


P^ 

^-  - 

t^ 

I^Dil 

'<:m 

lU- 

^ 

-^A 

We  supply  machines  for  local  work,  exchanges,  toll  lines, 
etc.  They  are  simple,  durable  and  reliable.  They  have  met 
with  unbounded  success  and  results  show  their  superiority 
over  other  makes.  They  cannot  be  put  out  of  order  with  muti- 
lated coins  or  slugs.  TRY  OTHER  MAKES.  Impossible  to  get 
connection  without  depositing  proper  coin. 

They  keep  your  collectors  honest. 

All  we  ask  is  a  trial;  your  orders  will  follow.  Machines 
sent  on  30  days'  trial.     If  not  satisfactory  can  be  returned. 

Send  for  our  new  descriptive  catalog. 


AMERICAN  TOLL  TELEPHONE  CO., 


50  SHERIFF    ST., 
CLEVELAND,  OHIO. 
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Switchboards  -Telephones 


MULTIPLE. 
TRANSFER. 
TOLL  LINE. 


COMMON  BATTERY. 
BATTERY  CALLING. 
GENERATOR     CALL. 


DISTRIBUTING  BOARDS 

MAIN   AND   INTERMEDIATE. 


PROTECTORS -ARRESTERS 


EXCHANGE    APPARATUS, 


THE   IMPROVED 

GRIGGS  DESK  TELEPHONE 

HOLDER  AHD  BRACKET. 

(Patent  applied  for.) 
It  Is  fndiBpenaable  to  every  otiB  usln^  a  tolephono 
onatlcsk.  Saves  Its  co&t  a  dozen  times  ov.  r.  Is 
both  a  time  and  money  saver,  Savea  time  and 
trouble  of  lifting  phone  oir  desk  when  locking  it. 
or  placing  on  desk  alter  bclnn  unlocke'1.  No  neces- 
sity lor  using  dunk  slide  us  holder,  and  ihus  pre- 
venting acuess  to  dmwers.  No  handling  of  phono 
at  all  necessary.  No  more  accidental  npsettlrg 
and  breaking  of  phone,  as  our  improved  telephone 
holder  preventa  Ic  all .  Your  tc'ephone  instantly  In 
place  when  needed,  nnd  jHPt  as  quickly  out  or  the 
way  when  not  wanted.  Its  merit  must  appeal  at 
once  to  every  tclephom- imer.  PrlcfltSOfl  O'la'-'i"; 
teed  to  give  natHifactlon,  ran  be  adjuptcdtoflt 
nnv  Hize  hase.  Dlsenimt  to  the  trade.  I.noal  rcpro- 
BciiUit.viBWanted  in  every rityoftho United BtaicB. 

THE  GRIGGS  MFG.  CO.,  79  Fifth  Ave.,  Chicago. 


( EXCHANGE    Al 
FORi  TELEPHONES, 

(cables. 


GABLE  TERMINALS  FOR  ALL  USES. 
POLE   HOUSES. 


We    manufacture    the    only    complete    line 
of  Telephone   Apparatus. 

WRITE    FOR    ESTIMATES. 

STERLING  ELECTRIC  CC, 


FACTORY  AND  MAIN  OFFICE: 
LAFAYETTE,  IND. 


CHICAGO  OFFICE: 
1259  MONADNOCK  BLOCK. 


Continental  Telephone  Construction  Co. 

GENERAL  CONTRACTORS  FOR  TELEPHONE,  ELECTRIC 
LIGHT,  HEAT  AND  POWER  PLANTS. 

MARQUETTE    BLDC,   CHICAGO 


YOURTELEPHONECABLES ARE  SAFE 

WHEN     PROTECTED    BY    A 

Moon  Fuse  Terminal  Head. 

They  have  never  lost  a  cable. 
Thousands  in  use  show  complete  protection. 

THE  OUTER  METALLIC  CASING 

DUST,  RUST  AND  WEATHER  PROOF. 

An   additional  protection  against  ligtitnins:. 
Hasy   of  access;   nothing  to  get  out  of  order. 
Do  not  use  a  wooden  box.     It  is  not  suitable. 

WRITE  FOR  CATALOGUE, 


THE     IVIOOIM     IVIF-O.     CO., 

43-49  South  Canal  Street,  Chicago. 


Farr  Telephone  and  Construction  Supply  Go. 

I8-I20    West   Jackson    Boulevard,    CHICAGO. 

We  are  the  Leaders  in  Telephones  #  Supplies. 

ORI>RR!«  FILJCEI)  SAME  DAY  WE  RECBIVE  THRMiNO  DE1.AY.  OCR 
«iOODIli  ARK  SUPEKIOB  TO  ANV  OTHER  MAKE.  RRIRKING  TEI.K. 
PHONES,  l«tO,«00  OHMS,  SOTO  40OSi  A  l,l«E.  GKARASTTEEO  BRACKETS 
PIKS.Gi.ArtS  IKSKLiATOBS,  WIHEOF  Alii,  KISiUS.  CROSS  ARMB.POLiB 
STEPI",  CROSS  ARM  BR  VCE^,  H.KOB!>,  BATTEBV  »UPPL.1ES  andTOOL,S. 

EVERYTHING  GUARANTEED    OR   MONEY  REFUNDED. 

-  Send  forour  new  lianger  No.  40.    Sent  Free. 


No.  I.    EXCMANQE  TELEPHONE. 


N0.9A.    BRlDQI^a. 
100,000  Ohms. 


No.  7A.    BRIDQlNa 
100,000  Ohms. 


No.  14.    EXCHANQE  TELEPHONE. 
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IDEAL  SELECTIVE  LOCK-OUT 
PARTY  LINE  SYSTEM   ^?»"„?r" 

RINGS  ONLY  PARTY  WANTED  AND  LOCKS  ALL  OTHERS  OUT. 


IDEAL  AUTOMATIC 
EXCHANGE  SYSTEM 


FOR 

FARMERS'    LINES  AND 

SMALL  TOWNS. 


SWITCHBOARDS 

ANY     SIZE. 


BRIDGIKG,  SERIE8  AIS'D 
CEXTRAL  EXEBOV 

TELEPHONES. 


WRITE  US  AND  WE  WILL  TELL 
YOU  ALL  ABOUT  IT. 


ESTIMATES    FURNISHED    UPON    APPLICATION. 

THE  U.  S.  ELECTRIC  MANFG.  CO., 

aOOO    ETAA    STREET,    BT]TL,ER,    PA. 


BOSTON  CABLE  CLIP 

THE  STANDARD  EVERYWHERE. 


ADJUSTABLE  TO  ANY  SIZE  CABLE. 

STRONGEST.     SIMPLEST.     BEST. 


CHASE-SHAWMUT  CO, 

BOSTON, 

SOLE   MANUFACTURERS. 


The  Latest 
Developments 
In  Telephony. 


SOME    NEW   FEATURES 
ON  TELEPHONES. 

A  telephone  with  all  wires,  binding  posts  and  termi- 
nal screws  concealed. 

A  transmitter  constructed  avoiding  the  use  of  felt, 
plush  or  other  material  subject  to  become  compressed 
and  unserviceable,  and  with  its  circuit  independent  of 
its  frame  and  arm. 

An  arm  hinged  on  a  false  base  to  avoid  unscrewing 
from   its  backboard  and  splicing  the  wires  when  testing. 

A  receiver  with  an  adjustable  horseshoe  magnet, 
with  its  diaphragm  tirmly  clamped  to  an  adjusting  metal 
head  by  a  metal  ring  and  With  no  metal  parts  exposed. 

A  generator  mounted  on  a  removable  base  and  with 
its  crank  insulated  from  the  shaft. 

A  ringer  with  a  convenient  thumbscrew  adjustment 
for  the  armature  and  an  adjustable  bell  hammer  pin. 

A  telephone  with  no  exposed  metal  parts  forming 
any  part  of  the  circuit  at  any  time. 

ALL  IMPROVEMENTS  FULLY  PATENTED. 


ALL 

EQUIPMENT 

ABSOLUTELY 

NON-INFRINGING 


FULLY 
GUARANTEED. 


CORRESPONDENCE    SOLICITED. 


I.  LI 

Harrison  and  Clinton  Sts.,  CHICAGO,  U.  S.  A. 
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TO    THE 


"INDEPENDENTS" 

''May  this  be  the  best  year  you   ever  hatt, 
and  the  poorest  you  vtfi/t  ever  havom" 

HIGHEST  GRADE  TELEPHONES 

During  the  past  year  have  been  built  by  the  Kellogg  Company  at  the  rate  of  2,000  per  week,  and 
each  'Phone  is  equipped  with  a  Transmitter  better  than  the  "Bell  Solid  Back,"  and  a  Receiver 
equally  as  high  grade,  fully  guaranteed  by  the  manufacturers.  Bulletin  No.  5  describes  both  of 
these  instruments.  Kellogg  apparatus  has  gained  the  enviable  opinion  of  all  discriminating 
telephone  users,  and  the  fact  that  the  Kellogg  Company  was  awarded  the  only  gold  medal  on  the 
merits  of  its  "Systems  and  Apparatus"  at  the  Pan-American  Exposition  is  positive  proof  that  this 
opinion  is  well  founded. 

Telephones  and  Switchboards  for  complete  exchanges  of  any  size.  Free  from 
complicated  and  poorly  constructed  devices.  Most  modern  equipment  and 
handsome  in  external  appearance.  Best  of  ntaterial  used  throughout.  All 
switchboard  apparatus  supported  on  a  structural  steel  frame= 

don't  be  deceived  by  gold  medals  given  for  "service"  for  WHICH  NO  ONE  ELSE  COMPETED. 


Switchboards 


Magneto, 
Comnton  Battery, 
Combination 
Comnton  Battery 
and  Magneto, 
Multiple  and  Trans- 
fer Systems, 
Toll  Equipments, 
Private  Branch 

Exchanges. 


HIGHEST 
GRADE. 


'TT—-7; —  — ■     ■ ■ -■     ■      r ~ —                                                        VB 

Telephones 

That  have  stood 
the   tests   of 
the   largest   ex- 
changes. 

W^    ■ '*##<fttA'* -M- W    .^     :--  }i^-#^fe-ii^:^S^- 

' 

■  "^  «l   ^***#A^  ■;-M^..'^^i-^S^^.=:--^ 

i 

PROMPT 
SHIPMENTS 
ON  ALL 
TELEPHONE 
APPARATUS. 

Scranton,  Pa.,  Exchange,  Capacity  6,00O  Lines. 


A  FEW  OF  TH£  EXCHANGES    BUlLT  AND    INSTALLED    BY  THIS   COMPANY. 


Cleveland,  O-, 
St.  Louis,  Mo.. 
Pittsburg,  Pa.  (Main 

and  Branches). 
BaltiiDore,  Md.  (Main 

and  Branches), 
Columbus,  O., 
Scranlon,  Pa., 


Equip- 
ment. 
9,600 
8.800 


Carmc- 

ity. 

20,000 
20,000 


>,S30      20,400 


5.760 

5,100 
3,000 


14.400 
6,000 
6,000 


E<iul|.- 

Capac- 

ment. 

ity. 

London,  Eng. , 

5oo 

5  600 

Pittsburg,  Pa., 

4,080 

5,400 

Baltimore,  Md,, 

4.080 

5,400 

Indianapolis,  Ind., 

3.960 

5,000 

Johnstown,  Pa., 

1,440 

3,000 

East  Cleveland,  O., 

1,060 

2,000 

South  Cleveland,  0. 

600 

2,000 

EXCHANGES    BEING    BUILT. 


Philadelphia,  Pa., 
Detroit,  Mich., 
Dayton,  O., 

Richmond,  Va., 


Equip- 
ment. 

6,620 

6,000 

4  040 

1.640 


Capac- 
ity. 


14  400  Jackson,  Mich., 

12,000  Logansport,  Ind., 

7,200  Pekin,  III., 

5.600  Raleigh,  N.  C, 

and  many  others  of  various  sizes. 


Equlvi- 
ment. 

1,640 

980 

500 

800 


Capac- 
ity. 

3,000 

3,000 

1,600 

1,200 


rmimi^G: 


fjm'T'gj^^aifiitQ^v^^i^i.^JSi.  <^?e^^KR*^^ 
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Address,    229    South    Green    Street,    Chicago. 
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RINGER  MAGNETS 


TO  ANY  SIZE  AND  RESISTANCE. 


Either  INSULATED  or  BARE  Wire. 

Prices  for  any  quantity  on  application. 

VARLEY  DUPLEX  MAGNET  CO., 


82  Ijake  SK,  Cliicago. 


riiillipsaalp,  B.  I. 


HIGH-GRADE 
SERIES  'PHONE. 


Oneof;,:Le  strongest  Series  'Phones  o a 
the  market,  equipped  as  follows:  Double 
battery  box  bnd  backboard  of  highly 
fiaished  oak  or  walnut.4  bar. fully  nickeled 
generator,  SO  ohm  silk  wourid  adjust- 
able riugers.  '■Bell"  style  bipolar  hard 
rubber  receiver.  long  levei-  automatic 
switch,  Inng  distance  solid  back  adjust- 
able transmitter,  mounted  on  conceiled 
cord  arm  with  long  distance  induct  on 
coil  in  base.  Guaranteed  to  ring  loud 
through  20,000  ohms. 

PRICE,  $8.25. 

SE^•D  YOE  CIBCCLAR  KO.   17. 


STANDARD  CONSTRUCTiON  CO. 

90-98  MARKET  STREET,  CHICAGO. 


WE  CAN  SAVE  YOU  MONEY 


on  an  instrument  you  need,  not  only  on  the 
first  cost,  but  it  will  make  you  money  'every  day 
in  the  year.    Write  for  circular  and  prices. 


Illinois  Electric  Specialty  Co., 

Marquette  Building,  CHICAGO. 


IN 


LEICH  FOUR-PARTY  LINE  SELECTIVE  SIGNALING  SYSTEM. 


Our  instruments  worl<  perfectly. 

Ttiey  need  absolutely  no  adjustment  for 
any  line  condition. 

No  relays  or  springs  to  get  out  of  order. 

Do  you  know  that  you  can  give  satisfac- 
torily low  rates  only  with  perfectly  working 
parly  lines? 

The  saving  in  line  construction  and 
switchboard  apparatus  is  enormous  ! 

Low  rates  mean  doubling  your  patron- 
age and  increased  revenues  and  dividends. 
It  is  to  your  advantage  to  use  party  lines 
This  is  no  step-by-step  system,  and  our 
'phones  operate  with  power  generators  or 
pole  changers.  Well  adapted  for  small 
exchanges.  Particulars  and  estimates 
furnished  on  application. 


WRITE  ALSO  ABOUT  OUR 
SIMPLEX  TOLL  COLLECTOR. 
SAFE -SIMPLE- DURABLE. 


lETROPOLITAN  TELEPHONE  AND  ELECTRIC  CO., 

76    FIFTH    AVENUE,    CHICAGO. 


STANDARD 

Telephone  and  Electric 
Company, 

MADISON,  WIS. 

Manufacturers  and  Importers 

High  Grade 
Telephone  Apparatus 

EXCLUSIVELY. 
WRITE  FOR  CATALOGUE. 


TELEPHONES  and 

SWITCHBOARDS 


for  any  size  exchange. 


CO 
CO 


CO 


CORRESPONDENCE    SOLICITED. 

THE  STROMBERG-CARLSON 

70-82  W.  Jackson  Boul.,     TCI        IICP      OH 
CHICAGO,  U.  S.  A.  I  CLa   Iflrlli   UUa 


SWITCHBOARDS  and 
TELEPHONES 

That  free  you  from  all  troubles. 

CENTRAL  ENERGY  SYSTEMS. 

Send  for  Catalogues. 
Correspondence  Solicited. 

YOU  NEED  GOOD  APPARATUS. 
WE  MAKE  IT. 

We  can  help  you  to  start  right  and  earn  dividends. 


200  Capacity  Eureka  Switchboard. 


EUREKA  ELECTRIC  CO., 

CHICAGO,  U.  S.  A. 


T^ephone  Troubles 

ARE  UNKNOWN  WHEN  OUR 

CENTRAL  ENERGY  SYSTEM 


Is  Installed  in  Your  Exchange. 

IT  REPRESENTS  THE  HIGHEST  TYPE  OF  MODERN 
TELEPHONE  APPARATUS  AND  IS  PERFECT 
IN  EVERY  DETAIL. 


No,  34  Central  Ener^  Telephone, 


Our  Line  of  TELEPHONES,  SWITCH-BOARDS, 
PROTECTIVE  DEVICES  Is  Compiete. 

AMERICAN  ELECTRIC  TELEPHONE  CO., 

36-58  W.  Jackson  Boulevard,        CHICAGO,  U.  S.  A. 
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Here  Is  The  Instrument  You  Want 

SPECIAL  PRICE  FOR  JANUARY  ONLY. 

THIS    AD.    WILL    NOT    APPEAR    AGAIN. 

Our  Leader   Telephones 

ARE  THE  BEST  THAT  CAN  BE 
PRODUCED  AT  ANY  PRICE. 

^nOf  IaI  nffoi"  During  January  we  will  ship  to  any  purchaser  one  or 
V|ICwlCll  UllCri  (^g — not  more — of  our  Leader  Telephones  at  prices 
mentioned  below.  Terms,  cash  with  order.  Instruments  guaranteed  satisfac- 
tory. Try  them  thirty  days  and  return  them  at  our  expense  if  not  perfectly 
satisfactory  and  full  purchase  price  will  be  refunded. 

Our  Leader  Series  Telephones,  with  Batteries.  Each  -  -  $  8.00 
Our  Leader  Bridging  Telephones,  1,000  ohms,  with  Batteries.  Each,  |0,50 
Our  Leader  Bridging  Telephones,  1,600  ohms,  with  Batteries.    Each,     |0,75 


Central  Telephone  and  Electric  Co., 


909  Market  Street, 


ST.   LOUIS,    MO. 


KOKOMO  TELEPHONES 

\A/^EII  Sa-bis-Fy  YO«J. 

NOTHINCIN  FRONT  OF  THEM. 
Write  ua  for  yarticalars.  < 

KOKOMO  TELEPHONE  &  ELECTRIC  MFG.  CO., 

KOKOMO,  IND. 


No, 
20. 


The  Telephone  Company  of  America 

Long  Distance,  Central  Energy  System. 

The  only  up-to-date  100  per  cent,  system,  full  patent 
protection. 

The  only  first-class  system  at  a  cost  admitting  of 
no  competition. 

The  only  system  that  can  be  supplied  to  the  public 
at  two  cents  per  call. 

The  only  system  that  can  be  installed  in  every 
house,  office,  mill,  shop  or  other  place  of  business  at 
two  cents  per  call  and  insure  shareholders  a 
handsome  profit  on  their  investment. 

The  aim  of  the  Telephone  Company  of  America 
is  to  place  a  telephone  in  every  house  and  place  of  busi- 
ness and  to  limit  the  charge  for  its  use  to  two  cents 
per  call,  the  same  as  for  sending  a  letter. 

Installation  on  this  plan  admits  of  no 
competition.  s 

By  this  system  the  telephone  service  will  be  in- 
creased to  twenty  times  its  present  volume,  its  value  to 
investors  will  be  many  times  greater  than  that  of  any 
other  system,  while  the  cost  of  service  to  the  public  will 
be  only  two  cents  per  call,  or  one-third  the  lowest 
present  rates. 

The  central  office  and  station  telephone  apparatus 
are  of  the  highest  excellence  in  quality  and  appearance. 

For  particulars  write  or  call  at  the  office  of 

THE   TELEPHONE  COMPANY   OF  AMERICA 

719-721  Thirteenth  Street  N.  W.,  WASHINGTON,  D.  C. 


PLACE     YOUR 

"Want"  and  "For  Sale" 
advertisements  in  the 

WESTERN  ELECTRICIAN. 

Immediate  Returris. 


W.  H.  Crumb  &  Company, 

INDEPENDENT  TELEPHONE 
ENOINEERING  AND  CONSTRUCTION. 

1211  Monadnock  Building,      -      CHICAGO. 


BUY 


Your  Electrical  Kooks  of  the  Electrician 
Publishing  Co.,  Suite  510  flarquette 
Bldg.,  Chicago.  You  will  save  TIME  and 
MONEY  by  doing  so 


Write   for    a 


Catalogue 


describing   the   features 
of  the  .  .  . 

UNION 

TELEPHONE 
SWITCHBOARD 


Every  point  in  design  and  oper- 
ation meets  the   most  ex- 
acting demands  of 
modern 
switchboard    practice. 


Union  Switchboard  Go. 
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E,stablished    18  71 


Phone    Main    370=371 


The  Blakely  Printing 


IV 


Company 


PRINTE-RS    OF    THE, 

WE,STE-RN    E,LE,CTRICIAN 

Specialists  in  COLOR  WORK 

Half=Tones,  Catalogue  and  other 

HIGH=CLASS 
PRINTING 


M 


t 


One  of  the  Largest  Periodic 
cal  and  Newspaper  Publish= 
ing  Houses  in  America 

126=132  Market 
Street—Chicago 

Will  be  pleased  to  furnish 
estimates  for  any  class  of 
Printing  on  application 
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GET  UP  TO  DATE 


CENTRAL  ENERGY 

SYSTEMS  FOR 


X 


IVI 


^M 


EXCHANGES. 


100  Line  Visual  Signal  Central  Energy  Switchboard. 


J4. 

X 


X 


We  have  embodied  all  the 
latest  ideas  in  our  New  Cen= 
tral   Energy  Switchboards. 

Let  us  tell  you  about  them. 


Central  Energy  Wall  Phone. 


X 
X 


X 
X 


X 
X 
X 


Western  Electrical  Supply  Co 


X 
X 
X 

9  S 


l-OUIS,  U.  S.  A. 

Catalogues  and  Prices  on  Application. 


X 
X 
X 
X 
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IMENA/     EDITION 


Telephone  Hand-Book 


BY  HERBERT  LAWS  WEBB. 


^J<\& 


Containing  a  Chapter  on  '^Recent  Progress*'  which  brings  this 
practical  book  UP-TO-DATE. 


z^^ 


The  General  Principles  of 

Telephony 

Are  Now  Well  Established. 

The  Telephone  Hand-Book  deals  with  them. 

No  matter  what  kind  of  Telephones  and  Switching  Apparatus  you  use, 

or  expect  to  use, 

YOU  WILL  FIND  IT  USEFUL. 


It  is  a  Practical  Book 

for  the  Practical  Man 

and  for  the  Student. 


PRICE  $1.00  POSTPAID. 


ELECTRICIAN  PUBLISHING  CO., 

510  Marquette  Building,  CHICAGO. 
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"ELECTRIC  LIGHTING," 

A  PRACTICAL  EXPOSITION  OF  THE  ART  FOR  THE  USE  OF 

Engineers,  Students  and  Others   Interested  in  the  Installation  or 

Operation  of  Electrical  Plants. 

BY    RRAIMCIS    B.    CROCKER, 

Professor  of  Electrical  Engineering,  Columbia  University,  New  York. 

Price  33,  Prepaid.     -      Practical  and  iJp-'-to-Da'te. 

Just  the  Book  you  want.    450  Pages,  over  150  Illustrations.    Read  the 
-TABI-E    OF-    OOIMTEIMTS: 

Chapter  I,  Introduction;  Chapter  II,  History  of  Electric  Lighting;  Chapter  III,  General  Units  and  Measures;  Chapter  IV,  Classification 
and  Selection  of  Electric  Lighting  System;  Chapter  V,  The  Location  and  General  Arrangement  of  Electric  Lighting  Plants;  Chapter  VI,  Build- 
ings for  Electric  Lighting  Plants;  Chapter  VII,  Possible  Sources  of  Electrical  Energy;  Chapter  VIII,  The  Steam  Engine,  History  and  GenfTal 
Principles;  Chapter  IX,  Steam  Boilers  for  Electric  Lighting;  Chapter  X,  Steam  Engines  for  Electric  Lighting,  General  Construction;  Chapter 
XI,  Typical  Forms  of  Steam  Engine  for  Electric  Lighting;  Chapter  XII,  Steam  Engines  for  Electric  Lighting,  Selection,  Installation  and 
Management;  Chapter  XIII,  Gas,  Oil  and  Hot  Air  Engines;  Chapter  XIV,  Water  Wheels  and  Windmills;  Chapter  XV,  Mechanical  Connec- 
tions between  Eiigines  and  Dynamos,  Direct  Coupling,  Belting  and  Shafting;  Chapter  XVI,  Toothed,  Friction  and  Other  Gearing;  Chapter 
XVII,  Principles,  Construction  and  Management;  Chapter  XXI,  Applications  of  Accumulators  in  Electric  Lighting;  Chapter  XXII,  Switch- 
boards, Including  Switches,  Fuses  and  Circuit-Breakers;  Chapter  XXIII-,  Electrical  Measuring  Instruments;  Chapter  XXIV,  Lightning  Arresters. 

Every  Engineer  and  Electrician  who  desires  to  thoroughly  master  the  Art  of  Electric  Liighting  should  have  a  copy  of 

this  book.    Sent  promptly. 

ELECTRICIAN  PUBLISHIN6  COMPANY. '"''  ^'"  "^'^""^ '"''"'' 


Januafy  4,  196^ 
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8AS  ENGINES  FOR  ELECTRIC  LIGHTING. 

Regulation  guaranteed  With- 
in 2  per  cent. 
All     Engines     are    of    TWO 

CYLINDER  TYPE. 
Built  In  sizes  from  4  to  600 

horse-power. 

GASOLINE  ENGINES,  same 

characteristics  as  above. 

THESE  ENGINES  CAN  BE    DIRECT   CONNECTED  TO  ALL  STANDARD  DYNAMOS. 

The  Modern  Gas  Engine  Ce.,  Buffale,  N.  Y. 


M'CORMICK  TURBINE. 

On  Vertical  or  Horizontal  Shaft. 
Especially  Adapted  for  Electrical  Work* 

QlvcB  a  higher  percentage  of  useful  effect  than  anv  other  water-wtaee 
heretofore  made.  All  sizes,  right  and  left  band,  are  built  from  patterns  per' 
fected  under  systematic  tests  In  the  Holyoke  Testing  Flume. 

Parties  having  power  plants  which  are  unsatisfactory,  and  those  contem 
plating  the  Improvement  of  powers,  will  find  It  to  their  interest  to  confe. 
with  us,  as  we  are  willing  to  guarantee  results  where  others  have  failed,  n< 
matter  what  make  of  turbine  baa  been  lo  use.  STATB  RBQUIRBnBNT.' 
AND  SBND  FOR  CATALOQUB. 

S.  MORGAN  SMITH  CO.,  York,  Pa. 


BULLOCK  ELECTRIC  MFQ.  CO. 
Cincinnati,  U.  S.  A. 

WAONER  ELECTRIC  MFQ.  CO. 
St.  Louis,  U.  S.  A. 

Direct  and  Alternating  Current 
Equipments   for   Electric  Light 

and  Power. 

287 


iS  VICTOR  TURBINE 


mounted  on  horizontal  shaft  is  shown  by  the  cut  herewith.  The  water 
is  discharged  at  one  end  through  the  draft  tube,  and,  in  this  case,  the 
usual  end  thrust  connected  with  single  wheels  is  entirely  provided  for. 
The  high  speed,  close  regulation,  great  capacity,  high  efficiency,  perfect 
cylinder  gate  and  steady  motion  are 


SALIENT 
FEATURES 
OF  THE 
VICTOR 
TURBINE. 


We  make  a.  specialty  also  of 


STEAM  AhID  POWER  PUIMPING  MACHINERY  FOR  ALL  PURPOSES. 
AIR  COMPRESSORS  FOR  THE  AIR  LIFT  SYSTEM  AND  GENERAL  USE. 
JET  AND  SURFACE  CONDENSERS,  AIR  PUMPS.  VACUUM  PUMPS, 
STILWELL'S  FEED  WATER  HEATERS. 
OIL  MILL  MACHINERY  AND  FILTER  PRESSES. 

If inte'csted  address 

The  Stilwell-Bierce  &  Smith-Vaile  Co., 

257  Lehman  St.,  DAYTON,  OHIO,  U.  S.  A. 

NEW  YORK,  141   Broadway.  PHILADELPHIA,  612  Arch  St. 

BOSTON,  73  Oliver  St.  CHICAGO,  31 1   Dearborn  St. 

NEW  ORLEANS,  304  Hennen  BIdg.  LONDON,  E.  C,  97  Queen  Victoria  SI. 

BALTIMORE,  316  Equitable  BIdg. 
UUFKETTER  &  BENDIT  M.  E.  CO..  Sales  Agents,  810  Olive  St.,  ST.  LOUIS,  MO. 
E.  F.  AUSTIN,  Sales  Agent,  Smith  Block,  PITTSBURG,  PA. 


STUDENTS 


Will   find   that   the  W  estern  I 
Electrician    can    help    them 
wonderfully   in   the   study    of 
electricity.     Subscribe  now. 
$3.00   per  year,  in  advance. 

Electrician  Publisliing  Co., 


l     Suite  510  Marquette  BIdg.,      •     CHICAGO   j    '^ 


REG.TRAOE  MARKS 


The  Phosphor  Bronze  SmeltingCo.Qmited, 

2200  Washington  ave.,philadelphia. 

"ELEPHANT  BRAND  PHOSPHOR-BRONZE" 

ING0TS,CASTINGS,WIRE,RODS,SHEETS,ETC. 

—  DELTA    METAL 

CASTINGS,  STAMPINGS  and  FORGINGS 
ORIGINAL  AND  Sole  Makers  IN  THE  U.S. 


Subscription    Blank— Foreign. 
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ELECTRICIAN    PUBLISHING   CO., 

5IO  Marquette  BIdg.,  Chicago,  U.S.A. 

Gentlemen :  * 

Inclosed  find  |S  °°  for  which  please  3end  THE  WESTERN  ELECTRICIAN 


$2.50' 


12 


weekly  to  the  following  address  for    (.    months;  this  order  to  go  into  effect 
with  current  number. 


Name. 


$5,00  a  Year      (52  Numbers) 
$2.50  6  Montlis  (26      "     ) 


Address. 
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The  Mietz  St  Weiss  Gas  and  Kerosene  Engine 

GOLD  MEDAL   PAN-AMERICAN   EXPOSITION,    1901. 
BURNS    KEROSENE. 

CHEAPER  AND   SAFER   THAN  GASOLINE. 

AUTOMATIC,  SIMPLE,  RELIABLE. 

NO  ELECTRIC  BATTERY  OR  FRAME  USED. 

FOR  PUMPING,  ELECTRIC  LIGHTING,  CHARG- 
ING STORAGE  BATTERIES  AND  ALL  OTHER 
POWER  PURPOSES. 

PERFECT  REGULATION. 

DIRECT   COUPLED    OR    BELTED    TO    DYNAMO. 

A.    MIETZ,    128-138  Mott  street,    NEW   YORK. 


HAWKINS' 


NEW  CATECHISM 
OF  ELECTRICITY. 


Plan  of  the  Work,  Contents,  Etc. 

The  New  Catechism  of  Electricity  will  be  found  to  be 
surprlslncly  plalo,  and  free  from  useless  and  ambiguous 
terms.    Ine  plan  upon  which  It  is  arranged  is  unique. 

The  book  is,  first  of  all,  intended  to  be  plain  and  in- 
structive; some  300  illustrations  have  been  introduced, 
so  that  the  mere  pictures  will  afford  almost  a  knowledge 
of  the  subjects. 

It  is  a  school  book  from  the  manner  in  which  It  pro- 
ceeds from  the  simple  facts  to  the  abstract  principles 
which  the  facts  indicate;  It  is  also  a  book  of  reference 
through  the  Index  of  seventeen  double  columns  of  fine 
type  pages;  by  means  of  this  index  a  thousand  items  of 
practical  Imporiance  are  atonce  available. 

It  is  an  up-todaie  work,  which  has  cost  a  large  outlay 
of  capital  and  time,  and,  in  short,  it  is  doubtful  if  any 
more  attractive  book  has  ever  been  issued— or  one  more 
useful. 

The  subjects  treated  upon  are  as  follows:  Bedlcatlon 
to  Thomas  A.  Edison,  with  engraving  of  Mr.  Edison; 
Preface  and  Introduction;  Nature  and  Source  of  Elec- 
tricity and  Magnetism. 

The  Dynamo;  Conductors  and  Non-Conductors ;  Sym- 
bols, abbreviations  and  definitions  relating  to  electric- 
ity; Parts  of  the  Dynamo;  The  Motor;  The  Care  and 
Management  of  the  Dynamo  and  Motor. 

Electric  Lighting;  wiring-  The  rules  and  require- 
ments of  the  National  Board  of  Underwriters  in  full; 
Electrical  Measurements. 

The  Electric  Kallway;  Line  Work;  Instruction  and 
Cautions  for  Linemen  and  the  Dynamo  Room;  Storage 
Batteries;  Care  and  Management  of  the  Street  Car 
Motor;  Electro  Plating. 

The  Telephone  and  Telegraph;  The  Electric  Elevator ; 
Accidents  and  Emergencies,  etc.,  etc. 

The  full  one-third  part  of  the  whole  work  has  been 
devoted  to  the  explanation  and  Illustrations  of  the  dy- 
namo, and  particular  directions  relating  to  its  care  and 
management;— all  the  directions  are  mven  Intheslm- 
PRICE  $2.00.  plest  and  most  kindly  way  to  assist  rather  than  confuse 
the  learner.    The  names  of  the  various  parts  of  the  ma- 
chine are  also  given  with  pictorial  illustrations  of  the  same. 

In  the  Catechism  no  less  than  25  full  page  illustrations  have  been  given  of  the  various  dynamo 
machines  made  in  different  parts  of  the  country,  and  an  equal  number  of  part  page  Illustrations. 

ELECTRICIAN  PUBLISHING  CO.,  510  Marquene  BIdg.,  CHICAGO. 


Standard  Electrical  Dictionary. 


By  prof.  T.  O'CONOR  sloane. 

"Arithmetic  of  Electricity."  "Flectrlclty  Slmpllfled." 
akli     ■  *■' 


Author  of ' 

"Electric  Toy  Making,'  -  Etc. 

682  Pages,  393  Dlustrations.  Handsomely  bound  in  cloth,  8to,  $3. 

An  Entirely  New  Edition,  Brought  Up  to  Date 

and  Greatly  Enlarged. 

COMPLETE-CONCISE-CONVENIENT. 

In  publishing  the  "Standard  Electrical  Dictionary."  the  author 
has  adhered  to  what  the  v/erk  purports  to  be,  exhausting  the 
subject  of  electrical  terms,  giving  each  title  the  clearness  of  ex- 
planation necessary  to  make  the  understanding  of  It  complete 
without  unnecessary  elaboration.  In  this  work,  every  electrical 
word,  terra,  or  phrase  will  be  found  Intelligently  defined. 

A  practical  handbook  of  reference,  containing  defiLltlons  of 
about  6,000  distinct  words,  terms  and  phrases. 

The  work  is  absolutely  Indispensable  to  all  in  any  way  inter- 
ested in  electrical  science,  from  the  higher  electrical  expert  to 
the  everyday  electrical  workman.  In  fact,  It  should  be  In  the 
possession  of  all  who  desire  to  keep  abreast  with  the  progress  of 
this  branch  of  science. 
ELECTRICIAN  PUBLISHING  CO.,  BIO  MarqueHe  BIdg.,  Chicago. 


I -ben-ted 


Jephony. 


A  review  of  patents  pertaining  to  Telephones  and  Telepbonlc  Apparatus  by  the 

American  Electrical  Engineering  Association. 

COSTTEBTTS :  Introductory.— Percentage  of  Parents  Sustained— Supreme  Court  Decisions. 
—Berliner  Case.— Induction  Coll.— Drawbaugh  Cases.— Hunnlngs  Transmitter.- Subscrlbers'Calls, 
— Switchboards.- Law  System.— Mann  Syt-tem. —Multiple  Board.— Express  System.- Bayerot-Hess 
System.— Comparative  Advantages.  Multiple  and  Divided  Board  Systems.— Carney  Plug  Board.— 
Brief  Mention.- Automatic  Switchboards.— Ccncluslons.— Index. 

Patent  of  A.  G.  Bell.  No.  174,466.  Patent  of  Emile  Berliner,  No.  233,969.  Patent  of 
Bmile  Berliner,  No.  463,669.  Patents  of  Emile  Berliner  In  Parallel  Columns.  Patent  ot 
C.  A.  Cheever.  No.  208,463.  Patent  of  H.  H.  Eldred,  No.  303.714.  Patent  of  Tho.s.  A. 
Watson.  No.  256,258.  Patent  of  L.  B.  Firman,  No.  283,334.  Patent  of  M.  G.  Kellogg, 
No.  247.199.  Patent  of  C.  E.  Scribner,  No.  330.058.  Patent  of  C.  E.  Scribner,  No.  300.144. 
Trunking  Principle.  Patent  of  Shaw  &  Childs,  No.  319,856.  Mann  System.  Patent  ot 
L.  B.  Plrman,-  No.  262,576.  Western  Union  Pin  Switch.  Express  System.  Patent  of 
Sabin  &  Hampton,  No.  613.534.  Subscriber's  Automatic  Signal.  Raverot-Hess  System. 
Patent  of  M.  J.  Carney,  No.  268,886.    Apostoioft  System. 

)         Haodsomely  Bound  In  Cloth,  Sent  Prepaid  on  Receipt  of  Price,  $1.50. 

Electrician  Pablisliiiig  Co.,  510  Marinette  BIdg.,  Chicago. 


Subscription  Blank— Domestic. 


< 

S| 

o 

S£ 

a 

cc 

0 

> 

!-> 

» 

OS 

u 

Uj. 

£ 

US 

>       o 

ZDC       a 
u       a 

UJ  ;  Ji^ 
h  ti 
0)     ^i 

u 

i 
o 


1901. 

ELECTRICIAN   PUBLISHING  CO., 

6IO  Marquette  BIdg.,  Chicago. 

Gentlemen: 

Inclosed  find  ff;^,  for  which  please  send  THE  WESTERN  ELECTRICIAN 

12 
weekly  to  the  following  address  for    ^    months  ;  this  order  to  go  into  efTect 

with  current  number. 

Name 


$3,00  a  Year     (52  Numbers) 
$1.50  6  Months  (26      "    ) 


Address. 


BINDERS 

FOR  THE 

Ifosb  UciaA 

$1.00  Each. 

tamiiiiiFaCo., 

CHICAGO. 


January  4.  1902 
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CEDAR  POLES 

LfNDSLEY         BR0THE:f?5         COMPANY 

MENOMINEE:,  MICH.,  POF?TLAND,ORC&0W     AMD      SPOKAWE  W/ASH. 
WHOUE-SALE  PRODUCERS 

so-roor    TO    80- FOOT     poles    our    -SPEOIALTY. 


25  FOOT  5, 5>^,  6 and  7  inch  POLES. 
30  FOOT  5,  6,  and  6><  inch  POLES. 

GET  OUR  PRICES  ON  THESE  OR  ANY  OTHER  STANDARD  SIZE  FOR  QUICK  DELIVERY. 

MALTBY  LUMBER  CO.,  BAY  CITY,  MICHIGAN. 


CEDAR  POLES,TIES,  POSTS,ETC. 

A  complete  stock  of  these  commodltle!«  con- 
venient tor  immediate  shipment.  It  will  pay 
you  to  favor  us  with  your  inquiries 


SUCCESSORS  TO 
THE  PORTER-MORSE  CO. 


THE  MORSE  CEDAR  CO. 


PRINXIPM  OFFICES, 
SAGINAW,  MICU. 


M.KLEIN    &  SON 

LINE  BUILDERS'  TOOLS. 

Our  Tool   Book    tells    about    them. 
U  is  of  interest  to  all  liuemen.  Get  a 
copy  now.      FREE, 
Headquarters  for  Linemen's  Tools. 

MATHIAS  KLEIN  &  SON.  ""^^TcSS'o^-x^t^^- 


THE  TENNESSEE  LUMBER  CO. 

Is  headquarters  for  red  cedar  and  chestnut  tele- 
phone poles,  fence  posts,  barn  poles,  railway 
and  highway  piling,  locust  insulator  pins,  and 
all  kinds  of  hardwoods. 

Main  Office,  Lewlsburg,  Tenn.,  Brinch  Office, 

KeUertoa,  la.,  Oak  Mills.  Moatlcello.  Ark. 


POLES. 

WHITE  CEOARo 

IDAHO  CEDAR  DP  to  80  tt. 


BERTHOLD 
&  JENNINGS, 

STi  LOUIS. 

Chemical  Building. 


CROSS 
ARMS. 

LONG  LEAP 

PINE  AND  FIR. 


Michigan  White  Cedar  Poles. 


A  LARGE  ASSORTMENT,   ALL  SIZES. 

We  are  making  very  attractive  prices  on  a  large  stock 
of  25 foot  5  and  6  inch  top,  30  foot  7  inch  top  and  up. 

Orders  filled  promptly  In  carload  lots.    Correspondence 
solicited.     Write  to  Escanaba,  Mich.,  office  for  prices. 


?       ? 


?      ? 


KELLOGG  SWITCHBOARD  &  SUPPLY  CO., 

Congress  and  Green  Sts.,  Chicago,  III. 


CEDAR  POLES. 

Piling  and  Street  R.  R.  Ties. 

C.  H.  WORCESTER  CO., 

MARINETTE,  WIS. 

Producers  and  Wholesalers  of  White  Cedar  Products. 


CEDAR  POLES. 


We  have  an  extra  nice  lot 
of  long  poles,  up  to  70  ft.; 
also  short  poles  and  posts. 
-SEND  IN  COPY  OF  YOUR  WANTS. 


THE  WILBUR  LUMBER 

MILWAUKEE,   WIS. 


CO. 


POLES,  TIES,  POSTS.  "SXrH™ 


PRODUCERS. 


We  want  your  inquiries  always. 


FDARPflirS  JOHN  H. FOWLER 

JL.L//1     \    I     UlmLmVJ         1705-7   flSHCfi"  BLOG-..  CHICAGO. 


POLES 


W.  C.  STERLINS  &  SQH. 


MONFIOE,   MICH. 

Elevan  Pole  Ystrda  iQ  Michigan. 

WlwlBsBle  Producer,  for  ao  7e.r.. 


TIES. 


In  Your  Stocking 

Did  you  find  a  CREEN    BOOK 

of   Hardware  Specialties  ?      If     we 

If  we  did  not  have  it  or  you  did  not  receive 


had  your  address  one  was  sent   to  you. 

any,  send  us  your  name  and  address  and  we  will  send  you  one. 

UTICA   DROP   FORGE  &  TOOL   CO. 

SMITH    &    HEMENWAY    CO., 

ASK  YOUR  DEALER  FOR  THESE  GOODS.         296  Broadway,  New  York  City. 


Only  10  Cents  Each 

Practical  Books 

ON 

Electricity. 

How  to  make  a  dynamo. 
How  to  make  a  telephone. 
How  to  make  an  electric  motor. 
How  to  make  a  storage  battery. 
How  to  make  a  WImhurst  electric  machine. 
How  to  make  a  magneto  machine. 
How  to  make  a  medical  induction  coll. 
How  to  make  a  pocket  accumulator- 
How  to  make  a  plunge  battery. 
How  to  make  a  voltmeter. 
How  to  make  a  galvanometer. 
How  to  make  a  hand  dynamo. 
How  to  make  a  talking  machine. 
How  to  make  a  H  H.  P.  dynamo  or  motor. 
How  to  make  a  toy  motor. 
How  to  make  an  electric  bell. 
How  to  make  a  telegraph  instrument. 

These  books  are  illustrated  and  will  be 
sent  prepaid  on  receipt  of  price. 

Electrician  Publ'g  Co., 

510  Marquette  Building, 
CHICAGO. 


When  in  search  of  a 
position  advertise  in 
the  == 

Western  Electrician. 


W.  H.  ANDERSON   &  SONS, 

16  MACOMB  ST..  DETROIT,  MICH. 

IRON  and  STEEL  WORK  and 

TOOLS 

FOR 

TELEPHONE  AND  RAILWAY  CONSTRUCTION. 


Electric  Healing  Apparatos. 

SEND  FOR  64.PAGE  CATALOGUE. 

"UNIT"  ENAMELED  RHEOSTATS. 

The  Simplex  Electrical  Co., 

Cambridgeport,    Mass. 
CHICAQO,    Monadnock    Block. 


RED  CEDAR  PILING,  POLES  AND 
POSTS,  all  lengths.  J.  p.  MEREDITH 
CEDAR  CO..  Memphis,  Tenn. 


SOUTHERN 


White  Ctdar  Poles 


^  ■■  ■■     I     1 1  ■      I  ■  ■■  THE   BEST  POLE  IN  THE  MARKET  FOR 

'"^'^    ■    ■■^■■■"    TROLLEY  &  ELECTRIC  LIGHT  WORK. 

Yellow   Pine  Cross-Arms,    Locust  and   Oak   Pins. 

Large  Stock  Always  on    Hand.      Ask  for  Prices. 
STANDARD  POLE  &  TIE  CO.,  No.  44  Broad  Street,  New  York,  N.  Y. 


R.   H.   LEAVITT, 

CAPRON,   ILL. 

Manufacturer  of 

STANDARD    ELECTRIC-LIGHT    AND    TELEPHONE 

CROSS-bRM    BRACKETS   AND   PINS. 

Write  us  for  prices.     We  like  it.    WUl  sit  up  late 
and  rise  early  lo  answer  you  and  till  yoiirorder-^. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Lirgt  Stock  Conilanilyon  Hand. 


Poles 


"VARbs:  iF^KMi^NiNfe,  MicK.  _  •SCREEN Bav.a^aTb.  _    New  ur»)3oW.  "Wis. 


Bound  Volumes 


j^ESTERN  [lECTRICIAN 

FOB  SALE. 

From  Vol.  1  to  Date. 

ADDRESS 

ELECTRICIAN  PUBLISHING  CO., 

510  Marquette  Building,  CHICAGO 
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MEDIUM    AND 

HIGH    SPEED 


ENGINES. 


HIGHEST    EFFICIENCY, 
BEST  CONSTRUCTION. 


lAUL. 


IIMOINI 


CHICAGO  OFFICE: 

1526  Monadnock  Building. 


ERIE,  PENNSYLVANIA. 


I 


HIGH-GRADE 


ENGINES 

VERTICAL  AND  HORIZONTAL. 
AUTOMATIC  AND  THROTTLING. 
BELTED  OR  DIRECT  CONNECTED. 

GUARANTEE    PERFECT    REGULATION    FOR     ELECTRIC     LIGHTING 

AND    POWER    SERVICE   FROM    2   HORSEPOWER 

TO   50   HORSEPOWER. 

W.  BAYLEY  &  SONS  CO., 

MILWAUKEE,    WIS.,  U.  S.  A. 


EXCELLENCE 


The  C.  H.  &  D.  Ry. 


BETWEEN 


Cincinnati,  Chicago, 

DAYTON,  INDIANAPOLIS, 
TOLEDO  AND  DETROIT. 

Standard  and  Compartment  Sleepers. 
Parlor  and  Cafe  Dining  Cars. 

D.  C.  EDWARDS, 

Passenger  Traffic  Manager.         Cincinnati.  0. 


JEFFREY 


ELEVAriNG, 
CONVEYING, 
POWER 
TRANSMISSION 


TTTiF 


mm 


1 


FOR  CATALOGUE, 

ADDRESS 

THEJEFFREYMFG.CO. 
COLUMBUS,  0.  ■■ 


ABOUT  THE  PENNSYLVANIA  LINES, 

The  verdict  given  by  the  general  public, 
tbat  the  rennsjivania  System  offers  the 
most  coDifortable  and  quickest  service  from 
Chicago  to  Pittsburg.  Philadelphia,  Balti- 
more, Washington  and  New  Vork,  Is  ondla- 
puted  by  thousands  of  patrons  who  have 
used  these  lines.  The  dining  car  service  Is 
unsurpassed.  The  scenery  through  which 
the  road  runs  Is  the  most  beautiful  of 
which  The  East  can  boast— the  famous 
Horse  Shoe  Curve  alone,  being  oue  of  the 
rarest  sights  to  a  visitor  from  the  weatern 
states.  The  traveler  Is  guarded  on  all 
sides  by  experienced  employes  and  no  pains 
are  spared  to  make  the  journey  one  of  emae 
and  safety. 

If  yon  contemplate  a  journey  to  the  Btast, 
full    Information    may   be  obtained   bj   ad- 
dressing H.   R.   DERING, 
Assistant  General  Passenger  Agent, 
248  Sovth   Clsrk  street,  CblcsffO. 


f  Sheet-Steel  Indian  Cano5\ 

f  NoQ-siukaljlo  and  indestructible.  14  feetlong,  891ticb  beam.  M 


■  Twcnty.Two  Dollars,  Net    ^'^^^MS^^^-^t 

^W.  IT.  MITLLrKS.  362DepotSt..8ALEM.OinO-^ 


The 
Pioneer 


Famous 


Limited. 


Train 
of  the 

World. 


Chicago— St.  Paul— Minneapolis 

VIA 

The  St.  Paul  Road. 

(Chicago,  Milwaukee  &  St.  Paul  Ry.) 

Equipment  and  Service 
Unequaled. 

Time  tables,  maps  and  information 
furnished  on  application  to 

F.  A.  MILLER,  General  Passenger  Agent, 
Chicago,  111. 


Faster  than  ever 
to  California 


CHICAGO 

&  NORTH-WESTERN 

RAILWAY 


YHE  OVERLAND  LIMITED  leaves 

Chicago  6.30  p.  m,  daily  via  Chicago- 
Union  Pacific  &  North-Westem  Line,  ar- 
rives San  Francisco  5.15  afternoon  of 
third  day  and  Los  Angeles  7.45  next 
morning.  No  change  of  cars;  all  meals 
in  Dining  Cars.  Buffet  Library  Cars 
with  barber.  The  best  of  ever}'thing. 
The  Pacific  Express  leaves  10.30  p.  m. 
daily.  Tourist  Sleepers  daily  to  Califor- 
nia and  Oregon  and  personally  conducted 
excursions  every  Wednesday  from  New 
England.  Send  4  cents  postage  for 
"California  Illustrated"  to  Chicago  & 
North-Westem  Railway, 


461  Broadway,  .  New  York 
•01  Chcs't  St..  -  Philadelphia 
368  Washln^toQ  St..  BoMon 
joi  Main  St..  •  ■  Buffalo 
■la  Cluk  St.,  •    ■     Chicago 


435  Vine  St..  -  Cincinnati 
5u7Snilthfieia  St.,  I'lttsbur>f 
334  Sujiorior  St.,  -  Clovelftnd 
17  Cainjms-Martlas.  Detroit 
a  KlagSt.Eaat.Toronto.Oat. 


Graphite  Brushes 

That  have  been  fully  tested  and  proved  superior  to  any  in  the  market. 
We  shall  be  pleased  to  send  sample. 

JOSEPH  DIXON  CRUCIBLE  CO.,    -     Jersey  City,  N.  J. 


I 


CHICAGO    AND   FLORIDA  SPECIAL. 

Via  Big  Four  Route. 

Through  sleeping  car  from  Chicago  to 
Jacksonville  and  St.  Augustine  commen- 
cing Jan.  6,  leaving  Chicago  i  p.  m.  daily, 
except  Sunday,  from  Central  Station,  arriv- 
ing Cincinnati  9:05  p.  m.,  Jacksonville 
8:15  and  St.  Augustine  9:30  next  evening. 

ONE    NIGHT    OUT. 

For  further  information  address  J.  C. 
TUCKER,  G.  N.  A.,  234  Clark  Street. 
Chicago. 


Have  VOU  read  the 

NEW  DYNAMO  TENDERS' 
HAND-BOOK 

By  F.  B.  BADT? 

IF    NOT,    WHY    NOT? 


Dynamo  tenders  cannot  get  along  with- 
out it. 

Sent  prepaid  on  receipt  of  price,  $1.00. 


ELEGTRICIAN  PUBLISHING  CO., 

610  Marquelle  Building,         -        CHICA60. 


THE 

PENNSYLVANIA 

LIMITED. 

In  writing  from  New  York,  an  official  of 
one  of  the  prominent  Engrllsh  railways,  who 
rode  on  iho  Pennsylvania  Limited,  says: 
"I  had  a  most  pleasant  Journey  from  Chi- 
cago to  New  'iork.  Your  train  far  sur- 
passes anything  we  aspire  to  In  England." 
Special  Information  regnrding  the  superior 
tran.'^portatlon  facilities  offered  l>y  the  Penn- 
sylvania Short  Lines  can  be  obtained  by 
addressing 

MR.  H.   R.  DERING. 
Assistant  General  Passenger  Agent, 
2^  Sonth   Clark   street,    Cblcago. 


HIGACfP 
LC  UlSVl    ^ 

in::»ianap<|^i.is 

00  VIA 


MONON  ROUTE 


A^P  C.H.aP  Rjwy. 

LUXURIOUS  PARLOR  AND  DININO 

CARS    BV     DAY. 

PALACE  SLEEPING  AND  COMPART 

MEr«ITCA,RS     BY     MIGHT. 

6    TRLAIISIS    D>XIUY    BETWEEN 

CHICAGO  AND  THE  OHIO  RIVER 

WKM^DOEL         FR*KKJ.REID«rKi.(su*.Aai   CHASKROCKWCU 

MLS.O.-.^HO-  CMIOkCO    .  T**n.HOIl 


In  the  operating  department  of  the  "Alton  Road  "  are 
required  to  pass  mental  and  pliyBlcal  examinfttlona 
calculated  to  secure  abBolute  safety  to  paaaengerH  and 
freight.  Fidelity,  promptnesB,  and  accuracy  are  re- 
warded by  the  merit  system,  the  result  being  that  one 
of  the  Barest  railways  In  the  world  1b 

"the    ONX^-S-   WAX" 


OmoAoo.  Ix>x.iMozat 


Tamiary  4,   1902 
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PUBI^IGAIMON    IjS   PRIN^BD   ON 


ACME 
iSNOW  WHI^S 


HAI^F^ON©  &  COfcOR  PRIN^IMG. 


gOtfi  OKl/Y  BY 

fiWIGH^  BROS.  PAPJ^R  CO,, 

CHICAGO. 


8 


^ 
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Wl'.STI'J^X     I'.I.F.CTRTnAN 


Jainuirv  4,   l'jo2 


Westinghouse 

Type  F 


Polyphase  Wattmeter 


Indicating  Instruments  for  Alternat- 
ing Currents  Possess  a  degree  of  ex- 
cellence not  hitherto  attained  in  Alter- 
nating Current  Switchboard  Practice 


Long  and  Uniform  Scale 
Accurate,  Permanent,  Dead  Beat 

Westinghouse   Electric 

&  Manufacturing  Co.,  Pittsburg,  Pa. 

Sales  Offices  in  all  Large  Cities. 


Nothing   Succeeds  Like   Success 


Over  150,000  Horse  Power  of  Babcock  &  Wilcox  Boilers  Sold  for  Electric  Generating  Plants  in  1901. 

Our  Book  "STEAM"  Sent  Free  on  Application. 

THE  BABCOCK  $c  WILCOX  COMPANY, 

1215  MARQUETTE  BUILDING,  CHICABO,  ILL,  85.LIBERTY  $TRECT,  NEW  YORK. 


January  4,  1902 
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FORT  Wayne  electric  works, 

(INCORPORATED) 

''Wood"  Systems  for  Light  and  Power. 


ARC  DYNAMOS 

FOR  ANY  NUMBER   OF    LAMPS 
FROM   1  TO  150. 


HIGHEST   EFFICIENCY, 
BEST  REGULATION, 
SUPERIOR  DESIGN, 
CONSTRUCTION 
AND  FINISH. 


1 

HKfx^^9 

^^Hi£m>vc>^<-    m 

i 

H 

^ 

^^ 

^'  .■  -  " '  " 

ARC   LAMPS 

OPEN    AND     ENCLOSED     FOR 
SERIES, 
CONSTANT  POTENTIAL, 
DIRECT  OR 
ALTERNATING 
CURRENT 
CIRCUITS. 


No.  9  B  ARC   DYNAMO. 


125,  2.000  C.   P  ,   LAMPS. 


SEND  FOR  BULLETINS. 


Main  Office  and  Factory,    -     FORT  WAYNE,  IND. 


BOSTON.  MASS.,  518  EiCHiNGE  Bldg. 
PHILADELPHIA,  PA.,  101  THE  Bourse. 
SYKACDSE.  N.  Y.,  717  Dllj,iTB  Bldo. 
MTTSBIJRG,  PA.,  902  FjPTB  Ate. 


-LIST  OF  SALES  OFFICES:. 
CINCraNATI.  OHIO,  402  Xeave  Bi-dg. 
ST.  LOUIS,  MO..  818  Linuoln  Trtibt  Bldg. 
CHICAGO.  ILL.,  623  Marquette  Bldg. 
ST.  PAUL,  MiyN.,  615  Germania  Life  Bldg. 


GRAND  KAPIDS,  MICH.,  222  Houseman  Bldg. 
ATLANTA.  GA.,  8  Sooth  Broad  Street. 
NEW  YOKE,  N.  Y.,  40  Sew  Street. 
YOKOHAMA,  .JAPAN,  B'agimi,l  abd  HltLES. 


♦  »»»♦»««»»  9»»««>'»»»4>»^»4^><S«j><S^S>4--S>^«S^><S><8^<S~»^^»»^4«S^»J>«^>«^>^^ 


NOTICE. 


TO    THOSE    INTERESTED    IN    ELECTRIC 
LIGHTING. 

If  you  haven't  read  Buckley's  "ELECTRIC  LIGHTING 
PLANTS;  THEIR  COST  AND  OPERATION,"  you  should 
order  a  copy  at  once.  It  is  the  only  work  of  its  kind  in  print 
»nd  will  prove  an  inseparable  companion.  It  is  just  the  book 
thousands  of  men  have  been  waiting  for;  it  will  be  what  you 
want.  275  pages.  Illustrated.  Cloth,  $2.0C. 
Postajge  free. 


ELECTRICIAN  PUBLISHING  COMPANY. 

Suite  i;io  MsLraoette  Bide.,  Chicago. 


Start  the  New  Year  Right! 

Put  a 

Telephone 


in  your  store  or  home 
and  talk  to  the  world. 


and 


5  Cents  Per  Day  „? 

Business  or  Residence. 
Chicago  Telephone  Co.,  '"^tS'SS"'- 


BREWSTER  UNIVERSAL 

SIGN  RECEPTACLES. 


A  SYSTEM  OF  UNITS 

•  iln  •*!  nil  c|ir  (•' 

Ki  H'ri:-     •.!■„%« OK  I'll  I  TKU'JLl. 

iii..i>i!-.iiO>s(ir  «v^  ^mv 


THE  COUhKCriMU  I  INK 

Krcepiar.iJ  i-i   iHrfr 

Blmplu'    PrAOilCiii      Imprn'ii 


FLECTRICAL  ADVf  RT' 


ILCOTRIOAL 

SUPPLV 

DEALEHS-and 

CENTRAW 

STATIONS  or 

fULUMiNArrHC 

COfWPAttiES 

CENERALLY. 


THE  El 


I3-IS   Beaver   Street, 


,;.MUFACT«SEBS, 

^  '  EQUIPMEHT  CO., 

NEWARK,    t..   « 
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CHICAGO  FUSE  WIRE  &  MFG.  CO. 


Fasti  Wlr«'.  Fo««I.|BlUi, 
Telctpbone  Fa>«ii, 
Fa*«  Rlocks. 


CHICAGO  FUSE  WIRE  A,  MFC.  CO., 

96e  ocARaoRN  aTiiccT    chicaqo. 

•93   ait««OW«Y.    NKW  TONK. 


VULCANIZED  FIBRE. 

Highest  grades  for  electrical  insulation  and  meciunical  purposes,  in  sheetSa 
tubes,  rods  and  special  shapes.     Gttalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -    Wilmington,  Del. 


THE  FRANKLIN  MODEL  DYNAMO 


10  Volts,  5  Amperes. 
Shunt  or  Series  Winding. 

We  furalsb  all  Castings,  Puncbinss  and  Haierlali  in 
seU  with  Blue-prints  and  Directions. 

To  the  electrical  student,  amateur  or  ingenious 
person  these  machines  are  of  the  greatest  Interest,  as 
they  furnish  practical  experience  Id  construction  and 
winding.  I 

WRITE  FOR  DYNAMO  CIRCULAR  NO.  16. 


PARSELL  &  WEED,  129-131  West  31st  SL,  New  York  City. 


ArLAT6!^lfjDlN6  SoRFACt 
must  Kave 
dSirsncC 
as  w«ll  as  a 
rTin'Ijr)q  cutte^ 

'.flle,--- 


CMICAGO   ILL.   USA  "■■"',A'  ''," 


Salesman — "Say,  Billy, 
those  coils  look  bad." 

Billy — "I  know  it,  but 
how  can  I  help  it  ?" 

Salesman — "Why,  that 
is  easy.  Coil  your  wire 
around  our  Universal  Cord 
Spool,  straighten  up  your 
leads  and  see  what  a  neat 
job  you  can  make.  They 
work  just  as  well  on  No.  14 
wire  as  on  a  lamp  cord." 

Billy — "Right  you  are. 
Go  and  see  my  boss.  I'll 
endorse  them  every  time. " 

ORDER  A  FEW  HUNDRED  OF  THE 

UNIVERSAL  CORD  SPOOLS 

THE    ONLY    UP-TO-DATE    CORD   ADJUSTER. 

QUICKLY  ATTACHED.  ALWAYS  HANGS  STRAIGHT. 
CANNOT  SLIP.     SELF  LOCKING. 

NO  LOOP  TO  DANGLE  ABOUT. 

NO  SOCKET  TO  BE  REMOVED. 


Endorsed  and  lifted  l>y 

The  Electrical  Engineers  of  the  U.  S.  Qov't, 

and  Approved  and  Refroinmendc^d  1>y 

The  National  Board  of  Fire  Underwriters. 


Manufactured  and  Patented  by  the 

CRESCENT  MFCCC, 

134  E.  Van  Buren  St.,  CHICAGO. 


THOSE  WHO  HATE  TRIED  THE 

G.  &  W.  LAMP 

will  Tell  Von,  Von  Can  Oo  Xo  Better. 

They  are  right,  it  is  made  of  the  very  best 
material  and  by  the  most  skilled  workmen, 
therefore  we  can  guarantee  it  to  have  the 
Highest  Efficiency,  Uniform  Candle  Power 
and   Longest  Life. 

We  want  a  few  more  agents  who  are  familiar  wllh  Electric  Lamps. 

WE  ARE  NOT  IN  THE  TRUST. 

GO:nCHILD&  WELSH, 


276-277  Broome  Stre  I. 


NEWARK,  N.  1. 


I  Black  Diamond  File  Works  I 


B.t.  1803. 


lac.  189S. 


Twtlve 
Medali 
Awarded  al 
International 
Expcititions 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
1895. 


♦? 

4S 
♦J 

^  ora  GOODS  abb  on  sale  in  kteby  IiBadikc  habdwabk  ^ 

%f         8TOBB  IN  THB  CNITED  STATED  AND  CANADA.        fj^ 

I  G.  &  H.  BARNETT  COMPANY  | 

^  PHILADELPHIA,  PA.  ^ 


Insulated 
Rubber 
Wires  and  Cables. 
John  A.  Roeblinq's  Sons  C04 


mmh 


WORKS    AT 

TRENTON,  N.  J. 


NEW    national    code 


ii 


I  XL" 


Triple     Braided     Weatherproof 
and  Slow  Burning  Wire. 

COMPLETE   STOCK   ON    HAND. 


St.  Louis  Electrical  Suooly  Co., 


ST.    LOUIS. 


Kjim^ 


4 1 


I 

i 


Eugene  jT  Phillips, 


dale. 


£lec1>*ic   Wires. 


Rhode  IsUnd. 


m&jd  @^^m 


■t,  - 


JL 


t)       ® 


YOli    AAAi  #3>00    Per    AIIUIi       PuEiflslUncCompiin7.t)hlc>g<^ 


CHICAGO,  JANDARY  11,  1902, 


10  Ceits  «  Copy.      NO.  2. 


SIMPLEX 


INSULATED 
WIRES  AND   CABLES. 


RUBBER  COVERED.  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 


ISESTERN   EtULlNC  AGENT. 

H.  R.  HIXSON, 

I  137  Monadnock  Block.  CHICAGO 


Simplex  Electrical  Company, 

75-81   Cornhlll,  BOSTON,  MASS. 


;ipN/> 


188»— Paris  Cxpo»<ition, 
3Iedal  for  Bnbber  Insniation. 

18»3-World'8  Fair, 
lledal  for  Rubber  Insulation. 


TRADEMARK. 


THE  STAJrWARD  FOK 

RUBBER  IKSlIliATIOSr. 

Sole  Manufacturers  of 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  "T-^T  Wires. 
THE  OKONITE  CO.,  Ltd 

Toi^nieh:.',"-,  >•"•!>—        253  Broadwaj,  Hew  York. 


Geo.T.  Manson, Gen'l  Supt, 
W.  H.  Hodglns.Secy. 


^,^«*'«'^<,^ 

,-^■^1^ 


INDIANA  RUBBER  AND  INSULATED  WIRE  60., 

MANUFiCTURERS  OF 

ParanlU  Rubbir  Covtrid  WIrtt  and  Cabitt, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  (NSIDE  USE. 

TBLBPHONB,  TBLeaRAPIf  AND    PIRB  ALARH  CABLES. 

All  Wires  are  testMl  at  Factory.  JONESBOBO,  INO. 


National 

India 
Bobber  Co.'s 

RUBBER  COVERED 
OFFICE  AND  FACTORY;  BRISTOL.  H.  I. 


GRESGENT 

RUBBER 

INSUIATEO 

'■  ]S^ational  Code  Standard. 


WIRES»°GABLES 


Crescent  Insulated  Wire  and  Cable  Co., 

Mail)  Office  and  Factory,  TRENTON,  N.  J. 


White  Core  Crescent. 


New  York  Office. 
63  BARCLAY  STREET 


PAPER  PULLEYS 

Rockwbod  Manufacturing  Company,  Indianapolis,  Indiana,  U.  S.  A. 


Standard  Underground  Gable  Go. 

322  The  Rookery.       Weatlnghouse  Bldg.,       66  Liberty  St.,        1226  Beti  Bldg., 
Chicago.  Pittsburg.  New  York  City.       Pblladelpbls,    P«. 

M1U3  Bldg.,  San  Francisco.  Tremoni  Bldg.,  BoEtoo. 

ElecfrlcCableSiConduif  s,  Wires  and  Accessories. 

Alua  JSIsh  Orade  Rubber  Covered  Wires  and  Cablen. 


Queen  $t  Co., 

lOlO  Chestevt  St.,  PUla^ 

480  H*NON  BLIC  C'olCAtt. 


Aetna  Testing  Seta,  Queen-WIrt 
Swltehbeard  Instruments,  X-Rat 
Feeus  Tubes,  Induction  Colls. 


Eldredge  Bitteni  Vollniter, 


The  only  low-price  pocket  lustra- 
menbtndicatinp  In  volta.  Coonect- 
ittgr  posts  havf*-non-removabte  oats. 
Ligbt  weight  auil  neat  in  appear- 
ftace.  For  sale  by  Jobbers. 
£ldredg:e  Electric  Mfg.  Co., 
Spiic^eld.  Mass..  U.  S.  A. 


BARE  AND  INSULATED 

ELECTRICAL  WIRES 

OF  EVERY  DESCRIPTION. 


CROWN  RAIL  BONDS. 


AMERICAN  STEEL  &  WIRE  GO. 

CHICAGO.      NEW  YORK.      DENVER.      SAN  FRANCISCO. 


Ml 


2.000  IN  USE. 

Blpolkr  and  Multipolar  Hoton 
fro-a  H  to  M  horsepower.  Dyiu- 
moB  fTOm  10  llshte  to  700.  W*  mU 
or  rent.  6ood  profits  for  agnata. 
The  Botfcrt  EI«.Mfi.Co..Troy,OIU». 


'r«» 


lPDOENlXfilASSCO.1 

MANUFACTURERS  OF 

GAS  AND  ELECTRIC 
GLOBES,  SHADES,Etc. 

•  SBNO   FOR  A  COPV  Or  OU-^  •KW   AN*  ' 
\  LATEST   CATALOGUE. 

I  PittsbMgli.    New  Yort    Chicago. 


STANDARD  OF  THE   WORLD. 

JUST  A  FE«^  LEADERS  AND    WE   HAVE   MANY   MORE.    SOMETHING  IN  OUR  LINE   IS 
SURE  TO  INTEREST  YOU.    ASK  FOR  PARTICULARS. 

ERICSSPy  TEIiEPHOIffE  COl,  896  Broadway,  MEW  YORK. 


The  Bossert  Electric  Gonstruction  Go. 

MANUFACTURERS  OF 

STEKIi  OVTL.ET  AlTD  JITNGTION  BOXES, 
tiWITCHBOABDS,   PAITEI^    BOABD8.   SUTITCHES,  KTC. 

^ESTIIH  ElBcteal  In^tamBrt  (fo., 


Waverly  Park,  ESSEX  CO.,  N.  J. 


TetloaSUidd  Portable 


Voitmeters,  UillitoltMters,  Voltasimeters. 

Anntttrs,    Ullllamineters, 

GroDBil  Detectors  and  Circuit  Testers, 
Ohameters,  Portable  Salyanometers. 

Our  portable  Instruments  are  recog^nUed  as 
The5tao<l«rd  the  world  over.  The  Seml-Port- 
■ble  Laboratory  Standard*  are  still  better. 

Our  Station  Voltmeter*  and  Ammeters  are 

unsurpassed  in  Doini  of  e-ttr^jme  accuracy  and 
lowest  consumption  of  energ)'. 

iJERLiK— Earppean  Weston  Electrical  instru- 
ment Co.,  Rliterstrasse  >"o.  88. 

LosDOS— EUk>"   '"^    ■     ^'       '■'    '■    ''-"'-ins 
Lane. 


STERLING    EXTRA    INSULATING    VARNISH. 

Sterling:  Extra  Black  Flnishins  Tarnish,  ' 

Sterling  Black  Air  Drying  Tarnish^ 

Sterling  Black  Core  Plate  Varnish. 


THE  STERLIHB  VARNISH  CO., 

PIHsburg,  p..,  U.  S.  A. 


THE  STERLING  VARNISH  CiL, 

26  Cotmore  Row,  Birmingham,  England. 


WeMm  Btaadud  Fartsble  Direct 
Bea«lHs  ■ll-Asateter. 


) 


\ 


ALL  STYLES  OF 


CENTURY 


.33/8.... 


GLOBES<"°SHADES 

FOR  ALL  TYPES  OF  LAMPS. 


WE    ARE   THE    ONLY  HOUSE      IN 
AMERICA  MAKING  A  SPECIALTY 
OF     ELECTRICAL    GLASSWARE. 


WE  CAN  MAKE  ANY  STYLE 
YOU   DESIRE. 

WRITE  FOR  CATALOCUE. 

The  Century  Glass  Company,  Bellaire,  Ohio. 


<^^--[y 


'^mimmm 


WESTERN    ELECTRICIAN 


lanuary    ii,    ujd 


STORAGE  BATTERIES 

For  Lighting  Plants,  Railroad 
Cars  and  Buildings. 

For    AutiomolDilos    aind    F^o^A/er. 

THE  ONLY  BATTERY  FOR  PRACTICAL  PURPOSES. 

We  Wlaintain  and  Guarantee 
all  of  Our  Lines  of  Batteries. 


ESTIMATES  FURNISHED  FOR  ANY  CAPACITY. 


UNITED  STATES  ACCUMULATOR  CO. 

951  MARQUEHE  BUILDING,  CHICAGO,  ILL. 


BREWSTER 

SIGN  RECEPTAC 


A  8VSTEW  OF  UNITS 

I         >       »   1    V  MM   t   i'1««j 


THE  CONNECTtNa  LINK, 

I  (.imps)    tbfe    rtecept«<rlftji    Ui     r-^:-     '-.       r,/    *       -       *<^iJV:y 

Slmptel   Praotlcatt   Insxpenstve] 

hjijUi-tBDiaijle  if>  Th««ier«  or  Merchoms  ilciinag    -.  (i«ip 

- of  tij«  timej  by 

SLCOTRICAt  ADVtRTlSINC, 


DEALEUSand 
CENTRAL, 
8T*TJO«8or 
ibLUMtNATINC 
COM  PANICS 


-  rrt..^,C  notoR  4  EQUIFKENT  CO., 


,r  »i)!i  SiwtfUj-  ))ppoftmen>.)' 


L^ 


NEWARK,   N.  4, 


WHY?  WHY?  WHY? 


WHY    DID    THE    PAN-AMERICAN 
MANAGEMENT   ADOPT    


? 


Those  who  have  been  there  need  no  further  answer,  but  those  who 
have  not  had  the  opportunity  of  visiting  this  modem  mechanical 
marvel  may  l>e  interested  in  knowing  that  it  was  on  account  of  their 


SUPERIORITY,  DEMONSTRATED 
BY  EXPERT  TESTS. 

Let  us  send  you  enough  samples  to  make  your  own  demonstration, 


National  Carbon  Company, 


CLEVELAND,    OHIO. 


Tanuar}'  1 1.  1902 


WESTERN     ELECTRICIAN 


The  Electric  Storage  Battery  Co. 


MANUFACTURER  OF  THE  ^'Cblodbc  Hccumulator'' 


roR 


ELECTRIC    LIGHTING    AND    POWER    STATIONS,    TROLLEY    REGULATION, 
ISOLATED  LIGHTING  AND  POWER  PLANTS,  ETC.,  ETC. 


Salbp        (        ..         .. 
R-r.0     (  IW  Broadway. 


SEHO    FOR   BULLETIMS   DESCRIBING    INSTALLATIONS. 

Boston,  Cuicaoo.  Haltimoiik.  St.  Ijui'i,s.  Sa\  I-'hancisco,  ('lkvelaku.  I'liiLAiiKLruiA.  Detroit. 

fiO  State  SI.    Marquette  Blclf.     l'>|iiitable  Bids:-      WainwrlijBt  Blitg.      Nevada  Block.      New  Ensjlaud  Bld^'.      .Mlegbcn.v  Ave.  and  lOlhSl.      Michigan  Kleclric  lo. 


An  INCANDESCENT  LAMP  represents  a  large  Investment  of  capital,  Ingenuity  and  skilled  workmanship,  It  is  sold  at  a  price  to  low  as  to  necessitate  eternal 
tigllance  h)  cutting  costs  to  a  mlnimim.  A  successful  lamp  maiufacturer  can  not  afford  to  experiment  with  poor  materials.  This  explains  iiie  popularity  of 
BA.KER     &     00. 'S  B 

408  N.  J.  R.  R.  Ave.,  NEWARK,  N.  J.  I  20  LIBERTY  ST.,  NEW  YORK.  ■ 


IIMUIVI 


We  buy  and 
Refine 
Platinum 
Scrap  aiso. 


EDISON     PRIMARY    BATTERIES. 


FORMCHLY    KNOWN     AS      EDISON-LALANDC 


FOR    CAS    XNCINEB. 
SLOT      MACHINES. 
AUTOMOBILES 
NAILNOAO    SIGNALS. 
CNOftSING    BCLLS, 
SMALL   MOTORS. 


CONSTANT 

CURR«N 

^ 

NO    LOCAL 

ACTION, 

WILL   NOT 

FRCEZC. 

L-OUID    TIG 

HT 

WORK. 

FULL    DESCRIPTION    IN     BOOKLET     NO.    4. 

EDISON    KIANUFACTURiNG    COIVIPANY, 


riCTOBT.    on^NCE, 
TOnCIGN     DEPARTM 


CIRCUIT 
BREAKERS 

^1  i' '  J^^'fj^^B 

THE    ELDEN    DIRECT 
AND    ALTERNATING    CURRENT. 

COMPACT  and 
SUBSTANTIAL. 

PERFECT    PROTECTION. 

Oil  and  Air  Break. 

THE  STANDARD  ELECTRIC 
COMPANY, 

CINCINNATI,        -        OHIO. 

RHEOSTATS 

AND 

ELECTRIC    CONTROLLING    DEVICES 

OF    EVERY    DESCRIPTION, 

THE  CUTLER-HAMMER  MFG.  GO. 


AGENTS : 

STUftTEVANT  ENGINEERING  CO..  LONDON.  CNG. 
KILBOURNE  &  CLARK  CO..  SEATTLE,  WASH. 


main  offices  and  factory:  branch  offices: 

Milwaukee:         new  york-chicaco. 


ALPHABETICAL    INDEX    OF   ADVERTISEMENTS 


AkroLi  Elti-ctrical  .MTj^io '-2 

Akron  Smoking:  Pii>e  Co — 

Aidtn  Eleclrk-  Co 11 

Amber  Eleclrk-  M  fir  Co 12 

American  Battery  Co — 

American  Disfrict  .steam  Co..  - 

Amer.  Electric  Knse  Co 10 

Amer.  Electrical  Heater  Co..— 

Amer.  El.  Telephone  Co I5 

American  Electrical  Works. 11 
Amer.  Refit.  *^  Lighting  Co  10 
Aaierican  School  of  Corresp..— 
Amer.  Stee)  6c  Wire  Corapanv  1 

Anderson  &  Sons.  W.  B 19 

Anderson  Tool  Co..  The 8 

Bad!  ACo..  F.  B 10 

Baker  &  Company 3 

Ball  Engine  Company     18 

Barnes  Company.  Wallace — 10 
Barnett  Company.  G.  &  H — Zi 

Bayley  ,t  Sons  Co.,  AV 18 

Benhold  &.  Jennings 19 

Besly  *  Co..  Charles  H 22 

Big4Ronte 18 

Bissell  Company,  The  F 9 

iSosserl  EI.  Construction  Co..  1 
Bowers  Manufacturing  Co...— 
Brunt  Porcelain  Worki.G.  F..  7 

Bullock  Electric  Mfg.  Co 19 

Bunnell  Telegrap.  A.  Elec.  Co.  9 
Burnley  Battery  A  Mfg.  Co  ..10 

»-'entnil  Electric  Co 5 

Central  Telephone  &  £1.  Co..— 

Century  Glass  Co 1 

Chase-Sha«-mut  Company...  14 

Chicago  &  Alton  Railroad \H 

C.A>'.  W.  B.  R .,,  a 


Chicago  Edi;-on  Comjtany  —  4 
Chi':.  Fuse  \^  ire  it  Mfg.  Co...— 
Chicago  Insulated  Wire  Co,.  - 

C.  M.  A  St.  P.  R.  R   18 

Chicago  ['elephone  Co 8 

Colorado  Lamp  Co..  The — 

Columbii Tel  phone  Mfg.<_"o.U 
Continental  Te'.  Const.  Co..  16 
Conlinuoiis  Rail  .Joint  Com- 
pany of  .\merica 13 

Couch  A  Seeley  Co — 

Cre-^cent  Ins  WireACbl-Co.  1 
Crocker- Wheeler  Company..  ' 

Culler-HammerMfg.  Co 3 

Cutter  Elec.  \-  Mfg.Company  — 

U.  it  W.  Fuse  Company — 

Dearborn  Drug  it  Chem.  i;o  .  8 
Diamond  Meter  Company  ... — 

Dicke  Tool  (Company 19 

Dixon  Crucible  Co.,  .Ioseph..l8 

Edison  Decorative  &  Minia- 
ture Lamp  Department 10 

Edison  :Mfg.  Company 3 

Edwards  it  Company 12 

Eldredge  Electric  Mfg.  Co  . .  i 
Electrical  Engineer  Institute. — 
Electric  Appliance Company.lO 
Elec.Motor  A:  Equipment  Co.  2 
Electric  Storage  Batterj- Co..  3 
Electrician  Pub.  Company..  .21 
Ericsson  TelephoneCompany  1 
Eureka  Electric  Company 15 

Paries  ManufaotuTing  Co — 11 

Farr&Farr 16 

■'For  .Sale"  .i.dvertisemenis..]2 
Ft.  Wayne  Elec.  Works..  Inc.2l 


Fowler.  .luliii 
Franklin  Eng 


A  Elec.  Co....— 


G.  A  P.  Engraving  Co — 

General  Electric  Company..,  5 
General     Incandescent     .\rc 

Light   Company 9 

General  Incand.  Lamji  Co  —  — 

Genevieve  Company — 

Goodchild  .t  Welsh — 

Great    Western    Smelling   A 

Refining  Company 12 

Gregory  Electric  I'ompauy  .12 
Griggs  Manufacturing  Co — 16 

Hartford    sieam    Boiler    In- 
spection it  Insurance  Co.. .12 
Hazard  Manufacturing  Co..  .22 
Heath  Electric  Company  ..   .11 
Hobart  Elec.  Mfg.  Company..  I 

Hoffman,  G.  W 13 

Holcomb-Lobb  Co 19 

Holmes  Fitre- Graph.  Co 8 

Humphrey,  Henry  H — 

Illinois  Electric  Specialty  Co.  15 

Illinois  Maintenance  Co 12 

Incandescent  Electric  Light 

Manipulator  Company — 

Indiana  Rub  A  Ins.  W.  Co..  1 
India  Rubber  A  Gutta  Percha 

Insu'aiing  Company 4 

Internai'l  Corre*.  Schools  — 12 
International  Tel.  Mfg.  Co. ..16 


.leffrey  Manufacturing  Co. 
.Tohnston.  Thomas  J 


iV,  W.  Company 


Kartavert  Maniifacturing  Co.22 
Kellogg  Sftit-.-hboard  A  Sup- 
ply Company 11,  15,  19 

Klein  &  Son.  Mathias 19 

Kokomo  Tel.  A  El.  M.  Co ...  16 

Leather  Preserv.  M.  Corp....— 

Leavltt.  R.  U 19 

Leclanche  Battery  Company  li 

Leffel  A  Co..  James 13 

Lindsley  Brothers  Company..  19 
Lowell  Model  Co .19 

Maltby  Lumber  Company .. .  19 

Matthews  A  Bro.,  W.  >' 11 

McLennan  &  Company.  K  ...10 

McLeod.  Ward  A  Co — 

McRoy  Clay  Works 10 

MeredithCedarCo..  J.  P....  19 
Metropolitan  Tel.  A  El.  Co. ..15 

Mica  Insulator  Company — 

Miscellaneous  -\dvs 12 

Missouri  Electrical  Mfg.  Co..  4 

Modern  Gas  Engine  Co 13 

Jfoloney  Electric  Company..— 

Monarch  Fire  .\ppl.  Co 8 

Monon  Railroad 18 

Moon  Mfg.  Co..  The 1-^ 

Morse  Cedar  Company 19 

Mullins.  W.H 18 

Munsell  A  Co..  Eugene lU 

National  Carbon  Comi>any...  2 
National  Conduit  it  Cable  Co. 10 
National  India  Rubber  Co —  1 
New  York  Ins.  Wire  Co 13 


Ohio  Electric  Works. 


11 


^  konile  (."ouipan).  1  In 
Osburn  Flexible  Conduit  t'o.— 

Paragon  Fan  A  Motor  Co — 

Parsell  &  W^eed — 

Pennsylvania  Lines 18 

Perrizo  &  Sons _ 19 

Phillips.  Eugene  F .-  .11 

Phillips  Insulated  Wire  Cell 
Phoenix  Glass  Company     —  I 

Phosphor-Bronze  S.  Co 13 

Pignolet.  L.  M .10 

Pittsburg  A  L,  S.  Iron  Co 19 

Porter  Cedar  Company 19 


Queen  &  Company I 

Reisinger.  Hugo 7 

Reliance  Electric  Company.:  5 
Reynolds  Electric  Company.— 

R.  L  Telcph.  A  Elec.  Co 16 

Rockwood  JIfg.  Company —  1 
Roebling's  Sons  Co..  -J.  A 2 


Q«   A^a^^Tttm^XK^^xxXm    fiS^e 


Sage,  F.  B.  &  Bro 16 

St.  Louis  Elec.  Supply  Co        22 

Sargent  it  Lundy 22 

Sawyer-Man  Elec.  Company. — 

Scbureman  A  Hayden 12 

Shelby  Electric  Company — 

Signaloid  Chemical  Works.  .  9 
Simplex  Electrical  Co  , The.], '1 

Smith  &  Hemenway  Co 19 

Smith  Co..  S.  Morgan 12 

Spies  Electric  Comi>any 2i 

Sprague  Electric  Company...  8 
Standard  Construction  Co...  15 
Standard  Electric  Com|»any..  3 
Standard  Pole  A  Tie  Co 19 


Slanilard  I'nderg.  (.'able  Co..    I 

Stanley  Instrument  Co h 

Sterling  A  .Son.  W.  C 10 

Sterling  Electric  Company,..— 

Sterling  Varnish  Co.,  The 1 

Stilwell-BierceASmith-Vaile 

Company.... 13,  18 

Stow  Mfg.  Company — 

Stromberg-Carlson  Tel.  Mfg. 

Company 15 

Sturtevant  Company.  B.  F...22 

Te'ephone  Co.  of  .\mer..The.H 

Tenn.  LumberCompany 19 

Therlen  Tool  Works — 

Torrey  Cedar  Company  ...    .19 

Union  Switchboard  Co lo 

United  States  Accumulat.  Co.  2 
U.  S.  Electric  Mfg.  Co II 

Valentine-Clark  Co..  The....  P.' 
Varley-Duplex  Magnet  Co...  - 
Vindex  Electric  Company....  6 

A'omacka  A  Mazenek — 

Vulcanized  Fiber  Company.  22 

Wagner  Electric  Mfg.  Co la 

Walsh's  Sons  A  Company 12 

Warren  EI.  Mfg.  Company  ...ii 
Western  Electric  Company  ..  7 
Western  EI.  Supply  Company— 
Westinghouse       Electric      A 

Manufacturing  Company  2ii 
^\"eslon  Electrical  ln-.i.  Co...  1 
Whitehead  Company,  W.  W..I2 

Wlllyoung.  Elmer G.. — 

Worw>tcrConii>any.  c.  n.,..i9 
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There   Is  No   Higher-class    India-rubber    Insulation 

For  Wires  and  Cables  than 

HABIRSHAW. 


\A/Ri-rE:   F-oi 


CHICAGO  EDISON  COMPANY,  1 39  Adams  Street,  CHICAGO. 


Ad  Studio. 

WE  ARE  MANUFACTURING 

THESE- 


IMO,  N 


tt 


'99 


BUXNAA 


MANUFACTURING 


DO  NOT  FORGET  IT-AND 

RIOURE  NA^IXM  YOU 


Jobbers  and  MANUFACTURERS  of  Supplies. 

MISSOURI  ELECTRICAL  MANUFACTURING  CO., 


p.  D.  CABLE,  President. 

GENERAL  OFFICES, 


F.  B.  LITTLE,  Vice  <  President. 


R.  W.  MOORE,  Secretary. 


W.  F.  LITTLE,  Treasurer. 


1216   WASHINGTON  AVENUE,  ST.   LOUIS,   MO. 


There  is  No  Higher-Class  India-Rubber  Insulation 
For  Wires  and  Cables  than 

HABIRSHANA/ 


Authorized  Manufacturers  of  th* 

/v-r-rix:    f-i-e::xibi-e:   -tube   \a^ii 


The  India-Rubber  and  Cutta-Percha  Insulating  Co., 


Sales  OfTlce, 
15  Cortlandt  St.,  New  York. 


MAIN  OFFICE,  Clenwood  Works, 

YOIMKE 


RS,    IM.  Y. 


(10923) 
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January  ii,  1902 


WESTERN    ELECTRICIAN 


NO  OTHER^^ JUST  AS    QOOD^'aS  THIS 

WEATHER=PROOF,  SLOW  BURNING 
AND  SLOW=BURNING  WEATHER=PROOF  WIRES. 


SIZES  0000  TO  18  CARRIED  IN  STOCK. IMMEDIATE  SHIPMENT  OF  ALL  ORDERS. 

SEND    FOR    WIRE    PRICE    LIST. 

264=266-268-270    FIFTH    AVE., 
CHICAGO. 


% 
■*, 

•>> 
"*, 

% 

■*, 
"I, 


THE  (lENERAL  ELECTRIC  COMPANY 


a^  A.ivuirjvo'rujRjaie® 


THOMSON     RECORDING      WATTMETERS. 

For  all  Classes  of  Service 
and  of  all  Capacities 

FROM    3  AMPERES  TO   30,000   AMPERES. 


GENERAL  ELECTRIC  COMPANY,  Schenectady,  N.  Y. 

Sales  Offices  in  all  LargeJCities. 


Chicago  Office,  Monadnock  Building. 


••'iPKH'K'ififiPifjfjCK'K'ie'K'K'K'jfsfK'j*'  KV  ^fTfrtrtrtrtrtftfi'irirtrtr^irTrirtrti-trtfi'^g'ig'  jr-jf  >«'K'>f>fi«-j«'i«'ifjfj«'je'ifir5f>ir"j«'iPiO|Pj«'iriririr 


Reliance  Electric  Go. 

MILWAUKEE,    WIS. 

SEND  FOR  BULLETINS. 


DO  YOU  KINONA/ 

the  importance  of  magnetically  floating  the 
moving  parts  of  a  meter? 

Send  for  description  and  book  full  of  good  Information  "ABOUT  METERS." 


STANLEY  INSTRUMENT  COMPANY, 

General  Sales  Office,  144  Broadway,  New  York,  N.  Y. 
Pacific  Coast  Agency,  33  New  Montgomery  St.,  San  Francisco,  Cai. 
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AI^A/^ays  Reliable.                                  cffTm^ 

FACTORY,                                             /"  ^fw^^'W     ^   ^ 
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AURORA,                       iK^^m 
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ILL.           immii^ 
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VIIMDEX:   EI-EC~riRIC   CO..   OKiicaso.  III.    1 

BROWN  &  McLAIN,  Boston,  Mass.                                                    VARNEY  ELECTRICAL  SUPPLY  CO.,  Indianapolis,  Ind.                         H 
MISSOURI  ELECTRICAL  MFC.  CO.,  St.  Louis,  Mo.                     MANHATTAN  ELECTRICAL  SUPPLY  CO.,  Chicago.                                     ■ 

CLASSIFIED  INDEX  OF  ADVERTISEMENTS. 


lieiievii-VL-  Cninpimv. 

Illf.  Kl.    lA.    Miitiij.iilalnr  Co. 
Anrlioi-M  (Tfl.  A  Tt'l.) 

Matllu'Ws  A  Itnt..  W  .  N. 
Anniiiioiatoi'M. 

Cenlral  KU'ctiic  Co. 

Kdwards  A  Conipanv. 

KU'i'tric  Applianct!  Ct». 

Ilealli  KlfCiric  Compimy. 

()hio  Klecirie  Works. 

Western  KlectrU-  Co. 

Western  Klec.  Snpply  Co. 
Ave  I^anipN. 

.VnUer^on  Tool  Co..  'rhe. 

Centml  Klei'trli' Co. 

I't.  \\a.vn*-  i;iec.  Wks..  Im-. 

Ueneral  Klei-irlcCo. 

Oeneral  Inc.  Arc  Lt.  Co. 
Btire^orv  KlectrlcCo. 

Wesicrn  IClectrie  Co. 

W  fsu-rn  Klt'i-.  Su|ir'l>  Ct>. 
D  Wesilnghouse  EI.  A  Mfir.  Co. 
Automobiles. 

lAiwell  .Model  l.'o. 
Babbitt      lli>tal      and 

Holder. 

ijr  Western  Sm.  and  Keft;.  Co. 

BatterieH  and  Jaiii*. 

liunnell  Teletrrap.  A  Elec,  Co. 

Uurnley  Kattery  A  Mfg.  Co. 

i.'enlral  Electric  Co. 

Edison  MfK-  Co. 

ICdwurds  A  Comiiaiiy. 

i:iectric  Appliance  Co. 

lA'Clancbe  Ualtery  Co.,  The 

Nyiional  Carbon  Co. 

Ohio  Eleelric  Works. 

Western  Klecirie  Co. 

Western  Elec.  Supply  Co. 
KellN.  BiixzerH,  Rtc. 

Central  lOlectrle  Co, 

lldwardsA  Company. 

!:iectrie  Appliance  Co. 

Spies  i;ieelrie  Compan\. 

Western  EteelrlcCo. 

Western  Klee.  Stip|>ly  Co. 
Belt  DreHHiii^. 

Leather  I'reserver  Mffj.  Corji. 
Beltins. 

Chicago  House  Wrecking  Co. 

Leather  Treserver  .MTg,  Corp. 
Bio  we  H. 

Stnrievant  Co.,  Ti.  l-'. 
Boilera. 

Whitehead  Company.  ^V.  W. 
BoatN. 

Miilllns.  \\.  H, 
BooI^M.  Electrical. 

Electrician  IMiblishhiK  Co. 
BniMhCN. 

Central  Electric  Co. 

Uohart  Elec.  Mfg.  Co. 

Holmes  Elbre-Grapliltt-  Co. 

K.  A  W.  Company. 

Sage  A  lire  K.  B. 

Western  Electric  Company. 

<able  ClSpM. 

Chase-Shaw  nun  Company. 

C'able».(See  Insulated  Wires.) 

Cable's.  Electric  (see  Insu- 

latedWlresj  Copper,Slieet 
and  Bar. 

American  IClcc.  Works. 

American  Steel  A  Wire  Co. 

Ct-ntral  ICIcctrlc  Co. 

(ieneral  Electric  Co. 

Missouri    r-Ueclrlcal    Mfg.  Co. 

National  Conduit  A  Cable  Co. 

New  York  In^.  Wire  Co. 

Slmple.x  Electrical  (Jo. 

Standard  Underground  C.  Co. 

Western  Elec.  Supply  Co. 

Western  Electric  Company. 
4;arbonB.     Points    and 

Plates. 

Central  Electric  Co, 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

National  Carbon  Co. 

Keisinger,  Hugo. 

Western  Eiecl.  Supidy  Co. 
4'aHtintsH. 

Sniitli  Co..  S.  Morgan. 

<'liaiiiM, 

.letlrey  Mfg.  Co. 

<'ircuit  BreakerH. 

Cutler  Elec.  A  Mfg.  <'o. 
We  lern  Electric  Company. 

Coal    and    AnIicm     II  niul  - 
liiiK  lliicliiiiei'.'t'. 

Jeirrey  MIX'    fn. 


4'oii!saiid  :fl]i»:iictM. 

\'lirle\    implex    Mauriel  {'n. 

Wesle'ii  Klecirie  m. 
4'oloriii;:;  for  iix*.  ramps. 

sigi  aloid  uheo.ical  w  orki. 
<'ompoun<.'. 

l)eurl)orti  Drug  A  Clieiu.  \\  ks. 

K.  ^V  \V.  Companj. 

.^iclie^rla^  A  Co.,  K. 
4'oiidiiit  and  Conduits. 

(.'entral  ICIectric  Co. 

l':ieclric  A|)pliance  Ct). 

McRoy  Clay  Works. 

Osbum  Fle-vtble  Conduit  Co. 

spragne  Electric  Co. 

Western  lOlect.  Suppl\  I'o. 
t'oiinectors    and    Tci'ini- 

nalN. 

American  lOiec.  Fuse  Co. 
4'oii.«<tructioii  &  ICcpairs. 

Chil'ago  IMrson  Co. 

I'ar'sell   A   W  e.d. 

spii'>  l-:ii'(.'ii-ie  Company. 

Western   i:]eetrie  Co. 

Contractors  and  Klectri** 
l.ii£hf  Plants. 

liuIlQck  Elec.  Mfg.  Co. 
Continental  Construction  Co. 
Crocker- \\  heeler  I'o. 
Ft.  W^yne  Elec.  Wks..  Inc, 
General  Electric  Co. 
Spragne  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Warreti  Elec.  M;g.  Co. 
Western   Eleetric  Co. 
We^tiii-ljuii-c  Elec.AMI'g.Co. 
<'oppcr  Wii'cs, 
American   Elecirical   Works. 
•Vmerican  steel  A  Wire  Co. 
Central  ICleclric  (Jo. 
Electric  Appliance  Co. 
Ceneral  l'',irelne  Co. 
Hazard  ^laiiiiljietiiring  <'o. 
Missouri  Electrical  M  fg.  Co. 
National  India  Rubber  t'o. 
Okonlte  Co.,  'I'hu. 
Phillip.';  Insulated  Wire  Co. 
Hoebliiii,''sSoris  Co..  .1.  A. 
Sim).l..-\  i;i.-.-iricai  (".'o, 
Standard  riulerground  (.'.  Co. 
Western  ICIectric  Companj'. 

<'orrespondence  Schools. 

American  School  of  Corresp. 
i;iectrical  Eni^liieer  Inst. 
Int.  Correspond.  Schools. 
<'ross-Ai*ni  ftrace-,  Ktc. 

Anderson  &  Sons.  W.  11. 
<'ross-Ai  Ills.      Pins     and 

Brackets. 

I'etilrai  Electric  (_'o. 

Leavnt.  R    H. 

TeniU'ssee  Lumber  Co, 

Western  l-:ifel.  Suiiply  Co. 

Western  IMecUlc  Company. 
Cut-Outsand  Sn'itches. 

Itosscri  lOlec.  Const.  Co, 

Itrunt  Porcelain  Works,  (i.  V. 

Central  Electric  (Jo. 

(Uhleago  Edison  Co. 

I'Jectric  A|)pllance  Co. 

l-'t,  Wayne  Elec.  Wks.,  Inc. 

(_;eneral  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Missouri  Electrical  Mfg.  Co. 

Western  Electric  Co. 

^Vestern  Electric  Supply  Co, 

Wesilnghouse  El.  &  Mfg.  Co. 
Cuts. 

I'Yanklin  Eiig.  «Ji  Eieclro.  Co. 
l>C8k  lianips. 

McLeod.  Ward  it  Co. 
I>ynanio8  and  Motors. 

Akron  Electrical  Mfg.  Co. 

Knllock  Elec.  Mfg.  Co. 

(Jentrai  Eleelrlc  I  ;o. 

Chlcii'ju  Hi. Use  Wrecking  Co. 

Croei-  ,.|    \\  heeler  (Jo. 

Ft.  Wayne  i^iec.  Wks..  Inc. 

(General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Gregor\'  Electric  Co. 

Hobari  Elec.  Mfg.  (Jo. 

Lowell  Model  Co. 

Missouri  Electrical  Mfg.  Co. 

Ohio  Electric  Wcrks. 

Parsell  A  Weed. 
.  Reliance  IC'eotrlc  Company. 

Schureman  A  Hayden. 

spragne  l':ii-elric  Co. 

siuri.\!ini  Co..  |{.  I'. 

WaKu.T  Kleetric  Mfi:.  rn. 

Wanvii  i:ie('.  Mlg.  Co. 

Western  lileelric  ( 'o. 

Weslern    Lleel.  Supplv  (Jo. 

Westinghouse  El.  A-  Mfg.  (Jo. 
Electric  Heating  Appl. 

Amer.  Electrical  Healer  (Jo. 

Simplex  Electrical  Co. 


Klectrio  Railways. 

(Jrocker- Wheeler  Ct>iupiin\. 
(.eneral  F.leelrle  Co. 
Sprague  El. chic  (Jo. 
W'eslinghonse  El.  A   M  IV-  fo. 
Klccti'ic   Nijfiis. 
Elec.  Motors  ^^plipnH■nt  Co. 

Klcctricnl   and    3lccliau- 
ical  KuKiu*'*'"''*. 

Itadt  .V  Co..  F.  li. 
Humphrey.  Henry  H. 
Sargent  A:"  Lundy. 
KIcctrical   Instrnmcnts. 

Central  Klecirie  Co. 

Eldrid-e  Rl.clrie  M  f-   Co. 

I'.leeli-ic  Ai>iili;iiiCi'  Co. 

I't.  Wavne  Elee.  Wks..   Inc. 

Generai  Kieetric  Co. 

General  Inc.  Are  Light  Co. 

Illinois  Eleeli-icspeciall\  Co. 

I  ignolet.  L.  M. 

Queen  &  Co. 

Sage  &  Hro..  F.  li. 

Stanley  Instrumenl  Co 

Wagner  Electric  Mt'g.  (Jo. 

Western  Electric  Co. 

Western  Elec.  Supplv  Co. 

Westinghouse  El.  &   Mfg.  Co. 

Weston  Electrical  Inst.  Co. 

Willyountf.  Elmer  G. 
EIecti*o-Platinff   Maeh'y. 

besly  &  Co.,  Chas.  H. 

(J rocker- Wheeler  Companj'. 

General  Electric  Co. 
Elevators-Con  veyor.s. 

.Teffrey  M  fg.  Co. 

Engines,  Has. 

Modern  Gas  Engine  Co. 
Parsell  &  \Veed. 

Eneines.  Steam. 

Hall  Engine  Co. 

Havle\  &  Sons  Co..  W. 

Slurtevant  (Jo..  H.  F. 

W  hileheadCompany.  W.  W. 

Exli'st  Steam  Apparat's. 

American  District    Steam  (Jo. 
Pan  Outfits. 

Cenlral  Electric  Co. 
Crocker- Wheeler  Company. 
Edison  Mfg.  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Ohio  Electric  Works. 
St.  Louis  Elec.  Supply  Co. 
Spragne  Electric  Co. 
Sturtevant  Co.,  H.  F. 
Western  Electric  Co. 
W  estern  Elect.  Supply  ("Jo. 
Weslinghnnse  El.  &  Mfg.  Co. 
Fibre. 
Kartaverl  Mfg.  Co. 
Vulcanized   Flltre  Co. 

Files. 

Harnett  (^o.,  G.  &  H. 
Fire  Extin{rui.-4licrs. 

Monarch  Fire  Apjdiance  ( 'o. 

Flaslicrs. 

Reynolds  Electric  company. 

Flexible  Sliafts. 

Stow  Mfg.  Co. 

Forces. 

StiirtevanlCo  .  U.  F. 

Fuses  anil  Fuse  AVirc. 

American  Elec.  Fuse  Co. 
Cenlral  Electric  (Jo. 
Chicago  Fuse  Wire  &  Mfg.Co. 
1).  &  W.  Fuse  Company. 
Electric  Appliance  Co. 
Vomacka  &  Mazanek, 
Western  F.loct.  Supply  Co. 
Western  Electric  (^^"ompany. 

Ocars, 

Besly  &Co..  Chas.  H. 

Ciencral  Elec,  Supplies. 

Aldi'H  I'.leeiric  Company, 
llissrll  C(.rnp;iii\  ,  The  K 
Hunui-ll  Tele-nij..  .V  Ele<>.Co 
Cenlral  Electric  Co. 
Chlcag  ■  Edison  (Jo. 
Electric  Appliance  (Jo, 
General  VAoc  v\r  C^'*. 
Healli  V.  et-nif  t'n. 
Missi>uri  i:tr.'ii'ical  Ml-.  Co. 
Ohio  Klecirie  Works. 
St.  Louis  I'Uec.  Snjiply  (Jo, 
Stmidiird  Eleclric  Compan\'. 
Western  E'ectrlc  Co, 
Weslern  Kleet.  Supply  Co. 

4iilob4's     and       I'^lectrical 
^wlUHHware. 

Century  Glass  Co. 
Phoenl.\  Glass  Co, 
Western  Eleci.  Supply  Co. 


<-rapliite  Specialties. 

Hesly  A  Co..  Chas.  II. 
hi  son  Crucible  Co..  Jos. 
Iloltnes  Klbre-Uraphile  Co. 
Hanger  Boards. 
K.  A  W.  (Jonipany. 
Hcatiny:     and     A'entilat- 
ins  Apparatus. 
Slurtevant  Co.,  If.  F. 
Holders,  Inc.  L<umps. 
Incandesenl     lOleclric    Light 
Manipulaior  Co. 
Inspection  A.  Insurance. 
Hartford    Steam    IJoiler    fn- 
spection  A  Insurance  Co. 

Insulators  and    Insulat- 
iuff  Materials. 

Akron  Smoking  Pipe  Co. 

Howers  Manut'acturing  (Jo. 

Krunl  Porce  ain  Works,  (J.F. 

Central  lOlectric  (Jo 

Chicago  Edison  Co. 

lOlcctrical  Ajjpilanee  Co. 

General  Inc.  Arc  Light  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

Kartaverl  JNlfg.  Co. 

-Mica  Insulator  Co, 

Missouri   Electrical  Mfg.Co. 

Munst-11  A  Co.,  Eugei  e. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Ohio  Electric  Works. 

Okonlte  Co.,  The. 

Phillips  Insulated  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Sterling  Varnish  Co. 

\'ulcanlzed  Fibre  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  *'o. 

Westinghouse  El.  A  Mfg.  Co. 
Insulated  Wires  and  <'a- 

bles— llaenet  AVires. 

.\merican  Elec.  Fuse  Co. 

American    Elect ncal    Works. 

American  Steel  A  Wire  Co. 

Cenlral  Electric  Co. 

Chicago  Insulated  Wire  Co. 

Cre-cent  Ins.  Wire  A  CDl,  Co. 

Electric  .Vppliance  Co. 

General  Electric  Co. 

Hazard  Manufacinring  Co. 

Indiana  Hub.  A  Itis.  WireCo. 

India  Rubber  A  Guita  Percha 
Insulaling  Co. 

Kellogg  Switch.  A  Sup.  Co. 

Missouri  Electrical   .Mfg.  Co. 

National  India  Rubber  (Jo. 

New  York  Insulated  WlreCo. 

Ohio  Electric  Works. 

Okonlte  Co.,  The. 

Phillips,  Eugene  F. 

Phillips  Insulated  Wire  ('i>. 

Roebling's  Sons  Co.  .( .  A. 

Simplex  I'Uectrical  (Jo. 

Standard  Underground  C.  ('o. 

Western  Elec.  SupidyCo. 

Western  Electric  Company. 
Jnnction  Boxes. 

Bosserl  Elect.  Const.  Co. 

General  Inc.  Arc  Ligbl  Co. 

Ijanips,  Ineandesceiit. 

Central  Electric  Co. 
Chicago  Edison  Co. 
Colorado  I  amp  C<). 
Edison  Decorative  A    Minia- 
ture Lamp  IJepl 
Electric  Appliance  ( 'o. 
General  Eleelrlc  t  'o. 
General  Inc.  Are  Lit;bl  Co. 
General  Inc.  Lamp  Co. 
Goodchlldtt  Welsh. 
.Mli-sourl  Electrical  .Mig.   co. 
Ohio  Eleclric  Works. 
Sawver-Man  Elec.  Co. 
Shelby  Electric  Co. 
Weslern  Electric  Co. 
Western  Elec.  Supitly  Co, 
Westinghouse  El.  A  Mfg.  Co. 

Lamps,  Inc.,  Adjusters. 

Genevieve  Company. 

Inc.  I'JI.  Lt.    Manipulaior  Co, 

Lamps,       Incandescent— 
Kcplacers  A'   Cleaners. 

Inc.  EI.  Lt.   Manipulator  (;o. 

Ijifflitning;  Arresters. 

.\merican  Elec.  Fii-e  Co. 
Central  I'.leeirie  Co. 
Eleclrie  Ainiliunce  Co. 
Ft.  Wayne  Eire.  Wks.  Inc. 
General  Electrii^  Co. 
Weslinghonse  El.  A  M  fg.  <  'o. 

liinenten-s  Climbers. 

Anderson  A  Sons.  W,  II. 
Klein  A  Son.  Mathlas. 
SmUh  AHemenway  Co. 


llaji'iK't  Wires. 

(Sei>   Insulated  Wires.) 
Meters. 

Diamond  Meti.-r  Co. 

Ft.  Wayne  Elec.  Wks..  lur. 

(Jeneral  Inc.  Are  Lighi  Co. 
Mica. 

Munsell  A  Co.,  Eugene. 
lliiiiii};  Apparatus.  Elec. 

Crocker- Wneeler  Com  pan  v. 

Jeffrey  Mfg.  Co. 

General  Electric  Co. 

Westinghouse   El.  &  Mlg.  Co. 
Motors.  (See    D\iiamos     mid 

Motors). 
Xaiuc  Plates. 

G.  A  P.  Engraving  Co. 
\ippers  and  Pliers. 

Klein  &  Son.  Mathlas. 

Smith  A  Hemen»  aj  (Jo, 
Packiiij;;:. 

Hesly  ACo..  Chas.  H. 
Patent  Attoriie,vs. 

Johnston,  Thomas  J. 
Pbosplior  Bronxe. 

Hesiy  A  (JO..  Chas.  H. 

Phospt  or  BronzeSm.Co..  Ltd 

Platinum     Bousht     and 
Sold. 

Ki-ker  A  Company. 
Gl.  West. Sm. and  Refining  i'o. 
Poles  and  Ties. 

Iterthold  &  Jennings. 
Fowler.  John  H. 
llolcomb-  LobbCo. 
Lindsley  Kros.  Co. 
.Maltby  Liimi  er  Co. 
Mered'ilh  Cediir  Co..  J.  P. 
Morse  Cedt.r  Co. 
Perrlzo  A  Sons, 
Pittsburg  A  L.  S.  Iron  Co. 
Porter  Cedar  Companv. 
Sterling  A  Son.  W.  C. 
Torrey  Cedar  ('o. 
\'aleiitine-Clark  Co..  The. 
Worcester  Co..  C.  H. 
Polisb  (Metal). 
Hoffman.  G.  W. 

Porcelain. 

.\kron  Smoking  Pipe  Co. 
Bowei-s  Manufacinring  Go. 
Hrunl  Porcelain  Works,  G.  F. 
Powei'  Ti'a.nsiiii.ssioii 

Machinery. 

Jeffrej  Mfg.  Co. 

Smith  Co..  S.  Morgan. 

Siilwell-blerceSriiilli-Vuile. 
Pulley.s. 

Roekwood  Mfg.  ('o. 

Muith  Co..  s.  Morgan. 

Slilwell-Bierce   Smilh-Vaile. 
Kail  Bonds. 

Americati  Steel  A  Wire  Co. 
Kail  .lointN. 

Continuous  Rail    Joint  Com- 
pany of  .\nierica. 
Ifieflncrs. 

Cl.  West. Sm. and  Relinlug  Co 
ICe  (Ice  tors. 

Amer.  RetH.  A  Lighting  Co. 

l''aries  .Mminlacturlng  Co. 

.McLeod,  Ward  A  Co. 
Ke-AA'iiiding:-  Bepairs. 

Chicago  I'Mlsnn  Co. 

(;i'egory  Electric  Co. 

Seliiiri'iniiU  A  Hayden. 
Itbectsf  ats. 

Cntiei-llaiiiiner  M  rg,  Co. 

(ieueral  lOleclric  Co. 

lieu'l  Inc.  Arc  Lt.  Co, 

sage  A  Bro..  F.  A. 

Westinghouse   El.  A  Mt'g.  Co. 
Second-Hand  Macli'y. 

Amber  J^lectric  Mfg.  Co. 

l.regorv  Electric  Co. 

Illinois  Miiintenance  Co. 

JbiUli.ws  A  Bro.,  W.  N. 

Seliui'einan  A  Maydeii, 

Walsh's  Sons  A  Co, 

Whitehead  Compan.\'.  W.    \V. 
Sliades. 

Amer.  Refit.  A  Lighting  Co, 

Faries  Ma;uifacl  lU'lng  ( 'o. 
Si»ldei'in;f  Paste. 

lUirnley  Hallery  A  M  I'g,  C.i, 
Soldering  Sticks. 

K.  A  W.  Companj  . 
SpeaUinir   Tubes. 

Central  Eleclric  Co. 

Vdwards  a  Company. 

Eleclric  Appliance  Co 

Western  Eleclric  Co. 

Western  Elec.  Supply  Co. 


Speed  Indicators. 

Hesly  A  Co..  Chas.   11. 

t^ueen  A  Co. 

Wesion  Eeclrical  Insi.  Co. 
Spriiiffs. 

American  sieel  A  WlreCo. 

Karnes  Co.,  The  Wallace, 
Steel  Bo.xe8. 

IJossert  Elec.  Const.  Co, 

Stoi-jiffc   Batteries. 

.\inerican  Uailery  Co. 
l':ieetrlc  Storage  'itaiterv  Co. 
I'niteu  Stales  Accumnlat.  Co. 

Tapes,  Iiisn  atins:. 

American  l-Jlectrlcal  Works. 
American  Steel  A  Wire  Co. 
<  'entral  Eleclric  (Jo. 
lOlectric  Appliance  Co. 
New  ^'ork  Insu  aied  WireCo. 
Okoniie  Co.,  The. 
Simplex  Electrical  Co-, 
W' estern   Electric  Co, 
Weslern  Elec.  Supply  Co. 

Telet^raphic  Supplies. 

liunnell  Telegraph. A  Elec.Co. 

Telephones,  Telephone 
Material  and  Switch- 
boards. 

American  Elec.  Fuse  Co, 
American  El.  Telephone  Co. 
Bissetl  Co..  The  F. 
Bunnell  Telegr.  A  Elec  Co. 
Central  Eleclric  Co. 
Central  Tele.  A  Elec.  Co. 
Columbia  Telephone  Mfg.  Co. 
Couch  A  Seetey  Co. 
Ericsson  Telephone  Co. 
Eureka  Eleclric  Company. 
l''arr  A  Farr. 

Griggs  Manufacturing  Co. 
International  Tel.  Mfg.  Co. 
Kellogg  Switch!).  A  Sup.  Co. 
Kokonio  Tel.  A  El,  Mfg.  Co. 
Metropolitan  Tel.  A  Elec.  Co. 
Missouri  lOlectrical  A'  fg.  Co. 
Moon  Mfg.  Co..  The. 
R.  1.  Telephone  A  lOlec.  Co. 
St.  Loili.-;  Klec.  Supply  (  o. 
Standard  conslrucilon  t  'o. 
Sterling  Electric  Co. 
St  rom berg-Carlson  Tel.  M.  Co. 
Telephone  Co.  of  Amer.. The, 
Therien  ToolWon  s. 
Union  Switchboard  Cu. 
U.  S.  r:ieelrie  .M  l\'.  Co. 
Weslern  I'lleelrie  Co. 
W  estern  Islee.  Supply  Co. 

Telephone  Service. 

cliicago  Telephone  Co. 
Tools. 

Anderson  A  Sons.  W.  11. 
lUcke  Tool  Company. 
Klein  A  Son,  Mathlas. 
Mls.souri  Electrical  Mfg.  Co 
Smith  A  llemenwayco. 
Therien  Tool  Works. 

Ti'aiisf'ormers. 

Central  ICleetric  C(mi|)ariy. 
t  'I'oekei'-W  lieeler  Comi)anv. 
1^1,  Wayne    i:iec.  Works.  Inc. 
Ceneral  lOlecirte  ('o. 
Cr.-^'on    Kteetrlc  Co. 
Molonej  i;ieetric  Company. 
Siiuuiiird   Eli'ctric  Company  . 
\iudcx  Lleeiric  Companv.  ' 
Wat^ner  llleciric  Mfg.  Co! 
Western  Electric  ('o. 
Weslern  JOlec.  Su|iplv  Co. 
Westinghouse  EI.  A  Mfg.  Co. 

Trucks.  Electric  Car. 

Lieneral  I'.iectric  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Turbine  Water  AVheels. 

Leilel  A  Co..  Jas. 
Smith  Co.,  S.  Morgan. 
StllwetlBlerce    Smith-Valle 
A'arnishes. 

sierllng  X'arnlsh  t  'o, 

A'lilcanized  Fibre. 

Vulcanized  Kibreco. 
AVirc.  Bare. 

Aniericiin  siee!  A  Wire  Co. 
Hesl\  A  Co.,  Chas.  II. 
Cenlral  l';ieeirlc  (.'o. 
i;iectrie  Appliance  Co. 
Okonite  t'o.,  The. 
Pliillips  Insulated  Wire  Co. 
Roebling's  Sons  Co.,  J.  A. 
Siimdiu'd  Underground  C.  Co. 
Western  Electric  Co. 
Weslern   Electrical  Sup.   Co. 
X-Kay  Outllta. 
Queen  A  Co. 
Willyoung,  Elmer  G. 
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The  "ELECTRA"  Highest 
Grade  Nuernberg  Carbons  are 
recognized  as  standard  all  the 
world  over. 

All  genuine  "ELECTRA" 
carbons  are  put  up  in  packages 
bearing  the  label  with  the  tradft 
mark  "ELECTRA." 


gv-t'^fl^  FOR  ENCLOSED  LONG-BURNING  ARC  LAMPS. 


Good  carbons  mean  less  cost 
for  current. 

All  the  excellence  in  dynamos 
and  arc  lamps  counts  for  but 
little  where  poor  carbons  are 
used  in  lamps. 


Crocker-Wheeler  Co. 

MANUFACTURERS  AND  ELECTRICAL  ENGINEERS. 

Motor-Dynamos  and  Dynamotors 

FOR 

TELEGRAPH  AND  TELEPHONE  PLANTS. 

We  can  justly  say  that  we  are  pioneers  in  this  field  and  have  made 
an  especial  study  of  the  application  of  dynamo  electric  machinery 
to  this  class  of  work.  We  have  introduced  many  improvements  to 
meet  the  various  conditions  encountered  and  to  comply  with 
standards  recognized  in  practice. 

BRANCH  OFFICES  IN  ALL  PRINCIPAL  CITIES. 


SIZE    7^F    MOTOR-DYNAMO 


Main  Office  and  Works; 


Ampere,  N.  J.,  U.  S.  A. 


HIGH  GRADE 

Porcelain  Insulators 


ALL    STYLES    AND    SIZES, 


CUTS  REDUCED  ONE-HALF  SIZE 


INSIST    ON     HAVING    BRUNT'S  TUBES,  INSULA- 


TORS   AND    CLEATS. 


THEY  COMPLY  WITH  ALL  UNDERWRITERS'  REQUIREMENTS. 
EVERY    PIECE    MARKED    "BRUNT." 

THE  G.  F.  BRUNT  PORCELAIN  WORKS, 

EAST    LIVERPOOL,     OHIO. 


■1 


WESTERN 

DIRECT  -  -.^^.-^■^^^ 

ZT'  MOTORS 

GEARED 

COVER  A  WIDE  FIELD  OF 

APPLICATION. 


6  H.  P.  MOTOR  DIRECT  CONNECTED  TO  ROTARY  PUMP. 

Western  Electric  Company, 


CHICAGl.       ST.  L( 


PHILADELPHIA.       NEW  YORK. 


AMERICAN  ELECTRIC  COMPANY.  CALIFORNIA  ELECTRICAL  WORKS. 

St.  Paul,  Minn.  San  Francisco,  Cal. 

STANDARD  ELECTRIC  COMPANY,  KILBOURNE  &  CLARK  COMPANY, 

Cincinnati,  Ohio.  Seattle,  Wash. 

ANTWERP.  LONDON.  PARIS. 
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DEPARTMENT 


OF    BOILER 

FEED  WATER 

TREATMENT. 

Your  Boiler  Water  Must  be  Analyzed  JETeT's:!",? 

You  must  deal  with  a  Company  who  can  sell  you  the  concentrated  solid  extracts  to  be 
reduced  by  you  as  wanted.  This  saves  freight  also  makes  it  economical  so  you  can  use 
enough  to  do  the  work.  You  had  also  better  deal  with  a  firm  large  enough  to  assure  safety 
and  success.  These  organic  "SACCHARATED  TANNINS"  cost  rroney  but  will  save  the 
boilers  and  are  cheapest  In  the  end  with  perfect  results.  This  is  better  than  buying  the 
SODA  Compounds  for  the  presents  which   go  with   such  goods. 


WRITE    US- 


-CLEAN    SAFE    BOILERS. 


DEARBORN  DRUG  &  CHEMICAL  WORKS, 

27,  28,  29,  30,  31,  32,  33  AND  34  RIALTO  BUILDING,       •         •       CHICAGO,  ILL. 


WJVI.  H.  ]ai:K3tA.tt,  r'r&sid&xrxt. 


TELEPHONE,   HARRISON   I3!>8and  1373- 


Comnlete  Lamp. 


LIGHT  UP  YOUR  DARK  CORNERS 

BY   USINO   THE 

1.-H.   ENCLOSED 

Arc  Lamp 

Moitcc  Ho¥f  Moat  and  Compact  It  Im. 

\  Theaa  Lamgts  are  the  SImaleat  and  Most  Efficient 

on  the  Market, 

WRITE  FOR  CIRCULAR   MATTER. 

THE  ANDERSON  TOOL  CO.,  ^hdersoh,  imp. 


AGENTS    WANTCO    IN    EVERY    CITY. 


FIBRE-GRAPHITEl 
COMMUTATOR  M 

BRUSH  /M 


^t\.T-\.VSWKM\UC.     \  7 


There's  No  Friction 

with  the  Fibrc-Grapbite  Commutator  Brush. 
Being  90  per  cent,  pure  graphite,  if  insurcfl  low 
resistance,  no  sparking  under  a  varying  load,  and 
longer  wear.  TLere  Is  no  greasing  required. 
The  Fibre-Graphite  is  therefore  the  most  ceo- 
nomic  brush  on  ihe  market.     Send  for  price  list. 

HOLMES  FIBRE-GRAPHITE  MFG.  CO. 
5155 Wakefield  SI.,aermanloivn,  PIIILADELPHU. 


THE  PRACTICAL  VALUE  AMD  UTIUTY  OF  THE 

Lundell  Motors 

ARE  DUE  TO  SUPERIOR  DESIGN  AND  CONSTRUCTION.  THEY  CAN  BE  USED  UNDER  PRACTICALLY  ALL 
CONDITIONS  WHERE  MOTIVE  POWER  IS.  REQUIRED  AND  WILL  OPERATE  ECONOMICALLY  AND 
SATISFACTORILY.  HIGH  EFFICIENCY.  GREAT  DURABILITY.  NON  SPARKING  AND  COMPACT.  BEST 
COMMERCIAL    VALUE DESCRIPTIVE    BULLETIN    No.    03206.    FREE. 

SPRAGUE  ELECTRIC  COMPANY, 


MANUFACTURERS. 


General  Offices: 

627-631   WEST  34lh    STREET, 
NEW   YORK. 

Branch   Offices: 

CHICAGO. 

Fisher  Building. 

BOSTON, 

275  Devonshire  Street. 

ST.  LOUIS. 

Security  Building. 

BALT  MURE. 

Maryland   Irust   Building. 


Start  the  New  Year  Right! 


Put 


Telephone 

in  your  store  or  home 
and  talk  to  the  world. 

5  Cents  Per  Day  '„;' 

Business  or  Residence. 


Chicago  Telephone  Co.,   ^'^  Washington  street. 


96  state  Street. 


IDEAL    FIRE    PROTECTION    FOR    ALL 
ELECTRICAL    APPARATUS. 


l/f^  Highest  Award  Pan-American 
^ —  Exposition. 

MONARCH  FIRE  APPLIANCE  COMPANY, 

27Wllliam   St.  NEW    YORK    CIT>^ 


NOTICE. 


TO    THOSE    INTERESTED    IN    ELECTRIC 
LIGHTING. 

If  you  haven't  read  Buckley's  "ELECTRIC  LIGHTING 
PLANTS:  THEIR  COST  AND  OPERATION,"  you  should 
order  a  copy  at  once.  It  is  the  only  work  of  its  kind  in  print 
and  will  prove  an  inseparable  companion.  It  is  ,"ust  the  book 
thousands  of  men  have  been  waiting  for;  it  will  be  what  you 
want.  275  pages.  Illustrated.  Cloth,  $2.0(,. 
Postage  free. 


ELECTRICIAN  PUBLISHING  COMPANY. 

Suite  ^10  Marauette  Bids:..  Chicatsfo 


'vrA. 


PERSONS     CONTENIPLATINC     A     TRIP 
TO    THE 

NORTHWESTERN  ELECTRICAL 
CONVENTION 

To    be    held    at 


IVIILWAUKEE,  JAN.  1 5- 1 6- 1 7,  1902.    ^^^^^ 


SHOULD    SEE    THAT    THEIR 
TICKETS    READ 


THE  LAKE  SHORE  ROUTE 
EXPRESS  TRAIN  SERVICE 


^ 


BETWEEN 


CHICAGO  AND  MILWAUKEE 

At  frequent  and  convenient  hours. 
For  tickets,  rates  and  and  full  infor- 
mation, apply  at  ticket  offices 

212    CLARK    STREET    AND 

WELLS    STREET    STATION. 
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Main  Office 

riO-120  BEEKMAN  STREET,  NEW  YORK 

PACTORIB5,  NEW  YORK  CITY  AND  MILPORD.  CONN. 

TELEGRAPH,  TELEPHONE,  RAILWAY  AND  ELECTRICAL  SUPPLIES. 


Announcement. 

We  have  purchased  the 
Entire  Plant.bood  Will. 
Machinery  aud  Piittnis 
of  the  NatioDal  Klec- 
trical  Mfg.  eo.,  of  Mil- 
ford.  (Jonn.,  and  will 
continue  the  mauufiic- 
lure  of  Dis^trict  Mes- 
senger Call  Boses.  Fire 
Alarm  Bo.^es  and  Ap- 
paratub.  Burglar  Alarm 
and  Waichnjen's  Boxes, 
etc..  etc..  making  im- 
provements in  every 
department,  with  new 
and  up-tir-dbifc  ma- 
chinery, expert  work- 
men and  the  best  ma- 
terials. We  assure  our 
paironslowprices,  con- 
sistent with  the  class  of 
pooos  we  furnish,  and 
prompt  delivery  of  all 
orders  placed  with  us. 


© 


^" 


ww^mmmmmm 

New  Form  Pony  Relay,  $1.85. 


'jlmproved  Mechanical  Learners*  Outfit,  $1.25 


Catalogue  of 
Instruments  o  r 
Learners'  Manual 
free  on  receipt  of 
postage. 

JJL 


Learners*  Latest  Instrument,  $1.50 

Cut  complete  with  Battery  wire,  etc.,  $2.50 


Otant  Combination  Set.  for  Private  Llnes,$2.50 


Every  Instru- 
ment covered  by 
Patents  of  Jesse 
H.  Bunnell,  de- 
ceased, is  made 
by  us. 

Jit, 


EBSSJBSSBI 


SIGNALOID 


THE  MOST  PERFECT 
AND  RELIABLE 


Coloring  and 
Frosting  Liquid 


FOR 


INCANDESCENT 
ELECTRIC  LAMPS. 


"Will  never  peel,  chip  or  crack,  and 
the  color  will  ontlive  the  life  of  the 
lamp. 


MANUFACTURED  BY 


SiGNALCID 

Chemical  Works 

Jersey  City, 

NEW  JERSEY. 


G.I.  G.I.  G.I.  G.I.    G.I.  G.I.     G.I.  G.I.  G.I.    G.I.  G.I.  G.I. 


WRI 


BU 


FOR 

G.I. 
INS 


AUTOMATIC 

TIME  SWITCH 
$6.00. 

WRITE  FOR  DISCOUNTS. 


Number. 
50 
51 
52 
53 
51 
54 
56 
61 
62 
63 
64 
65 


90 
91 
9.3 
94 
92 
140 


iinite  and  Quicli  Breali  Switches 

Panel  Boards 

Circuit  Breaiiers 

Higti  Tension  Oil  Switclies  and  Apparatus. 

Automatic  Switches 

Push  Button  Switches ... 

Underload  Circuit  Breakers 

Small  Power  Motors  from  1-12  to  15  H.  P... 

Fan  Motors,  Desk  and  Bracket  Fans 

Rotary  Converters 

Motors,  Bipolar  and  Multipolar 

Sewing  Machine  Transmitters,  A.  C.  &  D.  C. 

...71....72....74....75....82  ..  83  and  172 

Incandescent  Lamps 

Underground  Material,  .Junction  Boxes 

Wright  Discount  Meters 

Outlet  Boxes 

Plugs,  Receptacles 

Rheostats 


General  Incandescent ArcLightCo., 


-VOPilC, 


Chicago,  111. 

Denver,  CoL 


Cinciimati,  Ohio. 

St.  Louis,  Mo. 


Cleveland,  Ohio. 

Boston,  Mass. 


SECOND  ■  HAND     MACHINERY 
BOUGHT,  SOLD  AND  REPAIRED. 

TheF.BissellGo. 

Wholesale 
Electrical  Supplies, 

114-116  St.  Clair  St.,      TOLEDO,  0. 
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since  Franklin  flew 

bis  kite 

all  of  the  advancement 

in  electrical  and  mechanical 

arts  is  embodied  in  "A-B"  arc  lamps. 

there  are  85,000  reasons 

why  you  should  install 

"A-B"  lamps. 

there  are  that  many  in 

use  in  the  U.  S.  and  each 

and  every  one  giving  satisfaction. 

take  a  leaf  out  of  others' 
experience — buy  "A-B"s. 


ELECTRIC  APPLIANCE   COMPANY,  THEY  SELL 
THEM,  92  AND  04  W.  VAN  BUREN  ST.,  CHICAGO 


TESTED  FUSE  WIRE. 

ELECTRIC  LIGHT  AND  POWER 

FUSES. 

ADOPTED   BY 

The  U.S.  Government  and  Largest  Companies. 
THE   MOST  ACCURATE. 

PROTECTION   AT  THE   LOWEST  PRICE. 

AMERICAN  ELECTRIC  FUSE  CO. 


NEW  YORK. 


ATLANTA. 


CHICAGO. 


INDIA  MICA 


We  import  directly  from  India  and  handle  the  output  of 
the  best  mines.  A  large  stock  constantly  on  hand  enables 
us  to  make  prompt  shipments.  ALL  OTHER  QUALITIES. 
Prices  low. 

EUGENE   MUNSELL  &.  COMPANY, 

NEW  YORK  AND  CHICAGO. 


VOLT=AMMETERS, 

POCKET  SIZE. 

1  For  Testing  BatterleB  and  Battery 
ICircults,  Locating  Faults,  Grounds, 
■etc. 

RELIABLE.       ACCURATE. 
Send  for  Circular. 
L.  M.PICNOLET. 
78-80  Cortlandt  St.,  NEW  YORK,  N.  Y* 


Telcphonc  riARniBON  745 

F.  B    BADT&CO. 

CONSULTING  AND  CONTRACTING  ENGINEERS 

WCSTCRN   AGENTS   FOR 

wrsTON  INSTRUMENTS.*        1504  Monadnock  Block, 

WARD  LEONARD   RHEOSTATS, 

CIRCUIT   BRCAKCRS. 

COISON-BROWN   RAIL  BONDS,   ETC.  CHICAGO. 


PATENTED 

Burnley 

Soldering 

Paste. 

Universally  acknowledijfcl 
tbe  best.  All  others  lini- 
tatiODB. 

250,000   54  LB.  BOXES 

eold  in  1900.  Put  up  in  1  i. 
1-2.  1, 5  anil  10  lb.  packages. 

BURNLEY  BATTERY 
MAN'F'G  CO., 

PAINESVIUE.  OHIO. 


Gale's  Commutator 
Compound. 

The  Only  Article  That  Will  Prevent  Sparking. 
Will  keep  the  Commutalor  In  good  condition  and  prevent  cutting.    Absolutely  will  not  gum  the  brushes. 
SOc  per  gticlc.   SS.OO  per  dozen     Send  50c.  for  trial  stick. 

FOR  SALE  BY  ALL  SUPPLY  HOUSES  OR 

K||.|  eUliail    o    nil  (Sole  nannfactnrers. 

i    fflCLCnilAil    H    uUia    SOS,  lOO   WaahlnKton  Street.      .     CHIOAeO. 


■^ 


SPRINGS 

ALL  SMALL  SPRINGS  USED  BY  ELECTRICAL 
TRADE. 

THE  WALLACE  BARNES  CO., 


Established  1857. 


BRISTOL,  CONN. 


COMPLETE   ASSORTMENT    HIGH    GRADE    SPRING    STEEL   ALWAYS    ON 
HAND.    SUBMIT  SAMPLES  FOR  PRICES. 


ASK  FOR  CATALOG  F. 


^^. 


Q/Jv 


McRo-rOi^r  ^orkm. 

Brazil.  Ind. 

:«)2  Broadway.    New  York. 

1030  Monadnock  Blk..  Chicago. 


THE  NATIONAL  CONDUIT  1^  CABLE  CO. 


Manufacturers 
of 


FOR  TELEPHONE, TELEGRAPH, 
ELECTRIC   LIGHT  AND    POWER. 


BARE  COPPER  WIRE  AND  CABLE,  PAPER  INSULATED  CABLES, 

Executive  OfHces,  Times  Building,  NEW  YORK,  N 


CEMENT   LINED    PIPE    FOR    CONDUITS. 


SILVER-PLATED 
MIRROR  REFLECTORS. 

A  flat  Reflector,  for  use  with 
"^a  any  system  of  incandescent  elec- 
tric light,  where  it  is  desired  to 
spread  the  light  considerably. 
Its  silver-plated  mirror  plate 
lining  makes  it  most  effective  and 
pleasing,  and  always  as  good  as 
new. 


Convex,  reflecting  slightly  be- 
low the  horizontal  in   all  direc- 
tions.    Used  in  stores,   etc.,  for 
general  illumination. 
GET    OUR    PRICES. 


American    Reflector     &    Lighting    Co., 

27  1-273    FRANKLIN    STREET,    CHICAGO. 


EDISON  niNFATURE  LAHPS 


are  made  iu  more  than 
10,000  Varieties. 

for  all  classes  of  work  in  Candelabra  and 
Decorative  Lighting,  Multiple  and  Series 
Burning  and  in  all  types  of  Battery  Lamps. 

Aliniature  Sockets  and  Rcccftacles, 

X-Ray  Tubes, 

De-war  Bulbs  for  Liguid  Air. 


EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

General  Electric  Company,  Harrison,  N.  J. 
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FRANK  N.  PHILLPIS,  PncsiDENT. 
C.  H.  WAGENSCIL,  TuEAsunen. 


CUOCNt  r.  PHILUPS. 
GCNERAL  MANAQCR. 


C.  ROWLAND  PHILLIPS.  Vicc-Phe*. 
O.  R.  REMINGTON,  JR.,  Sec. 


AMERICAN  ELECTRICAL  WORKS, 


PROVIDENCE,  B.  I. 

BAREAND  INSULATED  ELECTRICWIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  York  Store,  W.  J.  Watson,  26  Conlandt  St. 
CaiCAQO  Store,  F.  E.  Donolioe,  82  Lake  St. 

Montreal  Branch,  Eugene  F.  Phillips'  Electrical  Works. 

MAIN  OFFICES  AND  FACTORIES,  PHILLIPSDALE,  R.  I. 


WRITE  TO  OHIO  ELECTRIC  WORKS 

-CHRISTMAS  GOODS 


recTRic 

ONDERS 

:"    LITTLE 

i£OST 


ElectricTable  Lamp(as  shown  in  illus- 
tration) with  Battery  complete S3.00 

Battery  Hanging  Lamp 10.00 

Telepbone,  with  Battery  ccraplete 5.95 

Electric  Door  Bella,  all  connections 1.00 

Electric  Carriage  Lamp .« 3.95 

Fan  Motor,  with  Battery 5.Cj 

Electric  Hand  Lantorng„ 2.C0 

§■1.00  Electric  Medical  Batteries. 3.Co 

^liOO  Belt,  Tvith  Su9pensory_ 2.50 

Teiein^ph  Outfits,  complete_ „    2.25 

Batterv  Motors  from §1,00  to  12.00 

^.00  Bicycle  Electric  Lights. 2.75 

Electric  Railway 2.95 

Pociiet Flash  Lisbta...    l.EO 
Necktie  LlEht3-7Jc  to    3.00 


send  for  Free  Book.  Beseribea  and  ilmstrarfca  many 
of  the  most  nsefol  electric  devices,  at  -wonderfully 
Biiall  prices.  All  practical.  The  lowest  pricoin  the 
■world  on  everytliingelectrical.  Agents  can  make 
Iiandsome  coinmissions  and  many  sales.  AVrile  for 
complete  information. 
_pmO  EliEOTBIC  WORKS.  Clevelniid,  OMo. 


SIX  Yflirs  With  General  Electric  Company. 

THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  66  Broadway,   •    NEW  YORK  CITY. 

Patent  Cautet.        Patent  Soliciting. 


Save  Your  Commutators  by  using 

THE      K.     &    W.     DYNAMO     BRUSH     AND 
COMMUTATOR  COMPOUND. 

The  Cheapest  and  Best  on  the  Market. 

THE  K.  &  W.  COMPANY,  Pitisfield,  Mass. 

Manufacturers  of  Dynamos,  Brushes,  Commu- 
lator  Compound,  Soldering  Sticks  and  Arc  Light 
Haoger  lioards.  Samples  of  Compound  FRBE. 
Agents  wanted. 


Electric  Heatiog  Apparatus. 

SEND  FOR  64-PAGE  CATALOGUE. 

"UNIT"  ENAMELED  RHEOSTATS 

The  Simplex  Electrical  Co., 

Cambridgeport,    Mass. 

CHICAQO,    Monadnock    Block. 


IDEAL  AUTOMATIC 
ANNUNCIATORS. 

The  Best  on  the  Marlcet. 
Write  for  Prices. 

Maoof  actured  by 

THE  HEATH  ELECTRIC  CO., 

DETROIT,  MICH. 


Faries  Adjustable  Holders, 

PORTABLES,  SHADES,  ETC. 


CATALOGUE  NO.  9  just 
Issued  will  be  mailed  up- 
on application. 


ARR  FA1IIII.IAB  TO 
ALL  ELECTBICAI. 
PBOPLE. 


FARIES    MFG.   CO.,  Decatur,  Illinois. 


G«JY    A 


IVIE 
IM 


OUY     TO     STiXY     OOYI 


inexpensive:. 

WRITE    US    AND    WE    WILL   TELL    YOU    WHY 

\A/.     N.     IVIA'T-rHE>A/^S     &      B 

SOLE    DISTRIBUTORS, 


eo3 


■_ouis. 


KELLOGG  SWITCHBOARD  and  SUPPLYC  0, 

231     SO.    GREEN   ST.,    CHICAGO. 

W&  ARE   PREPARED    TO    FURNISH  BEST    QUALITY 


WIRE 


STAKDABD    PBODUCTS    IBT    STOCK 


IMPROVED 
WARREN 


2,000  LIGHTS^ 


ALTERNATOR 

SANDUSKY 

OHIO 


NATIONAL  CODE  STANDARO 

"0.  K."  Weatherproof  Wire. 
Slof-Bnrning  Weatherproof 
and  Slow-Burning  Wire. 

Prices  and  Samples  on  Application. 

Phillips  Insulated  Wire  Go.. 

Office  and  Factory:  PAWTUCKET,  R.  1. 


DID    YOU    EVER 

Feel  like  this?  He  lost  that  sale 
because  he  did  not  have  those 
particular 

ELECTRICAL  SUPPLIES 

in  stock.  They  were  ordered  a 
week  agd,  and  are  still  "com- 
ing." Change  your  base  of  sup- 
plies, my  friend.  Order  from  us, 
and  have  your  goods  delivered 

STRICTLY   ON   TIME. 

Write  for  our  new  Catalog,  containing  low  prices  and 
fine  cuts.      They  are  going  fast.      Better  do  it  now. 


ALDEN  ELECTRIC  CO., 


52-54  W.Van  Buren  St.,  Chicago. 


The  Up-to-date  Supply  House. 


WESTERN    ELECTRICIAN 


January  ii,  igo2 


Vl'AXTKD,    FOR   SALE    and 

similar  WAMT  CObUMS  advcrlisc- 
ments  (jo  words  or  /ess),  ^fjo  a/i 
ivsertiou ;    additional    ivords    jc    each. 

POSITION  AVAXTRD  advenise- 

merUs  ijo  zvords  or /ess),  St.oo  aft  in- 
sertion:  addiliona/  zcords  3f  eiie//. 


POSITION  WANTED. 

By  an  all  arouad  electrician  and  statlonarj- 
englneer;  12  years'  jiracilcal  experience.  Can 
make  repairs  and  do  general  Uisialllnf,'  con- 
struction, eic.  Will  accept  steady  place;  country 
plant  preTerred  Have  license  In  ste^m.  and  ref- 
erence. .Address  with  particulars.  iioX  U'l.  caro 
Western  Elet-trician.  jIO  Manpiette  lluilding. 
Cbica:-;o. 

POSITION  WANTED. 

Mechanical  engineer.  36,  married.  Al  me- 
cbanlc.  twelve  years  jiasi  practical  experience, 
specialty  desl^jnlng  and  erecting  entire  plants, 
desires  to  become  connecied  wiib  large,  respon- 
sible concern  as  superintendent,  master  me- 
chanic, chief  or  consuliine  engineer.  lirRt  class 
references.  Address,  'HOX  14,"  care  Western 
Electrician,   510  Marquette    IJuilding.  Chicago. 


POSITION  WANTED. 

As  electrician  or  assistant  engineer,  by  sober 
young  man;  understands  all  kinds  of  wiring 
and  line  work;  seven  years"  experience;  can 
furnish  good  reference. "  Addre-;s  BOX  10,  care 
Western  Electrician.  510  Marquette  Bldg., 
Chicago. 


POSITION  WANTED. 

As  telephone  Inspector  and  trouble  man  in  a 
medium  sized  telephone  exchange  by  a  young 
man  with  six  years'  a<;tual  experience  In  tele- 
phone work.  "The  best  of  references  in  regard 
to  ability  and  character  furnished.  Address. 
"liOX  13  "  care  Western  Electrician.  510  Mar- 
qaette  Building.  Chicago. 

WANTED. 

A  young  man  with  technical  education  and 
some  business  ability  to  take  a  financial  interest 
la  an  electrical  establishment.  A  good  opening 
Is  offered  the  right  party.  Address  BOX  15, 
care  Western  Electrician,  510  Marquette  Build- 
ing, Chicago. 

WANTED. 

An  electrician  with  a  small  capital  to  buy  a 
one-third  interest,  capable  of  taking  charge 
of  plant,  la  a  Wisconsin  town  of  2.500.  Must 
understand  wiring  and  taking  care  of  alternat- 
ing current  machine.  Good  steady  position 
with  good  income  to  right  party.  Address  Box 
12,  care  Western  Electrician,  510  Marquette 
Bldg,  Chicago. 


FOR  SALE. 


Two  65  K.  W.  I.ono-Tolt  Westlnghouse  Alter- 
nators In  good  condition,  at  S385  each. 
AMERICAN  ELECTRIC  SUPPLY  A  MFG.  CO.. 
27  Thames  Street.  >'ew  York  City. 


FOR  SALE. 


One  100  K.  W.  .300-voit  Multipolar  Generator. 
All  complete;  good  condition;  $675.  Prompt 
shloment.  AMERICAN  ELECTRIC  SUPPLY 
&  MFG.  CO.,  27  Thames  Street.  New  York  City. 


FOR   SALE. 

21 KOKOMO  TELEPHONES  No.  27. 

Litest  style.  Bridging,  5n.nonxl.600  ohms. 
Guaranteed  b-and  new  and  in  original  packages 
Just  as  they  came  from  the  factory.  Highest 
bidder  takes  the  lot.  Factory  price,  $12.50. 
Sold  to  apply  on  debt.  Address 
W.  H.  BANES,  Box  A,  Villisca,  Iowa. 


200  NEW  10  VOLT  BATTERY  MOTORS. 

9S.OO     K^k^HI. 

Walsb's  Sons  &  Co..  259  WasblnKtoa  St.,  Newark,  N.  J. 


U.  S.  ENtilNEEROFFiCK,  735  N.  Capitol  St., 
Wastiingioo.  1)  i'..  .laniiary  3,  1002.  Sealed 
proposals  will  hv  received  here  inlil  noon,  Keo- 
niary  3.  lU02.and  then  puijliciy  ont-nyd.  for 
furnishing  ventilating  fans,  with  direct  con- 
nected motors,  for  new  building  for  Government 
I'rinting  Ollice.  Information  rurr.ished  on  ap- 
plication. JOHN  STEPHEN  SEWELL,  Capt. 
Engrs. 


STUDENTS 

Will   find   that   the  Western 
Electrician    can    help    them 
wonderfully   in   the   study     of 
electricity.      Subscribe  now. 
J3.00   per  year,  in  advance. 

Electrician  Publishing  Co., 


Suite  510  Mari|uett(  Bldg., 


CHICAGO 


The  Standard  Open  Circuit  Batteries 
of  the  Woi'ld. 

B  CND  F  )R  CIHCULAR  AND  PRICES. 

THE  LECLANCHE  BATTERY  CO., 

111  to  117  East  131st  St.,  N.  Y. 


Western  Electrician 

Want  Ads 


Sringr     Resul-fci 


REAL  BARGAINS  IN  DYNAMOS  AND  MOTORS. 

15  H.  P.  "Eddy,"  »160.00:  10  H.  P.  "Detroit,"  $110.00;  4  H,  P.  "Standard,"  S75.00;  3  H.  P. 
"Slattery,"S.50.00;  1  H.  P.  "Detroit,"  $40.00;  >4  H.  P.  "Edison,". $30.00;  '.i  II.  P.  "WaKnor."S6.00; 
"Crocker-Wheeler"  balterv  motor,  »12.00.  ••Y'SAMOH— 60  light.  *S0.00;  40  light,  J70.00; 
30  llgtit,  J50.00:  20  llehl.  HO  00:  12  llgbt.  $30.00;  300  gallon  Zudker  &  Lev.tt  plating  dynamo, 
$45.00;  100  gallon  Eddy  Plating  dynamo.  *30.00.    Brush  arc  lamps,  complete,  $4.00. 

Every  Machine  Guaranteed.    Repairing  Solicited.    Second-Hand  Machines  Wanted. 

Amber  Electric  Mfg.  Co., 


60  W.  Monroe  St.,  Ctilcago. 


MANUFACTURERS 

BABBITT  METAL,  BAR.  WIRE  SOLDER, 

PIG  LEAD.  INGOT  COPPER,  SPELTER,  ETC. 

GREAT  WESTERN  SMELTING  AND  REFINING  CO.,  Chicago, 


regory: 

ELECTRIC  CO. 

54-62 5.CLINT0N  M.CHICAGO 
fS'^FR   8.AI-E. 

One    80-k.  w.  General  Electric  alternator. 

One    60-k.  w. 

One    75-k.  w. 

Twol20-k,w.       "  "  " 

One   30-k.  w.  Westlnghouse 

One    45-k.  w.  '• 

Two  eo-k.  w.  "  " 

One   60-k.  w.  "'  "  60  cycle. 

One    75-k.  w.  "  "  60     " 

On    200-k.  w.  \7ood  "  133    " 

One   76-b.  p..  Weatlngbouse  Indu^'tlon  motor. 

Send  for  our  Monthly  Bargain  She*.  ,  with  net 
prices  on  machines  iQ  slock  at  our  woiks.  All 
•pponttuB  fully  guaranteed. 


SECOND-HAND 

Dynamos  and  Motors. 

We  invite  correspondence 

with  those  wishing  to 

bny  or  sell. 


SCHUREMAN  &  HAYDEN. 

140  S.  Clinton  St.,  Chicaio. 


M'CORMICK  TURBINE. 

On  Vertical  or  Horizontal  Shaft. 
Especially  Adapted  for  Electrical  Workk 

Gives  a  higher  percentage  of  useful  effect  than  any  other  water-wheel 

heretofore  made.    All  sizes,  rtgbt  and  left  band,  are  built  from  patterns  per- 
fected under  systematic  tests  In  the  Holyoke  Testing  Plume. 

Parties  having  power  plants  which  are  unsatisfactory,  and  those  contem, 
plating  the  improvement  of  powers,  will  find  It  to  their  Interest  to  confei 
with  us,  as  we  are  willing  to  guarantee  results  where  others  have  failed,  na 
matter  what  make  of  turbine  has  been  In  use.  STATE  RBQUlRBTlBNTfl 
AND  SEND  FOR  CATALOQUE. 

S.  MORGAN  SMITH  CO.,  York,  Pa. 


0    EASY.      TEEPS    tTS     LUSTER.   HOLDS    OLD    TRADE    AND 
STABLISMEO    IG  YEARS.  SOLD    BY  AGENTS    AND    DEALER' 

m  w^  ^m  ak  m  v%  ^«  ■     ■*«■_■  sou n 


iMHim'i!iii«i' 


U.S. METAL  POLISH 


POLISHES  ALL  METALS.   8«*N  =  nr 


Samples   sent    free 

Geo. W.  HOFFMAN 


j.SfiK.FHA>.ci^co     Z95,E  Wfl-iMiNGTONSx.  iNOIflHflPOLIS.lHO. 


WE  FULLY  GUARANTEE  EVERYTHING  WE  SELL. 


1000  H. 
1000  H. 

750  H. 

630  H. 

BOO  H. 

400  H. 

325  II. 

325  ». 

325  n. 

325  H. 

250  H. 

225  H. 

176  IT. 

200  II. 

140  II. 

125  H. 

w.  w 


CORLISS. 
P.  34x60  Geo.  H.  Corliss. 
I'.  26x48  Double  Flshkill  Corliss. 
P.  26x48  St.  Lonls  heavy  doty. 
P.  2Sx60  Lane  &  Bodley  Corliss. 
P.  26x48  Allls  Corliss. 
P.  24x42  St.  Louis  Corliss. 
P.  20x48  Harris  Corliss. 
P.  20X.18  Fraser    &    Chalmers. 
P.  20x48  Wheelook  Corliss. 
P.  22x42  Hamilton  Corliss. 
P.  18x42  St.    Louis   Corliss. 
P.  13&:2x30    Vilter    Cross     Compound 

Condensing  Corliss. 
P.  16x42  Harris   Corliss. 
P.  18x36  Sloni    City    Corliss. 
P.  14x42  Allls  Corliss. 
P.  14x36  Vllter    OnrllBB. 

WRITE    FOR    OVR 
WHITEHEAD  COMPANY, 


100  H.  P.  12x36  Harris  Corliss. 
120  H.  P.  14x24  Cooper    Corliss. 
85  H.  P.  12x30  Hamilton    Corliss. 


125  H.  P. 
250  H.  P. 


150  n. 
40  H. 


AUTOMATIC  ENGINES. 

141,4x16  Rice  U\gh  Speed. 
13x20M:Xl5  ArmlngtoD  ,Si  Slmms  Cross 
Compound. 
P.  10V4&18X18    WUllams   Tandem   Com- 
pound. 
P.  16x14  Ideal. 
P.  8x9  Armington  *  Slmms. 


BOILERS. 

1  500  H.  P.  Heine  Safely,  150  pounds  steam. 

2  250  H.  P.  Babcock   &  Wilcox,  126  pounds 

1  126  H.  P.  72x18  Tubular,  90  pounds.  j 

10  80  H    P.  60x16  Tubular.  90  poinds.  I 

STOCK    LIST   NO.    IS.  ' 

20«  Dearborn  Street,  CHirACO. 


IM 


We  offer  for  immediate  delivery: 

COMPODND  AUTOMATIC   ENGINE. 
1  300  H.  P.  14x23x16  New    York   Safety   Tan- 

dem. 
1  250  H.  P.  Wlllans  vertical  type,  2  P. 


3  100  K.  W.  Westlnghouse  12B-cyele,  1100 
volts,  compound  cup-oiling  al- 
ternators, at  $7  per  K.  W. 

1  100  K.  W.  Westlnghouse      la-cycle,      HOC 

volts,  compound  self-oltlng,  (8 
per  K.  W. 
1120K.   W.    Slattery,    sclf-olling,    ^8    per 
K.  W. 
110-VOLT  GENERATORS. 

2  100  K.  W.  6-pole  Triumphs. 
2    66  K.  W.  Jenneys. 

2   60  K.  W.  lO-pole  Thomson-Ryan. 
1   BO  K.  W.  Western    Electric. 


CORLISS   ENGINES. 
1  500  B.  P.  26x48  E.  P.  Allls  Corliss. 
1  260  H.  P.  18x42  Allls    Corliss. 
1  100  H.  P.  12x36  Harris  Corliss. 

BOILERS,   PUMPS.  MOTORS,  BTC. 
Write  for  price  list  No.  87. 


ILLINOIS  MAINTENANCE  COMPANY, 

E.  H.  CHENEY,  Manager. 
I62B  Marquette  Bldg., 


CHICAGO. 


THOROUGH  INSPECTIONS 

:urance    against    Loss  or     Damage    to 
Property  and    Loss   of  Life  and 
Injury  to  Persons  caused  by 

STEAM    BOILER    EXPLOSIONS, 

J.  M.  ALLEN,  President. 
WM.  B.  FRANKLIN,  Vice-President, 
F.  B.  ALLEN,  Second  Vlcs-Presldent, 
J.  B.  PIEEOB,  Secretary, 
L.  B.  BEAINERD,  Treasurer, 
L,  F.MIDDLEBROOK.Asst.  Secretary. 


«;«» 


Don't  spend  spare  time  thinklnfi: 
what  you  might  be  if  your  salary  were 
doubled!  ZJo/Hjir,  not  thinfeing:,  will  make 
vour  wish  a  reality.  Our  free  booklet, 
'Are  Your  Hands  Tied?"  tellsyou  what 
to  do  and  how  to  do  it.  Thousands  l:avc 
already  doubled  or  largely  incrcnsed 
their  salaries  by  foUawingr  our  plan. 
Under  our  guidance  you  can  do  the 
same.  Act  todayi  I.  C.  S.  Text- 
books make  it  easy  for  those  already 
at  work  to 

Learn  By  Mail 

Mrrhanlcal.  Strkm.  ElretrlrBl,  CItII,  Blnlng,  Trie- 
phunt,  and  Trlrjiraph  Enulnverlnp;  Hhup  an  J 
FoDndrj  rrsellci';  IlerhktilrBl  llrnnlng;  Archl- 
tf^clure;  Plumbing;  Hhppt-.HrtRl  I'kllern  DritftlcK ( 
Chcmlilr^i  OrnBinenlkl  Dpilffn;  LoltrrlnK;  Uook- 
keeplng  ;  StanoRraphjr ;  Engliili  Uranehr* ;  Teach- 
iDgi  Loeamodva  HaoBlBg;  ElcctrothtrApeulle*) 
tieraui;  Spanltht  French. 
Circular  free.    State  subject  that  Interests  you. 

INTERNATIONAL  CORRESPONDENCE  SCHOOLS, 

Box  lOOa,  SCBAHTON.  PA. 
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CONTINUOUS  RAIL  JOINT  CO.  OF  AM. 

General  Offices:    Century  Building. 

NEWARK,  N.  J. 

Over  ten  tbousand  ( 10.000)  miles  In  use.    Received  the  highest 

award  in  its  class  at  Paris  Exposition,  1900.  and 

Pan-American,  Buffalo,  1901. 


When  in  search  of  a 
position  advertise  in 
the 

Western  Electrician. 


H 


Secured     quickly     through     Western 
Electrician  "Help  Wanted"  ads. 


SAMSON  TURBINE 

UPRIGHT  AND  HORIZONTAL 

FOR 

ELECTRIC  POWER  and  LIGHTING  PLANTS. 

SPECIAL  FEATURES: 
Hlgb  Speed  and  Efaciency.     Great  Strengtt.    Balanced 
Gate.    Close  Begulation  and  Steady  Motion.     Great  Power  in 

limited  penstoet  room.  Special  attention  given  to  designing  for 
difficult  situations.  Write  for  pamphlet  I,  stating  your  Head  and 
Power  required. 

lAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.  S.  A. 

ELECTRICITY  MADE  SIMPLE. 


233  Pages. 

108  Illustrations. 


Cloth  $1.00. 
Paper     .60. 


By  CLARK  CARYL  RASKINS. 

A  BOOK  DEVOID  OF  TECHNICALITIES -SIMPLE,  PLAIN  AND  UNDERSTANDABLE. 


There  are  many  elementary  books  about  electricity  upon  the  market,  but 
this  is  the  first  one  presenting  the  matter  in  such  shape  that  the  layman 
may  underr 'and  It,  and,  at  the  same  time,  not  written  in  a  childish  manner. 


This  little  work  is  not  Intended  for  the  instruc- 
tion of. experts,  nor  as  a  guide  for  professors. 
The  autho'  has  eade  ivored  to  bring  the  matter 
down  to  the  level  of  those  whose  opportuniEif'S 
for  gaiung  information  on  the  branches  treated 
have  been  limited. 

Four  chapters  are  devoted  to  Static  Electricity; 
three  each  to  Chemical  Batteries  and  Light  and 
Power;  two  each  to  Terrestrial  Magnetism  and 
Klectro-Magnetism;  one  each  to  Atmospheric 


Electricity;  LightningRods:  Electro-Chemistry: 
Applied  Kiectro-Mapnetismj  Force.  Work  and 
Energj;  Practical  Application  of  Ohm's  Law; 
also  a  chapter  upon  Methods  of  Developing 
Electr:city.  othpr  thfin  Chemical. 

The  large  number  of  examples  that  are  give  » 
to  illustrate  thepractlcalHpplicationof  element- 
ary principles  is  gainlne  for  it  a  reputation  as  a 
text  book  for  schools  and  colleges. 


FOR  ENGINEERS,  DYNAMO  MEN,  FIREMEN,  LINEMErh  WIREMEN  AND  LEARNERS, 
FOR  STUDY  OR  REFERENCE. 

ELECTRICIAN  PUBLISHING  CO., 510 MARQunTEBLOG, CHICAGO. 


The  Smlth'Valle  Electric 
Driven  Triplex  Pumps 


Are    easy    to  start,  easy  to  run 
and   are   the  acme  of  perfection, 

We  build  STEAM  AND  POWER 
PUMPING  MACHINERY  for  all 
purposes,  including 

WATER 
WORKS 
PUMPS, 

Jet  and  Surface  CON- 
DEN^EWS  AIR  COM- 
PRESSORS, 


Cottonseed  and 
Linseed  Oil  Ma- 
chinery, Filter 
Presses  and  Vic- 
tor Turbines. 


IF  INTERFSTBD, 
ADDRESS 


The  StilweU-Bierce  &  Smith'Vaile  Co,, 

257  Lehman  Street,  DAYTON,  OHIO,  U,  S.  A, 


8AS  ENGINES  FOR   ELECTRIC  LIGHTING. 

Regulation  guaranteed  with- 
in 2  per  cent. 
All     Engines     are    of    TWO 

CYLINDER  TYPE. 
Built  in  sizes  from  4  to  600 

horse-power. 

GASOLINE  ENGINES,  sam* 

characteristics  as  above. 

THESE  ENGINES  CAN  BE   DIRECT   CONNECTED  TO  ALL  STANDARD  DYNAMOS. 

The  Modern  Gas  Engine  Co.,  Buffalo,  N.  Y. 


REG-TRADE  MARKS 


The  Phosphor  Bronze  SmeltingCo. Limited, 
2200  washington  ave.,philadelphia. 

"ELEPHANT  BRAND  PHOSPHOR-BRONZE" 

INGGTS,CASTINGS,WIRE,RODS,SHEETS,ETC. 

—  DELTA    METAL 

CASTINGS,  STAMPINGS  and  FORGINGS 

ORIGINAL  AND  SoLeMaKERS  IN  THE    U.S. 


READ  THE 


ELECTRICAL  PAPER. 


Crlmshaw.  Raven  White  Core.  Raven  Black  Core. 

ALL  OUR  WIRES  Pasa  Inspection  and  anj  tha  sbOTe  TRADE-MARKS  on  oar  tags.    We  also  manufacture  Crlmshaw  and  Competition  Tapes  and  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OFFICE: 
13-17  Cortlandt  St.,  ^ew  York. 


'  (  1Q2  Desplaiaes  5t. 


BOSTON: 
7  Otis  St. 


SAN  FRANCISCO. 
33  Second  St. 


FIVE 

GOOD 

BOOKS. 


NEW  DYNAMO  TENDERS'  HAND-BOOK. 
INCANDESCENT  WIRING  HAND-BOOK. 
BELL  HANGERS'  HAND-BOOK. 
ELECTRIC  TRANSMISSION  HAND-BOOK. 
TELEPHONE  HAND-BOOK. 


ELECTRIQAN  PUBLISBINfi  CO., 


Suite  510  Marquette  Building. 
CHICAGO,  ILL 


ONE 

DOLLAR 

EACH. 
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Telephones  and  Switchboards  of  Improved  Type. 

"CENTRAL  ENERGY,"  LAMP  SIGNAL,  MULITPLE  AND  EXPRESS  SWITCHBOARDS 

FOR  ANY  SIZE  EXCHANGE. 
MAGNETO   CALL   OR   CENTRAL    ENERGY   TELEPHONES. 


Transmitters  for  Local  Exchange 

and  Long  Distance 

Service. 


Speciall)  Adapted 
for  Central  Energy  Work. 


Absolutely  Non-packing  and 
Indestructible. 

THIS  WE   GUARANTEE. 


Columbia  Receivers 

are  of  the 

Bi-polar  Type  and  are 

Guaranteed  to 

Maintain  their  Initial  High 

Efficiency. 


Furnished  with  Concealed  Cord, 

or 

Exposed  Connection. 


COLUMBIA    DESK   SET. 


Requires  no  wiring  to  the  coii  or  extension  bell,  the  generator  induction  and  ringer  coils,  being  combined  in  one  unit, 
reducing  liability  of  open  circuits  from  multiplicity  of  binding  posts  and  connections. 

Columbia   Switchboards  have  no  SPRING  JACKS  mounted  therein,  same  being  transferred   to  the 

ends  of  the  Switching  Cords,  where  they  are  READILY  ACCESSIBLE  for  INSPECTION  and 

REPAIRS,   and  the   NUMBER   of  SPRING   JACKS   USED   is    BUT  80  PER    CENT. 

of    the    NUMBER    employed    in    OTHER    makes    of  SWITCHBOARDS. 

Columbia  Telephone  Manufacturing  Co., 

200  South  Clinton  Street,  CHICAGO,  ILL.,  U.  S.  A. 


IDEAL  SELECTIVE  LOCK-OUT 
PARTY  LINE  SYSTEM    IZ^r" 

RINGS  ONLY  PARTY  WANTED  AND  LOCKS  ALL  OTHERS  OUT. 


IDEAL  AUTOIVIATiC 
EXCHANGE  SYSTEM 


FOR 

FARMERS'    LINES  AND 

SMALL  TOWNS. 


SWITCHBOARDS 

ANY     SIZE. 


BR1D«IX«,  SERIKi^  ANU 
CENTRAL  ENEROV 

TELEPHONES. 


WRITE  US  AND  WE  WILL  TELL 
10U  ALL  ABOUT  IT. 


ESTIMATES    FURNISHED    UPON    APPLICATION. 

THE  U.  S.  ELECTRIC  MANFG.  CO., 

8000    ETWA    STREET,    Bl]TL,ER,    PA. 


BOSTON  CABLE  CLIP 

THE  STANDARD  EVERYWHERE. 


ADJUSTABLE  TO  ANY  SIZE  CABLE. 

STRONGEST.     SIMPLEST.     BEST. 


CHASE-SHAWMUT  CO, 

BOSTON, 

SOLE   MANUFACTURERS. 
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HIGH    EFFICIENCY 

Combined  with 

HANDSOME  APPEARANCE 

Are  characterlsiics  of 

Kellogg  Apparatus 


'I'lie  150  Line  Express  Switcliboavd  shown  in  lliis^fiii 
ii;ts  move  rciil  points  of  merit  than  any  oilier  bourcl  oiij  iIk' 
niiirket. 

'I'lir  nmU'viul  ilii'oughout  is  Of  llic  very  besl.  No  iniiui- 
iion»  or  compositions  ax-e  nsed  in  any  part  of  itsfun- 
siriu-iioii. 

U  li;i-i  pure  hiirtl  rubber  insiiUitioii.  mecbauieallj  si-ii- 
r.'^uuinu'  drops  and  jacks  nionnlcd  live  per  slrii>  juut 
la.-iU'Tifd  lo  a  steel  frame  with  macliine  screws.  H  lias  ;ui 
iibsolulelv  reliable  niyht  alarm.  Cabinei  work  iiitarK-rcil 
oak.     Write  lor  Bulletins. 


Kellogg    SwHchboard    &    Supply    Co., 

229    South    Green    Street,    CHICAGO. 


HIGH-GRADE 
SERIES  'PHONE. 


OneoTLiie  strongest  Series  'Phones  on 
the  market,  equipped  as  follows:  Double 
battery  box  tmd  backboard  of  highly 
flnished  oak  or  \valnut,4  bar. folly  nickeled 
generator,  SO  obm  silk  wound  adjust- 
able ringers.  "Bell"  style  bipolar  hard 
rubber  ^receiver,  long  lever  automatic 
switch,  long  distance  solid  back  ad^ast- 
able  transmitter,  mounted  on  concealed 
cord  arm  with  long  distance  inducfon 
coil  in  base.  Guaranteed  to  ring  'loud 
through  20,000  ohms. 

PRICE,  $8.25. 

SEXD   TOR   CIRCULAR   HO.    17. 


STANDARD  CONSTRUCTiON  CO. 

90-98  MARKET  STREET,  CHICAGO. 


THE   ONLY  MAN 

who  hunts  for  trouble  is  the 
electrician.  Let  us  help  you 
find    it   quickly. 


Illinois  Electric  Specialty  Co., 

Marquette  Building,  CHICAGO.  ILL. 


IN 


LEIGH  FOUR-PARTY  LINE  SELECTIVE  SIGNALING  SYSTEM. 


Our  instruments  worli  perfectly. 

Tiiey  need  absolutely  no^adjustment  for 
any  line  condition. 

No  relays  or  springs  tofget  out  of  order. 

Do  you  know  that  you  can  give  satisfac- 
torily low  rates  only  with  perfectly  working 
party  lines? 

The  saving  in  line  construction  and 
switchboard  apparatus  is  enormous  ! 

Low  rates  mean  doubling  your  patron- 
age and  increased  revenues  and  dividends. 
It  is  to  your  advantage  to  use  party  lines 
This  is  no  step-by-step  system,  and  our 
'phones  operate  with  power  generators  or 
pule  changers.  Well  adapted  for  small 
exchanges.  Particulars  and  estimates 
furnished  on  application. 


WRITE  ALSO  ABOUT  OUR 
SIMPLEX  TOLL  COLLECTOR. 
SAFE-SIMPLE- CURABLE. 


METROPOLITAN  TELEPHONE  AND  ELECTRIC  CO., 

76    FIFTH    AVENUE,    CHICAGO. 


YOU  WILL  REST  ASSURED 

That  Your  Terminals  are  Safe 
When  Protected  With  a 

Moon  Fuse  Terminal  Head 

Never  Known  to  Fail  or  Lose  a  Wire. 

THIS  ILLUSTRATION  SHOWS  THE  OUTER  CASING  CLOSED 

Simplifies  testing  and  transposing  of  lines; 

it  occupies  but  a  small  space;  the  only 

cost   of  maintenance  is  fuse  wire. 

Write  Now  For  Descriptive  Matter. 

THE  MOON  MFG.  CO. 

45-47-49  S.  Canal  St.,      CHICAGO. 


»M»»»»»»»»»»3»»»»»3»33»33»Ma»»M»»»»M»«a«««aa««8»»;KKer 


TELEPHONES  and 


■ 
■ 


SWITCHBOARDS 


for  any  size  exchange. 


CO 
CO 

UJ 

ui 


CO 


CORRESPONDENCE    SOLICITED. 

THE  STROMBERG-CARLSON 

70-82  W.  Jackson  Boul.,     TCI       UCf^      t^ti 
CHICAGO,  U.  S.  A.  I  CLi   Ifirili   UUi 


MotrEwnEWT 


^m 


SWITCHBOARDS  and 
TELEPHONES 

Thai  free  you  from  all  troubles. 

CENTRAL  ENERGY  SYSTEMS. 

Send  for  Catalogues. 
Correspondence  Solicited. 

YOU  NEED  GOOD  APPARATUS. 
WE  MAKE  IT. 

We  can  help  you  to  start  right  and  earn  dividends. 


200  Capacity  Eureka  Switchboard. 


EUREKA  ELECTRIC  CO, 

CHICAGO,  U.  S.  A. 


Tel^ephone  Troubles 

'^~'  ARE  UNKNOWN  WHEN  OUR 

CENTRAL  ENERGY  SYSTEM 

Is  installed  in  Your  Exchange. 

IT  REPRESENTS  THE  HIGHEST  TYPE  OF  MODERN 
TELEPHONE  APPARATUS  AND  IS  PERFECT 
IN  EVERY  DETAIL 

Our  Line  of  TELEPHONES,  SWITCH-iOARDS, 
PROTECTIVE  DEVICES  Is  Compiete. 


No.  34  Central  Energy  Telephone. 


AMERICAN  ELECTRIC  TELEPHONE  CO., 

36-58  W.  Jackson  Boulevard,        CHICAGO,  U.  S.  A. 
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INTERNATIONAL 

KEY 


'  PATCNTCO 


PRICE  ON  APPLICATION. 


LONG  SPRINGS 

avoid  breaking. 

DOUBLE  MOUNTING 

Saves  key  shelf  space. 
Requires  one  key  cable  only. 

Especially  adapted  for  large 
multiple  and  trunking 
boards,  where  the  proper 
number  of  keys  on  small 
key  shelf  is  desirable. 

GERMAN    SILVER    SPRINGS. 
PLATINUM   CONTACTS. 

TELEPHONES  ^oT.TLfZlT- 
rr^Jn-J^Tng  SWITCHBOARDS 

FOR  ANY  SIZE   EXCHANGE. 


INTERNATIONAL  TELEPHONE  MFG.  CO,, 

HARRISON  AND  CLINTON  STS.,  CHICAGO,  U.  S.  A. 


KOKOMO  TELEPHONES 

\A/EII  Sa-tis-fy  YOlJ. 

NOTHING  IN  FRONT  OFTHBM. 
"Writ*  US  for  yarticalars. 

KOKOMO  TELEPHONE  &  ELECTRIC  MFO.  00., 

KOKOMO,  IND. 


No. 
20. 


CONTINENTAL    TELEPHONE    CONSTRUCTION    CO. 

GENERAL  CONTRACTORS  FOR  TELEPHONE,  ELECTRIC 
LIGHT,  HEAT  AND  POWER  PLANTS. 

MARQUETTE    BLDC,   CHICAGO. 


The  Telephone  Company  of  America 

Long  Distance,  Central  Energy  System. 

The  only  up-to-date  lOo  per  cent,  system,  full  patent 
protection. 

Tna  only  first-class  system  at  a  cost  admitting  of 
no  competition. 

The  only  system  that  can  be  supplied  to  the  public 
at  two  cents  per  call. 

The  only  system  that  can  be  installed  in  every 
house,  office,  mill,  shop  or  other  place  of  business  at 
two  cents  per  call  and  insure  shareholders  a 
handsome  profit  on  their  investment. 

The  aim  of  the  Telephone  Company  of  America 
is  to  place  a  telephone  in  every  house  and  place  of  busi- 
ness and  to  limit  the  charge  for  its  use  to  two  cents 
per  call,  the  same  as  for  sending  a  letter. 

Installation  on  this  plan  admits  of  no 
competition. 

By  this  system  the  telephone  service  will  be  in- 
creased to  twenty  times  its  present  volume,  its  value  to 
investors  will  be  many  times  greater  than  that  of  any 
other  system,  while  the  cost  of  service  to  the  public  will 
be  only  two  cents  per  call,"  or  one-third  the  lowest 
present  rates. 

The  central  office  and  station  telephone  apparatus 
are  of  the  highest  excellence  in  quality  and  appearance. 

For  particulars  write  or  call  at  the  office  of 

THE   TELEPHONE  COMPANY   OF  AMERICA 

719-721  Thirteenth  Street  N.  W.,  WASHINGTON,  0.  C. 


THE    IMPROVED 

GRIGGS  DESK  TELEPHONE 

HOLDER  AND  BRACKET. 

(Palont  applk'd  for.) 
It  la  indlBiit-nsiiblu  to  every  oDo  using  a  telephone 
on  n  de»k.  Saves  Its  cobt  a  dozen  timet)  ovtr.  Is 
botli  u  time  and  niuiiey  saver.  Saves  time  and 
trouble  of  lirtlnic  l')ione  oil"  desk  when  Jot-king  it. 
or  placing  on  desk  alter  bt'ing  unloeked.  No  fit't-ef- 
»lty  toe  using  dusk  slide  u»  holder,  niul  thus  pi-e- 
venting  access  to  drawei-s.  No  handling  of  |)iioni' 
lit  ull  neeessiiry.  No  more  iieeldentnl  upsetting 
und  Itreiiklng  i>r  phnne.  us  our  improved  telephone 
liolder  previMit-  it  ull .  Ynnr  telephone  tnHtantly  in 
place  when  m'.did.  luid  jii^t  us  miickly  *>'"  '^•^  *'"' 
\v«.y  when  m^t  wunt^-ii  its  niei-it  must  apiieiil  ui 
onoe  to  every  tclepliom'  siser.  Price  K.mi.  Gnaruti- 
teed  to  i?ive  satsiriiction.  Pun  l»e  adjusted  to  lit 
any  size  haae.  Discount  to  the  trade.  1-oeal  repre- 
sentnt.vos  wanted  in  t-verj-clty  of  the  United  SUites, 

THE  GRIGGS  MFG.  CO..  79  Fifth  Ave..  Chicago. 


Wright  Cable  Hanger. 

SEND  FOR  SAMPLES  AND  PRICES. 

R.I.  TELEPHONE  &  ELECTRIC  CO., 

PROVIDENCE,  R.  ■• 

Mention  this  paper. 


YOU 

should    know    more     about 
our   direct    reading 

O  H  IVI  IN/I  E  T  E  R 


"Write  us. 

F.    B.    SAGE    &    BRO., 

123  Liberty  St.,  N.  Y. 


2  BATTERY  CALL  TELEPHONES  $4.50 


GOOD  FOR  600  FEET. 
METALLIC  LINE  FOR  INTERIOR  USE. 


2  MAGNETO  CALL  TELEPHONES  $7.50 

GOOD    FOR    3    MILES. 

SINGLE  IRON  WIRE   FOR   PRIVATE   LINES, 
BATTERIES  ARE  INCLUDED. 

FARR   &    FARR, 

'110  W.  JACKSON   BLVD.,         CHICAGO. 


Write    for    a 


Catalogue 


describing   the   features 
of  the  .  .  . 

UNION 

TELEPHONE 
SWITCHBOARD 


Every  point  in  design  and  oper- 
ation meets  the   most  ex- 
acting demands  of 
modern 
switchboard    practice. 


TMI 


Union  Switchboard  Go. 
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IMENA/     EIDI-TIOIM 


Telephone  Hand-Book 


BY  HERBERT  LAWS  WEBB. 


Gjntaining  a  Chapter  on  '^Recent  Progress^'  which  brings  this 
practical  book  UP-TO-DATE. 


The  General  Principles  of 

Telephony 

Are  Now  Well  Established. 

The  Telephone  Hand-Book  deals  with  them. 

No  matter  what  kind  of  Telephones  and  Switching  Apparatus  you  use, 

or  expect  to  use, 

YOU  WILL  FIND  IT  USEFUL. 


It  is  a  Practical  Book 

for  the  Practical  Man 

and  for  the  Student. 


PRICE  $1.00  POSTPAID. 


ELECTRICIAN  PUBLISHING  CO., 

510  Marquette  Building,  CHICAGO, 


t^ 
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MEDIUM    AND 

HIGH    SPEED 

THE 


ENGINES. 


HIGHEST    EFFICIENCY, 
BEST  CONSTRUCTION. 


liXUL. 


CHICAGO  OFFICE:  ,    _    ,.^, 

1526  Monadnouk  Building. 


:noine 

ERIE,  PENNSYLVANIA- 


HIGH-GRADE 


ENGINES 

VERTICAL  AND  HORIZONTAL. 
AUTOMATIC  AND  THROTTLING. 
BELTED  OR  DIRECT  CONNECTED. 

GUARANTEE    PERFECT    REGULATION    FOR     ELfCTRIC     LIGHTING 

AND    POWER    SERVICE   FROM    2   HORSEPOWER 

TO   50   HORSEPOWER. 

W.  BAYLEY  &  SONS  CO., 

MILWAUKBF,    WIS.,  V.  S.  A. 


The 

Pioneer 

Limited. 


Famous 
Train 
of  the 
World. 


Chicago— St.  Paul  -Minneapolis 

VIA 

The  St.  Paul  Road. 

(Chicago.  Milwaukee  &  Si.  Paul  Ry.) 

Equipment  and  Service 
Unequaled. 

Time  tables,  maps  and  inforinaiii  n 
furnished  on  application  lo 

F.  A.  MILLER.  General  Passenger  Agent, 
Chicago,  111. 


i 


JEFFREYS  CHAINS 


FOR  CATALOGUE, 

ADDRESS 

THE  JEFFREY  MFG.  CO 
COLUMBUS,  OHIO. 


ABOUT  THE  PENNSYLVANIA  LINES. 

The  verdict  glveo  by  the  t'l-'uei-al  public, 
that  the  Pennsylvania  System  oHera  the 
most  coDifojtable  and  quickest  seivice  rrum 
Chicago  to  Pittsbui-ff.  Philadelphia.  Balti- 
luore,  Washinjiton  and  New  Vink.  Is  uiidis- 
puted  by  Ihiiusands  of  patrons  who  have 
used  these  lines.  The  dining  car  service  la 
unsurpassed.  The  scenery  through  which 
the  road  runs  is  the  most  beautiful  of 
wihich  the  East  can  boast— the  famous 
Horse  Shoe  Curve  aloDe,  being  one  of  the 
rarest  sights  to  a  visitor  from  the  western 
states.  The  traveler  is  guarded  on  all 
siflcs  by  experienced  emplryea  anrl  no  pains 
are  spared  to  make  the  journey  one  of  ease 
and  safety. 

If  you  contemplate  a  Journey  In  the  HJaat. 
full    information    may    be    obtaliipd    by    ad- 
dressing H.    R.    DFRINO. 
Assistant  Oeneral  PasvuEer  Agent, 
248  Sosth    Clark   btreet,    Chicago. 


CHICAGO    AND    FLOKIDA  SPECIAL. 

Via  Big  Four  Route. 

Through  sleeping  car  from  Chicago  to 
Jacksonville  and  St  Augustine  commen- 
cing Jan.  (>,  leaving  Chicago  i  p.  m.  daily. 
except  Sunday,  from  Central  Station,  arriv- 
ing Cincinnaii  >f  o^,  p.  m.,  Jacksonville 
8:15  and  St,  Augustine  <j;.^n  next   evening. 

ONE    NIGHT    OUT. 

I'\>r  further  information  address  ].  C. 
TUCKER,  (i.  N  A,  2JI  Clark  Street, 
Chicago. 


AS  SIMPLE  AS  ITS  NAME. 


ABC 

OF 

The  Telephone 

By  J.  E.  HOMANS,   A.   M. 

352  pages. 

Cloth,    Price   $1.00. 

An  up  to-date,  practical  treatise  on  the 
construction,  theory,  installation,  care 
and  management  of  telephones  and  their 
appliances. 

Sent  prepaid  on  receipt  of  price. 

Electrician  Publishing  Co., 

510  Marquette  Building,       Chicago,  III, 


Are  You  Alive? 


GRAPHITE  RESISTANCE. 

Graphite   resistance   in   rods,   tubes   or   otherwise.      Any  resistance 
wanted — one   ohm   to  one    million    ohms.       Write    for    particu'ars. 


JOSEPH  DIXON  CRUCIBLE  CO., 


Jersey  City,  N.  J. 


•  « 

S  ARE  YOU  LOOKING  FORTROUBLE?  § 

•  IF  Si>,  GET  A  COPY  OF  • 

I  TELEPHONETROIBLES  | 

a  AND  HOW  TO  FIND  THEM  { 

8  -'''-  S 

5    BOTH    MAUNETO   AND  COMMON  BATTERY  S 

e  SYSTEMS.  8 

8ih  Edition  Just  Out. 


Price,  2Sc. 


S   oin  coiiion  jusi  uui.       rnce,  isc.  m 

Electrician  Publisiiing  Go.,  • 

SIO  ]Vfer4inette  Building,  Z 

rnioAGo.  S 


We  also  manufacture   STEAM   AND  POWEIR 
PUfVIPING  MACHINERY  for  all  purposes. 
AIR  COMPRESSORS, 
VICTOR  TURBINE  WATER  WHEELS. 
OIL  MILL  MACHINERY   AND 


StilwellBierceSSmiHiVAileCq 

Daifton  Ohio,U.5.A. 


The  Electrician  Publishing 
Co.,  Suite  510  Marquette 
Building,  Chicago.  Headquar- 
ters for  all  latest  Electrical 
Books.     Write  for  Catalogue. 


rSheetSteel 

I  NoQ-siukabloandiudeatructiblo. 


Indian  Canoesi 

tlblo.  U  foot  long,  S9  Inch  boaiD.  I 


li 


Twenty-Two  Dollars,  Net 

W.  II.  MUUJNS.  m  Dtiiot8t..KAT.EM.OinO.^ 


THE 

PENNSYLVANIA 

LIMITED. 

In  writinc  from  New  York,  nn  ufflclal  oi 
one  of  the  prominent  English  laihvuys,  who 
rode  on  ilic  Pennsylvania  I-iuilted,  says; 
"I  had  a  most  pleasant  Jouinry  from  Chi- 
cago lo  New  "iork.  Your  tiain  far  sur 
passes  DH^Ihlng  we  aspire  to  In  England." 
Special  information  regnrdinc  the  superior 
transportation  facilities  offered  i-y  the  Penn- 
sylvania Short  Lines  can  be  obtained  by 
addressinc 

MR.  H.   R.  DERING, 
Assistant  General  Passenger  Agent, 
24S  South   Clark   street.    Chicago. 


The  Inspector 


-AND- 


Trouble  Man. 

By  A.  E.  DOBBS. 

Full  of  information  and  diagranib  for  tbe 
operator,  exchan^-e  owner,  exchange  munayi^r, 
ln.spector,  trouble  man,  lineman. 

A  complete  description  of  telephones  and 
their  trouhleH.  How  to  lind  and  remedy  them, 
together  with  working  i'la,ns  foi  exchange  con- 
struction, complete  with  diagrams  of  all  iip-tu- 
dale  telejihones  and  switchboards. 

The  only  book  in  plain  lanpuage.  A  volume 
for  anyone  Interested  in  telej)hony. 

Mailed  anywhere  on  nUC    nnilAD 
receipt  of  price.         UllL    UULLAK. 

No  technicalities.  Substantially  hound  iiiclotli. 


ELECTRICIAN  PUBLISHING  CO., 

610  MARQUETTE  BUILDING,  CHICAGO. 


l|]ou  travel   betwee 

HICA.C 


i-<:  uisviiJLe: 
IN  :»i/\NAP< :1.1s 

AND 

■INCINNy^T'l 

00  vi^x 


MONON  ROUTE 


A^D  C.H.aP  Rjwy. 
—         "v^j^SV 
LUXURIOUS  PAniAR  AND  DININO 
CARS    BY     0>VY. 

PALACE  SLEEPING  AND  COMPART 
MENTCARS     BY     MIGHT. 
6    TRAINS     DJX.IU'V    aETWCEN 
CHICAGO  AND  THE  OHIO  RIVER 

WMHCDOEL  rRAKKJ.OEED.oi'n.BUt.'a'    C  HASH  ROCKWELL 

""•"""■        CHICAGO  .         "*"'■'•- 


■AT.Ti   EMPIXJYES 

In  the  operating  department  of  the  "Alton  Koad  "  are 
required  to  paas  mental  and  phyBlcal  examlnatlonB 
calculated  to  secure  absolute  safety  to  pasBengera  and 
freight.  Fidelity,  promptness,  and  accuracy  are  re- 
warded by  the  merit  system,  the  result  being  that  one 
of  the  safest  railways  in  the  world  la  ^  1 

"TSB    ONLT   ■WAY" 


GnoAdQ.  XuioHOia. 


Janoary  n,  1902 
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CEDAR  POLES 

LINDSLEY         BROTHERS         COMPANY 

MENOMINEE,  MICH.,  PORTLAND,  OR£G0W     AMD      SPOKAWE  WASH. 
WHO.UE>SALE  PRODUCERS 

SO-roOT     TO     80-  FOiOT      POLES     OUR     -SPECIALTY. 


25  FOOT  5, 55^,  6 and  7  inch  POLES- 
30  FOOT  5,  6,  and  6K  inch  POLES. 

GET  OUR  PRICES  ON  THESE  OR  ANY  OTHER  STANDARD  SIZE  FOR  QUICK  DELIVERY. 

MALTBY  LUMBER  CO.,  BftY  CITY,  MICHIGAN. 


CEDAR  POLES, TIES,  POSTS, ETC. 

A  complete  stock  of  these  commodities  con- 
venient for  Immediate  shipment.  It  will  pay 
you  to  favor  us  with  your  inquiries 


SUCCESSORS  TO 
THE  PORTER-MORSE  CO. 


THE  MORSE  CEDAR  CO. 


PRINCIPAL  OFFICES. 
SaCIXAW,  MICII. 


IPaWUW^  (NftftAXok/i^  §iW^kWi6V  ^Mn\/  ^ 


M.KLEIN    &  SUN- 


LINE  BUILDERS'  TOOLS. 

Our  Tool  Book    tells     about    them. 
It  l8  of  interest  to  all  linemen.  Get  a 
copy  DOW.      FREE. 
Headquarters  for  Linemen's  Tools. 

MATHIAS  KLEIN  &  SON.  "-'ilicl'So^.-ilL''- 


THE  TENNESSEE  LUMBER  CO. 

Is  headquarters  for  red  cedar  and  chestnut  tele- 
phone poles,  fence  posts,  barn  poles,  railway 
and  hignway  piling,  locust  Insulator  pins,  and 
all  kinds  of  hardwoods. 

Mala  Office,  Uwlsbarg,  lean..  Branch  Office, 

KeUerton,  la.,  Oak  Mills.  Montlcello.  Ark. 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  Bp  to  80  ft. 


BERTHOLO 
&  JENNINGS, 

8Tb  LOUIS. 

I     Chemical  Building. 


CROSS 
ARMS. 

LONG  LEAP 

PINE  AND  FIR. 


Michigan   White  Cedar  Poles. 

A  LARGE  ASSORTMENT,   ALL  SIZES. 
We  are  making  very  attract've  prices  on  a  large  stock        ^      % 
of  25 foot  5  and  6  inch  top,  30  foot  7  inch  top  and  up.        '       ' 
%      %        Orders  filled  promptly  In  carload  lots.    Correspondence 
^       ^        solicited.     Write  to  Escanaba,  Mich.,  office  for  prices. 

KELLOGG  SWITCHBOARD  &  SUPPLY  CO., 

Congress  and  Green  Sts.,  Chicago,  III. 


CEDAR  POLES. 

Piling  and  Street  R.  R.  Ties. 

C.  H.  WORCESTER  CO., 

MARINETTE.  WIS. 

Producers  and  Wholesalers  ot  White  Cedar  Products. 


vTHE  HOLCOMB-LOBB  COMPANY^ 

I    GEDAR  POLES  ^^  POSTS    f 


74S   HARQUETTE    BLDC 


m 


STREET  RAILWAY  TIES. 

Onr  specialty,  7  foot  while  cedar  tied  for  Electric 
and  Htreet  Ballways. 

SPERRIZO&SON8, 
■  Daggett,  MIoh. 

POLES,  TIES,  POSTS.  '"srAr- 

PRODUCERS.  We  want  your  inquiries  always. 


CEDAR  POLES  Jo^"^'^-™wLER 

UL.U/||\    I     Ul^L^VJ         nOS'7   fiSHCR  BLOa-.,  CHICAGO. 


POLES 


W.  C.  STERLIN6  &  SON, 

MONnOC.  MICH. 
ElBTen  Fole  Yftrdi  In  UlctalKan. 

WlM)lesiT»  ProdQceri  for  M  yeui. 


TIES. 


GtSOLINE    MOTOR    GISTINGS 

For  Constructing  Automobile 
Motors,  4  H.  P.  an€l  7  ^i  H.  P. 

OPPOSITE     CYLlNnER     BALANCED     TVPB 
WITH  BLUE  PRINTS. 


North  Cheltusford,  Mass. 


BULLOCK  ELECTRIC  MFQ.  CO. 
Cincinnati,  U.  S.  A. 

WAQNBR  ELECTRIC  MFQ.  CO. 
St.  Loult,  U.  S.  A. 

Direct  and  Alternating  Current 
Equipments  tor  Electric  Light 
and  Power. 

287 


Secured     quickly    through     Western 
Electrician  "Help  Wanted"  ads. 


ANDERSON  &  SONS, 

)  6  Macomb  St.,  Detroit,  Mich. 

Digging  Sets.    Arm  Braces,     Guy  Rod», 

Pole  Steps,  Etc.,  Etc. 

Tools  and  Iron  'Work  for 
TELEPHONE   AND    RAILWAY    CONSTRUCTION. 


ASK  FOR 


AWARDED  HIGHEST 
MEDAL  ON  TOOLS 
At  PARIS  EXPO-  .- 

smoN  OF  y- 

1900.      ' 


AWARDED 
HIGHEST 
MEDALDNTOOIS 
AT  PAN-AMERICAN 
EXPOSITION 

THE  DICKE  TOOl  COMPANY, 

FACTORY:  DOWNERS  GROVE.  ILL. 

Eastern  Office:  I.  E.  Way.  Manager, 

39  Corllandt  Slrcet.  New  York. 

Thos.  G.  Grier.   Electrical   Buirriing.    Chicago. 

St.  Louis  OtJice:  W.  N.  Matthews  &  Bros  . 

320  N.  6lh  Slreei. 


We  do  wish  you  a  Happy  New 
Year.      May  you  have  frequent 
cau  e  to  look  at  your  GREEN  BOOK  of  Hardware  Specialties.      It  will   never  fail   you. 

SIVII-TH     &     HEIVIEN'XA^yW     CO., 

UTICA  DROP  FOReE  &  TOOI.  CO.. 

ASK  YOUR  DEALER  FOR  THESE  GOODS.  296  Broadway,  JTew  Yoplt  City. 


SOUTHERN 


White  Cedar  Poles 


^^^     I     IILIIIV  '  THE   BEST  POLE   IN  THE   MARKET  FOR 

^^  "  '^    ■    ■■  ^'■■"    TROLLEY  &  ELECTRIC  LIGHT  WORK. 

Yellow    Pine   Cross-Arms,    Locust  and   Oak   Pins. 

Large  Stock   Always   on    Hand.      Ask   for   Prices. 

STANDARD  POLE  *  TIE  CO.,  No.  44   Broad  Street,   New  York,   N.   Y. 


R.   H.   LEAVITT, 

CAPRON,   ILL. 

iraaufacturer  of 

STANDARD    ELECTRIC-LIGHT    »ND    TELEPHONE 

CROSS-ARM    BRACKETS  AND   PINS. 

Write  us  for  prices.    We  like  it.  Will  sit  up  lale 
und  rise  early  to  answer  you  and  fill  your  orders. 


Western  Electrician 

Want  Ads 

Bi^ingr     Resul-fcs. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Larg*  Stock  Consluiily  on  Htni. 


Poles 


RED  CEDAR  PILING,  POLES  AND 

POSTS,     all      lengths.      J.     P.     MEREDITH 
CEDAR  CO..  Memphis.  Term. 


Send  your  Book  Orders  to 

ELECTRICIAN  PUBLISHING  CO., 


510  Marquette  Bide..  Ctiicaeo. 


CEDARfOLES 


^T^l^illJIL 


~VarI)5-.  7>Kcof<Nir<Ci;,  hicK.  -  ^reeN3av."WT5.  _    New  LoriijoW.  "Wis 
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West  i  ngh  o  u  se 

Type  F  Indicating;  Instruments 


for  Alternating  Currents. 


Long  and 
Uniform  Scale, 
Easily  Read 
at  a  Distance. 


Accurate, 
Permanent 
in  Calibration. 
Dead  Beat. 


Polyphase  "Wattmeter. 


Westinghouse  Electric 

&  Mfg.  Co.,  Pittsburg,  Pa. 


Sales  Offices  in  All  Large  Cities. 


ELECTRICITY  FOR  ENGINEERS. 

Latest  Edition,  Now  Published  in  One  Complete  Volume,  424  Pages,  Profusely  Illustrated. 
Just  the  Work  for  Engineers,  Electricians,  Dynamo  Tenders,  etc. 


PART  r.  CONTENTS.— CHAPTER  I:  Electricity;  Positive  and.  NeRatlve;  Conductors, 
.4on-Conauctors  and  Insulators;  Electro-Motive  Force;  Volts;  Resistance;  Ohms;  Current;  Am- 
jeres.— CHAPTER  II:  Dynamos;  MaRnets;  Field  Coils;  Electro  MaROets;  Permanent  MuKuets.— 
OHAPTER  HI :  Armatures,  Construction  of,  IMrterent  Kinds  of:  Commutators,  How  Made  and  Con- 
Qected I  Heating  of  Armatures;  Eddy  Currents.— CHAPTER  IV:  The  Current-  How  Produced; 
iQductlon- Series  Wound  Dynamos;  Shunt  Wound  Dynamos;  Excltinc  the  Fields;  Constant  Cur- 
^ntand  Constant  Potential  Dynamos;  Series  and  Parallel;  Parallel  or  Multijile  Arc  System.— 
CHAPTER ^'":  Incandescent  Lamjis;  Filaments;  Connections;  FlashinR;  Exhausting;  Testing; 
handle  Power;  Operated  in  Series;  Automatic  Cut-Out;  Id  MultlpleAre or  Parallel;  Multiple  Series; 
Multiple  Series  Cut-Out;  Three  Wire  Systom.-CHAPTER  VI:  The  Arc  Light;  How  Formed; 
Causes  of  Unsteadiness;  Remedy;  Etiect  of  Shades  or  Globes;  Shape  of  Carbons  Under  Different 
Conditions  of  liuming;  Arc  Lamps;  Regulating  and  Cut-Out  Mechanism;  Action  of  Current;  Clutch 
f.amps;  Clockwork  Lamps;  Double  Lamps;  Troubles  In  Lami>s.— CHAPTER  VII:  Commutators 
iPd  Brushes;  The  Brush  Commutators;  Krushes;  Different  Styles  of  Bruslies-  Double  Brushes; 
single  Brushes;  Troubles  with  Commutators  and  Brushes;  Correct  Position  of  Brushes;  Sparking 
*l  Brushes;  Care  of  Brushes  and  Commutators;  Flashing.— CHAPTER  VIII:  Current  Regulation; 
Hand  Regulation;  By  Position  of  Brushes;  Resistance  Box;  Resistance  Coiis.— CHAPTER  IX: 
American  System  of  Automatic  Current  Regulation;  The  Dynamo;  Regulator;  Action  of  Regulator. 
CHAPTER  X:  Brush  System  of  Automatic  Current  Regulation;  3rusn  Armature:  Diagram  of  Cir- 
j'Jts  through  Dynamo,  Regulator  and  Lamps;  Dial  or  Regulator;  Care  and  Adjustment  of  Dial: 
Dial  Controller;  Circuits  and  Connt^'tlons  of  No.  8  Brush  Dynamo;  Circuits  of  Comi)ound  Wound 
Constant  Potential  Brush  Dynamo.— CHAPTER  XI:  The  Edison  System;  Automatic  Regulator; 
ClrcuitsofKegiilator:  Circuits  of  Dynamo:  Action  of  Regulator;  Howell  Pressure  Indicator;  Dia- 
gram of  Circuits;  Description  of  Parts  aod  Operation.- CHAPTER  XII:  Excelsior  System  of  Auto- 
iiatic  Current  Itegulation;  Dynamo;  Armature;  Diagram  of  Circuits;  The  Regulator  and  Motor; 
ictlon  of  Regulator.— CHAPTER  XIII:  Schuyler  System  of  Automatic  Cvirrent  Regulation; 
Oynamo;  Armature,  Commutator  and  Brushes;  Diagram  of  Circuits  In  Armature  and  Field;  Regu- 
ator;  Circuits  in  Regulator.-CHAPTER  XIV:  Thomson-Houston  System  of  Automatic  Current 
Itegulation;  Dynamo;  Armature;  Commutator  and  Bruslies;  Controlling  Macnet;  Wall  Controller; 
lilagram  of  Circuits;  Air  Blast.-CHAPTER  XV:  Waterhouse  System  of  Three-Brush  Automatic 
I'tirrent  Regulation;  Dynamo:  Extra  Brush;  Resistance  Coils  and  Regulator.  CHAPTER  XVI: 
Vmpere  Meters;  Tangential  Seal?:  Solenoid  Meters.— CHAPTER  XVII:  Voltmeters;  Pressure 
ind  Potential  Indicators.— CHAPTER  XVIII:  Testing;  (Galvanometers;  Astatic  Needle;  Dilfer- 
JUtlalAiiparatus.— CHAPTER  >CIX:  Wheatstone  Bridge  or  Electrical  Balance;  Diagram  of  Clr- 
:ultsandMeJ:liodsof  use;  Bridge  and  Rheostat:  Round  Form;  Square  Form.— CHAPTER  XX: 
The  Magneto  as  a  Testlnglnscrumerit;  Armature:  Field;  Bell;  Diagram  of  Clrcuits.-CHAPTER 
CXI:  Coupling  DjTiamos  Together;  In  Series;  In  Shunt;  Series,  Shunt  and  Compound  Wound  Ma- 
:tilnes.— CHAPTER  XXII:  Switches  and  Switchboards:  Loop  Switch;  Plug  and  Socket:  Change 


>jrrent;  Starting  Motors;  Diagram  of  Connection. 


PART  II.    CONTENTS.— CHAPTER  I:   Alternate  Current  Dynamos;  Principles  of  the 

Field:  Field  Current  Armature;  Winding;  Connections;  Lamination;  Different  Types  oi  AUema- 
tors:  Regulation- Leading  Systems;  Tlie  Brush  Generators:  Magnets;  Armature;  Principles  of  In- 
duction.—CHAPTER  II:  Djuamos,  Continued;  Tlie  Mordey  Alternator;  Stationary  Armatures; 
Field  Magnets;  Ferrantl  Armature;  Field  Magnets;  Winding;  Collectors.— CHAPTER  III:  Dyna- 
mos Concluded;  Siemens  Dynamo;  Best  Magnetic  Circuits;  Stanley  Constant  Current  Dynamo; 
The  Armature;  Self  Induction;  Regulation.— CHAPTER  IV:  Induction  Coils;  Converters;  Trans 
formers;  Economy  of  Distribution;  An  Electrical  H.  P.;  Losses  In  Conductor;  Induction  Colls;  Ef 
feet  of  Induction;  Transformers.- CHAPTER  V:  Transformers  Continued;  Induction  Coils;  CoD' 
verters:  Transforming  Up  and  Down;  Design  of  Transforwors;  Tlie  Static  Cliarge;  Protection 
Against;  Grounding  the  Secondary;  Otlier  Devices;  The  Foil  I'rotector;  Different  Types  of  Trans 
formers.—CHAPTER  VI:  Transformers,  Concluded;  Fuses;  Regulation;  AVinding of  Transformers, 
Connecting  to  Circuit;  Regulation;  Safety  Fuses.— CHAPTER  VII:  Parallel  System;  Series  Arc 
Light  System;  Diagram  of  Circuits;  Parallel  System;  Primary  Circuit;  Secondary  Circuit;  Placing 
of  Transfonners;  Fuses;  Diagram  of  Series  Arc  Light  Circuit.— CHAPTER  VIII;  Lines  of  Force; 
Hysteresis;  Magnetic  Penetration;  The  Circuit  of  Lines  of  Force;  Experiments  with  Magnet; 
Rapidltvof  Reversals  and  Hysteresis.— CHAPTER  IX:  Arc  Lamps;  In  Series;  The  AVestlnghouse 
Arc  Laiiip;  Diagram  of  Circuits  in  Lamp;  Action  of  the  Mechanism-  FlrtCarbons.-CH AFTER  X; 
Arc  Lamps,  in  Multiple:  Slatterv  Differential  Lamp;  Mechanism  of  Lamp;  Its  Operation.— CHAP 
TERXI:  Measuring  and  Indicating  Apparatus;  Instruments  for  Use  with  Alternating  Currents 
Differ  from  those  used  wltli  Continuous  Currents;  Ammeters;  Voltmeters;  Description  of  Several 
I'^orms  of  iDstruments.- CHAPTER  XII:  Measuring  Instruments,  Continued:  Hot  Wire  Instru 
nieuls;  TheCanlew  Voltmeter;  Details  of  the  Instrument;  Low  Potential  Voltmeter.-CHAPTER 
Xlll:  VoltmctiTs;  Double  Coil  Voltmeter;  Two  Ty]>es.— CHAPTER  XIV:  Spring  Meters;  Curlet^ 
Spring  Meter.— CHAPTER  XV:  Twisted  Strip  Instruments;  Diagram  of  Connections  and  Opera 
tioii  ol  Instrument.— CHAPTER  XVI:  Recording  Meters;  Stanley  Meter;  Construction  and  Prln 
riples  of  operation;  Diagrams  of  Parts;  Slatterv  Induction  Meter;  Description  of  Parts  and  Prln 
ciples  of  Operation;  Watt  Meter;  Thomson  Meter.— CHAPTER  XVII:  Generators  In  Parallel 
Difiioiilties  in  Operating;  Alternate  Current  Generators  In  Parallel;  Arrangements  of  Circuits  and 
Machines  for  Operatiog  in  Parallel;  Diagram  of  Common  Arrangement  of  Machines  and  Clrcuits.- 
CHAPTER  XVIII:  Ohm's  Law:  StrenuDiof  Current;  Formulas  and  Examples;  Power  and  Hea.; 
inp  Effects  of  Currents.— CHAPTER  XIX:    Ground  Alarms  and  Leak  Detectors. 


PRICE,  $2.50. 


Orders  for  above  book,  or  any  electrical  work  published  promptly  sent  on  receipt  of  price,  postage  prepaid. 


ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  Blag.,  CHICAGO. 
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FORT   WAYNE    ELECTRIC    WORKS 


(INCORPORATED.) 


The  Latest  Development 
in   Transformers, 

OUR 

"WOOD"  TYPE  A 

OIL  TRANSFORMERS 


OUR  BULLETIN  NO.  1013 

WILL  GIVE   YOU    DETAILS. 

WRITE  FOR  ONE. 


TYPE   A  5  Kw  UNIT 


Main  Office  and  Factory, 


SOME   FACTS: 
Highest  Efficiency. 
Best  Regulation. 
Low  Core  Loss. 
Interchangeable 
Primaries 
and  Secondaries. 
Careful 

Mechanical  Design. 


Fort  Wayne,  Ind. 


WESTERN  ELECTRICIAN'S 


ARRANGED    IN     BOOK    FORM,    POCKET    SIZE. 

10  Cents  per  Copy.    Send  for  it. 

ELECTRICIAN  PUBLISHING  CO.,  ""B^ifdTr  CHICAGO. 


\\l:.i.iJJ<.\      J.LliL  1  RlLlAX 


■COCnOMML    PATENT 

NEW    T*^C 

MADE  RIGHT 

SOLD  RIGHT 

SAVES  TROUBLE 

ASK  YOUR  DEALKR 

FOR  IT! 

TRY  ONE  AND  BE 

CONVINCED. 


Sample  i-\a.  Bet), 
Nitkcl  Finish 


40c. 

Black  Eaimeleil  3S<'. 

Sent  by  mall  prepaid 
on  receipt  ol  price. 

Wrlle  for  Circular. 

■        SPIES 
ELECTRIC  COMPANY. 

87-81  W  Van  Buren  SI. 
CHICAGO,  ILL. 


KARTAVERT. 

HARD  AND  FLEXIBLE  FIBER  IN  SHEETS,  RODS  AND  TUBING. 

For  Elcclrlcul  and  Mechanical  Ptirpuses,  ItuUway  Dust  Oiiu-ds,  Washers 
and  Pack tngii.    Patuni  insulattngC'leuis. 


^lANTFACTlllEli  BT 


THE  KARTAVERT  MANUFACTURINB  CO.  Wilmington,  DH. 


VULCANIZED  FIBRE 

Highut  gnits  for  electrical  insulation  and  meclutnical  pttrpout,  in  slieeti, 
tubes,  rods  and  special  shapes.     Catalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -    Wilmington,  Del. 


CARGENT  &  LUNDY, 

Engineers, 

locKi,  40  E.  VAN  BUREN  ST..  CHICAGO. 


FREDERICK  SARGENT. 


-  A.  D.  LUMD" 


SBirSBAi,  OrpiCB  ahd  Wobks, 
wniieatnrTO.  Pa. 


HAZARD  MANUFACTURING  CO., 

Wires  AKD  Cables. 


HIGH-GRADE  RUBBER' 

COVERED, 

WCATHERPROOF 


MAGNET.  OFFICE,  ANNUNCIATOR  WIRe. 

N»W  YOHK  Offios. 
to  Dey  St 


Cbicaqo  OmcB, 
1801-2  Marquette  Bldg 


STORTEYATfT  SYSTEM 

HEATING  &  VENTILATION 


'^     Centralijed  plant . 
No  scattered  steam  piping. 
Utilijes  exhaust  steam. 
Send  for  Catalogue  "''84' 

B.F. STURTEVANT  O. boston, 

.NE.V*- YORK -PHILADELPHIA- CHICAGO-  LONDON- 


AKRON  GENERATORS  m  MOTORS. 


NEW  YORK  OFFICE,  MacKay  EngInt 


AKRON  EUCTRICAL  IWANUFACTURING  COMPANY, 


GUARANTEED 

MECHANICALLY 

AND 

ELECTRICALLY 

PERFECT. 


Highest  efficiency  and 
modern  design. 


BiillllnslieafromE.6K.W. 
to  176  K.W. 


AKROK,  OHIO. 


Bst.  I80S. 


1  Black  Diamond  File  Works 

4^  »TOBB  IK  THB  CKITED  8TATEH  ADS  CANADA. 

I  G.  &  H.  BARNETT  COMPANY 

i^  PHILADELPHIA,  PA. 


Twtlve 
Medals 
Awarded  at 
International 
Expositions 


OITR  eoODS  ABE  ON  SAIb  IN  ETEBY  I.EADIIICI  ■ABDWABE  { 


Insulated 
Rubber 
Wires  and  Cables. 
John  A.  Roebling's  Sons 

WORKS    AT 

TRENTON,  N. 


NEW    NATIONAL    CODE 

"I  XL" 

Triple     Braided    Weatherproof^ 
and  Slow  Burning  Wire. 

COMPLETE    STOCK   ON    HAND. 


St.  Louis  Electrical  SuoDly  U^ 


ST.    LOUIS. 


Vol.  in.      $3.00  Per  Aiiui. 


ropyrtprht.  IMt.  by  Electrician 
I'llbllshlng  Company.  Chicago. 


CHICABO,  JANUARY  18,  1902, 


Entered  at  Chicago  PoBtofBce  as 
mall  matter  ot  the  aecoad  clasH. 


10  Ceits  «  Copy.      Mo.  3, 


I  MP  I     FY  INSULATED 

llvll      LiCiyV    WIRES   AND    CABLES. 

RU8BEK  COVERED,  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 


stSTEHN    SELLING   AGENT, 

H.  R.  HIXSON, 

137  Mpnadnock  8!jcV.  CHICAGO 


Simplex  Electrical  Company, 


75-81    Cornhlll,  BOSTON,  MASS. 


1889— Paris  Exposition, 
medal  for  Bnbber  Insalation. 

1893- World's  Fair, 
Medal  for  Bobber  Insulation. 


THAC    M.  X 


TH£  JSTAliirDARD  FOR 

B1JBB£B  I9r81TI.ATIU?r. 

Sole  Manufacturers  of 

Weather- 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  "".niir  Wires. 
THE  OKONITE  CO.,  Ltd 

ro'JlSch««V;«'">9««-        253  Broadway,  New  York. 


Geo.T.  Manson, Gen'ISupt, 
W.  H.  Hodgins,  Secy. 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFJICTURERS  OF 

Paranite  Rubber  Covared  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE, 

TELEPnONB,  TBLeORAPH  AND    FIRE  ALARH   CABLES. 

All'  Wires  ire  tested  at  Factory.  JONESBORO,  IMO. 


ORESCENT 

RUBBER 

INSULATED 


White  Core  Crescent. 


WIRES'^CABLES 

]¥ational  Code  Standard. 

Crescent  Insulated  Wire  and  Cable  Co., 

New  York  Office,  „   .    „„. 

63  BARCUY  STREET.  ""3"'  '"'"=^  »"''  Factory.  TRENTON,  N.  J, 


Queen  $c  Co., 

1010  Chestnut  St.,  Phlla. 

480  MONON  BLDG,.  CiWCAtO, 

Aetna  Testing  Sets,  Queen-WIrt 
Switchboard  Instruments,  X-Raj 
Focus  Tubes,  Induction  Colls. 


CONTINUOUS  RAIL  JOINT  COMPANY 
OF  AMERICA. 

Gkhbral  Offices:    142  MARKET  STREET. 

NEWARK,  N.  J. 

Millions  in  use  on  One  Hundrea  and  Forty- 
Five  (146)  railroads  in  the  United  States,  on 
over  Seven  Thousand  Five  Hundred  (7,600) 
miles  of  track. 


STERLING    EXTRA    INSULATING    VARNISH. 

Sterlirtgr  £stra  Black  Finiahlngr  Tarnish, 

Sterling  Ulacli  Air  Drying  Varnlah, 

Sterling  Black  Core  Plate  Varnish. 


THE  STERUNO  VARNISH  CO., 

Pittsburg,  Pa.,  U.  S.  A. 


THE  STERLING  VARNISH  COL, 

26  Colmore  Row,  Birmingham,  England. 


efc 


The  Incandescent  Lamp  Replacer  ana 
Cleaner  replaces  and  cleans  any  c.  p.  lamp 
at  any  height  or  angle. 

bcudescent  Electric  Light  Manipulator  Go., 
1 16  Bedford  St.,     Boston,  Mass. 


ELECTRICAL     ENCINEER- 
INC  TAUGHT  BY  MAIL. 

Writ*  for  our  free  Illustrated  book. 

"Cu  I  Bccone  an  Electrical  Eaffnecr?** 

W«  te«ch  Electrical  Engines  *lng',  Eleo> 
trio  LigbUng,  Eleotrio  Kailwa,'  3,Hechaa> 
lc*l  Engloeerlng.  Mechamoa.'  Drawing:, 
ate,  ftt  joQr  home,  br  tnail.  Initltu^ 
lodorsea  br  Tboa.  A-  Edisoii. 

Electrical  Engineer  Institute, 
Deyt.  K.  240-242  W.  23d  St.,  New  York. 


BARE  AND  INSULATED 

ELECTRICAL  WIRES 

OF  EVERY  DESCRIPTION. 

CROWN  RAIL  BONDS. 

AMERICAN  STEEL  &  WIRE  GO. 

CHICAGO.      NEW  YORK.      DENVER.      SAN  FRANCISCO. 


2,000  IN  USE. 

Blpolu  moA  Haltlpolar  Uoton 
frcn  litofA  horsepower.  Dynm. 
mo.  tromlO  lights  to  700.  We  mU 
or  r.nt.  Qood  profits  for  .geot.. 
TheBotort  Elec.Mft.Co.,Tror,OUfc 


For  Porcelain  or  Clay  In* 
sulatingSpecialties,  suchas 
Bushings,  Knobs  or  Cleats, 
Address, 

THEAKRON  SMOKING  PIPE  CO., 

MOCAOORE.  OHIO 


l-T-E 

CIRCUIT  BREAKERS 

CUTTER  ELECTRICAL  CO.,  PHILADELPHIA 


ERICSSCN  SWITCHBCARDS 

Of  all  sizes.   Telephones  for  all  lisea.    Write 
for  particulars  and  tell  yoar  needs. 

ERICSSON  TELEPHONE  CO., 

296  Broadway,  NEW  YORK. 


LIGHT 


If  you  want  light  to  see  objects  below  the  lamp 
USE    SHELBY    LAMPS. 

16  C.  P.  Horizontal  are  14  C.  P.  Vertical.   Other  makes  are 
7  C.  P.  Vertical. 


THE   COIL    DOES    IT-IT'S    FLATTENED. 


LIFE 


The  Longest  Life  at  Best  Efficiency. 
SHELBY       USEFUL       LIGHT      LAMPS. 

Pat.  Oct.  30,   1900. 
A   TRIAL    WILL    PROVE   OUR   CLAIMS. 

THE  SHELBY  ELECTRIC  CO.,  SHELBY,  O. 


WESTIIN  ElecMcai  In^Dineni  Co., 

-^—^  Waverly  Park,  ESSEX  CO.,  N.  J. 

Wistos  Staidard  Foriable  Direct  Reading 

Voltmeters,  Millivoltaeters,  Voltammetefs, 
Ammeters,    Mlillammeters, 

Groand  Detectors  anil  Circuit  Testers, 
Oiimmeters.    Portaiiie  Galvanometefs. 

Our  Portable  In.itrumeTits  are  recng- 
nized  as  The  Standard  the  worM  over. 
The  Semi-Portable  Laboratory  Stand- 
ards are  still  better. 

Our  Station  Voltmeters  and  Am- 
meters are  unsurpassed  in  point  of  ex- 
treme accuracy  and  lowest  consumption 
of  energy.  "~ 

ParCaUe  CralTsnometer  for        Mention  the  Westxbs  Ez.BCTBicrur  when  writiiig 
-    Brtdse  Work.  '<"  cstoiognes. 


The  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

STEEIi  OVTLET  AlTD  JIJNCTIOK  BOXES, 
SWITCHBOARDS,   PANEIi    BOARDS.   SWITCHES,  ETC. 


WILLYOUNG  X-RAY  APPARATUS. 

We  have  just  published  a  new  32-page  catalogue  entitled.  "WILLYOINO 
INDUCTION  COILS.  X-R.\Y  MACHINES  AND  ACCESbORV  APPARATUS."  It  describes 
and  pictures  our  Type  W,  &  M.  Machines  for  Battery  and  Power  Circuits.  Also  our 
"Short  Core"  Portable  Machines,  our  ••  Model  Q"  Coils,  etc.  We  also  list  ihe 
Cunningham    Mercury    Jet    Interrupter,  the  Caldwell  Liquid  Interruptor,  etc.,   etc. 

SEND  lOc  IN   STAMPS  FOR   No.  607. 

TUBES.  FLUOROSCOPES.  X-RAY  STANDS,  ETC.,  ETC. 

Recent  sales  to  Lowell  Observatory:  Dr.  Wm.  A.  Pusey,  Chicago;   St.   Louis  X-Ray 

Laboratory;  5t.  Luke's  Hospital,  New  York;  New  York  Hospital,  Etc.,  Etc. 


ELMER    G.  WILLYOUNG, 


97-99  Frankfort  St..  NEW  YORK,  N.  Y. 
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THE 


Sprague    Electric    Company's 

SPLIT.POLE    GENERATORS 


Represent  the  highest  type  of  dynamo 
construction.  They  are  non-sparking  and 
have  a  high  efficiency  and  remarkable 
endurance  under  the  most  exacting  con- 
ditions of  service.  They  are  finished  in  an 
attractive  style  and  give  the  best  possible 
commercial  value. 

A  description  of  these  generators  is 
given  in  our  illustrated  bulletin  No.  03102 
and  should  be  read  by  the  manager  of 
every 

LIGHT  AND  POWER  PLANT. 


GENERAL  OFFICES: 
527-531  WEST  34th  ST.,  NEW  YORK. 

BRANCH  OFFICES: 
CHICAGO  :  Fisher  BIdg.     BOSTON  ;  275  Davonshirt  SI. 
ST.  LOUIS:  Security  Bldg.  BALTIMORE:  Maryland  Trust  BIdg. 


STORAGE  BATTERIES 

For  Lighting  Plants,  Railroad 
Cars  and  Buildings. 

Aui-tomobiles    and    IRo^ 

THE  ONLY  BATTERY  FOR  PRAGTIGAL  PURPOSES. 

We  IWaintain  and  Cuarantee 
all  of  Our  Lines  of  Batteries. 

ESTIMATES  FURNISHED  FOR  ANY  CAPACITY. 


UNITED  STATES  ACCUMULATOR  CO. 

951  MARQUETTE  BUILDING,  CHICAGO,  ILL. 
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PLATINUM   FOR  CONTACT  POINTS  IN  ELECTRICAL  INSTRUMENTS. 
PLATINUM  FOR  TELEPHONES.    PLATINUM  FOR  ELECTRICAL  INSTRUMENTS. 
W(  sell  PLATINUM  In  any  quantity,  either  large  or  small.    We  buy  PLATINUM   or  anything 
containing  PLATINUM,  In  any  quantity. 


For  Incandescent  Lamps  and  Everythino  Else. 

:bjvk;£M2   «&  00., 

MANUFACTURERS  OF  PLATINUM   IN  ALL  SHAPES. 

Newark,  N.  J.  New  York  Office,  120  Liberty  Street. 


THE  ELEGTRICST0RA6E  BATTERY  CO. 


MAHUFAOTURER     OF      THE    ''Q\)\OX{^t     HCCUmUlatOt" 


FOR 


ELECTRIC  LIGHTING  AND  POWER  STATIONS,  TROLLEY  REGULATION, 
ISOLATED  LIGHTING  AND  POWER  PLANTS,  ETC.,  ETC. 

SEND    FOR   BULLETINS   DESCRIBIMB    IMSTALLATIOMS. 

OPPICS3  >    New  York,         Boston,  Chicago,  Baltimore.  St.  Louis,  San  Francisco,  Cleveland,  Philadelphia,  Detroit, 

R-50     f  100  Broadway.    60  State  St.    Marquette  Bldg.    Equitable  Bldg.     Waimvrlgat  Bldg.     Nevada  Block.     New  Eogland  Bldg.     Allegheny  Ave.  and  19tti  St.       Michigan  Electric  Co. 


SACK'S  NOARK  FUSES. 

Ideal  Protection 


AGAINST 


OVERLOAD  AND 
SHORT  CIRCUIT. 


SAFETY  AND 

ACCURACY 

ASSURED. 

WRITE  FOR   PARTICULARS. 


THE     STANDARD    ELECTRIC    CO., 

1 1  3  W.  3rd  St.,  CINCINNATI,  OHIO. 


EDISON     PRIMARY    BATTERIES. 

FONMCHLV    KNOWN     AS      EDISON-LA  LAN  DB. 


rOR    CAS    CNQINEB. 
BLOT      MACHINES, 
AUTOMOBILES 
NAILHOAO   SIGNALS, 
CnOftBIHO    BCLLS, 
SMALL   MOTORS. 
ETC. 


CONSTANT     CURRENT 
NO    LOCAL  ACTION. 
'    WILL   NOT    rnCEZC, 
LIQUIp    TIOMT 
CELLS    FOR 
PORTABLI 
WORK. 


FULL    DEBCRtPTION    IN    BOOKLET    NO.   4. 

EDISON    MANUFACTURING    COMPANY, 


RHEOSTATS 

AND 

ELECTRIC    CONTROLLING    DEVICES 

OF     EVERY    DESCRIPTION.  j 

THE  CUTLER-HAMMER  MFG.  CO. 


AGENTS : 

STURTEVANT  ENGINEERING  CO.,  LONDON.  ENG. 
KILBOURNE  &  CLARK  CO..  SEATTLE,  WASH. 


MAIN  OFFICES  AND  FACTORY:  BRANCH  OFFICES: 

MILWAUKEE.  NEW  YORK-CHICAGO. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS 


Akron  Electrical  MfgCo 

Akron  Smoking  Pipe  Co 

Alden  Electric  Co 

Amber  Electric  M  fg  Co 

American  Battery  Co 

American  District  Steam  Co.. 

Amer.  Electric  Fuse  Co 

Amer.  Electrical  Beater  Co.. 

Amer.  El.  Telephone  Co 

American  Electrical  Works.. 
Amer.  Reflt.  A  Lighting  Co 
American  School  of  Corresp.. 
Amer.  Steel  &  Wire  Company 

Anderson  &  Sons,  W.  H 

Anderson  Tool  Co.,  The 

Babcock  &  Wilcox  Company. 

Badt  ACo.,  F.  B 

Baker  i  Company 

Ball  Engine  Company 

Barnes  Company,  Wallace — 

Barnett  Company,  G.  iV  H 

Bayley  X  Sons  Co.,  W 

Berthold  &.  Jennings 

Besly  &.  Co.,  Charles  H 

Blg4Route..  

Bissell  Company,  The  F 

Bossert  El.  Construction  Co. . 
Bowers  Manufacturing  Co. .. 
Brunt  Porcelain  Works,G.  F.. 

Bullock  Electric  Mfg.  Co 

Bunnell  Telegrap.  &Elec.  Co. 
Burnley  Battery  &  Mfg.  Co  .. 

Carney  Brothers  Company. .. 

Central  Electric  Co 

Central  Telephone  &  £1.  Co. . 

Century  Glass  Co 

Chase-Sha\vmut  Company... 
Chicago  &  AJton  Railroad . . . . 


C.  AN.  W.  R.  R.. 


.16 


Chicago  Edison  Company 4 

Chic.  Fuse  Wire  ife  Mfg.  Co.  .13 
Chicago  Insulated  Wire  Co  .  1 

C,  M.  &St.  P.  R.  R 10 

Chicago  Telephone  Co 8 

Colorado  Lamp  Co.,  The 11 

Columbia  Telephone  Mfg.Co. — 
Continental  Tel.  Const.  Co..  18 
Continuous  Rail  Joint  Com- 
pany of  America 1 

Crescent  Ins.  Wire  A  Cbl.  Co.  1 
Crocker- Wheeler  Company..  5 

Cutler-Hammer  Mfg.  Co 3 

Cutter  Elec.  &  Mfg.Cpmpany  1 

D.  &.  W.  Fuse  Company — 

Dearborn  Drug  &.  Chem.  Co  II 
Diamond  Meter  Company  ...  4 

Dicke  Tool  Company — 

Dixon  Crucible  Co;,  Joseph.. 10 

Edison  Decorative  &.  Minia- 
ture Lamp  Department 14 

Edison  Mfg.  Company 3 

Edwards  &  Company 11 

Eldredge  Electric  Mfg.  Co  ..— 
Electrical  Engineer  Institute.  1 
Electric  Appliance  Company. 14 
Elec.Motor  A;  Equipment  Co.  8 
Electric  Storage  Battery  Co..  3 
Electrician  Pub.  Company..  .27 
Ericsson  Telephone  Company  1 
Eureka  "lectric  Company 17 

Faries  Manufacturing  Co, ...15 
FarrAFarr 17 

"For  Sale"  Advertisements..  16 
Ft.  Wayne  Elec.  Works.,  Inc.27 


Fowler,  .John  H 24 

Franklin  Eng.  A  Elec.  Co  —  — 
Fulmer  Lumber  Co, ,  D.  M . . .  25 

G.  A  P.  Etigraving  Co 14 

General  Electric  Company.. .  4 
General     Incandescent     Arc 

Light  Company 6 

General  Incand.  Lamp  Co — 

Genevieve  Company 13 

Goodchild  A  Welsh — 

Great    Western    Smelling   A 

Refining  Company...-  .  .. — 
Gregory  Electric  Company  ..16 
Griggs  Manufacturing  Co 17 

Hartford   Steam   Boiler    In- 
spection A  Insurance  Co... — 

Hazard  Manufacturing  Co — 

Heath  Electric  Company  ..  .15 
Hobart  Elec.  Mfg.  Company..  1 

Hoffman,  G.  W 16 

Holcomb-Lobb  Co — 

Holmes  Fibre-  Graph.  Co — 

Huebel  A  Company.  C.J 22 

Humphrey,  Henrj'  H — 

Illinois  Electric  Specialty  Co.l7 

Illinois  Maintenance  Co 16 

Incandescent  Electric  Light 

Manipulator  Company 1 

Indiana  Rub.  A  Ins.  W.  Co.. .  1 
India  Rubber  A  Gutta  Percha 

Insulating  Company — 

Internal '1  Corres.  Schools 11 

International  Tel.  Mfg.  Co.  .17 

Jeffrey  Manufacturing  Co — 10 
Johnston,  Thomas  J 15 


K.  A.  W.  Company. 


Kartavert  Manufacturing  Co. — 
Kellogg  Switchboard  A  Sup- 
ply Company 15,  19,  23 

Klein  &  Son,  Mathias 25 

Kokomo  Tel.  A  El.  M.  Co....  18 

Leather  Preserv.  M.  Corp  — 14 

Leavltt.  R.  H 25 

Leclanche  Battery  Company,  16 

Leffel  A  Co.,  James 10 

Lindsley  Brothers  Company..25 
Lowell  Model  Co — 

Maltby  Lumber  Company...  22 

Matthews  A  Bro.,  W.  N 7 

McLennan  &  Company,  K..  ..14 

McLeod,  Ward  A  Co 13 

McRoy  Clay  Works 14 

MeredithCedarCo.,  J.  P....  25 
Metropolitan  Tel.  &  El.  Co. ..17 

Mica  Insulator  Company 14 

Miscellaneous  Advs 16 

Missouri  Electrical  Mfg.  Co..— 
Moloney  Electric  Company  .,11 

Monarch  Fire  Appl.  Co — 

Monon  Railroad 10 

Moon  Mfg.  Co.,  The 18 

Morse  Cedar  Company 25 

Mueller  Company,  Wm 23 

MuUins,  W.  H 10 

Munsell  A  Co.,  Eugene — 

National  Carbon  Company...— 
National  Conduit  ACableCo.l4 
National  India  Rubber  Co  — — 

Naugle  Tie  Co.,  E.  E 21 

New  York  Ins.  Wire  Co U 

Ohio  Electric  Works 15 


I^OJ?    Ol^ssified    Iia-deac:    of    A^dvertiseixioKLts 


Okonite  Company,  The 1 

Osburn  Flexible  Conduit  Co.  9 

Paragon  Fan  A  Motor  Co — 

Parsell  &  Weed 28 

Pass  A  Seymour 28 

Pennsylvania  Lines 10 

Perrizo  &  Sons — 

Phillips,  Eugene  F 15 

Phillips  Insulated  Wire  Co.. 15 

Phcenix  Glass  Company — 

Phosphor-Bronze  S.  Co 10 

Pignolet,  L.  M 14 

Pittsburg  A  L.  S.  Iron  Co.. 20,  25 
Porter  Cedar  Company 25 

Queen  &  Company 1 

Raber  A  Watson 24 

Reisinger,  Hugo — 

Reliance  Electric  Company. .13 
Reynolds  Electric  Company.— 

R.  LTeleph.  A  Elec.  Co — 

Roche,  William 13 

Roebling's  Sons  Co.,  J.  A 7 

Sage,  F.  B.  A  Bro — 

St.  Louis  Elec.  Supply  Co  ..  28 

Sargent  A  Lundy — 

Sawyer-Man  Elec.  Company. 26 

Schureman  A  Hayden 16 

Shelby  Electric  Company 1 

Signaloid  Chemical  Works...  5 
Simplex  Electrical  Co., The. 1,15 

Smith  &  Hemenway  Co 25 

Smith  Co.,  S.  Morgan 16 

Spies  Electric  Company 28 

Sprague  Electric  Company...  2 
Standard  Electric  Company ..  3 

Standard  Pole  A  Tie  Co 25 

See    r»0Lg;e    O, 


standard  Underg.  Cable  Co..— 

Stanley  Instrument  Co 11 

Sterling  A  Son,  W.  C 25 

Sterling  Electric  Company. ..18 

Sterling  Varnish  Co.,  The 1 

Stilwell-Bierce  A  Smith-Vaile 

Company 15 

Stow  Mfg.  Company 16 

Stromberg-Carlson  Tel.  Mfg. 

Company 17 

Sturtevant  Company,  B.  F...28 

Telephone  Co.  of  Amer.,  The.l9 

Tenn.  LumberCompany 25 

Therien  Tool  Works 5 

Thompson,  G.  L 16 

Torrey  Cedar  Company 25 

Union  Switchboard  Co 19 

United  States  Accumulat.  Co.  2 
U.S.  Electric  MfgiCo 18 

Valentine-Clark' Co.,  The 25 

Varley  Duplex  Magnet  Co 7 

Vindex  Electric  Company....— 

Vomacka  A  Mazenek — 

Vulcanized  Fiber  Company    28 

Wagner  Electric  Mfg.  Co 11 

Walsh's  Sons  A  Company.... ifl 
Warren  El.  Mfg.  Company  .  .15 
Western  Electric  Company  ..  7 
Western  El.  Supply  Companyl2 
Westinghouse      Electric     A 

Manufacturing  Company  .  26 
Weston  Electrical  Inst.  Co.. .  1 
Whitehead  Company.  W.  W..16 

Wlllyoung,  Elmer  G i 

Worcester  Company,  C.  H.£0,  25 
Wright  Bros 25 
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ALWAYS 

JN 
STOCK. 


MANUFACTURED  BY 


Motors, 
Switches, 
Arc  Lamps, 
Circuit  Breakers,  Etc.,  Etc. 

CHICAGO  EDISON  COMPANY,  1 39  Adams  Street, CHICAGO. 


Vi 

In 

In 
% 
Vi 

Vi 
% 
Vi 

Vi 
lii 

Vi 

In 
<*. 


THE  GENERAL  ELECTRIC  COMPANY'S 

Switches  with  Edison  Fuse  Plugs. 


Strong,  positive    switches,    fitted    with    safest 
and  most  convenient  fuses. 

12^  volts — 30  amperes  or  less. 


WRITE  FOR  INFORnATION. 


General  Offices:     Schenectady,  N.  Y. 


iCi«'K'j«'i«'j«'s«'je'>fK'>s'j«'jfjfsf:rjfsfsfj?K'»f9«'jrjr  :f  jr  jrK'K':S'srsfjPjrjfjf:r:rjrjrjS'jfs?:?jrj?':r:Pif'j?  jr^  jra?sf':fK'>!'jfK':f'>>'K':fjf>s'jfj<'K"j<'if 


Scheeffer  Recording 
Wattmeter. 


ROUND  PATTERN  TYPE  "£.' 


FOR  ALTERNATING  CURRENTS. 


An  Accurate  and  Sensitive  Meter. 
Improved  Bali  Bearing. 


DIAMOIMDIVIETERCO. 

PEORIA,  ILL.,  U.  •.  A. 
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TYPE  K 
OIL  TRANSFORMER. 

It  should  be  borne  in  mind,  that  merely  putting  a  transformer  in  oil  does  not 
necessarily  make  an  efiScient  and  reliable  oil  transformer.  We  offer  the  Pittsburg 
TYPE  K  as  the  result  of  many  years'  work  in  this  particular  field. 

SEND  FOR  DESCRIPTIVE  CATALOGUE  AND  PRICES. 


DON'T   FORGET   OUR    "  OKOMITE  ■ 


-  pe  K 
Transformer 
Ready  for 
Mounting. 


^mkd  €l«lrirCmtt|Rtttg, 


GEMERAL    WESTERN  AGENTS, 


264=266-268=270  FIFTH  AVE.,   CHICAGO. 


ALLEY 
POLES. 


With  Our  Distributing  Circles. 

The  most   modern   system  in  the 
world  for  Electric  and  Telephone. 


We  also  make  the  following  supplies: 

Steel  Conduit  Dowel  Pins,  50c  to  75c  per  i 
Stringing  Reels,  55.00  to  $10.00  eacli. 
Cross-Arm  Braces,  $1,85  per  iOO  lbs. 
Pole  Steps,  Plain  Nail  Point,  Ij^'ceacli, 


THERIEN  TOOL  WORKS. 

MINNEAPOLIS,  MINN, 


THE  MOST  PERFECT 
AND  RELIABLE 


Coloring  and 
Frosting  Liquid 


FOR 


INCANDESCENT 
ELECTRIC  LAMPS. 


Will  never  peel,  chip  or  crack,  and 
the  color  will  outlive  the  life  of  the 
lamp. 


MANUFACTURED    BV 


SiGNALOID 

Chemical  Works 

Jersey  City, 

NEW  JERSEY. 


Crocker-Wheeler  Co. 

MANUFACTURERS  AND  ELECTRICAL  ENGINEERS. 

Motor-Dynamos  and  Dynamotors 

FOR 

TELEGRAPH  AND  TELEPHONE  PLANTS. 

We  can  Justly  say  that  we  are  pioneers  In  this  field  and  have  made 
an  especial  study  of  the  application  of  dynamo  electric  machinery 
to  this  class  of  work.  We  have  Introduced  many  Improvements  to 
meet  the  various  conditions  encountered  and  to  comply  with 
standards  recognized  in  practice. 

BRANCH  OFFICES  IN  ALL  PRINCIPAL  CITIES. 


SIZE    7^F    MOTOR-DYNAMO 


Main  Office  and  Works: 


Ampere,  N.  J.,  U.  S.  A. 
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General  Incandescent  Arc  light  Co., 


Write  for  Bulletins  61 


NEW 

64  and  65. 


CLASSIFIED    INDEX   OF   ADVERTISEMENTS. 


A4)n8tert«,  Inc.  Lamps. 

Genevieve  Company. 

Inc.  Kl.   Lt-  Manipulator  Co. 
Anehors  fTel.  A  Tel.) 

Matthews.^  Itro..  W.  N. 
Annunciators. 

(enlral  Electric  Co. 

Kdward.-;  A  Company. 

Electric  Appliance  Co. 

Heath  Electric  Company. 

Ohio  Electric  Works. 

Westein  Electric  Co. 

We.'itern  Elec.  Supply  Co. 

Arc  Lanips. 

.\nder>on  Tool  Co..  The. 

Central  Electric  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  .Vrc  Lt.  Co. 

Greporv  Electric  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  El.  ^V  Mfg.  Co. 
Automobiles. 

Lowell  Model  Co. 
Babbitt     3Ietal     and 

Solder. 

Or.  Western  Sm.  and  Refg.  Co. 

Batteries  and  Jars. 

Ilunnell  Telegrap.  .t  Elec.  Co. 

Hurnley  Hattery  A  Mfg.  Co. 

Central  Electric  Co. 

Edison  Mfg.  Co. 

Edwards  A  Company. 

Electric  Appliance  Co. 

Lecianche  IJattery  Co.,  The 

National  Carbon  Co. 

Ohio  Electric  Works. 

Roche.  William. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Bells,  Buzzers,  Rtc. 

Central  Electric  Co. 

Edwards  iS:  Company. 

Electric  Appliance  Co. 

Spies  Electric  Company. 

Western  Electric  Co. 

Western  Elec  Supply  Co. 
Belt  Bressine. 

Leather  Preserver  Mfg.  Corp. 

Beltlne* 

Chicago  House  Wrecking  Co. 
Leather  Preserver  Mfg.  Corp. 
Blo-n-ers. 
Sturtevant  Co.,  It.  F. 

Boilers. 

Babcock  Si-  Wilcox  Company. 
Whitehead  Company,  W.  W. 

Boats. 

MuUins,  W.  H. 
Books.  Electrical. 

Electrician  Publishing  Co. 

Brushes. 

Central  P^lectricCo. 
Hobart  Elec.  Mfg.  Co. 
Holmes  Klhrc-Graphite  Co. 
K.  it  W.  Company. 
Sage  A  Itro..  F.  H. 
Western  Electric  Company. 

Cable  Clips. 

Chase-Shawmut  Company. 

Cables.  (See  Insulated  Wires.) 
Cables.  Electric  (See  Insu- 
lated W  ires)  Copper,  Sheet 
and  Bar. 

American  Elec,  Works. 

American  Steel  A  Wire  Co. 

Central  F-lcctrIc  Co. 

General  Electric  Co. 

Mis-souri   Electrical  :Mfg.  Co. 

National  Conduit  A  Cable  Co. 

New  York  Ins.  Wire  Co. 

SImple.v  Electrical  Co. 

Standard  I'ndergrovindC.  Co. 

Western  Elec.  Sujiply  Co. 

Western  Electric  Company. 
Carlions,     l*o  i  n  t  s    and 

Plates. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

National  Carl>on  Co. 

Reisinger,  Hugo. 

Western  Elect.  Supply  Co. 
Castlne^. 

Smith  Co..  S.  Morgan. 
Chains. 

.TelTrey  Mfg.  Co. 
Circuit  Breakers. 

Cutter  Elec.  A  Mfg.  Co, 

Western  Electric  Company. 
Coal   and   Ashes    Hand- 
ling iflacliinery. 

Jeffrey  Mfg  Co. 


Coils  and  Maernets. 

Varley  Duplex  Magnet  Co. 
Western  Electric  Co. 
Coloring;  for  Inc.  I^amps. 

Si? naloid  Chemical  V\  orks. 
Compound. 

Dearborn  Drug  .t  Chem.  Wks. 

K.  A  W.  Company. 

McLennan  A  l.'o.,  K. 
Conduit  and  Conduits. 

Central  Electric  Co. 

Electric  Appliance  Co. 

McRoy  Clay  Works. 

Osburn  Flexible  Conduit  Co. 

Sprague  Electric  Co. 

Western  Elect.  Supply  Co. 
Connectors    and    Termi- 
nals. 

American  Elec.  Fuse  Co. 
Construction  &  Bepairs. 

Chicago  Edison  Co. 

Parsell  A  Weed. 

Spies  Electric  Company. 

Western  Electric  Co. 
Contractors  and  Electric 

liiffht  Plants. 

Uullock  Elec.  Mfg.  Co. 

Continental  Tel.  Const.  Co. 

Crocker- Wheeler  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

Sprague  Electric  Co. 

Wagner  Electric  Mfg,  Co. 

Warren  Elec.  Mfg.  Co. 

AVestern  Electric  Co. 

Westinghouse  Elec.AMfg.Co. 
Copper  Wires. 

American   Electrical   Works. 

American  Steel  A  Wire  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

Missouri  Electrical  Mfg.  Co. 

National  India  Rubber  Co. 

Okonite  Co.,  The. 

Phillips  Insulated  Wire  Co. 

Roebling'sSons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Electric  Company. 
Correspondence  Schools. 

American  School  of  Corresp. 

Electrical  EnL^ineer  Inst. 

Int.  t'orrespond.  Schools. 
Cross-Ami  Brace",  Etc. 

Anderson  &  Sons.  W.  H. 
Cross- Arms,     Pins     and 

Brackets. 

Central  Electric  Co. 

Leavitt,  R   H. 

Tennessee  Lumber  Co. 

Western  Elect.  Supply  Co. 

Western  Electric  Company. 
Cut-Outs  and  Sn'itchcs. 

Hosserl  Elec.  Const.  Co. 

Krunt  Porcelain  Works.  G.  F. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Missouri  Electrical  Mfg.  Co. 

Pass  A  Seymour. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Cuts. 

Franklin  Eng.  A  Electro.  Co. 
I>esk  Ijumps. 

McLeod.  Ward  A  Co. 
Dynamos  and  iflotors. 

Akron  Electrical  MI'g.  Co. 

Uullock  Elec.  Mfg.  Co. 

Central  Electric  Co, 

Crocifer-Wheeler  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  .\rc  Light  Co. 

Gregory  Electric  Co. 

Hobart  Elec.  Mfg.  (_!o. 

Lowell  Model  Co. 

Missouri  Electrical  Mfg.  Co. 

Ohio  Electric  Works. 

Parsell  A  Weed. 

Reliance  E'ectrlc  Company. 

Schureman  A  Hayden. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B.  F. 

Wagner  Electric  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supplv  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Electric  Heatine  Appl. 

Amer.  Electrical  Heater  Co. 

Simplex  Electrical  Co. 


Electric  Railways. 

Crocker-Wheeler  Company. 

General  Electric  Co. 

Sprague  Electric  Co. 

Westinghouse  EL  A  Mfg.  Co. 
Electric   Sierns. 

Elec.  Motor  A  Efniipment  Co. 
Electrical   and    Mechan- 
ical Engineers. 

Badt  &  Co.,F.  B. 

Humphrey.  Henry  H. 

Sargent  &  Lundy.' 
Electrical  Instruments. 

Central  Electric  Co. 

Eldridge  Electric  Mfg.  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Illinois  ElectricSpecialty  Co. 

Pignolet.  L.  M. 

Queen  &  Co. 

Sage&  Bro.,  F.  E. 

Stanley  Instrument  Co. 

Wagner  Electric  Mfg.  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  El.  &  Mfg.  Co. 

Weston  Electrical  Inst.  Co. 

Willyoung,  Elmer  G. 
Electro-Plating  Mach'y. 

Besly  A  Co.,  Chas.  H. 

Crocker-Wheeler  Company. 

General  Electric  Co. 

Elevators  -Conveyors. 

Jeffrey  Mfg.  Co. 
Ene^ines,  4iias. 

Parsell  &  Weed. 
Engrines,  Steam. 

Ball  Engine  Co. 
Bavley  iSc  Sons  Co..  W. 
Sturtevant  Co..  B.  F. 
Whitehead  Company.  W'.  W. 

Exh^st  Steam  Apparatus. 

American  District  Steam  Co. 
Fan  OutAts. 

Central  Electric  Co. 

Crocker-Wheeler  Company. 

Edison  Mfg.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Ohio  Electric  Works. 

St.  Louis  Elec.  Supply  Co. 

Sprague  Electric  Co. 

Sturtevant  Co..  B.  F. 

Western  Electric  Co. 

Western  Elect.  Supplv  Co. 

Westinghouse  El.  &  Mfg.  Co. 
Fibre. 

Karlavert  Mfg.  Co. 

Vulcanized   Fibre  Co. 
Files. 

Harnett  Co..  G.  &  H. 
Fire  Extinguishers. 

Monarch  Fire  Appliance  Co. 
Flashers. 

Reynolds  Electric  Company. 

Flexible  Shafts. 

Stow  Mfg.  Co. 

Forges. 

Sturtevant  Co  ,  B.  F. 
Fuses  and  Fuse  IpVire. 

American  Elec.  Fuse  Co. 

Central  Electric  Co. 

Chicago  Fuse  Wire  &  Mfg.Co. 

D.  &  W.  Fuse  Company. 

Electric  Appliance  Co. 

Vomacka  &  Mazanek. 

Western  Elect.  Supply  Co. 

Western  Electric  Company. 
<jrears. 

Besly  A  Co.,  Chas.  H. 
General  Elec.  Supplies. 

Alden  Electric  Company. 

Blssell  Company.  The  F. 

Bunnell  Telegrap.  &  Elec. Co. 

Centra]  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co, 

General  Electric  Co. 

Heath  Electric  Co. 

Missouri  Electrical  Mfg.  Co. 

Ohio  Electric  Works. 

St.  Louis  Elec.  Supply  Co. 

Standard  Electric  Company. 

^Vestern  Electric  Co. 

Western  Elect.  Supply  Co. 
Globes     and      Electrical 

Glassware. 

<'entury  Glass  Co. 

Phoenix  Glass  Co. 

Western  Elect.  Supply  Co. 
Graphite  Specialties. 

Besly  A  Co..  Chas.  H. 

Dixon  Crucible  Co.,  Jos. 

Holmes  Fibre-Graphite  Co. 


Hanger  Boards. 

K.  AW.  Company. 
Heating     and    Ventilat- 
ing Apparatus. 

Sturtevant  Co.,  B.  F. 
Holders,  Ine.  Lamps. 

Incandesent    Electric    Light 
Manipulator  Co. 
Inspection  &  Insurance. 

Hartford   Steam    Boiler    In- 
spection A  Insurance  Co. 
Insulators  and  Insulat- 
ing j^Iaterials. 

Akron  Smoking  Pipe  Co. 
Bowers  Manufacturing  Co. 
Brunt  Porce'ain  Works,  G.F. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Electrical  Appliance  Co. 
General  Inc.  Arc  Light  Co. 
Indiana  Rub.  A  Ins.  Wire  Co. 
Karlavert  Mfg.  Co. 
Mica  Insulator  Co. 
Missouri  Electrical  Mfg.Co. 
Munsell  A  Co.,  Eugene. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
Ohio  Electric  Works. 
Okonite  Co.,  The. 
Phillips  Insulated  Wire  Co. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Sterling  Varnish  Co. 
Vulcanized  Fibre  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Insulated  W^ires  and  Ca- 
bles—Hagnet  Wires. 

American  Elec.  Fuse  Co. 

American   Electrical  Works. 

American  Steel  A  Wire  Co. 

Central  Electric  Co. 

Chicago  Insulated  Wire  Co. 

Crescent  Ins.  Wire  ACbl.C. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

Indiana  Rub.A  Ins.  WtreCo. 

India  Rubber  A  Gutta  Percha 
Insulating  Co. 

Kellogg  Switch.  A  Sup.  Co. 

Missouri  Electrical  Mfg.  Co. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Ohio  Electric  Works. 

Okonite  Co.,  The. 

Phillips,  Eugene  F. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co.  .1.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Elec.  Supply  Co. 

Western  Electric  Company. 
Junction  Boxes. 

Bossert  Elect.  Const.  Co. 

General  Inc.  Arc  Light  Co. 
Lamps,  Ineandescent. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Colorado  Lamp  Co. 

Edison  Decorative  A  Minia- 
ture Lamp  Uept 

Electric  Appliance  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

General  Inc.  Lamp  Co. 

Goodchlld  A  Welsh. 

Missouri  Electrical  Mfg.  Co. 

Ohio  Electric  Works. 

Sawver-Man  Klec.  Co. 

Shelby  Electric  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Lamps,  Inc.,  Ad.|uster8. 

Genevieve  Company. 

Inc.  EL  Lt.   Manipulator  Co. 
Lamps,      Incandcsct^nt— 

Replacers  A.  Cl'-aners. 

Inc.  El.  Lt.   Manipulator  Co. 
Lightning  Arresters. 

American  Elec.  Fuse  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Ft.  Wavne  Elec.  Wks.  Inc. 

General  Electric  Co. 

Westinghouse  EL  A  Mfg.  Co. 
Linemen^s  Climbers. 

Anderson  A  Sons,  W.  II. 

Klein  A  Son,  Mathias. 

Smith  A  Hemenway  Co. 
IWagnet  Wires. 

(.See  Insulated  Wires.) 
Meters. 

Diamond  Meter  Co. 

Ft.  Wavne  Elec.  Wks..  Inc. 

Generallnc.  Arc  Light  Co. 


Mica. 

Munsell  &  Co.,  Eugene. 
Mining  Apparatus,  Elec. 

Crocker- Wtjeeler  Company. 

General  Electric  Co. 

Jeffrey  M  fg.  Co. 

Westinghouse  El.  &  Mfg.  Co. 
Motors.  (See    Dynamos    and 

Motors*. 
Xame  Plates. 

G.  A  P.  Engravins  Co. 
iltippers  and  Pliers. 

Klein  &  son,  Mntbias. 

Smith  &  Bemenway  Co. 
Packing. 

Besly  &  Co..  Chas.  H. 
Patent  Attorneys. 

Johnston,  Thomas  J. 
Phosphor  Bronze. 

Besly  &  Co..  Chas.  H. 

Phosphor  BronzeSm.Co.,Lld 
Photograph  s. 

Thompson,  G.  L. 
Platinum     Bought     and 

Sold. 

Baker  &  Company. 

Gt.  West. Sm.and  Refining  Co. 
Poles  and  Ties. 

Berthold  &  Jennings. 

Carney  Brothers  Company. 

Fowler,  John  H. 

Fulmer  Lumber  Co.,  D.  M. 

Holcomb-Lobb  Co. 

Huebel  &  Company,  C.  J. 

Lindsley  Bros.  Co. 

Maltby  Lumber  Co. 

Meredith  Cedar  Co..  J.  P. 

Morse  Cedar  Co. 

Mueller  Company,  Wm. 

NaugleTieCo.,E   E. 
■  Perrizo  &  Sons. 

Pittsburg  A  L.  S.  Iron  Co. 

Porter  Cedar  Company. 

Raber  A  Watson. 

Standard  Pole  A  Tie  Co. 

Sterling  &  Son,  W.  C. 

Torrey  Cedar  Co. 

\"alentine-Clark  Co.,  The. 

Worcester  Co.,  C.  H. 

Wright  Bros. 
Polish  (Metal). 

HotTman,  G.  W. 
Porcelain. 

Akron  Smoking  Pipe  Co. 

Bowers  Manufacturing  Go. 

Brunt  Porcelain  Work's,  G.  F. 
Pow^er  Transmission 

Machinery. 

Jeffrey  Mfg.  Co. 

Smith  Co.,  S.  Morgan. 

Stihvell-Bierce  Smith- Vaile. 
Pulleys. 

.'^mith  Co..  S.  Morgan. 

Stilwell-Blerce  Smith-Vaile. 
Kail  Bonds. 

American  Steel  &  Wire  Co. 
Kail  Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 
Beflners. 

Gt.  West. Sm.and  Refining  Co. 
Kellectors. 

Amer.  Relit.  &  Lighting  Co. 

Faries  Manufacturing  Co. 

SIcLeod,  Ward  &  Co. 
Re-'lVinding-  Repairs. 

Chicago  Edison  Co. 

Gregory  Electric  Co. 

Schureman  &  Hayden. 
Rheostats. 

cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Lt.  Co. 

Sage  &  Bro.,  F.  B. 

Westinghouse  EI.  &  Mfg.  Co. 
Rosettes. 

Pass  A  Seymour. 
Second-Hand  Mach'y. 

Amber  Electric  Mfg.  Co. 

Gregory  Electric  Co. 

Illinois  Maintenance  Co. 

Matthews  &  Bro.,  W.  N. 

Schureman  &  Hayden. 

Walsh's  Sons  &  Co. 

\Vhitehead  Company.  W.   W. 
Shades. 

Amer.  Refit.  &  Lighting  Co. 

Faries  Ma.-.ufacturing  Co. 
Soldering  Paste. 

Burnley  Battery  &  Mfg.  Co. 

Soldering  Sticks. 

K.  &  W.  Company. 
Speaking   Tubes. 

Central  Electric  Co. 
Fdwards  &  Company. 
Electric  Appliance  Co 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 


Speed  Indicators. 

JJesly  A  Co.,  Chas.  H. 

Queen  A  Co. 

Weston  Electrical  Inst.  Co. 


American  Steel  A  Wire  Co. 
Barnes  Co..  The  Wallace. 
Steel  Boxes. 

Bossert  Elec.  Const.  Co. 

Storage  Batteries. 

American  Battery,  Co. 
ICiectric  Storage  Battery  Co. 
United  States  Accumulat.  Co. 

Tape^.  Insqlating. 

American  Electrical  Works. 
.Vmerican  Steel  A  Wire  Co. 
Central  Electric  Co. 
I'Mectric  Ai)pliance  Co. 
New  York  Insulated  WireCo. 
Okonite  Co.,  The. 
Simplex  Electrical  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Telegraphic  Supplies. 

Bunnell  Telegraph.  AElec. Co. 
Telephones,     Telephone 
Material    and   Switch- 
boards. 

American  Elec.  Fuse  Co. 

American  El.  Telephone  Co. 

BissellCo..  The  F. 

Bunnell  Telegr.  A  Elec.  Co. 

Central  Electric  Co. 

Central  Tele.  A  Elec.  Co. 

Columbia  Telephone  Mfg.  Co. 

Continental  Tel.  Const.  Co. 

Ericsson  Telephone  Co. 

Eureka  Electric  Company. 

Farr  A  Farr. 

Griggs  Manufacturing  Co. 

International  Tel.  Mfg.  Co. 

Kellogg  Switchb.  A  Sup.  Co. 

Kokomo  Tel.  A  El.  Mfg.  Co. 

Metropolitan  Tel.  A  Elec.  Co. 

Missouri  Electrical  ^fg.  Co. 

Moon  Mfg.  Co.,  The. 

R.  I.  Telephone  A  Elec.  Co. 

St.  Louij  Elec.  Supply  Co. 

Sterling  Electric  Co. 

Stromberg-Carlson  Tel.M.  Co. 

Telephone  Co.  of  Amer., The. 

Therien  Tool  Works. 

Union  Switchboard  Co. 

U.  S.  Electric  Mfg.  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Telephone  Service. 

Chicago  Telephone  Co. 
Tools. 

Anderson  A  Sons.  W.  H. 

Dlcke  Tool  Company. 

Klotn  A  Son,  Mathias. 

Missouri  Electrical  Mfg.  Co 

Smith  A  Hemenway  Co. 

Therien  Tool  Works. 

Transformers. 

Central  Electric  Company. 
Crocker-Wheeler  Companv. 
Ft.  Wayne  Elec.  Works,  inc. 
General  Electric  Co. 
Gregory  Electric  Co. 
Moloney  Electric  Company. 
Standard  Electric  Company, 
Vindex  Electric  Company. 
Wagner  Electric  Mfg.Co. 
Western  Electric  Co. 
Western  FJec.  Supply  Co. 
Westinghouse  EI.  &  Mfg.  Co. 

Trucks,  Electric  Car. 

General  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Turbine  W^ater  M'heels. 

Leffel  A  Co.,  Jns. 
Smith  Co.,  S.  Morgan. 
StUwell-Bierce    Smlth-Vaile 
Varnishes. 

Sterling  Varnish  Co. 

VulcaniKed  Fibre. 

\'ulcanized  Fibre  Co. 
Wii'C,  Bare. 

American  Steel  A  Wire  Co. 
Besly  A  Co.,  Chas.  H. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Okonite  Co..  The. 
Phillips  Insulated  Wire  Co. 
Roebling's  Sons  Co.,  J.  A. 
Standard  Underground  C.  Co. 
Western  Electric  Co. 
Western  Electrical  Sup.  Co. 
X-Ray  Outfits. 
Queen  A  Co. 
Willyoung,  Elmer  G. 
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WESTERN    ELECTRICIAN 


INDUCTION  COILS 

To  any  specifications  with  either 
INSULATED   or   BARE   Wire. 

Prices  on   application. 

VARLEY  DUPLEX  MAGNET  CO.. 


83  take  St.,  CMcago. 


PliiUipsdale,  R.  I. 


Insulated 
Rubber 
Wires  and  Cables. 
John  A.  Roebling's  Sons  Co. 


WORKS    AT 

TRENTON,  N.  J. 


HIGH-GRADE 

PORCELAIN  TUBES 


300  DIFFERENT   LENGTHS  AND  SIZES 


SHOW  HIGHEST  TESTS  YET    MADE    ON    TUBES. 


BATTERY  BUSHINGS  IN  ALL  SIZES. 


ASK  YOUR  DEALER  FOR    "BRUNT"  TUBES, 
INSULATORS  AND  CLEATS. 

THEY  COMPLY  WITH  THE  UNDERWRITERS' 
REQUIREMENTS. 

EVERY  PIECE  MARKED   "BRUNT." 


THE  GV  r.  BRUNT  PORCELAIN  WORKS, 

EAST  LIVERPOOL,  OHIO. 


ST< 

DIN/IBAUGM        1 

OUY 

AIMCMORS  1 

OUY    TO     STA-Y     GUYED              1 

tb:..e^h.o.me.      Te:._EO«A^H.     ^r.o   1 

:-r     f^.AI^^A^A.'V 


inexpensive:. 

WRITE    us    AND    WE    WILL    TELL   YOU    WHY. 

\A^.     N.     IV1A."^-^IHE^A/S     &      bi 

SOLE    DISTRIBUTORS, 
«03        O.AI«kE-r^ni        Bl_^^.,       s^*. 


WESTERN 

MOTORS 


Cover  a 
Wide  Range 
of 
Application. 


SEND    YOUR 
POWER    PROBLEMS 
TO    US. 


Western  Electric  Company, 

CHICAGO.       ST.  LOUIS.       PHIUDELPHIA.       NEW  YORK, 


AMERICAN  ELECTRIC  COMPANY, 
St.  Paul,  Minn. 


CALIFORNIA  ELECTRICAL  WORKS, 
San  Praocisco,  Cal. 


STANDARD  ELECTRIC  COMPANY,        KILBOURNB  &  CLARK  COMPANY, 

Cincinnati,  Ohio.  Saattle,  Wajb. 

ANTWERP.  LONDON.  PARIS. 
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Nothing   Succeeds    Like   Success. 


Over  150,000  Horse  Power  of  Babcock  &  Wilcox  Boilers  Sold  for  Electric  Generating  Plants  in  1901. 

Our  Book  "STEAM"  Sent  Free  on  Application. 

THE  BABCOCK  $c  WILCOX  COMPANY, 

1215  MARQUETTE  BUILDING,  CHICAGO,  ILL.  85  LIBERTY  STREFT.  Hrw  York. 

NOTICE. 


SYSTEM  or  UNITS 

From  which  may  be  <julcitly  formed^  sliced  aad  iRsS 

auj  tbiDg  in  tlK-  «b&ife  of 

TBOEiW<,IILY  \MUl'aK8l'«(10K 
rjAiV  I'RK    SIGNS  on  KhV.vmit.'  Vt, 
J>KC-0UAT10NS  01'  ,4NY  STVLE 


THE  CONNBCTtlxa  UNK. 
Cl»mp9  the  BeceptacJM  tn   perfeetlj'  TtgW  vol   tenAn 
adjunisMe  formation  of  soy  desire*  design. 

Stmptet  Praotlcalt  Inexpenstvol 

Isdlepenaablc  to  Tbeattjts  or  Msribants  icslrlng  <oJK«^^, 
ftbre*3t  ot  tli^  tlmfi*  hy 

CLEOTRtCAL  ADVERTISING. 


For  Ssle  by 

ELEOTRIOAI. 
SUPPLY 
DEALERS  and 
CENT RAW 
STATIONS  or 
ILLUMINATING 
COMPANIES 
GENERALLY. 


PATENTED  cue  «,  n« 

Aft.  3  iBOi 


SOLE  MAHUFAOTOHEHS, 

THE  ELECTRIC  MOTOB  &  EQUIPMENT  CO., 


{^iisn  ana  Speclaltj  I>eiiartmt?Dt.) 


TO    THOSE    INTERESTED    IN    ELECTRIC 
LIGHTING. 

U  you  haven't  read  Buckley's  "ELECTRIC  LIGHTING 
PLANTS;  THEIR  COST  AND  OPERATION,"  you  should 
order  a  copy  at  once.  It  is  the  only  work  of  its  kind  in  print 
and  will  prove  an  inseparable  companion.  It  is  'ust  the  book 
thousands  of  men  have  been  waiting  for;  it  will  be  what  you 
want.  275  pages.  Illustrated.  Cloth,  $2.00. 
Postage  free. 


ELECTRICIAN  PUBLISHING  COMPANY. 

Suite  SIC  Marquette  Bldg.,  Chicago. 


J 


The  Telephone  Directory 

is  a  reliable  guide  to  progressive 
business  men  who  solicit  the 
public's  patronage.  It  contains 
the  names  of  50,000  subscribers. 

HAVE  YOU  A 

Telephone? 


Business  or  Residence 


5  Cents  Per 

Chicago  Telephone  Company, 


Day 


and 
up. 


203  Washington  Street, 
96  State  Street 
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"FLEXDUCT" 


THE  NEW  and  PERFECT 
FLEXIBLE  CONDUIT  for 
INTERIOR.    WIRING. 


"Flexduct"  is  so  superior  to 
everything  of  its  kind  now  in  use 
that  its  advantages  instantly  appeal 
to  all  practical  men. 

Jobbers  are  eager  to  handle  it 
because  of  the  rapidly  increasing 
demand. 

Leading  architects  and  contract- 
ors are  pleased  to  specify  and  use 
it  in  preference  to  any  other  conduit 
of  its  type  because  they  are  ever 
anxious  to  use  the  most  approved 
materials. 

Electricians  and  owners  are  de- 
sirous of  installing  it  because  it 
affords  the  greatest  protection  of 
property. 


Outer  Covering. 


Interwoven  spiral 
—the  weaving 
running  longitud- 
inally. 


■  Splitopen — show- 
ing perfectly 
smooth  interior, 
with  no  raised 
sections  for  sharp- 
pointed  wires  to 
catch  on. 

— From  a  plioto^apTi, 


Here  are  some  of  the  advantages  of  "Flexduct": 

The  interior  cannot  be  ripped  out,  because  it  is  an  inseparable  part  of  the  conduit — no 
possibility  of  ripping  out  the  inside  when  installing  wires  too  large  for  the  conduit,  or  when 
fishing  wires  through  it. 

With  part  of  the  interior  of  a  conduit  gone,  and  the  insulating  properties  seriously 
impaired,  the  installation  cannot  possibly  meet  the  requirements  of  first-class  work. 

WKen  "Flexduct"  is  used,  every  foot  is  absolutely 
intact   a.nd  uninjured. 

"Flexduct"  is  positively  moisture-proof — made  so  by  closely  weaving  together  a  special 
fibre  with  a  special  warp  and  by  treating  the  conduit  with  a  special  compound  to  till  up 
the  pores. 

Send  for  booklet-also  a  sample  of  "Flexduct,"  and  carefully  examineits  smooth  interior; 
its  longitudinal  interweaving;  test  its  strength,  and  satisfy  yourself  that  "Flexduct"  is  the 
best  flexible  conduit  that  has  ever  been  manufactured  for  interior  wiring. 

"Flexduct"  costs  no  more  than  the  old-style  conduit.      Order  from  your  jobber. 


Osburn  Flexible  Conduit  Co., 


General    Sales  Offices,   21   Park  Row,   N.   Y.  City. 
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BALL 


CHICAGO  OFFICE: 

1526  Monadnock  Building. 


ENGINE 

BAI-l.     EIMGIIME    < 

ERIE,   PENNSYLVANIA. 


HIGH-GRADE 


ENGINES 

VERTICAL  AND  HORIZONTAL. 
AUTOMATIC  AND  THROTTLING. 
BELTED  OR  DIRECT  CONNECTED. 

GUARANTEE    PERFECT    REGULATION    FOR     ELECTRIC     LIGHTING 

AND    POWER    SERVICE   FROM    2   HORSEPOWER 

TO   50  HORSEPOWER. 

W.  BAYLEY  &  SONS  CO., 

miiWAVKEE,    WIS.,  U.  S.  A. 


The 

Pioneer 

Limited. 


Famous 
Train 
of  the 
World. 


Chicago— St.  Paul— Minneapolis 

VIA 

The  St.  Paul  Road. 

(Chicago,  Milwaukee  &  St.  Paul  Ry.) 

Equipmeat  and  Service 
Unequaled. 

Time  tables,  maps  and  ioformation 
furnished  on  application  to 

F.  A.  MILLER,  Geoeral  Passenger  Agent, 
Chicago,  111, 


JEFFREY  gy^K't^  DREDGES 


FOR  CATALOGUE, 


THEJEFFREYMFG.CO. 
COLUMBUS,  OHIO. 


SAMSON  TURBINE 

UPRIGHT  AND  HORIZONTAL 

FOR 

ELECTRIC  POWER  and  LIGHTING  PLANTS. 

SPECIAL  FEATURES: 

High  Speed  and  Efficiency.  Great  Strength.  Balanced 
Gate.  Close  Begolation  and  Steady  Motion.  Great  Power  in 
limited  penstock  lOom.  Special  attention  given  to  designing  for 
difficult  situations.  Write  for  pampblet  I,  stating  your  Head  and 
Power  required. 

lAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.  S.  A. 


CHICAGO   AND   FLORIDA  SPECIAL. 


Via  Big  Four  Route. 

Through  sleeping  car  from  Chicago  to 
Jacksonville  and  St,  Augustine  commen- 
cing Jan.  6,  leaving  Chicago  i  p.  m.  daily, 
except  Sunday,  from  Central  Station,  arriv- 
ing Cincinnati  g.os  p.  m.,  Jacksonville 
8:15  and  St.  Augustine  9:30  next  evening. 

ONE    NIGHT    OUT. 
For    further    information    address    J.    C. 
TUCKER,    G.   N.  A.,  234   Clark   Street, 
Chicago. 


AS  SIMPLE  AS  ITS  NAME. 


f  Sheet-Steel  Indian  Canoes\ 

f  NoD-elukabla  and  ludtstnictlbla.  U  feet  Ion?,  89  Inch  beam.  I 


■  Twenty-Two  Dollars,  Net    IS">!ffi?i.SM?P 

%^W.  n.  MTa.UM9.  IM  D«pot81.,SAI.EM,Oino.^ 
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The  Telephone 

By  J.  E.  HOMANS,  A.  M. 

552  pages. 

Cloth,  Price  $J.OO, 

An  up  to-date,  practical  treatise  on  the 
construction,  theory,  installation,  care 
and  management  of  telephones  and  their 
appliances. 

Sent  prepaid  on  receipt  o£  price. 

Electrician  Publishing  Co., 

510  Marquette  Building,       Ctiicago,  III. 


JUST  PUBLISHED. 

DYNAMOS 

A  practical  explanation  of  the  DesigTung, 
Construction,  Operation,  Main- 
tenance and  the 

CARE  AND  MANAGEMENT 

...OF... 

DVINAiVlOS, 

BY     F,    S.    HUNTING, 

Chief    Engineer    Fort    WajTie    Electric  Cor- 
poration. 


Graphite  Brushes 

That  have  been  fully  tested  and  proved  superior  to  any  in  the  market. 
We  shall  be  pleased  to  send  sample. 


JOSEPH  DIXON  CRUCIBLE  CO., 


Jersey  City,  N.  J. 


ABOUT  THE  PENNSYLVANIA  LINES. 

The  verdict  given  by  the  general  public, 
that  the  Pennsylvania  System  offero  the 
most  comfortable  and  quickest  service  from 
Chicago  to  Pittsburg,  Philadelphia.  Balti- 
more. Washington  and  New  York,  Is  undis- 
puted by  thousanda  of  patrons  who  have 
used  these  lines.  The  dining  car  service  is 
unsurpassed.  The  scenery  through  which 
the  road  runs  is  the  most  beautiful  of 
wihich  the  Easlt  can  boast— the  famous 
Horse  Shoe  Curve  alone,  being  one  ©f  the 
rarest  sights  to  a  visitor  from  the  western 
states.  The  traveler  Is  guarded  on  all 
sides  by  experienced  employee  and  no  paint 
are  spared  to  make  the  journey  one  of  este 
and  safety. 

If  you  contemplate  a  Journey  to  the  Bait, 
full    Information   may   be  obtained   by   ad- 
dressing H.    R.   BERING, 
Assistant  General  Passenger  Agent, 
248  SoBth  Clark  street,  Chicago. 


i  ARE  YOU  LOOKING  F0RTR0UBLE7 

•  IF  SO,  GET  A  COPY  OF 

I  TELEPflONETROllBLES 


I 


AND  HOW  TO  FIND  THEM 

— IN— 

BOTH    MAGNETO   AND  COMMON  BATTERY 

SYSTEMS. 

8th  Edition  Just  Out.      Price,  25c. 

Electrician  Publishing  Co., 

SIO  Uerquette  BnlldlsB, 
CHICAGO, 


20  Fagiis,  Size  7  by  10  inches,  26  Illustrations, 
Pamphlet  Form. 

PRICE,     2S    CBNXS. 


ELECTRICIAN  PUBLISHINS  COMPANY, 
Snite  510  Mamnette  Bldx.,      Clilcaco. 


THE 

PENNSYLVANIA 

LIMITED. 

In  writing  from  New  York,  an  official  of 
one  of  the  prominent  English  railways,  who 
rode  on  the  Pennsylvania  Limited,  saya: 
"I  had  a  most  pleasant  journey  from  Chi- 
cago to  New  York.  Your  train  far  sur- 
passes anvthlng  we  aspire  to  in  England." 
Special  information  regarding  the  superior 
transportation  facilities  ofCered  by  the  Penn- 
sylvania Short  Lines  can  be  obtained  by 
addressing 

MR.  H.  R.  DERING, 
Assistant  General  Passenger  Agent, 
318  South  Cla.rk  street,    Chicago. 


REG.TRADE MARKS  Jhe  Rhosphor  BRONZE  Smelting Co.liMiTED, 

2200  Washington  AVE.,PHiLADEi.PHiA. 

\      "ELEPHANT  BRAND  PHOSPHOR-BRONZE" 

INGOTS,CASTINGS,WIRE,RODS,  SHEETS,  ETC. 

./1^;..7//«J'«W-  — DELTA    METAL 

/X  CASTINGS,  STAMPINGS  and  FORCINGS 

ORI  GINAL  AND  Sole  Makers  IN  THE   U.S. 


^ 


\  au  travel  batwee 

<;hicac  |> 

L.<:  UISVILi.B 
I  nI^I  AN  AP     "  " 

AND 

CIjNCINN^  ^ 

OOVIA       I 


LIS 

ijri 


MONON  ROUTE 


A^^D  CMTftD  Rjwy. 

'— ■  "vuSiSV 

LUXURIOUS  PARLOR>^ND  DINING 

CARS    BY     OAY. 

PALACE   SLEEPINGAND  COMPAPfT 

N4EN-rCA.RS     BV     NIGHT. 

6    TRAilMS    Djek.IUY    BETWEE.N 

CHICAGO  AND  THE  OHIORIVBR 

WH.HnX>IL         rRAMKJ.Datliim.nui.ui.  CHA&HROCKWItL 

""•<»"•">■       C  H I C ACQ  .        ^«*"  HO*. 


AJJLi  EMPIX>irES 

In  tbe  operating  department  of  the  "Alton  Road  "  art 
required  to  pass  mental  and  physical  examinationJ 
calculated  to  secure  absolute  safety  to  paeeengera  anffl 
freight.  Fidelity,  promptness,  and  accuracy  are  w 
warded  by  the  merit  system,  tbe  result  being  that  onr 
of  the  eafeat  railways  In  the  world  Is 

"the    only   -WAX" 
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DEPARTMENT 
OF  BOILER 
FEED  WATER 
TREATMENT. 


Your  Boiler  Water  Must  be  Analyzed  IS^Trsurfi! 

You  must  deal  with  a  Company  who  can  sell  you  the  concentrated  solid  extracts  to  be 
reduced  by  you  as  wanted.  This  saves  freight  also  makes  it  economical  so  you  can  use 
enough  to  do  the  work.  You  had  also  better  deal  with  a  firm  large  enough  to  assure  safety 
and  success.  These  organic  "SACCHARATED  TANNINS"  cost  rroney  but  will  save  the 
boilers  and  are  cheaoest  In  the  end  with  perfect  results.  This  is  better  than  buying  the 
SODA  Compounds  for  the  presents  which  go  with  such  goods. 
WRITE    US CLEAN    SAFE    BOILERS. 

DEARBORN  DRUG  &  CHEMICAL  WORKS, 


27,  28,  29,  30,  31,  32,  33  AND  34  RIALTO  BUILDING, 


CHICAGO,  ILL. 


"^■^■'"V'T.    r^  .   f^  f  t  r~i- j\ -w^  ,   T^  ■»•<■?.  sal  <^t*T-»-fr - 


TELEPHONE.   HARRISON    I358and  1373- 


Crlmshaw. 


Raven  White  Core. 


Raven  Black  Core. 


ALL  OUR  WIRES  pass  inspection  and  carry  the  above  TRADE-MARKS  on  oar  tags.    We  also  manufacture  Crimshaw  and  Competition  Tapes  and  Splicing  Compounds. 

NEW  YORK  IN5ULATED  WIRE  COMPANY, 


MAIN  OFFICE: 
13-17  Cortlandt  St.,  New  York, 


BRANCHES:  ]„,<jJ';,';,»«„'V^  5,. 


BOSTON: 
7  Otis  St. 


SAN  FRANCISCO. 
33  Second  St. 


BULLOCK  ELECTRIC  MFQ.  CO. 
Cincinnati,  U.  S.  A. 

WAONER  ELECTRIC  MFQ.  CO. 
St  Louis,  U.  S.  A. 

Direct  and  Alternating  Current 
Equipments  for  Electric  Light 
and  Power. 

287 


Edwards  a^^^Co 


Lock  Gravity 

Drop 
Annunciator. 


Extra    heavy,  well  finished 
case  of  ornamental  design. 

The  drsps  being  fastened  to 
I  the  back- board,  the  case  may 
be  removed  without  disconnect- 
ing wires. 


^Ew/yowK  H-v 


Begin  Right 

BY  ORDERING  FROM  US  THIS  MONTH. 
YOU  WILL  USE  NO  OTHER  LAMP  IN  FUTURE. 

The  Colorado  Lamp  Co., 


Don't  Tinker 

At  low  wages.  If  you  have  natural  ability,  an  I,  C,  S  Course  will 
develop  it  Why  don't  you  rise  as  hundreds  of  I.  C.  S.  students  have 
lisen,  and  earn  a  higher  salary?     Write  to-day  and  learn  how  to 

BE  A  GOOD  ELECTRICIAN 

The  following  I.  C.  S.  Courses  are  taught  By  Mail:  Electrical  Engineer- 
ing; Telephone  Engineering;  Telegraph  Engineering;  Electrical;  Advanced 
Electric  Lighting;  Advanced  Electric  Railways;  Steam-Electric;  Electric 
Lighting  and  Railways;  Electric  Lighting;  Electric  Railways;  Engine  and 
Dynamo  Running;  Dynamo  Running;  Interior  Wiring. 

Write  for  free  circular  of  the  Course 
that  interests  you. 

International  Correspondence  Schools, 

BOX   1002,  SCRANTON,  PA. 


Book   Orders 

GIVEN  PROMPT  ATTENTION. 

Electrician  Publishing  Co., 

Suite  510  Marduette  BIdg..  CHICAGO. 


MOLONEY 
TRANSFORMERS 

HAVE  NO  EQUAL. 


They  are  perfect  in  me- 
chanical and  electrical 
construction.  Copper  and 
core  losses  reduced  to  a 
minimum. 
Two-year  guarantee. 


Moloney  Electric  Go. 

ST.  LOUIS,  Mo. 

FRANCIS  (iRANOER.  New  York. 

WliSTEKN  Kl.ECTKICAI.  SUPPLY  CO  , 
St.  Lciuls,  Mo. 

NORTHWEST  ELECTRIC  EN(L  CO.. 
Ponlanii.  Ore. 


DO  YOU  kCINIONA/ 

the  importance  of  magnetically  floating  the 
moving  parts  of  a  meter? 

Send  for  description  and  book  full  of  good  information  "ABOUT  METERS." 


STANLEY  INSTRUMENT  COMPANY, 

General  Sales  Office,  144  Broadway,   New  York,  N.  Y. 
Pacific  Coast  Agency,  33  New  |Mpnte;omery  St.,  San  Francisco,  CaU 


^mS 


12 


WESTERN    ELECTRICIAN 


January  i8,  1 902 


WESTERN  ELECTRICAL  SUPPLY  CO 


A.  B.  ENCLOSED  ARC  LAMPS 


Inside  and  Out, 
Electrically  and 
Mechanically  the 
the  best  lamp  on 
the  market. 
It's  good  to  look 
at  and  built  to 
stand  the  most 
severe  service. 
Never  has  been 
beaten  in  a 
competitive  test. 


Their 

Efficiency  and 

Regulation  are 

Perfect. 

Easiest  lamp  to 

trim  made. 

Made  in 

weatherproof 

solid  copper  or 

pressed  steel 

cases. 


OVER   90,000  IN   USE. 

WESTERN  ELECTRICAL  SUPPLY  CO., 

ST.  LOUIS,  U.  S.  A. 


January  i§,  1902 
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New  Standard  Specialties 


DRY  CELL. 


When  looking 

for   long    life 

on  telephone 

work,  try 

our  No.  5 

NAVY   SPECIAL. 

There's 

nothing  like  it. 

Any  style  or 

size  to  order. 


ELECTRIC  FLASHLIGHT  NO.  I. 

A  Reliable  Light  at  All  Times. 

Patents  Applied  for  in  U.  5.,  France  and  England. 


SEND  FOR  CIRCULAR  AND  PRICES. 


■^-«r-en 


fefiY  BATTERY. 


The  "AUTOGAS*' Dry  Battery 
FOR  Portable  Service 

For  Automobiles,  Launches,  and  all 
Ignition  work  where  compactness 
is  a  requisite. 


WILLIAM  ROCHE, 


N0.42VESEY  STREET, 

NEW  YORK  CITY. 


BINDERS 

FOR  THE 

Ifestera  Um 

$1.00  Each. 

ELmiiiNFE[!o.p 

CHICAGO. 


Construction  Tools  and  Materials. 

Cross-Arm  Braces, 
Pole  Steps,  Digging  Bars 
and  Shovels. 
Conduit  Cleaners,  Reels, 

PIKE  POLES,  DISTRIBUTING  POLE  TOPS. 

Special  Tools  or  Apparatus  Manufactured 
to  Drawings  or  Samples. 

CORRESPONDENCE  SOLICITED. 

W.  H.  ANDERSON  &  SONS, 

Tool  Manufacturers, 
18  and  20  Macomb  St.,      -      Detroit,  Mich. 


All  Steel  Cable  Reel  Jack. 


RELIANCE 

ANI>  MOTORS. 


SEND      FOR      BULLETIN. 


reliance  electric 
company! 

MILWAUKEE,  -       I  -  WIS. 

AGENTS  WANTED  EVERYWHERE. 


CHICAGO  FUSE  WIRE  &  MFG.  CO. 


Fuse  Wire,  Fuse  IiinkB, 
Telephone  Fases, 
Fuse  BlockB. 


CHICAGO  FUSE  WIRE  &  MFG.  CO., 

35S    DEARBORN    STREET      CHICAGO. 
863    SBOAOWAV.    NEW  YORK. 


PLACE    YOUR 

"Want"  and  "For  Sale" 
advertisements  in  the 

WESTERN  ELECTRICIAN. 

immediate  Returns. 


INCANDESOENT 
LAMP    HANGER 

Will  roU  op  10  feet  of  lamp  cord 
and  last  for  years.  Suitable  for 
factories,  offices  and  dwellingB. 
Lamp  always  out  of  way  when  not 
in  use.  Guaranteed  to  give  satis- 
faction. Bample  hanger  sent  on 
receipt  of  wholesale  price,  tlM, 


Genevieve  Co.'°"t£"'' 


JUST   ISSUED. 


MODERN 
ELECTRIC 
RAILWAY 
MOTORS. 

.JUL 


BY  GEO.  T. 
HANCHETT, 
M.  E. 


FIRST  PRACTICAL  WORK  ON  RAILWAY  MOTORS. 

CONTESTS.— Chapter  I.— Forms  of  Field  Magnets.  II.— Armature  Winding 
Diagrams.  III.— Field  Coil  Construction  and  Arrangement.  IV.— Armature 
Construction.  V.— Commutator  and  Brush  Holder  Construction.  VI. — 
Motor  Casings.  VII. — Motor  Suspensions.  VIII, — Bearings  and  Gears. 
IX.— Lnbri cation.  X.— General  Dimensions  and  Data.  XI.— Management 
and  Repair.    XIL — Bailway  Motor  Design. 

200  Pages.    157  Illustrations  and  Table,    Price  $2.00. 


'I'HIS  is  a  hook  nnlque  in  its  treatment  of  electric  railway  equipment.  The 
■*■  first  ten  chaptersaredeyotedtominutedescriptlonof  the  details  of  electric 
railway  motors  that  are  in  use  to-day.  Each  organ  of  an  electric  railway  motor 
is  taken  np  in  turn,  described  and  illustrated  hy  examples  of  present  and  past 
practice,  and  its  operation  explained  in  the  light  of  practical  experience-  In 
short,  the  review  of  current  practice  is  of  such  a  nature  as  to  brine  out  the 
reason  why  the  electric  railway  motor  is  bnilt  as  it  is  to-day.  For  example, 
field  magnets  of  diflerent  types  of  motors  are  illustrated  and  compared,  and 
their  features  of  merit  and  faolis  pointed  out.  Armatures,  armature  windings, 
brush  holders,  suspensions  and  other  details  are  similarly  treated,  each  detail, 
however  minute,  being  exhaustively  considered.  The  last  two  chapters  are  de- 
voted, one  to  the  management  and  repair  of  electric  railway  motors,  and  the 
other  to  railway  motor  design,  a  complete  design  being  worked  out  as  an  ex- 
ample- A  table  gives  authoritative  data  of  all  types  of  railway  motors  in  com- 
mon use.  bothinAmericaand  Europe.  Sentpostpald.  onreceiptorprice. 


ELECTRICIAN  PUBUSHIN6  CO.,  510  MARQUETTE  BLDG.,  CHICAGO. 


SAVE 
YOUR 
EYES! 


BY    USING   A 


KINSMAN     DOUBLE     CYLINDER 
DESK    LAMP. 

Designed    for    Extra    Large    Desi<s    or    where    a    large  amount  of 
ligKit   is  required. 


McLEOD,  WARD  &  CO., 


MANUFACTURED    BY  - 


NO.  25  THAMES  ST..  NEW  YORK. 

SEND  FOR  FULL  CATALOGUE. 
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X=RAY  TUBES 

1                                OE  Type 

^fl^^       are  Self  Adjusting.     They  glow  as  steady  as 
^^^^P      a  lamp.     Users  of  Crookes  Tubes  appreci- 
^1^       ate  this. 

1                                                                   Miniature  Incandescent  Lamps 
H^                                                              and  Sockets. 

»    1                                                             De-war  Bulbs  for  Liquid  Air, 
1        ^                                Write  for  Price  List  No.  5088. 

EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPL, 

Qeneral  Electric  Company,  Harrison,  N.  J. 

you  can  buy  lamps 

and  llDd  tbat  the  socket  Is 

the  only  jmrt  that  tits. 

better  try  a  specialist; 

have  lamps  made  to  fit 

condition!^  In  plant  as 

they  actually  are. 

get 

all  the  good  results 

good  lamps  are  capable  of. 

think  of  your  coal  pile. 

your  customers,  your  stock-holders, 

and— 

read  that  fourth  line  again. 

ELECTRIC  APPLIANCE  COMPANY,  LAMP  SPECIALISTS.  SELL- 
ING PACKARD  LAMPS.    92&94  W.  VAN  8UREN5T.,  CHICAGO 

MICANITE  CLOTH 


HIGH  INSULATOR  FOR  ARMATURES,  ETC. 
NON-ABSORPTIVE,  FLEXIBLE  and  STRONG. 

MICA  INSULATOR  CO. 

"PATENTEES," 


CHICAGO. 


NEW   YORK. 


VOLT=AMMETERS, 

POCKET  SIZE. 

IFor  Testing  Batteries  and  Battery 
Circuits,  Locating  Faults,  Grounds, 
etc. 

BELIABLE.       ACCDRATE. 
Send  for  Circular. 
L.  M.PICNOLET. 
78-80  Cortlanat  St., NEW  YORK,  N.  T- 

TELepHONC  nARRISON  745 

F.  B.  BADT&CO. 

CONSULTING  AND  CONTRACTING  ENGINEERS 

WIBTKBN   »aCMTS   FOR  „,.„,.,  .  ,     „,        , 

WESTON  iNBTRUHKNTs.  1 504  Monatlnock  Block, 

WAflO  LCONAHD   RHCOSTATB, 

CmCUIT   BREAKERS. 

KOISON'BROWN   BAIL  BONOB.   ETC.  CHICAGO. 

Save  Your  Commutators  by  using 

THE     K.     &    W.     DYNAMO     BRUSH     AND 

COMMUTATOR  COMPOUND. 

The  Cheapest  and  Best  on  the  Market. 

THE  K.  &  W.  COMPANY,  Pittsfield,  Mass. 

Manufacturers  of  Dynamos,  Brushes,  Commu- 
tator Compound,  Soldering  Sticks  and  Arc  Light 
Hanger  Boards.  Samples  of  Compound  FREE. 
Agents  wanted. 


AMERICAN"  SIT 

ARE  THE  BEST.    Send  tor  deicrlptive  Circular. 

Absolutely  Non-Infringing. 
Protection  Guaranteed. 

AMERICAN  BATTERY  CO., 

tsTD  1889.         171  S.  Clinton  St.,  Chicago,  III, 


WANTED 


You  Who  are  Troubled  wHh  Sparking  and  CuHIng  of  Commutatarm  to  Use 

The  only  article  that  «ill  PREVENT  SPARKING. 
Will  keep  the  commutator  in  good  condition  and 
PREVENT  CUTTING. 

Absolutely  will  Not  Gum 
The  Brushes  «  .  • 

It  will  put  that  high  gloss  on  the  commutator  you 
have  so  long  sought  after. 

K.  Mclennan  &  oo.. 

Sole  Manufacturers, 
909  Title  and  Trust  Bldg..  CHICAGO,  ILL. 


SO  Cts.  per  Sticks    $5.00  per  Doxen. 

For  Sale  by  all  Supi)ly  Houses,  or 
FRBE,  Sample  Stick, 


ivi  o  o  e:  R  IM 


AMERICAN  ELECTRICAL  HEATER  CO. 

Manufacturers  Electric  Heating  Appliances, 
Write  for  cQtaioguo.  I  93- 1 97   River  St.     DETROIT    MICH 


WE  BUY  OLD  BELTS 

OR  SCRAPS,  ANY  SIZE  OR 
CONDITION. 

WE  CLEAN,  REPAIR   AND   RENEW 

OLD  BELTS. 
LEATHER  PRESERVER  MFQ.  CORP. 

27  W.  MONROE  ST..  CHICAGO 


MoRotOi^y  'WORICS, 

Brazil,  Ind. 

:i02  Broadway,    New  York. 

10^0  Monadnock  Blk..  Chicaeo. 


THE  NATIONAL  OONDUIT  &  CABLE  CO. 


4inufacturert 


FOR  TELEPHONE,  TELEGRAPH. 
ELECTRIC   LIGHT  AND    POWER. 


BARE  COPPER  WIRE  AND  CABLE,  PAPER  INSULATED  CABLES, 

Executive  Offices,  Times  Building,  NEW  YORK,  N.  Y 


CEMENT   LINED   PIPE   FOR   CONDUITS. 


CENTURY 


'-'3%^ 


WE   CAN    PLEASE    YOU 

IN  THE  LINE  OF 

ELECTRICAL 
GLASSWARE 


AND  ARE  PREPARED  TO  FURNISH  YOU  WITH 

GLOBES  OR  SHADES  FOR  ALL 

TYPES  OF  LAMPS. 


OPEN  AND  ENCLOSED, 

OUTER  AND  INNER  ARC 

GLOBES  AND  SHADES. 


WRITE    FOR    CATALOGUE. 


THE  CENTURY  GLASS  CO.,  BEUJlBMm 


January  i8,,  1902 


WESTEkK    ELECTRICIAN 


C.  N.  WAGENailL,  TnCASunen. 


GENERAt.  Manager. 


O.  fl.  nCHINGTON,  JR.,  Sec. 


AMERICAN  ELECTRICAL  WORKS, 

•  '      I      '  PHOVIDEXCE,  B.  I.  -' 

BARE  AND  INSULATED  ELECTRICWIM. 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  «ND  UNDERGROUND  USE. 

New  Yokk  Store,  W.  J.  "Watson,  26  Cortlandt  St. 
Chicago  Store,  F.  E.  Donoboe,  82  Lake  St. 

Montreal  Branch,  Eugene  F.  Vhillips'  Electrical  Worts. 

MAIN  OFFICES  AND  FACTORIES,  PHILLIPSOALE,  R.  I. 


WRITE  TO  OHIO  ELECTRIC  WORKS 

-CHRISTMAS  GOODS 


ONDERS 

^    LITTLE 


ElectrlcTable  Lamp  (as  sfiown  In  Illus- 
tration) with  Battery  complete $3.00 

Battery  Hanging  Lamp 10.00 

Telephone,  with  Battery  complete 6.95 

Electric  Door  Bells,  aU  connectiona 1.00 

Electric  Carriage  Lamp « 3.95 

Fan  Hotor,with  Battery 5.Cj 

Electric  Hand  Lanterns^ 2.C0 

k^.00  Electric  Medical  Batteries 3.£o 

{12.00  Belt,  with  Suspensory^  2.50 

Telegraph  Outfits,  complete 2.25 

Batterv  Motors  from $1.00  to  12.00 

.00  Bicycle  Electric  Lights- 2.75 

Electric  Railway- 2.95 

Pocket  Flash  Lights...    l.EO 
Necktie  Lights- 75c  to    3.00 


Eend  for  Free  Boot.  Describes  and  Diastratfcs  many  I 
of  the  most  oseful  electric  devices,  at  wouderfully  i 
Email  prices.  All  practical.  TLe  lowestpricoin  the  I 
worid  on  everytliingelectrical,  .A.gcnl3  can  make  I 
handsome  coiTunissiona  and  many  sales.  "Write  for  | 
complete  iniomation. 
OniO  EliECXBIC  WORKS,  Cleveland,  Ohio. 


Six  Yeirs  with  General  Electric  Company. 

THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  66  Broadway,   •    NEW  YORK  CITY. 

Patent  Causes.       Patent  Soliciting. 


Secured     quickly    through     Western 
Electrician  "Help  Wanted"  ads. 


Electric  Heating  Apparatus. 

SEND  FOR  64.PAGE  CATALOGUE. 

"UNIT"  ENAMELED  RHEOSTATS 

The  Simplex  Electrical  Co., 

Cambridgeport,    Mass. 

CHICAQO,    Monadnock    Block. 


IDEAL  AUTOMATIC 
ANNUNCIATORS. 

The  Best  on  tbe  Market. 
Write  for  Prices. 

Mantrfactured  hy 

THE  HEATH  ELECTRIC  CO., 

DETROIT.  MICH. 


Faries  Adjustable  Holders. 

PORTABLES,  SHADES,  ET(i. 


CATALOGUE  NO.  9  just 
Issued  will  be  mailed  up- 
on application. 


ARK  FAailliTAB  TO 
Alili  EliECTBIGAIi 
F£OPl,£. 


FARIES   MFG.   CO.,  Decatur,  Illinois. 


;>S'  VICTOR  TURBINE 


mounted  on  horizontal  shaft  is  shown  by  the  cut  herewith.  The  water 
is  discharged  at  one  end  through  the  draft  tube,  and,  in  this  case,  the 
usual  end  thrust  connected  with  single  wheels  is  entirely  provided  for. 
The  high  speed,  close  regulation,  great  capacity,  high  efficiency,  perfect 
cylinder  gate  and  steady  motion  are 


SALIENT 
FEATURES 
OF  THE 
VICTOR 
TURBINE. 


We  make  a  specialty  aUo  of 


STEAM  AND  POWER  PUMPING  MACHINERY  FOR  ALL  PURPOSES. 
AIR  COMPRESSORS  FOR  THE  AIR  LIFT  SYSTEM  AND  GENERAL  USE. 
JET  AND  SURFACE  CONDENSERS,  AIR  PUMPS,  VACUUM  PUMPS, 
STILWELL'S  FEED  WATER  HEATERS. 
OIL  MILL  MACHINERY  AND  FILTER  PRESSES. 

If  interested  address 

The  Stilwell-Bierce  &  Smith-Vaile  Co., 

257  Lehman  St.,  DAYTON,  OHIO,  U.  S.  A. 

NEW  YORK,  141   Broadway.  PHILADELPHIA,  612  Arch  St. 

BOSTON,  73  Oliver  St.  CHICAGO,  311  Dearborn  St. 

NEW  ORLEANS,  304  Hennon  BIdg.  LONDON,  E.  C,  97  Queen  VictorlaSt. 

BALTIMORE,  315  Equitable  BIdg. 
LAUFKETTER  &  BENDIT  M.  E.  CO.,  Sales  Agents,  810  Olive  St„  ST.  LOUIS,  MO. 
E.  F.  AUSTIN,  Sales  Agent,  Smith  Block,  PITTSBURG,  PA, 


KELLOGG  SWITCHBOARD  and  SUPPLYCO,, 

231     SO.    GREEN   ST.,    CHICAGO. 

WE  ARE  PREPARED   TO    FURNISH  BEST    QUALITY 


WIRE 


STAHTDABD    PBOD17CT8    IS    STOCK. 


IMPROVED 
WARREN 


2,000  LIGHTS^ 


ALTERNATOR 

SANDUSKY 

OHIO 


NATIONAL  CODE  STANDARD 

"0.  K."  Weatherproof  Wire. 
Slow-Barning  Weatherproof 
and  Slow-Burning  Wire, 


Prices  and  Samples  on  Application. 


Phillips  Insulated  Wire  Co., 

Office  and  Factory:  PAWTUCKET,  R.  I 


DID    YOU    EVER 

Feel  like  this?  He  lost  that  sale 
because  he  did  not  have  those 
particular 

ELECTRICAL  SUPPLIES 

in  stock.  They  were  ordered  a 
week  ago,  and  are  still  "com- 
ing." Change  your  base  of  sup- 
plies, my  friend.  Order  from  us, 
and  have  your  goods  delivered 

STRICTLY   ON   TIME. 

Write  for  our  new  Catalog,  containing  low  prices  and 
fine  cuts.      They  are  going  fast.      Better  do  it  now. 


ALDEN  ELECTRIC  CO., 


52-54  W.Van  Buren  St.,  Chicago. 


The  Up-to-date  Supply  House. 
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WAJXTED,    FOB   SALE    ««</ 

similar  WAMT  COL.IJJIX  adiertist- 
Tnents  {jo  words  or  less),  S'jo  an 
insertion;  additional  words  jc  each. 
POSITION  M'AKTED  advertise- 
ments (JO  zuords  or  less),  $t -oo  an  in- 
sertion; additional  zvords  2C  cacli. 


POSITION  WANTED. 

Wanted  by  mechanical  and  cleclrlcal  engi- 
neer, a  sit  uatlon  a^  superintendent  or  chief  en- 
gineer w  lib  an  electric  light,  power  or  street 
railway  company.  Tboroujihly  qualifled  to 
every  detail.  Twelve  years'  practical  experi- 
ence. Technical  graduate.  Experienced  with 
the  indicator,  also  with  water  power  plants  At 
present  In  charge  of  large  station.  Wishes 
change.  Best  of  references.  Address  "IJOX 
17".  care  Western  Electrician,  510  Marquette 
Building.  Chicago. 


POSITION  WANTED. 

As  superintendent  or  chief  en'^'ineer  or  elec- 
trician by  man  of  over  20  years"  practical  ex- 
fierience  in  constructing  and  operat  ing  electric 
Ight  plants  and  water  works  systems.  Four 
years  manager  of  electric  li^rbt  plant.  Best  of 
references.  Good  reasons  for  changing  present 
position.  Address  "BOX  18".  care  Western 
Electrician,  510  Marquette  Building,  Chicago. 


POSITION  WANTED. 

Wanted  to  invest  a  share  of  Sl.OOO  or  §1,500 
in  a  reliable  electric  light  company,  also  accept 
position  with  company.  Understand  electric 
lighting,  bookkeepingand  managing  of  business 
affairs.  Would  like  to  correspond  with  reliable 
companies  where  there  Is  a  chance  of  advance- 
ment. 26  years  of  age,  married ;  good  references. 
LOCK  BOX  X,  Leonardville.  Kan. 


POSITION  WANTED. 

As  manager,  superintendent  or  inspector  and 
trouble  man  for  telephone  excbauee  of  three 
hundred  or  over,  after  March  1st.  Eight  years' 
experience  and  good  references  concerning  my 
ability  and  character.  Have  been  working 
mostly  in  large  cities  but  have  good  reasons  for 
preferring  smaller  places.  Address  BOX  20, 
care  Western  Electrician,  510  Marquette  Build- 
ing, Chicago,  111. 


POSITION  WANTED. 

The  superintendent  of  a  large  lighting  and 
power  plant  desires  to  make  a  change.  Experi- 
ence covers  ten  years  in  all  branches  of  the 
business.  References,  present  and  past  employ- 
ers. Address  "BOX  21,"  care  Western  Elec- 
trician, 510  Marquette  Building,  Chicago. 


POSITION  WANTED. 

First-class,  experienced  right-of-way  and 
franchise  man,  acquainted  with  all  legal  tecbni- 
calities  ana  a  good  organizer,  would  like  a  posi- 
tion with  a  reliable  telephone  manufacturer  or 
construction  company.  Address  '-BOX  22," 
care  Western  Electrician,  510  Marquette  Build- 
ing. Chicago. 


WANTED. 


A  business  manager  with  S2,500  to  assist 
technical  man  in  manufacture  and  sale  of 
Selective  Party-Line  Systems.  The  best  thing 
yet  invented.  "Four  years  in  practical  operation. 
Meets  the  modern  requirements  Great  im- 
provement upon  a  recently  advertised  system. 
Non-lntrlnging.  Half  interest  to  right  party. 
Address  BOX  19,  care  Western  Electrician,  510 
Marquette  Building  Chicago,  HI. 


WANTED. 

An  unusual  opportunity  for  a  first-class  elec- 
trical engineer  and  road  salesman  that  can  each 
Invest  $2,500  in  electrical  supply  and  constru  ;- 
tion  business  in  the  best  district  on  the  Pac.tic 
Coast.  Must  have  tlrst-class  references.  House 
established  for  ten  years.  Address  H.  M. 
MEARS,  446  Wathlngton  Street,  Portland,  Ore 


WANTED. 

A  thoroughly  experienced  electrician  and 
mechanical  engineer  for  permanent  position  to 
take  charge  of  a  small  direct  current  light 
plant.  Must  be  healthv.  Send  references  and 
state  wages  wanted.  THE  LAMAR  ELECTRIC 
COMPANY,  Lamar,  Colo. 


200  NEW  10  VOLT  BATTERY  MOTORS. 

9S.OO      KJk^lH. 

Walsh'i  Sods  &  Co..  2S9  Washington  St.,  Newark,  N.  J. 


U.  S.  ENGINEER  OFFICE,  735  N.  Capitol  St., 
Washington,  i>.  C,  .January  3,  1902.  Sealed 
proposals  ivlll  be  received  here  until  noon,  Feb- 
ruary 3.  1902,  and  then  publicly  opened,  for 
furnishing  ventilating  fans,  with  direct  con- 
nected motors,  fornew  building  for  Government 
Printing  Othce,  Information  furnished  on  ap- 
plication. JOHN  STEPHEN  SEWELL,  Capt. 
Engrs. 


FOR  SALE. 

Two  65  K.  W.  l.ono-voll  Westinghouse  Alter- 
nators In  good  condition,  at  S385  each. 
AMERICAN  ELECTRIC  SUPPLY  A  MFG.  CO., 
27  Thames  Street,  New  York  City. 


FOR  SALE. 

One  100  K.  W.  rjQO-volt  Multipolar  Generator. 
All  complete:  good  cuodition;  $675.  Prompt 
sblpment.  AMERICAN  ELECTRIO  SUPPLY 
A  MFG.  CO.,  27  Thames  Street.  New  York  City. 


FOR  SALE. 

To  higbest  bidder,  about  April  1st.  1902. 
One  75  K.  W.  '-Wood'  Alternator,  1.000  or 
2,000  volts,  16.000  alternations,  complete  with 
Exciter  (one  extra  armature  for  Exciterj, 
Switchboard,  including  all  instruments.  Two 
Brush  arc  machines,  65-llght  capacity  each, 
both  complete  wltb  ammeters  and  one  extra  in- 
terchangeable armature.  120  Brush- Aoams 
double  carbon  arc  lamps.  No.  31.  All  tbe  above 
apparatus  now  in  use  and  in  Orst-class  condi- 
tion, most  of  it  as  good  as  new.  Reason  for  sale 
of  above  apparatus  is  complete  change  of  sys- 
tem.   Address  for  further  information 

P.  S.Joy,  Supt.,  Marshall,  Mich. 


COMPTROLLER'S  OFFICE. 

CITY   OF  NEW  ORLEANS. 

New  Orleans,  December  23,  1901. 

Pursuant  to  Ordinance  No.  974,  N.  C.  S., 
sealed  proposals  "will  be  received  at  this 
office  until  the  hour  of  12  o'clock  M., 
Monday,  March  24,  1902,  for  constructing  a 
system  for  lighting  with  electricity  the 
public  highways  and  operating  the  same 
for  a  period  of  ten  years  after  completion, 
at  which  time  the  ownership  of  the  system 
will  re%  ert  to  the  City  of  New  Orleans. 
Deposit  $25,000  with  the  city  treasurer,  and 
his  receipt  to  be  enclosed  with  bid.  Bond, 
$50,000. 

The  Hon.  W.  J.  Hardee,  city  engineer, 
will  furnish  bidders  with  a  printed  copy 
of  the  specideations   and  a  blank  form  of 

Eroposai,  upon  appllcgition;  no  proposal  will 
e    considered    unless    submitted    on    such 
form. 

The  city  reserves  the  right  to  reject  any 
and  all   bids. 

V.  TUJAGUE, 
Comptroller. 


PHOTOGRAPHS 

Have  you  placed  any  Plants.  Ma- 
chinery, Etc.,  in  or  near  New  York 
that  you   wish    photographed  ? 
C.  L    THOMPSON, 

Special  Photographer.  1  705  3rd  Ave.,  New  York 


STUDENTS^ 

Will   find   that   the  Western 
Electrician    can    help  "  them 
wonderfully   in   the   study     of 
electricity.     Subscribe  now. 
I3.00   per  year,  in  advance. 

Electrician  Publishing  Co., 

•uite  510  MarqueHe  BIdg.,      •     CHICAGO 


REAL  BARGAINS  IN  DYNAMOS  AND  MOTORS. 

15H.  p.  "Eddy,"  »160.00;  10  H.  P.  "Detroit,"  $110.00;  4  H.  P.  "Standard."  J75.00;  3  H.  P. 
"Slattery,"  $50.00;  1  H.  P.  "Detroit."  WO.OO;  >4  H.  P.  "Edison."  $30.00;  Jj  H.  P.  "Wagner."  J6.U0; 
"Crocker-Wheeler"  battery  motor,  $12.00.  l»V»iAM«l«— 6(1  light.  $80.00;  40  light,  $70.00; 
30  light,  $50.00;  20  light.  $40,00:  12  light.  $30.00;  30U  gallon  Zuoker  &  Levitt  plating  dynamo, 
$45.00;  too  gallon  Eddy  Plating  dynamo,  $30.00.    Brush  arc  lamps,  complete,  $4.00. 

Every  Machine  Guaranteed.    Repairing  Solicited.    Second-Hand  Machines  Wanted. 
Amber   Electric    Mfg.    Co.,  eo  W.  Monroe  St.,  Chicago. 


hegory: 

ELECTRIC  CO. 

54-6a5.CLINT0N  5T.  CHICAGO 

One    80-k.  w.  General  Electric  alternator. 

One    60-b.  w. 

One    75-k.  w.        "  "  " 

Two  120-k  w.       "  **  " 

One    80-k  w.  We-stlnghouse 

One    45-k.  w.  '' 

Two  60-k.  w.  ••  " 

One    60-k.  w.  "  "  60  cycle. 

One    75-k.  w.  '•  "  60    " 

On  •  2nO-k.  w.  Wood  "  133    " 

One   75-b.  p.,  We&tlnghouse  Indu'-t'on  motor. 

Send  for  our  Monthly  Bargain  Shev     with  net 

prices  on  machines  In  slock  at  our  worits.    All 

•p^B  Atus  fully  guaranteed. 


SECOND-HAND 

Dynamos  and  Motors. 

We  inTite  correspondence 

with  those  Tvishing  to 

buy  or  sell. 


SCHUREMAN  &  HAYDEN. 

140  S.  Clinton  St.,  Chlcaio. 


BBTABLISBED  1876. 

COMBINATION  OF 

Stow  Flexible  Shaft 

AND 

MULTI-SPEED  MOTOR. 

Practically  dust  and  water  proof.  For  PortftUe 
DrllllnE,  Tapping.  ReamloR,  Emery  GrlndUiK,  etc. 
Write  for  Catalogue  and  Prices. 

STOW  MFG.  CO.,  Binghamton,  N.  Y. 

Gen'l  European  Agents,  Sellg,  Sonnenthal  tL.  C*., 
85  Queen  Victoria  Street,  London.  Eneland. 


U.S. METAL   POLISH 


MVasiltiiliiiaiM 


POLISHES  ALL  METALS. 


Samples  semt 
G.EO.W.  HOFFMAN 


WE  FULLY  GUARANTEE  EVERYTHING  WE  SELL. 


1000  H. 
1000  H. 

750  H. 

050  H. 

60O  H. 

400  H. 

325  H. 

325  H. 

325  H. 

326  H. 
250  H. 
225  H. 

176  H. 
200  H. 
140  H. 
126  H, 


CORLISS. 
P.  34x60  Geo.  H.  Corliss. 
P.  26x48  Double  Flshkill  Corllsl. 
P.  26x48  St.  Louis  heavy  duty. 
P.  28x60  Lane  &  Bodley  Corliss. 
P.  26x48  AlUs  Corliss. 
P.  24x42  St.  LoulB  Corliss. 
P.  20x48  Harris  Corliss. 
P.  20x18  Fraser    &    Chalmers. 
P.  20x48  Wlieelock  Corliss. 
P.  22x42  Hamilton  Corliss. 
P.  18x42  St.  Louis  Corliss. 
P.  13*:2x30    Vilter    Cross    Compound 

Condensing  Corliss. 
P.  16x42  Harris   Corliss. 
P.  18x36  Slonx    City    Corliss. 
~    14x42  AUls  Corliss. 


P.  14x36  Vilter    CorllBB. 

WRire    FOR    OVR 
W.  W.  WHITEHEAD  COMPANY, 


100  H.  P.  12x36  Harris  Corliss. 
120  H.  P.  14x24  Cooper    Corliss. 
85  H.  P.  12x30  Hamilton    Corliss. 


AUTOMATIC  ENGINES. 
125  H.  P.  14)4x16  Rice  Ulfth  Speed. 
250  H.  P.  13x20M:X]£  Armlngton  &  SImms  Cross 

Compound. 
160  H.  P.  10H&18X18    Williams   Tandem   Com- 
pound. 
160  H.  P.  15xW  Ideal. 
40  H.  P.  8x9  Armlngton  &  Slmms. 

BOILERS. 

1  60O  H.  P.  Heine  Safely,  160  pounds  steam. 

2  260  H.  P.  Babcock   &   Wilcox,   126  poonds 
steam. 

1 125  H.  P.  72x18  Tabular,  90  pounds. 
10  80  H.  P.  60x16  Tubular,  90  poinds. 
STOCK    LIST   NO.    IS. 

206  Dearborn  Street,  CHICAGO. 


IMOTI 


We  offer  for  immediate  delivery; 

COMPOUND  AUTOMATIC  ENGINE. 


3  lOO  K.  W.  Westinghouse  12B-cycle,  1100 
volts,  compound  cup-oiling  al- 
ternators, at  J7  per  K.  w. 

1 100  K.  W.  Westinghouse  l^cycle,  1100 
volts,  compound  self-olllng,  S8 
per  K.  W. 

1 120  K.   W.    Slattery,    self-olllng,    J8    per 
K.  W. 
110-VOLT  GENKRATOKS. 

2  100  K.  W.  6-pole  Triumphs. 

2   65  K.  W.  Jenneys. 

2   60  K.  W.  10-pole  Thomson-Ryan. 

1   60  K.  W.  Western    Electric. 


1  300  H.  P.  14x23x16  New   York  Safety  Tan- 
dem. 
1  250  H.  P.  Wlllans  vertical  type,  2  P. 

CORLISS   ENGINES. 
1  50O  B.  P.  26x48  E.  P.  AlllS  Corliss. 
1  250  H.  P.  18x42  AlllS    Corliss. 
1 100  H.  P.  12x36  Harris  Corliss. 

BOILERS,  PUMPS.  MOTORS.  HTC. 
Write  for  price  list  No.  87. 


ILLINOIS  MAINTENANCE  COMPANY, 

E.  H.  CHENEY,  Manager. 
1625  Marquette  Bldg., 


CHICAGO. 


f  I  M'CORMICK  TURBINE. 


x:^Vi}^\ 


On  Vertical  or  Horizontal  Shaft. 
Especially  Adapted  for  Electrical  Workh 

Gives  a  falf  her  percentaEe  of  useful  effect  than  any  other  water-whed 
heretofore  made.  All  sizes,  rlgbt  and  left  hand,  are  built  from  patterns  per- 
fected under  systematic  tests  in  the  Holyoke  Testing  Flume. 

Parties  having  power  plants  which  are  unsatisfactory,  and  those  contem* 
plating  the  improvement  of  powers,  will  find  It  to  their  interest  to  confei 
with  us,  as  we  are  wllllne  to  ffUACaotee  results  where  others  have  failed,  nt 
matter  what  make  of  turbine  has  beeo  In  use.  STATE  RBQUIRBTIBNTJ 
AND  SEND  FOR  CATALOQUB. 

S.  MORGAN  SMITH  CO.,  York,  Pa. 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

SEND  FOR  CIRCULAR  AND  PRICES. 

THE  LECLANCHE  BATTERY  CO., 

Ill  to  117  East  131st  St.,  N.  Y. 


Faster  than  ever 
to  California 


CHICAGO 

&  NORTH-WESTERN 

RAILWAY 


THE  OVERLAND  LIMITED  leaves 
Chicago  6.30  p.  m.  daily  via  Chicago' 
Union  Pacific  &  North-Westem  Line,  ar- 
rives San  Francisco  5.15  afternoon  of 
third  day  and  Los  Angeles  7.45  next 
morning.  No  change  of  cars;  all  meals 
in  Dining  Cars.  Buffet  Library  Cars 
with  barber.  The  best  of  everything. 
The  Pacific  Express  leaves  10.30  p.  m. 
daily.  Tourist  Sleepers  daily  to  Califor- 
nia and  Oregon  and  personally  conducted 
excursions  every  Wednesday  from  New 
England.  Send  4  cents  postage  for 
"California  Illustrated"  to  Chicago  & 
Nprth-Western  Railway, 

4«i  Broadway,  .  NewYorkUas  Vine  St..  •  Cincinnati 
Coi  Ches't  St...  Philadelphia  507  Smithfieid  St..  Plttsbure 
368  Washington  St.,  Boston  334  Sujjcrior  St.,  .  Cleveland 
301  Main  St.,  .  -  BulTttlo  17  Campus-Martins,  Detroit 
uaClwkSt.,.    .     Cliic«fa|.lClngSt.,Eaal,Toronto,Ont. 
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THE    IMPROVED 

GRIGGS  DESK  TELEPHONE 

HOLDER  AND  BRACKET. 

(Patent  applied  for.) 
IClslodiBpensable  to  every  onousln^  a  telephone 
on  a  desk.  Saves  Its  cobt  a  dozeu  times  ovtr.  Is 
both  a  time  and  money  saver.  Saves  time  and 
trouble  of  liftlnp  pliono  oil  dessk  when  locking:  It, 
or  placing  on  desk  after  being  unlocked .  No  neces- 
sity lor  using  desk  slide  as  holder,  and  thus  pre- 
venting access  to  di-awers.  No  handling  of  phone 
at  all  necessary.  No  more  accidental  upsetting 
and  breakinp  oC  phone,  as  our  improved  telephone 
holder  prevents  it  all .  Tour  telephone  instantly  in 
place  when  needed,  and  just  as  quickly  out  of  the 
way  when  not  wanted.  Its  merit  must  appeal  at 
once  to  every  telephone  user.  Price  82,00.  Guaran- 
teed to  give  satsifactlon.  Tan  be  adjusted  to  lit 
any  size  base .  Discount  to  the  trade .  Local  repre- 
sentatives wanted  in  every  city  of  the  United  States. 

THE  GRIGGS  MFG.  CO..  79  Fifth  Ave.,  Chicago. 


2  BATTERY  CALL  TELEPHONES  $4.50 


GOOD  FOR  600  FEET. 

METALLIC  LINE  FOR  INTERIOR  USE. 


2  MAGNETO  CALL  TELEPHONES  $7.50 

GOOD   FOR    3    MILES. 

SINGLE  IRON  WIRE   FOR   PRIVATE   LINES, 
BATTERIES  ARE  INCLUDED. 

FARR    &    FARR, 

110  W.  JACKSON   BLVD.,         CHICAGO. 


THE  ONLY  MAN 

who  hunts  for  trouble  is  the 
electriciaa.  Let  us  help  you 
fiad   it  quickly 


Illinois  Electric  Specialty  Co., 

Marquette  Building,  CHICAGO,  ILL. 


The  Inspector 


-AND- 


Trouble  Man. 

By  A.  E.  DOBBS. 

Full  of  information  and  diagrams  for  the 
operator,  exchange  owner,  exchange  manager, 
inspector,  trouble  man,  lineman. 

A  complete  description  of  telephones  and 
their  troubles.  How  to  find  and  remedy  them, 
together  with  working  plans  for  exchange  con- 
struction, complete  with  diagrams  of  all  up-to- 
date  telephones  and  switchboards. 

The  only  booli  in  plain  language.  A  volume 
for  anyone  interested  in  telephony. 

Sl,l7ptor°"  ONE  DOLLAR. 

No  technicalities.  Substantially  bound  in  cloth. 


ELECTRICIAN  PUBLISHING  CO., 

BIO  MAROUETTE  BLILDINO.  CHICAOD. 


I-IIME 

LEIGH  FOUR-PARTY  LINE  SELECTIVE  SIGNALING  SYSTEM. 


WRITE  ALSO  ABOUT  OUR 
SIMPLEX  TOLL  COLLECTOR. 
SAFE -SIMPLE- DURABLE. 


Our  instruments  work  perfectly. 

They  need  absolutely  no  adjustment  for 
any  line  condition. 

No  relays  or  springs  to  get  out  of  order. 

Do  you  knowtiial  you  can  give  satisfac- 
torily low  rates  only  with  perfectly  working 
party  lines? 

The  saving  In  line  construction  and 
switchboard  apparatus  is  enormous  ! 

Low  rates  mean  doubling  your  patron- 
age and  increased  revenues  and  dividends. 
It  is  to  your  advantage  to  use  party  lines 
This  is  no  step-by-step  system,  and  our 
'phones  operate  with  power  generators  or 
pole  changers.  Well  adapted  for  small 
exchanges.  Particulars  and  estimates 
furnished  on  application. 


METROPOLITAN  TELEPHONE  AND  ELECTRIC  CO., 

76    FIFTH    AVENUE.    CHICAGO. 


INTERNATIONAL 

KEY 


(patented) 


PRICE  ON  APPLICATION. 


LONG  SPRINGS 

avoid  breaking. 

DOUBLE  MOUNTING 

Saves  key  stielf  space. 
Requires  one  key  cable  only. 

Especially  adapted  for  large 
multiple  and  trunking 
boards,  where  the  proper 
number  of  keys  on  small 
key  shelf  is  desirable. 

GERMAN    SILVER    SPRINGS. 
PLATINUM  CONTACTS. 

TELEPHONES  ZT^lTLnzr- 

Multiple 
Trunking 


SWITCHBOARDS 


FOR  ANY  SIZE  EXCHANGE. 


INTERNATIONAL  TELEPHONE  MFG,  CO,, 

HlRmSON  AND  CLINTON  STS.,  CHICACO,  U.  S.  A. 


*6iKK9C93»6CBC8C8^»9C6^K8^8»6i83^3CK93C9^^ 


TELEPHONES  and 

SWITCHBOARDS 


for  any  size  exchange. 


CO 
CO 


CO 


CORRESPONDENCE   SOLICITEO. 

THE  STROMBERG-CARLSON 

70-82  W.  Jackson  Boul.,     TCI        IICO      Afl 
CHICAGO,  U.  S.  A.  I  CLi   IflrUi   bill 


UtrCHDEN' 

" 

s 

fillMiSi^ 

-T-X.M 

SWITCHBOARDS  and 
TELEPHONES 

That  free  you  from  all  troubles. 

CENTRAL  ENERGY  SYSTEMS. 

Send  for  Catalogues. 
Correspondence  Solicited. 

YOU  NEED  GOOD  APPARATUS. 
WE  MAKE  IT. 

We  can  help  you  to  start  right  and  earn  dividends. 


200  Capacity  Eureka  Switchboard. 


EUREKA  ELECTRIC  CO. 

CHICAGO,  U.  S.  A. 


T^ephone  Troubles 

ARE  UNKNOWN  WHEN  OUR 

CENTRAL  ENERGY  SYSTEM 

is  Installed  in  Your  Exchange. 

IT  REPRESENTS  THE  HIGHEST  TYPE  OF  MODERN 
TELEPHONE  APPARATUS  AND  IS  PERFECT 
IN  EVERY  DETAIL. 

Our  Line  of  TELEPHONES,  SWITCH-IOARDS, 
PROTECTIVE  DEVICES  Is  Compiete. 


No.  34  Central  EnergyTelephone, 


AMERICAN  ELECTRIC  TELEPHONE  CO., 

36-58  W.  Jackson  Boulevard,        CHICAGO,  U.  S.  A. 
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OUR    DRY    BATTERY 
CABINET  WALL  SET. 

BATTERY  CALL. 

Long  Distance  Transmitter. 

Bipolar  Permanently  Adjusted  Receiver. 

Centrally  Pivoted  Adjustable  Ringer. 

Loud,  Clear  Toned  Gongs. 

Self-Contained  Switch  Hook,  Platinum  Con- 
tacts. 

Concealed  Cord  Fastenings. 

Adjustable  Transmitter  Arm  with  Concealed 
Cord. 


COMPACTNESS 
AND  UTILITY 
COMBINED. 


OUR  DRY  BATTERY 
WALL  SET. 

CENE.RATOR    CALL. 

Other  equipment  same  as  above. 
A  model  instrument. 


WRITE  FOR  ESTIMATES  ON 

Full  Common  Battery  Systems. 

OURS  IS  A 

REAL  Common  Battery. 


STERLING  ELECTRIC  CO., 


Branch  Office: 

1260  Monadnock, 
CHICAGO. 


Main  OfTlce  and  Factory, 

LAFAYETTE,    IND. 


IDEAL  SELECTIVE  LOCK-OUT 
PARTY  LINE  SYSTEM   [K""'"" 

RI^GS  ONLY  PARTY  WANTED  AND  LOCKS  ALL  OTHERS  OUT. 


IDEAL  AUTOMATIC 
EXCHANGE  SYSTEM 


FOR 

FARMERS'  LINES  and 

SMALL  TOWNS. 


SWITCHBOARDS 

ANY     SIZE. 


BRIBOIKO,  SERIES  AXD 
CENTRAL  ENERGV 

TELEPHONES. 


WRITE  US  AND  WE  WILL  TELL 
YOU  ALL  ABOUT  IT. 


ESTIMATES    FURNISHED    UPON    APPLICATION. 

THE  U.  S.  ELECTRIC  MANFG.  CO., 

8000  ETNA  STREET,  BUTLER,  PA. 


Moon  FuseTerminal  Head. 

IT  HAS  A  RECORD. 


Has  never  lost  a  cable,  while  In  extensive  use 
for  years.  Once  installed,  it  is  permanent, 
requiring  no  further  thought  or  attention, 
except  to  re-fuse  or  transpose  wires 


THE  CABLE  IS  SEALED  FOR  ALL  TIME 
AND  IS  SAFE  FROM  INJURY. 


Why  take  chances?   A  cheap  equipment  is  not  economical. 


ATRITK    FOR    CATALOCmi:. 

THE  MOON  MFG.  CO., 

43-49  South  Canal  Street,  Chicago. 


KOKOMO  TELEPHONES 

AA/^lll  Sa-liis-Fy  YOU. 

NOTHINCIN  FRONT  OF  THgM. 
Write  ns  for  yarticnlars. 

KOKOMO  TELEPHONE  &  ELECTRIC  MFO.  CO., 

?S:  KOKOMO.  IND. 


CONTINENTAL    TELEPHONE    CONSTRUCTION    CO. 

GENERAL  CONTRACTORS  FOR  TELEPHONE,  ELECTRIC 
LIGHT,  HEAT  AND  POWER  PLANTS. 

TACOMA  BLDC,     CHICAGO. 


BOSTON  CABLE  CLIP 

THE  STANDARD  EVERYWHERE. 


ADJUSTADLE  TO  ANY  SIZE  CABLE. 

STRONGEST.     SIMPLEST.     BEST. 


CHASE-SHAWMUT  CO. 

BOSTON, 

SOLE   MANUFACTURERS. 


January  i8,  1902 


WESTERN    ELECTRICIAN 


19 


TELEPHONES!  SWITCHBOARDS 

FOR    THOSE    WHO    WANT    THE    BEST. 


Kellogg  apparatus  is  not  made  in  as  many  grades  as  there  are  different  prices  for 
apparatus  of  other  manufacture. 

Many  concerns  are  making  telephone  apparatus  to  sell  at  whatever  price  it  will  bring, 
regardless  of  its 'working  qualities.  Their  aim  seems  to  be  to  unload  as  much  of  this  class  of 
apparatus  as  possible,  with  no  regard  to  the  future.  If  it  works,  it  does  ;  if  not, — Oh  !  well, 
you  bought  it  cheap, — you  can't  expect  apparatus  to  last  forever.  Many  people  have  bought 
telephones  with  a  transmitter  that  works  part  of  the  time,  providing  it  is  frequently  shaken  up 
to  prevent  packing;  receiver,  equally  as  high  grade,  with  composition  shell  and  exposed 
binding  posts  ;  hook  switch  with  imitation  German  silver  springs  and  PLATINOID  contacts  ; 
ringers  oftentimes  wound  with  German  silver  wire  ;  woodwork  poorly  put  together,  and  they 
paid  within  50  cents  as  much  as  they  can  now  buy  the  best  telephone  made. 

The  KELLOGG  'phone  is  an  instrument  that  represents  the  highest  type  of  construc- 
tion in  this  line,  with  the  most  modern  devices.  They  are  produced  in  such  enormous 
quantities  that  it  is  only  for  this  reason  that  an  instrument  of  this  class  can  be  sold  at  such  a 
low  price.  They  are  equipped  with  the  well-known  Kellogg  hook  switch,  with  German  silver 
springs  and  pure  platinum  contacts  ;  a  receiver  with  permanent  adjustment  and  a  pure  hard 
rubber  shell  concealing  all  metal  parts  ;  woodwork  with  fine  finish  and  put  together  in  a  work- 
manlike manner  by  cabinet  makers — not  carpenters  ;  a  transmitter  that  has  no  equal  on  the 
market,  and  is  superior  to  the  "  Bell  Solid  Back  "  and  fully  guaranteed  for  five  years. 

The  instrument  shown  in  cut  is  the  Kellogg  "  Special  "  Compact  Dry  Cell  Type 
Bridging  Telephone  especially  adapted  for  heavily  loaded  farmers'  lines,  and  is  equipped  with 
the  most  powerful  5-bar  generator  on  the  market,  which  we  guarantee  equal  to  any  6-bar  of 
other  makes  ;  the  regular  Kellogg  receiver,  concealed  cord  transmitter  arm,  and  the  Kellogg 
transmitter,  guaranteed  better  than  the  "  Bell  Solid  Back." 

WRITE    FOR    BULLETINS. 

KELLOGG  SWITCHBOARD  &  SUPPLY  CO., 

229  SOUTH  GREEN  STREET,  CHICAGO. 


The  Telephone  Company  of  America 

Long  Distance,  Central  Energy  System. 

The  only  up-to-date  lOo  per  cent,  system,  full  patent 
protection. 

The  only  first-class  system  at  a  cost  admitting  of 
no  competition. 

The  only  system  that  can  be  supplied  to  the  public 
at  two  cents  per  call. 

The  only  system  that  can  be  installed  in  every 
house,  office,  mill,  shop  or  other  place  of  business  at 
two  cents  per  call  and  insure  shareholders  a 
handsome  profit  on  their  investment. 

The  aim  of  the  Telephone  Company  of  America 
is  to  place  a  telephone  in  every  house  and  place  of  busi- 
ness and  to  limit  the  charge  for  its  use  to  two  cents 
per  call,  the  same  as  for  sending  a  letter. 

Installation  on  this  plan  admits  of  no 
competition. 

By  this  system  the  telephone  service  will  be  in- 
creased to  twenty  times  its  present  volume,  its  value  to 
investors  will  be  many  times  greater  than  that  of  any 
other  system,  while  the  cost  of  service  to  the  public  will 
be  only  two  cents  per  call,  or  one-third  the  lowest 
present  rates. 

The  central  office  and  station  telephone  apparatus 
are  of  the  highest  excellence  in  quality  and  appearance. 

For  particulars  write  or  call  at  the  office  of 

THE   TELEPHONE  COMPANY  OF  AMERICA 

719-721  Thirteenth  Street  N.  W.,  WASHIN8T0N,  D.  C. 


Write   for   a 


Catalogue 


describing   the   features 
of  the  .  .  . 

UNION 

TELEPHONE 
SWITCHBOARD 


Every  point  in  design  and  oper- 
ation meets  the   most  ex- 
acting demands  of 
modern 
switchboard    practice. 


Union  Switchboard  Co. 


90 


WESTERN    ELECTRICIAN 


January  i8,  19021 


I 


IVI  10  H  IG  AN 

WHITE  CEDAR  POLES 

We  have  a  good  assortment  of  long  poles 
50  ft.  to  70  ft.,  strong,  well  proportioned 
stock  which  will  stand  the  strain  for  20 
years.  When  you  are  in  the  market  for 
any  sizes  of  cedar  poles  write  us  for  prices. 
We  produce  our  stock  from  our  own  lands 
and  operate  14  cedar  yards  in  Northern 
Michigan  and  Wisconsin. 

C.  H.  WORCESTER  CO., 

MARINETTE,    WIS. 
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WM.  MUELLER  COMPANY, 

CHICAGO,    ILLINOIS. 

YARDS:  Metropolitan,  Mich.,  Raber,  Mich.,  Gliicago,  III.,  Spalding,  Mich,,  Flat  Rocl(,  Mich. 


Cedar  Poles 


POLES 


Our  stock  in  25-foot  6,  5^,  6  and  7  inch  tops  and  30-foot  5, 
6  and  6'/3  inch  tops  is  especially  large  just  now,  although  we 
carry  all  the  standard  sizes. 

The  number  of  our  customers  is  always  increasing  and  we  never 
lose  an  old  one.  A  general  tone  of  satisfaction  pervades  the 
whole  deal  when  you  order  from  us.    Just  try  it  once. 

We  also  handle  both  the  steam 
road  and  trolley  sizesof  cross-ties 
and  can  make  surprising  prices 
on  straight  or  mixed  cars.  Let  us 
send  you  particulars. 


OUR  PRICES  ARE  ALWAYS  MADE    FOR  IMIHEDIATE   SHIPMENT  ON    BOTH    POLES    AND   TIES. 

Maltby  Lumber  Co., 

BAY    CITY,    MICH. 


TES 


C.  J.  HUEBEL  8c  CO., 


in  White 
Cedar 

and 
Idaho. 


MENOMINEE, 
MICH. 
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ATTRACTIVE  PRICES 

FROM  PRODUCERS-NOT  JOBBERS. 

UNLIMITED    STOCK    OF    NEARLY    ALL    SIZES 


IVII 


I 


m  CEDAR  POLES 

Finest   shipping  facilities   in   the   United   States. 

All   sizes,   seasoned    and    assorted,   ready  for  shipment   In  carload  lots. 

Orders   filled  same   day  they  are  received. 


♦ 


♦ 


Cut  shows  part  of  one  yard  containing  35,000  white  cedar  poles  of  nearly  all 
sizes  seasoned  and  assorted  ready  for  shipment. 

Applications  for  prices,  giving  freight  rate  to  point  of  delivery  from  Escanaba, 
Mich.,  replied  to  by  return  mail. 

Send  applications  for  prices  to  Chicago  Oflace,  229  So.  Green  St.,    Chicago,   111. 
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fgffiA.  JOHN  H.  FOWLER,  CHICA60,"«««""""^ 

CEDAR   POLES 


Dl  BCD  O   111  ATCAM    293  Dearborn  street,  CHICAGO. 

||f%0Ell  Qt    nf%  I  ^F^r  l«l  '*^^^^'  '"->  MexoiDixee  and  Cheboygan,  Mich. 


WE  MAKE    A    SPECIALTY    OF 
WESTERN  POLES. 


LONG  LENGTHS   TO   80   FEET. 

SHIPMENTS  MADE  DIRECT  FROM 
IDAHO. 


CEDAR  POLES 

CARNEY  BROTHERS  COMPANY, 

6 10   Chamber  of    Commerce,   CHICAGO,  ILL. 


YARDS  AT: 

DULUTH,  MINN.       BALL  CLUB,  MINN. 
BLUEBERRY,  WIS.  DEER  RIVER.  MINN. 
CORONA,  MINN.        60WAN,  MINN. 
YORK,  MINN.  BUCK  DUCK,  MINN. 
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CEDAR 


I 


LINDSLEY  BROTHERS  COMPANY  WnOLESALE  PRODUCERS 

MENOMINEE, MICH.  PORTLAND,  OREGON     &  SPOKANE. WASH.     SO-FOOT    TO  80-FOOT    POLES    OUR  SPECIALTY 


POLES. 


BERTHOLD 
&  JENNINGS, 


CROSS 
ARMS. 


WHITE  CEDAR.         !  8T»  LOUIS.  ,  lqnc  LEAF 

IDAHO  CEDAR  ip  to  80  ft.       chemical  Building,    j  PINE  AND  FIR. 


CEDAR  POLES,TIES,  POSTS,ETC. 

A  complete  stock  of  these  commodities  con- 
venient for  immediate  shipment.  It  will  pay 
you  to  favor  us  with  your  inquiries , 


SUCCESSORS  TO 
THE  PORTER-MORSE  CO. 


THE  MORSE  CEDAR  CO. 


PRINCIPAL  OFFICES, 
S.\(ilNAW,  MICU. 


POLES 

We  are  located  in  the  heart  of  the  cedar  country 
on  the  Menominee  range,  and  the  stock  we  offer 
you  we  take  from  the  stump.  Communicate  with 
us  when  in  the  market  for  poles. 


D.  M.  FULMER  LUMBER  CO., 


FLORENCE, 
ttflS. 


THE  TENNESSEE  LUMBER  CO. 

Is  headquarters  for  red  cedar  and  chestnut  tele- 
phone poles,  fence  posts,  barn  poles,  railway 
and  highway  piling,  locust  Insxilator  pins,  ana 
all  kinds  of  hardwoods. 

Mala  Office,  Lewlsbarg,  Tenn.,  Branch  Office, 

Kellertea,  la.,  Oak  Mills,  Montlcello,  Ark. 


M.KLEIN    &  SION. 

LINE  BUILDERS'  TOOLS. 

Our  Tool  Book    tells    about    them. 
It  Is  of  interest  to  all  linemen.  Get  a 
copy  now,     FREE. 
Headquarters  for  Linemen's  Tools. 

MATHIAS  KLEIN  &  SON,  "1?^i2?o!'S£.^'" 


RED  CEDAR  PILING,  POLES  AND 
POSTS,  all  lengths.  J.  P.  MEREDITH 
CEDAR  CO.,  Memphis,  Tenn. 


Send  your  BookOrd.rsto 

ELECTRICIAN  PUBLISHING  CO., 

510  Marquette  Bldg.,  Chicago. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Lirgi  Stock  Conitantly  en  Hani. 


Poles 


POLES,  TIES,  POSTS.  "sr«"r 

PRODUCERS.         We  want  your  inquiries  always. 


POLES 


W.  C  STERLING  &  SON, 

MONnoc,  urcH. 


TIES. 


Elano  Fole  Tardi  Id  MlchlEan. 

Wbolesu*  Frodaceri  tm  M  reui. 


WINS  BY  A  NOSE. 

How  often  have  you  heard  that 
remark.    TheCREEN  BOOK 

of  Hardware  Specialties  does  better 


than  that.     It  completely  outdistances  all  its  competitors.     Have  you  one  : 


UTICA   DROP  FORGE  &  TOOL  CO., 

SiailTH  &  HESIEXWAf  CO., 

ASK  YOUR  DEALER  FOR  THESE  GOODS.  896  Broadway,  Ifew  York  City. 


CEDAR  POLES. 

Piling  and  Street  R.  R.  Ties. 

C.  H.  WORCESTER  CO., 

MARINETTE,  WIS. 

Producers  and  Wholesalers  of  White  Cedar  Products. 


IPaXXaWiv^  (MiA/Xs>JAju  $^f^^wv^  liJUfW  (SeC 


POLES 

3ou'thi^rn    Gro^A/'tKl, 

^A/^H|-^E  CEOAR  and 
OCTA.OONAU   RIIME:. 

THE  STANDARD  POLE  &  TIE  CO., 


44  BROAD  ST.,  NEW  YORK. 


R.   H.   LEAVITT, 

CAPRON,   ILL. 

Manufacturer  of 

STANDARD    ELECTRIC-LIGHT    *ND    TELEPHONE 

CROSS-ARM    BRACKETS  AND   PINS. 

"Wriie  us  for  prices.    We  like  it.  Will  sit  up  late 
and  rise  early  to  answer  you  and  fill  your  orders. 


CEDARTOLES 


"V^ARbs;  "hKCTor^NiNcs;,  Mich-  _  ■C^reenBav.'WTs.  _    New  Url))OW.  "Wis. 
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Westinghouse 

Type  F 
Indicating  Instruments  for  Alternating  Current 

Scale  as  Long  as  in  Illuminated  Dial  Instrument 

Westinghouse  Electric 

&  Mfg.  Co.,  Pittsburg,  Pa. 

Sales  Offices  in  All  Large  Cities. 


Incandescent 


Lamps 


Not  injured  by  vibration 


Sawyer=Man  Electric  Co, 

510-530  West   23d  St.,  New  York  City. 


ELECTRICITY  FOR  ENGINEERS. 

Latest  Edition,  Now  Published  in  One  Complete  Volume,  424  Pages,  Profusely  Illustrated. 
Just  the  Work  for  Engineers,  Electricians,  Dynamo  Tenders,  etc. 


PART  I.    CONTEMTS.— CHAPTER  I:  Electricity;  Positive  and  Negative;  Conductors, 
Jlon-Conauctors  and  Insulators;  Electro-Motive  Force;  Volts;  Resistance;  Ohms;  Current;  Am- 

geres.— CHAPTEK  II:  Dynamos;  Macnets;  Field  Colls;  Electro  Magnets;  Permanent  Magnets  — 
HAPTER  III :  Armatures.  Construction  of,  Ulllerent  K Inds  of:  Commutators,  How  Made  and  Con- 
Bected;  Heating  of  Armatures;  Eddy  Currents— CHAPTER  IV:  The  Current;  How  Produced; 
Induction;  Series  Wound  llynamos;  Shunt  "Wound  Dynamos;  Exciting  the  Fields;  Constant  Cur- 
nntand  Constant  Potential  Dynamos;  Series  and  Parallel;  Parallel  or  Multiple  Arc  System.— 
OTAPTEEV:  Incandescent  Lamjis:  Filaments;  Connections;  F'lashlng;  Exhausting;  Testing; 
O&ndle  Power;  Operated  In  Series;  Automatic  Cut-Out;  In  Multiple  Arcor  Parallel;  Multiple  Series; 
Multiple  Series  Cut-Out;  Three  Wire  System.— CHAPTER  VI:  The  Arc  Light;  How  Formed; 
Causes  of  Unsteadiness;  Remedy;  Effect  of  Shades  or  Globes;  Shape  of  Carbons  Under  Different 
CTondltlons  of  Burning;  Arc  Lamps;  Regulating  and  Cut-Out  Mechanism;  Action  of  Current;  Clutch 
t,amns;  Clockwork  Lamps;  Double  Lamps;  Troubles  In  Lamps.- CHAPTER  VII:  Commutators 
Md  Brushes;  The  Brush  Commutators;  Brushes;  Different  Styles  of  Brushes:  Double  Brushes; 
Single  Brushes;  Troubles  with  Commutators  and  Brushes;  Correct  Position  of  Brushes;  Sparking 
tt  Brushes;  Care  of  Bruslies  and  Commutators;  Flashing.-CHAPTER  VIII:  Current  Regulation; 
Hand  Regulation;  By  Position  of  Brushes;  Resistance  Box;  Resistance  Colls.- CHAPTER  IX; 
American  System  of  Automatic  Current  Regulation;  The  Dynamo:  Regulator;  Action  of  Regulator. 
OHAPTERX:  Brush  System  of  Automatic  Current  Regulation;  Brush  Armature;  Diagram  of  Cir- 
cuits through  DjTiamo,  Regulator  and  Lamps;  Dial  or  Regulator;  Care  and  Adjustment  of  Dial: 
Dial  Controller:  Circuits  and  Connections  of  No.  8  Brush  Draamo;  Circuits  of  Compound  Wound 
Constant  Potential  Brush  Dynamo.— CHAPTER  XI:  The  Kdlson  System;  Automatic  Regulator; 
Olrcuitsof  Regulator:  Circuits  of  Diuamo:  Action  of  Regulator;  IloweU  Pressure  Indicator;  Dia- 
gram of  Circuits;  Description  of  Parts  and  Operation.— CHAPTER  XII:  Excelsior  System  of  Auto- 
matic Current  Regulation;  Dynamo;  Armature;  Diagram  of  Circuits;  The  Regulator  and  Motor; 
Action  of  Regulator.— CHAPTER  XIII:  Schuyler  System  of  Automatic  Current  Regulation; 
Dynamo:  Armature.  Commutator  and  Brushes;  Diagram  of  Circuits  In  Armature  and  Field;  Regu- 
lator; Circuits  In  Regulator. -CHAPTER  XIV:  Thomson-Houston  System  of  Automatic  Current 
Regulation:  Di-namo;  Armature:  Commutator  and  Brushes;  Controlling  Magnet;  Wall  Controller; 
Diagram  of  Circuits;  Air  Blast.— CHAPTER  XV:  Waterhouse  System  of  Three-Brush  Automatic 
Current  Regulation;  Dynamo;  Extra  Brush;  Resistance  Coils  and  Regulator.  CHAPTER  XVI: 
Ampere  Meters;  Tangential  Scal3;  Solenoid  Meters.— CHAPTER  XVII;  Voltmeters:  Pressure 
and  Potential  Indicators.— CHAPTER  XVIII:  Testing;  Galvanometers;  Astatic  Needle;  Dllfer 
Bntlal  Apparatus.— CHAPTER  XIX:  Wheatstone  Bridge  or  Electrical  Balance;  Dhigram  of  Clr 
cults  and  ftleUiods  of  use;  Bridge  and  Rheostat;  Round  F'orm;  Square  Form. — CHAPTER  XX: 
The  Magneto  as  a  Testing  Instrument;  Armature;  Field;  BeU;  Diagram  of  Circuits.— CHAPTER 
XXI:  Coupling  Dynamos  Together;  In  Series;  In  Shunt;  Series,  Shunt  and  Compound  Wound  Ma- 
ehhies.— G'lIAPTERXXII:  Swltclies  and  Switchboards;  I^op  Switch;  Plug  and  Socket:  Change 
Over  Plug  and  Socket:  Conclusion.  CHAPTER  XXXIII:  Electric  Motors;  General  Principles  the 
3ame  as  In  Djuamos;  Types;  Shunt  and  Series  Motors  Suitable  for  all  General  Purposes;  Regula- 
Bonof  Shunt  Motors;  Of  Series  Motors;  Counter  E.  N.F.;  Direction  of  Rotation  and  Direction  of 
Ourreut;  Starting  Motors;  Diagram  of  ConnecCloo. 


PART  II.    CONTENTS.— CHAPTER  I:   Alternate  Current  Dynamos;  Principles  of  th« 

Field;  Field  Current  Armature;  Wtoding;  Connections;  Lamination;  Different  Types  of  Alterna- 
tors; Regulation;  Leading  Systems;  The  Brush  Generators;  Magnets;  Armature;  Principles  of  In- 
duction.—CHAPTER  II;  Dynamos,  Continued;  The  Mordey  Alternator;  Stationary  Armatures; 
Field  Magnets;  Ferrantl  Armature;  Field  Magnets;  Winding;  Collectors.— CHAPTER  III:  Dyna- 
mos Concluded;  Siemens  Dynamo;  Best  Magnetic  Circuits;  Stanley  Constant  Current  Dynamo; 
The  Armature;  Self  Induction;  Regulation.— CHAPTER  IV:  Induction  Colls;  Converters;  Tranj 
formers;  Economy  of  Distribution;  An  Electrical  H.  P.;  Losses  In  Conductor;  Induction  Colls;  EI- 
feet  of  Induction;  Transformers.— CHAPTER  V:  Transformsrs  Continued;  Induction  Colls;  Con- 
verters; Transforming  Up  and  Down;  Design  of  TransfornAors ;  The  Static  Charge;  Protection 
Against;  Grounding  the  Secondary;  Other  Devices;  The  Foil  Protector;  Different  Types  of  Tran* 
formers.-CHAPTER  VI:  Transformers.  Concluded;  Fuses;  Regulation;  WlndingofTransforiners; 
Connecting  to  Circuit;  Regulation;  Safety  Fuses.— CHAPTER  VII:  Parallel  System;  Series  AM 
Light  System;  Diagram  of  Circuits;  Parallel  System;  Primary  Circuit;  Secondary  Circuit;  Placlni 
of  Transformers;  Fuses;  Diagram  of  Series  Arc  Light  CIrcult.-CHAPTER  VIII:  Lines  of  Force,- 
Hysteresis;  Magnetic  Penetration:  The  Circuit  of  Lines  of  Force;  Experiments  with  Magnet; 
Rapidity  oi  Reversals  and  Hysteresls.-CHAPTER  IX:  Arc  Lamps;  In  Series;  The  WestlnghouM 
Arc  Lamp;  Diagram  of  Circuits  In  Lamp;  Action  of  the  Mechanism;  Flr.t  Carbons.— CHAP  ILK  Xj 
Arc  Lamps,  in  Multiple;  Slattery  Differential  Lamp;  Mechanism  of  Lamp;  Its  Operatlon.--CHAP- 
TER  XI:  Measuring  and  Indicating  Apparatus;  Instruments  for  Use  with  Alternating  Current! 
Differ  from  those  used -nlth  Continuous  Currents;  Ammeters;  Voltmeters;  Description  of  Several 
Forms  of  Instruments.-CHAPTER  XII:  Measuring  Instruments,  ContlnuedjHol  Wire  Instro- 
nients;  The  Cardew  Voltmeter;  Details  of  the  Instrument;  Low  Potential  Voltmeter.— CHAPTEB 
XIII:  Voltmeters:  Double  Coil  Voltmeter:  Two  Types.— CHAPTER  XIV:  Spring  Meters;  Curie* 
Spring  Meter.-CHAPTER  XV:  Twisted  Strip  Instruments;  Diagram  of  Connections  and  Opera- 
tion of  Instrument.— CHAPTER  XVI:  Recording  Meters;  Stanley  Meter;  Construction  and  Prln- 
-■  ,  ^    .     „.  ..      =v    ,    ...._  ,.„.__  T^ ,_». —  of  Parts  and  Prln- 


Machines  for  Operating  in  I'arallel;  Diagram  of  Common  Arrangemsnt  of  Machines  and  ClrciUtSr- 
CHAPTER  XVIII:  Ohm's  Law;  Strenuiji  of  Current;  Formulas  and  Examples;  Power  ana  Umt 
Inp  Effects  of  Currents.— CHAPTER  XIX:    Ground  Alarms  and  Leak  Detectors. 


PRICE,  $2.50. 


Orders  for  above  book,  or  any  electrical  work  published  promptly  sent  on  receipt  of  price,  postage  prepaid. 


ELECTRICIAN  PUBLISHING  CO.,  510  Marquene  Blag.,  CHICAGO. 
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FORT  Wayne  electric  works 


(INCORPORATED.) 


The   Latest  Development 
in  Transformers, 

OUR 

"WOOD"  TYPE  A 

OIL  TRANSFORMERS 


OUR  BULLETIN  NO.  1013 

WILL  GIVE   YOU    DETAILS. 

WRITE  FOR  ONE. 


TYPE   A  5  Kw  UNIT 


Main  Office  and  Factory, 


SOME  FACTS: 
Highest  Efficiency. 
Best  Regulation. 
Low  Core  Loss. 
Interchangeable 
Primaries 
and  Secondaries. 
Careful 

Mechanical  Design. 


I 


Fort  Wayne,  Ind. 


WESTERN  ELECTRICIAN'S 


ARRANGED    IN     BOOK    FORM,    POCKET    SIZE. 

10  Cents  per  Copy.    Send  for  it. 

ELECTRICIAN  PUBLISHING  CO..  ""s^iisr  CHICA60. 
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BCamOAML    ^ATCNT 

MADE  RIGHT 

SOLO  RIGHT 

SAVES  TROUBLE 

AtKYOURDEAkIR 

FOR  IT! 

TRY  ONE  AND  BE 

CONVINCED. 

S«nple  3-Ia.  8«l],     jAa 

Nickel  Flolit 4UCi 

Blick  Emmclnl  SSc. 

Sent  by  mall  prepaid 
on  receipt  of  price. 

Write  lor  Clrcolir. 

SPIES 
ELECTRIC  COMPANY. 


87-BS  W  Van  Buran  SI. 
CHICAGO,  ILL. 


ELECTRIC  WIRING  TUBES, 

TKOLLCY  KNOBS,  INSUUTORS. 

MANCTACITREBS  07 

PORCEUIN    OR     cur     SPECIALTIES, 

Kiobi,  Cleats.  CIrcalt  Brtikera. 
THE   BOWERS    MANUPACTURINO    CO., 
MOGADORE,  OHIO. 


VULCANIZED  FIBRE. 

Highest  grades  for  electrical  fauulatioo  and  mechanical  porpctcs,  in  theetj, 
tubes,  rods  and  special  shape*.     Catalogue*  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -    Wilmington,  D«f. 


The  Franklin  Model  Gas  Engine. 


K-HORSE  POWER. 


450  REVOLUTIONS. 


We  furnish  complete  sets  of  Castings,  Materials  and  Blue 
Prints  for  either  horizontal  or  vertical  types. 

SEND  FOR  ENGIHE  CATALOGUE  NO.   16. 

PARSELL    &    WEED, 


ISS-ISI  Weal  Slat  Street, 


Hew  Varli  City 


CHICAGO  ILL.  USA-  ";;%""t. 


MECMCmilRJlFI 

IT   COSTS  TARXESS 

Is  independent  ofveather.  The  fan  i« 
positive  in  action.  Responds  inst&ntly 
to  sudden  demands  for  more  steam. 
Burns  clieap  fiiel.  Costs  piactual}}'  nothing 
for  operation  wlten  exhaust  i(«am  is  utilized 


B.r.  sxmyrEYANx  Co  ^^m 

VS,Yt  YORK-  Pini.AI>£I,PHIA  -  CHICAGO  •■  I/ONOON 


NEW    NATIONAL    CODE 

"I  XL" 

Triple     Braided     Weatherproof 
and  Slow  Burning  Wire. 

COMPLETE    STOCK   ON    HAND. 


St.  Louis  Electrical  Supoly  Co., 


ST.    LOUIS. 


LITTLE  GEM  ROSETTES. 


UIVEQUALED    TS    DESIGN 
AND    FINISH. 


SEND  FOR  SAMPLE  AND  OUR  LATEST  PRICES. 


New  York. 
Chicago, 
Boston, 
CIncinnatt, 
San  Francisco. 


PASS  &  SEYMOUR,  ^^. 


SOLVAY,    H.    Y. 


I  Black  Diamond  File  Worki 


Est.  1883. 


Ibc.  18»S. 


Twtlve 
Medals 
Awarded  at 
International 
Expositions 


Special 
Prize 

Gold  Medal 
al  Atlanta, 
1895. 


^  oun  eooDs  abb  on  8ai.b  lat  btebt  i.badin«  HABDiri 

49  tITOBR  IIS  THB  trniTED  STATES  ANI>  CANADA. 

I  G.  &  H.  BARNETT  COMPANY 

^  PHILADELPHIA,  PA. 


vol.     lAl-  $3i00    rtl    HllUli       PuE'[l»lani;  Company.  nUcapv 


CHICAGO,  JAKUARY  25,  1902, 


10  Guts  A  Copy.      NO.  4. 


SIMPLEX 


INSULATED 
WIRES   AND   CABLES. 


SUBBER  COVERED.  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 


^ESTCRM  StLLING  AGENT, 

H.  R.  HIXSON, 

I  i'  M.-i-jd-ork  Block.  CHICAGO 


Simp/ex  Electrical  Company, 


75-81   Cornhlll,  BOSTON,  MASS. 


1889— Paris  Exposition, 
3IedaI  for  Bnbber  Insulation. 

ISWa-'World's  Fair, 
Sledal  for  Bnbber  Insulation. 


THE  STAXBARD  FOR 

RUBBER  INSULATIOX. 

Sole  Mnnufacturers  of 

Otonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  ""^ 
THE  OKONITE  CO.,  Ltd 

I'Ki.  f ;«."•. ;  «="9"*-         253  Broadway,  New  York. 


W...h,r.  ^j^gj 


Geo.T.  Manson, Gen'l  Supt, 
Vt.  H.  Hodgins,  Secy. 


INDIANA  RUBBER  AHD  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paranits  Rubber  Govired  Wirts  and  Cablet, 

UNDERGROUND,  AERIAL.  SUBMARINE  AND  INSIDE  USE. 

TBLEPHONE,  TELEORAPH  AND    FIRE  ALARn  CABLES. 

«U  Wires  ire  tasted  at  Factory.  JONBSBOBO.  ISO. 


National 

India 
Robber  Co.'h 

RUBBER  COVERED 
OF    ICE  AND  FACTORY:  BRISTOL.  R.  I. 


i^^WIRES-oCABLES 

Xi'iJonal  Code  !>itandnrd. 

Crescent  Insalated  Wire  and  Cable  Co., 

B3  BARCUY  STREET  '**'"  ^^"^  *"''  factory,  TRENTON,  N.  J 


Standard  Underground  Gable  Go. 


322  Tbe  Rookery,       Westlnghouse  Bldg., 
Cblcago.  Pittsburg. 

Mills  lUdg.,  San  Fraocisco. 


66  Liberty  St.,         1225  Betz  Bldg.. 
New  York  Gtiy.       Philadelphia,    p». 
Tremont  Bldg..  Boston. 


ElecfrlcCableSiGondults,  Wires  and  Accessories. 

Also  Hteh  6rade  Rubber  Covered  TTireB  and  Cables. 


Queen  $c  Co., 

lOlO  Chestsnt  St.,  Pliila. 

4*0  HONON  ILDa..  CXICAtO. 


Mine  Testing  Sets,  Queen-WIrt 
■witehboard  Instruments,  X-Raj 
PMius  Tubes,  Induction  Colls. 


IDEAL  AUTOMATIC 
ANNUNCIATORS. 

The  Best  on  tbe  MKket 
Write  for  Price*. 

MjmdtditreAhr 

THE  HEATH  ELECTRIC  CO., 

DETROIT,  MICH. 


BARE  AND  INSULATED 

ELECTRICAL  WIRES 

OF  EVERY  DESCRIPTION. 
CROWN  RAIL  BONDS. 

AMERICAN  STEEL  &  WIRE  GO. 

CHICAGO.      NEW  YORK.      DENVER.      SAN  FRANCISCO. 


2,000  IN  USE. 

Bipolar  &Dd  Multipolar  Moton 
froTi  ii  to  SO  horeepower.  Dyo*- 
motifromlOiiehtflto7(».  W»mU 
or  rent.  Good  proflte  for  aeentt- 
The  Hotwrt  ElecMf^Co.,Tn)y.OMfc 


fPBOENIX  GLASS  COJ; 


MANUFACTURERS  OF 

GAS  AND  ELECTRIC 
GLOBES,  SHADES,  Etc. 

SGNO  FOR  A  COPY  OC  OV^  HCW  ANB 
LATEST  CATALOGUE. 

Pittsbnrgh,    New  Yort    CMcago.  ■ 


USED  BY  SIGNAL  CORPS  U.  S.  ARMY  and  ADOPTED  ASTHEIR  STANDARD. 

OUR  TELEOHONfS  STAND  EVERY  TEST  AND  ARE  ALWAYS  SATISFACTORY. 
C1VETHEM  ATRIAL  AND  BE  CONVINCED.    PARTICULARS  FREE. 

ERICSSON  TELEPHONE  CO.,  296   BROADWAY,  NEW  YORK. 


IDEAL    FIRE    PROTECTION    FOR    ALL 
ELECTRICAL    APPARATUS. 

/:^  HiBHEST  Award  Pan-American 
Exposition. 

MONARCH  FIRE  APPLIANCE  COMPANY, 

27  William  St.  NEW   YORK    CITY. 

jfESTUB  ElBcMcal  In^ti^nfflBDi  do., 

Waverly  Park,  ESSEX  CO.,  N.  J. 

Weston  Standard 
PortatMe 
Direct  Reading 


STERLING    EXTRA    INSULATING    VARNISH. 

Sterling  Extni  Black  Finishing  Varnish, 

Sterling  Black  Air  Drying  Varnish, 

St«rllngr  Black  Core  Plate  Varnish. 


THE  STERLIKB  VARNISH  CO., 

Pltlstiurg,  Pa..  U.S.A. 


THE  STERLING  VARNISH  Cll, 

25  Colmore  Row,  Birmingham^  England. 


DeMciter  sad  Clrenlt  TMtcr. 


VoItnri«ter», 
mm  Volt  met  4TH. 

Volt  a  nixu  e  t  (.•  rtt , 

Aii(im«'t*Ts. 

Mllliainin(*t<>rt4, 

tfilroifiid.  I>«>t«ctor«  au(l 

Cir<-ait  T«i«ttrin, 

OhmineterM, 

Portable  Galvanometers. 
Our  Portable  Inssniment^  are  recognized 
as  The  S*anda  d  the  world  over.    The  Semi- 
Portable    Laboratory    Standards   are    siiU 
belter. 

Our  Station    Voltmeters  and   Ammeters 
are  unsurpassed  in polnlofcxiremeaccuracr 
and  lowest  consutopiionof  energ;j-. 
BEBLIS— ETiropean  We-lon  Electrical  Instrjiuent 

Co-  Bitterstrtt*£e  No,  *S, 
LOSDOS— EliloU^roH.,  So.  101  St.  Martins  Lane. 

Mention  the  Western    Ei-ei-tkician   when 
writing  fur  caialoirues. 


COMPLETE  STOCK  ALWAYS  ON  HAND. 


FOR  ALL 
TYPES  OF 
LAMPS. 


■rJ-— 
-6  — 


OPEN    AND    ENCLOSED    OUTER    AND    INNER    ARC  GLOBES    AND  SHADES. 
WRITE    US. 

THE  CENTURY  GLASS  CO.,  BELLAiRE.  OHIO. 
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STORAGE  BATTERIES 

For  Lighting  Plants,  Railroad 
Cars  and  Buildings. 

r    Au-tomobiles    and    F'o^ 

THE  ONLY  BATTERY  FOR  PRACTICAL  PURPOSES. 

We  lyiaintain  and  Guarantee 
all  of  Our  Lines  of  Batteries. 

ESTIMATES  FURNISHED  FOR  ANY  CAPACITY. 


UNITED  STATES  ACCUMULATOR  CO. 

951  MARQUETTE  BUILDING,  CHICAGO,  ILL. 


I! 


lantiary  2?.   tqoa 


VVEStEKN  "  ELECtklCtAN 


TheElectrig  Storage  BatteryGo. 


»HIUiBkDi 


>HIA, 


Alarm  and  Telegraph  Service,   Train  Lighting,  Laboratory,  Etc.,  Etc. 
The  **)£i1be    HCCUmUlatOr  '   l^or  Electric  Vehicles. 


PRICE  USTS  AND    DESCRIPTIVE   DULLETIMS   FORWARDED    UPON   REQUEST. 

!ntw9  I  Philadelphia.  New  York.  ISoston.  Chicago.  ISaltlmore.  St.  Lori>i.  San  FnANCisco,  Cleveland,  Detkoit. 

_y.,     f  AUegbeny  Ave.  and  19lhSt,      100  Broadway.      60  State  Si,     Marquette  Bldg.    Equitable  Bldg.      Wainwrlgot  Bldg.      Nevada  Ulock.      New  England  Bldg.      Michigan  Electric  Co. 


Sales 
Oftices 
R 


An  INCANDESCENT  LAMP  represents  a  large  investment  of  capital,  ingenuity  and  sidlleil  worl(mansliip,  it  is  sold  at  a  price  lo  low  as  to  necessitate  eternal 
vigilance  in  cutting  costs  to  a  mlnintim.  A  successful  lamp  manufacturer  can  not  afford  to  experiment  with  poor  materials.  This  explains  liie  popularity  of 

BAKER   &   OO.'S  |3^L.ATIIMLJI\/I 

408  N.  J.  R.  R.  Ave.,  NEWARK,  N.  J.  I  20  LIBERTY  ST..  NEW  YORK.  ■  ■■i^^^     ■       I  ■    ^  ^^  I  IT  ■ 


We  buy  and 
Refine 
Platinum 
Scrap  also. 


NOW 

IS  THE  TIME 

TO  BUY  THE 

Kinsman  No.  8 

DOUBLE-HEADED 
PORTABLE  LAMP 

ForYpur  Flat  Top  Desk, 

or  some  of  the  other 
designs  shown  in  our 
CatalOBue.    Send  for  it. 


MgLEOD,WARD&CO., 


25  Thames  Street, 
^E'W  XOfiK.. 

Fomlslied    In,    Klcbel,    FoUslied    Brass,    Old    Brass    or     Oxidized    Copper. 


EDISON     PRIMARY    BATTERIES. 


.NOWN     AS      EDISON'LALANOC 


ron  CAS  CNOiNcs, 

SLOT      MACHINES, 
AUTOMOBILES 
HAILNOAD   SIGNALS, 
CnOBSINO    BELLS. 
SMALL   MOTORS. 
KTO. 


CONSTANT  eURREN' 
NO  LOCAL  ACTION. 
WILL   NOT    FRECZe, 

CELLS  FOR 
PORTABLE 
WORK. 


FULL     DESCRIPTION    IN     BOOKLET     NO.    4. 

EDISON    MANUFACTURING    COMPANY, 


FACTORT,    ORANGE.    NEW   JCRSE-r.    U.    S.    A. 
FOREIGN    PCPARTMCNT.    IS    CEDAR     STREET. 


THE  PRACTICAL  VALUE  AMD  UTIUTY  OF  THE 

Lundell  Motors 

ARE  DUE  TO  SUPERIOR  DESIGN  AND  CONSTRUCTION.  THEY  CAN  BE  USED  UNDER  PRACTICALLY  ALL 
CONDITIONS  WHERE  MOTIVE  POWER  IS.  REQUIRED  AND  WILL  OPERATE  ECONOMICALLY  AND 
SATISFACTORILY.  HIQH  EFFICIENCY,  GREAT  DURABILITY,  NON-SPARKING  AND  COMPACT.  BEST 
COMMERCIAL    VALUE DESCRIPTIVE    BULLETIN    No.    03206,    FREE. 

S  PR  AGUE  ELECTRIC  COMPANY, 


MANUFACTURERS. 


General  Offices: 

B27.631   WEST  34th    STREET, 
NEW   YORK. 

Branch  Offices: 

CHICAGO, 

Fisher  Building.! 

BOSTON, 

275  Devonshire  Street. 

ST  LOUIS, 

Security  Building. 

BALTIIVIORE, 

Maryland  Trust  Building. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Akron  Electrical  Slfg  Co 26 

Atron  Smoking  Pipe  Co — 

Alden  Electric  Co 13 

Allis-Chalriiers  Company 19 

Amber  Electric  Mfg  Co 14 

American  Battery  Co — 

American  District  Sieam  Co..  2 

Amer.  Electric  Fuse  Co 12 

Amer.  Electrical  Beaier  Co..— 

Amer.  EI.  Telephone  Co 17 

American  Electrical  Works..  13 
Amer,  Keflt.  A  LightingX'o.  12 
American  School  ofCorresp..— 
Amer.  Steel  A;  Wire  Company  1 

.\nder5Dn  3c  Sons,  W.  H 22 

Anderson  Tool  Co.,  The 4 

Babcock  &  Wilcox  Company. 21 

Badt  A  Co.,  F.  B 12 

Baker  A  Company 3 

Ball  Engine  Company 20 

Barnes  Company,  Wallace. ...  12 

Bamett  Company,  G.  A'  H 26 

Barriei  Son,  Geo 21 

Bayley  a;  Sons  Co.,  W 20 

Berthold  &  Jennings 23 

Besly  &  Co.,  Charles  H 26 

Btg4Eoute 20 

Blssell  Company,  The  F — 

Bossert  El.  Construction  Co..  7 
Bowers  Manufacturing  Co... — 
Brunt  Porcelain  Works, G.  F..  7 

Bullock  Electric  Mfg.  Co 13 

Bunnell  Telegrap.  i  Elec.  Co.— 
Burnley  Battery  &  Mfg.  Co  ..12 

Carney  Brothers  Company.  ..23 

Central  Electric  Co 5 

Central  Mannfactoring  Co..  .22 
Central  Telephone  &  EL  Co.  .— 


.20 


Century  Glass  Co 

Chase-Shawmut  Company. 
Chicago  &  Alton  Railroad. . , 

C.&y.  W.  K.  R 

Chicago  Edison  Company.. 
Chic.  Fu.se  Wire  A  MCg.  Co. 
Chicago  Insulated  Wire  Co 

C,  M.  A  St.  P.  R.R , 

Chicago  Telephone  Co 15 

Colorado  Lamp  Co..  The — 

Columbia  I'elephone  Mfg.Co.i8- 
Continental  Tel.  Const.  Co..  16 
Continuous  Rail  Joint  Com- 
pany of  America 7 

Crescent  Ins.  Wire  i  Cbl.  Co.  1 
Crocker- Wheeler  Company..  C 

Cutler-Hammer  Mfg.  Co 9 

Cntter  Elec.  ic  Mfg.Company— 

D.  &  W.  Fuse  Company — 

Dearborn  Drug  &  Chem.  Co . .  9 
Diamond  Meter  Company  ..,— 

Dicke  Tool  Company 23 

Dixon  Crucible  Co.,  Joseph, .20 

Edison  Decorative  &  Minia- 
ture Lamp  Department 12 

Edison  Mfg.Company 3 

Edwards  A  Company 14 

Eidredge  Electric  Mfg.  Co  . .  14 
Electrical  Engineer  Institute- 
Electric  Appliance  Comi^ny.l2 
Elec.MotorA  Equipment  Co.  8 
Electric  Storage  Battery  Co..  3 
Electrician  Pub.  Company..  .25 
Ericsson  Telephone  Company  i 
Eureka  Electric  Company 17 


Farr  A  Farr .- .17 

;'For  Sale"  Adveni3enients..l4 
Ft.  Wayne  Elec.  Works,,  Inc.25 

Fowler,  John  H 23 

Franklin  Eng.  A  Elec.  Co,...— 

G.  A  P.  Engraving  Co..... — 

General  Electric  Company.. ,  8 
General     Incandescent     Arc 

Light   Company 9 

General  Incand.  Lamp  Co — 

Genevieve  Company — 

Goodchild  A  Welsh — 

Great    Western    Smelting   A 

Refining  Comoany 14 

Gregory  Electric  Company  ..14 
Griggs  Manufacturing  Co — 17 

Hartford    Steam    Boiler    In- 
spection A  Insurance  Co. ..10 
Hazard  Manufacturing  Co..  .,26 

Heath  Electric  Company 1 

Hobart  Elec.  Mfg.  Company..  1 

Hoffman,  G.  W 14 

Holcomb-Lobb  Co 22 

Holmes  Fibre- Graph.  Co 10 

Humphrey,  Henrj-  H ■_■■■— 

Illinois  Electric  Specialty  Co.17 

Illinois  Maintenance  Co 14 

Incandescent   Electric  Light 

Manipulator  Company — 

IndianaRub.  AIns.  W.  Co...  1 
India  Rubber  A  Gutta  Percha 

Insulating  Company 4 

Internat'l  Corres.  Schools  — 10 
International  Tel.  Mfg.  Co. ..17 


Faries  Manufacturing  Co 13 


K.  A.  W.  Company 26 

Kartavert  Manufacturing  Co.26 
Kellogg  Swit.:hboard  A  Sup- 
ply Company ■. . .  13,  16,  23. 

Klein  A  Son,  Mathias 32 

Kokomo  Tel.  A  El.  M.  Co....  16 

Leather  Prescrv.  M.  Corp — 

Leavitt,  R.  H;... 22 

Leclanche  Battery  Company  14 

Leffel  A  Co.,  .Tames 15 

Lindsley  Brothers  Company.. 23 
Lowell  Model  Co 22 

Maltby  Lumber  Company 23 

Matthews  A  Bro.,  W.  N 13 

McLennan  &  Company,  K 12 

McLeod.  Ward  A  Co 3 

McRoy  Claj'^'orks 12 

Meredith  Cedar  Co.,  .T.  P....  23 
:Metropolitan  Tel.  A  El.  Co... 16 

Mica  Insulator  Company — 

Miscellaneous  Advs 14 

Missouri  Electrical  Mfg.  Co..  5 
Moloney  Electric  Company..— 

Monarch  Fire  Appl.  Co 1 

Monon  Railroad 20 

Moon  Mfg.  Co.,  The 17 

Jlorse  Cedar  Company 23 

MuUins,  W.  H 20 

Munsell  &  Co.,  Eugene 12 

National  Carbon  Company...  8 
National  Conduit  it  Cable Co.l3 
National  India  Rubber  Co —  1 

Naugle  Tie  Co.,  E.  E 22 

New  York  Ins.  Wire  Co 7 

Jeffrey  Manufacturing  Co. .  ..20 

Johnston,  Thomas  J ......13  i  Ohio  Electric  Works.... 13 


Okonile  Company,  The I 

Osburn  Flexible  Conduit  Co. 11 

Paragon  Fan  Av  Motor  Co — 

Parsell  &  Weed — 

Pass  A  Seymour 4 

Pennsylvania  Lines 20 

Perrlzo  &  Sons 23 

Phillips,  EugeneP 13 

Phillips  Insulated  Wire  Co. .13 

Phoenix  Glass  Company 1 

Phosphor-Bronze  S.  Co 15 

Pignolet,  L.  M 12 

Pittsburg  &L.  S.  Iron  Co 23 

Porter  Cedar  Company 23 


Queen  &  Company. 


Xx2.de^    o£   ^^<a.'%rei^isexue33.ts    See 


Reisinger,  Hugo 7 

Reliance  Electric  Company. .10 
Reynolds  Electric  Company.  9 

R.  I.  Teleph.  A  Elec.  Co 16 

Roche,  William 10 

Roebling'sSonsCo.,  J,  A 26 

Sage,  F.  B.  &Bro 16 

St.  Louis  Elec.  Supply  Co       26 

Sargent  &  Lundy — 

Sawyer-Man  Elec.  Companj'. — 

Schureman  A  Hayden 14 

Shelby  Electric  Company — 

Simplex  Electrical  Co., The. 1,13 

Smith  &  Hemenway  Co 22 

Smith  Co.,  S.  Morgan 14 

Spies  Electric  Company 26 

Sprague  Electric  Comi)any...  3 
Standard  Electric  Company . .  10 

Standard  Pole  &  Tie  Co 23 

Standard  Underg.  Cable  Co..  i 


Stanley  Instrument  Co 9 

Sterling  A  Son,  W.  C 23 

Sterling  Electric  Company...— 
Sterling  Varnish  Co.,  The....  1 
Stilwell-Bierce  &  Smith-Vaile 

Company 15,  20 

Stow  Mfg.  Company — 

Stromberg-Carlson  Tel.  Mfg. 

Company 17 

Sturtevant  Company,  B.  F...26 

Telephone  Co.  of  Amer.,  The.18 

Tenn.  Lumber  Company 22 

Therien  Tool  Works — 

Thompson,  G.  L 14 

Torrey  Cedar  Company 23 

Union  Switchijoard  Co 18 

United  States  Accumulat.  Co.  2 

U.  S.  Electric  Mfg.  Co 16 

Utica  Drop  Forge  A  Tool  C0..22 

Yalen tine-Clark  Co.,  The. ...23 
Varley  Duplex  Magnet  Co. . , .  — 
A'index  Electric  Company....  5 

Vomacka  A  ifazenek — 

Vulcanized  Fiber  Company.. 26 

Wagner  Electric  Mfg.  Co 13 

Walsh's  Sons  A  Company H 

Warren  El.  Mfg.  Company  ...13 
Western  Electric  Company  ..  7 
Western  El.  Supply  Company— 
Wesiinghouse      Electric     A 

Manufacturing  Company  .  24 
Weston  Electrical  Inst.  Co.. .  1 
Whitehead  Company,  W.  W..I4 

Willyoung,  ElmerG — 

Worcester  Company,  C.  H 23 

Wright  Bros 23 
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MANUFACTURED  BY 


ALWAYS 

IN 
STOCK. 


Motors, 
Switches, 
Arc  Lamps, 
Circuit  Breakers,  Etc.,  Etc. 

CHICAGO  EDISON  COMPANY,  1 39  Adams  Street.  CHICAGO. 


Go. 


I 


F».  &  S 


As  neat  a  moulding  rosette  as  you 
will  find.  Highly  desirable  because 
of  design,  workmanship,  fmish  and 
price.       GET    OUR    PRICES. 


PASS  $(  SEYMOUR,  "">. 

SOI_V^W,    N.  Y. 

NEW  YORK.     CHICAGO.     BOSTON.     CINCINNATI.     SAN  FRANCISCO. 


_  WWW WW 


There  is  No  Higher-Class  India-Rubber  Insulation 
For  Wires  and  Cables  than 

HABIFRSHANA/. 


IX 


Authorlied  Manufacturers  of  th* 
FI-EXIB1.E    -rUBI 


\A/IRI 


The  India-Rubber  and  Cutta-Percha  Insulating  Co., 


Sales  Office, 
I  5  Cortlandt  St.,  New  York. 


MAIN  OFFICE,  Glenwood  Works, 

YOIMKI 


IRS,   IM-  Y. 


(10928) 
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January  25,   1902 


WESTERN    ELECTRICIAN 


WE  SELL  OKONITE  BECAUSE 


TRADE  MARK 


We   know   it  gives  satisfaction  wherever  used. 

Where  Okonite  is  installed  there  is  no  re-wiring 

at   short    intervals   because  of   poor   insulation. 

THE  FIRST  COST  IS  THE  LAST. 


TRADE  MARK 


FOR   AERIAL,   SUBMARINE,    LIQHT,    POWER   AND   TELEPHONE   SYSTEMS, 


drjtfnti  €lnlttrCmii|miig, 


264-266-268-270   FIFTH   AVE., 
CHICAGO. 


%  Ad  Studio. 

WE 
ARE  BUSY. 


DON'T  FORGET  THAT 


/ 

/ 

Hj^^'^^F^"?^^ 

\ 
\ 

HX^J CcJ Cn-^? KrA Gr^)— 11 

\%WW^<M:-^ 

WE  ARE  MANUFACTURERS  \ 


as  well  as  dealers  and  can  therefore  make 
exceptionally  attractive  prices.    The  line  of 


KNIFE  SWITCHES 


which  we  manufacture  you  will  find 
particularly  well  worth  looking  into. 


p.  S.-BEAR  IN  MIND  THAT  WE  ABE  Southern     Headquarters 
=^^=^^==^  for  Telephone   Supplies. 

Missouri  Electrical  Manufacturing  Co., 


p.  D.  CABLE,  Prest. 

GENERAL  OFFICES, 


F.  B.  LITTLE,  V.  Prest.  R.  W.  MOORE,  Sec'y.  W.  F.  LITTLE,  Treas. 

'        1 1216  WASHINGTON  AVENUE,  ST.  LOUIS,  MO. 


VINDEXTRANSFORMERS 


Alv^ays  Reliable. 


FACTORY, 

AURORA, 
ILL. 


VIIMDEX 


:l 


BROWN  &  McLAIN,  Boston,  Mass. 

MISSOURI  ELECTRICAL  MFC.  CO.,  St.  Louis,  Mo. 


IC   CO.,   CKiicagro,  III. 


VARNEY  ELECTRICAL  SUPPLY  CO.,  Indianapolis,  Ind. 
MANHATTAN  ELECTRICAL  SUPPLY  CO.,  Chicago. 
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STOP  IT  AT  ONCE 


I 


.  Enclosed  type  motor  with  solenoid  brake. 


That's  what  this  solenoid  brake  will  do  for  your  crane  or  hoist  ma- 
chinery. It  is  simple  in  construction,  consumes  but  little  power,  and 
is  most  satisfactory  in  its  action.  Inquire  into  it  and  see  how  well 
it   is  adapted   to  your  needs 

crocke:r-\a/meel.er 

MANUFACTURERS    AND    ELECTRICAL    ENGINEERS, 

Branch  Offices  in  all  principal  Cities. 


Main    Office    and    Works, 


AMPERE,    N.    .1. 


CLASSIFIED    INDEX   OF    ADVERTISEMENTS. 


AcUnsters,  Inc.  LampM. 

Genevieve  Company. 

[nc.  El.  Lt.  Manlpiilalor  Co. 
Anchors  {Tel.  A  Tel.) 

Matthew^;  \  Kro..  W.  N. 
Annunciators. 

Central  Electric  Co. 

Kdwards  *V  Company. 

F.lectric  Appliance  Co. 

Heath  Electric  Company. 
Ohio  Electric  Works. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Arc  Iianips. 

Anderson  Tool  Co..  The. 

Central  Electric  Co. 

Kt.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Lt.  Co. 

Gregory  Electric  Co. 

Western  Electric  Co. 

^Vestem  EIcc.  Supply  Co. 

Westinphouse  El.  &  Mfg.  Co. 
Ant  omobile  s. 

Lowell  Model  Co. 
Babbitt     Metal     and 

Solder. 

Gr.  Western  Sm.  andRefg.  Co. 
Batteries  and  Jars. 

Runnell  Telegrap.  A  Elec.  Co. 

Iluraley  Battery  &  Mfg.  Co. 

Central  Electric  Co. 

Edison  Mfg.  Co. 

Edwards  *fc  Company. 

Electric  Appliance  Co. 

Leclanchc  Battery  Co..  The 

National  Carbon  Co. 

Ohio  Electric  Works. 

Roche.  William. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Bells,  Bnzzers.  Ktc. 

Central  Electric  Co. 

Edwards  <fe  Company. 

Electric  Appliance  Co. 

Spies  Electric  Company. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Belt  Dressing. 

Leather  Preserver  JIfg.  Corp. 
Beltinsr. 

Chicago  House  Wrecking  Co. 

Leather  Preserver  Mfg.  Corp. 
Blowers. 

Sturtevant  Co.,  B.  F. 
Boilers. 

Babcock  &  Wilcox  Company. 

Whitehead  Company.  W.  W. 

Boats. 

Mullins,  W.  H. 
Books. 

Barrie  &  Son,  Geo. 

Books.  Electrical. 

Electrician  Publishing  Co. 
Bmsbes. 

Central  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Holmes  Fibre-Graphite  Co. 

K.  A  W.  Company. 

Sage  A  Bro.,  F.  B. 

Western  Electric  Company. 
Cable  Clips. 

Cbase-Shawmut  Company. 
Cables.  (See  Insulated  Wires. } 
Cables.  Electric  (See  Insu- 

latedWlres)Copper,lSheot 

and  Bar. 

American  Klec.  "Works. 

American  Steel  &  Wire  Co. 

Central  Electric  Co. 

(Jeneral  Electric  Co. 

Missouri  Electrical   Mfg.  Co. 

National  Conduit  <k  Cable  Co. 

New  York  Ins.  Wire  Co. 

.Simplex  Elecirlcal  Co. 

Standard  T;ndergroimdC.  Co. 

Western  Elec.  Supply  Co. 
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Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

National  Carbon  Co. 
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Western  Elect.  Supply  Co. 
Castinirs. 
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.Jeffrey  Mfg.  Co. 
Circuit  Breakers. 

Badt  &  Co..  F.  B. 

Cutter  Elec.  i  Mfg.  Co. 

Western  Electric  Company. 
Cxial  and  Ashes    Hand- 
ling machinery. 

.Tpffrev  Mlg  Co. 


Coils  and  Maarnets. 

Varley  Duplex  Magnet  Co. 

Western  Electric  Co. 
Compound. 

Dearborn  Drug  \  Chem.  \\ks. 

K.  <k  AV.  Coniinmy. 

McLfunan  A  Co.,  K. 
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Central  Electric  Co. 

Electric  Appliance  Co. 

McRov  Cla\  Works. 

Osburn  Flexible  Conduit  Co. 

S]>rague  Electric  Co. 

Western  Elect.  Supply  Co. 
Connectors    and    Termi- 
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American  Elec.  Fuse  CO, 
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Chicago  Edison  Co. 
Parseil  A  Weed. 
Spies  Electric  Company. 
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Bullock  Elec.  Mfg.  Co. 
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(^rocker-Wheeler  Co. 
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Wagner  Electric  Mfg.  Co. 
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Western  Electric  Co. 
Westinghouse  Elec.\-M  fg.Co. 
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American  Electrical  Works. 
American  Steel  A:  Wire  Co. 
Central  Electric  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Hazard  Manufacturing  Co. 
Missouri  Electrical  JIfg.  Co. 
>'atlonal  India  Rubber  Co. 
OkoniteCo,.  The. 
Phillips  Insulated  Wire  Co. 
Roebling's  Sons  Co..  .T.  A. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Western  Electric  Company. 

CoiTespondence  Schools. 

American  School  of  Corresp. 
icipctrical  Engineer  InsL. 
Int.  Correspond.  Schools. 
Ci-OHS-Arni  Brace**.  Ktc. 

Anderson  <Si  Sons.  W.  H. 

Ci*oss-Ai'ins.     Pins     and 
Brackets. 

Central  Electric  Co. 

central  iManufaclurIng  Co. 

Leavttt,  R   H. 

Tennessee  Lumber  Co. 

Western  Elect.  Supply  Co. 

Western  Electric  Company. 
Cut-OntH  and  Switches.- 

Ifussf-rt  i:ii-c.  Const.  Co. 

Urunt  Porcelain  Works.  <;.  F. 

I  'fnlral  Electric  <*o. 

Chicago  Edison  Co. 

F.lectric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

(;.ii«T.il  ill.'.  Arc  Light  Co. 

Missouri  lli.ctrical  Mfg.  Co. 

Pii-^s  A  sc\  mour. 

Wrsti-rn  Electric  Co. 

Wisiern  Elect,  suppiv  Co. 

WLsiiii-riionsL-  Fi.  \  Mfg.  Co. 
Cuts. 

l-'ranklin  lOng.  &  IClectro.  Co. 
Besk  lianips. 

McLeod.  Ward  A  Co. 

Dynamos  and  IHotors. 

Akron  Electrical  Mfg.  Co. 

Bullock  Klec.  Mfg.  Co. 

Central  Electric  Co. 

('rocker-Wheeler  C- 

Ft.  Wayne  Ek-c.  Wks..  Inc. 

General  lOlectrirCo. 

(ieneral  Iiu'.  Arc  Light  (_'o. 

Gregory  l'',lectric  Co. 

lloliari  Elec.  Mfg.  Co. 

I^owell  Model  Co. 

Missouri  Fluctrlcal  Mfg^Co. 
-  Ohio  Electric  Works. 

Parseil- A  Weed. 

Reliance  E^ectri«  CQmpany. 

Schureman  \  Hayden. 

Sprague  Electric  Co. 

Sturtevant  Co..  B.  F. 

Wagner  Electric  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

AVestern  PUectric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A:  Mfg.  Co. 
Electric  Heatins  Appl. 

Amer.  Electrical  Heater  Co. 

Simplex  Electrical  Co. 


Klectrie  Railways. 

Crocker- Wheeler  Company. 
General  Electric  Co. 
Sprague  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co. 
Klectrie  Sigriis. 

Elec.  Motor  &  Equipment  Co. 
Electrical   and    Mechan- 
ical Enffineers. 
Badt  &  Co..  F.  B. 
Humphrey,  Bt^nry  H. 
Sargent  &  Lundy. 
Electrical  Instruments. 
Badt  A  Co..  P.  B. 
Central  Electric  Co. 
Eldridge  Electric  Mlg.  Co. 
Electric  Appliance  Co. 
Ft.  Wavne  Elec.  Wks.,  Inc. 
General  Electric  Co.  1 

General  Inc.  Arc  Light  Co. 
Illinois  Electric  Specialty  Co.. 
Plgnolet.  L.  M. 
Queen  &  Co. 
Sage  &  Bro.,  P.  B. 
Stanley  Instrument  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouse  El.  &  Mfg.  Co. 
Weston  Electrical  Inst.  Co. 
Wlllyoung,  Elmer  G. 
Electro- Plating  Mach'y. 
Beslv  A  Co.,  Chas.  H. 
Crocker-Wheeler  Company. 
General  Electric  Co. 
ElCTators  -  Conveyors. 

Jeffrey  Mfg.  Co. 
Engines,  Gas. 
Parsell  &  Weed. 
Engines,  Steam. 
Allis-Chalmers  Company. 
Ball  Engine  Co. 
Bavlev  &  Sons  Co.,  W. 
Sturtevant  Co..  B.  F. 

Whitehead  Company,  W.  W. 
Exli'st  Steam  Apparatus. 

American  District  SteamCo. 
Fan  Outfits. 

Central  Electric  Co. 

Crocker- Wheeler  Company. 

Edison  Mfg.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Ohio  Electric  Works.    • 

St.  Louis  Elec.  Supply  Co. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B.  F. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  &  Mfg.  Co. 
Fibre. 

Kartaverl  Mfg.  Co. 

Vulcanized   Fibre  Co. 
Files. 

BarnettCo.,  G.  &  H. 
Fire  Extinguishers. 

Monarch  Fire  Appliance  Co. 
Flashers. 

Reynolds  Electric  Company. 

Flexible  Shafts. 

Stow  M  fg.  Co. 
Forges. 

Sturtevant  Co.,  B.  F. 
Fuses  and  Fuse  liVire. 

American  Elec.  Fuse  Co. 
Central  Electric  Co. 
Chicago  Fuse  Wire  &  M  fg.Co. 
D.  Sc  W.  Fuse  Company..  ■ 
Electric  .Vppliance  Co. 
Vomacka  &  Mazanek. 
Western  Elect.  Supply  Co. 
Western  ElectricXJompuiiy. 

<jiears. 

Besly  ACo.,  Chas.  H. 

Oeneral  Elec.  Supplies. 

Alden  Klectrie  Company. 

Bissell  Company,  The  F. 

Bunnell  Telegrap.  &  Elec. Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Heath  Electric  Co. 

Missouri  Electrical  Mfg.  Co. 

Ohio  Electric  Works. 
'St.  Louis  Elec.  Supply  Co. 
'Standard  Electric  Company. 
VvWestern  Electric  Co. 

-Western  Elect.  Supply  Co. 
Globes     taid    *Mectncal 

Glassware. 

Century  Glass  Co. 

Phoenix  Glass  Co. 

Western  Elect.  Supply  Co. 
Graphite  Specialties. 

Besly  &.  Co..  Chas.  H. 

Dixon  Crucible  Co.,  .Tos. 

Holmes  Fibre-Graphite  Co. 


Hanger  BoardN. 

K.  A  W.  Company. 
Heating     and    Ventilat- 
ing Apparatus. 

Sturtevant  Co.,  B.  F. 
Holders,  Inc.  fjamps. 

Incandesent     Electric    Light 
]\Ianlpulator  Co. 
Inspection  &  Insurance. 

Hartford    Steam    Boiler   In- 
spection A  Insurance  Co. 
Insulators  and   Insnlat- 
ing  Materials. 

Akron  Smoking  Pii)e  Co. 
Bowers  Manufacturing  Co. 
Brunt  Porce'ain  Works,  G.F. 
Central  Electric  Co. 
Clilcago  Edison  Co. 
Electrical  .Vppliance  Co. 
General  Inc.  Arc  Light  Co. 
Indiana  Rub.  &  Ins.  Wire  Co. 
Karlavevt  Mfg.  Co. 
Jlica  Insulator  Co. 
Missouri  Electrical  Mfg.  Co. 
Munsell  A  Co.,  Eugene, 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
Ohio  Electric  Works. 
OkoniteCo.,  The. 
Phillips  Insulated  Wire  Co. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
■Sterling  Varnish  Co. 
Vulcanized  Fibre  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  El.  &  Mfg.  Co. 

Insulated  Wires  and  Ca- 
bles—Magnet Wires.- 

Amerlcan  EleC;  Fuse  ( 'o. 

American  Electrical    Works. 

American  Steel  A  Wire  Co. 

Central  Electric  Co. 

Chicago  Insulated  Wire  Co. 

Crescent  Ins.  Wire  A  Cbl.  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hazard  Jlanufacturlng  Co. 

Indiana Rub.A  Ins.  WlreCo. 

India  Rubber  &  Gutta  Percha 
Insulating  Co. 

Kellogg  Switch.  A  Sup.  Co. 

Missouri  Electrical   Mfg.  Co. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Ohio  Electric  Works. 

OkoniteCo.,  The. 

Phillips,  Eugene  F. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co.  .1.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Elec.  Supply  Co. 

Western  Electric  Company. 
Junction  Boxes. 

Bossert  Elect.  Const.  Co. 

General  Inc.  Arc  Light  Co. 
Ijamps.  Incandescent. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Colorado  Lamp  Co. 

Edison  Decorative  A    Jlinla- 
tureLamp  Dept 

Electric  Ap]il1ance  Co. 

General  Electric  Co. 

General  Die.  Arc  Light  Co. 

General  I  tic.  Lamp  Co. 

Goodcliibl  A  ^A■(■lsh. 

Missouri  Elecl  ileal  Mfg.    Co. 

Ohio  Electric  Works. 

Sawver-Man  Flee.  Co. 

Shelbv  Electric  Co. 

Western  Eleclrlc  t'o. 

Western  Elec.  Supply  *'o. 

Westinghouse  El.  A  Mfg.  (.'o. 
Lamps,  Inc.,  Ad1«wtcrH. 

Genevievf  Company. 

Inc.  El.  Lt.   Manipulator  (.'o. 
liHiupM,      Iiicaiidescciit— 

Replacers  A  Cl**aucrs. 

liK-.  El.  Lt.   Manipulator  Co. 
liightniug  Arresters. 

American  Elec.  Fuse  Co. 

central  Electric  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.  inc. 

(ieneral  Electric  Co. 

Westinghouse  El.  A  M  fg.  Co. 
Linemen's  t'llmbers. 

Anderson  A  Sons,  W.  H. 

Klein  A  Son.  Mathias. 

Smith  A  Hemenway  Co. 
Magnet  Wires.^ 

(See  Insulated  Wires.) 

Meters. 

Diamond  Meter  Co. 
"Ft.  Wavne  Elec.  Wks..  Inc. 
General  Inc.  Arc  Light  Co. 


Mica. 

Munsell  lS:Co..  F.ugene. 
Mining  Apparatus,  Elec. 

(.'rocker- Wneeler  Company. 
General  Electric  Co. 
.leffrev  Mfg.  Co. 
Westinghouse  El.  &  Mfg.  Co. 
M(»tors.  (See    Djnamos    and 

Motors'. 
Xame  Plates. 

G.  A  P.  Engraving  Co. 
dippers  and  Pliers. 
Klein  &  Son,  MHtblas. 
Smith  A  Hemenway  C">. 
Packing. 

Besly  ACo..  Chas.  H. 

Patent  Attorneys. 

Johnston,  Thomas  .1. 

Phosphor  Bronze. 

Besly  &Co..  Chas.  H. 

Phosphor  BronzeSm.i'o..Hd. 

Pliotograpli  s. 

Thompson,  G.  L. 
Platinum     Bouglit     and 
Sold. 

Baker  &  Company. 
Gt.West.Sm.and  Retining  Co. 
Poles  and  Ties. 
Berthold  &  Jennings. 
Carney  Brothers  Company. 
Fowler,  John  H. 
1  lolcomb-  Lobb  Co. 
Lindsley  Bros.  Co. 
Maltby  Lumber  Co. 
Meredith  Cedar  Co..  J.  1*. 
Morse  Cedar  Co. 
Naugle  Tie  Co.,  E.  E. 
Perrlzo  &  Sons. 
Pittsburg  A  L.  S.  Iron  Co. 
Porter  Cedar  Company. 
Standard  Pole  A  Tie  Co. 
Sterling  &  Son,  W.  C 
Torrey  Cedar  Co. 
Valentine-Clark  Co.,  The. 
Worcester  Co.,  C.  H. 
Wright  Bros. 
Polish  (Metal). 

Hoffman,  G.  W. 
Porcelain. 
Akron  Smoking  Pipe  Co. 
Bowers  Manufacturing  Go. 
Brunt  Porcelain  Works,  G.  F. 
PoM'cr  Transmission 
Machinery. 
Jeffrey  Mfg.  Co. 
Smith  Co..  S.  Morgan. 
Stilwell-Bierce  Smlth-Valle. 
PuUeys. 
Smith  Co.,  S.  Morgan. 
Stihvell-Blerce  Smith-Vallc. 
Rail  Bonds. 
American  Steel  &  Wire  Co. 
Badt  A  Co.,  F.  B. 
Rail  Joints. 
Continuous  Rail  Joint  Com- 
pany of  America. 
Rellners. 

Gt.West.Sm.and  Retining  Co, 
Reflectors. 
Amer.  Reflt.  &  Lighting  Co. 
Faries  Manufacturing  Co. 
McLeod,  Ward  A  Co. 
Re-AVinding- Repairs. 
Chicago  Edison  Co. 
GrL-goi-y  Electric  (I'o. 
Selnneman  &  Hayden. 
Rlieostats. 
Bad  I  A  Co..  F.  H. 
( 'utler-Hammer  ]\1  fg.  Co. 
General  Electric  Co. 
Gen'Mnc.  Arc  Lt.  Co. 
Sage  A  Bro.,  F.  B. 
Westinghouse  EI.  A  M  fg.  »-'o. 

Rosettes. 

Pass  A  Sej-mour. 
Si'-cond-Hand  Mach'j'. 

.\mbur  Electric  Mfg.  Co. 

Gregory  Electric  Co. 

Illinois  Maintenance  Co. 

:\!atthews  &  Bro.,  Wv  N. 

Schureman  &  Hayden. 

Walsh's  Sons  &  Co. 

Whitehead  Company,  W.    W. 
Shades. 

Amer.  Refit.  A  Lighting  Co. 

Farles  Macufacturing  Co. 
Soldering  Paste. 

Burnley  Battery  &  Mfg.  Co. 
Soldering  Sticks. 

K.  A  W.  Company. 
Speaking   Tubes. 

Central  Electric  Co. 

Fdwards  &  Company. 

Electric  Appliance  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 


Speed  Indicators. 

Besly  ACQ..  Chas.  H. 

(Jueen  A  Co. 

Weston  Electrical  InsL  Co. 
Springs. 

American  Steel  A  Wire  Co. 

Barnes  Co.,  The  Wallace. 
Steel  Boxes. 

Bossert  IClec.  (^'onsl.  Co. 

Storage  Batteries. 

American  Itattery  ('o. 
Electric  Storage  Battery  Co. 
L'nited  Slates  Accumulat.  i'v. 

Tapes,  Insulating. 

-Vmerican  I^lectrical  Works. 
.\merican  Steel  A  Wire  Co. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Ne\v  York  Insulated  Wire  Co. 
Okonite  Co.,  The. 
Simplex  Electrical  Co. 
Western  Electric  Co. 
Western  Elec.  Sujiply  Co, 

Telegraphic  Supplies. 

Bunnell  Telegraph.  A  Elec. Co. 

Telephones.     Telephone 

Material    and    Stviteh- 

boards. 

American  lOlec.  Fuse  Co. 

American  El.  Telephone  Co. 

Bissell  Co.,  The  F. 

Bunnell  Telegr.  A  Elec.  Co. 

(Central  Electric  Co. 

Central  Tele.  A  Elec.  ('o. 

Columbia  Telephone  Mfg.  Co. 

Continental  Tel.  Const.  Co. 

Ericsson  Telephone  Co. 

Eureka  Electric  Compan.\ . 

Farr  A  Farr. 

Griggs  Manufacturing  Co. 

International  Tel.  Mig,  Co. 

Kellogg  Switchb.  A  Sup.  Co. 

Kokomo  Tel.  A  El.  Mfg.  Co. 

Metropolitan  Tel.  A  Elec.  Co. 

Missouri  Electrical  j:fg.  Co. 

Moon  Mfg.  Co.,  The. 

R.  I.  Telephone  A  Elec.  Co. 

St.  Louis  Elec.  Supply  Co. 

Sterling  Electric  Co. 

Stromberg-CarlsonTel.M.  (  o. 

Telephone  Co.  of  Amer.,Thi-. 

Therien  Tool  Works. 

nnion  Switchboard  Co. 

V.  S.  Electric  Mfg.  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Telephone  Service. 

Chicago  Telephone  Co. 
Tools. 

.Ynderson  A  Sons,  W.  H. 

Dicke  Tool  Company. 

Klein  A  Son,  Mathias. 

Missouri  Electrical  Mfg.  Co 

Smith  A  Hemenway  Co. 

Therien  Tool  Works. 

Utlca  Drop  Forge  A  Tool  Co. 
Transformers. 

Central  Electric  Comi)any. 

Crocker-Wheeler  Company. 

Ft.  Wayne  Elec.  Works,  Inc. 

General  Electric  Co. 

(tregory  Electric  Co. 

Moloney  Electric  Compan\. 

Standard  Electric  Comp[in\, 

Vindes  Electric  Company. 

Wagner  Electric  Mfg.  Co. 

Western  Electric  Co, 

Western  Elec.  Supply  Co. 

Westinghouse  El.  A  Mfg.  C<', 

Trucks,  Electric  i'ar. 

General  Electric  Co. 
Westinghouse  Eh  A  Mfg.  <•>•■ 

Turbine  Water  Wheels. 

Leffel  A  Co.,  Jas. 
Smith  Co.;  S.  Morgan. 
Stilwell-Bierce    Smlth-Vuile 
Varnishes. 

Sterling  Varnish  Co. 

Vulcanized  Fibre. 

Vulcanized  Fibre  Co. 

AVire,  Bare. 

American  Steel  A  Wire  Co. 
Besly  A  Co.,  Chas.  H. 
(Central  Electric  Co. 
Electric  Appliance  Co. 
Okonite  Co.,  The. 
Phillips  Insulated  Wire  Co. 
Roebling's  Sons  Co.,  J.  A. 
Standard  Underground  C.  Co. 
Western  Electric  Co. 
Western  Electrical  Sup.  Co. 
X-Ray  Outfits. 
Queen  A  Co. 
Wlllyoung,  Klmer  G. 


f! 
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The  "Electra" 

Carbons  are  the 

recognized 

standard 

all  the 

world  over. 


UNEQUAULEO  IN  QUALIT 


SB|OLufE^   STEADY 
%*ID    BRILLIANT    LIGHT 


HUGO  REISINGERiiBROADWAY  NEW  YORK. 


30IMS 

There  are  no 
Carbons  better 

than  the 
"Electra"  and 

none 
"just  as  good.'* 


The  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

STEEIi  OUTLET  AND  JVirCTIONf  BOXES, 
8WITCHBOABDS,   PAKEIi    BOABD8.    S^V^ITCHES,  ETC. 


CONTINUOUS  BAIL  JOINT  CO.  OF  AM. 

General  Offices:    Century  Building, 

NEWARK,  N.  J. 

Over  ten  thousand  (10,000)  miles  in  use.    Received  the  highest 

award  in  Its  clasa  at  Paris  Exposition,  1900,  and 

Pan-American,  Buffalo,  1901. 


Grimshaw.  Raven  White  Core.  Raven  Black  Core. 

ALL  OUR  WIRES  pass  inspection  and  carry  th«  above  TRADE-MARKS  on  our  tags.    We  also  manufacture  Grimshaw  and  Competition  Tapes  and  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OFFICE: 
13-17  Cortlandt  St.,  New  York. 


BRANCHES:^  .p/o^^pX^  St. 


BOSTON: 
7  Otis  St. 


SAN  FRANCISCO. 
3S  Second  St. 


A  FEW  OF  BRUNT'S 


High-Grade  Porcelain  Cleats. 


INSIST  ON  HAVING      BRUNT'S"  CLEATS,  TUBES 


AND  INSULATORS.    YOU  REQUIRE  THEM 
IN    DOING    FIRST-CLASS  WORK. 

THEY  COMPLY  WITH  ALL  UNDERWRITERS'  REQUIREMENTS. 
EVERY   PIECE    MARKED  "  BRUNT." 


THE  G.F.  BRUNT  PORCELAIN  WORKS, 

EAST   LIVERPOOL,  OHIO. 


ARC  LAMPS 


The  most 
Satisfactory 

means  of 
Shop  AND  Store 

Lighting. 


Let  us  send  you 

Our 

Descriptive 

Bulletins. 


v^ 


Western  Electric  Company, 

CHICAGO.       ST.  LOUIS.       PHILADELPHIA.       NEW  YORK. 

AMERICAN  ELECTRIC  COMPANY,  CALIFORNIA  ELECTRICAL  WORKS, 

St.  Paul,  Minn.  San  Francisco,  Cal. 

STANDARD  ELECTRIC  COMPANY,  KILBOURNE  &  CLARIC  COMPANY, 

Cincinnati,  Oliio.  Seattle,  Wash. 

ANTWERP.  LONDON.  PARIS. 
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THE  GENERAL  ELECTRIC  COMPANY'S 

Switches  with  Edison  Fuse  Plugs. 


strong,  positive    switches,    fitted    with    safest 
and  most  convenient  fuses. 

12^  volts — 30  amperes  or  less. 


WRITE  FOR  INFORHATION. 


General  Offices:     Schenectady,  N.  Y. 


>t-ir)r,r,i-^^:^t?-fi',?^^^:^:t!'^rrtrtP!fi-tr,?^^^)f^t?fi^^^^fi^fitrtrirfrtftFirtr,r^^fi^^^tr^^^^,rtrtr,rtrtrfi 


BREWSTER  UNIVERSAL 


A  SYSTEM  OF  UNITS 

From  wiijah  jB&y  bo  iiulcMy  forwed,  wired  «ad  ln»t«lic4 

anjlhujg  In  tD*  shaiw  of 

THOHdtioHLy  %M!i1>HRR(>HOnp 
RhRV  I'RJC  SIGNS  OB  RUUTBK  AL 
»fiCJ1KATI0\S  OF  JiK  V  STYLH, 


I' 

I  For<*le  by 

I  ELEOTRtOAL 

I  8UPP1.V 

I  OEAtenSand 

^  CENTRAL. 


THE  CONNBCTJNO  UNIC. 

ClampB  the  jEtecepta«les  in   perfectlj'  rtgid  yot  r*sttdUy 
iUtjusmble  foctatiiJan  of  any  desired  design. 

SImptftt  Praottealt  Inexpensive! 

iSditpecattWe  to  Tbaaters  or  Merchants  desiring  to  itnip 
abreiKn  of  tbe  time*  V 

KLGOTRiCAi.  AOVCRTtSiNQ. 


STATIOMS  or 
aLUMINATINC 


I 

fe      •  COMPANIES 

^      CENERALLY. 


PATINT£D  Dto  «.  iw« 


t 


SOLE  MAMUPAOTURERS, 

THE  ELECTRIC  MOTOR  &  EQUIPMENT  CO., 

(Sltfn  «D« Spectslty  Department,) 


P 


1 3- IB   Beaver  Street, 

^^.""^ ^ ^"- I'-t'iiiii'  II  'I 


NEWARK,    M.   J. 


ii 


THEN  WINTER  CAME. 


9f 


How  often  this  stock  sentence  of  serial  stories 
could  be  used  effectively  in  summing  up  the 
annual  reports  of  lighting  companies  unprepared 
for  the  season's  work ! 

GET  READY  NOW. 

Try  some  of  the  many  improvements  which  have 
been  wrought  by  progress,  and,  among  other 
things,    get   a    sample    order    of 

COLUMBIA  CARBONS. 

National  Carbon  Company, 

CLEVELAND,    O. 
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DEPARTMENT 
OF  BOILER 
FEED  WATER 
TREATMENT. 


Your  Boiler  Water  Must  be  Analyzed 


THE  COMPOUND   MUST 

BE   MADE  TO  SUIT  IT. 

You  must  deal  with  a  Company  who  can  sell  you  the  concentrated  solid  extracts  to  be 
reduced  by  you  as  wanted.  This  saves  freight  also  makes  It  economical  so  you  can  use 
enough  to  do  the  work.  You  had  also  better  deal  with  a  firm  large  enough  to  assure  safety 
and  success.  These  organic  "SACCHARATED  TANNINS"  cost  money  but  will  save  the 
boilers  and  are  cheapest  In  the  end  with  perfect  results.  This  is  better  than  buying  the 
SODA  Compounds  for  the  presents  which  go  with  such  goods. 


WRITE    US- 


-CLEAN    SAFE    BOILERS. 


DEARBORN  DRUG  &  CHEMICAL  WORKS, 


27,  28,  29,  30,  31,  32,  33  AND  34  RIALTO  BUILDING, 


-WJVI.  H.  E)J3CtA.Vt,  E>x-esl<aez:i1;. 


CHICAGO,  ILL. 


TELEPHONE,  HARRISON   l3B8and  1373. 


C2'S 


WATER    TIGHT    FLOOR    OUTLET    BOX 
COM  PLETE, 


GENERAL    INCANDESCENT  ARC    LIGHT   CO., 

NEW  YORK,  N.  Y. 

CHICAGO.     ST.  LOUIS.      DENVER.     CLEVELAND.      CINCINNATI.     BOSTON. 


THE    ORIGINAL 
REYNOLDS    FLASHER. 


Something  that  costs  nothing, 
pays  for  itself  in  a  short  time, 
and  brings  in  a  steady  income 
ever  afterward  ought  to  be 
worth  the  money, 

ELECTRICIANS : 

We  want  to  get  in 
touch  with  every  one 
of  you.  We  want  to 
show  you  how  you 
ca  n  make  more 
money  as  well  as  to 
malce  more  money  for  ourselves.  This  is  a  mutual 
benefit  meeting.  The  first  sentence  of  this  ad.,  al- 
though a  paradox,  is  practically  true  of  THE 
ORIGINAL  REYNOLDS  FLASHER.  It  actually 
costs  the  user  less  than  nothing  for  it  reduces 
his  lighting  expense  from  40  to  60  per  cent,  thus 
saving  him  money.  This  is  a  great  selling  argu- 
ment for  you  to  use  in  placing  THE  ORIGINAL 
REYNOLDS  FLASHER  with  your  customers.  The 
Reynolds  Flasher  is  surely  spreading  its  influence 
over  the  world,  and  electricians  everywhere  are 
making  money  handling  it.  Write  for  our  special 
proposition  and  terms  to  electricians.  Remember 
this  is  THE  ORIGINAL  REYNOLDS  FLASHER, 
made  only  by  the 

REYNOLDS   ELECTRIC  CO., 

221    Fifth  Ave., 


CHICAGO. 


RHEOSTATS  1 

AND  1 

ELECTRIC    CONTROLLING    DEVICES 

OF    EVERY    DESCRIPTION.  '\ 

THE  CUTLER-HAMMER  MFG.  CO. 


AGENTS : 

STURTEVANT  ENGINEERING  CO.,  LONDON,  ENG. 
KILBOURNE  &  CLARK  CO..  SEATTLE,  WASH. 


MAIN  OFFICES  AND  FACTORY: 
MILWAUKEE. 


\         BRANCH  OFFICES: 
NEW  YORK-CHICACO. 


DO  YOU  KIMONA/ 

the  importance  of  magnetically  floating  the 
moving  parts  of  a  meter? 

Send  for  description  and  book  full  of  good  information  "ABOUT  METERS."  '^,    rizS'TdHKb^^  -, — Mi 


STANLEY  INSTRUMENT  COMPANY, 

General  Sales  Office,  144  Broadway,   New  York,  N.  Y. 
Pacific  Coast  Agency,  33  New  Montgomery  St.,  San  Francisco,  Cal. 
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New  Standard  Specialties. 


TRADE  MJiRl^ 


^T.0CT.,0'--;93' 


When  looking 

for   long    life 

on  telephone 

work,  try 

our  No.  5 

NAVY   SPECIAL. 

There's 

nothing  like  it. 

Any  style  or 

size  to  order. 


^^^F'WmuM 


ELECTRIC  FLASHLIGHT  NO.  I. 


A  Reliable  Light  at  All  Times. 

Patents  Applied  for  In  U.  S.,  France  and  England. 


SEND  FOR  CIRCULAR  AND  PRICES. 


I 

^ 

— e!:-*r«T*-K     ■x^^ 

L 

Bp              TRADEMARK                    4 
^CA5  ACA50LCNE    CNCINE? 

DRY  BATTERY- 

The  "AUTOGAS"  Dry  Battery 
FOR  Portable  Service 

For  Automobiles,  Launches,  and  all 
Ignition   work  where   compactness 
is  a  requisite. 

WILLIAM   ROCHE, 


N0.42VESEY  STREET, 

NEW  YORK  CITY. 


"^ 


iFmE-QRAPHIJEV 

COMMUTATOR  m 

BRUSH       1/ 


.  'itV.V-VM&B.XC.KTWC, 


There's  No  Friction 

with  the  Fibre-Graphite  Commutator  Brueh. 
Being  90  percent,  p'lrc  graphite,  it  inauree  low 
resiBtancc,  no  sparking  under  a  varying  load, and 
longer  wear.  TLcrc  i>  no  greasing  required. 
The  Fibre-Graphite  ia  therefore  the  most  eco- 
oomic  bnish  on  the  marlcct.     Send  for  price  list. 

HOLMES  FIBRE-GRAPHITE  MFG.  CO. 

5IS5  Wakefield  St..aerciianlown,  PHILADELPHIA. 


mim 


Don't  spend  spare  time  thinking 
what  you  migrht  be  if  your  salary  were 
doubled!  Dotnjr.  not  thinking,  will  m ake 
your  wish  a  reality.  Our  free  booklet, 
'Are  Your  Hands  Tied?"  tells  you  what 
to  do  and  how  to  do  it.  Thousands  have 
already  doubled  or  largely  increased 
their  salaries  by  following  our  plan. 
Under  our  guidance  you  can  do  the 
same.  Act  today!  I.  C  8.  Text- 
books make  It  easy  for  those  already 
at  work  to 

Learn  By  Mail 

HrrhaoIrA).  Ktfam.  f:irctrlrB].  tUU.  BinlnR.  Trlr. 
phon^,  anil  T»1PKraph  Enelnrrrlnsi  Hliop  ami 
^'oun'lrr  IVaftlrri  Bfi-banlrkl  DrktrlsK;  Arrhl- 
Ipclar*:  riumblnE!  Hhrcl-IIrtal  Tkllrrn  llrKfllaK; 
Chtml.lrj:  OrDaa)*nlal  Dniica -,  l.otUrlnr  ;  Book- 
kH*pinrii  MUnosraphr '.  llnelUli  Branrbxi  Taacfa- 
lag  I  LofamatlT*  KanalaK;  Lltf  lrolb«rap«ulle«  ( 
ilanau;  Spanlihi  fnnth. 

Circular  fre«.    State  Jutiject  th.1t  IntereiW  you. 

INTERNATIONAL  CORRESPONDENCE  SCHOOLS, 

Box  1003,  8CRANTON,  PA. 


HERE'S  A  "BEAUT. 


OUR  PETITE 
ENCLOSED    PATTERN 


ARC  LAMP. 


EQUIPPED  WITH  AUTOMATIC 
CIRCUIT  OPENER. 


110  AND  220   VOLTS 
AND  SERIES. 


THE  STANDARD  ELECTRIC  CO 

113  West  Third  Street,  CINCINNATI,  OHIO 


THOROUGH  INSPECTIONS 

AND 

3urancs    against    Losi   or     Damage     to 
Property  and    Loss   of  Life  and 
Injury  to  Persons  caused  by 

STEAM    BOILER    EXPLOSIONS. 

J.  M.  ALLEN,  Pre.ldent, 
VVM.  B.  FRANKLIN,  Vice-President, 
P.  B.  ALLEN.  Seoond  Vlce-Presldont, 
J.  B.  PIERCE,  Secretary, 
L.  B.  BBAINERD,  Treasurer, 
li.  F.MIDDLEBROOK.Asst.  Secretary. 


RELIANCE" 

CKIWERATORS 
AND  ]VIOTORS. 


SEND      FOR      BULLETIN. 


RELIANCE  ELECTRIC 
COMPANY, 

MILWAUKEE,  WIS. 

AGENTS  WANTED  EVERYWHERE. 


UAWITIMC   NEW  CATECHISM 
nAwY  WinO     OF  ELECTRICITY. 

Plan  of  the  Work,  Contents,  Etc. 

The  New  Catechism  of  Electricity  will  befouccl  to  be 
surprisingly  plain,  and  free  from  useless  and  ambiguous 
terms.    The  plan  upon  which  It  Is  arranged  is  unique. 

The  book  is,  first  of  all,  intended  to  be  plain  and  in- 
structive; some  300  illustrations  have  been  Introduced, 
so  that  the  mere  pictures  will  afilord  ahnost  a  knowledge 
of  the  subjects. 

It  Is  a  school  book  from  the  manner  iu  which  It  pro- 
ceeds from  the  simple  facts  to  the  abstract  principles 
which  the  facts  indicate;  it  is  also  a  book  of  reference 
through  the  Index  of  seventeen  double  columns  of  fine 
type  pages;  by  means  of  this  index  a  thousand  items  of 
practical  Imponance  are  at  once  available. 

It  Is  an  up-to-date  work,  which  has  cost  a  large  outlay 
of  capital  and  time,  and,  in  short,  It  Is  doubtful  If  any 
more  attractive  book  has  ever  been  Issued— or  one  more 
useful. 

The  subjects  treated  upon  are  as  follows:  Dedication 
to  Thomas  A.  Edison,  with  engraving  of  Mr.  Edison; 
Treface  and  Introduction;  Nature  and  Source  of  Elec- 
tricity and  Magnetism. 

Tlie  Dynamo:  Conductors  and  Non-Conductors;  Sym- 
bolSLabbreviatlons  and  definitions  relating  to  electric- 
ity; Parts  of  the  Dynamo;  The  Motor;  The  Care  and 
Management  of  the  Dynamo  and  Motor. 

Electric  Lighting;  Wiring:  The  rules  and  require- 
ments of  tlie  National  Board  of  Underwriters  In  full; 
Electrical  Measurements. 

The  Electric  Kallway;  Line  Work;  Instruction  and 
Cautions  for  Linemen  and  the  Dynamo  Room;  Storage 
I'.iitteries;  Care  and  Management  of  the  Street  Car 
IMotor;  Electro  Plating. 

Tlie  Telephone  and  Telegraph;  The  Electric  Elevator; 
Accidents  and  Emergencies,  etc.,  etc. 

Tlie  full  one-third  part  of  the  whole  work  has  been 
devoted  to  the  exnlanatlon  and  illustrations  of  the  dy- 
namo, and  particular  directions  relating  to  its  care  and 
management;— all  the  directions  are  given  In  the  slm- 
00.  plest  and  most  kindly  way  to  assist  rather  than  confuse 
^^_  ilie  learner.    The  names  of  the  various  parts  of  the  ma- 

also  given  with  pictorial  illustrations  of  the  same. 

Catechism  no  less  than  2r?  full  page  Illustrations  have  been  given  of  the  various  dynamo 
made  In  different  parts  of  the  country,  and  an  equal  number  of  part  page  Illustrations. 

I  ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  Bldg.,' CHICAGO. 


i  chine  are 
]  In  the 
I  machines 
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"FLEXDUCT" 


THE  NEW  and  PER.FECT 
FLEXIBLE  CONDUIT  for 
INTERIOR.    WIRING. 


"Flexduct"  is  so  superior  to 
everything  of  its  kind  now  in  use 
that  its  advantages  instantly  appeal 
to  all  practical  men. 

Jobbers  are  eager  to  handle  it 
because  of  the  rapidly  increasing 
demand. 

Leading  architects  and  contract- 
ors are  pleased  to  specify  and  use 
it  in  preference  to  any  other  conduit 
of  its  type  because  they  are  ever 
anxious  to  use  the  most  approved 
materials. 

Electricians  and  owners  are  de- 
sirous of  installing  it  because  it 
affords  the  greatest  protection  of 
property. 


0;iter  Covering, 


■  Interwoven  spiral 
— the  weaving 
running  longitud- 
inally. 


••■  Split  open— show- 
ing perfectly' 
smooth  interior, 
with  no  raised 
sections  for  sharp- 
pointed  wires  to 
catch  on. 

— From  a  photograph. 


Here  are  some  of  the  advantages  of  "Flexduct": 

The  interior  cannot  be  ripped  out,  because  it  is  an  inseparable  part  of  the  conduit — no 
possibility  of  ripping  out  the  inside  when  installing  wires  too  large  for  the  conduit,  or  when 
fishing  wires  through  it. 

With  part  of  the  interior  of  a  conduit  gone,  and  the  insulating  properties  seriously 
impaired,  the  installation  cannot  possibly  meet  the  requirements  of  first-class  work. 

WKen  "Flexduct"  is  used,  every  foot  is  absolutely 
intact  a^nd  unirvjured. 

"Flexduct"  is  positively  moisture-proof — made  so  by  closely  weaving  together  a  special 
fibre  with  a  special  warp  and  by  treating  the  conduit  with  a  special  compound  to  fill  up 
the  pores. 

Send  for  booklet— also  a  sample  of  "Flexduct,"  and  carefully  exannlne  its  smooth  interior; 
its  longitudinal  interweaving;  test  its  strength,  and  satisfy  yourself  that  "Flexduct"  is  the 
best  flexible  conduit  that  has  ever  been  manufactured  for  interior  wiring. 

"Flexduct"  costs  no  more  than  the  old-style  conduit.      Order  from  your  jobber. 


Osburn  Flexible  Conduit  Co., 


General    Sales  Offices,  21   Park  Row,   N.   Y.  City. 
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'  I  iblDk  there  be  six  Rlchmondt's  tn  tho  field.* 


the  electrical  fleM  has  only  onc- 
Rlchmondt  conduit. 

IVs  electro-galvantzcd, 
It's  smooth. 

each  piece  can  be  ^Tounded 
without  extra  precautions. 
it  cannot  rn^t. 

there  Is  more  to  tell 
about  It 

and  we  like  to  tell  It. 


ELECTRIC     APPLIANCE     COMPANY,     WE     SELL     IT. 
92  AND  94.  WEST  VAN   BUREN   STREET.   CHICAGO. 


TESTED  FUSE  WIRE. 

ELECTRIC  LIGHT  AND  POWER 

FUSES. 

ADOPTED   BY 

The  U.S.  Government  and  Largest  Companies. 

THE   MOST  ACCURATE. 

PROTECTION  AT  THE   LOWEST  PRICE. 

AMERICAN  ELECTRIC  FUSE  GO. 

NEW  YORK.  ATLANTA.  CHICAGO. 


MICA  WASHERS 


PRICES   RIGHT 

EUGENE  MUNSELL  &  CO., 

218  Water  St.,  New  York.   117  Lake  St.,  Chicago. 


VOLT=AMMETERS, 

POCKET  SIZE. 

J  For  Testing  Batteries  and  Battery 
■  Circuits,  Locating  Faults,  Grounds, 
■etc. 

RELIABLE.       ACCURATE. 
Send  /or  Circular. 
L.  M.  PICNOLET. 
78-80  Cortlandt  St.,  NEW  YORK,  N.  T- 


F.  B.  BADT&CO. 

CONSULTING  AND  CONTRACTING  ENGINEERS 

WCBTCHN   AGENTS  FOB 

wcsTON  iNSTnuuENTs.  1604  Monadnock  Block, 

WAftD  LCONADO   nHEOSTATS. 

CIRCUIT  anc«KCR9. 

CDieoN-enowN  rail  bonds,  ctc.  CHICAGO. 


'■'M-r-MUi'"'^ 


PATENTED 

Burnley 

Soldering 

Paste, 

Tnlversally  aclcDOwled^&d 
the  best.  All  others  Imi 
tatioDS. 

250,000   '4  LB.  BOXES 

fold  In  rxHi.  Put  up  in  I  i. 
l-'J.  1.5  and  10  lb.  packugfs. 

BURNLEY  BATTERY 
:,1AN'F'G  CO., 

INESVILLE,  OHIO. 
I;i;rnlfy  Dry  Batteries  flro 


SPARKING 


Reduces  the   working    capacity   of    a 
motor  or  dynamo,  wears  'out  the  com- 
tnutator,  wastes  power  and  ntay  cause 
afire*   All  this  may  be  avoided  if  you  use       ....•«. 

The  only  article  that  will  PREVENT 
SPARKING.  WlUkeepthe  Commii- 
lator  in  eood  condition  and  PRE- 
VENT CUTTING. 

Absolutely  Will  Not  Gam    The    Brushes. 


50  Cents  per  Stick.  S5.00  per  Dozen. 

S£A'D  FOR  FREE  SAMPLE  STICK. 

l-"or  sate  by  all  supply  Ijouses,  or 

K.  Mclennan  &,  CO  Soie Manutacturers.  909, 100  Washington  St.,  Chicago, 


It  will  put  that  high  gloss  on  the 
Commutator  you  bave  so~"long  sought 
after. 


esfllffliJIb 


■iSjs. 


SPRINGS 

ALL  SMALL  SPRINGS  USED  BY  ELECTRICAL 
TRADE. 

THE  WALLACE  BARNES  CO., 

Established  1857.  BRISTOL,  CONN. 

COIMPLETE   ASSORTMENT    HIGH    GRADE    SPRING    STEEL   ALWAYS    ON 
HAND.    SUBI«IT  SAMPLES  FOR  PRICES. 

ASK  FOR  CATALOG  F. 


Tnq^i 


MoRotCi^v  'Woricb. 

Brazil.  Ind. 

;i02  Broad-way,     New  York. 

1030  Monadnock  BIk..  Chicago. 


THE  NATIONAL  CONDUIT  &  CABLE  CO. 


^inufacturers 
of 


BARE  COPPER  WIRE  AND  CABLE,  PAPER  INSULATED  CABLES 


CEMENT    LINED    PIPE    FOR    CONDUITS. 


FOR  TELEPHONE,  TELEGRAPH, 
ELECTRIC   LIGHT  AND    POWER. 


Executive  Offices,  Times  Building,  NEW  YORK,   N.  Y. 


REFLECTORS! 


HILVRR-PI.ATRI> 

MIKItOK 

KKFLICCTORS 

FOU 

INCAXI>RMCKNT 

CIiVSTi£RH. 


Made  in  many  Bizes  and  styles.     Trimmed 
with  prisms  If  desired. 

We  also  manufacture 

Sliver  and  Opal   Glass  Inverted    DouUe  Cone 
Reflectors,  Chandeliers  and  Sun  Burnera 

For  11^,'htliig  and  ven- 

tllatlnf; 

Churches, 
Theatres, 
Hails  and 
Public  Bulldlnirs. 

Street  find  Ornamental 
Sign  Lamp.i  of  Kverv 
Kind  for  Oil,  f;as  or 
Gasoline,  Hord<T 
Lights,  Hunch  Lights, 
Foot  Lights  and  Gas 
Stands  for  Theatres. 


SEND  FOR  CATALOC. 


AMERICAN  REFLECTOR  &  LIGHTING  COMPANY. 

271.273  FRANKLIN  STREET,  CHICAGO.  ILL..  U.  S.  A. 


EDISON  MINIATURE   LAMPS 


Have  been  for  twenty  years 
The  Standard  of  the  World 

and  are  today  more  largely  used  than 
all  other  makes  combined. 

Serviceable,  Economical,  Reliable. 

Miniatitrc  and  Candelabra  Socket 

and  Receflaclcs. 
X-Ray   Tubes. 
Detvar  Bulbs  for  Liquid  Air, 


EDISON  DECORATIVE  &  MINIATURE   LAMP   DEPT., 

Qeneral  Electric  Company,  Harrison,  N.  J. 
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FRANK  N.  PHILLPIS.  PftrsiocNT. 
C.  H.  WAGENSEIL,  TheasureR. 


CUGENE  r.  PHILLIPS, 
General  Manaoer. 


C.  ROWLAND  PHILLIPS,  Vicc>Pl1E«. 
O.  R,  nCMIHGTON.  JR.,  Seo. 


AMERICAN  ELECTRICAL  WORKS, 


PROVIDENCE,  B.  I, 

BAREAND  INSULATED  ELECTRICfIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 
New  York  Store,  W.  J.  Watson,  26  Cortlandt  St. 
Chicago  Store,  F.  E.  Donohoe,  82  Lake  St. 

Montreal  Branch,  Eugene  F.  Phillips'  Electrical  Works. 
MAIN  OFFICES  AND  FACTORIES.  PHILLIPSDALE,  R.  I. 


WRITE  TO  OHIO  ELECTRIC  WORKS 

-  CHRISTMAS  GOODS 


Electric  Table  Lamp  (as  shown  In  illus- 
tration) with  Battery  complete S3.00 

Batterj'  Hanging  Lamp 10,00 

Telephone,  witb  Battery  complete 5,95 

Electric  Door  Bell3,  all  connections 1.00 

Electric  Carriage  Lamp «..« 3.95 

Fan  Motor,  with  Battery 5.05 

Electric  Hand  Ln.ntcrn3„ 2.00 

gS.00  Electric  Medical  Batteries 3.95 

?12,00  Belt,  with  Suspensory- 2.50 

Telegraph  Outfits,  complete- 2,25 

Eatterj' Motors  from $L0O  to  12.00 

¥6,00  Bicycle  Electric  Lights. 2.75 

Electric  Railway- 2.95 

Pocket  Flash  Lights...    1.60 
NecktieLights-73c.to   3.00 


send  for  Tree  Book.  Describes  and  ilrastratesmaQy 
of  the  most  useful  electric  devices,  at  wonderfully 
Email  prices.  All  practical.  The  lowest  pricein  the 
world  on  everything  electrical.  .Agents  can  make 
handsome  comraissioos  and  many  sales.  Write  for 
complete  informatioiL 
_OniO  ELECTBIC  WOKKB,  Cleveland.  Ohio.    , 


Six  Y»rt  with  General  Electric  Company. 

THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  66  Broadway,    ■    NEW  YORK  CITY. 

Pttenf  Ciutet.        Pittnl  Sollcllln(. 


Electric  Heating  Apparatas. 

SEND  FOR  64-PAGE  CATALOGUE. 

"UNIT"  ENAMELED  RHEOSTATS 

The  Simplex  Electrical  Co., 

Cambridgeport,    Mass. 
CHICAGO,    Monadnock    Block. 


BULLOCK  ELECTRIC  MFQ.  CO. 
Cincinnati,  U.  S.  A. 

WAONBR  ELECTRIC  MFQ.  CO. 
St.  Louis,  U.  S.  A. 

Direct  and  Alternating  Current 
Equipments  tor  Electric  Light 
and  Power. 


Faries  Adjustable  Holders, 

PORTABLES,  SHADES,  ETC. 


CATALOCUE'TNO.  9  just 
Issued  will  be  mailed  up- 
on application. 


ARB  FA3III.TAB  TO 
AIiI,  EliECTKICAIi 
FEOPI/£. 


FARIES    MFG.   CO.,  Decatur,  Illinois. 


INEXPENSIVE. 

WRITE    US    AND    WE    WILL    TELL    YOU    WHY 

yfkf.     N.     IN/IAn-THENA/S     &      B 

SOLE    DISTRIBUTORS, 


«03 


:-r^iM 


ST.      k^t.iis. 


KELLOGG  SWITCHBOARD  m  SUPPLYCO., 

231    SO.    GREEN    ST.,    CHICAGO. 

WE  ARE  PREPARED    TO    FURNISH  BEST   QUALITY 


WIRE 


.A.  m«3.%a.  X3.c5i^  t  ox* 

STAWDABD    PBODUCTS    IN    STOCK, 


.A.1SO 
® -w  i  tcs  Jn  13  o  ^  r  ca. 


IMPROVED 
WARREN 


2,000  LIGHTS 


k  ALTERNATOR 

'I     SANDUSKY 
^  OHIO 


NATIONAL  CODE  STANDARD 

"0.  K."  Weatherproof  Wire. 
Slow-Bnrniiig  Weaierproof 
and  Slow-BorniDg  Wire. 


Prices  and  Samples  on  Application. 


Phillips  insulated  Wire  Co., 

Office  anit  Factory:  PAWTUCKET.  R.  L 


DID    YOU    EVER 

Feel  like  this  ?  He  lost  that  sale 
because  he  did  not  have  those 
particular 

ELECTRICAL  SUPPLIES 

in  stock.  They  were  ordered  a 
week  ago,  and  are  still  "com- 
ing." Change  your  base  of  sup- 
plies, my  friend.  Order  from  us, 
and  have  your  goods  delivered 

STRICTLY   ON   TIME. 

Write  for  our  new  Catalog,  containing  low  prices  and 
fine  cuts.      They  are  going  fast.      Better  do  it  now. 


ALDEN  ELECTRIC  CO., 


52-54  W.Van  Buren  St.,  Cliicago. 


Tfie  Up-to-date  Supply  House. 
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WAXTED.    FOK  SAL,E    a,td 

similar  WABtT  CObCUN  adi'erlise- 
Tttfuts  ijo  zvords  or  less),  $t,^o  ar. 
insirtion :  additional  words  jr  each. 
POSITION  WAXTED  adverlise- 
menls  (jo  ivords  or  less).  S^  co  an  in- 
sertion;   additional  zfords  3C  each. 


POSITION   WANTED. 

li}  joi-iiii^  trii^ftricul  and  rncchaiik'al  cn^rlneur, 
thirty  years  oici.  technical  gradimte  with  five 
years' practical exi>erienc<.',nowusslstam  to  chief 
englneerand  superintendent  Ota  plant  operating 
Ihree-phaso  and  direct-current  apparatus.  Cen- 
tral station  position  preferred.  Address  BOX  25. 
care  Western  Kleciriclan.  .'ilO  Marquette  Bldg., 
Chicago. 


WANTED. 

A  business  manager  with  S2.500  to  assist 
technical  man  In  manufacture  and  sale  of 
Selective  I'arty-Llne  Systems.  The  best  thing 
yet  invented.  Four  years  in  practical  operation. 
Meets  the  modern  requirements  Great  im- 
provement upon  a  recen'.ly  advertised  system. 
Non-tnfrlnglng.  Half  interest  to  right  party. 
Address  liOX  19,  care  Western  Electrician,  510 
Marquette  Building  Chicago.  IIL 


WANTED. 

An  unusual  opportunity  for  a  first-class  elec- 
trical engineer  and  road  salesman  that  can  each 
invest  S2.500  in  electrical  supply  and  construc- 
tion business  in  the  best  district  on  the  Pacific 
Coast.  Must  have  flrst-class  references.  House 
established  for  ten  years.  Address  H.  M. 
MEABS,  446  Washin^'ton  Street,  Portland,  Ore. 


WANTED. 

A  thoroughly  experienced  electrician  and 
mechanical  engineer  for  permanent  position  to 
lake  charge  of  a  small  direct  current  light 
plant.  Must  be  healihv.  Send  references  and 
•state  wages  wanted.  THE  LAMAR  ELECTRIC 
COMPANY.  Lamar,  Colo. 

WANTED. 

One  first-class  salesman  to  sell  electrical  sup- 
plies in  Michigan.  Must  be  thoroughly  familiar 
with  D'Odern  practice  and  must  havee.xperience. 
Address  BOX  24.  care  Western  Electrician,  510 
Marqnette  Building,  Chicago. 


WANTED. 


Inside  electric  wiremen.  Steady  employment 
to  good  men.  Address  BOX  23,  care  Western 
Electrician,  510  .Marquette  Building,  Chicago. 


FOR  SALE. 


Two  65  K.  W.  l.OnO-volt  Westinghouse  Alter- 
nators in  good  condition,  at  S385  each. 
AMERICAN  ELECTRIC  SUPPLY  A:  MFG.  CO., 
27  Thames  Street,  New  York  City. 


FOR  SALE. 


One  100  K.  W.  500-voU  Multipolar  Generator. 
All  complete;  good  condition;  $675.  Prompt 
shipment.  AMERICAN  ELECTRIC  SUPPLY 
&  MFG.  CO.,  27  Thames  Street.  New  York  City. 


FOR    SALE. 

Electrical  supply  store  with  sufficient  up-to- 
date  stock  for  present  needs,  and  first-class 
paying  business.  Best  location.  No  competi- 
tion. Will  sell  all  or  iiart  to  practical,  capable 
man,  as  present  owner  has  no  time  to  properly 
attend  business.  Write  quick  if  you  want  good 
paying  work  and  be  vour  own  boss.  Address 
BOX  26.  care  Western  Electrician,  510  Mar- 
quette Bldg.,  Chicago. 


Western  Electrician 

Want  Ads 


'ins     Rtesul-ts. 


200  NEW  10  VOLT  BATTERY  MOTORS. 

Walsb's  Sons  &  Co..  259  WasblnKfon  St.,  Newark,  N.  J. 


U.  S.  ENGINEER  OFFICE,  735  N.  Capitol  St., 
Washington.  D.  C,  January  3.  1902.  Sealed 
proposals  win  be  received  here  until  noon.  Feb- 
ruary 3,  190'2,  and  then  publicly  opened,  for 
furnishing  ventilating  fans,  with  direct  con- 
nected motors,  for  new  building  for  Government 
Printing  OtHce.  Information  furnished  on  ap- 
plication, JOHN  STEPHEN  SEWELL,  Capt. 
Engrs. 


PROPOSALS. 

SOUTH    PARK    COMMISSIONERS. 

Proposals  will  be  received  by  the  South  Park 
Commissioners  at  their  office,  57Lh  Street  and 
Cottage  Grove  Avenue,  until  2:00  P.M.  Wed- 
nesday, February  5th,  1902.  for  furnishing  and 
delivering  about  200  arc-ligbt  cut-outs  for  lamp 
posts.  Information  regarding  same  may  be  ob- 
tained at  the  above  named  otlice. 

E.  C.  SHUMWAY,  Secretary. 


U.S. METAL  POLIStI 


^Samples  sent 

Geo.W.  Hoffman 


PHOTOGRAPHS 

Have  you  placed  any  Plants,  Ma- 
chinery, Etc.,  in  or  near  New  York 
that  you  wish     photographed? 
C.  L.  THOMPSON, 

Special  Photographer,  1705  3rd  Ave.,  New  York, 


POLtSHES  ALL  METALS.   BnANcric!;   Nc  .^Yo--.  Cmcfloo.  San  Fbahc.sco,   295.  E  Wa-;  hihgtoh  St.  iHDIflHflPOLIS.iNO 


EIMOIIMES. 

WE  FULLY  GUARANTEE  EVERYTHING  WE  SELL. 


1000  H, 
1000  H, 

760  H. 

650  H. 

BOO  H. 

400  H. 

325  H. 

325  H. 

325  H, 

32S  H. 

260  H. 

285  H. 

176  H. 
200  H. 
140  H. 
125  H. 

w.  w. 


CORLISS. 
P.  34x60  Geo.   H.  Corliss. 
P.  26x48  Double  Flshkill  Corliss. 
P.  26x48  St.  Lonls  heavy  dnty. 
P.  28x60  Lane  &  Bodlcy  Corliss. 
P.  26x48  AUls  Corliss. 
P.  24x42  St,   Louis  Corliss. 
P.  20x48  Harris  Corliss. 
P,  20x48  Fraser    &    Chalmers. 
P.  20x48  Wheelock  Corliss. 
P.  22x42  Hamilton  Corliss. 
P.  18x42  St.  Louis  Corliss. 
P.  13&?2x30    Vilter    Cross    Compound 

Condensing  Corliss. 
P.  16x42  Harris   Corliss. 
P.  18x36  Slooi    City    Corllse. 
P.  14x42  AlUs  Corliss. 
P.  14x36  Vilter    Corllas. 

•WRITE    FOR    OUR 

WHITEHEAD  COMPANY, 


100  H.  P.  12x36  Harris  Corliss. 
120  H.  P.  14x24  Cooper    Corliss. 
85  E.  P.  12x30  Hamilton   CorUsB. 

AUTOMATIC  ENGINES. 
125  H.  P.  14>4xl6  Rice  High  Speed. 
250  H.  P.  13x20<^xl5  Armlngton  &  Slmms  Cross 

Compound. 
150  H.  P,  1014&18X18    Williams   Tandem   Com- 
pound. 
150  H.  P.  16iW  Ideal. 
40  H.  P.  8x9  Armlngton  &,  Slmms. 

BOILBKS. 

1  500  H,  P.  Heine  Safety,  150  pounds  steam. 

2  250  H.  F.  Bahcock  &  Wilcox,  125  potinda 
steam. 

1 125  H.  P.  72x18  Tnbolar,  90  ponnds. 
10  80  H.  P.  60x16  Tabular,  00  poinds. 
STOCK   LIST   NO.    IS. 

206  Dearborn  Street,  CHICACO. 


IMO"riCE   PRICES. 

We  offer  for  immediate  delivery: 

COMPOUND  AUTOMATIC  ENGINE. 
1  300  H.  P.  14x23x16  New   York  Safetj  Tan- 
dem. 
1  250  H.  P.  Willans  vertical  type,  2  P. 


.  W.  Westinghouse  126-cycle,  1100 
volts,  componnd  cup-oIUnar  al- 
ternators, at  $7  per  K.  w. 

,  W.  Westinghouse      l^cvcle,      1100 
volts,  compound  self-oiling,  $8 
per  K.  W. 
W.    Slattery,    sclf-olllng,    $8    per 

K.  W. 
UO-VOLT  6ENKBAT0RS. 

,  W.  6-pole  Triumphs. 

,  W.  Jenneys. 

.  W.  10-pole  Thomson-Ryan. 

,  W.  Western    Electric. 


CORLISS  ENGINES. 
1  500  H.  F.  26x48  E.  P.  Allis  Corliss. 
1  250  H.  P.  18x42  Allls    Corliss. 
1 100  H.  P.  12x36  Harris  Corliss. 

BOILERS,  PUMPS.  MOTORS,  BTTC. 
Write  for  price  list  No.  ST. 


ILLINOIS  MAINTENANCE  COMPANY, 

E.  H.  CHENEY,  Manager.  „„,„.„„ 

Marquette  Bldg.,  CHICACO. 


ELECTRICAL  BOOKS. 

.All    iCIrtcis. 

ELECTRICIAN  PUBLISHING  COMPANY, 
Ignite  510  aiaranette,  CHICAGO 


Eldredge  Battery  Voltmeter, 


The  only  low-price  pocket  Inatni- 
nient  indicating  In  volts.  Connect- 
ing poat-B  have  non-reraovable  nuts. 
Light  weight  and  neat  In  appear- 
ance. For  Bale  by  Jobbers. 
Sldred^e  Electric  Mfg.  Co., 
Spriiigflelci,  Mass.,  U.  3.  A. 


REAL  BARGAINS  IN  DYNAMOS  AND  MOTORS. 

15H.  P,  "Eddy,"  $160.00;  10  H.  P,  "Detroit,"  8110.00;  4  11  P.  "Standard,"  S76.00;  3  H.  P. 
"Slattery,"  S.'JO.OO;  1  11.  1>.  "Detroit,"  $40.00;  !4  H.  P.  "Edison, ",$30.00;  ;s  H.  P.  "Wagner,"  J6.00; 
"Crocker-VV heeler"  battery  motor,  $12.00.  WVNAMOS— 50  light,  .580.00;  40  light,  $70.00; 
SOllKht,  J50.00;  20  liprht,  "$40.00:  12  light,  $30.00;  300  gallon  Zuc'ker  ..t  Levitt  plating  dynamo 
145.00;  too  gallon  Eddy  Plating  dynamo,  $30.00.    Brush  arc  lamps,  complete,  $4.00. 

Every  Machine  Guaranteed.    Repairing  Solicited.    Second-Hand  Macliines  Wanted. 

Amber  Electric  Mfg.  Co.,  eo  w.  Monroe  St.,  Chicago. 


regory: 

ELECTRIC  CO. 

5462 S.CLINTON  5T. CHICAGO 


One    80-k.  w.  General  Electric  alternator. 

One    60-k.  w.        "  "  " 

One    75-k.  w.        " 

Two  120-k.  w.       "  "  " 

One    30-k.  w.  Westinghouse 

One    45-k.  w.  "  " 

Two  60-k.  w.  " 

One    60-k.  w.  •'  "  60  cycle. 

One    75-k.  w.  "  •'  60     " 

On^200-k.  w.  Wood  "133    " 

One   75-ti.  p.,  ■Westinghouse  Induction  motor. 

Send  for  our  Monthly  Bargain  Shev  .  with  net 
prices  on  machines  in  stock  at  our  woias.  Ali 
aDlie."*ttu8  fully  guaranteed. 


SECOND-HAND 

Dynamos  and  Motors. 

We  inTite  correspondence 

with  those  wishing  to 

buy  or  sell. 


SCHUREMAN  &  HAYDEN, 

140  S.  Clinton  St.,  Ghlcato. 


M'CORMICK  TURBINE. 

On  Vertical  or  Horizontal  Shaft. 
Especially  Adapted  for  Electrical  Workk 

Qlves  a  higher  percentage  of  useful  effect  than  any  other  water-wheel 
heretofore  made.  All  sizes,  right  and  left  hand,  are  built  from  patterns  per- 
fected under  systematic  tests  in  the  Holyoke  Testing  Flume. 

Parties  having  power  plants  which  are  unsatisfactory,  and  those  contem< 

'plating  the  improvement  of  powers,  will  find  it  to  their  interest  to  oonfei 

with  us,  HB  we  are  willing  to  guarantee  results  where  others  have  failed,  nt 

matter  what  make  of  turbine  has  been  In  use.    STATB  RBQUIRBHENTJ 

AND  SEND  FOR  CATALOQUB. 

S.  MORGAN  SMITH  CO.,  York,  Pa. 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

B  CND  F  )R  CIRCULAR  AND  PRICES. 

THE  LECIANCHE  BATTERY  CO., 

til  to  11 7  East  tStstSt.,  N.  Y. 


Faster  than  ever 
to  California 


CHICAGO 
NORTH-WESTERN 
RAILWAY 


THE  OVERLAND  LIMITED  leaves 
Chicago  6.30  p.  «n.  daily  via  Chicago- 
l/nion  Pacific  &  North-Westem  Line,  ar- 
rives San  Francisco  5.15  afternoon  of 
tliird  day  and  Los  Angeles  7.45  next 
morning.  No  change  of  cars;  all  meals 
in  Dining  Cars.  Buffet  Library  Cars 
with  barber.  The  best  of  everything. 
The  Pacific  Express  leaves  10.30  p.  m. 
daily.  Tourist  Sleepers  daily  to  Califor- 
nia and  Oregon  and  personally  conducted 
excursions  every  Wednesday  from  New 
England.  Send  4  cents  postage  for 
"California  Illustrated"  to  Chicago  & 
North-Western  Railway, 


401  Broadway.  •  Now  York 
tai  Chcs't  St.,  -  Philadelphia 
308  Washington  St.,  Boston 
301  Mala  St..  ■  •  Bnflalo 
■u  Claxk  St, .    .     CUc«£« 


435  vine  St.,  .  Cincinnati 
507  Smlthfield  St..  Pittaburg 
034  Superior  St.,  -  Clevelana 
17  Campus.Martlus,  Detroit 
■  lU»gSt.,Ea«t.ToioBto,OBt. 
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IS 


The  Telephone  Directory 

is  a  reliable  guide  to  progressive 
business  men  who  solicit  the 
public's  patronage.  It  contains 
the  names  of  50,000  subscribers. 

HAVE  YOU  A 

Telephone? 


Business  or  Residence 


5  Cents  Per  Day 


and 
up. 


Chicago  Telephone  Company, 


203  Washington  Street, 
96  State  Street 


Telephone  Troubles  and  How  lo  hnd  IhecF. 

A  complete  hand-book  for  telephone  inspectors,  by  Wm.  H.  Hyde  and 
J.  A.  McManman,  edited  by  Prof.  C.  H.  Haskins. 


SIXTH  EDITION. 


63  PACES. 


PRICE,  25  CENTS. 


The  large  number  of  telephone  exchange  managers  and  employes  will  find  this 
book  a  great  help  in  locating  elephone  troubles  and  remedies  therefor.  Sent  prepaid 
on  receipt  of  price,  by  the 

Electrician  Publishing  Co..  eroMa^quette^Buiidmg, 


REG.TRflDE  MARKS 


The  Phosphor  Bronze  Smelting  Co.  [imited, 

! 2200  Washington  ave.,philadelphia. 

"ELEPHANT  BRAND  PHOSPHOR-BRONZE" 

INGOTS,CASTINGS,WIRE,RODS,SHEETS,ETC. 

—  DELTA   METAL 

CASTINGS,  STAMPINGS  bnd  FORCINGS 
ORIGINAL  AND  Sole  Makers  IN  THE  U.S. 


The  Smlth^Vaile  Electric 
Driven  Triplex  Pumps 


Are    easy    to  start,  easy  to  run 
and   are    the  acme  of  perfection 

We  build  STEAM  AND  POWER 
PLMPING   ATACMINERY   for  all 

purposes,  including 

WATER 
WORKS 
PUMPS, 

Jet  and  Surface  C0\- 
DENSEkS  AIR  COM- 
PRESSORS, 

Cottonseed  and 
Linseed  Oil  Ma- 
chinery, Filter 
Presses  and  \'tc- 
tor  Turbines. 


IF  I.\TERESTED, 
ADDRESS 


The  Stilwelt-Bierce  &  Smith-Vaile  Co., 

257  Lehman  Street,  DAYTOM,  OHIO,  U.  S.  A, 


SAMSON  TURBINE 

UPRIGHT  AND  HORIZONTAL 

FOR 

ELECTRIC  POWER  and  LIGHTING  PLANTS, 

SPECIAL  FEATURES: 

High  Speed  and  Efficiency.     Great  Strengtli.    Balanced 
Gate.     Close  Kegnlation  and  Steady  Motion,     Great  Power  in 

limited  penstock  room.  Special  attention  given  to  designing  for 
difficult  situations.  Write  for  pamphlet  I,  stating  your  Head  and 
Power  required. 

lAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.  S.  A. 


The  Telephone  Hand  Book, 
New  Dynamo  Tenders'  Hand  Book, 

Bell  Hangers'  Hand  Book, 
Incandescent  Wiring  Hand  Book, 
Electric  Transmission  Hand  Book 

Comprise  the  famous  Western  Electrician  Hand  Book  Series. 
Price,  by  mall,  postage  prepaid, 

$1  A  VOLUME. 

Electrician  Publishing  Co., 

510  Marquette  Building,  Chicago. 
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HIGH    EFFICIENCY 

Combined  with 

HANDSOME  APPEARANCE 

Are  characierlsllcs  of 

Kellogg  Apparatus 


The  150  Line  Express  Switchboard  shown  In  this  cut 
lias  more  real  points  of  merit  than  any  other  board  on  the 
market. 

The  material  throughout  la  of  the  very  best.  No  imita- 
tions or  compositions  are  used  In  any  part  of  its  con- 
struction. 

It  lias  pure  hard  rubber  insulation,  mechanically  self- 
resiorinK  drops  and  jacks  mounted  five  per  strip  and 
fastened  to  a  steel  frame  with  machine  screws.  It  has  an 
absolutelv  reliable  nifcht  alarm.  Cabinet  work  quartered 
oak.     Write  for  Bulletins. 


Kellogg    Switchboard    &    Supply    Co., 

229    South    Green    Street,    CHICAGO. 


KOKOMO  TELEPHONES 

\A/ill  Sa-tisfy  YOU. 

NOTHING  IN  FRONT  OF  THBM. 
Write  ns  for  yarticnlara. 

KOKOMO  TELEPHONE  &  ELECTRIC  MFC.  CO., 

^8:  KOKOMO,  IND. 


Continental  Telephone  Construction  Co. 

GENERAL  CONTRACTORS  FOR  TELEPHONE,  ELECTRIC 
LIGHT,  HEAT  AND  POWER  PLANTS. 

TACOMA  BLDC,     CHICAGO. 


IDEAL  SELECTIVE  LOCK-OUT 
PARTY  LINE  SYSTEM   SK"'"" 

RINGS  ONLY  PARTY  WANTED  AND  LOCKS  ALL  OTHERS  OUT. 


IDEAL  AUTOMATIC 
EXCHANGE  SYSTEM 


FOR 

FARMERS'  LINES  and 

SMALL  TOWNS. 


SWITCHBOARDS 

ANY    SIZE. 


BRIDGIWO,  SERIES  AND 
CElXTKAIi  ENBROV 

TELEPHONES. 


WRITE  US  AND  WE  WILL  TELL 
VOU  ALL  ABOUT  IT. 


ESTIMATES    FURNISHED    UPON    APPLICATION. 

THE  U.  S.  ELECTRIC  MANFG.  GO. 

2000    ETNA    STREET,    BTTIiER,    PA. 


IN 


LEICH  FOUR-PARTY  LINE  SELECTIVE  SIGNALING  SYSTEM. 


Our  Instruments  work  perfectly. 

They  need  absolutely  no  adjustment  for 
any  line  condition. 

No  relays  or  springs  to  get  out  of  order. 

Do  you  know  that  you  can  give  satisfac- 
torily low  rates  only  with  perfectly  working 
party  lines? 

The  saving  In  line  construction  and 
switchboard  apparatus  Is  enormous  ! 

Low  rates  mean  doubling  your  patron- 
age and  increased  revenues  and  dividends. 
It  is  to  your  advantage  to  use  party  lines. 
This  is  no  step- by-step  system,  and  our 
'phones  operate  with  power  generators  or 
pole  changers.  Well  adapted  for  small 
exchanges.  Particulars  and  estimates 
furnished  on  application. 


WRITE  ALSO  ABOUT  OUR 
SIMPLEX  TOLL  COLLECTOR. 
SAFE -SIMPLE- DURABLE. 


METROPOLITAN  TELEPHONE  AND  ELECTRIC  CO., 

76    FIFTH    AVENUE,    CHICAGO. 


Wright  Gable  Hanger. 

SEND  FOR  SAIVIPLES  AND  PRICES. 

R.I.  TELEPHONE  &  ELECTRIC  CO., 

PROVIDENCE,  R.  ■• 

Ueatlon  this  paper. 


YOU 

SHOULD  KNOW  MORE  ABOUT 
OUR    DIRECT    READING 

O  M IVI IVI  ETE  R 


F.    B.    SAGE    &    BRO., 

123  Liberty  St.,  N.  Y. 


BOSTON  CABLE  CLIP 

THE  STANDARD  EVERYWHERE. 


ADJUSTARLE  TO  ANY  SIZE  CARLE. 

STRONGEST.     SIMPLEST.     BEST. 


CHASE-SHAWMUT  CO. 

BOSTON, 

SOLE   MANUFACTURERS. 
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INTERNATIONAL 

KEY 


PRICE  ON  APPLICATION. 


LONG  SPRINGS 

avoid  breaking. 

DOUBLE  MOUNTING 

Saves  key  shelf  space. 
Requires  one  key  cable  only. 

Especially  adapted  for  large 
multiple  and  trunking 
boards,  where  the  proper 
number  of  keys  on  small 
key  shelf  is  desirable. 

GERMAN    SILVER    SPRINGS. 
PLATINUM  CONTACTS. 

TELEPHONES  ?^"*'^'  ^"^'^■ 

Multiple 
Tru  n  ki  ng 


Generator  Call 

SWITCHBOARDS 


FOR  ANY  SIZE  EXCHANGE. 


INTERNATIONAL  TELEPHONE  MFG.  CO., 

HARRISON  AND  CLINTON  STS.,  CHICAGO,  U.  S.  A. 


THE   IMPROVED 

GRIGGS  DESK  TELEPHONE 

HOLDER  AND  BRACKET. 

(Patent  applied  for.) 
It  is  indispensable  to  everj  one  using  a  telephone 
onad€sli.  Saves  Its  cost  a  dozen  times  over.  Is 
both  a  time  and  money  saver.  Saves  time  and 
trouble  of  lifting  phone  olf  desk  when  locking  It, 
or  placing  on  desk  after  beine  unlocked,  Npneces- 
sitj-  for  using  desk  slide  as  iiolder,  and  th'us  pre- 
venting access  to  drawers.  No  handling  of  phone 
at  all  necessary.  No  more  accidental  upsetting 
and  breaking  of  phone,  as  our  improved  telephone 
holder  prevents  it  all .  Tour  telephone  instantly  in 
place  "hen  needed,  and  just  as  quickly  out  of  the 
way  when  not  wanted.  Its  merit  must  appeal  at 
once  to  every  telephone  user.  lYice  82.00.  Guaran- 
teed to  cive  satsifaction.  Can  be  adjusted  to  tit 
any  size  base .  Discount  to  the  trade .  Local  repre- 
sentatives wanted  in  every  city  of  the  United  States, 

THE  GRIGGS  MFG.  CO.,  79  Fifth  Ave..  Chicago. 


2  BATTERY  CALL  TELEPHONES  $4.50 


GOOD  FOR  600  FEET. 
METALLIC  LINE  FOR  INTERIOR  USE. 


2  MAGNETO  CALL  TELEPHONES  $7.50 

GOOD    FOR    3    MILES. 

SINGLE  IRON  WIRE  FOR   PRIVATE  LINES, 

BATTERIES  ARE  INCLUDED. 

FARR   &    FARR, 

no  W.  JACKSON   BLVD.,         CHICAGO. 


THE  ONLY  MAN 

who  hunts  for  trouble  is  the 
electrician.  Let  us  help  you 
find   it  quickly 


IIIJnGis  Electric  Specialty  Co., 

510-512  Tacoma    Building,  CHICAGO.  ILL. 


The  Inspector 


-AND- 


Trouble  Man. 

By  A.  E.  DOBBS. 

Full  of  information  and  diagrams  for  the 
operator,  exchange  owner,  exchange  manager, 
inspector,  trouble  man,  lineman. 

A  complete  description  of  telephones  and 
their  troubles.  How  to  find  and  remedy  them, 
together  with  working  plans  for  exchange  con- 
struction, complete  with  diagrams  of  all  up-to- 
date  telephones  and  switchboards. 

The  only  book  in  plain  language.  A  volume 
for  anyone  interested  in  telephony. 

^S^^^!'"  ONE  DOLLAR. 

No  technicalities.  Substantially  bound  in  cloth. 


ELECTRICIAN  PUBLISHING  CO., 

610  MARQUETTE  BUILDING.  CHICAGO. 


Telephone  Troubles 

"^  ARE  UNKNOWN  WHEN  OUR 

CENTRAL  ENERGY  SYSTEM 

Is  Installed  in  Your  Exchange. 

IT  REPRESENTS  THE  HIGHEST  TYPE  OF  MODERN 
TELEPHONE  APPARATUS  AND  IS  PERFECT 
IN  EVERY  DETAIL. 

Our  Line  of  TELEPHONES,  SWITGH-IOARDS, 
PROTECTIVE  DEVICES  Is  Compiete. 


No.  34  Central  Energy  Telephone, 


AMERICAN  ELECTRIC  TELEPHONE  CO., 

36- SB  W.  Jacl<son  Boulevard,        CHICAGO,  U.  S.  A. 


»»»3»»»»»33»»3»»M»»»»»»a»33S»»»»»»»MSSW»»»3»»»»»aaaC«( 


TELEPHONES  and 


SWITCHBOARDS 


for  any  size  exchange. 


CO 
CO 


CO 


CORRESPONDENCE    SOLICITED. 

THE  STROMBERG-CARLSON 

70-82  W.  Jackson  Boul.,     T|F|        UCP      Pfl 
CHICAGO,  U.  S.  A.  I  CLi  IflrUi  bill 


KDErEHOENT 

s 

avarcH 

SWITCHBOARDS  and 
TELEPHONES 

That  free  you  from  all  troubles. 

CENTRAL  ENERGY  SYSTEMS. 

Send  for  Catalogues. 
Correspondence  Solicited. 

YOU  NEED  GOOD  APPARATUS. 
WE  MAKE  IT. 

We  can  help  you  io  start  right  and  earn  dividends. 


200  Capacity  Eureka  Switchboard. 


EUREKA  ELECTRIC  CO, 

CHICAGO,  U.  S.  A. 


YOU  WILL  REST  ASSURED 

That  Your  Terminals  are  Safe 
When  Protected  With  a 

Moon  Fuse  Terminal  Head 

Never  Known  to  Fail  or  Lose  a  Wire. 

THIS  ILLUSTRATION  SHOWS  THE  OUTER  CASING  CLOSED 

Simplifies  testing  and  transposing  of  lines; 

it  occupies  but  a  small  space;  the  only 

cost  of  maintenance  is  fuse  wire. 

Write  Now  For  Descriptive  Matter. 

THE  MOON  MFG.  CO. 

45-47-49  S.  Canal  St.,      CHICAGO. 
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Telephones  and  Switchboards  of  Improved  Type. 

"CENTRAL  ENERGY,"  LAMP  SIGNAL,  MULITPLE  AND  EXPRESS  SWITCHBOARDS 

FOR  ANY  SIZE  EXCHANGE. 
MAGNETO    CALL   OR   CENTRAL    ENERGY   TELEPHONES. 


Transmitters  for  Local  Exchange 

and  Long  Distance 

Service, 


Specially  Adapted 
for  Central  Energy  Work. 


Absolutely  Non-packing  and 
Indestructible. 

THIS  WE  GUARANTEE. 


Eoiumbla  Receivers 

are  of  the 

Bi-polar  Type  and  are 

Guaranteed  to 

Maintain  their  Initial  High 

Efficiency. 


Furnished  with  Concealed  Cord, 

or 

Exposed  Connection. 


COLUMBIA    DESK   SET. 


Requires  no  wiring  to  the  coll  or  extension  bell,  the  generator  Induction  and  ringer  coils,  being  combined  in  one  unit, 
reducing  liability  of  open  circuits  from  multiplicity  of  binding  posts  and  connections. 

Columbia   Switchboards  have  no  SPRING  JACKS  mounted  therein,  same  being  transferred   to  the 

ends  of  the  Switching  Cords,  where  they  are  READILY  ACCESSIBLE  for  INSPECTION  and 

REPAIRS,   and  the   NUMBER   of  SPRING   JACKS   USED   is   BUT  80  PER    CENT. 

of   the    NUMBER    employed    In    OTHER    makes    of  SWITCHBOARDS. 

Columbia  Telephone  Manufactunng  Co., 

200  South  Clinton  Street,  CHICAGO,  ILL.,  U.  S.  A. 


The  Telephone  Company  of  America 

Long  Distance,  Central  Energy  System. 

The  only  up-to-date  100  per  cent,  system,  full  patent 
protection. 

The  only  first-class  system  at  a  cost  admitting  of 
no  competition. 

The  only  system  that  can  be  supplied  to  the  public 
at  two  cents  per  call. 

The  only  system  that  can  be  installed  in  every 
house,  office,  mill,  shop  or  other  place  of  business  at 
two  cents  per  call  and  insure  shareholders  a 
handsome  profit  on  their  investment. 

The  aim  of  the  Telephone  Company  of  America 
is  to  place  a  telephone  in  every  house  and  place  of  busi- 
ness and  to  limit  the  charge  for  its  use  to  two  cents 
per  call,  the  same  as  for  sending  a  letter. 

Installation  on  this  plan  admits  of  no 
competition. 

By  this  system  the  telephone  service  will  be  in- 
creased to  twenty  times  its  present  volume,  its  value  to 
investors  will  be  many  times  greater  than  that  of  any 
other  system,  while  the  cost  of  service  to  the  public  will 
be  only  two  cents  per  call,  or  one-third  the  lowest 
present  rates. 

The  central  office  and  station  telephone  apparatus 
are  of  the  highest  excellence  in  quality  and  appearance. 

For  particulars  write  or  call  at  the  office  of 

THE   TELEPHONE   COMPANY   OF  AMERICA 

719-721  Thirteenth  Street  N.  W.,  WASHIN6T0N,  D.  C. 


Write    for    a 


Catalogue 


describing   the  features 
of  the  ... 

UNION 

TELEPHONE 


SWITCHBOARD 


Every  point  In  design  and  oper- 
ation meets  the   most  ex- 
acting demands  of 
modern 
switchboard    practice. 


TMI 


Union  Switcliboard  Co 
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ALUS  CHALMERS  CO. 

;  SUCCESSOR      TO 

THE    EDWARD    P.  ALUS     CO.      FRASER    8  CHALMERS,      GA.TES    IRON    WORMS,        DICKSON     MFG.    CO. 

Milwaukee. Vis.  Chicago,     in,  Chicago, 111.  Scranton.Pa. 


AJI 


REYNOLDS-CORLISS  ENGINES 

FOR   ALL   POWER   PURPOSES. 


Highest  Types  of  Blow- 
ing and  Hoisting  Engines, 
Riedler  Pumps  and  Com- 
pressors. 

Special  Engines 


FOR 


Electric 
Light, 
Street  Rail- 
way and 
Rolling 


PuroGses. 
REYNOLDS 


COMBINED    VERTICAL    AND    HORIZONTAL    ENGINE 

Built  for  Wanhattan  Railway  Co.,  New  York.      Also  for  New  York  Rapid  Transit  R.  R.  (The  Subway). 


Cylinders  44  &  88x  60.    This  is  one  of  eight  engines  to  be  used  in  each  of  these  power  houses.     Each  engine  is  rated  at  8,000  H.  P.  for 
its  most  efficient  load,  and  is  to  be  capable  of  operating  continuously  under  a  load  of  12.000  H.  P. 


EDWARD  P.ALLIS  WORKS, 
MILWAUKEE,  WIS. 

GATES  WORKS, 
CHICAGO.  ILL. 


GENERAL     OFFICE: 

CHICAGCILL, 

HOM£  INSURANCE    BUILDING. 


FRASER  &CHALMERS  WORKS. 
CHICAGO.  ILL. 

DICKSON   WORKS, 
SCRANTON.PA. 


BRANCH 
=  OFFICES: 


NEW  YORK:  Broad  Exchange BIdg}  DENVER  ■■    1649    Tremont  St. 

PITTSBURG:  305  Oer.  Nat.  BankBldg.      SALT  LAKE  CITY:  Dooly  Block. 
MINNEAPOLIS:  416  Corn  Excfiange.        SPOKANE:    512  First  Ave. 


LONDON. ENO:  160  Dashwood House 
MKLbOURNE:   Australia. 

PERTH:  West  Australia. 


WESTERN    ELECTRICIAN 


January  25,  1902 


BALL 


ENGINE 


CHICAGO  OFFICE: 

1526  Monadnock  Building. 


kUL-     ENGINE     CO., 

ERIE,   PENNSYLVANIA. 


i 


HIGH-GRADE 


ENGINES 

VERTICAL  AND  HORIZONTAL. 
AUTOMATIC  AND  THROTTLING. 
BELTED  OR  DIRECT  CONNECTED. 

GUARANTEE    PERFECT    REGULATION    FOR     ELECTRIC     LIGHTING 

AND    POWER    SERVICE   FROM    2   HORSEPOWER 

TO   50  HORSEPOWER. 

W.  BAYLEY  &  SONS  CO., 

miLWAVKEE,    WIS.,  IT.  S.  A. 


The 

Pioneer 

Limited. 


Famous 
Train 
of  the 
World. 


Chicago— St.  Paul— Minneapolis 

VIA 

The  St.  Paul  Road. 

(Chicago,  Milwaukee  &  St.  Paul  Ry.) 

Equipment  and  Service 
Unequaled. 

Time  tables,  maps  and  information 
furnished  on  application  to 

F.  A.  MILLER,  General  Passenger  Agent, 
Chicago,  111. 


iJEFFREY 


ELEVATING, 
CONVEYING, 
POWER 
TRANSMISSION 


FOR  CATALOGUE, 


THE  JEFFREY  MFG.'CO. 
COLUMBUS,  0.   : 


fSheet  Steel  Indian  Cannesl 


■  Twenty.Two  Dollars,  Net    ubSs&hort^-BoTj-A 

%W.  H.  MULLDf  8.  »i  D«pot8t..8AI.EM.OHIO^ 


STUDENTS^ 

Will   find   that   the  Western 
Electrician    can    help    them 
wonderfully   in   the   study    of 
electricity.     Subscribe  now. 
I3.00   per  year,  in  advance. 

Electrician  Publisiiing  Co., 

Suite  510  Mai^uattiBldg.,      -     CHICAGO 


Arc  You  Alive 


GRAPHITE  RESISTANCE. 

Graphite   resistance  in   rods,    tubes   or   othervrise.      Any  resistance 
wanted — one  ohm  to  one    million    ohms.      Write    for    particulars. 


THE 

PENNSYLVANIA 

LIMITED. 

In  writing  from  New  York,  an  oflBclal  of 
one  of  the  prominent  English  railways,  who 
rode  on  ihe  Pennsylvania  Limited,  3ays : 
"I  had  a  most  pleasant  jonrney  from  Chi- 
cago lo  New  York.  Your  train  far  sur- 
passes anything  we  aspire  to  In  England.'* 
Special  information  regarding  the  superior 
transportation  facilities  offered  by  the  Penn- 
sylvania Short  Lines  can  be  obtained  by 
addressing 

MR.  H.  R,  DERING, 
Assistant  General  Passenger  Agent, 
34S  South  Clark  Btreet.    Chicago. 


"TELEPHONE 
TROUBLES 


...AND., 


HOWTO  FIND  THEM," 


JOSEPH  DIXON  CRUCIBLE  CO., 


Jersey  City,  N.  J. 


ABOUT  THE  PENNSYLVANIA  LINES. 

The  verdict  given  by  the  general  public, 
that  the  Pennsylvania  System  ofEere  tbe 
most  comfortable  and  quickest  service  from 
Chicago  to  Pittsburg,  Philadelphia,  Balti- 
more, Washington  and  New  York,  li  undis- 
puted by  thousands  of  patrons  who  hav» 
used  these  lines.  The  dining  car  service  is 
unsurpassed.  The  scenery  through,  which 
the  road  runs  is  the  moat  beautiful  of 
wlhlch  the  Eastt  can  boast— the  famous 
Horse  Shoe  Curve  alone,  being  one  ©f  the 
rarest  sights  to  a  visitor  from  the  western 
states.  The  traveler  Is  guarded  on  all 
sides  by  experienced  employes  and  no  paini 
are  spared  to  make  the  Journey  one  of  ease 
and  safety. 

If  you  contemplate  a  Journey  to  the  Bait, 
full    information    may   be  obtained   by   ad- 
dressing H.   R.  DERING, 
Assistant  General  Passenger  Agent, 
248  SoBth  Clark  street,   Chlc«ffo. 


CHICAGO   AND   FLORIDA  SPECIAL. 


BY 

W,  H.  HYDE  AND  J.  A,  McMANMAN, 

FORMERLY 

RASKINS'  TELEPHONE 
TROUBLES. 


This  Little  Book  is  Strictly  Up-To-Date  on  all 
Mutters  Pertaining  to  Telephone  Tro  ibles  and 
their  Remedies. 


Sent  Postpaid  for  25c. 


New  (seventh)  edition  just  out,  TO  pages. 
Many  diagrams  showing  connections.  A  com- 
plete hand-book  for  telephone  Inspectors- 
Telephone  exchange  managers  and  employes 
will  Qnd  this  book  a  great  help  In  locating  tel'3- 
phone  troubles  and  remedies  therefor. 


Electrician  Pubiishing  Co., 

510  Marquette  BldOii  Chicago. 


Via  Big  Four  Route. 

Through  sleeping  car  from  Chicago  to 
Jacksonville  and  St.  Augustine  commen- 
cing Jan.  6,  leaving  Chicago  i  p.  m.  daily,  [ 
except  Sunday,  from  Central  Station,  arriv- 
ing Cincinnati  9:05  p.  ra.,  Jacksonville 
8:15  and  St.  Augustine  9:30  next  evening. 

ONE    NIGHT    OUT. 

For  further  information  address  J.  C. 
TUCKER,  G.  N.  A.,  234  Clark  Street, 
Chicago. 


AS  SIMPLE  AS  ITS  NAME. 


The  Telephone 


By  J,  E.  HOMANS,  A.  M. 

352  pages. 

Cloth,  Price  $J.OO. 

An  up-to-date,  practical  treatise  on  the 
construction,  theory,  installation,  care 
I  and  management  of  telephones  and  their 
appliances. 

Sent  prepaid  on  receipt  of  price. 

Electrician  Publishing  Co., 

1 510  Marquette  Building,       Chicago,  IN. 


'    I  3u  travel  betweei 

i-<:  uisvii 

lNroiANAP< 

AND 
OO  VIA, 


MONON  ROUTE 


At<D  C.H.aP  Rjwy! 

LUXURIOUS  PARLOR  AND  OININO 

CA.RS    BV    DAY. 

PALACE  5LEEPINOAND  COHPARP 

MBNTCARS     BY     NIGHT. 

6    TRAINS    D.AIUY    BETWEEN 

CHICAGO  AND  THE   OHIORIVBR 

WHM<DOEI.         FRAKKJ.REEDAmPHa*.Ao,.  CHASKROCKWtU, 

PBu..oi-.^Mo«        CHICAGO.        ™"'^'"'- 


In  the  operatlDg  department  of  the  "Alton  Koad  "  are 
reqalred  to  pass  mental  and  physical  examlnatlonB 
calculated  to  secure  absolute  safety  to  passengers  and 
freight.  Fidelity,  promptnesa,  and  accuracy  are  re- 
warded by  the  merit  system,  the  result  being  that  one 
of  the  safest  railways  In  the  world  la 

"the    ONI.S'   -WAX" 


OBZfMkSO,    XxJUMOISi 
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Nothing  Succeeds   Like   Success 


Over  1 50,000  IHorseoPower  of  Babcock  &  Wilcox  Boilers  Sold  for  Electric  Generating  Plants  in  1901 

Our  Book  "STEAM"  Sent  Free  on  Application. 

THE  BABCOCK  $c  WILCOX  COMPANY, 


1215  MARQUETTE  BUILDING,  CHICAGO,  ILL. 


85  LIBERTY  STREET,  NEW  YORK. 


STEVENS' 
MECHANICALCATECHISM 

PRACTICAL  KNOWLEDGE 

FOB 

Stationary  and  riarine  Engineers.  Firemen,  EJectricians,  riotormen.  Ice 
Machine  Men  and  Mechanics  in  Qeneral. 


New  and  Original.    AU  Modern  Machinery  fuUy  described  and  explained.    TechDlcal 

Points  made  Clear  by  Word  and  Drawing,    Qutitlons  and  Answers 

for  Civil  Service  ExamJnatioBS.  etc. 


SUBJECTS  TREATED: 

WATER.  STEAM,  COMBUSTION.  SMOKE  PREVENTION,  BOILERS,  BOILBB 
CONSTRUCTION.  TESTING  AND  MANAGEMENT.  SAFETY  VALVES.  IN- 
JECTORS, PUMPS  AND  GOVERNORS,  STEAM  GAUGES.  LUBRICATORS. 
ENGINES.  COMMON  SLIDE  VALVE.  TANDEM  COMPOUND.  CROSS  COM- 
POUND RECEIVER  ENGINES.  HOT  AIR  AND  COMPRESSED  AIR  EN- 
GINES. TRACTION  ENGINES.  ELECTRIC  ENGINES.  AUTOMATIC  AND 
CORLISS  ENGINES.  CONDENSERS.  JET  AND  SURFACE.  ECCENTRIC, 
BALANCED  SLIDE  VALVE.  LINK  MOTION.  HORSE  POVFBRS  IN  DBTAIl,, 
INDICATOR.  REFRIGERATION,  ABSORPTION  AND  COMPRESSION  METH- 
ODS BRINE  AND  DIRECT  EXPANSION  SYSTEMS.  PUMPS,  VALVES. 
TESTS.  TABLES.  AMMONIA.  AMMONIA  FITTINGS.  LIQUID  AIR.  MACHINE 
SHOP  PRACTICE.  STANDARD  NUMBERS  AND  RULES.  PULLEY  SPEED 
CALCULATION.  SQUARE  ROOT.  LEVERAGE,  ELECTRICITY.  DYNAMOS. 
ACCUMULATOR,  RHEOSTAT.  TRANSFORMER.  VARIETIES  OF  DYNAMOS. 
PARALLEL  AND  SERIES  WIRING.  THREE-WIRE  SYSTEM.  MANAGE- 
MENT AND  CARE  OF  ELECTRIC  PLANT.  REPAIRS.  ELECTRICAL  MEAS- 
UREMENTS. MOTORS.  STATIONARY,  TROLLEY  AND  THIRD  RAIL  SYS- 
TEMS, CONTROLLER,  ELECTRIC  LOCOMOTIVE,  ELECTRIC  HBATINO 
AND  COOKING,  HOUSE  WIRING,  DIFFERENTIAL  GEAR,  B'RIOTION 
CLUTCH,  COMPOUND  CYLINDERS.  REVERSING  GEAR,  THE  STACKER. 
ALSO,  THE  ELEMENTS  OF  ALGEBRA  MADE  EASY. 

336  Pag€S.     240  Illustrations. 


(lOE,  $1.00.     Sent  anywhere  prepaid  on  receipt  of  price. 

Electrician  Publishing  Company, 

510  Marquette  BIdg.,  Chicago. 


►^^♦^♦♦***«.««^-»*«-«-«'»************ 


Do  You  Knovf 


how  fascinating  English  history  really  is?  That  England,  during  the  past 
thousand  years,  has  given  to  our  literature  more  heroes  and  heroines  than  all 
the  rest  of  the  world  and  ages?  What  do  you  know  of  the  private  and  per- 
sonal lives  of  her  queens,  who,  as  well  as  being  stately  sovereigns  with  pas- 
sions of  love  and  hate,  were  living,   palpitating  women? 

Do  you  know  of  that  king  and  queen  who  stood  barefooted,  and  "all 
naked  from  their  waists  upward,"  in  the  great  hall  of  Westminster?  Or 
what  plumber's  dog  licked  the  blood  of  a  king?  Or  why  Henry  VII  hanged 
his  four  English  mastiffs  as  traitors?  Or  what  king  apologized  for  taking 
so  long  to  die?     Or  why  Marlborough  and  his  duchess  were  disgraced? 

Do  you  know  the  story  of  Thomas  a  Becket  and  the  Emir's  daughter? 
Of  fair  Rosamond  Clifford's  bower  in  the  labyrinth  at  Woodstock,  and  the 
telltale  silken  thread  on  Henry's  golden  spur  that  led  to  her  becoming  a  nun? 
Of  Richard  II  and  the  fatal  trap-door  of  Vidomar?  Of  the  dreadful  warning 
that  hung  over  the  bed  of  Isabella  of  Angouleme?  Of  the  queen  who  was 
discovered  in  London,  disguised  as  a  cook-maid? 

Do  you  know  how  the  mere  fact  that  the  Duchess  of  Marlborough  putting 
on.  by  mistake,  tlie  queen's  gloves,  changed,  as  Voltaire  says,  the  destinies  of 
Europe?  Or  why  the  great  Elizabeth  and  her  prime  minister  had  to  deal 
secretly  with  Catherine  de'  Medici's  tailors?  Or  what  that  which  passed  be- 
tween '*Nan''  Boleyn  and  King  Hal  beneath  the  yew-tree  in  the  cloistered 
shade  of  Sopewell  nunnery,  meant  to  Wolsey? 

Those  who  are  interested  may  have  specimen  pages  of  a  work  that  will 
show  how  English  history  may  be  had  in  quite  a  different  way  from  that 
presented  by  Hume,  or  Rapin,  or  Macaulay,  or  Guizot,  or  Hallam,  or  Froude. 

PAMPHLET    SENT    OH    KEQUEST 

GEORGE  BARRIE  &  SON,  Publishers 

1313  WalnujIStreet  Philadelphia 

agents  wanted-liberal  commission 
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CEDAR  POLESandTIES 

GOOD   MATERIAL,        PROMPT    SHIPMENTS,  FAIR  PRICES 

/   CHEBOYGAN^    MICH. 

MENOMINEE,    MICH. 
^WEST    SUPERIOR.      WIS. 

E.E.NAUGLE    TIE  CO. 

155  ADAMS  STREET  CHICAGO. 


P/ease  /Pennon    y^estern  Electrician    v^hen  \Nriting. 


THE  TENNESSEE  LUMBER  CO. 

Ib  headquarters  for  red  cedar  and  chestoDt  tele- 
phone poles,  fence  posts,  barn  poles,  railway 
»nd  highway  piling,  locust  Insulator  plus,  and 
all  kinds  of  hardwoods. 

Main  Office,  Lewlsburi;.  Tenn.,  Branch  Office, 

Kellcrtoa,  la..  Oak  Mills.  Montlcello.  Ark. 


ASK  FOR 
.      THi: 


AWARDED  HIGHEST 
MEDAL  ON  TOOLS 
AT  PARIS  EXPO-    ^ 
SITION  OF    - 
1900. 


AWARDED 

HIGHEST 

MEOALONTOOLS 

AT  PAN-AMERICAN 

EXPOSITION 

THE  DICKE  TOOt  COMPANY, 

FACTORY:  DOWNERS  GROVE.  ILL. 

Eastern  OHice:  J.  E.  Way.  Manager. 

39  Corllandl  Slrcel.  New  York. 

Thos.  G.  Grier.  Eleclrical  Building.    Chicago. 

SI.  Louis  Office:  W.  N.  Mallliews  i  Bros.. 

320  N.  6th  Slreel. 


GASOLINE  MOTORS 


-FOR- 


BICYCLES,  VEHICLES,  LAUNCHES. 
LOWELL  MODEL  CO., 

NORTH  CHELIVISFORD.   MASS. 


TOOLS,   CROSS  ARM    BRACES, 
DISTRIBUTING     POLE   TOP£t. 

Iron  and  steel  work   dr 

EVERY  description. 

W.  H.  ANDERSON  &  SONS, 

18  Macomb  St.,  Detroit,  MJoh. 


vTHEHOLCOMB-LOBB  COMPANY, 

)    CEDAR  POLES  d^  POSTS    \ 


745   MARQUETTE:    BLDC 


RUBBER. 


YES, 
THAT'S  IT. 


The  handles  are  insulated  so  as  to  prevent 
the  user  receiving  any  shock.  The  CWEEW  BOOK  o{  Hardware  Specialties  tdls 
all  about  it.      And  quite  a  few  others  also. 

sivii-riH  &  he:ivikn\a//kv'  CO., 

CTICA  DBOP  FOBOE  &  TOOI.  CO., 

ASK  YOUR  DEALER  FOR  THESE  GOODS.       296  Bfoadway,  Now  York  City. 


R.    H.   LEAVITT, 

CAPRON,    ILL. 

Manufacturer  of 

STANDARD    ELECTRIC-LIGHT    AND    TELEPHONE 

CROSS-ARM   BRACKETS  AND   PINS. 

Write  us  for  prices.    We  like  it.   Will  sit  up  late 
and  rise  early  to  answer  you  and  till  your  orders. 


M.KLEIN    &  SON. 

LINE  BUILDERS'  TOOLS. 

Our  Tool  Book  tells    about   them. 
It  1b  of  Interest  to  all  linemen.  Get  a 
copy  now,     FREE. 
Headquarters  for  Linemen's  Tools. 

MATHIAS  KLEIN  &  SON.  "tn^cXfiSl''- 


HE 


Secured     quickly    through     Western 
Electrician  ''Help  Wanted"  ads. 


WE  ARE    NOW 
RE  PARED 

THE  BIGGEST  SEASON  EVER  KNOWN 

IN    THE    MANUFACTURE  OF 

YELLOW  PINE  CROSS-ARMS 
LOCUST  PINS,  OAK  PINS 
ELECTRICAL  MOULDINGS 
OAK    BRACKETS,    ETC. 

Large  Stock  Always  on  Hand 

CENTRAL   MANUFACTURING   GO. 

CHATTANOOGA,  TENN. 

Delivered    prices    quoted, 
^0^^  r.  0.  B>  cars,  your  city,  !n 

any  quanty. 

B^- WRITE  tS 


FIVE 

GOOD 

BOOKS. 


NEW  DYNAMO  TENDERS'  HAND-BOOK. 
INCANDESCENT  WIRING  HAND-BOOK. 
BELL  HANGERS'  HAND-BOOK. 
ELECTRIC  TRANSMISSlOfJ  HAND-BOOK. 
TELEPHONE  HAND-BOOK. 


Electrician  Publisbing  Co. 


Suite  510  Marquette  Building, 
CHICAGO,  ILL 


ONE 

DOLLAR 

EACH. 


Tanuarv  2^.   igo2 


WESTERN    ELECTRICIAN 


23 


CEDAR    POLES 

LINDSLEY  BROTHERS  COMPANY  WHOLESALE  PRODUCERS 

MENOMINEE, MICH.  PORTLAND,  OREGON     &  SPOKANE.WASM.     50-FDOT    TO  SO-FOOT    POLES    OUR  SPECIALTY 


25     foot     6,     5>i     6     and     7     inch 

30    foot     5,     6     and     6'--     inch  iP^^  I Pg!<S^ 

Michigan  White  Cedar,  5x5,  6x6,  and  6x6    ^T  I  ^^  ^^ 

Get  our  prices  on  these  or  any  otiisr  standard  sizes  for  quick  siiipment. 
MALTBY    LUMBER    CO.,  BAY  CITY,  MICH. 


CEDAR  POLES,TIES,  POSTS, ETC. 

A  complete  stock  of  these  commodities  con- 
venient for  immediate  shipment.  It  will  pay 
you  to  favor  us  with  your  inquiries 


SUCCESSORS  TO 
THE  PORTER-MORSE  CO. 


THE  MORSE  CEDAR  CO. 


PRINCIPAL  OFFICES, 
S.tGINAW,  MICU. 


'^jiJOiAMh^  OkflA^XOk^  §>M>^ki;vv«V  G^Jvcrw  ^ 


Michigan  White  Cedar  Poles. 


?  ? 


A  LARGE  ASSORTMENT,   ALL  SIZES. 

We  are  making  very  attractive  prices  on  a  large  stock 
of  25  foot  5  and  6  inch  top,  30  foot  7  inch  top  and  up. 

»      »       Orders  filled  promptly  In  carload  iots.   Correspondence 
^       -'       solicited.     Write  to  Escanaba,  Mich.,  ofTlce  for  prices. 

KELLOGG  SWITCHBOARD  &  SUPPLY  CO., 

Congress  and  Green  Sts.,  Chicago,  III. 


POLES,  TIES,  POSTS. 


THE  PORTER  CEDAR  CO., 
SAGINAW,   MICH. 


PRODUCERS.         We  want  your  inquiries  always. 


POLES 


W.  C  STERLING  &  SON, 

MONROE,   MICH. 

EloTaa  Pole  Yftrdi  Id  Vlchlgan. 


TIES. 


WUdleskl*  Froduceii  tor  W  y.ui. 


rrnAR  pn  fsjohnh.fowler 

JLU/I    \    I     ULuU         1705-7   FiSHCff  BLOC-,,  CHICAGO 


CEDAR  POLES. 

Piling  and  Street  R.  R.  Ties. 

C.  H.  WORCESTER  CO., 

MARINETTE,  WIS. 

Producers  and  Wholesalers  of  Whits  Cedar  Products. 


RED  CEDAR  PILING,  POLES  AND 
POSTS,  all  lengths.  J.  P.  MERBDITB 
CEDAR  CO.,  Memphis,  Tenn. 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  IP  to  80  ft. 


BERTHOLD 
&  JENNINGS, 

8Tk  LOUIS. 

Chemical  Building. 


CROSS 
ARMS. 

LONG  LEAP 

PINE  AND  FIR. 


Western  Electrician 

Want  Ads 


Iring 


>sul-fcs. 


<:EnARB)>,Es 


^lA^kiUklj 


"VARbs:  T^vcTOHNiNu,  MicK.  -  ^reeM3av."WT5.  _    New  UH^o^f.  "Wis. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Laift  Stock  Constantly  en  Hint. 


Poles 


IVI 


Manufactured  from  the  Best  Long  Leaf  Yellow  Pine. 
In   Carload  or  Less  Carload    Lots. 

THE  STANDARD  POLE  &  TIE  CO.,  44  BROAD  ST.,  NEW  YORK, 


WE  MAKE    A    SPECIALTY    OF 
WESTERN  POLES. 

LONG  LENGTHS   TO   80   FEET. 


CEDAR  POLES 


SHIPMENTS  MADE  DIRECT  FBO»  CARNEY    BROTHERS    COMPANY, 

iniun 


IDAHO. 


YARDS  AT: 

DULUTH,  MINN.       BALL  CLUB,  MINN. 
BLUEBERRY,  WIS.  DEER  RIVER,  MINN. 
CORONA,  MINN.       60WAN,  MINN. 
YORK,  MINN.  BUCK  DUCK,  MINN. 


6IO   Chamber  of    Commerce,   CHICAGO,  ILL. 
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January  25,  1902 


Westinghouse 

Type  F  Indicating  Instruments 

for  Alternating 
Current. 


Large  and  Open 

Divisions  Mean  Easy 

and    Accurate    Reading 


Westinghouse   Electric 

&  Manufacturing  Co.,  Pittsburg,  Pa. 

Sales  Offices  in  all  Large  Cities. 


ELECTRICITY  FOR  ENGINEERS. 

Latest  Edition,  No^vy  Published  in  One  Complete  Volume,  424  Pages,  Profusely  Illustrated. 
Just  the  Work  for  Engineers,  Electricians,  Dynamo  Tenders,  etc. 


PART  I.  CONTEMTS.-CHAPTER I:  Electricity;  Positive  and  Negative:  Cooductors, 
Kon-Conauf  tors  aad  Insulators;  ine'trn-Motive  Force;  Volts;  Resistance;  Onms;  Current;  Am- 
ptres.— CUAlTKli  II:  Dvnainns;  Matrm-ts;  Field  Coils;  Electro  Masnets;  Permanent  Magnets.— 
CHAPTER  III;  Armatures.  Coustructiou  of,  DilTerent  Kinds  of;  Commutators,  How  Made  and Con- 
aected:  Heating  of  Armatures:  Eddy  Currents.— CHAPTER  IV:  The  Current;  How  Produced; 
lOductlon:  Series  Wound  Dynamos;  Sliunt  Wound  Dvnanios;  Exciting  tlie  Fields;  Constant  Cur- 
WDt  and  Constant  Potential  Dvtiaiiius;  Series  and  I'arallel:  ]'arallel  or  Multiple  Arc  System.— 
JHAPTER  \':  ineandesrent  l.;iMijis:  I'ilatnents:  Couiiections;  Flashing:  Exhausting:  Testing; 
Oandle  Power;  operated  in  Series;  Automatie  (  iit-<  Mil;  In  :\IuUiple  Arc  or  Parallel;  Multiple  Series; 
Multiple  Series  tut-Out;  Three  Wire  System. -CHAI'TKi:  VI:  Tlie  Arc  Light;  How  Formed: 
Causes  of  Unsteadiness;  Rem'-dy.  Elfeet  of  Shades  or  Olobes;  Sliape  of  Carlinns  Cnder  DitTerent 
Conditions  of  Hurning:  Arc  [.amps;  Uegulatinti  and  Ciit-Otit  Mecliauism:  Action  of  (urront;  Clutch 
rAmpS;  Clockwork  Lami)S;  1  lonhle  Lamps;  Troubles  in  Limits.  — cHArTKi;  All:  luiumutatnrs 
md  Brushes;  The  r.rusli  ComiMiilators;  Jlrushes;  Dillereut  st\les  of  {'.rushes;  ])oulile  liruslu's; 
31ngle  Brus!ies;  Trouhles  witli  <'ommutators  and  P.rushes;  Correct  Position  of  P.rusbes;  Sparking 
it  Brushes;  C;ire.if  Itnislms  and  Commutators;  Flashing.— CMAPTElt  \'UI:  Current  Regulation; 
flaod  Regul  itl(m.  Ity  ro-iiti'Ki  of.  P.ruslies;  Resistance  Box:  K.-^lstanee  Coiis.— CHAPTER  IX: 
.American  Svstem  of  Auloiiiatic  current  Ivegulation;  The  OvnaTim:  Cegiilator;  Action  of  Regulator. 
CHAITEH  \:  lini«;h  ^v^te'ii  nf  Aiitomatii-:  Current  Reiiuhitinii;  I'.rusli  Armature;  Diagram  of  Cir- 
cuits throu-h  I'ynariio.  Keuuh.itnr  and  Lamps;  Dial  or  Kegiilatnr;  Care  and  Adjustment  of  Dial: 
DlalController.  Cin-iiifs  and  Com;,  etinris  of  jNo.s  Ilnish  livnaiim:  Circuits  of  C<im)iound  Wound 
ConstantP«it-nti;iii;i,i,|i  DMiamn.-^'UAPTEK  XI:  The  i:iliM,n  System;  Autnmatic,  Kpgulator; 
Circuits  of  l;e^'iit,i|.ir;  Cin-iiits  uf  Iniiamn;  Action  of  Reuiilatnr;  Howell  Pressure  Indicator;  Dia- 
gram of  Circmls.  Hesrriptioii  nf  Larts  and  O|.eratlou.-CIIAI'TK1;  XU:  Excelsior  Svstem  of  Auto- 
jnaticCurrenl  Ki-u'tilatinii;  jiviKtmo;  Armature;  Djau'ram  of  Circuits:  The  Regulator  and  Motor; 
^CtlOQ  of  ICe,'iilator.~C|[Arri:i:  XIIl;  Schuvler  System  (,i  Autnmatic  Current  Regulation; 
Dynamo;  Armalure,  c.miiruilal'.r  and  Lrusties;  Diagram  of  Circuits  in  Armature  and  Field;  Regu- 
lator; Circuits  In  Kegulatnr.-CilAl'TEit  XIV:  Thnmson-Ilnustnu  System  of  Automatic  Current 
Regulation;  Dyiiam..;  Armature;  Commutator  and  Brushes;  Controlling  Macnet;  Wall  Controller; 
Diagram  of  Circuits;  Air  Llast.-CHAI'TKR  XV:  Waterhouse  Svstem  of  Three-Brush  Automatic 
Current  Keu'ul.ilioii:  D\namu:  l^xtra  Brush:  Resistance  Coils  :uid  Regulator.  CHAPTERXVI: 
Ampere  .Meters;  laimeruial  Seiil  ■;  Solenoid  Meters.— (TIAPTKU  XVII:  Voltmeters;  Pressure 
and  Potential  ImliiMlurs.-CllAi'TEK  WTII:  Testinu';  Cahaiiometers;  Astatic  Needle;  Differ- 
ential Apparatus. -dlAPTKlt  \IX:  "SVIieatstone  BridK*' or  lae.-trical  Balance;  Diagram  of  Cir- 
iOltsaod.Mi  hndsofusr-:  Bridu'e  and  Rheostat:  Round  Form;  S-juare  Form.— CHAPTER  XX: 
The  Magn.-to:is  a  Testing  Inscrumeut;  Arniature:  Field;  Bell;  Diagram  of  Circuits.-CIIAPTER 
iXI:  Cuupiin-,'  Dynamos  Together;  In  Series;  In  Shunt;  Series,  Shunt  and  Compound  "Wound  Ma- 
chines.-CIL\  I' ILK  XXII:  Switches  and  Switchboards;  Loop  Switch;  Plug  and  Socket;  Change 
Over  Plug  and  Socket:  Conclusion.  CHAPTER  XXXIII:  Electric  Motors;  (ieneral  Principles  the 
Same  as  in  I  )ynajnos;  Tyjios;  Shunt  and  Series  Motors  Suitable  for  all  General  Purposes;  Regula- 
ttonof  Shunt  Motors;  Of  Sories  Motors;  Counter  E.  N.F.;  Direction  of  RotacloD  and  Direction  of 
Ourrent;  Starting  Motors:  Diagram  of  CoDoecUoD. 


PART  II.  CONTENTS.— CHAPTER  I:  Alternate  Current  Dynamos;  Principles  of  the 
Field:  Field  Current  Arniature;  Winding;  Connections;  Lamination;  DitTerent  Types  oT  Alterna- 
tors; Regulation;  Leading  Systems;  The  Brush  Generators:  Magnets;  Armature;  Principles  of  In- 
duction.—CHAPTER  II:  D>'namos,  Continued ;  The  Mordey  Alternator;  Stationary  Armatures; 
Field  Magnets;  Ferrantl  Armature;  Field  Magnets;  Winding;  Collectors.— CHAPTER  III:  Dyna- 
mos Concluded;  Siemens  Dynamo;  Best  Magnetic  Circuits;  Stanley  Constant  Current  Dynamo; 
Tlie  Armature;  Self  Induction;  Regidation.— CHAPTER  lY:  Induction  Coils;  Converters;  Trans 
formers;  Economy  of  Distribution;  An  Electrical  H.  P.;  Losses  in  Conductor;  Induction  Coils;  Ef 
feet  of  Induction:  Transformers.— CHAPTER  V:  Transformsrs  Continued;  Induction  Colls;  Cott 
verters;  Transforming  Up  and  Down;  Design  of  Transforn^or.s;  Tlie  Static  Charge;  ProtectlOD 
Against;  Grounding  the  Secondary;  Otlier  Devices- The  Foil  Frotector;  Different  Types  of  Trans 
formers.— CHAPTER  VI:  Transformers,  Concluded;  Fuses;  Regulation;  AVindingof  Transformers, 
Connecting  to  Circuit;  Regulation;  Safety  Fuses.— CHAPTER  VII:  Parallel  System;  Series  Are 
Light  System;  Diagram  of  Circuits;  Parallel  System;  Primary  Circiut;  Secondary  Circuit;  Plactng 
of  Tran'slormers;  Fuses;  Diagram  of  Series  Arc  Light  Circuit.- CHAPTER  VIII:  Lines  of  Force; 
Hysteresis;  iVLignetic  I'enetration;  The  Circuit  of  Lines  of  Force;  Experiments  witli  Magnet, 
Rajiiditv  of  Reversals  and  Hysteresis.— CHAPTER  IX:  Arc  Lamps;  In  Series;  The  AA'ostinghous* 
Arc  Laiup:  1  »iagram  of  Circuits  in  Lamp;  Action  of  the  Mechanism;  Flr.t  Carbons.— CHAPTER  X; 
Arc  Lamps,  in  Multiple;  Slatterv  Dlflerential  Lamp:  Mechanism  of  Lamp;  Its  Operation.— CHAP 
TERXI:  Measuring  and  ludii-ating  Apparatus;  Instruments  for  Use  with  Alternating  Currents 
Differ  from  those  used  with  Continuous  Currents:  Ammeters;  Voltmeters;  Description  of  Several 
F'orms  of  Instruments. -CH.Vl'TER  XII:  Measuring  Instruments.  Continued:  Hot  Wire  Instm 
ments:  TheCardew  \  uUmeter;  Details  of  the  Instnuiient;  Low  Potential  Voltmeter.— CHAPTER 
XIII:  A'oltmeters;  Double  Coil  Aoltiiieter;  Two  Types.— CHAPTER  XIY:  Spring  Meters;  Curled 
Spring  Meter.— CH A  I'TKH  XV:  Twisted  Strip  Instruments;  Diagram  of  Connections  and  Opera 
tlon  of  Instrument.— CHAPTKR  XA'I:  KeeordingMeters;  Stanley  Meter;  Construction  and  Prln 
clplesof  operation;  Diat,'ramsoE  Parts;  Slatterv  induction  Meter;  Description  of  Parts  and  Pria 
ciples  of  Operation;  Watt  Meter;  Thomson  Meter.— CHAPTERXA  II:  Generators  In  Parallel- 
Dillicultles  in  (Operating:  Alternate  Cnrrent  Generators  In  Parallel;  Arrangements  of  Circuits  and 
Machines  for  Operating  in  Parallel;  Diagram  of  Common  Arrangement  of  Machines  and  Clrcuita.— 
CHAPTER  XVIII:  Ohm's  Law;  Streufilhof  Current;  Formulas  and  Examples;  Power  and  Hm* 
ing  Effects  of  Currents.— CHAPTER  XIX:    Ground  Alarms  and  Leak  Detectors. 


PRICE,  $2.50. 


Orders  for  above  book,  or  any  electrical  work  published  promptly  sent  on  receipt  of  price,  postage  prepaid. 


ELECTRICIAN  PUBLISHING  CO.,  5I0  Marquette  Bidg.,  CHICAGO. 


January   25,    lyoj 


WESTERN  .  ELECTRICIAN 


'■^5 


^•♦•♦•♦•^  ♦•♦•♦•♦•♦•♦•♦0»«»«<X'»<-»«»<L»»»C'»«»»'»«»«»«»»^»»» 


Fort  Wayne  electric  works 


(INCORPORATED  ) 


The   Latest   Development 
in    Transformers, 

OUR 

"WOOD"  TYPE  A 

OIL  TRANSFORMERS 


OUR  BULLETIN   NO.   1013 

WILL  GIVE    YOU    DETAILS. 

WRITE  FOR  ONE. 


TYPE   A   5  Kw  UNIT 


Main  Office  and   Factory, 


SOME   FACTS: 
Highest  Efficiency, 
Best  Regulation. 
Low  Core  Loss. 
Interchangeable 
Primaries 
and  Secondaries. 
Careful 

Mechanical  Design. 


♦ 

X 


Fort  Wayne,  Ind. 


►«»«»«»«»«»«»>»»»«*«^«»>*»»»*M 


WESTERN  ELECTRICIAN'S 


ARRANGED    IN     BOOK    FORM,    POCKET    SIZE. 

10  Cents  per  Copy.    Send  for  It. 

ELECTRICIAN  PUBLISHING  CO.,  ""bS"'  CHICAGO 


WESTERN     EmCTRICIAN 


MADE  RK^HT 

SOLD  RIGHT 

SAVES  TROUBLE 

ASK  YOUR  DIALIR 

FOR  IT! 

TRY  ONE  AND  BE 

CONVINCED. 


HAZARD  MANUFACTURING  CO., 

Wires  AND  Gables. 


HIGH-GRADE  RUBBCR' 

COVERED, 

WEATHERPROOF 


40c. 

•nc. 

rpald 
Ice. 


SBiriBAt.  OmCK  ASD  WOBKS, 

WIlkesbaiTO.  Pa. 


MAQNCT,  OFFICE,  ANNUNCIATOR  WIRE. 

Niw  York  Office,  CBicAooOrFiCK, 

no  noy  St.  1201-2  Marquetta  Bldf 


^1  —^ 


on  receipt  ul  pri 

WrIU  lor  Clitnlir. 

SPIES 
ELECTRIC  COMPANY. 


S7-8*  W  Van  Burtn  St. 
CHICAGO,  ILL. 


VULCANIZED  FIBRE. 

Highest  grades  for  electrical  {nsulatlon  and  mechanical  pitfpoui.  In  thects. 
tuKt,  rods  and  special  shapes.     Catalogue*  and  samples  oa  application. 

VULCANIZED  FIBRE  CO.,  -    Wilmington,  Del. 


Sa*s  Your  Commutators  b)  ifslng 
K.     &    W.     DYNAMO     BRUSH     AND 


THE 


COMMUTATOR  COMPOUND. 

Th*  CH«ap«tl  and  Beet  on  the  Ma.ket. 

_  ..    .   ,,^.    ..,,-....      _..         ..    ,^^2jj_ 

mmu- 

<    Lluhl 

.iit'ir.K.     >;iiiii»l.«  of  Compouni!  FRBE. 


KARTAVERT. 

HARD  AND  FLEXIBLE  FIBER  IN  SHEETS.  RODS  AND  TUBING. 

b\>T  Eli'Ctrlcal  and  Weclianical  Purpose.-:,  Ballway  Dust  Guards,  Washers 
aud  Packing;!.    Patcai  ln!JUlatlD[{  Cleats. 


MAWrPACTlTRKD  BT 


THE  KARTAVERT  MANUFACTURWe  CO.  WlfinlngtOD,  Dll. 


W    TSY  OME  ^ 

CHICAGO  ILL.  USA         '    ■;   ,:.■■   ••; 


BLOWERS  ^TOUGES 
ENGINES  •  MOTORS 
OENERATING  SETS 
STEAM  »EATIN€i 
VENTILATING  JiNJ> 
1>R>YING  APPARATUS 
MECHANICAL  BRAFT 


llillUiUllIlilllKilUjI 


GARR  COMMUTATOR  TRUING  DEVICE. 

DIRtCTLY  AHACHABLE  TO 
ANY  MACHINE  HAVING  A 

REMOVABLE  BEARING   GAP. 

Built  In  Two  Sizes. 

TYPE  A. 

Oi  .-r;:!     .-    on    (lommiita- 
•  (II  ^  ^,,,  .1,  f»nd  iii.'lddliiL' 


TYPE  B. 

Adfti't^rl  in  PomniutstOTB 
-t>3r  a&d 


'i^ecKay  Enginetriftg 

THE  AKRON  ELECTI^SSftt.  MANUFACTURINfi^CO.,    AKRON,  OHIO. 


I  Black  Diamond  File  Works  I 


4^ 
♦J 
♦?■ 
4S 
4^ 
♦? 

49 
♦J 

49 
49 

49 
49 


Kat.  1803. 


IBC  18*5. 


Twelve 
Medals 
Awarded  at 
Internaitonal 
Expositions 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
1895. 


OTK   GOOI>e»  ABE  ON  SALK  (!«  KVKBT  1,EAI>IN6  HABOWABK 
l»TOBK  IN  THK  ONITEU  STATEM  AND  CANADA. 

G,  &  H.  BARNETT  COMPANY 

PHILADELPHIA,  PA.  i^ 


Insulated 
Rubber 
Wires  and  Cables. 

John  A.  Roebling's  Sons  Co« 

WORKB    AT 

TRENTON.  N.  J. 


NEW    NATIONAL    CODE 

"I  XL" 

Triple     Braided    Weatherproof 
and  Slow  Burning  Wire. 

complete  stock  on  hand. 


St.  Louis  Electrical  Supply  Co., 


8T.   LOUIS. 


Vuii     AAA>  #3«UD    PIB    AIIUIi       PuMlsMntcCompanr.CtilcAffo! 


CHICABQ,  FEBRUARY  1, 1902. 


Entered  nt  Chlcapro  PostoflSce  as  f  A   A«m—»    ■    Aj^nu  Un      C 

mall  matter  or  the  second  claes.  lU  WIITS  A  VUPYi  HUi    d% 


SIMPLEX 


INSULATED 
WIRES   AND   CABLES. 


RUBBER  COVERED.  WEATHERPROOF.  UNDERGROUND  *ND  SUBMARINE. 


aCSTCRN   6CLt.lNG  AGENT. 

H.  R.  HIXSON, 

1  l37Monailnock  Block.  CHICAGO 


Simplex  Electrical  Company, 


7S-ei   Cornhlll,  BOSTON,  MASS. 


iS^«'^. 


1S89— Paris  Exposition, 
Medal  for  Bnbber  Insolation. 

1893-WorId's  Fair, 
Medal  for  Bnbber  Insulation. 


TRADCMARK, 


THE  STANDARD  FOR 

RUBBER  I>!$lTI.ATIOK. 

Sole  Manufacturers  of 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  "Xf"  Wires. 
THE  OKONITE  CO.,  Ltd. 

ll!l."i';i„S-8;:e\'e';. !""'8.rs.        253  Broadway,  New  York.       §,!Vh*;5K1S"""' 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paranita  Rubbar  Cavarad  WIras  and  Cablaa, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 

TELBPHONB.  TBLEaRAPH  AND    PIRB  ALARH   CABLES. 

All  Wires  are  tested  at  Factory.  jrONKSBOBO,  IKD. 


m 

UNIFORM  DIAMETER.       ^^^H 

■v^^Sni 

atstaiuMPBgtf^^^^^ 

P 

^m^^^ 

Henry  H.   Humphrey, 

Consulting 
Electrical  Engineer. 
Central  Lighting  Stations, 

Queen  $c  Co., 

1010  Chestnnt  St.,  Phila. 

480  MONON  BLBG.,  CnlCAW. 

Elkctric  Power  Tranfmissioh. 
Suite  1305,  Chemical  Bldg.,  St.  Louis. 

Acme  Teating  Sets,  Queen-WIrt 
Switchboard  Instruments,  X-Rajr 
FocusTubes,  Induction  Colls. 

TMAftC  ■«IIH 


CRESCENT  RUBBER  INSULATED 
WIRES  AND  CABLES 


IVational  Code  Mtandard. 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

Main  Office  and  Factory.  TRENTON,  N.  1. 


New  York  Office. 
B3  BARCLAY  STREET. 


STERLING    EXTRA    INSULATING    VARNISH. 

Sterling;  Extra  Black  FinlshlnK  Tarnlsb, 

Sterlingr  Black  Air  Drying:  Tarnish, 

Sterling  Black  Core  Plat«  VarnUh. 


THE  STERLINa  VARNISH  CO., 

Pittsburg,  Pa.,  U.S.  A. 


THE  STERLING  VARNISH  CI., 

26  Colmore  Row,  Birmingham,  England. 


CLASS 

WOOLI 

FOR  STORAGE  BATTERIES   AND   LABORATORY 

WORK,  FILTRATION  PURPOSES,  ETC. 
82  alb.    Discount  furnished  on  application. 

CLASS  WOOL  MFC.  CO., 

207  W.   Madison  St..                           CHICACO. 

ELECTRICAL     ENCINEER- 
INC  TAUGHT  BY  MAIL. 

Wrlteforotir  free  illustrated  boolc 
**Caa  I  Become  aa  Electrical  Eotfueer?** 

W«  teach  Electrical  Engine* -lug,  Ele<v 
trie  LlgbtiB?,  Electric  Railwa:  3.Uecban> 
leal  Eaginterinf,  Mechanica:  Drawing, 
«tc.,  at  joor  home,  Dt  malL  Inatitubi 
Indorsed  by  ThoB.  A.  Edison. 

Electrical  Engineer  Institute, 

Dept.  K.  24$-242  W.  234  St..  New  York. 


BARE  AND  INSULATED 

ELECTRICAL  WIRES 

OF  EVERY  DESCRIPTION. 

CROWN  RAIL  BONDS. 

AMERICAN  STEEL  &  WIRE  GO. 

CHICAGO.      NEW  YORK.      DENVER.      SAN  FRANCISCO. 


2,000  IN  USE. 

Bipolar  and  Maltlpclar  Votor. 
{TO-?  J^to  GO  honepow.r.  Djaa. 
moa rron lOURhtatoTOO.  WsmU 
or  rent.  Good  proflta  for  agen... 
Tte  Beliirt  Ekt.Mlt.Co.,Troy,Ott«. 


For  Porcelain  or  Clay  In* 
Buiating Specialties,  such  as 
Buslrings,  Knobs  or  Cleats, 
Address, 

THE  AKRON  SMOKING  PIPE  CO., 

MOCADORE.  OHIO- 


l-T-E 

CIRCUIT  BREAKERS 

CUTTER  ELECTRICAL  CO..  PHILADELPHIA 


EXCHANGE  EQUIPMENT. 

TELEPHONES-ALL  KINDS.    TEST  SETS-DESK  SETS.   We  help  new 
companies  tosfart  right  and  old  exchanges  to  improve, 
ERICSSON  TELEPHONE  CO.,2g6  Broadway.  New  York. 


LIGHT 


If  you  want  light  to  see  objects  below  the  lamp 
USE    SHELBY    LAMPS. 

IS  C.  p.  Horizontal  are  14  C.  P.  Vertical.  Other  makes  are 
7  C.  P.  Vertical. 

THE   COIL    DOES   IT-IT'S    FLATTENED. 


LIFE 


The  Longest  Life  at  Best  Efflcienoy. 
SHELBY       USEFUL       LIGHT      LAMPS. 

Pat.  Oct.  ao,    1900. 
A   TRIAL   WILL    PROVE   OUR   CLAIMS. 

THE  SHELBY  KLECTRIC  CO.,  SHELBY,  O. 


lyESTIIH  ElBGMcal  In^tamen!  (Jo., 


Waverly  Parli,  ESSEX  .CO.,  N.  J. 


HtaiidSTd  PortBbU  Altemstinc  uid 
DiTCOt  Current  WBttin«t«r  for 
I-amp  Teatlac 


BERLIN:  European  Weston  Electrical  instru- 
ment Co.,  No.  88  Ritterstraise. 

LONDON:  Elliott  Bros.,  No.  101  St.  Marline 
Lane. 

The  Weston  MM  PortaMe 
Direct  Readiig 

Voltmeters  and  Wattmeters 

jFOB— — 

ilternating  and  Direct  Current  Circuits 

Are  the  only  standard  portable  in- 
struments ot  the  type  deserving  this 
name.  Write  for  circular  and  price 
lists  8  and  9. 

Uentloa  the  Wavrxitx  Buutbicluc  wtien 
writing  for  cataloeuOT. 


CONTINUOUS  RAIL  JOINT  COMPANY 
OF  AMERICA. 

GENU  OFFICES:  CENTURY  BLDG.,  NEWARK,  N  I . 
OVER    TEN    THOUSAND 
(10,000)  MILES  IN  USE. 

Highest  Award  in  its  Class  at  Paris  Exposition 
1900,  and  Pan-American  Exposition.  Butljlo' 
1901. 


WILLYOUNG  X-RAY  APPARATUS. 

We  have  Just  published  a  new  JZ-page  caUlogue  entitled.  "WiULVOUNa 
INDUCTION  COILS.  X-RAY  .MACfllNES  AND  ACCESSORY  APPARATUS."  It  describe, 
and  pictures  our  Type  P.  "S:  h.  Machines  for  Battery  and  Power  Circuits.  Also  our 
"Short  Core"  Portable  Machines,  our  "  Alodei  0"  Coils,  etc.  We  also  list  the 
Cunningham    Mercury   Jet    Interrupter,  the  Caldwell  Liquid  lnterruptor.  etc..  etc. 

SEND  lOc  IN   STAMPS  FOR   No.  607. 

TUBES,  FLUOROSCOPES.  X-RAY  STANDS,  ETC.,  ETC. 
Recent  sales  to  Lowell  Observatory:  Dr.  Wm.  A.   Pusey,  Chicago:   St.  Loula  X-Ray 

Laboratory;  St.  Luke's  Hospital,  New  York:  New  York  Hospital,  Etc.,  Etc. 

ELMER    G.  WILLYOUNG,  97-99  Frankfort  St..  NEW   YORK.  N.  Y. 
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DIEHL  ELECTRIC  FANS 


CEILING  FAN  No.  28. 


Excel  in 

Design,   Construction 

and 

Efficiency. 


f 


For  all  uses 

and 

Currents  except 

Alternating. 

WRITE  FOR  1902  CATALOGUE. 


DIEHL  MANUFACTURING  COMPANY, 

rH^w^o^Ts^    ELIZABETHPORT,    IM.  J. 

SHOW  ROOMS:    661  Broadway.  New  York:   192  Van  Buren  Street,  Chicago:   128  Essex  St.,  Boston:  12t7  Filbert  Street,  Phlladtlphia;  Newman-Sprangley   Co,   Ltd.,  New  Orleans. 


R.  &  S. 

@^ 

As  1 
Will 
of  d 
pric 

neat  a  concealed  rosette  as 
find.     Highly  desirable  beca 
esign,  workmanship,  finish 
e.       GET    OUR    PRICES. 

you 
use 
and 

PAJ 

NEW  YORK. 

5S  «c  SEYMOUR, 

SOL.VAY.   IM.  V. 

CHICAGO.     BOSTON.     CINCINNATi.     SAN 

INC. 

FRANCISCO. 

MAXIMUM     rFFIGIENGY 


INIMUM 


E 


XPENSE 


THE  "A  B  C"  SYSTEM  OF 


Mechaflical  Draft 

REDUCES  TO  A  MINIMUM  THE  INITIAL  AND 
OPERATING  EXPENSE  OF  CREATING  AND 
MAINTAINING  A  UNIFORM  DRAFT  UNDER  ALL 
CONDITIONS.     INCREASES  BOILER  CAPACITY. 

Our   Catalogue    No.    I  I8Q,   Gives   Particulars. 


AMERICAN  BLOWER  CO.,  Detroit,  Mich. 

NEW  YORK,  141  Broadway.  CHICAGO,  Marquette  BIdg. 
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THE  ELECTRIC  STORAGE  BATTERYCO. 


phii.ade:i-pmia, 

rue  ♦Cbloribc  Hccuinulator'  f*"*,  PZ"*!'.^'?*^*'''''^'^'^''^''!!:  ^^a//«.ajr». 

Isolated  Lighting   and  Power  Stations,  Fire 
Alarm  and  Telegraph  Service,   Train  Lighting,  Laboratory,  Etc.,  Etc. 

The    ']£yibe    HCCUmUlatOr"   ror  Electric  Vehicles. 

PRICE   USTS  AMD    DESCRIPTIVE  BULLETINS   FORWARDED    UPON   REQUEST. 

Sales        )  „  v        ^■ 

[;..-,.i'    f  MIcslK'ny  Ave.  nnci  llilliSl.       100  Kroaclwiiy. 


UOSTllN,  CllICACO.  ■  IJALTIMOIIK,  ST.    LoUlS,  SaN  KRANCIHCO,  (.Il.BVELANn.  DbTROIT, 

fiOcilalcSl.     Mariiucllc  Bldf^.     I'^iiuitablc  likl^'.      W'aiiiwrif^ot  IJkl-,'.      Nevada  Itlock.      New  Enf,'land  BUk-      Michit;an  KIcctric  Co. 


PLATINUM   FOR  CONTACT  POINTS  IN  ELECTRICAL  INSTRUMENTS. 
PLATINUM  FOR  TELEPHONES.    PLATINUM  FOR  ELECTRICAL  INSTRUMENTS. 
Wl  sell  PLATINUM  in  any  quantity,  cillier  large  or  small.    We  buy  PLATINUM   or  anytliing 
containing  PLATINUM,  in  any  quantity. 


For  Incandescent  Lamps  and  Everything  Else. 

MANUFACTURERS  OF  PLATINUM   IN  ALL  SHAPES. 


Newarl(,  N.  I. 


New  York  Office,  120  Liberty  Street. 


KNIFE  SWITCHES 


WE  HANDLE  .... 

ALL  SIZES 
andCRADES 

AND     CARRY     ALL     STYLES 
IN    STOCK. 


Prices   In    proportion. 
>^^^.       SOIVIE     I 


^""^  STANDARD  ELECTRIC  CO., 

I  13  W.  3rd  Street,  CINCINNATI,  OHIO. 


CONDUIT 

AND 

FITTINGS 

made  in  the  same  factory  give 
the  best  results.  For  every 
type  of  Conduit  wre  manufac- 
ture we  make  a  complete  line 
of  Junction  Boxes,  Outlet  Plates,  Fittings  and  Tools— which 
is  something  no  other  conduit  manufacturer  does.  Send 
for  Cataogue  No.  03404. 

SPRAGUE  ELECTRIC  COMPANY. 

Gener&l  Offices:  527-531  West  34th  St..  NEW  YORK. 


FOR    MOLDING     HAVING    A 
INCH  THICKNESS  ON  THE  BACK 
:    :    ADD  SI. 00  PER    1,000 


NOTICE ! 

AUTOMATIC    TURNINGS  AND    DUPLICATE    WOOD- 
WORK  OF  EVERY  DESCRIPTION    OUR   SPECIALTY. 

Catalogues  Issued. 


FFRRIIARY  let     THE  PRICE  ON  HARDWOOD 

rcDnuwni  isi,  molding   and  capping. 

FOR  TWO  WIRES,  ■4-INCH   GROOVES  (No.    14  WIRE), 

WILL  BE  $6.00  PER  1 ,000  FEET.  IN  1 ,000-FOOT  LOTS. 

A  LIBERAL  DISCOUNT  ON  QUANTITIES. 

G.  H.  LEVER  MFG.  CO.,  Chicago. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Akron  Electrical  Mfg  Co — 

Akron  Smokiug  Pipe  Co 1 

Alden  Electric  Co II 

Amber  Electric  Mfg  Co 12 

American  Battery  Co 10 

American  Blower  Company..  2 
American  District  Steam  Co.,— 

Amer.  Electric  Fuse  Co — 

Amer.  Electrical  Heater  Co..  10 

Amer.  El.  Telephone  Co 15 

American  Electrical  Works. .11 
Amer.  Reflt.  A  Lighting  Co.  10 
American  School  of  Corresp.. — 
Amer.  Steel  &.  Wire  Company  1 

Anderson  &  Sons,  W.  H 18 

Anderson  Tool  Co. ,  The — 


Badt  ACo.,  F.  B 10 

Baker  &  Company 3 

Ball  Engine  Company 17 

Barnes  Company,  Wallace — — 
Barnett  Company,  G.  J:  H — 22 

Barrie  A.  Son,  Geo 21 

Bay  ley  A  Sous  Co..  W 17 

Berthold&  Jennings 19 

Besly  &Co.,  Charles  H .22 

Big4Route 17 

Bissell  Company,  The  F 22 

Bossert  EL  Construction  Co..  6 
Bowers  Manufacturing  Co.. .22 
Brunt  Porcelain  Works,G.  F..  7 

Bullock  Electric  Mfg.  Co 11 

Bunnell  Telegrap.  &  Elec.  Co.— 
Burnley  Battery  A;  Mfg.  Co  ..— 

Carney  Brothers  Company.  ..19 

Central  Electric  Co 5 

Central  Telephone  &.  El.  Co . .  J6 

Century  Glass  Co 9 

Chasfi-Shaffinut  Company... J4 

\ 


Chicago  &  Alton  Railroad 17 

C.  &N.  W.  R.  R 17 

Chicago  Edison  Company —  4 
Chic.  Fuse  Wire  A  Mfg.  Co...  13 
Chicago  Insulated  Wire  Co..  1 

C,  M.  &St.  P.  R.  R 17 

Chicago  Telephone  Co 13 

Colorado  Lamp  Co.,  The — 

Columbia  Telephone  Mfg.Co.— 
Continental  Tel.  Const.  Co..  14 
Continuous  Rail  Joint  Com- 
pany of  America 1 

Crescent  Ins.  Wire  &  Cbl.  Co.  1 
Crocker-Wheeler  Company..  4 

Cutler-Hammer  SIfg.  Co 6 

Cutter  Elec.  &  Mfg.Company  1 

D.  &  W.  Fuse  Company — 

Dearborn  Drug  A  Cbem.  Co  .  9 
Diamond  Meter  Company  ..  20 

Dicke  Tool  Company — 

Diehl  Manufacturing  Co 2 

Dixon  Crucible  Co.,  Joseph..  17 

Edison  Decorative  *&  Minia- 
ture Lamp  Department 10 

Edison  Mfg.Company 13 

Edwards  &.  Company 16 

Eldredge  Electric  Mfg.  Co  .  .— 
Electrical  Engineer  Institute.  I 
Electric  Appliance Company.lO 
ElecMotorA  Equipment  Co  21 
Electric  Storage  Battery  Co..  3 
Electrician  Pub.  Company...  18 
Ericsson  Telephone  Company  1 
Eureka  Electric  Company 15 

Faries  Manufaeturing  Co II 

Farr  &  Farr 15 

For  Sale"  Advertisements..  12 


Ft.  Wayne  Elec.  Works.,  Inc.21 

Fowler,  .Tohn  H 19 

Franklin  Eng.  &.  Elec.  Co....I2 

General  Electric  Company.. .  4 
General     Incandescent     Arc 

Light  Company 13 

General  Incand.  Lamp  Co — 

Genevieve  Company 13 

Glass  Wool  Mfg.  Company.. .  1 

Goodchild  A  Welsh 9 

Great   AVestern    Smelting   & 

Refining  Comoanj'...      .   .. — 

Green  Fuel  Economizer  Co...,  18 
Gregorj' Electric  Company  ..12 
Griggs  Manufacturing  Co 15 

Hartford    Steam    Boiler    In- 
spection A  Insurance  Co.. . — 
Hazard  Manufacturing  Co..  ..— 

Heath  Electric  Company 10 

Hobart  Elec.  Mfg.  Company..  1 

Hoffman,  G.  W 12 

Holcomb-Lobb  Co — 

Holmes  Fibre-Graph.  Co — 

Houston  &  Liggett 18 

Humphrey,  Henry  H 1 

Illinois  Electric  Specialty  Co.l3 

Illinois  Maintenance  Co 12 

Incandescent  Electric  Light 

Manipulator  Company 10 

Indiana  Rub,  A  Ins.  W.  Co...  1 
India  Rubber  A  Gutta  Percha 

Insulating  Company — 

Internai'l  Corres.  Schools  — 16 
International  Tel.  Mfg.  Co. ..15 

Jeffrey  Manufacturing  Co... .17 
Johnston,  Thomas  J 11 


Kartavert  Manufacturing  Co. — 
Kellogg  Switchboard  &  Sup- 
ply Company 11,  15,  19 

Klein  &.  Son,  Mathias 18 

Kokomo  Tel.  A  El.  M.  Co ....  14 

Leather  Preserv.  M.  Corp....  10 

Leavitt.  R.  H 18 

Letlanche  Battery  Company. 12 

Lcffel  A  Co.,  James. 17 

Lever  Mfg.  Co..  C.  H 3 

Lindsley  Brothers  Company.. 19 
Lowell  Model  Co — 

Maltby  Lumber  Company  — 19 

Matthews  A  Bro..  W.  N 11 

McLennan  &  Company,  K 10 

JIcLeod,  Ward  A  Co 10 

McRoy  Clay  Works 10 

Meredith  Cedar  Co.,  .1,  P....  19 
Metropolitan  TeL  A  El.  Co... 14 

Mica  Insulator  Company 10 

Miscellaneous  Advs 12 

Missouri  Electrical  Mfg.  Co,.— 
Moloney  Electric  Company..  9 

Monarch  Fire  Appl,  Co — 

Monon  Railroad 17 

Moon  Mfg.  Co.,  The 15 

Morse  Cedar  Company 19 

MuUins,  W.  H 17 

Munsell  A  Co.,  Eugene — 

National  Carbon  Company...— 
National  Conduit  A  CableCo.lO 
National  India  Rubber  Co..  ..— 

NaugleTieCo.,  E.  E 18 

New  York  Ins.  Wire  Co 9 


Ohio  Electric  Works.. 


.11 


Okonite  Company,  The. ......  1 

Osburn  Flexible  Conduit  Co.— 

Paragon  Fan  A  Motor  Co — 

Parsell  &  Weed 22 

Pass  A  Seymour 2 

Pennsylvania  Lines 17 

Perrizo  &  Sons 19 

Phillips,  EugeneP 11 

Phillips  Insulated  Wire  Co. .11 

Phoeni.ic  Glass  Company — 

Phosphor-Bronze  S.  Co 17 

Pignolet,  L.  M 10 

Pittsburg  A  L.  S.  Iron  Co 19 

Porter  Cedar  Company 19 


Queen  &  Company., 


Reisinger,  Hugo — 

Reliance  Electric  Company. .13 
Reynolds  Electric  Company.— 

R.  I.  Teleph.  A  Elec.  Co — 

Roebling's  Sons  Co.,  J.  A 20 

Sage,  F.  B.  &  Bro — 

St.  Louis  Elec,  Supply  Co  ..  22 

Sargent  &  Lundy — 

Sawyer-Man  Elec.  Company.— 

Schureman  A  Hayden , 

Shelby  Electric  Company 

Simplex  ElectricarCo.,The.l 

Smith  &  Hemenway  Co 

Smith  Co.,  S.  Morgan 

Spies  Electric  Company 

Sprague  Electric  Company... 
Standard  Electric  Company . 

Standard  Pole  &.  Tie  Co 

Standard  Underg.  Cable  Co.. 


XN»r   d^»(^4:€iec&  ICLdesc   of   i^cL^ertiseKKi^xikte    «9ee   p^^e   Q« 


Stanley  Instrument  Co 9 

Sterling  A  Son,  W.  C 19 

Sterling  Electric  Company. ..14 

Sterling  Varnish  Co.,  The 1 

Stilwell-Blerce  A  Smith- Vaile 

Company I3 

Stow  M  fg.  Company 12 

Stromberg-Carlson  Tel.  Mfg. 

Company 15 

Sturtevant  Company,  B.  F.,.23 

Telephone  Co.  of  Amer..  The.l6 

Tberien  Tool  Works 9 

Thompson,  G.  L 12 

Torrey  Cedar  Company 19 

Union  Switchboard  Co !(i 

United  States  Accumulat.  Co.  7 

U.S.  Electric  Mfg.Co 14 

Utica  Drop  Forge  A  Tool  Co..  18 

Valentine-Clark  Co.,  The....— 
Varley  Duplex  Magnet  Co...  16 
Vindex  Electric  Company .  .„ — 

Vomacka  A  Mazenek 6 

Vulcanized  Fiber  Company.  22 

Wagner  Electric  Mfg.  Co U 

Walsh's  Sons  A  Company 12 

Warren  El.  Mfg.  Company  ...11 
Western  Electric  Company  ..  7 
Western  El.  Supply  Company  8 
Westinghouse      Electric     A 

Manufacturing  Company  .  20 
Weston  Electrical  Inst.  Co.. .  I 
Whitehead  Company,  W.  W..I2 

Willyoung,  Elmer  G i 

Worcester  Company,  C.  U 19 

wrigm  Bros,, ,,.,.,-. W 
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There   Is  No   Higher-class    India-rubber    Insulation 

For  Wires  and  Cables  than 

HABIRSHAW, 


\A/RI' 


CHICAGO  EDISON  COMPANY,  1 39  Adams  Street, CHICAGO. 
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THE  GENERAL  ELECTRIC  COMPANY'S 

FAN    MOTORS    FOR   1902. 


Boston 

Philadelphia 

Atlanta 


Now  ready  for  shipment. 

Stock  carried  in  the  following  cities: 

New  York 
Cincinnati 
New  Orleans 

GENERAL  OFFICES :    SCHENECTADY,  N.  Y. 


Chicago 

Denver 

San  Francisco 


STOP  IT  AT  ONCE. 

That's  what  this  solenoid  brake  will  do  for  your  crane  or  hoist  ma- 
chinery. It  is  simple  in  construction,  consumes  but  little  power,  and 
is  most  satisfactory  in  its  action.  Inquire  into  it  and  see  how  well 
it  is  adapted  to  your  needs 


CROCKER-\A/M 


MANUFACTURERS    AND    ELECTRICAL    ENGINEERS, 


3  H.  P.  Enclosed  type  motor'wilh  solenoid  brake. 


Branch  OfTlces  in  all  principal  Cities. 
Main    Office    and    Worlcs, 


AMPERE,     N.    J. 


February  I.  IQ02 
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The  IDE;    , 

SVBATTeif' 


WE  KNOW 


WHAT  YOU  MEAN  WHEN  YOU  SAY 


M 


#^1 


'Winiiiinipio**" 


II » 


"SHIP  TO-DAY 
AND  WE  DO  IT! 

OUR  LARGE  STOCK 
HELPS  US. 

OUR  PRICES 
HELP  YOU. 

THE  QUALITY 
HELPS  US  BOTH. 

WE  SELL  EVERYTHING  ELECTRICAL 


»^^^ 


ELECTRICAL  SUPPLIES, 

264=266=268=270    FIFTH  AVENUE, 
CHICAGO. 


WESTERN    ELECTRICIAN 


Fehniary  I,  1902 


RHEOSTATS 

AND 

ELECTRIC    CONTROLLING    DEVICES 

OF     EVERY    DESCRIPTION. 

THE  CUTLER-HAMMER  MFG.  CO. 


AGENTS : 

STURTEVANT  ENGINEERING  CO..  LONDON,  ENG. 
KILBOURNE  t,  CURK  CO  .  SEATTLE,  WASH. 


MAIN  OFFICES  AND  FACTORY: 
MILWAUKEE. 


BRANCH  OFFICES: 
NEW  YORK-CHICAGO. 


The  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

STEEL  OUTLET  ASTD  JUNCTION  BOXES, 
SWITCHBOARDS,   PANEL    BOARDS.    SWITCHES,  ETC. 

I^TI^^^.     ■VK\A^    V^RK. 


SOLDERING    SALTS. 


314-316    EAST    75TH    STREET, 


YOMACKA  &  MAZANEK, 

MANUFACTDRIvRS  OP 

Tested  Fuse  Links,  Fuse  Wire  and  Specialties. 

NEW    YORK    CITY. 


CLASSIFIED    INDEX   OF    ADVERTISEMENTS. 


(Jenevieve  Cf>ni|ianv. 

Inc.  Kl.    Lt.  Manlpulutrtr  Co. 

Lf\«-r  .Mfj,'.  CO..  r.  H. 
AiiehorM  (Tel.  A  Tel.) 

Malthews  A  liro..  \V    N. 
Annniieiafors. 

Ceiitnil  i:ifclri<:-  Co. 

KUwurds  A  Com|ian>. 

i:ic«Mrir  Ajipliancf  Co. 

Heath  i:ieciric  Conipiiny. 

Ohio  Klecirlo  Works. 

\\'fstfrn  I'.leftric  Co. 

W  .^>iern  Eler.  Supply  Co. 

Are  Ijanips. 

.Midersoii  Tool  Co..  The. 
Ct^nlral  lOIeclrIc  Co. 
T-'t.  Wayne  Klec.  Wks.,  Inc. 
General  Klectrif  ( "o. 
General  Inc.  Arc  l.,i.('o. 
Gregory  Kiecirlc  Co. 
Western  Klectrlc  Co. 
Western  Klec.  Supply  Co, 
Westlnphouse  Kl.  A  Mf^'.  Co. 
AotonioliileN. 
Lowell  Model  Co. 

Babbitt     ill  e  t  a  1     and 
Holder. 

(Jr.  WeslornSni.  and  Rcf.^.Co. 
Batteries  and  JarM. 

Hntiliell  Telegrap.  A  Klec.  Co. 

Itiirnley  liallfry  A  .M  fi,'.  r'n. 

Cenlrai  ICIeclric  (.'o. 

Kdisoii  Mr-,'.  Co. 

Kd\vard>  A  (.'ompatiy. 

Klectric  .\pplianci'  Co. 

Leclanclie  llatiery  (  o..  'riu- 

National  Carbon  Co. 

Ohio  Electric  Works. 

Western  Klectrlc  Co. 

Western  Elec.  Siipjily  Co. 
Bells,  Buxxerw,  Kte. 

Central  Electric  Co. 

l-;dwards.t  Company. 

Electric  ,\ppliance  Co. 

Spies  JClectric  Company. 

Western  Eieciric  Co. 

Western  Klec.  Supply  Co. 
Belt  OreMMing. 

Leather  I'reserver  Slfg.  Corp. 
Beltinff. 

Chicago  House  Wrecking  Co. 

Leather  Preserver  Mfg.  Corp. 
Blowers. 

.\nu-rlran  Blower  Compan\. 

Sturtevanl  Co.,  H.  F. 
Boilers. 

Ureen  Kuel  Kconomizer  Co. 

Whitehead  Comi)any,  W.  \\ . 
Boats. 

MillMns,  W.  H. 
Books. 

Harrle  A  Son,  Geo, 
Books.  Electrical. 

Kleclrlciun  I'lihllshlnt;  Co. 
Brushes. 

(jentral  Electric  Co. 

Hobarl  Elec.  .Mfg.  Co. 

Holmes  Flbre-Graphlte  C:o. 

sage  A  Hro.,  F.  H. 

Western  Electric  Company. 
<'able  Clips. 

Cliase-Shawmul  Company. 
Cables.  (See  Insulated  Wires.) 
4'ables.  Electric  (See  Insu- 
la ted  Wires)  Copper.  Hheet 

and  Bar. 

American  Klec.  Works. 

.\merlcan  Steel  A  Wire  Co. 

C<jnlral  IMectrlcCo. 

General  Electric  Co. 

Mls-sourl   Electrical   Mfg.  Co. 

National  Conduit  A  Cable  Co. 

New  York  Ins.  Wire  Co. 

Simplex  Electrical  (jo. 

Standard  t'ndergroundc.  Co. 

Western  Elec.  Supply  Co. 

Western  Electric  Company. 
Carbons.     Points    and 

I'lates. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co, 

National  Carbon  Co. 

Relsinger.  Hugo. 

Western  Elect.  Supply  co, 
4'astines. 

Smith  Co.,  S.  Morgan. 
Chains. 

Jeffrey  Mfg.  Co. 
Circuit  Breakers. 

liadt  A  CO..  F.  1!. 

Cutter  Elec.  A  Mfg.  Co, 

W'estern  Kleciric (""ompuny, 
Coal    and   Ashes     Iland- 

Hnfs  niacliiiiery. 

JetTrey  Mfg  Co. 


Coils  and  Hairnets. 

Varley  Uiiple.x  Magnet  Co. 

Western  Klectrlc  Co. 
Coniponnd. 

Dearborn  Urug  A  Chem.  Wks. 

McLennan  A  (.'o.,  K. 
Conduit  and  <'ondnits. 

<;entr:i!  Illtciric  Co. 
IClectric  Ai'i'liaiiri-  ( 'n. 
MeRoy  Cla\  Works. 
Osburn  Fle.xible  Conduit  Co. 
Sprague  IClectric  Co. 
Western  Elect.  Supply  Co. 
Connectors    and    Termi- 
nals. 
.\meriean  Elec.  Fuse  Co. 

f'onstraction  Sl  Repairs. 

(Jhicago  r.dtson  Co. 
Parsell  A  Weed. 
Spies  Eieciric  Company. 
Western  Electric  t'o. 
Contractors  and  Electric 
I^iebt  Plants. 
Itullock  Elec.  Mfg.  Co. 
Crocker- \Vheeler  Co, 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  lOlecirlc  Co. 
Sprague  lOleetric  Co. 
Wagner  Eieciric  Mfg.  (.'o. 
Warren  lOlec.  MTg.  Co. 
Western  Electric  Co. 
Westinghouse  Elec.AM  fg.Co. 

Copper  AV  ires. 

.\merlcan   Electrical   Works. 
American  Steel  A  Wiret^n. 
Cenlrai  ICIectric  Co. 
Eieciric  ,\ppllance  Co, 
General  lOleciric  (;o. 
Hazard  Manufacturing  Co. 
Missouri  Electrical  Mfg.  Co. 
National  India  Rubber  (;o, 
Okonite  Co.,  The. 
Phillips  Insulated  Wire  Co. 
Roebling's  Sons  Co.,  .1.  A. 
Simjdex  ICIectrlcal  Co, 
Standard  Underground  C.  Co, 
Western  Kiectric  Company. 

Correspondence  Schools. 

American  School  of  Corresp. 
Electrical  Engineer  Inst. 
Int.  Correspond.  Schools. 

Cross- Ami  Brace**,  Etc. 

Anderson  &  Sons,  W.  li, 

Cross-Arms,     Pins     and 
Brackets. 

Herthold  A  Jennings. 
Central  Electric  Co. 
Houston  A  Liggett. 
Leavllt.  R  11. 
Standard  Pole  A  Tic  Co. 
Western  Elect,  Supply  Co. 
Western  Electric  Company, 

<'Dt-Oatsand  S^vit<>lies. 

liossert  Elec.  Const,  Co. 

Brunt  Porcelain  Works,  C,  F. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  xVppliance  Co. 

Ft.  Wayne  Klec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Mls.sourl  Klectrical  Mfg.  Co. 

Pass  A  Seymour. 

Western  IClectrlc  f!o. 

Western  IClect.  Sui)piv  Co. 

Westinghouse  El.  A  iSl  fg.  Co. 
Cats. 

Franklin  Eng.  &  Electro.  Co. 
Desk  I^amps. 

McLeod.  Ward  A  ( 'o. 

BynainoM  and  niotors. 

Akron  Electrical  Ml\'.  Co. 
Bullock  Klec.  Mfg.  Co. 
Central  ICIeelric  Co. 
Crocker- Wheeler  C  -. 
Ft,  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  f:o. 
Gregory  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
Lowell  Model  (,'o. 
Missouri  Electrical  Mfg.  Co. 
Ohio  Electric  Works. 
Parsell  A  Weed. 
Reliance  E'ectrlc  Company. 
SchiiremanA  Hayden. 
Sprague  Electric  Co. 
Sturtevant  Co..  B.  V. 
Wagner  Klectrlc  Mfg.  Co, 
Warren  l-^Iec.  M  ft,-.  Co. 
Western  ICleclrlc  Co. 
\Vftslern    i;ieft.  Supply  Co, 
Westinghouse  Kl.  A  Mfg.  Co. 

Electric  llcatinfc  Appl. 

Amer.  Klectrlnil  Heater  Cn. 
Simplex  Kleclrlial  i  'o. 


Electric  RailAvajs. 

Crocker- W heeler  Company. 

(>eneral  Eieciric  Co. 

Spnigue  Electric  Co. 

W.-siin-hnuse  El.  A  Mfg.  Co. 
El<*cti'i4'   Sij^ns. 

I'Afv.  Moiori:  l-.qulpmenl  (lo. 
Electrical   and    mechan- 
ical Knginecrs. 

Badt  a:Co.,  F.  B. 

Humphrey,  Henry  H. 

Sargent  &  Lundy. 
Electrical   In^triinients. 

i;adt  A  Co.,  F.  B. 

Cenlrai  Electric  Co. 

Kldredge  Electric  Mfg.  Co. 

ICleclric  Apidianco  Co. 

Ft.  Wayne  Klec.  Wks.,  Inc. 

GeiHM'al  Eieciric  Co. 

General  inc.  Arc  Light  Co. 

Illinois  ElectricSpeciallv  Co. 

Pignolet,  L.  M. 

Queen  i:  Co. 

Sage  &  Bro.,  F.  It. 

Stanlev  Instninient  Co. 

Wagner  Kiectric  Al  Ig.  Co. 

Western  Electric  (.'o. 

Western  Klec.  Supply  Co, 

Wrslln-hniise  El.  &   M  fg.  Co. 

W'.sK.n  Electncal  Inst.  Co. 

Willyouiig,  Elmer  G. 
Electrical  Woodivoi-k. 

Lever  Mlg,  Co..  c.  H. 
Electro-Plating   llacli'y. 

It.-sly  A  Co..<:has.  H. 

Crocker-Wheeler  Company. 

(Ji'iieval  Electric  Co. 
EI<M  ators-4'onve.vors. 

.leirn->  Mlu,  Co. 
Enu'iiM'N,  <Bas. 

Par^ni  .V  Weed. 
Entt;iiii*s,  Steam. 

Ball  lOimiiie  CO. 

i;a\lr\   .v  Son>,  Co.,  \V. 

Slnrh-\  ant  Co..  B.  F. 

W  liil.>tie;i(l<:ompauy,  W".  W. 
Exli"s(   Steam  Apparatus. 

.\imM-ir'ati  District  Steam  Co. 
Fn.li  <>iittilH. 

I  'iMitral  l-:iL-clric  Co. 

Crocker- Wiieeler  Company. 

Diehl  Manufacturing  Co. 

Edison  Mfg.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Ohio  Electric  Works. 

St.  Louis  Elec.  Supply  Co. 

Sprague  Electric  Co. 

SliMtevant  Co..  It.  F. 

\\  estern  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  &  Mfg.  (.;o. 
Fibre. 

Karl.LVcrt  Mfg.  Co. 

Vulcanized   Fibre  Co. 
Files. 

Harnett  Co.,  G.  &  B. 
Fire  Extingnishers. 

Monarch  Fire  Appliance  Co. 
Flashers. 

Reynolds  Electric  Company. 
Flexible  Sihafts. 

Stow  Mfg.  Co. 
Forges. 

Slurlevant  Co..  B.  P. 
Fuses  and  Fuse  Wire. 

American  Elec.  Fuse  (;o. 

Central  Electric  Co. 

Chicago  Fuse  Wire  &  Mfg.Go. 

D.  &  W.  Fuse  Com  jiany. 

lOlectric  .\i>pliance  Co. 

Voniarka  A  Max.ari.'k. 

W.-sirrn  Fled.  Supply  Co. 

W'l'sleru  Electric  (.!onipany. 
t-cars. 

Uesly  A  Co.,  Chas.  H. 
tiiencral  Elec.  Hupplios. 

Alden  Electric  Company. 

BIssell  Company.  The  F. 

Bunnell  Telegrap.  &  Elec. Co. 

Central  Electric  Co. 

Clilcago  Edison  Co. 

Electric  .Vppllance  Co. 

General  Electric  Co. 

Heath  IClectrIc  Co. 

Missouri  Electrical  Mfg.  Co. 

Ohio  Eieciric  Works. 

St.  Louis  Elec.  Sup|dy  Co. 

Standard  Electric  Company. 

Western  Electric  Co. 

Western  Elect.  Su|>ply  Co. 
(irlass  Wool. 

Glass  Wool  Mfg.  Company. 
f^lobes     and      Electrical 

4><las8ware. 

Century  Glass  Co. 

Phcenix  Glass  Co. 

Western  Elect.  Supply  Co. 


4>raphite  Specialties. 

Ilesly  A  Co..  Chas.  H. 
Dixon  Crucible  Co.,  .los. 
Holmes  Fibre-Graphite  Co. 

Heating     and     Ventilat- 
ing Apparatus. 

SiurlevanL  Co.,  B.  F. 

Holders,  Inc.  Lamps. 

Incandesent     lOlectric    Light 
Manipulator  Co. 

Inspection  A   Insurance. 

Hartford    Steam     Boiler    In- 
spection A  insurance  Co. 

Insulators  and   Iiisiilat- 
iiig  iflaterials. 

Akron  Smoking  Pi|ie  Co. 
Bowers  Manufacturing  Co. 
ISrunt  Porce  ain  Works,  G.F. 
Central  IClectric  Co. 
ChicagO'Edisou  Co. 
Electrical  .\ppiiance  Co. 
General  Inc.  Arc  Light  Co. 
Indiana  Rub.  A  Ins.  AVIreCo. 
Karlavert  Mfg.  Co. 
jMica  Insulator  Co. 
Missouri    Islectrieal   M  fg.  Co. 
]\lirnsell  A  Cn..   !.;umT  e. 
National  India  Kiibher  Co. 
New  \avk  Insulated  Wire  Co. 
Oliio  Electric  Works. 
(Jkouite  Co..  'Phe. 
Phillips  fnsulaled  Wire  Co. 
Sim]. lex  Kieclrical  Co. 
Standard  Underground  C.  Co. 
Sterling  Varnish  Co. 
\'ulcani/ed  l<'ibreCo. 
Western  lOlecirie  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  Kl.  A  Mfg.  Co. 

Insulated  Wires  and  C'a- 
bles— niagnet  W^ires. 

American  lOlec.  l-'iisc  Co, 
American   Electrical   Works. 
American  Steel  A  Wire  Co. 
Cenlrai  Electric  Co. 
Chicago  Insulated  Wire  Co. 
Cre.scent  Ins.  WireACbl.Co. 
Kiectric  Appliance  Co. 
General  Electric  Co. 
Hazard  Manufacturing  Co. 
Indiana  Rub.  A  Ins.  WireCo. 
India  Rubber  A  Gutta  Percha 

Insulating  Co. 
Kellogg  Switch.  A  Sup.  Co. 
Missouri  Electrical  Mfg.  Co. 
National  India  Rubber  Co. 
New  York  Insulated  WireCo. 
Ohio  Electric  Works. 
Okonite  Co.,  The. 
IMiilllps,  Eugene  F. 
Phillips  Insulated  WireCo. 
Roebling's  Sons  Co.  J.  A. 
Sinii)lex  I'lleclrical  Co. 
Standard  Underground  C.  Co. 
Western  Elec.  Sii))ply  Co. 
Western  Electric  Company. 

.function  Boxes. 

Bossert  Elect.  Const.  Co. 
General  Inc.  Arc  Light  Co. 

Ijamps,  Incandescent. 

Cenlrai  Electric  Co. 

Chicago  lOdison  Co. 

Colorado  Lamp  Co. 

Edison  Decorative  A  Minia- 
ture Laipi)  Oept 

Electric  Appliance  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

General  Inc.  Lamp  Co. 

Goodchild  A  Welsh. 

Missouri  Electrical  Mfg.   Co. 

Ohio  Klectrlc  Works. 

Sawyer-Man  Klec.  Co. 

Slielhy  Klectrlc  Co. 

^Veslern  iOiectrlc  Co. 

Western  Elec.  Sniiplv  Co, 

Westinghouse  EI.  A  Ml'g.  Co. 
Tramps,  Inc.,  Ailjusters. 

Genevieve  Company. 

Inc.  El.  LI.   Maniinilator  Co. 
Lamps,       Incandescent— 

Reiilaccrs  A  Cl**aners. 

Inc.  lOi.  Lt.    Manipulator  Co, 
Tiiglitning  Arresters. 

American  Klec.  Fu'-e  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
liinemen^s  Climbers. 

Anderson  A  Sons,  W.  H. 

Klein  A  Son.  Mathias. 

Smith  Allemenway  Co. 
Magnet  Wires. 

(See  Insulated  Wires.) 


Meters. 

Diamond  Meter  Co. 

Ft.  Wayne  Klec.  Wks..  Inc. 

General  Inc.  Are  Light  (lo. 
Mica. 

Munsell  &  Co.,  Eugene. 
Mining  Apparatus,  Elec. 

Crocker- Wneeier  coniiiau\. 

General  Electric  Co. 

JetTrey  Mfg.  Co. 

Westinghouse   El.  &  Mfg.  Co. 
Motors.  (See    Djnamos    and 

Motors'. 
dippers  and  Plierw. 

Klein  &  ^on.  Mi-thias. 

Smitii  &  Hemenwav  i'o. 

riica  Drop  Forge  A  Tool  ('.a. 
I'acking. 

Besiy  lVCo.,  Chas.  H. 
I'atejit  Attorneys. 

Johnston,  Thomas  ,1. 
Phosphor  Bronxe. 

Besiy  &  Co..  Clia.s.  U. 

Phosphor  Bron-/eSni.Co..Ltd. 
l*hotograp]is. 

Tlioiu|isnn,  G.  L. 
Flatinnni     Bought     and 

Sold. 

Biker  &  Com|)any. 

Gt. West. Sm. and  Ueliuing  Co. 
Poles  and  Ties. 

Berthold  &  Jennings. 

Carney  Brothers  Comiiauy. 

Fowler,  John  11. 

Holcomb-Lobb  Co. 

Lindsley  Bros.  Co. 

Maitbv  Luniler  Cn. 

Mered'ilh  Cedar  Co..  J.  p. 

Morse  Cledar  I  'o. 

Naiigle  Tie  Co.,  F.  K. 

Perri/,0  A  Sons. 

Pittsburg  A  L.  S.  Iron  Cn. 

Porter  Cedar  Comi»anv. 

Standard  Pole  A  Tie  (To. 

Sterling  &  Son.  W,  C. 

Torrey  Cedar  Co. 

Valentine-Clark  Co..  Tlir. 

AVorcester  Co.,  C.  H. 

Wright  Bros. 
Polish  (Metal). 

llotTman,  G.  W. 
Porcelain. 

Akron  Smoking  Pipe  Co. 

Bowers  Manulacluring  Go. 

Brunt  Porcelain  Worlds,  G.  F. 
Poiver  Transmission 

Machinery. 

Jeffrey  Mfg.  Co, 

Smith  Co.,  S.  Morgan. 

Stilwell-Bieree  Smith- Vaiie. 
Pulleys. 

smith  Co.,  S.  Morgan, 

Stilwell-Bierce  Smith- Valle. 
Rail  Bonds. 

American  steel  &  Wire  Co. 

Badt  A  Co.,  F.  B. 
Rail  .loints. 

Continuous  Rail   Joint  Com- 
pany of  America. 
Refiners. 

i.;i.  West. Sm. and  Reiining  Co. 
Reflectors. 

Amer.  Relit.  &  Lighting  Co. 

I'^aries  Manufacturing  (to. 

McLeod,  Ward  &  Co. 
Rc-AVInding-  Repairs. 

Chicago  Edison  Co. 

Gregory  Electric  Co. 

Schureman  &  Hayden. 
Rheostats. 

Uadt  A  Co.,  F.  B. 

Culler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Gen'i  Inc.  Arc  Lt.  Co. 

Sage  &  Bro.,  F.  B. 

Westinghouse  El.  &  Mlg.  Co. 
Rosettes. 

Pass  A  Seymour. 

Second-Hand  Macli'y. 

Amber  Electric  Mfg.  Co. 

Gregoi-y  Electric  Co. 

Illinois  Maintenance  Co. 

Matthews  &  Bro..  W.  N. 

schureman  &  Hayden. 

Walsh's  Sons  &  Co. 

Whitehead  Company,  W.   W. 
Shailes. 

Amer.  Reflt.  &  Lighting  Co. 

Faries  Manuracturing  Co. 
Soldering  Paste. 

Burnley  Battery  &  Mfg.  Co. 
Speaking   Tubes. 

Cenlrai  Electric  Co. 

Fdwards  &  Company. 

Electric  Appliance  Co 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 


Speed  Indicators. 

lieslv  A  Co.,  Chas.   K. 

i^neen  A  Co. 

\Vesion  ICecirical  Inst.  Co. 
Springs. 

American  Steel  A  Wire  t!o. 

Barnes  Co.,  The  Wallace. 
Steel  Boxes. 

Bossert  ICIec.  Const.  Co. 

Storage  Batteries. 

.Vmurlcan  Battery  (.'o, 
IClectric  Storage  Battery  Co. 
United  States  .Vccumulat.  Co. 

Tapes.  Insulating. 

American  ]':iectricar Works. 
American  Steel  A  Wire  Co. 
Central  Eieciric  Co. 
lOiectric  Appliance  Co. 
New  York  Insulated  WireCo, 
Okonite  Co.,  The. 
Simplex  lOlectrical  Co, 
Western  Electric  Co. 
Western  Elec.  Sujiply  Co. 

Telegi'apliie  Supplies. 

Bunnell  Telegraph.  A  Klec. Co. 
Telephones,     Telephone 
Matei-ial    and    Switch- 
boar<ls. 

American  Elec.  Fuse  Co. 

Americati  EI.  Telejihone  (.'o. 

Bissell  Co.,  The  F. 

Bunnell  'I'elegr.  A  Elec.  Co. 

Cenlrai  I'lleelrie  Co. 

Ceulial  Telr.  A   Klec.  Co, 

( 'ol  iimljia  Telephone  M  fg.  ( "o. 

Continental  Tel.  Const.  Co, 

ICricssoTi  Telephone  Co. 

i^urcka  ICleclrie  Company. 

Karr  tt  Farr. 

Griggs  Manufacturing  Co. 

luleiualionat  Tel.  Mfg.  Co. 

Kellogg  Switchb.  A  Sup.  Co. 

Kokomo  Tel.  A  EI.  Mfg.  Co. 

Metropolitan  Tel.  A  Elec.  Co. 

Missouri  Electrical  V  fg.  Co. 

Moon  Mfg.  Co.,  The. 

R.  I.  Telephone  A  Elec.  Co. 

St.  Lonli  Elec.  Supply  Co. 

Sterling  Electric  Co. 

Stromberg-Carlson  Tet.M.  Co. 

Telephone  Co.  of  Amer., The. 

Therlen  Tool  Works. 

Union  Switchboard  Co. 

U.  S.  Electric  Mfg,  Co. 

Western  Electric  Co, 

Western  Elec.  Supply  Co. 
Telephone  Service. 

Chicago  Telephone  Co. 
Tools. 

Anderson  A  Sons,  W.  H. 

Uicke  Tool  Company. 

Klein  A  Son,  Mathia.s. 

Missouri  Electrical  Mfg.  Co 

smith  A  ilemenwayCo. 

Therien  Tool  Works. 

Utica  Dro])  Forge  A  Tool  Co. 
Transformers. 

Central  Electric  Company. 

Crocker- Wiieeler  Compaiiy, 

Ft.  Wayne  Elec.  Works.  Inc. 

General  lOlectric  Co. 

Gregory  lOlectrlc  Co. 

Molonr\'  I'lli'ciric  Company. 

Stan.lanI    Mleetric   Company, 

Vindi-x  i;i.etrie  Company. 

Wagner  lOleclric  M  fg.  Co. 

Western  Electric  Co. 

Western  lOlec.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 

Trncks.  Electric  Car. 

Gi'iierai  i:iei.-lrie  Co. 
W^'slinghouse  El.  A  Mfg.  Co. 

Turbine  Al'ater  M'heols. 

LetVel  A  Co.,  Jas. 
Smilli  Co..  S.  Morgan. 
Stilwell  Bierce    Smith- Vaile 
Varnisiies. 
Sterling  Varnish  Co. 

Vulcanized  Fibre, 

\'ulcanlzed  Fibre  Co. 
Wire,  Rare. 

American  Steel  A  Wire  Co. 
Besiy  A  Co.,  Chas.  H. 
Central  lOlecirIc  Co. 
lOleclric  A]tpliance  Co. 
Okonitr  Co.,  The. 
Pliillips  Insulated  WireCo. 
Roeblings  Sons  Co.,  J.  A. 
Standard  Underground  O.  Co. 
Western  Electric  Co. 
Western  Electrical  Snp.  Co. 
X- Ray  Outfits. 
Queen  A  Co. 
W'liiyouTig.  Elmer  G. 


V^r  JVlpiriAl^etloAl   Xxx<3.ea£   of   .A.O.-veirtifiiexar^eiixtfli    See    P^ee    3* 
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STORAGE  BATTERIES 

For  Lighting  Plants,  Railroad 
Cars  and  Buildings. 

r    Au-tomobilos    and    F'o\A/er. 

THE  ONLY  BATTERY  FOR  PRACTICAL  PURPOSES. 

We  Maintain  and  Guarantee 
all  of  Our  Lines  of  Batteries. 

ESTIMATES  FURNISHED  FOR  ANY  CAPACITY. 


UNITED  STATES  ACCUMULATOR  GO. 

951  MARQUETTE  BUILDING,  CHICAGO,  ILL. 


HIGH  GRADE 

Porcelain  Insulators, 


ALL    STYLES    AND    SIZES, 


CUTS  REDUCED  ONE-HALF  SIZE 


INSIST    ON     HAVING     BRUNT'S  TUBES,  INSULA- 


TORS   AND    CLEATS. 


THEY  COMPLY  WITH  ALL  UNDERWRITERS'  REQUIREMENTS. 
EVERY    PIECE    MARKED    "  BRUNT." 

THE  G.  F.  BRUNT  PORCELAIN  WORKS, 

EAST    LIVERPOOL,    OHIO. 


WE  MAKE  COMPLETE 

INSTALLATIONS 

...o^... 

LIGHTING  and  POWER 
APPARATUS. 

WRITE  US  BEFORE  YOU  LET  YOUR  CONTRACTS. 


<iini 


Wri\ 


A  7-PANEL  SWITCHBOARD.  SHOWINQ  BACK  CONNECTIONS. 

Western  Electric  Company, 

CHICAGO.       ST.  LOUIS,       PHILADELPHIA.       NEW  YORK. 

AniERICAN  ELECTRIC  COMPANY.  CALIFORNIA  ELECTRICAL  WORKS, 

St.  Paul,  Minn.  San  Francisco.  Cal. 

STANDARD  ELECTRIC  COMPANY.  KILBOURNE  &  CLARK  COMPANY. 

Cincinnati,  Ohio.  Seattle.  Wa5fa. 

ANTWERP.  LONDON.  PARIS. 
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I  Direct  Current  Desk  and  Ceiling  Fans. 


Best  Fan 

on  the 
I    Market 
I    Last  Year 
I   and  are 

Better 

than  Ever 

for  1902. 


Made  in 
All  Types 
and  Sizes 
and  for  All 
Voltages. 
Make  your 
Contracts 
Early. 


Type  H  Ceiling  Fan  with  Electrolier  Attachment. 


Ceiling  Fan 

Blades  are 

Interchangeable 

Handsome, 
Strong, 

Efficient 

and 
Durable. 


Type  A  Adjustable  Desk  Fan. 

Three  Speeds,  Can  be  Turned  in 

Any  Direction. 


Type  E  Swivel  and  Trunnion  Three- 
Speed  Desk  Fan. 


Western  Electrical  Supply  Co., 


: 


»»♦•♦•♦•♦•♦•♦•♦•♦•♦> 
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PEPARTMEIMT 
OF  BOILER 
FEED  WATER 
TREATMENT. 


Your  Boiler  Water  Must  be  Analyzed  iS'MTrs.n: 

You  must  deal  with  a  Company  who  can  sell  you  the  concentrated  solid  extracts  to  be 
reduced  by  you  as  wanted.  This  saves  freight  also  makes  it  economical  so  you  can  use 
enough  to  do  the  worlt.  You  had  also  better  deal  with  a  firm  large  enough  to  assure  safety 
and  success.  These  organic  "SACCHARATED  TANNINS"  cost  money  but  will  save  the 
boilers  and  are  cheapest  In  the  end  with  perfect  results.  This  is  better  than  buying  the 
SODA  Compounds  for  the  presents  which  go  with  such  goods. 
WRITE    US CLEAN    SAFE    BOILERS. 

DEARBORN  DRUG  &  CHEMICAL  WORKS, 

27,  28,  29,  30,  31,  32,  33  AND  34  RIALTO  BUILDING,       ■         •       CHICAGO,  ILL. 

■WIVI.  H.  BDOJVR,  IPresident:.  TELEPHONE,   HARRISON   I  398  and  1373. 


ALLEY 
POLES. 


With  Our  Distributing  Circles. 

The  most   modern   system  in  the 
world  for  Electric  and  Telephone. 


We  also  make  the  following  supplies; 

Steel  Conduit  Dowel  Pins,  50c  to  75c  per  100. 
Striflgiiig  Reels,  55.00  to  $10.00  each. 
Cross-Arm  Braces,  ?1.85  per  100  lbs. 
Pole  Steps,  Plain  Nail  Point,  Ij^ceach. 

THERIEN  TOOL  WORKS, 


MINNEAPOLIS,  MINN. 


THE    ONI.Y    HOUSE 

IN  AMERICA  MAKING  A  SPECIALTY  OF  ELECTRICAL  GLASSWARE. 


■Vh- 


\ 


CENTURY 


-t  %z 


WE  CARRY  GLOBES 
AND  SHADES  FOR 
ALL  KINDS  AND 
TYPES   OF    LAMPS. 


OPEN   AND    ENCLOSED 

OUTER  AND  INNER 

ARC  GLOBES. 


SEND  FOR  OUR  ILLUSTRATED 
CATALOGUE. 


THE  CENTURY  GLASS  COMPANY, 


BELLAIRE,  OHIO, 


MOLONEY 
TRANSFORMERS 

HAVE  NO  EQUAL. 


THOSiE  WHO  HAYE  TRIED  THE 

G.  &  W.  LAMP 

Will  Tell  Yon,  Yoo  Can  I>o  Ko  Better. 

They  are  right,  it  is  made  of  the  very  best 
material  and  by  the  most  skilled  workmen, 
therefore  we  can  guarantee  it  to  have  the 
Highest  Efficiency,  Uniform  Candle  Power 
and   Longest   Life. 

We  want  a  few  more  agents  who  are  familiar  with  Electric  Lamps. 

WE  ARE  NOT  IN  THE  TRUST. 
GOODCHiLD&  WELSH, 

NEWARK,  N.  J. 


27B-277  Broome  Street, 


They  are  perfect  in  me- 
chanical and  electrical 
construction.  Copper  and 
core  losses  reduced  to  a 
minimum. 
Two-year  guarantee. 

Moloney  Electric  Go. 

ST.  LOUIS,  Mo. 

FRANCIS  URANOER,  New  York. 

WESTERN  HLECTRICAI.  SUPPLY  CO  . 
St.  Louis.  Alo. 

NORTHWEST  ELECTRIC  EN(I.  CO.. 
Portland.  Ore. 


Book   Orders 

GIVEN  PROMPT  ATTENTION. 

Electrician  Publishing  Co., 

Suite  510  Marquette  Bldg..  CHICAGO. 


Haven  White  Core.  Raven  Black  Core. 

ALL  OUR  WIRES  pa^  L^?ectlo^'?id  carry  the  above  TRADE-MARKS  on  our  tags.    We  also  manufactoie  Crimshaw  and  Competition  Tapes  and  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 

i.r>4NrHn«.)         CHICAGO: 
BRANCHES:  J  ,gj  Desplalnes  St. 


MAIN  OFFICE: 
13-17  CorUandt  St.,  New  York. 


BOSTON: 
7  Otis  St. 


SAN  FRANCISCO. 
33  Second  St. 


DO  YOU  KINIONA/ 

the  importance  of  magnetically  floating  the 
moving  parts  of  a  meter? 

Send  for  description  and  book  full  of  good  information  "ABOUT  METERS." 


-ms 


STANLEY  INSTRUMENT  COMPANY, 

General  Sales  Office,  144  Broadway,   New  York,  N.  Y. 
Pacific  Coast  Agrency,  33  New  Montgomery  St.,  San  Francisco,  Cal. 
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THE  QE  TUBE 

1 

with  the 

SIcbmondt  electro-galvanized 

conduit, 

>"evvgard  marine  switches, 

Newgard  receptacles 

1 
(        \ 

New  Vacuum  Regulator 
Is  the  Ideal  for  X=Ray  Work. 

P.  k  B.  paint 

\    - 

* 

Thoroughly  free  from  all  liability  to  puncture. 

will  make  tbe 

r 

One  tube  does  the  work  of  three. 

only 

brewery  or  wet  job 

DRY. 

k 

Gives  a  glow  as  steady  as  an  Incandescent  Lamp. 

Vi 

Miniature  Incandescent 

f\. 

Lam^s  and  Sockets. 

P 

■*                                                      Detuar  Bulbs  for  Liquid  Air. 

ELECTRIC    APPLIANCE    COMPANY.  TH  EY  SELL  TH  EM 
92    AND    94    WEST    VAN     BUREN   STREET,    CHICAGO 

EDISON 

DECORATIVE  &  MINIATURE  LAMP   DEPT., 

Qeoeral  Electric  Company,  Harriion,  N.  J. 

EMPIRE 


CLOTH 

IND 

PAPER 


A  high  grade  Insulator,  composed  of  specially  woven  muslin  or  prepared 
bond  paper,  treated  with  two  evenly  distributed  coats  of  linseed  oil, 
purified  by  our  own  process  and  thoroughly  baked.  Average  breakdown 
test,  506  volts  per  mil. 

MICA  INSULATOR  COMPANY, 

CHICAGO.  (PATENTEES.)  NEW  YORK. 


VOLT=AMMETERS, 

POCKET  SIZE. 

I  For  Testing  Batteries  and  Battery 
IClrcults,  Locating  Faults,  Grounds, 
letc. 

RELIABLE.       ACCURATE. 
Send  for  Circular. 
L.  M.PICNOLET. 
78-80  Cortlandt  St.,  NEW  YORK,  N.  Y- 


TCLCPHONC   HAnniBON   745 

F.  B.  BADT&CO. 

CONSULTING  AND  CONTRACTING  ENGINEERS 


WiaTCHN  AOCNTB  FOI 
WI6TON  IN8TRUMCNTS, 
WARD   LCONAno   RHEOSTATS, 

ciHCUiT  ancAHCRS, 

CDIBON'SnOWN  HAIL  BONOS.  CTO. 


1504  Monadnock  Block, 
CHICAGO. 


Tha  Incandescent  Lamp  Replacer  and 
Cleaner  replaces  and  cleans  any  c.  p.  lamp 
at  any  height  or  angle. 

Incandescent  Electric  Light  Manipulator  Co., 
I  1 6  Bedford  St.,      Boston,  Mass. 


AMERICAN"  SIT 

ARE  THE  BEST.    Send  lor  descriptive  Circular. 

Absolutely  Non-Infringing. 
Protection  Guaranteed. 

AMERICAN  BATTERY  CO., 

tsT'o  1  ees.        1 7 1  S.  Clinton  St.,  Chicago,  III, 


Gale's  Commutator 
Compound. 

The  Only  Articit  That  Will  Prevent  Sparking, 
will  keep  the  Commutator  In  good  condition  and  prevent  cutting.    Absolutely  will  not  gum  the  brushes. 
SOc.  per  stick.   85.00  per  dozen     (Send  SUc.  for  trial  stick. 

FOB  SALE  BY  ALL  SUPPLY  HOUSES  OR 

KUol  Eimill    9     Mi  l^ole  iSannraotiirers, 

■    fflGLCnllAn    K    uUi|    909, 100   Waskincton  street,      .     CHIOASO. 


IM        H 


Write  for  catalDSfuo. 


AMERICAN  ELECTRICAL  HEATER  CO. 

Manufacturers  Electric  Healing  Appliances, 
utaloguo.  193-197   River  St.     DETROIT    MICH 


WE  BUY  OLD  BELTS 

OU  3CRAPS,  ANY  SIZE  OR 
CONDITION. 

WE  CLEAN,  REPAIR  AND  RENEW 

OLD  BELTS. 
LEATHER  PRESERVER  MFQ.  CORP. 

27  W.  MONROE  ST.,  CHICAGO 


IDEAL  AUTOMATIC 
ANNUNCIATORS. 

The  Best  on  the  Market 
Wriie  for  Prices. 

Maaufodured  by 

THE  HEATH  ELECTRIC  CO., 

DETROIT.  MICH. 


McRovOi^Y  Works. 

Brazil.  lad. 

;<02  Broadway,     New  York. 

10^0  Moiiaflnocli  Blk..  Chicago. 


THE  NATIONAL  CONDUIT  &  CABLE  CO. 


irianutBclurert 
of 


BARE  COPPER  WIRE  AND  CABLE,  PAPER  INSULATED  CABLES 


CEMENT   LINED   PIPE    FOR    CONDUITS. 


FOR  TELEPHONE,  TELEGRAPH, 
ELECTRIC   LIGHT  AND    POWER, 


Executive  Offices,  Times  Building,  NEW  YORK,  N.  Y. 


REFLECTORS! 


Light  is  useless  if  you  can't  have 
it  where  you  want  it. 

Paragon    Reflectors    throw   the 
light  just  v^rhere  you  want  it. 

Our  Incandescent  Reflectors  are 

neat  and  are  superior  to  all  others. 
They  are  green  outside,  glossy 
enamel  white  inside.  Reflecting 
surface.  Made  in  various  styles 
and  sizes.     Get  our  catalog. 


American  Reflector  &  Lighting  Co., 

271-273    FRANKLIN    ST.,    CHICAGO. 


IT'S  A 
KINSMAN  No.  7 

Double  Gylinder  Portable. 


Gives  twice  the  light  of  an  ordinary  desif  lamp, 
and  is  furnished  in  nickel,  oxidized  Conner, 
polished  brass,  or  antiitue  brass,  as  desiredm 

SEND    FOR    CATALOGUE. 

McLEOD,  WARD  «c  CO.,nVwTS''r'k. 
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FRANK  N.  PHILLPI8,  PnEstDENT. 
C.  H.  WAGENSEIL,  TnCAsURER. 


bugcnc  f.  phillips, 
Gencral  Manager. 


■  .ROWLAND  PHILLIPS,  VlCC^PRKB. 
O.  R.  RCMINGTON,  JR.,  SEC. 


AMERICAN  ELECTRICAL  WORKS, 

•  '      '     •  FKOVIOENCB,  B.  I.  ' 

BAREAND  INSULATED  ELECTRICfIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  «ND  UNDERGROUND  USE. 

New  York  Store.  W.  J.  Watson,  26  Conlandt  St. 
Cbicaqo  Store.  F.  E.  Donohoe.  82  Lake  St. 

Montreal  Branch,  Kugene  F.  Phillips'  Electrical  Works. 

MAIN  OFFICES  AND  FACTORIES,  PHILLIPSDALE,  R.  I. 


WRITE  TO  OHIO  ELECTRIC  WORKS 

-  CHRISTMAS  GOODS 


tdcrnic 

ONDERS 

^   LITTLE 


ElectricTableLampCas  shown  in  illus- 

tration)  with  Battery  complete $3.00 

Eartery  Hangins  iJimp lo.uo 

Telephone,  with  Biittery  complete 5.95 

Electric  Door  Bells,  all  connectioua 1.00 

Electric  Carriage  Lamp _ 3.95 

Fan  Motor,  with  Battery 5.05 

Electric  Hand  Lantcrn3_ 2.00 

S'i.O')  Electric  Jledical  Batteries 3.95 

fliOO  Belt,  with  Suspensory,  2.50 

Telegrraph  Outfits,  complete.. 2.25 

Batterv  Motors  from $1.00  to  12.00 

18.00  Bicycle  Electric  Lights 2.75 

Electric  Railway- 2.95 

PocketFlash  Lights...    1.60 
NecfctieLights_75cto    3.00 


send  for  i'Tte  Boot.  Describes  and  iliustratts  many 
of  the  most  useful  electrii>  devin-s,  at  wunderfully 
anaUpnces.  All  prai.'li(.-al.  The  kiwest pricuin the 
world  on  everylliing  electrical,  .-Vyenla  can  make 
handsome  coinmissiona  and  many  sales,  'Write  for 
complete  information. 
OHIO  EUCTBIC  WORKS,  Cleveland.  Ohio. 


Six  Yflirt  with  General  Electric  Company. 

THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  66  Broadway,   •    NEW  YORK  CITY. 

Pitent  Ciiiiet.        Pttanl  Soliciting, 


Electric  Heating  Apparatus. 

SEND  FOR  64-PAGE  CATALOGUE. 

"UNIT"  ENAMELED  RHEOSTATS 

The  Simplex  Electrical  Co., 

Cambridgeport,    Mass. 

CHICAGO.     Monadnock     Block. 


BULLOCK  ELECTRIC  MFQ.  CO. 
Cincinnati,  U.  S.  A. 

WAQNER  ELECTRIC  MFQ.  CO. 
St.  Loula,  U.  S.  A. 

Direct  and  Alternating  Current 
Equipments    tor    Electric  Light 

and  Power. 
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Faries  Adjustable  Holders, 

PORTABLES,  SHADES,  ETC. 


CATALOGUE  NO.  0  just 
Issued  will  be  mailed  up- 
on application. 


ARR  FAaillilAR  TO 
AI.Ii  EI.EOTRICA1 
PBOP1.JE. 


FARIES    MFC.   CO.,  Decatur,  Illinois. 


INEXI^EIMSIVE. 

WRITE    US    AND    WE    WILL   TELL   YOU    WHY 

\A/.     IM.     IVIA.-r-rHE\A/S     &      B 

SOLE    DISTRIBUTORS, 
«o3      ^4Vf9t.E-r^r4      BL.^^.,      snr. 


KELLOGG  SWITCHBOARD  and  SUPPLYC  0., 


231     SO.    GRZEN    ST.,    CHICAGO 

WE  ARE  PREPARED   TO    FURNISH  BEST    QUALITY 

.^\.  xri.  <3.  ua.  in.c 


WIRE 


® -W  Itro  Iri  t>  o  ^  r  <ai 


STA9fDA.BD    PRODUCTS    IN    STOCK. 


IMPROVED 
WARREN 


2,000  LIGHTS^ 


ALTERNATOR 

SANDUSKY 

OHIO 


NATIONAL  CODE  STANDARD 

'0.  K."  leatlierproof  Wire. 
Slof-Bnrning  Weatherproof 
■g,  and  Slov-Burnlng  Wire. 


Prices  and  Samples  on  Application. 


Phillips  Insulated  Wire  Co., 

Office  and  Factory:  PAWTUCKEL  R.  L 


DID    YOU    EVER 

Feel  like  this  ?  He  lost  that  sale 
because  he  did  not  have  those 
particular 

ELECTRICAL  SUPPLIES 

in  stock.  They  were  ordered  a 
week  ago,  and  are  still  "com- 
ing." Change  your  base  of  sup- 
plies, my  friend.  Order  from  us, 
and  have  your  goods  delivered 

STRICTLY   ON   TIME. 

Write  for  our  new  Catalog,  containing  low  prices  and 
fine  cuts.      They  are  going  fast.      Better  do  it  now. 


ALDEN  ELECTRIC  CO., 


52-54  W.Van  Buren  SI.,  Chicago. 


The  Up-to-date  Supply  House. 


ta 
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WAXTKD.  FOR  MALE  a,id 
similar  WAMT  COLCnN  adverlist- 
ments  {jo  words  or  less),  $1.50  an 
insertion ;  additional  ifords  jc  each. 
POSITION  WAXTED  adz'ertist- 
ments  (JO  words  or  less),  $j  00  an  in- 
sertion:   additional  words  2C  each. 


POSITION   WANTED. 

With  an  electrical  enplneer,  by  young  man 
who  bus  uttendc*!  a  manual  trulDin^  scbool  aad 
Is  ationdlnn  erenln^  classes  of  eleclrlcaU-nL,'!- 
neering  and  nn-t'lianlcal  drawinR  at  the  Lewis 
iMtltutc.  Address  "UOX  27, "  care  Western 
Klectriclan,  510  Maniueite  UuUdlog,  (.'bica-io. 


POSITION  WANTED. 

By  an  ex|K.Tlence(i  teleplione  man;  10  years' 
every -dav  experience  In  construction  and  In- 
suillatloti.  Good  reasons  for  cbanglng.  Must 
be  pennaneni  posltioo.  For  further  particu- 
lars address -BOX  GS."  DeKalb.  HI. 


WANTED. 


An  unusual  opportunity  for  a  first-class  elec- 
trical engineer  and  road  salesman  that  can  each 
Invest  :f2,5iK)  in  electrical  supply  and  constnic- 
iloa  business  in  the  best  district  on  the  I'acittc 
Coast.  Must  have  lirst-class  references.  House 
established  for  ten  years.  Address  H.  -  M. 
MRARS,  446  Washington  Street,  Portland,  Ore. 


WANTED. 


100  n.  p.  500  V.  motor.  Musi  be  In  good  con- 
dition. State  price  and  condition.  F.  A. 
WARREN,  Marlon, Ohio. 


FOR  SALE. 

To  highest  bidder,  about  April  1st,  1902. 
One  76  K.  \V.  "Wood"  Alternator,  1.000  or 
2.000  volts.  16,000 alternations,  complete  with 
Exciter  (one  extra  armature  for  Exciter j, 
Switchboard,  including  all  Instruments.  Two 
Brush  are  machines.  65-llBht  capacity  each, 
both  complete  with  ammeters  and  one  extra  in- 
terchangeable urmature.  120  Brush- Auams 
double  carbon  arc  lamps.  Xo.  31.  All  the  above 
apparatus  now  In  use  and  in  flrst-class  condi- 
tion, most  of  It  as  good  as  new.  Reason  for  sale 
of  above  apparatus  Is  complete  change  of  sys- 
tem.   Address  for  further  information 

P.  S.Joy,  Supt.,  Marshall,  Mich. 


FOR    SALE. 

Electrical  supply  store  with  sufficient  up-to- 
date  stock  for  present  needs,  and  flrst-class 
paying  business.  Best  location.  No  competl- 
tlo"n.  Will  sell  all  or  part  to  practical,  capable 
man,  as  i>resent  owner  has  no  lime  to  properly 
jiiiend  business.  Write  (|uick  if  you  want  good 
pajlng  work  and  be  your  own  boss.  Address 
BOX  2G.  care  Western  Electrician.  510  Mar- 
quette Bldg..  Cblcajito. 


200  NEW  10  VOLT  BATTERY  MOTORS. 

9S.OO     KJk^lH. 

Walafa'i  Soos  k  Co..  259  WastalOKtoa  St.,  Newark,  N.  J. 


U.  S.  ENCJINKKR  OFFICE,  735  N.  CapltoISt., 
WasliinBlon.  I).  (_'..  .January  3.  1902.  Sealed 
l)roposals  rtlll  be  received  here  until  noan.  Feb- 
ruary 3.  1902.  and  then  publicly  opened,  for 
furnishing  veniilatlnc  fans,  with  direct  con- 
nected motors,  for  new  bulldlngfor  Government 
Printing  Ollice.  Information  furrilslied  on  np- 
plicatlon.  JOHN  STFPHEN  SKWKLL,  Capt. 
Enyrs. 


PHOTOGRAPHS 

Have  you  placed  any  Plants.  Ma- 
chinery, Etc.,  in  or  near  New  York 
that  you   wish     photographed? 
C.  L.  THOMPSON, 

Special  Pholographer.  1705  3rd  Ave.,  New  York, 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

SEND  FOR  CIRCULAR  AND  PRICES. 

THE  LECLANCHE  BATTERY  CO., 

in  to  117  East  131st  St.,  N.  Y. 


....BINDERS.... 

FOR  THE 

Western  Electrician 

SI. 00  EACH. 

ELECTRICIAN  PUB.  CO., 

CHIC75GO. 


U.S. METAL   POLISn 


POLISHES  ALL  METALS.   Bra^c'.c^  Nr.<ToB 


II       I  ^M  ^^  Samples  sent   free 

Laldl  I  G.EO.W. Hoffman 

»«  FHA«crsco.   295.  E. Washington  St.  iHDmHAPDLIS.rHD. 


REAL  BARGAINS  IN  DYNAMOS  AND  MOTORS. 

15  H.  p.  ■•F.ddy,"  8160.0(1;  10  H.  P.  "Detroit,"  SllO.OO;  4  H  P.  "Standard."  J75.00;  3  H.  P. 
"Sltttlery,"S50.00:  1  II  P.  "DetroH,"  WO.OO;  H  H.  P.  ■■Hdison.'JSO.OO;  4  H.  P.  "WaKner."$6.00; 
"Crocker-Wheeler"  battery  motor.  $1 2.00.  UYNAMoS— 50  light.  $80.00;  40  light.  J70.00; 
30  IlKht.  .J50.00:  20  Hirht,  $40  00:  12  light.  J30. 00;  300  gallon  Zucker  .C  Levitt  plating  dynamo 
J45.00;   100  gallon  F.ddy  Plating  dynamo,  $3o.0i'.    Brush  arc  lamp<,  complete,  $4  00. 

Every  Machine  Guaranteed.    Repairing  Solicited.    Second-Hand  Machines  Wanted. 
AMBER  ELECTRIC  MFG.  CO.,      Mi^iiet  winding  and  MessengerCall  Boxes.    60  W.  Monroe  St  ,  Cliicago. 


COMBINATION  OF 

Stow  Flexible  Shall 

AND 

MULTI-SPEED  MOTOR. 

Practically  dust  and  water  proof.  For  Portable 
DrlHtne,  Tapping.  Reamlne,  Emery  GrlndliiB,  etc. 
Write  for  Catalogue  and  Prices. 

STOW  MFG.  CO.,  Binghamton,  N.  Y. 

Gen'l  European  Agents,  Selle,  Sonnenttaal  &  C«., 

8G  Queen  Victoria  Street,  LoDOon,  England. 


ELECTRIC  CO. 


"5'>-6E5.CLINT0N  5T.  CHICAGO 

One    30-k.  w.  General  Electric  alternator. 


One    6U-k.  w. 

One    75-k.  w,       *'            " 

Two  120-k.  w.       " 

One    30  k  w.  Wesllnghousc 

One    45-k.  w. 

Two  60-k.  w. 

One    60-k.  w. 

"       60  cycle 

One    75-k.  w.            " 

■*       GO     '■ 

One  200-k.  w.  Wood 

"      VAZ     " 

One    75-b.p.,  WesUnghouse  induction  motor. 

Send  for  our  Monthly  Bargain  Sheet  with  net 
prices  on  machines  In  stock  at  our  works.  All 
apparatus  fully  guaranteed. 


SECOIMD-HAND 

Dynamos  and  Motors. 

We  invite  correspondence 

witli  those  ivishingto 

bny  or  sell. 


SCHUREMAN  &  HAYDEN, 

140  S.  Clinton  St.,  Chlcaio. 


f  ;i_  M'CORMICK  TURBINE. 

On  Vertical  or  Horizontal  Shaft. 
Especially  Adapted  for  Electrical  Worici 

Gives  a  higfher  percentaEe  of  useful  effect  than  any  other  water-wheel 
heretofore  made.  All  sizes,  right  and  left  hand,  are  built  from  patterns  per- 
fected under  systematic  tests  In  the  Holyoke  Testing  Plume. 

Parties  having  power  plants  which  are  unsatisfactory,  and  those  contem, 
plating  the  improvement  of  powers,  will  find  It  to  their  Interest  to  confei 
with  us,  as  we  are  willing  to  euarantee  results  where  others  have  failed,  ne 
matter  what  make  of  turbine  baa  been  In  use.  STATB  RBQUIRBTlBNTi 
AND  SEND  FOR  CATALOQUB. 

S.  MORGAN  SMITH  CO.,  York,  Pa. 


I 


CORLISS  ENGINES. 


Rebuilt  and  Ready. 

34x60  George    H.    Corliss. 
28x60  Jjitue  &  Bodley  CoiilfS. 
I.ouis  Corliss. 
Louis   Corliss. 
300  H.  P.,  20x4S  Harris   Corliss. 
300  H.  P.,  20x4S  AVheeloeU    Corliss. 
18x36  Sioux    Cltv    Corliss. 


920  H.  P., 

650  H.  P., 

625  H.  P.,  2Sx4S  St. 

400  H.  P.,  24x42  St. 


200  H 
ISO  H. 
ISO  II. 
150  H. 
125  II. 
100  H. 

250  H. 

175  H. 

150  n. 
125  H. 


P.,  16x42  Harris   Corliss. 

I'.,  16x42  Hamilton    Corliss. 

P.,  14x42  Aliis    Corliss. 

P.,  14x24  Cooper   Corliss. 

P.,  12X.36  Hiirrls   Corliss. 

AUTOMATIC  ENGINES. 


and 


P.,  13    aud    20%xl5     .\rnuugton 

Sims  cross-compound. 
P.,  101^   and   ISxlS    Williams   Tandem 

compound. 
P.,  15x14    Ideal. 
P.,  14%xl6    Rice. 

BOILERS. 

1  50O  If.  P.    Heine    Safety.   160  lbs.    steam. 

10    SO  H.  P.  60x16  Tnhular.  90  llis.  stoam. 

An  Apparatus  Fully  Guaranteed. 

Write  for  Stock  List  No.  15. 

W.     W.     WHITEHEAD     COMPANY, 

Sales  Offices,  206  Dearborn  St.,  Chicago. 


DON'T  THINK 

That  you  can  keep  posted  as  to 
what  is  going  on  in  the  western 
electrical  field  without  reading  the 
Western  Electrician.  It  is  the 
electrical  newspaper,  and  if  you 
are  not  a  subscriber  you  will  find  it 
to  your  advantage  to  become  one 
at  once. 

93.00  per  year; 
$1.50  for  six  months. 

ELECTRICIAN  PUBLISHING  CO., 

Suite  510  Marqueltn  Bldg.,  CHICAGO. 


FOR  IMMEDIATE  SHIPMENT. 


125-cyele  Alternators. 
1  150  K.  W.  Wood. 

W.  Westiughouse. 

W.  Slattery. 

W.  Slattery. 

W.  Thompson-Houston. 


4  100  K, 
2  100  K, 

1  120  K 

2  70  K. 


110-VOLT  GENERATORS. 

2  66  K.  W.  Jenny. 
2  60  K.  W.  Tiionipson-Rvnn 
1  60  K.  W.  Siemens  &  Haiske. 
1  50  K.  W.  Thompson-Houston. 

1  .50  K.  W.  Western    Electric. 

2  40  K.  W.  .Tenny. 

1  30  K.  W.  Western    Electric. 
And   many  smaller. 


ArTOMATIC  ENGINES. 
300  H.  P.  14x23x16    New    York    Safety    Tan- 
dem. 
250  H.  P.  Williams  Vertical   Compound. 
14x16   New   York    Safety. 
14x12  New  York   Safety. 
13x12    Phoenix. 
13x12  Ideal. 
12x13    Bail. 
12x18  Taylor. 
10x15  Weston. 
I  10x10    Ideal. 

7x  9   New    i'ork    Safety. 
I  CORLISS  ENGINES. 

134x60  G.   H.   Corliss. 
26x48  Pishkiil   Corliss. 
20x48  Wheelock  Corliss. 
14x42  Allis  Corliss. 

BOILERS.  PUMPS,  MOTORS,  ETC. 
Write    for    price    list    No.    37. 


ILLINOIS  MAINTENANCE  COMPANY, 

204  Dearborn  St.,  E.  H.  CHENEY,  Manager.  CHICAGO. 


The  Telephone  Directory 

is  a  reliable  guide  to  progressive 
business  men  who  solicit  the 
public's  patronage.  It  contains 
the  names  of  50,000  subscribers. 

HAVE  YOU  A 

Telephone? 


Business  or  Residence 


5  Cents  Per  Day 


and 
up. 


Chicago   Telephone  Company, 


203  Wastiington  Street, 
96  State  Street 
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G-l  CO.'S 


PARAGON 


WRITE    FOR    BULLETIN    No.     162. 
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FANS 


NO 


NOISE 
TROUBLE 
REPAIRS 


MANUFACTURED  BY 


GENERAL 

INCANDESCENT 

ARC  LIGHT  CO. 

NEW  YORK,'.U.  S.  A. 

OFFICES  IN  ALL  LARGE  CITIES  OF  THE  U.  S, 


THE  ONLY  MAN 

who  hunts  for  trouble  is  the 
electrician.  Let  us  help  you 
find    it  quickly, 

Illinois  Electric  Specialty  Co., 

510-512  Tacoma    Building,  CHICAGO.  ILL. 


CHICAGO  FUSE  WIRE  &  MFG.  CO. 


Fuse  'Wire,  Funp  I.inhs, 
Telephone  FaHe*>, 
Fuse  Itlocks. 


CHICAGO  FUSE  WIRE  &  MFC.  CO., 

35a    DEARBORN    BTHECT      CHICAGO. 
B53    BflOAOWAY.    NEW   YORK. 


'2S  VICTOR  TURBINE 


mounted  on  hjrizontal  shaft  is  shown  by  the  cut  herewith.  The  water 
is  discharged  at  one  end  through  the  draft  tube,  and,  in  this  case,  the 
usual  er  d  thrust  connected  with  single  wheels  is  entirely  provided  for. 
The  high  speed,  close  regulation,  great  capacity,  high  efficiency,  perfect 
cylinder  gate  and  steady  motion  are 


SALIENT 
FEATURES 
OF  THE 
VICTOR 
TURBINE. 


We  make  a  specialty  also  of 


STFAm  AND  POWER  PUMPING  MACHINERY  FOR  ALL  PURPOSES. 
AIR  COMPRESSORS  FOR  THE  AIR  LIFT  SYSTEM  AND  GENERAL  USE. 
JET  AND  SURFACE  CONDENSERS,  AIR  PUMPS,  VACUUM  PUMPS, 
STILWELL'S  FEED  WATER  HEATERS, 
OIL  MILL  MACHINERY  AND  FILTER  PRESSES. 

If  interested  address 

The  Stilwell-Bierce  &  Smith-Yaile  Co., 

257  Lehman  St.,  DAYTON,  OHIO,  U.  S.  A. 

NEW  YORK,  141   Broadway.  PHILADELPHIA.  612  Arch  SI. 

BOSTON.  73  Oliver  St.  CHICAGO,  311  Dearborn  St. 

NEW  ORLEANS,  304  Hennen  BIdg.  LONDON,  E,  C,  97  Queen  Victoria  St. 

BALTIMORE.  315  Equitable  Bldg. 
LAUFKETTER  &  BENDIT  M.  E.  CO.,  Sales  Agents,  810  Olive  St„  ST,  LOUIS,  MO, 
E.  F.  AUSTIN,  Sales  Agent,  Smith  Block,  PITTSBURG,  PA. 


RELIANCE" 

C^KIVERATOSS 
ANI>  MOTORS. 

SEND      FOR      BULLETIN. 

RELIANCE   ELECTRIC 
COMPANY, 

MILWAUKEE,  -  WIS. 

AGENTS  WANTED  EVERYWHERE. 


Secured     quickly    through     Western 
Electrician  "Help  Wsnted"  ads. 


DOMESTIC 

Electrical  Work. 

Concise  and  Practical  Explanations  for  Plumb- 
ers, Tinners  and  Hardware  Dealers  on  How 
to  Wire  Buildings  for  Bells,  Alarms, 
Annunciators    and    for     Gas 
Lighting  from  Batteries. 

Illustrated  with  Twenty-two    'Diagrams. 
By  William  A.  Wittbecker. 


Price  in  Paper,  25  Cents. 
Price   in  Cloth,  50  Cents. 


THE  growing  demand  for  simple  electrical  ap- 
paratus in  dwelling  houses,  offices  and  work 
shops  and  the  need  of  plain  instructious  whereby 
my  person  without  a  previous  kuowledpe  of  elec- 
'ricity  may  be  enabled  to  undertake  their  suc- 
■.-essfulinsfallation.has  i>rompted  the  publication 
of  this  little  book.  It  is  not  intended  for  the 
amateur  who  seeks  for  nothing  but  experimental 
work,  neither  is  it  expected  to  enlighten  the  ex- 
pert electrician;  but  to  the  person  who  is  seeking 
for  information  that  will  assist  him  in  increasing 
liis  daily  earnings  this  Uttle  volume  is  addressed. 
Tlie  information  given  is  above  all  else  practi- 
cal, and  with  a  close  observance  of  the  directions 
laid  down  anyone  without  the  slightest  knowl- 
edge of  electricity  should  be  able  to  do  the  work 
described. 

Electrician  Publishing  Co., 

Suite  5  10  Marquette  Bldg., 
ei-liOA90. 


INOAHDESOEHT 
LAMP    HANGER 

WUl  roll  up  10  feet  of  lamp  cord 
and  last  for  years.  Suitable  for 
lactorlea.  offices  aod  dwellings. 
Lamp  always  out  of  way  when  not 
in  use.  Guaranteed  to  give  satis- 
faction. Sample  hanger  sent  on 
receipt  of  wholesale  price,  81-00- 

Genevieve  Co.'°"^a'."^' 


ROBT.  FERRIS'  BOOK 
ON  METERS. 

IS  so  SIMPLETHAT  ONE  WONDERS 
AT  THE  COURAGE  OFTHE  AUTHOR 

IT  TELLS  JUST  WHAT  SOME 
PEOPLE  THINK  THEY  KNOW. 

Written  expressly   for  the  men  wbo  handle 
the  pliers. 
Sent  prepaid  on  receipt  of  $1.00.    ,\ddress 

ELECTRICIAN  PUB.  CO., 


510   IHarquctte  Bldg. 


CHICAGO. 


EDISON     PRIMARY    BATTERIES. 


FORMERLr    KNOWN     AS      CDISON-LALANDC 


POR    GAS    CNGIHEa, 
SLOT      MACHINES, 
AUTOMOaiLES 
RAILROAD    SIGNALS. 
CRObSrNC    BELLS. 
SMALL   MOTORS. 
CTO. 


CONSTANT     CURRENT 
NO    LOCAL   ACTION, 
WILL   NOT    FRCCZC. 


CELLS    FOn 


FULL    DESCRIPTION    IN    BOOKLET    NO.    4. 

EDISON    MANUFACTURING    COMPANY. 


u 
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OUR    DRY    BATTERY 
CABINET  WALL  SET. 

BATTERY  CALL. 

Long  Distance  Transmitter. 

Bipolar  Permanently  Adjusted  Receiver. 

Centrally  Pivoted  Adjustable  Ringer. 

Loud,  Clear  Toned  Gongs. 

Self-Contained  Switch  Hook,  Platinum  Con- 
tacts. 

Concealed  Cord  Fastenings. 

Adjustable  Transmitter  Arm  with  Concealed 
Cord. 


COMPACTNESS 
AND  UTILITY 
COIMBINEO. 


OUR  DRY  BATTERY 
WALL  SET. 

GENERATOR    CALL. 

Other  equipment  same  as  above. 
A  model  instrument. 


WRITE  FOR  ESTIMATES  ON 

Full  Common  Battery  Systems. 

OURS  IS  A 

REAL  Common  Battery. 


STERLING  ELECTRIC  CO., 


Branch  Office: 

1260  Monadnock, 
CHICAGO. 


Main  Office  and  Factory, 

LAFAYETTE,    INO. 


IDEAL  SELECTIVE  LOCK-OUT 
PARTY  LINE  SYSTEM   Kr"" 

RINGS  ONLY  PARTY  WANTED  AND  LOCKS  ALL  OTHERS  OUT, 


IDEAL  AUTOMATIC 
EXCHANGE  SYSTEM 


FOR 

FARMERS'    LINES  AND 
SMALL  TOWNS. 


SWITCHBOARDS 

ANY    SIZE. 


BRIDGI^fO,  SERIES  AND 
CEATRAIi  ENERGY 

TELEPHONES. 


WRITE  US  AND  WE  WILL  TELL 
VOU  ALL  ABOUT  IT. 


ESTIMATES    FURNISHED    UPON    APPLICATION. 

THE  U.  S.  ELECTRIC  MANFG.  CO. 

2000    ETJTA    STREET,    BUTIiER,    PA. 


KOKOMO  TELEPHONES 

\A/EII  Sa-tis-fy  YOVJ. 

NOTHING  IN  FRONT  OF  THEM. 
Writ*  us  for  yarticnlara. 

KOKOMO  TELEPHONE  &  ELECTRIC  MFC.  CO., 

^S:  KOKOMO,  IND. 


Continental  Telephone  Construction  Go. 

GENERAL  CONTRACTORS  FOR  TELEPHONE,  ELECTRIC 
LIGHT,  HEAT  AND  POWER  PLANTS. 

TACOMA  BLDC,     CHICAGO. 


IIM 


LEICH  FOUR-PARTY  LINE  SELECTIVE  SIGNALING  SYSTEM. 

Our  Instruments  work  pertoctly. 

They  need  absolutely  no  adjustment  for 
any  line  condition. 

No  relays  or  springs  to  get  out  of  order. 

Do  you  know  thai  you  can  give  satisfac- 
torily low  rates  only  with  perfectly  working 
party  lines? 

The  saving  In  line  construction  and 
switchboard  apparatus  Is  enormous  ! 

Low  rates  mean  doubling  your  patron- 
age and  Increased  revenues  and  dividends. 
It  is  to  your  advantage  to  use  party  lines. 
This  is  no  step-by-step  system,  and  our 
'phones  operate  with  power  generators  or 
pole  changers.  Well  adapted  for  small 
exchanges.  Particulars  and  estimates 
furnished  on  application. 


WRITE  ALSO  ABOUT  OUR 
SIMPLEX  TOLL  COLLECTOR. 
SAFE -SIMPLE- OURABLE. 


METROPOLITAN  TELEPHONE  AND  ELECTRIC  CO., 

76    FIFTH    AVENUE.    CHICAGO. 


BOSTON  CABLE  CLIP 

THE  STANDARD  EVERYWHERE. 


ADJUSTABLE  TO  ANY  SIZE  CABLE. 

STRONGEST.     SIMPLEST.     BEST. 


CHASE-SHAWMUT  CO., 

BOSTON, 

SOLE   MANUFACTURERS. 
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IS 


A  GOOD  FEATURE 

KELLOGG  APPARATUS  IS 
MADE  IN  ONE  GRADE- 

THE    HIGHEST. 

There  are  no  second  grade;;  lor  tbose  who  wani  cheap 
nppnrains  or  to  sell  ihose  who  are  nnable  to  lell  high  ^rade 
apparatus. 

To  have  a  KELLOGG  'phone  means  to  waTitmori-oniuMii. 

The  telephone  we  sell  the  farnitr  is  Uio  siinie,  as  far  as 
lalkiiiM  anti  n-eelving  qdaUlies  are  concfrned.  a:^  ibose  we 
sell  to  the  largest  exchanges  in  the  Inlted  States.  'I'his  Is  a 
fact  that  should  not  belost  sight  of  when  buying  telephones. 

KELLOGG  transmitters  are  as  near  perfect  as  the  (Inesl 
timepiece.  Tests  on  iongdislance  lines  prove  them  superior 
10  the  '•Uell  Solid  liaek."  'I'lse  no\ei  consirnction  of  tlie 
diaphragm  makes  it  impossible  for  packing  to  lake  place. 

KELLOGG  TRANSMITTERS  ARE 
GUARANTEED  FOR  FIVE  YEARS. 

l\elIogg  receivers  are  the  hif^hest  grade.  The  shell 
alone  costs  us  two-thirds  the  selling  price  of  other  receivers 
on  the  market. 


KELLOGG  SWITCHBOARD  &  SUPPLY  GO. 


Correspondence  Solicitetl. 


J 

229  S.  Green  Street,  CHICAGO. 


INTERNATIONAL       LONG  SPRINGS 


KEY 


(PATtNTCo) 


PRICE  ON  APPLICATION. 


avoid  breaking. 

DOUBLE  MOUNTING 

Saves  key  shelf  space. 
Requi  es  one  key  cable  only. 

Especially  adapted  for  large 
multiple  and  trunking 
boards,  where  the  proper 
number  of  keys  on  small 
key  shelf  is  desirable. 

GERMAN    SILVER    SPRINGS. 
PLATINUM  CONTACTS. 

TELEPHONES  zT::'Lrcir- 

""Jn'k'fng  SWITCHBOARDS 

FOR  ANY  SIZE  EXCHANGE. 


INTERNATIONAL  TELEPHONE  MFG.  CO, 

HARRISON  AND  CLINTON  STS.,  CHICAGO,  U.  S.  A. 


THE    IMPROVED 

GRIGGS  DESK  TELEPHONE 

HOLDER  AND  BRACKET. 

(Patent  applied  for.) 
It  is  indispensable  to  every  one  iisin^  a  telephone 
00  a  desk.  Saves  its  cost  a  dozen  times  ovir.  Is 
both  a  time  and  money  saver.  Savea  time  and 
trouble  of  lifting  phone  off  desk  when  locking  it, 
or  placing  on  desk  alter  being  unloekert.  No  neces- 
sity for  using  depk  slide  as  holder,  and  ih'us  pre- 
venting access  to  drawers.  No  handling  or  phone 
at  all  necessary.  No  more  accidental  upsetti'  g 
and  breaking  ol'  phone,  as  our  improved  telephone 
holder  prevents  it  all.  Your  telephone  instantly  in 
place  when  needed,  and  just  as  quicklj'  out  or  the 
way  when  not  wanted.  Its  merit  must  appeal  at 
once  to  every  telephone  user.  Price83.00.  Guaran- 
teed to  pive  satsifaction.  Tan  be  adjusted  to  fit 
any  size  base.  Discount  to  the  trade.  Local  repre- 
sentatves  wanted  in  every  city  of  the  United  States, 

THE  GRIGGS  MFG.  CO.,  79  Flflh  Ave.,  Chicago.' 


2  BATTERY  CALL  TELEPHONES  $4.50 


GOOD  FOR  600  FEET. 
METALLIC  LINE  FOR  INTERIOR  USE. 


2  MAGNETO  CALL  TELEPHONES  $7.50 

GOOD    FOR    3    MILES. 

SINGLE  IRON  WIRE  FOR   PRIVATE  LINES, 
BAITERIES  ARE  INCLUDED. 

FARR    &    FARR, 

110  W.  JACKSON   BLVD.,         CHICAGO. 


Telephone  Troubles 

ARE  UNKNOWN  WHEN  OUR 

CENTRAL  ENERGY  SYSTEM 


No.  34  Central  Energy  Telephone. 


Is  Installed  in  Your  Exchange. 

IT  REPRESENTS  THE  HIGHEST  TYPE  OF  MODERN 
TELEPHONE  APPARATUS  AND  IS  PERFECT 
IN  EVERY  DETAIL. 


Our  Line  of  TELEPHONES,  SWITCH-IOAROS, 
PROTECTIVE  DEVICES  Is  Compiete. 

AMERICAN  ELECTRIC  TELEPHONE  CO., 

36-S8  W.  Jackson  Boulevard,        CHICAGO,  U.  S.  A. 


IMOEftHDENT 


^m 


SWITCHBOARDS  and 
TELEPHONES 

Thai  free  you  from  all  troubles. 

CENTRAL  ENERGY  SYSTEMS. 

Send  for  Catalogues. 
Correspondence  Solicited. 

YOU  NEED  GOOD  APPARATUS. 
WE  MAKE  IT. 

We  can  help  you  io  start  right  and  earn  dividends. 


200  Capacity  Eureka  Switchboard. 


EUREKA  ELECTRIC  CO. 

CHICAGO,  U.  S.  A. 


Moon  FuseTerminal  Head. 

IT  HAS  A  RECORD. 


Has  never  lost  a  cable,  while  in  extensive  use 
for  years.  Once  installed,  it  is  permanent, 
requiring  no  further  thought  or  attention, 
except  to  re-fuse  or  transpose  wires 


THE  GABLE  IS  SEALED  FOR  ALL  TIME 
AND  IS  SAFE  FROM  INJURY. 

Why  take  cliances?    A  cheap  equipment  is  not  economical, 

WKITK   FOB    CATALOGUE, 

THE  MOON  MFG.  CO., 

43-49  South  Canal  Street,  Chicago, 
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Success 

Comes  only  to  those  telepbODe  exchanges  whicb  usethf 
BEST  maienal.  If  you  use  our  goods  success  Is  assured. 

We  can  suDDly  EVERYTHING    USED  WITH   TELEPHONES. 

No  oraer  too  small  for  attention  or  too  large  for  our 
capacity.  Rapid  deliveries  our  rule  and  each  order 
filled  with  care.    Large  stocks  always  on  band. 

Telephones,  every  style  and  grade.  Long  and  short 
backboards.  Elegant  llnish  and  design.  Prices  that 
win  suit.  Hard  rubber  receivers.  Oak  or  walnut  wood- 
work. New  ideas  in  magneto  bells.  Each  Instrument 
guaranteed. 

All  kinds  of  telephone  supplies.  New  parts  for  old 
telephones.    Double-pole  receivers. 

Electricians'  tools.  Lightning  arresters,  carbon  and 
fuse.  Extension  bells— standard  and  bridging.  Circuit- 
closers.  Transmitters  of  various  styles.  Repeating 
colls.  Induction  colls,  construction  materlalof  all  kinds. 


No.  I  -    Desk  TeleDhon« 


WBtTK  FOB  CATAIiOQVE:. 

CentralTelephone&  Electric  Co., 

909  MARKET  STREET.  ST.  LOUIS.  MO. 


INDUCTION  COILS 

To  any  specifications  with  either 
INSULATED   or   BARE   Wire. 

Prices   on   application. 

VARLEY  DUPLEX  WAGNET  CO., 


88  JLake  St.,  Chicago. 


Phillipsdale,  R.  I. 


The  Telephoae  Company  of  America 

Long  Distance,  Central  Energy  System. 

The  only  up-to-date  100  per  cent,  system,  full  patent 
protection. 

The  only  first-class  system  at  a  cost  admitting  of 
no  competition. 

Tlie  only  system  that  can  be  supplied  to  the  public 
at  two  cents  per  call. 

The  only  system  that  can  be  installed  in  every 
house,  office,  mill,  shop  or  other  place  of  business  at 
two  cents  per  call  and  insure  shareholders  a 
handsome  profit  on  their  investment. 

The  aim  of  the  Telephone  Company  of  America 
is  to  place  a  telephone  in  every  house  and  place  of  busi- 
ness and  to  limit  the  charge  for  its  use  to  two  cents 
per  call,  the  same  as  for  sending  a  letter. 

Installation  on  this  plan  admits  of  no 
competition. 

By  this  system  the  telephone  service  will  be  in- 
creased to  twenty  times  its  present  volume,  its  value  to 
investors  will  be  many  times  greater  than  that  of  any 
other  system,  while  the  cost  of  service  to  the  public  will 
be  only  two  cents  per  call,  or  one-third  the  lowest 
present  rates. 

The  central  office  and  station  telephone  apparatus 
are  of  the  highest  excellence  in  quality  and  appearance. 

For  particulars  write  or  call  at  the  office  of 

THE   TELEPHONE  COMPANY  OF  AMERICA 

719-721  Thirteenth  Street  N.  W.,  WASHINGTON,  D.  C. 


Write    for    a 


Catalogue 


describing   the   features 
of  the  .  .  . 

UNION 

TELEPHONE 
SWITCHBOARD 


Every  point  in  design  and  oper- 
ation meets  the   most  ex- 
acting demands  of 
modern 
switchboard    practice. 


Union  Switcliboaril  Co 


Don't  Tinker 

At  low  wages,  If  you  have  natural' ability,  an  I.  C.  S.  Course  will 
develop  it.  Why  don't  you  rise  as  hundreds  of  I.  C.  S.  students  have 
risen,  and  earn  a  higher  salary?     Write  to-day  and  learn  how  to 

BE  A  GOOD  ELECTRICIAN 

The  following  I.  C.  S.  Courses  are  taught  By  Mail:  Electrical  Engineer- 
ing; Telephone  Engineering;  Telegraph  Engineering;  Electrical;  Advanced 
Electric  Lighting;  Advanced  Electric  Railways;  Steam-Electric;  Electric 
Lighting  and  Railways;  Electric  Lighting;  Electric  Railways;  Engine  and 
Dynamo  Running;  Dynamo  Running;  Interior  Wiring. 

Write  for  free  circular  of  the  Course 
that  interests  you. 

International  Correspondence  Schools, 

BOX   1002,  SCRANTON,  PA. 
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BALL 


CHICAGO  OFFICE: 

1526  AAonadnock  Building. 


ENGINE 


IMGINE     CO. 

ERIE,   PENNSYLVANIA. 


HIGH-GRADE 


ENGINES 

VERTICAL  AND  HORIZONTAL. 
AUTOMATIC  AND  THROTTLING. 
BELTED  OR  DIRECT  CONNECTED. 

GUARANTEE   PERFECT    REGULATION    FOR     ELtCTRIC     LIGHTING 

AND    POWER    SERVICE   FROM    2   HORSEPOWER 

TO   50   HORSEPOWER. 

W.  BAYLEY  &  SONS  CO., 

9IILWAVKEE,    WIS.,  V.  S.  A. 


The 
Pioneer 

Famous 

Limited. 

Train 

of  the 

World. 

Chicago— St.  Paul  -Minneapolis 

VIA 

The  St.  Paul  Road. 

(Chicago,  Milwaukee  &  St,  Paul  Ry.) 

Equipment  and  Service 
Unequaled. 

Time  tables^maps  and  informatioD 
furnished  on  application  to 

F.  A.  MILLER,  General  Passenger  Agent, 
Chicago,  111. 


JEFFREY!^  CHAINS 


FOR  CATALOGUE, 

ADOHESS 

TMEJEFFREYMFG.  CO 
COLUMBUS.OHIO. 


rSheet-Steel  Indian  Canoes 

I  Boa-tlakKbla  uid  lnd»rtrnctibl8.  1*  f  Mt  long,  19  inch  beun. 


ITwenty.Two  Dollars,  Net.    S^e^IkSM!? 
.  W. H.alTTIJJNS,  m Depot 8t. .8 AIiEM,OinO:. 


^  Western  Electrician 

f  Want  Ads 

1/ 


■ine     R!^sul-ts. 


SAMSON  TURBINE 

UPRIGHT  AND  HORIZONTAL 

FOR 

ELECTRIC  POWER  and  LIGHTING  PLANTS. 

SPECIAL  FEATURES: 

Higli  Speed  and  Efficiency.      Great  Streng^Ii.     Balanced 
Gate.     Close  Regulation  and  Steady  Motion.     Great  Power  in 

limited  penstock  room.  Special  attention  given  to  designing  for 
difficult  situations.  Write  for  pamphlet  I|  stating  your  Head  and 
Power  required. 

lAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.  S.  A. 


Graphite  Brushes 

That  have  been  fully  tested  and  proved  superior  to  any  in  the  market. 
We  shall  be  pleased  to  send  sample. 


JOSEPH  DIXON  CRUCIBLE  CO., 


Jersey  City,  N.  J. 


Faster  than  ever 
to  California 


CHICAGO 

&  NORTH-WESTERN 

RAILWAY 


THE  OVERLAND  LIMITED  leaves 
Chicago  6.30  p.  m.  daily  via  Chicago' 
Union  Pacific  &  North-WesterK  Line,  ar- 
rives San  Francisco  5.15  afternoon  of 
third  day  and  Los  Angeles  7.45  next 
morning.  Ko  change  of  cars;  all  meals 
in  Dining  Cars.  Buffet  Library  Cars 
with  barber.  The  best  of  everj'thing. 
The  Pacific  Express  leaves  10.30  p.  m. 
daily.  Tourist  Sleepers  daily  to  Califor- 
nia  and  Oregon  and  personally  conducted 
excursions  every  Wednesday  from  New 
England.  Send  4  cents  postage  for 
**  California  Illustrated"  to  Chicago  & 
North-Western  Railway, 


461  Broadwaj,  -  New  Yort 
fci  Ches"t  St-,-  Philadelphia 
368  WashinEton  Si..  Boston 
301  Main  St.,  •  -  Bufialo 
>i>  CUrlc  St.,  <    •     dJc^a 


«5  Vine  St..    •     Cincinnati 

507Smithfield  St.,  Pittsburg- 
334  Superior  St.,  -  Cleveland 
L7  Cam  pus -Martins.  Detroit 
1  KIngSt.,Ea«t,Toroato,Onl- 


AS  SIMPLE  AS  ITS  NAME. 


The  Telephone 

By  J.  E.  HOMANS,   A.  M. 

352  pages. 

Cloth,  Price  $t.OO. 

An  up-to-date,  practical  treatise  on  the 
construction,  theory,  installation,  care 
and  management  of  telephones  and  their 
appliances. 

Sent  prepaid  on  receipt  of  price. 

Electrician  Publishing  Co., 

510  Marquette  Building,        Glilcago,  III. 


ABOUT  THE  PENNSYLVANIA  LINES.     ! 

The  verdict  given  by  the  general  public, 
that  the  Pennsylvania  System  oEEera  the 
most  comfortable  and  quickest  service  from 
Chicago  to  Pittsburg.  Philadelphia.  Balti- 
more, Washington  and  New  York,  is  undis- 
puted by  thousands  of  patrons  who  have 
used  these  lines.  The  dining  car  service  la 
unsurpassed.  The  scenery  through  which 
the  road  runs  is  the  most  beautiful  of 
Which  the  East  can  boast— the  famous 
Horse  Shoe  Curve  alone,  being  one  of  the 
rarest  sights  to  a  visitor  from  the  western 
states.  The  traveler  Is  guarded  on  all 
sides  by  experienced  employes  and  no  pains 
are  spared  to  make  the  journey  one  of  ease 
and  safety. 

If  you  contemplate  a  Journey  to  the  Bast, 
full    information   may   be  obtained   by   ad- 
dressing H.   R.  DERING, 
Assistant  General  Passenger  Agent, 
24S  South  Clark  Btreet.  Chicago. 


CHICAGO   AND    FLORIDA  SPECIAL. 

Via  Big  Four  Route. 

Through  sleeping  car  from  Chicago  to 
Jacksonville  and  St.  Augustine  commen- 
cing Jan.  6,  leaving  Chicago  i  p.  m.  daily, 
except  Sunday,  from  Central  Station,  arriv- 
ing Cincinnati  9:05  p.  m.,  Jacksonville 
8:15  and  St.  Augustine  9:30  next  evening. 

ONE    NIGHT    OUT. 
For    further    information    address     J.    C. 
TUCKER,    G.    N.   A.,   234   Clark   Street. 
Chicago. 


THE 

PENNSYLVANIA 

LIMITED. 

In  writing  from  New  York,  an  official  of 
one  of  the  prominent  English  railways,  who 
rode  on  ihe  Pennsylvania  Limited,  says: 
"I  had  a  most  pleasant  journey  from  Chi- 
cago to  New  York.  Your  train  far  sur- 
passes anything  we  aspire  to  In  England." 
Special  information  regnrding  the  superior 
transportation  facilities  oCCored  by  the  Penn- 
sylvania  Short  Lines  can  be  obtained  by 
addressing 

MR.  H.  R.  DERING, 
Assistant  General  Passenger  Agent, 
248  South   Clark  street,    Chicago. 


TO      THE      LAND     OF 
FRUITS    AND     FLOWERS. 

FLORIDA 

Through  Sleeper   Every    Night 

VIA    MONON     ROUTE 
AND   C.    H.   &.    D.    R'Y. 

Passing  through  the  beautiful 
mountain  region  in  the  day- 
time and  arriving  at  St. 
Augustine  in   the  morning. 

City    Ticket    Office,    232   Clark   St. 
CHICAGO. 


REG.TRADEMAF?Ks  Jhe  PHOSPHOR  BRONZE  Smelting  Co.  QMiTED, 

2200  .WASHINGTON  AVE.,PHILADEL.PHIA. 
\      "ELEPHANT  BRAND  PHOSPHOR-BRONZE" 

„        •1NG0TS,CAST1NGS,WIRE,RGDS,SHEETS,ETC. 

yAa/>d^Am.u:-  —DELTA   METAL 

'/X      ^        CASTINGS,  STAMPINGS  and  FORGINGS 


Uu. 


Zi^j^jitia^kiSi 


THE  ALTON'S    ENGINEER. 
If  TOT7  WILL  SENI>  THE  ADDRESS 

of  a  ferson  who.  within  a  year, 
will  have  osb  for  the  chicago 
&  Alton  Railway 


(territory  covered  otttlinedin 
above  map*,  "cvb  wilt.,  mail  to  XOU 

A     PJCTORE,    4'/s  x:  3     ircCHES,    OF  THB 

Alton's  Exoixekr.  If,  in  addi- 
tion, yott  Wir^r^  TELl^  FS  IN  WHAT 
FmSLrC.VTIOX  VOt^  REAI>  this  AD- 
VERTISEMENT. WK  WILL  SEND  TO 
YOU  A  FAMPHLET  ABOUT  THE  HIG- 
GEST  CAMERA   IN    THE  WORLD. 

Geo.  J.  Cttarlton, 

G&NEn.&x.   Passbsgek    Agent,  Chicago  & 

Alton  Baii-wav, 

OHICA.GO.  ILI^IC^OIS. 
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CEDAR  PDLESandTIES 

GOOD    MATERIAL,        PROMPT    SHIPMENTS,  FAIR  PRICES 

/   CHEBOYGAN^    MICH. 

.    MENOMINEE,    MICH. 
^WEST    SUPERIOR.     WIS. 

E.E.NAUGLE    TIE  CD. 

135  ADAMS  STREET  CHICAGO. 


Please  Mennon   y^esrern  Biectrician    v^hen  'writing. 


HOUSTON  &  LIGGETT 

Arr  headt|iiartcrs  for  red  cedar  und  chustmit 
U'k'phone  iK>les.  fciici;  (losts.  barn  pok-s.  railway 
H.nd  hiehvva.v  piUii'.;,  Iih'usI  insulator  pins,  and 
all  kindi  of  hard\\ond>. 

Main  Office:  Lewlsburj.  Teoa.  Yards:  Colum- 
bia. Texas:  Nashville  and  Lewlsburg,  Teon. 


When  in  search  of  a 
position  advertise  in 
the  = 

Western  Electrician. 


W.  H.  ANDERSON   &  SONS, 

16  MACOMB   ST..  DETROIT.  MICH. 

IRON  and  STEEL  WORK  and 


FOR 

TELEPHONE  »ND  RAILWAY  CONSTRUCTION. 


This  plyer  is  illustrated  in  the 
GREEN  BOOK  of  Hardware 
Specialties.  it  is  a  long  chain- 
nose  side-cutting  plyet^.  It  is  ab- 
solutely indispensable  for  working 
in  deep  and  narrow  places.  Espe- 
cially adapted   for   telephone  and   switchboard  builders. 

UTICA  DROP  FORGE  &  TOOL  CO., 

SHITH    &    HF.aiENWAY    CO., 

JSKYOUR  DEtiER  FOR  THESE  GOODS.  896  Broadway,  New  York  City 


euY 


Your  Electrical  Books  of  the  Electrician 
Publisliing  Co.,  Suite  510  flarquette 
BIdg.,  Chicago.  You  will  save  TIME  and 
MONEY  by  doing  so 


R.   H.   LEAVITT, 

CAPRON,    ILL. 

Manufacturer  of 

STANDARD    ELECTRIC-LIGHT    AND    TELEPHONE 

CROSS-ARM    BRACKETS  AND   PINS. 

Write  us  for  prices.    We  like  it.   Will  sit  up  late 
and  rise  early  to  answer  you  and  till  your  orders. 


1^. KLEIN    &  90N. 


LINE  BUILDERS'  TOOLS. 

Our  Tool  Book  tells    about   them. 
[t  Is  of  Interest  to  all  linemen.  Get  a 
copy  now,     FREE. 
Headquarters  for  Linemen's  Tools. 


CHICAGO,  ILL. 


PLACE     YOUR 

"Want"  and  "For  Sale" 
advertisements  in  the 

WESTERN  ELECTRICIAN, 

Immediate  Peturns. 


rsiKsissiis^ 
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INCREASED    STEAM    GENERATING    CAPACITY. 
zL    GREEN'S 


ECONOMIZER 

As  a  boiler  adjunct  will  not  only  Increase  its  steam  generating  capacity,  but  will  decrease 
repairs.  The  reserve  water  heated  to  250  degrees  prevents  unequal  expansion  and  contrac- 
tion, thus  prolonging  the  life  of  the  boilers  and  preventing  necessity  for  repairs. 


FUEL    BILL    OEOREASEO    10    TO    SO    PER    CENT. 


SEE  OUR   FREE   BOOKLET.    "GREEN'S   ECONOMIZER.' 


THE  GREEN  FUEL  ECONOMIZER  COMPANY, 


SOLE    MANUFACTURERS    IN    THE    U.    S.    A. 


lATTEAWAN,    N.    Y. 


^2S222I2I2: 
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<rHE  T^EIaEI^HONR  hakd-book 

NEW  AND  REVISED  EDITION,  WITH  A  NEW  CHAPTER  ON  "RECENT  PROGRESS/'  BRINGING  THE  BOOK  UP  TO  DATE. 

BY    HERBERT    LAWS    WEBB. 

'A  Practical  Guide  to  the 


Zlember  of  the  American  Institute  of  Electrical  Engineers,  and  of  the  Ins'itution  of  Electrical  Evqineera,  London.    Author  of 
Testing  of  Insulated  Wires  and  Cables."    Joint  Author  of  ^'Electricity  in.  Daily  Life." 

leo  l^asos,  133   lllus-tra-tions,  Clo-tH,  tH^nd-Boolc  Sia 


^ric^  $1.00. 


Extract  from  Preface.— "This  little  book  has  do  pretension  to  be  considered  a  complete  treatise  on  telephony  as  it  exists  in  America.  The  time  for  such  a  work  is  not  yet  come.  But  It  is 
felt  that  ihere  lb  a  demand  for  a  practical  book  on  telephone  woridnK  and  raanaKcment.  .ind  the  TEL h.P HONK  HAND-BOOK  is  an  attempt  at  meeting  that  demand.  With  the  exception  of  a  few 
chapters  deallnE  with  certain  foinis  of  transmitters  and  receivers  used  in  Europe,  which  a  e  given  for  the  information  oE  those  who  may  wish  to  engage  in  the  manufacture  of  telephones,  the 
book  is  based  entirely  on  standard  American  practice;  and  most  of  the  material,  apoaratus  and  methods  described  are  peculiar  to  or  have  originated  In  this  country." 


No  pains  have  been  spared  to  make  it  the  best  book  of  its  ki 
everythingregardtng  telephone  work  and  management.    It  con 


CHAPTER    1.    The  Invention  of  the  Telephone. 

2.  Souno    Waves.    Articulate    Speech 

3.  Electric    Telephony.    The    Bell    Tele- 

phone. 

4.  The  Microphone. 

5.  Current    Induction.      Electromagnetic 

Induction. 

6.  The   Induction   Coll:    Its   Use   In   the 

Telephone    Transmitter. 

7.  The  Complete  Telephone  Circuit. 
S.    Magnet   Telephones. 
9.    The    Bell    Telenhone    Receiver. 

Other  forms  of  Magnet  Telephones. 

The  Gower,  Ader  niul  D'Arsonval  Re- 
ceivers.   Meroadler's   Bi-Telephono. 

The  Siemens,  Kotvru.  Noumayer  and 
Bciticher    ReceWers. 


nd.      It  is  right  up  to  date.  Intensely  practical,  and  so  plain  and  clear  In  its  language  that 
forms  In  size  and  style  to  our  other  Hand- Books  which  have  been  so  favorably  received  by 

OONTENTS 


anyone  can  understand  and  learn  from  it 
the  entire  electrical  fraternity. 


10. 
H. 


CHAPTER  13. 

14. 
15. 
16. 
17. 
18. 
19. 
20. 

21. 

22. 


25. 
26. 


Carbon    Transmitters. 

The    Blake    Transmitter. 

The    Long    Distance    Transmitter. 

The    Solid-back    Transmitter. 

The    Berliner    Transmitter. 

The    Cuttriss    Transmitter. 

Various    European    Transmitters. 

The  Efficiency  of  Carbon  Transmits 
ters. 

Batteries  for  Telephone  Work. 

Open   Circuit  Batteries. 

Closed    Circuit    Batteries. 

The  Practical  Management  of  Bat- 
teries. 

Magneto     Bell. 

Autnnintic  Swilches 


rabUah«a  ana  for  sai«  by  ELECTRICIAN 


Teloplirme    Line    (I'-n.'^i ruction.  '  42. 

PUBLISHING  CO.,  510  Marquette  BuUding,  tniQago 


CHAPTER  28.    Metallic  Circuit. 

29.  Underground  Wires 

30.  Lightning   Arresters. 

31.  Inside   Wiring. 

32.  Installation      of     Tp^^phone     Instru- 

ments 

33.  Inspection  and  Maintenance. 

34.  The  Condenser;  Its  Use  in  Telephony. 
3R.    Electroms'^netlc  Retardation. 

36.  F'AChange   Working. 

37.  dmall    Exchanges. 

3P.    Party  Lines:  The  Bridging  Bell. 
M.    Long    Distance    Telephony. 
40.    Duplex    Telephony. 

4'.     SIninltnnonus  Telpirraphy  nnd  Telepl^ 
oiiy. 
Recent   I'rogr.ss     Appendix. 
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CEDAR    PDLE5 

LINDSLEY  BROTHERS  COMPANY   WHOLESALE  PRODUCERS 

MENOMINEE, MICH,  PORTLAND,  OREGON     &  SPOKAHE.WASM.     50-FOOT    TO  BO-FOOT    POLES    OUR  SPECIALTY 


25     foot     5,     5'A     6     and      7     inch 

30     foot     5,     6     and     6'i     inch 

Michigan  White  Cedar,  5x5,  5x6,  and  6x6    IT  I  El  ^^ 

Get  our  prices  on  these  or  any  other  standard  sizes  for  quicit  shipment. 
MALTBY    LUMBER    CO.,  bay  city.  mich. 


CEDAR  POLES,TIES,  POSTS,ETC. 

A  complete  stock  of  these  commodities  con- 
venient for  immediate  shipment.  It  will  pay 
you  to  favor  us  witl;!  your  inquiries 


SUCCESSORS  TO 
THE  POUTER-MORSE  CO. 


THE  MORSE  CEDAR  CO. 


PRINCIPAL  OFFICES, 
S.4aiNAW,  MICU. 


IPaWSIaJIjua^  (SN\^^fjoJ6ju  §iv;f^kVVvftV  cKmtw  ^ 


Michigan  White  Cedar  Poles. 

A  LARGE  ASSORTMENT,   ALL  SIZES. 

We  are  making  very  attractive  prices  on  a  large  stock       %      % 
of  25  foot  5  and  6  inch  top,  30  foot  7  Inch  top  and  up,        ^       ^ 
%      %       Orders  filled  promptly  In  carload  lots.    Correspondence 
^       ^       solicited.     Write  to  Fscanaba,  Mich.,  ofTlce  for  prices. 

KELLOGG  SWITCHBOARD  &  SUPPLY  CO., 

Congress  and  Green  Sts.,  Chicago,  III. 


POLES,  TIES,  POSTS. 


THE  PORTER  CEDAR  CO., 
SAGINAW,    MICH. 


PRODUCERS.         We  want  your  inquiries  always. 


POLES 


W.  C.  STERLING  &  SON, 

MONnOC,  MICH. 

Blann  Pole  Yuda  In  MlcMgan, 


TIES. 


Wbolesal*  Producef  ■  f^r  M  y*ua. 


CFDAR  POLES  JOH'^H-'^owLER 

ULUn     \    I     ULL.U         (705-7   FlSHrff  B/.0&,,  CHICAGO 


CEDAR  POLES. 

Piling;  and  Street  R.  R.  Ties. 

C.  H.  WORCESTER  CO., 

MARINETTE,  WIS. 

Producers  and  Wholesalers  of  White  Cedar  Products. 


RED  CEDAR  PILING,  POLES  AND 
POSTS,  all  lengths.  J.  P.  MEREDITH 
CEDAR  CO.,  Memphis,  Tenu. 


CEDAR  ▼    ST.    ▼    RY.    ▼  TIES '^'PO'-ES^POSTS^ 
WRITE  A     P'OR     ApRKES  APeRRIZoI  aSONslDAGGETTlMICHl 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  DP  to  80  ft. 


BERTHOLD 
&  JENNINGS, 

STb  LOUIS. 

Chemical  Building. 


CROSS 
ARMS. 

LONG  LEAP 

PINE  AND  FIR. 


Western  Electrician 

Want  Ads 


krine 


>sul-fcs. 


STUDENTS^ 


Will   find   that   the  Western 
Electrician    can    help    them 
wonderfully  in   the   study    of 
electricity.     Subscribe  now. 
{3.00  per  year,  in  advance. 

Electrician  Pubiisliing  Co., 

luileSIOMar^uiHtBldg.,      -     CHICAGO 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Largi  Slock  Contlinlly  tn  Hin4. 


Poles 


SOUTHERN 


White  Cedar  Poles 


^  IJ  ^m     ■     1 1  L  I  I  la  THE   BEST  POLE   IN   THE   MARKET  FOR 

''"''■    ■■  ^■■■"    TROLLEY  &  ELECTRIC  LIGHT  WORK. 

Yellow   Pine   Cross-Arms,    Locust  and   Oal(   Pins. 

Large  Stocl<  Always  on    Hand.      Asl<  for  Prices. 
STANDARD  POLE  &  TIE  CO.,  No.  44  Broad  Street,  New  York,   N.  Y. 


Preserve  Your  Copies 

- — ^^  Western  Electrician. 

BINDERS  81.00  EACH. 

ELECTRICIAN  PUBLISHING  CO., 

Suite  SIO  Marquette  Bnildlngt        .        .        ,       .        CHICmn. 


WE  MAKE    A    SPECIALTY    OF 
WESTERN  POLES. 


LONG  LENGTHS   TO   80   FEET. 

SHIPMENTS  MADE  DIRECT  FROM 
IDAHO. 


CEDAR  POLES 

CARNEY  BROTHERS  COMPANY, 

6 to   Chamber  of    Commerce,   CHICAGO,  ILL. 


YARDS  AT: 

DULUTH,  MINN.  BALL  CLUB,  MINN. 
BLUEBERRY,  WIS.  DEER  RIVER.  MINN. 
CORONA,  MINN.        60WAN,  MINN. 


YORK,  MINN. 


BUCK  DUCK,  MINN. 


ao 


WESTERN     ELECTRICIAN 


February  i,  1902 


Westinghouse 


The    Scale 


of  our  TYPE  F  INSTRUMENTS  is  almost  a  complete  circle, 
thus   giving 

Large   and    open  divisions.      This,  of  course,  means  easy  and 
accurate  reading.     Moreover,  the  divisions  are  uniform. 


Westinghouse   Electric 

&  Manufacturing  Co.^  Pittsburgh  Pa. 


Sales  Offices  in  All  Large  Cities. 


IMONA/ 

IS    THE    TIME    TO 

SUBSCRIBE 


TO     THE 


WestEin  Electrician 


WRITE    FOR    PARTICULARS. 


Insulated 
Rubber 
Wires  and  Cables. 
John  A.  Roebling's  Sons  Co« 


WORKS    AT     I 
TRENTON.  N.  i. 


Scheeffer  Recording 
Wattmeter. 

ROUND  PAHERN  TYPE  "E."  FOR  ALTERNATING  CURRENTS. 

An  Accurate  and  Sensitive  Meter. 
Improved  Ball  Bearing. 


DIAMOND  METER  CO. 

PEORIA,  ILL.,  U.  g.  A. 


February  i,  1902 


WESTERN    ELECTRICIAN 


►•♦•♦i 


FORT  Wayne  electric  works 


(INCORPORATED.) 


The  Latest  Development 
in  Transformers, 

OUR 

"WOOD"  TYPE  A 

OIL  TRANSFORMERS 


OUR  BULLETIN  NO.  ,1013 

WILL  GIVE   YOU   DETAILS. 

WRITE  FOR  ONE. 


SOME  FACTS: 
Highest  Efficiency. 
Best  Regulation. 
Low  Core  Loss. 
Interchangeable 
Prinnaries 
and  Secondaries. 
Careful 

Mechanical  Design. 


TYPE  A  5  Kw  UNIT 


Main  Office  and  Factory, 


Fort  Wayne,  Ind. 


Do  You  Knovif 


how  fascinating  English  history  really  is?  That  England,  during -the  past 
thousand  years,  has  given  to  our  literature  more  heroes  and  heroines  than  all 
the  rest  of  the  world  and  ages  ?  What  do  you  know  of  the  private  and  per- 
sonal lives  of  her  queens,  who,  as  well  as  being  stately  sovereigns  with  pas- 
sions of  love  and  hate,  were  living,  palpitating  women? 

Do  you  know  of  that  king  and  queen  who  stood  barefooted,  and  "all 
naked  from  their  waists  upward,"  in  the  great  hall  of  Westminster?  Or 
what  plumber's  dog  licked  the  blood  of  a  king?  Or  why  Henry  VII  hanged 
his  four  Enghsh  mastiffs  as  traitors?  Or  what  king- apologized  for  taking 
so  long  to  die  ?    Or  why  Marlborough  and  his  duchess  were  disgraced  ? 

Do  you  know  the  story  of  Thomas  a  Becket  and  the  Emir's  daughter? 
Of  fair  Rosamond  Clifford's  bower  in  the  labyrinth  at  Woodstock,  and  the 
telltale  silken  thread  on  Henr>''s  golden  spur  that  led  to  her  becoming  a  nun  ? 
Of  Rkrhard  II  and  the  fatal  trap-door  of  Vidomar?  Of  the  dreadful  warning 
that  hung  over  the  bed  of  Isabella  of  Angouleme?  Of  the  queen  who  was 
discovered  in  London,  disguised  as  a  cook-maid? 

Do  3'ou  know  how  the  mere  fact  that  the  Duchess  of  Marlborough  putting 
on,  by  mistake,  the  queen's  gloves,  changed,  as  Voltaire  says,  the  destinies  of 
Europe?  Or  why  the  great  Elizabeth  and  her  prime  minister  had  to  deal 
secretly  with  Catherine  de'  Medici's  tailors?  Or  what  that  which  passed  be- 
tween "Nan"  Boleyn  and  King  Hal  beneath  the  yew-tree  in  the  cloistered 
shade  of  Sopewell  nunnery,  meant  to  Wolsey? 

Those  who  are  interested  may  have  specimen  pages  of  a  work  that  will 
show  how  English  history  may  be  had  in  quite  a  different  way  from  that 
presented  by  Hume,  or  Rapin,  or  Macaulay,  or  Guizot,  or  Hallam,  or  Froude. 

PAMPHLET  son  OH  REQUEST 

GEORGE  BARRIE  &  SON,  Pubushers 

1313  Walnut  Street  Philadelphia 

agents  wanted-uberal  commission 


'       BREWSTER  UNIVERSAL, 

SIGN  RECEPTACLES. 


A  SYSTEM  OF  UNITS 

1  vvfi  vlij^fflay  ti*>  qii!.  xu  fonnett,  v  ir 

hilF         .ill    Ml  AlHfJll'MOOF 
U'l  IKK    ^K.    ^ilBPtli,  I'BICVI 


I  MS  CONNBCTINU  L<S 
4       'drfest  Ic   pfT-fc  f 


at-ECTRJC*!.  ABVESS-" 


STATIONS  or 
ii.LUMiNAT(NC 
COMPAtttES 
CENERALLY. 


3-)\.t  ytf 


CTUBEBS, 


THE  EUCTRtC  MOTOR  &  EQUtPIENT  CO., 


l3-tB    Beaver  Street, 


NEWARK,    iH.   ■) 


WESTERN    ELECTRICIAN 


February  i,  ig 


MADE  RIGHT 
SOLD  RIGHT 
SAVES  TROUBLE 
AtKYOUR  DCALSR  I 
FOR  IT!  i 

TRY  ONE  AND  BE       j 
CONVINCED.  I 


Slnple  3-la.  Bell, 
Nickel  FIdlib 


40c. 

Bluk  Emmelm  3£>-. 

S«nt  b>-  moll  prepaid 
on  receipt  uf  price. 

Write  lor  Circular. 

SPIES 
ELECTRIC  COMPANY, 

•  OL(    MAHCKB. 

87-89  W  Van  Buran  St. 
CHICAGO,  ILL. 


VULCANIZED  FIBRE. 

Highest  gndes  {or  electrical  insulation  and  mechanical  purpoMS,  in  sheets, 
iulxi,  rods  and  special  shapes.     Catalogues  and  samples  on  applicatioo. 

VULCANIZED  FIBRE  CO.,  -    Wilmington,  Del. 


THE  FRANKLIN  IMODEL  DYNAIMO 


ELECTRIC  WIRING  TUBES, 

TROLLEY  KNOBS,  INSUUTORS. 

1IA.SUPACTCRBR9  OT 

PORCELAIN    OR     CLAY     SPECIALTIES, 

Kaoki,  Cleats,  CIrcalt  Braikera, 
THE   BOWERS    MANUFACTURING    CO., 
MOQADOni,  THIO. 


I O  Volts,  5  Amperes. 
Shunt  or  Series  Winding. 

We  furnish  all  Castings.  Puncbings  and  Materials  In 
sets  with  Blue-prints  and  Directions. 

To  tbe  electrical  student,  amateur  or  Ingenious 
per  on  these  machines  are  of  the  greatest  Interest,  as 
they  furnish  practical  experience  in  coiistruction  and 
winding. 

WRITE  FOR  DYNAMO  CIRCULAR  NO.  16. 


IhlS  work  vvill  bej 
Within  sayi 


PARSELL  &  WEED,  129-131  West  3ls1  St.,  New  York  City. 


fiNtroci 

N  CANAl 


Ja\st  '""ESfORMErALWOWW;-: 


St\irtevaLi\t  Stearin  FoLns 


DIRECT  CONNECTED  ENGINES 


STURTEVANT   STEEL   PLATE   STEAM   FANS 


In  countless  veriety  are  built  for  purposes  of  Ventilation, 
Mechanical  Draft,  etc.  The  engines  are  specially  designed 
for  direct  connection  and  make  It  possible  to  operate  the  fan 
at  any  time  Independently  of  other  machinery.  We  can  meet 
any  requirement*  as  to  volume,  air  pressure,  type  of  fan,  etc. 


B.  F.  STURTEVANT  CO. 


Now  York 


BOSTON,  MASS. 

Philadelphia  Chloago 


London 


NEW    NATIONAL    CODE 

"I  XL" 

Triple     Braided    Weatherproof 
and  Slow  Burning  Wire. 

COMPLETE    STOCK   ON    HAND. 


St.  Louis  Electrical  Supply  Co., 


8T.    LOUIS. 


AUTOMATIC 

TIME  SWITCH 

$6.00 


WRITE    FOR     DISCOUNTS. 


Second-Hand 
Machinery 


Bought.  Sold 
and  Repaired. 


THE  Fa  BISSELL  CO., 

WHOLE8AI.E 
ELECTRICAL    SUPPLIES, 


114-118  St.  Clair  St., 


Toledo,  0. 


iBiacIc  Diamond  File  Works  I 


Bat.  18«3, 


IBC  18*S. 


Twilve 
Medals 
Awarded  at 
International 
Expositions 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
1895. 


^f\  ova,  eooDH  abb  on  baxb  in  bvebt  i^babikc!  habdwabb  ^_ 

4^^  8TOBB  IN  THK  ITNITED  STATES  AND  CANADA.  2j|» 

I  G.  &  H.  BARNETT  COMPANY  \ 

J^  PHILADELPHIA,  PA.  ^ 


I  MP  I     PY  INSULATED 

llvir^kCiA.    WIRES  AND   CABLES. 

RUBBER  COVERED.  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 

"R.'mxsoH?"^'    -S/Vnp/eA:  Electrical  Company, 

lonadnock  Slock,  CHICAGO.  75-81   Cornhllt,  BOSTON,  MASS. 


WESTERN   SELLING  AGENT. 

H.  R.  HIXSON, 

1137  Monidnock  Slock,  CHICAGO 


1889— Paris  Exposition, 
^Iledal  for  Bnbber  Insulation. 

1893-World's  Fair, 
jlledal  for  Bobber  Insulation. 


^^S^r  ^ft^^B   l'"'^  STAXUARD  FOR 

^^■V  _J|^^  RUBBER  IKSlTLATIOar. 

■  Kn...  I— .  Sole  Manufacturers  of 

€konite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  ""proof 
THE  OKONITE  CO.,  Ltd 

Geo.T.  1  . 

W.  H.  Hodglns,  Secy. 


weather,  ^j^gg 


ll(."r.nS- lC.rei.  \ ""'9--        253  Broadway,  New  York.       s.eo.T..M-son.Gen'i  sup., 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paranite  Rubber  Covtred  Wires  and  Cablet, 

UNDERGROUND,  AERIAL.  SUBMARINE  AND  INSIDE  USE. 

TELEPHONE.  TBLEORAPH  AND    FIRE  ALARn  CABLES. 

All  Wires  are  tested  at  Factory.  JOIVESBOBO,  IND. 


National 

India 
Sabber  Co.'s 

RUBBER  COVERED 
OFFICE  AND  FACTORY:  BRISTOL.  H.  I. 


^ARGENT  &  LUNDY, 

Engineers, 

1000,  46  E.  VAN  BUREN  ST..  CHICAGO. 
FREDERICK  SARGENT.  A.  D.  LUIID" 


Queen  $c  Co., 

1010  Chestnut  St.,  Phila. 

480  MONON  BLse.,  c::icAie. 


Acme  Testing  Sets,  Queen-WIrt 
Switchboard  Instruments,  X-Ray 
FocusTubes,  Induction  Colls. 


t.ADC  BAKX 


CRESCENT  RUBBER  INSULATED 
WIRES  AND  CABLES 


IVational  Code  Ntandard. 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

Main  Office  and  Factory.  TRENTON,  N.  J. 


Hew  York  OHice. 
63  BARCLAY  STREET. 


Standard  Underground  Gable  Go. 


322  The  Rookery,       WestinghouseBldg., 
Ctlcago.  PitlBburg. 

UlUs  Bldg.,  San  ff'rancisco. 


56  Lil>ertv  St.,         1225  Betz  Bide.. 
New  York  City.       Philadelphia,    p». 
Tremont  Bldg.,  Boston. 


p  ElecfrlcCables,Conduits,Wlresand  Accessories. 

AlHo  Hi£rh  tirade  Robber  Covered  Wires  and  Cables. 


SCatRDAHL    PATCNT  ! 

MEW   TYPE 

MADE  RIGHT 
SOLD  RIGHT 
SAVES  TROUBLE 

ASK  YOUR  DEALER 
FOR  IT! 

TRY  ONE  AND  BE 
CONVINCED. 


Sample  3-io.  Beil. 
Nickel  Fioisb 


40c.  I 

Black  Enameled  35c. 

Sent  by  mail  prepaid 
on  receipt  of  price. 

Write  lor  Circular.        i 

SPIES  i 

ELECTRIC  COMPANY.   ! 

BOLE  MAKEnE.  j 

87-89  W  Van  Buran  St. 
CHICAGO.  ILL, 


BARE    AND    INSULATED 

ELECTRICAL  WIRES 

OF  EVERY  DESCRIPTION. 

CROWN  RAIL  BONDS. 

American  Steel&Wire  Co. 

CHICAGO.  NEW  YORK.  DENVER.  SAN  FRANCISCO. 


2,000  IN  USE. 

Bipolar  and  Maltlpolar  Motors 
tro-rt  Vi  to  60  horsepower.  Dynm- 
moa  fromlO  llRhta  to  TOa  Wo  sell 
or  rent.  Good  proflta  (or  a^ata. 
The  aobflrt  ElecMfg.Co.,Tfoy.O>l». 


IPDOENIX  GLASS  CO. 

MANUFACTURERS  OF 

GAS  AND  ELECTRIC 
:    GLOBES,  SHADES,  Etc. 

'  SBNO    FOR  A  COPY  OF  OUR  NEW  AND 
\  LATEST   CATALOGUE. 

■  Pittslmrgli.    Hew  York,   Chicago. 


2 


YES,  AND  -UNCLE  SAM"  USES THEM.TOO. 

Read  why  the  Signal  Corps  U.  S.  War  Department  adopted 
our  make.      We  can  please  you.      Ask  for  particulars. 

ERICSSON  TELEPHONE  CO,.  ^'l^^V'^^^':'^ 


The  Bossert  Electric  Gonstruction  Go. 

MANUFACTURERS  OF 

STEEL  OUTLET  AND  JlJIfCTION  BOXES, 

SWITCHBOABDS,   PAKEI.    BOARDS.    SWITCHES,  ETC. 

u-rioA.   l^■K^A/'  voc^ic. 

WESTIIN  ElecMcal  Ingtament  Co., 

^*  — ^^i^"  Waverly  Park,  ESSEX  CO.,  N.  J. 

BERLIN;  European  Weslon  Electrical  Instru- 
ment Go..  No.  88  Ritterstrasse. 

LONDON :  Elliott  Bros.,  No.  101  St.  Martins 
Lane. 

The  Weston  MM  Portalile 
■  Direct  Reading 

Voltmeters  and  Wattmeters 

Alternating  and  Direct  Current  Circuits 

Are  the  only  standard  portable  in- 
struments of  the  type  deserving  this 
name.  Write  for  circular  and  price 
lists  8  and  9. 

Mention  the  Wkvtebh  Electbicias  wben 
writing  for  cataloeues. 


IDEAL    FIRE    PROTECTION    FOR   ALL 
ELECTRICAL   APPARATUS. 


l/f^  Highest  Award  Pan-American 
^ —  Exposition. 

MONARCH  FIRE  APPLIANCE  COMPANY, 

27  William   St.  NEW    YORK   CITT. 


Weat*m  Standard  Portable  Direct 
Beadine  ITattmeter. 


On  The  Markeim 

THE  CINCINNATI  WIRE  CUP 


IS  WITHOUT  DOUBT 


THE  BEST  ON  THE  MApKET. 


CRIPS    FIRMLY. 

NO  POSSIBILITY  OF  SLIPPING. 

LOW  IN  PRICE. 


Write   us    now  for  /tarticulars. 

THE   STANDARD   ELECTRIC    CO., 

113    Wei    Third   Street.  OIHOINNATI,    OHIO. 


WESTERN    ELECTRICIAN 


Fchnuirv    8,   i 


Do  NT  BEAT 

AROUND 

THE- 

Busn 


MR.    MANAGER: 

If  you  want  to  increase  your  electrical 
business, 

If  you  want  to  increase  your  receipts, 

If  you  want  to  defy  competition, 

If  you  want  to  furnish  large  blocks  that 
now  have  |  their  own  boilers,  engines  and  dyna- 
mos with  heat,  light  and  power, 

Install  our  system  of  UNDERGROUND 
EXHAUST  STEAM  HEATING  MAINS,  which 
will  enable  you  to  sell  the  exhaust  steam  frcm 
your  engines  for  enough  to  pay  all  your  station 
expenses  and  a  good  interest  on  the  investment 
for  steam  mains.  We  guarantee  results.  Write 
for  our  pamphlet. 

3\jentloii  wesiern  Electrkctap. 


^.%<,^^- 


-American 
^District  Steam  Co 

=:^DCKPDRT,N.Y 


A  GOOD  TONIC! 

Columbia 
Carbons 


WILL  RENOVATE  DILAPIDATED  PI, ANTS 
WILL  INVIGORATE  SEMI-SUCCESSFUL  PLANTS 
WILL     EXHILARATE    HEALTHY  PLANTS 


THEY  MAKE  SATISFIED  CUSTOMERS. 


We.  should  like  to  submit  our  "money 
back'*  offer  to  those  contemplating  the 
use  of   enclosed    carbons    this    winter. 

NATIONAL   CARBON   COMPANY, 

CLEVELAND,  OHIO. 


AUTOMATIC 

TIME  SWITCH 

$6.00 


WRITE    FOR    DISCOUNTS. 


Second^Hand 
Machinery 


Bought,  Sold 
and  Repaired. 


THE  F.  BISSELL  CO., 

WHOLESALE 
ELECTRICAL    SUPPLIES, 


114-116  St.  Olair  St., 


Toledo,  0. 


February  8,   igo2 


WESTERN    ELECTRICIAN 


TheElectrig  Storage  BatteryGo. 

F=>l-lll_ADE:Uf»l-4l^,     F»A. 

The  **(XblOri^e    HCCUIlUllHtOr"   ^'"'    ^«'»^'*a^    stations.    Electric    Railways, 

Isolated  Ligliting   and  Power  Stations,  Fire 
Alarm  and  Telegraph  Service,   Train  Lighting,  Laboratory,  Etc,  Etc. 

The'^^i^C    HCCUmUlatOr "   For  Electnc  Vehicles. 

^^^^^  PtlCE  USTS   AMD    DESCRIPTIVE  BULLETIMS   FORWARDED    UPON   REQUEST. 

OPFlChS    J.  P="-"'^'''''<''^n.l,o.  ,,5,'^!V^°J"^'  JiOSTOS.  CHICAGO.  BiLTIMORE,  ST.   LoUIS,  SaN  KBiNCISCO,  CLEVELAND.  DETROIT 

R-o-2     \  Allc?benj  Ave.  and  lovhsi,      100  Broadway.      60  slate  St.    Marquette  Bldg.    Equitable  Bldg.      Wainwrlgot  Bldg.      Nevada  Block.      New  England  BIdg.      Michigan  Electric  Co. 


An  INCANDESCENT  LAMP  represents  a  large  Investment  of  capital,  Ingenuity  and  skilled  workminshlp,  it  is  sold  at  a  price  lo  low  as  to  aecessltate  etirnil 
vigilance  In  cutting  costs  to  a  mlnlmim.  A  successful  lamp  maiufacturer  can  not  afford  to  np eriment  with  poor  materials.  Tliis  explains  iiie  popularity  of 

BAKER    &    OO.'S  P>I_^XTII\ILJI\/I 

408  N.  J.  R.  R.  Ave.,  NEWARK,  N.  J.  I  20  LIBERTY  ST.,  NEW  YORK.  ■  ^^^^     ■       I  I  ^i  ^^  llT  I 


We  buy  and 
Refine 
Platinum 
Scrap  also. 


DIRECT  LINE 
CORD  ADJUSTER 


The  only  practical  Cord 
Adjuster  made.  Nicely  fin- 
ished in  natural  wooas  .  .  . 


>  PRICE  PER  1,000,  -  $2.00 


A  Liberal  Discount 
on   Quantities.  .  .  . 


G.  H.  LEVER  MFG.  CO., 


CH:lCA.C3iO. 

Electrical    Moldings,    Automatic  Turnings 

and  Duplicate  Woodwork  Our  Specialty. 

CATALCCUES     ISSUED. 


CONDUIT 

AND 

FITTINGS 


made  in  the  same  factory  give 
the  best  results.  For  every 
type  of  Conduit  we  manufac- 
ture we  make  a  complete  line 
of  Junction  Boxes,  Outlet  Plates,  Fittings  and  Tools— which 
is  something  no  other  conduit  manufacturer  does.  Send 
for  Cataogue  No.  03404. 

SPR.AGUE  ELECTR.IC  COMPANY. 

Genera.!  Offices:  527-531  West  34th  St..  NEW  YORK. 


«™  RHEOSTATS 

AND 

ELECTRIC    CONTROLLINC    DEVICES 


AGENTS : 

STURTEVANT  ENGINEERiNG  CO.,  LONDON,  ENG. 
KILBDURNE  &  CLARK  CO..  SEATTLE,  WASH. 


OF    EVERY    DESCRIPTION. 

THE  CUTLER-HAMMER  MFG.  GO. 


MAIN  OFFICES  AND  FACTORY:  BRANCH  OFFICES: 

MILWAUKEE.  NEW  YORK-CHICAGO. 
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Akron  smoking  Pipe  Co 
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American  pistrict  Sieam  Co.. 

Amer.  Electric  Fuse  Co 
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American  Electrical  Works.. 
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Anderson  Tool  Co.,  The 

Badt  ACo.,  P.  B 

Baker  &  Company 

Ball  Engine  Company     

Barnes  Company,  Wallace — 

Barnelt  Company.  G.  A  H 

Barrie  &  Son,  Geo 

Bayley  A  Sons  Co..  W 

Berthold  &  Jennings 

Besly  A  Co.,  Charles  H 

Big4Route 

Bissell  Company,  The  F 

Bossert  El.  Construction  Co.. 
Bowers  ilanufacinring  Co... 
Brunt  Porcelain  Works.G.  F.. 

Bullock  Electric  Mfg.  Co 

Bunnell  Telegrap.  &  Elec  Go. 

Carney  Brothers  Company. .. 

Central  Electric  Co 

Central  Telephone  &  El.  Co.. 

Century  Glass  Co 

Chase-Sbawmui  Company... 

Chicago  &  Alton  Railroad 

G.&N.  W.K.R 


Chicago  Edison  ('ompany 4 

Chic.  Fuse  W  ire  A  ilfg.Co..— 
Chicago  Insulated  Wire  Co.— 

C,  M.  ASt.  P.  R.  R....: .17 

Chicago  Telephone  Co 12 

Colorado  Lamp  Co.,  The — 

Columbia Telejihone  Mfg.Co.l4 
Continental  Tel.  Const.  Co  .  16 
Continuous  Rail  .Joint  Com- 
pany of  America 9 

Couch  A  Seele,^  13 

Crescent  Ins  WireACbl.  Co.  1 
Crocker- Wheeler  Company..  5 

Cutler-HammerMfg.  Co 3 

Cutter  Elec.  A  Mfg.Company— 

D.  A  W.  Fuse  Company — 

Dearborn  Drug  A  Chem.  Co  .  9 
Diamond  Meter  Company    .  — 

Dicke  Tool  Company 18 

Diebl  Manufacturing  Co 7 

Dixon  Crucible  Co.,  Joseph..  17 

Edison  Decorative  A  Minia- 
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Edison  Mfg.  Company 9 

Edwards  A  Company 10 

Eldredge  Electric  Mfg.  Co  ..10 
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Electrician  Pub.  Company.  .20 
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Eureka  Electric  Company 15 

Faries  Manufacturing  Co 11 
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Fl.  Wayne  Elec.  Works.,  Inc.2l 

Fowler,  .John  II 19 

Franklin  Eng.  A  Elec.  Co....— 

General  Electric  Company.. .  8 
General     Incandescent     Arc 

Light  Com])any 4 

General  Incand.  Lamp  Co — 
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Refining  Company 12 

Gregory  Electric  Company  .12 
Griggs  Manufacturing  Co 14 
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Heath  Electric  Company  ..  .10 
Hobart  Elec.  Mfg.  Company..  1 

Hoflfman,  G.  W 12 

Holcomb-Lobb  Co 18 

Holmes  Fifcre  Graph.  Co 9 

Houston  &  Liggett 18 

Humphrej',  Henry  H — 

Illinois  Electric  Specialty  Co.22 

Illinois  Maintenance  Co 12 

Incandescent   Electric  Light 

Manijiulator  Company — 

Indiana  Rub  A  Ins.  W.  Co.. .  1 
India  Rubber  A  Gutta  Percha 

Insulating  Company 4 

IntematT  Corres.  Schools 9 

International  Tel.  Mfg.  Co    .15 

Jeffrey  Manufacturing  Co — 17 
Johnston,  Thomas  J 11 
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Mullins.  W.  H 17 
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Parsell  &  Weed — 
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Perrizo  &  Sons 19 
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Reliance  Electric  Company . .  13 
Reynolds  Electric  Company,— 
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St.  Louis  Elec.  Supply  Co       22 
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Sterling  A  Son,  W.  C 19 

Sterling  Electric  Company...— 

Sterling  Varnish  Co.,  The 9 

Stilwell-Bierce  A  Smith-Valle 

Company 13.  18 

Stow  Mfg.  Company — 

Stromberg- Carl  son  Tel.  Mfg. 

Company 15 

Sturtevant  Company,  B.  F...22 

Telephone  Co.  of  Amer.,  The.l6 

Therien  Tool  Works — 

Thompson,  G.  L 12 

Torrey  Cedar  Company 19 

Union  Switchboard  Co 16 

United  States  Accumulat.  Co.  8 

U.  S.  Electric  Mfg.  Co 16 

Utlca  Drop  Forge  A  Tool  Co..  18 

Valentine-Clark  Co.,  The....— 
Varley  Duplex  Magnet  Co...  — 
VIndei  Electric  Company....  6 

Vomacka  A  Mazenek — 

Vulcanized  Fiber  Company.  22 

Wagner  Electric  Mfg.  Co — 

Walsh's  Sons  A  Company 12 

Warren  El.  Mfg.  Company     .11 

West  Shore  Route 17 

Western  Electric  Company  ..  7 
Western  El.  Supply  Company- 
West  inghouse      Electric     A 

Manufacturing  Company  .  20 
Weston  Electrical  Inst.  Co.. .  i 
Whitehead  Company,  W.  W..12 

Wlllyoung,  Elmer  G — 

Wisconsin  Cetitral  R.  R 17 

Worcester  Company,  C.  H I9 

Wright  Broa 19 
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ALWAYS 

IN 
STOCK. 


MANUFACTURED  BY 


Motors, 
Switches, 
Arc  Lamps, 
Circuit  Breakers,  Etc.,  Etc. 

CHICAGO  EDISON  COMPANY,  139  Adams  Street, CHICAGO. 


.I.Go 


1 


[ 


For  3^=inch  and  ^-inch  Pipe. 


The  Cap 
Cannot 
Work 
Loose. 


GET  OUR  PRICE. 


New  York. 
Chicago, 
Boston. 
Cincinnati. 
San  Francisco. 


PASS  &  SEYMOUR,  i"o 


SOLVAY,    N.    Y. 


G.I.    G.I.    G.I.    G.I.    G.I.    G.I.       G.I.     G.I.     G.I.    G.I.    G.I.     G.I. 


G.  I.  CO 


G.  I.  T}pe  B,  6,000-Volt,  300-Anipere, 

HIGH    TENSION    OIL    SWITCH. 

Write  for  Bulletin  No.  53. 

General  Incandescent  Arc  LightCo. 

-"  G.  I.  — 

NEW    YORK,    N.    Y. 


CHICAGO. 
CLEVELAND. 


ST.  LOUIS. 
CINCINNATI. 


G.I.    G.I.    G.I.    G.I.    G.I.      G.I.    G.I.    G.I.     G.I.    G.I. 


There  is  No  Higher-Class  India-Rubber  insulation 
For  Wires  and  Cables  than 

HABIRSHANA/ 


Authorized  Manufacturers  of  tha 


ATT  IX 


:xii 


T«JI 


^A/lRl 


I  The  India-Rubber  and  Cutta-Percha  Insulating  Co., 


Sales  OfDce, 
I  5  Cortlandt  St.,  New  York. 


MAIN  OFFICE,  Glenwood  Works, 

YOIMKI 


.,    IM.  Y. 
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WESTERN    ELECTRICIAN 


YOU   ARE   JUSTIFIED 

IN    PLACING    YOUR    ORDERS    WHERE    THEY    WILL 
BE    HANDLED    PROMPTLY     AND    WITH    CARE. 

PRICES  ALSO  SHOULD  RECEIVE  CONSIDERATION. 


SEND    FOR    TELEPHONE    PRICE    LIST. 


264=266=268-270   HFTH   AVE.,   CHICAGO. 


r 

^ 


Ad  Studio 


DON'T 
FORGET 


WE  ARE  MANUFACTURERS 


i. 


as  Well  as  dealers  and  can  therefore  make  exceptionally  attractive  prices. 

We  are   Southern   Headquarters  for  TELEPHONE      SUPPLIES 

and  it  will  pay  you  to  get  our  prices  before  buying  elsewhere. 

THE    l/'KIICF     QlAflT^UPQ   ^1^'^^  ^^    manufacture  you  will   find 

fVl^ir  b     O  TV  I   I   Wlltw   particularly  well  worth   looking    into. 

Missouri  Electrical  Manufacturing  Co., 

p.  D    CABLE,  Prest.  F.  B.  LITTLE,  V.  Prest.  R.  W.  MOORE,  Sec'y.         W.  F.  LITTLE,  Treas. 

GENERAL  OFFICES,        -  -        1216  WASHINGTON  AVENUE,  ST.  LOUIS,  MO. 


t 

t 


STOP  IT  AT  ONCE. 

That's  what  this  solenoid  brake  will  do  for  your  crane  or  hoist  ma- 
chinery. It  is  simple  in  construction,  consumes  but  little  power,  and 
is  most  satisfactory  in  its  action.  inquire  into  it  and  see  how  well 
it  is  adapted  to  your  needs 

OROCKEIR.\A/MEEI-En! 

MANUFACTURERS    AND    ELECTRICAL    ENGINEERS, 


3  H.  P.  Enclosed  type  motor  with  solenoid  brake. 


Branch  Offices  in  all  principal  Cities. 

main    Office    and    Works, 


AnPERE,    N.    .1. 
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VINDEXTRANSFORMERS 


AI^A/^ays 


liabl 


FACTORY, 

AURORA, 
ILL. 


VIIMDEX 


BROWN  &  McLAIN,  Boston,  Mass. 

MISSOURI  ELECTRICAL  MFC.  CO.,  St.  Louis,  Mo 


!IC  CO.,   OKiicago,  III. 

VARNEY  ELECTRICAL  SUPPLY  CO.,  Indianapolis,  Ind. 
MANHATTAN  ELECTRICAL  SUPPLY  CO.,  Chicago. 


CLASSIFIED    INDEX   OF   ADVERTISEMENTS. 


A4la(^<P>*f<>  Inc.  Lainpff. 

Renevieve  Company. 

Iflc.  El.  tt,  Manlpnlalor  Co. 

LevpT  Mfg.  Co.,  C.  H. 

Anchors  (Tel.  A  Tel.) 

Matthews  A  Bro.,  \V.  N. 

Annnnclatorfi. 

Central  Electric  Co. 

Edwards  A'  Company. 

Electric  .Vppliancc  Co. 

Heath  Electric  Company. 

Ohio  Electric  Works. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Arc  I/amps. 

Anderson  Tool  Co.,  The. 

Central  Electric  Co. 

Ft.  Wayne  Elec.  Wks,,  Inc. 

General  Electric  Co. 
-^General  Inc.  Arc  Lt.  Co. 

Gregory  Electric  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  &  Mfg.  Co. 

Automobiles. 

Lowell  Model  Co. 

Babbitt     aietal     and 
fielder. 

Gr.  Western  Sm.  and  Refg.Co. 

Batteries  and  Jars. 

Uunnell  Tele^rap.  A  Elec. Co. 

Central  Electric  Co. 

Edison  Mfg.  Co. 

Edwards  it  Company. 

Electric  Appliance  Co. 

Leclanche  Battery  Co,,  The 

National  Carbon  Co. 

Ohio  Electric  Works. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Bells,  Bnaszers,  Ktc. 

Centra!  Electric  Co. 

Edwards  it  Company. 

Electric  .appliance  Co. 

Spies  Electric  Companv. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Belt  Dressini;. 

Leather  Preserver  JIfg.  Corp, 

BeltinfiT. 

Leather  Preserver  Mfg.  Corp. 
Blowers. 

Sturtevant  Co..  It.  F. 
Boilers. 

Whitehead  Company,  W.  W, 
Boats. 

Mulllns,  W.  H. 
Books. 

Harrie  Sc  Son,  Geo. 
Books.  Electrical. 

Electrician  Piihllshint:  Co. 
Brushes. 

Central  Electric  Co. 

Hobart  Elec.  JIfg.  Co. 

Ilolraes  Flbrc-Graphitc  Co. 

Sago.t  Bro..  F.  B. 

Western  Electric  Company. 
<'able  Clips. 

Chasc-Shawmut  Company. 

<'ables.  (See  Insulated  Wires.) 
Cables,  Blectrlc  (Sec  Insu- 
lated wires)  Copper,  Bhcet 
and  Bar. 

American  Elec.  Works. 

American  Steel  <k  Wire  Co. 

Central  Electric  Co. 

General  Electric  Go. 

Missouri  Electrical   Mfg.  Co. 

National  Conduit  &  Cable  Co. 

New  York  Ins.  Wire  Co, 

Simplex  Electrical  Co. 

Standard  l_'ndergroundC.  Co. 

Western  Elec.  Supply  Co. 

Western  Electric  Company. 
Carbons.     Points    and 

Plates. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

National  Carbon  {,'0. 

Relslnger,  Hugo. 

Western  Elect.  Supjily  Co. 
Castings. 

Smith  Co..  S.  Morgan. 
Chains. 

.Jeffrey  Mfg.  Co. 
Circuit  Breakers. 

Badt  &  Co..  F.  B. 

Cutter  Elec.  &  Mfg.  Co. 

Western  Electric  Company. 
Coal   and   Ashes    Hand- 

linis  Maclilnery. 

Jeffrey  Mfg  Co. 


<'oils  and  M^af^nets. 

\'arley  Duplex  MagmM  i.'u. 

Western  Electric  l_'o. 
<'oni  pound. 

I)earlx)rn  DniK  tt  ("hem.  Wks. 

McLennan  .t  Co..  K. 
Conduit  and  Condutt)^. 

Central  Electric  Co. 

Electric  Appliance  Cu. 

Osburn  Flexible  Conduit  Co. 

Spraguc  l^lcctric  Co. 

Western  Elect.  Supply  Co. 
Connectors    and    Termi- 
nals. 

American  Elec.  Fuse  Co. 

Constrnction  &  Repairs. 

Chicago  Edison  Co. 

Parsell  &  Weed. 

■Spies  Electric  Company. 

Western  Electric  Co. 
Contractors  and  Electric 

lilsht  Plants. 

Bullock  Elec.  Mfg.  Co. 

Crocker-Wheeler  Co. 

Ft.  Wayne  Elec.  Wks..  Inc. 

General  Electric  Co. 

Sprague  Electric  Co. 

Wagner  Electric  Mfg.  Co. 

Warren  Elec.  Mig.  Co. 

Western  Electric  Co. 

Westinghouse  Elec.AMfg.Co. 
Copper  Wires. 

American  Electrical  Works. 

American  Steel  it  Wire  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

Missouri  Electrical  Mfg.  Co. 

National  India  Rubber  Co. 

OkoniteCo..  The. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Electric  Company. 

Correspondence  i^chools. 

American  School  of  Corresp. 
Electrical  Engineer  Inst. 
Int.  Correspond,  Schools. 

Cross- Arm  Bracew,  Etc. 

Anderson  &  Sons,  W.  IL 

Cross-Arms,     Pins     and 
Brackets. 

Berthold  A  .Jennings. 
Central  Electric  ('o. 
Houston  it  Liggett. 
Leavltt,  R.  H. 
Standard  Pole  it  Tie  ( ;o. 
Western  Elect.  Supply  Co. 
Western  Electric  Clompany. 

Cut-Outs  and  mivitches. 

Bossert  Elec.  Const.  Co. 
Hrunt  Porcelain  Works.  (J.  I<'. 
Central  Electric  (.:o. 
Chicago  Edison  (Jo. 
Electric  Appliance  (Jo. 
Ft,  Wayne  Elec.  Wks.,  [no. 
ficneral  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Missouri  Electrical  Mfg.  Co, 
Pass  it  Sevmour. 
Western  l^lectrlc  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  it  Mfg.  Co. 

Cuts. 

Franklin  Eng.  &  Electro.  (Jo, 

I>esk  Ijamps. 

McLeod.  Ward  A  Co. 

Dv-namos  and  Motors. 

Akron  Electrical  Mfg.  Co. 
Bullock  Elec.  Mfg.  Co. 
Central  Electric  Co. 
Crocker-Wheeler  C- 
Ft.  Wayne  Elec.  Wks..  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  (.'o. 
Gregory  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
Lowell  Model  Co. 
Missouri  Electrical  Mfg.  Co. 
Ohio  Electric  Works. 
Parsell  \  Weed. 
Reliance  Electric  Company. 
Schureman  it  Ilayden. 
Sprague  Electric  Co. 
Sturtevant  Co..  B.  F. 
Wagner  Electric  Mfg,  Co. 
Warren  Elec.  Mfg.  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  El.  &.  Mfg.  Co. 

Electric  Heatins  Appl. 

Amer,  Electrical  Healer  Co. 
Simplex  Electrical  Co. 


Electric  Railvrays. 

Crocker- Wheeler  Company. 

Genera!  Electric  Co. 

Sprague  Electric  Co. 

Westinghouse  El.  it  Mfg.  Co. 
Electric  fm&rns. 

Elec.  Motor  &;  Equipment  Co. 
Electrical  and    mechan- 
ical Engineers. 

Iladt  &  Co..  F.  B. 

Humphrey,  Henry  H. 

Sargent  &  Lundy. 
Electrical  Instruments. 

Badt  A  Co..  F.  B. 

Central  Electric  Co. 

Eldredge  Electric  Mfg.  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Illinois  Electric  Specialty  Co. 

Pignolet,  L.  M. 

Queen  &  Co. 

Sage  &  Bro.,  F.  B. 

Stanley  Instrument  Co. 

\T'agner  Klectric  Mfg.  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  El.  &  Mfg,  Co, 

Weston  Electrical  Inst.  Co. 

Wlllyoung,  Elmer  G. 

Electrical  Woodwork. 

Lever  Mfg.  Co..  O.  H. 
Electro-Plating  Mach'y. 

Besly  &  Co.,  Chas.  H. 

Crocker-Wheeler  Company. 

General  Electric  Co. 
Elevators-  Conveyors. 

Jeffrey  Mfg.  Co. 
En^^lnes,  Oas. 

Parsell  &  Weed. 
Endues,  Steam. 

Ball  Engine  Co. 

Bayley  &  Sons  Co.,  W. 

Sturtevant  Co.,  B.  F. 

Whitehead  (Company,  W.  W. 
Exh'st  !$team  Apparat's. 

American  District  Steam  Co. 
Fan  Outflts. 

Central  Electric  Co. 

Crocker-Wheeler  Company. 

Dlehl  Manufacturing  Co. 

EdisoQ  Mfg.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Ohio  Electric  Works. 

SI.  Louis  Elec.  Supply  Co. 

Spraguc  Electric  Co. 

Sturtevant  Co.,  B,  F. 

^Vestern  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  &  Mfg.  Co. 
Fibre. 

Kartavcrt  Mfg.  Co. 

Vulcanized   Fibre  Co. 
Files. 

Harnett  Co..  G.  &  H. 
Fire  Extinguishers. 

Monarch  Fire  Appliance  Co. 
Flashers. 

Reynolds  Electric  Company. 

Flexible  Shafts. 

Stow  Mfg.  Co. 
Forffcs. 

Sturtevant  Co..  B.  F. 
Fuses  and  Fuse  Wire. 

American  Elec.  Fuse  Co. 

Centra!  Electric  Co. 

Chicago  Fuse  Wire&  Mfg.Co. 

D.  &  W.  Fuse  Company. 

Electric  Appliance  Co. 

Vomacka  &  Mazanek. 

Western  Elect.  Supply  Co. 

Western  Electric  Company. 
Ciiears. 

Besly  &  Co.,  Chas.  H. 
Oeneral  Elec.  Supplies. 

Blssell  Company.  The  P. 

Bunnell  Telegrap.  &  Elec. Co. 

Central  f^lectrlc  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co, 

General  Electric  Co. 

Heath  Electric  Co. 

Missouri  Electrical  Mfg.  Co. 

Ohio  Electric  Works. 

St.  Louis  Elec.  Supply  Co. 

Standard  Electric  Company. 

Western  Electric  Co. 

Western  Elect.  Su}tply  Co. 
QIass  AV00I. 

Glass  Wool  Mfg.  Company. 
Crlobes     and      Electrical 

CrlassTpare. 

Century  Glass  Co. 

Phcenlx  Glass  tjo. 

Western  Elect.  Supply  Co. 


Ciraphite  Specialties. 

Besly  &  Co,.  Chas.  H. 
Dixon  Crucible  Co..  Jos. 
Holmes  Fibre-Graphite  Co. 

Heatinff     and    Ventilat- 
ing Apparatus. 

Sturtevant  Co.,  B.  F. 

Holders,  Inc.  Kanips. 

Incandesent     Electric    Light 
Manipulator  Co. 

Inspection  &  Insurance. 

Hartford    Steam    Boiler   In- 
spection <t  Insurance  Co. 

Insulators  and  Insulat- 
ing Materials. 

Akron  Smoking  Pipe  Co. 

Bowers  Manufacturing  Co. 

Brunt  Porcelain  Works,  G.F. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electrical  Appliance  Co, 

General  Inc.  Arc  Light  Co. 

Indiana  Rub.  &  Ins,  Wire  Co. 

Kartavert  Mfg.  Co. 

Mica  Insulator  Co. 

Missouri  Electrical  JIfg.  Co. 

Munsell  it  Co.,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Ohio  Electric  Works. 

OkoniteCo.,  The. 

Phillips  Insulated  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Standard  Varnish  Works. 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  &  Mfg.  Co. 
Insulated  Wires  and  Ca- 
bles—Magnet W^ires. 

American  Elec.  Fuse  Co. 

American   Electrical   \Vorks. 

American  Steel  &  Wire  Co. 

Central  Electric  Co. 

Chicago  Insulated  Wire  Co. 

Crescent  Ins.  Wire  ACbl.Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

IndlanaRub.it  Ins.  Wire  Co. 

India  Rubber  &  Gutta  Percha 
Insulating  Co. 

Kellogg  Switch,  it  Sup.  Co. 

Missouri  Electrical  Mfg.  Co. 

National  India  Rubber  Co. 

New  York  Insulated  WlrcCo. 

Ohio  Electric  Works. 

OkoniteCo.,  The. 

PhUllps,  Eugene  F. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co.  .1.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Elec.  Supply  Co. 

Western  Electric  Com|>aiiy. 
.function  Boxes. 

Bossert  Elect.  Const.  Co, 

General  Inc.  Arc  Lighl  i'o. 
I^amps,  Incandescent. 

Central  Electric  c:o. 

Chicago  Edison  Co. 

Colorado  Lamp  Co. 

Edison  Decorative  it  Minia- 
ture Lamp  Dept 

Electric  Appliance  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

General  Inc.  Lamp  Co. 

Goodchild  it  Welsh. 

Missouri  Electrical  Mfg.   Co, 

Ohio  Electric  Works. 

Sawver-Man  Elec.  Co. 

Shelby  Electric  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  El.  &  Mfg.  Co. 
ramps.  Inc.,  Adjusters. 

Genevieve  Company. 

Inc.  El.  Lt.   Manipulator  Co. 
Ijamps,      Incandescent— 

Rcplacers  &  Cleaners. 

Inc.  El.  Lt.   Manipulator  Co. 
Ijightning  Arresters. 

American  Elec.  Fuse  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

Westinghouse  El.  it  Mfg.  Co. 
Liinemen's  Climbers. 

.Anderson  &  Sons,  W.  H. 

Klein  it  Son,  Mathlas. 

Smith  it  llemenway  (Jo. 
Magnet  Wires. 

(See  Insulated  Wires.) 


Meters. 

Dlan)ond  Meter  Co. 
Ft.  Wayne  Elec,  Wks..  Inc. 
General  Inc.  Arc  Light  Co. 
Mica. 

Munsell  &  Co.,  lOugene. 

Mining  Apparatus,  Elee. 

Crocker-Wneeler  Company. 

General  Electric  Co. 

Jeffrey  Mfg.  Co. 

Westinghouse   El.  &  Mfg.  Co. 
Motors.  (See    Dj  namos    and 

Motors). 
Xippers  and  Pliers. 

Klein  &  Son.  Mathias. 

Smith  &  Hemenway  Co, 

Utica  Drop  Forge  A  Tool  Co, 
Packing. 

Besly  &  Co..  Chas.  H. 
Patent  Attorneys. 

Johnston,  Thomas  J, 
Phosphor  Bronze. 

Besly  &  Co.,  Chas.  H. 

Phosphor  BronzeSm.Co.,Ltd. 
Photographs. 

Thompson,  G.  L. 

Platinum     Bought     and 
Sold. 

Baker  &  Company. 

Gt.  West, Sm. and  Refining  Co. 
Poles  and  Ties. 

Berthold  &  Jennings. 

Carney  Brothers  Company. 

Fowler,  John  H. 

Ilolcomb-  Lobb  Co. 

Lindsley  Bros.  Co. 

Maltbv  Lumber  Co. 

Mered'ith  Cedar  Co.,  J.  P. 

Slorse  Cedar  Co. 

NaugleTieCo.,E.  E. 

Perrizo  &.  Sons. 

Pitt.fburg  it  L.  S.  Iron  Co. 

Porter  Cedar  Companv. 

Standard  Pole  A  Tie  Co. 

Sterling  &  Son.  W.  C. 

Torrey  Cedar  (jo. 

Valentine-Clark  Co.,  The. 

Worcester  Co.,  C.  H. 

Wright  Bros. 
Polish  (Metal). 

Hoffman,  G.  W. 
Porcelain. 

Akron  Smoking  Pipe  Co. 

Bowers  Manufacturing  Go. 

Brunt  Porcelain  Works,  G,  F. 
Poiver  Transmission 

Machinery. 

Jeffrey  Mfg.  Co. 

Smith  Co..  S.  Morgan. 

stilwcU-bierce  Smith- Vailu. 
Pulleys. 

Nmith  i.'o.,  S.  Morgan. 

Stihvell-Bicrcc  Smith- Vailc. 
Kail  Bonds. 

American  steel  &  Wire  Co. 

Badt  it  Co.,  F.  B. 
Rail  tJoiiits. 

Continuous  Rail   Joint  Com- 
pany of  America. 
Refiners. 

Gt.West.Sni.and  Refining  Co 
Reflectors. 

Amer.  Reflt.  &  Lighting  Co. 

Faries  Manufacturing  Co. 

McLeod.  Ward  &.  Co. 
Re-Winding  -  Repairs. 

Chicago  Edison  Co. 

Gregory  Electric  Co, 

Schureman  &  Hayden, 
Rheostats. 

Badt  it  Co.,  F.  B. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Gen'l  luc.  Arc  Lt.  Co. 

Sage  &  Bro.,  P.  B. 

Westinghouse  El.  &  Mfg.  Co. 
Rosettes. 

Pass  it  Seymour. 
Second-Hand  Macli*y. 

Amber  Electric  Mfg,  Co. 

Gregory  Electric  Co. 

Illinois  Maintenance  Co. 

Matthews  &  Bro.,  W.  N. 

Schureman  &  Havdcn. 

Walsh's  Sons  &  Co. 

AVhltehead  Company,  W.   W. 
Shades. 

Amer.  Refit.  &  Lighting  Co. 

Faries  ManuracturingCIo, 

Speaking   Tubes. 

Central  Electric  Co. 
Edwards  &  Company. 
I'ilectric  Appliance  Co. 
Western  Electric  Co. 
AVestern  Elec.  Supply  Co. 


Speed  Indicators. 

Besly  it  Co.,  Chas.  H. 
Qiieen  it  Co. 

Weston  Electrical  Inst.  Co. 
Springs. 
American  Steel  &  Wire  Co. 
Barnes  Co.,  The  Wallace. 
Steel  Boxes. 

Bossert  Elec.  Const.  Co. 
Storage  Batteries. 

American  Battery  ('o. 

Electric  Storage  Battery  Co. 

United  States  Accumulat.  Co. 
Tapes,  Insulating. 

American  Electrical  Works. 

American  Steel  it  Wire  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

New  York  Insulated  Wire  Co. 

Okonite  Co.,  The. 

Simplex  Electrical  Co, 

Western  Electric  Co, 

Western  Elec.  Supply  Co. 
Telegraphic  Supplies. 

BunneH  Telegraph. &Elec.Co. 
Telephones,     Telephone 

Material    and   Sivitch- 

boards. 

American  Elec.  Fuse  Co. 

American  El.  Telephone  Co. 

Bissell  Co.,  The  P. 

Bunnell  Telegr.  it  Elec.  Co. 

Central  Electric  Co. 

Central  Tele,  it  Elec.  Co. 

Columbia  Telephone  Mfg.  Co. 

Continental  TeL  Const.  Co. 

Couch  &  Seeley. 

Ericsson  Telephone  Co. 

Eureka  Electric  Company. 

Parr  <t  Farr. 

Griggs  Manufacturing  Co. 

International  Tel.  Mfg.  Co. 

Kellogg  Switchb.  &  Sup.  Co. 

Kokomo  Tel.  &  El.  Mfg.  Co. 

Metropolitan  Tel.  ^  Elec.  Co. 

Missouri  Electrical  acfg.  Co. 

Moon  Mfg.  Co.,  The. 

R.  I.  Telephone  it  Elec.  Co. 

St.  Louio  Elec.  Supply  Co. 

Sterling  Electric  Co. 

Stromberg-Carlson  Tel.M.  Co. 

Telephone  Co.  of  Amer., The. 

Therlen  Tool  Works. 

Union  Switchboard  Co. 

U.  S.  Electric  Mfg.  Co. 

Western  Electric  Co. 

Western  Elec.  Sujiply  Co. 
Telephone  Service. 

Chicago  Telephone  Co. 
Tools. 

Anderson  it  Sons,  W.  II. 

Dicke  Tool  Company. 

Klein  .t  Son,  Mathia.s. 

Missouri  Electrical  Mfg.  Co 

Smith  <t  llemenwav  Co. 

Therien  Tool  Works. 

Utica  Drop  Forge  &  Tool  Co. 
Transformers. 

Central  Electric  Company, 

( 'rockcr-Whecler  Company. 

Ft.  Wayne   lOloc.  Works,  Inc. 

CJeneral  Electric  Co. 

Gregory  ICIcctrlcCo. 

Moloney  Electric  Comjiany. 

Standard  Electric  Company, 

Vindex  Eleclric  ('ompnnv.  * 

Wagner  lOlcctric  M  fg.  Co! 

Western  I'irclric  Co. 

Western  lOlcc.  Supply  C;o. 

Westlnghouse  El.  A 'Mfg.  Co. 
Trucks.  Electric  Car. 

General  I'llectric  Co. 

Westlnghou.se  El.  it  Mfg.  Co, 
Turbine  W^atcr  W^heels. 

Leffel  it  Co,,  Jfls. 

Smith  Co..  S.  Morgan. 

Stilwell-Uierce    Smlth-Vaile 
Varnishes. 

Standard  \'arnish  Works. 

Sterling  Varnish  Co. 
Tulcanixed  Fibre. 

A'ulcanized  Fibre  Co. 
Wire,  Bare. 

American  Steel  &  Wire  Co. 

Besly  it  Co.,  Chas.  H. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Okonite  Co.,  The. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Standard  Underground  C.  Co. 

Western  Electric  Co. 

Western  Electrical  Sup.  Co. 
X-Ray  Outfits. 

Queen  A  Co. 

Wlllyoung,  Elmer  G. 
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CARBOIM3 


IM 


The  "Electra" 

Carbons  are  the 

recognized 

standard 

all  the 

world  over. 


TWADC  MARK 


UNEQUALLED  IN  QUALIT> 
AND    EFFIClEiKTf 


UENCLOSED  LONG-BURNING  ARC  LAMPS.    '  .-^-t^jT^ 


'l  -  ^iSaiE'R'N  AT  I NG 

bELG^TtiBAJ        "ejliig.'RFNT;   ^ 


■5^  STEADY 
LLIANT.    LIGHT. 


HUGO  REISINGERiiBROADWAY  NEW  YORK. 


There  are  no 
Carbons  better 

than  the 
"  Elect ra"  and 

none 
just  as  good." 


i( 


CEILING  FAN  No.  28. 


DIEHL  ELECTRIC  F>NS 

EXCEL   IN    DESIGN,  CONSTRUCTION  AND  EFFICIENCY. 
FOR  ALL  USES  AND  CURRENTS  EXCEPT  ALTERNATING. 

>A^R|-rB     F-^R     I902     ^>k-rA.^^^U  B. 


DIEHL  MANUFACTURING  COMPANY, 

Main  Office  and  Works        £  L  I  Z  A  BET  H  PORT,    N.    J. 

QMnW  RnnMQ-     5t3l  Uroadwav.  ^tw  York:  1^12  Van  Buren  St.,  Chicago;    128  Essex  St.,   Boston;  1217  Filbert 
onuti  nuuiHo.    gj     Phiiadelpbia;  Newman-Sprangley  Co.,  Ltd.,  New  Orleans. 


=1 


HIGH-GRADE 

PORCELAIN  TUBES 


300  DIFFERENT   LENGTHS  AND  SIZES 


SHOW  HIGHEST  TESTS  YET    MADE    ON    TUBES. 


BATTERY  BUSHINGS  IN  ALL  SIZES. 


ASK  YOUR  DEALER  FOR    "BRUNT"   TUBES, 
INSULATORS  AND  CLEATS. 

THEY  COMPLY  WITH  THE  UNDERWRITERS' 
REQUIREMENTS. 

EVERY  PIECE  MARKED    "BRUNT." 


THE  G.  F.  BRUNT  PORCELAIN  WORKS, 

EAST  LIVERPOOL,  OHIO. 


WESTERN 

Scm  MOTORS 


BELTED 
GEARED 


COVER  A  WIDE  FIELD  OF 

APPLICATION. 


6  H.  P.  MOTOR  DIRECT  CONNECTED  TO  ROTARY  PUMP. 

Western  Electric  Company, 

CHICAGO.       ST.  LOUIS.       PHILADELPHIA.       NEW  YORK. 

AMERICAN  ELECTRIC  COMPANY,  CALIFORNIA  ELECTRICAL  WORKS. 

St.  Paul,  Minn.  San  Francisco,  Cal. 

STANDARD  ELECTRIC  COMPANY,  KILBOURNE  &  CLARK  COMPANY. 

Cincinnati,  Ohio.  Seattle,  Wash. 

ANTWERP.  LONDON.  PARIS. 
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THE  GENERAL  ELECTRIC  COMPANY'S 

FAN    MOTORS    FOR    1902. 


Boston 

Philadelphia 

Atlanta 


Now  ready  for  shipment. 

Stock  carried  in  the  following  cities: 

New  York 
Cincinnati 
New  Orleans 

GENERAL  OFFICES:    SCHENECTADY,  N.  Y. 


Chicago 

Denver 

San  Francisco 
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STORAGE  BATTERIES 

For  Lighting  Plants,  Railroad 
Cars  and  Buildings. 

r    Au-tomobilos    and    PoA^^er. 

THE  ONLY  BATTERY  FOR  PRACTICAL  PURPOSES. 

We  Maintain  and  Guarantee 
all  of  Our  Lines  of  Batteries, 

ESTIMATES  FURNISHED  FOR  ANY  CAPACITY. 


UNITED  STATES  ACGUMULATOR  GO. 

951  MARQUETTE  BUILDING,  CHICAGO,  ILL. 
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DEPARTMENT 
OF  BOILER 
FEED  WATER 
TREATMENT. 


Your  Boiler  Water  Must  be  Analyzed  iS^'Zr'surT",? 

You  must  deal  with  a  Company  who  can  sell  you  the  concentrated  solid  extracts  to  be 
reduced  by  you  as  wanted.  This  saves  freight  also  makes  It  economical  so  you  can  use 
enough  to  do  the  work.  You  had  also  better  deal  with  a  firm  large  enough  to  assure  safety 
and  success.  These  organic  "SACCHARATED  TANNINS"  cost  money  but  will  save  the 
boilers  and  are  cheapest  In  the  end  with  perfect  results.  This  is  better  than  buying  the 
SODA  Compounds  for  the  presents  which  go  with  such  goods. 
WRITE    US CLEAN    SAFE    BOILERS. 

DEARBORN  DRUG  &  CHEMICAL  WORKS, 


27,  28,  29,  30,  31,  32,  33  AND  34  RIALTO  BUILDING, 


CH1CA60,  ILL. 


■WJM.  H.  BX>O.^R,  X^x-esident:. 


TELEPHONE,   HARRISON   I  368  and  1373. 


"^ 


FIBRE-QRAPHlTtl 
/  COMMUTATOR  ]^ 

BRUSH   :ill 


itVT-\.\l?.B,KiawSi      \/ 


There's  No  Friction 

with  the  Fibre-Graphite  Commutator  Brush. 
Being  90  percent,  p'lrc  graphite,  it  insures  low 
resistance,  no  sparking  under  a  van,'ing  load,  and 
longer  wear.  TLere  is  no  greasing  required. 
The  Fibre-Gtaphite  is  therefore  the  most  cco» 
Domic  brush  on  the  market.     Send  for  price  list. 

HOLMES  FIBRE-GRAPHITE  MFG.  CO. 

SISSWakefield  Sl.,GermaciIown.  PHILADELPHIA. 


FOR    HIGH    GRADE 


INSULATING  VARNISHES 

ADDRESS 

Standard  Varnish  Works 

CHICAGO  NEW   YORK  LONDON 


CONTINUOUS  RAIL  JOINT  CO.  OF  AM. 

General  Offices:    Century  Building, 

NEWARK,  N.  J. 

Over  ten  thousand  (10,000)  miles  in  use.    Received  the  highest 

award  in  Its  class  at  Paris  Exposition,  1900,  and 

Pan-American ,  Buffalo,  1901. 


THOROUGH  INSPECTIONS 

AND 

jaurance    against    Loss   or     Damage     to 

Property  and    Loss   of  Life  and 

Injury  to  Persons  caused  by 

STEAM    BOILER    EXPLOSIONS. 

J.  M.  ALLEN,  PiMldont, 
WM.  B.  FRANKLIK,  Tice-Presldent, 
F.  B.  ALLEN.  Second  Vict-Presidant, 
J.  B.  PIEECE.  Secretary, 
L.  B.  BEAINERD,  Treasurer, 
L.  F.MIDDLEBROOK.  Afist.  Secretary. 


EDISON     PRIMARY    BATTERIES. 


FORMERLY    KNOWN     AS      EDISON-LALANDb 


FOR    GAS    ENCINCS, 
SLOT      MACHINES. 
AUTOMOBILES 
RAILROAD    SIGNALS, 
CROSSING    BELLS, 
SMALL   MOTORS. 

rre. 


CONSTANT     CURRENT 

NO    LOCAL   ACTION, 

WILL   NOT    FREEZE. 

CELLS  ron 

WORK. 

FULL    DESCRIPTION    IN    BOOKLET    NO.   4. 

EDISON    MANUFACTURING    COMPANY, 


FACTORY.    ORANGE.    NEW   JERSEY,    U.    S.    A. 

FORCICN    DEPARTMENT,    IS    CEDAR     BTREET,    NEW    YORK. 


STERLING    EXTRA    INSULATING    VARNISH. 

Sterlin^^  Extra  Black  Finislling  Varnisli, 

Sterling  Black  Air  Crying:  VamlBh, 

Sterling  Black  Core  Plate  VamlBh. 


THE  STERLINa  VARNISH  CO., 

Plttsburg.Pa.,  U.  S.  A. 


THE  STERLING  VARNISH  CH, 

25  Colmore  Row,  Birmingham,  England. 


mmc 


Don't  spend  spare  time  thinking: 
what  you  might  be  if  your  salary  were 
doubled!  ZJ(?i'«j-,not thinking. willmake 
your  wish  a  reality.  Our  free  booklet. 
'Are  Your  Hands  Tied?"  tells  you  what 
to  do  and  how  to  do  it.  Thousands  have 
already  doubled  or  largely  increased 
their  salaries  by  following  our  plan. 
Under  our  guidance  you  can  do  the 
same.  Act  today!  1.  C.  S.  Text- 
books make  it  easy  for  those  already 
at  work  to 

Learn  By  Mail 

nerhinlcal.  Bteam.  Eleetrl»1,  CWII.  JIlniQK,  Tele- 
phone, ADd  Te1e!,>rBpb  Engineering;  Bbop  And 
Foundrj  Fraettee;  HeebAiilcal  Dr&irlBg:  .^rchl- 
teetnre;  Plumbing;  Bbsat-lleUl  PklUm  DrAfllng; 
Cherolitrj;  OrDAm«ntA]  Dei^ii ;  Lettering;  Book- 
keeping; Sleno^raphr;  Engllih  Bruiehei;  TeAch- 
iBg;  LoeemotlT*  BannlAg;  Eleclrotharspentlea ) 
GerKAn;  Spmnlih;  French. 

Circular  free.    State  subject  that  intereits  you, 

IHTERNATIONAL  CORRESPONDENCE  SCHOOLS, 

Box  1003,  SCEAUTON,  PA. 


Crimshaw.  Raven  White  Core.  Haven  Black  Core. 

ALL  OUR  WIRES  P»m  inspection  and  cany  the  abOTo  TRADE-MARKS  on  oar  tags.    We  also  manufacture  Crimshaw  and  Competition  Tapes  and  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OFFICE: 
13-17  Cortlandt  St.,  New  York. 


RBANCHPS-)         CHICAQO: 
BRANCHES.^  192  Desplalnes  St. 


BOSTON: 
7  Otis  St. 


SAN  FRANCISCO. 
33  Second  St. 


DO  YOU  KIMONA/ 

the  importance  of  magnetically  floating  the 
moving  parts  of  a  meter? 

Send  for  description  and  booli  full  of  good  information  "ABOUT  METERS." 


STANLEY  INSTRUMENT  COMPANY, 

General  Sales  OfTice,  144  Broadway,   New  Yorit,  N.  Y. 
Pacific  Coast  Agrency,  33  New  Montgomery  St.,  San  Francisco,  Cal. 
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this  verse  is  blank. 

most  awfully  blank,  you'll  say: 

there's  no  rhyme  to  it 

but  the  meter  is  all  right. 

the  new  type  is  a  corker. 

an  improvement — even  on  the  old. 

the  meter  is  the  Gutmann 

of  course.     Integrating — 

for  alternating  current. 

a  new  meter  catalog  tells 

the  story, 

you  write — we  send  it. 


ELECTRIC     APPLIANCE     COMPANY.     WE     SELL    CUTMANN 
METERS.     92   &   94   WEST   VAN    BUREN    STREET,   CHICAGO 


TESTED  FUSE  WIRE. 

ELECTRIC  LIGHT  AND  POWER 

FUSES. 

ADOPTED   BY 

The  U.S.  Government  and  Largest  Companies. 

THE   MOST  ACCURATE. 

PROTECTION   AT  THE   LOWEST  PRICE. 

AMERICAN  ELECTRIC  FUSE  CO. 


NEW  YORK. 


ATLANTA. 


CHICAGO. 


INDIA  MICA 


We  import  directly  from  India  and  handle  the  output  of 
the  best  mines.  A  large  stock  constantly  on  hand  enables 
us  to  make  prompt  shipments.  ALL  OTHER  QUALITIES. 
Prices  low. 

EUGENE   MUNSELL  &,  COMPANY, 

NEW  YORK  AND  CHICAGO. 


VOLT=AMMETERS, 

POCKET  SIZE. 

iRTrr^  For  Testing  Batteries  and  Battery 
^Circuits,  Locating  Faults,  Groundi, 

■  etc. 

RELIABLE.       ACCURATE. 
Send  for  Circular. 
L.M.PICNOLET. 
78-80  Cortlandt  St.. NEW  YORK.  N.  Y' 

TELCPHONE   HARRiSON   745 

F.  B.  BADT&CO. 

CONSULTING  AND  CONTRACTING  ENGINEERS 

WESTCRN   AGENTS  FOfl 


WESTON  INBTftUMCNTG, 
W«NO   LEONARD   RHEOSTATS, 
CIRCUIT   snCAKERS, 
COIEON-BROWN   RAIL  BONDB.  ETC. 


1504  Monadnock  Block, 
CHICAGO. 


Eldredge  Battery  Voltmeter, 


ment  indicating  in  volts.  Connect- 
InB  posts  have  non-removable  nata. 
Light  weight  and  neat  in  appear' 
ance.  For  sale  by  Jobbers. 
Eldredce  Electric  Mfu'.  Co., 
Sprlnyllelil,  Mas^..  U.  S.  A. 


IDEAL  AUTOMATIC 
ANNUNCIATORS. 

The  Best  on  the  Market. 
Write  for  Prices. 

MaDDfactared  by 

THE  HEATH  ELECTRIC  CO., 

DETHOJT.  MICH. 


WANTED 


You  Who  ape  Troubled  with  Sparking  and  Cutting  of  Commutatofm  to  Uae 

The  only  arHcle  that  V.-1U  PREVENT  SPARKING. 
Will  keep  the  commutator  In  good  condition  and 
PREVENT  COTTINQ. 

Absolutely  will  Not  Gum 
The  Brushes  m  ,  m 

It  will  put  that  high  gloss  on  the  commutator  you 
have  so  long  sought  after. 

K.  Mclennan  &  go.. 

Sole  Manufacturers, 
909  Title  and  Trust  Bldg..  CHICAGO,  ILL. 


SO  Cts.  per  Sticks    $5.00  per  Dozen. 

I'''or  Sale  by  all  Supply  Houses,  or 
FREE,  Sample  Stick. 


^MMMMsmm 


SPRINGS 

ALL  SMALL  SPRINGS  USED  BY  ELECTRICAL 
TRADE. 

THE  WALLACE  BARNES  CO., 


Established  1857. 


BRISTOL,  CONN. 


COMPLETE  ASSORTMENT    HIGH    GRADE    SPRING    STEEL   ALWAYS    ON 
HAND.    SUBMIT  SAMPLES  FOR  PRICES. 


ASK  FOR  CATALOG  F. 


JEbWAROS  AK;,Co 


The  R.  E.<A.  L.  Monitor  Bell. 

(Patented.) 


■^M^ 


Hammer  rod  supported  in  two  places 
and  thrown  straight  out  and  in  by  the 
armature,  striking  gong  on  inside, 
near  edge,  thus  gi^-ing  a  full,  clear  tone. 

All  api-ings  made  ot  Phosphor  Bronze 
and  so  formed  that  there  is  least  pos- 
sible strain. 

Contacts  are  platinized,   adjustment 

i.?"  ^y  pressure  on  the  standard 
which  supports  one  contact.  No  screws 
or  nuts  being  used  in  the  adjustment, 
bell  does  not  get  out  of  order  by  oper- 
ation. "^      "^ 

Ordinarily  the  weak  point  Js  the 
pivot,  the  unreliable  one  the  adjust- 
ing screw  and  nut.  As  these  detects 
have  been  eliminated,  this  bell  will 
suind  hard  usage  and  operate  under 
adverse  conditions. 

The  hammer  entirely  concealed  by 
gong  and  cannot  be  tampered  with. 

It  is  especially  adapted  for  use  on 
street  cars.as.in  addition  to  the  advan 
tages  mentioned,  it  is  duet,  insect  and 
moisture  proof. 


VEw^Yo*"^  H-v 


THE  NATIONAL  CONDUIT  &  CABLE  CO. 


iMinufae1ur«r« 
ot 


FOn  TELEPHONE,  TELEGRAPH, 
ELECTRIC  LIGHT  AND   POWER. 


BARE  COPPER  WIRE  AND  CABLE,  PAPER  INSULATED  CABLES, 

CEMENT   LINED   PIPE   FOR   CONDUITS.  Executive  Offices,  Times  Building,  NEW  YORK,  N.  Y. 


PARAGON  REFLECTORS 


Silver=Plated 
Mirror  Reflectors. 

A  deep  cone,  for  use  with  any  system  of 
incaDdescent  electric  light,  where  it  is 
desired  to  concentrate  a  very  powerful 
light  on  a  small  space.  Lined  with  silver- 
plated  mirror-plate  glass.  Increases  the 
light  from  twelve  to  fifteen  times.  Most 
valuable  in  show  windows  and  over  ma- 
chines,work-benches,  type  cases,  etc.,  etc. 

Thousands  of  this  style  used  In  show  windows, 
Qet  our  Catalogue  and  Price*. 


American  Reflector  &  Lighting  Co., 

271-273   FRANKLIN   ST.,    CHICAGO. 


EDISON  MINIATURE   LAMPS 


Over  400.000  Annually  Shipped 
to  users. 

All  types — every  variety. 

Prompt  shipment — in  any  quantity. 

Miniature  and  Candelabra  Sockets 

and  Receptacles. 

X-Ray  Tubes. 

Dezuar  Bulbs  for  Liquid  Air. 


EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

Oeneral  Electric  CompaDy,  Harrison,  N.  J. 
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FRANK  N.  PHILLPIB,  PrcbiOENT. 
C.  H.  WAGENSCIL,  TnEABUnCR. 


KUGENE  r.  PHILLIP*. 
OENCRAt.  Manager. 


r.  ROWLAND  PHILLIPS,  Vict-PHC*. 
•  .  R.  NCMINGTON.JR.,  6c0. 


AMERICAN  ELECTRICAL  WORKS, 

111'  PROVIDEWCK,  B.  I.  ' 

BAREAND  INSULATED  ELECTRICWIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  «ND  UNDERGROUND  USE. 

New  York  Store,  W.  J.  Watson.  26  Corlltindt  St. 
Chicago  Store,  F.  E.  Donoboe,  82  Lake  SU 

MosTEEiL  Branch,  Eugene  F.  VhlUlps'  Electrical  Works. 
MAIN  OFFICES  AND  FACTORIES,  PHILLIPSDALE,  R.  I. 


WRITE  TO  OHIO  ELECTRIC  WORKS 

^o»  CHRISTMAS  GOODS 


ECTRIC 
ONDERS 

AJ    LITTLE 


~    Electric TableLampCasshown  In  Illus- 
tration) with  Battery  complete $3.00 

Battery  Hanging  Lamp 10.00 

I     Telephone,  with  Battery  complete 6.95 

=     Electric  Door  Bells,  all  connecUons 1.00 

:     Electric  Carriage  Lamp „..«, 3.95 

=     Fan  Motor,  with  Battery 5.95 

:     Electric  Hand  Lantcrna_ 2.00 

:     ts.00  Electric  Medical  Batteries. 3,95 

:     112.00  Belt,  with  Suspensory-. 2.50 

:     Telegraph  Outfits,  complete- 2.25 

=     Battery  Motors  from $1.00  to  12.00 

E     18.00  Bicycle  Electric  Lights.. 2.75 

Electric  Railway 2.95 

Pocket  Flash  Lights...    1.60 
Necktie  Lights- 75c  to    3,00 


forFreeBoot.  Describes  and  Urastratts many 
of  the  most  nsefnl  electric  devices,  at  wonderfully 
small  prices.  All  practical.  The  lowest  price  in  the 
world  on  everything  electrical.  Agents  can  make 
handsome  commissions  and  many  sales.  Write  for 
complete  information. 
._OniO  ELEOTBIO  WORKS,  Oleveland,  Ohio. 


Six  Years  with  General  Electrlo  Company. 

THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  66  Broadway,   -    NEW  YORK  CITY. 

Pilent  Ctuiet.       Piltnl  Sollcltln|. 


Electric  Heating  Apparatus. 

SEND  FOR  64-PAGE  CATALOGUE. 

"UNIT"  ENAMELED  RHEOSTATS 

The  Simplex  Electrical  Co., 

Cambridgeport,    Mass. 
CHICAQO,    Monadnock    Block. 


BULLOCK  ELECTRIC 
MANUFACTURING  CO. 

CINCINNATI,  U.S.  A. 


Direct  and  Alternating  Current 
Equipments  for  Electric  Light 
and  Power. 


Faries  Adjustable  Holders, 

PORTABLES,  SHADES,  ETC. 


CaiALOGUE  no.  9  Just 
issued  will  be  mailed  up- 
on application. 


ARR  FAMII/IAB  TO 
AL.I,    ELrRCTRICAI. 

peopm:. 


FARIES    MFG.   CO.,  Decatur,  Illinois. 


AMrf^MikAMJLA«Ai*A«iikAM*AJIAlMk< 


•"- 


W.  N.  MATTHEWS  &  BROS. 

603  CARLETON   BLDG.,  ST.  LOUIS, 


i 


DISTRIBUTING  AGENTS  FOR  THE 


STOMBAUGH  GUY  ANCHOR, 

beg  to  announce  that  owing  to  the  cordial 
reception  tendered  their  salesmen,  Messrs. 


INVINCIRLY  STRONG, 
ENDLESS  VARIETY, 
PERFECT  SAFETY, 
NATIONAL  REPUTATION, 
INVARIARLY  RELIARLE, 


NEEDFUL  WRENCH, 
XTREMELY  CHEAP, 
EXCEEDINGLY  SIMPLE, 
SERVICEARLE  FORMULA, 
VERY  DURARLE,  and 


ENTIRE  SATISFACTION, 

who  traveled  far  and  wide  to  spread  the  fame  and 
popularity  of  the  Slombaugh  Anchor,  it  has  been 
decided  to  introduce  these  gentlemen  to  the  readers 
of  the  Western  Electrician.  Their  mission  will  be 
to  explain  why  so  many  of  the  leading  telephone, 
telegraph,  electric  light  and  street  railway  companies 
are  using  these  anchors  so  extensively ;  why  it  is  the 
best  device  of  its  kind  in  existence  ;  why  it  increases 
the  patronage  of  those  who  use  it  ;  why  it  gives 
entire  satisfaction — and  other  facts  which  will  be 
interesting  and  profitable  to  all  who  wish  to  solve  the 
problem  of  how  to  properly  anchor  their  poles. 

MR.  INVINCIBLY  STRONG  will  tell  you  in  next  week's  issue  what 
ha  knows  of  the  Stombaugh  Guy  Anchor.  We  feel  sure  you  will 
be  interested.     Catalog  for  the  asking. 

SUPPLY    DEALERS   ALL  CARRY   THEM. 


.<f*^^r'w'w»w«ii»*i^i»w^ip»ipiw'' 


KELLOGG  SWITCHBOARD  AND  SUPPLYCO., 

231     SO.    GREEN   ST.,    CHICAGO. 

WE  ARE  PREPARED    TO    FURNISH  BEST    QUALITY 


WIRE 


.A.DOL  rji^a.  riC3l  ^  t  o  r* 

STANDABD     PBODUCTS    lltf    STOCK 


IMPROVED 


WARREN 


2,000  LIGHTS^ 


ALTERNATOR 

SANDUSKY 

OHIO 


NATIONAL  CODE  STANDARD 

"0.  K."  Weatherproof  Wire. 
Slow-Bnrniiig  Weatherproof 
and  Slow-BnrDlng  Wire. 


Prices  and  Samples  on  Application. 


Phillips  insulated  Wire  Co., 

Office  and  Factory:  PAWTUCKET.  R.  L 


7 


ALL  STYLES  OF 


CENTURY 


:33/8,..- 


GLOBES'^SHAOES 

FOR  ALL  TYPES  OF  LAMPS. 


WE    ARE   THE    ONLY  HOUSE      IN 
AMERICA  MAKING  A  SPECIALTY 
OF     ELECTRICAL    GLASSWARE. 


WE  CAN  MAKE  ANY  STYLE 
YOU  DESIRE. 

WRITE  FOR  CATALOGUE. 

The  Century  Glass  Company,  Bellaire,  Ohio. 
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WANTED,   FOR  SAXE    a„d 

similar  WAXT  COLiDHN  advtrtist- 
ments  (jo  zt'ords  or  less),  S^-JO  an 
insrriioti :  additiottal  words  jc  each. 
POSITIOX  WAXTED  adiertise- 
ments  ijo  icords  or /ess).  Sf-oo  an  in- 
sertion;  additional  irords  sc  etch. 


POSITION    WANTED. 

As  mana^ier  for  telephone  exchange.  Competent 
and  e'Xi)t.Ttenced.  Thoroueh  and  practical 
knowleape  of  all  details  of  tne  business.  Best 
of  references.  Address  BOX  29.  care  Western 
Electrician,  510  Marquette  Bu..dlng.  Chicago,  j 


WANTED. 

.\  tboruij;^hlT  competent  and  experienced  man 
as  enylneer  of  an  eighteen  ton  Ice  and  five 
hundred  light  electric  plant  combined.  Must 
understand  Ice  and  electrical  machinery  thor- 
oughly. Triumph  Ice  machine  and  Akron 
dynamo.  New  plant.  Permanent  position  to 
right  man.  Address  SILVER  CITY  BEER  it 
ICE  CO..  Silver  City.  N.  M. 


WANTED. 


An  unusual  opportunity  for  a  first-class  elec- 
trical engineer  and  road  salesman  that  can  each 
invest  S"2,500  in  electrical  supply  and  construc- 
tion business  in  the  best  district  on  the  Pacific 
Coast.  Must  have  first-class  references.  House 
established  for  ten  years.  Address  H.  M. 
MEARS,  446  Washington  Street,  Portland,  Ore. 


WANTED. 


A  first-class  engineer;  one  familiar  with  high 
speed  engines  to  supervise  steam  equipment  and 
run  one  shift.  Must  be  a  temperate  and  up-to- 
date  man.  Good  wages  to  the  right  man.  Position 
must  be  filled  at  once.  Town  5,000  inhabitants. 
in  the  Souihwesi.  Address  "BOX  28."  care 
Western  Electrician,  510  Marquette  Building, 
Chicago. 


PHOTOGRAPHS 

Have  you  placed  any  Plants,  Ma- 
chinery, Etc.,  in  or  near  NewYork 
that  you   wish     photographed? 
C.  L.  THOMPSON, 

Special  Pliolographer.  1705  3rd  Ave..  New  Yorl(. 


Western  Electrician 

Want  Ads 


Irine      Rosul-bs. 


200  NEW  10  VOLT  BATTERY  MOTORS. 

Wilsb'i  Sons  k  Co..  239  Wasblazton  St.,  Newark,  N.  J. 


FOR   SALE. 

1  RIglit  Hand  Bccl<  Engine,   15x15. 

1  Left  Hand  Becl<  Engine,  15x15. 

3  H.  I.  30    K.   W.   125    Volt.    Speed  1250. 
Thomson. Houston  Incandescent  Mactiines. 

2  L.  D.  2  35   Light.   2.000  C.  P.,  T.-H.  Arc 

IMachJnes. 
2  K.  25  Light.   1.200  C.  P.,T..H.  Arc  IVla- 

chines. 
2  H.  I.  Incandescent  Armatures  for  30  K.  W. 

IMachine. 
1  L.  D.  2  Armatures. 

1  K.  Armature. 

2  16x60- inch  Armature  Tubular  Boilers. 

50 T.-H.  Open  Arc  Double  Carbons, 2. 000  C.P. 
1  5  T.-H.  Open  Arc  Single  Carbons.  1 .200  C.P. 

For   prices,  infiuire  of 

C.     F.    MARTIN,    VIce-Pres, 

Box  694.  FORT  SCOTT,  K.-VSiS. 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

8  CND  r  )K  CIECULAR  AND  PKICEB. 

THE  LEClANCHE  BATTERY  CO., 

Ill  to  117  East  131st  St.,  N.  Y. 


REAL  BARGAINS  IN  DYNAMOS  AND  MOTORS. 

15  H.  p.  "Eddy,"  S160.00-,  10  H.  P.  "Detroit,"  $110.00:  4  H  P.  "Standard."  S75.00;  3  B.  P. 
"Slattery,"  $50.00:  1  H.  P.  "Detroit,"  $40.00;  HE.  P.  "Kdison,-$30.00:  ■;  H.  P.  "Wagner,"  86.00 
"Crocker-Wbeeler"  battery  motor,  812.00.  OYBIAMOS— SO  light,  }80.00;  40  light,  870.00 
30  light.  »50.()0:  20  light,  840.00:  12  light,  830.00;  300  gallon  Zucker  &  Levitt  plating  dynamo 
S45.00:  100  gallon  Eddy  Plating  dynamo,  $30.00.    Brush  arc  lamp^.  complete,  84.00. 

Every  Machine  Guaranteed.    Repairing  Solicited.    Second. Hand  Machines  Wanted. 
AMBER  ELECTRIC  MFG.  CO.,     Magnet  Wiodln:  and  Messenger Call  Boxes.    60  W.  Monroe  St  ,  Chicago. 


SECOND-HAND 

Dynamos  and  Motors. 

We  invite  correspondence 

with  those  wishing  to 

buy  or  sell. 


SCHUREMAN  &  HAYDEN, 

140  S.  CIlDton  St.,  Chlcaio. 


'GREGORY: 

^  ELECTRIC  cT 

■54-62  5.CLINT0N  5T.  CHICAGO 

One    80-k.  w.  General  Electric  alternator. 

One    60-k.  w. 

One    7^-k.  w.       "  "  " 

Two  120-k.  w.      "  " 

One    30  k.  w.  Westlnghouse 

One    45-k.  w.  '•  " 

Two  60-k.  w.  " 

One    60-k.  w.  "  "        GOcycle. 

One    75-k.  \v.  "  ■■        60     " 

One  200-k.  w.  Wood  "      133     " 

One    75-b.p,,  WesiloKbouse  induction  motor. 

Send  for  our  monthly  Bargain  Sheet  with  net 
prices  on  machines  in  stock  at  our  works.  All 
apparatus  f  uUy  guaranteed. 


Only  10  Cents  Each 

Practical  Books 

ON 

Electricity. 

How  to  make  a  dynamo. 
How  to  make  a  telephone. 
How  to  make  an  electric  motor. 
How  to  make  a  storage  battery. 
How  to  make  a  Wlmhurst  electric  machine. 
How  to  make  a  magneto  machine. 
How  to  make  a  medical  Induction  coll. 
How  to  make  a  pocket  accumulator- 
How  to  make  a  plunge  batt-ery. 
How  to  make  a  voltmeter. 
How  to  make  a  galvanometer. 
How  to  make  a  hand  dynamo. 
How  to  make  a  talking  machine. 
How  to  make  a  'S  H.  P.  dynamo  or  motor. 
How  to  make  a  toy  motor. 
How  to  make  an  electric  bell. 
How  to  make  a  telegraph  instrument. 

These  books  are  illustrated  and  will  be 
sent  prepaid  on  receipt  of  price. 

Electrician  Publ'g  Co., 

BIO  Marquette  Building, 
CHICAGO. 


Ten .  MOLDS  OLD  TH 


DETERIORATE.  ESTABLISHED  IG  YEARS.  SOLD  BY  AGENTS  AND  DEALERS  ALL  OVER   THE 

U.S. METAL  P0Lisn;rw:&f:E 


POLISHES  ALL  METALS.   Be 


CORLISS  ENGINES. 

Rebuilt  aad  Ready. 

920  H.  P.,  34xG0  George    H.    Corliss. 

050  H.  P.,  28x60  Lane  &   Bodley   Corliss. 

625  H.  P.,  2S5.4S  St.  LoTils  Corliss. 

S4.X42  St.    Louis   Corliss. 

20x48  Harris  Corliss. 

20x48  Wheelock    Corliss. 

18x35  Sioux    City    Corliss. 

16x42  Harris   Corliss. 

16x42  Hamilton    Corliss. 

14x42  AlUs    Corliss. 

14x24  Cooper  Corliss. 

Ux36  Harris   Corliss. 

AUTOMATIC  ENGINES. 

2o0  H.  P.,  13    and    20%xl5    Armington    and 

Sims  cross-compound. 
175  H.  P.,  10%  and  ISxlS  Williams  Tandem 
compound. 
,  15x14   Ideal. 
,  14y2Xl6   Bice. 

BOILERS. 
P.    Heine    Safety,    150  lbs.   steam. 
P.  60x16  Tubular,  90  lbs.  steam. 
All  Apparatus  Fully  Guaranteed. 
Write  lor  Slock  List  No.  15. 

W.     W.     WHITEHEAD     COMPANY, 

Sales  Offices,  206  Dearborn  St,  Chicago. 


400  H.  P., 
30O  H.  P., 
300  H.  P., 
200  H.  P., 
ISO  H.  P., 
180  H.  I'., 
150  H.  P., 
125  H.  P., 
100  H.  P., 


150  H. 
125  H. 


1  500  H. 
10    80  H. 


DON'T  THINK 

That  you  can  keep  posted  as  to 
what  is  going  on  in  the  western 
electrical  field  without  reading  the 
Western  Electrician.  It  is  the 
itlectrical  newspaper,  and  if  you 
are  not  a  subscriber  you  will  find  it 
to  your  advantage  to  become  one 
at  once. 

93.00  per  year; 
91.50  for  six  months. 

ELECTRICIAN  PUBLISHING  CO., 

Suits  510  MarqueHe  BIdg.,  CHICABO. 


FOR  IMMEDIATE  SHIPMENT. 


125-cycle  Alternators. 

1  150  K.  W.  Wood. 

4  100  K.  W.  Westinffhouse. 

2  lOO  K.  W.  Slattery. 

1  120  K.  W.  Slattery. 

2  70  K.  W.   Tliompson-Houston. 

110- VOLT  GENERATORS. 

2  65  K.  W.  Jenny. 
2  60  K.  W.  Tliompson-Ryan. 
1  60  K.  W.   Siemens  &  Halske. 
1  50  K.  W.  Thompson-Houston. 

1  60  K.  W.  Western    Electric. 

2  40  K.  W.  Jenny. 

1  SO  K.  W.  Western   Electric. 
And  many  smaller. 


AUTOMATIC  ENGINES. 

300  H.  P.  14x23x10   New    York    Safety    Tan- 
dem. 
250  H.  P.  Williams  Vertical   Compound. 
14x16   New   York    Safety. 
14x13  New  York   Safety. 
13x12   Plioenix. 
13x12  IdeaL 
12x13   Ball. 
12x18  Taylor. 
10x15  Weston. 
10x10    Ideal. 
7x  9  New   York   Safety. 

CORLISS  ENGINES. 
34x60  G.  H.  Corliss. 
26x48  Flshklll  Corliss. 
20x48  Wheelock  Corliss. 
14x42  Aills  Corliss. 

BOILERS.  POMPS,  MOTORS,  ETC. 
Write    for   price   list   No.   S!. 


ILLINOIS  MAINTENANCE  COMPANY. 

204:Dearborn<St.,  E.  H.  CHENEY,  Manager.  CHICAGO. 


M'CORMICK  TURBIHE. 

On  Vertical  or  Horizontal  Shaft. 
Especially  Adapted  for  Electrical  Worlci 

OlvesahlgberpercentBge  of  useful  effect  than  any  other  water-wheol  ' 
heretofore  made.  All  sizes,  rlgbt  and  left  hand,  are  built  from  patterns  per- 
fected under  systematic  tests  In  tbe  Holyoke  Testing  Flume. 

Parties  having  power  plants  wblch  are  unsatisfactory,  and  those  contem* 
plating  the  Improvement  of  powers,  will  find  It  to  their  interest  to  confei 
with  us,  as  we  are  wlllInK  to  Euarantee  results  where  others  have  failed,  at 
matter  what  make  of  turbine  has  beeo  In  use.  STATB  RBQUlRBTlBNTi 
AND  SEND  FOR  CATALOGUE. 

S.  MORGAN  SMITH  CO.,  York,  Pa. 


ThcTclcphonc  Directory 

is  a  reliable  guide  to  progressive 
business  men  who  solicit  the 
public's  patronage.  It  contains 
the  names  of  50,000  subscribers. 

HAVE  YOU  A 

Telephone? 


Business  or  Residence 


5  Cents  Per  Day 


and 
up. 


Chicago  Telephone  Company, 


203  Washington  Street, 
96  State  Street. 


J 
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UNIVERSAL 

tm  RECEPTACLES. 


A  SYSTEM  OF  tUNITS 

nBaitt-VTin.Nt,  or  asv  sxYLii 


<!4.tusujNe  fprraatlon  of  (taydeslradilc^lgti, 

Slmptet  5>raotliS»H  InexpensJvel 

StEOrmCAJ.  ADVERTISmo 


ELEOTUJOAi. 

sypptY      ~ 
CEALC«Sand 

CEfiTRAU 

STATIOWSor 

IS-tUMmATlN 

COMPAHieS 

CENERAtLY, 


Apt,  3  «3t 


SO'  E  MANUFACTUSSR3, 

THE  iimmu  umm  i  spiPiEHT  m,, 


HCWA^K,    H.   J. 


The  Smith'Valle  Electric 
Driven  Triplex  Pumps 


Are    easy    to  start,  easy  to  run, 
and  are   the  acme  of  perfection, 

We  build  STEAM  AND  POWER 
PUAIPINQ  MACHINERY  for  all 
purposes,  including: 


WATER 
WORKS 
PUMPS, 

Jet  and  Surface  CON- 
DEN-^EWS  AIR  COM- 
PRESSORS, 


Cottonseed  and 
Linseed  Oil  Ma- 
chinery, Filter 
Presses  and  Vic- 
tor Turbines. 


IF  INTERESTED. 
ADDRESS 


The  Stilwell-Bierce  &  Smiih^Vaite  Co.^ 

257  Lehman  Street,  DAYTON,  OHIO,  U.  S,  A. 


RELIANCE" 

OEKERATORS 
AND  MOTORS. 

SEND      FOR      BULLETIN. 

RELIANCE   ELECTRIC 
COMPANY, 

MILWAUKEE,  -         -  WIS. 

AGENTS  WANTED  EVERYWHERE. 


SOMETHING  NEW. 


Intercommunicating  Telephone,  Automatic 
Button  Switch,  Automatic  Reset,  Common 
Return  or  Metallic  Circuit  Battery  or 
Magneto  Call,  Individual  or  Centralized 
Talking  Batteries. 


THE     MOST    PERFECT    INTERCOMMUNICATING 
TELEPHONE    EVER     MADE. 


Manufacturers    of    Highest-Crade    Telephones   and    Switchboards    for 

Exchanges,  Toll  Lines,   Interior  Systems,  Hotel 

Equipment  and  Street  Railways. 


COUCH    &    SEELEY    CO. 

26   BINFORD  STREET,   BOSTON,   MASS. 

We  are  sole  makers  of  genuine  Couch  &  Seeley  Co.  apparatus. 
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BOSTON  CABLE  CLIP 

THE  STANDARD  EVERYWHERE. 


ADJUSTABLE  TO  ANY  SIZE  CABLE. 

STRONGEST.     SIMPLEST.     BEST. 


CflASE-SHAWMUT  CO., 

BOSTON, 

SOLE   MANUFACTURERS. 


THE   IMPROVED 

GRIGGS  DESK  TELEPHONE 

HOLDER  AND  BRACKET. 

(Patent  applied  for.) 

It  Is  Indispensable  to  every  one  usln^;  a  telephoDe 
on  11  (Jesk.  Saves  Its  cost  a  dozen  times  over,  le 
both  a  time  and  money  saver.  Saves  time  and 
trouble  of  lifting  jihone  ol[  desk  when  locking  It, 
or  placing  on  desk  nftcr  being  unlocked.  No  necett- 
tilty  for  using  desk  Hllde  as  liolder.  and  th'us  pre- 
venting access  to  drawers.  Nohandtlng  of  phone 
lit  (ill  necessary-  No  more  accidental  uptjetting 
and  breaking  of  phone,  as  our  improved  telephone 
holder  prevents  It  all .  Your  telephone  instantly  in 
place  when  needed,  and  just  a8  quickly  out  of  the 
way  when  not  wanted.  Its  merit  must  appeal  at 
once  to  every  telephone  user.  Price  82,00.  Guaran- 
teed to  pive  satsifaction.  Can  be  adjusted  to  fit 
any  size  hose .  Discount  to  the  trade .  Local  repre- 
sentatives wanted  In  everyclty  of  the  United  States. 

THE  GRIGGS  MFG.  CO.,  79  Fifth  Ave.,  Chicago? 


2  BATTERY  GALL  TELEPHONES  $4.50 

GOOD  FOR  600  FEET. 
METALLIC  LINE  FOR  INTERIOR  USE. 


2  MAGNETO  CALL  TELEPHONES  $7.50 

GOOD   FOR    3    MILES. 

SINGLE  IRON  WIRE   FOR   PRIVATE  LINES, 

BATTERIES  ARE  INCLUDED. 

FARR   &    FARR, 

110  W.  JACKSON   BLVD.,         CHICAGO. 


vou 

SHOULD  KNOW  MORE  ABOUT 
OUR    DIRECT    READING 

O  H  IVI IVI  E:  T  E  R 


Wright  Cable  Hanger. 

SEND  FOR  SAMPLES  AND  PRICES. 

R.  I.  TELEPHONE  &  ELECTRIC  GO., 

PROVIDENCE,  R.  I. 

Hentlon  tbls  paper. 


F.    B.    SAGE    &    BRO., 

123  Liberty  St.,  N.  Y. 


Telephones  and  Switchboards  of  Improved  Type. 

"CENTRAL  ENERGY,"  LAMP  SIGNAL,  MULITPLE  AND  EXPRESS  SWITCHBOARDS 

FOR  ANY  SIZE  EXCHANGE. 
MAGNETO   CALL   OR   CENTRAL   ENERGY   TELEPHONES. 


Transmitters  for  Local  Exchange 

and  Long  Distance 

Service. 


Speciallf  Adapted 
for  Central  Energy  Work. 


Absolutely  Non-packing  and 
Indestructible. 

THIS  WE  GUARANTEE. 


Columbia  Receivers 

are  of  the 

Bi-polar  Type  and  are 

Guaranteed  to 

Maintain  their  Initial  High 

Efficiency. 


Furnished  with  Concealed  Cord, 

or 

Exposed  Connection. 


COLUMBIA    DESK  SET. 


Requires  no  wiring  to  the  coil  or  extension  bell,  the  generator  Induction  and  ringer  coils,  being  combined  in  one  unit, 
reducing  liability  of  open  circuits  from  multiplicity  of  binding  posts  and  connections. 

Columbia   Switchboards  have  no  SPRING  JACKS  mounted  therein,  same  being  transferred   to  the 

ends  of  the  Switching  Cords,  where  they  are  READILY  ACCESSIBLE  for  INSPECTION  and 

REPAIRS,   and  the   NUMBER   of  SPRING   JACKS   USED   is   BUT  80  PER    CENT. 

of    the    NUMBER    employed    In    OTHER    makes    of   SWITCHBOARDS. 

Columbia  Telephone  Manufacturing  Co., 

200  South  Clinton  Street,  CHICAGO,  ILL.,  U.  S.  A. 


February  8,  1902 


WESTERN    ELECTRIQAN 


15 


i!^ 


lEIfPHDUE 


SWITCHBOARDS  and 
TELEPHONES 

That  free  you  from  all  troubles. 

CENTRAL  ENERGY  SYSTEMS. 

Send  for  Catalogues. 
Correspondence  Solicited. 

YOU  NEED  GOOD  APPARATUS. 
WE  MAKE  IT. 

We  can  help  you  to  start  right  and  earn  dividends. 


200  Capacity  Eureka  Switchboard. 


EUREKA  ELECTRIC  CO., 

CHICAGO,  U.  8.  A. 


. 


A  GOOD  FEATURE 

KELLOGG  APPARATUS  IS 
MADE  IN  ONE  GRADE- 

THE    HIGHEST. 

There  are  no  second  grades  for  those  who  want  chcaji 
a|tparaius  or  to  sell  those  who  are  unable  to  tell  high  grade 
apparatus. 

To  have  a  KELLOGG  'phone  means  to  want  more  of  them. 

The  telephone  we  sell  the  farmer  is  the  same,  as  far  as 
talking  and  receivint;  iinalities  are  concerned,  as  those  we 
sell  to  the  largest  exchanges  in  the  United  States.  This  is  a 
fact  that  should  not  be  lost  sight  of  when  buying  telephones. 

KELLOGG  transmitters  are  as  near  perfect  as  the  line&t 
timepiece.  Tests  on  long  distance  lines  prove  them  sujierior 
TO  the  "Bell  Solid  Hack."  The  novel  construction  of  the 
diaphragm  makes  it  impossible  for  packing  to  talie  place. 

KELLOGG  TRANSMITTERS  ARE 
GUARANTEED  FOR  FIVE  YEARS. 

Kellogg  receivers  are  the  highest  grade.  The  shell 
alone  costs  us  two-thirds  the  selling  price  of  other  receivers 
on  the  market. 

KELLOGG  SWITCHBOARD  &  SUPPLY  00., 

Correspondence  Solicited.  229    S.    Cfeen    StrOOt,    CHICAGO. 


INTERNATIONAL       LONG  SPRINGS 


KEY 


(patented) 


avoid  breaking. 

DOUBLE  MOUNTING 

Saves  key  shelf  space. 
Requi  cs  one  key  cable  only. 

Especially  adapted  for  large 

mliltiple    and     trunking 

boards,  wKiere  the  proper 

number  of  keys  on  small 

.  key  shelf  is  desirable. 

GERMAN    SILVER    SPRINGS. 
PLATINUM  CONTACTS. 

TELEPHONES    renl^a'tofcl^f 


PRICE  ON  APPLICATION. 


Multiple 
Trunking 


SWITCHBOARDS 


FOR  ANY  SIZE  EXCHANGE. 


INTERNATIONAL  TELEPHONE  MFG.  CO, 

HARRISON  AND  CLINTON  STS.,  CHICAGO,  U.  S.  A. 


Telephone  Troubles 

""^  ARE  UNKNOWN  WHEN  OUR 

CENTRAL  ENERGY  SYSTEM 

Is  Installed  in  Your  Exchange. 

IT  REPRESENTS  THE  HIGHEST  TYPE  OF  MODERN 
TELEPHONE  APPARATUS  AND  IS  PERFECT 
IN  EVERY  DETAIL. 


Our  Line  of  TELEPHONES,  SWITCH-IOARDS, 
PROTECTIVE  DEVICES  Is  Compiete. 


No,  34  Central  Energy  Telephone. 


AMERICAN  ELECTRIC  TELEPHONE  CO., 

36-58  W.  Jackson  Boulevard,        CHICAGO.  U.  S.  A. 


THE  STROiVIBERG-CflRLSON 
TELEPHONE   MFG.   CO. 
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70-82  W.  Jackson  Boulevard, 
CHICAGO,  ILLS. 


IN 


LEICH  FOUR-PARTY  LINE  SELECTIVE  SIGNALING  SYSTEM. 

Our  Instruments  work  perfectly. 

They  need  absolutely  no  adjustment  for 
any  line  condition. 

No  relays  or  springs  to  get  out  of  order. 

Do  you  know  that  you  can  give  satisfac- 
torily low  rates  only  with  perfectly  working 
party  lines'! 

The  saving  In  line  construction  and 
switchboard  apparatus  Is  enormous  ! 

Low  rates  mean  doubling  your  patron- 
age and  increased  revenues  and  dividends. 
It  is  to  your  advantage  to  use  party  lines. 
This  is  no  step-by-step  system,  and  our 
'phones  operate  with  power  generators  or 
pole  changers.  Well  adapted  for  small 
exchanges.  Particulars  and  estimates 
furnished  on  application. 


WRITE  ALSO  ABOUT  OUR 
SIMPtEX  TOLL  COLLECTOR. 
SAFE -SIMPLE- DURABLE. 


METROPOLITAN  TELEPHONE  AND  ELECTRIC  CO., 

76    FIFTH    AVENUE,    CHICAGO. 


YOU  WILL  REST  ASSURED 

That  Your  Terminals  are  Safe 
When  Protected  With  a 

Moon  Fuse  Terminal  Head 

Never  Known  to  Fall  or  Lose  a  Wire. 

THIS  ILLUSTRATION  SHOWS  THE  OUTER  CASING  CLOSED 

Simplifies  testing  and  transposing  of  lines; 

it  occupies  but  a  small  space;  the  only 

cost  of  maintenance  is  fuse  wire. 

Write  Now  For  Descriptive  Matter. 

THE  MOON  MFG.  GO. 

45-47-49  S.  Canal  St.,      CHICAGO. 
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IDEAL  SELECTIVE  LOCK-OUT 
PARTY  LINE  SYSTEM   T,^r'' 

RINGS  ONLY  PARTY  WANTED  AND  LOCKS  ALL  OTHERS  OUT. 


IDEAL  AUTOMATIC 
EXCHANGE  SYSTEM 


FOR 

FARMERS'    LINES  AND 
SMALL  TOWNS. 


SWITCHBOARDS 

ANY    SIZE. 


BRinOIlVG.  SFRIES  AXD 
CEXTKAL  EKEROV 

TELEPHONES. 


WRITE  US  AND  WE  WILL  TELL 
YOU  ALL  ABOUT  IT. 


ESTIMATES    FURNISHED    UPON    APPLICATION. 

THE  U.  S.  ELECTRIC  MANFG.  CO. 

3000    ETNA    STREET,    B1JTL,ER,    PA. 


The  Telephoae  Company  of  America 

Long  Distance,  Central  Energy  System. 

The  only  up-to-date  100  per  cent,  system,  full  patent 
protection. 

The  only  first-class  system  at  a  cost  admitting  of 
no  competition. 

The  only  system  that  can  be  supplied  to  the  public 
at  two  cents  per  call. 

The  only  system  that  can  be  installed  in  every 
house,  office,  mill,  shop  or  other  place  of  business  at 
two  cents  per  call  and  insure  shareholders  a 
handsome  profit  on  their  investment. 

Tlie  aim  of  the  Telephone  Company  of  America 
is  to  place  a  telephone  in  every  house  and  place  of  busi- 
ness and  to  limit  the  charge  for  its  use  to  two  cents 
per  call,  the  same  as  for  sending  a  letter. 

Installation  on  this  plan  admits  of  no 
competition. 

By  this  system  the  telephone  service  will  be  in- 
creased to  twenty  times  its  present  volume,  its  value  to 
investors  will  be  many  times  greater  than  that  of  any 
other  system,  while  the  cost  of  service  to  the  public  will 
be  only  two  cents  per  call,  or  one-third  the  lowest 
present  rates. 

The  central  office  and  station  telephone  apparatus 
are  of  the  highest  excellence  in  quality  and  appearance. 

For  particulars  write  or  call  at  the  office  of 

THE   TELEPHONE  COMPANY  OF  AMERICA 

719-721  Thirteenth  Street  N.  W.,  WASHINGTON,  D.  C. 


KOKOMO  TELEPHONES 

\A/ill  Saiiisf^y  YOUJ. 

NOTHING  IN  FROWTOFTHBM. 
TTrite  ns  for  yarticalars. 

KOKOMO  TELEPHONE  &  ELECTRIC  MFB.  CO., 

^0°.  KOKOMO.  IND. 


Continental  Telephone  Construction  Co. 

GENERAL  CONTRACTORS  FOR  TELEPHONE,  ELECTRIC 
LIGHT,  HEAT  AND  POWER  PLANTS. 

TACOMA  BLDC,     CHICAGO. 


The  Electro-Magnet 


TOWNSENO  WOLGOTT. 


TiY- 
A.  E.  KENNELLY,  RICHARD  VARLEY. 

T    S    . 

Magnetic  Units.     Induced  Ma^^net, 


C    O    N    T    E    N 

General  Properties.  Ma!,'nt;tic  Field  ot  Force. 
Reluctance,  Permeability.  Discovery  of  Electro-Magnetism.  Iron  Ring  in  the  Mag- 
nclii'  Field.  Calculation  of  Magnet  Windings.  Magnetic  Circuit.  Given  Ampere-Turns 
10  H  iu'f  Proper  Current.  Relation  of  Ampere-Turns  lo  Wire  Space.  Room  Occupied  by 
Insulation.  Heating  and  Otber  Limitine  Conditions.  Winding  a  JIagnct  for  a  Given 
\'oliage.    Hysteresis,  Self-induction.    Alternating  Currents.    Traction. 


On  the  Relative  Values  of  the  Windings  of  Electro-Magnetic  Coils.  Properties  of 
Fixed  Winding  Spaces  and  a  Fixed  Size  of  Wire.  Properties  ot  Fixed  Winding  Space 
and  ^'ariable  Size  of  Wire.  Fixed  Winding  Space  and  Fixed  Length  of  Wire  or  Number 
of  Turns.  Constant  Internal  Dimensions,  but  External  Diameter  of  Coil  Variable. 
Fixed  Internal  Radius  and  Interflange-Fixed  Numberof  Turns  of  Same  Size  of  Wire. 


Tlie  Importance  of  Details.  Actual  Calculations.  Working  Formukc.  Diameter  of 
Wire  to  Carry  Given  Current.  Diameter  of  Wire  to  Have  Given  Resistance.  Thickness 
of  Insulation  in  a  Given  Coil.  Weight  of  Copper  in  a  Given  Coil.  Table  of  Constants 
for  In-iulated  Wire.  Standard  Table  of  Resistances  of  Insulated  Wires.  Table  Showing 
Percentage  of  Copperand  Insulation  in  Cotton  or  Silk  Covered  Wire.  Standard  Copper 
Wire  Table.  17  Problems  (Solved)  Illustrated.  Cuts  of  37  Mag-^cts  of  Standard  Dimen- 
sions. Lengths  Variable.  Logarithms  and  Anti-Logarithms.  Decimal  Parts  of  a-n  Inch. 
Logarithmic  Scale. 

Fntl  S*I,E  r.Y 

ELECTRICIAN  PUBLISHING  CO.,  510  MARQUETTE  BLDG.,  CHICAGO. 


Write   for    a 


Catalogue 


describing   the   features 
of  the  .  .  . 

UNION 

TELEPHONE 


SWITCHBOARD 


Every  point  in  design  and  oper- 
ation meets  the   most  ex- 
acting demands  of 
rnodern 
switchboard    practice. 


TMI 


Union  Switchboard  Co. 
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CHICAGO  OFFICE: 

1526  Monadnock  Building. 


BALL 


ENGINE 


IMGIIME    CO. 

ERIE,   PENNSYLVANIA. 


HIGH-GRADE 


ENGINES 

VERTICAL  AND  HORIZONTAL. 
AUTOMATIC  AND  THROTTLING. 
BELTED  OR  DIRECT  CONNECTED. 

GUARANTEE    PERFECT    REGULATION    FOR     ELfCTRIC     LIGHTING 

AND    POWER    SERVICE   FROM    2   HORSEPOWER 

TO   50   HORSEPOWER. 

W.  6AYLEY  &  SONS  CO., 

IIILWAIJKEE,    WIS.,  IJ.  S.  A. 


The 
Pioneer 

Famous 

Limited. 

Train 

of  the 

World. 

Chicago-  St.  Paul  -  Minneapolis 

VIA 

The  St.  Paul  Road. 

(Chicago.  Milwaukee  &  St.  Paul  R>-.} 

Equipment  and  Service 
Unequaled. 

Time  tables,  maps  and  iDformatioD 
Eurnished  on  application  to 

F.  A,  MILLER.  Geceral  Passenger  Agent, 
Chicago,  111. 


JEFFREY  giirr  DREDGES 


FOR- CATALOGUE, 


THEJEFFREYMFG.CO. 
COLUMBUS,  OHIO. 


f Sheet-Steel  Indian  Canoesl  PLACE     YOUR 

I  Twcnty.Two  Dollars.  Net    ^^S^^^^^l  I 

%W.  n.  MUlXrVS.  a53DepotSt..SAT.EM.Oin(^# 


GRAPHITE  RESISTANCE. 

Graphite   resistance   in   rods,   tubes   or   otherwise.      Any  resistance 
wanted — one   ohm   to  one    million    ohms.       Write    for    particu'ars. 


JOSEPH  DIXON  CRUCIBLE  CO., 


Jersey  City,  N.  J. 


Want"  and  "For  Sale' 
advertisements  in  the 

WESTERN  ELECTRICIAN. 

Immediate  Returns. 


SAMSON  TURBINE 

UPRIGHT  and  horizontal 

FOR 

ELECTRIC  POWER  and  LIGHTING  PLANTS. 

SPECIAL  FEATURES: 

High  Speed  and  Efficiency.      Great   Strength.     Balanced 
Gate.     Close  Begulation  and  Steady  Motion.     Great  Power  in 

limited  penstock  room.  Special  attention  given  to  designing  for 
difficult  situations.  Write  for  pamphlet  I,  stating  your  Head  and 
JPower  required. 

lAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.  S.  A. 


Faster  than  ever 
to  California 


CHICAGO 

&  NORTH-WESTERN 

RAILWAY 


THE  OVERLAND  LIMITED  leaves 

Chicago  6.30  p.  m.  daily  via  Chicago- 
Union  Pacific  &  North-Weatem  Line,  ar- 
rives San  Francisco  5.15  afternoon  of 
third  day  and  Los  Angeles  7.45  next 
morning.  No  change  of  cars;  alt  meals 
in  Dining  Cars.  Buffet  Library  Cars 
with  barber.  The  best  of  ever)'thing. 
The  Pacific  Express  leaves  10.30  p.  m. 
daily.  Tourist  Sleepers  daily  to  Califor- 
nia and  Oregon  and  personally  conducted 
excursions  every  Wednesday  from  New 
Ei^land.  Send  4  cents  postage  for 
"California  Illustrated"  to  Chicago  & 
North-Western  Railway, 


461  Broad^ray.  -  New  York 
fciChes"t5i-.-  Philadelphia 
368  Washingtoa  5c.  BosCoi 
30t  Main  St.,  •  -  Buffalt 
cu  du-k  St.,  •    •     Cbkaec 


433\nne  St.    •    Clndnnad 

5C.7  Stnithficid  St.,  Pitnburg 
334  Superior  St..  .  CleveUnd 
17  Can) pus -Marti us,  Detroit 
s  KlnsSt..£ut,Torouto,OB£. 


TO 
THR 


GREAT  NORTHWEST 


The  WUconsin  Central  Ry.will  take  you  there 
in  proper  shajje.  Dally  trains  at  convenient 
hours  leave  Chicago  from  Central  Station,  12ih 
St.  and  Park  Row  (Lake  Front*,  for  St.  Paul. 
Jlinneapolis,  Ashland,  Duluih  and  the  North- 
west. Pullman  Sleepers  are  attached,  and  meals 
in  dining  cars  are  served  a  la  carte.  Nearest 
ticket  agent  can  give  you  further  information. 

JAS.  C.POND, 

Gen'l  Pass.  Agent. 

3Iilwaukee,  Wi-s. 


TO 


Chicagfo 
New  York  and 
Boston 


VIA     THE 
POPULAR 


West  Shore  Route 


Through  sleeping  and  dining  car  ser*ice  via 
Nickel  Plate  or  Wabash  irom  Chicago. 

Passengers  via  this  favorite  route  arrive 
in  New  York  at  uptown  station,  Forty- 
second  street,  the  center  of  the  hotel  and 
shopping  district,  or  downtown  at  Franklin 
street  station,  in  close  proximity  to  all 
ocean  steamship  docks  and  Jersey  City  and 
Brooklyn.  For  tickets,  sleeping  car  space 
and  further  information  call  on  or  address 

JOHN   W.  COOK, 

a.  w.  p.  A., 
205  S.  Clark  Street,   CHICAGO,  [ILL. 


■'  CHICAGO   AND   FLORIDA  SPECIAL. 

I  

j  Via  Big  Four  Route. 

I  Through  sleeping  car  from  Chicago  to 
Jacksonville  and  St.  Augustine  commen- 
cing Jan.  6,  leaving  Chicago  i  p.  m.  daily, 
except  Sunday,  from  Central  Station,  arriv. 
ing  Cincinnati  9:05  p.  m.,  Jacksonville 
8:15  and  St.  Augustine  9:30  next  evening. 

ONE    NIGHT    OUT. 
For    further   information    address    J.    C. 
TUCKER,    G.   N.  A.,  234   Clark  Street, 
Chicago. 


When  in  search  of  a 
position  advertise  in 
the 

Western  Electriciam. 


Secured      quickly     through     Western 
Electrician  -Help  Wtnted"  ads. 


THE 

PENNSYLVANIA 

LIMITED. 

In  writing  from  New  York,  an  offlclal  of 
one  of  the  prominent  English  railways,  who 
rode  on  the  Pennsylvania  Limited,  says; 
"I  had  a  most  _pleasant  Journey  from  Chi- 
cago to  New  York.  Your  train  far  sur- 
passes anything  we  aspire  to  In  England." 
Special  information  regarding  the  superior 
transportation  facilities  offeretfliT  the  Penn- 
sylvanla  Short  Lines  can  be  obtained  by 
addressing 

MR.  H.  R.  DERING, 
Assistant  General  Passenger  Agent, 
248  South   Clark  street.    Chlr^go. 


THE  ALTON'S   ENGINEER. 

If  yotj  will  send  the  address 

of  a  f-brsot^  who,  within  a  itear, 

W-ILX-  HAVE  USE  FOR  THE  CHIOAQO 

&  Alton  Railway 


REG-TRADE  MARKS  Jhe  Rhosphor  BRONZE  Smelting  Co.  Qmited, 

2200  WASHINGTON  AVE.,PHILADEL,PHIA. 
1      "ELEPHANT  BRAND  PHOSPHOR-BRONZE" 

■  1NG0TS,CASTINGS, WIRE, RODS,SHEETS, ETC. 

^^.W  —DELTA   METAL 

/X  CASTINGS,  STAMPINGS  and  FORGINGS 


(TEnRtTORY  CO\'KRKD  OfTLlNEDIN 
ABOVRSfAI?',  WE  WILL  MAIL  TO  TOO 
A     RICTCTRE,    4-'4X3     INCHES.    OF  THE 

Alton's  Engineer.  If,  in  addi- 
tion, YOTT  WILL     TELL    T7S  IN  WHAT 

i»aRLrcATroN   yoc  read  this  ad- 

VERTISESIENT.  ^VE  WILL  SEND  TO 
YOU  A  FAsrPHLET  ABOUT  THE  EIG- 
QEST  CAMERA   IX  THE  VFORLD. 

Geo.  J.  Charlton. 

GsxXRAi.   Pahbenoeb   Agbnt,  Coicaoo  A 

Alton  Railwav. 

OaiCAGO,  ILX^NOIS, 


i8 
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CEDAR  POLESandTIES 


FAIR  PRICES 


GOOD    MATERIAL,        PROMPT    SHIPMENTS,  FAIR  PI 

/CHEBOYGAN^  MICH. 
.  MENOMINEE,  MICH. 
^WEST    SUPERIOR.     WIS. 

E.E.NAUGLE    TIE  CO 

155  ADAMS  STREET  CHICAGO. 


F/ease  hennon    v^estefh  Electrician    v^hen  v^riting. 


HOUSTON  &  LIGGETT 

Are  heaiJ<|iiarters  for  red  cedar  and  che^tniii 
i.-lei>hune  poles,  fence  posts,  burn  poles,  railway 
uiul  lii^huuy  piling,  locust  insulator  pins,  and 
u)l  ktiiils  of  liardvvoods. 

Main  Office:  Lewisburg,  Tenn.  Yards:  Colum- 
bia, Texas;  Nashville  and  Lewisburg,  Tenn. 


ASK  FOR 
.     THlo 


AWARDED  HIGHEST 
MEDAL  ON  TOOLS 
AT  PARIS  EXPO-    ^ 
SITION  OF    ^ 
1900. 


AWARDED 
HIGHEST 
MEDALONTOOLS 
AT  PAN-AMERICAN 
EXPOSITION 

THE  DICKE  TOOl  COMPANY. 

FACTORY:  DOWNERS  GROVE.  ILL. 

Eastern  Office:  i.  E.  Way.  Manager, 

39  Corllsndl  Sired.  New  York. 

Ttios.  G.  Grier.  Eleclrical   Building.    Chicago. 

SI.  Louis  Office:  W.  N.  Malltiews  4  Bros.. 

320  N.  61h  Slreel. 


Arc  Yoo  Alive? 


s!^. 

1 

^3c3fc 

«i 

The 

Slllwell 
Feed 
Water 

1, 

1 

Healer 

1 

''%:\\ 

■ 

— ^1 

^.TEAM  AND  POWER 


PUMPING  MACHINERY  fo. 


AtR  COMPRESSORS, 

VICTOR  TURBINE  WATER  WHEELS, 

OIL  MILL  MACHINERY  AND 

FILTER   PRESSES. 

StilwellBierceeSmithVdileCq 

Diu/ton  Ohio,U.5.A. 


THE  NEVERTURN 

Screw  Driver,  illustrated  in  the 
GREEN  BOOK  of  Hardware  Special- 
ties, does  just  what  its  name  indi 
Gates— it  NEVERTURNS. 

SMITH  &  HEMENWAY  CO.,    utica  drop  forge  &  tool  go., 

Manufacturers  of  Cutlery  and  Hardware  Specialties,    Manufacturers  of  Nippers  and  Pliers. 
ASK  YOUR  deAler  FOR  THESE  GOODS.  296  Broadway,   Xew  York  City. 


gjg^-''' — 


■■^ 


sgLiDsictLrtHhui 


THE  HOLCOMB-LOBB  COMPAM^ 

)    CEDAR  POLES  ^^  POSTS    I 

''  745  mar9Ue:tte:   bldc.  Chicago  ill.  "^ 


GASOLINE 
BICYCLE  MOTORS. 

CASTINGS,  WITH  BLUE  PRINTS,  $8.50. 
ALSO  MARINE  AND  VEHICLE  MOTORS. 

Lowell  Model  Co..  North  Ghelmsforil,  Mass, 


"TELEPHONE 
TROUBLES 


,.AND.. 


HOWTO  FIND  THEM," 


BY 

W.  H.  HYDE  AND  J.  A.  McMANMAN, 

FORIHERLY 

HASKINS'  TELEPHONE 
TROUBLES. 


This  Little  Hook  Is  Strictly  Up-To-Date  on  all 
Matters  Pertaining  to  Telephone  Tro  ,bles  and 
their  Remedies. 

Sent  Postpaid  lor  25c. 

New  (seventh)  edition  just  out,  70  pages. 
Many  diagrams  showing  connections,  A  co:!!- 
plt^te  hand-book  for  telephone  inspectors. 

'I'elephone  exchange  managers  and  emiiloyes 
will  tind  this  book  a  great  tielp  in  locating  tele- 
phone troubles  and  remedies  therefor. 


Elecfrician  Publishing  Co., 

510  Marquette  Bldq.,  Chicago. 


ANDERSON  &  SONS, 

)6  Macomb  St.,  Detroit,  Mich. 

Digging  SB's,    Arm  Braces,     Guy  Rods, 

Pole  Steps,  Etc.,  Etc. 

Tools  and  Iron  Work  for 

TELEPHONE   AND    RAILWAY   CONSTRUCTION. 


R.   H.   LEAVITT, 

CAPRON.   ILL. 

Manufacturer  of 

STANDARD    ELECTRIC-LIGHT    AND    TELEPHONE 

CROSS-ARM   BRACKETS  AND   PINS. 

Write  us  for  prices.    We  like  It.   Will  sit  up  late 
and  rise  early  to  answer  you  and  till  your  orders. 


M. KLEIN    &  5I0N. 

LINE  BUILDERS'  TOOLS. 

Our  Tool  Book  telle    about  them. 
tt  is  of  Interest  to  all  linemen.  Get 
copy  now,     FREE. 
Headquarters  for  Linemen's  Tools. 


em.  ■ 

Bt  a  ■ 


CHICAGO.  ILL. 


PLACE     YOUR 

"Want"  and  "For  Sale" 
advertisements  in  the 

WESTERN  ELECTRICIAN. 

Immediate  Returns. 


Do  You  Knoyir 


how  fascinating  English  history  really  is?  That  England,  during  the  past 
thousand  years,  has  given  to  our  literature  more  heroes  and  heroines  than  all 
the  rest  of  the  world  and  ages?  What  do  you  know  of  the  private  and  per- 
sonal lives  of  her  queens,  who.  as  well  as  being  stately  sovereigns  with  pas- 
sions of  love  and  hate,   were  living,   palpitating  women? 

Do  you  know  of  that  king  and  queen  who  stood  barefooted,  and  "all 
naked  from  their  waists  upward,"  in  the  great  hall  of  Westminster?  Or 
what  plumber's  dog  licked  the  blood  of  a  king?  Or  why  Henry  VII  hanged 
his  four  English  mastiffs  as  traitors?  Or  what  king  apologized  for  taking 
so  long  to  die?     Or  why  Marlborough  and  his  duchess  were  disgraced? 

Do  you  know  the  story  of  Thomas  a  Becket  and  the  Emir's  daughter? 
Of  fair  Rosamond  Clifford's  bower  in  the  labyrinth  at  Woodstock,  and  the 
telltale  silken  thread  on  Henry's  golden  spur  that  led  to  her  becoming  a  nun? 
Of  Richard  II  and  the  fatal  trap-door  of  Vidomar?  Of  the  dreadful  warning 
that  hung  over  the  bed  of  Isabella  of  Angouleme?  Of  the  queen  who  was 
discovered  in  London,  disguised  as  a  cook-maid? 

Do  you  know  how  the  mere  fact  that  the  Duchess  of  Marlborough  putting 
on,  by  mistake,  the  queen's  gloves,  changed,  as  Voltaire  says,  the  destinies  of 
Europe?  Or  why  the  great  Elizabeth  and  her  prime  minister  had  to  deal 
secretly  with  Catherine  de'  Medici's  tailors?  Or  what  that  which  passed  be- 
tween "Nan"  Boleyn  and  King  Hal  beneath  the  yew-tree  in  the  cloistered 
shade  of  Sopewell  nunnery,  meant  to  Wolsey? 

Those  who  are  interested  may  have  specimen  pages  of  a  work  that  will 
show  how  English  history  may  be  had  in  quite  a  different  way  from  that 
presented  by  Hume,  or  Rapin,  or  Macaulay,  pr  Guizot,  or  Hallam,  or  Fronde. 

PAMPHLET  SENT   OM   REQUEST 

GEORGE  BARRIE  &  SON,  Publishers 

1313  Walnut  Street  Philadelphia 

agents  wanted-liberal  commission 
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CEDAR    PDLES 

LINDSLEY  BROTHERS  COMPANY   WHOLESALE  PRODUCERS 

MENOMINEE, MICH.  PORTLAND,  OREGON     &  SPOKANE. WASH.     50-FDOT    TO  BO-FOOT    POLES    OUR  SPECIALTY 


I'X^  YOUR  ::i.l  ORDERS  NOW, 

Cars  are  more  plentilul  ami  orders  senpeer  llinn  they  «ill 
be   later.      Prii-es   uHo    will   bo    higher  in    another    iiionth. 

MALTBY  LUMBER  CO.,       BAY  city.  MICH. 


CEDAR  POLES,TIES,  POSTS, ETC. 

A  complete  stock  of'these  commodities  con- 
venient tor  immediate  shipment.  It  will  pay 
you  to  favor  us  with  your  inquiries 


SUCCESSORS  TO 
THE  PORTER-MORSE  CO. 


THE  MORSE  CEDAR  CO. 


PRINCIPAL  OFFICES, 
SAQINAW,  HICU. 


Michigan  White  Cedar  Poles. 


A  LARGE  ASSORTMENT,   ALL  SIZES. 
We  are  making  very  attractive  prices  on  a  large  stock 
of  25 foot  5  and  6  Inch  top,  30  foot  7  Inch  top  and  up. 

Orders  filled  promptly  In  carload  lots.    Correspondence 
solicited.     Write  to  Escanaba,  Mich.,  office  for  prices. 


?      ? 


?      5 


KELLOGG  SWITCHBOARD  &  SUPPLY  CO., 

Congress  and  Green  Sts.,  Chicago,  III. 


POLES,  TIES,  POSTS. 


THE  PORTER  CEDAR  CO., 
SAGINAW,    MICH. 


PRODUCERS. 


We  want  your  inquiries  always. 


POLES 


W.  C  STERLING  ft  SON, 


TIES. 


MONROE,  MICH. 

EI.T.n  Pole  Y.rdi  in  UlohlRan. 

Wboles.T.  Froducen  f«t  W  raui. 


CFDARPOirS^OHMH.  FOWLER 

JLL//\     V    I     U1.L.W/         (705-7   flSHCff  BLOG-.,  CHICAGO 


CEDAR  POLES. 

Piling:  and  Street  R.  R.  Ties. 

C.  H.  WORCESTER  CO., 

MARINETTE,  WIS. 

Producers  and  Wholesalers  of  White  Cedar  Products. 


RED  CEDAR  PILING,  POLES  AND 

POSTS,     all     lengths.      J.     P.     MEREDITH 
CEDAR  CO.,  Memphis,  Tenn. 


CEDAR  ▼    ST.    ▼    RY.    ▼  TIES  ▼'POLES^POSTS^ 
WRITE  A    ^OR     APRhCES  APeRRIZoA  aSONslOAGGETrlMlCHl 


Dm  EC   IBERTHOLD  {CROSS 

rULCd.l      &  JENNINGS,!         ARMS. 


WHITE  CEDAR. 

IDAHO  CEDAR  DP  to  80  ft.  I 


8T>  LOUIS. 

Chemical  Building. 


LONG  LEAP 

PINE  AND  FIR. 


Western  Electrician 

Want  Ads 


trine 


:esul-fcs. 


STUDENTS 

Will   find   that   the  Western 
Electrician    can    help    them 
wonderfully   in   the   study    of 
electricity.     Subscribe  now. 
I3.00   per  year,  in  advance. 

Electrician  Publisliing  Co., 

Suite  510  Mar^uiHtBldg.,      -     GHICA60 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Largt  Slock  Contlantly  en  Hani. 


Poles 


YELLOW  PINE  OCTAGONAL  POLES. 

THE  BEST  POLE  FOR  ELf  CTRIC  LIGHT  PLANTS. 

THE  STANDARD  POLE  &  TIE  CO.,  44  BROAD  ST.,  NEW  YORK. 


Preserve  Your  Copies 

Western  Electrician. 


OF  THE 

'^ ' 

BINDERS  $1.00  EACH. 

ELECTRICIAN  PUBLISHING  CO., 

Suite  SIO  Marquette  Balldlncc        .       >       .       . 


€!taCAfHt, 


WE  MAKE    A    SPECIALTY    OF 
WESTERN  POLES. 


LONG  LENGTHS   TO   80   FEET. 

SHIPMENTS  MADE  DIRECT  FROM 
IDAHO. 


CEDAR  POLES 

CARNEY  BROTHERS  COMPANY, 

6IO   Chamber  of    Commerce,   CHICAGO,  ILL. 


YARDS  AT: 

DULUTH,  MINN.       BALL  CLUB,  MINN. 
BLUEBERRY,  WIS.  DEER  RIVER.  MINN. 
CORONA,  MINN.        60WAN,  MINN. 
YORK,  MINN.  BUCK  DUCK,  MINN. 
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The  Scale 


of    Westinghouse 

Type  F 

Indicating   Instruments 


lor 


Alternating  Current 


is  almost  a  complete  circle,  thus  giving  large  and 
open  divisions.  This  means  easy  and  accurate  read- 
ing. Moreover,  the  scale  is  uniform.  The  instrument 
itself  is  accurate,  permanent  in  calibration  and  dead 
beat.  With  any  power  factor,  or  unbalancing  of 
load   it   gives    Correct  Indication 


Westing:house    Electric 

&  Mfg.  Co.,  Pittsburg,  Pa. 

Sales  Offices  ia  all  Large  Cities. 


"ELECTRIC  LIGHTING," 

A  PRACTICAL  EXPOSITION  OF  THE  ART  FOR  THE  USE  OF 

Engineers,  Students  and  Others   Interested  in  the  Installation  or 

Operation  of  Electrical  Plants. 


iY    RRAIMCIS 


CROCKER, 


'ric< 


Professor  of  Electrical  Engineering,  Columbia  University,  New  York. 

,  Propaid.     -      Practical  and  UJp 

Just  the  Book  you  want.    450  Pages,  over  ISO  Illustrations.    Read  the 


-•to-Da-ti 


oi-e:    01 


IMTEIMTS: 


Chapter  I,  Introduction;  Chapter  II,  History  of  Electric  Lighting;  Chapter  III,  General  Units  and  Measures;  Chapter  IV,  Classification 
and  Selection  of  Electric  Lighting  System;  Chapter  V,  The  Location  and  General  Arrangement  of  Electric  Lighting  Plants;  Chapter  VI,  Build- 
ings for  Electric  Lighting  Plants;  Chapter  VII,  Possible  Sources  of  Electrical  Energy;  Chapter  VIII,  The  Steam  Engine,  History  and  General 
Principles;  Chapter  IX,  Steam  Boilers  for  Electric  Lighting;  Chapter  X,  Steam  Engines  for  Electric  Lighting,  General  Construction;  Chapter 
XI,  Typical  Forms  of  Steam  Engine  for  Electric  Lighting;  Chapter  XII,  Steam  Engines  for  Electric  Lighting,  Selection,  Installation  and 
Management;  Chapter  XIII,  Gas,  Oil  and  Hot  Air  Engines;  Chapter  XIV,  Water  Wheels  and  Windmills;  Chapter  XV,  Mechanical  Connec- 
tions between  Engines  and  Dynamos,  Direct  Coupling,  Belting  and  Shafting;  Chapter  XVI,  Toothed,  Friction  and  Other  Gearing;  Chapter 
XVII,  Principles,  Construction  and  Management;  Chapter  XXI,  Applications  of  Accumulators  in  Electric  Lighting;  Chapter  XXII,  Switch- 
boards, Including  Switches,  Fuses  and  Circuit-Breakers;  Chapter  XXIII,  Electrical  Measuring  Instruments;  Chapter  XXIV,  Lightning  Arresters. 

Every  Engineer  and  Electrician  who  desires  to  thoronghly  master  the  Art  of  Electric  Lighting  should  have  a  copy  of 

this  booli.    Sent  promptly. 


ELECTRICIAN  PUBLISHINB  COMPANY. 


Suite  510  Marquette  Building. 
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FORT   WAYNE    ELECTRIC    WORKS 


(INCORPORATED  ) 


The  Latest  Development 
in  Transformers, 

OUR 

"WOOD"  TYPE  A 

OIL  TRANSFORMERS 


I 


OUR  BULLETIN  NO.  1013 

WILL  GIVE   YOU    DETAILS. 

WRITE  FOR  ONE. 


SOME  FACTS; 
Highest  Efficiency. 
Best  Regulation. 
Low  Core  Loss, 
Interchangeable 
Primaries 
and  Secondaries. 
Careful 

Mechanical  Design. 


TYPE  A  5  Kw  UNIT 


Main  Office  and  Factory, 


Fort  Wayne,  Ind, 


►♦•♦•♦•♦•♦•♦•♦••< 


The  Telephone  Hand  Book, 
New  Dynamo  Tenders'  Hand  Book, 

BeH  Hangers'  Hand  Book, 
Incandescent  Wiring  Hand  Book, 
Electric  Transmission  Hand  Book 

Comprise  the  famous  Western  Electrician  Hand  Book  Series. 
Price,  by  mail,  postage  prepaid, 

$1  A  VOLUME. 

Electrician  Publishing  Co., 

510  Marquette  Building,  Chicago. 


K  >♦•♦•♦•♦• 
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KARTAVERT. 

HARD  AND  FLEXIBLE  FIBER  IN  SHEETS,  RODS  AND  TUBING. 

For  Electrical  and  MoclmnicQl  Purposes.  Railway  Dust  Ouads,  Wast:eTS 
and  Tacklngs.    putcal  Insulating  Clcals. 


MANlTArTUItEl)   BT 


THE  KIBTAVEBT  MtHUFACTUBIHe  CO.  Wilmington,  Dll. 


VULCANIZED  FIBRE 

Highest  grades  for  electrical  insulation  and  mechaoical  purposes*  in  sheets* 
tubes,  ro^s  and  special  shapes*     Catalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -    Wilmington,  Del. 


Direcf  Reading  Ohmmeler. 

FOUR    STYLES. 

of  work.     For  Mlc  by 
;i.  '  ror  circular  10 

ILLINOIS  ELEC  rRIClSPECIALTY  COMPANY, 

1^   6 1 0-5 12  Tacjma  BIdg..  Chicago.  l^fiSI 


HAZARD  MANUFACTURING  CO., 

Wires  AND  Gables. 


Jl 


BONANZA 

CVP    L 


6uited 

HtmtT 

oiu 


HIGH-GRADE  RUBBER' 

COVERED, 

WCATHERPROOF 


MAGNET,  OFFICE,  ANNUNCIATOR  WIRE. 
QBnBAL  Offiob  ahd  Wobkb,  New  Yore  Officb,  Ghicaoo  Officb, 

\ru^esbarre.  Fa.  so  Dey  St.  liol-2  Marquette  BldK 


CHICAGO  ILL.  USA-  '    "r^Alo""' 


Built  In  sizes  from  1  K.  W.  to  200  K.  VC. 


ENGINE  TYPE 
GENERATORS. 

DIBECT  CUBRENT. 
Mechanioally, 

Eleclrioaily  and  In 
General  Design 

Superior  to  All. 

AKBON   ELEGTBICAL 
MFG.  COMPANY, 

AKBON,  0. 

NEW  YORK  OFFICE, 

M.cKay  Engineering  Co., 

149  Broadway. 


I  Black  Diamond  File  Works 


Bst.  1803. 


Inc.  18*5. 


49 
49 
49 
49 


Twelve 
.Medals 
Awarded  al 
International 
Expositions 


Special 
Prize 

Gold  Medal 
al  Atlanta, 
1895. 


}» 

^  OCR  GOOD8  ABE  ON  fSALK  IK  KVEBT  I.EADIM€i  HABOWABK  C^ 
49  I^TORB  IN  THK  CNITEO  BTATEti  AND  CANADA.  fj^ 

I  G.  &  H.  6ARNETT  COMPANY  | 

^  PHILADELPHIA,  PA.  ^ 


Insulated 
Rubber 
Wires  and  Cables. 
John  A.  Roeblinq's  Sons  Co^ 

WORKS   AT 

TRENTON.  N.  J. 


NEW    NATIONAL    CODE 

"I  XL" 

Triple     Braided    Weatherproof 
and  Slow  Burning  Wire. 

complete   stock   on    HAND. 


St.  Louis  Electrical  Supply  Goi 


ST.    LOUIS. 


ypl.  m.     sa.00  Pw  liioi.  gsEii^^a^^n^a'^r     CHICABO,  FEBRUARY  15, 1902, 


Knt«red  at  CtdcARo  PoBtofflce  M  |A  !!■■••    •   I^mhw  tffl      7 

m&ll  munerdr  the  second  class.  lU  wIlTS  A  vOPVi    .      JIUi    /. 


IMPI     TY  INSULATED 

IIVIr^LiCiA.    WIRES  AND   CABLES. 

RUBBER  COVERED.  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 

"r.'hixson?"''     Simplex  Electrical  Company, 

lonadnock  Block.  CHICAGO.  75-81   Cornhllt,  BOSTO  N,  MASS. 


WESTERN   SELLING  AGENT. 

H.  R.  HIXSON, 

I  I37Mona(inock  Block.  CHICAGO 


^ON'-i 


1889— Paris  Exposition. 

Sledal  for  Bnbber  Insulation. 
1893-'World's  Fair, 

Hedal  for  Rubber  Insulation. 


TIMDSIMRK. 


THE  STAKDARP  FOR 

RUBBKR  IA!!ilILATIOIir. 

Sola  Manufaoturers  of 


Okonite  Wires,  Qkonite  Tape,  Manson  Tape,  Candee ""»?"  Wires. 
THE  OKONITE  CO.,  Ltd 

ra-inSa^"?.*;.  ;■""••«'•        253  Broidwiy,  New  York. 


Geo.T.  Minson.fitn'l  Supl, 
W.  H.  Hodglns,  Sacy. 


.'««"^"<-^, 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTUREItS  OF 

Paranllt  Rubbir  Covand  Wins  and  CabiMi 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 

TBLBPHONB,  TBLBQItAPn  AND    PIRB  ALARD  CABLES. 

All  WIrat  are  taslad  at  Ftclorr.  JOKBSBOBO,  IKD. 


Tllft»C  ■!■■ 


CRESCENT  RUBBER  INSULATED 
WIRES  AND  CABLES 


Nationsl  Code  Htftndard. 
CRESCENT  INSOtATED.WlR£.AND. CABLE  CO., 

Main  Office  and  Factory,  TRENTON,  N.  J. 


New  York-tftlfce. 
S3  BARCUY  STREET. 


CONTINUOUS  RAIL  JOINT  COMPANY 
OF  AMERICA. 

GENL.  OFFICES:  CENTURY  BLDG.,  NEWARK.  N.J. 
OVER    TEN    THOUSAND 
(10,000)  MILES  IN  USE. 

Iligbesl  Award  In  Us  Class  al  Paris  Exposition. 
1900,  and  I*an-Americau  E.vposUion,  UulTalo. 
1901. 


STERLING    EXTRA    INSULATING    VARNISH. 

Sterling:  Extra  Black  Finlahlnt  Varnish, 

Sterling  Black  Air  Brrlng:  Tarnish, 

Sterling  Black  Cor«  PIat«  Tarnish. 


THE  STERLINfl  VARNISH  CO., 

PIH«burg,P>.,U.S.A. 


THE  STERLING  VARNISH  Ca, 

26  Colmoro  Rf  w,  Birmingham,  England. 


Queen  $t  Co., 

lOlO  Cheatavt  St.,  Pblla. 

480  HONON  BLia.,  CnlCAIt. 


Aetna  Testing  Sets,  Quean-WIrt 
Switchboard  instrumants,  X-Ray 
Focus  Tubas,  Induction  Colls. 


IDEAL  AUTOMATIC 
ANNUNCIATORS. 

The  Best  on  the  HarkeL 

Write  for  Price*. 

Munftctnrcd  bj 
THE  HEATH  ELECTRIC  CO^ 

DETROIT.  MICH. 


BARE    AND    INSULATED 

ELECTRICAL  WIRES 

OF  EVERY  DESCRIPTION. 
CROWN  RAIL  BONDS. 

American  Steel  &Wire  Co. 

CHICAGO.  NEW  YORK.         WORCESTER.         DENVER.  SAN  FRANCISCO. 


2,000  IN  USE. 

BipoUr  &Dd  Uoltlpotar  Motor, 
fro-n  iitobO  lioreepow.r.  Dtd.* 
mos  from  10  ii^bts  to  700.  Wo  wU 
or  reoc    Oooo  proQta  for  .geat.. 

Tlie  Bobul  ElecMlf  .Co.,Tni;.OIil.. 


For  Porcelain  or  Clay  In* 
sulating  Specialties,  such  as 
Bushings,  Knobs  or  Cleats, 
Address, 

THE  AKRON  SMOKING  PIPE  CO., 

MOCADORB.  OHIO. 

I-T-E 

CIRCUIT  BREAKERS 

CUTTER  ELECTRICAL  CO.,  PHIUDELPHIA 


This  No.  1 78  is  handy  O  T  A  11 11  A  D 11 
for  a  desk  'phone   or  a  O  |  ARUAIf  U 

wall  'phone— just    suits  — — ■ 

your  PARTICULAR  sub- 
scriber. 


OF  THE  WORLD. 


ERICSSOi^  TELEPHONE  C0i<)6Bm^  NEW  YORK 


Full    equipments    for 
exchanges  and    private 
lines.     Ask  for  Cata  ' 
logue      and      informa 
tion. 


LIGHT 


If  you  want  light  to  see  objects,  below  the  lamp 
USE    SHELBY    LAIMPS. 

18  C.  P.  Horizontal  are  14  C.  P.  Vertical.   Other  makes  are 
7  C.  P.  Vertical. 

THE   COIL    DOES    IT-IT'S    FLATTENED. 


LIFE 


The   Longest  Life  at  Best  Efficiency. 

SHELBY       USEFUL       LIGHT      LAMPS. 

Pat.  Oct.  20,  I  goo. 

A   TRIAL   WILL    PROVE   OUR    CLAIMS. 

THE  SHELBY  ELECTRIC   CO.,  SHELBY,  O. 


WESTON  EleoMcal  In^tomenS  Co., 

**    — >^HV  «7ao<.rI^    Part      FSSFX    TO       M_    T 


Waverly  Park,  ESSEX  CO.,  N.  J. 


lUmisaled  Bia! 
3tatioB  InstrmeBts, 


Weston  Standard 


lutramoDt  Co.,  BiUerstrsseeTio.  SS. 


Portable  Direct  Beading 
Toltmeterfl  and  Mllllvolt- 
meterB,  AmmeterBaDd^lll- 
ammetere,  Wattmeters 
aodVoItmeters,  for  Alter- 
nating aaa  Direct  Carrent 
0lrcait3. 

Oar  portable  Jnetruments 
are  recognized  as  standards 
thronj^bont  the  clTiUzed 
world. 

Oor  Semi-Portabl©  L«- 
boratot^y  Standard  Volt- 
meters aad  Ammetere  are 
rtlU  better. 

Tbey  are  the  most  lella* 
ble,  abeolnte  standards  for 
Caboratory  use. 

Ho.  101  St. 

Style  B 

Mention  the  Wbstirh  Electkictas  when  writing  (or  catalogues. 


Theaa  InBtroments  are 
based  apoa  the  eame  gen- 
eral principle  end  are  just 
asaccnraca  as  oor  re^Iar 
atandard  Porteble  Dlroct 
Oorrent  Voltmeters  and 
Anunatera,  but  are  mnch 
larger,  and  the-  working 
parts  are  Inclosed  tn  a 
aaaOf  d«signedvdii8t>proof 
oaat4rMi  ease  which  effeot- 
tralr  shields  the  lostm- 
■SBtafrom  dlstDrbing  In- 
taaaoea  ot  •xssraal  mag- 
Mtioflald*. 

Kartiiu  Laae. 


The  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

STEEL  OUTLET  AND  JTJWCTION  BOXES, 

SWITCHBOABDS,   PAITEIi    BOARDS.    8W1TCHK8,  ETC. 

%j^t€»jk..  iMK>A/'  veiaiic. 


Faries  Adjustable  Holders, 

PORTABLES,  SHADES,  ETC. 


CATALOGUE  NO.  9  Just 
Issued  will  be  mailed  up- 
on application. 


AJBR  FA}III.rAR  TO 
'AI.t.    ELECTBICAI. 
PKOPI.B. 


FARIES    MFG.  CO.,  Decatur,  Illinois. 


WESTERN    ELECTRICIAN 


February  15,  1902 


ALTERNATING  CURRENT 
DESK  AND  CEILING  FANS. 


Emerson 

Fans    are 

Standard 

for  Alternating 

Current. 


Throw  more 
air    with     less 

Current 

Consumption 

than   any  fan    on 

the    market. 


Made  in  all  types  and  sizes,  for  all  voltages  or  alternations. 
Equipped  with  "Parker"  Noiseless  Blades. 


Strong, 

Handsome, 

Durable, 

Efficient. 


MADE  TO 
LAST. 


I  WESTERN  ELECTRICAL  SUPPLY  CO. 


WRITE  FOR  i.ATAL06UES,  PRICES,  ETC. 


ST.  LOUIS,  U.  S.  A. 


Febraan'  15,  1902 
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TheElectric  Storage  BatteryGo. 


>IHIL.ADEI-I 


The  'Cbloiibe  Hccumulator"  f*";  f^Z"*rf'^^^''*"f'^'^''^'''^  J^^'''^^y^' 

Isolated  Lighting   anil  Power  Stations,  Fire 
Alar  in  and  Telegraph  Service,   Train  Lighting,  Laboratory,  EtCm,  EtCm 

The      lEjibe    HCCUmUlatOr"   For  aeotHc  Vehicles. 

^^f  [Allegheny 


PRICE   LISTS   AND    DESCRIPTIVE   BULLETINS   FORWARDED    UPON   REQUEST, 


Philadelphia. 

Ave.  and  19th  St. 


Xew  Yokk. 
100  Broadway, 


UOSTON, 

60  State  St. 


Chicago,  Baltimohe, 

Marfiuelte  Bldg.     Equitable  Bldg. 


St.  Louia. 
WainwrlgDt  Bldg. 


San  Francisi.'o, 
Nevada  Block. 


Cleveland, 
New  England  Bldg. 


Detroit. 
Michigan  Electric  Co. 


I*  Xv  j\.  a:"  iiv  XT  :iM[ 

PUTINUM    FOR  CONTACT  POINTS  IN  ELECTRIC«L  INSTRUMENTS. 
PLATINUM  FOR  TELEPHONES.    PLATINUM  FOR  ELECTRICAL  INSTRUMENTS. 
Wa  sell  PLATINUM  in  any  quantity,  either  large  or  small.    We  buy  PLATINUM   or  anything 
containing  PLATINUM,  In  any  quantity. 


For  Incamdescent  Lamps  and  Everythino  Else. 

:B.ALK:E>Ii    «Ss    CO., 

MANUFACTURERS  OF  PLATINUM   IN   ALL  SHAPES. 

Newark.  N.  I.  New  York  Office,  120  Liberty  Street. 


EDISON     PRIMARY    BATTERIES. 


FOnMCHLY    KNOWN     AS      EDISOPl-LALANDE. 


ron    GAS    ENGINES, 
SLOT      MACHINES, 
AUTOMOBILES 
flAILROAD    SIGNALS. 

CNOssiNG  eeuLs, 

SMALL    MOTORS, 
ETC, 


CONSTANT     CURRE 
NO    LOCAL   ACTION 
WILL   NOT    FREEZE. 
L'QUID    -riGHT 
CELLS    FOR 
PORTABLE 
WORK. 


FULL    DESCRIPTION     IN     BOOKLET     NO.    4 

EDISON    MANUFACTURING    COMPANY, 


CONDUIT 

AND 

FITTINGS 


made  in  the  same  factory  give 
the  best  results.  For  every 
type  of  Conduit  we  manufac- 
ture we  make  a  complete  line 
of  Junction  Boxes,  Outlet  Plates,  Fittings  and  Tools — which 
is  something  no  other  conduit  manufacturer  does.  Send 
for  Cataogue  No.  03404. 

SPRAGUE  ELECTRIC  COMPANY. 

Genera.1  Offices:  527-531  West  34th  St.,  NEW  YORK. 


ANCHOR  OR 
TOGGLE  BOLT. 

ALL  STEEL. 
TENSILE  STRENGTH,  870  LBS. 

,>c  X  4  inches  ;3t',  inch  thveads).  I'er  ItO.  $  I  .80 
,%  X  ti  inches  :3fi  inch  threads),  i'er  100,    2.40 

In  Universal  Use. 

A  LIBERAL  DISCOLNTIN  QUANTITIES. 


ELECTRIC    MOLDING, 
AUTOMATIC  TURNINGS 
AND    DUPLICATE 
WOODWORK 
OUR  SPECIALTY. 

CATALOGUES    ISSUED. 


0.  H.  LEVER  MFG.  CO. 

CHICAGO. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Akron  Electrical  MfgCo 

Akron  Smoking  Pipe  Co 

Amber  Electric  Mfg  Co 

American  Battery  Co 

American  District  Steam  Co.. 

Amer.  Electric  Fuse  Co 

Araer.  Electrical  Healer  Co.. 

Amer.  EI.  Telephone  Co 

American  Electrical  Works.. 
Amer.  Refit.  A  Lighting  Co 
American  School  of  Corresp.. 
Amer.  Sleel  Sc  Wire  Company 

Anderson  *t  Sons,  W.  H 

Anderson  Tool  Co.,  The 

IJadt  ACo.,  F.  B 

Baker  &,  Company 

Ball  Engine  Company  

Barnes  Company,  Wallace 

Barnelt  Company,  G.  A  H — 

Earrie  &■  Son,  Geo 

Bayley  &  Sons  Co.,  W 

Berlhold  &  Jennings 

Besly  A  Co.,  Charles  H 

Big  4  Route 

LJossert  El.  Construction  Co.. 
Brunt  Porcelain  Works.G.  F.. 
Bullock  Electric  Mfg.  Co 


Carney  Brothers  Company. ., 

Central  Electric  Co 

Central  Telephone  &  El.  Co., 

Century-  Glass  Co 

Ghase-Shawmut  Company... 

Chicago  &  -Uton  Railroad 

CAN.  W.R.R 

Chicago  Edison  Company 

Chic.  Fuse  Wire  A  Mfg. Co... 
Chicago  Insulated  Wire  Co.. 


C,  M.  A  St.  P.  R.  R 17 

Chicago  Telephone  Co 8 

Colorado  Lamp  Co.,  The 10 

Columbia  Telephone  Mfg.Co.— 
Continental  Tel.  Const.  Co..  14 
Continuous  Rail  Joint  Com- 
pany of  America 1 

Couch  A  Seeley 13 

Crescent  Ins.  Wire  A  Cbl.  Co.  1 
Crocker- Wheeler  Company.. 2! 

Ciitler-HammerMfg.  Co 9 

Cutter  Elec.  A  Mfg.Conipany  1 

D.  A  W.  Fuse  Company S 

Dearborn  Drug  A  Ghem.  Co  6 
Denver  A  Rio  Grande  R.  R...17 
Diamond  Meter  Company  ..  21 

Dicke  Tool  Company — 

Diehl  JIanufacturing  Co 4 

Dixon  Crucible  Co.,  Joseph..  17 

Edison  Decorative  A  Minia- 
ture Lamp  Department 10 

Edison  JIfg. Company 3 

Edwards  A  Company 8 

Eldredge  Electric  Mfg.  Co....— 
Electrical  Engineer  Institute,  6 
Electric  Appliance  Company. 10 
Elec.MolorA  Equipment  Co, 1.3 
Electric  Storage  Battery  Co..  3 
Electrician  Pub.  Company..  .20 
Ericsson  Telephone  Company  1 
Eureka  Electric  Company 15 

Faries  Manufacturing  Co —  1 

Farr  A  Farr Iti 

"For  Sale"  Advertisements.. 12 
Ft.  Wayne  Elec.  Works..  Tqc.21 


Fowler,  John  H 19 

Franklin  Eng.  A  Elec.  Co....— 

General  Electric  Company ...  4 
General     Incandescent     Arc 

Light  Company 8 

General  Incand.  Lamp  Co — 

Genevieve  Company 5 

Glass  AVool  Mfg.  Company.. .  6 

Goodchild  A  Welsh — 

Great    AS'estern    Smelting   A 

Refining  Comuany...      .. .. — 

Gregory  Electric  Company  ..12 
Griggs  Manufacturing  Co  — 16 

Hartford   Steam    Boiler    In- 
spection A  Insurance  Co..  .— 
Hazard  Manufacturing  Co..  ..— 

Heath  Electric  Company 1 

Hobart  Elec.  Mfg.  Company..  1 

HofTman,  G.  W 12 

Holcomb-Lobb  Co — 

Holmes  Fibre  Graph.  Go — 

Houston  &  Liggett 18 

Humphrey,  Henry  H — 

Illinois  Electric  Specialty  Co.22 

Illinois  Maintenance  Co 12 

Incandescent  Electric  Light 

Manipulator  Company 10 

Indiana  Rub.  A  Ins.  W.  Co...  1 
India  Rubber  A  Gutta  Percha 

Insulating  Company — 

Internafl  Corres.  Schools —  9 
International  Tel.  Mfg.  Go. ..15 

Jeffrey  Manufacturing  Co... .17 
Johnston,  Thomas  J 11 


Kartavert  Manufacturing  Co.— 
Kellogg  Swit.:hboard  A  Sup- 
ply Company 11,15,19 

Klein  A  Son,  Mathias 18 

Kokomo  Tel.  A  El.  M.  Co....l4 

Leather  Preserv.  M.  Corp ll 

Leavltt.  R.  H ". ..18 

Leclanche  Battery  Company.  13 

Leffel  A  Co.,  James 17 

Lever  Mfg.  Co.,  C.  H 3 

Lindsley  Brothers  Company.. 19 
Lowell  Model  Co — 

JIaltby  Lumber  Company 19 

Matthews  A  Bro.,  W.  N 11 

McLennan  &  Company,  K 10 

McLeod.  Ward  A  Co 22 

Meredith  Cedar  Co.,  J.  P....  19 
Metropolitan  Tel.  A  El.  Co. ..14 

Mica  Insulator  Company 10 

Miscellaneous  Advs 12 

Jlissouri  Electrical  Mfg.  Co..- 
Moloney  Electric  Company..  5 

Monarch  Fire  Appl.  Co — 

Monon  Railroad 17 

Moon  Mfg.  Co..  The 15 

Morse  Cedar  Company J9 

MuUins,  W.  H 17 

Munsell  A  Co.,  Eugene — 

National  Carbon  Company...— 
National  Conduit  ACableCo.lO 
National  India  Rubber  Co — — 

NaugleTieCo.,  E.  E 18 

New  York  Ins.  Wire  Co 9 

Ohio  Electric  Works 11 

Okonlte  Company,  The 1 


Osburn  Flexible  Conduit  Co.— 

Paragon  Fan  A  -Motor  Go — 

Parsell  &  Weed 22 

Pass  A  Seymour 5 

Perrizo  &  Sons 19 

Phillips,  Eugene  F 11 

Phillips  Insulated  Wire  Cell 

Phoenix  Gla'ss  Company — 

Phosphor-Bronze  S.  Co 17 

Pignolet,  L.  M 10 

Pittsburg  A  L.  S.  Iron  Co 19 

Porter  Cedar  Company 19 


Queen  &  Company., 


I^of   Ol^ssified   Txx<X&3S.    of   A.€X^rGtrt±mGXick.&Xk^» 


Reisinger,  Hugo — 

Reliance  Electric  Company..  9 
Reynolds  Electric  Company.— 

R.  I.  Telepb.  A  Elec.  Co — 

Roebling'sSonsCo.,  J.  A 22 

Sage,  F.  B.  &  Bro — 

St.  Louis  Elec.  Supply  Co  ..  22 

Sargent  &  Lundy — 

Sawyer-Man  Elec.  Company  .20 

Schureman  A  Hayden 12 

Shelby  Electric  Company i 

Simplex  Electrical  Co., The. 1,11 

Smith  &  Hemenway  Co 18 

Smith  Co.,  S.  Morgan 12 

Spies  Electric  Company 5 

Sprague  Electric  Company...  3 
Standard  Electric  Company  ..li) 

Standard  Pole  A  Tie  Co 19 

Standard  Uaderg.  Gable  Co..— 

Standard  Varnish  Works 6 

Stanley  Instrument  Co 5 

Sterling  A  Son.  W.  C 19 

See    £*^e:e    G, 


sterling  Electric  Company,, .14 
Sterling  Varnish  Co.,  The....  1 
Stilwell-BierceASmith-Vaile 

Company 13 

Stow  Mfg.  Company n 

Stromberg-Carlson  Tel,  Mfg. 

Company 15 

Sturtevant  Company,  B.  F...22 

Telephone  Go.  of  Amer.,  The.l6 

Therien  Tool  W^orks 8 

Thompson,  G.  L 12 

Torrey  Cedar  Company 19 

Union  Switchboard  Co 16 

United  States  Accumulat.  Co.  7 

U.  S.  Electric  M  fg.  Co 14 

Utica  Drop  Forge  A  Tool  Co.. 18 

Valentine-Clark  Co.,  The 19 

Varley  Duplex  Magnet  Co 16 

Vindex  Electric  Company..,, — 

Vomacka  A  Mazenek — 

Vulcanized  Fiber  Company, .22 

Wabash  Railroad i7 

Wagner  Electric  Mfg.  Co — 

Walsh's  Sons  A  Company 12 

Warren  El.  Mfg.  Company  ...ll 

West  Shore  Route — 

Western  Electric  Company  ..  7 
Western  El,  Supply  Company  2 
Westinghouse      Electric     A 

Manufacturing  Company  ,.20 
Weston  Electrical  Inst.  Co.. ,  1 
Whitehead  Company,  W,  W,.12 

Willyoung,  Elmer  G 9 

Wisconsin  Central  R.  R ]7 

Worcester  Company,  C,  H U) 

Wright  Bros J9 
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MANUFACTURED  BY 


ALWAYS 

IN 
STOCK. 


Motors, 
Switches, 
Arc  Lamps, 
Circuit  Breakers,  Etc.,  Etc. 

CHICAGO  EDISON  COMPANY,  1 39  Adams  Street.  CHICAGO. 


Go. 


■ft 

In 

1a 
In 
1a 
In 

% 

16 

-In 
% 
% 
In 
In 
In 
In 
In 
In 
In 
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In 
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In 
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^ 
In 
In 

In 

In 
In 


THE  GENERAL  ELECTRIC  COMPANY'S 

Radial  Fan  Motor 


FOR  115  VOLT,  DIRECT  CURRENT  CIRCUITS. 

Especially  suitable  for  public  dining  rooms  and  reading  rooms.     Delivers  a  gentle  breeze  horizontally  in 
all  directions.    Is  24  inches  high;  has  8-inch  fan,  controlled  by  three-speed  switch. 

WRITE  FOR  INFORMATION. 

GENERAL  OFFICE:  SCHENECTADY,  N.  Y. 

NEW  YORK  OFFICE,  44  Broad  St.  Sales  Offices  in  all  Large  Cities. 


t 


HH» 


DIEHL  ELECTRIC  FANS 


Ceiling  Fans] 


2    DISTINCT   TYPES. 
12    DESIGNS, 
ao    FINISHES. 
2   OR   4   BLADE. 


KLKOTROLIKR    COI^UMIV. 


KLBCTROI>lER    COI^BMST. 


Made  in  all  varieties  of  designs  and  finishes  to  suit  all  conditions.  Our 
Ceiling  and  Desk  Fans  mal<e  friends  all  over  the  world  as  they  never 
give  trouble. 


DIEHL  MANUFACTURING  COMPANY, 

Main  Office  and  Works        E  L  I  Z  A  B  E  T  H  POR  T,    N.    J. 
NEW    YORK.  CHICAGO.  BOSTON.  PHILADELPHIA. 


February  IS'  1902 


WESTERN    ELECTRICIAN 


WE  DON'T  WANT  TO  MAKE  YOU  BUY  IT 


^^      .r///mr//„.       ^ 


But  we  do  want  to    convince  you   of   its 

superior     qualities,   which    are     sure    to 

appeal  to  every  buyer  who  wants  the  best 

"TRAbE MARK  tor  tne  money.  tRAbuMARK 

OKONITE    IS    FOR    GENERAL    USE    WHERE    AN    INSULATED     WIRE    IS    REQUIRED. 


€mlxai  ClfdrirCnmitatt^, 


264=266-268-270  FIFTH  AVE. 
CHICAGO. 


CHICAGO  FUSE  WIRE  &  MFG.  CO. 


Fase  Wire,  Fnse  I.inUs, 
Telepbone  Fasen, 
Fuse  Blocks. 


CHICAGO  FUSE  WIRE  &  MFC.  CO., 

356    DE»RBORN    STREET      CHICAGO. 
853    Bf^OADWAV.    NLW    VORK. 


INOANDESGENT 
LAMP    HANGER 

Will  roll  up  10  feet  of  lamp  cord 
and  last  for  years.  Suitable  for 
factories,  offices  and  dwellinns- 
Lamp  always  oat  of  way  when  not 
in  use.  Guaranteed  to  give  satis- 
faction. Sample  hanger  sent  on 
receipt  of  wholesale  price.  81.00. 

Genevieve  Co.'°"m."* 


SCGCRDAHL    PATENT 

NEW  Type 

MADE  RIGHT 
SOLD  RIGHT 
SAVES  TROUBLE 
ASK  YOUR  DEALER 
FOR  IT! 
TRY  ONE  AND  BE 
CONVINCED. 
Sample  3.]d.  Belt, 
Nickel  FiiUb 


40c. 


Black  Enameled  3oc. 

Sent  by  mail  prepaid 
on  receipt  of  price. 

Write  for  Circular. 

SPIES 

ELECTRIC  COMPANY, 

SOLE   MAKERS, 

87-89  W  Van  Buren  St. 
CHICAGO,  ILL. 


t 


I 


For  ^^=inch  and  J^-inch  Pipe. 


The  Cap 
Cannot 
Work 
Loose. 


GET  OUR  PRICE. 


New  Yorl<, 
Ctiicago, 
Boston, 
Cincinnati, 
San  Francisco. 


PASS  &  SEYMOUR, 


INC. 


SOLVAY,    N.    Y. 


BOOKS. 


BUY  YOUR  BOOKS  FROM  THE 

ELECTRICIAN   PUBLISHING   COMPANY, 


610  Marquette   BIdg.,  CHICAGO. 


MOLONEY 
TRANSFORMERS 


HAVE  NO  EQUAL. 


They  are  perfect  in  me- 
chanical and  electrical 
construction.  Copper  and 
core  losses  reduced  to  a 
minimum. 
Two-year  guarantee. 


Moloney  Electric  Go. 

ST.  LOUIS,  Mo. 

FRA,NCIS  aRANOEK,  New  York. 

Wli.SIERN  KLECTRICAI.  SUPIM.V  CO  , 
M.  Louis,  Mil. 

NORTHWEST  ELECTRIC  EN(1.  CO  . 
Poniantl.  Ore. 


Practical  Running  of  Dynamos. 

A  little  booklet  on  the  care  and  the  locating 
and   remedying  of  troubles  In  dynamos  ana 

OlotOFB, 

Catalogue  of  mechanical  and  electrical  books 
free. 

ELECTRICIAN  PUBLISHING  COMPANY, 

510  Marquette  Bldg..  Chicago. 


DO  YOU  KINJONA/ 


the  importance  of  magnetically  floating  the 
moving  parts  of  a  meter? 


Send  for  description  and  book  full  of  good  information  "ABOUT  METERS." 


STANLEY  INSTRUMENT  COMPANY, 

General  Sales  Office,  144  Broadway,   New  Yoric,  N.  Y. 
Pacific  Ccast  Airency,  33  New  Montgomery  St.,  San  Francisco,  Cal. 


WESTERN    ELECTRICIAN 


February  15,   1902 


DEPARTMENT 
OF  BOILER 
FEED  WATER 
TREATMENT. 


Your  Boiler  Water  Musi  be  Analyzed  IS^°rET°s.r,\^ 

You  must  deal  with  a  Company  who  can  sell  you  the  concentrated  solid  extracts  to  be 
reduced  by  you  as  wanted.  This  saves  freight  also  makes  it  economical  so  you  can  use 
enough  to  do  the  work.  You  had  also  better  deal  with  a  firm  large  enough  to  assure  safety 
and  success.  These  organic  "SACCHARATED  TANNINS"  cost  money  but  will  save  the 
boilers  and  are  cheapest  In  the  end  with  perfect  results.  This  is  better  than  buying  the 
SODA  Compounds  for  the  presents  which  go  with  such  goods. 
WRITE    US CLEAN    SAFE    BOILERS. 

DEARBORN  DRUG  &  CHEMICAL  WORKS, 

27,  28,  29,  30,  31,  32,  33  AND  34  RIALTO  BUILDING,       •         •       CHICAGO,  ILL. 

WJVI.  H.  BI30.A.R,  I^resident.  TELEPHONE,  HARRISON   I  358  and  1373. 


ELECTRICAL     ENCINEER- 
INC  TAUGHT  BY  MAIL. 

Writ*  for  our  free  Illustrated  book. 
■'Cu  I  Become  tn  Electrical  Eotfoeer?'* 
W»t«»oh  Electrical  EnRlnee  •Idk',  Eleo- 
trioLiffhllDff,  Electric  Railway  i.Meclian. 
IcaJ  Englneerliig.  Mechanical  Drawing, 
etc.,  ac  your  home,  by  iiiniL  tnstltutll 
Indorsed  by  Thoi.  A.  Edison. 

Electrical  Engineer  Institute. 
Dept.  K.  240-242  W.  23d  St..  New  York. 


FOR    HIGH    GRADE 


INSULATING  VARNISHES 

ADDRESS 

Standard  Varnish  Works 

CHICAGO  NEW   YORK  LONDON 


CLASS   WOOL 


FOR  STORAGE  BATTERIES   AND   LABORATORY 

WORK,  FILTRATION  PURPOSES,  ETC. 
$2  alb.    Discount  furnished  on  application. 

CLASS  WOOL  MFC.  CO., 

207   W.   Madison   St.,  CHICAGO. 


CLASSIFIED    INDEX   OF    ADVERTISEMENTS. 


Ad|a»ter«,  Inc.  Lamps. 

Genevieve  Company. 

Inc.  VA.  LI.  Manipulator  Co. 

Lever  Mfg.  Co..  C.  H. 

Anchors  (Tel.  &  Tel.) 

Matthews  A  IJro..  W.  >. 

Annunciators. 

Central  Electric  Co. 
Kdwards  A  Company. 
Klectrle  Appliance  Co. 
Heatb  Electric  Company. 
Ohio  Electric  Works. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Arc  liamps. 

Anderson  Tool  Co..  The. 
Central  Electric  Co. 
Ft.  Wavne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Lt.  Co. 
Gregory  Electric  Co. 
WesteiTi  Electric  Co. 
Western  Elec.  Supply  Co. 
Weslinghouse  El.  &  Mfg.  Co. 

An  torn  obit  e  s. 

Lowell  Jlodel  Co. 

Babliitt     Metal     and 
Solder. 

Gr.  Western  Sm.  and  Refg.  Co. 

Batteries  and  Jars. 

Central  Electric  Co. 
Edison  Mfg.  Co. 
Edwards  &  Company. 
Electric  Appliance  Co. 
Lectanche  Batter>-  Co..  The 
National  Carbon  Co. 
Ohio  Electric  Works. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Bells,  Bnzzers,  Ktc. 

Central  Electric  Co. 
Edwards  A.  Company. 
Electric  Appliance  Co. 
Spies  Electric  Company. 
AVeslern  Electric  Co. 
Western  Elec.  Supply  Co. 

Belt  Dressin;;. 

Leather  Preserver  Mfg.  Corp. 

Beltinc. 

licatber  Preserver  Mfg.  Corp. 

Blo-n-ers. 

Sturtcvant  Co.,  IJ.  I''. 

Boilers. 

Whitehead  Company,  w.  \\\ 

Boats. 

Multlns.  W.  H. 

Books. 

Itarrle  A  Son.  Geo. 
Books,  1Clec<rical. 

ICiectrician  Piildishing  On, 

BruNlies. 

Cr-ntnil  ElectrirCo. 
Hobiirt  Elec.  Mfg.  Co. 
Holmes  Fibre-Graphite  Co. 
Sago  A  Hro.,  V.  IJ. 
Western  Electric  Company. 
4'ablc  <^llps. 
Chasc-ShawmiU  Company. 

t^ahles.  (See Insulated  Wires.) 
Cables.  Electric  (See  Insu- 
la ted  Wires)  Copper.  Sheet 
Kand  Bar. 

Amerlciin  Elec,  Works. 

American  Steel  A  Wire  Co. 

Central  Electric  Co. 
■  General  Electric  Co. 

Missouri  Electrical  Mfg.  Co. 

National  Condiiil  A  Cable  Co. 

New  York  Ins.  Wire  Co. 

Simplex  El«.-ctri('al  Co. 

Standard  t'ndergroundC;.  Cn, 
,    Western  Elec.  Supply  Co. 

Western  Electric  Compatiy. 
Carbons.     l*olnls     and 

Plates. 

Central  Electric  Co, 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

National  Carbon  Co. 

Iloislnger,  Hugo. 

Western  Elect.  Supi>ly  Co. 
Castings. 

Smltii  Co..  S.  Morgan. 
Chains. 

.Tellrey  Mfg.  Co. 
Circuit  Breakers. 

Badt  &  Co.,  F.  K. 

Cutter  Elec.  A  Mfg.  Co. 

Western  Electric  Company. 
Coal   and   Ashes    Hand- 

lins  nfachinery. 

Jeffrey  Mfg  Co. 


Coils  and  MaemetM. 

Varley  Duplex  Magnet  Co. 

\\estern  Electric  Co. 
Compound. 

Dearborn  Drug  A  Chem.  Wks. 

McLennan  A  Co..  K. 
Conduit  and  Conduits. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Osburn  Flexible  Conduit  Co. 

Sprague  Electric  Co. 

Western  Elect.  Su|)ply  Co. 
Connectors    and    Tei*mi- 

nals. 

.Vmerican  Elec.  Fuse  Co. 

Construction  A:  Repaii'S. 

Chieayo  Edison  Co. 
Parseil  A  Weed, 
spies  Elcclric  Comjiany. 
A\estern  Electric  Co. 
Contractors  and  Electric 
LijTht  Plants. 
Hullock  Elec.  Mfg.  Co. 
Crocker-Wheeler  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
Sprague  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Warren  Elec.  MIg.  Co. 
^Veste^n  Electric  Co. 
Weslinghouse  Elec.AMfg.Co. 

Copper  M'ires. 

American  Electrical  Works. 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Hazard  Manufacturing  Co. 
Missouri  Electrical  Mfg.  Co. 
National  India  Rubber  Co. 
Okonitc  Co.,  The. 
Phillips  Insulated  Wire  Co. 
Roebling'sSons  Co.,  J.  A. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Western  Electric  Company. 

Correspondence  Schools. 

American  School  of  Corresp. 
F.lectrical  Engineer  Inst. 
Int.  Correspond.  Schools. 

Cross-Ami  BraecH,  Etc. 

Anderson  &  Sons.  W.  I-I. 

Cross- Arms,     Pins     and 
Brackets. 

Iterthold  A  Jennings. 
Central  Electric  Co. 
Houston  A  Liggett. 
Leavltt.  R.  H. 
siaiKi;ir(i  I'o)..  A  Tie  Co. 
Wcsttrn  i:hfl.  Supply  Co. 
Western  I^lecirie  (Jomi>any. 

<'ut-Outs  and  Switches. 

Hosseri  lOloc.  (Jonst.  Co. 
Hrunt  Porcelain  Works,  G.  F. 
central  Electric  Co. 
('hicago  Edison  Co. 
ICIcctric  Ap)>liance  Co. 
Fl.  Wayne  Elec.  Wks.,  inc. 
(iencral  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Missouri  Electrical  Mfg.  Co. 
Pass  A  Seymour. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  El.  A  Mfg.  Co. 

<^uts. 

Franklin  Eng.  A  l-Ilectro.  Co. 

BcHk  l^anips. 

McLeod,  Ward  A  Co. 

BynaniOH  and  llotorN. 

.Akrnii  El'Tlrlciil  M  f-..;.  Co. 
itiillock   V:\vr.  .Ml'-;.  Co. 
Cf-nlral  ICl'-ctric  ('o. 
CnH-K.M-WlM-t'lerC'-. 
I'l.  W!i\  11.-  KU-c.  Wks.,  Inc. 
(;i-n<-nil  Electric  Co. 
(icn.-rai  Inc.  Arc  Ligiit  Co. 
i;rc^'(ii-\-  lOlccirii-  Co. 
Mohan   K\vr.  Mfg.  Co. 
Lowell  Model  Co. 
Missouri  Electrical  Mfg.  Co. 
Ohio  Electric  Works. 
Parsell  A  Weed. 
Reliance  Electric  Company. 
Schureman  A  Hayden. 
Sprague  EU^eirlc  Co. 
Sturtcvant  Co..  B.  P. 
Wagner  Electric  Mfg.  Co. 
NV'arren  Elec.  Mfg.  Co. 
Western  Electric  Co, 
Western  Elect.  Supplv  Co. 
Westinghouse  El.  A  Mfg.  Co, 

Electric  Heatlns  Appl. 

Amer.  Electrical  Heater  Co. 
Simplex  Electrical  Co. 


Electric  Bailways. 

Crocker-Wheeler  Company. 
General  Electric  Co. 
Sprague  Electric  Co, 
Westinghouse  El.  A  Mfg.  Co, 
Electric  Sis:ns. 
Elec.  Motors  Equipment  Co. 

Electrical   and   Iflechau- 
ical  Engineers. 

IJadt  &  Co..  F.  B. 
Hum()hrey.  Henry  H. 
Sargent  &  Lundy. 
Electrical  Instruments. 

IJadt  A  Co.,  P.  B. 

Central  Electric  Co. 

Eldredge  Electric  Mfg.  Co. 

Electric  Appliance  Co. 

Ft.  Wavne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Illinois  Electric  Specialty  Co. 

Pignolet.  L.  M. 

Queen  &  Co. 

Sage  &  Bro..  F.  B. 

Stanley  Instrument  Co. 

Wagner  Electric  Mfg.  Co. 

Western  Electric  Co, 

Western  Elec.  Supply  Co. 

Westinghouse  El.  &  Mfg,  Co. 

Weston  Electrical  Inst.  Co, 

Wiilyoung,  Elmer  G. 
Electrical  liVoodwork. 

Lever  Mfg.  Co.,  C.  H. 
Electro- Plating  Mach'y. 

Beslv  A  Co..  Chas.  H. 

Croc'ker-AV heeler  Company. 

General  Electric  Co. 
Elevators-Conveyors. 

Jeffrey  Mfg.  Co. 
Engines,  C>ias. 

Parsell  &  Weed. 

Engines,  Steam. 

Ball  Engine  Co. 
Bayley  &  Sons  Co.,  W. 
Sturtevant  Co.,  II.  F. 
AVhitehcad Company,  W.  W. 

Exli'st  Steam  Apparatus. 

American  District  Steam  Co. 
Fan  Outflts. 

Central  Electric  Co. 

Crocker-Wheeler  Company. 

Diehl  Manufacturing  Co. 

Edison  Mfg.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Ohio  Electric  Works. 

St.  Louis  Elec.  Supply  Co. 

Sprague  Electric  Co. 

Sturtevant  Co..  B.  F. 

Western  Electric  Co. 

Western  Elect,  Supply  Co. 

Westinghouse  El.  &  Mfg.  Co. 
Fibre. 

Kartavcrt  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Files. 

Harnett  Co.,  G.  &  H. 
Fire  Extinguishers. 

Monarch  Fire  Appliance  Co. 
Flashers. 

Reynolds  Electric  Company. 
Flexible  Shafts. 

Stow  Mfg.  Co, 
Forges. 

Sturtevant  Co.,  H.  F. 
Fuses  and  Fuse  YVire. 

American  Elec.  Fuse  Co. 

("entral  Electric  Co. 

Chicago  Fuse  Wire  &  Mfg.Co, 

D,  A  W.  Fuse  Company. 

F.k'ctric  Appliance  Co. 

Vornacka  &  Ma/.anek. 

Western  Elect.  Supidy  Co. 

Wesleru  Electric  Company. 
Gears. 

Besly  &Co..  Chas.  H. 
4i:<>iicral  Flee.  SupplicK. 

Ccrilral    l^ir'ctric  Co, 

Cliici-n   I'jilson    Cu. 

ElecLrk-  Appliance  Co. 

General  Electric  Co. 

Heath  Electric  Co. 

Jlissourl  Electrical  Mfg.  Co. 

Ohio  Electric  Works. 

St.  Louis  Elec.  Supply  Co. 

Standard  Electric  Company. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Olass  ^Vool. 

Glass  Wool  Mfg.  Company. 
Globes     and      Electrical 

Glassware. 

Century  Glass  Co. 

Phoenix  Glass  Co. 

Western  Elect.  Supply  Co. 


Graphite  Specialties. 

Besly  A  Co..  Chas.  H. 
Dixon  Crucible  Co.,  Jos. 
Holmes  Fibre-Grapbite  Co. 

Heating     and    Ventilat- 
ing Apparatus. 

Sturtevant  Co.,  B.  F. 

Holders,  Inc.  Ijamps. 

Ineandesent  l-^lectric  Light 
Manipulator  Co. 

Inspection  &  Insurance. 

Hartford  Steam  Boiler  In- 
spection A  Insurance  Co. 

Insulators  and   Insulat- 
ing Materials. 

Akron  Smoking  Pipe  Co. 
IJrunt  Porcelain  Works,  G.F. 
Central  Electric  Co. 
Chicago  Edison  Co, 
Electrical  Apiiliance  Co. 
General  Inc,  Arc  Light  Co. 
Indiana  Rub.  &  Ins.  Wire  Co. 
Kartavert  Mfg.  Co. 
Mica  Insulator  Co. 
Missouri  Electrical  Mfg.Co, 
Munsell  A  Co.,  Eugene. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
Ohio  Electric  AVorks. 
Okonite  Co.,  The. 
Phillips  Insulated  Wire  Co. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Standard  Varnish  Works. 
Sterling  Varnish  Co. 
Vulcanized  Fibre  Co. 
Western  Electric  Co. 
AVestern  Elect.  Supply  Co. 
AA'estinghouse  El.  A  Mfg.  Co. 

Insulated  Wires  anil  Ca- 
bles—Magnet IVires. 

American  Elec.  Fuse  Co. 
American  Electrical   Works, 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
Chicago  Insulated  Wire  Co. 
Crescent  Ins.  Wire  ACbl,  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Hazard  Manufacturing  Co. 
Indiana  Rub.  A  Ins.  AVireCo. 
India  Rubber  A  Gutta  Percha 

Insulating  Co. 
Ivellogg  Switch.  A  Sup.  Co. 
Missouri  Electrical  Mfg.  Co. 
National  India  Rubber  Co. 
New  York  Insulated  AVivcCo. 
Ohio  Electric  AVorks. 
Okonite  Co.,  The. 
Phillips,  Eugene  l'\ 
Phillips  Insulated  Wire  Co. 
Roebling's  Sons  Co.  .1.  A. 
Simplex  l^J.ectrical  Co, 
Standard  Tludergroniid  C.  (  Ut. 
AVestern  IClec.  Supply  Co. 
AVestern  Electric  Company. 

.runctlon  Boxes. 

Bossert  Elect.  Const.  C'o. 
General  Inc.  Arc  Light  Co. 

Lamps,  Iiieandcsceiit. 

Central  Electric  Co. 

Chicago  Edison  ('o. 

Colorado  Lamp  t'o. 

Edison  Decorative  A  Minia- 
ture Lamp  Dept 

Electric  Api)liance  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

General  Inc,  Lamp  Co. 

Goodchild  A  Welsh. 

Missouri  Electrical  Mfg.   Co. 

Ohio  Electric  Works. 

Sawver-Man  ICIec.  ('!o. 

Shelby  I'Jeclric  Co. 

AVestern  IClectrlc  Co. 

Western  Elec.  Sui>plv  Co. 

AVestlnghonse  El,  A  Mfg,  Co. 
I:.anips,  Inc.,  Ad.|ustcrs. 

Genevieve  Company. 

Inc.  El.  LI.  Mauipulalor  ( 'o. 
E^ampH,      Infandesccnt— 

ReplaccrH  &  Cl«'auers. 

Inc.  El.  LI.  Manipulator  Co. 
Lightning  Arresters. 

American  Elec.  Fuse  Co. 

Central  Electric  Co. 

Electric  Appliance  Go. 

Ft.  AVavne  Elec.  Wks.  Inc. 

General  Electric  Co. 

AVestinghouse  El.  A  Mfg.  Co, 
lilnemen^s  Climbers. 

Anderson  A  Sons.  W.  H. 

Klein  A  .Son,  Mathias, 

Smith  A  Ilemenway  Co. 

Magnet  Wires. 

(See  Insulated  Wires.) 


Meters. 

Diamond  Meter  Co. 

Ft.  AVayne  Elec.  AVks..  Inc. 

General  Inc.  vVrc  Light  Co. 
Mica. 

Munsell  S:  Co.,  lOugeiic, 
Mining  Apparatus,  ERh'. 

C'rocker-Wbeeler  Company. 

General  Electric  Co. 

Jeffrey  Mfg.  Co. 

AVestinghouse  El.  &  Mfg.  Co. 
Motors.  (See    Dynamos    and 

Motors  J. 
1%'ippers  and  Pliers. 

Klein  &  Son,  Mathias. 

Smith  &  Hemenwav  Co. 

Utica  Dro|>  Forge  A  Tool  Co. 
Packing. 

Besly  &  Co..  Chas.  H, 
Patent  Attorneys. 

Johnston,  Thomas  J. 
Phosphor  Bronze. 

Besly  &  Co.,  Chas.  II. 

Phosphor  BronzeSm.Co.,Lld. 
Photographs. 

Thompson,  G.  L. 

Platinum     Bought     and 
Sold. 

Baker  &  Company. 

Gt. West. Sm. and  Refining  Co. 
Poles  and  Ties. 

lierthold  &  Jennings. 

Carney  Brothers  Company, 

Fowler.  John  H. 

Holcomb-Lobb  Co. 

Lindsley  Bros.  Co. 

Maltby  Lumber  Co. 

Meredith  Cedar  Co..  J.  P. 

Morse  Cedar  Co. 

Naugle  Tie  Co.,  E.  E. 

Perrizo  &  Sons. 

Pitt.iburg  A  L.  S.  Iron  Co. 

Porter  Cedar  Company. 

Standard  Pole  A  Tic  Co. 

Sterling  &  Son,  AV.  C. 

Torrey  Cedar  Co. 

A'alentine-Clark  Co.,  The. 

AVorcester  Co..  C.  H. 

Wright  Bros. 
Polish  (Metal). 

Hoffman.  G.  W. 
I'orcclain. 

Akron  Smoking  Pipe  Co. 

lirunf  Porcelain  AA'orks.  G.  F. 
l*OAvev  Transmission 

Machinery. 

.IctTrey  Mfg.  Co. 

Smith  Co.,  S.  Morgati. 

Stilwcll-Bierce  Smith-Vailc. 
Pulleys. 

Smith  Co.,  S.  Morgan. 

Stilwcll-Bierce  Smith- Vallc. 
ICnil  Bonds. 

American  Steel  it  AVire  i'o. 

Badt  ACo..  F.  B. 

Kail  .loints. 

Continuous  Rail   Joiiil  Com- 
pany of  America. 
Jtc  liners. 

Gt.AA'ost.Sm.aud  Rcliiiiug  Vo. 
Reflectors. 

Amer.  Refit.  &  Ligldlng  Co. 

Faries  Manufacturing  i^o. 

McLeod,  AVard  &  Co. 
Ke-AVinding— Repairs. 

Chicago  Edison  Co. 

Gregor>'  Electric  Co. 

Schureman  &  Hayden. 
Kheostats. 

IJHdl  A  Co..  F.  B. 

Cullcv-Ilammer  Mfg,  Co. 

(Jeueral  Electric  Co. 

Geu'l  Inc.  Arc  H.  Co, 

sage  &  Bro.,  F.  H. 

Westinghouse  El.  A  Mfg.  Co. 
Rosettes. 

I'ass  A  Seymour. 

Seeond-Hand  Maciry. 

Amber  IClectrlc  Mfg.  Co. 
Gregory  Electric  Co. 
Illinois  Maintenance  Co. 
Matthews  &  Bro..  AV.  N. 
Schureman  &  Hayden. 
Walsh's  Sons  &  Co. 
AVhltehead  Company,  W.   AV. 

Shades. 

Amer.  Refit.  &  Lighting  Co. 
Faries  Manufacturing  Co. 

Speaking   Tabes. 

Central  Electric  Co, 
Edwards  A  Company. 
Electric  Appliance  Co. 
AVestern  Electric  Co, 
Western  Elec.  Supply  Co. 


Speed  Indicators. 

Besly  A  CO.,  Chas.  H. 

(Jueen  A  Co. 

Weston  Electrical  Inst.  Co. 
Springs. 

American  Steel  A  AVire  <_'o. 

Barnes  Co..  The  Wallace. 
Steel  Boxes. 

Bossert  Elec.  Const.  Co. 
Storage  Batteries. 

-Vmencan  Battery  (_'o. 

Electric  Storage  Battery  Co. 

United  States  Accumulat.  Co. 
Tapes.  Insulating. 

American  Electrical  AS'orks. 

-American  Steel  A  AVire  Co. 

('entral  Electric  Co. 

Electric  .\ijpliance  Co. 

New  York  Insulated  AVireCo. 

Okonite  Co.,  The, 

Simplex  Electrical  Go. 

AA'estern  Electric  Co. 

Western  Elec.  Supply  Co. 

Telephones.  Telephone 
Material  and  Switch- 
boards. 

American  Elec.  Fuse  Co. 
American  El,  Telephone  Co. 
Bissell  Co.,  TheF. 
Central  Electric  Co. 
Central  Tele,  &  Elec.  Co. 
Columbia  Telephone  Mfg.  Co. 
Continental  Tel.  Const.  Co. 
Couch  A  Seeley. 
Ericsson  Telephone  Co. 
Eureka  Electric  Company. 
Farr  A  Farr. 

Griggs  Manufacturing  Co. 
International  Tel.  Mfg.  Co. 
Kellogg  Switchb,  A  Sup;  Co. 
Kokomo  Tel.  A  El.  Mfg.  Co. 
jNletropolitan  Tel.  A  Elec.  Co. 
Missouri  IClectrical  J'fg.  Co. 
Moon  Mfg.  Co..  The. 
R.  I.  Telephone  A  Elec.  Co. 
St.  Louis  Elec.  Supplv  Co. 
Sterling  Electric  Co. 
Stromberg-CarlsonTel.M.  Co. 
Telephone  Co.  of  Amer., The. 
Therlen  Tool  Works. 
Union  Switchboard  Co. 
U.  S.  Electric  Mfg.  Co. 
Western  Electric  Co. 
A\'cstcrn  Elec.  Supply  Co. 

Telephone  Service. 

Chicago  Telephone  Co. 

Tools. 

Atideison  A  .Sons,  AV.  H. 
lUcke  Tool  Company, 
Klein  A  Son,  Mathias. 
Missoiiii  Electrical  Mfg.  Co, 
Smith  A  Ilemenway  Co. 
Thericn  Tool  AVorks. 
lUica  Drop  Forge  A  Tool  Co. 

Transform  ei'S. 

Central  Klcdric  Company. 
('rockiT-WlieeiiT  Company. 
Ft.  AVavne    r:ie<-.  AVorks,  inc. 
General  l^leclric  Co, 
(ire.gory  MIecl  He  Co. 
Moloney-  iciectrtc  l.'ompanv. 
Slatiilaiii   I'lleciric  Com])any, 
A'indcx  l';iccl  lac  ( 'oni|i!iny.  " 
AVagner  lOleciric  M  f l'.  Co! 
Western  Klectric  Co'. 
Weslern  Elec.  Su|)plv  Co. 
Westinghouse  El,  A  Mfg.  Co. 

Trucks,  Electric  Car. 

General  Electric  Co, 
Westinghouse  El.  A  Mfg.Co. 

Turbine 'n'atcr  IVheels. 

LetTel  A  Co.,  Jas. 
Smith  Co.,  S.  Morgan. 
Stilwell-Bierce    Smith-Vaile 

Varnishes. 

standard  A'arnisb  AVorks. 
Sterling  A'arnisb  Co. 

Vulcanized  Fibre. 

A'ulcanized  Fibre  Co. 

^Vii'c,  Bare. 

American  Steel  A  AVire  Co. 
Besly  A  Co.,  Chas,  H. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Okonite  Co.,  The. 
Phillips  Insulated  Wire  Co. 
Roebling's  Sons  Co.,  J.  A, 
Standard  Underground  C.  Co. 
AVestern  Electric  Co. 
AVestern  Electrical  Sup.  Co. 

X -Ray  Outfits. 

Queen  A  Co. 
AViliyoung,  Elmer  G. 


X^or  .A^f>U4^l>etioi^  iJO^a^SK   o«  Aa.v^rtl»e«M©*>t»    ®e^   P^iS^e   3« 
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WESTERN 

."MOTORS 

COVER  A  WIDE  |FIELD  lOF^  APPLICATION. 


DIRECT 
OOIM  IM  EIO 


6  H.  P.  MOTOR  DIRECT  CONNECTED  TO  ROTARY  PUMP. 


WESTERN     ELECTRIC    COMPANY, 


CHICAGO. 


ST.  LOUIS. 


PHILADELPHIA.  NEW  YORK. 


AnERICAN   ELECTRIC   ConPANY,  STANDARD  ELECTRIC  COMPANY,  CALIFORNIA  ELECTRICAL  WORKS,  KILBOURNE  &  CLARK  COMPANY, 

St.  Paul,  Minn.  Cincinnati,  Ohio.  San  Francisco,  Cal.  Seattle,  Wasli. 

ANTWERP.  LONDON.  PARIS. 


STORAGE  BATTERIES 

For  Lighting  Plants,  Railroad 
Cars  and  Buildings. 

r    Au'tomobiles    and    IRoAA/e 

THE  ONLY  BATTERY  FOR  PRACTICAL  PURPOSES. 
We  Maintain  and  Guarantee 


r. 


all  of  Our  Lines  of  Batteries. 

ESTIMATES  FURNISHED  FOR  ANY  CAPACITY. 


UNITED  STATES  ACCUMULATOR  CO. 

951  MARQUETTE  BUILDING,  GHIGAGO,  ILL. 


WESTERN    ELECTRIOAN 
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G.  I.   CO.'S 


PARAGON 


WRITE    FOR    BULLETIN    No.    162. 
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A  FEW  OF  BRUNT'S 


High-Grade  Porcelain  Cleats. 


'OTI?^ 


^^WS 


INSIST  ON  HAVING      BRUNT'S"  CLEATS,  TUBES 


AND  INSULATORS.    YOU  REQUIRE  THEM 
IN    DOING    FIRST-CLASS  WORK. 

THEY  COMPLY  WITH  ALL  UHDERWRITERS'  REQUIREMENTS. 
EVERY    PIECE    MARKED   "BRUNT." 


NO 


NOISE 
TROUBLE 
REPAIRS 


GENERAL 

INCANDESCENT 

ARC  LIGHT  CO. 

NEW  YORK,  U.  8.  A. 

OFriCI*  IN  ALL  LAROC  CITIC*  OF  THE  U.  • 


THE  G.F.  BRUNT  PORCELAIN  WORKS, 

EAST    LIVERPOOL,  OHIO. 


ALLEY 
POLES. 

With  Our  Distributing  Circles, 

The  most   modern   system  in  the 
world  for  Electric  and  Telephone. 


le^t^^M^ilMs:::::- 


We  also  make  the  following  supplies: 

Steel  Conduit  Dowel  Pins,  50c  to  75c  per ' 
Stringing  Reels,  $5.00  to  $10.00  each. 
Cross-Arm  Braces,  $1.85  per  100  lbs. 
Pole  Steps,  Plain  Nail  Point,  l^ceach. 


THERIEN  TOOL  WORKS. 

MINNEAPOLIS,  MINN. 


BINDERS 


FOR  THE 


$1.00  Each. 

CHICAGO. 


The  Telephone  Directory 

is  a  reliable  guide  to  progressive 
business  men  who  solicit  the 
public's  patronage.  It  contains 
the  names  of  50,000  subscribers. 

HAVE  YOU  A 

Telephone? 


Business  or  Residence 


5  Cents  Per  Day 

Chicago  Telephone  Company, 


and 
up. 


203  Washington  Street, 
96  SUte  Street. 


BUY  YOUR  BOOKS 

FBOH  THB 

Electrician  Pub.  Co..  B 1 0  Marquette  BIdg.,  Chicago. 


■  ssr^^ 


(»v>'' 


"joshes; 


Fits  in  «  Inch  Hole.        KtB  In  H  Inch  hole 
Hits  in  M  ""'^^^  ,jj  ^  ,„„b  hole. 

No  screws  needed  to  fasten  them  OS  the 

spring  clips  hold  ttemsecurelr 

in  place. 


On  receipt  oL 

10  CENTS 
We  will  send  you  a 


loonlM  ScleJile 

FOR  1902. 

Every  Lighting  man  should 
have  one. 

ELECTRICIAN  PUBLISHING  CO., 

Suite  510  Marquette  BIdg.,  CHICAGO. 
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For  Two  and  Three  Wire  Circuits. 

ENCLOSED  FUSE  and  SWITCH  COMBINED. 

APPROVED    BY    THE    UNDERWRITERS 

With  our  PLUG  FUSE  for  250  Volts. 

WRITE  FOR  PRICE  LIST  AND  CIRCULAR  NO.  103. 

DAWFUSECn/ROVIDENCE,R.I. 


BOSTON 
Pettlngell-AndrewsICo. 


NEW  YORK 
Western  Electric  Co. 


PHILADELPHIA 
Western  Electric  Co. 


-^F-PIC>ES- 

CHICAGO 
Central  Electric  Co. 


ST.  LOUIS 
Western  Electric  Co. 


SAN  FRANCISCO 
California  Electrical  Works. 


LONDON,  ENG. 
Imperial  Electric  Supplies.' Ltd 


Don't  Tinker 

At  low  wages.  li  you  have  natural  ability,  an  I.  C.  S.  Course  will 
develop  it.  Why  don't  you  rise  as  hundreds  o£  I.  C.  S.  students  have 
risen,  and  earn  a  higher  salary?    Write  to-day  and  learn  how  to 

BE  A  GOOD  ELECTRICIAN 

The  following  I.  C.  S.  Courses  are  taught  By  Mail:  Electrical  Engineer- 
ing; Telephone  Engineering;  Telegraph  Engineering;  Electrical;  Advanced 
Electric  Lighting;  Advanced  Electric  Railways;  Steam-Electric;  Electric 
Lighting  and  Railways;  Electric  Lighting;  Electric  Railways;  Engine  and 
Dynamo  Running;  Dynamo  Running;  Interior  Wiring. 

Write  for  free  circular  of  the  Course 
that  interests  you. 

International  Correspondence  Schools, 

BOX   1002,  SCRANTON,  PA. 


Telephone  Troubles  and  How  to  Find  Them, 

A  complete  hand-book  for  telephone  inspectors,  by  Wm.  H,  Hyde  and 
J.  A.  McManman,  edited  by  Prof.  C.  H.  Haskins. 

SIXTH  EDITION.  63  PACES.  PRICE,  25  CENTS. 

The  large  number  of  lelephone  exchange  managers  and  employes  will  find  this 
book  a  great  help  in  locating  'elephone  troubles  and  remedies  therefor.  Sent  prepaid 
on  receipt  of  price,  by  the 

5IO  Marquette  Building, 
CHICAGO. 


Electrician  Publishing  Co., 


Now  We  Have  Struck  It 

AMD  CAM  GIVE  YOU  AH 


ARC  LAMP 


UP-TO-DATE  IN 
EVERY  RESPECT 

DIRECT    CURRENT-CONSTANT    POTENTIAL    TYPES. 
Thim  is  a  Cut  of  Our  Lamgt  wlih  Cover  and  Globo  Removed, 

Write  now  for  particulars  on  the 

L.-H.  ENCLOSED  ARC  LAMP, 
ms  ANDERSON   TOOL    CO.,    amdersom,  ind. 


RELIANCE " 

AND  MOTORS. 


SEND      FOR      BULLETIN. 


RELIANCE   ELECTRIC 
COMPANY, 

MILWAUKEE,  -         -  WIS. 

AGENTS  WANTED  EVERYWHERE. 


X-RA.X  APPARATrS. 

Coils  and  X-Ray  Machines  for  Bat- 
tery and  Power  Circuits — Direct 
or  Alternating  —  Ptrmanent  or 
Portable — 4  inches  to  18  inches 

We  control  patents  and  are  sole 
makers  of  the 

Caldwell  Liquid  Interrupter. 

Cunningham  Mercury  Jet   Interrupter. 

Caldwell  Stereoscopic  Fluoroscope. 

ELMER  6.  WILLY0UN6,  97-99  Frankfoit  St.,  !§cinsfamT'"''"'°' 

]V£W    YORK,    W.    Y. 


TEST    IKSTRU^flENTS. 

Portable  Sets  for  Resistance,  Faults, 
Etc. 

Portable  Sets  for  Insulation  and 
Capacity. 

Galvanometers,  Bridges,  Condens- 
ers, Photometers,  Etc..  Etc. 

1 1  Catalogues  in  print,  4c  in  stamps. 


Grimshaw.  Raven  Whrto  Core.  Raven  Black  Core. 

ALL  OUR  WIRES  pass  inspection  and  carry  th«  above  TRADE-MARKS  en  oar  tags.    We  also  manufacture  Crtmshaw  ftQd  Competition  Tapes  and  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OFFICE: 
13-17  Cortlendt  St.,  New  York. 


BRANCHES.^  ,92  Desplaines  St. 


BOSTON: 
7  0tl5  St. 


SAN  FRANCISCO. 
33  Second  St. 


wmmsaaMx:        RHEOSTATS 

AND 

ELECTRIC    CONTROLLING    DEVICES 

A  OF    EVERY    DESCRIPTION. 

..s  «^        THE  GUTLER-HAMMER  MFG.  GG. 


AGENTS:     

STURTEVANT  ENGINEERING  CO..  LONDON.  ENG. 
KILBOURNE  &  CLARK  CO..  SEATTLE,  WASH. 


MAIN  OFFICES  AND  FACTORY:  BRANCH  OFFICES: 

MILWAUKEE.  NEW  YORK-CHICAGO. 


lO 
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your  earn  mlimlf.  please! 

we've  jusi  prititetl  Ji  book 

with  biinchfs  or  L-onvcisHtion. 

:(s  Mr.  P.  IJoolc 

would  put  it, 

relailnfi  to  Guimann  wuttmei**!;;. 

you  are  sick  of  the 

rtat  rate  sysiein 

or 

you  are  very  weary  of  your 

old  type  meter; 

you  want  the  very  best 

Integrating  allernating  (nirreiit  melor. 

Ket  that  book  and  il' 

still  you  do  not  know  what  you  want 

whv  ••look  in  the  book  and  see." 


ELECTRIC  APPLIANCE  COMPANY,  THEY  SELL  THEM. 
92    AND    94    WEST    VAN     BUREN    STREET,     CHICAGO 


X=RAY  TUBES 

1                                QE  Type 

SL                                                     arc  used  by 

\        the  Army  and  Navy  of  the  U.  S. 
]       y        the  Army  and  Navy  of  Japan, 

the  British  Army  in  South  Africa 
t'l              and  by  Colleges,  Universities  and  Hospitals  in  the 

'\              U.  S. 

1%,           They  are  the  Standard. 

^^^                                                         Miniature  Jncandesceni  Lamf>s 
y^^^                                                     and  Socket s. 

1                                                                   Detuar  Bulbs  for  Liquid  Air. 

EDISON   DECORATIVE  &  MINIATURE  LAMP  DEPT., 

Qeaeral  Electric  Company,  Harriion,  N.  J. 

MICANITE  CLOTH 


HIGH  INSULATOR  FOR  ARMATURES,  ETC. 
NON-ABSORPTIVE,  FLEXIBLE  and  STRONG. 

MICA  INSULATOR  GO. 

"PATENTEES," 


CHICAGO. 


NEW   YORK. 


VOLT=AMMETERS, 

POCKET  SIZE. 

^oCkct^  For  Testing  Batteries  and  Battery 
JSEiiJ^J^JClrcuUs,  Locating  Faults,  Grounds, 

'reliable,     accurate. 

Send  for  Circular. 
L.  M.PICNOLET. 

78-80  Cortlandt  St.,  NEW  YORK,  N.  T* 


OSON  746 


F,  B.  BADT&CO. 

CONSULTING  AND  CONTRACTING  ENGINEERS 


WBSTCBN   AGENTS   FOR  .._„,..  .  ,     n.        . 

WESTON  INSTRUMENTS.  1 504  MoRailnock  Block, 

WARD  LCONAHO   nHCOSTATS. 

CIRCUIT  SnCAKCRS. 

COISON-BROWN   RAIL  BONOS,  CTC.  CHICAGO. 


The  Incandescent  Lamp  Re  placer  and 
Cleaner  replsces  and  cleans  any  c.  p.  lamp 
felt  any  height  or  angle. 

Incandescent  Electric  Light  Manipulator  Co., 
1  1 6  Bedford  St.,      Boston,  Mass. 


AMERICAN"  JST 

ARE  THE  BEST.    Send  (or  descriptive  Circular. 

Absolutely  Non-Infringing. 
Protection  Guaranteed. 

AMERICAN  BATTERY  CO., 

EET'D  ,as9.        t71S.  Clinton  St.,  Chicago,  III, 


SPARKING 


Reduces  the   working    capacity   of    a 
motor  or  dynamo,  wears  'out  tiie  com- 
mutator, wastes  gtovifer  and  may  cause 
afire.    All  tfiis  may  be  avoided  Sf  you  use        ....... 

The  only  article  tbat  will  PREVENT 
SPARKING.  Will  keep  the  Commu- 
tator in  pood  condition  and  TRK- 
YEXT  CUTTING. 

Absolutely  Will  Not  Gam    The    Brushes. 


60  Centsi  per  Stick.  $5.00  per  Dozen. 

SEND  FOR  FREE  SAMPLE  STICK. 
f'or  sale  by  all  supply  houses,  or 
K.  McLennan  &  CO.  Soie  Manufacturers,  909, 100  Washington  St.,  Chicago, 


It  will  put  that  high  gloss  on  the 
Commutator  you  have  so  long  sought 
arter. 


Save  Money 

BY  USING  GOOD  LAMPS.  OURS  ARE  ECONOMICAL 
IN  FIRST  AND  ULTIMATE  COSTS. 

The  Colorado  Lamp  Co., 


IIMVI 


COI-O. 


WRITE  TO  OHIO  ELECTRIC  WORKS 

^0"  CHRISTMAS  GOODS 


EtectrlcTableLamp(a68hown  In  illus- 
tration) with  Battery  complete S3.00 

Battery  Hanging  Lamp 10.00 

Telephone,  with  Battery  complete 6.95 

Blectrlc  Door  Bells,  all  connectlona 1.00 

Electric  Carriage  Lamp _ S.95 

S     Fan  Motor,  with  Battery 6.95 

g     Electric  Hand  Lanterns 2.00 

?8.00  Electric  Wedical  Batteries 3.95 

112.00  Belt,  with  Suspensory 2.50 

3    Telegraph  Outfits,  complete. 2.25 

'='    Battery  Motors  from §1.00  to  12.00 

"",00  Bicycle  Electric  Lights 2.75 

Electric  Railway 2.95 

^-^  \w     ^    PocketriashLlghts...    l.BO 

— ^   Necktie  Llght8„76c.  to    3.00 


Sena  for  Free  Book.  Describes  and  Uiustrntes  many 
of  the  most  useful  electric  devices,  at  wonderfully 
email  prices.  AU  _practical.  The  lowest  price  In  the 
world  on  everytlung  electrical.  Agents  can  make 
liandsome  commissions  and  many  sales.  Write  for 
complete  Information. 
_0m6  ELECTBIO  WORKS,  CteTcIand.  Ohio. 


THE  NATIONAL  CONDUIT  &  CABLE  CO. 


iWinufaclurere 


FOR  TELEPHONE,  TELEGRAPH, 
ELECTRIC  LIGHT  AND  POWER. 


BARE  COPPER  WIRE  AND  CABLE,  PAPER  INSULATED  CABLES, 

Executive  Offices,  Times  Building,  NEW  YORK,  N.  Y 


CEMENT   LINED    PIPE   FOR    CONDUITS. 


SILVER-PLATED 
MIRROR  REFLECTORS. 

A  flat  Reflector,  for  use  with 
"^a  any  system  of  incandescent  elec- 
tric light,  where  it  is  desired  to 
spread  the  light  considerably. 
Its  silver-plated  mirror  plate 
lining  makes  it  most  effective  and 
pleasing,  and  always  as  good  as 
new. 

Convex,  reflecting  slightly  be- 
low the  horizontal  in    all  direc- 
tions.    Used  in  stores,  etc.,  for 
general  illumination. 
GET    OVR    PRICES. 

American    Reflector    <&,    Lighting    Co., 

27  1-273    FRANKLIN    STREET,    CHICAGO. 


ION! 

SIMPLE    AND    EFFECTIVE 

TROLLEY 
^ONNECTOR. 

WIRES    CAN    BE    SPLICED    IN    THREE    MINUTES. 
MADE    FOR    USE    ON    HEAVY    FEED    WIRES. 

THE  STANDARD   ELECTRIC  CO., 

113    W.    THIRD    ST.,    CINCINNATI,    O. 
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It 


fRANK  N.  PHILLPIS.  PhesideNT. 
C.  N.  WAGENSCIL,  TrCASuHCR. 


CUGCNt  r.  PHILLIPS. 
General  Manager. 


C.  ROWLAND  PHILLIPS,  Vtcc-Pnc«. 
O.  R.  REHIHGTON.  JR.,  Sec. 


AMERICAN  ELECTRICAL  WORKS, 


PKOVIDEXCE.  »,  1. 


BAREAND  INSULATED  ELECTRICWIRE, 


Railway 


ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  «ND  UNDERGROUND  USE. 
New  York  Stohe.  W.  J.  Watson.  26  Corllandt  St. 
Chicago  Store,  F.  E.  Bonolioe,  82  Lake  St. 

Montreal  Branch,  Eugene  F.  I'billiiis' Electrical  TVorks. 

MAIN  OFFICES  AND  FACTORIES,  PHILLIPSDALE,  R.  I. 


Six  Ytirt  with  Ganerti  Electric  Ccmpiny. 

THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  66  Broadway,    •    NEW  YORK  CITY. 

Pitant  Ciuies.        PtUnl  $ollcltln|. 


Electric  Heating  Apparatus. 

SEND  FOR  64-PAGE  CATALOGUE. 

"UNIT"  ENAMELED  RHEOSTATS 

The  Simplex  Electrical  Co., 
Cambridgeport,    Mass. 

CHICAaO,    Monadnock    Block. 


BULLOCK  ELECTRIC 
MANUFACTURING  CO. 

CINCINNATI,  U.S.  A. 


Direct  and  Alternating  Current 
Equipments  for  Electric  Light 
and  Power. 
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R  IM 


AMERICAN  ELECTRICAL  HEATER  CO. 

Manufacturers  Electric  Heating  Appliances, 
Write  for  cfltaioffuo.  1 93- 1 97  River  St.    DETROIT    MICH 


WE  BUY  OLD  BELTS 

OK  5CRAPS,  ANY  5IZB  OR 
CONDITION. 

WE  CLEAN,  REPAIR  AND  RENEW 

OLD  BELTS. 
LEATHER  PRESERVER  MFQ.  CORP. 

27  W.  MONROE  ST..  CHICAGO- 


Secured      quickly     through     Western 
Electrician  "Help  Wanted"  ads. 


BSTABLISHBD  1875. 

COMBINATION  OF 

Stow  Flexible  Shaft 

AND 

MULTI-SPEED  MOTOR. 

Practically  dust  and  water  proof.  For  PortaMe 
Drilllne,  Tapping.  Reaming,  Emery  Grinding,  etc. 
Write  for  Catalogue  and  Prices. 

STOW  MFG.  CO.,  Binghamton,  N.  Y. 

Gen'l  European  Agents,  Selig,  Sonnentbal  &  C*., 

85  Queen  Victoria  Street,  London,  England. 


^^-^  ^^M^^^M^.^  ^^m^M^^^ 


MR. 

INVINCIBLY 

STRONG'S 

extensive  experience  with  the 

STOMBAUQH 
GUY  ANCHOR 

for  properly  anchoring  telephone, 
telegraph,  electric  light  and 
street  railway  pole?,  has  con- 
vine  d  him  (as  well  as  thcu^ands 
of  others)  that  it  is  the  surest, 
strongest  and  most  inexpensive 
anchorirg  device.  It  is  made  of 
Mr.  Invincibly  Strong.  cast  and  wrought  iron,  and  gal- 

vanized when  de&ired.  The  rod  of  the  anchor  is  so  constructed 
that  it  can  neither  twist  nor  pull  out.  All  the  world  is  surprised  at 
the  strength  of  the  Stombaugh  Anchor.  We  are  anxious  to  have 
you  test  it.  We  will  ship  on  30  days'  trial— you  pay  for  them  if 
satisfactory  or  return  them  at  our  expense.  Ask  anjone  who  has 
used  Stombaugh  Anchors,  and  ihay  will  substantiate  ihe  claims 
made  for  them. 

WRITE     FOR     FURTHER     PARTICULARS 
OR    ASK    THE    MAN    YOU    BUT    SUPPLIES    FROM. 

W.N. MATTHEWS  &  BROS. 

603  CARLETON  BUILDING.  ST.   LOUIS.   MO. 


KELLOGG  SWITCHBOARD  and  SOPPLYC  0,, 

*  231     SO.    GREEN    ST.,    CHICAGO. 

WE  ARE   PREPARED    TO   FURNISH  BEST    QUALITY 


WIRE 


.A-in.  i3.xa.  rxc^l  ^  t  or 

$$TA7VDAiri>    PRODUCTS    IN    STOCK 


® -vs?"  i to  In  t>  o  ^  rd 


IMPROVED 
WARREN 


2,000  LIGHTS 


ALTERNATOR 

SANDUSKY 

OHIO 


NATIONAL  CODE  STANDARD 

"0.  K."  leatlierproof  Wire, 
Slof-Bnrnlng  Weatherproof 
and  Slow-BnrniDg  Wire. 

Prices  and  Samples  on  Application. 

Phillips  Insulated  Wire  Co., 

Office  and  Factory:  PAWTUCKEL  R.  I 


WE   CAN    PLEASE   YOU 

IN  THE  LINE  OF 

ELECTRICAL 
GLASSWARE 


AND  ARE  PREPARED  TO  FURNISH  YOU  WITH 

GLOBES  OR  SHADES  FOR  ALL 

TYPES  OF  LAMPS. 


OPEN  AND  ENCLOSED, 

OUTER  AND  INNER  ARC 

GLOBES  AND  SHADES. 


WRITE    FOR    CATALOGUE. 


THE  CENTURY  GLASS  CO,,  BELLAIRE.OHIO. 


tfl 


WESTERN    ELECTRICIAN 


February  15,  1902 


WAXTKD,  FOK  SAL,F  a„d 
similar  WAWT  COIiCHN  advertise- 
ments (jo  words  or  /ess),  Si-So  ar, 
insertion :  additional  zrords  jc  each. 
POSITIOX  WAXTED  advertise- 
ments  (jo  words  or  less),  St  oo  an  in- 
sertion: additional  zrords  sc  cult. 


POSITION   WANTED. 

A  i»tj>uloii  b\  a  tir>t-class  teU-|ilioiif  man  as 
manapf-r;  twelve  years'  ex|>crlfnce  In  all 
branches  of  the  business,  aianagerat  prest-nt 
of  exehaiijie  of  5(10  nieralwirs.  In  present 
[wsltion  two  .years.  Gilt  edge  references.  Keason 
for  clmnginK,  want  more  salarj-.  Address  BOX 
31,  care  Western  Electrician.  510  Marquette 
Hiilltllni:.  Chicago. 


WANTED. 


Some  electrical  and  mechanical  draftsmen  for 
switchboard  and  general  drafting  work.  Apply 
to  engineer  ot  drafting  department.  GF-XKRAL 
ELECTRIC  CO..  Schenectady.  >'.  V. 


WANTED. 

A  tirst-class  pacl<.er  and  shipping  clerk  for 
supplv  house  in  >Ilchigan.  State  experience 
and  salary.  Address  UOX  32,  care  Western 
Electrician,  510  Marquette  Building,  Chicago. 


WANTED. 

Reliable  all  around  men  who  understand  in- 
side and  outside  wiring,  to  go  with  large  central 
station  In  one  of  the  largest  cities  in  the  central 
part  of  the  country.  Siate  age,  experience  and 
salary  expected.  Address  BOX  03.  care  Western 
Electrician,  510  Marquette  Huilding,  Chicago. 


WANTED. 

An  unusual  opportunity  for  a  flrst-class  elec- 
trical engineer  and  road  salesman  that  can  each 
Invest  !52,500  in  electrical  supply  and  construc- 
tion business  in  the  best  district  on  the  Pacific 
f;oast.  Must  have  flrst-class  reEerences.  House 
established  for  ten  years.  Address  H.  M. 
WEARS,  446  Washington  Street,  Portland,  Ore. 


WANTED. 

A  thoroughly  competent  and  experienced  man 
as  engineer  of  an  eighteen  ton  Ice  and  five 
hundred  light  electric  plant  combined.  Must 
understand  Ice  and  electrical  machinery  thor- 
oughly. Triumph  ice  machine  and  Akron 
dvnamo.  Xew  plant.  Permanent  position  to 
right  man.  Address  SILVER  CITY  BEER  A 
ICE  CO.,  Silver  City,  X.  M. 


WANTED. 

One  sixty  K.  W.  or  seventy-live  K,  W,  12.'>  volt 
Generator  direct  connected  lo  high  speed  auto- 
matic engine.  State  age,  make  and  condition. 
Stephens  A  Tyler,  1505  Monadnock  block, 
(.'hicago,  III. 


WANTED. 

fiOft    Volt    Motors,    from    two    to    fifteen 

"rOsTeLECTRIC  CO.,  St.  Louis,  Mo. 


AGENCY    WANTED. 

Would  like  tocommnnicatewilhsomehou.se 
desiring  representative  in  New  York  City  and 
vicinity.  Am  famtllar  with  electrical  and  ma- 
chinery trades,  and  hold  responsible  salaried 
position  as  manager  sellln'.;  department  in  simi- 
lar line.  A  No  1  credential  offered.  Address 
••.I.  P.  R.."care  Western  Eiectrlclan,  193  Times 
Building.  N.  Y.  City. 


FOR  SALE. 


Going  out  of  bnsincs.  Cheap.  Complete 
factory  e(|ulpment  in  running  order,  for  the 
manufacliire  of  incandescent  lamps;  capacity. 
2.500  jier  day;  will  teach  and  divulge  all  our 
methods  of  making  the  lamp;  over  two  years' 
lease  This  Is  a  splendid  opportunity,  BOX  3U, 
cari-  Western  Electrician,  510  .^^arq^etIe  BUK'.. 
Chicago. 


200  NEW  10  VOLT  BATTERY  MOTORS, 

9S.OO     K^^^M. 

Wdlh'i  SoM  II  Co..  259  Wishlnjloa  SI.,  Newark,  N.  J. 


MACHINERY  FOR  SALE. 

Steam  engines  for  quick  shipment.  50,  80, 
luO  and  125  horsepower.  IDEAL  self-oiling 
engines.  Write  a  postal  card  for  catalogue, 
mentioning  the  Western  i:ic-ctrlci;in. 

A.  L.  IDE  &  SONS.  Manufacturers. 

SPRINGFIELD.  ILL. 


FOR  SALE  CHEAP. 

One  80  light  GH  Ampere  Wood  Arc  Dynamo. 
Slxty-tlve  Double  Carbon,  (.Mutch  Feed.  Wood, 

Open  Arc  Lamps.  0^  amp 
One  5'-  inch  Shaft,   12  inch  Face.  6   feet  10 
inches  Diameter,  Medart  Clutch  Pulley. 
All  in  tlrsl-class  operative  condition. 
MUNICIPAL  ELECTRIC  LIGHT  PLANT, 

CONNEAUT,  0. 


FOR   SALE. 

1  Right  Hand  Beck  Engine,  15x15. 

1  Left  Hand  Becl<  Engine,  15x15. 

3  H.  I.  30  K.  W.  125  Voit,  Speed  1250. 
Tiiomson- Houston  Incandescent  IVIachines. 

2  L.  D.  2  35   Light.  2,000  C.  P.,  T.-H.  Arc 

IVIachines. 

2  K.  25  Light,  1 ,200  C.  P.,  T.-H.  Arc  Ma- 
chines. 

2  H.  I.  Incandescent  Armatures  for  30  K.  W. 
Machine. 

1  L.  D.  2  Armatures. 

1  K.  Armature. 

2  16x60- inch  Armature  Tubular  Boilers. 
50T.-H.  Open  Arc  Double  Carbons,2,000  C.P. 
1 5  T.-H.  Open  Arc  Single  Carbons,  1 ,200  C.P. 

For  prices,  inquire  of 

C.     F.    MARTIN,    Vice-Pres, 

Box  694.  FORT  SCOTT,  KANi!. 


FOR  SALE. 

To  highest  bidder,  about  April  1st,  1902. 
One  75  K.  W.  "Wood"  Alternator,  1,000  or 
2.000  volts,  16.000  alternations,  complete  with 
Exciter  (one  extra  armature  for  Exciter), 
Switchboard,  including  all  instruments.  Two 
Brush  arc  machines.  Go-light  capacity  each, 
both  complete  with  ammeters  and  one  extra  in- 
terchangeable armature.  120  Brush-Adams 
double  carbon  arc  lamps.  No.  31.  All  the  above 
apparatus  now  in  use  and  in  flrst-class  condi- 
tion, most  of  it  as  good  as  new.  Reason  for  sale 
of  aljove  apparatus  is  complete  change  of  sys- 
tem.   Address  for  further  information 

P.  S.Joy,  Supt.,  Marshall,  Mich. 


ESTABLISHED 
BUSINESS 
FOR  SALE. 

Owing  to  ill  health  must  seek  otiier  climate  ; 
$10,000  will  buy  a  complete  old  established 
wholesale  electrical  and  meclianical  specialty 
business;  S2.000  net  unniial  income  ;  anyone 
desiring  to  purchase  will  have  free  access  to 
examine  books  showing  profits  of  present  and 
previous  years.    Answer 

C.  S.  DU    MONT, 
47  Jewett  BIdg.,  Buffalo,  N.  Y. 


I 


REAL  BARGAINS  IN  DYNAMOS  AND  MOTORS. 

15  H.  p.  •■F.ddv,"  Sien.ilfi:  10  H.  P.  "Detroit."  $110.00;  4  H  P.  ■'Standard,"  S75.00;  3  B.  P. 
"Slaltery."S50.oO:  1  H.  F.  "Detroit,"  $40.00;  «  H.  P.  "Kdison,"  J30.00;  >J  H.  P.  "Wagner,"  $6.00; 
"Crocker-\V heeler"  battery  motor,  112.00.  UlfNAMOS— 50  light,  $80.00;  4U  light,  $70.00; 
30  light,  $50.00;  20  light,  840.00;  12  light,  J30,00;  300  gallon  Zucker  &  Levitt  plating  dynamo 
*45.nO;  100  gallon  Eddy  Plating  dynamo,  $30.00.    Brush  arc  lamps,  complete,  $4.00. 

Every  Machine  Guaranteed.    Repairing  Solicited.    Second-Hand  Machines  Wanted. 
AMBER  ELECTRIC  MFG.  CO.,     Magnet  winding  and  Messenger  Call  Boxes.    60  W.  Monroe  St.,  Chicago. 


C?*.. 
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regory: 

ELECTRIC  CO. 

54-62  5.CLI/HT0N  5T.  CHICAGO 


One    30-k.  w.  General  Electric  alternator. 

One    RO-k.  w. 

One    7n.k.  w. 

Two  i20-k.  w.       "  ■'  " 

One    30  k.  w.  Weatlnghouse 

One    45-k.  w.  "  " 

Two  60-k.  w.  " 

One    60-k.  w.  "  "       60  cycle. 

One    75-k.  w.  "  "       GO     " 

One  200-k.  w.  Wood  "     lys     " 

One    75-h. p.,  Wesllnghouse  Induction  motor. 

Send  for  our  Monthly  Bargain  Sheet  with  net 
prices  on  machines  In  stock  at  our  works.  All 
apparatus  fully  guaranteed. 


SECOND-HAND 

Dynamos  and  Motors. 

We  invite  correspondence 

with  those  wishing  to 

buy  or  sell. 


SCHUREMAN  &  HAYDEN, 

140  S-  Clinton  St.,  Clilca(o. 


U.S. METAL  P0Lisn;rw&E 


POLISHES  ALL  METALS. 


ONST.lNDIflNflPDLlSJHD,' 


CORLISS  ENGINES. 

Rebutit  and  fieady. 
920  H.  P.,  31x60  George    H.    Corliss. 
650  H.  P.,  2Sx60  Lane  &  Bodley  Corltes. 
625  H.  P.,  28x48  St.  Louis  Corliss. 
40O  H.  P.,  24x42  St.    Lonls    Corliss. 
300  H.  P.,  20x43  Harris   Corliss. 
300  H.  P.,  20x48  Wheelock    Corliss. 
200  H.  P.,  18x36  Sioux    City    Corliss. 
ISO  H.  P.,  16x42  Harris  Corliss. 
ISO  H.  P.,  16x42  Hamilton    Corliss. 
150  H.  P.,  14x42  Allls    Corliss. 
125  H.  P.,  14x24  Cooper  Corliss. 
lOO  H.  P.,  12x36  Harris   Corliss. 

AUTOMATIC  ENGINES. 

250  H.  P.,  13    and    20!4xl5     Armlngton    ana 

Sims  cross-compound. 
175  H.  P.,  1014  and  18x18  Williams  Tandem 

compound. 
150  H.  P.,  15x14   Ideal. 
125  H.  P.,  14y,xl6    Rice. 

BOILERS. 

1  560  H.  P.   Heine   Safety,   150  lbs.   steam. 

10   SO  H.  P.  60x16  Tubular,  90  lbs.  steam. 

Alt  Apparatus  Fully  Guaraateed. 

Write  for  Stock  List  No.  15. 

W.     W.     WHITEHEAD     COMPANY, 

Sales  Offices,  206  Dearborn  St,  Chicago. 


DON'T  THINK 

That  you  can  keep  posted  as  to 
what  is  going  on  in  the  western 
electrical  field  without  reading  the 
Western  Electrician.  It  is  the 
t'.lectrical  newspaper,  and  if  you 
are  not  a  subscriber  you  will  find  it 
to  your  advantage  to  become  one 
at  once. 

«3.00per  year; 

f  1.50  for  six  months. 

ELECTRICIAN  PUBLISHING  CO., 

Suite  510  Marquette  BIdg.,  CHICASO. 


FOR  IMMEDIATE  SHIPMENT. 


125-cycIe  Alternators. 

1  150  K.  W.  Wood. 

4  100  K.  W.  Westingbouse. 

2  100  K.  W.  Slattery. 

1  120  K.  W.  Slattery. 

2  70  K.  W.   Tborapson-Houston. 

IIO-VOLT  6ENEKATORS. 

2  65  K.  W.  Jenny. 
2  60  K.  W.  Tliorapson-Ryan. 
1  60  K.  W.   Siemens  &  Halske. 
1  50  K.  W.  Thompson-Houston. 

1  50  K.  W.  Western   Electric. 

2  40  K.  W.  Jenny. 

1  30  K.  W.  Western   Electric. 
And  many  smaller. 


AUTOMATIC  ENGINES. 

300  H.  P.  14x23x16    New    York    Safety    Tan- 
dem. 
250  H.  P.  Williams  Vertical   Compound. 
14x16  New  York   Safety. 
14x12  New  York   Safety. 
13x12   Pbcenlx. 
15x12  IdeaL 
12x13   Ball. 
12x18  Taylor. 
10x15  Weston. 
10x10    Ideal. 
7x  9  New   York   Safety. 

CORI-ISS  ENGINES. 
34x60  O.   H.   Corliss. 
26x48  Pishklll  Corliss. 
20x48  Wheelock  Corliss. 
14x42  Allls  Corliss. 

BOILERS,  PDMPS,  MOTORS,  ETC. 
Write    for    price    list    No.    37. 


ILLINOIS  MAINTENANCE  COMPANY, 

204  Dearborn  St.,  E.  H.  CHENEY,  Manager.  CHICAGO. 


M'CORMICK  TURBINE. 

On  Vertical  or  Horizontal  Shaft. 
Especially  Adapted  for  Electrical  Workk 

Qlves  a  higher  percentase  of  useful  effect  than  any  other  water-wfaeol 
heretofore  made.  All  sizes,  rlgbt  and  left  hand,  are  built  from  patterns  per- 
fected under  systematic  tests  in  the  Holyoke  Testing  Flume. 

Parties  having  power  plants  which  are  unsatisfactory,  and  those  contem* 
plating  the  improvement  of  powers,  will  find  it  to  their  interest  to  confei 
with  us,  as  we  are  wllllns  to  guarantee  results  where  others  have  failed,  na 
matter  what  make  of  turbine  has  been  In  use.  STATE  RBQUIRBTIBNTJ 
AND  SEND  FOR  CATALOQUB. 

S.  MORGAN  SMITH  CO.,  York,  Pa. 


When   in 

position 

the 


search  of 
advertise 


Western  Electrician. 


Only  10  Cents  Each 

Practical  Books 

ON 

Electricity. 

How  to  make  a  dynamo. 

How  to  make  a  telephone. 

How  to  make  an  electric  motor. 

How  to  make  a  storage  battery. 

How  to  make  a  Wimhurst  electric  machine. 

How  to  make  a  magneto  machine. 

How  to  make  a  medical  Induction  coll. 

How  to  make  a  pocket  accumulator. 

How  to  make  a  plunge  battery. 

How  to  make  a  voltmeter. 

How  to  make  a  galvanometer. 

How  to  make  a  hand  dynamo. 

How  to  make  a  talking  machine. 

How  to  make  a  'a  H.  P.  dynamo  or  motor. 

How  to  make  a  toy  motor. 

How  to  make  an  electric  bell. 

How  to  make  a  telegraph  instrument. 

These  books  are  Illustrated  and  will  be 
sent  prepaid  on  receipt  of  price. 

Electrician  Publ'g  Co., 

BIO  Marquette  Building, 
CHICACO. 


PHOTOGRAPHS 

Have  you  placed  any  Plants,  Ma- 
chinery, Etc.,  in  or  near  New  York 
that  you  wish     photographed  ? 
C.  L.  THOMPSON, 

Special  Pholographer,  1705  3rclAte., WeWYork. 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

SEND  FOR  CIRCULAR  AND  PRICES. 

THE  LECLANCHE  BATTERY  CO., 

Ill  to  117  East  13Ut  St.,  N.  Y. 
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BREWST 

SIGN  REKPT 


A  SYSTEM  OF  UNITS 

>i»)m  wlik*  may  i»  qtUfkJy  toronvl.  »li-«'(i  tuil  lnst»!U<4 
inxORVTIO>S(>F    (.KYSTYLK 


THE  CONNBCTtNa  LINK. 

^4,iusuibte  fortaAt5*>n  ^vf  aay  desired  ilt^si-rti. 

Sfmptef  Practice} !  InexpensWe! 

f£i^i*t>eii^3b3e  tf>  fh^KWers  or  Merchants  4<^sirlng  io  iccep 
ubjr^itat  ot  tht?  times  !>> 

EUEOTRJCAt.  A0VERTISINO. 


ELECTRtCAi. 
SUPPUY 
DEALERS  and 
CEHTRAL 
STATIONS  or 
fttUMINATlNC 
COMPANIES 
CEHERAS.LY. 


PAtEHTEO  wo  a,  <53j 

Aft    3  igio 


SOLE  MANUFACTURERS, 

THE  EIE0IRIC  KOfOR  t  ipiPiEMT  CO., 


I 

k,xJ3-}5   Beaver  Street, 


HEWARK,    N.  J. 


\i'S  VICTOR  TURBINE 


mounted  on  h-rizontal  shaft  is  shown  by  the  cut  herewith.  The  water 
is  discharged  at  one  end  through  the  draft  tube,  and,  in  this  case,  the 
usual  erd  thrust  connected  with  single  ^wheels  is  entirely  provided  for. 
The  high  speed,  close  regulation,  great  capacity,  high  efficiency,  perfect 
cylinder  gate  and  steady  motion  are 


SALIENT 
FEATURES 
OF  THE 
VICTOR 
TURBINE. 


We  make  a  specialty  aho  of 


STFAM  AND  POWER  PUMPING  MACHINERY  FOR  ALL  PURPOSES. 
AIR  COMPRESSORS  FOR  THE  AIR  LIFT  SYSTEM  AND  GENERAL  USE. 
JET  AND  SURFACE  CONDENSERS,  AIR  PUMPS,  VACUUM  PUMPS, 
STILWELL'S  FEED  WATER  HEATERS. 
OIL  MILL  MACHINERY  AND  FILTER  PRESSES. 

If  interested  address 

The  Stilwell-Bierce  &  Smith-Vaile  Co., 

257  Lehman  St.,  DAYTON,  OHIO,  U.  S.  A. 

NEW  YORK,  141   Broadway.  PHILADELPHIA,  612  Arch  SL 

BOSTON.  73  Oliver  St.  CHICAGO,  311   Dearborn  SI. 

NEW  ORLEANS,  304  Hennen  BIdg.  LONDON,  E.  C,  97  Queen  Victoria  SL 

DALTIIUORE,  315  Equitable  BIdg. 
UUFKETTER  4  BENDIT  M.  E.  CO..  Sales  Agents,  810  Olive  St.,  ST.  LOUIS,  MO. 
E.  F.  AUSTIN,  Sales  Agent,  Smith  Block,  PITTSBURG,  PA. 


SOMETHING  NEW. 


Intercommunicating  Telephone,  Automatic 
Button  Switch,  Automatic  Reset,  Common 
Return  or  Metallic  Circuit  Battery  or 
Magneto  Call,  Individual  or  Centralized 
Talking  Batteries. 


THE    MOST    PERFECT    INTERCOMMUNICATING 
TELEPHONE    EVER    MADE. 


Manufacturers    of    Highest-Crade    Telephones   and    Switchboards    for 

Exchanges,  Toll  Lines,  Interior  Systems,  Hotel 

Equipment  and  Street  Railways. 


COUCH    &    SEELEY    CO. 

26   BINFORD   STREET,   BOSTON,   MASS. 

We  are  sole   makers  of  genuine  Couch  &  Seeley  Co.  apparatus. 
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OUR    DRY    BATTERY 
CABINET  WALL  SET. 

BATTERY  CALL. 

Lonfi  Distance  Transmitter. 

Bipolar  Permanently  Adjusted  Receiver. 

Centrally  Pivoted  Adjustable  Ringer. 

Loud,  Clear  Toned  Gongs. 

Self-Contained  Switch  Hook,  Platinum  Con- 
tacts. 

Concealed  Cord  Fastenings. 

Adjustable  Transmitter  Arm  with  Concealed 
Cord. 


COMPACTNESS 
AND  UTILITY 
COMBINED. 


OUR  DRY  BATTERY 
WALL  SET. 

GENERATOR  CALL. 

Other  equipment  same  as  above. 
A  model  instrument. 


WRITE  FOR  ESTIMATES  ON 

Full  Common  Battery  Systems. 

OURS  IS  A 

REAL  Common  Battery. 


STERLING  ELECTRIC  CO., 


Branch  Office: 

I  260  Monadnock, 
CHICAGO. 


Main  Office  and  Factory, 

LAFAYETTE,    IND. 


IDEAL  SELECTIVE  LOCK-OUT 
PARTY  LINE  SYSTEM   Sfr"'' 

RINGS  ONLY  PARTY  WANTED  AND  LOCKS  ALL  OTHERS  OUT. 


IDEAL  AUTOMATIC 
EXCHANGE  SYSTEM 


FOR 

FARMERS'  LINES  and 

SMALL  TOWNS. 


SWITCHBOARDS 

ANY    SIZE. 


KRIDGIXG,  SERIE(«  ANU 
CEXTRAL  £\ER€iV 

TELEPHONES. 


WRITE  US  AND  WE  WILL  TELL 
YOU  ALL  ABOUT  IT. 


ESTIMATES    FURNISHED    UPON    APPLICATION. 

THE  U.  S.  ELECTRIC  MANFG.  GO. 

aOOO    ETNA    STREET,    BUTLER,    PA, 


KOKOKHO  TELEPHONES 

\A/EII  Sa1:is-fy  YOU. 

NOTHINCIN  FRONT  OF THBM. 
Write  ns  for  yarticalars. 

KOKOMO  TELEPHONE  &  ELECTRIC  MFC.  CO., 


No. 

ao. 


KOKOMO,  IND. 


Continental  Telephone  Construction  Co. 

GENERAL  CONTRACTORS  FOR  TELEPHONE,  ELECTRIC 
LIGHT,  HEAT  ANO  POWER  PLANTS. 

TACOMA  BLDC,     CHICAGO. 


-IIME 

LEIGH  FOUR-PARTY  LINE  SELECTIVE  SIGNALING  SYSTEM. 

Our  instruments  worli  perfectly. 

Ttiey  need  absolutely  no  adjustment  for 
any  line  condition. 

No  relays  or  springs  to  get  out  of  order. 

Do  you  l<now  that  you  can  give  satisfac- 
torily low  rates  only  with  perfectly  working 
party  lines? 

The  saving  In  line  construction  and 
switchboard  apparatus  Is  enormous  ! 

Low  rates  mean  doubling  your  patron- 
age and  Increased  revenues  and  dividends. 
It  is  to  your  advantage  to  use  party  lines. 
This  is  no  step-by-step  system,  and  our 
'phones  operate  with  power  generators  or 
pole  changers.  Well  adapted  for  small 
exchanges.  Particulars  and  estimates 
furnished  on  application. 


WRITE  ALSO  ABOUT  OUR 
SIMPLEX  TOLL  COLLECTOR. 
SAFE -SIMPLE- DURABLE. 


METROPOLITAN  TELEPHONE  AND  ELECTRIC  CO., 

76    FIFTH    AVENUE,    CHICAGO. 


BOSTON  CABLE  CLIP 

THE  STANDARD  EVERYWHERE. 


ADJUSTABLE  TO  ANY  SIZE  CABLE. 

STRONGEST.     SIMPLEST.     BEST. 


CHASE-SHAWMUT  CO, 

BOSTON, 

SOLE   MANUFACTURERS. 
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SWITCHBOARDS  and 
TELEPHONES 

That  free  you  from  all  troubles. 

CENTRAL  ENERGY  SYSTEMS. 

Send  for  Catalogues. 
Correspondence  Solicited. 

YOU  NEED  GOOD  APPARATUS. 
WE  MAKE  IT. 

We  can  tielp  you  to  start  right  and  earn  dividends. 


200  Capacity  Eureka  Switchboard. 


EUREKA  ELECTRIC  CO., 

CHICAGO,  U.  S.  A. 


A  GOOD  FEATURE 

KELLOGG  APPARATUS  !S 
MADE  IN  ONE  GRADE- 

THE    HIGHEST. 

There  are  no  second  grades  for  those  who  want  cheap 
apparatus  or  to  sell  tliose  who  are  unable  to  tell  high  grade 
apparatus. 

To  have  a  KELLOGG  'phone  means  to  want  more  of  them. 

The  telephone  we  sell  the  farmer  is  the  same,  as  far  as 
talking  and  receiving  qnalities  are  concerned,  as  those  we 
sell  to  the  largest  exchanges  in  the  United  States.  This  is  a 
fact  that  should  not  belo.st  sight  of  when  buying  telephones. 

KELLOGG  transmitters  are  as  near  perfect  as  the  finest 
timepiece.  Tests  on  long  distance  lines  prove  them  superior 
10  the  "IJell  Solid  IJack."  The  novel  construction  of  the 
diaphragm  makes  it  impossible  for  packing  to  take  place. 

KELLOGC  TRANSMITTERS  ARE 
GUARANTEED  FOR  FIVE  YEARS. 

Kellogg  receivers  are  the  highest  grade.  The  shell 
alone  costs  us  two-thirds  the  selling  price  of  other  receivers 
on  the  market. 

KELLOGG  SWITCHBOARD  &  SUPPLY  CO., 

Correspondence  Solicited.  229  S.  Creeii  Street,  CHICAGO. 


INTERNATIONAL 

KEY 


(patented) 


PRICE  ON  APPLICATION. 


LONG  SPRINGS 

avoid  breaking. 

DOUBLE  MOUNTING 

Saves  l<ey  shelf  space. 
Requi-es  one  key  cable  only. 

Especially  adapted  for  large 
multiple  and  trunking 
boards,  where  the  proper 
number  of  keys  on  small 
key  shelf  is  desirable. 

GERMAN    SILVER    SPRINGS. 
PLATINUM  CONTACTS. 

TELEPHONES    central     Energy. 
ICLCrnuntJ    Generator  Call. 

rrtJn''k'rng  SWITCHBOARDS 

FOR  ANY  SIZE  EXCHANGE. 


INTERNATIONAL  TELEPHONE  MFG.  CO, 

HARRISON  AND  CLINTON  STS.,  CHICAGO,  U.  S.  A. 


T^ephone  Troubles 

"^  ARE  UNKNOWN  WHEN  OUR 

CENTRAL  ENERGY  SYSTEM 


Is  Installed  in  Your  Exchange. 

IT  REPRESENTS  THE  HIGHEST  TYPE  OF  MODERN 
TELEPHONE  APPARATUS  AND  IS  PERFECT 
IN  EVERY  DETAIL. 


Our  Line  of  TELEPHONES,  SWITCH-IOARDS, 
PROTECTIVE  DEVICES  Is  Compiete. 


No,  34  Central  Energy  Telephone, 


AMERICAN  ELECTRIC  TELEPHONE  CO., 

36-58  W.  Jackson  Boulevard,        CHICAGO,  U.  S.  A. 


THE  STROMBERG-CARLSON 
TELEPHONE  NIFG.   CO. 


in 

"3 

C 

13 

3 

V) 


o 


70-82  W.  Jackson  Boulevard, 
CHICAGO,  ILLS. 


Success 

Comes  only  to  those  telephoneexchangeswhich  use  the 
BEST  material.  If  you  use  our  goods  success  is  assured. 

We  can  supply  EVERYTHING    USED  WITH  TELEPHONES. 

No  order  too  small  for  attention  or  too  large  for  our 
capacity.  Rapid  deliveries  our  rule  and  each  order 
filled  with  care.    Large  stocks  always  on  hand. 

Telephones,  every  style  and  grade.  Long  and  short 
backboards.  Elegant  finish  and  design.  Prices  that 
will  suit.  Hard  rubber  receivers.  Oak  or  walnut  wood- 
work. New  ideas  in  magneto  bells.  Each  instrument 
guaranteed. 

All  kinds  of  telepbone  supplies.  New  parts  for  old 
telephones.    Double-pole  receivers. 

Electricians'  tools.  Lightning  arresters,  carbon  and 
fuse.  Extension  bells— standard  and  bridging.  Circuit- 
closers.  Transmitters  of  various  styles.  Repeating 
coils.  Induction  coils,  construction  materlalof  all  kinds. 


No.  1.    Desk  Telephon*, 


WRITE  FOR  CATALOGUE. 

CentralTelephone&  Electric  Co., 

909  MARKET  STREET,  ST.  LOUIS.  MO. 


Moon  FuseTerminal  Head. 

IT  HAS  A  RECORD. 


Has  never  lost  a  cable,  while  in  extensive  use 
for  years.  Once  installed,  it  is  permanent, 
requiring  no  further  thought  or  attention, 
except  to  re-fuse  or  transpose  wires 


THE  CABLE  IS  SEALED  FOR  ALL  TIME 
AND  IS  SAFE  FROM  INJURY. 

Why  take  chances?    A  cheap  equipment  is  not  economical. 


WBITE    FOB    CATALOCillE, 

THE  MOON  MFG.  CO., 

43-49  South  Canal  Street,  Chicago, 


i6 
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INDUCTION  COILS 

To  any  specifications  with  either 
INSULATED   or   BARE   Wire. 

Prices   on    application. 

VARLEY  DUPLEX  MAGNET  CO., 


S'4  JLake  St.,  Chicago. 


Phillipsdale,  B.  I. 


THE    IMPROVED 

GRIGGS  DESK  TELEPHONE 

HOLDER  AND  BRACKET. 

(Patent  applied  for.) 
It  fa  iodispensablo  to  every  one  using  a  telciihone 
on  a  desk.  Saves  its  cost  a  dozen  times  ovwr.  Is 
both  a  time  and  monej'  saver.  Saves  time  and 
trouble  of  lirting  phone  otE  desk  when  locking  it. 
or  placing  on  clesii  after  being  unlocked.  Noneces- 
8ity  for  using  desk  slide  as  holder,  and  llius  pre- 
venting access  to  di'awers.  Kohandling  of  phone 
at  all  necessnrj-.  No  more  accidental  upsettinn: 
and  breaking  of  phone,  as  our  improved  telephone 
holder  prevents  it  all .  Your  telephono  instantly  in 
place  when  needed,  and  just  iis!  i|Uii'kly  "iit  ft  tlw 
way  when  not  wanted.  Its  nu-rit  iiiil-;1  iijjiienl  lit 
once  to  every  telephon»  user.  Pri^e  $'J  im  Uiiiinin- 
teed  to  cive  satsiTaction.  Tan  bv  udjusti'd  to  lit 
any  size  base.  Discount  to  the  trade.  Loi.-al  repre- 
sentatives wanted  in  evei-ycity  of  ttieUnitedState.^. 

THE  GRtGGS  MFG.  CO.,  79  Fifth  Ave..  Chicago.' 


2  BATTERY  CALL  TELEPHONES  $4.50 


GOOD  FOR  600  FEET. 
METALLIC  LINE  FOR  INTERIOR  USE. 


2  MAGNETO  CALL  TELEPHONES  $7.50 

GOOD    FOR    3    MILES. 

SINGLE  IRON  WIRE   FOR   PRIVATE   LINES, 
BATTERIES  ARE  INCLUDED. 

FARR   &    FARR, 

110  W.  JACKSON   BLVD.,         CHICAGO. 


Write    for    a 


Catalogue 


describing   the   features 
of  the  ... 

UNION 

TELEPHONE 
SWITCHBOARD 


Every  point  in  design  and  oper- 
ation meets  the   most  ex- 
acting demands  of 
modern 
switchboard    practice. 


TMi 


Union  Switchboard  Co 


•♦•♦•♦I 

I  The   Inspector 

AND 

Trouble  Man. 

By  A.  E.  DOBBS. 

v«««««««««««^*W4^  '*^:**^'4W^^0***4:^nn  <««4v««««««««««« 

Full  of  information  and  diagrams  for  the  operator, 
exchange  owner,  exchange  manager,  inspector,  trouble 
man,  lineman. 

A  complete  description  of  telephones  and  their 
troubles.  How  to  find  and  remedy  them,  together 
with  working  plans  for  exchange  construction,  complete 
with  diagrams  of  all  up-to-date  telephones  and  switch- 
boards. 

This  is  a  practical  book,  written  in  plain  language, 
and  for  anyone  interested  in  telephon}'. 


I 


♦ 

♦ 

t 

♦ 

♦ 
♦ 
♦ 
♦ 
♦ 

♦ 


Mailed  anywhere  on 
receipt  of  price  .  .  . 

No    technicalities. 


ONE  DOLLAR. 

Substantially  bound    in  cloth. 


ELECTRICIAN  PUBLISHING  CO., 

510  MARQUETTE  BUILDING,  CHICAGO. 


♦♦•♦•♦•♦•♦•♦•♦•♦•♦•♦•♦•♦•♦•♦•♦i 


The  Telephone  Company  of  America 

Long  Distance,  Central  Energy  System. 

The  only  up-to-date  lOo  per  cent,  system,  full  patent 
protection. 

The  only  first-class  system  at  a  cost  admitting  of 
no  competition. 

The  only  system  that  can  be  supplied  to  the  public 
at  two  cents  per  call. 

The  only  system  that  can  be  installed  in  every 
house,  ofBce,  mill,  shop  or  other  place  of  business  at 
two  cents  per  call  and  insure  shareholders  a 
handsome  profit  on  their  investment. 

The  aim  of  the  Telephone  Company  of  America 
is  to  place  a  telephone  in  every  house  and  place  of  busi- 
ness and  to  limit  the  charge  for  its  use  to  two  cents 
per  call,  the  same  as  for  sending  a  letter. 

Installation  on  this  plan  admits  of  no 
competition. 

By  this  system  the  telephone  service  will  be  in- 
creased to  twenty  times  its  present  volume,  its  value  to 
investors  will  be  many  times  greater  than  that  of  any 
other  system,  while  the  cost  of  service  to  the  public  will 
be  only  two  cents  per  call,  or  one-third  the  lowest 
present  rates. 

The  central  office  and  station  telephone  apparatus 
are  of  the  highest  excellence  in  quality  and  appearance. 

For  particulars  write  or  call  at  the  office  of 

THE   TELEPHONE  COMPANY  OF  AMERICA 

719-721  Thirteenth  Street  N.  W.,  WASHINGTON,  D.  C. 
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CHICAGO  OFFICE: 

1526  Monadnock  Building. 

ice. 

eAUL-   engine:  co., 

ERIE,   PENNSYLVANIA. 

HIGH-GRADE 


ENGINES 

VERTICAL  AND  HORIZONTAL. 
AUTOMATIC  AND  THROTTLING. 
BELTED  OR  DIRECT  CONNECTED. 

GUARANTEE    PERFECT    REGULATION    FOR     ELECTRIC     LIGHTING 

AND    POWER    SERVICE   FROM    2   HORSEPOWER 

TO   50  HORSEPOWER. 

W.  BAYLEY  &  SONS  CO., 

MILWAUKEE,    WIS.,  U.  S.  A. 


The 

Pioneer 

Limited. 


Famous 
Train 


of  the 
World. 

Chicago— St.  Paul— Minneapolis 

VIA 

The  St.  Paul  Road. 

(Chicago.  Milwaukee  &  St.  Paul  Ry.) 

Equipment  and  Service 
Unequaied. 

Time  tables,  maps  and  information 
furnished  on  application  to 

F.  A.  MILLER,  General  Passenger  Agent, 
Chicago,  ID, 


FlFFFRFYS"'' 

;ULr    1    IlL   1  TRANSMISSION 

I'llilljllli'  \ 

\t      FOR  CATALOGUE, 

V                        ADDRESS 

I  THE  JEFFREY  MFG.'CO. 
1          COLUMBUS,  0. 

rSheetSteel  Indian  Canoes\ 

I  Nen-cinkkbls  Kad  iDdestructiblo.  14  feet  long,  89  inch  beam.  I 


ITwenty-Two  Dollars,  Net    S^Eia?Kli?^Bo?Tj 
.  W.  n.  UlTLLINS,  iBItepotSt.,SAI.EM,OHIO*^ 


PLACE     YOUR 

"Want"  and  "For  Sale" 
advertisements  in  the 

WESTERN  ELECTRICIAN. 

Immediate  Returns. 


SAMSON  TURBINE 

uPRicHr  and  horizontal 

FOR 

ELECTRIC  POWER  and  LIGHTING  PLANTS. 

SPECIAL  FEATURES: 

Blgb  Speed  and  Efficiency,     Great  Strength.    Balanced 
Gate.     Close  Regulation  and  Steady  Motion.     Great  Power  in 

limited  penstock  room.  Special  attention  given  to  designing  for 
difficult  situations.  Write  for  pamphlet  I,  stating  your  Head  and 
Power  required. 

lAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.  S.  A. 


Faster  than  ever 
to  California 


CHICAGO 

6-  NORTH-WESTERN 

RAILWAY 


THE  OVERLAND  LIMITED  leaves 

Chicago  6.30  p.  m.  daily  via  Chicago- 
Union  Pacific  &  North-Weaterr.  Line,  ar- 
rives San  Francisco  5.15  afternoon  of 
third  day  and  Los  Angeles  7.45  next 
morning.  No  change  of  cars;  all  meals 
in  Dining  Cars.  Buffet  Library  Cars 
•with  barber.  The  best  of  everj'thing. 
The  Pacific  Express  leaves  10.30  p.  m. 
daily.  Tourist  Sleepers  daily  to  Califor- 
nia and  Oregon  and  personally  conducted 
excursions  every  Wednesday  from  New 
England.  Send  4  cents  postage  for 
"California  Illustrated"  to  Chicago  & 
Nqrth-Westem  Railway, 

4di  BroidTray,  .  Vew  Yorfc|4J5  ^Toe  St..  ■  Clndonaa 
fci  Ches't  St..  -  Philadelphia  507  Smithfield  St..  Pittsburg 
jCS  WaiMcgton  St.,  Boston  034  Superior  St.,  -  Clereland 
301  M&ia  St.,  •  -  Biiffilo  17  Campus-Mirtius.  I>etrolt 
■nCUffcSt...    •     Oicfo  ti£iA(St.,Eut.ToroKto,Oat. 


Zl  GREAT  NORTHWEST 


The  Wisconsin  Central  Ry,  will  take  you  there 
in  proper  shape.  Daily  trains  at  convenient 
hours  leave  Chicago  from  Central  Station,  12th 
St.  and  Park  Row  (Lake  Front),  for  St.  Paul. 
Minneapolis,  Ashland,  Duluth  and  the  North- 
west. Pullman  Sleepers  are  attached,  and  meals 
in  dining  cars  are  served  a  la  carte.  Jiearest 
ticket  agent  can  give  you  further  information. 

JAS.  C.  POND, 

Gen'l  Pass.  Agent, 

3Iilwaukee,|Wis. 


Graphite  Brushes 

That  have  been  fully  tested  and  proved  superior  to  any  in  the  market. 
We  shall  be  pleased  to  send  sample. 

JOSEPH  DIXON  CRUCIBLE  CO.,    -     Jersey  City,  N.  J. 


Half  Rate  to  Toronto. 

February  23,  24  and  2.j,  the  Wabash  Road  will 
sell  excursion  tickets  from  Chicago  to  Toronto 
and  return,  at  one  fare  ($12.40)  for  the  round 
trip.  This  IS  on  account  of  the  convention  of 
the  Students' Volunteer  Movement  for  foreign 
missions.  Tickets  will  be  good  to  leave  Toronto 
returning  until  IMarcb  5,  inclusive.  Write  for 
time-cards.    Ticket  Office,  97  Adams  Street. 


Through 
Colorado 
and  Utah 


^wmms 


110  GRAND 


Offer  to  the  tourist 
and  the  trans-continental  traveler  the 
choicest  resorts  and  the  grandest  scenery  in 
Colorado,  Utah  and  New  Mexico.  This 
route  has  Iwo  separate  and  distinct  lines 
through  the  Rocky  mountains,  all  through 
tickets  being  available  via  either.  The 
direct  line  to  Cripple  Creek,  the  greatest 
gold  camp  on  earth.  Three  trains  daily  with 
through  Pullman  palace  and  tourist  sleeping 
cars  between  Denver,  San  Francisco,  Los 
Angelesand  Portland,  and  Chicago,  St.  Louis 
and  San  Francisco.  The  best  line  to  Utah, 
Idaho,  Montana,  Oregon  and  Washington 
via  the  "Ogden  Gateway."  Write  S.  K. 
Hooper,  G.  P.  it  T.  A..  Denver,  Colo.,  for 
illustrated  descriptive  pamphlets. 


CHICAGO    AND   FLORIDA  SPECIAL. 


Via  Big  Four  Route. 

Through  sleeping  car  from  Chicago  to 
Jacksonville  and  St.  Augustine  commen- 
cing Jan.  6,  leaving  Chicago  i  p.  ra.  daily, 
except  Sunday,  from  Central  Station,  arriv- 
ing Cincinnati  9:05  p.  m.,  Jacksonville 
8:15  and  St.  Augustine  9:30  next  evening. 

ONE    NIGHT    OUT. 
For    further    information    address     J.    C 
TUCKER,    G.   N.  A.,  234   Clark   Street, 
Chicago. 


TO      THE      LAND     OF 
FRUITS    AND     FLOWERS. 

FLORIDA 

Through  Sleeper   Every   Night 

VIA    MONON    ROUTE 
AND  C.   H.   &.   D.   R'Y. 

Passing  through  the  beautiful 
mountain  region  in  the  day- 
time and  arriving  at  St. 
Augustine  in  the  morning. 

City    Ticket    Office,    232   Clark   St. 
CHICAGO. 


REG.TRADE MARKS   Jhe  Rhosphor  BRONZE  SmeltingCo.umited, 

2200  WASHINGTON  AVE.,PHILADEl.PHIA. 
\      "ELEPHANT  BRAND  PHOSPHOR-BRONZE" 

„'       ■|NGOTS,CASTINGS,WIRE,RODS,SHEETS,ETC. 

'Wm,6^-^3.^'  —DELTA   METAL 

y>\  CASTINGS,  STAMPINGS  and  FORCINGS 

^     "^  ORIGINAL  AND  SoLEMaKERS  IN  THE    U.S. 


THE  AX/rON'S    ENGINEER. 
If  YOtT  "WILL  SE3>rD  THE  ADDRESS 

of  a.  perso:^  who.  "within  a  year, 
will  have  tjse  for  the  chicago 
&  Alton  Railway 


(TERRITOR'S  COVERED  OUTLINED  IN 
ABOVE  JIAP),  WE  WILL  MAIL  TO  YOtJ 
A    PICTURE,   4^',4X3     INCHES.    OP  THB 

ALTON'S  Engineer.  If.  in  addi- 
tion. YOU  WILL  TELL  US  IN  WHAT 
POULIOATION  YOU  READ  THIS  AD- 
VERTISEMENT, WE  WILL  SEND  TO 
YOU  A  PAMPHLET  ABOUT  THE  BIG- 
GEST  CAMERA   IN    THE   WORLD. 

Geo.  J.  Charlton, 

Gbnbrax.    PaS8e:?^gx:r   Agent,  CqicaoO  & 

ALTOX    RAtl.WAY. 

CHICAGO,  IXXJNOZS. 
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CEDAR  PDLESandTIES 


FAIR  PRICES 


GOOD   MATERIAL,       PROMPT   SHIPMENTS,  FAIR  PI 

/CHEBOYGAN^    MICH. 
■    MENOMINEE,    MICH. 
>VEST    SUPERIOR.     WIS. 

E.E.NAUGLE    TIE   CD 

135  ADAMS  STREET  CHICAGO^        * 


P/ease  Menrion   \Nesterr\  Electrician    v^hen  V4r,rm§. 


HOUSTON  &  LIGGETT 

Are  headiiuarters  for  red  cedar  and  chestnut 
telej'lioiie  poles,  fence  posts,  barn  poles,  railwa.v 
and  hlgnway  plUng.  locust  Insulator  pins,  and 
all  klnd.j  of  hardwoods. 

Miia  Office;  Le»isburg.  Teno.  Yards;  Colum- 
bia, Te.\as;  Nashvills  and  Lewisburg,  TeDD. 


Secured      quickly     through     Western 
Electrician  "Help  Wanted"'  ads. 


TOOLS,   CROSS  ARM    BRACES, 

DISTRIBUTING     POLE    TOPS. 

IRON    AND    STEEL    WORK     OF 

EVERY  DESCRIPTION. 

W.  H.  ANDERSON  &  SONS, 

18  Macomb  St.,  Detroit,  Mich. 


A  FRIEND  INDEED 

to  a  lineman  is  the  Royal  Blue  Side- 
Cutting     Flier     the    GR^EN    BOOK 
of    Hardware   Specialties   tells    ot. 
No  lineman  can  afford  to  be  without  one.     It  saves  time,  labor  and  money  for  him. 

UTICA  DROP  FORGE  &  TOOL  CO.,  smith  &  hemenway  co., 

Manufacturers  of  Nippers  and  Pliers.    Manufacturers  of  Cutlery;and  Hardware  Specialties. 
ASK  YOUR  DEALER  FOR  THESE  GOODS.  296  Broadway,  Jffew  Vork  €ity. 


ALL 


Live  men  read  the 

WESTERN  ELECTRICIAN 
Each  Week.    Do  You  ? 


R.   H.   LEAVITT, 

CAPRON,   ILL. 

Manufacturer  of 

STANDARD    ELECTRIC-LIGHT    AND    TELEPHONE 

CROSS-ARM   BRACKETS  AND   PINS. 

Write  us  for  prices.    We  like  it.   Will  sit  up  late 
and  rise  early  to  answer  you  aitd  fill  your  orders. 


M.KLEIN    a  SON. 

LINE  BUILDERS'  TOOLS. 

Our  Tool  Book    tells    about    tbem. 
It  Is  of  interest  to  all  Huemen.  Get  a 
copy  now,     FREE. 
Headquarters  for  Linemen's  Tools. 

MATHIAS  KLEIN  &  SON.  "■'lIiStSS:ifL^'- 


PLACE     YOUR 

"Want"  and  "For  Sale" 
advertisements  in  the 

WESTERH  ELECTRICIAN. 

Immediate  Returns. 


STEVENS' 
MECHANICALGATECHISM 

PRACTICAL  KNOWLEDGE 

FOR 

Stationary  and  Harlne  Engineers,  Plremen,  Electricians,  notormen,  Ice 
Machine  Men  and  Mechanics  in  General. 


New  and  Orlgloai,    Ail  Modern  Machinery  fully  described  and  explained.    Technical 

Points  made  Clear  by  Word  and  Drawing,    Qutitions  and  Answers 

for  civil  Service  Examinations,  etc. 


SUBJECTS  TREATED: 


WATER,  STEAM,  COMBUSTION,  SMOKE  PREVENTION,  BOILERS,  BOILER 
CONSTUUGTION,  TESTING  AND  MANAGEMENT,  SAFETY  VALVES,  IN- 
JECTORS, PUMPS  AND  GOVERNORS,  STEAM  GAUGES,  LUBRICATORS, 
ENGINES,  COMMON  SLIDE  VALVE,  TANDEM  COMPOUND,  CROSS  COM- 
POUND, RECEIVER  ENGINES,  HOT  AIR  AND  COMPRESSED  AIR  EN- 
GINES, TRACTION  ENGINES,  ELECTRIC  ENGINES.  AUTOMATIC  AND 
CORLISS  ENGINES,  CONDENSERS,  JET  AND  SURFACE,  ECCENTRIC, 
BALANi;ED  SLIDE  VALVE,  LINK  MOTION,  HORSE  POWERS  IN  DETAIL, 
INDICATOR.  REFRIGERATION.  ABSORPTION  AND  COMPRESSION  METH-  ' 
ODS,  BRINE  AND  DIRECT  EXPANSION  SYSTEMS,  PUMPS,  VALVES, 
TESTS,  TABLES,  AMMONIA.  AMMONIA  FITTINGS,  LIQUID  AIR,  MACHINE 
SHOP  PRACTICE.  STANDARD  NUMBERS  AND  RULES,  PULLEY  SPEED 
CALCULATION,  SQUARE  ROOT.  LEVERAGE,  ELECTRICITY,  DYNAMOS, 
ACCUMULATOR,  RHEOSTAT.  TRANSFORMER.  VARIETIES  OF  DYNAMOS, 
PARALLEL  AND  SERIES  WIRING,  THREEWIRE  SYSTEM,  MANAGE- 
MENT AND  CARE  OF  ELECTRIC  PLANT,  REPAIRS.  ELECTRICAL  MBAS- 
UREJIENTS.  MOTORS.  STATIONARY.  TROLLEY  AND  THIRD  RAIL  SYS- 
TEMS. CONTROLLER.  ELECTRIC  LOCOMOTIVE.  ELECTRIC  HEATING 
AND  COOKING.  HOUSE  WIRING,  DIFFERENTIAL  GEAR,  FRICTION 
CLUTCH,  COMPOUND  CYLINDERS,  REVERSING  GEAR,  THE  STACKER, 
ALSO,  THE  ELEMENTS  OF  ALGEBRA   MADE   EASY, 

336  Pag^s.     240  Illustrations. 


'  I  Wi^^^,   $1.^)^^.      Sent  anywhere  prepaid  on  receipt  of  price. 


Electrician  Publishing  Company, 

510  Marquette  Bldg,,  Chicago. 
♦♦♦♦♦♦♦«  ♦♦♦♦♦♦♦»«  ♦♦»»»»♦»»»»»♦»»■»♦♦»»♦♦♦♦♦ 


Do  You  Knovt 


liow  fascinating  English  history  really  is?  That  England,  during  the  past 
lliousand  years,  has  given  to  our  literature  more  heroes  and  heroines  than  all 
the  rest  of  the  world  and  ages  ?  What  do  you  know  of  the  private  and  per- 
sona] lives  of  her  queens,  who,  as  well  as  being  stately  sovereigns  with  pas- 
sions of  love  and  hate,  were  living,    palpitating  women? 

Do  you  know  of  that  .king  and  queen  who  stood  barefooted,  and  "all 
naked  from  their  waists  upward,"  in  the  great  hall  of  Westminster?  Or 
what  plumber's  dog  licked  the  blood  of  a  king?  Or  why  Henry  VII  hanged 
his  four  English  mastiffs  as  traitors?  Or  what  king  apologized  for  taking 
so  long  to  die?    Or  why  Marlborough  and  his  duchess  were  disgraced? 

Do  you  know  the  story  of  Thomas  a  Becket  and  the  Emir's  daughter? 
Of  fair  Rosamond  Clifford's  bower  in  the  labyrinth  at  Woodstock,  and  the 
telltale  silken  thread  on  Henry's  golden  spur  that  led  to  her  becoming  a  nun? 
Of  Richard  H  and  the  fatal  trap-door  of  Vidomar?  Of  the  dreadful  warning 
that  hung  over  the  bed  of  Isabella  of  Angouleme?  Of  the  queen  who  was 
discovered  in  London,  disguised  as  a  cook-maid? 

Do  you  know  how  the  mere  fact  that  the  Duchess  of  Marlborough  putting 
on,  by  mistake,  the  queen's  gloves,  changed,  as  Voltaire  says,  the  destinies  of 
Europe?  Or  why  the  great  Elizabeth  and  her  prime  minister  had  to  deal 
secretly  with  Catherine  de'  Medici's  tailors?  Or  what  that  which  passed  be- 
tween "Nan"  Boleyn  and  King  Hal  beneath  the  yew-tree  in  the  cloistered 
shade  of  Sopewell  nunnery,  meant  to  Wolsey? 

Those  who  are  interested  may  have  specimen  pages  of  a  work  that  will 
show  how  English  history  may  be  had  in  quite  a  different  way  from  that 
presented  by  Hume,  or  Rapin,  or  Macaulay,  or  Guizot,  or  Hallam,  or  Froude. 

PAMPHLET   SEHT   OH   REQUEST 

GEORGE  BARRIE  &  SON,  Publishers 

1313  Walnut  Street  Philadelphia 

agents  wanted- liberal  commission 


February  15,   196^ 
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POLES 


LINDSLEY  BROTHERS  COMPANY   WHOLESALE  PRODUCERS 

MENOMINEE,  MICH.  PORTLAND,  OREGON     &  SPOKANE. WASH.     50-FDOT    TO  BO-FOOT    POLES    OUR  SPECIALTY 


i'il  YOUR  r.?T^I  ORDERS  NOW. 

Cars  are  more  plentiful  mid  orders  senreer  than  they  will 
be   later.      Prices  also    will  he    higher  in    another    month. 

MALTBY  LUMBER  CO.,       BAY  CITY,  MICH. 


CEDAR  POLES,TIES,  POSTS,ETC. 

A  complete  stock  of'these  commodities  con- 
venient tor  immediate  shipment.  It  will  pay 
you  to  favor  us  witlri  your  inquiries 

SUCCESSORS  TO  TUIT    linDQC    HCnAD    Pn      PRINCIPAL  OFFICES, 


SUCCESSORS  TO 
THE  PORTER-MORSE  CO. 


THE  MORSE  CEDAR  CO. 


SAGINAW,  MiCU. 


IPaJ^XaKawv^  (MA^^R^Ok\U/  §A\>^kUvvw  ft^Jverw  ^ 


Michigan  White  Cedar  Poles. 


?  ? 


A  LARGE  ASSORTMENT,   ALL  SIZES. 
We  are  making  very  attractive  prices  on  a  large  stock 
of  25 foot  5  and  6  Inch  top,  30  foot  7  Inch  top  and  up. 

%      %        Orders  filled  promptly  In  carload  lots.    Correspondence 
■^       ^        solicited.     Write  to  Escanaba,  Mich.,  office  for  prices. 

KELLOGG  SWITCHBOARD  &  SUPPLY  CO., 

Congress  and  Creen  Sts.,  Chicago,  III. 


RED  CEDAR  PILING,  POLES  AND 
POSTS,  all  length.'!.  J.  P.  MEREDITH 
CEDAR  CO.,  Memphis,  Tenn. 


POLES,  TIES,  POSTS.  "SHir 


PRODUCERS. 


We  want  your  inquiries  always. 


POLES 


W.  C.  STERLING  ft  SON, 

MONROI,   MICH. 

EleTW  Pole  Yudi  In  Michigan 

iftl< 


TIES. 


WlMlesftTo  Froduoeri  f«r  M  yeatf. 


CEDAR  POirS^o^^^'^^-^wLER 

ULL//I     \    I     ULL.L/         1705-7   FI5HC/?  BLOC,,  CHICAGO. 


CEDAR  POLES. 

Piling  and  Street  R.  R.  Ties. 

C.  H.  WORCESTER  CO., 

MARINETTE,  WIS. 

Producers  and  Wholesalers  of  White  Cedar  Products. 


CEDAR  ▼    ST.    ▼    RY.    ▼  TIES  "^POLES^"  POSTS'^ 

WRITE  A   POR   Aprices  APerrizoI  a  Sons  lOAGeErrlMiCHJ 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  op  to  80  ft.  | 


BERTHOLD 
&  JENNINCS, 

8T»  LOIilS. 

Chemical  Building. 


CROSS 
ARMS. 

LONG  LEAP 

PINE  AND  FIR. 


Western  Electrician 

Want  Ads 


iring     Resui-ts. 


L^fil 


4  \J^%KiJkJE  Sr,  CniCAfeo. 

~yARl)5-.  iF^vtoHrCNCn,  y\\z\\.  -  ^reeNBav.'v/Tb.  _    New  uritaoW.  Wis. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Urgt  Stock  Conitanily  tn  Hini. 


Poles 


BEATS  THEM  EVERY  TIME! 

That    is   what    the    engineers    say    about    rr— mi     s 
JUNIPER  POLES  as  compared  with  all  -other  Poles. 

THE  STANDARD  POLE  &  TIE  CO.,  44  BROAD  ST,,  NEW  YORK. 


WE  MAKE    A    SPECIALTY    OF 
WESTERN  POLES. 


LONG  LENGTHS   TO   80   FEET. 

SHIPMENTS  MADE  DIRECT  FROM 
IDAHO. 


CEDAR  POLES 

CARNEY  BROTHERS  COMPANY, 

6IO   Chamber  of    Commerce,    CHICAGO,  ILL. 


YARDS  AT: 

OULUTH,  MINN.       BALL'CLUB,  MINN. 
BLUEBERRY,  WIS.  DEER  RIVER,  MINN. 
CORONA,  MINN.        SOWAN,  MINN. 
YORK,  MINN.  BUCK  DUCK,  MINN. 
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The  Scale 


of    Westing^house 

Type  F 

Indicating   Instruments 


for 


Alternating  Current 


is  almost  a  complete  circle,  thus  giving  large  and 
open  divisions.  This  means  easy  and  accurate  read- 
ing. Moreover,  the  scale  is  uniform.  The  instrument 
itself  is  accurate,  permanent  in  calibration  and  dead 
beat.  With  any  power  factor,  or  unbalancing  of 
load   it   gives    Correct  Indication 


Westinghouse    Electric 

&  Mfg.  Co.,  Pittsburg,  Pa. 


Sales  Offices  in  all  Large  Cities. 


ELECTRICITY  FOR  ENGINEERS. 

Latest  Edition,  Now  Published  in  One  Complete  Volume,  424  Pages,  Profusely  Illustrated. 
Just  the  Work  for  Engineers,  Electricians,  Dynamo  Tenders,  etc. 


PART  I.  CONTENTS.— CHAPTER  I:  Electricity;  Positive  and  Negative:  Conductors, 
;fon-CoDductors  and  Insulators;  Electro-Motive  Force;  Volts;  Resistance:  Ohms;  Current;  Am- 
peres.—CHAPTER  11:  Dynamos;  Macnets;  Field  Coils;  Electro  MaKuets;  Pemianent  Macnets.— 
CHAPTER  III:  Armatures.  Construction  of,  Different  Kinds  of;  Commutators,  How  Made  and  Con- 
nected: HeatinK  of  Armatures;  Eddy  Currents.— CHAPTER  IV:  The  Current;  How  Produced; 
iDductlon:  Series  "Wound  Dynamos;  Shunt  Wound  Dynamos;  Exciting  the  Fields;  Constant  Cur- 
Tent  and  Constant  Potenthxl  Dynamos;  Series  and  Parallel;  Parallel  or  Multiple  Arc  System.— 
JHAPTER\':  Incandescent  Lamps;  Filaments;  Connections;  Flashlnp;  Exhaustlnc;  Testing;; 
Candle  Power;  Operated  In  Series;  Automatic  Cut-Out;  In  Multiple  Arc  or  Parallel;  Multiple  Series; 
Multiple  Series  Cut-Out;  Three  Wire  Systcm.-CHAPTER  VI:  Tlie  Arc  Light;  How  Formed: 
Causes  of  Unsteadiness;  Remedy,  Effect  of  Shades  or  fiiobes;  Shape  of  C'arl)ons  Under  Different 
Conditions  of  Burning;  Arc  Lamps;  Kegulatlng  and  Cut-Out  Mechanism:  Action  of  Current;  Clutch 
fAmps;  Clockwork  Lamps;  Double  Lamps;  Troubles  in  Lamps.— CHAPTER  \U:  (^'omniutators 
and  Brushes;  The  Brusli  Commutators;  Brushes;  DilTerent  Styles  of  Brushes:  Double  Brushes: 
Single  Brushes;  Troubles  with  Commutators  and  Brushes;  Correct  Position  of  Brushes;  Sparking 
it  Brushes;  Care  of  Brushes  and  Commutators;  Flashing.— CHAPTER  VIII:  Current  Regulation; 
Hand  Regulation;  By  Position  of  Brushes;  Resistance  Box;  Resistance  Coils.— CHAPTER  IX: 
iraerlcan  System  of  Automatic  Current  Reguhition;  The  Djuamo:  Regulator:  Action  of  Regulator. 
CII-APTER  X:  Brush  System  of  Automatic  Current  Regulation;  Brush  Armature:  Diagram  of  Cir- 
:ults  through  Draarao,  Regulator  and  Lamps;  Dial  or  RegiUator;  Care  and  Adjustment  of  Dial: 
Dial  Controller;  Circuits  and  Connections  of  No.  s  Brush  Dynamo;  Circuits  of  Compound  Wound 
Constant  Potential  Brush  Dynamo.— CHAPTER  XI:  The  Edison  System;  Automatic  Regulator; 
CIrcultsof  Regulator:  Circuits  of  DjTiamo:  Action  of  Regulator;  Howell  Pressure  Indicator;  Dia- 
gram of  Circuits:  Description  of  Parts  and  Oiieratlon.— CHAPTER  XII:  Excelsior  System  of  Auto- 
natlcCurrcut  Regulation:  D>Tiamo;  Armature:  Diagram  of  Circuits;  The  ReguUitor  and  Motor; 
ictlon  of  Regulator.-CIIAPTER  XIII:  Schuyler  System  of  Automatic  Current  Regulation; 
Dj-namo;  Armature,  Commutator  and  Brushes;  Diagram  of  Circuits  In  Armature  and  Field;  Regu- 
^tor;  C  rcults  In  Regulator.-CIIAPTER  XIV:  Thomson-Houston  System  of  Automatic  Current 
Regulation;  Dynamo;  Armature;  Commutator  and  Brashes;  Controlling  Magnet;  Wall  Controller; 
Diagram  of  Circuits;  Air  Bhist.-CHAPTER  XV:  AVaterhouse  System  of  Three-Brush  Automatic 
Current  Reguhition;  Dynamo;  Extra  Brash;  Resistance  Colls  and  Regulator.  CHAPTER  XVI: 
kmpcre  Meters;  Taogenti;il  Sc;il;:  Solenoid  Meters.— CHAPTER  XVII:  Voltmeters:  Pressure 
ind  Potential  Indicators.-<_!HAPTER  XVIII:  Testing;  Galvanometers;  Astatic  Needle;  Differ- 
Mtlal  Apparatus. -CHAPTER  XIX:  Wheatstone  Bridge  or  Electrical  Balance;  Dliigram  of  Olr- 
:ults  and  Methods  of  use:  Bridge  and  Riieostat;  Round  Form;  Square  Form.— CHAPTER  XX; 
Ihe  Magneto  as  a  Testing  Instrument;  Armature;  Field;  BeU;  Diagram  of  Circults.-CHAPTER 
SXI:  Coupdng  Dj-namos  Together;  In  Series;  In  Shunt;  Series,  Shunt  and  Compound  Wound  Ma- 
:bhies^-CIlAPTERXXII:  Switches  and  Switchboards;  Loop  Switch;  Plug  and  Socket;  Change 
Over  Plug  and  Socket:  Conclusion.  CHAPTER  XXXIII:  Electric  Motors;  (ieneral  Principles  the 
3am6  as  In  Dj-n,amos;  Types;  Shimt  and  Series  Motors  Suitable  for  all  General  l>urposes;  Regula- 
donof  Shunt  Motors;  Of  Series  Motors;  Counter  E.M.F.;  Direction  of  Rotation  and  Direction  of 
uvreat;  Starting  Motors;  Diagram  of  Connection. 


PART  II.  CONTENTS.— CHAPTER  1;  Alternate  Current  Dynamos;  Principles  ot  the 
Field;  Field  Current  Armature;  Winding;  Connections;  Lamination;  Different  Types  or  Alterna- 
tors; Kegulation:  Leading  Systems;  The  Bnisli  Generators:  Magnets;  Armature;  Principles  of  In- 
duction.—CHAPTER  II:  Dynamos,  Continued;  Tlie  Mortiey  Alternator;  Stationary  Armatures; 
Field  Magnets;  Ferrantl  Armatiire;  Field  Magnets;  Winding;  Collectors.— CHAPTER  III:  Dyna- 
mos Concluded;  Siemens  Dynamo;  Best  Magnetic  Circuits;  Stanley  Constant  Current  Dynamo; 
The  Armature;  Self  Induction;  Regulation.— CHAPTER  IV:  Induction  Coils;  Converters;  Trans 
formers:  Economy  of  Distribution;  An  Electrical  H.  P.;  J^ftsses  In  Conductor;  Induction  Colls;  Ef 
feet  of  Induction;  Transformers.— CHAPTER  V:  Transformers  Continued;  Induction  Coils;  Coa. 
verters;  Transforming  Up  and  Down;  Design  of  Transforni.'rs;  The  Static  Charge;  Protection 
Against;  Grounding  the  Secondary;  Other  Devices;  The  Foil  Irotector;  Diflerent  Tyi)es  of  Trans 
formers.— CHAPTER  A'l:  Transformers,  Concluded;  Fuses:  Regulation;  Winding  of  Transformers, 
Connecting  to  Circuit;  Regulation;  Safety  Fuses.— CHAPTER  VH:  Parallel  System;  Series  Arc 
Llgiit  System:  Diagram  of  circuits;  Parallel  System;  Primary  Circuit:  Secondary  Circuit;  Placlns 
of  Transformers;  Fuses:  Diagram  of  Series  Arc  Light  Circuit— CHAPTER  VIII:  Lines  of  Force; 
Hysteresis;  Magnetic  Penetration:  The  Circuit  of  Lines  of  Force;  Experiments  with  Magnet; 
Rapidity  of  Reversals  and  Hvsteresis.— CHAPTER  IX:  Arc  Lamps;  In  Series;  The  'Westinghouse 
Arc  Lamp;  Diagram  of  Circuits  in  Lamp;  Action  of  the  Mechanism;  FIrt  Carbons.— CHAPTER  X; 
Arc  Lamps,  In  Multiple;  Slattery  Differential  Lamp:  Mechanism  of  Lamp;  Its  Operation.— CHAP 
TERXI:  Measuring  and  Indicating  Apparatus:  Instriunents  for  Use  with  Alternating  Currenti 
Differ  from  those  used  witli  Continuous  Currents:  Ammeters;  Voltmeters;  Description  of  Several 
Forms  of  Instruments.— CHAPTER  XII:  Measuring  Instruments,  Continued:  Hot  Wire  Instm 
ments;  The  Cardew  Voltmeter;  Details  of  the  Instrument;  Low  Potential  Voltmeter.— CHAPTER 
XIII:  Voltmeters:  Double  Coll  Voltmeter;  Two  Types.— CHAPTER  XIV:  Spring  Meters;  Curie* 
Spring  Meter.— CHAPTER  XV:  Twisted  Strip  Instruments;  Diagram  of  Connections  and  Opera 
tion  of  Instrument.— CHAPTER  XVI:  Recording  Meters;  Stanley  Meter;  Constraction  and  Prin 
ciplesof  Operation;  Diagrams  of  Parts;  Slattery  Induction  Meter;  Description  of  Parts  and  Prln 
ciples  of  Operation;  Watt  Meter;  Thomson  Meter.— CHAPTER  XVII:  Generators  in  Parallel: 
Difficulties  In  Operating;  Alternate  Current  Generators  in  Parallel;  Arrangements  of  Circuits  ana 
Machines  for  Operating  in  Parallel;  Diagram  of  Common  Arrangement  of  Machines  and  Circuits,— 
CELAPTER  XVIII:  Ohm's  Law;  Strengtli  of  Current;  Formulas  and  Examples;  Power  and  Hwl 
Inf  Effects  of  Currents.— CHAPTER  XIX:    Ground  Alarms  and  Leak  Detectors. 


PRICE,  $2.50. 


Orders  for  above  book,  or  any  electrical  work  published  promptly  sent  on  receipt  of  price,  postage  prepaid. 


ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  BIdg.,  CHICAGO. 
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FORT    WAYNE    ELECTRIC    WORKS, 


(INCORPORATED) 


SOMETHING   NEW 

Our  TYPE  K 
ntegrating  Wattmeter 

Weighs  less  than-_i3   pounds  and  can   be  installed   in  a  space 
634   inches  by   8%^   inches. 


SOME JIMTERESTING  POINTS. 


This  Meter  wijl  Record  Accurately  the  Energy  of  Alternating  Current  Circuits  Regardless  of   the 

POWER;  FACTOR.     .'.  -  ...:•.; 

-It  can  be  quickly  Adjust«d-fer  Either  HIGH  GR  LOW  FREQUENCY. 
No  Constants  or  Mulripliers  Used.     Meters  are  DIRECT  READING. 

TH:E    CALIBRATION    IS    PERMANENT    AND  RELIABLE. 

CONVENIENT    TO   HANDLE,    EASY   TO    INSTALL    AND    REPAIR. 

ALL    PARTS   ARE    STANDARD   AND    INTERCHANGEABLE. 

Write  for   Bulletin    1012. 


FORT  WAYNE, 


-MAiN     OFFICE     AND     FACTORY- 


NDIANA. 


STOP  IT  AT  ONCE 


I 


That's  what  this  solenoid  brake  will  do  for  your  crane  or  hoist  ma- 
chinery. It  is  simple  in  construction,  consumes  but  little  power,  and 
is  most  satisfactory  in  its  action.  Inquire  into  it  and  see  how  well 
it  is  adapted  to  your  needs. 


CROCKEF9-\A/'M 


F?  CO. 


3  H.  P.  Encloted  type  motor  with  solenoid  brake. 


MANUFACTURERS    AND    ELECTRICAL    ENGINEERS, 

Branch  omces  in  ail  orincrpal  Cities. 

Slain    Office    and    Worka,  AlHPERE,    IV.    J. 


Scheeffor  Recording 
Waftmetor. 


ROUND  PAnERH  TYPE  "£.' 


FOR  ALTERNATIN6  CURRENTS. 


An  Accurate  and  Sensitive  Meter. 
Improved  Bail  Bearing. 


DIAMOND  METER  CO. 

PEORIA,  ILL.,  U,  •.  A. 
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VULCANIZED  FIBRE 

Hightsl  grades  for  electrical  butilatlon  aad  meduolcal  fvtfoiUt  in  sbeet*, 
tubes,  rods  and  special  shapes.     Catalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -    Wilmington,  Del. I 


t>   U   K- 


Direct  Reading  Obmnieter. 

FOUR    STVLE5. 

AJapttxl  forall  clas'^es  of  work.    Vor  s«le  by 
uti  suppljp  houses.    Write  for  circular  to 

ILLINOIS  ELECTRIC  SPECIALTY  COMPANY, 

610-512  Tacoms  8l<lg..  Chicago. 


The  Franklin  Model  Gas  Engine. 


X-HORSE  POWER. 


450  REVOLUTIONS. 


We  furnish  complete  lets  of  Castings,  Materials  and  Blue 
Prints  for  either  horizontal  or  vertical  types. 

SiHD  FOR  ENGIHE  CATALOGUE  HO.  IS. 

PARSELL    &    WEED, 

ISO-iat  West  Stst'Jdtree*,  '  irew^Yark.  Cl<|r 


BoNANiA 

OIL 
CUP 
With  I 

HtLWET>; 


a\/oid  bo]t  Oil  *^" 


'1 

■J 


! 


:^  Black  Diamond  File  Works  I 


STURTEVANT 

Propeller    Facns 


FOR  THE  MOVEMENT  OF  AIR 
VND.CR  LOW  PR.ESSVKE 


^^rfSifs^ 

k 

)^^E     /    ,  !■§ 

9f 

^^P 

f 

ESPECIALLY  ADAPTED  FOR  THE 

Ventilation  of  Factory  Buildings.  Boiler  and  Engine  Rooms, 
Restaurants,  Kitchens,  Bakeries,  Laundries,  Etc.  Manu- 
factured In  all  sizes  from  IS-lnch  to  t20*inch,  with  capacities 
(rem  2,000  to  175,000  cubic  feet  per  minute.  Arranged  to  be 
driven  by  beltor  by  direct  connected  engine  or  electric  motor. 


B.  F.  STURTEVANT  CO. 


New  York 


BOSTON.  MASS. 

Philadelphia  Chicago 


London 


THE 


WARD 

PORTABLE 


Makes  a  First-class  Desk  Portable  at  a 

—LOW    PRICE== 


The  Cylinder  is  Adjustable  so  that  the  Light  Opening 
may  be  arranged  as  required. 

SEND    FOR   POCKET    CATALOGUE    OF   ALL    DESIGNS. 

McLEOD,  WARD  «c  00.11^*"%^^%^%^: 


*? 

^  Medals 

^  Awarded  at 

^  Interrattonal 

J^  Expositions 


J^      Expositions  ^^^^^^^^^^^^  1896.  vT 

^  OVB  e0008  ABK  ON  BAI.K  IW  KTEBT  I.KAI>Ilte  HABDWABK  [^ 
4ff  8TOBB  IN  tHB  CTNITED  STATB8  AMD  CANADA.  fj^ 

I  G.  &  H.  BARNETT  COMPANY  | 

J^  PHILADELPHIA,  PA.  g 


.  isas. 


lae.  is»s. 


Insulated 
Rubber 
Wires  and  Cables. 
John  A.  Roeblinh's  Sons  C04 

WORKS    AT 

TRENTON,  N.  J. 


NEW    national    code 

"I  XL" 

Triple     Braided    Weatherproof 
and  Slow  Burning  Wire. 

COMPLETE   STOCK   ON    HAND. 


St.  Louis  Electricat  Supply  Co., 


ST.    LOUIS. 


Vol,  m.      $3.00  Per  Aiiui. 


OoDTrtRht  Ift>i.  by  EU'ctrlolna 
PutUenlnB  company.  Chlcsgf 


CHICAGO,  FEBRUARY  22, 1902, 


Entered  nt  CblcaKO  PoNtofflco  ah 
mall  (natt«r  ot  the  second  clau. 


10  Cuts  a  Copy.     NO. 


WESTERN  SELLING  AGENT, 

H.  R.  MIXSON, 

1 137  Monadrock  Block,  CHICAGO 


IMPI     PY  INSULATED 

llwlr    kEa^V   WIRES  AND  CABLES. 

RUBBER  COVERED.  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 

"H.'mxsoN?"'    Simplex  Electrical  Company, 

lonadrock  Block,  CHICAGO.  75-81  Cornhlll,  BOSTON.MIASS. 


;lon/> 


1889— Paris  Exposition. 

Sledai  for  Bnbber  Insulation. 
18»:t- World  s  Fair, 

iM^edal  for  Bnbber  IiiNnlation. 


THE  STAXO.^lRD  for 

RUBBEK  IKSirr^ATIOHf. 

Sole  Manufacturers  of 

"»'•  Wires. 


Okonjte  Wires,  Okonite  Tape,  Manson  Tape,  Candee 
THE  OKONITE  CO.,  Ltd 


Wllkrd  L.  Candee,  '«,„,..„ 
H.  Our«nt  Cheover,  f  "alOSS'S- 


253  Broadway,  New  York. 


Geo.T.  Mansor.Gen'l  Sup(, 
W.  H.Hodglns.Secy. 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

ParanlU  Rubber  Covared  Wires  and  Cablet, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 

TBLBPHONB,  TBLBGRAPH  AND   FIRE  ALARn  CABLES. 

All  Wires  are  tested  at  Factory.  JOME8BOBO,  INJD. 


IVational 

India 
Bnbber  €o.'a 

RUBBER  COVERED 
OFFICE  AND  FACTORY:  BRISTOL.  H.  I. 


Eldredge  Battery  Voltmeter, 

For  TcHtlnj;    rriniary   nnd  Storage 
IJntteilfB. 

Tlie  only  Jowprico  rockcB  Inntru- 
mcnt  Indli'Uttng  tn  volta.  Connoct- 
ItiK  posts  tutvti  iion-removiibienuts. 
LIgltC  wolffUt  and  neat  In  ekppi>ar- 
au«e.  For  8ftl»  by  Jobbers. 
Kldp«d«:e  Klectrtc  Mfff.  Co., 
Sprlntllleld.  MaHH..  U.  S.  A. 


?ueen  $c  Co., 

lOlO  Chestant  St.,  Phil*. 

480  MONON  BLD6.,  CXICAiO. 


Acme  Testing  Sets,  Queen-WIrt 
Switchboard  Instruments,  X-Rair 
Focus  Tubes,  Induction  Colls. 


CRESCENT  RUBBER  INSULATED 
WIRES  AND  CABLES 


National  Code  standard. 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

Main  Office  and  Factory.  TRENTON,  N.  S. 


New  York  OHfce. 
B3  DARCUY  STREET. 


Standard  Underground  Gable  Go. 


822  Tbe  Rookety,       Wcatlnghouse  Bldg., 
Chicago.  Pittsburg. 

MiUs  Bldg.,  San  Franclgco. 


66  Liberty  St.. 
New  York  City. 
Tremont  Bldg.. 


1225  BetzBldg., 
Philadelphia,    pa, 
Boston. 


p  ElecfricCabieSiGoniluits,  Wires  and  Accessories. 

Also  filffh  €*rade  Bnbber  Covered  Wires  and  Cable«. 


SeOKNOAHL  PATENT 
NEW  TVPt 

MADE  RIGHT 

SOLD  RIGHT 

SAVES  TROUBLE 

ASK  YOUR  DEALER 

FOR  IT! 

TRY  ONE  AND  BE 

CONVINCED. 


Sample  3.ia.  Bell. 
Nickel  Fiuisli 


40c. 

Black  Enameled  35c. 

Sent  by  mail  prepaid 
on  receipt  of  price. 

Write  lor  Circular. 

SPIES 
ELECTRIC  COMPANY. 


87-8e  W  Van  Buren  St. 
CHICAGO,  ILL. 


BARE    AND    INSULATED 

ELECTRICAL  WIRES 

OF  EVERY  DESCRIPTION. 
CROWN  RAIL  BONOS. 

American  Steel  &Wire  Co. 

CHICAGO.  NEW  YORK  WOKCEMER.         DENVER.  SAN  FRANCISCO. 


50-LIGHT 
DYNAMO  or 
5  H.-P. 
MOTOR, 

Hobart  Electric  MIt.  Co.,  Troy,  0 


$95 


PBOENIX  GLASS  CO.ii 

MANUFACTURERS  OF 

GAS  AND  ELECTRIC 
GLOBES,  SHADES,  Etc. 

SBNO    FOR  A  COPY  OF  OUR  l«SW  ATW 
LATEST    CATALOSUC. 

Pittsbnrgli.    NraYort.    Chicago.  \ ; 


IMITATED  BY  MANY 

ONLY  THE  BEST  GOODS  ARE  IMITATED. 

LOOK  AT  THE  LONG  LIST  OF  OUR  IMITATORS  AND 
DECIDE  FOR  YOURSELF. 


EQUALED  BY  NONE 

OUR     MOTTO.       THE     RECOLLECTION     OF    QUALITY 
a      REMAINS  LONG  AFTER  THE  PRICE  IS  FORGOTTEN. 

ERICSSON  TELEPHONE  CO.,  296  Broadway,  New  York. 


The  Bossert  Electric  Gonstruction  Go. 

MANUFACTURERS  OF 

STEBIi  OUTLET  AITO  JUNCTION  BOXES, 
SWITCHBOABB8,   PANEl.    BOARDS.    8W1TCBLES,  ETC. 


STERLING    EXTRA    INSULATING    VARNISH. 

Sterling  Sxtra  Black  Flnlsbfa^  VarnUfa, 

Sterling:  Blacic  Air  Drying  Varnish, 

Storllng:  Black  Core  Plate  Tarnish. 


WESTON  Electrical  hm^ml  Co. 


Waverly  Park,  ESSEX.  CO.,  N.  J. 


Tbeee  liutnimeQts  are 
bM«d  opon  the  eame  gen- 
•rsl  piiodple  and  are  just 
aa  accorete  as  our  reg:tilar 
Standard  Portable  Direct 
Gorreot  Voltmeters  and 
AnuaeteTv,  but  are  mach 
larger,  and  tbe  worU|)g 
parts  are  inclosed  in  a 
neatly  designed,  dost-proof 
cast-iron  case  which  effect- 
irely  shields  the  lostm- 
loents  trom  dlstarblag  In- 
flaenoei  ot  oztemal  mag- 
netie  fields. 


Weston  Standard  Illuminated 

Dial  Station  Ammeter.         BEHU^'-Ii^ 
Style  B.  iMPTTimar.: 

Mention  »ac  WMwrresc  'EzMrrRiotLg^  wben  writing  for  oatsK 


Mi  Standard 


Porlal?l6  :?:  .'CCi  Beading: 
Volt:i;'jt€-E5  aiid  MlUlvolt- 
mtrerc.  .^li-'j^ctiirinand  Mll- 
ELLi^-  ■';■-.  ■--'-■  a ttmctc-i 
33,:\  !]'.;'-  o-i  :rs.  f^rAltCr- 

naiiiiy  i.^-^:'.z :^:i  Coitiat 
Circu.i;-. 

Oorporliib^  iuBtrumenta 
arezecai?i!i-'-J  s.ssi&QiS&id» 
throiy^ao-iiS  '.^i>  ciTilJzoti 
world. 

Oar  Seroi-Portable  La- 
boratory Standard  Volt- 
meters and  i£nmeiere  are 
stlilbettar.- 

They  ci:  ^  Ui-:?  moat  rella- 
b!o,  ci.vi  j>  ijHiadarda  for 


arioctriPtJ 


THE  STERUNB  VARNISH  CO., 

Plltsburj,  Pa.,  U.  S.  A. 


THE  STERUNO  VARNISH  Ca, 

26  Colmore  Row,  Birmingham,  England. 


COMPLETE  STOCK  ALWAYS  ON  HAND. 


FOR  ALL 
TYPES  OF 
UMPS. 


fiS.Htup?; 


OPEN    AND    ENCLOSED    OUTER    AND    INNER    ARC   GLOBES    AND  SHADES.       ! 

WRITE   US.  I 

THE  CENTURY  GLASS  CO.,  BELLAIRE,  OHIO. 


WESTERN    ELECTRICIAN 


IVbniarv 


<^ 


Si 


•* 
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Electric   Fans  i 

For  Everybody  | 


By  using  Lundell  Fans  real  comfort  can  be  had  anywhere  at  snjall  expense  and  no 
trouble.  Dealers  will  find  the  different  types  and  sizes  of  Lundell  Fans  sufficient  to  meet 
all  conditions  of  service  and  location.  The  Battery  Fans  are  in  every  way  equal  to  the 
regular  high  voltage  outfits,  and  are  invaluable  for  the  sick  room,  summer  cottage,  or 
wherever  lighting  current  cannot  be  obtained. 

No  imitator  has  succeeded  in  equaling  the  eftkiency  and  durability  of  the  Lundell 
Fans.  They  are  superior  in  design  and  construction,  and  give  the  most  satisfaction  to 
dealer  and  user.  Supply  houses  should  lose  no  time  in  placing  their  orders  for  Lundell 
Fans. 


# 
* 
# 


SEND    FOR   CATALOGUE  No.   0330^ 


SPRAGUE  ELECTRIC  COMPANY, 

General  Offices:     527-531  West  34th  Street,  New  York. 


BRANCH  OFFICES:  * 

■^  CHICAGO:  BOSTON:  ST.  LOUIS :  BALTIMORE:  ^ 

1^  Fisher   Building.  275  Devonshire  St.  Security  Building.  Maryland  Trust  Building.  ^ 


DID  IT  EVER  OCCUR 

TO  YOU 

CROCKER-WHEELER 
COMPANY, 

MANUFACTURERS  AND   ELECTRICAL  ENGINEERS 

Some  of  the  reasons  why  electric  motors  are  supplanting  line 
shafts  in  the  operation  of  mills  and  factories:  Their  cleanliness, 
noiseless  operation,  superior  speed  regulation,  flexibility,  low 
repaip  cost,  higher  efficiency,  and  last,  but  not  least,  increased 
output  in  a  given  time. 

We  pay  particular  attention  to  electric  power  distribution. 
Correspond  with  our  branch  office  and  representative  in  the 
nearest  large  city. 

CHICAGO  OFFICE,               MAIN  OFFICE   ANDvWORKS, 
OLD  COLONY  BLDG.                          AMPERE,  N.  J. 

That  the  best  enclosed  arc  carbons 

in  the  World  are  made  right  here 

in  the  United  States? 

This  not  only  emphasizes  America's  supremacy 
in  the  manufacturing  world  but  gives  consum- 
ers that  satisfaction  of  buying  at  home. 

The  very  best  efforts  of  modern  carbon 
making  are  embodied  in 

Colutnbia  Enclosed 
Arc  Carbons^ 

They  are  the  STANDARD  of  America. 

NATIONAL  CARBON  COMPANY, 

CLEVELAND,  O. 

Februaiy  22,  1902 


WESTERN    ELECTRICIAN 


TheElectric  StorageBatteryGo. 


F9IHIUADI 


'IHIA,    PA.. 

The  ''CblOribC    HCCUtlUllatOV"    ^'"'    ^^"**'^*    stations.    Electric    Railways, 

Isolated  Lighting   and  Power  Stations,  Fire 
Alarm  and  Telegraph  Service,   Train  Lighting,  Laboratory,  Etc.,  Etc. 

The  **l£ii^e    HCCUmUlatOr  '   l^or  aectHc  vehicles. 


I 


Sales      ,  _ 

nppirKR    V  PaiLADELPniA, 

R-52     (Allegheny  Ave.  and  19th  St. 


PRICE  USTS  AND    DESCRIPTIVE  BULLETINS   FORWARDED    UPON   REQUEST. 

,  .Ji^jr  ^'"i"^'  UOSTON.  CmCAOO,  liALTlMOKK.  ST.   LOUIS.  SaN   FnANCISrO,  Ol.EVEI.AND.  DETROIT. 

100  Broadway.      60  state  SI.    Marriuctle  Uldg.    Equitable  Bldg.      Wainwrlgut  Hldg.      Nevada  Itlock.      New  Kn^-land  Hldg.      Michigan  Electric  Co. 

^^^^^^^^m^mmm^m^am^mB^mmmama^mmiimimmmmm» 


^f^wr^mm^g. 


An  INCANDESCENT  LAMP  represents  a  large  investment  of  capital,  Ingenuity  and  siiilled  workmanship,  it  is  sold  at  a  price  lo  low  as  to  necessitate  eternal 
vigilance  In  cutting  costs  to  a  minimim.  A  successful  lamp  manufacturer  can  not  afford  to  experiment  with  poor  materials.  This  explains  iiie  popularity  of 

BAKER  &  oo.'s  IP!    A^nriivii  iivyi 

408  N.  J.  R.  R.  Ave.,  NEWARK,  N.  J.  120  LIBERTY  ST.,  NEW  YORK.  ■  wmm^^^    ■       ■■    ^1  ^^  ■  W^  ■ 


We  buy  and 
Refine 
Platinum 
Scrap  also. 


A  Craze  for 


Electric  | 

SIGNS    I 


is  sweeping  over  this  country.    Aro 
you  meeting  the  demand? 

This  valuable  method  of  adver- 
tising Is  now  available  to  the  small 
as  well  as  to  the  large  merchant. 

A  new  field  of  activity  for  the 
Central  Station. 

The  average  annual  Income  from 
nearly  300  of  these  signs  in  Chicago 
is  S14.00  per  16  c.  p.  equivalent  in- 
stal  ed. 

Write  for   Bulletin    No.  50   and    lllus 
trated  Descriptive   Folder. 


FEDERAL      ELECTRIC 

84   MAR-KET    ST..    CHICAGO,    ILL. 


I 

COMPANY.  I 

V.   S.  A.  I 

III  III  llljj 


EDISON     PRIMARY    BATTERIES. 


FORMERLY    KNOWN     AS      EOISON-LALANOC 


FOR    CAS    ENCINEB. 
SLOT      MACHINES. 
AUTOMOBILES 
RAILnoAD    SIGNALS, 
CnOfiSINC    BELLS. 
SMALL   MOTORS, 
CTO. 


CONSTANT  CURREN 
NO  LOCAL  ACTION, 
WILL   NOT   FREEZE, 


CELLS  FOB 
POPTAKLC 
WORK. 


FULL    DESCRIPTION    IN    BOOKLET    NO.    4 

EDISON    MANUFACTURING    COMPANY, 


RHEOSTATS 

AND 

ELECTRIC    CONTROLLING    DEVICES 

\  OF    EVERY    DESCRIPTION, 

THE  CUTLER-HAMMER  MFG.  GO. 


AGENTS : 

STURTEVANT  ENGINEERING  CO.,  LONDON.  ENG. 
KILBOURNE  &  CLARK  CO.,  SEATTLE,  WASH. 


MAIN  OFFICES  AND  FACTORY:  BRANCH  OFFICES: 

MILWAUKEE.  NEW  YORK-CHICACO. 


Akron  Electrical  MfgCo 24 

Akron  Smoking  Pipe  Co — 

Amber  Electric  MfgCo 14 

American  Battery  Co — 

American  District  Steam  Co..  4 

Amer.  Electric  Fuse  Co 13 

Amer.  Electrical  Heater  Co..— 

Amer.  El.  Telephone  Co 17 

American  Electrical  Works..  13 
Amer.  Refit.  A  Lighting  Co.  12 
American  School  of  Corresp..— 
Amer.  Steel  &.  Wire  Company  1 

Anderson*  Sons,  W.  H 20 

Anderson  Tool  Co.,  The U 

Badt  A  Co.,  F.  B 12 

Baker  &  Company 3 

BaU  Engine  Company 19 

Barnes  Company,  Wallace — 12 
Barneit  Company,  G.  &  H — ?4 

Barrie  &  Son,  Geo 20 

Bayley  i  Sons  Co.,  "W 19 

Berthold  &  Jennings 21 

Besly  &  Co.,  Charles  H 24 

Big  4  Route..  19 

Bossert  EL  Construction  Co..  1 
Brunt  Porcelain  Works,G.  F-  8 

Bullock  Electric  Mfg.  Co 13 

Bunnell  Telegraph.&Elec. Co.  9 

Carney  Brothers  Company.  -.21 

Central  Electric  Co 5 

Central  Telephone  &  El.  Co.. — 

Centurj- Glass  Co I 

Chase-Shawmut  Company.. .]6 

Chicago  &  Alton  Railroad 19 

C.  &  N.  W.  E.  B 19 

Chicago  Edison  Company....  4 
Chic  Fuse  Wire  &  Mfg.  Co...— 
Pfilcs^o  lD5Uj§ied  Wire  Co..— 


ALPHABETICAL    INDEX 

C.  M.  tfeSt.  P.  E.  R 19     Ft.  Wayne  Elec  Works.,  Inc.23 

Chicago  Telephone  Co 15     Fowler.  John  H 

Colorado  Lamp  Co.,  The —     Franklin  Eng.  &  Elec.  Co 

Colorado  &  Southern  By 19 

Columbia  Telephone  Mfg.Co.l6 
Continental  Tel.  Const.  Co..  18 
Continuous  Rail  Joint  Com- 
pany of  America 10 

Couch  &.  Seeley 15 

Crescent  Ins.  Wire&CbLCo.  1 
Crocker- Wheeler  Company..  2 

Cutler-HammerMfg.  Co 3 

Cutter  Elec.  &.  Mfg.Company- 


TO    ADVERTISEMENTS. 


D.  &  W.  Fuse  Company — 

Dearborn  Drug  &  Chem.  Co  - .  10 
Denver  Sc  Kio  Grande  R.  R...19 
Diamond  Meter  Company  ... — 

Dicke  Tool  Company 20 

Diehl  Manufacturing  Co 6 

Dixon  Crucible  Co.,  Joseph..  19 

Edison  Decorative  &  Minia- 
ture Lamp  Department 12 

Edison  Mfg.Company 3 

Edwards  &  Company 11 

Eldredge  Electric  Mfg.  Co  ..  1 
Electrical  Engineer  Institute.— 
Electric  Appliance  Company,12 
Elec. Motor  &  Equipment  Co. 22 
Electric  Storage  Battery  Co..  3 
Electrician  Pub.  Company. -.22 
Ericsson  TelephoneCompany  1 
Eureka  Electric  Company 17 

Faries  Manufacturing  Co  — 13 

Farr&Farr 16 

Federal  Electric  Company...  3 
"For  Sale"  Advertisements. .14 


General  Electric  Company ...  8 
General     Incandescent     Arc 

Light  Company 10 

General  Incand.  Lamp  Co  —  — 

Genevieve  Company — 

Glass  Wool  Mfg.  Company..  .— 

Goodchild  A  Welsh — 

Great    Western    Smelting   & 

Refining  Company...      ..  ..14 

Gregory  Electric  Company  ..14 
Griggs  Manufacturing  Co — 16 


Hartford   Steam    Boiler    In- 
spection A  Insurance  Co..  .11 
Hazard  Manufacturing  Co..  ..24 

Heath  Electric  Company 12 

Hobart  Elec.  Mfg.  Company..  1 

Hoffman,  G.  W 14 

Holeomb-LobbCo 20 

Holmes  Fibre  Graph.  Co 11 

Houston  &  Liggett 20 

Humphrey,  Henry  H — 

Illinois  Electric  Specialty  Co.24 

Illinois  Maintenance  Co 14 

Incandescent  Electric  Light 

Manipulator  Company — 

Indiana  Rub.  &  Ins.  W.  Co...  1 
India  Rubber  &.  Gutta  Percba 

Insulating  Company 4 

Intemat'l  Corres.  Schools ....  13 
International  Tel  Mfg.  Co. -17 

Jeflfrey  Manufacturing  Co... .19 
Johnston,  Thomas  J 13 


Kartavert  Manufacturing  Co.24 
Kellogg  Swit.:bboard  &  Sup- 
ply Company 13,17,21 

Klein  A  Son,  Mathias 20 

Kokomo  Tel.  &.  El.  M.  Co ....  18 

Leather  Preserv.  M.  Corp — — 

Leavitt.  R.  H 20 

Leclanche  Battery  Company.  14 

Leffel  it  Co.,  James 15 

Lever  Mfg.  Co.,  C.  H n 

Lindsley  Brothers  Company.. 21 
Lowell  Model  Co 20 

Mai  thy  Lumber  Company  —  21 
Manhattan  Elec.  Supply  Co..  5 

Matthews  cK^  Bro..  W.  N 13 

McLennan  <&  Company,  K....13 

McLeod,  Ward  A  Co — 

Meredith  Cedar  Co.,  J.  P....  21 
Metropolitan  Tel  &  El  Co. ..17 

Mica  Insulator  Company — 

Miscellaneous  Advs 14 

Missouri  Electrical  Mfg.  Co..  5 
Moloney  Electric  Company,.— 

Monarch  Fire  Appl.  Co 11 

Monon  Railroad — 

Moon  Mfg.  Co.,  The 17 

Slorse  Cedar  Company 21 

MuUins,  W.  H 19 

Munsell  &  Co,,  Eugene 12 

National  Carbon  Company...  2 
National  Conduit  A  CableCo. 12 
National  India  Rubber  Co —  1 

Naugle  Tie  Co.,  E.  E 20 

New  York  Ins,  Wire  Co 10 

Ohio  Electric  Works 33 

Okonlte  Company,  The 1 


Osburn  Flexible  Conduit  Co.  8 

Paragon  Fan*&  Motor  Co — 

Parsell  &  Weed — 

Pass  &  Seymour 10 

Perrizo  &  Sons 21 

Phillips,  Eugene  F 13 

Phillips  Insulated  Wire  Co..  13 

PhcEuix  Glass  Company 1 

Phosphor-Bronze  S.  Co 19 

Pignolet.L.  M 12 

Pittsburg  &  L.  S.  Iron  Co 21 

Porter  Cedar  Company 21 


Queen  &  Company . , 


Reisinger,  Hugo 11 

Reliance  Electric  Company..  10 
Reynolds  Electric  Company.— 

R.  LTeleph.  A  Elec.  Co I6 

Roebling's  Sons  Co.,  J.  A 24 


i^or 


C1^99l#ie<S  X»a.e25  s>«  Aa.v©rtl.®^»»€>*»t^ 


Sage,  F.  B.  &Bro 16 

St.  Louis  Elec.  Supply  Co...  24 

Sargent  &  Lundy — 

Sawyer-Man  Elec.  Company. 22 

Schureman  A  Hayden 14 

Shelby  Electric  Company — 

Simplex  ElectricalCo.,The.I,12 

Smith  &  Hemenway  Co 20 

Smith  Co.,  S.  Morgan 15 

Spies  Electric  Company i 

Sprague  Electric  Company...  2 
Standard  Electric  Company .  .13 

Standard  Pole  &  Tie  Co 21 

Standard  Underg.  Cable  Co..  1 

Standard  Varnish  Works 11 

Stanley  Instrument  Co ii 

Sterling  &  Son,  W.  C 21 

^^9  P^ig;^   O. 


sterling  Electric  Company,,. — 
Sterling  Varnish  Co.,  The....  1 
Stilwell-Bierce  A  Smith-Vaile 

Company 15,19 

Stow  Mfg.  Company — 

Stromberg-Carlson  Tel  Mfg. 

Company 17 

Sturtevant  Company,  B.  P...24 

Telephone  Co.  of  Amer.,  The.18 

Therlen  Tool  Works — 

Thompson,  G.  L 14 

Torrey  Cedar  Company 21 

Union  Switchboard  Co 18 

United  States  Accumulat.  Co.23 

U.  S.  Electric  Mfg.  Co 18 

Utica  Drop  Forge  A  Tool  Co.. 20 

Valentine-Clark  Co.,  The....— 

Varley  Duplex  Magnet  Co — 

Vindex  Electric  Company...,— 

Vomacka  A  Mazenek — 

Vulcanized  Fiber  Company,  24 

Walsh's  Sons  A  Company 14 

Warren  El.  Mfg,  Company  ..,13 

West  Shore  Route — 

Western  Electric  Company  ..  7 
Western  El  Supply  Company— 
Westinghouse      Electric     A 

Manufacturing  Company  . .  22 
Weston  Electrical  Inst.  Co., .  1 
Whitehead  Company,  W.  W..I4 

WillyouDg,  ElmerG — 

Wisconsin  Central  R.  R 19 

Worcester  Company,  C.  H 21 

■^?i|M?ros...T....- 2] 
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There   Is  No   Higher-class    India-rubber    Insulation 

For  Wires  and  Cables  than 

HABIRSHAW, 


\A^R|-rE     F-OR     RRICI 


CHICAGO  EDISON  COMPANY,  l39AdamsStreet,CHICAG0. 


We  can  show  you  in 


BLACK 
.NoWHITE 


That  the  exhaust  steam  from  your 
engines  can  be  sold  for  three  times  the 
cost  of  production  by  installing 

OUR 

SYSTEM  OF 

UNDERGROUND 

STEAM  HEATING  MAINS, 

Thus  securing  your  power  free  at  the 
station,   and   cheaper  than  waterpower. 

Write  for   our   new   pamphlet,  giving 
full  details. 


MENTION    ■WESTERN    ELECTRICIAN. 


AMERICAN  DISTRICT  STEAM  CO.,  LOCKPORT,  n.y. 


There  is  No  Higher-Class  India-Rubber  Insulation 
For  Wires  and  Cables  than 

HABIRSHANA/. 


Authorized  Manufacturers  of  the 
JB^TTIX.     F-UEXIBI-E    TCIBE     >A/II 


I  The  India-Rubber  and  Cutta-Percha  Insulating  Co., 

MAIN  OFFICE,  Glenwood  Works, 

YOIMKERS,   N.Y. 


Sales  Office, 
15  Cortlandt  St.,  New  York. 
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Western  electrician 


TELEPHONES 

TELEPHONE   PARTS,  TELEPHONE   BATTERIES, 
TELEPHONE  WIRE,  CABLE,  INSULATORS 
AND   SUPPLIES  OF  ALL   KINDS. 


WE  RECOMMEND  OKONITE  WIRE  FOR  TELEPHONE  WORK. 
SEND    FOR    TELEPHONE    PRICE    LIST. 

264=266=268=270  FIFTH   AVE.,   CHICAGO. 


•saDiid  Jiio  loS  aq  J9)^b  Xb.w  s\m  Jtooi  p;noA\  3h 


Chicago  Keeord- Herald, 


If  this  is  the  way  Mr.  Buyer  looks  before 
he  receives  our  prices. 


Before  you  place  your  next  order  for  material  bear  in  mind  that 

^m  MANUFACTURERS 

as  Well  as  dealers  and  can  therefore  make  exceptionally  attractive  prices  on 

everything  you  need.     We  manufacture     KNIF'E     S\A^inrCI-IES. 

If  you  need  any,  you  can  save  money  by  ordering  of  us.     Let  us  quote  you  on 
TCI  cpUQIUg   SUPPLIES.     We  are  Southern  Headquarters  for  them. 

Missouri  Electrical  Manufacturing  Co., 

p.  D    CABLE,  Prest.  F.  B.  LITTLE,  V.  Prest.  R.  W.  MOORE,  Sec'y.         W.  F.  LITTLE,  Treas. 


GENERAL  OFFICES, 


1216  WASHINGTON  AVENUE,  ST,  LOUIS,  MO, 


Ante 


No.  SIX 

A  First-Class  Medical  Apparatus. 

RETAIL  PRICE,  S2.50.  SOLD  BY  ALL  DEALERS. 


MADE    BY 


MANHATTAN  ELECTRICAL  SUPPLY  CO., 


32  Cortlandt  Street, 
NEW  YORK. 


188   Fifth  Avenue, 
CHICAGO. 


WESTERN    ELECTRICIAN 


February  22,  igoS 


DIEHL  FAN  MOTORS 


Are    Excellent    Sellers 

BECAUSE 


they  are  handsome  in  design,  superior  in  finish,  efficient, 
durabie,  and  never  get  out  of  order.'  Made  in  9-inch,  12- 
inch  and  16-inch.  Send  for  catalogue  which  shows 
I  6  designs  of  Ceiiing  and  Desl<  Fans. 


DIEHL  MANUFACTURING  CO. 


NEW  YORK.  CHICAGO. 
BOSTON,  PHILADELPHIA. 


MAIN  OFFICE 
AND  WORKS 


ELI2ABETHP0RT,  N.  J. 


CLASSIFIED    INDEX   OF   ADVERTISEMENTS. 


AdJnsters,  Inc.  Lamps. 

Genevieve  Companv. 

Inc.  K!.  Lt.  Manipulator  Co. 

Lever  Mfg.  *-'o.,  C.  1!. 

Anchors  (Tel.  &  Tel.) 
Matthews  A  lire.  W.  N. 

Annunciators. 

Central  Electric  Co. 
Edwards  A  Company. 
Electric  Appliance  Co. 
Heath  Electric  Company. 
Ohio  Electric  Works. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Arc  Lamps. 

Anderson  Tool  Co..  The. 
Central  Electric  Co. 
Ft.  Wayne  Elec.  Wks..  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Lt.  Co. 
Gregory  Electric  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westtnghouse  El.  A  Mfg.  Co. 

Antomobiles. 

Lowell  Model  Co. 

Babbitt     Metal     and 
Solder. 

Gr.  Western  Sm.  and  Refg.  Co. 

Batteries  and  Jars. 

UunnellTelegrraph  ALlec.Co. 

Central  Eleclric  Co. 

Edison  Mfg.  Co. 

Edwards  A  Company. 

Electric  Appliance  Co. 

Leclanche  Batterj'  Co.,  The 

National  Carbon  Co. 

Ohio  Electric  Works. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Bells,  Buzzers,  Rtc. 

Central  Electric  Co. 

Edwards  A  Company. 

Eleclric  Appliance  Co. 

Spies  Electric  Company. 

Western  Electric  Co. 

Western  Elec  Supply  Co. 
Belt  Dressing. 

Leather  Preserver  Mfg.  Corp. 

Beltinc 

Leather  Preserver  Mfg.  Corp. 
Bloirers. 

Smrtevant  Co..  IJ.  F, 
Boilers. 

Whitehead  Company.  \V.  W. 
Boats. 

Mullins.  W.  H. 
Books. 

Harrle  A  Son,  Geo. 
Books.  Electrical. 

Electrician  Publishing  Co. 

Brushes. 

Central  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Holmes  Flbre-Graphlte  Co. 

Sage  A  lire,  F.  H. 

Western  Electric  Company. 
Cable  Clips. 

Chase-Shawmut  Company. 
Cables.  (See  Insulated  Wires.) 
Cables.  Electric  (See  Insu- 

latedWlres)Copper,Sheet 

and  Bar. 

American  Elec.  Works, 

American  Steel  A  Wire  Co. 

Central  Electric  Co. 

General  Electric  Co. 

Missouri   Electrical   Mfg.  Co. 

National  Conduit  A  Cablu  Co. 

New  York  Ins.  Win-  Co. 

Simplex  Electrical  (Jo. 

Standard  Underground  t;.  Co. 

Western  Elec.  Supply  Co. 

Western  ElectricConipariy. 
Carbons.     Points    and 

Plates. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

National  Carbon  Co. 

Relslnger.  Hugo. 

Western  Elect,  Supply  i'.o. 

Castings. 

Smith  Co.,  S.  Morgan. 

Chains. 

.TetTrey  Mfg.  Co. 
Circuit  Breakers. 

liadl  A  Co..  F.  n. 

Cutter  Elec.  A  Mfg.  Co. 

We-tern  Electric  Company. 
Coal   and   Asbcs     lland- 

liiis  machinery. 

JclTrey  Mfg  Co. 


Coils  and  llaem*'***. 

\'arley  Duplex  Mugntl  Co. 
Western  Electric  Co. 

Compound. 

Dearborn  Drug  ..^  Chem.  Wks. 
McLennan  A  Co..  K, 

Conduit  and  Condnit!>4. 

Central  Electric  Co. 
Electric  Appliance  Co. 
Osburn  Fltxil  le  Couautt  Co. 
Sprague  Electric  Co, 
Western  Elect.  Supply  Co. 

Connectors    and    Tei'mi- 
nals. 

American  Elec.  Fuse  Co. 

Construction  A  Repairs. 

Chicago  Edison  Co. 
Parsell  A  Weed. 
Spies  Electric  Company. 
Western  Eleclric  Co. 

Contractors  and  Electric 
Lisht  Plants. 

liullock  Elec.  Mfg.  Co. 
Crocker-Wheeler  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
Sprague  Electric  Co. 
AVarren  Elec.  Mig.  Co. 
Western  Electric  Co. 
Westinghouse  Elec.AMfg.Co. 

Copper  M'ires. 

American  Electrical  Works. 
American  Steel  A  Wire  Co. 
Central  Eleclric  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Hazard  Manufacturing  Co. 
Missouri  Electrical  Mfg.  Co. 
National  India  Rubber  Co. 
Okonite  Co.,  The. 
Phillips  Insulated  Wire  Co. 
Roebling'sSor's  Co.,  J.  A. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Western  Electric  Company. 

Correspondence  Schools. 

American  School  of  Corresp, 
Electrical  Engineer  Inst. 
Int.  Correspond.  Schools. 

Cross- Ami  Brace-,  Etc. 

Anderson  A  Sons.  W.  11. 

Cross- Arms.     Pins     and 
Brackets. 

IJerthold  A  .Jennings. 
Central  Electric  Co. 
Houston  A  Liggett. 
Leavitt,  R   H. 
Standard  Pole  A  Tie  Co. 
Western  Elect.  Supply  Co. 
Western  Electric  Company. 

Cut-Outs  and  Switches. 

Hosserl  Elec.  Const.  Co. 
lirunt  Porcelain  Works,  G.  F. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Missouri  Electrical  Mfg.  Co. 
Pass  A  Seymour. 
Western  Electric  Co. 
Western  Elect.  Su)>ply  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Cuts. 

Franklin  Eng,  &  Electro.  Co. 

Desk  Lamps. 

McLeod,  Ward  A  Co. 

Dynamos  and  motors. 

Akron  Electrical  Mfg.  Co. 
liullock  Elec.  Mfg.  Co. 
Central  Electric  Co. 
Crocker-Wheeler  C:. 
Ft.  Wayne  Elec.  Wks..  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Gregory  Electric  (jo. 
Hobart  Elec.  Mfg.  Co. 
Lowell  Model  Co. 
Missouri  Electrical  Mfg.  <'o. 
Ohio  Electric  Works. 
Parsell  A  Weed. 
Reliance  E'ectrlc  Company. 
SchiiremanA  Ilayden. 
Sprague  Electric  Co. 
Stiirtevant  Co.,  H.  F. 
Warren  Elec.  Mfg.  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Electric  Ifcatine  Appl. 

.Vmer.  Electrical  Heater  Co. 
Simplex  Electrical  Co. 


Electric  Railways. 

Crocker- Wheeler  Company. 

General  Electric  Co. 

Sprague  Eleclric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Electric  Signs. 

Elec.  Motors  Kqutpment  Co. 

Federal  IClectrlc  Ci-mpany. 
Electrical  and    mechan- 
ical Engineers. 

Jiadt  &  Co.,  F.  li. 

Humphrey.  Henry  R. 

Sargent  &  Lundy. 
Elei'trical  Instruments. 

Itadt  A  Co.,  K.  IJ. 

Central  Electric  Co. 

Eldredge  Eleclric  M  fg.  Co. 

Electric  Appliance  Co, 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Eleclric  Co. 

General  Inc.  Arc  Light  Co. 

Illinois  Eleclric  Specialty  Co. 

Pignolet,  L.  M. 

Queen  &  Co. 

Sage  A  Bro.,  F.  B. 

Stanley  Instrument  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 

Weston  Electrical  Insl.  Co. 

WiUyoung,  Elmer  G. 
Electrical  Woodivork. 

Lever  Mfg.  Co..  C.  H. 
Electro-Plating:  Mach'y. 

Besly  A  Co.,  Chas.  H. 

Crocker-Wheeler  Company. 

General  Eleclric  Co. 
Elevators-Conveyors. 

JetTrey  Mfg.  Co. 
Engines,  Oas. 

Parsell  &  AVeed. 
Engines,  Steam. 

Ball  Engine  Co. 

Barley  &  Sons  Co..  W. 

Slilrtevant  Co..  B.  F. 

WhitelieadCompany.  W.  W. 
Exh'st  Steam  Apparatus. 

American  District  Steam  Co. 
Fan  Outfits. 

Central  Eleclric  Co. 

Crocker-Wheeler  Company. 

Dlehl  Manufacturing  Co. 

Edison  Mfg.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Ohio  Electric  Works. 

St.  Louis  Elec.  Supply  Co. 

Sprague  E'ectrlc  Co. 

Sturlevant  Co.,  B.  F. 

Western  Electric  Co. 

AVeslern  Elect.  Supply  Co. 

Westinghouse  El.  &  Mfg.  Co. 
Fibre. 

Kartavert  Mfg.  Co, 

Vulcanized  Fibre  Co. 
Files. 

Marnett  Co..  G.  &  E. 
Fire  Extinguishers. 

Monarch  Fire  Appliance  Co. 
Flashers. 

Reynolds  Electric  Company. 
Flexible  Shafts. 

Stow  Mfg.  Co. 
Forges. 

Sturlevant  Co.,  B.  F, 
Fuses  and  Fuse  YVire. 

American  Elec.  Fuse  Co. 

Central  Electric  Co. 

Chicago  Fuse  Wire  &  Mfg.Co. 

I>.  &  W.  Fuse  Company. 

Electric  .Vppllance  Co. 

Vomacka  &  Mazanek. 

Western  Elect.  Supply  Co. 

Western  Electric  Company. 
^ilcarH. 

Besly  A  Co.,  Chas.  II. 

Oeneral  Elec.  Supplies. 

Hunnell  Telegraph. A  I'.lec. Co. 

(Jentral  Electric  Co. 

Chicago  Edison  Co. 

Electric  vVppI'ance  Co. 

General  Eleclric  Cn. 

Heath  Electric  Co. 

Manhattan  Elec.  Supply  ('"■ 

Missouri  Eleclrical  Mfg.  Co. 

Ohio  Elecric  Works. 

St..  Louis  Elec.  Suriply  Co. 

Standard  Electric  Comjiany. 

Western  E'eclric  Co. 

Western  Elect.  Supply  Co. 
i^ilass  Wool. 

Glass  Wool  Mfg,  ("'ompany, 
Cilobes     and      Electrical 

4^1assivare. 

Century  Glass  Co. 

Phcenlx  Glass  C'. 

Western  Elect.  Supply  Co. 


Oraphite  Specialties. 

Besly  A  Co..  Chas.  II. 
Dixon  Crucible  Co.,  .los. 
Holmes  Fibre-Graphite  Co. 

Heating     and    Ventilat- 
ing Apparatus. 

Slurtevanl  Co.,  B.  F. 

Holders,  Inc.  Lamps. 

Incandesent    Electric    Light 
Manliiulator  Co. 

Inspection  &  Insurance. 

Hartford   Steam    Boiler    In- 
spection A  Insurance  Co. 

Insulators  and   Insulat- 
ing materials. 

.Vkron  Smoking  Pipe  Co. 
brunt  Force  aln  Works,  G.F. 
Central  Klectric  Co. 
Chicago  Edison  Co. 
Electrical  Appliance  Co. 
General  Inc.  Arc  Light  Co. 
Indiana  Rub.  A  Ins.  Wire  Co. 
Kartavert  Mfg.  Co. 
Mica  Insulator  Co. 
Jlissourl  Electrical  Mfg.Co. 
Munsell  A  Co..  Eugene. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
Ohio  Electric  Works. 
Okonite  Co.,  The. 
Phillips  Insulated  Wire  Co. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Standard  Varnish  Works. 
Sterling  Varnish  Co, 
Vulcanized  Fibre  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Insulated  Wires  and  Ca- 
bles—magnet Wires. 

American  Elec.  Fuse  ("lo. 
American   VJlectrical    Works. 
American  Steel  A  Wire  Co, 
Central  Electric  Co. 
Chicago  Insulated  Wire  Co, 
Crescent  Ins.  Wire  ACbl.Co. 
Electric  Appliance  Co. 
General  Eleclric  Co. 
Hazard  Manufacturing  Co. 
Indiana  Rub.  A  Ins.  WireCo. 
India  Rubber  A  Gutla  Percha 

Insulating  Co. 
Kellogg  Switch.  A  Sup.  Co. 
Missouri  Electrical  Mfg.  Co. 
National  India  Rubber  Co. 
New  York  Insulated  WireCo. 
Ohio  Electric  Works. 
Okonite  Co.,  The. 
Phillips,  Eugene  F. 
Pbillips  Insulated  WireCo. 
Roebling's  Sons  Co,  .1,  A. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Western  Elec.  Supply  Co. 
Western  Electric  Company. 

Junction  Boxes. 

liossert  Elect.  Const.  Co. 
General  Inc.  Arc  Light  Co. 

Lamps.  Incandescent. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Colorado  Lamp  Co, 

Edison  Decorative  A   Minia- 
ture Lamp  Dept 

Electric  Apjiliance  Co. 

General  Eleclric  Co. 

General  Inc.  Arc  Light  Co. 

General  Inc.  Lamp  Co. 

Goodchlld  A  Welsh, 

Missouri  Electrical  Mfg.  Co. 

Ohio  Electric  Works, 

Sawyer- Man  lOlec.  Co. 

Shelby  Eleclric  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Lamps,  Inc.,  Ai^nsters. 

Genevieve  (lompany. 

Inc.  El.  Lt.   Manipulator  Co. 
Lamps.      Incandei^cent— 

Replaccrs  A  Cl-aners, 

Inc.  Ei.  Lt.    Manipulator  Co. 
Lightning  Arresters, 

American  Elec.  Fu-e  Co. 

Ct  ntral  Electric  Co. 

ICk-cirio  .Appliance  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Linemen^s  Climbers. 

Anderson  A  Sons.  W.  H. 

Klein  A  Son.  Mathlas. 

Smith  A  Ilemenway  Co. 
magnet  Wires. 

(See  Insulated  Wires.) 


meters. 

Diamond  Meter  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

Generallnc.  xVrc  Light  Co, 
mica. 

Munsell  &  Co,,  Eugene. 
mining  Apparatus,  Elec. 

Crocker-Woeeler  Company. 

General  Electric  Co. 

Jeffrey  Mfg.Co. 

Westinghouse  El.  &  Mfg.  Co. 
motors.  (See    Dynamos    and 

Motors  J. 
Blipiiers  and  Pliers. 

Klein  &  Son,  Mathias, 

Smith  &  Hemenway  Co. 

Utica  Drop  Forge  A  Tool  Co. 
Packing. 

Besly  &  Co.,  Chas.  H. 
Patent  Attorneys. 

Johnston,  Thomas  J. 
Phosphor  Bronze. 

Besly  &  Co.,  Chas.  H. 

Phosphor  Bron'/eSm.Co.,Ltd. 
Photographs. 

Thompson,  G.  L. 

Platinum     Bought     and 
Sold. 

Baker  &  Companv. 

Gl, West. Sm, and  Refining  Co. 
Poles  and  Ties. 

Berthold  &  Jennings. 

Carney  Brothers  Com|iany. 

Fowler,  John  H. 

Holcomb-  Lobb  Co. 

LIndsley  Bros.  Co. 

Maltby  Lumher  Co. 

Meredith  Cedar  Co.,  J,  P. 

Morse  Cedar  Co. 

NaugleTie  Co,,  E.  E. 

Perrizo  &  Sons. 

Pitt.iburg  A  L.  S,  Iron  Co. 

Porter  Cedar  Companv, 

Standard  Pole  A  Tie  Co. 

Sterling  &  Son.  W.  C. 

Torre;'  Cedar  CJo. 

Valentine-Clark  Co,.  The, 

Worcester  Co.,  C.  H. 

Wright  Bros. 
Polish  (metal). 

Hoffman.  G.  W. 
Porcelain. 

Akron  Smoking  Pipe  Co. 

Brunt  Porcelain  Works,  G.  F. 
Po^ver  Transmission 

machinery. 

Jeffrey  Mfg.  Co. 

Smith  Co.,  S.  Morgan. 

Slilwell-BIerce  Smith-Vaile. 
Pulleys. 

smith  Co..  S.  Morgan. 

Stilwell-Blerce  Smith-Vaile. 
Rail  Bonds. 

American  Steel  &  Wire  Co. 

Badt  ACo.,  P.  B. 
Rail  .Toints. 

Continuous  Rail  Joint  Com- 
pany of  America. 
Refiners. 

GL.Wesl.Sm.and  Refining  Co. 
Reflectors, 

Amer.  Reflt.  &  Lighting  Co. 

Faries  Manufacturing  Co. 

McLeod,  Ward  A  Co, 
Re-'Winding    Repairs. 

Chicago  Edison  Co. 

Gregory  Eleclric  Co, 

Scbureman  &  Uayden. 
Rheostats. 

Badl  ACo..  F.  B. 

Cutler-Hammer  M'g.  Co, 

General  Electric  Co. 

Gen'l  Inc.  Arc  LI,  (^o. 

Sage  lS:  Bro..  F,  B. 

Westinghouse  El,  &  Mfg.  Co. 
Rosettes. 

Pass  A  Seymour. 

Seeond-Hand  mac.h'y. 

Amber  Electric  Mfg.  Co. 
Gregory  Electric  Co. 
Illinois  Maintenance  Co. 
Matthews  &  Bro..  W.  N. 
Schureman  &  Hayden. 
Walsh's  Sons  &  Co. 
Whitehead  Company,  W,   W. 

Shades. 

Amer.  Refit.  &  Lighting  Co. 
Faries  Manufacturing  Co. 

Speaking   Tubes. 

Central  Electric  Co. 
t-  dwards  &  Company. 
FJectric  Appliance  Co 
Western  Electric  t;o. 
Western  Elec,  Supply  Co, 


Speed  Indicators. 

Besly  A  Co.,  Chas.  H. 

(iiieen  A  Co, 

Weston  Electrical  Inst.  Co. 
Springs. 

American  Steel  A  AVire  Co. 

Barnes  Co.,  The  Wallace. 
Steel  Boxes. 

Bossert  Elec,  Const.  Co. 
Storage  Batteries. 

American  Battery  Co. 

Electric  Storage  Katterv  Co. 

United  Stales  Accumulat.  Co. 
Tape.s".  Insulating. 

American  Eleclrical  Works. 

American  Steel  A  Wire  Co. 

Central  Eleclric  Co. 

Electric  Appliance  Co. 

New  York  Insulated  WireCo. 

Okonite  Co.,  The. 

Simplex  Electrical  Co. 

\\'estern  Electric  Co. 

Western  Elec.  Supply  Co. 
Telegraphic  Supplies. 

Bunnell  Telegraph. AEiec. Co. 
Telephones,     Telephone 

material    and    Switch- 
boards. 

American  Elec,  Fuse  Co. 

American  El.  Telephone  Co. 

Bissell  Co.,  The  F. 

Bunnell  Telegraph.AElec.Co. 

Central  Electric  Co. 

Central  Tele.  A  Elec.  Co. 

Columbia  Telephone  Mfg.  Co. 

Continental  TeL  Const,  Co. 

Couch  A  Seeley. 

Ericsson  Telephone  Co. 

Eureka  Eleclric  Company. 

Farr  A  Farr. 

Griggs  Manufacturing  Co. 

International  TeL  Mfg.  Co. 

Kellogg  Switchb.  A  Sup.  Co. 

Kokomo  Tel.  A  EI.  Mfg.  Co. 

Metropolitan  Tel.  A  Elec.  Co. 

Missouri  Electrical  A:fg.  Co. 

Moon  Mfg.  Co..  The, 

R,  i.  Telephone  A  Elec.  Co. 

St,  Louid  Elec.  Supply  Co. 

Sterling  Electric  Co. 

Stromberg-CarlsonTel.M.  Co, 

Telephone  Co,  of  Amer.. The, 

Therlen  Tool  Works. 

Union  Switchboard  Co. 

U.  S,  Electric  Mfg.  Co. 

\\'eslern  Electric  Co. 

Western  Elec.  Supply  Co. 

Telephone  Service. 

Chicago  Telephone  Co. 

Tools. 

Anderson  A  Sons,  W.  H. 
Dicke  Tool  Company. 
Klein  A  Son.  Mathlas, 
Missouri  Eleclrical  Mfg.  Co. 
Smith  A  HemenwavCo. 
Therlen  Tool  Work's, 
Utica  Drop  Forge  A  Tool  Co. 

Transformers. 

Central  Electric  Companv. 

Crocker-Wheeler  Company. 

Ft.  Wayne  Elec,  Works,  Inc. 

General  Electric  Co. 

Gregory  Electric  Co. 

Moloney  Electric  Company. 

Standard  Electric  Companv, 

Vindex  Electric  Com|)any, ' 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  EI.  A  "Mfg.  Co. 
Trucks.  Electric  Car. 

General  Electric  Co. 

Westinghouse  El.  A  Mfg,  Co. 
Turbine  AVater  AVheels. 

LefiVI  A  Co,,  Jns. 

Smith  Co.,  S.  Morgan. 

SlilwellBierce    Smllh-Vaile 
Varnishes. 

Standard  Varnish  Works. 

Sterling  Varnish  Co. 
Vulcanized  Fibre. 

Vulcanized  Fibre  Co, 
Wire,  Bare. 

American  Steel  A  Wire  Co. 

Besly  A  Co..  Chas.  H. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Okonite  Co.,  The. 

Phillips  In.sulated  WireCo. 

Roebling's  Sons  Co.,  J,  A. 

Standard  Underground  C.  Co. 

Western  Electric  Co, 

Western  Electrical  Sup.   Co, 
X- Ray  Outfits. 

tineen  A  Co. 

WiUyoung,  Elmer  Q. 


For    A.lj>tisiT3et:ioa.l    Inde::!::    of    A.<a.-vertisoi:xa©i:it{S     See    I*^e:o    3* 
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FAN  MOTORS 


Desk,  Bracket, 
Ceiling 
Styles. 

110-170-220-250-500 

Volt   Circuits. 

t 


DIRECT 

WE  HAVE  MADE 
IN  OUR  MOTORS 
OUR  CATALOGUE 


Artistic  in 
Design. 


CURRENT 

A  FEW  CHANGES 
FOR  THIS  YEAR. 
DESCRIBES  THEM  IN  DETAIL. 

Noiseless 
in  Operation. 


WESTERN     ELECTRIC    COMPANY, 


CHICAGO. 


ST.  LOUIS. 


PHILADELPHIA. 


NEW  YORK. 


AHERICAN   ELECTRIC  COHPANY,  STANDARD  ELECTRIC  COHPANY,  CALIFORNIA  ELECTRICAL  WORKS,  KILBOURNB  &  CLARK  COHPANY, 

St.  Paul.  niBn.  Cincinnati,  Ohio.  San  Francisco,  Cal.  Seattle,  Wash. 

ANTWERP.  LONDON.  PARIS. 
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THE  GENERAL  ELECTRIC  COMPANY'S 

FAN    MOTOR   VENTILATING    SETS. 


Direct  Current  Set. 


AlteraatlnE  Current  Set. 


Furnished  with   12  and  16-inch  fans 
for   direct  and  alternating   current. 

WRITE    FOR    INFORMATION. 

GENERAL  OFFICES:    SCHENECTADY,  N.  Y. 


New  York  Office,  44  Broad  Street. 


Sales  offices  in  all  large  cities. 


rrricrif  riP|PK"KiPi<'Ki<'if  If  K»rK'K>r»<"iPi<'K'jC'jrirjf  tr>«'»rir:ririrKiP>PjS'iPirjrK)«'jPirKKi«'»riPiPKKJf  K'»PK'iP»r«rjrj<-irK 


& 
V; 

V; 

Ik 


HIGH  GRADE 

Porcelain  Insulators, 


ALL    STYLES    AND    SUES, 


II 


CUTS  REDUCED  ONE-HALF  SIZE 


INSIST    ON     HAVING     BRUNT'S  TUBES,  INSULA- 


TORS   AND    CLEATS. 


THEY  COMPLY  WITH  ALL  UNDERWRITERS'  REQUIREMENTS. 
EVERY    PIECE    MARKED    "BRUNT." 


THE  G.  F.  BRUNT  PORCELAIN  WORKS, 

EAST    LIVERPOOL,    OHIO. 


// 


Fiexituct 


^9 


THE  NEW  AND  PERFECT  FLEXIBLE 
CONDUIT  FOR  INTERIOR  WIRING. 

APPROVED    B  Y    BOARDS 
OF  FIRE  UNDERWRITERS. 

The  interior  cannot  be  ripped  out,  be- 
cause it  is  an  inseparable  part  of  the  conduit 
— no  possiblility  of  ripping  out  the  inside 
when  installing  wires  too  large  for  conduit, 
or  when  fishing  wires  through  it. 

When  "Flexduct"  is  used, 
every  foot  is  absolutely 
intact    and   uninjuredm 

"Flexduct"  is  positively  moisture-proof 
— made  so  by  closely  weaving  together  a 
special  fibre  with  a  special  warp  and  by  treat- 
ing the  conduit  with  a  special  compound  to 
fill  up  the  pores. 

Send  far  booklet— also  a  samole  of  "Flex- 
duel,"  and  carefully  examine  Its  smooth  In- 
terior; Its  longitudinal  Interweaving)  test  Its 
strength,  and  satisfy  yourself  that  "  Flexduct  " 
Is  the  best  flexible  conduit  that  has  ever  been 
ntanufactured  for  Interior  wiring, 

"Flexduct"  costs  no  more  than  the  old 
style  conduit.     Order  from  your  jobber. 

Osburn  Flexible  Contluii  Co, 

General  Sales  Offices:    21  Park  Row,  Hew  York  City. 
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BUNNELL 


TELEGRAPHIC 


AND 


CO. 


ELECTRICAL 

110-120  BEEKMAN  ST.,  NEW  YORK 

TELEGRAPH,  TELEPHONE,  RAILWAY  AND  ELECTRICAL  SUPPLIES. 
District  Messenger  Call,  Police,  Patrol,  Watchman's,  Burglar  and  Fire  Alarm  Boxes 

and  Equipment. 

FACTORIES,  NEW  YORK  CITY  AND  MILFORD,  CONN. 


NEW  FORM  PONY  RELAY. 


STEEL  LEVER  LES  KEY. 


GIANT  COMBINATION  SET. 
Consistlne  of  Alaminum  Lever  Sounder  nnd  Steel  Lever 
Key  for  Private  Lines  and  Learners. 


Try  Our 

Beekman  Dry  Cell, 
Beekman  Iron  Box  Bell, 
Beekman  Wire  and 
Beekman  Long  Distance 

Telephone. 
Unequaled  in  Quality  or 

Price. 


STANDARD  MAIN  LINE  RELAY. 


LEARNERS'  UTEST  INSTRUMENT. 


Outfit  ConsUtlnK  of  Instrument,  Bittery,  Wire, 
ManuaL  Etc. 


OUR  INSTRUMENTS 
ARE  GUARANTEED. 

CATALOGUE  OR 
LEARNERS'  MANUAL 

FREE  ON 
RECEIPT  OF  POSTAGE. 


r  #1 


<0m 

(.DISTRICT    i 


Districi  Call  Box. 


:!  ALARM  jy 
Burglar  Alarm  Box. 


0 
FIRE 


[A^LARMjyJ 


Small  Fire  Alarm 
Box. 


Burglar  Alarm  And 
Watchman's  Box. 


FIRE    ^ 


No.  5  Fire  Alarm  Box. 


Auxiliary  Fire  Alarm  Box. 
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DEPARTMENT 
OF    BOILER 
FEED  WATER 
TREATMENT. 

Your  Boiler  Water  Must  be  Analyzed '.rnTET'sr.^^ 

You  must  deal  with  a  Company  who  can  sell  you  the  concentrated  solid  extracts  to  be 
reduced  by  you  as  wanted.      This  saves  freight  also  malces  It  economical  so  you  can  use 
enough  to  do  the  work.    You  had  also  better  deal  with  a  firm  large  enough  to  assure  safety 
and  success.    These  organic  "SACCHARATED  TANNINS"  cost  money  but  will  save  the 
boilers  and  are  cheapest  In  the  end  with  perfect  results.     This  is  better  than  buying  the 
SODA  Compounds,  for  the  presents  which  go  with  such  goods. 
WRITE    US — —CLEAN    SAFE    BOILERS. 

DEARBORN  DRUG  &  CHEMICAL  WORKS, 

27,  28,  29,  30,  31,  32,  33  AND  34  RIALTO  BUILDING,       •         ■       CHICAGO,  ILL. 

WIVI.  H.  xei>C».A.R,  Px-esioent:.                                            TELEPHONE,  HARRISON   l3B8and  1373. 

PLUG  CUT-OUTS 


MADE    OF 


P.  ^  S.  Material. 


This  Tells  the  Whale  Story;  Nothing  More  Heed  Be  Said. 


PASS  $(  SEYMOUR,  "c. 


•  I-VAV,   IM.  V. 

NEW  YORK.     CHICAGO.     BOSTON.     CINCINNATI.     SAN  FRANCISCO. 


RELIANCE" 

Ci^KWERATORS 
AND  ^lOTORS. 


SEND      FOR      BULLETIN. 


RELIANCE   ELECTRIC 
COMPANY, 

MILWAUKEE,  -  WIS. 

AGENTS  WANTED  EVERYWHERE. 


G.I.    G.I.    G.I.    G.I.    G.l.    G.I.       G.I.     G.l.     G.I.     G.I.    G.I. 


G.I     G.l.    G.l.    G.l.    G.l.    G.l.      G.l.    G.l,    G.l.     G.l.    G.l. 


CONTINUOUS  RAIL  JOINT  CO.  OF  AM. 

General  Offices:    Century  Building, 

NEWARK,  N.  J. 

Over  ten  thousand  ( 10,000)  miles  in  use.    Received  the  highest 

award  in  Its  class  at  Paris  Exposition,  1900,  and 

Pan-American,  Buffalo,  1901. 


UY 


Your  Electrical  Books  of  the  Electrician 
Publishing  Co.,  Suite  510  flarquette 
BIdg.,  Chicago.  You  will  save  TIME  and 
MONEY  by  doing  so 


Crimshaw.  Raven  White  Core.  Raven  Black  Core. 

ALL  OUR  WIRES  P"»  inspection  «nd  carry  th*  abOTe  TRADE-MARKS  on  our  tag..    We  also  manufacture  Crimshaw  and  Competition  Tapes  and  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OFFICE: 
13-17  Cortlandt  St.,  New  York. 


BRANCHES:  ■ 


CHICAaO: 
■oa  Desplalnes  5t. 


BOSTON: 
7  Otis  St. 


SAN  FRANCISCO. 
33  SecoDd  St. 
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The  "ELECTRA"  Highest 
Grade  Nuernberg  Carbons  are 
recognized  as  standard  all  the 
world  over. 

All  genuine  "ELECTRA" 
carbons  are  put  up  in  packages 
bearing  the  label  with  the  tradfi 
mark  "ELECTRA." 


€♦••♦••••*••*♦♦»** 


UNEQUALLED  IN  HUALIT 
AND    EFFICIEJSKfY 


AND    EFnCIEDKTf         x^   /^Y  '    f    T     V™)D    BIR^LLIANT.    LIGHT. 

HUGO  REISINGER  hbroadway  NEW  YORK. 


Qood  carbons  mean  less  cost 
for  current. 

All  the  excellence  in  dynamos 
and  arc  lamps  counts  for  but 
little  where  poor  carbons  are 
used  in  lamps. 


IDEAL    FIRE    PROTECTION    FOR    ALL 
ELECTRICAL   APPARATUS. 

'/^  Highest  Award  Pan-American 
Exposition. 

MONARCH  FIRE  APPLIANCE  COMPANY, 

27  William   St.  NEW    YORK    CITY. 


FOR    HIGH    CRADE 


INSULATING  VARNISHES 

ADDRESS 

Standard  Varnish  Works 

CHICAGO  NEW   YORK  LONDON 


TERMINAL  BLOCK. 


OUR  IDEA  FOR  FIXTURE  WORK. 
MADE  TO    FIT   ANY    MOLDING. 


PRICE  PER   100  FOR  (14  WIRE  MOLDING)  HARDWOOD,  $3.00. 
A  LIBERAL  DISCOUNT  ON  QUANTITIES. 


Electrical  Moldings,  Automatic  Turnings 
and  DuplicateWoodworkof  Every  Descrip- 
tion our  Specialty.     Catalogues  Issued. 


G.  H.  LEVER  MFG.  GO.,  Chicago. 


THOROUGH  INSPECTIONS 

AND 

'^/^sorance    against    Loss   or     Damage     to 

Property  and    Loss    of  Life  and 

Injury  to  Persons  caused  by 

STEAM    BOILER    EXPLOSIONS. 

i.  M.  ALLEy,  Pretident, 
WM.  B.  FRANKLIN,  Vice-President, 
F.  B.  ALLEN.  Second  Vics-Presldent, 
J.  B.  PIERCE.  Secretary. 
L.  B.  BRAINEBD.  Treasurer, 
L.  F.MIDDLEBROOK.ABSt.  Secretary. 


J_«^. 


Comnlcte  Lamp. 


UCHT  UP  YOUR  DARK  CORNERS 

ET   US  INC.   THE 

L.-H.   ENCLOSED 

Arc  Lamp 

MatSce  tiomr  Meat  and  Compact  £t  /s. 

\  ThBse  Lamps  arc  the  SSmgticst  and  Most  Efficient 

on  the  Market, 

WRITE  FOR  CIRCULAR   MATTER 

THE  ANDERSON  TOOL  CO.,  *f person,  imp. 


AGENTS    WANTtD    IN    EVERY    CITY, 


'COMMUTATOml 

-musH  Wl 


.-  'btV.T  -\-\iaR\CM  NHt 


There's  No  Friction 

with  the  Fib  re- Graphite  Commutator  Brush. 
Being  90  per  cent,  p-ire  graphite,  it  insures  low 
resistance,  no  sparking  under  a  varying  load, and 
longer  wear.  TLcre  is  no  greasing  required. 
The  Fibre-Graphite  is  therefore  the  most  eco- 
nomic brush  on  Ibe  market.     Send  for  price  list. 

HOLMES  FIBRE-GRAPHITE  MFG.  CO. 

5155  Wakefield  St..  Germanlown,  PHILADELPHIA. 


Edwards  ^i^pCo 


Lock  Gravity 

Drop 
Annunciator. 


Extra    heavy,  well  finished 
case  of  ornamental  design. 
The  draps  being  fastened  to 
I  the  back-board,  the  case  may 
be  removed  without  disconnect- 
ing wires. 


pv^YowK  H-v 


DO  YOU  KIMOXA/ 


the  importance  of  magnetically  floating  the 
moving  parts  of  a  meter? 


Send  for  description  and  book  full  of  good  information  "ABOUT  METERS." 


STANLEY  INSTRUMENT  COMPANY, 

General  Sales  Office,  144  Broadway,  New  York,  N.  Y. 
Pacific  Coast  Agrency,  33  New  Montgomery  St.,  San  Francisco,  Cat. 
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copper  costs  more  than  iosulation. 

that  IS  why  material. 

the  composition  of  which  the  layman 

wots  not  of, 

is  so  profusely  used 

ia  ueatherproof  insulation. 

you  get  the  weight,  'tis  true, 
bat  you  miss  it  in  the  feet. 

That  is  why  it  is  cheaper 

at  an  even  price 

to  buy  '  O.  K.  '  wires. 

these  wires  are  the  standard, 
they  have  just  the  right  amount 
of  insulation  and  copper. 

ELECTRIC    APPLIANCE    COMPANY.    ELECTRICAL    SUPPLI ES,  92  &  94 
W.  VAN   BUREN   ST.. CHICAGO.  SELLING  O.  K.WEATHE  RPROOF  WIRE. 


TESTED  FUSE  WIRE. 

ELECTRIC  LIGHT  AND  POWER 

FUSES. 

ADOPTED   BY 

The  U.S.  Government  and  Largest  Companies. 

THE   MOST  ACCURATE. 

PROTECTION   AT  THE   LOWEST  PRICE. 

AMERICAN  ELECTRIC  FUSE  CO. 

NEW  YORK.  ATLANTA.  CHICAGO. 


MICA  WASHERS 


PRICES  RIGHT 

EUGENE  MUNSELL  &  CO., 

218  Water  St.,  New  York.   117  Lake  St.,  Chicago. 


VOLT=AMMETERS, 

POCKET  SIZE. 

I  For  Testing  Batteries  and  Battery 
IClrcnlts,  Locating  Faults,  Grounds, 
letc. 

RELIABLE.       ACCUKATE. 
Send  for  Circular, 
L.  M.PICNOLET. 
78-80  Corllanat  St.,        -       NEW  YOHK.  N.  T- 

'    TCLCPHONC  HARRISON  745 

F.  B.  BADT&CO. 

CONSULTING  AND  CONTRACTING  ENGINEERS 

WSSTCHN   AQCNTB  FOM 

WKSTON  INSTRUMENTS.  1604  MonadnocK  Block, 

WAND  LKONAflD  RMC08TATB, 

CtnCUIT  BRCAKCHB. 

CPiaON-BROWN   BAIL  BONDB.  ETC. CHICAGO. 

IDEAL  AUTOMATIC 
ANNUNCIATORS. 

The  Best  on  the  Market 
Wrlie  for  Prices. 

MumtKtnred  by 

THE  HEATH  ELECTRIC  CO., 

DETROIT.  MICH. 


Electric  Heating  Apparatus. 

SEND  FOR  64-PAGE  CATALOGUE, 

"UNIT"  ENAMELED  RHEOSTATS 

The  Simplex  Electrical  Co., 

Cambridgeport,    Mass. 
CHICAQO,    Monadnock    Block. 


Gale's  Commutator 
Compound. 

The  Only  Article  That  Will  Prevent  Sparking, 
will  keep  the  Commulalor  In  good  sondlllon  Mi  prevent  euttlng.    Absolutely  will  not  gum  the  brashes. 
SOc.  per  sticlc.   SS.OO  per  dozen     Send  5Uc.  for  trial  stick. 

FOE  SALE  BY  ALL  SUPPLY  HOUSES  OR 

KU.i  C||||M||    B    Aft  Sole  JKannfbotnrera, 

•    IHCLCiinAII    S    uUio    aoa.  lOO   WaaUncton  street.      .     CHIOAOO. 


lO 


SPRINGS 


ALL  SMALL  SPRINGS  USED  BY  ELECTRICAL 
TRADE. 

THE  WALLACE  BARNES  CO., 


Established  1857. 


BRISTOL,  CONN. 


COMPLETE   ASSORTMENT    HIGH    GRADE    SPRING    STEEL   ALWAYS    ON 
HAND.    SUBMIT  SAMPLES  FOR  PRICES. 


ASK  FOR  CATALOG  F. 


«i«W 


Don't  spend  spare  time  thinking: 
■what  you  might  be  if  your  salary  were 
doubled!  Doing,  not  thinking:,  will  make 
your  wish  a  reality.  Our  free  booklet, 
"Are  Your  Hands  Tied?"  tells  you  what 
to  do  and  how  to  do  it.  Thousands  have 
already  doubled  or  largrely  increased 
their  salaries  by  following:  our  plan. 
Under  our  8:uidance  you  can  do  the 
same.  Act  today!  I.  C.  S,  Text- 
books make  it  easy  for  those  already 
at  work  to 

Learn  By  Mail 

lUcphantcal.  6teAm,  Eleeirlcal,  Civil,  BIdIhk,  T«Ie- 
phonr,  and  Trlpgraph  Engtneerlag;  Shop  bikI 
Foandrr  Practice;  HechBnIrBl  Drniring;  Archi- 
tecture; Plumbing;  Bhrpl-Jl^tBl  l'»((ern  UrBrtlng; 
Chemlitrj':  Ornamenlsl  Dciloi ;  Lottering;  Book- 
lleeplni;;  Slenographj' ;  Engllih  HrBnehii;  Tekch- 
Idk;  Loeomotlv*  Knnnlng;  Electrotharftpentlci) 
Qerau ;  Spaiibh ;  French. 
Circular  free.    State  subject  that  interests  you. 

INTEmATIONAL  CORRESPOKOENCE  SCHOOLS, 

Box  1003,  SCBAIfTON,  PA, 


THE  NATIONAL  CONDUIT  &  CABLE  CO. 


liinuTacturar* 
of 


BARE  COPPER  WIRE  AND  CABLE,  PAPER  INSULATED  CABLES, 

Executive  Offices,  Times  Building,  NEW  YORK,  N.  Y. 


FOR  TELEPHONE,  TELEGRAPH, 
ELECTRIC  LIGHT  AND  POWER. 


CEMENT   LINED   PIPE   FOR   CONDUITS. 


EDISON  niNIATURE  LAHPS 


are  made  iii  more  than 
10,000  Varieties. 

for  all  classes  of  work  in  Candelabra  and 
Decorative  Lighting,  Multiple  and  Series 
Burning  and  in  all  types  of  Battery  Lamps. 

Mimatitre  Sockets  and  Receptacles, 

X-Ray   Tubes, 

Dezuar  Bulbs  for  Liquid  Air. 


EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 
Qeneral  Electric  Company,  Harrlioa,  N.  J. 
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FRANK  N.  PH1LLPIS,  Prcsiocnt. 
C.  H.  WAGENSCIL,  TnEASURCn. 


CUGENE  F.  PHILLIPS, 
GCNCRAL  MaNAGCI 


.  ROWLAND  FHtLLIPS.  Vicc-PnCB. 
.  RCmnGTON,  jR-i'Scc. 


AMERICAN  ELECTRICAL  WORKS, 


PROVIDEISCB,  B.  1. 

BAREAP  INSULATED  ELECTRICfIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS. 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  magnet,  office  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  «N0  UNDERGROUND  USE. 
New  York  Store,  W,  J.  Watson,  26  CortKindt  St. 
Chicago  Stoke,  F,  E.  Donoboe,  82  Lake  bt. 

Montreal  liRANcn,  Lugene  P.  Phillips' Electrical  Works. 
MAIN  OFflCEa  AND  FACTORIES.  PHILLIPSDALE,  R.  I. 


WRITE  TO  OHIO  ELECTRIC  WORKS 

-CHRISTMAS  GOODS 


etCCTRiC 
ONDERS 


six  Ynn  with  Gtntril  Electric  Company. 

THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  66  Broadway,    -    NEW  YORK  CITY. 

PiteM  Cautes.        Ptttnl  SollcIUn|. 


ElectrIcTabIeUmp(as  shown  In  lllus- 
tration)with  Battery  complete S3.00 


Battery  Hanging  Lamp. __ 

Telephone,  with  Battery  complete- 
Electric  Door  Bells,  all  connections. 

3    Electric  Carria^  Lamp .„ 

"    Fan  Motor,  with  Battery 

Electric  Hand  Lanterns 


.  10.00 
6.95 
1.00 
3.95 
6.Co 

2.00 

f  if.OO  Electric  Medical  Batteries. 3.Do 


fliOO  Belt,  with  Suspensory-  2.50 

Telegraph  Outfits,  complete- 2.25 

Battery  Motors  from $1.00  to  12.00 

I    16.00  Bicycle  Electric  Lights 2.75 

Electric  Railway 2.05 

Pocket  Flash  Lights...  l.CO 

NeckUeUBht3_75cto  3.00 


BULLOCK  ELECTRIC 
MANIIFACTIRING  CO. 

CINCINNATI,  U.S. A. 


Direct  and  Alternating  Current 
Equipments  for  Etectric  Light 
and  Power. 

287 


send  for  Free  Boob.  Describes  and  HiustratM  many 
of  the  most  useful  electric  devicL'S,  at  wonderfully 
small  prices.  All  practical.  Tl:e  lowest  pricoin  the 
-world  on  everything  electrical.  .-Vpents  can  make 
handsome  commissions  and  many  sales.  AVrite  for 
complete  information. 
OniO  EUOTBIC  WORKS,  OleTcland.  OMo. 


H 


Secured     quickly    through     Western 
Electrician  "Help  Wanted"  ads. 


Faries  Adjustable  Holders, 

PORTABLES,  SHADES,  ETC. 


CATALOGUE  NO.  9  just 
Issued  will  be  mailed  up- 
on application. 


ARE  FAUILJAB  TO 
A  I.  El  EliECTBICAJb 
PEOPLC:. 


FARIES    MFG.   CO.,  Decatur,  Illinois. 


A*^tk»Mm^m>mMMMJuJUk^ta 


Mr. 
NeedfulWrench 

is  a  very  necessary  adjunct 
in  tlie  installation  of  the  smaller 
sizes  of  the 

Storabaugh  6ny  Anchor. 


His  services  are  necessary 
because  the  twisting  strain 
would  be  too  great  for  the 
cross  sections  of  the  rods,  even 
though  the  rods  are  more  than 
strong  enough  to  resist  the 
"straight  pulling"  strain. 

Mr.  Needful  Wrench, 
through  his  close  affiliation 
with  the  Stombaugh  Anchor, 
is  in  a  position  to  testify  to 
the  merits  of  this  device.  He 
will  tell  you  that  for  durability, 
MR.  NEEDFUL  WRENCH.  strength  and  holding  power  no 

other  device  can  compare  with  it.  He  ought  to  know,  inasmuch 
as  these  points  are  demonstrated  to  him  daily  by  the  thousands 
of  telephone,  telegraph,  electric  light  and  street  railway  com- 
panies who  use  the  anchor. 

We  guarantee  Stombaugh  Anchors  to  give  entire  satisfac- 
tion. We  will  ship  them  on  30  days'  trial  and  if  not  satisfac- 
tory you  can  return  them  at  our  expense.  You  will  conserve 
your  interests  by  looking  into  the  merits  of  Stombaugh  Anchors. 
Further  information  cheerfully  furnished.  Supply  dealers 
carry  them. 

W.  N.  Matthews  &  Bros., 

603  Carleton  Building,  St.  Louis. 


P"i>p^iifii  wwiii^ipwyw^w^iipipwpir 


KELLOGG  SWITCHBOARD  and  SUPPLYC  0,, 

231     SO.    GREEN    ST.,    CHICAGO. 

■WE  ARE  PREPARED    TO    FURNISH  BEST   QUALITY 


WIRE 


A.  xn  X3.%:i.  X3.0  J.  ^  t:o  £■ 
Jxajt3:ai>ei? 

stjlNdabd  pbodvcts  in  stock, 


IMPRDVED 


WARREN 


ALTERNATOR 

SANDUSKY 

.    OHIO 


NATIONAL  CODE  STANDARD 

"0.  K."  Weitlierproof  Wire. 
Sloi-Bnrning  Weatherproof 
and  Slo^-BnrniDg  Wire. 

Prices  and  Samples  on  Application. 

Phillips  Insulated  Wire  Co., 

Office  and  FaclOfy:  PAWTUCKET.  R.  L 


WHEN  YOU  REQUIRE  A  BATTERY 


lUY   A.   GOOD    OIMI 


IVI 


IM 


CAN'T  BE  BEAT, 

IT  IS  THE  STRONGEST  SAL  AM- 
MONIAC BATTERY  MADE,  AND 
THE  ONLY  SUCCESSFUL  CELL 
FOR  ELECTRIC  GAS  LIGHTING, 
ORDER  NOW— A 

SAMSON  BATTERY. 


THE  STANDARD  ELECTRIC  COMPANY, 

113  W,  3rd  STREET,    CINCINNATI,  OHIO. 
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WAXTED.    FOB   SALE    and 

similar  WAWT  COI.DJIN  aill-erlise- 
ments  ijo  zi'orcfs  or  iess),  S^  Jo  an 
insfrliori :  additional  tt'ords  jc  each. 
POSITIOX  ^VAXTED  advertise- 
mrnts  ijo  words  or  less}.  Sf  co  an  in- 
sertion; additional  words  2c  i  ic/j. 


POSITION   WANTED. 

A  iwsulon  bv  a  Ilrst-class  tth-phone  man  as 
manaKt-r;  twelve  years'  experience  In  all 
branches  of  the  business.  Manager  at  present 
of  exchange  of  5<>0  memlters.  In  jiresenl 
position  two  years.  Gill  edge  references.  Reason 
for  changlne.  want  more  i^alary.  Address  liO\ 
31.  care  Western  Electrician,  010  Martiueile 
Unlldln'^'.  Chicago. 


POSITION     WANTED. 

Bv  :n  en-'lneer  and  eK-iMrlfian  oflayear^' 
practical  exj»erlence  in  steam  and  ei*-'irlc  work. 
Under--iand^  installing  of  dynamo  and  motors. 
repair  work,  <"on>trtictlon.  etc.  Will  aecepl 
steady  placeat  rea-'onabic  salarv  any  time  atter 
March  1.  Ijicensed  insieamand  havereference 
Address  with  particulars,  liox  37.  care  Western 
Electrician.  510  Marquette  lildtr..  ChiciiL-o 


POSITION  WANTED. 

As  foreman  of  Plecirical  construcil'^D;  ;J3 
Tears  old.  married.  Have  bad  good  experience 
oiiUdlni:  isolated  liebtinir  plants,  installing  mo- 
tors and  wiring  large  building-'.  Best  of  refer- 
enccf.  Address  Box  39.  care  Western  1-leciric- 
lan,  510  Marquette  Huildhig,  Chicago. 


WANTED. 


Some  electrical  and  mechanical  draftsmen  for 
switchboard  and  general  drafting  work.  Apply 
to  engineer  of  drafting  department.  GENERAL 
ELECTRIC  CO..  Schenectady,  K.  Y. 


WANTED. 


A  flrat-class  packer  and  shipping  clerk  for 
supp  V  house  In  Michigan.  Slate  experience 
and  salary.  .Vddress  BOX  32,  care  Western 
Electrician,  510  Marquette  Building,  Chicago. 


WANTED. 

Reliable  all  around  men  who  understand  In- 
side and  outside  wiring,  to  go  with  large  central 
station  In  one  of  the  largest  cAles  in  the  central 
part  of  the  country.  Mate  age,  experience  and 
salary  expected.  Address  BOX  33.  care  Western 
Electrician,  olO  Marquette  Building,  Chicago. 


WANTED. 

An  advanced  electrical  student  or  engineer  to 
give  private  lessons  in  electricity  evenings  or 
sundavs.  State  terms  and  experience.  Address 
BOX  34.  care  Western  Electrician,  ^10  Marquette 
Building.  Chicago. 


WANTED. 


Man  familiar  with  winding  on  Edfson  Bipolar 
Armatures  Apjilv,  s'atlr.g  wages  etc.,  to  CA- 
NADIAN GENERAL  ELECTKICCO..  Limited, 
Peierboro.  Ont  ,  Canada. 


WANTED. 

500    "N'olt    Motors,    from    two    to    fifteen 

"rOsTeLECTRIC  CO.,  St.  louis,  Mo. 


WANTED. 

To  buy  machinery  now  In  use;  one  2')0-volt 
Dynamo  of  1,500  to  1.800  light  capacity  with 
motor  balancer;  moderate  speed  four-valve  en- 
gine and  boiler  of  about  l)lh  II.  P.;  every  part 
must  be  In  perfect  ord*T  and  subject  to  most 
severe  tests  GRIMES  BROS.  ELECTRIC  LIGHT 
A-  PHONE  CO.,  Great  Bend,  Kan. 


AGENCY  WANTED. 

Would  like  to  communicate  with  parties  de- 
siring a  representative  In  Wisconsin.  Minnesota 
and  Northern  Michigan  for  eleciricai  devices 
and  material;  also  cedar  poles.  Address  Box 
3G,  care  Western  Electrician,  510  Marquette 
Building.  Chicago. 


200  NEW  10  VOLT  BAHERY  MOTORS. 

9S.OO     K'k^lH. 

Wilib'i  Sons  t  Co..  259  Wisblnflon  SI.,  Newark,  IS.  J. 


FOR    SALE. 

Good  telephone  exchange  and  loll  liups  in 
IndiaLa.  Good  aeld  to  build  up  InwlthlUtle 
money.  Address  Box  35,  care  Western  Electri- 
cian. .MO  Marquette  Bldg.,  Chicago. 


FOR  SALE. 

Complete  machinery  for  6iiO-Ilght  direct-cur- 
reni  jilant;  Western  Klectrlc  Co.'s  9tH)-Ampere 
1),\  namo.  Armlngion-Slms  5n  11.  I'.  ICnglne,  60 
H.  P.  Steel  Boiler,  now  running  over  70  ■"lights; 
is  in  perfect  condition  in  every  |tart:  will  be 
sold  low.  UUIMKS  BROS  KI.KCTRIC  LIGHT 
A  PHONE  CO..  Great  Brnd,  Kansas. 


FOR  SALE. 

Going  out  of  busine-JS.  Cheap.  Complete 
factory  equipment  In  running  order,  for  the 
manufacture  of  Incandescent  lamps;  capacity. 
2.500  per  day;  wlM  teach  and  divulge  all  oiir 
methods  of  making  the  lamp;  over  two  years' 
lease  This  Is  a  splendid  opportunity.  BOX  30. 
care  Western  Electrician,  Tjio  Marquette  Bldg.. 
Chicago. 


FOR   SALE. 

1  Right  Hand  Beck  Engine.  15x15. 

1  Left  Hand  Beck  Engine,  15x15. 

3  H.  1.  30  K.  W.  125  Volt,  Speed  1250, 
Thomson-Houston  Incandescent  Machines. 

2  L.  D.  2  35  Light,  2,000  C.  P.,  T.-H.  Arc 

Machines. 

2  K.  25  Light,  1,200  C.  P.,  T.-H.  Arc  Ma- 
chines. 

2  H.  I.  Incandescent  Armatures  for  30  K.  W 
Machine. 

1  L.  D.  2  Armatures. 

1  K.  Armature. 

2  16x60-lnch  Tubular  Boilers. 

50T.-H.  Open  Arc  Double  Carbons,2, 000  C. P. 

1 5  T.-H.  Open  Arc  Single  Carbons,  1 ,200  C.P. 

For  prices,  inquire  of 

C.    F.    MARTIN,    Vlce-Pres. 
Box  694.  FORT  SCOTT,  KANS. 


ESTABLISHED 
BUSINESS 
FOR  SALE. 

Owing  to  111  health  must  seek  other  climate  ; 
$10,000  will  buy  a  complete  old  established 
wholesale  electrical  and  mechanical  specialty 
business;  $2,000  net  annual  income  ;  anyone 
desiring  to  purchase  will  have  free  access  to 
examine  books  showing  profits  of  present  and 
previous  years.    Answer 

C.  S.  DU    MONT, 
47  Jewett  Bldg.,  BufTalo,  N.  Y. 


PHOTOGRAPHS 

Have  you  placed  any  Plants,  Ma- 
chinery, Etc.,  In  or  near  New  York 
tliat  you   wlshi     photographed  ? 
C.  L.  THOMPSON, 

Special  Photographer.  1706  am  Ave.,  New  York. 


REAL  BARGAINS  IN  DYNAMOS  AND  MOTORS. 

15  H,  P.  "EddT,"  S160.00:  10  H.  I'.  "Detroit,"  IllO.nO;  4  H  P.  ".Standard,"  J76.00;  3  B.  P. 
"Slattery,"  850.00;  1  II.  P.  "Detroit,"  WO.OO;  H  H.  P.  "Kdlson,'  130.00:  H  U.  P,  "VVaKner,"  16.00; 
"Crocker-Wbeeler"  buttery  motor,  S12. 00.  OVNAMOS— 60  llKbt.  $80,00;  40  light,  $70,00; 
80  llKht,  »50.00:  20  light,  940.00;  12  llRht.  $30.00;  300  gallon  Zucker  &  Levitt  plating  dynamo 
$45.00;  100  gallon  Eddy  Plating  dynamo,  830.00.    Brush  arc  lamps,  complete,  $4.00. 

Every  Machine  Guaratieed.    Repairing  Solicited.    Second-Hand  Machines  Wanted. 
AMBER  ELECTRIC  MFG.  CO.,     MasaetWIodlns  and  Messenger Call  Boxes.    60  W.  Monroe  St  ,  Chicago 


hegory: 

ELECTRIC  CO? 

5^-62  5.CLINT0N  5T.  CHICAGO 

One    30-k.  w.  General  Electric  alteraator. 

One    60-k.  w. 
1    One    7n-k.  w.       " 

Two  120-k.  w.       " 
I    One    30  k.  w.  WesUnghouse        " 
'    One    45-k.  \v.  ■'  " 

''    Two  60-k.  w.  "  " 

One    60-k.  w.  '■  •■       60  cycle. 

One    7.'j-k.  w.  "  "        60     " 

One  200-k.  w.  Wood  "     1^3     " 

One    75-b.p.,  Westlnghouse  induction  motor. 

Send  for  our  Monthly  Bargain  Sheet  with  net 
prices  on  machines  In  stock  at  our  works.  All 
apparatus  fully  guarantfipfi. 


SECOND-HAND 

Dynamos  and  Mofort. 

We  invite  correspondence 

with  those  wishing  to 

bay  or  sell. 


SCHUREMAN  &  HAYDEN. 

140  S.  Clinton  St.,  Chlcaio. 


U.S. METAL   POLISH 


POLISHES  ALL  METALS.   B^f^^cnc-.   Hr  e-Y 


^OMPLES     SENT      FPEE 

G.EO.W.  Hoffman 


3.Sn«  F=fl«cKco.   295.  E.Wa^HiNGTON  St.  INDIAN APOL IS.  IWO. 


CORLISS  ENGINES. 

Rebuilt  and  Ready. 

920  H.  P.,  3-lxCO  George    H.    Corliss. 
650  H.  P.,  28x60  Lane  &   Bodley   Corlles, 
625  H.  P.,  2Sx48  St.   I.onls  Corliss. 
400  H.  P.,  24x42  St.    Louis   Corliss. 
300  H.  P.,  20x48  Harris  Corliss. 
300  H.  P.,  20x48  Wheelock    Corliss. 
200  H.  P.,  18x33  Sioux    City    Corliss. 
180  H.  P.,  16x42  Harris  Corliss. 
ISO  H.  P.,  16x42  Hamilton    Corliss. 
150  H.  P.,  14x42  Allls   Corliss. 
125  H.  P.,  14x24  Cooper  Corliss. 
100  H.  P„  12x36  Harris   Corliss. 

AUTOMATIC  ENGINES. 

350  H.  P.,  13    aniJ    20%xl5    Armlogton    and 

Sims  cross-corapouDd. 
175  H.  P.,  lOVz  and  18x18  Williams  Tandem 

compound. 
150  H.  P.,  15x14   Ideal. 
125  H.  P.,  14y2Xl6   Rice. 

BOILERS. 

1  590  H.  P.    Heine   Safety,   150  lbs.   steam. 

10   SO  H.  P.  60x16  Tubular,  90  lbs.  steam. 

All  Apparatus  Fully  Oaarattieed. 

Write  for  Slock  List  No.  IS. 

W.     W.     WHITEHEAD     COMPANY, 

Sales  Offices,  206  Dearborn  St.,  Chicago. 


DON'T  THINK 

That  you  can  keep  posted  as  to 
what  is  going  on  in  the  western 
electrical  field  without  reading  the 
Western  Electrician.  It  is  the 
f.lectrical  newspaper,  and  if  you 
are  not  a  subscriber  you  will  find  it 
to  your  advantage  to  become  one 
at  once. 

93.00  per  year; 

91 .50  for  six  months. 

ELECTRICIAN  PUBLISHING  CO., 

Suite  510  Marquette  Bldg.,  CHICASO. 


FOR  IMMEDIATE  SHIPMENT. 


125-cycle  Alternators. 

1  150  K.  W.  Wood. 

4  100  K.  W.  Westlnghouse. 

2  100  K.  W.  Slattery. 

1  120  K.  W.  Slattery. 

2  70  K.   W.   Thompson-Houston. 

110-VOI-T  GENERATORS. 

2  65  K.  W.  Jenny. 
2  60  K.  W.  Thompson-Byan. 
1  60  K.  W.  Siemens  &  Halske. 
1  50  K.  W.  Thompson-Houston. 

1  50  K.  W.  Western    Electric. 

2  40  K.  W.  Jenny. 

1  30  K,  W.  Western    Electric. 
And  many  smaller. 


AUTOMATIC  ENGINES. 

300  H.  P.  14.X23X10    -New    York    Salcty    Tan- 
dem. 
250  H.  P.  Williams  Vertical   Compound. 
14x16  New  York   Safety. 
14x12  New  York  Safety. 
13x12   Phopnix. 
13x12  Ideal. 
12x13   Ball. 
12x18  Taylor. 
10x15  Weston. 
10x10    Ideal. 
7x  9  New   York   Safety. 

CORI.ISS  ENGINES. 
34x60  G.   H.   Corliss.  -    - 

26x48  Plshklll   Corliss. 
20x48  Wheelook  Corliss. 
14x42  Allls  Corliss. 

BOII.ERS,  PUJIPS,  MOTORS,  ETC. 
Write    for    price    list    No.    37. 


ILLINOIS  MAINTENANCE  COMPANY. 


204  Dearborn  St., 


E.  H.  CHENEY,  Manager. 


CHICAGO. 


Preserve  Your  Copies 


OF  THE 


Western  Electrician. 


BINDERS  $1.00  EACH. 

ELECTRICIAN  PUBLISHING  CO., 

Suite  510  Marqnette  Bnlldlng,        «       ^       .       . 


CHiCA«n. 


Only  10  Cents  Each 

Practical  Books 

ON 

Electricity. 

How  to  make  a  dynamo. 

How  to  make  a  telephone. 

How  to  make  an  electric  motor. 

How  to  make  a  storage  battery. 

How  to  make  a  Wlmhurst  electric  machine. 

How  to  make  a  magneto  machine. 

How  to  make  a  medical  Induction  coll. 

How  to  make  a  pocket  accumulator. 

How  to  make  a  plunge  batt-ery. 

How  to  make  a  voltmeter. 

How  to  make  a  galvanometer. 

How  to  make  a  hand  dynamo. 

How  to  make  a  talking  machine. 

How  to  make  a  'g  H.  P.  dynamo  or  motor. 

How  to  make  a  toy  motor. 

How  to  make  an  electric  bell. 

How  to  make  a  telegraph  Instrument. 

These  books  are  Illustrated  and  will  b« 
sent  prepaid  on  receipt  of  prtce. 

Electrician  Publ'g  Co., 

610  Marquette  Building, 
CHICAGO. 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

8  END  F  >B  CIKCULAB  AND  PBICES. 

THE  LECLANCHE  BATTERY  CO., 

lit  to  117  East  ISIstSt.,  N.  Y. 
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f  I  M'CORMICK  TURBINE. 


Xrf"Mi;'i 


On  Vortical  or  Horizontal  Shaft. 
Especially  Adapted  for  Electrical  Workh 

Gives  a  higher  percentaee  of  useful  effect  than  any  other  water-wheel 
heretofore  made.  All  sizes,  rl^ht  and  left  band,  are  built  from  paUetns  per- 
fected under  systematic  tests  in  the  Holyoke  Testing  Flume. 

Parties  having  power  plants  which  are  unsatisfactory,  and  those  contem. 
plating  the  improvement  of  powers,  will  find  it  to  thetr  Interest  to  confei 
with  us.  as  we  are  wllllns  to  suarantee  results  where  others  have  failed,  n« 
matter  what  make  of  turbine  baa  been  In  use.  STATE  RBOUIRBilBNTi 
AND  SEND  FOR  CATALOQUB. 

S.  MORGAN  SMITH  CO.,  York,  Pa. 


BOOKS. 


BUY  YOUR  BOOKS  FROM  THE 

ELECTRICIAN   PUBLISHING  COMPANY, 

610  Marquette  BIdg.,  CHICAGO. 


The  Smith^Vai/e  Electric 
Driven  Triplex  Pumps 


Are   easy    to  start,  easy  to  run 
and  are   the  acme  of  perfection 

We  build  STEAM  AND  POWER 
PUMPING  MACHINERY  for  all 
purposes,  Including 

WATER 
WORKS 
PUMPS, 

Jet  and  Surface  CON- 
DENSERS AIR  COM- 
PRESSORS. 

Cottonseed  and 
Linseed  Oil  Ma- 
dilnery,  Filter 
Presses  and  Vic- 
tor Turbines. 


IP  INTERESTED, 
ADDRESS 


The  Stilwell-Bierce  &  Smhh-Vaile  Co., 

2B7  Lehman  Street,  DAYTOH,  OHIO,  U.  S.  A. 


SAMSON  TURBINE 

UPRIGHT  AND  HORIZONTAL 

FOR 

ELECTRIC  POWER  and  LIGHTING  PLANTS. 

SPECIAL  FEATURES: 

High  Speed  and  Efficiency.     Great  Strength.    Balanced 
Gate.    Close  Regulation  and  Steady  Motion.     Great  Power  in 

limited  penstock  room.  Special  attention  given  to  designing  for 
difficult  situations.  Write  lor  pamphlet  I,  stating  your  Head  and 
Power  required. 

UVMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.  S.  A. 


SOMETHING  NEW. 


Intercommunicating  Telephone,  Automatic 
Button  Switch,  Automatic  Reset,  Common 
Return  or  Metallic  Circuit  Battery  or 
Magneto  Call,  Individual  or  Centralized 
Talking  Batteries. 


THE    MOST    PERFECT    INTERCOMMUNICATING 
TELEPHONE    EVER    MADE. 


Manufacturers    of   Highest-Crade    Telephones   and    Switchboards    for 

Exchanges,  Toll  Lines,  Interior  Systems,  Hotel 

Equipment  and  Street  Railways. 


COUCH    &    SEELEY    CO. 

26   BINFORD   STREET,   BOSTON,   MASS. 

We  are  sole  makers  of  genuine  Couch  &  Seeley  Co.  apparatus. 
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BOSTON  CABLE  CLIP 

THE  STANDARD  EVERYWHERE. 


ADJUSTABLE  TO  ANY  SIZE  CABLE. 

STRONGEST.     SIMPLEST.     BEST. 


CHASE-SHAWMUT  CO, 

BOSTON, 
SOLE   MANUFACTURERS. 


THE    IMPROVED 

GRIGGS  DESK  TELEPHONE 

HOLDER  AND  BRACKET. 

(Patent  applied  for.) 
It  fa  indispensable  to  every  01. u  usln^  a  telcphooo 
on  (L  desk.  iSaveti  Its  co^t  a  dozen  times  ov.  r.  la 
both  ft  time  and  money  saver.  Sav<?a  time  and 
trouble  ot  urttng  phono  oir  de&k  when  looklnu  it, 
or  plaolng  on  desk  after  belne  imlockei.  No  neecs- 
eity  for  using  desk  slide  as  holder,  and  iKus  pi-e- 
venting access  to  drawee.  No  handling  of  phono 
at  all  necessary.  No  more  accidental  npst-tti'  g 
and  breaking  of  phone,  as  our  improved  telephone 
holder  prevents  it  all.  Tour  telep^ione  instantly  In 
place  when  needed,  and  just  as  rjulckly  out  of  the 
way  when  not  wanted.  Its  merit  must  appeal  at 
once  to  every  telephone  user.  Price  (2 .00.  Guaran- 
teed to  rive  satsifocClon.  ran  he  adjusted  to  lit 
any  size  base .  Discmint  to  the  trade .  Local  repre- 
Bentat:vcs  Avanted  in  everj-  city  of  the  United  States. 

THE  GRIGGS  MFG.  CO.,  79  Fifth  Ave.,  Chicago. 


2  BATTERY  CALL  TELEPHONES  $4.50 

GOOD  FOR  600  FEET. 

METALLIC  LINE  FOR  INTERIOR  USE. 


2  MAGNETO  CALL  TELEPHONES  $7.50 

GOOD    FOR    3    MILES. 

SINGLE  IRON  WIRE   FOR   PRIVATE   LINES, 
BATTERIES  ARE  INCLUDED. 

FARR   &    FARR, 

110  W.  JACKSON   BLVD.,         CHICAGO. 


YOU 

SHOULD  KNOW  MORE  ABOUT 
OUR    DIRECT    READING 

O  HI  IVI IVI  £  T  E  R 


Wright  Cable  Hanger, 

SEND  FOR  SAMPLES  AND  PRICES. 

R.I.  TELEPHONE  &  ELECTRIC  CO., 

PROVIDENCE,  R.  I. 

Mention  this  paper. 


F.    B.    SAGE    &    BRO., 

123  Liberty  St.,  N.  Y. 


Telephones  and  Switchboards  of  Improved  Type. 

"CENTRAL  ENERGY,"  LAMP  SIGNAL,  MULITPLE  AND  EXPRESS  SWITCHBOARDS 

FOR  ANY  SIZE  EXCHANGE. 
MAGNETO   CALL   OR   CENTRAL    ENERGY   TELEPHONES. 


Transmitters  tor  Local  Exchange 

and  Long  Distance 

Service. 


Specially  Adapted 
for  Central  Energy  Work. 


Absolutely  Non-packing  and 
Indestructible. 

THIS  WE  GUARANTEE. 


Columbia  Receivers 

are  of  the 

Bi-polar  Type  and  are 

Guaranteed  to 

Maintain  their  Initial  High 

Efficiency. 


Furnished  with  Concealed  Cord, 

or 

Exposed  Connection. 


COLUMBIA    DESK   SET. 


Requires  no  wiring  to  the  coil  or  extension  bell,  the  generator  Induction  and  ringer  coils,  being  combined  in  one  unit, 
reducing  liability  of  open  circuits  from  multiplicity  of  binding  posts  and  connections. 

Columbia   Switchboards  have  no  SPRING  JACKS  mounted  therein,  same  being  transferred   to  tho 

ends  of  the  Switching  Cords,  where  they  are  READILY  ACCESSIBLE  for  INSPECTION  and 

REPAIRS,    and   the    NUMBER    of   SPRING    JACKS    USED    is    BUT  80  PER    CENT. 

of    the    NUMBER    employed    in    OTHER    mal<e8    of  SWITCHBOARDS. 

Columbia  Telephone  Manufacturing  Co., 

200  South  Clinton  Street,  CHICAGO,  ILL.,  U.  S.  A. 
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INTERNATIONAL       LONG  SPRINGS 


KEY 


PRICE  ON  APPLICATION. 


avoid  breaking. 

DOUBLE  MOUNTING 

Saves  key  shelf  space. 
Requi  es  one  key  cable  only. 

Especially  adapted  for  large 
multiple  and  trunking 
boards,  where  the  proper 
number  of  keys  on  small 
key  shelf  is  desirable. 

GERMAN    SILVER    SPRINGS. 
PLATINUM   CONTACTS. 

TELEPHONES     central     Energy. 
ICLCrnuntJ     Generator  Call. 

Multiple 
Trunking 


SWITCHBOARDS 


FOR  ANY  SIZE  EXCHANGE. 


INTERNATIONAL  TELEPHONE  MFG.  CO,, 

HIRRISON  AND  GLIIITON  STS.,  CHICtGO,  U.  S.  I. 


A  GOOD  FEATURE 

KELLOGG  APPARATUS  IS 
MADE  IN  ONE  GRADE- 

THE    HIGHEST. 

There  are  no  second  grades  for  tbose  who  want  cheap 
apparatus  or  to  sell  those  who  are  unable  to  tell  high  grade 
apparatus. 

To  have  a  KELLOGG  'phone  means  to  want  more  of  them. 

The  telephone  we  sell  the  farmer  Is  the  same,  as  far  as 
talking  and  receiving  qualities  are  concerned,  as  those  we 
sell  tolhe  lar^estexebangesin  the  United  Stales.  This  is  a 
fact  that  should  not  he  lost  sight  of  when  buj'ing  telephones. 

KELLOGG  transmitters  are  as  near  perfect  as  the  finest 
timepiece.  Tests  on  long  distance  lines  prove  them  superior 
to  the  "Bell  Solid  Back."  The  novel  construction  of  the 
diaphragm  makes  it  impossible  for  packing  to  take  place. 

KELLOGG  TRANSMITTERS  ARE 
GUARANTEED  FOR  FIVE  YEARS. 

Kellogg  receivers  are  the  highest  grade.  The  shell 
alone  costs  us  two-thirds  the  selling  price  of  other  receivers 
on  the  market. 

KELLOGG  SWITCHBOARD  &  SUPPLY  CO., 

229  S.  Green  Street,  CHtCACO. 


Correspondence  Solicited, 


IN 


LEIGH  FOUR-PARTY  LINE  SELECTIVE  SIGNALING  SYSTEM. 

Our  instruments  work  perfectly. 

They  need  absolutely  no  adjustment  for 
any  line  condition. 

No  relays  or  springs  to  get  out  of  order. 

Do  you  know  tliat  you  can  give  satisfac- 
torily low  rates  only  with  perfectly  working 
party  lines? 

The  saving  In  line  construction  and 
switchboard  apparatus  is  enormous  ! 

Low  rates  mean  doubling  your  patron- 
age and  increased  revenues  and  dividends. 
It  is  to  your  advantage  to  use  party  lines. 
This  is  no  step-by-step  system,  and  our 
'phones  operate  with  power  generators  or 
pole  changers.  Well  adapted  for  small 
exchanges.  Particulars  and  estimates 
furnished  on  application. 


WRITE  ALSO  ABOUT  OUR 
SIMPLEX  TOLL  COLLECTOR. 
SAFE -SIMPLE- CURABLE. 


HETROPOLITAN  TELEPHONE  AND  ELECTRIC  CO., 

76    FIFTH    AVENUE,    CHICAGO. 


Telephone  Troubles 

ARE  UNKNOWN  WHEN  OUR 

CENTRAL  ENERGY  SYSTEM 


Is  Installed  In  Your  Exchange. 

IT  REPRESENTS  THE  HIGHEST  TYPE  OF  MODERN 

TELEPHONE  APPARATUS  AND  IS  PERFECT 
^  IN  EVERY  DETAIL. 


No.  34  Centi^  Energy  Telephone, 


Our  Line  of  TELEPHONES,  SWITCH-BOARDS, 
PROTECTIVE  DEVICES  Is  Compiete. 

AMERICAN  ELECTRIC  TELEPHONE  CO., 

36-58  W.  Jackson  Boulevard,        CHICAGO,  U.  S.  A. 


THtFHOHE 


SWITCHBOARDS  and 
TELEPHONES 

That  free  you  from  all  troubles. 

CENTRAL  ENERGY  SYSTEMS. 

Send  for  Catalogues. 
Correspondence  Solicited. 

YOU  NEED  GOOD  APPARATUS. 
WE  MAKE  IT. 

We  can  help  you  to  start  right  and  earn  dividends. 


EUREKA  ELECTRIC  CO. 

CHICAGO,  U.  S.  A. 


YOU  WILL  REST  ASSURED 

That  Your  Terminals  are  Safe 
When  Protected  With  a 

Moon  Fuse  Terminal  Head 

Never  Known  to  Fail  or  Lose  a  Wire. 

THIS  ILLUSTRATION  SHOWS  THE  OUTER  CASING  CLOSED 

Simplifies  testing  and  transposing  of  lines; 

it  occupies  but  a  small  space;  the  only 

cost  of  maintenance  is  fuse  wire. 

Write  Now  For  Descriptive  Matter. 

THE  MOON  MFG.  GO. 

45.47-49  S.  Canal  St.,      CHICAGO. 
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IDEAL  SELECTIVE  LOCK-OUT 
PARTY  LINE  SYSTEM   ^JS.fc'S"'"" 

RINGS  ONLY  PARTY  WANTED  AND  LOCKS  ALL  OTHERS  OUT. 


IDEAL  AUTOMATIC 
EXCHANGE  SYSTEM 


FOR 

FARMERS'   LINES  AND 
SMALL  TOWNS. 


SWITCHBOARDS 

ANY    SIZE. 


BRIBGnrG,  SERIES  AKD 
CENTRAL  E]VERGV 

TELEPHONES. 


WRITE  US  AND  WE  WILL  TELL 
YOU  ALL  ABOUT  IT. 


ESTIMATES    FURNISHED    UPON    APPLICATION. 

THE  U.  S.  ELECTRIC  MANFG.  CO. 

2000    ETNA    STREET,    BVTLER,    PA. 


The  Telephone  Compaoy  of  America 

Long  Distance,  Central  Energy  System. 

The  only  up-to-date  100  per  cent,  system,  full  patent 
protection. 

The  only  first-class  system  at  a  cost  admitting  of 
no  competition. 

The  only  system  that  can  be  supplied  to  the  public 
at  two  cents  per  call. 

The  only  system  that  can  be  installed  in  every 
house,  office,  mill,  shop  or  other  place  of  business  at 
two  cents  per  call  and  insure  shareholders  a 
handsome  profit  on  their  investment. 

The  aim  of  the  Telephone  Company  of  America 
is  to  place  a  telephone  in  every  house  and  place  of  busi- 
ness and  to  limit  the  charge  for  its  use  to  two  cents 
per  call,  the  same  as  for  sending  a  letter. 

Installation  on  this  plan  admits  of  no 
competition. 

By  this  system  the  telephone  service  will  be  in- 
creased to  twenty  times  its  present  volume,  its  value  to 
investors  will  be  many  times  greater  than  that  of  any 
other  system,  while  the  cost  of  service  to  the  public  will 
be  only  two  cents  per  call,  or  one-third  the  lowest 
present  rates. 

The  central  office  and  station  telephone  apparatus 
are  of  the  highest  excellence  in  quality  and  appearance. 

For  particulars  write  or  call  at  the  office  of 

THE   TELEPHONE  COMPANY  OF  AMERICA 

719-721  Thirteenth  Street  N.  W.,  WASHINGTON,  D.  C. 


KOKOMO  TELEPHONES 

AA/^lll  Sa-tis-fy  YOU. 

WOTHIWCIN  FRONT  OF  THEM. 
'Write  ns  for  yarticalars. 

KOKOMO  TELEPHONE  &  ELECTRIC  MFQ.  00., 

^S:  KOKOMO,  IND. 


GONTINENTAL    TELEPHONE    CONSTRUCTION    CO. 

GENERAL  CONTRACTORS  FOR  TELEPHONE,  ELECTRIC 
LIGHT,  HEAT  AND  POWER  PLANTS. 

TACOMA  BLDC,     CHICAGO. 


ELECTRICITY  MADE  SIMPLE. 


233  Pages. 

108  Illustrations. 


Dy  CLARK  CARYL  RASKINS. 


Cloth  $1.00. 
Paper     .50. 


A  BOOK  DEVOID  OF  TECHNICALITIES-SIMPLE,  PLAIN  AND  UNDERSTANDABLE. 

There  are  many  elementary  books  attout  electricity  upon  the  market,  but 
this  Is  the  first  one  presenting  the  matter  in  such  shape  that  the  layman 
may  underr'and  It,  and,  at  the  same  time,  not  written  in  a  childish  manner. 


This  little  work  is  not  Intended  for  the  instruc- 
tion of  experts,  nor  as  a  guide  for  professors. 
The  author  has  endeivored  to  bring  the  matter 
down  to  the  level  of  those  whose  opportunities 
for  gaining  Information  on  the  branches  treated 
have  been  limited. 

Fourchapters  are  devoted  to  Static  Electricity ; 
three  each  to  Chemical  Batteries  and  Light  and 
Power;  two  each  to  Terrestrial  Magnetism  and 
Klectro-Magnetism;  one  each  to  Atmospheric 


Electricity;  Lightning  Rods;  Electro-Chemlstry: 
Applied  Electro-Magnetism;  Force.  "Work  and 
Energy;  Practical  Application  of  Ohm's  Law; 
also  a  chapter  upon  Methods  of  Developing 
Electricity,  other  tlian  Chemical. 

Tiie  large  number  of  examples  that  are  giveu 
to  illustrate  thepractlcalapplicationof  element- 
ary principles  is  gaining  for  it  a  reputation  as  a 
text  book  for  schools  and  colleges. 


FOR  ENGINEERS,  DYNAIVIO  MEN,  FIREMEN,  LINEMEN,  WIREMEN  AND  LEARNERS. 
FOR  STUDY  OR  REFEilENCE. 

ELECTRICIAN  PUBLISHING  CO., siomarquettebldg, CHICAGO. 


Write   for    a 


Catalogue 


describing   the   features 
of  the  .  .  . 

UNION 

TELEPHONE 
SWITCHBOARD 


Every  point  in  design  and  oper- 
ation meets  the   most  ex- 
acting demands  of 
modern 
switchboard    practice. 


TMI 


Union  Switchboard  Go. 
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BALL 


ENGINE 


CHICAGO  OFFICE: 

1526  Monadnock  Building. 


NGINE    CO., 

ERIE,   PENNSYLVANIA. 


The 

Pioneer 

Limited. 


Famous 
Train 
of  the 
World. 


Chicago— St.  Paul— Minneapolis 

VIA 

The  St.  Paul  Road. 

(Chicago,  Milwaukee  &  St.  Paul  Ry.) 

Equipment  and  Service 
Unequaled. 

Time  tables,  maps  and  information 
furnished  on  application  to 

F.  A.  MILLER,  Geceral  Passenger  Agent, 
ChicaEo.  in 


HiCH-GRADE 


ENGINES 

VERTICAL  AND  HORIZONTAL. 
AUTOMATIC  AND  THROTTLING. 
BELTED  OR  DIRECT  CONNECTED. 

GUARANTEE   PERFECT    REGULATION    FOR     ELECTRIC     LIGHTING 

AND    POWER   SERVICE   FROM    2   HORSEPOWER 

TO   50  HORSEPOWER. 

W.  BAYLEY  &  SONS  CO., 

MILWArKEE,    WIS.,  V.  S.  A. 


JEFFREYS  CHAINS 


FOR  CATALOGUE, 

ADDf^ESS 

THEJEFFREYMFG.  CO 
COLUMBUS.OHIO. 


fi 


Sheet-Steel  Indian  Canoes 


Noa-dAkKblaKBdlndsstmctible.  lifeetlong,  89 Inch  beam. 


[Twenty-Two  Dollars,  Net 

LW.H.SIUIJLINS,  $B  Depot  St.. SALEM.OHIQ.^ 


n 


TO 
THE 


GREAT  NORTHWEST 


The  Wisconsin  Central  Ry.  will  take  you  there 
in  proper  shape.  Daily  trains  at  convenient 
hours  leave  Chicago  from  Central  Station.  12th 
St.  and  Park  Row  (Lake  Front),  for  St.  Paul, 
Minneapolis.  Ashland,  Duluth  and  the  North- 
west. Pullman  Sleepers  are  attached,  and  meals 
in  dining  cars  are  served  a  la  carle.  Nearest 
ticket  agent  can  give  you  further  information. 

JAS.  C.POND, 


ROBT.  FERRIS'  BOOK 
ON  METERS 

IS  so  SIMPLE  THAT  ONE  WONDERS 
AT  THE  COURAGE  OF  THE  AUTHOR 

ITTELLS  JUST  WHAT   SOME 
PEOPLE  THINK  THEY  KNOW. 

Written  expressly  for  the  men  who  handle 
the  pliers. 
Sent  prepaid  on  receipt  of  $1.00.    Address 

ELECTRICIAN  PUB.  CO., 

510   Marquette  BIdg.,  CHICAGO. 


GRAPHITE  RESISTANCE. 

Graphite   resistance   in   rods,    tubes   or  otherwise.      Any  resistance 
wanted — one   ohm   to   one    million    ohms.       Write    for    particu'ars. 


Faster  than  ever 
to  California 


CHICAGO 

&  NORTH-WESTERN 

RAILWAY 


THE  J 


..^  OVERLAND  LIMITED  leaves 
Chicago  6.30  p.  m.  daily  via  Chicago- 
Union  Pacific  &  North-WesterK  Line,  ar- 
rives San  Francisco  5.15  afternoon  of 
third  day  and  Los  Angeles  7.45  next 
morning.  No  change  of  cars;  all  meals 
in  Dining  Cars.  Buffet  Library  Cars 
with  barber.  The  best  of  everything. 
The  Pacific  Express  leaves  10.30  p.  m. 
daily.  Tourist  Sleepers  daily  to  Califor- 
nia and  Oregon  and  personally  conducted 
exctlrsions  every  Wednesday  from  New 
England.  Send  4  cents  postage  for 
"California  Illustrated"  to  Chicago  & 
North-Western  Railway, 


461  Broidway,  .  New  York 
*»i  Ches't  St.. .  Philadelphia 
368  Washington  St.,  Boston 
30Z  Main  St.,  •  ■  ButTalo 
Rx  Clark  St..-    .     Chicaeo. 


435  vine  St.,  .  Cincinnati 
507  Smithfield  St.,  Pittsburgr 
334  Superior  St.,  -  Clcreiuid 
17  Campus-Martius,  Detroit 
■  KlB£St.,Ea«t,TarOBto,Oat 


JOSEPH  DIXON  CRUCIBLE  CO., 


Jersey  City,  N.  J. 


Through 
Colorado 
and  Utah 

A  Kin   ^  il^^ZtlwJBmjma 


110  GRANDE 


WESliPi 


Offer  to  the  tourist 

;ind  the  trans-continental  traveler  the 
choicest  resorts  and  the  grandest  scenery  in 
Colorado,  Utah  and  New  Mexico.  This 
route  has  two  separate  and  distinct  lines 
through  ihe  Rocky  mountains,  all  through 
tickets  being  available  via  eiiher.  The 
direct  line  to  Cripple  Creek,  the  greatest 
gold  camp  on  earth.  Three  trains  daily  with 
through  Pullman  palace  and  tourist  sleeping 
cars  between  Denver,  ban  Francisco.  Los 
Angelesand  Portland,  and  Chicago,  St.  Louis 
and  San  Francisco.  Ihe  best  line  to  Uiah, 
Idaho,  Montana,  Oregon  and  Washington 
\ia  the  "Ogden  Gateway."  Write  S.  K. 
Hooper,  G.  P.  &.  T.  A..  Denver,  Colo.,  for 
illustrated  descriptive  pamphlets. 


CHICAGO    AND    FLORIDA  SPECIAL. 


Via  Big  Four  Route. 

Through  sleeping  car  from  Chicago  to 
Jacksonville  and  St.  Augustine  coramen 
cing  Jan.  6,  leaving  Chicago  i  p.  m.  daily 
except  Sunday,  from  Central  Station,  arriv 
ing  Cincinnati  9:05  p.  m.,  Jacksonvilh 
8:15  and  St.  Augustine  9:30  next  evening 

ONE    NIQHT    OUT. 
For    further    information    address     J.    C 
TUCKER.    G.    N.  A.,  234   Clark   Street 
Chicago. 


REG.TRADE  MARKS  Jhe  Rhosphor  BRONZE  Smelting  Co.  LIMITED, 

2200  WASHINGTON  AVE.,PHILADELPHIA. 
\      "ELEPHANT  BRAND  PHOSPHOR-BRONZE' 

, '       '  INGOTS,CASTINGS,W1RE,RODS,SHEETS,ETC. 

y;/w:,ptu»,M^cn^J-  — DELTA   METAL 

V^X.  CASTINGS,  STAMPINGS  and  FORCINGS 

-    "^^  ORIGINAL  AND  SoleMakers  IN  THE   U.S. 


Cool 
Colorado 


Colorado  in  Summer  is  the  most  delight- 
ful place  on  earth.  Its  climate  Is  simply 
incomparable,  while  its  magnificent  moun- 
tain scenery  is  said  to  excel  the  Swiss  Alps. 

There  are  many  attractive  resorts  in 
Colorado,  some  right  in  the  heart  of  the 
Rockies  and  others  along  the  foot-hills. 
Every  taste  and  every  purse  can  be  suited. 
Shall  we  send  you  a  copy  of  our  beautiful 
book, "Picturesque  Colorado?"  Sendthree 
cents  in  stamps  to  prepay  postage  to 
T.  E.  FISHER,  Gen.  Passenger  Agent, 
Colorado  &  Southern  Railway, 

DENVER,   COLO. 
P.  S.— Ourother  handsome  books.  "  Resorts  in 
Platte  Canon"  and  "  Coloiado  Beauty  Spols, ''  sent 
for  three  cents.  T.  E.  F. 


THE  ALTON'S    ENGINEER. 
If  XOTT  "WILL  SEND  THE  AIDDRXISS 

op  a  person  -vpho,  within  a  year, 
'<771tju  have  use  for  the  chicago 
&  Alton  Railvtav 


(territory  covered  OTjTLINEniN 
ABOVE  map),  "WE  "WILL  MAIL  TO  YOtJ 
A     PICTURE,    4:'-4X3     INCHES,    OF   THE 

Alton's  Exghneer.  If.  in  addi- 
tion', YOU  WILL  TELL  US  IN  ■V\'HAT 
PUBLXOATION  YOU  READ  THIS  AD- 
VERTISEMENT, WE  "WILL  SEND  TO 
YOU  A  PAMPHLET  ABOUT  THE  BIG- 
GEST CAMERA  IN   THE  WORLD. 

Geo.  J.  Charlton. 

Ghnxerax.  Passeivoeir  Aobnt.  Chicago  df 

A-Utos  Railwat, 

CHICAGO,  IZ.LII70XS* 


WESTERN    ELECTRICIAN 


February  22,  igoi 


CEDAR  POLESandTIES 


GOOD   MATERIAL, 


PROMPT    SHIPMENTS, 
/CHEBOYGAN,    MICH. 

,     <    MENOMINEE,    MICH. 
^  WEST    SUPERIOR.      WIS. 


FAIR  PRICES 


E.E.NAUGLE    TIE   CO 

155  ADAMS  STREET  CHICAGO. 


Please  Henrion   v^esrerh  Electrician    v^hen  'writing. 


HOUSTON  &  LIGGETT 

Are  headquarters  for  red  cedar  and  chestnut 
telephone  poles,  fence  posts,  barn  poles,  railway 
and  hfphway  piling,  locust  Insulator  pins,  and 
all  kinds  of  hardwoods. 

Main  Office:  Lewlsburg.  Teaa.  Yards:  Colum- 
bia, Texas;  Nashville  and  Lewlsburg,  Teaa. 


GASOLINE    MOTOR    CASTINGS 

For  Constructing:  Automobile 
Motora,  4   H.  P.  and  7!4  H.  P. 

OPPOSITE     CYLINnER     BALANCED     TVPB 
WITH  BLUE  PRINTS. 

North  Chelmsford,  Mass. 


UTICA  DROP  FORGE  &  TOOL  CO., 
Manufacturers  of  Nippers  and  Pliers. 
ASK  YOUR  DEALER  FOR  THESE  GOODS. 


ON  THE  BIAS 

is  the  shape  of  the  nose  oJ  the  Swed- 
ish Diagonal  Plier  the  GREEN  BOOK 
of  Hardware  Specialties  tells  of. 
That's  all. 

SMITH  &  HEMENWAY  CO., 

Manufacturers  of  Cutlery  and  Hardware  Specialties. 
396  Broadway,  IBfew  "Vork  City. 


.THEHOLCOMB-LOBB  COMPANY 

)    CEDM  POLES  et  POSTS    I 


745  MARgUCTTE    BLDC. 


R.  H.  LEAVITT,  CAPRON,  ILL, 

MANUFACTURER  OF 

CROSS  ARMS,  PINS  and  BRACKETS. 

1'4-inch  Oak  Pins,  painted,  at 
$6.00    Per   1,000,  Net. 

[f  you  have  not  bouj^bt  of  us  before  give  us  a  trial. 


M.KLEIN    &  SION. 


LINE  BUILDERS'  TOOLS. 

Our  Tool  Book  tells    about   them. 
It  is  of  interest  to  all  liuemen.  Get  a 
copy  now,     FREE. 
Headquarters  for  Linemen's  Tools. 


CHICAGO,  ILU 


IT'S  ALL  RIGHT. 


Webb's  Telephone  Hand-Book.    A  book  for  the 
expert  as  well  as  the  novice.     Price  $1.00, 


ELECTRICIAN     PUBLISHINC    CO., 


6  1^     IVI  ^  •-Qiu^^^^:' 


l«-il  Id  I  r^S'-     ^^^  l^««pro 


ASK  FOR 
.     THi; 


AWARDED  HIGHEST 
MEDAL  ON  TOOLS 
AT  PARIS  EXPO-   ^ 
SITION  OF  y^ 
1900.    /. 


AWARDED 
HIGHEST 
MEDALONTQOLS 
AT  PAN-AMERICAN 
EXPOSITION 

THE  DICKE  TOOL  COMPANY, 

FACTORY:  DO*NERS  GROVE.  ILL. 

Eastern  Office:  J.  E.  Way.  Manager, 

39  Corllandl  Street,  New  York. 

Ttios.  G.  Grier.  Electricat   Building.    Ctiicago. 

St.  Louis  Office:  W.  N.  Mallhews  &  Bros.. 

320  N.Sth  Sjrocl. 


Have  voir  read  the 

NEW  DYNAMO  TENDERS' 
HAND-BOOK 

By  F.  B.  BADT? 

IF    NOT,    WHY    NOT? 

Dynamo  tenders  cannot  get  along  with- 
out it. 

Sent  prepaid  on  receipt  of  price,  Si.oo. 


ELECTRICIAN  PUBLISHING  CO., 

510  Marquette  Building,        -         CHICAGO 


GET  OUR  PRICES. 


PIRK    I'OLEJS,    .IKNXEYS,    8-FT.    TAMPS— 
l>IC<UI\»  BAB»i.   SPOONS.  SHOVEI.8- 
CAKT    AWI>  CAKBYlN<w    HOOKS,  PICKS- 
FJKE   POTS,  AXES,  BRACES-- 
AXrHOR    ROUS,    ^VASHER»8.  and 
Every  thing  in  TOOLS  and)  IRON   AVORBT. 

You  can't  make  good  connections  too  quiclt.  Send  list  of  your  Immediate  and  probable 
requirements  for  quotations.  We  offer  you  tlie  results  of  31  years'  continuous  practica' 
experience  In   manufacturing.    This    means   reliable  quality  Miff)  low    prices. 

W.    H.    ANDERSON     ^    SONS. 

TOOL  MANUFACTURERS.  IRON  AND  STEEL  WORKERS. 

2l-3(  St.  Aubin  Ave.,  ^DETROIT,    MICH. 


Do  You  Knovf 


how  fascinating  English  history  really  is?  That  England,  during  the  past 
thousand  years,  has  given  to  our  literature  more  heroes  and  heroines  than  all 
the  rest  of  the  world  and  ages?  What  do  you  know  of  the  private  and  per- 
sonal lives  of  her  queens,  who,  as  well  as  being  stately  sovereigns  with  pas- 
sions of  love  and   hate,  were  living,   palpitating  women? 

Do  you  know  of  that  king  and  queen  who  stood  barefooted,  and  "all 
naked  from  their  waists  upward,"  in  the  great  hall  of  Westminster?  Or 
what  plumber's  dog  licked  the  blood  of  a  king?  Or  why  Henry  VII  hanged 
his  four  English  mastiffs  as  traitors?  Or  what  king  apologized  for  taking 
so  long  to  die?    Or  why  Marlborough  and  his  duchess  were  disgraced? 

Do  you  know  the  story  of  Thomas  a  Becket  and  the  Emir's  daughter? 
Of  fair  Rosamond  Clifford's  bower  in  the  labyrinth  at  Woodstock,  and  the 
telltale  silken  thread  on  Henry's  golden  spur  that  led  to  her  becoming  a  nun? 
Of  Richard  II  and  the  fatal  trap-door  of  Vidomar?  Of  the  dreadful  warning 
that  hung  over  the  bed  of  Isabella  of  Angouleine?  Of  the  queen  who  was 
discovered  in  London,  disguised  as  a  cook-maid? 

Do  you  know  how  the  mere  fact  that  the  Duchess  of  Marlborough  putting 
on,  by  mistake,  the  queen's  gloves,  changed,  as  Voltaire  says,  the  destinies  of 
Europe?  Or  why  the  great  Eliz.nhcth  and  her  prime  minister  had  to  deal 
secretly  with  Catherine  de'  Med'ci's  tailors?  Or  what  that  which  passed  be- 
tween "Nan"  Boleyn  and  King  Hal  beneath  the  yew-tree  in  the  cloistered 
shade  of  Sopewell  nunnery,  meant  to  Wolsey? 

Those  who  are  interested  may  have  specimen  pages  of  a  work  that  will 
show  how  English  history  may  be  had  in  quite  a  different  way  from  that 
presented  by  Hume,  or  Rapin,  or  Macaulay,  or  Guizot,  or  Hallam,  or  Froude. 

PAMPHLET   SENT   OH   REQUEST 

GEORGE  BARRIE  &  SON,  Pubushers 

1313  Walnut  Street  Philadelphia 

agents  wanted- liberal  commission 
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CEDAR  ■  POLES 

LINDSLEY  BROTHERS  COMPANY   WHOLESALE  PRODUCERS 

MENOMINEE, MICH.  PORTLAND,  OREGON     &  SPOKANE. WASH.     50-FOOT    TO  BO-FOOT    POLES    OUR  SPECIALTY 


YOUR  r.!!l.l  ORDERS  NOW, 

Cars  are  more  plentiful  and  orders  scarcer  than  they  will 
he   later.      Prices  also    \vill  be    higher  in    another   month. 

MALTBY  LUMBER  CO.,       BAY  CITY,  MICH. 


GIVE 
...US 


CEDAR  POLES,TIES,POSTS,ETC. 

A  complete  stock  of'these  commodltle!:  con- 
venient for  immediate  shipment.  It  will  pay 
you  to  favor  us  with  your  inquiries 


SUCCESSORS  TO 
THE  PORTER-HORSE  CO. 


THE  MORSE  CEDAR  CO. 


PRINCIPAL  OFFICES, 
S.AQINAW.  MICD. 


"VW^aWa^  OJVW^XftAU/   §!M>^kUVVW  iiMTC^f  ^ 


P  RODUC  ERS-NOT    JOBBERS, 


OUR  PRICES  ARE  RICHT. 

Kellogg  Switchboard  &  Supply  Co., 


229  SO.  GREEN  ST., 


.   CHICAGO. 


RED  CEDAR  PILING,  POLES  AND 
POSTS,  all  lengths.  J.  P.  MEBEDITH 
CEDAR  CO.,  Memphis,  Tenn. 


POLES,  TIES,  POSTS. 


THE  PORTER  CEDAR  CO., 
SA6IHAW,   MICH. 


PRODUCERS. 


We  want  your  inquiries  always. 


POLES 


W.  C  STERLING  &  SOU, 

MONROE,  MICH. 

Blenn  Pole  Yard.  Id  Mlchlean. 
—       Ill*  I 


TIES. 


Wbolesil*  Produoen  lor  M  y*ut. 


rrn/ippn  p.sjohmh. fowler 

JLU/I    \     I     ULL.U         n05~7   fiSHCR  BLDG;,  CHICAGO 


CEDAR  POLES. 

Piling  and  Street  R.  R.  Ties. 

C.  H.  WORCESTER  CO., 

MARINETTE,  WIS. 

Producers  and  Wholesalers  of  White  Cedar  Products, 


POLES. 

WHITE  CBDAR. 

IDAHO  CEDAR  IP  to  80  ft. 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical  Building. 


CROSS 
ARMS. 

LONG  LEAP 

PINE  AND  FIR. 


Western  Electriciari 

Want  Ads 

Brine      ^S^sul'fcS. 


STUDENTS^ 

Will   find   that   the  Western 
Electrician    can    help    them 
wonderfully  in   the   study    of 
electricity.     Subscribe  now. 
fj.cx)   per  year,  in  advance. 

Electrician  Publisliing  Co., 

CHICAGO 


Suite  510  Mar^uitti  BIdg., 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Largi  Stock  Conitantly.n  Hani. 


Poles 


SOUTHERN 


White  Cedar  Poles 


■  J  ■■  ■■     ■     I  I  L  I  I  ■■  THE   BEST  POLE   IN  THE   MARKET  FOR 

''"'^    ■    ■■  ^■■■"   TROLLEY  &  ELECTRIC  LICHT  WORK. 

Yellow    Pine   Cross-Arms,    Locust  and   Oak   Pins. 

Large  Stock   Always   on    Hand.      Ask   for   Prices. 
STANDARD  POLE  &  TIE  CO.,  No.  44  Broad  Street,   New  York,   N.   Y. 


ALL 


Live  men  read  the 

WESTERN  ELECTRICIAN 
Each  Week.    Do  You  ? 


WE  MAKE    A    SPECIALTY    OF 
WESTERN  POLES. 

LONG  LENGTHS   TO   80   FEET. 

SHIPMENTS  MADE  DIRECT  FROM 
IDAHO. 


CEDAR  POLES 

CARNEY  BROTHERS  COMPANY, 

m     6 10   Chamber  of    Commerce,    CHICAGO,  ILL. 


YARDS  AT: 

DULUTH,  MINN.  BALL  CLUB,  MINN. 
BLUEBERRY,  WIS.  DEER  RIVER,  MINN. 
CORONA,  MINN.        60WAN,  MINN. 


YORK,  MINN. 


BUCK  DUCK,  MINN. 
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Sawyer=Man  Incandescent  Lamp 

gives  Uniform  Distribution  of  Light.  The  filament  in  the 
lower  voltage  lamps  has  the  familiar  figure  8  loop ;  in  the 
100  volt  lamp  it  is  a  long  loop  of  the  proper  form. 

Sawyer=Man  Electric  Co., 

5  J  0-530  West  23rd  Street,  New  Yorli. 


The  Demand  for  a  Strongly  Constructed  Motor,  Efficient  and  Reliable  in  Service, 
is  fully  met  in  a  superior   manner  by  the 

Westinghouse    Multipolar   Motor. 

The  best  argument  that  we  can  offer  to  the  careful  purchaser  is  that  thousands 
of  these  motors  are  in  daily  use,  performing  every  variety  of  service,  and  with  a  high 
degree  of  satisfaction.     Our  salesmen  can  supply  you  with  particulars. 

Westinghouse    Electric 
&  Mfg.  Co.,  Pittsburg,  Pa. 

Sales  offices  in  all  large  cities. 


BREWSTER  UNIVERSAL 

SIMMKEPTACLES. 


A  SYSTEM  OF  UNIXa 

Fiom  whMh  may  be  quickly  formed,  uirot)  \Hd 
auj  ihing  \n  tin;  iUtpe  of 

ELF.L'TRIt    SIGNS  OR  RlwRt-rBK'  'A 
J>anRVTIf)>sl>J  AXySTYH!. 


irstaUeCT 


THE  COMNBCrjMO  UNK. 


Clampa  tte  Recepta<:IeiJ  in  pftr^ectlj^  TtgW  tot  rea41ly^^ 


adjustable  formalJun  of  any  desired  design. 

Simptet  Praotloall  IriexpensWe!  ^ 

lp<Jttpensable  to  Ths&ierj  or  Merchants  desiring  lo  )><«p^^ 
abreast  of  tbe  time*  Vy 

eLEOTRtCAL  ADVERTISING. 


EtEOTRIOAi. 
SUPPLY 
DEALERS  and 
CENtRAL 
STATIONS  or 
iLLUMINATINC 
COMPANIES 
CENERALLY. 


f  6TENTED  D£o  «, . 

API,  3  I90t 
"    ti.  UOl 


SOLE  ItSAMUI'AOTtlRERS, 

IKE  EiEcraic  iOTOH  It  Emwmm  co., 

f-lEfn  and  Spw-Isltj  i)epanmt;r>t  ) 

^9^^&  8eav«r  Stieet,  NEWARK,  N 


j1 


The  Inspector 


AND 


\ 


Trouble  Man. 

By  A.  E.  DOBBS. 


Full  of  information  and  diagrams  for  the  operator, 
exchange  owner,  exchange  manager,  inspector,  trouble 
man,  lineman. 

A  complete  description  of  telephones  and  their 
troubles.  How  to  find  and  remedy  them,  together 
with  working  plans  for  exchange  construction,  complete 
with  diagrams  of  all  up-to-date  telephones  and  switch- 
boards. 

This  is  a  practical  book,  written  in  plain  language, 
and  for  anyone  interested  in  telephony. 


Mailed  anywhere  on 
receipt  of  price  .  .  . 

No   technicalities. 


I 


ONE  DOLLAR. 

Substantially  bound    in  cloth.    J 

ELECTRICIAN  PUBLISHING  CO., 

510  MARQUETTE  BUILDING,  CHICAQO, 
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FORT    WAYNE    ELECTRIC    WORKS. 

(INCORPORATED) 


SOMETHING  NEW 

Our  TYPE  K 
ntegrating  Wattmeter 

W&ighs   less  than    1  3   pounds  and   can   be   installed   in   a  space 
6-)4   inches  by   83/^   irjches. 


SOME  INTERESTING  POINTS. 


This  Meter  will  Record  Accurate!)-  the  Energy  of  Alternating  Current  Circuits  Regardless  of 'the 

POWER  FACTOR. 
It  can  be  quickly  Adjusted  for  Either  HIGH  OR  LOW  FREQUENCY. 
No  Constants  or  Multipliers  Used.     Meters  are  DIRECT  READING. 

THE   CALIBRATION    IS    PERMANENT   ANDTRELIABLE. 

CONVENIENT   TO   HANDLE,    EASY   TO   INSTALL   AND   REPAIR. 

.\LL    PARTS   ARE    STANDARD    AND    INTERCHANGEABLE. 

Write  for   Bulletin    1012. 


FORT  WAYNE, 


-MAIN     OFFICE     AND     FACTORY- 


INDIANA. 


STORAGE  BATTERIES 

For  Lighting  Pfants,  Railroad 
Cars  and  Buildings. 

r    AutLomolDiles    and    F'o^A^or. 

THE  ONLY  BATTERY  FOR  PRACTICAL  PURPOSES. 
We  Maintain  and  Guarantee 
all  of  Our  Lines  of  Batteries. 

ESTIMATES  FURNISHED  FOR  ANY  CAPACITY. 


UNITED  STATES  ACCUMULATOR  CO 

951  MARQUETTE  BUILDING,  CHICAGO,  ILL. 
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i  cLii  udiy  J.J.,   i 


9C^^ 


HAZARD  MANUFACTURING  CO., 

Wires  AND  Cables. 


HIGH-GRADE  RUBBED- 

COVKRED, 

WtATHEflPROOF 


Difect  Reading  Ohmmeter. 


FOUR   STYLES. 

;or  Jill  ci:t^^r^  of  work-     For  sale   by 
-.    -lii   .\  unlock.    Wrli'.  rc*r  i-'.rcular  to 

ILLINOIS  ELECTIIIC  SPECIALTY  COMPANY. 

StO-6IZTacoma  Bldg.,  Chlcigo 


MAGNET.  OFFICE,  ANNUNCIATOR  WIRE. 
OBKBSALOrriCRAXDWOaSt,  Kzw  YOKK  Offiob,  CHICAOO  OPrlOE, 

'nilkosbiLrre,  Pa.  (0  Dey  St.  i:oi-2  Marquette  Bids 

VULCANIZED  FIBRE. 

Highest  grades  for  electrical  insulation  and  mechanical  piirpoKS,  in  sheets, 
lubes,  rods  and  special  chapes.     Catalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -    Wflmington,  Del. 

KARTAVERT. 

HARD  AND  FLEXIBLE  FIBER  IN  SHEETS.  RODS  AND  TUBINO. 

'For£loc(rlcaland  Meclmnlcal  Purposes.  Kullwaj-  Dust  (Guards,  Wasliers 
and  J'ackings.    patent  inBulatlOK'ClcuiB. 


SlANfFACTlTRKl)  llT 


THE  KARTAVERT  MANUFACTURING  CO.  Wilmington,  Oil. 


KELMa 

SHttT 


CHICAGO   ILL.   USA  ■H!'''»'ii"' 


1  Black  Diamond  File  Works 


AKRON  GENERATORS  tiD  MOTORS. 


W 


OUARANTEED 

MECHANICALLY 

AND 

ELECTRICALLY 

PERFECT, 


Highest  efficiency  and 
raodero  design. 


^£^       Built  In  sizeB  f rom  E.6  K.W. 
to  176  K.W. 


NEW  YORK 


■uadway. 


AKRON  EUCTHlbAL  i.^;^.J^^ACTURINfi  COMPANY, 


AKRON,  OHIO. 


■IS 


Bat.  18«3. 


lac  1895. 


Twelve 
Medalt 
Awarded  al 
International 
Expositions 


Special 
Prize 

Gold  MedM 
at  Atlanta, 
1895. 


^  OVR  eoOOS  ABE  OS  8AI,B  ISI  EVKBY  liEAVIBIG  HABDWABK    - 
4^  8TOBB  IS  THB  UNITKO  STATEI^  AMD  CANADA.  {^ 

I  G.  &  H.  6ARNETT  COMPANY  | 

^  PHILADELPHIA,  PA.  ^ 


llMSULATED 

Rubber 
Wires  and  Cables. 
John  A.  Roebling's  Sons  C04 

WORKS    AT 

TRENTON,  N.  J. 


NEW    NATIONAL    CODE 

"I  XL" 

Triple     Braided    Weatherproof 
and  Slow  Burning  Wire. 

COMPLETE    STOCK   ON    HAND. 


St.  Louis  Electrical  Supply  Co., 


ST.    LOUIS. 


Vol.  ni     '  $3.00  PiB  Aiiui. 


ropTrtpht.  l?oi.  by  Electrician 
PuhilBhlnB  Companr.  Chlc»ffo. 


CHICABO,  MARCH  1, 1902 


S.     10  Chts  k  Copy.     NG, 


IMDI     ETY  INSULATED 

llwlr    bbAb.   WIRES  AND   CABLES. 

RUBBER  COVERED.  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 

I  "r  "Ixso'n""^     Simphx  Electrical  Company, 

lo-ad'noch  Block.  CHICAGO.  75-81   Cornhlll,  BOSTON,  MASS. 


WESTERN   SELLING  AGENT. 

H.  H.  HIXSON, 

1 137  Mo-adnoch  Block.  CHICAGO 


18«»— Paris  Exposition. 

Sledal  for  Bnl>1>er  Insulation. 
18»3-World*s  Fair, 

Kedal  for  Rnbl>«r  Insulation. 


TRADEMARK. 


THE  »4TA]KI>ARD  FOK 

RUBBER  IXiiilXATIUlK. 

Sole  Manufacturers  of 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  ""r*  Wires. 
THE  OKONITE  CO..  Ltd. 


WUttnlL.  Cand«e.  i.ii,n,a.rs 


253-Broailway,  New  Yock 


GejLi.  Mansor.Gen'l  Supl; 
W.  H.  Hodgins,  Secy. 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paranltc  Rubber  Covarad  WIras  and  Cablai, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 

TELEPHONE.  TELEORAPH   AND    FIRE  ALARIT  CABLB5. 

Ill  Wlr««  .ro  l«<il»d  al  Faclory.  .TOVRSIBORO.  U[I». 


CRESCENT  RUBBER  INSULATED 
WIRES  AND  CABLES 

National  Code  wtanilard. 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

B3"barclay'sireet.  Main  Office  and  Factory,  TRENTON,  N.  J. 

CONTINUOUS  RAIL  JOINT  COiyiPANY 
OF  AMERICA. 

QENL.  OFFICES:  CENTURY  BLDG.,  NEWARK,  H.I. 
OVER    TEN    THOUSAND 
(lO.OOO)  MILES  IN  USE. 

..-S^^  Highest  Award  In  Us  Class  at  Paris  Expositlo;i. 

i-t-P"*'"         1900,  and   I'an-American   Kxposltion,  Buffalo. 

19111. 

STERLING    EXTRA    INSULATING    VARNISH. 

St«rltnE  Extra  Black  Finishing:  Tarnish, 

Sterlingr'Blttck  Air  Drying:  VBrnlsh, 

Sterling:   Black  Core  Plate  Varnish. 

THE  STERLINB  VARNISH  CO., 

Pittsburg,  P>.,  U.  S.  A. 


THE  STERLINfi  VARNISH  GiL, 

25  Colmoro  Rt w,  Birmingham,  England. 


Queen  $c  Co., 

lOlO  CheatKut  St.,  PhUa, 

4S0  MONON  BLBe„  CilCAtS, 


Acme  Testing  Sets,  Queen-WIrt 
Switchboard  Instruments,  X-Ra; 
Foous Tubes,  Induction  Coils. 


ELECTRICAt.     ENGINEER- 
ING TAUGHT  BY  MAIL. 

Write  for  oar  free  lllustrmted  book. 
**Cia  I  Btcoaf  aa  Electrical  Eflifaecr?" 

W«  t«»oh  ElsctricAl  Enfrtne«-iiiff,  Elso- 
trlo  Ugbting,  El«ctiio  R&llwa}  2,Uech&i^ 
fcai  Englneertuff.  MecIi&nlcAl  Dr»win^. 
etc..  At  your  home,  by  mall.  Xn«titut# 
LQdon«d  by  T210B.  X.  EdUon. 

Electrical  Engineer  Institute, 
Depf.  K.  24^24Z  W.  2ii  St.,  New  York. 


BARE    AND    INSULATED 

ELECTRICAL  WIRES 

OF  EVERY  DESCRIPTION. 

CROWN  RAIL  BONDS. 

See  our  Exhibit  at  the  Charleston  Exposition. 

American  Steel  &Wire  Co. 

CHICAGO.      ■    NEW  YORK.         WORCESTER.         DENVER.  SAN  FRANCISCO. 


/■Mm  dynamo  or  a  AC 


For  Porcelain  or  Clay  In- 
sulating Specialties,  such  as 
Bushings,  Knobs  or  Cleats, 
Address, 

THEAKRON  SMOKING  PIPE  CO., 

MOCADORE,  OHIO. 


I-T-E 

GIRCIHT  BREAKERS 

CUHER  ELECTRICAL  CO.,  PHIUDELPHIA. 


STANDARD   OF  THE   WORLD- 


JUST  A  FEW   LEADERS  AND    WE   HAVE   MANY   MORE. 
SURE  TO  INTEREST  YOU.    ASK  FOR  PARTICULARS. 


SOMETHING  IN  OUR  LINE   IS 


EB1CJ*S*>K  TtLiF.fHONE  CO.,  896  Broadway,  NEW  YORK. 


LIGHT 


Iff  you  want  light  to  see  objects  below  the  lamp 
USE    SHELBY    LAMPS. 


16  C.  P.  Horizontal  are  14  C.  P.  Vertical. 
7  C.  P.  Vertical. 


Other  makes  are 


THE    COIL    DOES    IT-IT'S    FLATTENED. 


LIFE 


The   Longest   Life  at   Best   Efficiency. 

SHELBY       USEFUL       LIGHT      LAMPS. 

Pat.  Oct.  ao,  I  goo. 

A   TRIAL   WILL    PROVE    OUR    CLAIMS. 

THE  SHELBY  BLECTRIC  CO.,  SHELBY,  O. 


WESTIIN  ElBcMcal  Ingtofflent  Co., 


Waverly  Park,  ESSEX  CO.,  N.  J. 


Mm  y  rwestsi 


Tbeee  Isetnuneota  are 
tiiQOfI  upon,  the  same  ^n- 
eral  principle  and  sre  joat 
aa  accnrate  as  onr  re^lor 
Stendard  Portable  Direct 
Onrrent  Yohmeters  and 
Ammeters,  but  are  much 
larger,  and  the  working 
parts  are  Inclosed  in  a 
neatly  deaigned.  dost-proot 
caat-lron  case  which  effect' 
Irelj  shields  the  instm- 
meota  from  dlBtarblag  in- 
flneneea  of  external  mag- 
aeboflel^. 


Weston  Standard  lltuinliiated 

Dial  Potential  lndk:ator, 

Style  B.        "Flush  Type." 

Mention  the  Wkstyen  ELEcTRiciA-t  wben  wTitiag  for  catalogues 


Westos  MM 

Portable  Direct  Beedlag 
Voltmeters  and  UIIUtoIV 
meters.  AmiDetersandllll- 
ammeters,  Wattmetcra 
and  Voltmeters,  for  Altera 
natlng:  and  Direct  Cnrrent 
Circuits. 

Our  portable  iastrnmente 
are  recofr&ized  as  standards 
throQghoQC  the  civlUzed 
world. 

Onr  Semi-Portable  La- 
boratory Standard  Volt- 
meters eod  Ammetecfl  are 
BtlH  better. 

They  are  the  most  relia- 
ble, absolata  standardaCor 
Laboratory  nae. 

LfjSDOV.— EUlctt  Bros.,  So.  101 
St.  UartiosLace. 


SOLDERING    SALTS. 


VOMACKA  &  MAZANEK, 


MAXCFACTURBRS  OF 


Tested  Fuse  links,  Fuse  Wire  and'Specialties, 


3  14-316    EAST    75TH    STREET, 


NEW    YORK    CITY. 


Faries  Adjustable  Holders, 

PORTABLES,  SHADES,  ETC. 


CATALOGUE  NO.  0  Just 
Issued  will  be  mailed  up- 
on application. 


ABK  FA1ICII.I.AB  TO 
ALIi  EIiKCTHiTCJJli 
PBOFI.B. 


FARIES    MFG.   GO.,  Decatur,  \\\'mii>\ 
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Western 
Electrical 
Supply 
Co. 


The  Browning  Motor, 


MANUFACTbREO    FOR 


Western  Electrical  Supply  Co., 

ST.  LOUIS.  MO. 

These  machines  are  the  very  highest  grade  obtainable. 
The    material    and    workmanship    are    the    best   available. 

Every  Motor  and  Dynamo  is  tested  by 
a  four-hour  run  at  10  per  cent,  overload, 
and  a  one-hour  run  at  50  per  cent,  over- 
load. Best  of  cast  dynamo  steel.  Slotted 
armatures.  Self-oiling  ring  bearings. 
Carbonvbr.ushes.  Protected  type,  with 
commutator  and  brushes  easily  access- 
ible. Commutator  bars,  pure  lake  cop- 
per. Color,  highly  enameled  seal  brown. 
Every  machine  is  absolutely  guaranteed. 


MOTOR-GENERATOR. 


Western 
Electrical 
Supply  Co. 


Western 
Electrical 
Supply  Co. 
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WESTERN    ELECTRiaAN 


THE  PORTER  BATTERY  RESTRAINED. 

Following  a  decision  rendered  December  20th.  1901.  by  lodge  Coxa,  of   the  United  States  Circuit  Court,  enjoining  the  Sperry  Battery,    manufactured  by   the 
National  Battery  Ccmpany  and  used  by  the  American  Bicycle  Company — 

Judge  Lacombe,  of  the  United  States  Circuit  Court  of  the  Southern  District  of  New  York,  on  February 
14th,  1902,  rendered  a  decision  restraining  the  Porter  Battery  Company  from  the  further  manufacture, 
sale  or  use  in  any  manner  whatsoever  of  storage  or  secondary  battery  elements  which  infringe  the 
Brush  Storage  Battery  patents  owned  by  The  Electric  Storage  Battery  Company. 

All  makers  and  users  of  infringing  batteries  are  hereby  notified. 

TheElegtrig  StoraceBatteryCo. 


Sales       )  Philadelpbia,  Ni:w  Your,  Hoston. 

Offices  \  Allegheny  Ave.  aad  lUlh  St.       100  Uroadway.       60  Suite  St,     Miirquelie  Hidg.     Equitable  Bid, 


P>  IH  I  i- A.  ^  C  ■- V=>  l-l  I  >^  . 

CiHCAco.  Baltimore,  St.  Loltis, 


San  Francisco,  Cleveland, 

Wainwrigot  IJld?;.      Nevada  Block.      New  England  Bldg 


Detroit, 

Micbitran  Electric  Co 


^AiiiUAiUUiiaiiUiiiUiiiUAiUAiUUUUUiiUUAiiiiiAiiiUmiiUiiiAiUiiUmtUimUiiUUUtf 

A  FEW  USERS  OF  OUR  LARGE   ^ 

SWITCHBOftRDS.| 

W.J.  MOXLEY.  Cliicai;o.  t 

See  descriptive  arilcli;,  this  p 


Ml  en  i>»  kvfe 


INTER  OCEAV.  Chicago. 
See  cut  opposite. 

CIUCAGO  A  ALTON.  KY.. 
blooniington.  III. 

LINK-IiELT      MACHItiERV 
CO..  Chicago. 

AMERICAS  MO  KESNA 
PROCESS  CO.. 

Tremley,  N.  J 

DAVID  0.  COOK,  PDIi.  CO. 


,1 


AMERICAS  SMELTING  .t       t 

REPINING  CO..  t 

So.  Chicago.  111.  ^ 

E 
t 
t 

% 1804-1806-1808-1810-1812  FISHER  BLDG.,  CHICAGO,  ILL.       | 


I  KOHLER  BROTHERSyCONTBtCTlNii  ELECTRICH  ENGlN-tRS. 


CONDUIT 

AND 

FITTINGS 


made  in  the  same  factory  give 
the  best  results.  For  every 
type  of  Conduit  we  manufac- 
ture we  make  a  complete  line 
of  Junction  Boxes,  Outlet  Plates,  Fittings  and  Tools — which 
is  something  no  other  conduit  manufacturer  does.  Send 
for  Cataogue  No.  03404. 

SPRAGUE  ELECTR-IC  COMPANY. 

Genera.1  Offices:  527-531  West  54th  St.,  NEW  YORK. 


RHEOSTATS 

AND 

ELECTRIC    CONTROLLING    DEVICES 

OF    EVERY    DESCRIPTION. 

THE  CUTLER-HAMMER  MFG.  CO. 


AGENTS : 

STURTEVANT  ENGINEERING  CO.,  LONDON,  ENG. 
KILBOURNE  &  CLXRK  CO.,  SEATTLE,  WASH. 


MAIN  OFFICES.AND  FACTORY:  BRANCH  OFFICES: 

MILWAUKEE.  NEW  YORK-CHICAGO. 


PLATINUM   FOR  CONTACT  POINTS  IN  ELECTRICAL  INSTRUMENTS. 
PLATINUM  FOR  TELEPHONES.    PLATINUM  FOR  ELECTRICAL  INSTRUMENTS. 
W.  sell  PLATINUM  in  any  quantity,  either  large  or  small.    We  buy  PLATINUM   or  anything 
containing  PLATINlJM,in  any  guantitv.  


FOR    INCANDESCENT    LAMPS    AND    EVERYTHINa    ELSE. 
:BAK:E>ie  <&  CO., 

MANUFACTURERS  OF  PLATINUM   IN  ALL  SHAPES. 

NouiQrk.   N     I.  Npw   YnpT^   Offlp..    190   I  ihopfv  <:|popt. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Akion  Electrical  Jlfg  Co — 

Akron  Smoking  Pipe  Co 1 

Amber  Electric  Mfg  Co 12 

American  Battery  Co 10 

American  District  Steam  Co.. — 

Amer.  Electric  Fuse  Co — 

Amer.  Electrical  Beater  Co. .10 

.Vmer.  EL  Telephone  Co 15 

American  Electrical  Works..  11 
Amer.  Eeflt.  A  Lighting  Co  10 
American  School  of  Corresp.. — 
Amer.  Steel  &,  Wire  Company  I 

Anderson  &  Sons,  W.  H 18 

Anderson  Tool  Co.,  The 9 

Badt  &Co.,  F.  B 10 

Baker  A  Company 3 

Ball  Engine  Company     17 

Barnes  Company,  Wallace — 

Barnett  Company,  G.  &.  H....22 

Barrie  &.  Son,  Geo 18 

Bayley  A  Sons  Co.,  W 17 

Bertholdi  Jennings 19 

Besly  A  Co.,  Charles  H 22 

Big  4  Route 17 

Bossert  EL  Construction  Co. .  9 
Brunt  Porcelain  Works.G.  F..  7 

Bullock  Electric  Mfg.  Co — 

Bunnell  Telegraph.  JtElec. Co.— 

Carney  Brothers  Company ...  19 

Central  Electric  Co o 

Central  Telephone  Sc  EL  Co..  15 

Centurj-  Glass  Co 13 

Chase-Shawmut  Company. ..13 

Chicago  &  Alton  Eailroad 17 

C.  iX.  W.  K.  R 13 

Chicago  Edison  Company 4 

Chic  Fuse  Wire  i  Mfg.  Co...  5 
Chicago  Insulated  Wire  Co  .  i 


C,  M.  &.  St.  P.  R.  R 17 

Chicago  Telephone  Co 16 

Colorado  Lamp  Co.,  The — 

Colorado  &  Southern  Ry 17 

Columbia  Telephone  Mfg.Co.— 
Continental  Tel.  Const.  Co..  14 
Continuous  Rail  Joint  Com- 
pany of  America 1 

Couch  A  Seeley  Co — 

Crescent  Ins.  Wire  i  Cbl.  Co.  1 
Crocker- Wheeler  Company..  7 

Cutler-Hammer  Mfg.  Co 3 

Cutter  Elec.  &  Mfg.Company  1 

D.  &  W.  Fuse  Company — 

Dearborn  Drug  &  Chem.  Co  -  6 
Denver  A  Rio  Grande  R.  R...J3 
Diamond  Meter  Company  ...  4 

Dicke  Tool  Company - 

Diehl  Manufacturing  Co 5 

Dison  Crucible  Co.,  Joseph ..  17 

Edison  Decorative  &,  Minia- 
ture Lamp  Department 10 

Edison  Mfg.  Company 9 

Edwards  A  Company 11 

Eldredge  Electric  Mfg.Co....— 
Electrical  Engineer  Institute.  1 
Electric  Appliance  Compans'.lO 
E:ec.Motor&  Equipment  Co  18 
Electric  Storage  Battery  Co..  3 
Electrician  Pub.  Company. .  .18 
Ericsson  TelephoneCompany  1 
Eureka  Electric  Company 15 

Faries  Manufacturing  Co —  I 

Farr&Farr 18,17 

Federal  Electric  Company... — 
"For  Sale"  Advertisements. .12 


Ft.  Wayne  Elec  Works.,  Inc.21 

Fowler,  John  H 19 

Franklin  Eng.  &  Elec.  Co....— 

General  Electric  Company.. .  8 
General     Incandescent     Arc 

Light  Company 13 

General  Incand.  Lamp  Co — 

Genevieve  Company 5 

Glass  Wool  Mfg.  Company.. .  6 

Goodchild  A  Welsh 22 

Great    Western    Smelting   & 

Refining  Company — 

Gregory  Electric  Company  ..13 
Griggs  Manufacturing  Co 16 

Hartford   Steam   Boiler    In- 
spection ct  Insurance  Co . . . — 
Hazard  SlanufacturingCo..  ..— 
Heath  Electric  Company  ..   .10 
Hobari  Elec.  Mfg.  Company..  1 

Hoffman,  G.  W 12 

Holcomb-Lobb  Co — 

Holmes  Fibre  Graph.  Co — 

Houston  &  Liggett 18 

Humphrey,  Henry  H 10 

Illinois  Electric  Specialty  Co.22 

Illinois  Maintenance  Co 12 

Incandescent  Electric  Light 

Manipulator  Company 5 

Indiana  Rub  A  Ins.  W.  Co . . .  1 
India  Rubber  i  Gutta  Percha 

Insulating  Company — 

Intematl  Cones.  Schools —  9 
International  TeL  Mfg.  Co.  .15 

Jeflfrey  Manufacturing  Co — 17 
Johnston,  Thomas  J 11 


Kartavert  Manufacturing  Co.— 
Kellogg  Switchboard  &,  Sup- 
ply Company 11,  15,  19 

Klein  &  Son,  Mathias 18 

Kohler  Brothers 3 

Kokomo  TeL  &  El.  M.  Co....  14 

Leather  Preserv.  M.  Corp  — 11 

Leavitt.  R.  B 18 

Leclanche  Battery  Company.  12 

Leffel  A  Co.,  James 17 

Lindsley  Brothers  Company.. 19 
Lowell  Model  Co — 

Maltby  Lumber  Company 19 

Manhattan  Elec.  Supply  Co..  9 

Matthews  A  Bro.,  W.  N IJ 

McLennan  &  Company,  K . .  ..10 

McLeod.  Ward  &.  Co — 

Meredith  Cedar  Co.,  J.  P....  19 
Metropolitan  TeL  A  El  Co. ..14 

Mica  Insulator  Company — 

Miscellaneous  Advs 12 

Missouri  Electrical  Mfg.  Co..— 
Moloney  Electric  Company..  5 

Monarch  Fire  Appl,  Co — 

Monon  Railroad , 17 

Moon  Mfg.  Co.,  The 15 

Morse  Cedar  Company 19 

Mullins,  W.  H 17 

Munsell  A  Co.,  Eugene 10 

National  Carbon  Company...— 
National  Conduit  A  Cable  Co.lO 
National  India  Rubber  Co — — 

Naugle  Tie  Co.,  E.  E 18 

NewgardACo,,  Henr^' 5 

New  York  Ins.  Wire  Co 9 


Ohio  Electric  Works.. 


.10 


Okonite  Company,  The 1 

Osburn  Flexible  Conduit  Co. — 

Paragon  Fan  A  Motor  Co — 

Parsell&  Weed 22 

Pass  A  Seymour 4 

Perrizo  &  Sons 19 

Phillips,  Eugene  F 11 

Phillips  Insulated  Wire  Co. .11 

Phoenix  Glass  Company — 

Phosphor- Bronze  S.  Co 17 

Pignolet,  L.  M 10 

Pittsburg  A  L.  S.  Iron  Co 19 

Porter  Cedar  Company 19 


Queen  &  Company. 


Reisinger,  Hugo — 

Reliance  Electric  Company. .12 
Reynolds  Electric  Company.  4 

R.  I.  Teleph.  A  Elec.  Co — 

Roebling's  Sons  Co.,  J.  A 22 

Sage,  F.  B.  &Bro — 

St.  Louis  Elec.  Supply  Co  _    22 

Sargent  &  Lundy — 

Sawyer-Man  Elec.  Company.— 

Schureman  A  Hayden 12 

Shelby  Electric  Company i 

Simplex  Electrical  Co., The. 1,10 

Smith  &  Hemenway  Co 18 

Smith  Co.,  S.  Morgan 16 

Spies  Electric  Company 5 

Sprague  Electric  Company...  3 
Standard  Electric  Company  ..10 

Standard  Pole  ATie  Co 19 

Standard  Underg.  Cable  Co..— 

Standard  Varnish  Works 5 

Stanley  Instrument  Co 5 


Sterling  A  Son,  W.  C 19 

Sterling  Electric  Company  ...I4 

Sterling  Varnish  Co.,  The 1 

Stilwell-Bierce  A  Smith- Vaile 

Company I3 

Stow  Mfg.  Company ii 

Stromberg-Carlson  TeL  Mfg. 

Company 15 

Sturtevant  Company,  B.  F...23 

Telephone  Co.  of  Amer.,  The.I6 

Therlen  Tool  Works 13 

Thompson,  G.  L 1 1 

Torrey  Cedar  Company 19 

Triumph  Electric  Co 9 

Union  Switchboard  Co 16 

United  States  Accumulat.  Co.21 

U.  S.  Electric  M  fg.  Co 14 

Utica  Drop  Forge  A  Tool  Co.. 18 

Valentine-Clark  Co.,  The... .19 
Varley  Duplex  Magnet  Co.. .  16 
Vindex  Electric  Company....— 

Voraacka  A  Mazenek i 

Vulcanized  Fiber  Company.  22 

Walsh's  Sons  A  Company I2 

Warren  EL  Mfg.  Company     .U 

West  Shore  Route — 

Western  Electric  Company. 7. 20 
Western  EI.  Supply  Company  2 
Westinghouse      Electric     A 


^os«   Ol^ssifiecl    TxxCL&ss.    of   .A.d.^vexrtisezDiieja.ts    See    E*^&:e    6. 


Manufacturing  Company 
Weston  Electrical  Inst.  Co. 
Whilehead  Company,  W.  w. 

Willyoung,  ElmerG 

Wisconsin  Central  R.  R 

Worcester  Company,  C.  U... 
Wright  Bros 
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ALWAYS 

IN 
STOCK. 


MANUFACTURED  BY 


Motors, 
Switches, 
Arc  Lamps, 
Circuit  Breakers,  Etc.,  Etc. 

CHICAGO  EDISON  COMPANY,  139  Adams  Street, CHICAGO. 


.Co. 


SIMPLICITY 


IS  ONE  OF  THE  CHIEF  POINTS  OF  MERIT 
AND  SUPREME  SUPERIORITY   OF 


THE  IMPROVED 
REYNOLDS  FLASHER. 


1 

MOST 
DURABLE 

iMIW'lk 

jmm.M 

FLASHER 
MADE. 

H^X 

1 1 

SAVES 
40PER 
CENT  OF 
CURRENT 


OUR  SPECIAL  PROPOSITION  TO  ELECTRICAL 
DEALERS  and  CENTRAL  STATION  PEOPLE  will 
interest  you.  Write  for  it  to-day.  We  want  to  adver- 
tise you  in  your  city.  The  IMPROVED  REYNOLDS 
FLASHER  has  been  a  decided  success  from  the  very 
start,  and  is  now  out-distancing  all  others  in  sales. 
Drop  us  a  card. 


REYNOLDS  ELECTRIC  COMPANY 

221   Fifth  Avenue,  CHICAGO. 


P.  &  s. 

Weatherproof  Socket 


Porcelain,  highly  finished. 
Wire  of  high  grade. 

Shells    held   by   rivets  and  cannot  loosen ;   they  are 
made  of  a  special  composition,  very  rich  in  copper. 
Strong,  neat,  durable. 
Our  price  is  low. 


NEW  YORK. 


PASS  &  SEYMOUR,  Inc., 


CHICAQO. 

BOSTON. 

CINCINNATI. 

SAN  FRANCISCO. 


SOLVAY,  N.  Y. 


Scheeffer  Recording 
Wattmeter. 


ROUND  PAHERH  TYPE  "£." 


FOR  ALTERNATING  CURRENTS. 


An  Accurate  and  Sensitive  Meter. 
Improved  Ball  Bearing. 


DIAMOND  METER  CO. 

PEORIA,  ILL.,  U.  t.  A. 
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Weather-Proof   Slow-Burning  and  Slow-Burning  Weather-Proof 


THE     BEST    WIRE     AT 
THE  BEST  PRICES 

AND 

NO  DELAY  IN  FILLING 
ORDERS. 


SIZES  OOOO  TO  18 
CARRIED  IN  CHICAGO 
STOCK  READY  FOR 
IMMEDIATE  SHIP- 
MENT. 


€miritl  (EtelrfrCmuimttg, 


GENERAL    WESTERN    AGENTS. 


264=266=268=270  FIFTH  AVE. 
CHICAGO. 


CHICAGO  FUSE  WIRE  &  MFG.  CO. 


ESTABLISHED   1882. 
TELEPHONE    MAIN   4.4-77. 


HENRY  NEWGARD  &  CO., 

^^.'^^i,iZSr.T.h.  ELEnTRICAL  CONSTRUCTION  ^M'°^i'\^^X'- 

SAITCHBOARDS.  =  ^  «* --^   «.----*  . 


C  Ht  KC  A-G  O  . 


Fase  "Wire,  Fnse  Iiinbs, 
Telephone  Fuses, 
Fnae  Blocks. 


CHICAGO  FUSE  WIRE  &  MFG.  CO., 

35B    DEARBORN    STREET      CHICAGO.  I 

853    BROADWAY.    NEW   YORK. 


INCANDESCENT 
LAMP    HANGER 

Will  roll  up  10  feet  of  lamp  cord 
and  last  for  years.  SuitabH  for 
factories,  offices  and  dwelliags 
Lamp  always  out  of  way  when  not 
in  use.  Guaranteed  to  give  patis- 
faction.  Sample  hanger  sent  on 
receipt  of  wholesale  price,  81.00 

Genevieve  Co.'""^'."* 


MADE  RIGHT 

SOLD  RIGHT 

SAVES  TROUBLE 

ASK  YOUR  DEALER 

FOR  IT! 

TRY  ONE  AND  BE 

CONVINCED. 


Ssmple  3.ia.  Betl, 
Nickel  Flnlsb 


40c. 

Black  Eaameled  35c. 

Sent  by  mail  prepaid 
on  receipt  of  price. 

Write  for  Circular. 

SPIES 
ELECTRIC  COMPANY, 

SOLE   MAKERS. 

87-89  W  Van  Buren  St. 
CHICAGO,  ILL. 


OIEHL  ELECTRIC  FANS 


DESIGN 

AND 

EFFICIENCY 


PERFECTION 

OF 

DETAILS 

IN 

CONSTRUCTION. 


MOLONEY 
TRANSFORMERS 


HAVE  NO  EQUAL 


Oar  Desk,  Bracket  and  Trnnnion  Fans  are 
perfect  in  design  and  of  superior  finish.  Send 
for  1903  Catalogue. 


DIEHL  MANUFACTURING  CO, 


SALES  OFFICES; 
661  Broadway.  NEW  YOKK. 
128  EsscxnSt.,' BOSTON. 
1817  Filbert  St.,  PHILADEI-PHIA. 


MAIN  OFFICE  AND  WORKS; 

Elizabethport,  N.  J. 


They  are  perfect  in  me- 
chanical and  electrical 
construction.  Copper  and 
core  losses  reduced  to  a 
minimum. 
Two-year  guarantee. 


Moloney  Electric  Co. 

ST.  LOUIS,  Mo. 

FRANCIS  CjRANQER.  New  York. 

WliSTEHN  Hl.BCTHICAI.  SUPPLY  CO  , 
St.  Louis,  Mo. 

NORTHWEST  ELECTRIC  EN(i.  CO.. 
Porlhind,  Ore. 


Practical  Running  of  Dynamos. 

A  little  booklet  on  the  care  and  tbs  locattne 
and  remedying  of  troubles  In  dynamoi  ana 
motors. 

X>x>loe,  XO  Cexi'ts. 

Catalogue  o{  mechanical  and  electrical  book! 
tree. 

ELECTRICIAN  PUBUSHINQ  COMPANY, 

BIO  Marquette  Bldg.,  Cblcago. 


DO  YOU  KIMONA^ 

the  importance  of  magnetically  floating  the 
moving  parts  of  a  meter? 

Send  for  description  and  book  full  of  good  information  "ABOUT  METERS." 


STANLEY  INSTRUMENT  COMPANY, 

General  Sales  Office,  144  Broadway,   New  York,  N.  Y. 
Pacific  Coast  Agrency,  33  New  Montgomery  St.,  San  Francisco,  Cai. 
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DEPARTMENT 
OF  BOILER 
FEED  WATER 
TREATMENT. 


Your  Boiler  Water  Must  be  Analyzed  IS' rcT'sorfT^ 

You  must  deal  with  a  Company  who  can  sell  you  the  concentrated  solid  extracts  to  be 
reduced  by  you  as  wanted.  This  saves  freight  also  makes  It  economical  so  you  can  use 
enough  to  do  the  work.  You  had  also  better  deal  with  a  firm  large  enough  to  assure  safety 
and  success.  These  organic  "SACCHARATED  TANNINS"  cost  money  but  will  save  the 
boilers  and  are  cheaoest  In  the  end  with  perfect  results.  This  is  better  than  buying  the 
SODA  Compounds,  for  the  presents  which  go  with  such  goods. 
WRITE    US CLEAN    SAFE    BOILERS. 

DEARBORN  DRUG  &  CHEMICAL  WORKS, 

27,  28,  29,  30,  31,  32,  33  AND  34  RIALTO  BUILDING,       ■         -       CHICAGO,  ILL. 

WIVI.  H.  BX30WI7,  E>r-esl<Sent:.  TELEPHONE,  HARRISON   1 338 and  1373. 


CLASS    WOOL 

FOR  STORAGE  BATTERIES    AND    LABORATORY 

WORK,  FILTRATION  PURPOSES,  ETC. 
$2  alb.    Discount  furnished  on  application. 

CLASS  WOOL  MFC.  CO., 

207   W.   Madison   SI.,  CHICAGO. 


FOR    HIGH    GRADE 


INSULATING  VARNISHES 

ADDRESS 

Standard  Varnish  Works 

CHICAGO  NEW   YORK  LONDON 


The  Incandescent  Lamp  Re  placer  and 
Cleaner  replFces  and  cleans  any  c.  p  lamp 
at  any  height  or  angle. 

Incandescent  Electric  Light  Manipulator  Co., 
I  1 6  Bedford  St..      Boston,  Mass. 


CLASSIFIED    INDEX   OF   ADVERTISEMENTS. 


AclJnHterN,  Inc.  LampH. 

Genevieve  Comitany. 

Inc.  EI.  Lt.  Manlinilator  Co. 

anchors  (Tel.  A  Tel.) 

Mottliews  A  lircL.  W.N. 

Anoanclators. 

rentral  Electric  Co. 
F-dwarde  A  Company. 
Electric  Appliance  Co. 
Healh  Eicctrtc  Company. 
Ohio  Electric  Works. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Arc  I^amps. 
Anderson  Tool  Co..  The. 
Central  Electric  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
-General  Tnc.  Arc  Lt.  Co. 
Gregory  Electric  Co. 
Western  Electric  Co. 
M'estern  Elec.  Supply  Co. 
W  esttnghouse  El  A  Mfg.  Co. 

Automobiles. 

Lowell  Model  Co. 

Babbitt  nietal  and 
Solder. 

Gr.  Western  Sm.  and  Refg.  Co. 

Batteiiefl  and  Jars. 

UunnellTelefrraph  AElec.Co. 
Central  Electric  Co. 
Edison  Mfg.  Co. 
Edwards  A  Company. 
Electric  Appliance  Co. 
Leclanche  Batterj'  Co.,  The 
National  Carbon  Co. 
Oblo  Electric  Works. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

BellH,  Bazzers,  TAc. 

Central  Electric  Co. 
Edwards  A  Company. 
Electric  Appliance  Go. 
Spies  Electric  Company. 
Western  Electric  Co. 
Western  Elec  Supply  Co. 
Belt  BresNlng. 
Leather  Preser\'er  Mfg.  Corp. 

Beltine. 

Leather  Preserver  Mfg.  Corp. 

Blowers. 

SturtevanlCo.,B.  F. 
Boilers. 

Whitehead  Company.  W.  W. 
Boats. 

Mulllns,  W.  H. 

Books. 

Karrle  ASon,  Geo. 

Books.  Electrical. 

Electrician  Publishing  Co. 
Brushes. 

Central  ElPCtricCo. 

Hobarl  Elec.  Mfg.  Co. 

Ilolmos  Fibre-Graphite  Co. 

Sage  A  Bro..  F.  H. 

Wc-'itern  Electric  Company. 
Cable  Clips. 

Cha,sc-Shawmut  Company. 

Cables.  (See  Insulated  Wires.) 

CablCH.  Electric  (See  Insu- 
latcdWires)Copper,Sheet 
and  Bar. 

American  Elec.  Works. 

American  Steel  A  Wire  Co. 

Central  Electric  Co. 

General  Flleclrlc  Co. 

Missouri  Electrical  Mfg.  Co. 

National  Conduit  A  Cable  Co. 

New  York  Ins.  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Elec.  Supply  Co. 

Western  ElectrlcCorapany. 
Carbons,     Points    and 

Plates. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

National  Carbon  Co. 

Reislnger.  Hugo. 

Western  Elect.  Supply  Co. 
Castings. 

.Smith  Co.,  S.  Morgan. 
Chains. 

Jeffrey  Mfg.  Co. 
Circuit  Breokers. 

Badt  A  Co..  F.  IJ. 

Cutter  Elec.  A  Mfg.  Co. 

Western  Electric  Company. 
Coal   and    Ashes    Hand- 
line  Machinery. 

Jeffrey  Mfg  Co, 


Coilsland  Maernets. 

Varley  Duplex  Magnet  Co. 
Western  Electric  Co. 

Compoond. 

Dearborn  Drug  A  Chem.  Wks. 
3McLennan  A  Co.,  K. 

Conduit  and  Conduits. 

Central  Electric  Co. 
Electric  Appliance  Co. 
Osburn  Flexible  Conduit  Co. 
Sprague  Electric  Co. 
Western  Elect.  Supply  Co. 

Connectors    and    Teiini- 
nals. 

American  Elec.  Fuse  Co. 

Constmction  &  Repairs. 

Chicago  Edison  Co. 
Parsell  A  Weed. 
Spies  Electric  Company. 
Western  Electric  Co. 

Contractors  and  Electric 
JLifsht  Plants. 

llullock  Elec.  Mfg.  Co. 

i;rocker-Wheeler  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

Kohler  Brothers. 

Newgard  A  Co..  Henry. 

Sprague  Electric  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Westinghouse  Elec.AMfg.Co. 
Copper  ^Vires. 

American  Electrical  Works. 

American  Steel  A  Wire  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

Jlissouri  Electrical  Mfg.  Co. 

National  India  Rubber  Co. 

Okonite  Co.,  The. 

Phillips  Insulated  Wire  Co. 

Roebllng's  Sons  Co.,  .T.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Electric  Company. 
Correspondence  Schools. 

American  School  of  Corresp. 

Electrical  Engineer  Inst. 

Int.  Correspond.  Schools. 
Cross- Arm  Brace",  Etc. 

Anderson  &  Sons,  W.  II. 
Cross- Arms,     Pins     and 

Brackets. 

Berthold  A  Jennings. 

Central  Electric  Co. 

Houston  A  Liggett. 

Leavltt.  R.  H. 

Standard  Pole  &  Tie  Co. 

Western  Elect.  Supply  Co. 

Western  Electric  Company. 
Cut-Onts  and  S^vitches. 

Uossert  Elec.  Const.  Co. 

Hnint  Porcelain  Works,  G.  F. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Missouri  Electrical  Mfg.  Co. 

Pass  A  Seymour. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Cuts. 

Franklin  Eng.  A  Electro.  Go. 
Desk  Liamps. 

McLeod.  Ward  A  Co. 
Dj'namos  and  Motors. 

Akron  Electrical  Mfg.  Go. 

Bullock  Elec.  Mfg.  Co. 

Central  Electric  Co. 

Crocbcr-Wheeler  C',. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Go. 

Gregory  Electric  Co. 

Hobart  Elec.  Mfg.  Go. 

Lowell  Model  Go. 

Missouri  Electrical  Mfg.  Co. 

Ohio  Electric  Works. 

Parsell  A  Weed. 

Reliance  Electric  Company. 

Schureman  A  Hayden. 

Sprague  Electric  Go. 

Stiirtevant  Co.,  B.  F. 

Triumph  Electric  Go. 

Warren  Elec.  Mfg.  Go. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Sifg.  Co. 
Electric  Heatins:  Appl. 

Araer.  Electrical  Heater  Go. 

Simplex  Electrical  Co. 


Electric  Railways. 

Crocker-Wheeler  Company. 
General  Electric  Co. 
Sprague  Electric  Co. 
Westinghouse  El.  &  Mfg.  Co. 

Electric  Siffus. 

Elec.  Motor  &  Kquipment  Co. 
Federal  Electric  Company. 
Electrical  and    Mechan- 
ical Ens:ineers. 

Badt  S:Co.,  F.  B. 

Humphrey,  Henry  H. 

Newgsrd  A  Co..  Henry. 

Sargent  &  Lundy. 
Electrical  Instruments. 

Badt  A  Co.,  V.  B. 

Central  Electric  Co. 

Eldredge  Electric  Mfg.  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Go. 

Illinois  Electric  Specialty  Co. 

Pignolet,  L.  M. 

Queen  A  Co. 

Sage  &  Bro.,  F.  B. 

Stanley  Instrument  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  El.  &  Mfg. Go. 

Weston  Electrical  Inst.  Co. 

Willyoung,  Elmer  G. 
Electro-Plating  Mach'y. 

Besly  A  Co.,  Chas.  H. 

Crocker-Wheeler  Company. 

General  Electric  Go. 
Elevators- Conveyors. 

Jeffrey  Mfg.  Co. 
Engines,  Oas. 

Parsell  &  Weed. 
Engines,  Steam. 

Ball  Engine  Co. 

Bavlev  A  Sons  Co.,  W. 

Sturtevant  Co..  B.  F. 

Whitehead  Company,  W.  W. 
Exh''st  Steam  Apparatus. 

American  District  Steam  Co. 
Fan  Outfits. 

Central  Electric  Co. 

Crocker-Wheeler  Company. 

DichI  Manufacturing  Co. 

Edison  Mfg.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Ohio  Electric  Works. 

St.  Louis  Elec.  Supply  Co. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B.  F. 

Western  Rlectrlc  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  &  Mfg.  Co. 
Fibre. 

Kartiivert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Files. 

Harnett  Co.,  G.  &  H. 
Fire  Extinguishers. 

Monarch  Fire  Appliance  Co. 
Flashers. 

Reynolds  Electric  Company. 
Flexible  Shafts. 

Stow  Mfg.  Co. 
Forges. 

Sturtevant  Co.,  B.  F. 
Fuses  and  Fuse  IVirc. 

American  Elec.  Fuse  Co. 

Central  Rlectric  Co. 

Chicago  Fuse  Wire  &  Mfg.Co. 

D.  &  W.  Fuse  Company. 

Electric  .\ppliance  Co. 

Vomacka  &  Mazanek. 

Western  Elect.  Supply  Co. 

Western  Electric  Company. 
Gears. 

Besly  A  Co.,  Chas.  II. 

General  Elec.  Supplies. 

linn  nt- 1 1  Telfgrapti.AElec.Go. 

I'enira!  I'Mectric  Go. 

(.'liirngo  Edison  Co. 

KIcTirlc  Appliance  Co. 

Ginirul  Electric  Co. 

Ih'titli  lOIcctrlc  Go. 

M;inliatl!in  Elec.  Su|)ply  Go. 

Missouri  Electrical  Mfg.  Co. 

Olilo  Elecric  Works. 

St.  Louis  Elec.  Supply  Co. 

Standard  Electric  Company. 

Western  FJectrlc  Go. 

Western  Elect.  Supply  Co. 
Glass  Wool. 

Glass  Wool  Mfg.  Company. 
Globes     and      Electrical 

Glassware. 

Century  Glass  Co. 

Phcenix  Glass  Co. 

Western  Elect.  Supply  Co. 


Graphite  Specialties. 

Besly  A  Co..  Chas.  H. 
Dixon  Crucible  Co.,  Jos. 
Holmes  Fibre-Graphite  Co. 

Heating     and    Ventilat- 
ing Apparatus. 

Sturtevant  Co.,  B.  F. 

Holders,  Ijic.  Lamps. 

Incandesent  Electric  Light 
Manipulator  Co. 

Inspection  &  Insurance. 

Hartford  Steam  Boiler  In- 
spection A  Insurance  Co. 

Insulators  and   Insulat- 
ing Materials. 

Akron  Smoking  Pipe  Go, 
Brunt  Porce'ain  Works,  G.F. 
Central  Electric  Go. 
Chicago  Edison  Go. 
Electrical  Appliance  Go. 
General  Inc.  Arc  Light  Go. 
Indiana  Rub.  A  Ins.  Wire  Co. 
Kartavert  Mfg.  Co. 
Mica  Insulator  Co. 
Missouri  Electrical  Mfg.  Co. 
Munsell  A  Co.,  Eugetie, 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
Ohio  Electric  Works. 
Okonite  Co.,  The. 
Phillips  Insulated  Wire  Co. 
Simplex  Electrical  Go. 
Standard  Underground  C.  Go. 
Standard  A''arnish  Works. 
Sterling  Varnish  Go. 
Vulcanized  Fibre  Go. 
Western  Electric  Go. 
Western  Elect.  Supply  Go. 
Westinghouse  El.  A  Mfg.  Co. 

Insulated  Wires  and  Ca- 
bles—Magnet Wires. 

American  Elec.  Fuse  ('!o. 
American   VJlectr'cal    Works. 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
Chicago  Insulated  Wire  Go. 
Crescent  Ins.  Wire  A  Gbl.  Co. 
Electric  Appliance  Co. 
General  Electric  Co, 
Hazard  Manufacturing  Co. 
Indiana  Rub.  A  Ins.  WireGo. 
India  Rubber  A  Gntla  Percha 

Insulating  Co, 
Kellogg  Switch.  A  Sup.  Co. 
Missouri  Electrical  Mfg.  Co. 
National  India  Rubber  Go. 
New  York  Insulated  Wire  Co, 
Ohio  Electric  Works. 
Okonite  Co.,  The. 
Phillips,  Eugene  F. 
Philli  ps  Insulated  Wire  Co. 
Roebling's  Sons  Co.  J.  A. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Western  Elec.  Supjily  Co. 
Western  Electric  Com]iany. 

Junction  Boxes. 

Bossert  Elect.  Const.  Go. 
General  Inc.  Arc  Light  Go. 

I^amps,  Incandescent. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Colorado  Lamj>  Co. 

Edison  Decorative  A  Minia- 
ture Lamp  Dept 

Electric  Apjillance  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

General  Inc.  Lam)iCo. 

Goodchlld  A  Welsh. 

Missouri  Electrical  Mfg.   Co. 

Ohio  Electric  Works. 

Sawver-Man  Elec.  Co. 

Shelby  Electric  Co. 

Western  Electric  Go, 

Western  Elec.  Snp)ilv  f'o. 

Westinghouse  El.  A  Mfg.  Co. 
I^amps,  Inc.,  Ac^justcrs. 

Genevieve  Company. 

Inc.  El.  Lt.  Manipulator  Co. 
I^amps,      Incandescent— 

Replacers  &  Clfaiicrs. 

Inc.  I'-l.  Lt.  Manipulator  Co. 
Ijightning  Arresters. 

American  Elec.  Fu-e  Co. 

Central  Electric  Co, 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Linemen's  Climbers. 

Anderson  A  Sons,  W.  H. 

Klein  A  Son.  Mathias. 

Smith  A  llemenway  Co. 

Magnet  Wires. 

{See  Insulated  Wires.) 


Meters. 

Diamond  Meter  Co. 

Ft.  Wayne  Elec.  Wks..  Inc. 

General  Inc,  Arc  Light  Go. 
Mica. 

Munsell  &  Co.,  Eugene. 
Mining  Apparatus,  Elec. 

Crocker- Wnecler  Company. 

General  Electric  Co. 

.leffrev  Mfg.Co, 

Westinghouse  El,  &  Mfg.  Co. 
Motors.  (See    Dynamos    and 

M  otors.'. 
IVippers  and  Pliers. 

Klein  &  Son,  Mathias, 

Smith  &  Hemenway  Go. 

Uiica  Drop  Forge  A  Tool  Co. 
Packing. 

Besly  &  Co.,  Chas.  H. 
Patent  Attorneys. 

Johnston,  Thomas  J. 
Phosphor  Bronze. 

Besly  &  Co.,  Chas.  H. 

Phosphor  Bron!;eSm.Co.,Ltd. 
Photographs. 

Thompson.  G.  L. 
Platinum     Bought     and 

Sold. 

BHker  &  Company. 

Gt.  West. Sm. and  Refining  Co. 
Poles  and  Ties. 

Berthold  &  .lennings. 

Carney  Brothers  Company. 

Fowler.  .John  H. 

Holcomb-  Lobb  Co. 

Lindsley  Bros.  Go. 

Maltbv  Lumber  Co. 

Meredith  Cedar  Co..  J.  P. 

Morse  Cedar  Go. 

NaugleTie  Co.,  E  E. 

Perrlzo  &  Sons. 

PItt.iburg  A  L.  S.  Iron  Go. 

Porter  Cedar  Gom|ianv, 

Standard  Pole  A  Tie  Go. 

Sterling  &  Son,  W.  0. 

Torrev  Cedar  Co. 

Valentine-Glark  Co.,  The. 

Worcester  Co.,  G.  H. 

Wright  Bros. 
Polish  (Metal). 

HotTman,  G,  W. 
Porcelain. 

Akron  Smoking  Pipe  Co. 

Brunt  Porcelain  Works,  G.  F. 
Power  Transmission 

Machinery. 

Jeffrey  Mfg.  Go. 

Smith  Co.,  S.  Morgan. 

StIhvell-bierce  Sraitb-Vaile. 
Pulleys. 

Smith  Co.,  S.  Morgan. 

Stilwell-Bierce  Smlth-Vaile, 
Rail  Bonds. 

American  Steel  &  Wire  Co, 

Badt  A  Co,,  F.  B. 
Rail  .Toints. 

Continuous  Rail  Joint  Com- 
pany of  America, 
Rellners. 

CI.  West, Sm. and  Refining  Go. 
Reflectors. 

Amer.  Retlt.  &  Lighting  Co. 

Faries  Manufacturing  Co. 

McLeod.  Ward  &  Co, 
Rc- Winding    Repairs. 

Chicago  Edison  Co. 

Gregory  Electric  Co. 

Schureman  &  Hayden. 
Rlicostats. 

BadI  A  Co.,  F.  B. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Go. 

Gen'l  Inc.  Arc  Lt.  Co. 

Sage  &  Bro.,  P,  B. 

Westinghouse  El.  &  Mfg.  Co, 
Rosettes. 

Pass  A  Seymour. 

Second-Hand  Macli'y. 

Amber  Electric  Mfg.  Co. 
Gregory  Electric  Co. 
Illinois  Maintenance  Co. 
Miitthcw>&  Bro.,  W.  N. 
Sciiureman  &  Hayden, 
Waisli's  Sons  &  Co. 
Whitehead  Company,  W.   W. 

Shadies. 

Amer.  Refit.  &  Lighting  Co, 
Faries  Ma.":ufacturingGo. 

Speaking   Tubes. 

Central  Electric  Go. 
Edwards  &  Company. 
Electric  Appliance  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co, 


Speed  Indicators. 

Besly  A  Co.,  Chas.  H. 

Queen  A  Go, 

Weston  Electrical  Inst.  Go. 
Springs. 

American  Steel  A  Wire  Co. 

Barnes  Co.,  The  Wallace. 
Steel  Boxes. 

Bossert  Elec.  Const.  Co. 
Storage  Batteries. 

American  Battery  Co. 

Electric  Storage  Battery  Go. 

United  States  Accumulat.  Go. 
Tapes.  Insulating. 

American  EleclricalWorks. 

American  Steel  A  Wire  Go. 

Central  Electric  Co. 

Electric  Appliance  Go. 

New  York  Insulated  Wire  Co. 

Okonite  Co.,  The. 

Simplex  Electrical  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Go. 
Telegraphic  Supplies. 

Bunnell  Telegraph.  A  Elec. Co. 
Telephones.     Telephone 

Material    and   Switch- 
boards. 

American  Elec.  Fuse  Go, 

American  El.  Telephone  Co. 

Bissell  Co.,  The  F. 

Bunnell  Telegraph. A  Elec.Co, 

Central  Electric  Go. 

Central  Tele.  A  Elec.  Co. 

Columbia  Telephone  Mfg.  Co. 

Continental  Tel.  Const.  Co. 

Couch  A  Secley  Go 

Ericsson  Telephone  Co. 

Eureka  Electric  Company, 

Farr  A  Farr. 

Griggs  Manufacturing  Co. 

Iniernational  Tel.  Mfg.  Go. 

Kellogg  Switchb.  A  Sup.  Co. 

Kokomo  Tel.  A  El.  Mfg.  Go. 

Metropolitan  Tel.  A  Elec.Co, 

IMissoiiri  Electrical  V  fg.  Go. 

Moon  Mfg.  Co.,  The. 

R.  I.  Telephone  A  Elec.  Co. 

St.  Loui.^  Elec.  Supply  Co. 

Sterling  Electric  Co, 

Stromberg-Carlson  Tel.M.  Co. 

Telephone  Go.  of  Amer., The. 

Therien  Tool  Works. 

Union  Switchboard  Co. 

U.  S,  Electric  Mfg.  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Telephone  Service. 

Chicago  Telephone  Co. 

Tools. 

Anderson  A  Sons,  W.  H. 
Dicke  Tool  Company. 
Klein  A  Son,  Mathias. 
Missouri  Electrical  Mfg.  Go 
Smith  A  HemenwavGo. 
Therien  Tool  Works. 
Utica  Drop  Forge  A  Tool  Co. 

Transformers. 

Central  Electric  Company. 

Crocker-Wheeler  Company. 

Ft.  Wayne  Elec.  Works,  Inc. 

General  Electric  Co. 

Gregory  Electric  Co. 

Moloney  Electric  Company. 

Standard  Electric  Companv, 

A'index  Electric  Company. ' 

Western  Electric  Co. 

Western  Elec.  Sni>ply  Co. 

Westinghouse  EI.  A  Mfg,  Co. 
Trucks,  Electric  Car. 

General  Electric  Go. 

Westinghouse  El.  A  Mfg.  Go. 
Tiu'binc  Water  Wheels. 

LctTel  A  Co.,  Jns. 

Smith  Co.,  S.  Morgan. 

Stilwetl  Bierce    Smith- Vallc 
Varnishes. 

Standard  Varnish  Works. 

Sterling  Varnish  Co. 
Vulcanized  Fibre. 

Vulcanized  Fibre  Go, 
AVire,  Bare. 

American  Steel  A  Wire  Go. 

Besly  A  Co.,  Ghas,  H. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Okonite  Co.,  The, 

Phillips  Insulated  Wire  Go. 

Roebling's  Sons  Co..  J.  A. 

Standard  Underground  C.  Co, 

^Vestern  Electric  Co. 

Western  Electrical  Sup.   Co. 
X-Ray  Outfits. 

Queen  A  Co, 

Willyoung,  Elmer  Q, 
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CROCKER-WHEELER 
COMPANY, 

MANUFACTURERS  AND   ELECTRICAL  ENGINEERS. 

Some  of  the  reasons  why  electric  motors  are  supplanting  line 
shafts  in  the  operation  of  mills  and  factories:  Their  cleanliness, 
noiseless  operation,  superior  speed  regulation,  flexibility,  low 
repaip  cost,  higher  efficiency,  and  last,  but  not  least,  increased 
output  in  a  given  time. 

We  pay  particular  attention  to  electric  power  distribution. 
Correspond  with  our  branch  office  and  representative  in  the 
nearest  large  city. 


CHICAGO  OFFICE, 
OLD  COLONY  BLDG. 


MAIN  OFFICE    AND  WORKS, 
AMPERE,   N.  J. 


HIGH-GRADE 

PORCELAIN  TUBES 


300  DIFFERENT    LENGTHS  AND  SIZES 


SHOW  HIGHEST  TESTS  YET    MADE    ON    TUBES. 


BATTERY  BUSHINGS  IN  ALL  SIZES. 


ASK  YOUR  DEALER  FOR   "BRUNT"   TUBES, 
INSULATORS  AND  CLEATS. 

THEY  COMPLY  WITH  THE  UNDERWRITERS' 
REQUIREMENTS. 

EVERY  PIECE  MARKED   "BRUNT." 


THE  G.  F.  BRUNT  PORCELAIN  WORKS, 

EAST  LIVERPOOL,  OHIO. 


WESTERN 

Fan  Motors 


DESK,  BRACKET,  CEILING  STYLES. 

IIO-ITO-220-250-500  VOLT  CIRCUITS. 

DIRECT  CURRENT. 


ARTISTIC  IN 
DESIGN. 


NOISELESS 
IN  OPERATION. 


We  have  made  a  few  changes  in  our  motors  for  this  year. 
Our  catalogue  describes  them  in  detail. 


Western  Electric  Company 

CHICAGO.      ST.  LOUIS.       PHILADELPHIA.      HEW  YORK. 


AHERICAN  ELECTRIC  COHPANY. 

St.  Paul,  Minn. 
C/VLIFORNrA  ELECTRICAL  WORKS, 
San  Francisco,  Cal. 

ANTWERP.  LONDON. 


STANDARD  ELECTRIC  COMPANY, 

Cincinnati,  Ohio. 

KILBOURNE  &  CLARK  COMPANY, 

Seattle,  Wash. 


PARIS. 
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THE  GENERAL  ELECTRIC  COMPANY'S 

FAN  MOTORS  FOR  1902. 


Direct  Current 
Bracket  Fan. 


Alternating  Current 
Bracket  Fan. 


■/M 

1^ 

\ 

1 
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Direct  Current 
Desk  Fan. 


Alternating  Current 
Desk  Fan. 


Direct  Current 
Radial  Desk   Fan. 


General  Offices:  SCHENECTADY,  N.Y. 


New  York  Offices,  44  Broad  Street. 


Sales  Offices  in  all  Large  Cities. 
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Amti-Doc 

No.  SIX 

A  First-Class  Medical  Apparatus. 

RETAIL  PRICE,  $2.50.  SOLD  BY  ALL  DEALERS. 


MADE    BY 


MANHATTAN   ELECTRICAL  SUPPLY  CO., 


32  Cortlandt  Street, 
NEW  YORK. 


188    Fifth   Avenue, 
CHICAGO. 


SMALL  GENERATING  SETS  FOR 

MARINE  WORK  OR  SMALL 

ISOLATED  PLANTS. 

WE   MAKUFACTURE 

GENERATORS  and  MOTORS 

OF   ALL  KINDS  AND  FOR   ALL   PURPOSES. 

TRIUMPH  ELECTRIC  CO., 


'WE" 


CINCINNATI,  O. 


The  Bossert  Electric  Gonstruction  Go. 

MANUFACTURERS  OF 

STEEIi  OrTIiET  AND  JOTCTION  BOXES, 
tSTnTCHBOAHnS,   FANEIi    BOARDS.   SWITCHES,  ETC. 


EDISON     PRIMARY    BATTERIES. 


FORMERLY    KNOWN     AS      KDIBON-LALANDC 


POR    GAS    ENOINCB. 
SLOT      MACHINES, 
AUTOMOBILES 
RAILROAD    SIGNALS. 
CROSSING    SELLS. 
SMALL   MOTORS, 
ETO. 


CONSTANT     CURRENT 
NO    LOCAL   ACTION, 
WILL   NOT    FREEZE. 


CELLS    FOn 


FULL    DESCRIPTION    IN    BOOKLET    NO.    4- 

EDISON    MANUFACTURING    COMPANY, 

FACTonV,    OflANOE,    NEW   JERSEY,    U.    B.    A. 

FORCiSN    DEPARTMENT.    IB    CEDAR     STREET,    NEW   YORK. 


Crimshaw.  Raven  White  Core.  Raven  Black  Core. 

ALL  OUR  WIRES  pass  inspection  and  carry  th«  above  TRADE-MARKS  on  our  tags.    Wealso  manufacture  Crimshaw  tknd  Competition  Tapes  and  SpNcing  Compounds. 

NEW  YORK  IN5ULATED  WIRE  COMPANY, 


MAIN  OFFICE: 
■3-17  CorUandt  St..  New  York. 


BRANCHES: 


CHICAaO: 
192  Desplalnes  5t. 


BOSTON: 
7  Otis  St. 


SAN  FRANCISCO. 
33  Second  St. 


TEST    ISSTBl'MEXTS. 

Portable  Sets  for  Resistance,  Faults, 
Etc. 

Portable  Sets  for  Insulation  and 
Capacity. 

Galvanometers,  Bridges,  Condens- 
ers, Photometers,  Etc.,  Etc. 

II  Catalogues  in  print,  4c  in  stamps. 

ELMERG.WILLYOUNB,  97-99  Frank  ort 


X-RAY  APPARATUS. 

Coils  and  X-Ray  Machines  for  Bat- 
tery and  Power  Circuits — Direct 
or  Alternating  —  Permanent  or 
Portable — 4  inches   to   18  inches. 

We  control  patents  and  are  sole 
makers  of  the 

Caldwell  Liquid  Interrupter. 

Cunningham  Mercury  Jet   Interrupter. 

Caldwell  Stereoscopic  Fluoroscope. 

04  Send  for  Catalogue  No.  507 

"'■I  10c  in  stamps. 


££ 


r^ 


Factory  Managers,  Investigate  the 

ANDERSON" 

ENCLOSED  ARC  LAMP 

before  placing  voiir  orders.  This  lamp  gives  you  more  light  on  same 
current  or  as  m'uch  light  on  less  current  than  any  kind  of  light  you 
can  get,  and  then  tesides  it  is  much  more  convenient  and  nicer. 
Tbis  lamp  is  especiallv  adapted  for  factory  purposes  and  we  fully 
euarantee  it  to  you.    For  prices  and  other  particulars,  write  today  to 

THE  ANDERSON  TOOL  COMPANY,  Anderson,  Ind. 


Don't  Tinker 

At  low  wages.  If  you  have  natural  ability,  an  I.  C.  S.  Course  will 
develop  it.  Why  don't  you  rise  as  hundreds  of  I.  C.  S.  students  have 
risen,  and  earn  a  higher  salary?    Write  to-day  and  learn  how  to 

BE  A  GOOD  ELECTRICIAN 

The  following  I.  C.  S.  Courses  are  taught  By  Mail:  Electrical  Engineer- 
ing; Telephone  Engineering;  Telegraph  Engineering;  Electrical;  Advanced 
Electric  Lighting;  Advanced  Electric  Railways;  Steam-Electric;  Electric 
Lighting  and  Railways;  Electric  Lighting;  Electric  Railways;  Engine  and 
Dynamo  Running;  Dynamo  Running;  Interior  Wiring. 

Write  for  free  circular  of  the  Course 
that  interests  you. 

International  Correspondence  Schools, 

BOX  1002,  SCRANTON,  PA. 
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If  the  Insulalton  ts  compact, 

soUd.  well  placed  and  polished; 

If  the  sun 

docs  not  soften  It 

nor  ihe  cold  weather 

crack  It, 

then  as  weatherproof  wire 
goes.  It's  a  pretty  good  article. 

wcatherproor  line  wire 
must  be  good 
orlfsvery,  very  bad. 

If  It's  good  It'so.  k. 

If  It's  "0.  K."  It'B  the  best  that's  made. 

ELECTRIC    APPLIANCE    COMPANY,    ELECTRICAL  SUPPLIES.  SELLING 
O.K. WEATHERPROOF  WIRE, 92  i    94  W.  VAN  BUREN  ST.,    CHICAGO. 

MADE    TO    LAST 

1                    QE 

^.            X=RAY  TUBES 

I     M       Perfect    glass — free    from    bubbles,     strains    and 
■^L^        blisters.      Perfect  Construction— Re-enforced  seals 
W            — durable  in  every  detail. 

B             It  pays  to  use  them — they  can  always  be  repaired. 
^\          Expert  advice  gladly  given  on  all  X-Ray  work. 

^^^.                                   Miniature  Incandescent  Lamfs 

1       ^^                               ayid  Sockets. 

f                                            De-war  Bulbs  for  Liquid  Air, 

EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

Qeneral  Electric  Company,  Harrison,  N.  J. 

MICA  WASHERS 


PRICES  RIGHT 

EUGENE  MUNSELL  &  CO., 

218  Water  St.,  Hew  York.   117  Lake  St.,  Chicago. 


VOLT=AMMETERS, 

POCKET  SIZE. 

I  For  Testing  Batteries  and  Battery 
IClrcults.  Locating  Faults,  Ground!, 
letc. 

RELIABLE.       ACCUKATB. 
Send  for  Circular. 
L.  M.  PICNOLET. 
78-80  Cortlanat  St.,  NEW  YORK.  N.  T- 


TELCPHONC   HARniOON   745 


F.  B.  BADT&CO. 

CONSULTING  AND  CONTRACTING  ENGINEERS 


WISTCRN  AGENTS  FOR 
WESTON   INSTRUMENTS, 
WANO   LEONARD   RHEOSTATS. 
CIRCUIT  BREAKERS, 
EDISON-BROVWN   RAIL  BONOS.   CTC. 


1 604  Monad  nock  Clock, 


Electric  Heating  Apparatus. 

SEND  FOR  64-PAGE  CATALOGUE. 

"UNIT"  ENAMELED  RHEOSTATS 

The  Simplex  Electrical  Co., 

Cambridgeport,    Mass. 
CHICAQO,    Monadnock    Block. 


AMERICAN"  K°= 

ARE  THE  BEST.    Sand  lor  descriptive  Circular. 

Absolutely  Non-lnfrlnginB. 
Protection  Guaranteed. 

AMERICAN  BATTERY  CO., 

cET'o  IBS9.         WIS.  Clinton  St.,  Chicago.  Ill, 


WANTED 


You  Who  are  Troubled  with  Sparking  and  CuHing  of  Commutators  to  Use 


SO  Cfs,  per  Stick,    $5.00  per  Doxen. 

For  Sale  by  all  Supiily  ITouses,  or 
FREE,  Sample  Stick. 


The  only  article  that  will  PREVENT  SPARKING. 
Will  keep  the  commutator  In  good  condition  and 
PREVENT  CDTTING. 

Absolutely  will  Mot  Gum 
The  Brushes  ... 

It  will  put  that  liig'h  glosa  on  the  commutator  you 
have  ao  long  sought  after. 

K.  Mclennan  &  co.. 

Solo  ManuTacturers, 
909  Title  and  Trust  Bldg..  CHICAGO,  ILL. 


R  IM 


AMERICAN  ELECTRICAL  HEATER  CO. 

Manufacturers  Electric  Heating  Appliances, 
Write  for  cataloffuo.  I  93- 1 97  River  St.    DETROIT    MICH 


Henry  H.   Humphrey, 

Consulting 
Electrical  Engineer. 
Central  Lighting  Stations, 
Electric  Power  Transmission. 
Suite  1305,  Chemical  Bldg.,  St.  Louis, 


IDEAL  AUTOMATIC 
ANNUNCIATORS. 

The  Best  on  the  Marlcet 
Write  tor  Prices. 

Maaafactnivd  by 

THE  HEATH  ELECTRIC  CO., 

DETROIT,  MICH. 


WRITE  TO  OHIO  ELECTRIC  WORKS 

»» CHRISTMAS  GOODS 


ElectrIcTableLamp(as  shown  In  illus- 
tratlon)wlth  Battery  complete $3.00 

Battery  Hanging  Lamp 10.00 

Telephone,  with  Battery  complete 6.95 

Electric  Door  Bells,  aU  connections 1.00 

-Electric  Carriage  Lamp „,„ S.95 

Fan  Motor,  with  Battery 6.95 

Electric  Hand  I-antcrna 2.00 

tS.OO  Electric  Jledlcal  Batteries 3.95 

112.00  Belt,  with  Suspensory™. 2.50 

Telegraph  Outfits,  complete. 2.25 

Battery  Motora  from Sl.oo  to  IZOO 

fa.OO  Bicycle  Electric  Lights 2.75 

Electric  Railway 2.95 

Pocket  Flash  Lights...    1.60 
NeclE:tleLlghto_76c.to    3.00 


Describes  and  lliustratea  many 

or  the  most  useful  electric  devices,  at  -wonderfully 
email  prices.  All  practical.  Tlie  lowest  pricoln  the 
world  on  everytlUng  electrical.  Agents  can  make 
handsome  commiBsions  and  many  sales.  Write  for 
complete  Information. 
OmO  ELEOTBIO  WORKS,  Clevelaod.  Ohio, 


THE  NATIONAL  OONDUIT  1^  CABLE  CO. 


Janufacturert 
ol 


BARE  COPPER  WIRE  AND  CABLE,  PAPER  INSULATED  CABLES 


CEMENT    LINED   PIPE   FOR    CONDUITS. 


FOR  TELEPHONE,  TELEGRAPH, 
ELECTRIC   LIGHT  AND    POWER. 


Executive  Offices,  Times  Building,  NEW  YORK,  N.  Y. 


REFLECTORS! 


SIIiTEB-PI^ATED 

MIKKOR 

KEFLKCTOBS 

FOU 

INCANDESCENT 

CliCS^TERS. 


Made  In  many  sizes  and  Btylea. 
with  prisms  If  desired. 


We  also  manufacture 

Silver  and  Opal  Glass  Inverted    Double  Cone 
Reflectors.  Chandeliers  and  Sun  Burners 

For  lighting  and  ven- 
tilating 

Churches, 
Theatres, 
Halls  and 
Public  Bulldlnes. 

Streetand  Ornamental 
Sign  Lamps  of  Every 
Kind  for  Oil,  Gas  or 
Gasoline.  Harder 
Lights,  liunch  Lights, 
Foot  Lights  and  Gas 
Stands  for  Theatres. 


SEND  FOR  CATALOG. 


AMERICAN  REFLECTOR  &  LIGHTING  COMPANY, 

271-273  FRANKLIN  STREET,  CHICAGO,  ILL.,  U.  S.A. 


THE 


PURCHASE  OF  GOOD  GOODS  WILL  ESTABLISH 
A  HIGH  OIANDARD  IN  YOUR  PLANT.  TO  DO 
THIS,  BUY  ALL  YOUR  tLtu  I  Klu  SUPPLIES 

FROM  THE  OLD  RELIABLE  uUMPANY 

I  13  W.  THIRD  ST.,         CINCINNATI,  OHIO. 
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#^RANK  N.  PHILLPIS.  PncsiOENT. 
■C.  H.  WAGENSCIL,  Treasurer. 


CUGCNE  F.  PHILLIPS, 
General  Manaocr. 


C.  nOWLAND  PHILLIPS,  VicC-PRC*. 
«.  n.  NCMINGTON.JR.,  SEC. 


AMERICAN  ELECTRICAL  WORKS, 

'1      I     '  PBOVIDESICE,  B.  I.  ' 

BAREAND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  «ND  UNDERGROUND  USE. 

New  York  Store,  W,  J.  Watson.  26  Cortlandt  St. 
Chicago  Store,  F.  E.  Donodoe.  82  Lake  St. 

Montreal  Branch,  Kugene  F.  FhiUips'  Electrical  Works. 
MAIN  OFFICES  AND  FACTORIES,  PHILLIPSOALE,  R.  I. 

Six  Y»rt  with  Gtneral  Electric  Company. 

THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  66  Broadway,    -    NEW  YORK  CITY. 

Patent  Cautei.        Patent  Soliciting. 

WE  BUY  OLD  BELTS 

OR  5CRAPS.  ANY  SIZB  OR 
CONDITION. 

WE  CLEAN,  REPAIR   A.ND   RENEW 

OLD  BELTS. 
LEATHER  PRESERVER  MFQ.  CORP. 

27  W.  MONROE  ST..  CHICAGO. 


JEbWAROS  AK;,Co 


THE 
"RECTI"  BELL 

FOR  AUTOMOBILES 
AND  ELECTRO  MOBILES. 


No.    100. 

Tbis  Beil  may  be  placed  on  the 
outside  of  the  vehicle  without 
being  cased.  The  gong  is  ad- 
justed with  the  concavitj"  down- 
ward, so  that  mud  and  dust  can 
not  collect  and  deaden  the  sound. 


flEw/YowK  H.y 


PHOTOGRAPHS 

Have  you  placed  any  Plants,  Ma- 
chinery, Etc.,  in  or  near  New  York 
that  you  wish     photographed? 
C.  L.  THOMPSON, 

Special  Photographer,  1 705  3rd  Ave..  New'Yorl<. 


Secured     quickly    through     Western 
Electrician  "Help  Wanted"  ads. 


ASTABLISBBD  1875. 

COMBINATION  OF 

Stow  Flexible  Shaft 

AITD 

MULTI-SPEED  MOTOR. 

Practically  dust  and  water  proof.  For  Portable 
DrilllnE,  Tapping.  Reaming,  Emery  Grinding,  etc- 
Write  for  Catalogue  and  Prices. 

STOW  MFG.  CO.,  Binghamton,  N.  Y. 

Gen'l  European  Agents,  Selie,  Sonnenthal  &  €•„ 
B5  Queen  Victoria  Street,  London,  England. 


^k^^kMt^aMMMJuJk^^i^tt^M 


Make   your    poles   as 
firm  as 

THE  ROCK 
OF  GIBRALTAR 

By    anchoring    them 
with 

Stombaugh 

Guy 
Anchors. 

Telephone,  telegraph, 
electric  light  and 
street  railway  companies  should  investigate  the  merits  of  this  anchoring 
device.  It  is  used  by  thousands  of  the  largest  coDcerns  in  the  country  and  is 
highly  endorsed  by  every  user.  Stombaugh  Anchors  are  BORED  into  the 
ground,  which,  therefore,  is  not  disturbed.  No  digging  or  tamping 
necessary.  They  are  easy  to  install,  hard  to  displace  Their  holding 
power  is  marvelous.  A  5-inch  anchor,  40  inches  in  the  ground,  holds  5,900 
pounds;  a  6inch.  same  depth.  6,600  pounds;  an  S-ioch,  same  depth,  9,000 
pounds:  other  sizes  in  proportion.  At  greater  depth  there  is  a  correspond- 
ing increase  in  holding  power 

Because  Stombaugh  Anchors  are  so  durable  and  have  given  such  great 
satisfaction  some  concerns  think  they  are  expensive.  This  is  wrong.  The 
price  of  the  Stombaugh  is  one  of  the  features  which  have  made  ii  so  popu- 
lar Write  us  and  we 
will  quote  you  prices 
that  will  astonish  you. 
We  send  on  30  days' 
trial  and  pay  freight 
both  ways  if  not  satis- 
factory. 

All    supply     dealers 
carry  them. 

W.N. 

Matthews 

&  Bros., 

603  Carletoo  BIdg., 
ST.  LOUIS. 


Wi^pi   ipiipi^piii 


ip'WIi^y 


KELLOGG  SWITCHBOARD  and  SUPPLY  CO., 


231  SO.  GREEN  ST.,  CHICAGO. 
We  are  urepafed  to  furnish  best  t/uality 

FINE  M'\.T    T    V^    T^  ^i-^^ 

MAGNET  wSI      I      W\.      f^        SWITGHBOARD 

JUMPER     "  ~       *    A^   M^^  GABLE 

STANDAR.D  PR.ODUCTS  IN  STOCK. 


IIVlPROVED 

WARREN 


2,000  LIGHTS 


k  ALTERNATOR 

1     SANDUSKY 

r  OHIO 


NATIONAL  CODE  STANDARD 

"0,  K."  Weatherproof  lire. 
Slof-BiirDlDg  Weatherproof 
and  Slow-Bnrning  Wire. 

Prices  and  Samples  on  Application. 

Phillips  Insulated  Wire  Co., 

Office  and  Factory:  PAWTUCKET.  R.  I. 


THE  o:nl.y  house 

IN  AMERICA  MAKING  A  SPECIALTY  OF  ELECTRICAL  GLASSWARE. 


z  -A'- 


WE  CARRY  GLOBES 
AND  SHADES  FOR 
ALL  KINDS  AND 
TYPES   OF    LAMPS. 


OPEN   AND    ENCLOSED 

OUTER  AND  INNER 

ARC  GLOBES. 


SEND  FOR  OUR  ILLUSTRATED 
CATALOGUE. 


THE  CENTURY  GLASS  COMPANY, 


BELLAIRE,  OHIO. 
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WAXTED,  FOR  SAXE  and 
similar  WAWT  COLCHK  acii'erlise- 
tnettts  {jo  zt'ortis  oy  less),  $i.J0  an 
inst-rfioii :    additional    words    jc    each. 

POSITIOX  WAXTED  ad-.eriise- 
mrnls  ijo  zi'ords  or  less).  St  00  an  in- 
sertion; additional  zcords  2C  ^-ich. 

POSITION  WANTED. 

A  position  as  suiH-rlnteniltMit  ami  electrician, 
either  foreleciric  railroad  or  ll^ihilnp  phini.  Am 
nn  experienced  ennlneerand  cacable  of  inking 
full  charge.  Highest  rL-forences.  Addrc'^s 
BOX  30.  care  Western  Electrlciun.  51"  Mar- 
quette Bldg..  Chlcajco. 


200  NEW  10  VOLT  BATTERY  MOTORS, 

Wilsb'i  Sons  k  Co..  259  Wublnpoo  SI.,  Newark,  N.  J. 


WANTED. 


Reliable  all  around  men  who  understand  in- 
side and  outside  wiring,  to  y;o  with  large  central 
station  In  one  of  the  largest  cities  in  the  central 
part  of  the  country.  Mate  ace.  experience  and 
salary  expected.  Address  HOX  :i3.  care  Western 
Electrician,  .=ilO  .Marquette   liuilding,  Chicago. 


WANTED 


At  once,  outside  tt-lephone  con-*trucilon  men 
who  have  hun:;  cable.  Give  references.  LA- 
FAYETTE TELEPHONE  CO..  Lafayette,  Iiid. 


WANTED. 


Man  familiar  with  winding  on  Edison  Bipolar 
Armatures  Appiv,  slating  wages,  etc.,  to  CA- 
NADIAN GENERAL  ELECTRIC  CO.,  Limited, 
Peterboro.  Out  ,  Canada. 


WANTED. 

fiOrt    Volt    Motors,   from    two    to    fifteen 
horse  power, 

ROSE  ELECTRIC  CO.,  St.  Louis,  Mo. 


As  foreign  representative  or  agent-  Gentle- 
man aged  34  (now  residing  in  England)  wishes 
to  negotiate  for  appointment  as  above,  tirst- 
class  connections  abroad  and  many  years'  com- 
mercial experience.  Speaks  Russian.  German, 
Spanish.  French  and  English.  Can  furnish  in- 
fluential references.  Address  "BOX  62,'  Will- 
Ings  125,  Strand,  London,  England. 

FOR  SALE. 

Docks,  warehouse  and  manufacturing  sites. 
Central  location  at  Chicago  and  Detroit ;  or  rent. 
WALLACE  BROS.,  Station  C.  Detroit,  Mich. 


NOTICE. 

SEALED  bids  will  be  received  by  the 
city  of  Edwardsville,  III.,  for  the  furnish- 
ing of  public,  commercial  and  private 
electric  light  for  the  city  of  Edwardsville 
and  its  inhabitants.  Bids  to  be  received 
on  or  before  March  31,  1902.  A  complete 
copy  of  specifications  governing  bids  and 
proposals  will  be  mailed  on  request  by  the 
chairman  of  the  Electric  Light  Committee. 
The  city  reserves  the  right  to  reject  any 
or  all  b'ds.  Two  bids  to  be  received. one  for 
ten-year  and  one  for  fifteen-year  franchises, 

(Signed)  FRANK  J.  DAECH. 

Chairman  of  the  Committee. 


FOR   SALE. 

1  Right  Hand  Beck  Engine,  15x15. 

1  Left  Hand  Beck  Engine,  15x15. 

3  H.  I.  30  K.  W.  125  Volt.  Speed  1250. 
Tliomson-Houston  Incandescent  Machines. 

2  L.  D.  2  35   Light.   2.000  C.  P.,  T.-H.  Arc 

Machines. 

2  K.  25  Light.  1.200  C.  P.,  T.-H.  Arc  Ma- 
chines. 

2  H.  I.  Incandescent  Armatures  for  30  K.  W. 
IMachine. 

1  L.  D.  2  Armatures. 

1  K.  Armature. 

2  16x60-inch  Tubular  Boilers. 

50 T.-  H.  Open  Arc  Double  Carbons.2.000  C.P. 
1 5  T.-H.  Open  Arc  Single  Carbons,  1 ,200  C.P. 

for   prices,  inqaire  of 

C.     F.    MARTIN,    VIce-Pres, 

Box  694.  FOKT  SCOTT,  KASIS. 


BUY  YOUR  BOOKS 

FBOM  THE 

Electrician  Pub.  Co.,  6 1 0  Marquette  BIdg.,  Chicago. 


Comptroller's  Office. 
City  of  New  Orleans. 
New  Orleans,  La.,  Feb.  25th,  1902. 
Pursuant   to  Ordinance  No.    1098,  N.  C.    S., 
sealed  proposals  will  be  received  at  this  otllce 
until  the  hour  of  I'J  M.  o'clock,  Monday,  April 
7ih,  1902,  for  constructing  an  Electric  Lighiing 
and  Power  System  for  the  City  of  New  Orleans, 
La.,  in  accordance  with  terms,  plans  and  speci- 
fications on  file   in   the  office  of  the  City  Engi- 
neer at  New  Orleans,  La. 

Deposit  $10,000.00  with  the  City  Treasurer, 
and  his  receipt  to  be  enclosed  with  bid.  Bond 
5100,000.00. 

The  Hon.  W.  J.  Hardee,  City  Enginter,  will 
furnish  bidders  with  a  set  of  plans,  printed 
copies  of  the  specifications,  and  a  blank  form 
of  proposal  upon  application;  no  proposal  will 
be  considered  unless  submitted  on  such  form. 

The  City  reserves  the  right  to  reject  any  and 
all  bids. 

V.  TUJAGUE. 
Comptroller. 


Comptroller's  Office. 
City  of  New  Orleans. 
New  Orleans.  Feb  21st,  1902. 
Pursuant   to  Ordinance  No.    1096,  N.    C.     S. 
sealed  proposals  will  be  received  at   this  office 
until  the  hour  of  2:20  p.  m.,  Monday,  March 
24ib,   1902.   for  improvements  at  [the  ^Morgue, 
installing  a  refrigerator,    in    accordance    with 
plans  and  specitications  on  file  in  tbe  office  of 
the    City    Engineer.        Deposit    §300.00    with 
the  City  Treasurer,  and  his  receipt  enclosed 
with  bid.    Bond  in  the  sum  of  flfty   (50)  per 
cent  of  contract  price. 

The  City  Engineer  will  furnish  bidders  TvUh  a 
blank  form  of  proposal;  no  proposal  will  be 
considered  unless  submitted  on  such  form. 

Bidders  must  have  paid  their  City  License  In 
order  that  their  bids  may  be  accepted. 

The  City  reserves  the  right  to  reject  any  and 
all  bids. 

V.  TUJAGUE, 
Comptroller. 


ESTABLISHED 
BUSINESS 
FOR  SALE. 

Owing  to  111  health  must  seek  other  climate  : 
JIO.OOO  will  buy  a  complete  old  established 
wholesale  electrical  and  mechanical  specialty 
business;  g2.000  net  annual  income  ;  anyone 
desiring  to  purchase  will  have  free  access  to 
examine  books  showing  profits  of  present  and 
previous  years.    Answer 

C.  S.  DU    MONT, 
47  Jewett  BIdg..  Buffalo,  N.  Y. 


REAL  BARGAINS  IN  DYNAMOS  AND  MOTORS. 

15  H.  p.  "F-ddy."  $160,011;  10  H.  P.  "Detroit."  $110.00;  4  H  P.  "Standard."  S75.0D:  3  H.  P. 
"Slttttery,"S.'5n.OO;  1  H.  P.  "Detroit,"  $40.00;  HH.  P.  "K.diaon,"  S30.00;  \  U.  P.  "Wagner,"$6.00; 
"Crocker-Wheeler"  balterr  motor,  $12.00.  WVSIAMOS— 60  llgbt.  $80.00;  40  light,  $70.00: 
80  llKht.  $.'50.00;  20  light.  $40.00;  12  light,  $30.00;  300  gallon  Zucker  &  Levitt  plating  dynamo 
$45.00;  100  gallon  Eddy  Plating  dynamo,  $30.00.    Brush  arc  lamps,  complete,  $4.00. 

Every  Machine  Guaranieed.    Repairing  Solicited.    Second-Hand  Machines  Wanted. 
AMBER  ELECTRIC  MFG. CO,,     MsgnelWIndloE  and  MessenserCall  Boies.    60  W.  Monroe  SI,  Chicago 


regory: 

ELECTRicn. 

■j4-6a  S.CLINTON  5T.  CHICAGO 

One    30-k.  w.  General  Electric  alternator. 

One    fiO-k.  w. 

One    7^-k.  w.       "  " 

Two  120-k.  w.      "  "  " 

One    30  k.  w.  Westlnghouse        " 

One    45-k.  w.  "  *' 

Two  60-k.  w.  " 

One    60-k.  w.         ■'  *'      60cycle. 

One    75-k.  w.  '■  "60     *' 

One  200-k.  w  Wood  ■*     133     " 

One    75-h.p.,  Westlnghouse  Induction  motor. 

Send  for  our  Monthly  Bargain  Sheet  with  net 
prices  on  machines  in  stock  at  our  works.  All 
atipnratus  fully  guarantep^. 


SECOND-HAND 

Dynamos  and  Motors. 

We  invite  correspondence 

with  those  wishing  to 

buy  or  sell. 


SCHUREMAN  &  HAYDEN, 

UO  s.  Clinton  St..  Chicaeo. 


" 


6— 50-Lighf  T.-H.  Full  Arc  Dynamos. 
5— 35-Light  T.-H.  Full  Arc  Dynamos. 
350  Single  and  Double  Open-Arc  Lamps  with  Globes 

Arc  Lamps  with  yiohes,  all  in  complete  working  order,  sold  only  for  reason  of 
change  In  system. 

A  first-rate  chance  for  any  corporation  to  install  a  complete  Electric  Plant  at  a 
minimum  of  expense 

New  Bedford  Gis  and  Edison  Light  Company, 

NEW  BEDFORD,  MASS. 


ORKS     QUICK    AND    EASY.      KEEPS    ITS     LUSTER.    MOLDS    OLD   TRADE    AN 
ETERIOBflTE.    ESTABLISHED    16  YEARS.  SOLO   BY  AGENTS    AND    OEALE 


UtTtHlDBflTE.    tSTABLISMED    16  YEARS.  SOLO   aY  AGENTS    AND    DEALERS     ALL     OUEH      THE    « 

U,S .  METALPOLISH  r;:wfi™  £ 


.POLISHES  ALL  METALS.   Bo/i^cnc^   Nc-Yqb 


When  in  search  of  a 
position  advertise  in 
the 

Western  Electrician. 


CORLISS  ENGINES. 

Rebuilt  and  Ready. 

920  H.  P.,  34xC0  George    H.    Corliss. 
650  H.  P.,  28x60  Lane  &   Bodlev    Corliss. 
625  H.  P.,  28x48  St.   Lonls  Corliss. 
400  H.  P.,  24x42  St.    Louis    Corliss. 
300  H.  P.,  20x48  Harris  Corliss. 
30O  H.  P.,  20x48  Wheelock    Corliss. 
200  H.  P.,  18x38  Sioux    City    Corliss. 
180  H.  P.,  16x43  Harris   Corliss. 
180  H.  P.,  16x42  Hamilton    Corliss. 
160  H.  P.,  14x42  Allis   Corliss. 
125  H.  P.,  14x24  Cooper   Corliss. 
100  H.  P.,  12x36  Harris   Corliss. 

AUTOMATIC  ENGINES. 

250  H.  P.,  13    and    20%xl5    Armljigton    and 

Sims  cross-compound. 
175  H.  P.,  10%  and  18x18  Williams  Tandem 

compound. 
150  H.  P.,  16x14  Ideal. 
125  H.  P.,  14^4x16   Elce. 

BOILERS. 

1  500  H.  P.    Heine   Safety,   150  lbs.    steam. 

10   SO  H.  P.  60x16  Tubular.  90  lbs.  steam. 

All  Apparatus  Fully  Guaranteed. 

Wille  for  Stock  List  No.  15. 

W.     W.     WHITEHEAD     COMPANY, 

Sales  Offices,  206  Dearborn  St,  Chicago. 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

SEND  FOR  CIRCULAR  AND  PRICES. 

THE  LECLANCHE  BATTERY  CO., 

Ill  io  117  East  131st  St.,  N.  Y. 


FOR  IMMEDIATE  SHIPMENT. 


125-cycle  Alternators. 

1  160  K.  W.  Wood. 

4  100  K.  W.  Westlnghouse. 

2  lOO  K.  W.  Slattery. 

1  120  K.  W.  Slattery. 

2  70  K.   W.    Thompson-Houston. 

110-VOI.T  GENEKATOKS. 

2  65  K.  W.  Jenny. 
2  60  K.  W.  Thompson-Ryan- 
1  60  K.  W.   Siemens  &  Halske. 
1  50  K.  W.  Thompson-Houston. 

1  60  K.  W.  Western   Electric. 

2  40  K.  W.  Jenny. 

1  30  K.  W.  Western    Electric. 
And  many  smaller. 


AUTOMATIC  ENGINES. 

300  H.  P.  14x23x16    New    York    Salety    Tan- 
dem. 
250  H.  P.  Williams  Vertical   Compound. 
14x16  New  York   Safety. 
14x12  New  York   Safety. 
13x12   Phoenix. 
13x12  Ideal. 
12x13   Ball. 
12x18  Taylor. 
10x15  Weston. 
10x10    Ideal. 
7x  9  New   York  Safety. 

CORLISS   ENGINES. 
34x60  G.   H.    Corliss. 
26x48  Fishkill  Corliss. 
20x48  Wheelock  Corliss. 
14x42  Allis  Corliss. 

BOILERS,  PUmr.'?,  MOTORS,  ETC. 
Write    for    price    list    No.    37. 


ILLINOIS  MAINTENANCE  COMPANY, 

204  Dearborn  St.,  E.  H.  CHENEY,  Manager.  CHICAGO. 


BUY 


Your  Electrical  Books  of  the  Electrician 
Publishing  Co.,  Suite  510  flarquette 
BIdg.,  Chicago.  You  will  save  TIME  and 
MONEY  by  doing  so 


RELIANCE " 

OBIVERATOSS 
ANO  MOTORS. 

SEND      FOR      BULLETIN. 

RELIANCE   ELECTRIC 
COMPANY, 

MILWAUKEE,  -  -  WIS. 

AQEHTS  WANTED  EVERYWHERE. 
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G.  I.  CO.'S 


PARAGON 


WRITE    FOR    BULLETIN    No.     162. 
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NO 


NOISE 
TROUBLE 
REPAIRS 


HANUFACTURCD  BY 


GENERAL 

INCANDESCENT 

ARC  LIGHT  CO. 

NEW  YORK,  U.  S.  A. 

OFFICES  IN  ALL  LARGE  CITIES  OF  THE  U.  S 


ALLEY  POLES. 

with  Our  Distributing:  Circles. 


'm^^si 


The  most  modern 
system  in  Ihe 
world  for  I  lee- 
trie  and  Teie- 
piione. 

Wo  also  make 

tlio    following 
supplies: 

Steel  Conduit 
Dowel  Pins, 

SOc    to    7Sc 
per  100. 
Stringing  Reels, 

$5.00  toSlO.OO 
each. 

Cross-Arm 
Braces,  $1.85 
per  100  lbs. 

Pole  Steps,  Plain 
Nail  Point,  194c 
each. 


Therien  Tool  Works, 

MINNEAPOLIS,  MINN. 


Secured     quickly    through     Western 
Electrician  "Help  Wanted"  ads. 


Through 
Colorado 
and  Utah 

Jf GRANDE  WE5I1? 


Offer  to  the  tourist 
and  the  trans-continental  traveler  the 
choicest  resorts  and  the  grandest  scenery  in 
Colorado,  Utah  and  New  Mexico.  This 
route  has  two  separate  and  distinct  lines 
through  the  Rocky  mountains,  all  through 
tickets  being  available  via  either.  The 
direct  line  to  Cripple  Creek,  the  greatest 
gold  camp  on  earth.  Three  trains  daily  witli 
through  Pullman  palace  and  tourist  sleeping 
cars  between  Denver,  San  Francisco,  Los 
Angeles  and  Portland,  and  Chicago,  St.  Louis 
and  San  Francisco.  The  best  line  to  Utah, 
Idaho,  Montana,  Oregon  and  Washington 
via  the  "Ogden  Gateway."  Write  S.  K. 
Hooper,  G.  P.  &  T.  A.,  Denver,  Colo.,  for 
illustrated  descriptive  pamphlets. 


Faster  than  ever 
to  California 


CHICAGO 

&  NORTH-WESTERN 

RAILWAY 


THE  OVERLAND  LIMITED  leaves 
Chicago  6.30  p.  m.  daily  via  Chicago^ 
Union  Pacific  &  North-Weatem  Line,  ar- 
rives San  Francisco  5.15  afternoon  of 
third  day  and  Los  Angeles  7.45  next 
morning.  No  change  of  cars;  all  meals 
in  Dining  Cars.  Buffet  Library  Cars 
with  barber.  The  best  of  everything. 
The  Pacific  Express  leaves  10.30  p.  m. 
daily.  Tourist  Sleepers  daily  to  Califor- 
nia and  Oregon  and  personally  conducted 
excursions  every  Wednesday  from  New 
England.  Send  4  cents  postage  for 
"California  Illustrated"  to  Chicago  & 
Nqrth-Westem  Railway, 

ifliBrcadway.  -  NewYork|43SV!ne  St.,  .  Cincinnati 
«oi  Oies't  St...  Philadelphia  S07  Smithfield  St.,  Pittsburg 
3fi3  Washic^on  St.,  Boston  334  Superior  St.,  -  Ciereland 
9.1  Main  St..  .  •  Btjflalo  17  Campys-Martius,  Detroit 
na  Clark  Sc  .    .     Caiica<al.  i£in«at.3"«t.T«o«l».Oat. 


A  SINGLE 
27-iNCH 


VICTOR  TURBINE 


mounted  on  horizontal  shaft  is  shown  by  the  cut  herewith.  The  water 
is  discharged  at  one  end  through  the  draft  tube,  and,  in  this  case,  the 
usual  end  thrust  connected  with  single  wheels  is  entirely  provided  for. 
The  high  speed,  close  regulation,  great  capacity,  high  efficiency,  perfect 
cylinder  gate  and  steady  motion  are 


SALIENT 
FEATURES 
OF  THE 
VICTOR 
TURBINE. 


We  make  a  specialty  alvo  of 


STEAM  AND  POWER  PUMPING  IVIACHINERY  FOR  ALL  PURPOSES. 
AIR  COMPRESSORS  FOR  THE  AIR  LIFT  SYSTEM  AND  GENERAL  USE. 
JET  AND  SURFACE  CONDENSERS,  AIR  PUMPS,  VACUUM  PUMPS, 
STILWELL'S  FEED  WATER  HEATERS. 
OIL  MILL  MACHINERY  AND  FILTER  PRESSES. 

If  interested  address 

The  Stilwell-Bierce  &  Smith-Vaile  Co., 

257  Lehman  St.,  DAYTON,  OHIO,  U.  S.  A. 

NEW  YORK,  141   Broadway.  PHILADELPHIA,  612  Arch  SL 

BOSTON,  73  Oliver  St,  CHICAGO,  31 1  Dearborn  St. 

NEW  ORLEANS,  304  Hennen  BIdg.  LONDON,  E.  C,  97  Queen  ViciorIa  SL 

BALTIMORE,  31 B  Equitable  BIdg. 
LAUFKETTER  &  BENDIT  M.  E.  CO.,  Sales  Agents,  81 0  Olive  St,,  ST.  LOUIS,  MO. 
E.  F.  AUSTIN,  Sales  Agent,  Smith  Block,  PITTSBURG,  PA. 


BOSTON  CABLE  CLIP 

THE  STANDARD  EVERYWHERE. 


ADJUSTABLE  TO  ANY  SIZE  CABLE. 

STRONGEST.     SIMPLEST.     BEST. 


CHASE-SHAWMUT  CO.; 

BOSTON, 

SOLE   MANUFACTURERS. 


H 


WESTERN    ELECTRICIAN 


March  i,  1902 


OUR    DRY    BATTERY 
CABINET  WALL  SET. 

BATTERY  CALL. 

Long  Distance  Transmitter. 

Bipolar  Permanently  Adjusted  Receiver. 

Centrally  Pivoted  Adjustable  Ringer. 

Loud,  Clear  Toned  Gongs. 

Self-Contained  Switch  Hook,  Platinum  Con- 
tacts. 

Concealed  Cord  Fastenings. 

Adjustable  Transmitter  Arm  with  Concealed 
Cord. 


COMPACTNESS 
AND  UTILITY 
COMBINED. 


OUR  DRY  BATTERY 
WALL  SET. 

GENERATOR  CALL. 

Other  equipment  same  as  above. 
A  model  instrument. 


WRITE  FOR  ESTIMATES  ON 

Full  Common  Battery  Systems. 

OURS  IS  A 

REAL  Common  Battery. 


STERLING  ELECTRIC  CO., 


Branch  Office: 

I  260  Monadnock, 
CHICAGO. 


Main  Office  and  Factory, 

LAFAYETTE,    IND. 


IDEAL  SELECTIVE  LOCK-OUT 
PARTY  LINE  SYSTEM   J?.",fcr"" 

RINGS  ONLY  PARTY  WANTED  AND  LOCKS  ALL  OTHERS  OUT. 


IDEAL  AUTOMATIC 
EXCHANGE  SYSTEM 


FOR 

FARMERS'   LINES  AND 
SMALL  TOWNS. 


SWITCHBOARDS 

ANY    SIZE. 


BRIBGIKG,  SERIES  AWD 
CEKTRAIi  ESTEBGV 

TELEPHONES. 


WRITE  US  AND  WE  WILL  TELL 
VOU  ALU  ABOUT  IT. 


ESTIMATES    FURNISHED    UPON    APPLICATION. 

THE  U.  S.  ELECTRIC  MANFC.  CO. 

aOOO  ETNA  STREET,  BUTLER,  PA. 


Western  Electrician's 
Annual  Telephone  Number. 


The  Western  Electrician  of  April  5,  1902,  will 
be  the  annual  number  devoted  to  the  interests  of 
telephony.  It  will  contain  illustrated  descriptions  of 
new  exchanges,  special  articles  by  the  highest  authori- 
ties, news  of  the  telephone  field,  etc.,  and  will  show  the 
progress  of  the  Independent  telephone  movement. 

This  number,  therefore,  will  be  of  vital  interest  to 
everyone  engaged  in  telephone  work,  and  manufacturers 
and  dealers  wishing  to  increase  their  trade  with  buyers 
of  telephone  apparatus  and  appurtenances  will  find  it  an 
exceptionally  valuable  issue  through  which  the  merits 
of  their  goods  may  be  placed  before  prospective  buyers. 

No  extra  charge  will  be  made  for  advertising  space 
in  this  number,  and  in  order  to  obtain  a  choice  location, 
you  ate  urged  to  reserve  space  NOW. 

WESTERN  ELECTRICIAN, 

510  MARQUETTE  BUILDING,  CHICAGO. 


KOKOMO  TELEPHONES 

\A/III  Sa-fcisf^y  YOiJ. 

NOTHING  IN  FRONT  OF  THKM. 
Writ*  as  for  yarticnlavs. 

KOKOMO  TELEPHONE  &  ELECTRIC  MFO.  CO., 

KOKOMO,  IND. 


No, 
20. 


Continental  Telephone  Construction  Co. 

GENERAL  CONTRACTORS  FOR  TELEPHONE,  ELECTRIC 
LIGHT,  HEAT  ANO  POWER  PLANTS. 

TACOMA  BLDC,     CHICAGO. 


IN 


LEIGH  FOUR-PARTY  LINE  SELECTIVE  SIGNALING  SYSTEM. 


/»o.ifjA'--:X-  • 


lilfilK 


WRITE  ALSO  ABOUT  OUR 
SIMPLEX  TOLL  COLLECTOR. 
SAFE -SIMPLE- CURABLE. 


Our  Instruments  work  perfectly, 

They  need  absolutely  no  adjustment  for 
any  line  condition. 

No  relays  or  springs  to  get  out  of  order. 

Do  you  know  that  you  can  give  satisfac- 
torily low  rates  only  with  perfectly  working 
parly  lines? 

The  saving  in  line  construction  and 
switchboard  apparatus  is  enormous  ! 

Low  rates  mean  doubling  your  patron- 
age and  increased  revenues  and  dividends, 
it  is  to  your  advantage  to  use  party  lines. 
This  is  no  step-by-step  system,  and  our 
'phones  operate  with  power  generators  or 
pole  changers.  Well  adapted  for  small 
exchanges.  Particulars  and  estimates 
furnished  on  application. 


METROPOLITAN  TELEPHOHE  ANO  ELECTRIC  CO., 

76    FIFTH    AVENUE,    CHICAGO. 
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150  Line  Kellogg  Express 
Switchboard. 


THE  REASON 


All  lolephonc  users  don't  buy  Kellosg  Apparatus  is 
because  the  price  of  that  kind  aavenlsed  as  being  -jusl  a^ 
good  as  Kellogg"  appeals  to  them.  Experience  wltn  such  :i 
bind  of  apparatus  always  secures  a  new  customer  for 
Kellogg. 

KELLOGG    EXPRESS   SWiTGHBOARDS 

Have  the  simplest,  most  perfectly  designed,  combined. 
mechanlciiUy  self-restoring  drop  and  jack,  mounted  five  per 
strip  on  heavy  brass,  wiih  polished  hard  rubber  front. 

Each  strip  is  fastened  to  an  iron  frame  with  machine 
screws. 

An  absolutely  reliable  night  alarm. 

Each  drop  is  isolated  from  all  others  and  the  earth. 

Absolutely  cross-talk  proof. 

Key  shelf  is  hinged  and  all  panels  removable. 

They  are  wired  on  the  full-metallic  plan. 

Ati  Parts  Are  Guaranteed. 

Write  for  Bulletin  No.  2  for  a  Alore  Complete 
Description. 


Kellogg  Switchboard  and  Supply  Co., 


229  South  Green  Street, 


, .  .  OHIOAGO. 


INTERNATIONAL       LONG  SPRINGS 


KEY 


(patented) 


PRICE  ON  APPLICATION. 


avoid  breaking. 

DOUBLE  MOUNTING 

Saves  key  shelf  space. 
Requi  es  one  key  cable  only. 

Especially  adapted  for  large 
multiple  and  trunking 
boards,  where  the  proper 
number  of  keys  on  small 
key  shelf  is  desirable. 

GERMAN    SILVER    SPRINGS. 
PLATINUM  CONTACTS. 

TELEPHONES  ?^"*'^'  ^''-^'^- 

Multiple 
Trunking 


Generator  Call, 


SWITCHBOARDS 


FOR  ANY  SIZE  EXCHANGE. 


INTERNATIONAL  TELEPHONE  MFG.  CO, 

HARRISON  AND  CLINTON  STS.,  CHICAGO,  U.  S.  A. 


^2K 

TBgHOB 


SWITCHBOARDS  and 
TELEPHONES 

Tiiat  free  you  from  all  troubles. 

CENTRAL  ENERGY  SYSTEMS. 

Send  for  Catalogues. 
Correspondence  Solicited. 

YOU  NEED  GOOD  APPARATUS. 
WE  MAKE  IT. 

We  can  lielp  you  to  start  right  and  earn  dividends. 


200  Capacity  Eureka  Switchboard. 


EUREKA  ELECTRIC  CO. 

CHICAGO,  U.  S.  A. 


Telephone  Troubles 

ARE  UNKNOWN  WHEN  OUR 

CENTRAL  ENERGY  SYSTEM 


Is  Installed  in  Your  Exchange. 

IT  REPRESENTS  THE  HIGHEST  TYPE  OF  MODERN 
TELEPHONE  APPARATUS  AND  IS  PERFECT 
IN  EVERY  DETAIL. 

Our  Line  of  TELEPHONES,  SWITCH-IOARDS, 
PROTECTIVE  DEVICES  Is  Compiete. 


Na  34  Central  Energy  Telephone. 


AMERICAN  ELECTRIC  TELEPHONE  CO., 

36-58  W.  Jackson  Boulevard,        CHICAGO,  U.  S.  A. 


THE  STROIVIBERG-CARLSON 
TELEPHONE  MFG.   CO. 
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70-82  W.  Jackson  Boulevard, 
CHICAGO,  ILLS. 


Success 

Comes  only  to  those  telephone  exchanges  which  use  the 
BEST  material.  If  you  use  our  goods  success  is  assured. 

We  can  supply  EVERYTHING  USED  WITH  TELEPHONES. 

No  order  too  small  for  attention  or  too  large  for  our 
capacity.  Rapid  deliveries  our  rule  and  each  order 
filled  with  care.    Large  stocks  always  on  hand. 

Telephones,  every  style  and  grade.  Long  and  short 
backboards.  Elegant  finish  and  design.  Prices  that 
will  suit.  Hard  rubber  receivers.  Oak  or  walnut  wood- 
work. New  ideas  in  magneto  bells.  Each  instrument 
guaranteed. 

All  kinds  of  telephone  supplies.  New  parts  for  old 
telephones.    Double-pole  receivers. 

Electricians'  tools.  Lightning  arresters,  carbon  and 
fuse.  Extension  bells— standard  and  bridging.  Circuit- 
closers.  Transmitters  of  various  styles.  Repeating 
colls,  induction  colls,  construction  material  of  all  kinds. 


No.  1.    Desk  Telephone. 


TC^B1T£  FOB  CATALOC^VE. 


CentralTelephone&  Electric  Co., 

909  MARKET  STREET,  ST.  LOUIS.  MO. 


Moon  Fuse  Terminal  Head. 

IT  HAS  A  RECORD. 


Has  never  lost  a  cable,  while  In  extensive  use 
for  years.  Once  installed,  it  is  permanent, 
requiring  no  further  thought  or  attention, 
except  to  re-fuse  or  transpose  wires 


THE  CABLE  IS  SEALED  FOR  ALL  TIME 
AND  IS  SAFE  FROM  INJURY. 


Why  take  ciiances?   A  cheap  equipment  is  not  economical. 


ITBITB   FOB   CATAI.OeVE, 

THE  MOON  MFG.  CO., 

43-40  South  Canal  Street,  Chicago. 
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Write    for    a 


Catalogue 


describing   the  features 
of  the  .  .  . 

UNION 

TELEPHONE 
SWITCHBOARD 


Every  point  in  design  and  oper- 
ation meets  the   most  ex- 
acting demands  of 
modern 
switchboard    practice. 


TMI 


Union  Switchboard  Go 


THE    IMPROVED 

GRIGGS  DESK  TELEPHONE 

HOLDER  AND  BRACKET. 

(Patent  ai-pUed  for.) 
It  I3  IndlBpen sable  to  every  one  nslng  a  telephone 
on  a  desk.  Saves  Its  cost  a  dozen  times  over.  Is 
both  a  time  and  money  saver.  Saves  time  and 
trouble  of  lifting  phone  oIE  desk  when  looking  It, 
or  placing  on  desk  alter  being  unlocked.  No  neces- 
sity for  using  desk  slide  as  uolder,  and  thus  pre- 
venting access  to  drawers.  No  handling  of  phono 
ut  all  necessarj'.  No  more  accidental  upsetting 
and  breaking  of  phone,  as  our  improved  telephone 
holder  prevents  it  all .  Your  telephone  instantly  In 
place  when  needed,  and  just  as  quickly  out  ot  tlio 
way  when  not  wanted.  Its  merit  must  appeal  at 
once  to  every  telephone  user.  Price  82.00.  Guaran- 
teed to  prive  satsifaction.  Can  he  adjusted  to  fit 
any  size  base.  Discount  to  the  trade.  Local  repre- 
sentatives wanted  in  every  city  of  theUnltedStates. 

THE  GRIGGS  MFG.  CO.,  79  Fifth  Ave.,  Chicago. 


2  BATTERY  CALL  TELEPHONES  $4.50 


GOOD  FOR  600  FEET. 
METALLIC  LINE  FOR  INTERIOR  USE. 


2  MAGNETO  GALL  TELEPHONES  $7.50 

GOOD    FOR   3    MILES. 

SINGLE  IRON  WIRE  FOR   PRIVATE  LINES, 

BATTERIES  ARE  INCLUDED. 

FARR   &    FARR, 

ItO  W.  JACKSON   BLVD.,         CHICAGO. 


:ll 


The  Telephone  Company  of  America 

Long  Distance,  Central  Energy  System. 

The  only  up-to-date  100  per  cent,  system,  full  patent 
protection. 

The  only  first-class  system  at  a  cost  admitting  of 
no  competition. 

Tlie  only  system  that  can  be  supplied  to  the  public 
at  two  cents  per  call. 

The  only  system  that  can  be  installed  in  every 
house,  office,  mill,  shop  or  other  place  of  business  at 
two  cents  per  call  and  insure  shareholders  a 
handsome  profit  on  their  investment. 

The  aim  of  the  Telephone  Company  of  America 
is  to  place  a  telephone  in  every  house  and  place  of  busi- 
ness and  to  limit  the  charge  for  its  use  to  two  cents 
per  call,  the  same  as  for  sending  a  letter. 

Installation  on  this  plan  admits  of  no 
competition. 

By  this  system  the  telephone  service  will  be  in- 
creased to  twenty  times  its  present  volume,  its  value  to 
investors  will  be  many  times  greater  than  that  of  any 
other  system,  while  the  cost  of  service  to  the  public  will 
be  only  two  cents  per  call,  or  one-third  the  lowest 
present  rates. 

The  central  office  and  station  telephone  apparatus 
are  of  the  highest  excellence  in  quality  and  appearance. 

For  particulars  write  or  call  at  the  office  of 

THE   TELEPHONE  COMPANY   OF  AMERICA 

719-721  Ttilrteenth  Street  N.  W.,  WASHINGTON,  D.  C. 


Varley  Duplex  Magnet  Co., 


PHILLIPSDALE,  R.  I. 


CHICAGO,  ILL. 


MANUFACTURERS    OF 


Electro-Magnets, 

Induction  Coils,  Ringer  Magnets, 

Switchboard  Magnets, 

To  any  Specifications,  wilh  either  INSULATED  or  BARE  Wire. 

WRITE    FOR    OUR     1902    CATALOGUE. 


f  j,  M'CORMICK  TURBIHE. 

On  Vertical  or  Horizontal  Shaft. 
Especially  Adapted  for  Electrical  WorlCk 

Gives  a  higher  percentase  of  useful  effect  than  any  other  water*wbeal 
heretofore  made.  All  sizes,  rlgbt  and  left  band,  are  built  from  patterns  per- 
fected under  systematic  tests  in  the  Holyoke  Testing  Flume. 

Parties  having  power  plants  which  are  unsatisfactory,  and  those  contem, 
plating  the  Improvement  of  powers,  will  find  it  to  their  interest  to  confei 
with  us,  as  we  are  wlIllnE  to  ffuarantee  results  where  others  have  failed,  oa 
matter  what  make  of  turbine  has  been  In  use.  STATB  RBQUIRBTIBNTJ 
AND  SBND  FOR  CATALOQUB. 

S.  MORGAN  SMITH  CO.,  York,  Pa. 


Business  Men 

who  have  used  the 

Telephone 

are  the  ones  who  have  the 
largest  profits  to  show^  at  the 
year's  close. 

5  Cents  Per  Day  Zt 

Business  and  Residence. 
CHICAGO  TE,LEPHONE  CO., 

203  Washington  St.         ::  ::         96  State  St. 
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BALL 


CHICAGO  OFFICE: 

1526  Monadnock  Building. 


ENGINE 

BAUL.     EIMGIIME    CO., 

ERIE,   PENNSYLVANIA. 


A.VB     HAXT-JB      GOT     HIGH      GRADE? 

BRiDGiNG  TELEPHONES 

All  Styles  and  Kinds  for  Long  Country  Lines.  20  to  30  on  a  Line. 

33.00C-OB.il    BRIIIOIXU  TKLEPHOSiFS. 

4P.«nO-OBlI    BKll>ti|]«e  TELEPHOKFS. 

70.O00-OHn    BKIUCiINU  TF.L,EPJUO\I  S. 

lUO.OOO-OHH    BKIDGIXU  TF.I,EFHOKES. 

aUARAMEED  TO  GIVE  SATISFACTION. 

FARR  TELEPHONE  &  CONSTRUCTION  SUPPLY  CO,,  Chicagn 


Bridged  or  Multiple  Grounded  Line. 


G^^^ 


The 

Pioneer 

Limited. 


Famous 
Train 


of  the 
World. 


Chicago— St.  Paul— Minneapolis 

VIA 

The  St.  Paul  Road. 

(Chicago,  Milwaukee  &  St.  Paul  Ry.} 

Equipment  and  Service 
Unequaled. 

Time  tables,  maps  and  informaticn 
furnished  on  application  lo 

F.  A.  MILLER,  General  Passenger  Agent, 


HIGH-GRADE 


ENGINES 

VERTICAL  AND  HORIZONTAL. 
AUTOMATIC  AND  THROTTLING. 
BELTED  OR  DIRECT  CONNECTED. 

GUARANTEE   PERFECT    REGULATION    FOR     ELECTRIC     LIGHTING 

AND    POWER   SERVICE   FROM    2   HORSEPOWER 

TO   50  HORSEPOWER. 

W.  BAYLEY  &  SONS  CO., 

MILWArKEE,    WIS.,  V.  S.  A. 


JEFFREY  turKt^  DREDGES 


FOR  MfALOGUE, 


THE  JEFFREY  MFG.  CO. 
COLUMBUS,  OHIO. 


SAMSON  TURBINE 

UPRIGHT  AND  HORIZONTAL 

FOR 

ELECTRIC  POWER  and  LIGHTING  PLANTS. 

SPECIAL  FEATURES: 

Higli  Speed  aDd  Efficiency.     Great   Strengtli,     Balanced 
Crate.     Close  Begnlation  and  Steady  Motion.     Great  Power  in 

limited  penstock  room.  Special  attention  given  to  designing  for 
difficult  situations.  Write  for  pamphlet  I,  stating  yotir  Head  and 
Power  required- 

lAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.  S.  A. 


JCRAPHITE  Brushes 

I  That  have  been  fully  tested  and  proved  superior  to  any  in  the  market. 
We  shall  be  pleased  to  send  sample. 

JOSEPH  DIXON  ORUOIBLE  CO.,    -     Jerset  Citt,  N.  J. 


Cool 
Colorado 


rSheetSteel  Indian  Canoes 

2  KoB-sln]Eftble  and  iDdDsiractible.  14  f  eet  loDg,  dSlnch  beam. 


li 


Twenty-Two  Dollars,  Net    S?BEffios^KS?l 
w.  n.  MUttiNS,  ta  oepotet^sAtEM^oino-V 


J 


Colorado  in  Summer  is  the  most  delight- 
ful place  on  earth.  Its  climate  is  simply 
incomparable,  while  its  magnificent  moun- 
tain scenerj'  is  said  to  excel  the  Swiss  Alps. 

There  are  many  attractive  resorts  in 
Colorado,  some  right  in  the  heart  of  the 
Rockies  and  others  along  the  foot-hills. 
Every  taste  and  every  purse  can  be  suited. 
Shall  we  send  you  a  copy  of  our  beautiful 
book, "Picturesque  Colorado?"  Sendthree 
cents  in  stamps  to  prepay  postage  to 

T.  E.   FISHER,   Gen.  Passenger  Agent, 
Colorado  &  Southern  Railway, 

DENVER,  COLO. 
P.  S.— Ourother  handsome  books.  "  Resorts  in 
Platte  Canon  "  aad  "  Colorado  Beauty  Spots, ''  sent 
for  three  cents.  T.  E.  F. 


CHICAGO   AND   FLORIDA  SPECIAL. 

Via  Big  Four  Route. 

Through  sleeping  car  from  Chicago  to 
Jacksonville  and  St.  Augustine  commen- 
cing Jan.  6.  leaving  Chicago  i  p.  m.  daily, 
except  Sunday,  from  Central  Station,  arriv.  j 
ing  Cincinnati  9:05  p.  ra.,  Jacksonville 
8:15  and  St.  Augustine  9:30  next  evening. 

ONE    NIGHT    OUT. 
For    further    information    address     J.    C 
TUCKER,    G.   N.  A.,  234  Clark   Street, 
Chicago. 


TO      THE     LAND     OF 
FRUITS    AND     FLOWERS. 

FLORIDA 

Through  Sleeper   Every   Night 

VIA    MONON     ROUTE 
AND   C.    H.   &   D.    R'Y. 

Passing  through  the  beautiful 
mountain  region  in  the  day- 
time and  arriving  at  St. 
Augustine  in  the  morning. 

City    Ticket    Office,    232  Clark   Si. 
CHICAGO. 


THE  ^^JI/rON'S   ENGINEER. 
If 'SOU  ■WTX.L   SEISTJ  THE  ADDRESS 

ok  a.  persou  ■who,  "within  a  year, 
will  save  t7se  for  the  chicago 
&  Alton  Railway 


(territory  covered  OTJTLIIVEDIN 
above  map),  -^VE  will  BIAIL  TO  YOU 
A    PICTORE,   -i'^XlS     IIV'CHES,    OF   ThE 

Alto?j's  ExoiNEEK.  Ik.  in  addi- 
tion, YOO  will  tell  X7S  IN  WHAT 
PtJBLIOATIOX  YOU  READ  THIS  AD- 
VERTISEMENT, WE  "^VILL  SEND  TO 
YOU  A  pa:mphlet  about  the  BIGH- 
gesx  ca3ieka  in  the  world. 
Geo.  .1.  Charlton. 

Gdn'sbali   Passevge^r   Agext,  Cinc&ao   & 

Al.TON'  Raii-way, 

OHIOAGO.  ILLINOIS. 


TO 
THE 


GREAT  NORTHWEST! 


The  Wlrconsin  Central  Ry.  will  lake  you  there  : 
in  proper  shape  Daily  trains  at  convenient  ■ 
hours  leave  Chicag  *  fio'm  Central  Station.  12ih 
St.  and  Park  Row  (l^ke  Front),  for  St  Paul, 
Jiinneapolis.  .Ashland.  Duluih  and  the  Norlh- 
west.  Pullman  Sleepers  are  attached,  and  meals 
in  dining  cars  are  served  a  la  carte.  Nearest 
ticket  agent  can  give  you  further  infoimation. 

JAS.  C.POND,  I 

Gen'l  Pass.  Agent,  i 

Milwaakec,  "Wis.  1 


REG-TRADE MARKS  Jhe  Rhosphor  Bro Nz E  Smelting Co.liMiTED, 

2200  WASHINGTON  AVE.,PHILADEIPHIA. 

]      "ELEPHANT  BRAND  PHOSPHOR-BRONZE^ 

■  INGOTS,CASTINGS,WIRE,RODS,SHEETS,ETC. 

'W^sU&o^yJ-  —DELTA    METAL 

VX  CASTINGS,  STAMPINGS  and  FORCINGS 

/dELTav  original  and  Sole  Makers  in  the  U.S. 
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CEDAR  PDLESandTIES 

GOOD    MATERIAL,        PROMPT    SHIPMENTS,  FAIR  PRICES 

/   CHEBOYGAN^    MICH. 

<    MENOMINEE,    MICH. 
VWEST    SUPERIOR.     WIS. 

E.E.NAUGLE    TIE  CQ. 

135  ADAMS  STREET  CHICAGO. 


Please  Mention   v^estern  Electrician    v-ihen  •writing. 


HOUSTON  &  LIGGETT 

Are  headquarters  for  red  cedar  and  chestnut 
telephone  poles,  fence  posts,  barn  poles,  railway 
and  highway  Idling,  locust  insulator  pins,  and 
all  kinds  of  hardwoods. 

Mala  Office:  Lewlsburg.  Tena.  Yards:  Colum- 
bia, Texas:  Nashvill:  and  Lewlsburg,  Teon. 


When  in  search  of  a 
position  advertise  in 
the 

Western  Electrician. 


W.  H.  ANDERSON   &  SONS, 

16  MACOMB  ST.,  DETROIT.  MICH. 

IRON  and  STEEL  WORK  and 


TELEPHONE  AND  RAILWAY  nnNSTRIiniflN 


To  Hold  Your  End  Up 


and  cut  you  shou'd  use  nothing  but 
the  Boll  Doe  End  Cutting  Nipper 
the  GREEN  BOOK  of  Hardware  Spe- 
cialties tells  of.  Their  cutting  quali- 
ties are  unequa'ed      They  are  forged  from  special  tool  steel. 

UTICA  DROP  FORGE  &  TOOL  CO..  smith  &  hemenway  co., 

Manu'acturers  of  Nippers  and  Pliers.      Manufacturers  of  Cutlery  and  Hardware  Specialties. 

ASK  YOUR  DEALER  FOR  THESE  GOODS.  ^06  Broa<l«ay,   Mcw  Vork  €i<y 


Preserve  Your  Copies 

- — 2-1.  Western  EtECTRiGiAN. 

BINDERS  $1.00  EACH. 

ELECTRICIAN  PUBLISHING  CO., 

Mnjte  510  Marquette Biiildii»«r        »        x       v       .       c;aiCAr;ii 


R.  H.  lEAVITT,  CAPRON,  ILL, 

MANUFACTURER  OF 

CROSS  ARMS,  PINS  and  BRACKETS. 

lV.f-inchOak  Pins,  painted,  at 
$6.00    Per   1 ,000,  Net. 

If  you  liavc  not  bouj,'bt  of  us  before  give  us  a  trial. 


a^Bli 


M.KLEIN    &  SIM. 

LINE  BUILDERS'  TOOLS. 

Our  Tool  Book  tells    about  them. 
It  Is  of  interest  to  all  Ituemen.  Get  a 
copy  now,     FREE. 
Headquarters  for  Linemen's  Tools. 

MATHIAS  KLEIN  &  SON.  "1?H^i7A*,?,?Tt°'- 


PLACE    YOUR 

"Want"  and  "For  Sale" 
advertisements  In  the 

WESTERN  ELECTRICIAN. 

Immediate  Returns. 


■"S^SSSW 


BREWSTER  UNIVERSAL 


A  SYSTEM  OF  UNITS 

From  wliicb  may  be  quickly  formed,  wired  aad  inatjiUed   ^ 
any  thing  itl  tliefihaT'S  of  ^^ 

THOSOUGHLY  WEATHKBPSOOF 
KLKC't'RIC  SIGN.SOB  Rtr.OTiUOAL 
DKCOBATIONS  OF  ,iKY  STYLE. 


THB  CONNBCTJNO  UNK. 

Clamps  the  Kweptaclesi  tn  perfectly  ttgld  yet  readily 
adiusiiible  formaJton  of  »<Sy  destrsd  <leslg». 

SImplet  Practical!  Inexpensive! 

lo<i!tj.>eDsahIe  to  Theaters  or  Merchants  desiring  to  keep 
Bbreim  of  the  titoej  by 

ItEOTRICAI.  AOVCRTISINO. 


ELeCTRIOAi. 
SUPPLY 
DEALERS  and 
CENTRAL 
STATIONS  or 
iULUMINATINC 
COMPANIES 
GENERALLY. 


PATENTED  oto.  s,  looo 

AR,  a,  1181 


SOLE  ftRANUFAOTURER?, 

THE  llimm  iOTOR  &  gpil^iEMT  CO., 


(.-^i.:n  ant  3p*v:falty  Dei>driment.) 


(3-1 B   Beaver  Street, 


MEWARK,    N.   J. 


Do  You  Knovi 


how  fascinating  English  history  really  is?  That  England,  during  the  past 
thousand  years,  has  given  to  our  literature  more  heroes  and  heroines  than  all 
the  rest  of  the  world  and  ages?  What  do  you  know  of  the  private  and  per- 
sonal lives  of  her  queens,  who,  as  well  as  being  stately  sovereigns  with  pas- 
sions of  love  and   hate,  were  living,   palpitating  women? 

Do  you  know  of  that  king  and  queen  who  stood  barefooted,  and  "all 
naked  from  their  waists  upward,"  in  the  great  hall  of  Westminster?  Or 
what  plumber's  dog  licked  the  blood  of  a  king?  Or  why  Henry  VII  hanged 
his  four  English  mastiffs  as  traitors?  Or  what  king  apologized  for  taking 
so  long  to  die  ?     Or  why  Marlborough  and  his  duchess  were  disgraced  ? 

Do  you  know  the  story  of  Thomas  a  Becket  ai'.d  the  Emir's  daughter? 
Of  fair  Rosamond  Clifford's  bower  in  the  labyrinth  at  Woodstock,  and  the 
telltale  silken  thread  on  Henry's  golden  spur  that  led  to  her  becoming  a  nun? 
Of  Richard  H  and  the  fatal  trap-door  of  Vidomar?  Of  the  dreadful  warning 
that  hung  over  the  bed  of  Isabella  of  Angouleme?  Of  the  queen  who  was 
discovered  in  London,  disguised  as  a  cook-maid? 

Do  you  know  how  the  mere  fact  that  the  Duchess  of  Marlborough  putting 
on,  by  mistake,  the  queen's  gloves,  changed,  as  Voltaire  says,  the  destinies  of 
Europe?  Or  why  the  great  Elizabeth  and  her  prime  minister  had  to  deal 
secretly  with  Catherine  de'  Medici's  tailors?  Or  what  that  which  passed  be- 
tween "Nan"  Boleyn  and  King  Hal  beneath  the  yew-tree  in  the  cloistered 
shade  of  Sopewell  nunnery,  meant  to  Wolsey? 

Those  who  are  interested  may  have  specimen  pages  of  a  work  that  will 
show  how  English  history  may  be  had  in  quite  a  different  way  from  that 
presented  by  Hume,  or  Rapin,  or  Macaulay,  or  Guizot,  or  Hallam,  or  Froude. 

PAMPHLET   SENT   OH   REQUEST 

GEORGE  BARRIE  &  SON,  Publishers 

1313   WALNUT  STREET  PHILADELPHIA 

AGENTS  WANTED- LIBERAL  COMMISSION 
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LINDSLEY  BROTHERS  COMPANY  WHOLESALE  PRODUCERS 

MENOMINEE. MICH.  PQRTLAND,  OREGON     &  SPOKANE. WASH.     50-FQQT    TO  BG-FOOT    POLES    OUR  SPECIALTY 


YOUHADYOUR    POLE    ORDERS 

BETTER  AND 

SEND  US  YOUR   TIE   ORDE 

Prices  are  advantinp  rapidly  and  "  tht>  earlv  bird  oatf-hes  tlie  wopiii  "  this  season 
as   never  before.    SENU  YOTK    INOUIKV  TO-l»AV. 

IWALTBY   LUMBER   CO.,  BAY  CITY,  MICH. 


UNOW 


POLES 


W.  C.  STERLING  &  SON, 


MONROE,   MICH. 

Elgven  Pole  Yudg  Id  MlcUean. 

Wboles&l*  ProducerB  tut  M  jtUB. 


TIES. 


CEDAR  POLES,TIES,POSTS,ETC. 

A  complete  stock  of'these  commoditle!:  con- 
venient (or  immecjiate  shipment.  It  will  pay 
you  to  favor  us  with  your  inquiries 


CEDAR  POirS  JOHN  H.  FOWLER 

JL.U/ll\    I    U1.L.V/         l70f-7   FiSHf:/?  BLOG,,  CHICAGO 


SUCCESSORS  TO 
TUB  PORTER-HORSE  CO. 


THE  MORSE  CEDAfi  C0« 


PRINCIPAL  OFFICES. 
S.*aiNAW,  MICH. 


vwOsMpjji^  ftww^Xu^  liAV^kWiW  ftKjvew  SeC 


PRODUCERS-NOT    JOBB ERS. 


OUR  PRICES  ARE  RIGHT. 

Kellogg  Switchboard  &  Supply  Co., 


229  SO.  GREEN  ST., 


.   CHICAGO.^ 


RED  CEDAR  PILING,  POLES  AND 
POSTS,  all  lengths.  J.  P.  MEREDITH 
CEDAR  CO.,  Memphis,  Tena. 


CEDAR  POLES. 

Piling  and  Street  R.  R.  Ties. 

C.  H.  WORCESTER  CO., 

MARINETTE,  WIS. 

Producers  and  Wholesalers  of  White  Cedar  Products. 


POLES,  TIES,  POSTS. 


THE  PORTER  CEDAR  CO., 
SAGINAW,    MICH. 


PRODUCERS.         We  want  your  inquiries  always. 


<:EDARfld>,^ 


rasi 


4  Xyv.SAi_i.E"  Sr,  Cmio^&o. 

"VARbS:  "pIKCrOHNlNCi,  \^\ch.  -  •SCREEN 3AV."WT5.  _     NEW  UHIJOW.  X^Tis, 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  ap  to  80  ft. 


berthold 
&  jennings, 

8T>  LOUIS. 

Chemical  Building. 


CROSS 
ARMS. 

LONG  LEAP 

PINE  AND  FIR. 
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ins     Resui-ts. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Lirgi  Stock  Constantly  an  Htni. 


Poles 


SOUTHERN 


White  Cedar  Poles 


■  J  ■■  ■■     I     1 1  I-  I  I  ■■  THE  BEST  POLE   IN  THE  MARKET  FOR 

''"^^    ■    ■■■■■■■■   TROLLEY  &  ELECTRIC  LIGHT  WORK. 

Yellow   Pine  Cross-Arms,    Locust  and   Oal<   Pins. 

Large  Stocit  Always  on    Hand.      Ask  for  Prices. 
STANDARD  POLE  ii.  TIE  CO.,  No.  44  Broad  Street,  New  York,  N.  Y. 


WE  MAKE    A    SPECIALTY    OF 
WESTERN  POLES. 


LONG  LENGTHS   TO   80   FEET. 

SHIPMENTS  MADE  DIRECT  FROM 
IDAHO. 


CEDAR  POLES 

CARNEY  BROTHERS  COMPANY, 

6 ID  Chamber  of    Commerce,   CHICAGO,  ILL. 


YARDS  AT: 

DULUTH,  IHINIV.       BALL  CLUB,  MINN. 


BLUEBERRY,  WIS.  DEER  RIVER.  MINN. 
CORONA,  MINN.        60WAN,  MINN. 
YORK,  MINN.  BUCK  DUCK,  MINN. 
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Western  ELECTRictAM 


Marcti  I,  1962 


The    Demand  for   a    Stron^lv    Con^^trucied  Motor,   Efficient  and 
Reliable      in    Service,    is   fully    met     in    a    superior    manner   by    the 

Westinghouse  Multipolar  Motor 


The  best  argument  that  we  can  offer 
to  the  careful  purchaser  is  that  thousands 
of  these  motors  are  in  daily  use,  perform- 
ing every  variety  of  service,  and  with  a 
high  degree  of  satisfaction.  Our  sales- 
men  can  supply   you  with   particulars. 


Westi  nghouse  Electric 

&  nfg.  Co.,  Pittsburg,  Pa. 


Sales  Offices  in  all  Large  Cities. 


NOTICE 


TWO  IMPORTANT  TELEPHONE  PATENTS  UPHELD. 


««SEELY"  ANSWERING  JACK  PATENT. 

In  a  decision  rendered  February  17,  1902, 
the  United  States  Circuit  Court  of  Appeals 
at  St.  Louis  sustained  the  validity  of 
Letters  Patent  330067,  and  affirmsd  the 
decree  of  the  Circuit  Court  for  an  injunc- 
tion and  accounting  in  the  suit  of  the 
Western  Electric  Company  against  the 
Kinloch  Telephone  Company. 

Patent  330067,  issued  Nov.  10,  1885,  to 
John  A.  Seely,  assignor  to  the  Western 
Electric  Company,  covers  the  use  of  grouped 
ANSWERING  JACKS  IN  CONNECTION  WITH  THE 
MULTIPLE  JACKS  in  a  telephone  switchboard. 

The  structure  which  has  been  held  in  the 
above  decision  to  infringe  Patent  330067 
is  a  multiple  switchboard  manufactured 
by  the  Kellogg  Switchboard  and  Supply  Com- 
pany of  Chicago. 

Abstract  of  decision  in  last  week's 
issue. 


« 'WHITE"  LIGHTNING  ARRESTER  PATENT. 

In  a  decision  rendered  February  24,  1902, 
the  United  States  Circuit  Court  of  Appeals 
at  St.  Louis  sustained  the  validity  of 
Letters  Patent  4387S8,  and  affirmed  the 
decree  of  the  Circuit  Court  for  an  injunc- 
tion and  accounting  in  the  suit  of  the 
Western  Electric  Company  against  the 
Kinloch  Telephone  company. 

Patent  438788,  issued  Oct.  21,  1890,  to 
Anthony  C.  White,  and  subsequently  assigned 
to  the  Western  Electric  Company,  covers 
carbon  plate  LIGHTNING  ARRESTERS  having  a 
PLUG  OF  CONDUCTING  MATERIAL  released  by 
heat  to  short-circuit  the  plates. 

The  device  which  has  been  held  in  the 
above  decision  to  infringe  Patent  438788 
is  the  arrester  manufactured  by  the  Sterling 
Electric  Company  of  Lafayette,  Indiana. 

Decision  in  full  in  this  week's  issue. 


ALL  MAKERS  AND  USERS  OF  INFRINGING  SWITCHBOARD 
AND  PROTECTIVE  APPARATUS  ARE  HEREBY  NOTIFIED. 

WESTERN  ELECTRIC  COMPANY 

CHICAGO,  ILL. 


March  i,   1902 


WESTERN     ELECTRICIAN 


«^<*<S«S>*#4'i^<?N'-<y'S<S><S'S>^xS>«>«^^'.?^.S-^,:N;>.5^<J-»  , 


i 


I 


Fort  Wayne  ELEcrRic  works 


(INCORPORATED.) 


"Wood"  Measuring  Instruments 


AMMETER. 
FOR  ALTERNATJNG  OR  DIRECT  CURRENTS. 


ARE    NOTED  FOR  THEIR 


ACCURACY, 

RELIABILITY 

AND 

PERMANENCE  of  CALIBRATION. 


Constructed  upon  the  Gravity  Principle. 


CoJiiain  No  Springs  or  Permanent  Magnets. 


Can  Be  Left  in  Circuit  Continuously  With- 
out Danger  of  Overheating. 


volt  meter 
for  alternatjng  or  direc  r  currents 


WE   ALSO    MAKE    INSTRUMENTS^.FOR   ARC    CIRCUITS. 
SEND    FOR    BULLETIN. 


I 


t 


MAIN  OFFICE  AND   FACTORY,     FORT    WAYNE,    INDIANA. 


••S'*«^«>*«>^<S><S«S><S><8><&«^«>**<S'«'<«><S>«>«-S>«>«.< 


STORAGE  BATTERIES 

For  Lighting  Plants,  Railroad 
Cars  and  Buildings. 

For    AuiiiorriolDiles    arid    Po\A/or. 

THE  ONLY  BATTERY  FOR  PRAGTiGAL  PURPOSES. 
We  Maintain  and  Guarantee 
all  of  Our  Lines  of  Batteries, 

ESTIMATES  FURNISHED  FOR  ANY  CAPACITY. 


UNITED  STATES  AGGUMULATOR  GO. 

951  MARQUETTE  BUILDING,  OHiOAGO,  ILL. 


WESTERN    ELECTRICIAN 


March  i,  1902 


VULCANIZED  FIBRE. 

Highctt  gndu  (or  electrical  losulillon  aod  nucbanlul  cofpoKs,  in  siue(i« 
tuMs,  rods  and  ipedal  abapca.     Cataloguea  and  sampica  on  application. 

VULCANIZED  FIBRE  CO.,  -    Wilmington,  Del. 


Direct  Reading  Ohnimeter. 

FOUR   STYLES. 

r  all  classes  of  work.     For 
i^uj»s.    Write  for  circular  !■ 

ILLINOIS  ELECmiC  SPECIALTY  COMPANY, 

610-512  TacoTia  BIdg..  Chicago. 


THE  FRANKLIN  MODEL  DYNANIO 

10  Volts,  C  Amperes. 
Shunt  or  Series  Winding. 

We  furaish  all  Casttngs,  PuncblDgs  and  Material!  in 
sots  wltb  Bluo-prints  and  DlrcciioOB, 

To  tbe  oteotrlcal  student,  amateur  or  higonlons 
per-on  these  machines  are  of  the  greatest  Interest,  as 
they  furnlHh  practical  experience  In  C0Lii>lrucilDn  and 
winding. 

WRITE  FOR  DYNAMO  CIRCUUR  NO.  16. 

I PARSELL  &  WEED,  I29-I31  West  31st  St.,  New  York  City. 


STURTEVANT 

High-GraLde 

ENGINES 


We  have  patterns  for  over  100  types' and  slzesof  hoHxontal 
and  vertical  engines  from  2  to  200  horsepower.  We  are  in 
a  position  to  meet  any  possible  power  requirements  between 
those  limits.  Designed  originally  for  the  driving  of  fan.t  at 
high  speed,  they  have  been  developed  and  the  tine  greatly 
enlarged  under  these  exacting  retjuirements.  More  than 
H.OOO  Sturtevant  Engines  are  now  In  use. 


B.  F.  STURTEVANT  CO. 


New  York 


BOSTON,  MASS. 

Philadelphia  Chlcaco 


THOSE  WHO  HAVE  TRIED  THE 

G.  &  W.  LAMP 

'Win  Tell  Y«a,  Yoa  Can  0o  Jio  Better. 

They   are  right,   it   is   made  of  tlieverVbest 

material  and  by  tbe  most  skilled  workmen , 
therefore  we  can  guarantee  it  to  have  tbe 
Highest  Efficiency,  Uniform  Candle  Power 
and   Longest  Life. 

VII  n2fi(  11  tivi  mor.  aggnU  who  are  lamlllat  Willi  Eltdrlc  Umyt. 

WE  ARE  ItOT  IN  THE  TRUST. 
GOODCHiLD  &  WELSH, 


I  Black  Diamond  File  Wofksl 


i!7S'277  BraoiM:  St:i 


NEWARK,  N    I. 


4f? 
4S 


■■t.  ises. 


iws.  is*s. 


Twtlve 
Medalt 
Awarded  at 
Inlernatlonal 
Expositiont 


Special 
Prae 

Gold  WltM 
at  Atlanta, 
18i»&. 


OVR  eoOI>t»  ABE  ON  8A1.K  IN   KVEBT  liEADIMG  HABDWABK 
l»TORK  IN  THE  ONITBU  MTATBM  AND  CANADA. 

G.  &  H.  BARNETT  COMPANY 

PHILADELPHIA,  PA. 

Insulated 
Rubber 
Wires  and  Cables. 
John  A.  Roeblinq's  Sons  C04 

WORKS    AT 

TRENTON.  N.  J. 


NEW    NATIONAL    CODE 

"I  XL" 

Triple     Braided    Weatherproof 
and  Slow  Burning  Wire. 

COMPLETE   STOCK   ON    HAND. 


St.  Louis  Electrical  Supply  Co., 


8T.   LOUIS. 


m 


'm 


Vol.  in.      $3.00  Pm  Aiiui.    W,?C;r''^^'?-='^"^'" 


Mishlni;  Compan?,  Chlcaffo- 


CHICASO,  Um  8, 1902, 


10  Cuts  a  Copy.     NO.  10, 


I  MP  I     FV  INSULATED 

IIVir^^C.A,    WIRES  AND   CABLES. 

RUBBER  COVERED.  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 

I  "h  "IxsoH?"^'    -S/OTp/ex  Electrical  Company, 

lonadnock  Block. CHICAGO.  75-81  Cornhlil,  BOSTON,  MASS. 


WESTERN  SELLING  ACENT. 

H.  R.  HIXSON, 

1 137  Monadnock  Block.  CHICAGO 


;iPN/> 


1889— Paris  Exposition, 
3IcdaI  for  Rubber  Insnlation. 

18»3-WorId's  Fair, 
Sledal  for  Rubber  Insulation. 


TRADEMARK. 


THE  STANDARD  FOR 

RURBKR  IKSlIIiATIOHr. 

Sore  Manufacturers  of 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  *;«!;?'•  Wires. 
THE  OKONITE  CO.,  Ltd 

S.'ft'SnSc^Se'.'eVf^'-sers.        253  Bfoailway,  Nbw  Yofk. 


Geo.T.  Manson, Gen'l  Supt, 
W.H.  Hodglns.Secy. 


INDIANA  RUBBER  AND  INSULATED JIVIRE  CO., 

MANUFACTURERS  OF 

Paranlta  Rubber  Covtrad  Wiras  and  Cablati 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 

TBLEPHONB,  TBLBQRAPH  AND    PIRB  ALARH  CABLES. 

All  Wires  are  tested  at  Factory.  JONB8BOBO.  IND. 


RUBBER  COVERE 
KS     A.NO     OiB^ 

OFFICE  AND  FACTOR 


IDEAL  AUTOIVIATIC 
ANNUNCIATORS. 

Tbe  Best  on  the  Market 
Write  for  Prlcei. 

Manafactorcd  bj 

THE  HEATH  ELECTRIC  C0.» 

DETROIT.  MICH. 


lOlO  Cheatnat  Sttf!PKH& 

480  MONON  BLBG.,  CIIICAtO. 


Acme  Testing  Sets,  Queen-WIrt 

Switchboard  Instruments,  X-Ray 
.  FoeusTubes,  Induction  Colls. 


CRESCENT  RUBBER  INSULATED 
WIRES  AND  CABLES 

SratlonsI  Code  IStandard. 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

83'Iar\!LAy'stR°EET.  "*'"  ""'<=«  *"''  Factory,  TRENTON,  N.  J. 

Standard  Underground  Gable  Do. 


822  The  Rookery,       Westinghouee  Bldg., 
Cblcago.  Pittsburg. 

Mills  BMg^,,  San  Francisco. 


56  Liberty  St., 
New  York  City. 
101  MlikSt.. 


1225  BetzBldg., 
Philadelphia.    Pa. 
Boston. 


ElectrlcGables,Gonduits,  Wires  and  Accessories. 

Alan  Hlsrh  <2rnde  Rubber  Covered  Wires  and  Cables. 


We- manufacture 

The  Segerdahl 
Patent  Bell. 

It  rings  well 
and  looks  well. 
Sample  Sln.betl  liy  mail 
on  receipt,  of  price. 

Nicker  Finfsh     -     40c 
Enamel  Finish    •     35c. 


We  are   well  equloped 
to  niEioufacture  small 

Electrical  Devices, 

Inventors'  Models, 

and  special  wort  reqair- 
iag  flkilt,  and  solicit  cor- 
respondeoCQ  alon?  this 
line. 

Spies  Electric  Company 

87-«9  West  Van  Boxen  St., 
Chicago.  111. 


BARE    AND    INSULATED 

ELECTRICAL  WIRES 

OF  EVERY  DESCRIPTION. 

CROWN  RAIL  BONDS. 

Bee  our  Exhibit  at  the  Oharleaton  Exposition, 

American  Steel  &Wire  Co. 

CHICAGO.  NEW  YORK.         WORCESTER.         DENVER.  SAN  FRANCISCO. 


2,000  IN  USE. 

Bipolar  and  Moltlpolar  Moton 
froTiJito  60  horeepowar,  Drna- 
moB  tromlO  Ueht«  to  TOO.  Ws  mH 
or  rent.  Good  profits  for  afreats. 
TheHotortEtoc.Mfi.CQ..Tfoy.Ofcl». 


r 


[PDOENIXGLASSCO.I 

MANUFACTURERS  OF 

GAS  AND  ELECTRIC 
i    6L0BES,SHADES,Etc. 

SBNO   FOR  a  COPY  OF  CUD  NSW  «fW  '  | 
LATEST   CATALOaUC. 

'  Pittsbnrgli.    Res  York.    CMcago. ; 


Ericsson's  motto  is,  "The  recollection  of 
quality  remains  long  after  the  price  is 
forgotten".  We  say  this  because  we  mean 
it.  We  have  satisfied  many  and  Itnowing 
we  can  satisfy  you  we  want  you  to  i<now  it. 
We  equip  new  and   re-equip  old  exchanges. 


m^m 


We  have  equipments  for  private  houses, 
stabies,  factories  and  offices,  for  indoor 
and    outdoor    use. 

ERICSSON  TELEPHONE  CO., 

296  BROADWAY,  NEW  YORK  CITY. 


IDEAL    FIRE    PROTECTION    FOR    ALL 
ELECTRICAL   APPARATUS. 

/q^  Highest  Award  Pan-Amerioan 
Exposition. 

MONARCH  FIRE  APPLIANCE  COMPANY, 

27  William   St.  NEW    YORK    CITY. 


■yjfESTIIN  EleGtPiDal  MrnmBnt  Co., 


Waverly  Park,  ESSEX  CO.,  N.  J. 


IhmM  M 
Mm  InstrraeslSi 


These  tnetnimeDts  are 
lasedupon  the  same  een.- 
*ral  principle  and  are  josit 
as  accaret**  as  onr  regular 
Standard  Portable  Klrect 
Garrent  \  oltmeters  and 
Ammeters,  bat  are  mocb 
l-irger,  and  tue  working 
part«  are  inclosed  in  a 
neatly  desieiaed  dast-proof 
caat-iron  case  which  effect- 
iyely  shields  the  instrn- 
mente  from  distnrblns  in- 
'flaeuces  of  external  mag- 
oetic  fields. 


IVeston  Standard    Illuminated 

Dial  t^tation  Voltmeter. 

Style  B.  "Flash  Tj-pe." 

the  Wpstebn  Execttbician  when  writing  for  catalogaes 


Weston  Stdird 

Portable  Direct  Beading 
Voltmeters  and  SlilUvolt- 
meters-  Ammetersand  MIU 
amrnpterp.  Wattmeters 
and  Voltmeters,  for  Alter- 
nating Ha.i  Direct  Current 
CircDits. 

Our  portable  iDgtmnietita 
are  recognized  asstBartarde 
throncbout  the  civilized 
world. 

Our  Semi-Portable  La- 
boratory Standard  Volt- 
meters nnd  Ammeters  are 
still  better. 

They  are  the  moat  relia- 
ble, abeointe  standorde  for 
Laboratory  ose. 


The  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

STEEIi  OVTI.ET  AND  JUNCTION  BOXES, 
SWITCHBOARDS,   PAXTEI.    BOAKBS.   STTITCHES,  BTO. 


LONG    LIFE    LAMPS 


FULL  CANDLE  POWER. 
EVERY  SHAPE.VOLTACE 
AND  CANDLE  POWER  IN 
STOCK.   :   :   :   :   : 


1 


OUR  IMPROVED 
PERFECTION   LAMP 
GUARDS  CAN'T  BE 
BEAT. 

Write  now  for  Circular. 


TH£     iYANDARD     ELECTRIC     COMPANY, 

113    W.   3RD   ST.,    CmCINNATI,   OHIO. 


WESTERN     ELECTRICIAN 
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BUNNELL 


TELEGRAPHIC 


-AND- 


CO 


ELECTRICAL 

110-120  BEEKMAN  ST.,  NEW  YORK 

TELEGRAPH,  TELEPHONE,  RAILWAY  AND  ELECTRICAL  SUPPLIES. 
District  Messenger  Call,  Police,  Patrol,  Watchman's,  Burglar  and  Fire  Alarm  Boxes 

and  Equipment. 

FACTORIES,  NEW  YQRK  CITY  AND  MILFORD,  CONN. 


NEW  FORM  PONY  REUY. 


STEEL  LEVER  LEG  KEY. 


GUNT  COMBmATION  SET 
Conilating  of  Aluminum  Uevu-  Sounder  iind  Steel  Lever 
Key  for  Private  Lines  and  Leainere. 


Try  Our 

Beekman  Dry  Cell, 
Beekman  Iron  Box  Bell, 
Beekman  Wire  and 
Beekman  Long  Distance 

Telephone. 
Unequaled  in  Quality  or 

Price. 


STANDARD  MAIN  LINE  RELAY. 


LEARNERS'  LATEST  INSTRUMENT. 

Outfit  Conslstlnir  of  Initrument,  Battery,  Wire, 
Manual,  Etc. 


OUR  INSTRUMENTS 
ARE  GUARANTEED. 

CATALOGUE  OR 
LEARNERS'  MANUAL 

FREE  ON 
RECEIPT  OF  POSTAGE. 


■^\ 


t* 


■^ 


Ols^r-, 


lUo* 


Burglar  Alarm  Box. 


1 1  tiUE    I 
MAL/VRMi 


Small  Fire  Alarm 
Box. 


FIRE   ^ 

mm 


Burglar  Alarm  And 
Watchman's  Box. 


No.  5  Fire  Alarm  Box. 


Auxiliary  Fire  Alarm  Box. 


March  8,  1903 


WESTERN    ELECTRiaAN 


TheElegtric  StorageBatteryCo. 

F>I-III.ADKI_|3|-II4^, 

HAS  INSTALLED  BATTERIES  OF  ^'CWoribe  Hccuniulators''  REPRESENTING  227,670  KILOWATT  HOURS'  CAPACITY 


For  Electric  Railway  Power  Houses 
and  Sub-Stations 


Central  Lighting  Stations,       •         -     61   Installations  Yacht  Plants, 

-     161  Installations  Isolated  Plants,  -         -         -        417  Installations  U.  S.  Government  Plants    - 

and  has  also  sold  for  Telegraph  and  Telephone  Service  over  30,000  cells;  lor  Car  Lighting  Service  over  15,000  cells. 


100  Installations 
185  Installations 


THE  WIDEST  EXPERIENCE  IN  STORAGE  BATTERY  ENGINEERING  IS  INSURED  IN  THE  ABOVE  STATEMENT. 


SEND    FOR    BULLETINS    DESCRIBING    TYPICAL    INSTALLATIONS. 


Sales      ) 


PHILADELPHIi, 


New  York. 


San  FRA.N0I8C0, 


Cleveland, 


Offices  J  Allegheny  Ave.  and  19th  St.      100  Broadway.      60  State  St.    Marquette  Hldg.    Equitable  Bldg.     Wainwrlgnt  Bldg.      Nevada  Block.      New  England  Bldg.      Michigan  Electric  Co, 


STERLING    EXTRA    INSULATING    VARNISH. 

Sterling  Extra  Black  Finishing  Tarnish, 

Sterling  Black  Air  Drying  Tarnish, 

Sterling  Black  Core  Plate  Tarnish, 


THE  STERLINB  VARNISH  CO., 

Pittsburg,  Pa.,  U.S.A. 


THE  STERLING  VARNISH  CO., 

25  Colmore  Row.  Birmlnqham.  England 


I 

-riRIUIVII=>M 

^                                       SMALL  GENERATING  SETS  FOR 

1«B 

MARINE  WORK  OR  SMALL 

.^J^m 

1       .                                 ISOLATED  PLANTS. 

^Hmwrn 

H          ^^hBIL.                                                          '^'^  UANUFACTTJRE 

Hm 

Mm  GENERATORS  and  MOTORS 

^V||H  ■, 

He^M^HC             of  all  kinds  and  for  all  purposes. 

^HBe 

IHHwL          TRIUMPH  ELECTRIC  CO., 

-^s 

^^^r        l^J,'S"^l"                                 CINCINNATI,  O. 

FOR    HIGH    GRADE 


INSULATING  VARNISHES 

ADDRESS 

Standard  Varnish  Works 

CHICAGO  NEW   YORK  LONDON 


Cfi 


Factory  Managers,  Investigate  the 

ANDERSON" 

ENCLOSED  ARC  LAMP 

before  placlngyour  orders.  This  lamp  gives  you  more  light  on  same 
current  or  as  much  light  on  less  current  than  any  kind  of  light  you 
can  get,  and  then  besides  it  is  much  more  convenient  and  nicer. 
This  lamp  is  especlallv  adapted  for  factory  purposes  and  we  fully 
guarantee  it  to  you.    For  prices  and  other  particulars,  write  today  to 

THE  ANDERSON  TOOL  COMPANY,  Anderson,  Ind. 


rheostats 

AND 

ELECTRIC    CONTROLLING    DEVICES 

OF    EVERY    DESCRIPTION. 

THE  CUTLER-HAMMER  MFG.  00. 


AGENTS : 

STURTEVANT  ENGINEERING  CO.,  LONDON.  ENG. 
KILBOURNE  &  CLARK  CO..  SEATTLE.  WASH. 


MAIN  OFFICES  AND  FACTORY:  BRANCH  OFFICES: 

MILWAUKEE.  NEW  YORK-CHICAGO. 


An  INCANDESCENT  LAMP  represents  a  large  Investment  of  capital,  Ingenuity  and  skilleil  workmanship,  it  is  sold  at  a  price  lo  low  as  to  necessitate  eternal 
vigilance  In  cutting  costs  to  a  mlnimim.  A  successful  lamp  manuticturer  can  not  afford  to  experiment  with  poor  materials.  This  explains  iiie  popularity  of 

BAKER   &   OO.'S  F^LATI  INI  LJ  IN/I 

408  N.  J.  R.  R.  Ave..  NEWARK,  N.  J.  120  LIBERTY  ST.,  MEW  YORK.  ■  ""^^       ^    ■       ■■    ^  ^i^  ■  ^  ■ 


We  Duy  and 
Refine 
Platinum 
Scrap  also. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Akron  Electrical  Jlfg  Co 34 

Akron  Smoking  Pipe  Co — 

Amber  Electric  Mfg  Co 14 

American  Battery  Co — 

American  District  Steam  Co..  10 

Amer.  Electric  Fuse  Co 12 

Amer.  Electrical  Heater  Co..— 

Amer.  El.  Telephone  Co 17 

American  Electrical  Works..  13 
Amer.  Reflt.  &  Lighting  Co.  11 
American  School  of  Corresp..l9 
Amer.  Steel  &  Wire  Company  1 

Anderson  dfc  Sons,  W.  H 20 

Anderson  Tool  Co.,  The 3 

Badt  &Co.,  F.  B 12 

Baker  &  Company 3 

Ball  Engine  Company 19 

Barnes  Company,  Wallace 12 

Barnett  Company,  G.  &  H 24 

Barrie  &  Son,  Geo 20 

Bayley  &  Sous  Co..  W 19 

Berthold  &  Jennings 21 

Besly  &  Co.,  Charles  H 24 

Big4Route 19 

Bossert  EL  Construction  Co. .  1 
Brunt  Porcelain  Works.G.  F..  7 

Bullock  Electric  Mfg.  Co 13 

Bunnell  Telegraph.AElec. Co.  3 

Carney  Brothers  Company.  ..21 

Central  Electric  Co 5 

Central  Telephone  &  El.  Co..— 

Century  Glass  Co 13 

Chase-Shawmut  Company...  9 

Chicago  &  Alton  Railroad 19 

C.  AN.  W.  R.  R 19 

Chicago  Edison  Company 4 

Chic  Fuse  Wire  &  Mfg.  Co...— 
Chicago  House  Wrecking  Co.  15 


Chicago  Insulated  Wire  Co..— 

C,  M.  &St.  P.  R.R ID 

Chicago  Telephone  Co 11 

Coit.Henry  A 18 

Colorado  Lamp  Co.,  The — 

Colorado  &  Southern  Ry 21 

Columbia  Telephone  Mfg.Co.l6 
Continental  Tel.  Const.  Co..  18 
Continuous  Rail  Joint  Com- 
pany of  America 14 

Couch  &  Seeley  Co 18 

Crescent  Ins.  Wire  &  Cbl.  Co.  1 
Crocker-Wheeler  Company..  7 

Cutler-Hammer  Mfg.  Co 3 

Cutter  Elec.  &  Mfg.  Company— 

D.  &  W.  Fuse  Company — 

Dearborn  Drug  <&  Chem.  Co..  8 
Denver  &  Rio  Grande  R.  R. .  .20 
Diamond  Meter  Company  ... — 

Dicke  Tool  Company 20 

Diehl  Manufacturing  Co 4 

Dixon  Crucible  Co.,  Joseph.. 19 

Edison  Decorative  &  Minia- 
ture Lamp  Department 12 

Edison  Mfg.  Company 11 

Edwards  &  Company 14 

Eldredge  Electric  Mfg.  Co. ...13 
Electrical  Engineer  Institute.— 
Electric  Appliance  Company.13 
Elec.Motor&  Equipment  Co. 10 
Electric  Storage  Battery  Co..  3 
Electrician  Pub.  Company. ..23 
Ericsson  Telephone  Company  1 
Eureka  Electric  Company ....  17 

Faries  Manufactiuring  Co 13 

Farr&Farr 18 


Federal  Electric  Company.. .11 
"For  Sale"  Advertisements..  14 
Ft.  Wayne  Elec  Works.,  Inc.23 

Fowler,  John  H 21 

Franklin  Eng.  &  Elec.  Co ....  10 

General  Electric  Company ...  8 
General     Incandescent     Arc 

Light  Company 4 

General  Incand.  Lamp  Co — 

Genevieve  Company — 

Glass  Wool  JIfg.  Company...— 
Great   Western    Smelting   & 

Refining  Company... 14 

Gregory  Electric  Company  ..14 
Griggs  Manufacturing  Co 18 

Hartford   Steam   Boiler    In- 
spection &  Insurance  Co ...  10 
Hazard  Manufacturing  Co..  ..24 

Heath  Electric  Company 1 

Hobart  Elec.  Mfg.  Company. .  1 

Hoffman,  G.  W 14 

Holcomb-Lobb  Co 20 

Holmes  Fibre  Graph.  Co 8 

Houston  &  Liggett 20 

Humphrey,  Henry  H — 

Illinois  Electric  Specialty  Co.  24 

Illinois  Maintenance  Co 14 

Incandescent  Electric  Light 

Manipulator  Company — 

Indiana  Rub.  &  Ins.  W.  Co. . .  1 
India  Rubber  &  Gutta  Percha 

Insulating  Company 4 

Internat'l  Corres.  Schools  — 12 
International  Tel.  Mfg.  Co.. .17 


Jeffrey  Manufacturing  Co.. 
Johnston,  Thomas  J 


Kartavert  Manufacturing  Co.24 
Kellogg  Switchboard  &  Sup- 
ply Company 13,  17,  20 

Klein  &  Son,  Mathias 20 

Kokomo  Tel.  &  EL  M.  Co....  18 

Leather  Preserv.  M.  Corp — 

Leavltt.  R.  H 30 

Leclanche  Battery  Company. 14 

Leffel&  Co.,  James 19 

Lindsley  Brothers  Company..21 
Lowell  Model  Co 20 

Maltby  Lumber  Company  — 21 
Manhattan  Elec.  Supply  Co..  5 

Matthews  &  Bro.,  W.  N 13 

McLennan  &  Company,  K 12 

McLeod,  Ward  &  Co 34 

MeredithCedarCo.,  J.  P....  31 
Metropolitan  TeL  &  El  Co. ..17 

Mica  Insulator  Company — 

Miscellaneous  Advs 14 

Moloney  Electric  Company.. — 

Monarch  Fire  Appl.  Co '  l 

Monon  Railroad — 

Moon  Mfg.  Co.,  The 17 

Morse  Cedar  Company 21 

MuUins,  W.  H 19 

Munsell  &  Co.,  Eugene 12 

National  Carbon  Company...  9 
National  Conduit  <t  Cable  Co.l3 

National  India  Rubber  Co 1 

NaugleTieCo.,  E,  E 20 

New  York  Ins.  Wire  Co 8 

Ohio  Electric  Works 10 

Okonite  Company,  The 1 


OsbuTn  Flexible  Conduit  Co.  9 

Paragon  Fan  &  Motor  Co — 

Parsell  &  Weed — 

Pass  &  Seymour 7 

Perrizo&Sons 21 

Phillips,  Eugene  F 13 

Phillips  Insulated  Wire  Co..  13 

Pbcenix  Glass  Company I 

Phosphor-Eronze  S.  Co 19 

Pignolet,  L.  M 12 

Pittsburg  &  L.  S.  Iron  Co 31 

Porter  Cedar  Company 21 


Queen  &  Company.. 


Reislnger,  Hugo il 

Reliance  Electric  Company..  8 
Reynolds  Electric  Company.- 

R.  I.  Teleph.  &  Elec.  Co 18 

Roebllng's  Sons  Co.,  J.  A 13 

Sage,  P.  B.  &  Bro 18 

St.  Louis  Elec.  Supply  Co  .,  34 

Sargent  &  Lundy 12 

Sawyer-Man  Elec.  Company.— 

Schureman  &  Hayden 14 

Shelby  Electric  Company — 

Simplex  Electrical  Co., The. 1,12 

Smith  &  Hemenway  Co 20 

Smith  Co.,  S.  Morgan 9 

Spies  Electric  Company i 

Sprague  Electric  Company...  5 
Standard  Electric  Company ..  1 

Standard  Pole  &  Tie  Co 21 

Standard  Underg.  Cable  Co..  1 

Standard  Varnish  Works 3 

Stanley  Instrument  Co 11 

Sterling  &  Son,  W.  C 21 


B'os?   01a.s<»l£ie<S.   Xxide^ 


o£   A.CLvGirt±^GXxx^xx't&    See    £*a.fi:e    6* 


sterling  Electric  Company...— 

Sterling  Varnish  Co.,  The 3 

Stilwell-Bierce  &  Smith- Vaile 

Company 9,  ig 

Stow  Mfg.  Company 

Stromberg-Carlson  TeL  Mfg. 

Company 17 

Sturtevant  Company,  B.  F...24 

Telephone  Co.  of  Amer.,  The.22 

Therlen  Tool  Worka — 

Thompson,  G.  L 13 

Torrey  Cedar  Company 21 

Triumph  Electric  Co 3 

Union  Switchboard  Co 22 

United  States  Accumulat.  Co.23 

U.  S.  Electric  Mfg.  Co 16 

Utica  Drop  Forge  &  Tool  C0..2O 

Valentine-Clark  Co.,  The....— 
Varley  Duplex  Magnet  Co. ...  — 

Vindex  Electric  Company.... 

Vomacka  &.  Mazenek — 

Vulcanized  Fiber  Company .  .24 

Wagner  Electric  Mfg.  Co 6 

Walsh's  Sons  &  Company 14 

Warren  El.  Mfg.  Company  ...13 

West  Shore  Route — 

Western  Electric  Company...  7 
Western  El.  Supply  Company— 
Westlnghouse      Electric     & 

Manufacturing  Company  .22 
Weston  Electrical  Inst.  Co.. .  1 
Whitehead  Company,  W.  W..14 

Wlllyoung,  Elmer  G — 

Wisconsin  Central  R.  R 20 

Worcester  Company,  C.  H....21 
Wright  Bros 21 
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MANUFACTURED  BY 


ALWAYS 

IN 
STOCK. 


Motors, 
Switches, 
Arc  Lamps, 
Circuit  Breakers,  Etc.,  Etc. 

CHICAGO  EDISON  COMPANY,  1 39  Adams  Street.  CHICAGO. 


Co. 


DIEHL  FAN  MOTORS 


UJ 

O 

LL 
LL 
UJ 


SYMMETRICAL  APPEARANCE.    HIGHLY  FINISHED. 

Oar  Catalogue  de^tcribes  oar  fall  line 
of  16  dexigos  of  Ceiling  and  Desk 
Fans  for  yonr  selection.       ::        ::        :: 


DIEHL   MANUFACTURING  CO., 

Main  Office  and  Worlis,  ELfZABETHPORT,  N.  J. 


G.I.    G.I.    G.I.    G.I.    G.I.    G.I.       G.I.     G.I-    G;l.    G.I.    G.I.     G.I. 


PANEL  BOARDS   BUILT 

WHILE    YOU    WAIT. 

UNIT  TYPB  OF  NEW  "G.I."  COMBINED  SWITCH  AND 
ENCLOSED   FUSE-CARRIER. 


"THIS  ISJUSTWHAT  WE  HAVE  BEEN  LOOKING  FOR. " 

— Everybody  who  sees  it. 

Firsl-class  Panels  of  any  number  of  Circuits  can  be  built 
up  on  short  notice  from  our  Combined  Switch  and  Enclosed 
Fuse-Carrier  as  here  illustrated. 

List  Price    -    $2.20  Each. 

Fully  explained  on  PAGE  6,  BULLETIN  51,  Des- 
cribing  the  new       Q,    |,"    Panel   Board. 


TRADE    G.     I,    MARK. 

NEW  YORK,  N.  Y.,  AND  IN  ALL  LARGE  CITIES. 


G.I      G.I.    G.I.    G.I.    G.I.    G.I. 


G.I,    G.I.     G.I.     G.I.     G.I. 


There  is  No  Higher-Class  India-Rubber  Insulation 
For  Wires  and  Cables  than 

HABIRSHANA/ 


Authorized  Manufacturers  of  th* 
FUEXIBI-E    TUIBI 


AA/IRI 


i  The  India-Rubber  and  Cutta-Percha  Insulating  Co., 


Sales  Office, 
I B  Cortlandt  St.,  New  York. 


MAIN  OFFICE,  Glenwood  Works, 

YOIMKI 


,   IM.  Y. 

(10928) 
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TYPE  K  TRANSFORMER 


Perfectly  balanced  voltage  on  both  sides  of  a  three 
wire  system  of  distribution  is  essential  to  satisfactory 
service.  The  core  type  transformer  is  entirely  unaffected 
by  unbalanced  loads. 

SEND  FOR  DESCRIPTIVE  BULLETINS  AND  PRICE  LIST. 

OEMERAL    WESTERN  AGENTS, 

264-266-268-270  FIFTH  AVENUE,    CHICAGO. 


UNIVERSAL 
FAVORITES. 


LUNDELL  FANS. 


HAVE  NEVER 
BEEN  EQUALED. 


SUPERIOR  DESIGN  AND  CONSTRUCTION. 

No  imitator  has  succeeded  in  equaling  the  efficiency  and  durability  of  the  Lundell  Fans.  They  run  quietly  and 
easily,  and  require  the  least  attention.  They  are  made  in  various  types  and  sizes  to  meet  the  demands  of  the  trade, 
and  dealers  who  desire  quick  sales  and  satisfied  customers  should  send  in  their  orders  for  Lundell  Fans  at  once. 

SEND  FOR  CATALOGUE  NO.  03303. 

SPRAQUE  ELECTRIC  COMPANY, 

General  Offices:     5'27-5'3i  West  34th  Street,  New  York. 


CHICAGO: 

Fisher    Building. 


BOSTON  : 
275  Devonshire  St. 


BRANCH  OFFICES: 


ST.  LOUIS : 
Security  Building. 


BALTIMORE: 

Maryland  Trust  Building. 


Anti-Doc 


No.  SIX 

A  First-Claes  Medical  Apparatus. 

RETAIL  PRICE,  S2.50.  SOLD  BY  ALL  DEALERS. 

MADE    BY 

MANHATTAN  ELECTRICAL  SUPPLY  CO., 


32  Cortlandt  Street, 
NEW  YORK. 


188  Fifth  Avenue, 
CHICAGO. 
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WRITE   FOR"" 
"OPINIONS,"  iTT' 

SINGLE-PHASE  MOTORS. 

Also  stm  fpt  >■•  Boiiitii, "  NO.  wso,"  Eiiiigaii  ibiir "  FiKE  pomrs." 

Testimonial  letters  show  that  where  Wagner  Company's  Single  phase 
Motors  have  replaced  direct  current  motors  the  power  service  has 
been  better  and  the  cost  of  operation  less. 

For  pumping  and  blower  service  these  motors  are  especially  adapted, 
most  excellent  results  being  secured.  We  are  prepared  to  bid  on  direct- 
geared  triplex  pump  outfits,  belted  ventilating  outfits  and  belted  pressure 

-^ ^         ^  _,--- ^^        ■  blower  work,  within  the  limit  of  our  motor  capacities,  and  solicit  inquiry 

along  these  lines,  as  well  as  other  lines  of  power  work. 

WAGNER   ELECTRIC   MFG.    CO.,   ST.    LOUIS,    MO. 


CLASSIFIED   INDEX   OF   ADVERTISEMENTS. 


A^lnsters,  Inc.  Lamps. 

Genevieve  Company. 
Inc.  El.  Lt.  Manipulator  Co. 
Anchors  (Tel.  A  Tel.) 

Matthews  A  Bro..  \V.  N. 
An  nnn  ciators. 

Central  Electric  Co. 
Edwards  A  Company. 
Electric  Appliance  Co. 
Heath  Electric  Company. 
Ohio  Electric  Works. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Automobiles. 
Lowell  Model  Co. 

Babbitt     Metal     and 
Solder. 

Gr.  Western Sm.  and  Refg.  Co. 
Batteries  and  Jars. 

Bunnell  Telegraph.  AElec.Co. 

Central  Electric  Co. 

Edison  Mfg.  Co. 

Edwards  A  Company. 

Electric  Appliance  Co. 

Leclanche  Battery  Co..  The 

National  Carbon  Co. 

Ohio  Electric  Works. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Bells,  Bnzzers,  Rte. 

Central  Electric  Co. 

Edwards  &  Company. 

Electric  Appliance  Co. 

Spies  Electric  Company. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Belt  Bressing'. 

Leather  Preserver  Mfg.  Corp. 

Beltine:. 

Leather  Preserver  Mfg.  Corp. 

Blo^vers. 

Sturtevant  Co.,B.  F. 

Boilers. 

Whitehead  Company,  W.  W. 

Boats. 

MulUns,  W.  H. 

Books. 

Barrle  A  Son.  Geo. 

Books.  Blectrical. 

Electrician  Publishing  Co. 

Bmshes. 

Central  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
Holmes  Fibre-Graphite  Co. 
Sage  &  Bro..  F.  B. 
Western  Electric  Company. 
Cable  Clips. 
Cbase-Shawmui  Company. 

Cables.  (See Insulated  Wires.) 
Cables,  Electric  (See  Insu- 
lated \V  Ires)  Copper,  Sheet 
and  Bar. 

American  Elec.  Works. 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
General  Electric  Co. 
National  Conduit  ACable Co. 
Mew  York  Ins.  Wire  Co. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Western  Elec.  Supply  Co, 
Western  Electric  Company. 

Carbons,     Points    and 
Plates. 

Central  Electric  Co, 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

National  Carbon  Co. 

Relslngcr.  Hugo. 

Western  Elect.  Supply  Co. 
Castings. 

Smith  Co..  S.  Morgan. 
Chains. 

Jeffrey  Mfg.  Co. 
Clrcnit  Breakers. 

Badt  A  Co..  F.  B. 

Cutter  Elec.  A  Mfg.  Co. 

Western  Electric  Company. 

Coal   and    Anhes    Hand- 
linj;  Machinery. 

Jeffrey  Mfp  Co. 

Coils  and  Maenets. 

Varley  Utiple.v  .Matjnft  Co. 

Western  Electric  (Jo, 
Compound. 
,   Dearborn  Drug  A  Chem.  Wka. 

McLennan  A  Co..  K. 
Conduit  and  Conduits. 

Central  Electric  Co. 

Electric  Ai)pltance  Co. 

Osburn  Flexible  Conduit  Co. 


Sprague  Electric  Co. 
Western  Elect.  Supply 


Co. 


Connectors    and    Termi- 
nals. 

American  Elec.  Fuse  Co. 

Construction  A  Bepalrs. 

Chicago  Edison  Co. 
Parsell  A  Weed. 
Spies  Electric  Company. 
Western  Electric  Co. 

Contractors  and  Electric 
liisrht  Plants. 

Bullock  Elec.  Mfg.  Co. 
Crocker-Wheeler  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
Sprague  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Warren  Elec.  Mig.  Co. 
Western  Electric  Co. 
Westinghouse  Elec.AMfg.Co. 

Correspondence  Schools. 

American  School  of  Corresp. 
Electrical  Engineer  Inst. 
Int.  Correspond.  Schools. 

Cross-Axm  Brace*,  Etc. 

Anderson  &  Sons.  W.  H. 
Cross-Arms,     Pins     and 
Brackets. 

Berthoid  A  .Tennings. 
Central  Electric  Co. 
Houston  A  Liggett. 
Leaviti.  R  H. 
Standard  Pole  A  Tie  Co. 
Western  Elect.  Supply  Co. 
Western  Electric  Company. 

Cnt-Outs  and  Siritches. 

Bossert  Elec.  Const.  Co. 

Brunt  Porcelain  Works,  G.  P. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Pass  A  Seymour. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Cuts. 

Franklin  Eng.  &  Electro.  Co. 
Desk  liamps. 

McLeod,  Ward  A  Co. 

Bj'namos  and  Motors. 

Akron  Electrical  Mfg.  Co. 
Bullock  Elec.  Mfg.  Co. 
Central  Electric  Co. 
Crocker-Wheeler  C'-. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Gregory  Electric  Co. 
Hoban  Elec.  Mfg.  Co. 
Lowell  Model  Co. 
Ohio  Electric  Works. 
Parsell  A  Weed. 
Reliance  Electric  Company. 
Schureman  A  Hayden. 
Sprague  Electric  Co. 
Sturtevant  Co.,  B.  P. 
Triumph  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Warren  Elec.  Mfg.  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Electric  Heating  Appl. 

Araer.  Electrical  HeaterCo. 
Simplex  Electrical  Co. 

Electric  Rallivays. 

Crocker-Wheeler  Company. 
General  Electric  Co. 
Sprague  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Electric  Sisns. 

Elec.  Motor  &  Equipment  Co. 
Federal  Electric  Company. 

Electrical   and   Mechan- 
ical Engrineers. 

liadl  &  Co..  F.  B. 
Humphrey,  Henry  H. 
Sargent  A  Lundy. 

Electrical  Instruments. 

Badt  A  Co.,  K.  B. 
Central  Electric  Co. 
Eldredge  Electric  Mfg.  Co. 
Electric  Ajipllance  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Illinois  Electric  Specialty  Co. 
Plgnolet.  L.  M. 
Queen  &  Co. 
Sage  &  Bro.,  F.  B. 
Stanley  Instrument  Co. 
Wagner  Electric  Mfg.  Co. 


Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouse  El.  &   Mfg.  Co. 
Weston  Electrical  Inst.  Co. 
Willyoung,  Elmer  G. 
Electro-Plating  Mach'y. 
Besly  A  Co.,  Chas.  H. 
Crocker-Wheeler  Comjiany. 
General  Electric  Co. 

Elevators -Conveyors. 

Jeffrey  Mfg.  Co. 

Engines,  Gas. 

Parsell  &  Weed. 

Engines,  Steam. 

Bali  Engine  Co- 
Bayley  &  Sons  Co.,  W. 
Sturtevant  Co.,  B.  P. 
Whitehead  Company,  W.  W. 

Exh'st  Steam  Apparat's. 

American  District  Steam  Co. 
Fan  Outfits. 

Central  Electric  Co. 

Crocker-Wheeler  Company. 

Diehl  Manufacturing  Co. 

Edison  Mfg.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Ohio  Electric  Works. 

St.  Louis  Elec.  Supply  Co. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B.  F. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  &  Mfg.  Co. 
Fibre. 

Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Files. 

Barnett  Co.,  G.  &  H. 
Fire  Extinguishers. 

Monarch  Fire  Appliance  Co. 
Flashers. 

Reynolds  Electric  Company. 
Flexible  Shafts. 

Stow  Mfg.  Co. 
Forges. 

Sturtevant  Co.,  B.  F. 

Fuses  and  Fuse  l¥ire. 

American  Elec.  Fuse  Co. 
Central  Electric  Co. 
Chicago  Fuse  Wire  &  Mfg.Co. 
D.  &  W.  Fuse  Company. 
Electric  Appliance  Co. 
Vomacka  &  Mazanek. 
Western  Elect.  Supply  Co. 
Western  Electric  Company. 
Gears. 
Besly  &  Co.,  Chas.  H. 

General  Elec.  Supplies. 

Bunnell  Telegraph.AElec.Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
General  Electric  Co, 
Heath  Electric  Co. 
Manhattan  Elec.  Supply  Co. 
Ohio  Electric  Works. 
St.  Louis  Elec.  Supply  Co. 
Standard  Electric  Company. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Glass  Wool. 
Glass  Wool  Mfg.  Company. 

Globes     and     Electrical 
GlassTvare. 

Century  Glass  Co. 
Phcenix  Glass  Co. 
Western  Elect.  Supply  Co. 

Graphite  Specialties. 

Besly  A  Co.,  Chas.  H. 
Dixon  Crucible  Co.,  .Tos. 
Holmes  Plbre-Graphlte  Co. 

Heating     and    Ventilat- 
ing Apparatus. 

Sturtevant  Co.,  B.  P. 

Holders,  Inc.  Lamps. 

Incandesent    Electric    Light 
Manipulator  Co. 

Inspection  &  Insurance. 

Hartford    Steam    Boiler   In- 
spection A  Insurance  Co. 

Insulators  and   Insulat- 
ing Materials. 

Akron  Smoking  Pipe  Co. 
itrunt  Porce'ain  Works,  G.F. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Electrical  Appliance  Co. 
General  Inc.  Arc  Light  Co. 
Indiana  Rub.  A  Ins.  Wire  Co. 
Kartavert  Mfg.  Co. 
Mica  Insulator  Co. 


Munsell  A  Co.,  Eugene. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
Ohio  Electric  Works. 
Okonlte  Co.,  The. 
Phillips  Insulated  Wire  Co. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Standard  Varnish  Works. 
Sterling  Varnish  Co. 
Vulcanized  Fibre  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Insulated  Wires  and  Ca- 
bles—Magnet Wires. 

American  Elec.  Fuse  Oo. 
American  Electrical   Works. 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
Chicago  Insulated  Wire  Co. 
Crescent  Ins.  Wire  ACbLCo. 
Electric  Appliance  Co. 
General  Electric  Co. 
Hazard  Manufacturing  Co. 
Indiana  Rub.  A  Ins.  Wire  Co. 
India  Rubber  A  Gutta  Percha 

Insulating  Co. 
Kellogg  Switch.  A  Sup.  Co. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
Ohio  Electric  Works. 
Okonlte  Co..  The. 
Phillips,  Eugene  F. 
Philli  ps  Insulated  Wire  Co. 
Roebling's  Sons  Co.  J.  A. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Western  Elec.  Supply  Co. 
Western  Electric  Company. 

Junction  Boxes. 

Bossert  Elect.  Const.  Co. 
General  Inc.  Arc  Light  Co. 

IJamps,  Arc. 

Anderson  Tool  Co.,  The. 
Central  Electric  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Lt.  Co, 
Gregory  Electric  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Ijamps,  Incandescent. 

Central  Electric  Co. 
Chicago  Edison  Co. 
Colorado  Lamp  Co. 
Edison  Decorative  A  Minia- 
ture Lamp  Dept 
Electric  Appliance  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
General  Inc.  Lamp  Co. 
Ohio  Electric  Works. 
Sawyer-Man  Elec.  Co. 
Shelby  Electric  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Lamps,  Inc.,  A^usters. 

Genevieve  Company. 

Inc.  El.  Lt.  Manipulator  Co. 

Lamps,      Incandescent— 
Replacers  &  Cleaners. 

Inc.  El.  Lt.   Manipulator  Co. 

Lightning  Arresters. 

American  Elec.  Fus^e  Co. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Linemen's  Climbers. 

Anderson  A  Sons,  W.  H. 
Klein  A  Son,  Mathlas. 
Smith  Allemenway  Co. 

Ma^^iet  Wires. 

(See  Insulated  Wires.) 
Meters, 

Diamond  Meter  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Inc.  Arc  Light  Co. 

Mica. 

Munsell  &  Co.,  Eugene. 

Mining  Apparatus,  Elec. 

Crocker-Wheeler  Company. 
General  Electric  Co. 
Jeffrey  Mfg.  Co. 
Westinghouse  El.  &  Mfg.  Co. 

Motors.  (See  Dynamos    and 
Motorsj. 


Nippers  and  Pliers. 

Klein  &  Son,  Mathlas. 

Smith  &  Hemenway  Co. 

Ullca  Drop  Forge  A  Tool  Co. 
Packing:. 

Besly  &  Co.,  Chas.  H. 
Patent  Attorneys. 

Johnston,  Thomas  J. 
Phosphor  Bronze. 

Besly  &  Co.,  Chas.  H. 

Phosphor  BronzeSm.Co.,Ltd. 
Photographs. 

Thompson,  G.  L. 

Platinum     Bought     and 
Sold. 

Baker  &  Company. 

Gt.West.Sm.and  Refining  Co. 
Poles  and  Ties. 

Berthoid  &  Jennings. 

Carney  Brothers  Company. 

Fowler,  John  H. 

Holcomb-  Lobb  Co. 

Llndsley  Bros.  Co. 

Maltby  Lumber  Co. 

Meredith  Cedar  Co..  J.  P. 

Morse  Cedar  Co. 

NaugleTieCo.,E.  E. 

Perrlzo  &  Sons. 

Pltt.iburg  A  L.  S.  Iron  Co. 

Porter  Cedar  Company. 

Standard  Pole  A  Tie  Co. 

Sterling  &  Son,  W.  C. 

Torrey  Cedar  Co. 

Valentine-Clarn  Co.,  The. 

Worcester  Co.,  C.  H. 

Wright  Bros. 
Polish  (Metal). 

Hoffman.  Q.  W. 
Porcelain. 

Akron  Smoking  Pipe  Co. 

Brunt  Porcelain  Works,  G.  P. 
PoTver  Transmission 

M  achin  ery. 

Jeffrey  Mfg.  Co. 

Smith  Co.,  S.  Morgan. 

Stilwell-Blerce  Smith- Valle. 
Pulleys. 

Smith  Co.,  S.  Morgan. 

Stllwell-Bierce  Smith- Valle. 
Rail  Bonds. 

American  Steel  &  Wire  Co. 

Badt  A  Co.,  F.  B. 
Rail  Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 
Refiners. 

Gt.West.Sm.and  Refining  Co. 
Beflectors. 

Amer.  Refit.  &  Lighting  Co. 

Faries  Manufacturing  Co. 

McLeod,  Ward  &  Co. 
Re-'Winding-  Repairs. 

Chicago  Edison  Co. 

Gregory  Electric  Co. 

Schureman  A  Hayden. 
Rheostats. 

Badt  A  Co.,  F.  B. 

(Jutler-Haramer  Mfg.  Co. 

General  Electric  Co. 

Gen'i  Inc.  Arc  Lt.  Co. 

Sage  &  Bro.,  P.  B. 

Westinghouse  El.  &  Mfg.  Co. 
Rosettes. 

Pass  A  Seymour. 
Second-Hand  Mach'y. 

Amber  Electric  Mfg.  Co. 

Chicago  House  Wrecking  Co. 

Gregory  Electric  Co. 

Illinois  Maintenance  Co. 

Matthews  &  Bro.,  W.  N. 

Schureman  &  Hayden. 

Walsh's  Sons  &  Co. 

Whitehead  Company,  W.  W. 
Shades. 

Amer.  Refit.  A  Lighting  Co. 

Faries  Manufacturing  Co. 
Speaking   Tubes. 

Central  Electric  Co. 

Fdwards  &  Company. 

Electric  Appliance  Co 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Speed  Indicators. 

Be-sly  A  Co.,  Chas.  H. 

Queen  A  Co. 

Weston  Electrical  Inst.  Co. 
Springs. 

American  Steel  A  Wire  Co. 

Barnes  Co.,  The  Wallace. 
Steel  Boxes. 

Bossert  Eiec.  Const.  Co. 
Storage  Batteries. 

American  Battery  Co. 

Electric  Storage  Battery  Co. 

United  States  Accumulat.  Co. 


Tapes,  Insulating. 

American  Electrical  Works. 
American  .Steel  A  Wire  Co. 
Central  Electric  Co. 
Electric  Appliance  Co. 
New  York  Insulated  WlreCo. 
Okonite  Co.,  The. 
Simplex  Electrical  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Telegraphic  Supplies. 

Bunnell  Telegraph.  AEiec.Co. 

Telephones,  Telephone 
Material  and  Switch- 
boards. 

American  Elec.  Fuse  Co. 

American  El.  Telephone  Co. 

Bissell  Co.,  The  F. 

Bunnell  Telegraph.AElec.Co. 

Central  Electric  Co. 

Central  Tele.  A  Elec.  Co. 

Colt,  Henry  A. 

Columbia  Telephone  Mfg.  Co. 

Continental  Tel.  Const.  Co. 

Couch  A  Seeley  Co. 

Ericsson  Telephone  Co. 

Eureka  Electric  Company. 

Farr  A  Parr. 

Griggs  Manufacturing  Co. 

International  Tel.  Mfg.  Co. 

Kellogg  Swltcbb.  A  Sup.  Co. 

Kokomo  Tel.  A  El.  Mfg.  Co. 

Metropolitan  Tel.  A  Elec.  Co. 

Moon  Mfg.  Co.,  The. 

R.  I.  Telephone  A  Elec.  Co. 

St.  Louis  Elec,  Supply  Co. 

Sterling  Electric  Co. 

Stromberg- Carlson  TeLM.  Co. 

Telephone  Co.  of  Amer., The. 

Therlen  Tool  Works. 

Union  Switchboard  Co. 

U.  S.  Electric  Mfg.  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Telephone  Service. 

Chicago  Telephone  Co. 
Tools. 

Anderson  A  Sons,  W.  H. 

Dlcke  Tool  Company. 

Klein  A  Son,  Mathias. 

Smith  A  Hemenway  Co. 

Therlen  Tool  Work's. 

Utlca  Drop  Forge  A  Tool  Co. 
Tran  sf ormers. 

Central  Electric  Company. 

Crocker-Wheeler  Company. 

Pt.. Wayne  Elec.  Works,  Inc. 

General  Electric  Co. 

Gregory  Electric  Co. 

Moloney  Electric  Company. 

Standard  Electric  Company. 

Vindex  Electric  Company. " 

Wagner  Electric  Mfg.  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Trucks,  Electric  Car, 

General  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 

Turbine  Water  AVheels. 

Leffel  A  Co.,  Jas. 

Smith  Co.,  S.  Morgan. 

StilwellBierce    Smith- Vaile 
Varnishes. 

Standard  Varnish  Works. 

Sterling  Varnish  Co. 
Vulcanized  Fibre. 

Vulcanized  Fibre  Co. 
"Wires,  Copper. 

American  Electrical  Works. 

American  Steel  A  Wire  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

National  India  Rubber  Co. 

Okonite  Co.,  The. 

PhlUips  Insulated  Wire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Electric  Company. 
Wire.  Bare. 

American  Steel  A  Wire  Co. 

Besly  A  Co.,  Chas.  H. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Okonlte  Co.,  The. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Standard  Underground  C.  Co. 

Western  Electric  Co. 

Western  Electrical  Sup.  Co. 
X-Ray  Outfits. 

Queen  A  Co. 

WlUyoung,  Elmer  G, 


f^oir    .AJ.pla.^'be'tlooLl    Xt^^CLg^s.    ojE    A.<X^%rGi^±SGXrrGXxt^    See    P^e^    3* 
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A  NEW 


SNAP  SWITCH 


UNUSUALLY    LONG    LIFE. 


Send  for  Bulletin  on  Switches. 


NEW  YORK. 


PASS  &  SEYMOUR,  inc. 


CHICAGO. 

BOSTON. 

CINCINNATI. 

SAN  FRANCISCO. 


SOLVAY,  N.  Y. 


A  FEW  OF  BRUNT'S 


High-Grade  Porcelain  Cleats. 


'iJ^^ 


INSIST  ON  HAVING      BRUNT'S"  CLEATS,  TUBES 


AND  INSULATORS.    YOU  REQUIRE  THEM 
IN    DOING    FIRST-CLASS  WORK. 

THEY  COMPLY  WITH  ALL  UNDERWRITERS'  REQUIREMENTS. 
EVERY    PIECE    MARKED   "BRUNT." 


THE  G.  F.  BRUNT  PORCELAIN  WORKS, 

EAST    LIVERPOOL,  OHIO. 


CROCKER-WHEELER 
COMPANY, 

MANUFACTURERS  AND   ELECTRICAL  ENGINEERS. 

Some  of  the  reasons  why  electric  motors  are  supplanting  line 
shafts  in  the  operation  of  mills  and  factories:  Their  cleanliness, 
noiseless  operation,  superior  speed  regulation,  flexibility,  low 
repai*  cost,  higher  efficiency,  and  last,  but  not  least,  increased 
output  in  a  given  time. 

We  pay  particular  attention  to  electric  power  distribution. 
Correspond  with  our  branch  ofiBce  and  representative  in  the 
nearest  large  city. 


CHICAGO  OFFICE, 
OLD  COLONY  BLDG. 


MAIN  OFFICE    AND  WORKS, 
AMPERE,   N.  J. 


WESTERN 
Fan  Motors 


...FOR  1902... 

Are  the  very  satisfactory 
result  of  our  years  of  experi- 
ence in  fan  motor  manu- 
facture. 


Ournew  1902  fan  catalogue 
explains  in  detail  some 
changes  we  have  made  for 
the  better.        Write  for  one. 


16  in.  Desk  Fan 
ForllOvolls.    Direct  Current. 


Western  Electric  Company, 

CHICAG].       ST.  LOUIS,       PHILADELPHIA.       NEW  YORK. 

AMERICAN  ELECTRIC  COMPANY,  CALIFORNIA  ELECTRICAL  WORKS, 

St.  Paul,  Mfnn.  San  Francisco,  Cal. 

STANDARD  ELECTRIC  COMPANY,  KILBOURNE  &  CLARK  COMPANY. 

Cincinnati,  Ohio.  Seattle,  Wasb. 

ANTWERP.  LONDON.  PARIS. 
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DEPARTMENT 

OF    BOILER 

FEED  WATER 

TREATMENT. 

Your  Boiler  Water  Must  be  Analyzed  'i'STtJH'^. 

You  must  deal  with  a  Company  who  can  sell  you  the  concentrated  solid  extracts  to  be 
reduced  by  you  as  wanted.  This  saves  freight  also  makes  It  economical  so  you  can  use 
enough  to  do  the  work.  You  had  also  better  deal  with  a  firm  large  enough  to  assure  safety 
and  success.  These  organic  "SACCHARATED  TANNINS"  cost  money  but  will  save  the 
boilers  and  are  cheapest  In  the  end  with  perfect  results.  This  is  better  than  buying  the 
SODA  Compounds  for  the  presents  which  go  with  such  goods. 
WRITE    US CLEAN    SAFE    BOILERS. 

DEARBORN  DRUG  &  CHEMICAL  WORKS, 

27,  28,  29,  30,  31,  32,  33  AND  34  RIALTO  BUILDING,       .         .       CHICAGO,  ILL. 

WJVI.  H.  B:z»GtAiet,  I»resJ<le.nt;,  TELEPHONE,   HARRISON   l3D8and  1373. 


THE  GENERAL  ELECTRIC  COMPANY'S 

Type  "H"  Transformers 


OIL  COOLED-CORE  TYPE 


A  product  of  the  widest  experience,  per- 
fected by  the  closest  study,  a  design  which 
has  become  the  recognized  standard. 


GENERAL  OFFICES:  SCHENECTADY,  N.  Y. 

NEW  YORK  OFFICE,  44  Broad  St.  Sales  Offices  in  all  Large  Cities. 


In 
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IriBRE-GRAPHlTEJ 
COMMUTATOR  k 
BRUSH        Ij 


There's  No  Friction 

with  the  Fibrc-Grapbitc  Commutator  Bnieh. 
Being  90  percent.  p'.ire  graphite,  it  insures  low 
resistance,  no  sparking  under  a  varying  load,  and 
longer  wear.  TLcrc  is  no  greasing  required. 
The  Fibre-Graphite  is  therefore  the  most  cco- 
Domic  brush  on  the  market.     Send  for  price  list. 

HOLMES  FIBRE-GRAPHITE  MFG.  CO. 

Sr55 Wakefield  SI.,Oermamown,  PHILADELPHIA. 


RELIANCE" 

C^BIVERATORS 
ASrO  MOTORS. 

SEND      FOR      BULLETIN. 

RELIANCE   ELECTRIC 
COMPANY, 

MILWAUKEE,  -  WIS. 

AGENTS  WANTED  EVERYWHERE. 


Crimshaw.  Raven  Whito  Core.  Raven  Black  Cora. 

ALL  OUR  WIRES  F"»  iDspectlon  and  carry  the  abore  TRADE-MARKS  0°  our  tags.    We  also  manufacture  Crimshaw  and  Competition  Tapes  &°d  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OFFICE: 
■J-17  Cortlandt  St.,  New  York. 


BRANCHES:]  „,'i,"JfpXUt. 


BOSTON: 
7  Otis  St. 


SAN  FRANCISCO. 
33  Second  St. 
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THE  NEW  AND  PERFECT  FLEXIBLE 
CONDUIT  FOR  INTERIOR  WIRING. 

APPROVED    B  Y     BOARDS 
or  FIRE  UNDERWRITERS. 

The  interior  cannot  be  ripped  out,  be- 
cause it  is  an  inseparable  part  of  the  conduit 
— no  possiblility  of  ripping  out  the  inside 
when  installing  wires  too  large  for  conduit, 
or  when  fishing  wires  through  it. 

Wftew  "FlexduGt"  is  used, 
every  foot  is  absolutely 
intact    and   uninjuredm 

"Flexduct"  is  positively  moisture-proof 
— made  so  by  closely  weaving  together  a 
special  fibre  with  a  special  warp  and  by  treat- 
ing the  conduit  with  a  special  compound  to 
fin  up  the  pores. 

Send  for  booklet— also  a  sample  of  "Flex- 
dud,"  and  carefully  examine  lis  smooth  In- 
tertor;  its  longitudinal  Interweaving;  test  Its 
strength,  and  satisfy  yourself  that  "  Flexduct  " 
Is  the  best  flexible  conduit  that  has  ever  been 
manufactured  for  Interior  wiring, 

"Flexduct"  costs  no  more  than  the  old 
style  conduit.     Order  from  your  jobber. 


Osburn  Flexible  Contluii  Co. 

General  Sales  Offioess    21  Park  Row,  New  York  City. 


ASK  ANY  OF  THEM 

If  you  should  become  interesied  to  the  point  of 

investigation,    regarding   the   saving   effected 

by  the  use  of 

Columbia 
Carbons 


Ask  the  Trimmer  how  much  Time  he  Saves, 
Ask  the  Engineer  how  much  Power  he  Saves. 
Ask  the  Manager  how  many  Complaints  he  Saves. 
Ask  the  Directors  how  much  Money  they  Save. 
Ask  the  Customers  how  much  Annoyance  they  Save. 


Then  get  a  Sample  Shipment  and  Verify  it. 


NATIONAL  CARBON   COMPANY, 

CLEVELAND,  OHIO. 


The  Smlth'Valle  Eleotric 
Driven  Triplex  Pumps 


Are   easy    to  start,  easy  to  run 
and  are   the  acme  of  perfection 

We  build  STEAM  AND  POWER 
PUMPINQ  MACHINERY  for  all 
purposes,  including 

WATER 
WORKS 
PUMPS, 

Jet  and  Surface  CON- 
DENSERS AIR  COM- 
PRESSORS. 

Cottonseed  and 
Linseed  Oil  Ma- 
chinery, Filter 
Presses  and  Vic- 
tor Turbines. 


IF  INTER BSTBD, 
ADDRESS 


The  Stilwell-Bierce  &  Smith-Vaile  Co., 

257  Lehman  Street,  DAYTOH,  OHIO,  U.  S.  A. 


M'CORMICK  TURBIKE. 

On  Vertical  or  Horizontal  thaft. 
Especially  Adapted  for  Electrical  Workk 

Gives  a  hiefaer  percentage  of  useful  affect  than  any  other  water>whMl 

heretofore  made.    All  sizes,  rlgbt  and  left  hand,  are  built  from  patttrns  per- 
fected under  systematic  tests  in  the  Holyoke  Testing  Plume. 

Parties  having  power  plants  wbicb  are  unsatisfactory,  and  those  couten* 
plating  the  improvement  of  powers,  will  find  it  to  their  Interest  to  oonfci 
with  us,  as  we  are  willlns  to  uruarantee  reBults  where  others  have  failed.  o« 
matter  what  make  of  turbine  has  been  In  use.  STATE  RfiQUIRBilBNTJ 
AND  SBND  FOR  CATALOQUB. 

S.  MORGAN  SMITH  CO.,  York,  Pa. 


BOSTON  CABLE  CLIP 

THE  STANDARD  EVERYWHERE. 


ADJUSTABLE  TO  ANY  SIZE  CABLE. 

STRONGEST.     SIMPLEST.     BEST. 


CHASE-SHAWMUT  CO, 

BOSTON, 

SOLE   MANUFACTURERS. 
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THEEASIKTTniNGTODO 


MR.  MANAGER: 

IF  YOU  WANT  TO  SELL  YOUR  EXHAUST 
STEAM  FOR  FROM  $30.00  TO  $40.00  PER  H.  P.  PER 
YEAR   FOR    HEATING   PURPOSES, 

IF  YOU  WANT  TO  INCREASE  YOUR  ELEC- 
TRICAL  BUSINESS, 

IF  YOU  WANT  TO  INCREASE  YOUR  RE- 
CEIPTS, 

IF  YOU   WANT   TO   DEFY   COMPETITION, 

IF  YOU  WANT  TO  FURNISH  LARGE  BLOCKS 
WHICH  NOW  HAVE  THEIR  OWN  ENGINES  AND 
DYNAMOS  WITH    HEAT,    LIGHT   AND   POWER. 

If  so,  install  our  system  of  underground  exhaust 
steam  heating  and  sell  your  exhaust  steam  for  enough  to 
pay  all  station  expenses  and  interest  on  the  investment 
for  steam  mains. 

WE  GUARANTEE  RESULTS. 


AMERICAN  DISTRICT  5TEAM  CO.I 


LOCKPORT   N.Y 


A/ef?fy'0f7  Wes/ern  £^/ecfr/c/a/7 
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BREWSTER  UNIVERSAL 

SIGN  Mi>TACLES. 


For  sale  bjr 

ELECTRICAi. 
SUPPty 
DEALERS  and 
CENTRAL 
STATIONS  or 
fLLUMINATIttC 
COMPANIES 
CENERALLY. 


A  SYSTEM  OF  UNITS 

From  wbiifh  may  be  (julckly  formed,  wired  a.ad  tn^tttti^     ■ 

attyttiingin  tbe  ehaije  of 

THOBOOCHLV  ^^EATH^:B^'»O0P 
KLKCTRU    SJONSOB  EtEtTJiJOAt, 
DECr.RATlONS  OF  AKVSTYU!. 


THE  CONNBCTHXO  LINK. 

Clampa  tbe  Receptaclett  \u   perfectii'  rtgid  yoi  rett^tly 
adjttKifibie  /ormtijlon  of  aoy  deslretf  design. 

Simple}  Praottoalt  looxpensivol 

lodUpensttble  to  Tlwaters  ot  Mefchsnts  deslrlog  to  kwp 
abr«ii3t  ot  tbe  time*  l>y  .  ^ 

ELECTRICAL  ADVERTISiNO. 


PfttENTEO  tMo  ft  im 

AH.  a.  t<« 


SOLE  MANUFACTURERS, 


THE  ELECTRIC  MOTOR  &  EQUtPHENT  CO.,     * 


(sii<n  ftn*  Specislty  I>e[.ertmeni.) 


(3- IB  Beaver  Street, 


M£WARK,    M.  4* 


.»■.^^»^^-.-■>.-^-.^^.w■■-■■^.v■.^.^-.v,^-.-.^^^^^.v.^^.^^...■-.^.^^.^.^.■,-,v.^.^-..^^.-.^^-.-.■^^^ 


THOROUGH  INSPECTIONS 

AND 

jMirancB    againsi    Losi   or     Damage    to 

Property  and    Loss   oi  Life  and 

Injury  to  Persons  caused  by 

STEAM    BOILER    EXPLOSIONS. 

J.  M.  ALLEN.  Preiidont, 
WM.  B.  FRANKLIN,  Vice- President, 
F.  B.  ALLEN,  Second  Vlc«-Presld«nt, 
J.  B.  PIERCE,  Secretary, 
L.  B.  BRAINERD,  Treasurer, 
L.  F.MIDDLEBROOK.Aast.  Secretary. 


WRITE  TO  OHIO  ELECTRIC  WORKS 

^oB  CHRISTMAS  GOODS 


PNDERS 


Electric  Table  Lamp(as  shown  In  rilus- 
trat)on)with  Battery  complete $3.00 

Battery  Hanging  Lamp 10.00 

Telephone,  with  Battery  complete 6.95 

Mectrlc  Boor  Bells,  all  connections 1.00 

Electric  Carriage  Lamp „ 3.95 

Fan  Motor,  with  Battery 5.95 

Electric  Hand  Lantorna 2.00 

$8.00  Electric  Medical  Batteries. 3.95 

il2.00  Belt,  with  Suspensory.. 2.50 

Telegraph  Outfits,  complete 2.25 

Battery  Motors  from jl.OO  to  12.00 

16.00  Bicycle  Electric  Lights 2.75 

Electric  Railway 2.95 

PocketFlashLlghta...    1.60 
NecktieLlghta..7fic.to    3.00 


send  for  Free  Book.  Deecilbea  and  Uinstrates  many 
of  the  most  useful  electric  devices,  at  wonderfully 
eniatl  prices.  All  practical.  The  lowest  price  In  the 
world  on  everytliinselectrical.  Agents  can  make 
handsome  comiiilssions  and  many  sales.  AVrite  for 
complete  information. 
OHIO  ELEOTBIO  WORKS.  Cleveland.  Ohio. 
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The  "Electra" 

Carbons  are  the 

recognized 

standard 

all  the 

world  over. 


CARBOIMS 


fEepTf^".;   ^^roR^NCLOSEJ)  LONGr;BURNING  ARC  LAMPS.       .^v6CT^^ 


FOR 
Dl R  E ex 

CURRENT 
iABC-  LAMP.: 


UNEQUALLEO  IN  QUALip 
AND    EFFiClEJlK^ 


feL.F.C.TRA,  CUHRF.NT 

S8,6.-LAmp 


LUTEt.^  STEADY 
ILLIANT.^LIGHT. 


HUGO  REISINGERiiBROADWAY  NEW  YORK. 


IMS 

There  are  no 
Carbons  better 

than  the 
"Electra"  and 

none 
just  as  good." 


(( 


——«•»>■■■■<•— ■»«tee»e90>e«e»TOe—c— »—»»»< 


(federal  CLCCTRIC    COMPANY     PATENTS.) 


FEDERAL      ELECTRIC 

84    MARKET    ST..    CHICAGO,   ILL., 


A  Craze  for  | 

Electr-Ic! 

SIGNS    I 

is  sweeping  over  Ihis  country.    Arc  • 

you  meeting:  the  demand?  I 

This    valuable    method    of  adver-  t 

tising  is  now  available  to  the  smaU,  ♦ 

as  well  as  to  the  large  merchant.  I 

A    new    field   of   activity    for  the  I 

Central  Station,  I 

The  average  annual  income  from  * 

nearl>'  300  of  these  signs  in  Chicago  | 

is  S14.00  per  16  c.  p.  equivalent  in-  I 

stalled.  1 

Write  for  Bulletin    No.  50  and    IMus-  T 

traled  Descriptive   Folder.  I 

COMPANY.  J 

U.   S.  A.  I 

™  III  .^1  III  III  J 


EDISON     PRIMARY    BATTERIES. 


I^ORMCRLY    HNO 


AS      EDISON-LALANOb 


ron  CAS  CNCiNCB, 

SLOT      MACHINES, 
AUTOMOBILES 
flAILNOAO    SIGNALS. 
CHOSBINC    BELLS, 
SMALL   MOTORS, 
ETC. 


CONSTANT     CURRENT 
NO    LOCAL   ACTION, 
WILL   NOT    FREEZE, 
LIQUID   TIGHT 


CELLS  ron 

POrTASLB 
WORK. 


FULL    DESCRIPTION    IN    BOOKLET    NO.   4 

EDISON    MANUFACTURING    COMPANY. 

FACTORY.    ORANGE.    NEW   JERGEV.    U.    B.    A. 

FOHEICN    DEPARTMENT.    IS    CEDAR     STREET,    NKW    YORK. 


REFLECTORS! 


Light  is  useless  if  you  can't  have 
it  where  you  want  it. 

Paragon    Reflectors    throw   the 
light  just  where  you  want  it. 

Our  Incandescent  Reflectors  are 

neat  and  are  superior  to  all  others. 
They  are  green  outside,  glossy 
enamel  white  inside.  Reflecting^ 
surface.  Made  in  various  styles 
and  sizes.     Get  our  catalog. 


American  Reflector  &  Lighting  Co., 

271-273    FRANKLIN    ST..    CHICAGO. 


BOOKS. 


BUY  YOUR  BOOKS  FROM  THE 

ELECTRICIAN   PUBLISHING  COMPANY. 

510  MaroueHe   BIdg  .  CHICAGO. 


DO  YOU  KINIONA/ 

the  importance  of  magnetically  floating  the 
moving  parts  of  a  meter? 

Send  for  description  and  book  full  of  good  information  "ABOUT  METERS." 


STANLEY  INSTRUMENT  COMPANY, 

General  Sales  Office,  144  Broadway,   New  York,  N.  Y. 
Pacific  Coast  Agrency,  33  New  Montgomery  St.,  San  Francisco,  Cal. 
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do|>f  may  have  Its  uses 

but  it'sceriaioly  superiluous  on 

weatherproof  wire. 


You  get  none  of  It 

In  "O.  K.*'  weatherproof  wire. 


*'0.  K."  weatherproof  wire  has  just 

the  right  proportion  of. copper  and  insulation 

You  know  lt*s  the  best  wire,  and 

foot  for  foot.  It's  the  cheapest. 


ELECTRIC     APPLIANCE      COMPANY,      ELECTRICAL      SUPPLIES. 
THEY    SELL    IT.    92    AND    94    WEST    VAN    BUREN  ST.,  CHICAGO. 


TESTED  FUSE  WIRE. 

ELECTRIC  LIGHT  AND  POWER 

FUSES. 

ADOPTED  BY 

The  U.S.  Government  and  Largest  Companies. 

THE   MOST  ACCURATE. 

PROTECTION   AT  THE  LOWEST  PRICE. 

AMERICAN  ELECTRIC  FUSE  CO. 


NEW  YORK. 


ATLANTA. 


CHICAGO. 


MICA  WASHERS 


PRICES  RIGHT 

EUGENE  MUNSELL  &  CO., 

218  Water  St.,  New  York.   117  Lake  St.,  Chicago. 


VOLT=AMMETERS, 

POCKET  SIZE. 

f^cTjdFoT  TBst\ng  Batteries  and  Battery 
''""'     I  Circuits,  Locating  Faults,  Ground*, 
■etc. 

RELIABLE.      ACCURATE. 
Send  for  Circular. 
L.M.PICNOLET. 
78-80  Cortlandt  St.,  NEW  YORK,  N.  Y- 

Telcphone  HAnnisoN  T4S 

F.  B.  BADT&CO. 

CONSULTING  AND  CONTRACTING  ENGINEERS 

WESTCNN   ASCNTB  FOR 

wcBTON  msTnuMiNTfi.         1G04  Monadnock  Block, 

WAHD  LEONAKO   HHCOSTATS, 

CIRCUIT  ■nCAKEKS. 

EOIBON-BWOWN   WAtL  eOWOa.   ETC.  CHICAGO. 

CARGENT  &  LUNDY, 

Engineers, 

looo,  46  E.  VAN  BUREN  ST.,  CHICAGO. 
FREDERICK  SARGENT.  A.  D.  LUtlDV 


Electric  Beating  Apparatus. 

SEND  FOR  64-PAGE  CATALOGUE. 

"UNIT"  ENAMELED  RHEOSTATS 

The  Simplex  Electrical  Co., 

Cambridgeport,    Mass. 

CHICAQO,     Monadnock     Block. 


SPARKING 


Reduces  the  working    capacity   of    a 
motor  or  dynamo,  wears  'out  the  com- 
ntutator,  wastes  gMOwer  and  ntay  cause 
All  this  may  be  avoided  if  you  use       ....... 

The  onlv  article  that  will  PREVENT 
SPARKING.  Will  keepthe  Commu- 
tator in  Eood  condition  and  PRE- 
VENT CUTTING. 

Absolutely  Will  Not  Gam    The    Brushes. 


60  Cents  per  Stick.  $5.00  per  Dozen. 

SEND  FOR  FREE  SAMPLE  STICK. 

For  sale  by  all  supply  houses,  or 

K.  McLENNAN  &  CO-  Sole  Manufacturers,  909,  100  Washington  St.,  Chicago. 


It  will  put  that  high  gloss  on  the 
Commutator  you  have  so  long  sought 

after. 


SPRINGS 

ALL  SMALL  SPRINGS  USED  BY  ELECTRICAL 
TRADE. 

THE  WALLACE  BARNES  CO., 

Established  1857.  BRISTOL,  CONN. 

COMPLETE   ASSORTMENT    HIGH    GRADE    SPRING    STEEL   ALWAYS    ON 
HAND.    SUBMIT  SAMPLES  FOR  PRICES. 

ASK  FOR  CATALOG  F. 


mim 


Don't  spend  spare  time  thinking 
what  you  might  be  if  your  salary  were 
doubled!  ZJom^,  not  thinking, ■will make 
^our  wish  a  reality.  Our  free  booklet. 
'Are  Your  Hands  Tied?"  tells  you  what 
to  do  and  how  to  do  it.  Thousands  have 
already  doubled  or  largely  increased 
their  salaries  by  following  our  plan. 
Under  our  guidance  you  can  do  the 
same.  Act  today!  I.  C.  S.  Text- 
books make  it  easy  for  those  already 
at  work  to 

Learn  By  Mail 

MerhKnlcal.  Stemm,  Eteetrlc-al,  Civil,  ■IdIdr,  Tele- 
phone, and  Telpgrkph  Engineering;  Shop  and 
Foundry  Praetlcc;  necfaknlcal  Drftirlag;  AreW- 
teettire;  Plumbing;  Shept-notnl  raltern  DraftlBK; 
ChemUtry  ;  Ornsmenlal  DpiIeii;  LfUfplng;  Book- 
keeping;  Slenography  ;  Engilih  Brknebti;  Teach- 
ing; LoeemotlT*  Hnnnlng;  £lec(rotharapeaUca[ 
Oermui;  Spanlih;  French. 
Circular  free.    State  subject  that  Intereits  you. 

INTERNATIONAL  CORRESPONDENCE  SCHOOLS, 

Box  1003.  SCRAirrON,  FA. 


THE  NATIONAL  CONDUIT  U  CABLE  CO. 


Jinuticturert 
of 


BARE  COPPER  WIRE  AND  CABLE,  PAPER  INSULATED  CABLES, 

CEMENT   LINED   PIPE   FOR   CONDUITS.  Executive  Offices,  Times  Building,  NEW  YORK,  N.  Y. 


FOR  TELEPHONE,  TELEGRAPH, 
ELECTRIC   LIGHT  AND    POWER. 


llMSULATED 

Rubber 


Wires  aimd  Cables. 

John  A.  Roebling's  Sons  Co< 

WORKS    AT 

TRENTON,  N.  J. 


EDISON  MINIATURE  LAMPS 


Have  been  for  twenty  years 
The  Standard  of  the  World 

and  are  to-day  more  largely  used  than 

all  other  makes  combined. 

Serviceable,  Economical,  Reliable. 

A/iniature  and  Candelabra  Sockets 

and  Receptacles. 
X-Ray   Tubes. 
De-war  Bulbs  for  Liquid  Air. 


EDISON  DECORATIVE  &  MINIATURE  LAMP  UEPT., 

Qeoeral  Electric  Compaay,  Harrisoa,  N.  J. 
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FRANK  N.  PHILLPIS,  PncsiOCNT. 
C.  H.  WAGENSCIL,  Treasurer. 


CUGENC  r.  PHILLIPS. 
Gencral  Manager. 


r.  ROWLAND  PHILLIPS,  Vice-Pres. 
«.  n.  HCHinGTON,  jr.,  6ec. 


AMERICAN  ELECTRICAL  WORKS, 


PROVIDEXCE,  B. 

BAREAND  INSULATED  ELECTRICWIRE. 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  magnet,  OFFICE  and 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 
New  York  Store.  W.  J.  Watson.  26  Cortlandt  St. 
Cbicago  Store.  F.  E.  Donolioe.  82  Lake  St. 

MosTREiL  Branch,  Eugene  F.  Phillips'  Electrical  Works. 
MAIN  OFFICES  AND  FACTORIES.  PHILLIPSDALE,  R.  I. 


KELLOGG  SV^ITCHBOARD  m  SUPPLYGO, 

231     SO.    GREEN    ST.,    CHICAGO. 

•WTE  ARE  PREPARED    TO   FURNISH  BEST    QUALITY 


WIRE 


STAXDA.BD    PRODVCT8    IW    STOCK. 


A^dkt 


'^---■"-*-  -nia  ii-ii 


Mr.  Endless  Variety 

if  called  upon  for  his  experience 
with  the 

Stombaugb  Guy  Anchor 

will  tell  you  that  everyone  who 
has  used  it  pronounced  it  the 
greatest  device  for  properly  an- 
choring poles  used  in  telephone, 
telegraph,  electric  light  and  street 
railway  work. 

In  addition  to  serving  the  above 
companies,  Stombaugh  Anchors 
are  adapted  for  an  endless  vari- 
ety of  purposes. 

They  are  strong,  simple,  dur- 
able, safe,  reliable  and  cheap; 
easy  to  install,  hard  to  displace. 
Endorsed  by  all  who  use  them. 

All  supply  dealers  carry  them. 


BULLOCK 
MOTORS 

For  Direct  Current. 

JL- 


25  H.  P.  Type"  N"  Bullock  Direct-Current 
Motor,  with  Sub-base. 

Particularly  adapted  for  direct  connection  to 
machine  tools. 

WRITE  FOR  BULLETIN  35a. 

BULLOCK  ELECTRIC  MFG.  CO. 

CINCINNATI,  U.  S.  A. 


$l«  Ynrs  with  GenartI  Electric  Company. 

THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  66  Broadway,    ■    NEW  YORK  CITV. 

PAleMCiii>ei.       Ptttnl  Soliciting. 


PHOTOGRAPHS 

Have  you  placed  any  Plants,  Ma- 
chinery, Etc.,  In  or  near  New  York 
that  you  wish     photographed  ? 

C.  L.  THOMPSON, 

Special  Photographer.  1706  3rdAve..  NewlYork. 


Eldredge  Battery  Voltmeter, 


The  only  low-price  pocket  Inetru- 
meat  indicatlDgin  volti  Coonect- 
ing  posts  have  non-removable  nuts. 
Light  weight  and  neat  in  appear- 
ance. For  sale  by  Jobbers. 
Eldredge  Electric  Mfg.  Co., 
Springfield.  Mass..  U.  S.  A. 


Book   Orders 

GIVEN  PROMPT  ATTENTION. 

Electrician  Publishing  Co., 


HOW   IT  WORKS. 


MR.  Et^DLBSS  VARIBTY. 

Write  for  further 
particulars. 

We  send  on  thirty 
days'  trial  and  pay 
freight  if  not  satisfac- 
tory. 

W.N.  MATTHEWS 
&  BROS., 

603  Carleton  Building, 
ST.  LOUIS. 


t^'iPI    1 


*i'WliP'l 


Faries  Adjustable  Holders, 

PORTABLES,  SHADES,  ETC. 


CATALOGUE  NO.  O  just 
Issued  will  be  mailed  up- 
on application. 


AKE  FA3III.IAB  TO 
Alili  EtiECTBICAI. 
P£OPI.£. 


FARIES    MFG.   CO.,  Decatur,  Illinois. 


IMPROVED 
WARREN 


2,000  LIGHTS 


k  ALTERNATOR 

tl     SANDUSKY 

r  OHIO 


NATIONAL  CODE  STANDARD 

"0.  K."  Weatherproof  fire. 
Slow-Burning  Weatherproof 
and  Slow -Burning  Wire. 


Prices  and  Samples  on  Application. 


Phillips  Insulated  Wire  Co., 

Office  and  Factory:  PAWTUCKET.  R.  I. 


ALL  STYLES  OF 


GLOBES'"°SHADES 

FOR  ALL  TYPES  OF  LAMPS. 


WE    ARE   THE    ONLY  HOUSE      IN 
AMERICA  MAKING  A  SPECIALTY 
OF     ELECTRICAL    GLASSWARE. 


WE  CAN  MAKE   ANY  STYLE 
YOU   DESIRE. 

WRITE  FOR  CATALOGUE. 


The  Century  Glass  Company,  Bellaire,  Ohio. 
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WAXTEO,    FOR   SAL,E    and 

similar  WAXT  COL,rilX  advertise- 
ments fjo  zrords  or  /ess),  S'-Jo  an 
insertion ;  additional  rvords  JC  each. 
POSITIOX  WAXTEB  advertise- 
ments (JO  words  or  iess),  St  00  an  in- 
sertion;  additional  luords  3C  tjc/t. 


POSITION   WANTED. 

Ity  exi>ert  em-'ltietr  In  laying  out.  installing' 
and  o[>eratlng  electric  ralluays.  llfrhtlnj.'.  ^leam 
and  ivower  plants-  Desires  i>osU Ion  as  oonsuli- 
Ing  or  erecting  engineer  who  can  be  on  the 
premises  if  dej»lre<l  and  devote  his  time  and 
talents  to  best  Interest  of  iho>e  he  represents. 
Wlllln«  to  go  anywhere.  IN-st  of  references. 
Age  3v:  married.  Address  HO\ -40.  care  West- 
ern Electrician.  510  >Iar«nR'lte  Bldg..  Chicago. 


WANTED. 

Reliable  aU  around  men  who  understand  in- 
side and  outside  wiring,  to  go  with  large  central 
stailon  In  one  of  the  largest  cities  In  the  central 
part  of  the  country.  Siate  age.  e.vperience  and 
salary  expected.  Address  BOX  33.  care  Western 
Electrician,  51U  Marquette   Building.  Chicago. 


WANTED. 

500    Volt    Slotors,    from    X-kto    to    fifteen 

"rOsTeLECTRIC  CO.,  St.  Louis,  Mo. 


As  foreign  represeuiative  or  agent.  Gentle- 
man  aged  34  (now  residing  in  Enjiland)  wishes 
to  negotiate  for  appointment  as  above,  first- 
class  connections  abroad  and  many  years'  com- 
mercial experience.  Speaks  Russian,  German, 
Spanish.  French  and  English.  Can  furnish  in- 
fluential references.  Address  'BOX  62.'  Will- 
logs  125,  Strand,  London,  England. 


"A  well-known  firm  of  English  Electrical 
"Manufacturing  ana  Contractins  Engineers 
"(Contractors  \o  the  War  Office.  His  Majesty's 
"Office  of  Works.and  all  the  Railway  Companies) 
■•are  prepared  to  take  up  the  sole  agency  in  Great 
"Hrliian  for  thefoUowing  electrical  apparatus:" 

(1).    Motors  and  Generators. 

(2).  Electrical  Measuring  Instruments,  Am- 
meters, Voltmeters  and  Wattmeters. 

(3).    Rheostats  and  Starters. 

"The  Apparattis  must  be  of  well-known  Amer- 
ican manufacture."  Address  JiOX  41.  care 
Western  Electrician,  510  Marquette  Building, 
Chicago,  111. 


WANTED. 


At  once,  a  man  to  lake  charge  of  our  winding,' 
departmtnt.  I'lcase  state  au'e,  experience  and 
wages  wuiiled.     IHtiniond  M«.l«rro.,  heorlu.  III. 


NOTICE. 

SEALED  bids  will  be  received  by  the 
city  of  Edwardsville.  Ill  ,  for  the  furnish- 
ing of  public,  commercial  and  private 
electric  light  for  the  city  of  Edwardsville 
and  its  inhabitants.  Bids  to  be  received 
on  or  before  March  31,  1902.  A  complete 
copy  of  specifications  governing  bids  and 
proposals  will  be  mailed  on  request  by  the 
chairman  of  the  Electric  Light  Committee. 
The  city  reserves  the  right  to  reject  any 
or  all  b'ds.  Two  bids  to  be  received. one  for 
ten-year  and  one  for  fifteen-year  franchises. 

(Signed)  FRANK  J.  DAECH, 

Chairman  of  the  Committee. 


Comptroller's  Office. 
City  of  New  Orleans. 
New  Orleans,  La..  Feb.  25lh,  1902. 
Pursuant  to  Ordinance  No.   1098,  X.  C.    S., 
sealed  proposals  will  be  received  at  this  office 
until  the  hour  of  V2.  M.  o'clock,  Monday,  April 
7th,  1902.  for  constructing  an  Electric  Lighting 
and  Power  System  for  the  City  of  New  Orleans, 
La.,  in  accordance  with  terms,  plans  and  epeci- 
ttcatlons  on  file   in  the  office  of  the  City  Engi- 
neer at  New  Orleans,  La. 

Deposit  $10,000.00  with  the  City  Treasurer, 
and  his  receipt  to  be  enclosed  with  bid.  Bond 
SIOO.000.00. 

The  Hon.  W.  J,  Hardee,  City  Engineer,  will 
furnish  bidders  with  a  set  of  plans,  printed 
copies  of  the  specifications,  and  a  blank  form 
of  proposal  upon  application;  no  proposal  will 
be  considered  unless  submitted  on  such  form. 

The  City  reserves  the  right  to  reject  any  and 
all  bids. 

V.  TUJAGUE, 
Comptroller. 


PATENT    FOR    SALE. 

I  have  just  bad  a  patent  granted  on  anelec- 
trical connector,  for  rosettes,  branch  blocks  and 
fuse  blocks.  This  is  a  good  chance  for  a  manu- 
facturer of  switches  or  novelties  to  put  a  super- 
ior line  of  rosettes,  branch  blocks  and  fuse 
blocks  on  the  market.  Parties  interested  write 
me  for  drawings  and  particulars.  A.  J.  WaY- 
MAN.  DuBols.Pa. 


FOR  SALE. 


Cheap,  at  once.  Part  or  all  the  stock  of  The 
Ptircell  Electric  Co  .  Purcell,  Ind.  Ter.  Paid-up 
capital.  ?12.500.  Plant  alsosuppllesLexington, 
O.  T.  Total  population,  .t.OOO.  Splendid  open- 
ing for  ice  plant  In  connection.  Only  competent 
persons  with  the  cash  need  apply.  Address  R  B. 
STICHTER.  Cleburne,  Tex. 


ELECTRICAL 

INSTRUMENTS 

CHEAP. 

One  (^'ueen  portable  testing  set,  10  megohm 
capacity,  with  galvanometer. 

One  50  cell  chloride  of  silver  dry  cell  battery 
with  reversing  switch. 

One  Queen  iV  Co.  Dynamometer  with  recent 
calibration  curve,  scale  reading  zero  to  400, 
capacity  of  Instrument  20  amperes. 

One  Thomson  recording  wattmeter,  150  am- 
peres. nOO  volts,  with  flexible  suspension 
designed  for  street  railway  testing. 

H.     H.     HUMPHREY, 

1305   Chemical  Bldg.,  ST.  LOUIS,  IVIO 


SECOND-HAND 

Dynamos  and  Motors. 

We  invite  correspondence 

with  those  wishing  to 

buy  or  sell. 


SCHUREMAN  &  HAYDEN. 

I4Q  S.  CIlDton  St.,  Chicaio. 


Comptroller's  Office. 
City  of  New  Orleans. 
New  Orleans,  Feb  21st,  1902. 
Pursuant   to  Ordinance  No.    1096,  N.   C.     S. 
sealed  proposals  win  be  received  at  Ibis  office 
until  the  hour  of  2:20  p.  ra.,  Monday,  March 
24th,   1902,   for  Improvements  at  [the  Morgue, 
installing  a  refrigerator,    in   accordance    with 
plans  and  specifieations  on  file  In  the  office  of 
the    City    Engineer.       Deposit    $300.00    with 
the  City  Treasurer,  and   his  receipt  enclosed 
with  bid.    Bond  In   the  sum   of  fifty   (50)  per 
cent  of  contract  price. 

The  City  Engineer  will  furnish  bidders  with  a 
blank  form  of  proposal;  no  proposal  will  be 
considered  unless  submitted  on  such  form. 

Bidders  must  have  paid  their  City  License  in 
order  that  their  bids  may  be  accepted. 

The  City  reserves  the  right  to  reject  any  and 
all  bids. 

V.  TUJAGUE, 
Comptroller. 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

8  CND  F  )R  CIRCULAB  AND  PRICKfl. 

THE  LECLANCHE  BATTERY  CO., 

tn  to  117  East  131st  St.,  N.  Y. 


Real    Bargains    In    Second-hand    Dynamos    and    Motors. 

Thorou^:hly  overhauled,  tesiled  and  guaranteed  as  good  as  nfw. 
110  volt.  16  0.  P.  Dynamos— 50  llshl.  $90.00;  40  lljiht.  $80.00;  30  light,  $70.00;  20  llcbt,$.ill.Oii 
IR  light.  J.'iO. 00.  no  volt  Motors— 4  H.  P..  $90.00;  3  II.  P.,  $80.00;  2  11.  P.,  $50  00;  1  11.  P.  »3n  (in, 
220  volt  Motors-15  H.  P.  "Eddy.'  $160.00;  12  H.  P.  "Eddv,"  $140.00;  10  11.  p.  ••  JJetn.u,  • 
$110.00;  1%  11.  P.  ■•  IJctroll."  $95.00;  4  H.  P.  ".\mlier,"  $H6.00;  3  H.  1>.  "Amber,  .J70.fiO;  2  Jl,  P. 
•■  Eddy,"  $50.00;  2K  II.  P.  "  ClilcaKO."$50.00.  .WO  volt  Molors-4  II.  P.  ■■.Vmber."  $100.00;  3  H.  V 
"Amber.  "$85  Do.  Plating  Dynamos— 1.200  gallon  "Amber"  (new).  $125.00;  300  gallon  "Zncker 
.t  Levitt."  $4.5.00:  lOli  gallon  "  Eddy,"  $35  00;  50  gallon  "  Eddy,"  $25.00.  Arc  Lamps— 100  G'.; 
ampere  "  Urush."  standard  (]iertect).  $4.i]0  each.  .A.  full  variety  of  ballerv  and  fan  motors  and 
Instruments:  every  machine  guaranteed  and  ready  for  delivery.  We  will  pay  vou  full  valne  and 
spot  cash  for  your  old  machinery  of  any  description  and  qnanlltles.  Elcclrtcal  repairs  prompt 
Amber  Electric  Mfg.  Co.,  DeparlmenI  A,  eoWesI  Monroe  Slreel,  Chicago, 


6-50-Light  T.-H.  Full  Arc  Dynamos. 
5— 35-Lighf  T.-H.  Full  Arc  Dynamos. 
350  Single  and  Double  Open-Arc  Lamps  with  Globes 

Arc  Lamps  with  globes,  all  in  complete  working  order,  sold  only  for  reason  of 
change  in  system. 

A  flrsi-rate  chance  for  any  corporation  to  Install  a  complete  Electric  Plant  at  a 
minimum  of  expense 

New  Bedford  Gas  and  Edison  Light  Company, 

NEW  BEDFORD,  MASS. 

■miiii  I  Ml  iiiiJBaai— Ma^BaB^aKasBBHi^saMaBHM 


t.waiifft!i!.iiiiy.iS 


U.S. METAL   POLISnrwl 


POLISHES  ALL  METALS. 


'  llBl  %4  I  I    tl.EO.W,  HOFFMAN 

Sfl„  Fbahcisco.    295.  E.WflSHINGTDH  St.  iNDtflHAPQLI 


CORLISS  ENGINES. 

Rebuilt  and  Ready. 

920  H.  P.,  34xC0  George    H.    Corliss. 
650  H.  P.,  28x60  Lane  &   Bodle.v   CorllES. 
625  H.  P.,  28x48  St.   Lonls  Corliss. 
400  H.  P.,  24x42  St.    Louis    Corliss. 
300  H.  P.,  20x48  Harris    Coillss. 
300  H.  P.,  20x48  Whcelock    Corliss. 
200  H.  P.,  18x36  Sioux    City    Corliss. 
180  H.  P.,  16x42  Harris   Corliss. 
180  H.  P.,  16x42  Hamilton    Corliss. 
150  H.  P.,  14x42  Allis   Corliss. 
125  H.  P.,  14x24  Cooper  Corliss. 
100  H.  P.,  12x36  Harris   Corliss. 

AUTOMATIC  ENGINES. 

250  H.  P.,  13    and    20i/4xl5    Armlngton    and 

Sims  cross-compound. 
175  H.  P.,  10%  and  18x18  Williams  Tandem 

compound. 
150  H.  P.,  15x14   Ideal. 
125  H.  P.,  14^x16   Elce. 

BOILERS. 

1  sec  H.  P.   Heine    Safety,    ISO  lbs.   steam. 

10   80  H.  P.  60x16  Tubular,  90  lbs.  steam. 

A]I  Apparatus  Fully  Guaranteed. 

Write  lor  Stock  List  No.  15. 

W.     W.     WHITEHEAD     COMPANY, 

Sales  Offices,  206  Dearborn  St.,  Chicago. 


200  NEW  10  VOLT  BATTERY  MOTORS. 

9S.OO     Ki^^l-I. 

Wilsh'i  Sons  &  Co..  25!)  Wastlngton  St.,  Newwk,  N.  J. 


"GREGORY: 

-^  ELECTRiccoT 

54-62  5.CLINT0N  5T.  CHICAGO 

Recognized    Headquarters   for    Dynamos,    Motors^ 

Meters  and  Transformers  for  immediate  delivery. 

FOR  SALE. 

One  110  k.  w.  Eddy  Multipolar,  850  volts. 
One  125  k.  w.  Tbompson  Kyan  M.  P.,  250  volts. 
One    62  k.  w,  Thomson-Houston,  250  volts,  1)63. 
One  100  k.  w.  General  Electric  Multipolar,  500  volts. 
Three  90  k.  w.  General  Electric  Multipolar.  500  volts. 
One   02  k.  w.  Thomaon-Houston,  D62,  SOOvolts. 
Two  100  k.  w.  Westinffboute  Multipolar,  125  volts. 
One  100  k.  w.  Triumph  Multipolar,  125  volt-. 
One   80  k.  w.  Triumph  Multipolar.  125  volts. 
One   80  k. -w.  Keyetone  Multipolar,  125  volts. 
One   65  k.  w.  GeLeral  Electric  Multipolar.  125  volts. 
Large  stock  o£  smaller  machines. 

Send  for  our  Monthly  Bar^rain  Sheet  with  net 
prices  on  machines  in  stock  at  our  works.  All 
apparatus  fully  guaranteed. 


FOR  IMMEDIATE  SHIPMENT. 


125-cycIe  Alternators. 

1  150  K.  W.  Wood. 

4  100  K.  W.  Westinghouse. 

2  100  K.  W.  Slattery. 

1  120  K.  W.  Slattery. 

2  70  K.   W.  Thompson-Houston. 

110- VOLT  GENERATORS. 

2  65  K.  W.  Jenny. 
2  60  K.  "W.  Thompson-Ryan. 
1  60  K.   W.    Siemens   &  Halske. 
1  50  K.  W.  Thompson-Houston. 

1  50  K.  W.  Western    Electric. 

2  40  K.  W.  Jenny. 

1  30  K.  W.  Western    Electric. 
And  many  smaller. 


AUTOIMATIC  ENGINES. 

300  H.  P.  14x23x10    New    York    Safety    Tan- 
dem. 
260  H.  P.  Williams  Vertical   Compound. 
14x16  New  York   Safety. 
14x12  New  York   Safety. 
13x12   Phoenix. 
13x12  Ideal. 
12x13   Ball. 
12x18  Taylor. 
10x15  Weston. 
10x10    Ideal. 
7x  9  New   York   Safety. 

CORLISS  ENGINES. 
34x60  G.   H.   Corliss. 
26x48  Fishkill   Corliss. 
20x48  Wheelock  Corliss. 
14x42  Alils  Corliss. 

BOir.ERS,  PDIWPS,  MOTORS,  ETC. 
Write    for    price    list    No.    37. 


ILLINOIS  MAINTENANCE  COIMPANY. 

204  Dearborn  St.,  E.  H.  CHENEY,  Manager.  CHICACO. 


CONTINUOUS  RAIL  JOINT  CO.  OF  AM. 


General  Offices:    Century  Building, 

NEWARK,  N.  J. 

Over  ten  thousand  (10,000)  miles  in  use.    Received  the  highest 

award  in  Its  class  at  Paris  Exposition,  1900,  and 

Pan-American,  Buffalo,  1901. 


MANUFACTURERS 

BABBITT  METAL,  BAR.  WIRE  SOLDER, 

PIG  LEAD.  INGOT  COPPER,  SPELTER,  ETC. 

GREAT  WESTERN  SMELTING  AND  REFINING  CO.,  Chicago 
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WE  PURCHASED  THE 

Pan-American  Exposition 

BUFFALO,  N.  Y., 

And  offer  for  sale  a  vast  quantity  of  Machinery,  Material  and  Sup= 
plies  of  every  kind.  Only  those  who  have  carefully  studied  the 
importance  of  this  proposition,  will  be  able  to  fully  realize  what 
an  enormous  amount  of  material  we  have  to  offer.  Below  we 
give  you  briefly,  a  synopsis  of  such  items  as  we  feel  will  be  of 
interest  to  you 


3 
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MACHINERY. 

14x20  John  T.  Noye  engines. 

14x16  Rice  automatic  engine. 

15!i4xl5  Armington  &  Sims  engine. 

145^x15  Armington  &  Sims  engines. 

16|S^x25xl5   Armington  &  Sims  cross  com= 

pound. 

18^x31x16  Armington   &   Sims  cross  com= 

pound. 

Manning  vertical  type  boilers,  ranging  from 

125  to  300  H.  P.  each. 
3    750  gallons    per  minute    Underwriter    fire 

pumps,    16x9x12,     mf'd    by   Snow    Steam 

Pump  Co. 
2    Otis  improved  heater,  filter  and  oil  separa= 

tors. 

ELECTRICAL    APPARATUS. 

200,000  incandescent  lamps. 

500  cedar  poles,  ranging  from  25  to  60  ft. 

16  Brush  arc  light  dynamos. 

7    Thomson   inclined    portable    ammeters   and 

voltmeters. 
I  15  H.  P.,  500  volt  motor. 
I  5  H.  P.,     "       " 
900  T.  H.  arc  lamps,  type  M2. 
10,000  standard  oak  pins,  i^=lnch. 
9,000  standard  glass  insulators. 
Linemen's  supplies  of  every  kind. 


ELECTRICAL    APPARATUS-Continued. 

1,000  opal  outer  globes  for  series  arc  lamps. 

1,000  globe  nets  for  arc  lamp  globes. 

300,000  solid  carbons,  plain  and  copper  coated. 

400  Q.  E.  Co.'s  snap  switches. 

350  slate  base  switches,  no  to  500  volt. 

5,000  Edison  plug  fuse  cut=outs. 

450  S.  &  D.  P.  single  and  double  slate  base  cut= 
outs. 

150,000  No.  9171  Q.  E.  Co.'s  receptacles. 

1,000  Edison  key  sockets. 

1,000  Edison  keyless  sockets. 

1,140  ceiling  rosettes. 

100,000  feet  of  No.  16  lamp  cord. 

250,000  porcelain  knobs. 

13,000  pairs  of  porcelain  cleats. 

100,000  porcelain  bushings. 

2,000  lbs.  of  fuses. 

7,000  clay  tubes. 

Besides  clusters,  lamps  and 
thousands  of  other  items. 

MISCELLANEOUS. 

500,000  feet  wrought=iron  pipe. 
33,000,000  feet  of  lumber. 
2,000  wood  benches. 

Windows,  sash,  doors,  plumbing  material, 
hardware,  etc. 


We  have  established  a  branch  office  on  the  Exposition  Grounds  at  Buffalo. 
Our  EXPOSITION  CATALOGUE  mailed  on  application. 


ADDRESS  EITHER 


CHICAGO  HOUSE  WRECKING  CO. 

Main  Office:  W.  35th  &  Iron  Sts.,  CHICAGO, 
or,  BRANCH  OFFICE,  EXPOSITION  GROUNDS,  BUFFALO,  N.  Y. 
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IDEAL  SELECTIVE  LOCK-OUT 
PARTY  LINE  SYSTEM   J?!,,??."*"" 

RINGS  ONLY  PARTY  WANTED  AND  LOCKS  ALL  OTHERS  OUT. 


IDEAL  AUTOMATIC 
EXCHANGE  SYSTEM 


FOR 

FARMERS'    LINES  AND 
SMALL  TOWNS. 


SWITCHBOARDS 

ANY    SIZE. 


BRIDGIKCi,  SERIES  AUTD 
CENTRAL  EXBRGY 

TELEPHONES. 


WRITE  US  AND  WE  WILL  TELL 
YOU  ALL  ABOUT  IT. 


ESTIMATES    FURNISHED    UPON    APPLICATION. 

THE  U.  S.  ELECTRIC  MANFG.  CO. 

8000  ETNA  STREET,  BrTLER,  PA. 


Western  Electrician's 
Annual  Telephone  Number. 


The  Western  Electrician  of  April  5,  1902,  will 
be  the  annual  number  devoted  to  the  interests  of 
telephony.  It  will  contain  illustrated  descriptions  of 
new  exchanges,  special  articles  by  the  highest  authori- 
ties, news  of  the  telephone  field,  etc.,  and  will  show  the 
progress  of  the  Independent  telephone  movement. 

This  number,  therefore,  will  be  of  vital  interest  to 
everyone  engaged  in  telephone  work,  and  manufacturers 
and  dealers  wishing  to  increase  their  trade  with  buyers 
of  telephone  apparatus  and  appurtenances  will  find  it  an 
exceptionally  valuable  issue  through  which  the  merits 
of  their  goods  may  be  placed  before  prospective  buyers. 

No  extra  charge  will  be  made  for  advertising  space 
in  this  number,  and  in  order  to  obtain  a  choice  location, 
you  are  urged  to  reserve  space  NOW. 

WESTERN  ELECTRICIAN, 

510  MARQUETTE  BUILDING,  CHICAGO. 
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Telephones  and  Switchboards  of  Improved  Type. 

"CENTRAL  ENERGY,"  LAMP  SIGNAL,  MULITPLE  AND  EXPRESS  SWITCHBOARDS 

FOR  ANY  SIZE  EXCHANGE. 
MAGNETO   CALL  OR   CENTRAL   ENERGY   TELEPHONES. 


Transmitters  tor  Local  Exchange 

and  Long  Distance 

Service. 


Specially  Adapted 
for  Central  Energy  Work. 


Absolutely  Non-packing  and 
Indestructible. 

THIS  WE  GUARANTEE. 


Columbia  Receivers 

are  of  the 

Bi-polar  Type  and  are 

Guaranteed  to 

Maintain  their  Initial  High 

Efficiency. 


Furnished  with  Concealed  Cord, 

or 

Exposed  Connection. 


COLUMBIA    DESK   SET. 


Requires  no  wiring  to  the  coll  or  extension  bell,  the  generator  Induction  and  ringer  coils,  being  combined  in  one  unit, 
reducing  liability  of  open  circuits  from  multiplicity  of  binding  posts  and  connections. 

Columbia   Switchboards  have  no  SPRING  JACKS  mounted  therein,  same  being  transferred    to  the 

ends  of  the  Switching  Cords,  where  they  are  READILY  ACCESSIBLE  for  INSPECTION  and 

REPAIRS,   and  the    NUMBER   of  SPRING   JACKS   USED   is   BUT  80  PER    CENT. 

of    the    NUMBER    employed    in    OTHER    maizes    of  SWITCHBOARDS. 

Columbia  Telephone  Manufacturing  Co., 

200  South  Clinton  Street,  CHICAGO,  ILL.,  U.  S.  A. 
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INTERNATIONAL 

KEY 


Cpatenteo) 


PRICE  ON  APPLICATION. 


LONG  SPRINGS 

avoid  breaking. 

DOUBLE  MOUNTING 

Saves  key  shelf  space. 
Requi  es  one  key  cable  only. 

Especially  adapted  for  large 
multiple  and  trunking 
boards,  where  the  proper 
number  of  keys  on  small 
key  shelf  is  desirable. 

GERMAN    SILVER    SPRINGS. 
PLATINUM  CONTACTS. 

TELEPHONES  5°"*'^'  ^"-^'?^- 

Multiple 
Trunking 


Generator  Call. 


SWITCHBOARDS 


FOR  ANY  SIZE  EXCHANGE. 


INTERNATIONAL  TELEPHONE  MFG.  CO,, 

HARRISON  AND  CLINTON  STS.,  CHICAGO,  U.  S.  A. 


100  Line  Kellogrg  Express 
Switchboard. 


THE  REASON 


All  telephone  users  don't  uuy  Kello<Tg  Apparatus  is 
because  the  price  of  that  kind  advertised  as  being  'just  as 
good  as  Kellogg"  appeals  to  them.  Experience  witn  such 
kind  of  apparatus  always  secures  a  new  customer  for 
Kellogg. 

KELLOGG    EXPRESS   SWITCHBOARDS 

Have  the  simplest,  most  perfectly  designed,  combined, 
mechanically  self-restoring  drop  and  jack,  mounted  five  per 
strip  on  heavy  brass,  with  polished  hard  rubber  front. 

Each  strip  is  fastened  to  an  iron  frame  with  machine 
screws. 

An  absolutely  reliable  night  alarm. 

Each  drop  is  isolated  from  all  others  and  the  earth. 

Absolutely  cross-talk  proof. 

Key  shelf  is  hinged  and  all  panels  removable. 

They  are  wired  on  the  full-metallic  plan. 

All  Paris  Are  CuaranicBtlm 

Write  for  Bulletin  No.  2  for  a  More  Complete 
Description. 

Kellogg  Switchboard  #  Snpply  Co., 

229  SOUTH  GREEN  STREET,  CHICAGO. 


IN 


LEICH  FOUR-PARTY  LINE  SELECTIVE  SIGNALING  SYSTEM. 

Our  Instruments  work  perfectly. 

They  need  absolutely  no  adjustment  for 
any  line  condition. 

No  relays  or  springs  to  get  out  of  order. 

Do  you  know  that  you  can  givesatlsfac- 
iorily  low  rates  only  with  perfectly  working 
party  lines? 

The  saving  In  line  construction  and 
switchboard  apparatus  Is  enormous  ! 

Low  rates  mean  doubling  your  patron- 
age and  Increased  revenues  and  dividends. 
It  is  to  your  advantage  to  use  party  lines. 
This  is  no  step-by-step  system,  and  our 
'phones  operate  with  power  generators  or 
pole  changers.  Well  adapted  for  small 
exchanges.  Particulars  and  estimates 
furnished  on  application. 


WRITE  ALSO  ABOUT  OUR 
SIMPLEX  TOLL  COLLECTOR. 
SAFE -SIMPLE- DURABLE. 


METROPOLITAN  TELEPHONE  AND  ELECTRIC  CO., 

76    FIFTH    AVENUE,    CHICAGO. 


Telephone  Troubles 

"*^  ARE  UNKNOWN  WHEN  OUR 

CENTRAL  ENERGY  SYSTEM 

Is  Installed  in  Your  Exchange. 

IT  REPRESENTS  THE  HI6HEST  TYPE  OF  MODERN 
TELEPHONE  APPARATUS  AND  IS  PERFECT 
IN  EVERY  DETAIL. 


Our  Line  of  TELEPHONES,  SWITCH-IOARDS, 
PROTECTIVE  DEVICES  Is  Compiete. 


Na  34  Central  Energy  Telephone. 


AMERICAN  ELECTRIC  TELEPHONE  CO., 

36-58  W.  Jackson  Boulevard,        CHICAGO,  U.  S.  A. 


THE  STROMBERG-CARLSON 
TELEPHONE  MFG.   CO. 
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70-82  W.  Jackson  Boulevard, 
CHICAGO,  ILLS. 


SWITCHBOARDS  and 
TELEPHONES 

That  free  you  from  all  troubles. 

CENTRAL  ENERr.YSYSTENIS. 

Send  for  Tataiogues. 
Correspo.idence  Solicited. 

YOU  NEED  GOOD  APPARATUS. 
WE  MAKE  IT. 

We  can  help  you  to  start  right  and  earn  dividends. 


200  Capacity  Eureka  Switchboard. 


EUREKA  ELECTRIC  CO. 

CHICAGO,  U.  S.  A. 


YOU  WILL  REST  ASSURED 

That  Your  Terminals  are  Safe 
When  Protected  With  a 

Moon  Fuse  Terminal  Head 

Never  Known  to  Fail  or  Lose  a  Wire. 

THIS  ILLUSTRATION  SHOWS  THE  OUTER  CASING  CLOSED 

Simplifies  testing  and  transposing  of  lines; 

it  occupies  but  a  small  space;  the  only 

cost  of  maintenance  is  fuse  wire. 

Write  Now  For  Descriptive  Matter. 

THE  MOON  MFG.  CO. 

45-47-49  S.  Canal  St.,      CHICAGO. 
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HENRY  A.  COIT.  uclede  bldg.,  ST.  LOUIS, 


ORGANIZATION 
CONSTRUCTION. 


INVESTIGATES    AND    FINANCES 


TELEPHONE  PROPERTIES. 


INVITES 
CORRESPONDENCE. 


KOKOMO  TELEPHONES 

AA/III  Sa^isf^y  YOU. 

NOTHING  IN  FRONT  OF  THIM. 
Writ*  ns  for  yarticalars. 

KOKOMO  TELEPHONE  &  ELECTRIC  MFB.  CO., 

^S:  KOKOMO,  IND. 


Continental  Telephone  Construction  Co. 

GENERAL  CONTRACTORS  FOR  TELEPHONE,  ELECTRIC 
LIGHT,  HEAT  ANO  POWER  PLANTS. 

TACOMA  BLDC,     CHICACO. 


THE    IMPROVED 

GRIGGS  DESK  TELEPHONE 

HOLDER  AND  BRACKET. 

(Patent  applied  for.) 

It  is  indispensable  to  every  one  using  a  telephone 
on  a  desk.  Saves  its  cost  a  dozen  times  over.  Is 
both  a  time  and  money  saver.  Bavea  time  and 
trouble  of  lifting  phone  off  desk  when  locking  it, 
or  placing  on  desk  after  being  unlocked.  No  neces- 
sity for  using  desk  slide  as  holder,  and  th'us  pre- 
venting access  to  drawers.  No  handling  of  phone 
at  all  necessary.  No  more  accidental  upsettiog 
and  breaking  oC  phone,  as  our  improved  telephone 
holder  prevents  it  all .  Tour  telephone  instantly  in 
place  when  needed,  and  just  ag  quickly  out  of  the 
way  when  not  wanted.  Its  merit  must  appeal  at 
once  to  every  telephone  user.  Price  8200.  Guaran- 
teed to  give  satsifaction.  Can  be  adjusted  to  fit 
any  size  base.  Discount  to  the  trade.  Local  repre- 
sentatives wanted  in  everj-  city  of  the  United  States. 

THE  GRIGGS  MFG.  CO..  79  Fifth  Ave.,  Chicago. 


2  BATTERY  CALL  TELEPHONES  $4.50 


GOOD  FOR  600  FEET. 

METALLIC  LINE  FOR  INTERIOR  USE. 


2  MAGNETO  CALL  TELEPHONES  $7.50 

GOOD    FOR    3    MILES. 

SINGLE  IRON  WIRE  FOR   PRIVATE   LINES, 

BATTERIES  ARE  INCLUDED. 

FARR   &    FARR, 

110  W.  JACKSON   BLVD.,         CHICAGO. 


Wright  Cable  Hanger. 

SEND  FOR  SAMPLES  AND  PRICES. 

R.I.  TELEPHONE  &  ELECTRIC  CO., 

PROVIDENCE,  R.  I« 

Mention  this  paper. 


A  dollar  is  made  up  of  100  good  cents. 

An  hour  contains  60  valuable  minutes* 

You  will  show  good  sense  and  save  valu- 
able minutes  by  using  one  of  our  direct- 
reading  ohm  meters. 

Our  ohmmeters  are  acknowledged  the  best. 


F.  B.  SAGE  (a  BRO., 
123  LIBERTY  ST..  NEW  YORK. 


SOMETHING  NEW. 


Intercommunicating  Telephone,  Automatic 
Button  Switch,  Automatic  Reset,  Common 
Return  or  Metallic  Circuit  Battery  or 
Magneto  Call,  Individual  or  Centralized 
Talking  Batteries. 


THE    MOST    PERFECT    INTERCOMMUNICATING 
TELEPHONE    EVER    MADE. 


Manufacturers    of    Highest-Crade    Telephones   and    Switchboards    for 

Exchanges,  Toll  Lines,  Interior  Systems,  Hotel 

Equipment  and  Street  Railways. 


COUCH    ^    SEELEY    CO. 

26   BINFORD   STREET,   BOSTON,   MASS. 

We  are  sole  makers  of  genuine  Couch  &,  Seeley  Co.  apparatus. 


March  8,  1902 


WESTERN    ELECTRICIAN 


19 


w — ^i 


BALL 


ENGINE 


CHICAUO  OFFICE: 

1526  Monadnock  Building. 


IMGIIME    CO., 

ERIE,   PENNSYLVANIA. 


The 

Pioneer 

Limited. 


Famous 
Train 
of  the 
World, 


Chicago— St.  Paul— Minneapolis 

VIA 

The  St.  Paul  Road. 

(Chicago,  Milwaukee  &  St.  Paul  Ry.) 

Equipment  and  Service 
Unequaled. 

Time  tables,  maps  and  information 
furnished  on  application  to 

F.  A.  MILLER.  General  Passenger  Agent, 
Chicago.  III. 


HIGH-GRADE 


ENGINES 

VERTICAL  AND  HORIZONTAL. 
AUTOMATIC  AND  THROTTLING. 
BELTED  OR  DIRECT  CONNECTED. 

GUARANTEE   PERFECT    REGULATION    FOR     ELECTRIC     LIGHTING 

AND   POWER   SERVICE   FROM    2   HORSEPOWER 

TO   50  HORSEPOWER. 

W.  BAYLEY  &  SONS  CO., 

niLWAVKEE,   WIS.,  V.  S.  A. 


GRAPHITE  RESISTANCE. 

Graphite  resistance  in  rods,   tubes  or  otherwise.     Any  resistance 
wanted — one  ohm  to  one    million    ohms.      Write    for    particulars. 


JOSEPH  DIXON  CRUCIBLE  CO., 


Jersey  City,  N.  J. 


CHICAGO   AND   FLORIDA  SPECIAL. 


Via  Big  Four  Route. 

Through  sleeping  car  from  Chicago  to 
Jacksonville  and  St.  Augustine  commen- 
cing Jan.  6,  leaving  Chicago  i  p.  m.  daily, 
exceptSunday,  from  Central  Station,  arriv- 
ing Cincinnati  9:05  p.  m.,  Jacksonville 
8:15  and  St.  Augustine  9:30  next  evening. 

ONE    NIGHT    OUT. 

For  further  information  address  J.  C. 
TUCKER,  G.  N.  A.,  234  Clark  Street. 
Chicago. 


Arc  Yoo  Alive? 


STEAM  AND  POWER 


PUfflPiNG  MACHINERY  f 


AIR  COMPRESSORS, 

VICTOR  TURBINE  WATER  WHEELS. 

OIL  MILL  MACHINERY  AND 

FILTER   PRESSES. 

SfilwcllBierceSSmithVaikCq 

Dayton  Ohio,U.5.A. 


f)iE£KnOUll»BIP$| 

MEEMG 


Through  the  generosity  of  the 
founders  and  of  several  prominent 
manufacturers,  the  Trustees  are 
able  to  award  each  year  a  limited 
number  of 

Free  Scholarships 

in  Mechanical,  Electrical,  Station- 
ary, Locomotive,  Marine,  Textile 
Engineering,  Heating,  Ventilation 
and  Plumbing,  including  Mechani- 
cal Drawing.  The  scholarships  for 
igo2  are  now  available  and  applica- 
tions will  be  considered  in  the  order 
received. 

Further  information  and  hand- 
hook  describing  courses,  methods 
and  regular  ter?ns  zuill  be  sent  to 
any  reader  mentioning'  the  West- 
ern Electrician. 

AniGrican  School  of  Correspondence, 

{Chartered  by  the  Commonwealth 
0/  Massachusetts). 

BOSTON,    MASS.,  U.  S.  A. 


JEFFREY 


ELEVATING, 
CONVEYING, 
POWER 
TRANSMISSION 


FOR  CATALOGUE, 


THE  JEFFREY  MFG.'CO. 
COLUMBUS,  0.  ■ 


SAMSON  TURBINE 

UPRIGHT  AND  HORIZONTAL 

FOR 

ELECTRIC  POWER  and  LIGHTING  PLANTS. 

SPECIAL  FEATURES: 

Higb  Speed  and  Efficiency,     Great  Strength.    Balanced 
Gate.    Close  Be^ulation  and  Steady  Motion.     Great  Power  in 

limited  penstock  room.  Special  attention  given  to  designing  for 
difficult  situations.  Write  lor  pamphlet  I,  stating  youx  Head  and 
Power  requiied. 

lAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.  S.  A. 


When  In  search  of  a 
position  advertise  in 
the 

Western  Electrician. 


Faster  than  ever 
to  California 


CHICAGO 

&  NORTH-WESTERN 

RAILWAY 


THE  OVERLAND  LIMITED  leaves 
Chicago  6.30  p.  m.  daily  via  Chicago- 
Union  Pacific  &  North-WeMem  Line,  ar- 
rives San  Francisco  5.15  afternoon  of 
third  day  and  Los  Angeles  7.45  next 
morning.  No  change  of  cars;  all  meals 
in  Dining  Cars.  Buffet  Library  Cars 
•with  barber.  The  best  of  everything. 
The  Pacific  Express  leaves  10.30  p.  m. 
daily.  Tourist  Sleepers  daily  to  Califor- 
nia and  Oregon  and  personally  conducted 
excursions  every  Wednesday  from  New 
England.  Send  4  cents  postage  for 
"California  Illustrated"  to  Chicago  & 
Nqrth-Westem  Railway, 


4fli  Broftdway,  .  New  York 
i»i  Chei't  St..-  PhiladelphU 
jt»  Wuhlogtan  St.,  Boston 
•01  M&b  St.,  .  •  BnflUo 
tnOukSC*    •     Oio^go 


435  ViBc  St.,  •  Cincinnati 
507  Smithficld  St.,  Pfttabure 
■34  Superior  St.. .  Clerdand 
X.  Compua-Martlus,  Detroit 
*  lCla(St.,But.Taronto,0&t. 


REG-TRADE MAF?KS    JhE  PHOSPHOR  BRONZE  SMELTINGCO.QMITED, 

2200  WASHINGTON  AVE.,PHILADEl.PHIA. 

\      "ELEPHANT  BRAND  PHOSPHOR-BRONZE" 

_        ■|NG0TS,CASTINGS,WIRE,RODS,SHEETS,ETC. 

"9/ic,sU3ic..yJ'  —DELTA    METAL 

V?\      ^         CASTINGS,  STAMPINGS  and  FORGINGS 
/dELTav  original  and  SoleMakers  in  the  U.S. 


ml 


rSheetSteel  Indian  CanoesV 

f  NoB-ainlubla &ad tadestrnctible.  Ufeetlong, 89 Inch bous.  B 

|Twenty.Two  Dollars,  Net    SS^k^^sEWtJ 

%jr.H.MUlJXW8.  ■IDepotBL.8ALEM,OHI<K# 


THE  ALTON'S   ENGrNEER. 

If  "yOTT  ■WTLL  SBNI>  'X'ilM  ADDREJSS 
OF  A  PERSON  "WHO,  TTITHIN  A  TEAR, 
'(VILI.  HAVE  TJSH  FOR  THE  CRIOAGO 

&;  Alton  Railway 


{TERRITORY  COVERED  OUTLINED  IN 
ABOVE  SIAIP),  "WE  "WILL  MAIL  TO  TOTS 
A    PICTtTRE,  4>/%'S,^    INCHES,    OF  THB 

Alton's  Engineer.  If,  in  addi- 
tion, YOtJ  ^VILL  TELL  trs  IN  'WHAT 
PUBLICATION  TOU  READ  THIS  AD- 
VERTISEMENT, ^VE  "VFILL  SEND  TO 
YOU  A  PAMPHLET  ABOUT  THE  BIGh- 
GBST  CA>rEKA  IN  THE  WORLD. 

Geo.  J.  Charlton. 

GjBKBBAX.    PASaCNOER    AOBKT.    CHICAGO    At 

AryroK  Rai£,wat, 
OSIOAGO,  IXJ^INOXS. 
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CEDAR  PDLESandTIES 

GOOD   MATERIAL,        PROMPT    SHIPMENTS,  FAIR  PRICES 

/CHEBOYGAN^    MICH. 
,     <    MENOMINEE,    MICH. 
V.WEST    SUPERIOR.      WIS. 

E.E.NAUGLE    TIE   CD. 

155  ADAMS  STREET  CHICAGO. 


Please  Henrion   v^esrem  Electrician    v^hen  'writing. 


HOUSTON  &  LIGGETT 

Are  headquarters  for  red  cedar  and  chestnut 
telephone  poles,  fence  posts,  barn  poles,  railway 
and  highway  piling,  locust  Insulator  pins,  and 
all  kinds  of  hardwoods. 

Mala  Office:  Lewisburg,  Teno.  Yards:  Colam- 
bla.  Texas;  Nashville  aod  Lewisburg,  Tenn. 


GASOLINE  MOTORS 


-FOR- 


BIGYCLES,  VEHICLES,  LAUNCHES. 
LOWELL  MODEL  CO., 

NORTH    CHILMSFOBD.    MASS. 


ANDERSON  &  SONS, 

)6MacombSI.,  Detroit,  Mich. 

Digging  Sets,    Arm  Braces,     Guy  Roda, 

Pole  Steps,  Etc.,  Etc. 

Tools  and  Iron  Work  for 
TELEPHONE   AND    RAILWAY    CONSTRUCTION. 


I 


WE  CAN    CONNECT 


you  Willi  a  good  thing.  The  line- 
man's connectors  or  clamps  in  the 
GREEN  BOOK  of  Hardware  Specialties.  No  lineman  can  afford  to  be  without  one. 
They  are  made  from  Swedish  Electro  Boracic  Steel.  Spring  tempered  handles  with 
round  edges.  They  will  not  wear  out  the  clothes.  The  best  that  mechanical  skill  can 
produce.     Fully  warranted. 

SMITH    &    HEMENWAY    CO. 

Manufacturers  of  Cutlery  and  Hardware  Specialties. 
ASK  YOUR  DEALER  FOR  THESE  GOODS. 


UTICA  DROP  FORGE  &  TOOL  CO. 

Manufacturers  of  Nippers  and  Flyers. 
296  BROADWAY,  NEW  YORK  CITY. 


THEHOLCOMB-LOBB  COMPANY; 

)    CEDAR  POLES  d^  POSTS    I 

**  745   HARgUCTTC    BLDC.  CHICAGO   ILl..  '^ 


BUY 


Your  Electrical  Books  of  the  Electrician 
Publishing  Co.,  Suite  gio  flarquette 
BIdg.,  Chicago.  You  will  save  TIME  and 
MONEY  by  doing  so 


R.  H.  LEAVITT,  CAPRON,  ILL, 

MANUFACTURER  OF 

CROSS  ARMS,  PINS  and  BRACKETS. 

iM-inch  Oak  Pins,  painted,  at 
$6.00    Per   1,000,  Net. 

If  you  have  not  bought  of  us  before  give  us  a  trial. 


M.KLeiN    &  510N. 

LiNE  BUILDERS'  TOOLS. 

Our  Tool  Book  tells    about  them. 
It  Is  of  Interest  to  all  linemen.  Qet  a 
copy  now,     FREE. 
Headquarters  for  Linemen's  Tools. 


CHICAGO.  ILL. 


PLACE    YOUR 

"Want"  and  "For  Sale" 
advertisements  in  the 

WESTERN  ELECTRICIAN. 

Immediate  Returns. 


TO 
THE 


GREAT  NORTHWEST 


The  Wisconsin  Central  Ry.  will  take  you  there 
In  proper  shape.  Daily  trains  at  convenient 
hours  leave  Chicago  from  Central  Staiion.  12th 
St.  and  Park  Row  (Lake  Front),  for  St.  Paul, 
Minneapolis,  Ashland.  Dulutb  and  the  North- 
west. Pullman  Sleepers  are  attached,  and  meals 
In  dining  cars  are  served  a  la  carte.  Nearest 
ticket  agent  can  give  you  further  Information. 

JAS.  C.POND, 

Gen'l  Pass.  Agent, 

Milwaukee,  Wis. 


ASK  FOR 
.     THI3 


AWARDED  HIGHEST 
MEDAL  ON  TOOLS 
AT  PARIS  EXPO-  - 
SITION  OF 
1900.    /. 


AWARDED 
HIGHEST 
MEDALONTOOLS 
AT  PAN-AMERICAN 
EXPOSITION 

THE  DICKE  TOOL  COMPANr. 

FACTORY:  DOWNERS  GROVE.  ILL. 

Eastern  OHice:  J.  E.  Way.  Manager, 

39  Corllandl  Street.  New  York. 

Tlios.  G.  Grier.  Electrical  Biiirding'.    Ctiicago. 

St.  Louis  Onice:  W.  N.  Malllievvs  *  Bros  . 

320  N.  Bill  Street. 


BUY  YOUR  BOOKS 

FBOU  THB 

Electrician  Pub.  Co..  6 1 0  Marquette  BIdg.,  Chicago. 


Through 
Colorado 
and  Utah 

AND  '.Ur-TCDKI^ue 


OEFer  to  the  tourist 
and  the  trans-continental  traveler  the 
choicest  resorts  and  the  grandest  scenery  In 
Colorado,  Utah  and  New  Mexico.  This 
route  has  two  separate  and  distinct  lines 
through  ibe  Rocky  mountains,  all  through 
tickets  being  available  via  either.  The 
direct  line  to  Cripple  Creek,  the  greatest 
gold  camp  on  earth.  Three  trains  dally  with 
through  Pullman  palace  and  tourist  sleeping 
cars  between  Denver.  San  Francisco,  Los 
Angelesand  Portland,  and  Chicago,  St.  Louis 
and  San  Francisco.  The  best  line  to  Utah, 
Iduho,  Montana,  Oregon  and  Washington 
via  the  "Ogden  Gateway."  Write  S.  K. 
Hooper,  G.  P.  &  T.  A..  Denver,  Colo.,  for 
illustrated  descriptive  pamphlets. 


Do  You  iOfOMf 


how  fascinating  English  history  really  is?  That  England,  during  the  past 
thousand  years,  has  given  to  our  literature  more  heroes  and  heroines  than  all 
the  rest  of  the  world  and  ages?  What  do  you  know  of  the  private  and  per- 
sonal lives  of  her  queens,  who,  as  well  as  being  stately  sovereigns  with  pas- 
sions of  love  and   hate,  were  living,   palpitating  women? 

Do  you  know  of  that  king  and  queen  who  stood  barefooted,  and  "all 
naked  from  their  waists  upward,"  in  the  great  hall  of  Westminster?  Or 
what  plumber's  dog  licked  the  blood  of  a  king?  Or  why  Henry  VII  hanged 
his  four  English  mastiffs  as  traitors?  Or  what  king  apologized  for  taking 
so  long  to  die?    Or  why  Marlborough  and  his  duchess  were  disgraced? 

Do  you  know  the  story  of  Thomas  a  Becket  and  the  Emir's  daughter? 
Of  fair  Rosamond  Clifford's  bower  in  the  labyrinth  at  Woodstock,  and  the 
telltale  silken  thread  on  Henry's  golden  spur  that  led  to  her  becoming  a  nun? 
Of  Richard  II  and  the  fatal  trap-door  of  Vidomar?  Of  the  dreadful  warning 
that  hung  over  the  bed  of  Isabella  of  Angouleme?  Of  the  queen  who  was 
discovered  in  London,  disguised  as  a  cook-maid? 

Do  you  know  how  the  mere  fact  that  the  Duchess  of  Marlborough  putting 
on,  by  mistake,  the  queen's  gloves,  changed,  as  Voltaire  says,  the  destinies  of 
Europe?  Or  why  the  great  Elizabeth  and  her  prime  minister  had  to  deal 
secretly  with  Catherine  de'  Medici's  tailors?  Or  what  that  which  passed  be- 
tween "Nan"  Boleyn  and  King  Hal  beneath  the  yew-tree  in  the  cloistered 
shade  of  Sopewell  nunnery,  meant  to  Wolsey? 

Those  who  are  interested  may  have  specimen  pages  of  a  work  that  will 
show  how  English  history  may  be  had  in  quite  a  different  way  from  that 
presented  by  Hume,  or  Rapin,  or  Macaulay,  or  Guizot,  or  Hallam,  or  Froude. 

PAMPHLET  SENT   OM   REQUEST 

GEORGE  BARRIE  &  SON,  Publishers 

1313  Walnut  Street  Philadelphia 

agents  wanted- liberal  commission 
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CEDAR    POLES 

LINDSLEY  BROTHERS  COMPANY   WHOLESALE  PRODUCERS 

MENOMINEE, MICH.  PORTLAND,  OREGON     &  SPOKANE. WASH.     50-FDOT    TO  BO-FOOT    POLES    OUR  SPECIALTY 


NOW 


YOUHADYOUR   POLE    ORDERS 

BEHER  AND 

SENDUSYOUR   TIE   ORDERS 

Prices  are  advancing  rapidly  and  "the  early  bird  catches  the  ■worni "  this  seasoa 
as  never  before.    SEND  YOUR  INQCIKT  TO-DAY. 

MALTBY  LUMBER  CO.,  BAY  CITY,  MICH. 


CEDAR  POLES,TIES,  POSTS, ETC. 

A  complete  stock  of  these  commodities  con- 
venient tor  immediate  shipment.  It  will  pay 
you  to  favor  us  with  your  inquiries 


SUCCESSORS  TO 
THE  PORTER-MORSE  CO. 


THE  MORSE  CEDAR  CO. 


PRTKCIPAL  OFFICES, 
SAOINAW,  MrCll. 


IPa^XaW^  (SN^'tjO>/6jU   §lM>^kVVV«V  ftKMTW  ^ 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  IP  to  80  ft. 


BERTHOLD 
&  JENHINGS, 

8Tk  LOUIS. 

Chemical  Building. 


CROSS 
ARMS. 

LONC  LEAP 

PINE  AND  FIR. 


RED  CEDAR  PILING,  POLES  AND 
POSTS,  all  lengths.  J.  P.  MEEEDITH 
CEDAR  CO.,  Memphis,  Tenn. 


Cool 
Colorado 


Colorado  in  Summer  is  the  most  delight- 
ful place  on  earth.  Its  climate  is  simply 
incomparable,  while  its  magnificent  moun- 
tain scenery  is  said  to  excel  the  Swiss  Alps. 

There  are  many  attractive  resorts  in 
Colorado,  some  right  in  the  heart  of  the 
Rockies  and  others  along  the  foot-hills. 
Every  taste  and  every  purse  can  be  suited. 
Shall  we  send  you  a  copy  of  our  beautiful 
book,  "Picturesque Colorado?"  Sendthree 
cents  in  stamps  to  prepay  postage  to 

T.  E.  FISHER,  Gen.  Passenger  Agent, 
Colorado  &  Southern  Railway, 

Denver,  Colo. 

P.  S. — Ourother  handsome  books,  "Resorts  in 
Platte  Canon"  and  "  Colorado  Beauty  Spots,  "  sent 
for  three  cents.  T.  E.  F. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Urg.  Stock  Conitintly  m  Hin4. 


Poles 


POLES 


W.  C.  STERLING  &  SON, 

MONROE,  MICH. 

EleTSD  Pole  Tardi  In  Michletn. 


TIES. 


Wltotesai*  Pfoduceri  for  M  raart. 


rrn  A  RpniRJOHMH.  FOWLER 

JL.U/\   \   I   UL.L.vy      ivo?-?  fishe/?  etoff-,,  ch/cago. 


CEDAR  POLES. 

Piling  and  Street  R.  R.  Ties. 

C.  H.  WORCESTER  CO., 

MARINETTE,  WIS. 

Producers  and  Wholesalers  of  White  Cedar  Products. 


POLES,  TIES,  POSTS. 


THE  PORTER  CEDAR  CO., 
SAGINAW,   MICH. 


PRODUCERS,         We  want  your  inquiries  always. 


SOUTHERN 


White  Cedar  Poles 


■  J  ■■  ■■     ■     II  1_  I  I  ■■  '"'^   ^^^''  ''"'-^   '"  ^**^  MARKET  FOR 

''"''■    ■■  ^■■■"    TROLLEY  &  ELECTRIC  LIGHT  WORK. 

Yellow   Pine   Cross-Arms,    Locust  and   Oak   Pins. 

Large  Stock  Always  on    Hand.      Ask  for  Prices. 
STANDARD  POLE  A.  TIE  CO.,  No.  44  Broad  Street,   New  York,    N.   Y. 


The  business  of  the 
Western  Electrician  for  the 
year  1901  was  the  largest  in 
its  history  of  fifteen  years. 


WE  MAKE    A    SPECIALTY    OF 
WESTERN  POLES. 


LONS  LENGTHS   TO   80   FEET. 

SHIPMENTS  MADE  DIRECT  FROM 
IDAHO. 


CEDAR  POLES 

CARNEY  BROTHERS  COMPANY, 

6IO   Chamber  of    Commerce,   CHICAGO,  ILL. 


YARDS  AT: 

DULUTH,  MINN.       BALL  CLUB,  MINN. 
BLUEBERRY,  WIS.  DEER  RIVER.  MINN. 
CORONA,  MINN.        60WAN,  MINN. 
YORK,  MINN.  BUCK  DUCK,  MINN. 
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Westinghouse 

A.  C.  Fan- 
Motors. 

Operate  year  in  and  year  out  without  giving 
trouble.  They  are  practically  indestructible — 
without  commutator  or  brush. 

50  and  100  volt  circuits. 
7200  and  16000  alternations. 


Westinghouse    Electric 

and  Manufacturing  Co.,  Pittsburg,  Pa. 


I 


Sales  Offices  in  All  Large  Cities. 


85-jl 


The  Telephone  Compaay  of  America 

Long  Distance,  Central  Energy  System. 

The  only  up-to-date  100  per  cent,  system,  full  patent 
protection. 

The  only  first-class  system  at  a  cost  admitting  of 
no  competition. 

The  only  system  that  can  be  supplied  to  the  public 
at  two  cents  per  call. 

The  only  system  that  can  be  installed  in  every 
house,  office,  mill,  shop  or  other  place  of  business  at 
two  cents  per  call  and  insure  shareholders  a 
handsome  profit  on  their  investment. 

The  aim  of  the  Telephone  Company  of  America 
is  to  place  a  telephone  in  every  house  and  place  of  busi- 
ness and  to  limit  the  charge  for  its  use  to  two  cents 
per  call,  the  same  as  for  sending  a  letter. 

Installation  on  this  plan  admits  of  no 
competition. 

By  this  system  the  telephone  service  will  be  in- 
creased to  twenty  times  its  present  volume,  its  value  to 
investors  will  be  many  times  greater  than  that  of  any 
other  system,  while  the  cost  of  service  to  the  public  will 
be  only  two  cents  per  call,  or  one-third  the  lowest 
present  rates. 

The  central  office  and  station  telephone  apparatus 
are  of  the  highest  excellence  in  quality  and  appearance. 

For  particulars  write  or  call  at  the  office  of 

THE   TELEPHONE  COMPANY  OF  AMERICA 

719-721  Thirteenth  Street  N.  W.,  WASHINGTON,  D.  C. 


Write   for   a 


Catalogue 


describing   the  features 
of  the  .  .  . 

UNION 

TELEPHONE 
SWITCHBOARD 


Every  point  in  design  and  oper- 
ation meets  the   most  ex- 
acting demands  of 
modern 
switchboard    practice. 


TMI 


Union  Switchboaril  Co 
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FORT    WAYNE    ELECTRIC    WORKS 


(INCORPORATED) 


-MANUFACTURERS  OF- 


GENERATORS  FOR  LIGHT-and  POWER. 


Equipped  With 
Laminated  Field  Pole 
Pieces,  Cast  in  Frame 
by  Special  Process, 
Insuring  Perfect  Mag- 
netic Circuit. 


Armature  of  the 
Laminated  Ventilated 
Type,     Highly     Effi- 
cient.  Low  Tempera- 
ture Rise. 


FORT  WAYNE, 


■•WOOD"  TYPE  L.  B.  B.  C.  GESERATOR. 
-MAIN     OFFICE     AND     FACTORY- 


BRANCH    OFFICES: 


BOSTON.  MASS..  .518  Exchange  Bldg, 
PHIL.IDELPHIA,  PA..  101  The  Bourse. 
SYRACrsE,  N.  v.,  717  Uillaye  Uldg. 


PITTSBURG,  PA..  902  Elflh  Ave. 
•CIXCISKATI.  OHIO,  402  Neave  Bldg. 
ST.  LOUIS.  MO.,  818  Lincoln  Trust  Bldg. 


CHICAGO,  ILL.,  623  Marquette  Bldg. 

ST.  PAUL,  MINN.,  81  ,  GermaniaLlfe  Bldg. 

GRAND  RAPID',  MICH.,  222  Houseman  Bldg. 


INDIANA. 


ATLANTA, GA..  8  S.  llroad  St. 
NEW  YORK,  >-.  Y..  40  New  Si. 
YOKOHAMA,  .JAPAN,  Basnall  and  IHllcs. 


The  Inspector 


♦ 
♦ 

i 

♦ 

♦ 

♦ 
♦ 


\ 


AND 


Trouble  Man.  i 


By  A.  E.  DOBBS. 

Full  of  information  and  diagrams  for  the  operator, 
exchange  owner,  exchange  manager,  inspector,  trouble 
man,  lineman. 

A  complete  description  of  telephones  and  their 
troubles.  How  to  find  and  remedy  them,  together 
with  working  plans  for  exchange  construction,  complete 
with  diagrams  of  all  up-to-date  telephones  and  switch- 
boards. 

This  is  a  practical  book,  wjritten  in  plain  language, 
and  for  anyone  interested  in  telephony. 

Mailed  anywhere  on    r|\Ip     f^Al    IAD 
receipt  of  pric«  .  .  .    UilJu     l/V/lwlw/lIV. 


No    technicalities. 


Substantially  bound    in  cloth. 


\  ELECTRICIAN  PUBLISHING  CO.,  \ 

S  SIO  MARQUETTE  BUILDING,  CHICAGO.  ♦ 

I i 


STORAGE  BATTERIES 


..FOR.. 


Lighting  Plants,  Raiiroati 
Cars  and  Bu il d ingsm 

FOR  AUTOMOBILES  #  POWER 
THE  ONLY  BATTERY  FOR  PRACTICAL  PURPOSES. 

WE    IMAINTAiN    AND    GUARANTEE 
ALL  OF  OUR  LINES  OF  BATTERIES. 

ESTIMATES  FURNISHED  FOR  ANY  CAPACITY. 


United  States  Accumulator  Co., 

951  MAKtiUKTXi;  B  I'lI^BI JVC},  CHICAftO. 
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KARTAVERT. 

HARD  AND  FLBXIBLE  FIBER  IN  SHEETS,  RODS  AND  TUBING. 

For  Electrical  and  Mecbuclcal  PuriKwes,  Railway  Dust  Guards,  ^f'ashers 
and  Packln^'^i.    Pateni  Insulating  Cleats. 


MANUyACTl-RKD  BT  . 


THE  KARTAVERT  MANUFACTURINB  CO.  Wilmington.  Dil. 


Direct  Reading  Ohiameter. 


■^O'JR    STYLES. 

A.  a'ise^  o(  work.     For  s*ie   hy 

all  M  ,  Write  for  ctrcuUr  tu 

ILLINOIS  ELECTRIC  SPECIALTY  COMPANY, 

610-612  Taeoma  BIdg.,  Chlcigo. 


VULCANIZED  FIBRE. 

Highest  grada  fof  electrical  insulation  and  mechanical  pufpous,  in  sheet], 
iuKt,  rods  and  special  shape*.     Catalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -    Wilmington,  Del, 


HAZARD  MANUFACTURING  CO., 

Wires  AND  Gables. 


FiatortrowNiNj  j-dced. 

PuIleVScanbe  around onthe 

'Gardner 

1         GRINDER 

vvy 


HIGH-GRADE  RUBBER- 

COVERED, 

WEATHERPROOF 


MAGNET.  OFFICE,  ANNUNCIATOR  WIRE. 

Bbicbsai.  Office  akdWqbes,  Mkw  Tobk  Oppics,  Chicago  Ofticx, 

Wllkesbatte,  Fa.  CO  De;  St  Uol-2  Marquette  BlilK 


F='l;"-«SLYi°: 


'HARLE 

N  CftNALST- 
CHICAGO   ILL. 


'^'''-5^0RM£TAlWOP^M 


STURTEVANT 

'BLOWERS 


ARE  BVILT  IN  ENDLESS  VARIETY 


^  If 

wSS^^ 

^^^ 

HIGH    PRESSURE    BLOWERS    FOR 

Cupola  Furnaces  and  Forces  are  capable  of  producing 
pressures  up  to  16  ounces  per  square  Inch.  The  shells  are 
of  cast  Iron,  the  shafts  ol  hifch-grade  steel,  carefully  finished, 
and  the  wheels  of  thin  galvanized  sted  modnted  on  extra 
strunjE  Brm5  and  accurately  balanced.  The  great  length  and 
special  oiling  features  of  the  Journal  boxes  render  thein  prac- 
tically non-heatabte.  They  can  be  arranged  on  adjustable 
beds    5o    that    l>eUB    can    be     tightened     white    running. 


B.  F.  STURTEVANT  CO. 


Now  York 


BOSTON.  MASS. 

Phll^elphta  Chicago 


GARR  COMMUTATOR  TRUING  OEYICE. 

DIRECTLY  AHACHABLE  TO 
ANY  MACHINE  HAVING  A 

REMOVABLE  BEARING   CAP. 

Built  in  Two  SIzea 
TYPE  A. 

[-.,  f.,^,   ,  |,    .^    ('ommuta- 
:  unu 

TYF»-,  ^, 


i  G.  &  H.  BURNETT  COMPANY 

^  PHILADELPHIA,  PA. 

MARCH  DAYS  ARE  DARK  DAYS 


I  Black  Diamond  File  Works  I 

^  Bat.  ises.  iBc  is*5.  JX 

*i  _^_____ 

^  Twilve 

^  Medals 

jji  Awarded  at 

2n  Inlernatlonal 

^  Expositions 

*»  OUJB  600U8  ABE  OS  8AI.E  IN  BTEBT  I^BADIWe  HABDWABK  cj 
%J  8TOBB  JK  THE  CHITEU  STATES  ANI>  CANADA.  ^ 

H.  BURNETT  COMPANY  | 

PHILADELPHIA,  PA.  ^ 


Save 
Your 
Eyes 


By 
Using 

the 


Kinsman  wDesk  Lamp. 

McLEOD,  WARdIcO.,"  rVoJiH  y 


^.CTRICAL  MAHUFACTURIN6  CO.,    AKRON,  OHIO. 


NEW    NATIONAL    CODE 

"I  XL" 

Triple     Braided    Weatherproof 
and  Slow  Burning  Wire. 

COMPLETE    STOCK   ON    HAND. 


St.  Louis  Electrical  Supply  Co., 


ST.    LOUIS. 


M.  Xn.      $3.00  Pe«  Aim.    SeK'ff„'^!S;i^'.."SSi'o"         CHICAflO,  MARCH  15 1902.  ^Si^^W^SS^?^^"     lO  Cuts  >  Copy.     Ho,  11 


imiDI     CV  INSULATED 

IIYIr^L*tA    WIRES  AND   CABLES. 

RUBBER  COVERED,  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 


WESTERN  sELLfNG  AGENT,    simpfcx  ElectHcal  Compsny, 

I  137  Mcnadnock  Block,  CHICAGO.  75-81    Cornhlll,  BOSTO  N,  K 


^ON'Ji 


1S8»— Paris  Kxposition, 
Xedal  for  Bnbber  Insolation. 

1893-World's  Fair, 
Hedal  for  Bnbber  Insniation. 


TRADSMARK. 


THE  STAXDARD  FOK 

BrBB£R  IXSIXATIOK. 

Sole  Manufacturers  of 


Okonite  Wires,  Okonite  Tape.Manson  Tape,  Candee 
THE  OKONITE  CO.,  Ltd 

S'&S- §!;:.'?«•.  ("""•«•        253  Broadwaj,  New  York. 


Weather' 
proof 


Wires. 


Geo.T.  Hanson, Gen'l  Supl, 
W.  H.Hodglns.Secy. 


INDIANA  RUBBER  AND  INSULATED  WIREGO., 

MANUFACTURERS  OF 

Paranit*  Rubber  Covarid  Wires  and  CabUs, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 

TELEPHONE,  TELEORAPH  AND    FIRE  ALARH  CABLES. 

All  Wires  ire  tested  «l  Ficlory.  JOSfKSBOBO.  1SI». 


CRESCENT  RUBBER  INSOLHEQ 
WIRES  AND  CABLES 

STatlonal  Code  standard. 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

Bs'Iarcuy'streET  '"^'"  """^  ^^  Factory.  TRENTON,  N.  J. 


STERLING    EXTRA    INSULATING    VARNISH. 

SterlInK  Extra  Black  Finishing  Taml»h, 

Sterling  BlackAlr  Drying  Varnish, 

Sterling  Black  Core  Plat©  Varnish. 


THE  STERLING  VARNISH  CO., 

PUIsUurg,  Pa.,U.S.  A. 


THE  STERLING  VARNISH  Ct., 

26  Colmore  Row.  Birmingham,  England. 


?ueen  $t  Co., 

lOlO  ChoBtmnt  St.,  Pliila. 

«80  MONON  BLIC  ColCAM. 


Acme  Testing  S*ts,  Que«n-Wlrt 
Switchboard  Instruments,  X-Ra( 
Focus  Tubes,  Induction  Cell*. 


rh*  Incandaacent  Lamp  Raplacer  and 
Cleaner  replaces  and  cleans  any  o.  p.  lamp 
at  anj  height  or  ancle. 

Incandescent  Electn'c  Light  Manipulator  Co., 
I  1 6  Bedford  St.,     Boston,  Mass. 


CONTINUOUS  RAIL  JOINT  COMPANY 
OF  AMERICA. 

GENL.  OFFICES:  CENTURY  BLOG.,  NEWARK,  N. ). 
OVER    TEN    THOUSAND 
(10,000)  MILES  IN  USE. 

Highest  A»ard  in  its  Class  at  Paris  Ex-position. 
19U0  and  I'an-Americau  Kxposltion.  Buffalo 
19ul!  


BARE    AND    INSULATED 

ELECTRICAL  WIRES 

OF  EVERY  DESCRIPTION. 
CROWN  RAIL  BONDS. 

See  our  Exhibit  at  the  Charleston  Exposition. 

American  Steel  &Wire  Co. 


CHICAGO 


NEW  YORK.         WORCESTER.         DENVER.  SAN  FRANCISCO. 


M 


2,000  IN  USE. 

Bipolar  uul  NalUpol&r  Xotor, 
fro-^  K  to  U  honepoww.  Dra*- 
mo«fromieUKht.t«TCOL  We  Mil 
or  rent.  Good  prollu  for  .^ent.. 
We  Betecl  Q>tMtJCa„ttlMI^ 


For  Porcelain  or  Clay  ln» 
sulating  Specialties,  such  at 
Bushings,  Knobs  or  Cleats, 
Address, 

THEAKRONSMOKINSPiPECO., 

MOCADORS^  OHIO 


l-T-E 

CIRCUIT  BREAKERS 


CUTTER  ELECTRICAL  CO.    PHILAnELPHU 


ERICSSON  SWITCHBOARDS 

Of  all  aiEPS.    Telephone*!  for  all  uses.    Write 
for  particnlar"- and  tell  yonr  needs. 

ERICSSON  TELEPHONE  CO., 

20B  Brr,5.rtw»v.  N6VW  YORK. 


LIGHT 


If  you  want  light  to  see  objects  below  the  lamp 
USE    SHELBY    LAMPS. 

16  C.  P.  Horizontal  are  1*  C.  P.  Vertical.   Other  makes  are 
7  C.  P.  Vertical. 


THE   COIL   DOES    IT-IT'S    FLATTENED. 


LIFE 


The   Longest   Life  at   Best   Efflciency. 
SHELBY       USEFUL       LIGHT      LAMPS. 

Pat.  Oct.  20,    I900. 
A   TRIAL   WILL    PROVE   OUR    CLAIMS. 

THE  SHELBY  BLECTRIC  CO.,  SHELBY,  O. 


WESTIIH  ElBcWcal  m\mm\  Co. 

""  — ^^^iH  iir „i_  D,,i.    ircicc-sr  ro     N    t 


Waverly  Park,  ESSEX  CO.,  N.  J. 


lUtioBhstrauBis. 


Tb«M  Instromeoto  txn 
bttMd  spoa  the  MmA  goo- 
mr^  prtaeti^ft  «ad  are  joat 
■■  Bccorate  ■■  oar  r^nUt 
StendArd    Portmble   Mrect 

■  Onrrent  ToHm«ten  mnd 
Ainizrt<«r»,  but  are  mach 
larscTf  and  the  working 
pftrta  are  lB«lo«sd  In  a 
neatly  designed,  dost-proot 

-  owMroo  oaae  vhlcfa  etteet- 
tT*l7  ahields  tiu»  losfem- 
Meats  from  dlatotbias  In- 
flo^xew  at  external  ma^- 


Weston  Stnodnrd  IDunltuted 

Dial  Station  Ammeter, 

Style  B.       "RushType.** 


-Eiiropeaa   Werton 

EleetTtc&l  iBBtruBWoK  Co..  Kit- 
iterttnwfe  Xo.  ffl,  „ 

Mention  the  Westejik  Electbtctax 


f eston  Siaadard 

portable  Direct  Beading 
Voltmeters  and  MUUvolt- 
meterfi-  Ammeters  and  3111- 
ammeters,  Wattmeters 
and  Voltmeters.  forAltcr- 
TiatXnz  and  Direct  Current 
CtrcniCe. 

Oar  portable  IcetnunenU 
are  recoenlzed  esetao'lardf 
throapliont  the  ciiillaed 
world. 

Oor  Semi-Portable  La- 
boratory Standard  Volt- 
meters and  Ammeters  are 
■tlU  b«ner. 

TUey  are  the  most  relia- 
ble, absolate  st&ndards  for 
Li^ratory  oae. 
LONDO?!— Elliott  Br.>«.,  X* 
101  St.  JlartlnsLftDe 


G.  W.  BissELL,  M.  E. 

Iowa  State  College,  Ames,  Iowa. 

Consulting  Mechanical  Engineer.  Lighting. 
Power.  Pumping  and  Healing  Plants  Tested 
and  DesIg7i»(J.  Economy  and  Power  Tests 
of  Engines  and  Boilers. 


CLASS   WOOL 


FOR  STORAGE  BAHERIES  AND  LABORATORY 
WORK,  FILTRATION  PURPOSES,  ETC. 

S2  alb.  DIecount  furnished  on  appllcallon. 
CLASS  WOOL  MFC.  CO., 


207  W.  Madison  St., 


CHICAGO. 


Faries  Adjustable  Holders, 

PORTABLES,  SHADES,  ETC. 


CATALOCUE  NO.  0  iust 
Isaued  will  be  mailed  up- 
on application. 


ABB  FAUZUAK  T* 
Alili    KLBCTBJ(CA1< 

pbofU:. 


FARIES    MFC.  CO.,  Decatur,  Illinois. 


WESTERN     ELECTRICIAN 


Marcli   15,   1902 


THE  BUNNELL  TELEGRAPHIC 

AND  ELECTRICAL  CO., 

I  10-120  BEEKMAN  ST.,  NEW  YORK. 

TELEGRAPH,    TELEPHONE,    RAILWAY    AND    ELECTRICAL    SUPPLIES. 

DIsfrict  Messenger  Call,  Police,  Patrol,  Watchman's,  Burglar  and  Fire  Alarm  Boxes  and  Equipment. 


FACTORIES,  NEW  YORK  CITY  AND  MILFORD,  CONN. 


NEW  FORM  PONY  REUY. 


STEEL  LEVER  LEG  KEY. 


GIANT  COMBINATION  SET 

Conslstlne  of  Aluminum  Levrr  Sounder  nnd  Sfeel  Lever 
Key  for  Private  Lines  and  Learners. 


STANDARD  MAIN  LINE  RELAY. 


LEARNERS'  LATEST  INSTRUMENT. 

Outfit  Condlstine  of  Instrument.  Battery,  Wire, 
Manual,  Etc. 


No    5  FIX     A<ABM  BOX 


THE  BEEKMAN  MEDICAL  BATTERY. 


THE  IMPROVED  NATIONAL  FIRE  ALARM  BOX 


OUR  INSTRUMENTS 
ARE  GUARANTEED. 

CATALOGUE  OR 
LEARNERS'  MANUAL 

FREE  ON 
RECEIPT  OF  POSTAGE. 


Burglar  Alarm  Box.    Small  Fire  Alarm       Burglar  Alarm  and 
Box.  Watchman's  Box. 


TrylOur 

Beekman  Dry  Cell, 
Beekman  Iron  Box  Bell, 
Beekman  Wire  and 
Beekman  Long  Distance 

Telephone. 
Unequaled  in  Quality  or 

Price. 
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TheElectric  Storage  BatteryGo. 

l=>|-||L.>VOKI_^IHI>\, 

HAS  INSTALLED  BATTERIES  OF  ^'CblOVibC  HcCUUtUlatOVS''  REPRESENTING  227,670  KILOWATT  HOURS'  CAPACITY 


For  Electric  Railway  Power  Houses  Central  Lighting  Stations.       -         -      61    Installations  Yacht  Plants.         •         -         -         -100  Installations 

and  Sub-Stations  -  -     161  Installations  Isolated  Plants,  -         -        417  Installations  U.  S.  Government  Plants    -         -         185  Installations 

and  has  also  sold  (or  Telegraph  and  Telephone  Service  over  30,000  cells;  lor  Car  Lighting  Service  over  15,000  cells. 

THE  WIDEST  EXPERIENCE  IN  STORAGE  BftTTERY  ENQINEERINO  IS  INSURED  IN  THE  ABOVE  STATEMENT. 

SEND    FOR    BULLETINS    DESCRIBING    TYPICAL    INSTALLATIONS. 


Sales       I  Philadelphia,  New  York.  Boston.  Chicaoo,  Baltimore.  St.  Louis,  San  Francisco,  Cleveland,  Detroit, 

Offices   \  Allegheny  Ave.  and  19th  St.       100  Broadwaj'.       60  Stale  St.     Marquette  Lfldg.     Eiinltable  BMg.      Waiuwrlgnt  Hldt;.       Nevada  Block.       New  England  Bldg.      Michigan  Electric  Co. 


GET 
YOUR 
MONEY'S 
WORTH. 

THE  KINSMAN  DOUBLE 
CYLINDER  PORTABLE  LAMP. 

Saves  Money.  Eyes.  Patience  and  Time. 

McLEOD,WARD&GO., 

27  THAMES  ST.,''INEW  YORK. 


CONDUIT 

AND 

FITTINGS 


made  in  the  same  factory  give 
the  best  results.  For  every 
type  of  Conduit  we  manufac- 
ture we  make  a  complete  line 
of  Junction  Boxes,  Outlet  Plates,  Fittings  and  Tools— which 
is  something  no  other  conduit  manufacturer  does.  Send 
for  Cataogue  No.  03404. 

SPR.AGUE  ELECTR.IC  COMPANY. 

Gener&l  Offices:  527-531  West  34th  St..  NEW  YORK. 


RHEOSTATS 

AND  1 

ELECTRIC    COINSTRGLLINC    DEVICES 

OF    EVERY    DESCRIPTION. 

THE  GUTLER-HAMMER  MFG.  GO. 


AGENTS : 

STURTEVANT  ENGINEERING  CO.,  LONDON,  ENG. 

KILBOURNE  S  CL«RK  CO.,  SEATTLE,  WASH. 


MAIN  OFFICES  AND  FACTORY:  BRANCH  OFFICES: 

MILWAUKEE.  NEW  YORK-CHICAGO. 


PLATINUM   FOR  CONTACT  POINTS  IN  ELECTRICAL  INSTRUMENTS. 
PLATINUM  FOR  TELEPHONES.    PLATINUM  FOR  ELECTRICAL  INSTRUMENTS. 
W«  tell  PUTINUM  in  any  quantity,  either  large  or  small.    We  buy  PLATINUM   or  anything 
containing  PLATINUM,  in  any  quantity. 


FOR    INCANDESCENT    LAMPS    AND    EVERYTHING    ELSE. 
:ba.k:e>ic   «&   oo., 

MANUFACTURERS  OF  PLATINUM   IN  ALL  SHAPES. 

Newark.  N.  1.  New  York  Office.  120  Liberty  Street. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Akron  Electrical  MfgCo — 

Akron  Smoking  Pipe  Co 1 

Amber  Electric  MfgCo 13 

American  Battery  Co 10 

American  District  Steam  Co..— 

Amer.  Electric  Fuse  Co — 

Amer.  Electrical  Beater  Co.. 10 

Amer.  El.  Telephone  Co 15 

American  Electrical  Works..  11 
Amer.  Reflt.  A  Lighting  Co  10 
American  School  of  Corresp..l3 
Amer.  Steel  &  Wire  Company  i 

Anderson  &  Sons,  W.  H 19 

Anderson  Tool  Co.,  The 9 

Arnold  Elec.  Power  Stat.  Co.   7 

Badt  &Co.,  F.  B 10 

Baker  A  Company 3 

Ball  Engine  Company 17 

Barnes  Company,  Wallace — 

Barnett  Company,  G.  iV  H 22 

Barrie  Jt  Son,  Geo 20 

Bayley  A  Sons  Co.,  W 17 

Berthold  i  Jennings 19 

Besly  &  Co.,  Charles  H.. 22 

Big4Ronte 17 

Bissell.G.  W 1 

Bossert  El.  Construction  Co..  9 
Brunt  Porcelain  Works.G.  F..  7 
Bullock  Electric  Mfg.  Co.. .8, 11 
Bunnell  Telegraph.  AElec-Co.  3 

Carney  Brothers  Company ...  19 

Central  Electric  Co 5 

Central  Manufacturing  Co.  .18 
Central  Telephone  &  El.  Co.  .14 

Century  Glass  Co U 

Chase-Shawmnt  Company...  13 
CUcago  &  Alton  Railroad ....  17 


CAN.  W.  E.R 17 

Chicago  Edison  Company 4 

Chic.  Fuse  Wire  &  Mfg.  Co. . .  9 
Chicago  House  Wrecking  Co. — 
Chicago  Insulated  Wire  Co..  1 

C,  M.  &St.  P.  R.  R 17 

Chicago  Telephone  Co 12 

Coit,  Henrj- A — 

Colorado  Lamp  Co.,  The 4 

Colorado  &  Southern  Ry 13 

Columbia  Telephone  Mfg.Co. — 
Continental  Tel.  Const.  Co..  14 
Continuous  Rail  Joint  Com- 
pany of  .\merica 1 

Couch  A  Seeley  Co — 

Crescent  Ins.  Wire  A  Cbl.  Co.  I 
Crocker- Wheeler  Company.. 21 

Cutler-Hammer  Mfg.  Go 3 

Cutter  Elec.  A  Mfg.Company  1 

T).  &.  W.  Fuse  Company — 

Dearborn  Drug  A  Chem.  Co..  9 
Diamond  ileter  Company  ..  J8 

Dicke  Tool  Company — 

Diehl  ilanufacturing  Co 6 

Dixon  Crucible  Co.,  Joseph.. 17 

Edison  Decorative  &  Minia- 
ture Lamp  Department 10 

Edison  Mfg.Company 9 

Edwards  A  Company 12 

Eldredge  Electric  Mfg.  Co . . .  .— 
Electrical  Engineer  Institute.lO 
Electric  ApplianceCompany.lo 
Elec.Motor  A  Equipment  Co  21 
Electric  Storage  Battery  Co..  3 
Electrician  Pub.  Company..  .14 
Ericsson  Telephone  Company  1 
Eureka  Electric  Company 15 


Faries  Manufacturing  Co 1 

Farr&Farr i2 

Federal  Electric  Company... — 
"hor  Sale"  Advertisements..  13 
Ft.  Wayne  Elec  Works.,  Inc.21 

Fowler,  John  H lU 

Franklin  Eng.  A  Elec.  Co....— 
Fulmer  Lumber  Co..  D.  M 19 

General  Electric  Company.. .  5 
General     Incandescent     Arc 

Light  Company 13 

General  Incand.  Lamp  Co — 

Genevieve  Company 11 

Glass  Wool  Mfg.  Company.. .  1 
Great    Western    Smelting   A 

Retining  Company — 

Gregory  Electric  Company  ..12 
Griggs  Manufacturing  Co — 

Hartford    Steam    Boiler    In- 
spection A  Insurance  Co..  .— 

Hazard  Manufacturing  Co — 

Hobart  Elec.  Mfg.  Company,.  1 

Hoffman,  G.  W 12 

Holcomb-Lobb  Co — 

Holmes  Fibre  Graph.  Co — 

Humphrey,  Henry  H. — 

Illinois  Electric  Specialty  Co,22 

Illinois  Maintenance  Co 12 

Incandescent  Electric  Light 

Manipulator  Company I 

Indiana  Rub.  A  Ins.  W.  Co . . .  1 
India  Rubber  A  Gutta  Percha 

Insulating  Company — 

Internai'l  Ccrres.  Schools 17 

International  Tel.  Mfg.  Co. ..15 


Jeffrey  Manufacturing  Co 


Johnston,  Thomas  J li 

Kartavert  Manufacturing  Co.— 
Kellogg  Swittihboard  A  Sup- 
ply Company 15,18 

Klein  A  Son,  Mathias 18 

Kokomo  Tel.  A  El.  M.  Co.. ..14 

Leather  Preserv.  M.  Corp  — 10 

Leavltt,  R.  H 18 

Leclanche  Battery  Company. 13 

Leffel  A  Co.,  James 17 

Lindsley  Brothers  Company.. 19 
Lowell  Model  Co — 

Maltby  Lumber  Company  — 19 
Manhattan  Elec.  Supply  Co..  5 

MatthewsA  Bro.,  W.  N 11 

McLennan  &  Company,  K . .  ..10 

McLeod,  Ward  A  Co 3 

MeredltbCedarCo.,  .1.  P....  19 
Metropolitan  Tel.  A  EI   Co. ..15 

Mica  Insulator  Company — 

Miscellaneous  Advs 12 

Moloney  Electric  Company,.  9 

Monarch  Fire  Appl.  Co — 

Monon  Railroad 17 

Moon  Mfg.  Co.,  The 15 

Morse  Cedar  Company 19 

Mullins,  W.  H 13 

Munsell  A  Co.,  Eugene 10 

National  Carbon  Company...— 
National  Conduit  A  CableCo.lO 
National  India  Rubber  Co — — 

NaugleTIeCo.,  E.  E 18 

New  York  Ins.  Wire  Co 9 


Oblo  Electric  Works 10 

OkoDite  Company,  The 1 


Osburn  Flexible  Conduit  Co.— 

Paragon  Fan  A  Motor  Co — 

Parsell  &  Weed 22 

Pass  A  Seymour 4 

Perkins  Elec. Switch  Mfg.Co.  4 

Perrizo&Sons 19 

Phillips,  Eugene  P 11 

Phillips  Insulated  Wire  Co.  .II 

Phcenix  Glass  Company — 

Phosphor- Bronze  S.  Co 17 

Pignolet,  L.  M 10 

Pittsburg  A  L.  S.  Iron  Co 19 

Porter  Cedar  Company 19 


Queen  &  Company 1 

Reisinger,  Hugo — 

Reliance  Electric  Company..  18 
Reynolds  Electric  Company.— 

R.  I.  Teleph.  A  Elec.  Co — 

Roebllng's  Sons  Co.,  J.  A 18 

Sage,  F.  B.  &  Bro — 

St.  Louis  Elec.  Supply  Co  ..  22 

Sargent  &  Lundy — 

Sawyer-Man  Elec.  Company. 20 

Schureman  A  Hayden 12 

Shelby  Electric  Company l 

Simplex  Electrical  Co., The. 1,10 

Smith  &  Hemenway  Co 1 1 

Smith  Co..  S.  Morgan 12 

Spies  Electric  Company 9 

Sprague  Electric  Company...  3 
Standard  Electric  Company..  10 

Standard  Pole  A  Tie  Co 19 

Standard  Uoderg.  Cable  Co..— 

Standard  ^'arnlsh  Works 9 

Stanley  Instrument  Co 9 

C9ee    1^&.&&    O. 


sterling  A  Son,  W.  C 19 

Sterling  Electric  Company,. .14 
Ster-ling  Varnish  Co.,  The....  i 
Stihvell-Bierce  A  Smitb-Vaile 

Company i.^ 

Stow  Mfg.  Company n 

Stromberg-Carlson  Tel.  Mfg. 

Company 15 

Sturtevant  Company,  B.  F...22 

Telephone  Co.  of  Amer.,  The.20 

Therien  Tool  Works .J3 

Thompson,  G.  L 11 

Torrey  Cedar  Company 19 

Triumph  Electric  Co 4 

United  States  Accumulat.  Co.22 

U.  S.  Electric  Mfg.  Co 14 

Utica  Drop  Forge  A  Tool  Co..  11 

Yaientlne-Clark  Co.,  The....  19 
Varley  Duplex  Magnet  Co.. ,  18 
Vlndex  Electric  Company....— 

Vomacka  A  JIazenek — 

Vulcanized  Fiber  Company. .  22 

Wagner  Electric  Mfg,  Co — 

Walsh's  Sons  A  Company 12 

Warren  El.  Mfg.  Company  ...11 

West  Shore  Route — 

Western  Electric  Company...  7 
Western  El.  Supply  Companyi6 
Westinghouse      Electric     &. 

Manufacturing  Company  ,.20 
Weston  Electrical  Inst.  Co...  1 
Whitehead  Company,  W.  W..12 

Wlllyoung.  Elmer  G 4 

Wisconsin  Central  R.  R 12 

Worcester  Company,  C.  H 19 

Wright  Bros ]9 
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There   Is  No  Higher-class    India-rubber    Insulation 

For  Wires  and  Cables  than 

HABIRSHAW. 


^A/RITI 


F-OR 


CHICAGO  EDISON  COMPANY,  1 39  Adams  Street, CHICAGO. 


P  &  S  CLEATS 


ARE  PACKED  IN  CONVENIENT  PACKAGES. 


They  are  strong. 

They  hold  the  wire  securely  without  damaging 
the  insulationm 

They  are  reasonable  in  pricom 


New  York, 
Chicago, 
Boston, 
Cincinnati. 
San  Francisco. 


PASS  &  SEYMOUR,  i«c 


SOLVAY,    N.    Y. 


SMALL  GENERATING  SETS  FOR 

MARINE  WORK  OR  SMALL 

ISOLATED  PLANTS. 

WE   MANDFACTUBE 

GENERATORS  and  MOTORS 

OF  ALL  KINDS  AND  FOR  ALL  PURPOSES. 

TRIUMPH  ELECTRIC  CO., 


'WE" 


CINCINNATI,  O. 


This  Is  B  Good  TItne 

TOy  X:.\TEB  A  TKIATi  ORD£B. 
YOU  TVON'T  REORET  IT. 

The  Colorado  Lamp  Co., 


:iMVi 


1.0. 


TEST    IK8TRUHENTS. 

Portable  Sets  for  Resistance,  Faults, 
Etc. 

Portable  Sets  for  Insulation  and 
Capacity. 

Galvanometers,  Bridges,  Condens- 
ers, Photometers,  Etc  ,  Etc. 

II  Catalogues  in  print,  4c  in  stamps. 

ELMER  G.  WILLY0UN8,  97-99  Frankfort 


X-BA.Y  APPARATI  S. 

Coils  and  X-Ray  Machines  for  Bat- 
lory  and  Power  Circuits — Direct 
or  Alternating  —  Permanent  or 
Portable — 4  inches  to  18  inches. 

We  control  patents  and  are  sole 
mak'^rs  of  the 

Caldwell  Liquid  Interrupter. 

Cunningham  Mercury  Jet   Interrupter. 

Caldwell  Stereoscopic  Fluoroscope. 


St., 


Send  for  Catalogue  No.  507 
10c  in  stamps. 


REMOVAL    NOTICE. 

On  March  15th,  1902,  the  principal  office  and  entire  manufacturing  departnnent 
of  this  Company,  now  located  at  Hartford,  Conn.,  will  be  removed  to  Bridgeport,  Conn. 

All  correspondence  to  reach  us  on  or  after  the  above  date  should  therefore  be 
addressed  to  us  at  No.   1421  State  Street,  Bridgeport,  Conn. 

The  addresses  of  our  Chicago  and  New  York  offices  will  remain  as  formerly. 

THE  PERKINS  ELECTRIC  SWITCH  MANUFACTURING  COMPANY. 

Hartford,  Conn.,  March    1  Ith,  1  902. 


March  15,  1902 
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READY    FOR    DISTRIBUTION 
Arnold  Bulletins  No.  5  and  No.  6 


Rllll^'t'iri      IV^r*       ^     describes  the  track  work  of  the  Lansing  (Mich.),  St.  Johns  &  St.  Louis 

_.^^^^^.^^.^_^^_________     Railway,     The    contract    for   this    entire    road   is    being   carried    out   b}'    the 

Arnold  Electric   Power  Station  Compan}'. 

|-^lll  lp»'^lf1      ISIrfc        {\     describes    the    power   plant    and    electrical    equipment  of  the    Grand  Rapids 

*  (Mich.),  Holland  &  Lake  Michigan  Rapid  Railway.     The  power  plant 

for  this  road  was  designed  and  built  complete  by  the  Arnold  Electric  Power  Station  Company. 

IF   YOU   ARE    INTERESTED   IN     ELECTRIC     RAILROADS,    YOU     WILL 
WANT  THESE   BULLETINS,   WHICH   WE    SEND    FREE    ON    REQUEST. 


Arnold  Electric  Power  Station  Co., 

ENGINEERS,  CONTRACTORS,  DESIGNERS  AND  BUILDERS  OF  COMPLETE 
ELECTRIC  RAILWAY,  LIGHTING  AND  POWER  INSTALLATIONS. 


NEW  YORK  OFFICE: 
711  Transit  Bldg. 


narquette  Bldg.,  CHICAGO. 


HIGH  GRADE 

Porcelain  Insulators 


ALL    STYLES    AND    SIZES, 


■ 


CUTS  PEOUCED  ONE-HALF  SIZE     '^ 

INSIST    ON     HAVING     BRUNT'S  TUBES,  INSULA- 


TORS   AND    CLEATS.  , 

THEY  COMPLY  WITH  ALL  UNDERWRITERS'  REQUIREMENTS. 
EVERY    PIECE    MARKED         BRUNT." 

THE  G.  F.  BRUNT  PORCELAIN  WORKS, 

1       EAST    LIVERPOOL,    OHIO. 


^^^ 


IS  A    FULLY    ILLUSTRATED  ENCYCLOPEDIA  COVERING  ELECTRICAL  SUPPLIES  | 
OF   EVERY    DESCRIPTION.     WRITE    FOR   ONE   TODAY. 

Western  Electric  Company, 


CHICAGO. 


ST.  LOUIS.       PHILADELPHIA.       NEW  YORK. 


AMERICAN  ELECTRIC  COMPANY, 
St.  Paul,  Minn. 
STANDARD  ELECTRIC  COMPANY 
Cincinnati.  Ohio. 
ANTWERP. 


CALIFORNIA  ELECTRICAL  WORKS, 

San  Pranclico,  Cai. 

KILBOURNB  &  CLARK  COMPANY, 

Saattle,  Waata. 

LONDON.  PARIS, 
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Generators  and  Motors 

ARE  ESPECIALLY  DESIGNED   FOR  SERVICE 
IN    THE    PAPER   INDUSTRY. 


1,000  K.  W.  Bullock  Three-Phase  Revolving.Field  Cenerator,'Drlven  by.Water  Wheel. 


B&^^SEND   FOR  BULLETINS 


BULLOCK  ELECTRIC  MFG.  CO 


Cincinna-bi,  LJ.  S.  A. 


March  15,  1 902 
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The  Compound  most  commonly  used  must  be  the  compound  that  does  the  most  perfect  work. 

Every  Engineer  knows  that  there  are  over  2,000  lbs.  of  Dearborn  Compound  used  for  every  one  pound  of  any  other  make. 

If  you  are  not  using  DEARBORN,  try  it. 

Write  us  on  water  anal3'sis,  as  each  compound  must  be  made  to  suit  the  water. 

DZSARSORN    DRUG    AND     CHXSIKIICAi:.    TTITORKS, 


CHICAGO  ; 

-34  Rialto  Bl.lK  ,  Tel.  Harrison  3930  and  3931. 

PITTSBURG.  ST.  LOUIS. 


WM.  H.  EDGAR,  President. 

.\TLANT.\,  GA.  DENVER. 


SAN  FRANCISCO. 


NEW  YORK  : 

120  Liberty  Street. 

HONOLULU.  H.  I. 


Crimshaw. 


Raven  White  Core. 


Raven  Black  Cora. 


ALL  OUR  WIRES  P^e^  Inspection  and  cany  tht  above  TRADE-MARKS  on  oar  tags.    We  also  manufacture  Crimshaw  and  Competition  Tapes  &nd  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OFFICE: 
13-17  Cortlandt  St.,  New  Yarlc. 


BRANCHES: 


CHICAQO: 
19a  Desplaines  St. 


BOSTON: 
7  Otis  St. 


SAN  FRANCISCO. 
j3  Second  St. 


EDISON     PRIMARY    BATTERIES. 


rORMCnLY 


AS      CDISON-LALANOC 


POR    CAS    ENQINCa, 
SLOT     MACHINES, 
AUTOMOBILES 
RAILnOAD    SIGNALS. 
CnOfiSING    BELLS. 
SMALL   MOTORS. 
ETC. 


CONSTANT     CURRENT 
NO    LOCAL   ACTION, 
WILL   NOT    FRECZe. 
L'QUIO    TIQHT 


CELLS  FOB 
POr.TABLC 
WOBK, 


FULL    DESCRIPTION    IN    BOOKLET    NO.   4- 

EDISON    MANUFACTURING    COMPANY, 


The  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

STEEL.  OUTLET  AND  JTNCTIOir  BOXES, 
SWITCHBOARDS,   FAXEL    BOARDS.   S^TITCHBS,  ETC. 


seOCRDAHL    PATENT 
NEW   TYPE 

MADE  RIGHT 

SOLD  RIGHT 

SAVES  TROUBLE 

ASK  YOUR  DEALER 

FOR  IT! 

TRY  ONE  AND  BE 

CONVINCED. 

Sample  3-iD.  Bell,     aAa 

Nickel  Finish 4UC. 

Black  Eoameleil  3Sc. 

Sent  by  mail  prepaid 
on  receipt  of  price. 

Write  lor  Circular. 

SPIES 
ELECTRIC  COMPANY, 

SOLE   MAIMERS, 

87-89  W  Van  Buren  SI. 
CHICAGO,  ILL. 


CHICAGO  FUSE  WIRE  &  MFG.  CO. 


Fase  Wire,  Fuse  I.inkB, 
Telephone  Fases, 
Fnse  Blocks. 


CHIOACO  FUSE  WIRE  &  MFC.  CO., 

35S    DEARBORN    STREET      CHICAGO. 
aS3    BROADWAY.    NEW   YORK. 


Factory  Managers,  Investigate  the 


££ 


JJ 


ANDERSON 

ENCLOSED  ARC  LIMP 

before  placinsvour  orders .     This  lamp  gives  you  more  light  on  same 

.      current  or  as  ninch  lipht  on  less  current   than  any  kind  of  liKbt  you 

\    can  "et    and   then   bpsides    It  Is  much   mere  convenient  and    nicer. 

'    This'lamn  Is  especiallv    adapted   for   factory  purposes  and  ne  fully 

i     euaranteeit  to  ym,      For  pticesp.pd  other  particulars,  write  today  to 

THE  ANDERSON  TOOL  COMPANY,  Anderson,  Ind. 


MOLONEY 
TRANSFORMERS 

HAVE  NO  EQUAL. 


FOR    HICH    GRADE 


INSULATING  VARNISHES 

ADDRESS 

Standard  Varnish  Works 

CHICACO  NEW   YORK  LONDON 


They  are  perfect  in  me- 
chanical and  electrical 
construction.  Copper  and 
core    losses  reduced  to  a 


minimum. 


Two-year  guarantee. 


Moloney  Electric  Go. 

ST.  LOUIS,  Mo. 

FRANCIS  (jHANOER.  New  York. 

WH5TERN  HLECT«ICAI.  SUPPLY  CO  , 
St.  Louis,   l>lri. 

NOKTMVVnsT  ELECTRIC  ENd.  C(l.. 
Porthiiul.  On-. 


DO  YOU  KIMONA/ 

the  importance  of  magnetically  floating  the 
moving  parts  of  a  meter? 

Send  for  description  and  book  full  of  good  Information  "ABOUT  METERS." 


STANLEY  INSTRUMENT  COMPANY, 

General  Sales  OfTice,  144  Broadway,   New  York,  N.  Y. 
Paoif:'5  Qoast  Agency,  33  New  Montgomery  St.,  San  Francisco,  Cai« 


10 
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O  K.  Weatherproof  Wire 

O.  K.  Slow  Burning  Weatherproof  Wire 

O.  K.  Slow  Uurning  Wire 


but  what's  the  use  s&ylng  more  r 
just  ask  for  samples. 


ELECTRIC     APPLIANCE     COMPANY,     ELECTRICAL    SUPPLIES, 
92  AND    94  WEST  VAN  BUREN  ST.,    CHICAGO.    THEY  SELL  IT. 


IF  YOU  REQUIRE 

PENETRATION  WITH  DEFINITION 

in  your 

X-RAY  WORK 

Get  a  QE  Tube. 

Has  an  Initial  High  Vacuum  securing  Strong 
Penetration.  Has  a  Self  Adjuster  to  vacuum  re- 
taining Perfect  Definition. 

Miniature  Incandescent  Laynfs 

and  Sockets. 

Detoar  Bulbs  for  Liquid  Air, 

Write  for  Price  list  No.  5088. 

EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

Qeaeral  Electric  Compaay,  Harrison,  N.  J. 


MICA  WASHERS 


PRICES  RIGHT 

EUGENE  MUNSELL  &  CO., 

218  Water  St.,  New  York.   117  Lake  St.,  Chicago. 


VOLT=AMMETERS, 

POCKET  SIZE. 

Foc-rr  ^  For  Testing  Batteries  and  Battery 
■'^^""""^"'jCircuitB,  Locating  Faults.  Groundf, 

J  etc. 
\y     >n        RELIABLE.       ACCUEATE. 
Send  Xor  Circular. 
&    i  L.M.PICNOLET. 

78-80  Cortlandt  St„  NEW  YOKK,  N.  T- 


TCLC^HO 


IC  HARIimON  748 


F.  B.  BADT&,CO. 

CONSULTING  AND  CONTRACTING  ENGINEERS 

WKSTCRN  AOCNTS  FON 

WESTON  iNSTRuuKNT*.         1  &04  MoHadnock  Block, 

W«no   LCONAUD  nHKOBTATa. 

CinCUIT   BRCAKCns, 

CDISON-BROWN   RAIL  BONOS.   CTO.  CHICAGO. 


Electric  Heating  Apparatas. 

SEND  FOR  64-PAGE  CATALOGUE. 

"UNIT"  ENAMELED  RHEOSTATS 

The  Simplex  Electrical  Co., 
Cambrldgeport,    Mass. 

CHICAaO,    Monadnock    Block. 


AMERICAN"  SlT 

ARE  THE' BEST.    Send  for  deicrlptive  Circular. 
Absolutely  Non-Infringing. 
Protection  Guaranteed. 

AMERICAN  BATTERY  CO., 

CST'O  ise9.  I  7 1  S.  Cllnlon  St.,  Chicago,  III, 


i^ou  :x^E>E>r>  lori 


Gale's  Commutator 
Compound. 


The  Only  Article  That  Will  Prevent  Sparking, 
will  keep  the  Commutator  In  good  condition  aii4  prevent  cutting.    Absolutely  will  not  gum  the  brnshes. 
SOe.  per  stick.   aS.OO  per  dozen     Send  50c.  for  trial  stick. 

FOR  SALE  BY  ALL  SUPPLY  HOUSES  OR 

Ku.l  eUI|B||    a    All  Sole  llIannfBetnrerB, 

•    nGLCnilAn    H    uUii    eO»,  lOO   Washington  Street,      -     CHIOAOO. 


IVI  O  D 


AMERICAN  ELECTRICAL  HE'ATER  CO. 

Manufacturers  Electric  Heating  Appliances, 
Write  for catato?uo.  I  93- 1  97  River  St.     DETROIT    MICH 


WE  BUY  OLD  BELTS 

OR  SCRAPS,  ANY  5IZB  OR 
CONDITION. 

WE  CLEAN,  REPAIR  AND   RENEW 

OLD  BELTS. 
LEATHER  PRESERVER  AlFQ.  CORP. 

27  W.  MONROE  ST.,  CHICAGO. 


ELECTRICAL     ENGINEER- 
ING TAUGHT  BY  MAIL. 

Write  tor  oar  free  lllaatrated  book. 
**Cio  I  Become  ao  Electrical  Eoifneer?** 

We  te.oh  Ele'-trlc.l  EoiTlnea  -Iner,  Eleo> 
trio  Llffbtlni;,  Eleclrlo  R&llwa;  s,  Mechan. 
Ic&l  En^neerlnf,  Mechanic'  Drawing, 
etc.,  at  year  tiome,  by  mall.  InftltuSr 
Indorsed  by  Tbo.  A.  Eolson. 

EleclrlcBl  Engineer  Institute, 
Oept.  K.  240-2«  W.  23d  St.,  New  York. 


WRITE  TO  OHIO  ELECTRIC  WORKS 

^o»  CHRISTMAS  GOODS 


ECTRIC 
ONDERS 

^;i-.TTLE 


Electric  Table  Lamp(as  shown  In  illus- 
tratlon)with  Battery  complete $3.00 

Battery  Hanging  I.amp lO.OO 

Telephone,  with  Batteiy  complete 6.95 

Electric  Door  Bells,  all  connectiona 1.00 

Electric  Carriage  Lamp _ 3.95 

Fan  Motor,  with  Battery 5.!)5 

Electric  Hand  Lantcrn8„ 2.00 

HOO  Electric  Medical  Batteries. 3.93 

iliOO  Belt,  with  Suspensory.. 2.50 

Telegraph  Outfits,  complete. 2.25 

Battery  Motors  from $1.00  to  12.00 

*".00  Bicycle  Electric  Lights 2.75 

Electric  Railway 2.05 

PocketFlash  Lights...    1.60 
Necktie  Llght8-7fic  to    3.00 


Send  for  Free  Book.  EescrlbeB  and  Urastratfeg  many 
of  the  most  useful  electric  de^i<;t'S,  at  wonderfully 
email  prices.  All  practical.  The  lowest  pricoln  the 
world  on  everytlung  electrical.  .■Vgenls  cnn  make 
handsome  commlsslonH  and  many  sales.  A\'rlte  for 
complete  Information. 
_gmO  ELEOTBIO  WORKS.  Cleveland.  Ohio. 


THE  NATIONAL  CONDUITS  CABLE  CO. 


Jinufacturert 
of 


BARE  COPPER  WIRE  AND  GABLE,  PAPER  INSULATED  CABLES 


CEMENT    LINED    PIPE    FOR    CONDUITS. 


FOR  TELEPHONE,  TELEGRAPH, 
ELECTRIC  LIGHT  ANO   POWER. 


Executive  Offices,  TItnes  Building,  NEW  YORK,  N.  Y. 


PARAGON  REFLECTORS 


Silver=Plated 
Mirror  Reflectors. 

A  deep  cone,  for  use  with  any  system  of 
incandescent  electric  light,  where  it  is 
desired  to  concentrate  a  very  powerful 
light  on  a  small  space.  Lined  with  silver- 
plated  mirror-plate  plass.  Increases  the 
light  from  twelve  to  fifteen  times.  Most 
valuable  in  show  windows  and  over  ma- 
chines, work-benches,  type  cases,  etc.,  etc. 

Thousands  of  this  style  used  In  jhow  windows, 
Oet  our  Catalogue  and  Price*. 


American  Reflector  &  Lighting  Go., 

271-273   FRANKLIN   ST.,   CHICAGO. 


TRANSFORMERS. 


OUR  CLAIMS  ARE: 

Low  Core  Loss, 
Close  Regulation, 
High  Insulation. 


BEST 

We  carry  a  complete  stock  on  hand. 


TO  OPERATE. 
TO   BUY. 


the  standard 
electric  company, 


113W. Third  St., 
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FRANK  H.  PHrLLPte.  PwesiOEMT. 
C.  H.  WAGENSIIL,  TncAsuNER. 


CUGCNt  F.  PHrLLrPB. 
GENERAL  Manager. 


C.  ROWLAND  PHILLIPS,  Vlcc-PREB. 
a.  R.  RCMIPIGTON,  Jr.,  Seo. 


AMERICAN  ELECTRICAL  WORKS, 


PROTIDJBNCE,  B.  I. 

BARE  AND  INSULATED  ELECTRICWIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

americanite,  magnet,  office  and 
annunciator  wires. 

CABLES  FOR  AERIAL  «N0  UNDERGROUND  USE. 

New  Yoek  Store,  W.  J.  Watson.  26  Cortlandt  St. 
Chicago  Stoke,  P.  E.  ponohoe,  82  Lake  St. 

MoNTBEii,  Branch,  Eugene  P.  Phillips'  Electrical  Works. 
MAIN  OFFICES  AND  FACTORIES.  PHILLIPSDALE,  R.  I. 


TWO  IN  ONE. 


toughness  and  hardness, 
Specialties. 

UTICA  DROP  FORGE  &  TOOL  00. 

Manufaclurers  of  Nippers  aad  Plyers. 
ASK  YOUR  DEALER  FOR  THESE  GOODS. 


A  cutter  and  a  splicer.    Made  from 

a  special  brand  of   Brescian  Steel. 

Its  cutting  edges  are  unequaled  for 

Illustrated  on  page  73  of  the   GREEN  BOOK   of  Hardware 


SMITH  &  HEIWENWAY  CO. 

Manufacturers  of  Cutlery  and  Hardware  Specialties. 

29b  BROADW.'.V,  NEW  YORK  CITY. 


BULLOCK 
MOTORS 


For  Direct  Current 


25  H.  P.  Type"N"  Bullock  Direct-Current 
Motor,  with  Sub-base. 

Particularly  adapted  for  direct  connection  to 
mactiine  tools. 

WRITE  FOR  BULLETIN  35a. 

BULLOCK  ELECTRIC  MFG.  CO. 

CINCINNATI,  U.  S.  A. 


Six  Ynrt  with  GenanI  Electrio  Compan|r. 

THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  66  Broadway,   -    NEW  YORK  CITY. 

PttentCtutes.       Pttinl  Solloltlaf. 


PHOTOGRAPHS 

Have  you  placed  anv  Plants,  Ma- 
chinery, Etc.,  in  or  near  New  York 
that  you  wish     photographed  ? 
C.  L.  THOMPSON, 

Special  Photographer,  1706  3rdAve.,New'York. 


INCANDESCENT 
LAMP    HANGER 

Will  roll  np  10  feet  of  lamp  cord 
and  last  for  years.  Suitable  fpr 
factories,  offices  and  dweUlogs. 
Lamp  always  out  of  way  when  jaot 
in  use.  Guaranteed  to  give  satis- 
factioQ.  Sample  hanger  sent  on 
receipt  of  wholesale  price,  81.00. 

Genevieve  Cg.'""^'.'"' 


Book   Orders 

GIVEN   PROMPT  ATTENTION. 

Electrician  Publishing  Co., 

Suite  510  Marquette  Bldg..  CHICAGO. 


^'^'^"^ *•-       -■*^— '      -fl 


Make   your   poles   as 
firm  as 

THE  ROCK 
OF  GIBRALTAR 

By    anchoring    them 
with 

Stombaugh 

Guy 
Anchors. 

Telephone,  telegraph, 
electric  light  and 
street  railway  companies  should  investigate  the  merits  of  this  anchoring 
device,  It  is  used  by  thousands  of  the  largest  coDcerns  in  the  country  and  is 
highly  endorsed  by  every  user.  Stombaugh  Anchors  are  BORED  into  the 
ground,  which,  therefore,  is  not  dislurbed.  No  digging  or  tamping 
necessary.  They  are  easy  to  install,  hard  to  displace.  Their  holding 
power  is  marvelous.  A  5-inch  anchor,  40  inches  in  the  ground,  holds  5,900 
pounds;  a  6  inch,  same  depth.  6,600  pounc's;  an  S  ioch,  same  depth,  9.000 
pounds;  other  sizes  in  proportion.  At  greater  depth  there  is  a  correspond- 
ing increase  in  holding  power. 

Because  Stombaugh  Anchors  are  so  durable  and  have  given  such  great 
satisfaction  some  concerns  think  they  are  expensive.  This  is  wrong.  The 
price  of  the  Stombaugh  is  one  of  the  features  which  have  made  it  so  popu- 
lar Write  us  and  we 
will  quote  you  prices 
that  will  astonish  you. 
We  send  on  30  days' 
trial  and  pay  freight 
both  ways  if  not  satis- 
factory. 

All    supply     dealers 
carry  them. 

W.N. 

Matthews 

&  Bros., 

603  Carlelon  Bldg., 
ST.  LOUIS. 


fill  ipiiip^np 


COMBINATION  OF 

Stow  Flexible  Shaft 

AND 

MULTI-SPEED  MOTOR. 

Practically  dust  and  water  proof.  For  Fortabl« 
Drilling,  Tapping.  ReamliiK,  Emery  Grlndlne,  etc. 
Write  for  catalogue  and  Prices. 

STOW  MFG.  C0.«  Binghamion,  N.  Y. 

Gen'l  European  Agents,  Selig,  Sonnenthal  &C*.. 

fiRQuflon  Victoria  St rt'ot.  l.nniirvn.  F.nfflanrf. 


IMPROVED 
WARREN 


2,000  LIGHTS^ 


ALTERNATOR 

SANDUSKY 

OHIO 


NATIONAL  CODE  STANDARD 

"0.  K."  Weatherproof  Wire, 
Slof-Bnrnlng  Weatherproof 
and  Slow-Bnrning  Wire, 


Prices  and  Samples  on  Application. 


Phillips  Insulated  Wire  Co., 

Office  and  Factory:  PAWTUCKET.  R.  I. 


6BNTUR7 


WE   CAN    PLEASE   YOU 

IN  THE  LINE  OF 

ELECTRICAL 
GLASSWARE 


AND  ARE  PREPARED  TO  FURNISH  YOU  WITH 

GLOBES  OR  SHADES  FOR  ALL 

TYPES  OF  LAMPS. 


OPEN  AND  ENCLOSED, 

OUTER  AND  INNER  ARC 

GLOBES  AND  SHADES. 


WRITE    FOR    CATALOCUE. 


THE  CENTURY  GLASS  CO,,  BELUIRE.OHIO. 
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WAXTED.    FOR   SAL.E    and 

similar  WAST  COLDHW  adirrtise- 
mrrits  {jo  zforcls  or  Uss),  $1.50  an 
inst-rtiott :  addilioiial  zt'ords  jc  each, 
P<>SITIOX  WAXTEO  advertise- 
ments {JO  words  or  Uss),  Sfoo  an  in- 
sertion: additional  words  sc  etch. 


POSITION   WANTED. 

i:\  t.'X|>LTi  'iiiTinccr  In  laying  out.  insmllinL' 
anil" ojH,Tallrit;  electric  rallwiiys.  llRblfng.  steam 
and  |K)««.T  I'lunls.  Df.slri;s  position  a-;  consult- 
ing or  t-nrilOK  eotrineer  who  can  be  on  the 
promises  If  desire*!  and  devote  his  time  and 
talenth  to  best  Intorest  of  those  he  represents. 
Willlns,'  to  yo  anywhere.  Heat  of  referencts. 
.\pe  3r-';  married.  Address  BOX  40.  care  West- 
ern Eleetrlflon.510  Mart|n''tto  Bldg..  Chlcai,'0. 


WANTED. 

Reliable  all  around  mL-n  who  understand  In- 
side and  outside  wiring,  to  go  with  large  central 
station  In  one  of  the  largest  elites  In  the  central 
part  of  the  country,  biate  age,  experience  and 
salary  expected.  Address  BOX  33.  care  Western 
Electrician,  olO  Marquette  Building.  Chicago. 


WANTED. 

An  excellent  opi>oriunity  Is  offered  three  high 
grade  traveling  men  to  represent  a  leading  elec- 
trical jobbing  house  In  established  territories. 
Address  BOX  42.  care  Western  Electrician.  510 
Marquette  Building,  Chicago. 


"A  well-known  Arm  of  English  Electrical 
"Manufacturing  and  Contracting  Engineers 
"((Contractors  to  the  ^^'ar  OtHce.  His  Majesty's 
•■Ortlceof  Works.and  all  the  Railway  Companies) 
"are  prepared  to  lake  up  the  soleagency  In  Great 
"Brit Ian  for  the  following  electrical  apparatus:" 

(1).    Motors  and  Generators. 

(2).  Electrical  Measuring  Instruments.  Am- 
meters, Voltmeters  and  Wattmeters. 

(3).    Rheostats  and  Starters. 

"The  Apparatus  must  be  of  well-known  Amer- 
ican manufacture."  Address  BOX  41,  care 
Western  Electrician,  510  Marquette  Building, 
Chicago,  111. 


MOTORS  WANTED. 

500  A'olt  Motors,  from  two  to  fifteen 
liorse  power, 

ROSE  ELECTRIC  CO.,  St.  Louis.  Mo. 
FOR  SALE. 

Cheap,  at  once.  Part  or  all  the  stock  of  The 
Ptircell  Electric  Co.,  Purcell,  Ind.  Ter.  Paid-up 
capital.  J12.500.  Plant  alsosuppUes  Lexington, 
O.  T.  Total  population,  .".,000.  Splendid  open- 
ing for  Ice  plant  in  connection.  Only  competent 
per:-ons  with  the  cash  need  apply.  Address  R  B. 
STICHTER.  Cleburne.  Tex. 


PATENT    FOR    SALE. 

I  have  just  had  a  patent  gratited  on  anelec- 
trical connector,  for  rosettes,  branch  blocks  and 
fuse  blocks.  This  is  a  good  chance  for  a  mann- 
faciurer  of  switches  or  novelties  to  put  a  super- 
ior line  of  rosettes,  branch  blocks  and  fuse 
blocks  on  the  market.  Parties'  interested  write 
me  for  drawings  and  |>artlcular3.  A.  J.  WAY- 
MAN'.  DuBois.  Pa. 


ELECTRICAL 

INSTRUMENTS 

CHEAP. 

One  Queen  portable  testing  set,  10  megohm 
cHpacity.  with  galvanometer. 

One  ."iO  coll  chloride  of  sliver  dry  cell  battery 
with  reversing  swltcb. 

One  tjueen  A  Co.  Dynamometer  with  recent 
calibration  curve,  scale  reading  zero  to  400, 
capacity  of  instrument  20  amperes. 

One  Thomson  recording  wattmeter.  150  am- 
peres. 500  volts,  ulih  flexible  suspension 
designed  for  street  railway  testing. 

H.    H.    HUMPHREY, 

130S   Chemical  Bldg..  ST.  LOUIS,  MO. 


FOR  SALE. 

One  Iron  trij'od  electric'  towt-r  125  feet  high, 
tlrsl-class  condition;    i>in-   Warren    alternator, 
16.000 alternations;  100  K.  W.  new  rotor. 
COKSICANA     GAS    A     ELECTRIC    CO.,    Cor- 
slcana,  Texas. 


FOR  SALE. 

Two  No.  7  Brii^h  arc  dynamos,  0.6  amperes. 
2. 100  volts,  with  rheostats,  ammeters,  etc..  In 
Mrsl-chiss  condition.  STEARNS  LIGHTING 
.V  POWER  CO,  Ludlngtoil.  .Mich. 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

SEND  FOR  CIRCULAR  AND  PRICES. 

THE  LECLANCHE  BATTERY  CO., 

Ill  to  117  East  131st  St.,  N.  Y. 


jEbWARDS  AK;>Co 


M'CORMICK  TURBINE. 

On  Vertical  or  Horizontal  Shaft. 
Especially  Adapted  for  Electrical  Workk 

QlvcB  a  higher  percentage  of  useful  effect  than  any  other  water-whed 
heretofore  made.  All  sizes,  right  and  left  hand,  are  built  from  patterns  per- 
fected under  systematic  tests  in  the  Holyoke  Testing  Flume. 

Parties  having  power  plants  which  are  unsatisfactory,  and  those  contemn 
plating  the  Improvement  of  powers,  will  find  It  to  their  Interest  to  confai 
with  MS,  as  we  are  willing  to  euaraotee  remits  where  others  have  failed,  oa 
matter  what  make  of  turbine  has  beeu  In  use.  STATE  RBQUlRBTlBNtJ 
AND  SEND  FOR  CATALOOUB. 

S.  MORGAN  SMITH  CO.,  York,  Pa. 


EARS.  Sgld  ar  agents  and  dealers  all  ou 


U.S. METAL   POLISH 


POLrSHES  ALL  METALS.  B.„„c„, 


Samples 
rlOFFMi 


Geo.W.  hoFFMAN 


Real    Bargains    In    Second-hand    Dynamos    and    Motors. 

'IMioroiiL'hly  overhauled,  lested  and  (^'uaranteed  as  yood  as  new. 
110  voll.  16  C.  1>.  DynamO3-50  light,  *90;  4U  light.  tHU;  30  light.  S70;  iO  light.  S.iO;  IG  light, 
«30.  llli  volt  Motors-4  Il.P.,«aO;  3  II.  P..J8IJ;  211.  I>.,$50;  1  H.  P.lt30.  220  volt  Motors-15  H. 
l:  "  Eddy,  ■■  »160;  12  II.  R  •■  Kddy,"  J140:  10  II.  P.  ••  Detroit."  SllO;  7M  H.  P.  "  Detroit."  $9.5; 
4  II.  P."  Amber."  »S6;  3  H.  1".  "Amber,"  i870;  2  11.  P.  "Eddy."  J50;  2H  H.  P.  "  Chicago,"  $50.  500 
voltllolors-4  11.  P.  "AmlX!r."»100;  3  H.  P.  "Amber,"  *85.  Plating  Dynamos-1.200  gal.  "Amber" 
(new),H25;  300  gal.  "ZuckcrA  Levitt."  .S45;  100  gal.  "Eddy,"  J3o:  50  gal.  "  Eddy."  $2,5.  Arc 
Lamps— luo  6H  ampere  "  lirush."  standard  (perlect).  $4  each.  A  full  variety  of  battery  and  fan 
motors  and  Instruments:  every  machine  guaranteed  and  ready  for  dellv.-rv.  We  will  pay  you  full 
value  and  spot  cash  for  your  old  machinery  of  any  description  and  quantities.  Electrical  repairs 
prompt  and  reasonable.    Amber  Electric  Mfg.  Co.,  Department  A,  60  W.  Monroe  St.,  Chicago, 


'GREGORY: 

^  ELECTRicco: 

■54-62  S.CLINTON  5T.  CHICAGO 

Recognized    Headquarters   for   Dynamos.    Motors, 
Meters  and  Transformers  for  Immediate  delivery. 
FOR  SALE. 
One  no  k,  w.  Eddv  Maltlixilar.  Jf-0  volts. 
One  lafi  k.  w.  Thompson  Uyan  M.  1'.,  250  volts. 
One   ca  k.  w.  Thomuon-Hounti.n,  2J0  volta,  DC3. 
One  100  k.  w.  Oeueral  Electrio  Multipolar,  MO  volts. 
Three  W  k.  w.  UenernI  Electric  Multlpolcir.  500  vollH. 
One    6i;  k.  \v.  Tlionison-Houaton,  D62,  600  volts. 
Two  lOo  k.  w.  WesHctfhouBe  Maltlpolar.  125  volts. 
One  100  k.  w.  Triumph  Multipolar,  126  volt*. 
One    M  k.  w.  Triumph  Multipolar.  Ii6  volt.t. 
One   »0  k.  w.  Keystone  Multipolar.  Itb  volts. 
One   esk.w.  Geteral  Electric  Multipolar,  12.'i  volta. 
Large  stock  o(  smaller  miLchlneB. 

Send  for  our  Monthly  Bargain  Sheet  with  net 
prices  on  machines  In  stock  at  our  works.  All 
apparatus  fully  guaranteed. 


SECOND-HAND 

Dynamos  and  Mofori. 

We  invite  correspondence 

with  thoae  wishing  to 

bny  or  sell. 


SCHUREMAN  &  HAYDEN. 

140  S.  Clinton  St.,  Chicaio. 


CORLISS  ENGINEiS. 

Rebuilt  Bad  Ready. 

920  H.  P.,  34xG0  George   H.    Corliss. 
650  H.  P.,  28x60  Lane  &  Bodley   Corllfis. 
625  H.  P.,  28x48  St.   Lonls  Corliss. 
400  H.  P.,  24x42  St.    Louis    Corliss. 
300  H.  P.,  20x48  Harris   Corliss. 
300  H.  P.,  20x48  ■Wheelock    Corliss. 
200  H.  P.,  18x36  Sioux    City    Corliss. 
180  H.  P.,  16x42  Harris  Corliss. 
180  H.  P.,  16x42  Hamilton    Corliss.    . 
150  H.  P.,  14x42  Mils    Corliss. 
125  H.  P.,  14x24  Cooper  Corliss. 
100  H.  P.,  12x36  Harris  Corliss. 

AUTOMATIC  ENGINES. 

2S0  H.  P.,  13    and    20%xl5    Armlngton    and 

Sims  cross-compound. 
175  H.  P.,  10%  and  18x18  Williams  Tandem 

compound. 
150  H.  P.,  15x14  Ideal. 
12S  H.  P.,  14%xl6   Elce. 

BOILERS. 

1  560  H.  P.    Heine   Safety,   IBO  lbs.    steam. 

10   80  H.  P.  60x16  Tubular,  90  lbs.  steam. 

All  Apparatus  Fully  Ouaraateed. 

WiitelorStocliUstNo.  IS. 

W.     W.     WHITEHEAD     COMPANY, 

Sales  OHIces,  206  Dearborn  St,  Chicago. 


200  NEW  10  VOLT  BATTERY  MOTORS. 

9B.OO     K^k^lH. 

Wlllll'i  Sou  k  Co..  259  Wasbinstoo  St.,  Newirli,  N.  J 


BUY  YOUR  BOOKS 

FBOM  THS 

Eleclriclan  Pub,  Co.,  51 0  Marquette  Bldg.,  Chicago. 


TO 
TBB 


GREAT  NORTHWEST 


The  Wisconsin  Central  Ky.  will  take  you  there 
In  proper  shape.  Daily  trains  at  convenient 
hours  leave  Chicago  from  Central  Station,  12th 
St.  and  Park  Row  (Lake  Front),  for  St.  Paul, 
Minneapolis,  Ashland,  Duluth  and  the  North- 
west. Pullman  Sleepers  are  attached,  and  meals 
In  dining  cars  are  served  a  la  carte.  Nearest 
ticket  agent  can  give  you  further  information. 

JAS.  C.POND, 

Gen*l  Pass.  Agent, 

Milwaukee,  Wis, 


FOR  IMMEDIATE  SHIPMENT. 


125-cycle  Alternators. 

1  150  K.  W.  Wood. 

4  100  K.  W.  Westinghonse. 

2  100  K.  W.  Slattery. 

1  120  K.  W.  Slattery. 

2  70  K.  W.   Thompson-Houston. 

IIO-VOLT  6ENEBATOBS. 

2  65  K.  W.  Jenny. 
2  60  K.  W.  Thompson-Eyan. 
1  60  K.  W.  Siemens  &  Halske. 
1  50  K.  W.  Thompson-Houston. 

1  50  K.  W.  Western   Electric. 

2  40  K.  W.  Jenny. 

1  30  K.  W.  Western   Electric. 
And  many  smaller. 


ArTOMATIC  ENGINE.S. 

300  H.  P.  14x23x10    New    York    Safety    Tan- 
dem. 
250  H.  P.  Williams  Vertical   Compound. 
14x16  New  York   Safety. 
14x12  New  York   Safety. 
13x12   Phcenlx. 
13x12  IdeaL 
12x13   Ball. 
12x18  Taylor. 
10x15  Weston. 
10x10    Ideal. 
7x  9  New   York   Safety. 

CORLISS   ENGINES. 
34x60  G.   H.    Corliss. 
26x48  Plshklll  Corliss. 
20x48  Wheelock  Corliss. 
14x42  AlUs  Corliss. 

BOILERS,  PDMPS,  MOTORS,  ETC. 
Write    for    price    list    No.    S7. 


ILLINOIS  MAINTENANCE  COMPANY. 

204  Dearborn  St.,  E.  H.  CHENEY,  Manager.  CHICAGO. 


t  t    t  t 


2  BATTERY  CALL  TELEPHONES  $5.50 

GOOD  FOR  600  FEET. 

METALLIC  LINE  FOR  INTERIOR  USE. 


2  MAGNETO  CALL  TELEPHONES  $8.50 

GOOD   FOR    3    MILES. 

SINGLE  IRON  WIRE   FOR   PRIVATE  LINES, 

BATTERIES  ARE  INCLUDED. 

FARR   &    FARR, 

110  W.  JACKSON   BLVD.,         CHICAGO. 


t'i 


I  f     Ifi'M  ffvtl'v 


Business  Men 

>vho  have  used  the 

Telephone 

are  the  ones  who  have  the 
largest  profits  to  show  at  the 
year's  close. 

5  Cents  Per  Day  ^Cp 

Business  and  Residence. 
CHICAGO  TE.LEPHONE  CO., 

203  Washington  St.         ::         ::         96  State  St. 
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G.  I.  CO.'S 


PARAGON 


WRITE    FOR    BULLETIN    No.     162. 
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HANUrACTURKD  BV 


GENERAL 

INCANDESCENT 

ARC  LIGHT  CO. 

NEW  YORK,  U.  S.  A. 

OFFICES  IN  ALL  L*RGK  CITIEB  OF  TH«  U.  • 


ALLEY  POLES. 

with  Our  Distributing  Circles. 


'mm.:f,m 


iThe  most  modern 
system  in  (he 
world  for  Elec- 
tric and  Tele- 
phone. 

We  also  make 
the  folloivlng 
supplies: 

Steel  Conduit 
Dowel  Pins, 
SOc  to  7Sc 
per  too. 

Stringing  Reels, 
$5.00toS10.00 
each. 

Cross -Arm 
Braces,  £1.85 
per  100  lbs. 

Pole  Steps,  Plain 
Nail  Point,  l^c 
each. 


Therien  Tool  Works, 

MINNEAPOLIS,  MINN. 


rw 
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Through  the  generosity  of  the 
founders  and  of  several  prominent 
manufacturers,  the  Trustees  are 
able  to  award  each  year  a  limited 
number  of 

Fiee  Scholarships 

in  Mechanical,  Electrical,  Station- 
ary, Locomotive,  Marine,  Textile 
Engineering,  Heating,  Ventilation 
and  Plumbing,  including  Mechani- 
cal Drawing.  The  scholarships  for 
igo2  are  now  available  and  applica- 
tions will  be  considered  in  the  order 
received. 

Further  information  ayid  hand- 
book desci-ihing  courses,  methods 
arid  regular  ter?ns  xvill  be  sent  to 
any  reader  meyitioning  the  West- 
ern Electrician. 

American  School  of  Correspondence, 

(^Chartered by  the  Commonwealth 
of  Miissnchusetts). 

BOSTON,    MASS.,   U.  S.  A. 


f  Sheet-Steel  Indian  Canoes\ 

f  HoB-slnkkbl*  uid  todntmrttbla.  lifwt  lon^,  89  inch  beam.  ■ 


^W.  n.  MUIJJN8,  1  Depot  9t.,SAI.EM.OinO:J 


Cool 
Colorado 


Colorado  in  Summer  is  the  most  delight- 
ful place  on  earth.  Its  climate  Is  simply 
incomparable,  while  its  magnificent  moun- 
tain scenery  is  said  to  excel  the  Swiss  Alps. 

There  are  many  attractive  resorts  in 
Colorado,  some  right  in  the  heart  of  the 
Rockies  and  others  along  the  foot-hills. 
Every  taste  and  every  purse  can  be  suited. 
Shall  we  send  you  a  copy  of  our  beautiful 
booit,  "Picturesque Colorado?"  Sendthree 
cents  in  stamps  to  prepay  postage  to 

T.  E.   FISHER,   Gen.  Passenger  Agent, 
Colorado  &  Southern  Railway, 

DENVER,  COLO. 

P.  S.— Ourother  handsome  books.  "  Resorts  in 
PUtte  Canon"  and  "  Colorado  Beauty  Spots.  '  sent 
for  thrs.  cent..  T.  E.  F. 


\?:S  VICTOR  TURBINE 


mounted  on  horizontal  shaft  is  shown  by  i he  cut  herewith.  The  water 
is  discharged  at  one  end  through  the  draft  tube,  and,  m  this  case,  the 
usual  erd  thrust  connected  with  single  wheels  is  entirely  provided  for. 
The  high  speed,  close  regulation,  great  capacity,  high  efficiency,  perfect 
cylinder  gate  and  steady  motion  are 


SALIENT 
FEATURES 
OF  THE 
VICTOR 
TURBINE. 


We  make  a  specialty  aho  of 


STEAIH  AWD  POWER  PIMPING  MACHINERY  FOR  ALL  PURPOSES. 
AIR  COMPRESSORS  FOR  THE  AIR  LIFT  SYSTEM  AND  GENERAL  USE. 
JET  AND  SURFACE  CONDENSERS,  AIR  PUMPS,  VACUUM  PUMPS, 
STILWELL'S  FEED  WATER  HEATERS. 
OIL  MILL  MACHINERY  AND  FILTER  PRESSES. 

If  interested  address 

The  Stilwell-Bierce  &  Smith-Vaile  Co., 

257  Lehman  St.,  DAYTON,  OHIO,  U.  S.  A. 

NEW  YORK,  141   Broadway.  PHILADELPHIA,  612  Arch  St. 

BOSTON.  73  Oliver  St.  CHICAGO,  311   Dearborn  SI. 

NEW  ORLEANS,  304  Hennen  Blilg.  LONDON,  E.G..  97  Queen  Victoria  St. 

DALTIMORE,  31 B  Equitable  BIdg. 
LAUFKETTER  &  BENDIT  M.  E.  CO..  Sales  Agents,  810  Olive  St.,  ST.  LOUIS,  MO. 
E.  F.  AUSTIN,  Sales  Agent,  Smith  Blocl<,  PITTSBURG,  PA. 


BOSTON  CABLE  CLIP 

THE  STANDARD  EVERYWHERE. 


ADJUSTABLE  TO  ANY  SIZE  CABLE. 

STRONGEST.     SIMPLEST.     BEST. 


CHASE-SHAWMUT  CO., 

BOSTON, 

SOLE   MANUFACTURERS. 


u 
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STERLING  POLE!  HOUSES 


% 


The  Sterling  Electric  Company. 


Main  Office  and  Factory, 
LAFAYETTE,  IND. 


Branch  Office,  1260  Monadnock  Block, 
CHICAGO,  ILL. 


IDEAL  SELECTIVE  LOCK-OUT 
PARTY  LINE  SYSTEM   Sfr"" 

RINGS  ONLY  PARTY  WANTED  AND  LOCKS  ALL  OTHERS  OUT. 


IDEAL  AUTOMATIC 
EXCHANGE  SYSTEM 


FOR 

FARMERS'   LINES  AND 
SMALL  TOWNS. 


SWITCHBOARDS 

ANY    SIZE. 


RRinOING,  SKRIES  AND 
CENTRAIi  EnTERGV 

TELEPHONES. 


WRITE  US  AND  WE  WILL  TELL 
YOU  ALL  ABOUT  IT. 


ESTIMATES    FURNISHED    UPON    APPLICATION. 

THE  U.  S.  ELECTRIC  MANFG.  CO. 

8000  ETNA  STREET,  BUTLER,  PA. 


Western  Electrician's 
Annual  Telephone  Number. 


The  Western  Electrician  of  April  5,  1902,  will 
be  the  annual  number  devoted  to  the  interests  of 
telephony.  It  will  contain  illustrated  descriptions  of 
new  exchanges,  special  articles  by  the  highest  authori- 
ties, news  of  the  telephone  field,  etc.,  and  will  show  the 
progress  of  the  Independent  telephone  movement. 

This  number,  therefore,  will  be  of  vital  interest  to 
everyone  engaged  in  telephone  work,  and  manufacturers 
and  dealers  wishing  to  increase  their  trade  with  buyers 
of  telephone  apparatus  and  appurtenances  will  find  it  an 
exceptionally  valuable  issue  through  which  the  merits 
of  their  goods  may  be  placed  before  prospective  buyers. 

No  extra  charge  will  be  made  for  advertising  space 
in  this  number,  and  in  order  to  obtain  a  choice  location, 
you  are  urged  to  reserve  space  NOW. 

WESTERN  ELECTRICIAN, 

510  MARQUETTE  BUILDING,  CHICAGO. 


KOKOMO  TELEPHONES 

NOTHING  IN  FRONT  OF  THEM. 
Write  ns  for  yarticalars. 

KOKOMO  TELEPHONE  &  ELECTRIC  MFO.  CO., 

^S:  KOKOMO.  IND. 


GONTINENTaL    TELEPHONE    CONSTRUCTION    CO. 

GENERAL  CONTRACTORS  FOR  TELEPHONE,  ELECTRIC 
LIGHT,  HEAT  AND  POWER  PLANTS. 

TACOMA  BLDC,     CHICAGO. 


Success 

Comes  only  to  those  telephoneexchangeswhloh  usethe 
BEST  material.  If  yoii  ueeour  goode  success  Is  assured. 

We  can  supply  EVERYTHING    USED  WITH  TELEPHONES. 

No  oraer  too  small  for  ailentlon  or  too  large  for  our 
capacity.  Rapid  deliveries  our  rule  and  each  order 
filled  with  care.    Large  stocks  always  on  band. 

Telephones,  every  style  and  grade.  Long  and  short 
backboards.  Elegant  finleh  and  design.  Prices  that 
will  suit.  Hard  rubber  receivers.  Oak  or  walnut  wood- 
work. New  Ideas  in  magneto  bells.  Each  instrument 
guaranteed. 

All  kinds  of  telephone  supplies.  New  parts  for  old 
telephones.    Double-pole  receivers. 

Electricians'  tools.  Lightning  arresters,  carbon  and 
fuse.  Extension  bells— standard  and  bridging.  Circuit- 
closers.  Transmitters  of  various  styles.  Repeating 
coils,  induction  colls,  construction  material  of  all  kinds. 


No.  1.    Desk  T«lephon«, 


WBITE  FOR  OATAI^OeiTE. 

CentralTelephone&  Electric  Co., 

909  MARKET  STREET,  ST.  LOUIS,  MO. 
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BALL 


ENGINE 


CHICAGO  OFFICE: 

1526  Monadnock  Building. 


"    "       — IMGIIME    CO., 

ERIE,   PENNSYLVANIA. 


The 

Pioneer 
Limited. 


Famous 
Train 


of  the 
World. 


Chicago— St.  Paul— Minneapolis 

VIA 

The  St.  Paul  Road. 

(Chicagp,  Milwaukee  &  St.  Paul  Ry.] 

Equipment  and  Service 
Uaequaled. 

Time  tables,  maps  and  inforniation 
furnished  on  application  to 

P.  A.  MILLER,  General  Passenger  Agent, 
Chicago.  111. 


HIGH-GRADE 


ENGIHES 

VERTICAL  AND  HORIZONTAL. 
AUTOMATIC  AND  THROTTLING. 
BELTED  OR  DIRECT  CONNECTED. 

GUARANTEE   PERFECT    REGULATION    FOR     ELECTRIC     LIGHTING 

AND    POWER   SERVICE   FROM    2   HORSEPOWER 

TO   50  HORSEPOWER. 

W.  BAYLEY  &  SONS  CO., 

1ULWA1JKEE,    WIS.,  U.S.A. 


Graphite  Brushes 

That  have  been  fully  tested  and  proved  superior  to  any  in  the  market. 
We  shall  be  pleased  to  send  sample. 

JOSEPH  DIXON  CRUCIBLE  CO.,    -     Jersey  City,  N.  J. 


CHICAGO   AND   FLORIDA  SPECIAL. 


Via  Big  Four  Route. 

Through  sleeping  car  from  Chicago  to 
Jacksonville  and  St.  Augustine  commen- 
cing Jan.  6.  leaving  Chicago  i  p.  m.  daily, 
except  Sunday,  from  Central  Station,  arriv. 
ing  Cincinnati  9:05  p.  ra.,  Jacksonville 
8:15  and  St.  Augustine  9:30  next  evening. 

ONE    NIGHT    OUT. 
For   farther   information    address    J.    C. 
TUCKER,    G.   N.  A.,  234  Clark   Street, 
Chicago. 


When  in  search  of  a 
position  advertise  in 
the 

Western  Electrician. 


TO      THE     LAND     OF 
FRUITS    AND     FLOWERS. 

FLORIDA 

Through  Sleeper   Every   Night 

VIA    MONON    ROUTE 
AND  C.   H.   &   D.   R'Y. 

Passing  through  the  beautiful 
mountain  region  in  the  day- 
time and  arriving  at  St. 
Augustine  in  the  morning. 

City    Ticket    Office,    232  Clark   St. 
CHICAGO. 


Don't  Tinker 

At  low  wages.  If  you  have  natural  ability,  an  I.  C.  S  Course  will 
develop  it.  Why  don't  you  rise  as  hundreds  of  I.  C.  S  students  have 
risen,  and  earn  a  higher  salary?     Write  to-day  and  learn  how  to 

BE  A  GOOD  ELECTRICIAN 

The  following  I.  C.  S.  Courses  are  taught  By  Mail:  Electrical  Engineer- 
ing; Telephone  Engineering;  Telegraph  Engineering;  Eltclrical;  Advanced 
Electric  Lighting;  Advanced  Electric  Railways;  Steam-Electric;  Electric 
Lighting  and  Railways;  Electric  Lighting;  Electric  Railways;  Engine  and 
Dynamo  Running;  Dynamo  Running;  Interior  Wiring. 

Write  for  free  circular  of  the  Course 
that  interests  you. 

International  Correspondence  Schools, 

BOX  1002,  SCRANTON,  PA. 


JEFFREY!^  CHAINS 


FOR  CATALOGUE, 


THE  JEFFREY  MFG.  CO 
COLUMBUS,OHIO. 


SAMSON  TURBINE 

UPRIGHT  AND  HORIZONTAL 

FOR 

ELECTRIC  POWER  and  LIGHTING  PLANTS. 

SPECIAL  FEATURES: 

Hlgli  Speed  and  Efficiency.     Great  Streng:th.    Balanced 
Gate.    Close  Re^nlation  and  Steady  Motion.     Great  Power  in 

limited  penstock  room.  Special  attention  given  to  designing  for 
difficult  situations.  Write  ibr  pamphlet  I*  stating  your  Head  and 
Power  required. 

lAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.  S.  A. 


Faster  than  ever 
to  California 


CHICAGO 

&  NORTH-WESTERN 

RAILWAY 


fHE  OVERLAND  LIMITED  leaves 
Chicago  6.30  p.  m.  daily  via  Chicago^ 
Union  Pacific  &  North-Western  Line,  ar- 
rives San  Francisco  5.15  afternoon  of 
third  day  and  Los  Angeles  7.45  next 
morning.  No  change  of  cars;  all  meals 
in  Dining  Cars.  Buffet  Library  Cars 
with  barber.  The  best  of  everything. 
The. Pacific  Express  leaves  10.30  p.  m. 
daily.  Tourist  Sleepers  daily  to  Califor- 
nia and  Oregon  and  personally  conducted 
excursions  every  Wednesday  from  New 
England.  Send  4  cents  postage  for 
"California  Illustrated"  to  Chicago  & 
N^yth- Western  Railway, 


461  Bro^way,  .  Naif  York 
fei  Cbei't  St.,  •  Fhll2delphi2 
ytfWuhinetoa  St.,  fiostoD 
jTM  U*ta  Sl„  •  •  Bnflklo 
•laClft/fcSC-    •     Oickco 


'435  Vine  St.,  •  Cincinnati 
507  Smkhfield  St..  PIttabure 
t34  Superior  St.,  •  derekjia 
17  CuBpus-ldartitu,  Detroit 
■  iUBc9t.,But.TaroBto,OBt. 


THE  AI/TON'S   ENGINEER. 

If  yott  ■wti,!-  sb]ST>  the  address 

of  a  person  who,  within  a  year, 

w^ill  have  use  for  the  chicago 

&  Alton  Eailwat 


CHICAGO 


fe-^-    or—tr. 


(TERRITORY  COVERED  OUTLINED  IN 
ABOVE  map),  ■WTB  "WILL  MAIL  TO  YOTJ 
A    PICTCTRE,   4''4X3    INCHES,    OF  ThB 

Alton's  Engineer.  If.  in  addi- 
tion, TOTCT  ^VILL  TELL  TJS  IN  WHAT 
POBLIOATION  YOrr  READ  THIS  AD- 
VERTISEMENT. VP-E  WILL  SEND  TO 
you  A  PAMPHLET  ABOCT  THE  BIG- 
OEST  CAMEKA   IN   THE  VPOKLD. 

Geo.  J.  Charlton, 

Obkbral.   Passbkoeb   Aqemt,   Chicago   <fe 

Ai/roN  RAH.vrA.T. 

OHIOAGO,  ILLINOIS. 


REG-TRflDE MARKS    ThE  RHOSPHOR  BRONZE  SmeltingCo-Qmited. 

2200   WASHINGTON  AVE.,PHILADEL.PHiA. 

\      "ELEPHANT  BRAND  PHOSPHOR-BRONZE^ 

■  INGOTS,CASTINGS,WIRE,RODS.SHEETS.ETC. 

'^/kvs/u-xS'ca,r,c-  — DELTA    METAL 

VX  CASTINGS,  STAMPINGS  bnd  FORCINGS 

/oELTrtV  ORIGINAL  AND  SoUeMaKERS  IN  THE    U.S. 


^ 


-^Lt^ 
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CEDAR  POLES  AND  TIES 

WRITE   FOR    PRICES 

E.E.NAUGLE    TIE   CO. 

135  ADAMS     ST.  ChllCAGO. 

P/ease    Menrion   Western    E/ectrician    When  Yfririns 


Central  Manufacturing  Go. 


7ellow  Fine, 
CroEs  Arms, 
Looast  ?liis, 
Oat  Fins,  Electrical  Ucallisge,  Oak  Sraotots. 

LAROB   ATOCKB  uN    HAKD. 

Delivered  prices  quoted.  F,  O.  B  care,  yoor  city, 
In  any  quantity. 


STUDENTS 

Will   find   that   the  Western 
Electrician    can    help    them 
wonderfully   in   the   study     of 
electricity.     Subscribe  now. 
^3.00  per  year,  in  advance. 

Electrician  Pubiisiiing  Co., 

•ulteSIOMar^uittiBldg.,      •     CHICAGO 


M.KLEIN    &  5I0H. 


LINE  BUILDERS'  TOOLS. 

Our  Tool  Book    tells    about    them. 
It  le  of  Interest  to  all  lluemen.  Get  a 
copy  now,     FREE. 
Headquarters  for  Linemen's  Tools. 


CHICAGO,  ILL.. 


R.  H.  LEAVI7T,  CAPRON,  ILL, 

MANUFACTURER  OF 

CROSS  ARMS,  PINS  and  BRACKETS. 

lJ4-inchOak  Pins,  painted,  at 
$6.00    Per   1,000,  Net. 

If  you  have  not  bought  of  us  before  give  us  a  trial. 


Insulated 
Rubber 
Wires  and  Cables. 
John  A.  Roebling's  Sons  Co« 


WORKS    AT 
TRENTON.  N.  J. 


Varley  Duplex  Magnet  Co., 

PHILLIPSDALE,  R.  I.  CHICAGO,  ILL. 

MANUFACTURERS    OF 

Electro-Magnets, 

Induction  Coils,  Ringer  Magnets, 

Switchboard  Magnets, 

To  any  Specifications,  wltli  eitlier  INSULATED  or  BARE  Wire. 

WRITE    FOR    OUR     fg02    CATALOGUE. 


RELIANCE" 

0£]VERATORS 
ANI>  ItlOTOBS. 


SEND      FOR      BULLETIN. 


RELIANCE   ELECTRIC 
COMPANY, 

MILWAUKEE,         -         -  WIS. 

AOEHTS  WANTED  EVERYWHERE. 


Scheeffer  Recording 
Wattmeter. 


ROUND  PATTERN  TYPE  "E.' 


FOR  ALTERNATING  CURRENTS. 


An  Accurate  and  Sensitive  Meter. 
Improved  Bali  Bearing. 


DIAMOND  METER  CO. 

PEORIA,  ILL.,  U.  •.  A. 
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CEDAR    POLES 

LIKDSLEY  BROTHERS  COMPANY   WHOLESALE  PRODUCERS 

MENOMINEE, MICH.  PORTLAND.OREGON     &  SPOKANE. WASH.     SO-FOOT    TO  SG-FOOT    POLES    OUR  SPECIALTY 


YOUHADYOUR   POLE    ORDERS 
BETTER  AND 

SENDUSYOUR   TIE   ORDERS 

Prices  are  advancing  rapidly  and  "the  early  bird  catches  the  worm"  this  season 
as   never  before.    SEND  YOUR  INQUIRY  TO-DAY. 

MALTBY  LUMBER  CO.,  BAY  CITY,  MICH. 


NOW 


CEDAR  POLES, TIES,  POSTS, ETC. 

A  complete  stock  of  these  commodities  con- 
venient for  immediate  shipment.  It  will  pay 
you  to  favor  us  with  your  inquiries 


SUCCESSORS  TO 
THE  PORTER-MORSE  CO. 


THE  MORSE  CEDAR  CD. 


PRI.SCIP,\t  OFFICES, 
S.AOINAW,  MICH. 


1Pa?5XaW)i^  (MiAffjoJAxf  §iW^kUvwsv  ftKjverw  ^ 


BUY  YOUR  POLES  FROM  FIRST  HANDS-THE  PRODUCER. 

D.  M.  FULMER  LUMBER  CO.,  Florence,  Wis. 


POLES,  TIES,  POSTS. 


THE  PORTER  CEDAR  CO., 
SAGINAW,   MICH. 


PRODUCERS. 


We  want  your  inquiries  always. 


rrnARPfl  F.SJOhnh.fowler 

JL.L//I     \     I     1/I.L.L/         1705-7   F/SHtff  BLOC-,,  CHICAGO, 


CEDAR  POLES. 

Piling  and  Street  R.  R.  Ties. 

C.  H.  WORCESTER  CO., 

MARINETTE,  WIS., 
Produeirs  and  Wholesalers  of  White  Cedar  Products. 

Write  for  a  copy  of  our  TELEGRAPH  CODE  FOR  CEDAR  PRODUCTS 


TOOLS,   CROSS   ARM    BRACES, 

DISTRIBUTING     POLE    TOPS. 

IRON    AND    STEEL    WORK     OF 

EVERY  DESCRIPTION. 

W.  H.  ANDERSON  &  SONS, 

18  Macomb  St,  Detroit,  Mich. 


POLE  DE.ALERS  .\DVERTISING 
IX  THE  WESTERN  ELEC- 
TRICIAN OBTAIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTUAL  BUYERS  OF  POLES. 
TRY  A  CARD. 


RED  CEDAR  PILING,  POLES  AND 
POSTS,  all'  lengths.  J.  P.  MEREDITH 
CEDAR  CO..  Memphis,  Tenn. 


POLES 


W.  C  STERLING  ft  SON, 

MONnOE,  MICH. 

Elenn  Pole  Yaidi  In  IIIcIiI«b. 


TIES. 


Wbolts.!*  Frodaoen  far  M  j» 


BOOKS. 


BUY  YOUR  BOOKS  FROM  THE 

ELECTRICIAN  PUBLISHING  COMPIJIY. 

510  Marauetto  BIdg..  CHICAGO. 


<:EDARflft>.ES 


^1.9^kllJkr 


~^ARl35:  7^KMJ<NlNCi;,hlch.-   ^REEN3AV."Wr5.  _      NEW  UNpOtl.  "IvTis , 


ZJE 


Secured     quickly    through     Western 
Electrician  "Help  Wanted"  ads. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Largt  Stock  Conrtintly  tn  Hud. 


Poles 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  IP  to  80  ft. 


BERTHOLD 

CROSS 

&  JENNINGS, 

ARMS. 

ST.  LOUIS. 

LONG  LEAP 

Chemical  Building. 

PINE  AND  FIR. 

m 


Yellow   Pine   Cross-Arms,    Locust  and   Oak   Pins. 

Large  Stock   Always   on    Hand.      Ask   for   Prices. 

STANDARD  POLE  &  TIE  CO.,  No.  44  Broad  Street,   New  York,   N.   Y. 


WE  MAKE    A    SPECIALTY    OF 
WESTERN  POLES. 


LONG  LENGTHS   TO   80   FEET. 

SHIPMENTS  MADE  DIRECT  FROM 
IDAHO. 


CEDAR  POLES 

CARNEY  BROTHERS  COMPANY, 

6 ID   Chamber  of    Commerce,    CHICAGO,  ILL. 


YARDS  AT: 

DULUTH,  MINN.       BALL  CLUB,  MINN. 
BLUEBERRY,  WIS.  DEER  RIVER.  MINN. 
CORONA,  MINN.        fiOWAN,  MINN. 
YORK,  MINN.  BLACK  DUCK,  MINN. 
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The   Capacity  of 

Westinghouse  Multipolar  Motors 

for  long  and  continuous  runs  at  heavy  loads  has  made 
them  justly  popular — excellent  design  and  conservative 
rating  have  done  it. 

West ingho use   Electric 


&  mfg,  Co.,  Pittsburg,  Pa. 


Sales  Offices  in  all  Large  Cities. 


Incandescent      Lamps 

For    twenty    years    the    Sa^^yer-Man  has    been 


the    Standard  Incandescent    Lamp   of   the    country. 

Sawyer  =  Man    Electric   Co., 

510=30  West  23rd  Street,  New  York. 


The  Telephone  Company  of  America 

Long  Distance,  Central  Energy  System. 

The  only  up-to-date  100  per  cent,  system,  full  patent 
protection. 

The  only  first-class  system  at  a  cost  admitting  of 
no  competition. 

The  only  system  that  can  be  supplied  to  the  public 
at  two  cents  per  call. 

The  only  system  that  can  be  installed  in  every 
house,  office,  mill,  shop  or  other  place  of  business  at 
two  cents  per  call  and  insure  shareholders  a 
handsome  profit  on  their  investment. 

The  aim  of  the  Telephone  Company  of  America 
is  to  place  a  telephone  in  every  house  and  place  of  busi- 
ness and  to  limit  the  charge  for  its  use  to  two  cents 
per  call,  the  same  as  for  sending  a  letter. 

Installation  on  this  plan  admits  of  no 
competition. 

By  this  system  the  telephone  service  will  be  in- 
creased to  twenty  times  its  present  volume,  its  value  to 
investors  will  be  many  times  greater  than  that  of  any 
other  system,  while  the  cost  of  service  to  the  public  will 
be  only  two  cents  per  call,  or  one-third  the  lowest 
present  rates. 

The  central  office  and  station  telephone  apparatus 
are  of  the  highest  excellence  in  quality  and  appearance. 

For  particulars  write  or  call  at  the  office  of 

THE   TELEPHONE  COMPANY  OF  AMERICA 

7 1 9-72 1  Thirteenth  Street  N.  W.,  WASHINGTON,  D.  C. 


Do  You  Knov^ 


how  fascinating  English  history  reall^'is?  That  England,:  during  the  past 
thousand  years,  has  given  to  our  literature  more  heroes  and  heroine's  than  all 
the  rest  of  the  world  and  ages?  What  do  you  know  of  the  private  and  per- 
sonal lives  of  her  queens,  who,  as  well  as  being  stately  sovereigns  with  pas- 
sions of  love  and  hate,  were  living,    palpitating  women? 

Do  you  know  of  that  king  and  queen  who  stood  barefooted,  and  "all 
naked  from  their  waists  upward,"  in  the  great  hall  of  Westminster?  Or 
what  plumber's  dog  licked  the  blood  of  a  king?  Or  why  Henry  VII  hanged 
his  four  English  mastiffs  as  traitors?!  Or  what  king  apologized,  fpr  taking 
9>*'long  to  die?    Or  why  Marlborough  and  his  duchess  were  disgraced? 

Do  you  know  the  story  of  Thomas  a  Becket  and  the  Emir's  daughter? 
Of  fair  Rosamond  Clifford's  bower  in  the  labyrinth  at  Woodstock,  and  the 
telltale  silken  thread  on  Henry's  golden  spur  that  led  to  her  becominga  nun? 
Of  Richard  II  and  the  fatal  trap-door  of  Vidomar?  Of  the  dreadful  warning 
that  hung  over  the  bed  of  Isabella  of  Angouleme?  Of  the  queen  who  was 
discovered  in  London,  disguised  as  a  cook-maid? 

Do  you  know  how  the  mere  fact  that  the  Duchess  of  Marlborough  putting 
on,  by  mistake,  the  queen's  gloves,  changed,  as  Voltaire  says,  the  destinies  of 
Europe?  Or  why  the  great  Elizabeth  and  her  prime  minister  had  to  deal 
secretly  with  Catherine  de'  Medici's  tailors?  Or  what  that  which  passed  be- 
tween "Nan"  Boleyn  and  King  Hal  beneath  the  yew-tree  in  the  cloistered 
shade  of  Sopewell  nunnery,  meant  to  Wolsey  ? 

Those  who  are  interested  may  have  specimen  pages  of  a  work  that  will 
show  how  English  history  may  be  had  in  quite  a  different  way  from  that 
presented  by  Hume,  or  Rapin,  or  Macaulay,  or  Guizot,  or  Hallam,  or  Froude. 

PAMPHLET  SENT   OH   REQUEST 

GEORGE  BARRIE  &  SON,  Pubushers 

1313  Walnut  Street  Philadelphia 

agents  wanted- liberal  commission 


March  15,  1902 
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FORT    WAYNE    ELECTRIC    WORKS 


(INCORPORATED) 
-MANUFACTURERS  OF- 


GENERATORS  FOR  LIGHT  and  POWER. 


Equipped  With 
Laminated  Field  Pole 
Pieces,  Cast  in  Frame 
by  Special  Process, 
Insuring  Perfect  Mag- 
netic Circuit. 


Armature  of  the 
Lam.inated  Ventilated 
Type,      Highly     Effi- 
cient.   Low  Tempera- 
ture Rise. 


FORT  WAYNE, 


•WOOD'  TYPE  L.  B.  D.  C.  GENERATOR. 
-MAIN     OFFICE     AND     FACTORY- 


BRANCH    OFFICES: 


BOSTON.  MASS.,  .)1S  E.vchange  Bldg. 
PHILADELPHIA.  PA..  101  The  Hoarse. 
SYRACUSE.  X.Y.,  717  BiUaye  Uldg. 


PITTSBURG,  PA.,  902  FUlb  Ave. 
CINCISNATI.  OHIO,  40^  Neave  Bldg, 
ST.  LOUIS,  510.,  818  Lincoln  Trust  Bids; 


CHICAGO,  ILL..  623  Marquette  Bldg. 

ST.  PAUL,  MraX.,  6l'>  GermanlaLifeliUlK. 

GR.VKI)  RAPIDS. MICH..  222 Houseman  Bldg. 


INDIANA. 


ATLANTA.  GA,.  8  S.  Broad  St. 
NEW  YORK,  N.  Y.,  40  New  St, 
YOKOHAMA,  JAPAN.  Bagnall  and  Uilles. 


MOTORS 

THE      APPLICATION     OF     ELECTRIC     MOTORS     TO 

MINE,     CRANE     OR     CONTRACTORS'    HOISTS    IS    A 

VERY     ATTRACTIVE     PROPOSITION.         THEY     ARE 

PORTABLE,    OCCUPY    SMALL     SPACE    [AND     HAVE 

GREAT  FACILITY  OF  CONTROL, 

WE  MANUFACTURE  THEM  ESPECIALLY  FOR   THIS 

SERVICE, 


CROCKER- WHEELER  CO., 

Manufacturefs   and 
ElBCtricat  Engineers 

Branch  Offices  and  Representatives  in  a.11  LArge  Cities. 


Main  Office  and  Works, 


AMPERE,  N.  J. 


BREtSTER  UNIVERSAi.;^ 

Vm  RECEPTACKS. 


A  SYSTEM  OF  UNIT 


sdji 


THE  COMNECTfNa  USr. 


sijibis..  formation  of  any  deair^sd  tlf  U+ 

Slmptel   Praotloai'   trie^f- 

^t>r-.^  i   <.i  'w  ^  m^i  uy 

ELECTRICAt.  AOVKHTISI  • 


f?^ 


6t.ECT»lC-At. 

suppuy 

DEALERS  and 
CEHTRAW 
STATIONS  or 
■  WLUMINATtNC 
COMPANIES 
CENERALLY. 


PMENTED  Ota  «  <-,■ 
An  3  !■- 


301.E  MANOFAOTOBEBS, 


THE  ElEOTRiC  MOTOR  &  EQUIPMENT  CO., 


IB    Baaver  Street. 


^EWAffK,    W. 


WESTERN     ELECTRICIAN 


VULCANIZED  FIBRE.! 

Highest  gnits  for  electrical  iiuuUtlon  and  mechanical  ptirpowa,  in  sheets^  I 

tuK>,  rods  and  ipedal  ahapca.     Cataloguea  and  samples  oo  application. 

VULCANIZED  FIBRE  CO.,  -    Wilmington,  Del. 


Direct  Readiag  Ohmmeter. 


FOUR   STYLES. 

■  :l  classes  of  1^-o^k.     For  mIc   by 
li  i-9.    Wrlie  for  circular  lo 

ILLINOIS  ELECTRIC  SPECIALTr  COMPANY, 

6lO'612Tacoma  BIdg..  Chicago.  j 


The  Franklin  Model  Gas  Engine. 


-HORSE  POWER. 


450  REVOLUTIONS. 


We  furnish  complete  sets  ot  Castings,  Materials  and  Blue 
Prints  for  either  horizontal  or  vertical  types. 

Jf*0  FOH  CNOIME  CATALOGUE  HO.    16. 

PARSELL    &    WEED, 


12it-I81  Heat  Slkt  «(treet, 


Kew  Y*rk  CHy 


The  5rooYEi 


CMICftCO    ILL.    US/' 


Sturtevatrvt  SteaLin  FaLi\s 


DIRECT  CONNECTED  ENGINES 


^^^^^^^^^^^^tafei. 

R^'-iS^H 

1 

^^^^^^^^H 

^ 

STURTEVANT   STEEL   PLATE   STEAM   FANS 


In  countless  variety  are  built  for  purposes  of  Ventilation, 
Mechanical  Uraft,  etc.  The  engines  are  specially  designed 
for  direct  connection  and  make  It  possible  to  operate  the  fan 
at  any  time  Independently  of  other  machinery.  We  can  meet 
any  requirements  as  to  volume,  air  pressure,  type  of  fan,  etc. 


B.  F.  STURTEVANT  CO. 

BOSTON.  MASS. 

'ork  Philadelphia  Chicago  London 


NEW    NATIONAL    CODE 

"I  XL" 

Triple     Braided     Weatherproof 
and  Slow  Burning  Wire. 

COMPLETE   STOCK   ON    HAND. 


St.  Louis  Electrical  Supply  Co., 


ST.   LOUIS. 


STOBABE  BATTERIES 

...FOR... 

LiffMing  Plants,  Railroad! 
Cars  and  Buildings. 

FOR  AUTOMOBILES  #  POWER 

THE  ONLY  BATTERY  FOR  PRACTICAL  PURPOSES. 

WE    MAINTAIN    AND    GUARANTEE 
ALL  OF  OUR  LINES  OF  BATTERIES. 

ESTIMATES  FURNISHED  FOR  ANY  CAPACITY. 


United  States  Accumulator  Co., 

».5l  aiARQUKTTf  BirUCDIWCi,  CHIC  V4;0. 


£  Black  Diamond  File  Works  I 


Jj  Twtiv* 

^  Medal* 

2^  Awarded  al 

^  Inlernallonal 

j^  Expositions 

^  OVB  eoOil>»  ABE 

^  HTOBI!     - 


Gold  M*d.«  ? 
al  AUanla,  vf 
1895.  W 


-^^  CV 

LBE  ON  SAJiK  IN  BTBBY  liBADIMO  BABDWABB  ^ 
^^  ..,..»»^  IN  THB  UNITBO  8TATBH  AND  CANADA.  }j^ 

I  G.  &  H.  BARNETT  COMPANY  | 

^  PHILADELPHIA,  PA.  ^ 


VOli    JXi'  $3i00   rCR   AlRUli      PuEmuib  company.  CtiI»g;o. 


CHICA6Q,  MARCH  22, 1902. 


Entered  at  CWcftgo  Postofflce  m 
mftl)  lUMtler  of  the  K«coad    ' 


'ZS     iOCn'TSAGopy.     NO.  12, 


IMDI     FV  INSULATED 

llVlr^biliyV   WIRES  AND   CABLES. 

RUBBER  COVERED,  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 

'"r  "ixsVn"'"     Simplex  Electrical  Company, 

icnad'nock  aiock.  CHICAGO.  75-81  Cornhlll,  BOSTO  N,  MASS. 


WESTERN   SELLING  AGENT. 

H.  R.  HIXSON, 

1137  Monadnock  Slock.  CHICAGO 


18S9— Paris  Exposition, 
^edal  for  Bnbber  Ilisalation. 

1893- World's  Fair, 
Medal  for  Rnbber  Insolation. 


TRWDSMARK. 


THUB  STANDARD  FOB 

.  RUBBER  lASITIiATIOK. 

Sole  Manufacturers  of 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  *p'-  Wires 
THE  OKONITE  CO.,  Ltd. 


Wllltrd  L.  CandtB,  lu,..„.r. 


253  Broadway,  New  York. 


Geo.T.  Manson, Gen'l  Supt, 
W.  H.Hodglns.  Secy. 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paranitt  Rubbar  Covarad  Wiras  and  Cablaa, 

UNDERGROUND.  AERIAL,  SUBMARINE  AND  INSIDE  USE, 

TELEPHONE.  TBLEQRAPH  AND    PIRB   ALARn  CABLES. 

All  Wires  tte  tested  at  Factory.  JOKE8BOBO.  IND. 


Xational 

India 
Rubber  C'o.'j 

RUBBER  COVERED 

AA/^macs   AND   OABi_aes. 

OFFICE  AND  FACTORY:  BRISTOL.  R.  1. 


Eldredge  Battery  VolimetBr, 


The  only  low-price  pocket  Instru- 
ment indieatlntr  fa  TOit-9  Connett- 
iniC  posts  have  Don-remoTabienuts- 
Llgbt  w^tfcht  and  neat  In  Appear- 
ance. For  sale  by  Jobbery. 
Kldredgro  Electric  Mfg.  Co., 
Sprinctleld.  Mass..  \}.  8.  A. 


Queen  $(  Co, 

lOlO  Chestnnt  Ht.,  PJtila. 

«80  MONON  BLDG.,  CiilCAtO. 


^cme  Testing  Sets,  Queen-WIrt 
.Switchboard  Instruments,  X-Raf 
FocusTubes,  Induction  Colls. 


CRESCENT  RUBBER  INSULATED 
WIRES  AND  CABLES 

National  Code  standard. 
ORESCENT  INSULATED  WIRE  AND  CABLE  CO., 

Bs'sARmY'sTREEI.  ""*'"  ""''='  *"''  factory,  TRENTON,  M.  J. 

^k^  Standard  Underground  Gable  Co. 


822  Tbe  Rookery.       Weetlngbouse  Bldg., 
Cht«ago.  Pittsburg. 

Mills  Bldg.,  San  Francisco. 


56  Liberty  St..        1226  Belz  Bldg. 
Kew  York  City.      Pbiladelpbla,   p» 
101  Milk  St..  Boston. 


^p  ElectrlcCabies,Condults,Wiresand  Accessories. 

M  Also  ifleti  tirade  Hnbber  CoTered  Wires  and  Cahlen. 


We  manufacture 

Ttie  Segerdahl 
Patent  Bell. 

I;  rings  well 
and  Itjoks  well. 
Sample  3  In.  belt  b7  mall 
on  receipt  of  prtce. 

Nickel  Finish     •     60c 
Enamel  Finish    •     46c. 

r  jth 


We  are   well  e^iulvi^^d 
lo  luanafttcture  small 

Electrical  Devices. 
Inventors'  Models, 

and  special  worfc  requlr- 
Inir  sti'i.  and  solicit  or- 
respoDdence  along  this 
tine. 

Spies  Electric  Company 

S7-89.We9t  Van  BarenSt-, 
Chicago,  111. 


BARE    AND    INSULATED 

ELECTRICAL  WIRES 

OF  EVERY  DESCRIPTION. 

CROWN  RAIL  BONDS. 

8ee  our  Exhibit  at  the  Oharleston  Expoaltjon. 

American  Steel  &Wire  Co. 

CHICAGO.  NEW  YORK.         WORCESTER.         DENVER.  SAN  FRANCISCO. 


2,000  IN  USE. 

Bipolar  and  HolUpoIar  Moton 
tTO~^  H  to  W  horsepower.  Dyna- 
moflCromtOUebtstoTOO.  We»eU 
or  rent.  Oooa  profits  for  amenta. 
TbeBcfcirt  BccMfg.Co..Trey.OM«. 


r 

[PBOENIX  GLASS  CO. 

MANUFACTURERS  OF 

GAS  AND  ELECTRIC 
j|    GLOBES,  SHADES,  Etc.    : 

*  SGNO    FOR   A  COPY  OF  OUR  mw  AN*  ' 
I  X  •      LATEST    CATALOOUC.  | 

1 1  Pittsbnrgh,    ReiYork.   CUcago. ; ; 


lERlCSSONiSfe^^ 


IS  THE  BEST 

TOO  GOOD  FOR  YOU  ? 


USED  BY  SIGNAL  CORPS  U.  S.  ARMY  and  ADOPTED  AS  THEIR  STANDARD. 

OUR  TELEPHONES  STAND  EVERY  TEST  AND  ARE  ALWAYS  SATISFACTORY. 
CS1VETHEM  ATRIAL  AND  BE  CONVINCED.    PARTICULARS  FREE. 

ERICSSON  TELEPHONE  CO.,  290  BROUWAY,  NEW  YORK. 


The  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

STEBIi  OUTIiET  AMD  JUHCTIOM  BOXES, 
MWITCHBOABDS.   PAITBK.    BOABDS.   8W1TOHK8,  ETC. 


WESTDB  ElectPical  Ingtoment  Do. 

"^^^r  Waverly  Park,  I "    " 

9etio&  Studud  Portable  Sirect  Sliding 


Waverly  Park,  ESSEX  CO.,  N.  J. 

Voltmeters,  Milliioltiiters,  Volliinotirt, 

Anmietiri,    HlliliiaBittift, 

GroiMd  Detectirs  Md  Circuit  Testers, 
OliBiineters,  Porteble  Galianonieteri. 

Onr  Portable  Instmments  are  recojinizea  as 
The  Standard  the  world  over.  The  Semi-Port- 
able Laboratory  Standards  are  stiil  better. 

Our  5Ut'on   Voltmeters  and  Ammeters  are 

.r;iuri^as^'*l  in  point  of  eslreme  accuracy  and 
lowest  consumption  ot  energj-. 

Mention  tbe  Wbstbbs  Ei-ECTaicL^N  wben  writ- 
ing lor  catalogues. 

LOXDOX— Elliott  Bros.,  yo.  101  St,  Martins 
I_ane 


VCeatom  Staadard  Portable  Direct 
Beadlnc  H IIU-seltBeter. 


BERLIX— European    Wc.io 
gtrument  Ck) ,  Rltlerstra^j^e  N  > 


Electrical   In- 


STERLING    EXTRA    INSULATING    VARNISH. 

Sterling:  Extra  Black  Finishing  Varnish, 

Sterling:  Black  Air  Drying  Vornidh, 

*  Sterling  Black  Core  Plate  Vamifh. 


THE  STERLINB  VARNISH  CO., 

PItlsbutg,  Pa..U.  S.  A. 


THE  STERLING  VARNISH  CH, 

25  Colmore  Row,  Birmingham,  England. 


COMPLETE  STOCK  ALWAYS  ON  HAND. 


FOR  ALL 
TYPES  OF 
LAMPS. 


-6- 


OPEN    AND    ENCLOSED    OUTER    AND    INNER    ARC  GLOBES    AND   SHAD^?. 
WRITE    US. 

THE  CENTURY  GLASS  CO..  BELLftlRE.  OH 
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THE  BUNNELL  TELEeRAPHIG 

AND  ELECTRICAL  CO., 

II  I  10-120  BEEKMAN  ST.,  NEW  YORK. 

:=TELECRAPH,    TELEPHONE,    RAILWAY    AND    ELECTRICAL    SUPPLIES. 

District  Messenger  Cali,  Police,  Patrol,  Watchman's,  Burglar  and  Fire  Alarm  Boxes  and  Equipment. 
FACTORIES,  NEW  YORK  CITY  AND  MILFORD,  CONN. 


BEEKMAN  ELECTRO- MECHANICAL  COMBINATION  SET. 


STEEL  LEVER  LEG  KEY. 


GIANT  COMBINATION  SET 
Coiulstinc  of  Atumlnuin  Lever  Sounder  and  Sleel.  Lever 
Key  lor  Private  Llnej  and  Learners. 


STANDARD  MAIN  LINE  REUY. 


LEARNERS'  LATEST  INSTRUMENT. 
Outllt  Consisting  of  Inatrument,  Battery,  Wire, 
Muual,  Etc. 


No    8  FIRE  ALARM  BOX. 


THE  BEEKMAN  MEDICAL  BATTERY. 


Burglar  Alarm  hrji.     Small  FIro  Alarm       Burglar  Alarm  and 
Box.  Watchman's  Box. 


I 


THE  MILFORD  MEDICAL  BATTERY. 


THE  IMPROVED  NATIONAL  FIRE  AURM  BOX. 


TRY  OUR 

BEEKMAN  tORY  CELL, 

beekman:iron  box  bell, 

BEEKMAN'WIRE   and 

beekman  long  distance 
telephone. 
unequaledT'IN  quality; 

OR   PRICE. 

OUR    INSTRUMENTS 
ARE  GUARANTEED. 

catalogue  or  LEARNERS' 
MANUAL  TREE  ON  RECEIPT 
OF    POSTAGE. 


March  22,  1902 


WESTERN    ELECTRICTAN 


The  Electric  Storage  BatteryCo. 

F>IHill_4^C3E.I_l=>IHI>k, 

HAS  INSTALLED  BATTERIES  OF  ''CbiodbC  HcCUmulators''  REPRESENTING  227,670  KILOWATT  HOURS'  CAPACITY 


For  Electric  Railway  Power  Houses  Central  Lighting  Stations,       -         -     61   Installations  Yacht  Plants,        -         -         -         -  100  inslaUatlons 

and  Sub- Stations  -  -     161  Installations  Isolated  Plants,  -         -         -        417  Installations  U.  S.  Government  Plants    -         -         185  Installations 

and  has  also  sold  for  Telegraph  and  Telephone  Service  over  30,000  cells;  for  Car  Lighting  Service  over  15,000  cells. 

THE  WIDEST  EXPERIENCE  IN  STORAGE  BATTERY  ENQINEEBINO  IS  INSURED  IN  THE  ABOVE  STATEMENT. 

SEND    FOR    BULLETINS    DESCRIBING    TYPICAL    INSTALLATIONS. 


Sales      )  Phii^delphia,  New  York,  Boston,  Chicago,  BALTnioRE,  St.  Louis,  San  Francisco,  Cleveland,  Detroit, 

Offices  J  Allegheny  Ave.  and  19th  St.      100  Broadway.      60  State  St.    Marquette  Bldg.    Ecjultable  Bldg.      WalnwrigQt  Bldg.      Nevada  Block.      New  En^'land  Bldg.      Michigan  Electric  Co. 


A  Craze  for 


J 


(rCDCRAL  KLCOTRie   COMPANY    PATENTS.) 

FEDERAL      ELECTRIC 

84   MAR.KET   ST.,    CHICAGO,    ILL 


Electric  I 

SIGNS 


is  sweeping  over  this  country.    Are 
you  meeting'  the  demand? 

This  valuable  method  of  adver- 
tising is  now  available  to  the  small 
as  well  as  to  the  large  merchant. 

A  new  field  of  activity  for  the 
Central  Station. 

The  average  annual  income  from 
nearly  300  of  these  signs  in  Chicago 
is  514.00  per  16  c.  p.  equivalent  in- 
stalled. 

Write  for  Bulletin    No.  50  and    Illus- 
trated Descriptive   Folder. 


COMPANY,  t 

V.   S.  A.  I 

♦  III  III  J 


EDISON     PRIMARY    BATTERIES. 


FOUMCIILY    KNOWN     AS      CDIB0N-LALANI>C> 


rOR    OAS    CNOINCS, 
SLOT      MACHINES, 
AUTOMOBILES 
BAILROAD    SIGNALS, 
CROHSINC    BELLS, 
SMALL   MOTORS. 
ETC. 


CONSTANT     CURRENT 
NO    LOCAL   ACTION. 
WILL   NOT    FREEZE. 


CELLS  FOR 
POr.TAaLC 
WORK.     . 


FULL    DESCRIPTION    IN    BOOKLET    NO.   4. 

EDISON    MANUFACTURING    COMPANY. 


FACTORV,    ORANQE,    NEW   JERSEY,    u.    S.    A 

FOREICN    DEPAflTMENT.    IB    CEDAR     STREET.    NEW    YORK. 


RHEOSTATS 

AND 

ELECTRIC    CONTROLLINC    DEVICES 

OF    EVERY    DESCRIPTION.  i^SSi^SSii 

THE  CUTLER-HAMMER  MFG.  CO. 


AGENTS  : 

STURTEVANT  ENGINEERING  CO..  LONDON.  ENG. 
KILBDURNE  &  CURK  CO..  SEATTLE.  WASH. 


MAIN  OFFICES. AND  FACTORY: 
MILWAUKEE. 


BRANCH  OFFICES: 
NEW  YORK-CHICACO. 


An  INCANDESCENT  LAMP  represents  a  large  Investment  of  capital,  Ingenuity  and  skilled  workmansliip,  it  is  sold  at  a  price  to  low  as  to  necessitate  eternal 
vigilance  in  cutting  costs  to  a  mlnlmim.  A  successful  lamp  maiuficturer  can  not  afford  to  experiment  witli  poor  materials.  This  explains  ilie  popularity  of 

BAKER    &    OO.'S  I^L/VT  I  IN  LJIVI 

408  N.  J.  R.  R.  Ave..  NEWARK,  N.  J.  120  LIBERTY  ST.,  NEW  YORK.  ■  "^^       ^     ■       ■  ■     ^   ^i^  ■  'W  ■ 


We  Duy  and 
Refine 
Platinum 
Scrap  also. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Akron  SmokiDg  Pipe  Co — 

Amber  Electric  Mfg  Co 12 

American  Battery  Co — 

American  District  Steam  Co.. 20 
Amer.  Electrical  Heater  Co..— 

Amer.  El.  Telephone  Co 15 

American  Electrical  Works.. 11 
Amer.  Reflt.  &  Lighting  Co  10 
American  School  of  Corresp..l2 
Amer.  Steel  &  Wire  Company  1 
Anderson  &  Sons,  W.  H 18 

Badt&Co.,  F.  B 10 

Baker  &  Company 3 

Ball  En^ne  Company 17 

Barnes  Company,  Wallace — 10 

Barnett  Company,  G.  &  H 22 

Barrie  A  Son,  Geo 17 

Bayley  A;  Sons  Co.,  W 17 

Berthold  &  Jennings 19 

Besly  &  Co.,  Charles  H 23 

Blssell,G.W — 

Bossert  EL  Construction  Co..  1 
Brunt  Porcelain  Works.G.  F..  7 

Bnllocb  Electnc  Mfg.  Co 11 

Bunnell  Telegraph.  AElecCo.  2 

Carney  Brothers  Company. .  .19 

Central  Electric  Co 5 

Central  Manufacturing  Co.  . — 
Central  Telephone  &  El.  Co.  .— 

Century  Glass  Co 1 

Chase-Shawmut  Company...  14 
Chicago  &  Alton  Railroad — 17 

CAN.  W.R.E 17 

Chicago  Edison  Company. 4,  12 
Chic  FDse  Wire  A  Mfg.  Co. .  .— 


Chicago  Insulated  Wire  Co..— 

C,  M.  &St.  P.  R.R 17 

Chicago  Telephone  Co 8 

Coit,  Henry  A 16 

Colorado  Lamp  Co.,  The — 

Colorado  &  Southern  Ry 12 

Columbia  Telephone  Mfg.Co.I4 
Continental  Tel.  Const.  Co..  16 
Continuous  Rail  Joint  Com- 
pany of  America 17 

Couch  A:  Seeley  Co — 

Crescent  Ins.  Wire  &  Cbl.  Co.  1 
Crocker- Wheeler  Company.  22 

Cutler-HammerMfg.  Co 3 

Cutter  Elec.  &  Mfg.Company— 

D.  &  W,  Fuse  Company — 

Dearborn  Drug  &  Chem.  Co  .  8 
Diamond  Meter  Company    .  - 

Dicke  Tool  Company 18 

Diehl  Manufacturing  Co 4 

Dixon  Crucible  Co  ,  Joseph . .  17 

Edison  Decorative  &  Minia- 
ture Lamp  Department 10 

Edison  Mfg.  Company 3 

Edwards  &  Company 8 

Eldredge  Electric  Mfg.  Co....  1 
Electrical  Engineer  Institute. — 
Electric  Appliance  Company.io 
Elec.MotorA  Equipment  Co  13 
Electric  Storage  Battery  Co..  3 
Electrician  Pub.  Company..  .18 
Ericsson  Telephone  Company  1 
Eureka  Electric  Company  — 15 

Far ies  Manufacturing  Co — 11 


Farr  &  Farr 16 

Federal  Electric  Company...  3 
"for  Sale"  Advertisements..  13 
Ft.  Wayne  Elec  Works.,  Inc.21 

Fowler,  John  H 11> 

Franklin  Eng.  &  Elec.  Co....— 
Fulmer  Lumber  Co.,  D.  M ....  19 

General  Electric  Company.. .  4 
General     Incandescent     Arc 

Light  Company 8 

General  Incand.  Lamp  Co  —  — 

Genevieve  Company — 

Glass  Wool  Mfg.  Company...— 
Great   Western    Smelting   & 

Refining  Company. ..  -.13 

Gregory  Electric  Company  .-12 

Hartford   Steam    Boiler    In- 
spection &  Insurance  Co...  8 
Hazard  Manufacturing  Co    ..22 
Hobart  Elec.  Mfg.  Company..  1 

Hoffman,  G.  W 12 

Holcomb-Lobb  Co 18 

Holmes  Fibre  Graph.  Co 9 

Humphrey,  Henry  H — 

Illinois  Electric  Specialty  Co,32 

Illinois  Maintenance  Co 12 

Incandescent  Electric  Light 

Manipulator  Company — 

Indiana  Rub.  &  Ins.  W.  Co . . .  1 
India  Rubber  &  Gutta  Percha 

Insulating  Company 8 

Intemat'l  Corres.  Schools  — 10 
International  TeL  Mfg.  Co. ..15 

Jeffrey  Manufacturing  Co. .  ..17 


Johnston,  Thomas  J 11 

Kartavert  Manufacturing  Co.33 
Kellogg  Switchboard  &  Sup- 
ply Company 15, 18 

Klein  &  Son,  Mathias 18 

Kokomo  Tel.  A  El.  M.  Co ... .  16 

Leather  Preserv.  M.  Corp....— 

Leavltt.  R.  H 18 

Leclanche  Battery  Company.  13 

Leffel  &  Co.,  James 17 

Lindsley  Brothers  Company.. 19 

Maltby  Lumber  Company  — 19 
Manhattan  Elec.  Supply  Co..  5 

Matthews  &  Bro.,  W.  N 11 

McLennan  &  Company,  K . .  ..10 
MeredithCedarCo.,  J.  P....  19 
Metropolitan  Tel.  &  El  Co. ..15 

Mica  Insulator  Company — 

Miscellaneous  Advs 13 

Moloney  Electric  Company..— 

Monarch  Fire  Appl.  Co 9 

Monon  Railroad — 

Moon  Mfg.  Co.,  The 15 

Morse  Cedar  Company 19 

MuUIns,  W.H 11 

Munsell  &■  Co.,  Eugene 10 

National  Conduit  ACableCo.lO 
National  India  Rubber  Co —  1 

Naugle  Tie  Co.,  E.  E 18 

New  York  Ins.  Wire  Co 9 

Ohio  Electric  Works 11 

Okonite  Company,  The 1 


OsbuTn  Flexible  Conduit  Co.  7 

Paragon  Fan  A.  Motor.Co — 

Parsell  &  Weed — 

Pass  tk  Seymour 7 

Perrizo  &  Sons 19 

Phillips,  Eugene  F li 

Phillips  Insulated  Wire  Co..  11 
Phoeni.x  Glass  Company.   .;..  i 

Phosphor-Bronze  S.  Co 17 

Pignolet,  L.  M 10 

Pittsburg  &  L.  S.  Iron  Co 19 

Porter  Cedar  Company 19 


Queen  &  Company . 


Reisinger,  Hugo 9 

Reliance  Electric  Company..  9 
Reynolds  Electric  Company. 13 

R.  I.  Teleph.  A  Elec.  Co 16 

Roebling's  Sons  Co.,  J.  A 11 

Rose  Electric  Company J2 

Sage.  F.  B.  &  Bro 16 

St.  Louis  Elec.  Supply  Co       22 

Sargent  &  Lundy — 

Sawyer-Man  Elec.  Company.— 

Schureman  &  Hayden 12 

Shelby  Electric  Company — 

Simplex  Electrical  Co., The. 1,10 

Smith  Co.,  S.  Morgan 12 

Spies  Electric  Company 1 

Sprague  Electric  Company...  5 
Standard  Electric  Company  ..10 

Standard  Pole  &  Tie  Co 19 

Standard  Ur>derg.  Cable  Co..  1 

Standard  Varnish  Works 9 

Stanley  Instrument  Co 9 


Sterling  &  Son,  W.  C 19 

Sterling  Electric  Company...— 
Sterling  Varnish  Co.,  The....  1 
Stilwell-Bierce  &  Smith-Valle 

Company 13 

Stow  Mfg.  Company — 

Stromberg-Carlson  TeL  Mfg, 

Company 15 

Sturtevant  Company,  B.  F...32 

Telephone  Co.  of  Amer.,  The.l6 

Thompson,  G.  L 10 

Torrey  Cedar  Company 19 

Triumph  Electric  Co 9 

United  States  Accumulat.  Co.13 
U.  S.  Electric  Mfg.  Co 16 

Valentine-Clark  Co.,  The — 

Varley  Duplex  Magnet  Co.. .  — 
Vindex  Electric  Company....— 

Vomacka  &  Mazenek — 

Vulcanized  Fiber  Company.  22 

Wagner  Electric  Mfg.  Co 6 

Walsh's  Sons  A  Company 13 

Warren  El.  Mfg.  Company     .11 

West  Shore  Route 19 

Western  Electric  Company...  7 
Western  EL  Supply  Company- 
West  Inghouse      Electric     & 

Manufacturing  Company  ,  20 
Weston  Electrical  Inst.  Co...  1 
Whitehead  Company,  W.  VV..13 

WiUyoung,  Elmer  G — 

Wisconsin  Central  R.  R 13 

Worcester  Company,  G.  H 19 

Wright  Bros j  9 


Xi'ox?   01a.ssl±led   Izidesc   o*   A.ca-v©a*tis©jaa©xi.ts    See    P^sre    &. 
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ALWAYS 

IN 
STOCK. 


MANUFACTURED  BY 


Motors, 
Switches, 
Arc  Lamps, 
Circuit  Breakers,  Etc.,  Etc. 

CHICAGO  EDISON  COMPANY,  139 Adams StreelCHICAGO. 


.I.Go 
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THE  GENERAL  ELECTRIC  COMPANY'S 


Type  "H"  Transformers 


OIL  COOLED  CORE  TYPE 


A  product  of  the  widest  experience,  per= 
fected  by  the  closest  study,  a  design  which 
has  become  the  recognized  standard. 


In 


GENERAL  OFFICES:  SCHENECTADY,  N.  Y. 

NEW  YORK  OFFICE,  44  Broad  St.  Sales  Offices  in  all  Large  Cities. 


March  22,  igo2 


WESTERN    ELECTRICIAN 


D.  &  W.  SAFETY  DEVICES 


The  Type  F-2  Box  is  a  three-wire  Service  Switch,  illustration  of 
which  is  found  herewith,  having  a  capacity  from  70  to  120  amperes 
for  250  volt  circuits.  Fuses  for  these  switches  can  be  supplied  in  any 
desired  capacity  within  the  given  ranges. 

SEND     FOR     DESCRIPTIVE     BULLETINS. 

(Emlml  €ltttrtrCitnt|tattg, 

GENERAL    WESTERN  AGENTS, 

264=266-268=270   FIFTH  AVENUE.   CHICAGO. 


UNIVERSAL 
FAVORITES. 


LUNDELL  FANS 


SCIENTIFICALLY 
CONSTRUCTED. 


SUPERIOR   DESIGN  AND  CONSTRUCTION. 

No  imitator  has  succeeded  in  equaling  the  efficiency  and  durability  of  the  Lundell  Fans.  They  run  quietly  and 
easily,  and  require  the  least  attention.  They  are  made  in  various  types  and  sizes  to  meet  the  demands  of  the  trade, 
and   dealers   who   desire  quick  sales  and  satisfied  customers  should  send  in  at  once  their  orders  for  Lundell  Fans. 

SEND  FOR  CATALOGUE  NO.  03304. 

SPRAGUE  ELECTRIC  COMPANY, 

General  Offices:     ^2q-^}\  West  34th  Street,  New  York. 


BRANCH  OFFICES: 


CHICAGO: 
Fisher    Building. 


BOSTON  : 
275  Devonshire  St. 


ST.  LOUIS  : 
Security  Building. 


BALTIMORE: 
Maryland  Trust  Building 


Anti-Doc 


No.  SIX 

A  First-Class  Medical  Apparatus. 

RETAIL  PRICE,  S2.50.  SOLD  BY  ALL  DEALERS. 

MADE    BY 

MANHATTAN  ELECTRICAL  SUPPLY  CO., 


32  Cortlandt  Street, 
NEW  YORK. 


188   Fifth   Avenue, 
CHICAGO. 
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OPINIONS. 


JP 


Not    what    WE    think   of   our  own   SINGLE 
PHASE     MOTORS— but    what    OTHERS 


Fig.  299.     Standard  Motor  lor  3  H.  P.  and  Larger. 


THINK.    Send  for  this  pamphlet.    It  will  tell  you 
what  those  who  HAVE  BOUGHT  think. 

WAGNER  ELECTRIC  MFG.  CO. 

ST.  LOUIS,  MO. 


AiUnstera,  Inc.  Lamps. 

Genevieve  Company. 

Inc.  EI.  Lt.  Manipulator  Co. 

Anchora  (Tel.  A  Tel.) 
Matthews  A  Uro..  W.  N. 

Annojiclators. 

central  Electric  Co. 
Edwards  A  CompaDj'. 
Electric  Appliance  Co. 
Ohio  Electric  Works. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Babbitt     Metal     and 
Solder. 

Gr.  Western  Sm.  and  Refg.  Co. 

Batteries  and  Jars. 

Bunnell  Telegraph  AElec.Co. 
Central  Electric  Co. 
Edison  Mfg.  Co. 
Edwards  A  Company. 
Electric  Appliance  Co. 
Leclancbe  battery  Co.,  The 
Ohio  Electric  Works. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Bells,  Biuszers,  Rto. 

Bunnell  TelCKrap.  A  Elec.  Ca 
Central  Electric  Co. 
Edwards  A  Company. 
Electric  Appliance  Co. 
Spies  Electric  Company. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Belt  Bressine:. 

Leather  Preserver  Mfg.  Corp. 

Belting;. 

Leather  Preserver  Mfg.  Corp. 
Blo'wers. 

Sturtevant  Co.,B.  F. 
Boilers. 

Whitehead  Company,  W.  W. 

Boats. 

MulUns,  W.  H. 

Books. 

Barrle  A  Son,  Geo. 

Books.  Electrical. 

Electrician  Publishing  Co. 
Brashes. 

Central  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Holmes  P'lbre-Graphlte  Co. 

Sage  A  Uro.,  F.  B. 

Western  Electric  Company. 
Cable  Clips. 

Cbase-Shawmut  Company. 
Cables.  (See  Insulated  Wires.) 
Cables.  Electric  (See  Insu- 

latedWlres)  Copper,8heet 

and  Bar. 

American  Elec.  Works. 

American  Steel  A  Wire  Co. 

Bunnull  Tel«;t>'rap.  A  Elec. Co. 

Central  Electric  Co. 

General  Electric  Co. 

National  Conduit  A  Cable  Co. 

New  York  Ins.  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Elec.  Supply  Co. 

Western  Electric  Company. 

Carbons.     Points    and 
Plates. 

Central  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
Relstnger,  Hugo. 
Western  Elect.  Supply  Co. 
Can  tines. 
Smith  Co.,  S.  Morgan. 

Cliains. 

Jeffrey  Mfg.  Co. 
Circuit  Breakers. 

Badt  A  Co..  K.  B. 
Cutter  Elec.  A  Mfg.  Co. 
Western  Eieclric  Company. 

Coal    and    Ashes    Hand- 
ling Slachlnery. 

Jeffrey  Mft:  Co. 

Coils  and  Maerncts. 

Bunnell  Telegrap.  A  ElecCo. 
Varley  Duplex  Magnet  Co. 
Western  Electric  Co. 

Componnd. 

Dearborn  Drug  A  Chem.  Wks, 
McLennan  A  Co.,  K. 

Condnit  and  Conduits. 

Central  Electric  Co. 
Electric  Appliance  Co. 
Osburn  Flexible  Conduit  Co. 
Sprague  Electric  Co. 
Western  Elect.  Supply  Co. 


CLASSIFIED   INDEX   OF   ADVERTISEMENTS. 


ConHtmrtion  &  Repair!!*. 

Chicago  Edison  Co. 
Parsell  A  Weed. 
Spies  Electric  Company. 
Western  Electric  Co. 

Contractors  and  Electric 
MAeht  Plants. 

Bullock  Elec.  Mfg.  Co. 
Crocker-Wheeler  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
Sprague  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
\\'arren  Elec.  Mig.  Co. 
Western  Electric  Co. 
Westlnghouse  Elec. AM  fg. Co. 

Correspondence  Schools. 

American  School  of  Corresp. 
Electrical  Engineer  Inst. 
Int.  Correspond.  Schools. 
Cross- Arm  BracCN,  Etc. 

Anderson  &  Sons,  W.  H. 

Cross-Arms,     Pins     and 
Brackets. 

Bert  bold  A  Jennings. 
Central  Electric  Co. 
Central  Manufacturing  Co. 
Leavllt.  R   H. 
Standard  Pole  &  Tie  Co. 
Western  Elect.  Supply  Co. 
Western  Electric  (Company. 

Cnt-Onts  and  STt'itches. 

Ilosserl  Elec.  Const.  Co. 
Brunt  Porcelain  Works,  G.  F. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Electric  .Vpiillance  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Pass  A  Seymour. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Cots. 

Franklin  Eng.  &  Electro.  Co. 

D^'namos  and  Motors. 

Bullock  Rlec.  Mfg.  Co. 
Central  Electric  Co. 
Crocker-Wheeler  C'.. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Gregory  Electric  Co. 
Hobarl  Elec.  Mfg.  Co. 
Ohio  Electric  Works. 
Parsell  A  Weed. 
Reliance  Electric  Company. 
Schureman  A  Hayden. 
SpraguD  Electric  Co. 
Sturtevant  Co.,  B.  F. 
Triumph  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Warren  Elec.  Mfg.  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Electric  Heatine  Appl. 

Simplex  Electrical  Co. 

Electric  Railways. 

Crocker-Wheeler  Company. 
General  Electric  Co. 
Sprague  Electric  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Electric  Sii^iH. 

Elec.  Motor  &  Kqulpment  Co. 
Federal  Electric  Company. 

Electrical  and    Mechan- 
ical Enerlneers. 

Hadl  A  Co..  F.  B. 
BIsseL.  G.  W. 
Humphrey.  Henry  H. 
Sargent  &  Lundy. 

Electrical  Instrnments. 

Hadt  A  Co.,  K.  B. 
Bunnell  Telegrap.  A  Klec.Co. 
Central  Electric  Co. 
Eldr(;dgi;  Electric  Mfg.  Co. 
Electric  Apjiliance  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Illinois  Electric  Specialty  Co. 
PIgnolel.  L.  M. 
Queen  &  Co. 
Sage  &  Bro.,  F.  B. 
Stanley  Instrument  Co. 
Watiu-r  Electric  MTg.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  &   Mfg.  Co, 
Weston  Electrical  Inst.  Co. 
Wlllyoung,  Elmer  G. 


Electro-Plating  Mach*y. 

Beslv  A  Co..  Chas.  H. 
Crocker-Wheeler  Company. 
General  Electric  Co. 

Elevators -Conveyors. 

Jeffrey  Mfg.  Co. 
Ensines,  Oas. 

Parsell  A  Weed. 

Ensines,  (i^teani. 

Ball  Engine  Co. 
Baylev  &  Sons  Co.,  W. 
Sturtevant  Co..  B.  F. 
WhlteheadCompany,  W.  W. 

Exh'st  Steam  Apparatus. 

American  District  Steam  Co. 
Fan  Outfits. 

Central  Electric  Co. 
Crocker-Wheeler  Company. 
DIehl  Manufacturing  Co. 
Edlson  Mfg.  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Ohio  Electric  Works. 
St.  Louis  Elec.  Supply  Co. 
Sprague  Electric  Co. 
Sturtevant  Co.,  E.  F. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  EL  &  Mfg.  Co. 

Fibre. 

Kartavert  Mfg.  Co. 
Vulcanized  Fibre  Co. 

Files. 

Harnett  Co..  G.  &  H. 

Fire  Alarm  Equipments. 

Bunnell  Telegrap.  it  Elec.Co. 

Fire  Extinguishers. 

Monarch  Fire  Appliance  Co. 

Flashers. 

Reynolds  Electric  Company. 

Flexible  Shafts. 

Stow  Mfg.  Co. 
Forges. 

Sturtevant  Co..  B.  F. 

Fuses  and  Fuse  Wire, 

Central  Electric  Co. 
Chicago  Fuse  Wire  A  Mfg.Co. 
D.  &  W.  Fuse  Company. 
Electric  Appliance  Co. 
Vomacka  &  Mazanek. 
Western  Elect.  Supply  Co. 
Western  Electric  Company. 

Gears. 

Besly  &  Co.,  Chas.  H. 

General  Elec.  Supplies. 

Bunnell  Telegraph.  AElec. Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Manhattan  Elec.  Supply  Co. 
Ohio  Electric  Works. 
St.  Louis  Elec.  Supply  Co. 
Standard  Electric  Company. 
Western  Electric  Co. 
Western  Elect.  Supply  CJo. 

Glass  ^Vool. 

Glass  Wool  Mfg.  Company. 

Globes     and      Electrical 
Glassware. 

Century  Glass  Co. 
Phoenix  Glass  Co. 
Western  Elect.  Supply  Co. 

Graphite  Specialties. 

Besly  A  Co.,  Chas.  H. 
Dl.xon  Crucible  Co.,  Jos. 
Holmes  Fibre-Graphite  Co. 

Heatine     and    Ventilat- 
ing Apparatns. 

Sturtevant  Co..  B.  F. 

Holders,  Inc.  Lamps. 

Incandesenl    Electric    Light 
Manipulator  Co. 

Inspection  A  Insurance. 

Hartford    Steam    Boiler   In- 
spection A  Insurance  Co. 

insulators  and   Insulat- 
ing Materials. 

Akron  Smoking  Pipe  Co. 
IJrunt  Porce  aln  Works,  G.F. 
Bunnell  Telegrap.  A  Elec.Co. 
Central  Electric  Co, 
Chicago  Edison  Co. 
Electrical  Appliance  Co, 
General  Inc.  Arc  Light  Co. 
Indiana  Rub.  A  Ins.  Wire  Co. 
Kartavert  Mfg.  Co. 
Mica  Insulator  Co. 


Munsell  A  Co.,  I'.ugene. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
Ohio  Electric  Works. 
Okonite  Co.,  The. 
Phillips  Insulated  Wire  Co. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Standard  ^'a^nIsh  Works. 
Sterling  Varnish  Co. 
Vulcanized  Fibre  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Insulated  Wires  and  Ca- 
bles—Magnet AVires. 

American   Electrical   Works. 
American  Steel  A  Wire  Co. 
Bunnell  Telegrap.  &  Elec.Co. 
Central  Electric  Co. 
Chicago  Insulated  Wire  Co. 
Crescent  Ins.  Wire  ACbLCo. 
Electric  Appliance  Co. 
General  Electric  Co. 
Hazard  Manufacturing  Co. 
Indiana  Rub.  A  Ins.  WireCo. 
India  Rubber  &  Gutta  Percha 

Insulating  Co. 
Kellogg  Switch.  A  Sup.  Co. 
National  India  Rubber  Co. 
New  York  Insulated  WireCo. 
Ohio  Electric  Works. 
Okonite  Co.,  The. 
Phillips,  Eugene  F. 
Philli  ps  Insulated  Wire  Co. 
Roebling's  Sons  Co.  J.  A. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Western  Elec.  Supply  Co. 
Western  Electric  Company. 

Junction  Boxes. 

Bossert  Elect.  Const.  Co. 
General  Inc.  Arc  Light  Co, 

I^amps,  Arc. 

Central  Electric  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Lt.  Co. 
Gregory  Electric  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  &  Mfg.  Co. 

liamps,  Incandescent. 

Central  Electric  Co. 
Chicago  Edison  Co. 
Colorado  Lamp  Co. 
Edison  Decorative  A   Minia- 
ture Lamp  Uept 
Electric  Appliance  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
General  Inc.  Lamp  Co. 
Ohio  Electric  Works. 
Sawyer-Man  Elec.  Co. 
Shelby  Electric  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

liamps.  Inc.,  Adjusters. 

Genevieve  Company. 

Inc.  El.  Lt.  Manipulator  Co. 

Ijamps,      Incandescent— 
Replaeers  &  Cleaners. 

Inc.  El.  Lt.   Manipulator  Co. 

Lightning  Arresters. 

American  Elec.  Fut^e  Co. 
Central  Electric  Co. 
Electric  Apiiltance  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Linemen's  Climbers. 

Anderson  A  Sons,  W.  H. 
Klein  A  Son,  Mathias. 

Magflet  Wires. 

(See  Insulated  Wires.) 

Meters. 

Diamond  Meter  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Inc.  Arc  Light  Co. 

Mica. 

Munsell  &  Co.,  Eugene. 

Mining  Apparatns,  Elec. 

Crocker-Wheeler  Company. 
General  Electric  Co. 
Jeffrey  Mfg.  Co. 
Westlnghouse  El.  &  Mfg.  Co. 

Motors.  (See    Dynamos    and 
Motors). 


Nippers  and  Pliers. 

Klein  Sc  ^on,  Mulbias. 
Packing. 

Besly  A  Co.,  Chas.  H. 
Patent  Attorneys. 

Johnston,  Thomas  J. 

Phosphor  Bronze. 

Besly  &  Co..  Chas.  H. 
Phosphor  BronzeSm.Co.,Ltd. 

Photographs. 

Thompson,  G.  L. 

Platinum     Bought     and 

Sold. 

Baker  &  Company. 

Gt.  West. Sm. and  Refining  Co. 

Poles  and  Ties. 

Berthold  &  Jennings. 
Carney  Brothers  Company. 
Fowler,  John  H. 
Fulmer  Lumber  Co.,  D.  M. 
Holcomb-  Lobb  Co. 
Lindsley  Bros.  Co, 
Maltby  Lumber  Co. 
Meredith  Cedar  Co..  J.  P. 
Morse  Cedar  Co. 
Naugle  Tie  Co.,  E.  E. 
Perrlzo  A  Sons. 
PUt.jburg  A  L.  S.  Iron  Co. 
Porter  Cedar  Company. 
Standard  Pole  A  Tie  Co. 
Sterling  &  Son,  W.  C. 
Torrey  Cedar  Co. 
Valentine-Clark  Co.,  The. 
Worcester  Co.,  C.  H. 
Wright  Bros. 

Polish  (Metal). 
Hoffman,  G.  W. 

Porcelain. 

Akron  Smoking  Pipe  Co. 
Brunt  Porcelain  Works,  G.  F. 

PoTver  Transmission 
Machinery. 

Jeffrey  Mfg.  Co. 
Smith  Co.,  S.  Morgan. 
StUwell-Bierce  Smith-Vaile. 

Pulleys. 

Smith  Co.,  S.  Morgan. 
Stilwell-Blerce  Smlth-Valle. 

Rail  Bonds. 

American  Steel  &  Wire  Co. 
Badt  A  Co.,  F.  B. 

Rail  Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 

Refiners. 

Gl. West. Sm. and  Refining  Co. 

Reflectors. 

Amer.  Reflt.  &  Lighting  Co. 
Faries  Manufacturing  Co. 
Re-W^inding    Repairs. 

Chicago  Edison  Co. 
Gregory  Electric  Co. 
Schureman  &  Hayden. 

Rheostats. 

Badt  A  Co.,  F.  B. 
Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 
Gen'l  Inc.  Arc  Lt.  Co. 
Sage  &  Bro.,  F.  B. 
Westlnghouse  EL  &  Mfg.  Co. 

Rosettes. 

Pass  A  Seymour. 

Second-lland  Mach'y. 

Amber  Electric  Mfg.  Co. 
Gregory  Electric  Co. 
Illinois  Maintenance  Co. 
Matthews  &  Bro.,  W.  N. 
Rose  Electric  Company. 
Scnureman  &  Hayden. 
Walsh's  Sons  &  Co. 
Whitehead  Company,  W.   W. 

Shades. 

Amer.  Refit.  A  Lighting  Co. 

Faries  Manufacturing  (jo. 
Speaking  Tubes. 

Central  Electric  Co. 

Edwards  A  Company. 

Electric  Appliance  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Speed  Indicators. 

Besly  A  Co.,  Chas.  H. 

Queen  A  Co. 

Weston  Electrical  Inst.  Co. 
Springs. 

American  Steel  A  Wire  Co. 

Barnes  Co.,  The  Wallace. 
Steel  Boxes. 

Bossert  Elec.  Const.  Co. 


Storage  Batteries. 

American  Battery  Co. 
Electric  Storage  Battery  Co. 
United  States  Accumulat.  Co. 
Tapes,  Insulating. 

American  EiectricarWorks. 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
Electric  Appliance  Co. 
New  York  Insulated  WireCo. 
Okonite  Co.,  The. 
Simplex  Electrical  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Telegraphic  Supplies. 

Bunnell  Telegraph.&Elec.Co. 

Telephones,  Telephone 
Material  and  Switch- 
boards. 

■  American  El.  Telephone  Co. 
Bunnell  Telegraph.&Elec.Co. 
Central  Electric  Co. 
Central  Tele.  &  Elec.  Co. 
Coit,  Henry  A. 

Columbia  Telephone  Mfg.  Co. 
Continental  TeL  Const.  Co. 
Couch  A  Seeley  Co. 
Ericsson  Telephone  Co. 
Eureka  Electric  Company. 
Farr  A  Farr. 

International  Tel.  Mfg.  Co. 
Kellogg  Switch b.  A  Sup.  Co. 
Kokomo  Tel.  &  El.  Mfg.  Co. 
Metropolitan  TeL  A  Elec.  Co. 
Moon  Mfg.  Co.,  The. 
R.  I.  Telephone  &  Elec.  Co. 
St.  Louis  Elec.  Supply  Co. 
Sterling  Electric  Co. 
Stromberg-CarlsonTel.M.  Co. 
Telephone  Co.  of  Amer., The. 
U.  S.  Electric  Mfg.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Telephone  Service. 

Chicago  Telephone  Co. 

Tools. 

Anderson  &  Sons,  W.  H. 
Dlcke  Tool  Company. 
Klein  A  Son,  Mathias. 

Transformers. 

Central  Electric  Company. 
Crocker-Wheeler  Company. 
Ft.  Wayne  Elec.  Works,  Inc. 
General  Electric  Co. 
Gregory  Electric  Co. 
Moloney  Electric  Company. 
Standard  Electric  Company, 
Vindex  Electric  Company. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co.- 
Westlnghouse  El.  A  Mfg.  Co. 

Trucks,  Electric  Car. 

General  Electric  Co. 
Westlnghouse  EL  A  Mfg.  Co. 

Turbine  Water  W^heels. 

Leffel  A  Co.,  Jas. 
Smith  Co.,  S.  Morgan. 
Stilwell-Bierce    Smlth-Vaile 
Varnishes. 

Standard  Varnish  Works. 
Sterling  Varnish  Co. 

Tuleanlzed  Fibre. 

Vulcanized  Fibre  Co. 

Wires,  Copper. 

American  Electrical  Works. 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Hazard  Manufacturing  Co. 
National  India  Rubber  Co. 
Okonite  Co..  The. 
Phillips  Insulated  Wire  Co. 
Roebling's  Sons  Co.,  J.  A. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Western  Electric  Company. 

W^ire,  Bare. 

American  Steel  &  Wire  Co. 
Besly  A  Co.,  Chas.  H. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Okonite  Co.,  The. 
Phillips  Insulated  Wire  Co. 
Roebling's  Sons  Co.,  J.  A. 
Standard  Underground  C.  Co. 
Western  Electric  Co. 
Western  Electrical  Sup.  Co. 

X-Ray  Outfits. 

Queen  &  Co. 
wlllyoung,  Elmer  G, 
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R.  &   S 


Our  tubes 

are  made  of  the 

strongest   and    finest 

grade 

of  china. 


They  have  practical- 
ly no  absorption. 


Sales  Offices: 

NEW  YORK, 
CHICAGO, 
BOSTON, 
CINCINNATI, 
SAN  FRANCISCO. 


Ed) 
m 


Our  tubes 
run  from  le-inch  hole 

and  J  j4  inches 

long  to  2  >^ -inch  hole 

and 

24  inches  long. 

Nos.  012  and  0J3 

packed 

in  pasteboard  boxes. 

Get  our  latest 
prices. 

PASS& 
SEYMOUR, 

(INC.) 

SOLVAY,  N.    Y. 


THESE  GOODS  CARRIED  IN  STOCK  AT  ALL 
OF    OUR    OFFICES. 


// 


Ftexttuct 
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HIGH-GRADE 

PORCELAIN  TUBES 


300  DIFFERENT   LENGTHS  AND  SUES 


SHOW  HIGHEST  TESTS  YET    MADE    ON    TUBES. 


BATTERY  BUSHINGS  IN  ALL  SIZES. 


ASK  YOUR  DEALER  FOR    "BRUNT"   TUBES, 
INSULATORS  AND  CLEATS. 

THEY  COMPLY  WITH  THE  UNDERWRITERS' 
REQUIREMENTS. 

EVERY  PIECE  MARKED    ''BRUNT." 


THE  G.  F.  BRUNT  PORCELAIN  WORKS, 

EAST  LIVERPOOL,  OHIO. 


THE  NEW  AND  PERFECT  FLEXIBLE 
CONDUIT  FOR  INTERIOR  WIRING. 

APPROVED    B  Y     BOARDS 
OF  FIRE  UNDERWRITERS. 


The  interior  cannot  be  ripped  out,  be- 
cause it  is  an  inseparable  part  of  the  conduit 
— no  possiblility  o£  ripping  out  the  inside 
when  installing  wires  too  large  for  conduit, 
or  when  fishing  wires  through  it. 

When  "Flexduct"  is  used, 
every  foot  Is  absolutely 
Intact    and   unlnJureUm 

"Flexduct"  is  positively  moisture-proof 
— made  so  by  closely  weaving  together  a 
special  fibre  with  a  special  warp  and  by  treat- 
ing the  conduit  with  a  special  compound  to 
fill  up  the  pores. 

Sand  for  booklet— also  a  samptm  of  "  Flox- 
duct,"  and  carefully  examine  lis  smooth  In- 
terior; Its  longitudinal  Interweaving;  test  Its 
strength,  and  satisfy  yourself  that  "  Flexduct  " 
Is  the  best  flexible  conduit  that  has  over  been 
manufactured  for  Interior  wiring, 

"Flexduct"  costs  no  more  than  the  old 
style  conduit.     Order  from  your  jobber. 


Osburn  Flexible  Conduit  Co. 

General  Sales  Offices:    21  Park  Rom,  Hew  YorkOity. 


FAN  MOTORS 


FOR 


ALTERNATINB  UD  DIRECT  CURRENT. 

GET  OUR 

PRICES 
BEFORE 

PLACING 
YOUR 

ORDERS. 


DESK 
BRACKET 

OR 

CEILING 
STYLES 


OPERATING  ON  ALL 
STANDARD  VOLTAGES. 


FULL  DESCRIPTION    IN 
OUR  1902  FAN  CATALOGUE. 


Western  Electric  Company, 

CHICAGQ.       ST.  LOUIS.       PHILADELPHIA.       NEW  YORK, 

AMERICAN  ELECTR.C  COMPANY,  =^^"=0'*^kln"^,^^Ig!S:^b=jy'""''' 

STANDARD  ELECTRIC  COMPANY,  KILB0URNE&  CLARK  COMPANY. 

Cincinnatr.  Ohio.  beatue,  wasn. 

ANTWERP.  LONDON.  PARIS. 
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4LL  THAT  HARD  SCALE  i°  your  boiler  which  it  is  so  impossible  to  remove  with  tools  can  be  softened  and  converted  into  a  light  mud 
which  will  wash  out  with  the  water,  leaving  the  boilers  absolutely  clean,  without   injury  to  the  iron,  steam  or  connections,  by  the  use  of 


DEARBORN 


VEGETABLE    BOILER 

Write   us   regarding  water  analyses. 


COMPOUNDS. 


DZSARBORN    DRUG    AND     CHEmiCAI.    TTITORKS. 


CHICAGO: 
•;!4  Rlalto  Itldb-..  Tel.  Harrison  No».  3030  and  3931. 

PITTSBL'KG.  ST.  LOUIS.  ST.  P.\l  I.. 


WM.  H.   EDGAR,  President. 

.\TL.\NT.V,  G.\.  DENVER. 


SAN   FRANCI.SCO. 


NEW    YORK: 
120  Liberty  Street. 

HONOLULU,  n.  1. 


"G.  1."  CO. 

WRITE   FOR   BULLETIN  54. 

/^ 

i 

W^j^f^^^^^e^^ 

G.  1.    PUSH    BUTTON    SWITCH. 

GENER 

AL    INCANDESCENT    ARC 

NEW    YORK,    N.    Y.,    AND    IN    ALL    LARGE    CITIES. 

G.  1.    ATTACHING    PLUG    AND    RECEPTACLE. 

LIGHT    CO. 

^DWARDS  AH;,Co 


TheR.  E.-A.  L.  Monitor  Bell. 
iPaU'Qted.) 


iMk^ 


Hammer  rod  supported  in  two  places 
and  thrown  stralfht  out  and  In  by  the 
armature,  utrildne  song  on  inside, 
near  tdi^e.thua  gi  Wnp  a  full,  clear  tone. 

All  sprlnps  mode  or  Pliosplior  Bronze 
and  80  formed  that  there  is  least  pos- 
sible utrain. 

ContActa  are  platinized,  adjustment 
iH  made  by  pressure  on  the  standard 
which  supports  onw  contact.  No  screws 
or  nuts  bein?  used  in  the  adjustment, 
bell  does  not  get  out  of  order  by  oper- 
ation. "^      *^ 

Ordinarily  the  weak  point  is  the 
iTot.  the  unreliable  one  the  adjust- 
ji?  screw  and  nut.  Aa  these  detects 
have  been  eliminated,  this  bell  will 
stand  hard  usage  and  operate  under 
adverse  conditions. 

The  hammer  entirely  concealed  by 
gonpr  and  cannot  be  tampered  with. 

It  Js  espcciaiiy  adapted  for  use  on 
street  cars,a8.ln  addition  to  the  advan 
tages  mentioned,  It  is  duat,  Insect  and 
moisture  proof. 


p' 


^EwyowK  H-v 


Don't  Travel- 


TELEPHONE 

It  Saves  Time  and 
Expense  and  Ac- 
complishes the  same 
Purpose.  Business 
and  Residence. 


CHICAGO  TELEPHONE  CO. 

203  Washington  Street.       96  State  Street. 


THOROUGH  INSPEOTIONS 

AND 

:aurance    against    Loss   or     Damage     to 

Property  and    Loss   of  Life  and 

Injury  to  Persons  caused  by 

STEAM    BOILER    EXPLOSIONS. 

J.  M.  ALLEN,  President, 
WM.  B.  FRANKLIN,  Vice-President, 
F.  B.  ALLEN,  SeoonU  Vice-President, 
J.  B.  PIERCE,  Secretary, 
li.  B.  BRAINERD,  Treasurer, 
L.  P.MIDDLEBROOK.ABst.  Secretary. 


ELECTRICITY  FOR  ENBJNEERS. 


424  PAGES.       ILLUSTKATED.        PKICE  $2.60. 

ELECTRICIAN  PUBLISHING  CO., 
5(0  Marquette  Building,  -  -  OIHICAOO. 


There  is  No  Higher-Class  India-Rubber  Insulation 
For  Wires  and  Cables  than 

HABIRSHANA/. 


Authorized  Manufacturers  of  th* 


A,-r-rix    F-^EXii 


TIJI 


\A/II 


The  india-Rubber  and  Cutta-Percha  Insulating  Co., 

MAIN  OFFICE,  Glenwood  Works, 

YOIMKERS,   IM.  Y. 


Sales  OfTlce, 
Its  Cortlandt  St.,  New  York. 


(10923) 


»>t>><i*«ti«gfffifffffffffggffffMffffffffffff>gffff  if  ff  if  fiigfi9i»ti*«»ff  ■■§#•■•■■■■■■§•■• 
iiiiiiifiiiiii««t»*«tt>*>iM»»>*>»t»t>>*»ttiMM>>>i>M>>>>>M>Miiiii>iiiiiiiiiiiiiiiiiiiiiMiiiiiiiiii# 


March  22,  1902 


WESTERN    ELECTRiaAN 


**«>^^<&^«>^>««S«»«<&<Sk8k^^>^<S>^<^«><S>««S.^>«>^~S^^<&^^^^<8k^«k8>^<^^**<S 


^^K"H":~:~K"K~x~:~x~:"K~:~K"> 

The  "ELECTRA"  Highest 
Grade  Nuernberg  Carbons  are 
recognized  as  standard  all  the 
world  over. 

All  genuine  "ELECTRA" 
carbons  are  put  up  in  packages 
bearing  the  label  with  the  tradff 
mark  "ELECTRA." 


UNEQUALLED  IN  QUALTp 
AND    EFFIC1E>CT 


ILLIANT    LIGHT. 


HUGO  REISINGERiiBROADWAY  NEW  YORK. 


vVWW*»**«*V**»*X*********************************»*J 


Qood  carbons  mean  less  cost 
for  current. 

All  the  excellence  in  dynamos 
and  arc  lamps  counts  for  but 
little  where  poor  carbons  are 
used  in  lamps. 
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TRILJIN/IF^M 

SMALL  GENERATING  SETS  FOR 

MARINE  WORK  OR  SMALL 

ISOLATED  PLANTS. 

WE  MANUFACTUBE 

GENERATORS  and  MOTORS 

OF  ALL  KINDS  AND  FOR  ALL  PURPOSES. 

TRIUMPH  ELECTRIC  CO., 


'WE" 


CINCINNATI,  O. 


IDEAL    FIRE    PROTECTION    FOR   ALL 
ELECTRICAL    APPARATUS. 

Highest  Award  Pah-American 
expositioh. 

MONARCH  FIRE  APPLIANCE  COMPANY, 


27  William  St. 


NEW    YORK    CITY. 


FOR    HIGH    GRADE 


INSULATING  VARNISHES 

ADDRESS 

Standard  Varnish  Works 

CHICAGO  NEW   YORK  LONDON 


Crimshaw.  Raven  White  Core.  Raven  Black  Core. 

ALL  OUR  WIRES  pass  inspection  and  carry  thtalMTe  TRADE-MARKS  on  onr  tags.    We  also  manufacture  Crimshaw  and  Competition  Tapes  and  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OFFICE: 
13-17  Cortlanilt  St.,  New  York. 


BRANCHES: 


CHICAQO: 
192  Desplaines  5t. 


BOSTON: 
7  Otis  St. 


SAN  FRANCISCO; 
33  Second  St. 


'coMMi/moRm 


L  ^^\.V  -\-y  ?.WtK\  \H^" 


ll  There's  No  Friction 

with  the  Fibre-Graphite  Commutator  Brush. 
Being  90  percent,  p'lre  graphite,  it  inBures  low 
resistance,  no  sparking  under  a  varying  load,  and 
longer  wear.  TLcrc  is  no  greasing  required. 
The  Fibre-Graphite  13  therefore  the  most  cco« 
□omic  brush  on  ihe  market.     Send  for  price  list. 

HOLMES  FIBRE-GRAPHITE  MFG.  CO. 

5155 Wakefield  St..  aermantown.  PHILADELPHIA. 


RELIANCE" 

fi^GlVERATOKS 
AN1>  MOTORS. 

SEND      FOR      BULLETIN. 

RELIANCE   ELECTRIC 
COMPANY, 

MILWAUKEE,  -  'WIS. 

AGENTS  WANTED  EVERYWHERE. 


READ  THE 


ELECTRICAL  PAPER. 


DO  YOU  KNONA/ 


the  Importance  of  magnetically  floating  the 
moving  parts  of  a  meter? 


Send  for  description  and  book  full  of  good  information  "ABOUT  METERS." 


STANLEY  INSTRUMENT  COMPANY, 

General  Sales  Of¥ice,  144  Broadway,   New  York,  N.  Y. 
Paoif»s  Coast  Aeency,  33  New  Montgomery  St.,  San  FrancUoo,  Cal. 


— m 
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50  years  nco 

a  wattmeter  was  unheard  of. 

ivbcn  the  ttmo  was  ripe 

there  ap|>eart.'U  an  alternating  current 

Intep^tiDj?  waltiueter— 

the  Qutmann. 

the  world  moves— so  does 

theGutmann; 

and  so  truly  and  perfectly 

that  It  registers  within  2  per  cent,  variation 

between  no  load  and  full  load. 

that's  good  enough. 

Is  It  not  ? 

send  trial  order  and 

ask  for  our  new  meter  catalog. 

ELECTRIC    APPLIANCE    COMPANY,    ELECTRICAL    SUPPLIES.     SELLING 
GUTMANN     WATTMETERS.      92    &    94    W.    VAN    BUREN     ST.,     CHICAGO 

EDISON   MINIATURE    LAMPS 

^K           Over  400,000  Annually  Shipped 

-^^    iTjttH^^^  All  types — every  variety. 
^^^SQi3tlK^^     Prompt  shipment — in  any  quantity. 

j^S^Km                     Miniature  and  Candelabra  Sockets 
^^^^^P                      and  Receptacles. 

*^                          De-war  Bulbs  for  Liquid  Air. 

EDISON   DECORATIVE  &  MINIATURE  LAMP  DEPT., 
Qeneral  Electric  Company,  flarrUon,  N.  J. 

MICA  WASHERS 


PRICES  RIGHT 

EUGENE  MUNSELL  &  CO., 

218  Water  St.,  New  York.   117  Lake  St.,  Chicago. 


lVOLT=AMMETERS, 

POCKET  SIZE. 

wxcT  'j0L  For  Testing  Batteries  and  Battery 
I.Ti'iSSKjiClroults,  Locating  Faults.  Grounds, 
I     >"  ^etc. 

\yr  _^\       RELIABLE.       ACCTJBATE. 
Send  for  Circular. 
L.  M.  PICNOLET. 
78-80  Cortlandt  St..  NEW  YOKE,  N.  T- 


TCLe^HONC  HAnniSON  745 

F.  B.  BADT  &.  CO. 

CONSULTING  AND  CONTRACTING  ENGINEERS 

WIBTCnM   IkQCNTB  FOR 

wcBTON  iNsmuMCNTs.         1504  MoHadnock  Block, 

WARD  LKONANO   nHCOaTATB. 

CINCUIT  BNCAKKRB, 

KOISON-BROWN   RAtL  BONOB,  CTO.  CHICAGO. 


Electric  Heating  Apparatus. 

SENS  FOR  64.PAGE  CATALOGUE. 

"UNIT"  ENAMELED  RHEOSTATS 

The  Simplex  Electrical  Co., 
Cambridgeport,    Mass. 

CHICAQO.    Monadnock    Block. 


PHOTOGRAPHS 

Have  you  placed  any  Plants,  Ma- 
chinery, Etc.,  In  or  near  New  York 
that  you  wish     photographed  ? 
C.  L.  THOMPSON, 

Special  Photographer.  1  705  3rd  Ave..  New'York. 


WANTED 


You  Viho  are  Troubled  with  Sparking  and  Cutting  of  Commutators  to  C/se 

The  only  article  that  will  PREVENT  SPARKING. 
Will  keep  tile  commutator  In  good  condition  and 
PREVENT  CUTTINU. 


Absolutely  infill  Hot  Gum 
The  Brushes  ... 

It  will  put  that  high  elosa  on  the  commutator  you 
have  ao  lonij  sought  after. 

so  Cts.  per  stick.    $S.OO  per  Do^en.  ^_  MgLENNAN  &    CO., 

For  Sale  b.v  all  Supply  Houses,  or  g„,^  M.nuiacturers, 

FREEf  Samp fe  Stick,  W»  Title  and  TruatBldg..  CHICAGO.  ILL. 


SPRINGS 


ALL  SMALL  SPRINGS  USED  BY  ELECTRICAL 
TRADE. 

THE  WALLACE  BARNES  CO., 


Established  1857. 


BRISTOL,  CONN. 


COMPLETE   ASSORTMENT    HIGH    GRADE    SPRING    STEEL   ALWAYS    ON 
HAND.    SUBMIT  SAMPLES  FOR  PRICES. 


ASK  FOR  CATALOG  F. 


mml 


Don't  spend  spare  time  thinklnsr 
what  you  might  be  if  your  salary  were 
doubled!  i?o;Vi£-,  not  thinking:,  will  make 
j^our  wish  a  reality.  Our  free  booklet, 
'Are  Your  Hands  Tied?"  tells  you  what 
to  do  and  how  to  do  it.  Thousands  have 
already  doubled  or  largely  increased 
their  salaries  by  following:  our  plan. 
Under  our  guidance  you  can  do  the 
same.  Act  today!  I.  C.  S.  Text- 
books make  it  easy  for  those  already 
at  work  to 

Learn  By  Mali 

Merhsnlcal.  StPam,  Kleetrlral,  Civil,  HiDlng.  Tele- 
phone, nad  Telet-r»ph  Enelnocrlng ;  Bhop  Bad 
Foundry  I'rnptlre;  Berhknira)  nrnWlog;  ArehU 
tcclure;  Plumbing;  Bhtirt-netol  I'aMern  Dranlng; 
ChomUlrj;  OrnameDlal  DpiIcb  ;  LftterlnK;  Book< 
keeping;  Stenography;  Engllih  Branchei;  Teaeh> 
log ;  Loeomollva  Kanning ;  Elect rothsrspeu tin ; 
German;  Spanlih;  French. 
Circular  free.    State  subject  that  Intereits  you. 

INTERNATIONAL  CORRESPONDENCE  SCHOOLS. 

Box  1003.  SCRAirrON,  PA. 


THE  NATIONAL  CONDUIT  ^  CABLE  CC. 


iMinufidurfrt 
of 


BARE  COPPER  WIRE  AND  CABLE,  PAPER  INSULATED  CABLES 


CEMENT   LINED   PIPE   FOR    CONDUITS. 


FOR  TELEPHONE,  TELEGRAPH, 
ELECTRIC  LIGHT  AND   POWER. 


Executive  Offices,  Times  Building,  NEW  YORK,  N.  Y. 


CIRCUIT 
BREAKERS 


THE    ELDEN   DIRECT 
AND    ALTERNATING    CURRENT. 


COMPACT  and 
SUBSTANTIAL. 


PERFECT   PROTECTION. 

Oil  and  Air  Break. 


THE  STANDARD  ELECTRIC 
COMPANY, 


CINCINNATI, 


OHIO. 


SILVER-PLATED 
MIRROR  REFLECTORS. 

A  flat  Reflector,  for  use  with 
*"^a  any  system  of  incandescent  elec- 
tric light,  where  it  is  desired  to 
•pread  the  light  considerably. 
Its  silver-plated  miiror  plate 
lining  makes  it  most  effective  and 
pleasing,  and  always  as  good  as 
new. 

Convex,  reflecting  slightly  be- 
low the  horizontal  in  all  direc- 
tions. Used  in  stores,  etc.,  for 
general  illumination, 

GET    OUR    PRICES. 

American    Reflector    &,    Lighting    Co., 

27  1-273    FRANKLIN    STREET,    CHICAGO. 
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PRANK  N.  PH1LLPI8,  pRCStocNT. 
C.  H.  WAGENaciL.TnCAsunER. 


CUGCNE  F.  PHtLLIPS. 
General  Manaocr. 


C.  ROWLAND  PHILLIPS,  Vicc-PRCB. 
a.  R.  HCHIRGTON.  JR.,  Sec. 


AMERICAN  ELECTRICAL  WORKS, 

>  '      I     '  PROVIDE5ICE,  B.  1.  ' 

BAEEAND  INSULATED  ELECTRICWIRE, 


Railway 


ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  «ND  UNDERGROUND  USE. 

New  York  Store,  W.  J.  Watson,  26  Cortlandt  St, 
Cbicago  Store,  F,  E.  ponohoe,  82  Lake  St, 

Montreal  Branch,  Eugene  P,  Phillips'  Electrical  Works, 

MAIN  OFFICES  AND  FACTORIES.  PHILLIPSDALE,  R.  I. 


f  Sheet-Steel  Indian  Canoes\ 

■  Twenty.Two  Dollars,  Net    S^iB^^oHEVfT^I 

^W.  H.  MPUJJf 8.  MIDflpotSL.SALEM.OlTIO-^ 


WRITE  TO  OHIO  ELECTRIC  WORKS    | 

CHRISTMAS  GOODS  | 


":%t: 


ONDERS 

^    LITTLE 


EleclrlcTableLampCasshownlnfMus- 

tration)  with  Battery  complete S3.00 

Battery  Hanging  Lamp lO.OO 

Telephone,  with  Battery  complete 6.95 

Electric  Door  Bella,  all  connectiona 1.00 

Electric  Carriage  Lamp ™ 3.95 

Fan  Motor, ^-ith  Battery 6.95 

Electric  Hand  I^antcroa^ 2.00 

?8.00  Electric  Medical  Batteriea. 3.95 

112.00  Belt,  with  Suspensory... 2.50 

Telegraph  Outfits,  complete- 2.26 

Battery  Motors  from §1.00  to  12.00 

♦8.00  Bicycle  Electric  Light3_ 2.75 

Electric  Railway- 2.95 

Pocket  FlashLlghta...    1.50 
Necktie  Lights- 75c.  to    3.00 


_- r  Free  Book.    Describes  and  ilrastratts  many 

of  the  most  useful  electric  devices,  at  wonderfully 
emaU  prices.  AU  practical.  The  lowest  pric-oin  the 
world  on  everything  electrical,  Agents  can  make 
handsome  coininissionfl  and  many  Bales,  "Write  for 
complete  information. 
__OgiQ  EIJCTBIO  WORKS,  Cleveland.  Ohio.    , 


Six  Y«irs  with  Gtneral  Electric  Company. 

THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  66  Broadway,   -    NEW  YORK  CITY. 

Patent  Ctutat.       Pttant  SollelUnf. 


BULLOCK 
MOTORS 


For  Direct  Current 


25  H.  P.  Tjpe  "  N  "  Bullock  Direct-Current 
Motor,  with  Sub-base. 

Particularly  adapted  for  direct  connection  to 
machine  tools. 

WRITE  FOR  BULLETIN  35a. 

BULLOCK  ELECTRIC  MFG.  CO. 

CINCINNATI,  U.  S.  A. 


BOOKS. 


BUY  YOUR  BOOKS  FROM  THE 

ELECTRICIAN  PUBLISHING   COMPANY, 

610  Marquette  BIdg.,  CHICAGO. 


^''"*^""*" -""*'     -..-^^»* 


Mr.Xtremely  Cheap 

is  famous  because  he  talks 
with  a  logic  so  convincing  that 
he  cannot  be  denied.  His 
mission  in  life  is  to  show  you 
why  it  is  to  your  interest  to 
use 

Stombaugh  Quy  Anchors. 

Thousands  of  Telephone,  Tel- 
egraph, Electric  Light  and 
Street  Railway  Companies 
have  taken  his  advice  and 
adopted  Stombaugh  Anchors, 
and  they  have  given  entire 
satisfaction.  Because  they  are 
so  good,  some  concerns  think 
they  cost  much  more  than 
they  do.  The  net  price  of  a 
5-inch  anchor  is  69c;  6-inch, 
Si. 35.  The  time  necessary 
to  install  them  occupies  two 
men  15  or  20  minutts.  The 
only  other  expense  is  a  few  cents  freight.  This  makes 
the  total  cost  in  the  ground,  ready  for  use,  8ic  for  the 
5-inch  and  S1.50  for  the  6-inch.  You  all  know  how  ex- 
pensive the  old  method  of  guying  is.  The  Stombaugh 
Anchor  is  bored  into  the  ground.  You  do  not  disturb  the 
ground;  no  digging  or  tamping  is  necessary — that's  why 
it  is  cheaper  to  use  the  Stombaugh,     Write  us. 

ALL  SUPPLY  DEALERS  CARRY  THEM. 


MR.  XTRIMELY  CHEAP. 


W.  N.  Matthews  &  Bros., 

603  CARLETON  BLDQ.,  ST.  LOUIS. 


**mV"i>v'<i  iPiiF*<Vi<IP*<Vi>  V""  >*w*^i'*1P**P 


Faries  Adjustable  Holders, 

PORTABLES,  SHADES,  ETC. 


CATALOGUE  NO.  9  just 
Issued  will  be  mailed  up- 
on application. 


ABB  fahiiiIab  to 

Alil.    EltECTBICAIi 
P£OPL,E. 


FARIES    MFC.   CO.,  Decatur,  Illinois, 


IMPROVED 
WARREN 


ALTERNATOR 

SANDUSKY 

.     OHIO 


NATIONAL  CODE  STANDARD 

"0.  K."  Weatherproof  Wire. 
Slof-Bnriiing  Weatherproof 
and  Slow-Bnrning  Wire. 


Prices  and  Samples  on  Application. 


Phillips  Insulated  Wire  COm 

Office  and  Factory:  PAWTUCKEL  R.  I 


Insulated 
Rubber 
Wires  and  Cables. 
John  A.  Roebling's  Sons  C04 

WORKS    AT 

TRENTON,  N.  J. 
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WANTED,   FOB  SAL,E    and 

similar  WAMT  COLUIIN  advertise- 
mgtils  {jo  zi'Ords  or  less),  S^-SO  art 
insertior: ;  additional  words  JC  each. 
POSITION  WAXTED  advertise- 

merits  {jo  7i'ords  or  itrss).  S/  oo  an  in- 
sertion: additionai  zt-ords  2C  ejch. 


POSITION   WANTED. 

Ily  Brdt-classall-aronnd  l..-!r-pboii';  man.  fifteni 
veafs  wlih  Hell  (,'ompany,  past  ihroc  as  foreman 
building:  exchaiiKO^.  toll  llnt-s.  nt-rlal  and  itndi.T- 
ground  cal>li'.  Al  references  covering  alillity, 
cburactvr.  etc.  Tblrtv-elgbt  years  old  and  un- 
married. Address  H.  O.  HOWARD.  General 
Dellverj.  Indianapolis,  Ind. 


MOTORS  WANTED. 

60«    Volt    Motors,   from    two    to    fifteei 
lorse  power. 

ROSE  ELECTRIC  CO.,  St.  louis,  Mo. 


FOR  SALE. 


One  Iron  tripod  electric  tower  125  feet  high, 
first-class  condition:    one  Warren   alterna'.or, 
16.000  alternations;  100  K.  W.  new  rotor. 
CORSICANA     UAS    A'     ELECTRIC    CO.,    Cor- 
slcana,  Texas. 


FOR  SALE. 


Cheap,  at  once.  I'art  or  all  the  stock  of  The 
Piircell  Klectric  Co..  Pnrcell,  Ind.  Ter.  Paid-up 
capital.  iS12,500.  Plant  alsosupplfesLexingion, 
O.  T.  Total  population.  .5,000.  Splendid  o|>en- 
Ing  for  ice  plant  in  connection.  Only  competent 
persons  with  the  cash  need  apply.  Address  R  B. 
STICHTER,  Cleburne,  Tex. 


FOR   SALE. 


One  second-hand  Watertown  15xl6-inchhiyh 
speed  engine.  Has  Ix-en  In  service  four  years, 
and  Is  in  pood  order;  also  one  second-hand  Hall 
engine,  llxl*2-lnch  high  speed  engine.  These 
engines  are  In  good  running  order  and  have  been 
succeeded  bv  larger  units  is  the  reason  for  sale. 
We  Invite  correspondence.  MUX*  "IE  ELECTRIC 
LIGFIT  COMPANY.  Mnncie,  Ind. 


200  NEW  10  VOLT  BATTERY  MOTORS. 

9S.OO     KJK^IH. 

Wlllll'l  Sons  h.  Co..  259  Wuhlotton  St.,  Nevark,  N.  J 


INSTRUMENTS  WANTED. 

Volt  meters  and  ammeters  of  reliable  manu- 
facture.    ROSE   ELECTRIC  CO.,  St.  Louis.  Mo. 


BUY  YOUR  BOOKS 

FEOM  THB 

Electrician  Pub.  Co..  5 1 0  Marquette  BIdg.,  Chicago. 


REEJCB0UR5HIW 

Smgpering 


Through  the  generosity  of  the 
founders  and  of  several  prominent 
manufacturers,  Ihe  Trustees  are 
able  to  award  each  year  a  limited 
number  of 

Free  Scholarships 

in  Mechanical.  Electrical,  Station- 
ary, Locomotive,  Marino,  Textile 
Engineering,  Heating,  Ventilation 
and  Plumbing,  including  Mechani- 
cal Drawing.  The  scholarships  for 
1902  are  now  available  and  applica- 
tions will  be  considered  in  the  order 
received. 

Further  information  and  hand- 
book describing  courses,  methods 
and  regular  terms  zuill  be  sent  to 
any  reader  mentioning  the  West- 
ern Electrician, 

American  School  of  Correspondence, 

{Chartered  by  ihe  Commonwealth 
0/  Mitssachuietis). 

BOSTON,    MASS.,  U.  S.  A. 


ROBT.  FERRIS'  BOOK 
ON  METERS 

IS  so  SIMPLETHAT  ONE  WONDERS 
AT  THE  COURAGE  OF  THE  AUTHOR 

ITTELLS  JUST  WHAT   SOME 
PEOPLE  THINK  THEY  KNOW. 

Written  expressly  for  the  men  who  handle 
the  pliers. 
Sent  prepaid  on  receipt  of  $1.00.    Address 

ELECTRICIAN  PUB.  CO., 


510    Marquette  BIdg., 


CHICAGO. 


Real    Bargains    in    Second-hand    Dynamos    and    Motors. 

'I'lioroij^'hlv  overhaulod,  tested  and  guaranteed  as  good  as  new. 
110to11,16C.  1'  Uvnamos- 00  light, *U0;  4l)lis;bl.  SMU;  SOIiBht.  S7li;  20  li§ht.  S50;  16  light, 
830.  110  volt  Motors— 4  !l.  P.,  J'JU;  3  II.  P.,»80:  211.  I'..S50;  1  H.  P.. $30  220  volt  Molors-15  H. 
P.  "  Edd.v."»160;  12  II.  P.  ■■  Kddy,"*140;  10  II.  P.  •■  Detroit,- »1 10;  7W  H.  P.  "  Detroit."  *95; 
4  n.  I'."Aml)cr."  186:  3  H.P.  "Amber."  *70;  2  H.  P.  "  Eddy."  $50;  2^4  H.P.  "  Cliicago,"$50.  SOO 
volt  Motors— 4  n.  P.  "Amber."  $100;  3  II.  1"  "Amber,"  $83.  Plating  l'vnaraos-1.2iHi  gal.  "Amber" 
(now),tl2;0;  3110  gal.  "Zncker  .t  Levin."  545;  100  gal.  "Eddy,"  $35;  50  pal.  "  Edd.v, "$25.  Arc 
Lamps— 100  614  ampere  "  ISriish."  standard  (perfect).  $4  eaeh.  A  full  variety  '  f  battery  and  fan 
motors  and  Instruments;  every  machine  guaranteed  and  ready  for  delivery.  We  will  pay  you  full 
value  and  spot  cash  for  your  old  machinery  of  finy  discrlptlon  and  rjuantitles  Electrical  repairs 
prompt  and  reasonable.    Amber  Electric  Mf^.  Co.,  Department  A,  60  W.  Monroe  St.,  Chicago, 


"GREGORY: 

-^  ELECTRiccof 

■54-62  5.CLINT0N  5T.  CHICAGO 

Recognized    Headquarters   tor    Dynamog,    Motors, 

Meters  and  Transformers  for  Immediate  delivery. 

.    rOR  SALE. 

One  IIO  k.  w.  Eddy  Multipolar,  iM  volts. 

One  185  k.  w.  Thompson  Rynn  M.  P..  a;>OvoUH. 

Ono  68  k.  w.  Thom«on-Hou-ton,  2)0  voiu,  DM. 

One  look.  w.  Qoneral  Electric  Multipolar.  Mo  voUh. 

ThreeOOk.  w.  General  Electric  Multipolar.  Wi  voUs. 

Ono    fi2k.  w.  TIiomnon-HouMtnn.  Dr,i!,  MOvoltti. 

Two  100  k.  w.  Westfntrhouso  Multipolar,  125  wlt9. 

One  ino  k.  w.  Triumph  Multipolar.  12.".  volt". 

One   BOk.  w.  Triumph  Multipolar.  r,e6  volt". 

One    KO  k.  w.  Keyetonc  Multipolar.  125  volts. 

One  «6  k.  \v.  Oet.eral  Elc-trlc  Multipolar,  125  volta. 
LarRo  Btnck  of  nniailc-r  nmchlneB. 
Send  for  our  Monthly  Bargain  Sheet  with  net 

prices  on  machines  In  slock  ai  our  works.     All 

apparatus  fully  guaranteed. 


SECOND-HAND 

Dynamos  and  Mofori. 

'We  invite  correspondence 

with  those  wishing  to 

bay  or  sell. 


SCHUREMAN  &  HAYDEN. 

140  S.  Clinton  St.,  Ciilcaio. 


OETEniORATC.    LSTABLISMEO    fG  r  CAR  S.  SOLD    B  T  AG  ENTS    ANOOEALERS     ALL     OUEn      THE    WORLD 

U.S. METAL  P0Lisn;rwi^™ 

POLISHES  OLLMETOLS.  a..~c-r..  H,  .Yo...  Cmc.«co.S.»  f....ci.co.  295. E.W»  =  »ih=to»  St.  IN0IOMAP0Lts.INI), 


f  I  M'CORMICK  TURBINE. 


y^u\:\ 


On  Vertical  or  Horizontal  Shaft. 
Especially  Adapted  for  Electrical  Workk 

OlvcB  a  higher  percentaEc  of  useful  effect  than  anv  other  water*wfaMl 
heretofore  made.  All  sizes,  right  and  left  hand,  are  built  from  patterns  p^- 
fected  under  systematic  tests  in  the  Holyoke  Testing  Flume. 

Parties  having  power  plants  which  are  unsatisfactory,  and  those  cootemi 

■  plating  tbe  Improvement  of  powers,  wiU  find  It  to  their  Interest  to  oonfN 

with  us,  as  we  are  wllllni;  to  guarantee  reiults  where  others  have  failed,  ■• 

matter  what  make  of  turbine  has  been  In  use.    STATE  RBQUIRBTIBNTJ 

AND  SBND  FOR  CATALOQUB. 

S.  MORGAN  SMITH  CO.,  York,  Pa. 


CORLISS  ENCINES. 

Rebuilt  and  Ready, 

920  H.  P.,  34x60  George   H.    Corliss. 
650  H.  p.,  28x60  Lane  &   Bodlev   CorllES. 
625  H.  P.,  2SX4S  St.  Louis  Corliss. 
400  H.  P.,  24x42  St.    Louis   Corliss. 
300  H.  P.,  20x48  Harris  Corliss. 
300  H.  P.,  20x48  Wheclock    Corliss. 
20O  H.  P.,  18x35  Sioux    City    Corliss. 
180  H.  P.,  16x42  Harris   Corliss, 
180  H.  P.,  16x42  Hamilton    Corliss. 
160  H.  P.,  14x42  Mils    Corliss. 

125  H.  P.,  14x24  Cooper  Corliss. 
100  H.  P.,  12x36  Harris  Corliss. 

AUTOMATIC  ENCINES. 

250  H.  P.,  13    and    20%xl5    Armlngton    and 

Sims  cross-compound. 
175  H.  P.,  10%  and  18x18  Williams  Tandem 

compound. 
150  H.  P.,  15x14   Ideal. 

126  H.  P.,  14%xl6    Rice. 

BOILERS. 

1  Seo  H.  p.    Heine    Safety,   130  lbs.   steam. 

10   80  H.  P.  60x16  Tubular,  90  lbs.  steam. 

All  Apparatus  Fully  Ouaraaieed. 

Wilte  for  Stock  List  No.  IS. 

W.     W.     WHITEHEAD     COMPANY, 

Salei  Offices,  206  Dearbora  St,  Chicago. 


PLACE     YOUR 

"Want"  and  "For  Sale- 
advertisements  in  the 

WESTERN  ELECTRICIAN. 

Immediate  Returns. 


TO 

THE 


GREAT  NORTHWEST 


The  Wisconsin  Central  Ry.  will  take  you  there 
in  proper  shape.  Dally  trains  at  convenient 
hours  leave  Chicago  from  Central  Station,  12th 
St.  and  Park  Row  (Lake  Front),  for  St.  Paul, 
Minneapolis,  Ashland,  Duluth  and  the  North- 
west. Pullman  Sleepers  are  attached,  and  meals 
in  dining  cars  are  served  a  la  carte.  Nearest 
ticket  agent  can  give  you  further  Information. 

JAS.  C.POND, 

Gen'l  Pass.  Agent, 

Milwaukee,  Wis. 


CORLISS  ENGINES. 

26x48  Allls. 
22x48  Hams. 
18x42  Allls. 
14x36  Bates. 

MEDIUM    SPEED    AUTOMATIC. 

1  300  H.  P.  Buckeye,  style  B. 

2  300  H.  P.  17x30  Williams. 

HIGH   SPEED  AUTOMATIC. 

13x12  Ideal. 
12x13  Ball. 
12x18  Taylor, 
10x10  Ideal, 

7x  9  New  York  Safety, 
10x12  Erie    City. 

Write  for  our  new 


RAILWAY    GENERATORS. 
2  175  K,  W.  Edison    bipolar. 

1  150  K,  W.  Triumph. 

2  100  K,  W,  Edison   bipolar. 

ALTERNATORS. 
4  100  K,  W,  Westinghouse. 
2  120  K,  W,  Slattery, 
1   60  K.  W,  General  Electric. 

1  50  K,  W,  National. 

110-VOI/r    GENERATORS, 

2  65  K.  W,  Jenny, 

2  60  K.  W.  Thompson-Ryan,    10    poles. 
1  60  K.  W.  Siemens  &  Halske. 
1  60  K.  W.  Thomson-Houston. 
1  50  K.  W.  Western   Electric. 

Price  List  No.  49,  just  out. 


ILLINOIS     MAINTENANCE    COMPANY, 

E.  H.  CHENEY,  Manager.  204  Dearborn  St.,  CHICACO. 


Secured     quicldy    through     Western 
Electrician  "Help  Wanted"  ads. 


Cool 
Colorado 


Colorado  in  Summer  is  the  mostdeliglit- 
ful  place  on  earth.  Its  climate  is  simply 
incomparable,  while  its  magnificent  moun- 
tain scenery  is  said  to  excel  the  Swiss  Alps. 

There  are  many  attractive  resorts  in 
Colorado,  some  right  in  the  heart  of  the 
Rockies  and  others  along  the  foot-hills. 
Every  taste  and  every  purse  can  be  suited. 
Shall  we  send  you  a  copy  of  our  beautiful 
book, "Picturesque  Colorado?"  Sendthree 
cents  in  stamps  to  prepay  postage  to 

T.  E.  FISHER,  Gen.  Passenger  Agent, 
Colorado  &  Southern  Railway, 

DENVER,  COLO. 
P.  S.— Ourother  handsome  books.  "  Resorts  In 
Platle  Canon  "  and  "  Colorado  Beauty  Spots,  "  sent 
for  three  cents.  T.  E.  F, 


R  X,  iSi  I  W ■      'T  1 

: ,S^:X«  P|.iB:L,L 

SI  1 11 1     •mi  m     <-' 


»i*iH: 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

B  CND  F  >B  CIKCTILAB  AND  FRXGEB, 

THE  LECLANCHE  BATTERY  CO., 

ni  to  117  East  131st  St.,  N.  Y. 


CHICACO    EDISON   COMPANY  REPAIR   SHOPS 


76    MARKET    STREET,   CHICAGO.       TELEPHONE    MAIN    1280. 


Machine  and  Carpenter 

Work  of  All  Kinds 

Correspondence   Solicited. 


OPEN    DAY   AND    NIGHT. 

FIRST-CLASS    EQUIPMENT   THROUGHOUT. 


Dynamos  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instruments. 


March  22,  1902 
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"ZIEGLER"  FLASHER 

That's  the  name  of  our  new  Flasher.  It's 
the  greatest  invention  in  the  Flasher 
line,    and  it  is  in  a    class  all  its    own. 

REQUIRES    NO     MOTOR. 

NO   COGWHEELS.     ^ 
NO    GEARING. 

Runs  itself.  Will  last  nearly  always  and  is  the  simplest  invention  of  its 
kind  in  the  world.     Truly  a  20th  century  wonder. 

Runs  automatically  by  the  current  that  makes  the  light.  It  is  safe  to  say 
that  every  electric  light  system  in  the  United  States  will  be  supplied  with  a 

"ZIECLER"     FLASHER 

in    the    near  future.      It  saves  40   per  cent,  of  the  current.      Write  for  our 
terms  to  dealers.     We  have  a  special  proposition  lor  you. 


THE  REYNOLDS  ELECTRIC  CO., 

(Incorporated) 

221     Fifth    Avenue,  CHICAGO. 

MAKERS    OF    THE    IMPROVED    REYNOLDS    FLASHER. 


STORABE  BATTERIES 

Lighting  Plants,  Railroad 
Cars  and  Builtiings. 

FOR  AUTOMOBILES  #  POWER 
THE  ONLY  BATTERY  FOR  PRACTICAL  PURPOSES. 

WE    MAINTAIN    AND    GUARANTEE 
ALL  OF  OUR  LINES  OF  BATTERIES. 

ESTIMATES  FURNISHED  FOR  ANY  CAPACITY. 


United  States  Accumulator  Co., 

951  MABCtrETTE  BUILiDUfG,  CHICAGO. 


When  You  Save  Steam, 


You  Economize 
in  Fuel  anti 

ECONOMY    OF    FUEL    means     an     Increased 
bank  account.    This  result  is  secured  by 

SWwell's 
Feed-Water 

Heater^, 

It  uses  EXHAUST  STEAMand  delivers  PURE 
HOT  WATER  TO  YOUR  BOILERS. 


i 


i 


We    also    make    STEAM    POWER    anil   ELEGTRIO 
PUMPING  MACHINERY  for  all  purposes,  including 


Water 
Works 
Pumps, 

Jet  and  Surface 
CONDENSERS, 
AIR  COM- 
PRESSORS. 

Cottonseed  and 
Linseed  Oil  Ma- 
chinery,     Filter 
Presses  and 
Victor  Turbines. 


IF     INTERESTED 
ADDRESS 

f  The  Stilwell-Bierce  &  Smith-Vaile  Co.,  ^ 

p.  O.  Box  251,  DAYTOM,  OHIO,  U.  S.  A. 

iAMrfk«iikAM«AiiuJlMMiiikjJyhAi^kAiikM**AJk«lyk««i 


p;^xi^^j^w>'«s«c.v>s  ,-s' ."  ^tik^i^^"si!.'-sw4 


BREWSTER  INWERSAL 

EPT 


A  ST5TEM  or  UNITS 

Fiom  ^hijdh  may  tw?  qufckly  fortnefl,  wtre'4  and  Uiatailed 

auyliiinglTl  tl^esliaTte  0/ 

THO»>t(.iTLY  irEiTHESl'itOOF 
r.LEi  •  I'BH    f>!GN,>  OS  ar.C  i'BK'  Vt. 
DEi.Otl.^TIrtN'^  OF  ASY  STY  DC 


THE  CONNBCTlNa  LINK. 

CJam[>3  tie  aecsjrtacjDit  tn  fwrtecHy  rtgW  tsi  resuttty 

8Jm[>}e}  Praotteall  JrtsxpensJveS 

ijKiteijena&bie  to  "Pbeat^rs  or  Merchanta  jJcslrlng  is  licep 
£l)refi.jt  ot  ttw  tiroes  hy    '  ' 

EUEOTRtCAL  ADVeRTlSIMO. 


ELECTRIOAL 
SUPPLY 
DEALERS  and 
CEH7HAL 
STATIONS  or 
ILLOMINATIHC 
COMPANIES      ♦ 
CENERftLLY. 


APt,  3  IBK 


SOLE  MAMUFACTURERS, 


THE  ELECTRIC  MOTOR  &  EQUIPMENT  CO., 


(Slgti  ana  SpecIsUj-  I)<ii«f  tment.) 


13-JB  Beaver  Street, 


NEWARK,    N.  ^.^ 


u 


WESTERN    ELECTRiaAN 


March  22,  1902 


BOSTON  CABLE  CLIP 

THE  STANDARD  EVERYWHERE. 


ADJUSTABLE  TO  ANY  SIZE  CABLE. 

STRONGEST.     SIMPLEST.     BEST. 


CHASE-SHAWMUT  CO, 

BOSTON, 

SOLE   MANUFACTURERS. 


Western  Electrician's 
Annual  Telephone  Number. 


The  Western  Electrician  o£  April  5,  1902,  will 
be  the  annual  number  devoted  to  the  interests  of 
telephony.  It  will  contain  illustrated  descriptions  of 
new  exchanges,  special  articles  by  the  highest  authori- 
ties, news  of  the  telephone  field,  etc.,  and  will  show  the 
progress  of  the  Independent  telephone  movement. 

This  number,  therefore,  will  be  of  vital  interest  to 
everyone  engaged  in  telephone  work,  and  manufacturers 
and  dealers  wishing  to  increase  their  trade  with  buyers 
of  telephone  apparatus  and  appurtenances  will  find  it  an 
exceptionally  valuable  issue  through  which  the  merits 
of  their  goods  may  be  placed  before  prospective  buyers. 

No  extra  charge  will  be  made  for  advertising  space 
in  this  number,  and  in  order  to  obtain  a  choice  location, 
you  are  urged  to  reserve  space  NOW. 

WESTERN  ELECTRICIAN, 

510  MARQUETTE  BUILDING,  CHICAGO. 


Telephones  and  Switchboards  of  Improved  Type. 

"CENTRAL  ENERGY,"  LAMP  SIGNAL,  MULITPLE  AND  EXPRESS  SWITCHBOARDS 

FOR  ANY  SIZE  EXCHANGE. 
MAGNETO   CALL   OR   CENTRAL   ENERGY   TELEPHONES. 


Transmitters  for  Local  Exchange 

and  Long  Distance 

Service. 


Specially  Adapted 
for  Central  Energy  Work. 


Absolutely  Non-packing  and 
Indestructible. 

THIS  WE  GUARANTEE. 


Coiunibla  Receivers 

are  of  the 

Bi-polar  Type  and  are 

Guaranteed  to 

Maintain  their  Initial  High 

Efficiency. 


Furnished  with  Concealed  Cord, 

or 

Exposed  Connection. 


COLUMBIA    DESK   SET. 


Requires  no  wiring  to  the  coll  or  extension  bell,  the  generator  induction  and  ringer  coils,  being  combined  in  one  unit, 
reducing  liability  of  open  circuits  from  multiplicity  of  binding  posts  and  connections. 

Columbia   Switchboards  have  no  SPRING  JACKS  mounted  therein,  same  being  transferred   to  the 

ends  of  the  Switching  Cords,  where  they  are  READILY  ACCESSIBLE  for  INSPECTION  and 

REPAIRS,   and  the   NUMBER   of  SPRING    JACKS   USED   Is   BUT   20  PER    CENT. 

of    the    NUMBER    employed    in    OTHER    makes    of   SWITCHBOARDS. 

Columbia  Telephone  Manufacturing  Co., 

200  South  Clinton  Street,  CHICAGO,  ILL.,  U.  S.  A. 
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INTERNATIONAL       LONG  SPRINGS 


KEY 


Cpatcntcd) 


avoid  breaking. 

DOUBLE  MOUNTING 

Saves  key  shelf  space. 
Requi  cs  one  key  cable  only. 

Especially  adapted  for  large 
multiple  and  trunking 
boards,  where  the  proper 
number  of  keys  on  small 
key  shelf  is  desirable. 

GERMAN    SILVER    SPRINGS. 
PLATINUM  CONTACTS. 


TELEPHONES  ^^"*"'  ^"^'^ 

Multiple 


PRICE  ON  APPLICATION. 


Trunking 


Generator  Cal 

SWITCHBOARDS 


FOR  ANY  SIZE  EXCHANGE. 


INTERNATIONAL  TELEPHONE  MFG.  CO, 

HIRRISOII  AND  ClINTON  STS.,  CHICIGO,  U.  S.  «. 


.IIME 

LEICH  FOUR-PARH  LINE  SELECTIVE  SIGNALING  SYSTEM. 

Our  Instruments  work  perfectly. 

They  need  absolutely  no  adjustment  for 
any  line  condition. 

No  relays  or  springs  to  get  out  of  order. 

Do  you  know  that  you  can  give  satisfac- 
torily low  rates  only  with  perfectly  working 
party  lines? 

The  saving  In  line  construction  and 
switchboard  apparatus  is  enormous  ! 

Low  rates  mean  doubling  your  patron- 
age and  increased  revenues  and  dividends. 
It  is  to  your  advantage  to  use  party  lines. 
This  is  no  step-by-step  system,  and  our 
'phones  operate  with  power  generators  or 
pole  changers.  Well  adapted  for  smalt 
exchanges.  Particulars  and  estimates 
furnished  on  application. 


WRITE  ALSO  ABOUT  OUR 
SIMPLEX  TOLL  COLLECTOR. 
SAFE -SIMPLE- DURABLE. 


METROPOLITAN  TELEPHONE  AND  ELECTRIC  CO., 

76    FIFTH    AVENUE,    CHICAGO. 


SWITCHBOARDS  and 
TELEPHONES 


IMDtfEHOEMT 


That  free  you  from  ail  troubles. 

CENTRAL  ENERr.Y  SYSTEMS. 

Send  for  Tatalogues. 
Correspo.idence  Solicited. 

YOU  NEED  GOOD  APPARATUS. 
WE  MAKE  IT. 

We  can  help  you  to  start  right  and  earn  dividends. 


200  Capacity  Eureka  Switchboard. 


EUREKA  ELECTRIC  CO., 

CHICAGO,  U.  S.  A. 


Tejephone  Troubles 

ARE  UNKNOWN  WHEN  OUR 

CENTRAL  ENERGY  SYSTEM 


Is  Installed  in  Your  Exchange. 

,     IT  REPRESENTS  THE  HIGHEST  TYPE  OF  MODERN 
-  L        TELEPHONE  APPARATUS  AND  IS  PERFECT 
IN  EVERY  DETAIL. 

Our  Line  of  TELEPHONES,  SWITGH-IDARDS, 
PROTECTIVE  DEVICES  Is  Compiete. 


No.  34  Central  Ener^  Telephone. 


AMERICAN  ELECTRIC  TELEPHONE  CO., 

36-58  W.  Jackson  Boulevard,        CHICAGO,  U.  S.  A. 


THE  STROMBERG-CARLSON 
PPTEIEPHONE  MFG.  CO. 
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70-82  W.  Jackson  Boulevard, 
CHICAGO,  ILLS. 


100  Line  Kellogg  Express 
Switchboard. 


THE  REASON 


All  telephone  users  don't  buy  Kellogg  Apparatus  is 
because  the  price  of  that  kind  advertised  as  being  'just  as 
good  as  Kellogg"  appeals  to  them.  Experience  witn  such 
kind  of  apparatus  always  secures  a  new  customer  for 
Kellogg. 

KELLOGG    EXPRESS  SWITCHBOAROS 

Have  the  simplest,  most  perfectly  designed,  combined, 
mechanically  self-restoring  drop  and  jack,  mounted  five  per 
strip  on  heavy  brass,  wiih  polished  hard  rubber  front. 

Each  strip  is  fastened  to  an  iron  frame  with  machine 
screws. 

An  absolutely  reliable  night  alarm. 

Each  drop  is  isolated  from  all  others  and  the  earth. 

Absolutely  cross-talk  proof. 

Key  shelf  is  hinged  and  all  panels  removable. 

They  are  wired  on  the  full-metallic  plan. 

Ait  Parts  Are  CuarantBcti. 

Write  for  Bulletin  No.  2  for  a  More  Complete 
Description. 

Kellogg  Switchboard  ^  Supply  Co., 

229  SOUTH  GREEN  STREET,  CHICAGO. 


YOU  WILL  REST  ASSURED 

That  Your  Terminals  are  Safe 
When  Protected  With  a 

Moon  Fuse  Terminal  Head 

Never  Known  to  Fail  or  Lose  a  Wire. 

THIS  ILLUSTRATION  SHOWS  THE  OUTER  CASING  CLOSED 

Simplifies  testing  and  transposing  of  lines; 

it  occupies  but  a  small  space;  the  only 

cost  of  maintenance  is  fuse  wire. 

Write  Now  For  Descriptive  Matter. 

THE  MOON  MFG.  CO. 

45-47-49  S.  Canal  St.,      CHICAGO. 
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KOKOMO  TELEPHONES 


\A/III  Sa-tis-Fy  YOU. 

NOTHING  IN  FRONT  OF  THKM. 
Writ*  ns  for  particular*. 

KOKOMO  TELEPHONE  &  ELECTRIC  MFG.  CO., 

^S:  KOKOMO,  IND. 


Continental  Telephone  Construction  Co. 

GENERAL  CONTRACTORS  FOR  TELEPHONE,  ELECTRIC 
LIGHT,  HEAT  AND  POWER  PLANTS. 

TACOMA  BLDC,     CHICAGO. 


New  Dynamo  Tenders'  Hand=Book. 

By  P.  B.  BADT. 

aa6  Pagee,   140  Illustrations.    Flexible   Cloth  Binding.    Size  of  Type  Page 
5  1-3X3  Inches.    Price  $1.00. 

This  is,  as  the  name  indicates,  a  NEW  BOOK,  much  more  complete  than  the 
Old  one,  with  all  the  information,  instructions  and  rules  which  are  required  by 
practical  men,  as  Dynamo  Tenders,  Linemen,  Stationary  Engineers  and  owners 
and  operators  of  all   kinds  of  Electric  Plants.     It  is  the  only  book    of   the    kind 

gublished  in   the  English  language.     9,000  copies  of  the  old  Dynamo  Tenders' 
[and- Book  sold,  and  over  10,000  of  the  new. 

Electrician  Publishing  Co., 

510  Marquette  BuIldiuK,  CHICAQO. 


IDEAL  selective  LOCK-OUT 
PARTY  LINE  SYSTEM   IZ^""" 

RINGS  ONLY  PARTY  WANTED  AND  LOCKS  ALL  OTHERS  OUT. 


IDEAL  AUTOMATIC 
EXCHANGE  SYSTEM 


FOR 

FARMERS'   LINES  AND 
SMALL  TOWNS. 


SWITCHBOARDS 

ANY    SIZE. 


BBIDGIKG,  SEBIES  AOT) 
CENTRAL  EUTEBGY 

TELEPHONES. 


WRITE  US  AND  WE  WILL  TELL 
YOU  ALL  ABOUT  IT. 


ESTIMATES    FURNISHED    UPON    APPLICATION. 

THE  U.  S.  ELECTRIC  MANFG.  CO. 

2000    ETNA    STBEET,    BUTLEB,    PA. 


2  BATTERY  CALL  TELEPHONES  $5.50 

GOOD  FOR  600  FEET. 
METALLIC  LINE  FOR  INTERIOR  USE. 


2  MAGNETO  CALL  TELEPHONES  $8.50 

GOOD    FOR    3    MILES. 

SINGLE  IRON  WIRE  FOR   PRIVATE  LINES, 
BAITERIES  ARE  INCLUDED. 

FARR    &    FARR, 

110  W.  JACKSON   BLVD.,         CHICAGO. 


Wright  Gable  Hanger. 

SEND  FOR  SAMPLES  AND  PRICES. 

R.  I.  TELEPHONE  &  ELECTRIC  CO., 

PROVIDENCE,  R.  I. 

Ucntlon  tbli  paper. 


A  dollar  is  made  up  of  ICO  good  cents. 

Aa  hour  contains  60  valuable  mioules. 

You  will  show  good  sense  and  save  valu- 
able minutes  by  using  one  of  our  direct- 
reading  ohmmeters. 

Our  ohmmeters  are  acknowledged  the  best. 


F.  B.  SAGE  (SI  BRO., 
123  LIBERTY  ST..  NEW  YORK. 


The  Telephone  Compaoy  of  America 

Long  Distance,  Central  Energy  System. 

The  only  up-to-date  100  per  cent,  system,  full  patent 
protection. 

The  only  first-class  system  at  a  cost  admitting  of 
no  competition. 

The  only  system  that  can  be  supplied  to  the  public 
at  two  cents  per  call. 

The  only  system  that  can  be  installed  in  every 
house,  office,  mill,  shop  or  other  place  of  business  at 
two  cents  per  call  and  insure  shareholders  a 
handsome  profit  on  their  investment. 

The  aim  of  the  Telephone  Company  of  America 
is  to  place  a  telephone  in  every  house  and  place  of  busi- 
ness and  to  limit  the  charge  for  its  use  to  two  cents 
per  call,  the  same  as  for  sending  a  letter. 

Installation  on  this  plan  admits  of  no 
competition. 

By  this  system  the  telephone  service  will  be  in- 
creased to  twenty  times  its  present  volume,  its  value  to 
investors  will  be  many  times  greater  than  that  of  any 
other  system,  while  the  cost  of  service  to  the  public  will 
be  only  two  cents  per  call,  or  one-third  the  lowest 
present  rates. 

The  central  office  and  station  telephone  apparatus 
are  of  the  highest  excellence  in  quality  and  appearance. 

For  particulars  write  or  call  at  the  office  of 

THE   TELEPHONE  COMPANY  OF  AMERICA 

719-721  Thirteenth  Street  N.  W.,  WASHINGTON,  D.  C. 


ORGANIZATION 

AND 
CONSTnUCTION. 


HENRY  A.  COIT,]  LACLEDE  bldg.,  ST.  LOUIS, 

/  INVESTICATiES    AND    FINANCES 

TELEPHONE  PROPERTIES. 


INVITES 
CORRESPONDENCE. 
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BALL 


CHICAGO  OFFICE: 

1526  IMonadnock  Building. 


ENGINE 


INGINE    CO. 

ERIE,  PENNSYLVANIA. 


The 

Pioneer 

Limited. 


Famous 
Train 


of  the 
World. 

Chicago— St.  Paul— Minneapolis 

VIA 

The  St.  Paul  Road. 

(Chicago,  Milwaukee  &  St.  Paul  Ry.) 

Equipment  and  Service 
Unequaled. 

Time  tables,  maps  and  information 
furnished  on  application  to 

F.  A.  MILLER,  General  Passenger  Agent, 
Chicago.  111. 


HIGH-GRADE 


ENGINES 

VERTICAL  AND  HORIZONTAL. 
AUTOMATIC  AND  THROTTLING. 
BELTED  OR  DIRECT  CONNECTED. 

GUARANTEE   PERFECT    REGULATION    FOR     ELECTRIC     LIGHTING 

AND   POWER   SERVICE   FROM    2   HORSEPOWER 

TO   50  HORSEPOWER. 

W.  BAYLEY  &  SONS  CO., 

niliWAVKEE,    WIS.,  IJ.  S.  A. 


GRAPHITE  RESISTANCE. 

Graphite  resistance  in   rods,   tubes   or   otherwise.      Any  resistance 
wanted — one  ohm  to  one    million    ohms.       Write    for    particu'ars. 


JOSEPH  DIXOH  CRUCIBLE  CO., 


Jersey  City,  N.  J. 


CONTINUOUS  BAIL  JOINT  CO.  OF  AH. 

General  Offices:    Century  Building, 

NEWARK,  N.  J. 

Over  ten  thousand  (10,000)  miles  in  use.    Received  the  highest 

award  in  its  class  at  Paris  Exposition,  1900,  and 

Pan-American,  Buffalo,  1901. 


Do  You  Know 


how  fascinating  English  history  really  is?  That  England,  during  the  past 
thousand  years,  has  given  to  our  literature  more  heroes  and  heroines  than  all 
the  rest  of  the  world  and  ages?  What  do  you  know  of  the  private  and  per- 
sonal lives  of  her  queens,  who,  as  well  as  being  stately  sovereigns  with  pas- 
sions of  love  and  hate,  were  living,   palpitating  women? 

Do  you  know  of  that  king  and  queen  who  stood  barefooted,  and  "all 
naked  from  their  waists  upward,"  in  the  great  hall  of  Westminster?  Or 
what  plumber's  dog  licked  the  blood  of  a  king?  Or  why  Henry  VII  hanged 
his  four  English  mastiffs  as  traitors?  Or  what  king  apologized  for  taking 
so  long  to  die  ?    Or  why  Marlborough  and  his  duchess  were  disgraced  ? 

Do  you  know  the  story  of  Thomas  a  Becket  and  the  Emir's  daughter? 
Of  fair  Rosamond  Clifford's  bower  in  the  labyrinth  at  Woodstock,  and  the 
telltale  silken  thread  on  Henry's  golden  spur  that  led  to  her  becoming  a  nun  ? 
Of  Richard  II  and  the  fatal  trap-door  of  Vidomar?  Of  the  dreadful  warning 
that  hung  over  the  bed  of  Isabella  of  Angouleme?  Of  the  queen  who  was 
discovered  in  London,  disguised  as  a  cook-maid? 

Do  you  know  how  the  mere  fact  that  the  Duchess  of  Marlborough  putting 
on,  by  mistake,  the  queen's  gloves,  changed,  as  Voltaire  says,  the  destinies  of 
Europe?  Or  why  the  great  Eliraheth  and  her  prime  minister  had  to  deal 
secretly  with  Catherine  de'  Medici's  tailors  ?  Or  what  that  which  passed  be- 
tween "Nan"  Boleyn  and  King  Hal  beneath  the  yew-tree  in  the  cloistered 
shade  of  Sopewell  nunnery,  meant  to  AVolsey? 

Those  who  are  interested  may  have  specimen  pages  of  a  work  that  will 
show  how  English  history  may  be  had  in  quite  a  different  way  from  that 
presented  by  Hume,  or  Rapin,  or  Macaulay,  or  Guizot,  or  Hallam,  or  Froude. 

PAMPHLET  SEMT  ON  REQUEST 

GEORGE  BARRIE  &  SON,  Pubushers 

1313  Walnut  Street  Philadelphia 

agents  wanted-uberal  commission 


JEFFREY  giiTi  DREDGES 


FOR  CArALOGUE, 


THE  JEFFREY  MFG.  CO. 
COLUMBUS,  OHIO. 


SAMSON  TURBINE 

UPRIGHT  AND  HORIZONTAL 

FOR 

ELECTRIC  POWER  and  LIGHTING  PLANTS. 

SPECIAL  FEATURES: 

Higtt  Speed  and  Efficiency.     Great  Strengtli.    Balanced 
Gate.    Close  Regnlation  and  Steady  Motion.     Great  Power  in 

limited  penstock  room.  Special  attention  given  to  designing  for 
difficult  situations.  Wilte  for  pamphlet  I,  stating  yonr  Head  and 
Power  required. 

lAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.  S.  A. 


Faster  than  ever 
to  California 


CHICAGO 

&  NORTH-WESTERN 

RAILWAY 


THE  OVERLAND  LIMITED  leaves 
Chicago  6.30  p.  m.  daily  via  Chicago- 
Union  Pacific  &  North-WeaterK  Une,  ar- 
rives San  Francisco  5.15  afternoon  of 
third  day  and  Los  Angeles  7.45  next 
morning.  No  change  of  cars;  all  meals 
in  Dining  Cars.  Buffet  Library  Cars 
with  barber.  The  best  of  everything. 
The  Pacific  Express  leaves  10.30  p.  m. 
daily.  Tourist  Sleepers  daily  to  Califor- 
nia and  Oregon  and  personally  conducted 
excursions  every  Wednesday  from  New 
England.  Send  4  cents  postage  for 
"California  Illustrated"  to  Chicago  & 
N<jrth-\Vestem  Railway, 


^fitBroidway,  •  New  York 
601  Ches't  St, ,  -  Fhiladelphi 
368  Washington  St.,  Boston 
301  Matn  St.,  •  •  Bnfizlo 
na  Clvk  St.,  •    •     Chicago 


435  Vine  St.,  .  Cincinnati 
507  Smlthfield  St.,  Plitsbure 
»34  Superior  St.,  •  Clercluid 
17  Cam  pus -Marti  us,  Detroit 
B  IClngSt..Eact.Torcmto,Oat. 


THE  AI/rON'S   ENGENEER. 

If  tott  wtll  sbntj  the  address 

of  a  fbrson  who,  tvithin  a  year, 

■will  have  ■crsb  for  the  chicago 

&  Alton  Railway 


(TERRITORY  COVERED  OTTTLTNED  TN 
ABOVE  map),  we  ■will  MAIL  TO  YOTT 
A  PICTtTRE,  4''4X3  IIS'CHES,  OF  ThB 
ALTOTnT's  EN'Gr?JEER.  IF,  IN  ADDI- 
TlOri",  YOtT  ^VILL  TELL  TJS  IN  """HAT 
PUBLICATtOX  YOTJ  READ  THIS  AD- 
VERTISEMENT, WE  WILL  SElN'D  TO 
YOTJ  A.  FAJIPHLET  ABOUT  THE  BIG- 
GEST CA3IEKA   rN"  THE  WORLD. 

Geo.  J.  Charlton, 

Gbnzral.   Fasbbnger   Aoevt.  Chicago  <b 

Alton  Railway. 

OHTOAGO,  ILLINOIS. 


REG.TRADE  MARKS   Jhe  Rhosphor  BRONZE  Smelting  Co.  QMiTED, 
2200  Washington  AVE.,PHiLADELPHiA. 
\      "ELEPHANT  BRAND  PHOSPHOR-BRONZE' 
•  ING0TS,CASTINGS,WIRE,RODS,SHEETS,ETC. 

"9/^^//u^JS'u^'-  — DELTA    METAL 

VX  CASTINGS,  STAMPINGS  AND  FORCINGS 

^     "^"     .  ORIGINAL  AND  SoLeMaKERS  IN  THE    U.S. 
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CEDAR  POLES  AND  TIES 

WRITE    FOR    PRICES 

E.E.NAUGLE    TIE   CO. 

135  ADAMS     ST.  CMICAGO. 

f/ease    Menrion   Wesrern    E/cctricion    When  Yfnrins 


GET  OUR  PRICES  ON 

Digging  Sets,  Arm  Braces, 
Quy  Rods,  Pole  Steps,  Jen- 
neys,  8-foot  Tamps,  Spoons, 
Shovels,  Coat  and  Carrying 
Hooks.  Picks, Wheelbarrows. 
Axes,  Fire  Pots,  Braces, 
Anchor  Rods,  Washers  and 
all  Tools  or  Iron  Work  used 
in  construction  work. 

We  are  manufacturers  with  ex- 
ceptional advantages.  Tllirty-one 
years"  continuous,  successful  expe- 
rience is  embodied  in  our  products. 
We  are  good  people  to  know. 
Send  list  of  requirements 
for  quotations. 

W.H.Anderson  &  Sons, 

16  MACOMB  ST..   DETROIT. 

ESTABLISHED  1671. 


All  Slecl  Cable  Reel  Jack. 


ASK  FOR 
.     THi: 


AWARDED  HIGHEST 
MEDAL  ON  TOOLS 
AT  PARIS  EXPO-   - 
SITION  OF    > 
1900, 


AWARDED 
HIGHEST 
MEOALONTOOIS 
AT  PAN-AMERICAN 
EXPOSITION 

THE  OICKE  TOOL  COMPANY, 

FACTORY:  DOWNERS  GROVE.  ILL. 

Eastern  OHicc;  i.  E.  W.iy.  Manager. 

39  Corllandl  Sireel.  New  York. 

Thos.  G.  Grier.  Electrical  Buililing.    Chicago. 

St.  Louis  Office:  W.  N.  Malllicivs  i  Bros.. 

320  N.  6th  Street. 


On  receipt  of 

10  CENTS 
We  will  send  you  a 

Westerii  Etetrlcli 
1 


FOR  1902. 

Every  Lighting  man  should 
have  one. 


ELECTRICIAN  PUBLISHING  CO., 

Sgltn  5)0  Marauetto  BIdq..  CHICAGO- 


M.KLEIN    &  90N. 


LINE  BUILDERS'  TOOLS. 

Our  Tool  Book  tells    about  them. 
It  Is  of  interest  to  all  Uuemen.  Get  a 
copy  now,     FREE. 
Headquarters  for  Linemen's  Tools. 


R.  H.  LEAVITT,  CAPRON,  ILL., 

MANUFACTURER  OF 

CROSS  ARMS,  PINS  and  BRACKETS. 

l^-inchOak  Pins,  painted,  at 
$6.00    Per   1,000    Net. 

If  jou  have  not  bouf^'bt  of  us  before  give  us  a  trial. 


^THE  HOLCOMB-LOBB  COMPAMIT^ 

111    CEDAR  POLES  «  POSTS    I 


74S   MARQUETTC    BLDC. 


The    business    of    the 

Western  Electrician  for  the 

year  1901  was  the  largest  in 

its  history  of  fifteen  years. 


IMPORTANT  TELEPHONE  BOOKS. 


THE    TELEPHONE    HANDBOOK.    By    Herbert    Laws 

Wfbh.    16mo.  150  pp.    Price  $1.00. 

This  hnndlmok  Is  a  roUable  treatise  on  telephony,  and 
a  priictiijil  t.nnk  on  telephone  worklnK  and  management, 
hnsed  .-ntirfiy  <iii  stJindard  American  practice.  It  Is  ex- 
tremely n,sefnl   t"»  telephone  inspectors  and   operators. 

AMERICAN  TELEPHONE  PRACTICE.  By  Kempster 
B.  Miller,  M.  E.    510  pp.    3S0  Illustrations.    Price  $3.00. 

This  Is  the  first  complete  treatise  on  telephony  In  the 
English  language.  The  text  Is  profusely  illustrated  bv 
cuts  of  commercial  apparatus  and  careful  Iv  prepared 
diagrams  of  circuits.  No  diagram  Is  given  without  a  full 
explanation.  The  apparatus,  circuits  and  methods  of 
the  American  Bell  Telephone  Company  and  of  the  va- 
rious Independent  companies  are  fulfv  described.  The 
apparatus  and  methods  used  in  making  all  of  the  tests 
required  In   commercial   telephone   work   are  fully   treated. 

THE  INSPECTOR  AND  TROUBLE  MAN.  By  A.  E. 
Dobbs.    306  pp.    Price  ?1.00. 

A  practical  book,  written  In  plain  langnnge.  Full  of 
Information  and  diagrams  for  the  operator,  exchan^n 
manager,  inspector,  trouble  man  and  llneraau.  A  com- 
plete description  of  teli-phones,  how  to  tind  .ind  remedv 
their  trou1)les.  together  with  workinc  plans  for  exchange 
eonstructiOD.  complete  with  dlacrains  of  all  up-ttvdate 
telephones  and   switchboards. 


A,  B,  C,  OF  THE  TELEPHONE.  By  J.  E.  Romans, 
A.  M.    352  pp.    269  illustrations.    Price  $1.00. 

Owing  to  the  demand  for  a  comprehensive  book  giving 
a  clear,  terse  idea  of  the  principles  governing  the  con- 
struction. Installation,  cure  and  management  of  tele- 
phouos  and  their  appliances,  this  book  has  been  com- 
piled. It  has  been  the  aim  of  the  author  to  make  this 
the  most  complete  elementary  book  on  this  subject  for 
the  practical  alectriclan,  wtreman.  lineman  and  en- 
gineer, and  it  is  written  Id  a  clear  and  careful  style. 

THE  PRACTICAL  TELEPHONE  HANDBOOK.  By 
Joseph  Poole.  A.  I.  E.  E.  Second  edition,  revised  and 
enlarged.    360   pp.    288    illustrations.    Price  $1.50. 

In  this  work  the  writer  has  endeavored  to  produce  a 
manual  of  moderate  size  and  cost,  but  thoroughly  prac- 
tical, and  detailing,  as  far  as  space  will  allow,  the  most 
recent  methods  of  telephone  working.  While  the  re- 
quirements of  telephone  employes  have  been  kept  con- 
stantly in  view  it  is  fully  intended  aiso  that  the  book  shall 
be  of  service  as  a  source  of  information  on  telephonic 
matters  to  users  of  the  telephone  and  to  the  public  gen- 
erally. 

PRACTICAL  FEATl'RES  OF  TELEPHONE  WORK. 
By  A.   E.   Dobbs.    134   pp.     Price  75  cents. 

.\  simple,  plain-speaking  handbook  for  the  practical 
tclophiinc  man. 


TELEPHONE     TROUBLES     AND     HOW     TO     PINI. 

THEM.  A  complete  handbook  for  telephone  inspectors. 
By  W.  Hyde  and  J.  II.  McMauman,  edited  by  Prof.  C.  H. 
1-Iaskius.    Eighth    edition.    16mo,    4S   pp.    Price   25    cents. 

This  little  volume  is  an  extremely  practical  work  for 
telephone  employes,  written  in  a  popular  style  and  devoid 
of  technicalities. 

TELEPHONE  LINES  AND  THEIR  PROPERTIES. 
By  Wm.  J.  Hopkins.  Sixth  edition.  272  pp.  Illustrated. 
Price  $1.50, 

A  MANUAL  OP  TELEPHONY.  A  new  and  large  edi- 
tion. By  W.  H.  Preece,  F.  R.  S.,  and  A.  J.  Stubbs.  508 
pp.    333  illustrations.     Price  $4.50. 

TELEPHONES.  THEIR  CONSTRUCTION  AND  FIT- 
TING. A  Practical  Manual  on  the  Fitting  Up  and  Main- 
tenance of  Telephone  and  Auxiliary  Apparatus.  By  F.  C. 
Allsop.    191  pp.    168  Illustrations.    Price  $1.25. 

TELEPHONING  OF  GREAT  CITIES.  By  Bennett 
Paper.    Price  35  cents. 

MAGNETO  HAND  TELEPHONE.  Its  Construction, 
Fitting  Up  and  Adaptability  to  Ever.vday  Use.  By 
Hughes.    80  pp.    23  Illustrations.    Price  $1.00. 

ELECTRICAL  TRANSMISSION  OF  INTELLIGENCE 
AND  OTHER  ADVANCED  PRIMERS  OF  ELECTRICITY, 
treating  on  the  telegraph,  telephone,  etc.  By  E.  J.  Hous- 
ton.   330  pp.    88  illustrations.    Price  $1.00. 


The  Above,  or  Any  Other  r£lectrical  Work  Published,  Sent  on  Receipt  of  Price. 

ELECTRICIAN    PUBLISHING    CO..  510   MARQUETTE    BLDC,  CHICAGO. 
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CEDAR- POLES 

LINDSLEY  BROTHERS  COMPANY   WHOLESALE  PRODUCERS 

MENOMINEE, MICH.  PORTLAND,  OREGON     &  SPOKANE. WASH.     50-FDOT    TO  BO-FOOT    POLES    OUR  SPECIALTY 


NOW 


YOUHADYOUR   POLE   ORDERS 

BETTER  AND 

SENDUSYOUR   TIE  ORDERS 

Prices  are  advancing  rapidly  and  "  tlie  early  bird  catches  the  Tvorni  "  this  season 
OS   never  before.    S£ND  YOUR  INQCIRY  TO-DAY. 

MALTBY  LUMBER  CO.,  BAY  CITY,  MICH. 


CEDAR  POLES, TIES,  POSTS, ETC. 

A  complete  stock  of  these  commodities  con- 
venient tor  immediate  shipment.  It  will  pay 
you  to  favor  us  with  your  inquiries 


SUCCESSORS  TO 
TBE  PORTEB-MORSE  CO. 


THE  MORSE  CEDAR  CO. 


PRlSCIP.a  OFFICES, 
S.40INAW,  MrCII. 


IKW^aWa  <MiA/fjO>UM  $^f^^nrMfv  cKjVJtW  ^ 


JUYYOUR  POLES  FROM  FIRST  HANDS-THE  PRODUCER. 

D.  M.  FULMER  LUMBER  CO.,  Florence,  Wis. 


RED  CEDAR  PILING,  POLES  AND 
POSTS,  all  lengths.  J.  P.  MEREDITH 
CEDAR  CO.,  Mempliis,  Tenn. 

CLECTRIOAL  BOOKS. 

iB^II    Kinds. 

ELECTRiCrAN  PUBLISHING  COMPANY, 
Smite  SI  OKarauette,  CHICAGO. 


Chicagfo  TO 
New  York 
Boston 


AND 


VIA    THE 
POPULAR 


West  Shore  Route 


Through  jlecplng  and  dining  tar  service  via 
Nickel  Plate  or  Wabash  trom  Chicago. 

Passengers  via  this  favorite  route  arrive 
in  New  York  at  uptown  station,  Forty- 
second  street,  the  centec  of  the  hotel  and 
shopping  district,  or  downtown  at  Franklin 
street  station,  in  close  proximity  to  all 
ocean  steamship  docks  and  Jersey  City  and 
Brooklyn.  For  tickets,  sleeping  car  space 
and  further  information  call  en  or  address 

JOHN  W.  COOK, 

G.  W.  P.  A., 
2J3  S.  Clark  Street,   CHICAQO,   ILL. 


POLE  DEALERS  ADVERTISING 
IN  THE  WESTERN  ELEC- 
TRICIAN OBTAIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTUAL  BUYERS  OF  POLES. 
TRY  A  CARD. 


POLES,  TIES,  POSTS. 


THE  PORTER  CEDAR  CO., 
SAGINAW,   MICH. 


PRODUCERS.  We  want  your  inquiries  always. 


CrnARPfl  r.S  JOHN  H. FOWLER 

JL-L//1     \     I     U1-L.W/         n05'7   fiSHER  BLOC-.,  CHICAGO. 


CEDAR  POLES. 

Piling  and  Street  R.  R.  Ties. 

C.  H.  WORCESTER  CO., 

MARINETTE,  WIS., 

Produeirs  and  Wholesalers  of  White  Cedar  Products. 

Write  for  a  copy  of  our  TELEGRAPH  CODE  FOR  CEDAR  PRODUCTS 


POLES 


W.  C  STERLIHO  ft  SOU, 

MONnOI,  MICH. 

EKnn  Fole  Yudi  In  Mlohlian, 
'  isu*  I 


TIES. 


wmiesaw  Frodocen  tar  M  nut. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Urg*  Stock  CentUntly  *n  Hint. 


Poles 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  op  to  80  ft. 


BERTHOLD 
&  JENNINGS, 

ST,  LOUIS. 

Chemical  Building. 


CROSS 
ARMS. 

LONG  LEAP 

PINE  AND  FIR. 


SOUTHERN 


White  Cedar  Poles 


'■«■■■■     ■     I  I  ■_  I  I  la  THE  BEST  POLE  IN  THE   MARKET  FOR 

^'*'"    ■    ■■■■■■■■    TROLLEY  &  ELECTRIC  LIGHT  WORK. 

Yellow    Pine   Cross-Arms,    Locust  and   Oak   Pins. 

Large  Stock   Always   on    Hand.      AJk   for   Prices. 

STANDARD  POLE  &  TIE  CO.,  No.  44   Broad  Street,   New  York,   N.   Y. 


BUY 


Your  Electrical  Books  of  the  Electrician 
Publishing  Co.,  Suite  510  flarquette 
Bldg.,  Chicago.  You  will  save  TIME  and 
MONEY  by  doing  so 


WE  MAKE    A    SPECIALTY    OF 
WESTERN  POLES. 

LONG  LENGTHS   TO   80   FEET. 

SHIPMENTS  MADE  DIRECT  FROM 
IDAHO. 


CEDAR  POLES 

CARNEY  BROTHERS  COMPANY, 

6 10   Chamber  of    Commerce,    CHICAGO,  ILL. 


YARDS  AT: 

DULUTH,  MINN.  BALL  CLUB,  MINN. 
BLUEBERRY,  WIS.  DEER  RIVER.  MINN. 
CORONA,  MINN.   60WAN,  MINN. 


YORK.  MINN. 


BLACK  DUCK,  MINN. 
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Westinghouse 

A.  C.  Fan- 
Motors 

Operate  year  in  and  year  out  without 
giving  trouble.  They  are  practically 
indestructible — without  commutator 
or  brush. 


Westinghouse  Electric 

and  Manufacturing  Co.,  Pittsburg,  Pa. 


Sales  Offices  in  All  Large  Cities. 


Mr.  Manager- 


if 


Why  are  you  throwing  away  the  exhaust 
steam  from  your  engines  when  people  are  willing 
to  pay  you   three  times  its  cost  of   production 
for  heating  purposes?    All  that  is  necessary  is  to  install 
our  system  of  Underground  Steam  Heating  Mains. 

You  can  increase  your  electric  business. 

You  can  increase  your  receipts. 

You  can  defy  competition. 

You  can  furnish  large  blocks,  which   now  have  their 
own  boilers,  engines  and  dynamos,  with  steam 
heat,  electric  light  and  power. 

Write  for  our  pamphlet  show- 
ing how  it  is  done. 

Mention  Western   Electrician. 


^ 


y 


l^Z 


American  District  Steam  Co. 

I.OCKPORT,  S.  Y. 
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WESTERM    ELECTRICIAN 


FORT  WAYNE  ELECTRIC  WORKS 


(INCORPORATED) 


"WOOD" 

Revouving  Fan  Motors 


Distribute,  at 
Intervals,  the 
Air  to  All  Parts 
of  a  Room, 
El  i  m  i  nati  ng 
the  Danger- 
ous Constant 
Breeze.  .  .  .  .  . 


LOW 

CONSUMPTION 

OF 

ENERGY. 


HIGH 
EFFICIENCY. 


WRITE  FOR  CATALOGUE. 


CAN    BE    ATTACHED 
TO  ANY 

CHANDELIER, 
WALL  BRACKET  OR 

LAMP  CORD, 


BUILT  TO  OPERATE 
ON  ALTERNATING  AND 
DIRECT  CURRENT 
CIRCUITS. 


|; 


Main  Office  and  Factory, 


Fort  Wayne,  Ind.  K 
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HAZARD  MANUFACTURING  CO., 

Wires  AND  Cables. 


HIGH-GRADe  RUBBCR- 

COVCREO. 

WEATHERPROOF 


Direct  Reading  Ohmmeter. 

FOUR   STYLES. 

A*liii>t.-<1  forall  cla-^**'^  of  worl*.     For  sale   by 
•  n  snuplj-  housex.    Wdto  forclrcDlar  to 

ILLINOIS  ELECTRIC  SPECIALTY  COMPANY, 

610'SI2  Tacoma  Bldg..  Chicago. 


MAGNET,  OFFICE,  ANNUNCIATOR  WIRE. 
aaXCBAI,  OFFICE  AKD  WOBKS,  N«W  YoBK  OFFICE,  CBICAOO  OFFIOB, 

WlUiwbafre.  P«. to  Dey  St.  Uoi-a  Marqaetta  Blili 

VULCANIZED  FIBRE. 

Highest  grades  for  electrical  insulation  and  mechanical  purposea,  in  sheela> 
luKt,  rods  and  special  etiapea.     Catalogue*  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -    Wilmington,  Del 

KARTAVERT. 

HARD  AND  FLEXIBLE  FIBER  IN  SHEBTS,  RODS  AND  TUBINQ. 

For  Electrical  and  Mechanical  PurpoMs,  Railway  Duet  Otm  ds,  Washers 
and  Packing    Patent  jDst:lailiig  Cleatfi.  | 

M.VNTrACTrRKP  BT  I 

THE  KARTAVERT  MANUFACTURING  CO.  Wilmington,  Oil.  | 


/\- Boy- can-cut 

a- full- thread  ^t 

onecul     ^^  ^ 
With,  ai 

Gardner 


;«»^^«.H.BESLYi° 


^rORr-ltTAUWC' 


I  Black  Diamond  File  Works  I 


4^ 
4i  o( 


K«t  isns. 


iDC  18*5. 


Tvitlve 
Medals 
Awarded  al 
International 
Exposillons 


Special 
Prre, 

Gold  Metal 
at  Atlanta, 
1895. 


J* 
J* 

> 


^    itlR   eOOOH  ABE  OS  HAJ.R  ■;«    KVKKY  I.E;ADIW«  HABDWARU  OW 
^  MTOKR  IW  THK  I'KITF.O  STATEM  AND  CANADA.  J^ 

I  G.  &H.  8ARNETT  COMPANY  | 

^  PHILADELPHIA,   PA.  ^ 


MOTORS 

THE      APPLICATION     OF     ELECTRIC     MOTORS     TO 

MINE,     CRANE     OR     CONTRACTORS'    HOISTS    IS   A 

VERY     ATTRACTIVE     PROPOSITION.        THEY     ARE 

PORTABLE,    OCCUPY    SMALL     SPACE    [AND     HAVE 

GREAT  FACILITY  OF  CONTROL. 

WE  MANUFACTURE  THEM  ESPECIALLY  FOR   THIS 

SERVICE. 


CROCKER- WHEELER  CO., 

Manufactuper*  and 
Electrical  engineers 

BrancK  Offices  and  Representaitives  In  &II  Lttrge  Cities., 

Main  Office  and  Works,  AMPERE,  N.  J. 


NEW    NATIONAL    CODE 

"I  XL" 

Triple     Braided    Weatherproof 
and  Slow  Burning  Wire. 

COMPLETE   STOCK   ON    HAND. 


St.  Louis  Electrical  Supply  Co., 


8T.   LOUIS. 


Vol.  ni      $3.00  Pen  Aiiui.   attSp'^'tSSSo"        CHICASO,  MARHH  29, 1902.  rcro?*„».S«"cr,'     10  Oim »  Copy.     No,  13. 


SIMPLEX 


INSULATED 
WIRES  AND   CABLES. 


RUBBER  COVERED,  WE«kTHERPROOF.  UNDERGROUND  AND  SUBMARINE. 


WESTERN   SELLING  AGENT. 

H.  R.  HIXSON, 

1 137  Monadnock  Slock,  CHICAGO. 


Simplex  Electrical  Company, 


75-81  CornhlM,  BOSTON,  MASS. 


1889— Paris  Exposition, 
medal  for  Bnbber  Insulation. 

18»3— World's  Fair, 
Medal  for  Bnbber  Insniation. 


TRAlEMmW. 


THE  STA:sr»AR»  FOR 

RUBBER  IXStlLATIOX. 

Sole  Manufacturers  of 


€konite  Wires,  Okonite  Tape,  Manson  Tape,  Canilee 
THE  OKONITE  CO.,  Ltd 

V'l^^k^A  ^"^li.  \  """s"*-        253  Broadway,  Hew  York. 


W«ftther< 
proof 


Wires. 


Geo.T.  Manson, Gen'l  Supt, 
W.  H.  Hodglns,  Secy. 


^-^  ^, 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTURCRS  OF 

Paranlla  Rubbar  Covirad  Wirts  and  Cabia*, 

UNOERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 

TELBPHONB,  TBLBQRAPH  AND   FIRE  ALARH  CABLe5. 

All  Wires  •«  tested  at  Factory.  JOSfKSBOKO.  IK». 


CRESCENT  RUBBER  INSULATED 
WIRES  AND  CABLES 

National  Code  Standard . 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

B3'Iarw!ay'street.  •"»'"  """^  *"''  Fae'Ofy-  TRENTON,  N.  J. 


STERLING    EXTRA    INSULATING    VARNISH. 

sterling  Extra  BInck  FtnlshlnK  Vsmleb, 

Sterling  Black  Air  Drying  Tarnish, 

Sterling  Black  Core  Plate  Varnleh. 


THE  STERLIN8  VARNISH  CO., 

Pittsburg,  Pa.,  U.  S.  A. 


THE  STERUN8  VARRISH  Ct.» 

26  Colmore  Rtw,  Birmingham.  Eng^nd. 


CONTiNUOUS  RAIL  JOINT  COMPANY 
OF  AMERICA. 

GENL.  OFFICES: century 8LDG.,  NEWARK,  N.  1. 
OVER    TEN    THOUSAND 
(10,000)  MILES  IN  USE. 

Highest  Award  In  lis  Class  at  Paris  Exposition. 
1900,  and  Pan-American  Exposition,  Buflalo 
1901. 


Queen  ^  Co., 

lOlO  Ghestnat  St.,  Fltila. 

«80  HSNON  BLDSh  CnlCAM. 


Aetna  Toating  Sats,  Queen-WIrt 
Switchboard  Instruments,  X-Ra| 
Focus  Tubes,  Induotlon  Colls. 


CLASS  WOOL 


FOR  STORAGE  BAHERIES  AND  UBORATORY 

WORK,  FILTRATION  PURPOSES,  ETC. 
$2  alb.    Discount  furnished  on  application. 

CLASS  WOOL  MFC.  CO., 

207  W.  Madison  St.,  CHICAGO. 


BARE    AND    INSULATED 

ELECTRICAL  WIRES 

OF'EVERY  DESCRIPTION. 
CROWN  RAIL  BONDS. 

See  our  Exhibit  at  the  Oharleston  Exposition. 

American  Steel  &WJre  Co. 

CHICAGO.  NEW  YORK.         WORCESTER.         DENVER.  SAN  FRANCISCO. 


ja> 


2.000  IN  USE. 

BlpoUr  lAd  MQltlpoUr  lEo«or» 
fro-n  K  So  »  honepow.r.  Drna* 
moeCromUUchCetoTOO.  W.Mll 
or  rent.    Oood  proflta  for  .««.«.. 

TheHataft  EleejitliX«..Trer,OH«. 


For  Porcelain  or  Clay  In" 
•ulatlng  Specialties,  such  as 
Bushings,  Knobs  or.CleatS, 
Address, 

THE  AKRON  SMOKING  PIPE  CO., 

MOCADORI.  OHIO' 


l-T-E 

CIRCUIT  BREAKERS 

CUTTER  ELECTRICAL  CO..  PHILAOELPHI/L 


ERICSSON-Best.  There  are  none  iust  as 
good".  Made  for  over  twenty-five  years. 
Strictly  guaranteed  in  every  way.  We  have 
telephones  of  all  Idnds,  for  all  purposes 
and  for  all  kinds  of  people.    Our  telephones 


are  used  in  every  part  of  the  world.  Are 
always  satisfactory.  We  have  proven  this  to 
lots  of  people.    Let  us  prove  It  to  you. 

ERICSSON  TELEPHONE  CO., 

296  BROADWAY,  NEW  YORK  CITY. 


LIGHT 


If  you  want  light  to  see  objects  below  the  lamp 
USE    SHELBY    LANIPS. 

IOC.  p.  Horizontal  are  14  C.  P.  Vertical.   Other  makes  are 
7  C.  P.  Vertical. 

THE   COIL    DOES    IT-IT'S    FLATTENED. 


LIFE 


The   Longest   Life  at   Best   Efflcienoy. 
SHELBY       USEFUL       LIGHT      LAMPS. 

Pat.  Oct.  20,  1900. 
A   TRIAL   WILL    PROVE   OUR   CLAIMS. 

THE  SHELBY  BLECTRIC  CO.,  SHELBY,  O. 


^ESTIIN  ElBoMcal  Ingtament  Go, 


Waverlj  Park,  ESSEX  CO.,  N.  J. 


Mm  lnsirmeBtSi 


These  Instmiiieota  are 
based  apoa  the  same  gen- 
•eral  priaciple  and  are  just 
asBccorale  as  oar  re^lar 
Staodard  Portable  Direct 
OnrreDt  Yoltmetera  and 
Aimnetere,  bat  are  mach 
lazier,  aod  the  working 
parts  are  iocioeed  la  a 
Deatlr  designed,  dost-proof 
€a«t-lroD  case  which  effect- 
IrelT'  shields  the  f;istra' 
mentB  from  dlstorbfng  la- 
flaeooea  of  external  msg- 
•eCioflelda. 

BEBLDi— Eorop«aa  Weston 
Cectrlcal  Ixutnunent  Co. ,  Rlc- 
«amrasM  Mo.  81. 


W««toa  Staadurd   Illamin«t«d 

DIjU  Pateatlal  Imdleat«r, 

Style  B. 


Portable  Direct  Beading 
Voltmeters  and  mmivolt- 
metera.  Ammeteraand  Mil- 
ammetera.  Wattmeters 
andVoItmeters,  for  Alter- 
nating: antll>lr'ect  Carreot 
Circulte. 

Onrportable  iDetromectg 
are  recognized  as  standards 
thronj^hont  the  clTilized 
world. 

Onr  Semi-Portable  La- 
boratory Standard  Volt- 
meters and  Amtaeters  are 
•till  better. 

They  are  the  most  relia- 
ble, ab^^otnte  standards  for 
Laboratory  one. 

LoijdoE-Eniite   BroB,,  No, 


Ueatloa  the  TTbstxax  'E.t^cmxcu^  wbeck«rltip|[  for  catalogues. 


soLDBRiNc  SALTS       vOMACKA  ft  MAZANEK, 

M.WOFACTCKERS  OF 

Tested  Fuse  Links,  Fuse  Wire  and  Specialties, 

314-316    EAST    75TH    STREET,  NEW   YORK    CITY 


Faries  Adjustable  Holder 

PORTABLES,  SHADES;  F 


CATALOGUE  NO.  d  iust 
Issued  will  be  mailed  up- 
on application. 


ABK  FAM;«i 


FARIES    MFG.  GO.,  Decatur, 
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THE  BUNNELL  TELEGRAPHIC 

AND  ELECTRICAL  CO., 

NO- 1 20  BEEKMAN  ST.,  NEWaYORK. 

TELEGRAPH,    TELEPHONF,    RAILWAY    AND    ELECTRICAL    SUPPLIES. 

DIsfricf  Messenger  Call,  Police,  Patrol,  Watchman's,  Burglar  and  Fire  fAlarm  Boxes  and  Equipment. 
FACTORIES,  NEW  YORK  CITY  AND  MILFORD,  CONN. 


BEEKMAN  ELECTRO-MECHANICAL  COMBINATION  SET. 


STEEL  LEVER  LEG  KEY. 


GIANT  COMBINATION  SET 
Coiulrtlnr  of  Alumloum  Lever  Sounder  and  Steel  Lever 
Key  for  Private  Lines  end  Learner*. 


STANDARD  MAIN  LINE  RELAY. 


LEARNERS'  UTE8T  INSTRUMENT. 
Outfit  Conjlatlni  of  Initrument,  Battery,  Wire, 
Manual,  Etc. 


No    e  FIRE  ALARM  BOX. 


THE  BEEKMAN  MEDICAL  BATTERY. 


.:5\ 


BHrglirAUrm  Box.    Small  FlrcAltrm       Burglar  Alirm  and 
Bot.  Watchman's  Box. 


f^i^M 


THE  MILFORD  MEDICAL  BATTERY. 


THE  IMPROVED  NATIONAL  FIRE  AURM  BOX. 


TRY  OUR 

BEEKMAN  DRY  CELL, 
BEEKMAN  IRON   BOX   BELL, 
BEEKMAN  WIRE   and 
BEEKMAN  LONG  DISTANCE 
TELEPHONE. 

UNEQUALEDIN  QUALITY 
OR   PRICE. 

OUR  INSTRUMENTS 
ARE  GUARANTEED. 

CATALOGUE  OR  LEARNERS' 
MANUAL  FREE  ON  RECEIPT 
OF    POSTAGE. 
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TheElectric  StorageBatteryCo. 

p>ihii.ade:l.pihia,  pa. 

"Cbloribe  accumulator"  f*";  FZ"*/'K,^^*''''"J'^"^''^'''i  Railways, 

Isolated  Lighting  and  Power  Stations,  Fire 
Alarm  and  Telegraph  Service,  Train  Lighting,  Laboratory,  Etc,  Etc, 

**}£i1be   HCCUmUlatOr  '   for  Electnc  vehicles. 


PRICE  USTS  AMD   DESCRIPTIVE  BULLETIMS  rORWARDEO    UPON  REQUEST. 


V  Philadelphia, 

f  Allegheny  Aye.  and  19th  St. 


New  York.  Boston,  Chicaqo,  Baltimobb,  St.  Louis,  San  Francisco,  Cletblahd,  Dbtboit 

100  Broadway.      60  State  St.    Marquette  Bldg.    Equitable  Bldg.     Wainwrlgat  Bldg.     Nevada  Block.     New  England  Bldg.     Michigan  Electric  Co. 


THE    OEfliY    HOUSiE 

IN  AMERICA  MAKING  A  SPECIALTY  OF  ELECTRICAL  GLASSWARE. 


-2/4" 


CENTURY 


-•2/32- 


WE  CARRY  GLOBES 
AND  SHADES  FOR 
ALL  KINDS  AND 
TYPES   OF    LAMPS. 


OPEN   AND    ENCLOSED 

OUTER  AND  INNER 

ARC  GLOBES. 


SEND  FOR  OUR  ILLUSTRATED 
CATALOGUE. 


THE  CENTURY  GLASS  COMPANY, 


BELLAIRE,  OHIO. 


EDISON     PRIMARY    BATTERIES. 


FORMEKLV    KNOWN     AS      E0I60N-LKLAN0C 


POn    OAS    CNaiNES, 
BLOT     MACHINES, 
AUTOMOBILES 
MAILSOAD   SIGNALS, 
CROBSINQ    SELLS, 
SMALL   MOTOna, 
KTO. 


CONSTANT 

CUnSENT 

NO    LOCAL 

ACTION. 

WILL   NOT 

FREEZE. 

LIQUID   TIQ 

CELLS    FOfI 

WORK. 

FULL    DESCRIPTION    IN    BOOKLET    NO.   4. 

EDISON    MANUFACTURING    COMPANY, 


FACTOnV,    ORANQE,    NEW   JERSEY,    U.    S.    A. 

POREISN    OEIVARTMENT,    IS   CEDAR     STREET,    NEW   VORK. 


RHEOSTATS 

AND 

ELECTRIC    CONTROLLING    DEVICES 

OF    EVERY    DESCRIPTION. 

THE  CUTLER-HAMMER  MFG.  GO. 


AGENTS  .- 

STURTEVANT  ENGINEERING  CO.,  LONDON.  ENG. 
KILBOURNE  &  CL«RK  CO..  SEATTLE,  WASH. 


MAIN  OFFICES. AND  FACTORY: 
MILWAUKEE. 


BRANCH  OFFICES: 
NEW  YORK-CHICAGO. 


PUTINUM   FOR  CONTACT  POINTS  IN  ELECTRICAL  INSTRUMENTS. 
PLATINUM  FOR  TELEPHONES.    PLATINUM  FOR  ELECTRICAL  INSTRUMENTS. 
Wt  tell  PLATINUM  in  any  quantity,  either  large  or  small.    We  buy  PLATINUM   or  anything 
containing  PLATINUM,  in  any  quantity. 


For  Incandescent  Lamps  and  Everythinq  Else. 

:bjvk:e>i£  «&   oo., 

MANUFACTURERS  OF  PLATINUM  IN  ALL  SHAPES. 

Newark.  N.  J.  New  York  Office,  120  Liberty  Street. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Akron  Smoking  Pipe  Co 1 

Amber  Electric  Ufg  Co 12 

American  Battery  Co 10 

American  District  Steam  Co..— 
Amer.  Electrical  Heater  Co. .10 

Amer.  EL  Telephone  Co 15 

American  Electrical  Works.. 11 
Amer.  Keflt.  &  Lighting  Co  10 
American  School  of  Corresp..l3 
Amer.  Steel  &.  Wire  Company  1 
Anderson  &  Sons,  W.  H 18 

Badt  &Co.,  F.  B 10 

Baker  &.  Company 3 

Ball  Engine  Company 17 

Barnes  Company,  Wallace — 

Barnett  Company,  G.  &  H 22 

Barrie  &.  Son,  Geo 17 

Bayley  &.  Sons  Co.,  W 17 

Berthold  &  Jennings 19 

Besly  &  Co.,  Charles  H 22 

BLssell,  G.  W — 

Bossert  El.  Construction  Co . .  10 
Brunt  Porcelain  Works, G.  F..  7 

Bullock  Electnc  Mfg.  Co 9 

Bunnell  Telegraph.  AElec.Co.  2 

Carney  Brothers  Company.  ..19 

Central  Electric  Co 5 

Central  Manufacturing  Co.  .18 
Central  Telephone  &  El.  Co.  .14 

Century  Glass  Co 3 

Chase-Shawmut  Company...  14 

Chicago  &  Alton  Eallroad 17 

CAN.  W.E.E 17 

Chicago  Edison  Company  .4,  12 
Chic  Pose  Wire  &  Mfg.  Co. . .  10 


Chicago  Insulated  Wire  Co". .  1 

C,  M.&St.P.R.R 17 

Chicago  Telephone  Co 16 

Coit,  Henry  A — 

Colorado  Lamp  Co.,  The — 

Colorado  &  Southern  Ry 18 

Columbia  Telephone  Mfg.Co. — 
Continental  Tel.  Const.  Co..  14 
Continuous  Rail  Joint  Com- 
pany of  America 1 

Couch  &  Seeley  Co — 

Crescent  Ins.  Wire  &  Cbl.  Co,  1 
Crocker- Wheeler  Company. -22 

Cutler-Hammer  Mfg.  Co 3 

Cutter  Elec.  &  Mfg.Company  1 

D.  &  W.  Fuse  Company — 

Dearborn  Drug  &.  Chem.  Co , .  9 
Diamond  Meter  Company         4 

Dicke  Tool  Company — 

Diehl  Manufacturing  Co 7 

Dixon  Crucible  Co.,  Joseph.. 17 

Edison  Decorative  &  Minia- 
ture Lamp  Department 10 

Edison  Mfg.  Company 3 

Edwards  &  Company 16 

Eldredge  Electric  Mfg.  Co . . .  .— 
Electrical  Engineer  Institute- 
Electric  Appliance  Company.lO 
Elec.Motor&  Equipment  Co.  13 
Electric  StorageBatteryCo..  3 
Electrician  Pub,  Company... 21 
Ericsson  Telephone  Company  i 
Eureka  Electric  Company 15 

Fwles^anufaeturing  Co l 


Farr  AFarr 16 

Federal  Electric  Company...— 
"For  Sale"  Advertisements..  12 
Ft.  Wayne  Elec  Works.,  Inc.21 

Fowler,  John  H 10 

Franklin  Eng.  &  Elec.  Co....— 
Fulmer  Lumber  Co.,  D.  M 19 

General  Electric  Company.,,.  4 
General     Incandescent     Ajc 

Light  Company 13 

General  Incand.  Lamp  Go ....  — 

Genevieve  Company 9 

Glass  Wool  Mfg.  Company.. ,  1 
Great   Western    Smelting   & 

Refining  Company — 

Gregory  Electric  Company  ..12 

Hartford   Steam   Boiler    In- 
spection &  Insurance  Co. ."  .— 

Hazard  Manufacturing  Co — 

Hobart  Elec.  Mfg.  Company. .  1 

Hoffman,  G.  W 13 

Holcomb-Lobb  Co — 

Holmes  Fibre-  Graph.  Co — 

Humphrey,  Henry  H — 

Illinois  Electric  Specialty  Co.22 

minois  Maintenance  Co 12 

Incandescent  Electric  Light 

Manipulator  Company — 

Indiana  Rub.  &.  Ins.  W.  Co. . .  1 
India  Rubber  <fe  Gutta  Percha 

Insulating  Company — 

Intemat'l  Carres.  Schools ....  13 
International  TeL  Mfg.  Co. ..15 

Jeffrey  Manufacturing  Co — 17 


Johnaton,  Thomas  J 11     Osburn  Flexible  Conduit  Co.— 


Kartavert  Manufacturing  Co.— 
Kellogg  Switchboard  &  Sup- 
ply Company 15,  18 

Klein  &  Son,  Mathias.; 18 

Kokomo  Tel.  &  EL  M.  Co....  14 

Leather  Preserv.  M.  Corp 10 

Leavitt.  R.  H 18 

Leclanche  Battery  Company.  12 

LeffelA  Co.,  James 17 

Lindsley  Brothers  Company..  19 

Ma9tby  Lumber  Company 19 

Manhattan  Elec.  Supply  Co..  5 

Matthews  &  Bros.,  W.  N 11 

McLennan  &  Company,  K 10 

Meredith  Cedar  Co.,  J.  P 19 

Merriam  &  Co,,  C.&C 12 

Metropolitan  TeL  &  El  Co. ..15 

Mica  Insulator  Company — 

Miscellaneous  Advs, 12 

Moloney  Electric  Company..  9 

Monarch  Fire  Appl.  Co — 

Monon  Railroad 18 

Moon  Mfg.  Co.,  The 15 

Morse  Cedar  Company Ifl 

Munsell  <&  Co.,  Eugene 10 

National  Conduit  <t  Cable Co.lO 
National  India  Rubber  Co..  ..— 

NaugleTieCo.,  E.  E 18 

New  York  Ins.  Wire  Co 9 

Norton  Inspection  Bureau.,  .18 


Okonlte  Company,  The. . 


Paragon  Fan  &  Motor  Co — 

Parsell&  Weed 32 

Pass  &  Seymour 9 

Perrizo  &  Sons 19 

Phillips,  Eugene  F 11 

Phillips  Insulated  Wire  Co.  .11 

Phcenix  Glass  Company — 

Phosphor-Bronze  S.  Co 17 

Pignolet,  L.  M 10 

Pittsburg  &  L.  S.  Iron  Co 19 

Porter  Cedar  Company 19 

Queen  &  Company 1 

Reisinger,  Hugo — 

Reliance  Electric  Company..  16 
Reynolds  Electric  Company.— 

R.  I.  Teleph.  A  Elec.  Co — 

Roebling's  Sons  Co.,  J.  A II 

Rose  Electric  Company 12 

Sage,  F.  B.  &Bro — 

St.  Louis  Elec.  Supply  Co       ^ 

Sargent  &  Lundy — 

Sawyer-Man  Elec.  Company.— 

Schureman  &  Hayden I2 

Shelby  Electric  Company . . . .  i 
Simplex  Electrical  Co., The. 1,10 

Smith  Co.,  S.ltf organ 18 

Spies  Electric  Company 9 

Bprague  Electric  Company. . .  5 
Standard  Electric  Company .  .10 

Standard  Pole  J£  Tie  Co 19 

Standard  Daderg.  Cable  Co.,— 

Standard  Varnish  Works 11 

Stanley  Instrument  Co 9 


Sterling  &  Son,  W.  C 19 

Sterling  Electric  Company. ..14 

Sterling  Varnish  Co.,  The 1 

Stilwell-Bierce  &.  Smith-Vaile 

Company 13 

Stow  Mfg.  Company.. u 

Stromberg-Carlson  TeL  Mfg. 

Company 15 

Sturtevant  Company,  B.  F...22 

Telephone  Co.  of  Amer.,  The.16 

Thompson,  G.  L 11 

Torrey  Cedar  Company 19 

Triumph  Electric  Co n 

United  States  Accumulat.  Co.20 
V.  S,  Electric  Mfg,  Co 16 

Valentine- Clark  Co,,  The....  19 
Varley  Duplex  Magnet  Co, ...  16 
Vlndex  Electric  Company . . ..— 

Vomacka  *fc  Mazeuek i 

Vulcanized  Fiber  Company.. 32 

Wagner  Electric  Mfg.  Co — 

Walsh's  Sons  &  Company ....  12 
Warren  EL  Mfg.  Company  ...u 

West  Shore  Route — 

Western  Electric  Company...  7 
Western  EL  Supply  Company  8 
Westinghouse      Electric     & 

Manufacturing  Company  ..20 
Weston  Electrical  Inst.  Co., .  1 
Whitehead  Company,  W.  W..12 
Willard  Storage  Battery  Co..  6 

Wlllyoung,  ElmerG 11 

Wisconsin  Central  R,  B 13 

Worcester  Company,  C.  H 19 

Wright  Bros 19 
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Better  than  ever  and  a  little  the  best  of  any  on  the  market  today— 

1902  PARAGON  1902 


NOISELESS 


FAN  MOTORS 


COMPACT 


ALL    STYLES    AND    SIZES  EASY    RUNNING  RIGID    CONSTRUCTION 

— CAUL    AND    SEE    THEM    OR    WRITE    FOR    PRICES — 

CHICAGO    EDISON    COMPANY,    '""oCTo;!: 


PARAGON  DESK   FAN 
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GENERAL  ELECTRIC  COMPANY 


MANUFACTURER   OF 


Transformers  of   all   sizes   and  types 
for  any  voltage  and  frequency. 


Capacity 
l»875»000  Watts. 


GENERAL  OFFICES:     SCHENECTADY,  N.  Y. 


New  York  Office,  44jBroad  Street. 


Sales  offices  in  all  large  cities. 
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Scheeffer  Recording 
Wattmeter. 

ROUND  PAHERN  TYPE  "£."  FBR  ALTERNATING  CURRENTS. 

An  Accurate  and  Sensitive  Meter. 
Improved  Ball  Bearing. 


DIAMOND  METER  CO. 

PEORIA,  ILL.,  U.  t.  A. 
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OKONITB,"   THE  INSULATED    WIRE. 
SEND  FOR   TELEPHONE    PRICE    LIST. 

264-266-268-270   FIFTH  AVENUE,   CHICAGO. 


UNIVERSAL 
FAVORITES. 


LUHDELL  FANS 


SCIENTIFICALLY 
CONSTRUCTED. 


SUPERIOR   DESIGN  AND  CONSTRUCTION. 

No  imitator  has  succeeded  in  equaling  the  efficiency  and  durability  of  the  Lundell  Fans.  They  run  quietly  and 
easily,  and  require  the  least  attention.  They  are  made  in  various  types  and  sizes  to  meet  the  demands  of  the  trade, 
and  dealers  who  desire  quick  sales  and  satisfied  customers  should  send  in  at  once  their  orders  for  Lundell  Fans. 

SEND  FOR  CATALOGUE  No.  03304. 

SPRAGUE  ELECTRIC  COMPANY, 

General  Offices:     5'27-5'3i  West  34th  Street,  New  York. 


BRANCH  OFFICES; 


CHICAGO: 

Fisher   Building. 


BOSTON : 
275  Devonshire  St. 


ST.  LOUIS: 
Security  Building. 


BALTIMORE: 
Maryland  Trust  Building. 


Anti-Doc 


No.  SIX 

A  First-Class  Medical  Apparatus. 

RETAIL  PRICE,  $2.50.  SOLD  BY  ALL  DEALERS. 

MADE    BY 

MANHATTAN  ELECTRICAL  SUPPLY  CO., 


32  Cortlandt  Street, 
NEW  YORK. 


188  Fifth  Avenue, 
CHICAGO. 
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THE  WILLARD  STORAGE  BATTERY  COMPANY 

(SUCCESSORS    TO    SIPE   &   SICLER) 

will  continue  the  manufacture  of  the  well  known 

WILLARD  STORAGE   BATTERY 

which  is  unequaled  in  all  points,  including  efficiency,  durability  and  perfection  of  mechanical  details. 


ADDRESS   ALL    COMMUNICATIONS    TO 


THE  WILLARD  STORABE  BATTERY  CO. 


P 


49  Wood  St., 
Cleveland,  O. 


CLASSIFIED    INDEX   OF   ADVERTISEMENTS. 


Adjusters,  isc.  Lamps. 

GencTleve  Company. 

Inc.  El.  Lt.  Manipulator  Co. 

Anchors  (Tel.  A  Tel.) 
Matthews  &  Bro..  W.  N. 

Axumn  c  lators. 

Central  Electric  Co. 
Edwards  &  Company. 
Electric  Appliance  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Babbitt     Metal     and 
Solder. 

Or.  Western  Sm.  and  Ref g.  Co. 

Batteries  and  Jars. 

Bunnell  Telegraph.  A  Elec.  Co. 
Central  Electric  Co. 
Edison  Mfg.  Co. 
Edwards  A  Company. 
Electric  Appliance  Co. 
Leclanche  Battery  Co.,  The 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Bells,  Bnszers,  Etc. 

Bunnell  Tele^ap.  &  Elec.  Ca 
Central  Electric  Co. 
Edwards  A  Company. 
Electric  Appliance  Co. 
Spies  Electric  Company. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Belt  Dressing. 

Leather  Preserver  Mfg.  Corp. 

Beltlnff. 

Leather  Preserver  Mfg.  Corp. 

BloTrers. 

Sturtevant  Co.,B.  F. 

Boilers. 

Whitehead  Company,  W.  W. 

B(H>b.8. 

Barrle  &  Son,  Geo. 

Boobs.  Electrical. 

Electrician  Publishing  Co. 
Merriam  A  Co.,  C.  A  C. 
Bmsbes. 
Central  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
Holmes  Fibre-Graphite  Co. 
Sage  A  Bro.,  F.  B. 
Western  Electric  Company. 

Cable  CUps. 

Cbase-Shawmut  Company. 

Cables.  (Seelnsulated  Wires.) 
Cables,  Electric  (See  Insu- 
lated wires)  Copper,  Sbeet 
and  Bar. 

American  Elec.  Works. 
American  Steel  A  Wire  Co. 
Bunnell  Telegrap.  A  Elec. Co. 
C«ntrftl  Electric  Co. 
General  Electric  Co. 
National  Conduit  A  Cable  Co. 
New  York  Ins.  Wire  Co. 
Simplex  Electrical  (>). 
Standard  UnderRTOundC.  Co. 
Western  Elec.  Supply  Co. 
Western  Electric  Company. 

Carbons,     Points    and 
-  Plates. 

Central  Electric  Co. 
Chlcaeo  Edleon  Go. 
Electric  Appliance  Co. 
Relslnger.  Hugo. 
Waglem  Elect.  Supply  Ck). 


Ofttftlncs. 

Smith  Co., 


S.  Morgan. 


Obtains. 

Jeffrey  Mfg.  Co. 
Clxcnlt  Breakers. 

Badt  A  Co.,  F.  B. 
Cutter  Elec.  A  Mlg.  Co. 
Western  Electric  Company. 

Coal   nnd   Ashes     Hand- 
ling Matjhlnery. 

JefTray  Mfg  Co. 
Colls  and  3f  asnets. 

Bunnell  Teletrrap.  A  Elec. Co. 
Varley  Duplex  Magnet  Co. 
Western  Electric  Co. 

Compound. 

Dearborn  Drug  A  Chem.  Wks, 
McLennan  A  Co.,  K. 

Conduit  and  Condnlts. 

Central  Electric  Co. 
Electric  Appliance  Co. 
Osburn  Flexible  Conduit  Co. 
Sprague  Electric  (^o. 
Western  Elect.  Supply  Co. 


Constmction  &  Repairs. 

Chicago  Edison  Co. 
Parsell  A  Weed. 
Spies  Electric  Company. 
Western  Electric  Co. 

Contractors  and  Electric 
I^isht  Plants. 

Bullock  Elec.  Mfg.  Co. 
Crocker-Wheeler  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
Sprague  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Warren  Elec.  Mfg.  Co. 
Western  Electric  Co. 
Westlnghouse  Elec.AMfg.Co. 

Correspondence  Schools. 

American  School  of  Corresp. 
Electrical  Engineer  Inst. 
Int.  Correspond.  Schools. 
Cross- Arm  Bracem,  Etc. 

Anderson  A  Sons,  W.  H. 

Cross-Arms,     Pins     and 
Brackets. 

Berthold  A  Jennings. 
Central  Electric  Co. 
Central  Manufacturing  Co. 
Leavitt,  R  H. 
Standard  Pole  A  Tie  Co. 
Western  Elect.  Supply  Co. 
Western  Electric  (jompany. 

Cnt-Outs  and  Switches. 

Bossert  Elec.  Const.  Co. 
Brunt  Porcelain  Works,  G.  F. 
Central  Electric  Co. 
Chicago  Edison  Co, 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Pass  A  Seymour. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Cuts. 

Franklin  Eng.  &  Electro.  Co. 

Dynamos  and  motors. 

Bullock  Elec.  Mfg.  Co. 
Central  Electric  Co. 
Crocker-Wheeler  C',. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Gregory  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
Parsell  &  Weed. 
Reliance  Electric  Company. 
Schureman  A  Hayden. 
Sprague  Electric  Co. 
Sturtevant  Co.,  B.  F. 
Triumph  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Warren  Elec.  Mfg.  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  EL  A  S'ifg.  Co. 

Electric  Heatine  Appl. 

Simplex  Electrical  Co. 

Electric  Hallways. 

Crocker-Wheeler  Company. 
General  Electric  Co. 
Sprague  Electric  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Electric  Siens. 

Elec.  Motor  &  Equipment  Co. 
Federal  Electric  Company. 

Electrical  and    mechan- 
ical Enerlneers. 

Badt  &CO..F.  B. 
Blsseli.G.  W. 
Humphrey,  Henry  H. 
Sargent  &  Lundy. 

Electrical  Instruments. 

Badt  A  Co.,  F.  B. 
Bunnell  Telegrap.  A  Elec, Co. 
Central  Electric  Co. 
Bldredge  Electric  Mfg.  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Illinois  Electric  Specialty  Co. 
Plgnolet,  L.  M. 
Queen  &  Co. 
.Sage&  Bro.,  F.  B. 
Stanley  Instrument  Co. 
Wagner  Electric  Mfg,  Co. 
Western  Electric  Co, 
Western  Elec.  Supply  Co. 
Westlnghouse  El,  &  Mfg.  Co. 
Weston  Electrical  Inst.  Co. 
Wlllyoung,  Elmer  Q. 


Electro- Plating  Mach'y. 

Besly  A  Co..  Chas.  H. 
Crocker-Wheeler  Company. 
General  Electric  Co. 

ElCTators-  Con  veyors, 

Jeffrey  Mfg.  Co. 
Engrines,  Gas. 

Parsell  &  Weed, 

Enirines,  Steam. 

Ball  Engine  Co. 
Bayley  &  Sons  Co.,  W. 
Sturtevant  Co.,  B.  F, 
Whitehead  Company,  W.  W. 

Exh'st  Steam  Apparatus. 

American  District  Steam  Co, 
Fan  Outfits. 

Central  Electric  Co, 
Crocker-Wheeler  Company. 
Dlehl  Manufacturing  Co. 
EdisOQ  Mfg.  Co, 
General  Electric  Co, 
General  Inc,  Arc  Light  Go. 
St.  Louis  Elec.  Supply  Co. 
Sprague  Electric  Co. 
Sturtevant  Co.,  B.  F. 
Western  Electric  Co, 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  &  Mfg.  Co. 

Fibre. 

Kartavert  Mfg,  Co, 
Vulcanized  Fibre  Co. 

FUes. 

Barnett  Co..  G.  &  H. 

Fire  Alarm  Equipments. 

Bunnell  Telegrap,  A  Elec.Co. 

Fire  Exting^uishers. 

Monarch  Fire  Appliance  Co. 

Flashers. 

Reynolds  Electric  Company. 

Flexible  Shafts. 

Stow  Mfg.  Co. 
Forges. 

Sturtevant  Co..  B.  F. 

Fuses  and  Fuse  TVire. 

Central  Electric  Co. 
Chicago  Fuse  Wire  &  Mfg.Co. 
D.  &  W.  Fuse  Company. 
Electric  Appliance  Co. 
Vomacka  A  Mazanek. 
Western  Elect.  Supply  Co, 
Western  Electric  Company. 

Oears. 

Besly  &  Co.,  Chas.  H. 

General  Elec.  Supplies. 

Bunnell  Telegraph.  AElec. Co. 
Central  Electric  Co. 
Chicago  Edison  (Jo. 
Electric  Appliance  Co. 
General  Electric  Co. 
Manhattan  Elec.  Supply  Co. 
St.  Louis  Elec.  Supply  Co. 
Standard  Electric  Company. 
Western  Electric  Co. 
Western  Elect,  Supply  Co. 

Glass  lITool. 

Glass  Wool  Mfg.  Company. 

Globes     and     Electrical 
Glassw^are. 

Century  Glass  Co. 
Phoenix  Glass  Co. 
Western  Elect.  Supply  Co. 

Graphite  Specialties. 

Besly  A  Co,,  Chas.  H, 
Dixon  Crucible  Co.,  Jos, 
Holmes  Flbre-Grapbite  Co. 

Heatins     and    Tentllat- 
ing  Apparatus. 

Sturtevant  Co.,  B.  F. 

Holders,  Inc.  Lamps. 

Incandesent    Electric    Light 
Manipulator  Co, 

Inspection  A  Insurance. 

Hartford    Steam    Boiler    In- 
spection A  Insurance  Co. 

Inspectors  (Tel.  A  R.  R. 
Supplies). 

Norton  Inspection  Bureau. 

Insulators  and  Insulat- 
inff  Materials. 

Akron  Smoking  Pipe  Co, 
LSrunt  Porcelain  Works,  G.F. 
Bunnell  Telegrap.  A  Klec.  Co. 
Central  Electric  Co. 
Chicago  Edison  Co, 
Electrical  Appliance  Co. 
General  Inc.  Arc  Light  Co, 
Indiana  Rub.  A  Ins.  Wire  Co. 


Kartavert  Mfg.  Co. 
Mica  Insulator  Co. 
Muosell  A  Co.,  Eugene, 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co, 
Okonite  Co,,  The. 
Phillips  Insulated  Wire  Co. 
Simplex  Electrical  Co. 
Standard  Underground  C,  Co, 
Standard  A'^arnish  Works, 
Sterling  Varnish  Co. 
Vulcanized  Fibre  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Insulated  Wires  and  Ca- 
bles—Magnet Wires. 

American  Electrical  Works. 
American  Steel  A  Wire  Co. 
Bunnell  Telegrap.  &  Elec.Co. 
Central  Electric  Co, 
Chicago  Insulated  Wire  Co. 
Crescent  Ins.  Wire  A  Cbl,  Co, 
Electric  Appliance  Co. 
General  Electric  Co. 
Hazard  Manufacturing  Co. 
Indiana  Rub,  A  Ins.  Wire  Co. 
India  Rubber  A  Gutta  Percha 

Insulating  Co. 
Kellogg  Switch,  A  Sup.  Co. 
National  India  Rubber  Co, 
New  York  Insulated  WireCo. 
Okonite  Co.,  The. 
Phillips,  Eugene  F. 
Phillips  Insulated  Wire  Co, 
Roebling's  Sons  Co.  J.  A. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Western  Elec.  Supply  Co. 
Western  Electric  Company, 

Junction  Boxes. 

Bossert  Elect.  Const.  Co. 
General  Inc,  Arc  Light  Co, 

I^amps,  Arc. 

Central  Electric  Co. 
Ft.  Wayne  Elec.  Wks..  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Lt.  Co, 
Gregory  Electric  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co, 
Westlnghouse  El,  A  Mfg.  Co, 

Iiamps,  Incandescent. 

Central  Electric  Co. 
Chicago  Edison  Co, 
Colorado  Lamp  Co. 
Edison  Decorative  A  Minia- 
ture Lamp  Dept 
Electric  Appliance  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co, 
General  Inc.  Lamp  Co. 
Sawyer-Man  Elec.  Co. 
Shelby  Electric  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co, 
Westlnghouse  El.  A  Mfg.  Co. 

I«amp8,  Inc.,  Adjusters. 

Genevieve  Company. 

Inc.  El.  Lt.  Manipulator  Co, 

liamps,      Incandescent— 
Replacers  &  Cleaners. 

Inc.  EI.  Lt.   Manipulator  Co. 

Lightning  Arresters. 

American  Elec.  Fuse  Co. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
Westlnghouse  El.  A  Mfg,  Co. 

Linemen's  Climbers. 

Anderson  A  Sons,  W.  H, 
Klein  A  Son.  Mathlas. 

Magnet  %Vires. 

(See  Insulated  Wires,) 

Meters. 

Diamond  Meter  Co, 

Ft.  Wayne  Elec.  Wks.,  Inc. 

Generallnc.  Arc  Light  Co, 

Mica. 

Munsell  &  Co..  Eugene. 

Mining  Apparatus,  Elec. 

Crocker-Wheeler  Company. 
General  Electric  Co. 
Jeffrey  Mfg.  Co, 
Westlnghouse  El.  &  Mfg.  Co. 

Motors.  (See   Dynamos    and 
Motors). 


Nippers  and  Pliers. 

Klein  &  Son.  Mathlas. 
Packing. 

Besly  &  Co..  Chas.  H. 
Patent  Attorneys. 

Johnston,  Thomas  J. 

Phosphor  Bronze. 

Besly  &  Co,,  Chas.  H. 
Phosphor  BronzeSm.Co.,Ltd. 

Photographs. 

Thompson,  G.  L. 

Platinum     Bought     and 
Sold. 

Baker  &  Company. 
Gt.West.Sm.and  Refining  Co. 

Poles  and  Ties. 

Berthold  &  Jennings. 
Carney  Brothers  Company. 
Fowler,  John  H. 
Fulmer  Lumber  Co.,  D.  M. 
Holcomb-LobbCo.  . 
LIndsley  Bros.  Co, 
Maltby  Lumber  Co. 
Meredith  Cedar  Co..  J.  P. 
Morse  Cedar  Co. 
Nau^le  Tie  Co..  E.  E. 
Perrizo  &  Sons. 
Pitt.iburg  A  L.  S.  Iron  Go. 
Porter  Cedar  Company. 
Standard  Pole  A  Tie  Co. 
Sterling  &  Son,  W,  C. 
Torrey  Cedar  Co. 
Valentine-Clark  Co.,  The, 
Worcester  Co.,  C.  H. 
Wright  Bros. 

Polish  (Metal). 

Hoffman,  G.  W. 

Porcelain. 

Akron  Smoking  Pipe  Co. 
Brunt  Porcelain  Works,  G.  F. 

Poirer  Transmission 
Machinery. 

Jeffrey  Mfg.  Co. 
Smith  Co.,  S.  Morgan. 
Stilwell-Blerce  Smith- Vaile. 

Pulleys. 

Smith  Co.,  S,  Morgan. 
Stilwell-Blerce  Smith- Vatle. 

Rail  Bonds. 

American  Steel  &  Wire  Co. 
Badt  A  Co.,  F.  B. 

Rail  .Toints. 

Continuous  Rail  Joint  Com- 
pany of  America. 

Refiners. 

Gt.West.Sm.and  Refining  Co. 

Reflectors. 

Amer.  Reflt.  &  Lighting  Co. 
Faries  Manufacturing  Co, 
Re- W^inding-  Repairs. 

Chicago  Edison  Co. 
Gregory  Electric  Co. 
Schureman  &  Hayden. 

Rheostats. 

Badt  A  Co.,  F.  B. 
Cutler-Hammer  Mfg.  Co. 
General  Electric  Co, 
Gen'l  Inc,  Arc  Lt.  Co. 
Sage  &  Bro.,  F.  B. 
Westlnghouse  El.  &  Mfg.  Co. 
Rosettes. 
Pass  A  Seymour, 

Second-Hand  Mach'y. 

Amber  Electric  Mfg,  Co. 
Gregory  Electric  Co, 
Illinois  Maintenance  Co. 
Matthews  &  Bro..  W.  N. 
Rose  Electric  Company, 
Scnureman  &  Hayden, 
Walsh's  Sons  &  Co. 
Whitehead  Company,  W.  W. 

Shades. 

Amer.  Refit.  &  Lighting  Co, 

Faries  Manufacturing  (ilo. 
Speahing  Tubes. 

Central  Electric  Co. 

Edwards  &  Company. 

Electric  Appliance  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Speed  Indioators. 

Besly  A  Co..  Chas.  H. 

Queen  A  Co. 

Weston  Electrical  Inst.  Co. 
Springs. 

American  Steel  A  Wire  Co. 

Barnes  Co.,  The  Wallace. 
Steel  Boxes. 

Bossert  Elec.  Const.  Co, 


Storage  Batteries. 

American  Battery  Co. 
Electric  Storage  Battery  Co. 
United  States  Accumulat.  Co. 
WiUard  Storage  Battery  Co. 
Tapes,  Insulating. 
American  Electrical  Works. 
American  Steel  A  Wire  Co. 
Central  Electric  Co, 
Electric  Appliance  Co. 
New  York  Insulated  Wire  Co. 
Okonite  Co,,  The. 
Simplex  Electrical  Co, 
Western  Electric  Co, 
Western  Elec.  Supply  Co, 

Telegraphic  Supplies. 

Bunnell^elegraph.AElec.Co. 
Telephones,     Telephone 
Material   and  Switch- 
boards. 

American  El.  Telephone  Co. 
Bunnell  Telegraph.  AElecCo. 
Central  Electric  Co. 
Central  Tele.  A  Elec.  Co. 
Colt.  Henry  A. 

Columbia  Telephone  Mfg.  Co. 
Continental  Tel.  Const.  Co. 
Couch  A  Seeley  Co. 
Ericsson  Telephone  Co. 
Eureka  Electric  Company. 
Farr  A  Farr. 

International  Tel.  Mfg.  Co. 
Kellogg  Switchb.  A  Sup.  Co. 
Kokomo  Tel.  A  El.  Mfg.  Co. 
Metropolitan  Tel.  A  Elec.Co. 
Moon  Mfg.  Co..  The. 
R.  I.  Telephone  A  Elec,  Co. 
St.  Louli  Elec.  Supply  Co. 
Sterling  Electric  Co. 
Stromherg- Carlson  Tel.M.  Co. 
Telephone  Co.  of  Amer., The 
U.  S.  Electric  Mfg.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Telephone  Service. 

Chicago  Telephone  Co. 

Tools. 

Anderson  A  Sons,  W.  H. 
Dlcke  Tool  Company. 
Klein  A  Son,  Mathlas. 

Transfbrmers. 

Central  Electric  Company. 
Crocker-Wheeler  Company. 
Ft.  Wayne  Elec.  Works,  Inc. 
General  Electric  Co. 
Gregory  Electric  Co. 
Moloney  Electric  Company. 
Standard  Electric  Company, 
Vlndex  Electric  Company. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  El,  A  Mfg,  Co. 

Trucks,  Electric  Car. 

General  Electric  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Turbine  Water  Wlieels. 

Leffel  A  Co,,  Jas, 
Smith  Co.,  S.  Morgan. 
Stllwell-Bierce    Smlth-Valle 
Varnishes. 

Standard  Varnish  Works, 
Sterling  Varnish  Co. 

Vulcanized  Fibre. 

Vulcanized  Fibre  Co. 

Wires,  Copper. 

American  Electrical  Works. 
American  Steel  A  Wire  Co, 
Central  Electric  Co, 
Electric  Appliance  Co. 
General  Electric  Co. 
Hazard  Manufacturing  Co. 
National  India  Rubber  Co, 
Okonite  Co,.  The, 
PhlUIns  Insulated  Wire  Co, 
Roebling's  Sons  Co.,  J.  A, 
Simplex  Electrical  Co, 
Standard  Underground  C.  Co. 
Western  Electric  Company. 

^Vire,  Bare. 

American  Steel  A  Wire  Co. 
Besly  A  Co..  Chas.  H. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Okonite  Co.,  The. 
Phillips  Insulated  Wire  Co, 
Roebling's  Sons  Co.,  J.  A. 
Standard  Underground  C.  Co. 
Western  Electric  Co. 
Western  Electrical  Sup.   Co. 

X-Bay  Outfits. 

Queen  A  Co. 
Wlllyoung,  Elmer  Q. 


F^ox*   .AJLf>la.a.l3et:loaJ.    Inde^    of    .A-d-veirtlsemexi-ts    (See    f*a.fi:e    3* 
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WESTERN     ELECTRICIAN 


THIS    ILLUSTRATION    SPEAKS    FOR    ITSELF. 

THE  FULL  LINE  OF  DIEHL  CEILING,  DESK  AND  BRACKET  FANS  IN  ALL  TYPES,  STYLES,  SIZES,  FINISHES  AND  VOLTAGES  ARE  CARRIED  IN  STOCK  BY 


BALTlnO«E.  MD., 

Southern  Electric  Co. 

BIRMINQHAM.  ALA., 
United  Electric  Co. 

CINCINNATI,  O., 

Post-Qlover  Electric  Co. 

CHICAGO,  ILL., 

Central  Electric  Co. 

CLEVELAND,  O  . 

Commercial  Electrical  Supply  Co. 
Cleveland  Electrical  &  ntg.  Co. 


DENVER,  COL., 
T.  H.  Smith. 

GRAND  RAPIDS,  MICH., 

Grand  Rapids  Electric  Co. 
HARTFORD,  CONN., 

Hartford  Electrical  Supply  Co. 
INDIANAPOLIS,  IND.. 

Specialty  nanufacturing  Co. 
KANSAS  CITY,  HO., 

W.  T.  Osborn  &  Co. 
LOUISVILLE,  KY., 

Jas.  Clarli,  Jr.,  &  Co. 


MACON,  OA., 

Souttaern  Electrical  Supply  Co. 

MEMPHIS,  TENN., 

Electric  Supply  Co. 
NEW  ORLEANS,  LA., 

Newman-Spranley  Co. 
NORFOLK,  VA., 

James  L.  Belote. 
PITTSBURGH,  PA., 

Ooubieday-Hlll  Electric  Co. 
PROVIDENCE,  R.  1., 

Union  Hardware  &  Electric  Supply  Co. 


RICHMOND,  VA., 

Electric  Construction  Co.  of  Va. 
SAVANNAH,  GA., 

Electric  Supply  Co. 
ST.  LOUIS,  MO., 

H.  B.  Lindsey  Electrical  Supply  Co. 

WACO,  TEX., 

Waco  Electrical  Supply  Co, 

WASHINGTON.  D.  C, 
John  R.  Galloway. 


NEWIYORK.. 


DIEHL    MANUFACTURING    CO.,    Elizabethport,   N.   J. 


BOSTON 


PHILADELPHIA. 


A  FEW  OF  BRUNT'S 


High-Grade  Porcelain  Cleats. 


INSIST  ON  HAVING      BRUNT'S"  CLEATS,  TUBES 


AND  INSULATORS.    YOU  REQUIRE  THEM 
IN    DOING    FIRST-CLASS  WORK. 

THEY  COMPLY  WITH  ALL  UNDERWRITERS'  REQUIREMENTS. 
EVERY   PIECE    MARKED   "  BRUNT." 


THE  G.F.  BRUNT  PORCELAIN  WORKS, 

EAST    LIVERPOOL,  OHIO. 


FAN  MOTORS 


FOR 


ALTERNATING  and  DIRECT  CURRENT. 


DESK 
BRACKET 


OR 


CEILING 
STYLES 


GET  OUR 
PRICES 
BEFORE 

PLACING 
YOUR 

ORDERS. 


OPERATING  ON  ALL 
STANDARD  VOLTAGES. 


FULL  DESCRIPTION 
IN  OUR  1902  FAN 
CATALOGUE. 


Western  Electric  Company, 

CHICAGO.       ST.  LOUIS.       PHILADELPHIA.       NEW  YORK. 


AMERICAN  ELECTRIC  COMPANY, 

St.  Paul,  Minn. 
STANDARD  ELECTRIC  COMPANY, 

Cincinnati,  Ohio. 
ANTWERP. 


CALIFORNIA  ELECTRICAL  WORKS, 
San  Francisco,  Cal. 
KILBOURNE  &  CLARK  COMPANY, 
Seattle,  Wash. 
LONDON.  PARIS. 


WESTERN    ELECTRICIAN 


March  29,   1902 


Get  "Up  to  Date"  and  Use 


ADAMS 

Secondary  Generators! 

OPERATED  DIRECTLY  FROM  HOUSE 
OR  SECONDARY  CIRCUIT. 

For  Annunciators,    Burglar  Alarms,   Call  Bells,  Door 

Openers,    Electric   Gas    Lighting    Apparatus, 

Gas  Engines,  Watchmen's  Clocks,  Etc. 

An  Ideal  Substitute  for  Battery  Power  in  Hotels  and 

Apartment  Houses. 


WRITE    TO-DAY    FOR    PRICES    AND    DESCRIPTIVE    MATTER. 

WESTERN  ELECTRICAL  SUPPLY  CO., 

S,    U.    S.    A. 


March  29,  1902 


WESTERN    ELECTRICIAN 


Always  dissolve  the  DEARBORN  COMPOUND,  which  is  a  solid  paste,  with  from  ten  to  twenty  parts  of  HOT 
WATER  and  then  feed  this  solution  into  the  water  through  the  suction  pipe  or  pump,  continuously  throughout  the 
day's  run.  Your  results  will  be  perfect  and  your  boilers  will  clean  like  magic.  This  constant  feeding  will  do  all  the 
work  with  half  the  compound  needed  for  irregular  feeding.  Write  Us  Regarding  Water  Analysis. 

DEARBORN     DRUG    AND     CHSIKIICAI.    TRTORKS, 


CHICAGO  : 
-34  Bialto  Bills  .Trl.  Harrison  K930  ami  3931. 

PITTSUL'RU.  ST.   LOl"IS.  ST.  P.IL'L. 

.-V.  W.  Crouch.  F.  Eardlev.  T.  S.  F.  Hayes, 


WM.  H.  EDCAR,  President. 


.\TLANTA-  GA. 
(_'.  II.  EvcTPti 


DENVER. 
(_;.  I-:.  Talcott. 


SAX  FRANCISCO, 
w.  A.  Kenney. 


NEW  YORK  :  120  Liberty  Street. 

W.  U.  McVicker. 
HONOLULU.  H.  I. 
E  C.  UrMwn. 


Crimshaw. 


Raven  White  Core. 


Raven  Black  Core. 


ALL  OUR  WIRES  pus  inspection  and  osrrythtsboTe TRADE-MARKS  on  onr  tags,    we  also  manufacture  Crimshaw  and  Competition  Tapes  and  Splicing  Compound*. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OFFICE: 
13-17  CorUandt  St.,  New  York. 


BRANCHES:^  ,„CmCAQOj^^^_ 


BOSTON: 
7  0tl5  5t, 


SAN  FRANCISCO. 
33  Second  St, 


BULLOCK 
MOTORS 

For. Direct  Current. 


25  H.  P.  Ti  pe  •'>' "  RuUock  Direct-Current 
Jlotor,  with  Sub-base. 

Particularly  adapted  for  direct  connection  to 
machine  tools. 

WRITE  FOR  BULLETIN  35a. 

BULLOCK  ELECTRIC  MFG.  CO. 

CINCINNATI,  U.  S.  A. 


We  manufacture 

The  Segerdalil 
Patent  Bell. 

It  rings  well 
and  looks  well. 
Sample  3  in.  bell  bj  mall 
on  receipt  of  price. 

Nickel  Finish     -  50c 

Enamel  Finish    -  46c. 

Correspondence  with 
dealers  solicited. 


Electrical  Devices,       ; 

Inventors'  Models, 
and  special  work  reqolr-  I 
ine  skill,  and  solicit  cor- 
respondence  alc.DK  this  I 
line.  I 

Spies  Electric  Company  , 
87-89  West  Van  BnrenSt-,  '■ 
Chicago,  HI.  I 


P.  &  S.  PORCELAIN  TUBES 

THOROUGHLY  VITRIFIED. 


Our  Tubes  are   unequaled   for  strength   and   density  of  body. 

Sizes  from  5-16  incli  liole,  \%  inches  long,  to  2H  inch  hole,  24  inches  long:. 
WRire    FOR    PRICES. 


NEW  YORK, 


PASS  &  SEYMOUR,  inc. 


CHICAGO. 

BOSTON. 

CINCINNATI. 

SAN  FRANCISCO. 


SOLVAY,  N.  Y. 


MOLONEY 
TRANSFORMERS 

HAVE  NO  EQUAL, 


They  are  perfect  in  rrie- 
chanical  and  electrical 
construction.  Copper  and 
core  losses  reduced  to  a 
minimum. 
Two-year  guarantee. 


Moloney  Electric  Go. 

kr.  LOUIS,  Mo. 

FRANCIS  ORANQER.  New  York. 

Wi;sTERN  Hl.HCTRiCAI.  SUI'1>I.Y  CO  . 
St.  Lciuis.  Mil. 

NORTHWEST  ELECTRIC  EMI.  CO., 
-.     Portland.   On- 


INOANDESGEHT 
LAMP    HANGER 

Will  roll  op  10  feet  of  lamp  cord 
and  last  for  years.  Suitable  for 
factories.  oCBceB  and  dwellings 
Lamp  always  out  of  way  when  not 
in  use.  Guaranteed  to  give  satis- 
faction. Sample  hanger  sent  on 
receipt  of  wholesale  price,  81.00. 

Genevieve  Co.'™^.""- 


DO  YOU  KIMONA/ 

the  importance  of  magnetically  floating  the 
moving  parts  of  a  meter? 

Send  for  description  and  book  full  of  good  information  "ABOUT  METERS." 


STANLEY  INSTRUMENT  COMPANY, 

General  Sales  Office,  144  Broadway,   New  Yoric,  N.  Y. 
Paeifec  Coast  Aerency,  33  New  Montgomery  St.,  San  Franciaoo.  Cal. 
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you  look  worried,  Mr.  Manager; 
you  don'i  sleep  soundly; 
you  are  letting  your  troubles 
trouble  you. 

we'll  relieve  you  of  one.  If  you  will, 
we'll  sell  you  Packard  lumps— 
never  mind  the  thanks— 
there's  proflt  In  ll  for  both  of  us. 

you  can  bunch  your  other  troubles  then 

and  treat  them  systematically. 

and  our  word  for  it 

you  win  be  "like  one 

that  wraps  the  drapery  of  his 

couch  about  tilm,  and  lies  down 

to  pleasant  dreams." 

ELECTRIC    APPLIANCE    COMPANY,     ELECTRIC     SUPPLIES,     WESTERN    SELLING 
AGENTS    FOR    PACKARD    LAMPS.     92    &   94    W.   VAN   BUREN   STREET.   CHICAGO 

X=RAY  TUBES 

1                                QE  Type 

/'"^  \       are  Self  Adjusting.     They  glow  as  steady  as 
a  lamp.      Users  of  Crookes  Tubes  appreci- 

■^A'-'        ate  this. 

ffl                                                                        Miniature  hicandescetit  Lam^s 
^                                                                  and  Sockets. 

^  1                                                             De-war  Bulbs  for  Liquid  Air. 
1     ^V                                Write  for  Price  List  No.  50S8. 

EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

General  Electric  Compaay,  Harrison,  N.  J. 

MICA  WASHERS 


PRICES  RIGHT 

EUGENE  MUNSELL  &  CO., 

218  Water  St.,  New  York.   117  Lake  St.,  Chicago. 


,,,,=^4V0LT=AMMETERS, 

1"^— ^J  POCKET  SIZE, 

i  For  Testing  Batteries  and  Battery 
J  Circuits,  Locating  Faults,  Grounds, 
ietc. 

RELIABLE.       ACCUEATE. 
Send  for  Circular. 
L.M.PIGNOLET. 
78-80  Cortlandt  St.,  NEW  YOKE,  N.  Y- 


TcLCPHONc   Harrison  745 


F,   B.  BADT  &  CO. 

CONSULTING   ENGINEERS   AND    EXPERTS, 
1604  Monadnock  Block. 


kOCNTS   POR 

WiBTON    INSTRUMCNTS. 

WARo   LCONano   rkcobtats 

AND     CIRCUIT    BRCAKCRS. 


CHICAGO. 


Electric  Heating  Apparatus. 

SEND  FOR  64-PAGE  CATALOGUE. 

"UNIT"  ENAMELED  RHEOSTATS 

The  Simplex  Electrical  Co., 

Cambrldgeport,    Mass. 
CHICAQO,    Monadnock    Block. 


AMERICAN"  !ffi" 

ARE  THE  BEST.    Send  (or  daicrlpllie  Circular. 
Absolutely  Non-Infringing. 
Protection  Guaranteed. 

AMERICAN  BATTERY  CO., 

csT'o  1BS9.         17 1  S.  Clinton  St.,  Chicago,  III, 


SPARKING 


Reduces  the   working    ca/jacify   of    a 
motor  or  dynamo,  wears  'out  the  cont- 
mutator,  wastes  power  and  may  cause 
a  flre>    All  this  may  be  avoided  If  you  use       >..•... 

The  only  article  that  will  PREVENT 
SPARKING.  Will  keep  the  Commu- 
tator in  good  condition  and  PRE- 
VENT CUTTING. 

Absolutely  Will  Not  Gam    The    Brushes. 


60  Cents  per  Stick.  $5.00  per  Dozen. 

SEND  FOR  FREE  SAMPLE  STICK. 
For  sale  by  all  supply  houses,  or 
K.  McLENNAN  &  CO.  Sole  Manufacturers.  909, 100  Washington  St.,  ChJcago. 


It  will  put  that  high  gloss  on  the 
Commutator  you  have  so  long  sought 
ftfter. 


IVI  O  O  E  R  IM 


AMERICAN  ELECTRICAL  HE'ATER  CO. 


Write  for  cataloguo. 


Manufacturers  Electric  Heating  Appliances, 

199-197   River  St.     DETROIT    MICH 


The  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

STEEIi  OVTIiET  AND  JUNCTION  BOXES, 
M'WITCHBOABDS,   PANEl.    BOARDS.    B'VnTCHES,  KTC. 


CHICAGO  FUSE  WIRE  &  MFG.  CO. 


a  1 


Fnse  "Wlm,  Fane  I.lnk8, 
Telepbone  Fnee**, 
Fnse  BlookB. 


CHICAGO  FUSE  VVJaI£  &  MFG.  CO., 

358    DEARBORN    STREET      CHICAGO, 
esa    BROADWAY,    NEW   YORK. 


WE  BUY  OLD  BELTS 

OR  SCRAPS,  ANY  SIZB  OR 
CONDITION. 

WE  CLEAN,  REPAIR  AND  RENEW 

OLD  BELTS. 
LEATHER  PRESERVER  MFQ.  CORP. 

27  W.  MONROE  ST..  CHICAGO. 


THE  NATIONAL  CONDUIT  &  CABLE  CO. 


Jinufaoturcrt 
ol 


FOR  TELEPHONE,  TELEGRAPH, 
ELECTRIC  LIGHT  AND   POWER. 


BARE  COPPER  WIRE  AND  CABLE,  PAPER  INSULATED  CABLES, 

CEMENT   LINED   PIPE   FOR   CONDUITS. Executive  Offices,  Times  Building,  NEW  YORK,  N.  Y 


SACH'S  NOARK  FUSES. 


Ideal  Protection 

ACAINST 

OVERLOAO  AND 
SHORT  CIRCUIT. 


SAFETY  AND 

ACCURACY 

ASSURED. 

WRITE  FOR    PARTICULARS. 


THE     STANDARD    ELECTRIC    CO., 

113  W.  3rd  St.,  CINCINNATI,  OHIO. 
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rRANK  N.  PHILLP18,  PRCSIOENT. 

C.  H.  wagenbeil.theasurch. 


CUGENE  P.  PHILLIPS. 
General  MAN*axR. 


C.  ROWLAND  PHILLIPS,  ViCE-PHC*. 
•  .  n.  nCHIHGTON,  JR.,  SEC. 


AMERICAN  ELECTRICAL  WORKS, 

'  '      <     •  PROVIDENCE,  B.  I.  ' 

BAREAND  INSULATED  ELECTRICWIRE, 


Railway 


ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Feeder  and  Trolley  Wire, 

AMERICANITE,  MACNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  «ND  UNDERGROUND  USE. 

New  York  Store,  W.  J.  Watson,  26  Corllandt  St. 
Chicago  Store,  F.  E.  ponotioe,  82  Lake  St. 

Montreal  Branch,  Eugene  F.  Phillips'  Electrical  Works. 

MAIN  OFFICES  AND  FACTORIES,  PHILLIPSOALE,  R.  I. 


PHOTCGRAPHS 

Have  you  placed  anv  Plants,  Ma- 
chinery, Etc.,  in  or  near  New  York 
that  you  wish     photographed  ? 
C.  L.  THOMPSON, 

Special  Photographer,  1 705  3rd  Ave.,  New'York. 


Six  Yflrt  with  General  Electric  Company. 

THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  66  Broadway,    -    NEW  YORK  CITY. 

PateM  Causes.        Pttsnt  Soliciting. 


FOR    HIGH    GRADE 


INSULATING  VARNISHES 

ADDRESS 

Standard  Varnish  Works 

CHICAGO  NEW   YORK  LONDON 


^'^—' 


TRIUiyil^M 

SMALL  GENERATING  SETS  FOR 

MARINE  WORK  OR  SMALL 

ISOLATED  PLANTS. 

WE   MANUFACTURE 

GENERATORS  and  MOTORS 

OF  ALL  KINDS  AND  FOR  ALL  PURPOSES. 

TRIUMPH  ELECTRIC  CO., 


'WE" 


CINCINNATI,  O. 


TEST    IWSTKCMEIVTS. 

Portable  Sets  for  Resistance,  Faults, 
Etc. 

Portable  Sets  for  Insulation  and 
Capacity. 

Galvanometers,  Bridges,  Condens- 
ers, Photometers,  Etc.,  Etc. 

IX  Catalogues  in  print,  4c  in  stamps. 

ELMER  G.  WILLY0UN6,  97-99  Frankfort 

NEW    fORK,    N.    Y. 


X-RAY  AFPABATIIS. 

Coils  and  X-Ray  Machines  for  Bat- 
tery and  Power  Circuits — Direct 
or  Alternating  —  Permanent  or 
Portable — 4  inches  to  18  inches. 

We  control  patents  and  are  sole 
makers  of  the 

Caldwell  Liquid  Interrupter. 

Cunnlngtiam  Mercury  Jet  Interrupter. 

Caldwell  Stereoscopic  Fluoroscope. 

Send  for  Catalogue  No.  507 
10c  in  stamps. 


St., 


Make   your   poles   as 
firm  as 

THE  ROCK 
OF  GIBRALTAR 

By    anchoring    them 
with 

Stombaugh 

Guy 
Anchors. 

Telephone,  telegraph, 
electric  light  and 
street  railway  companies  should  investigate  the  merits  of  this  anchoring 
device.  It  is  used  by  thousands  of  the  largest  concerns  in  the  country  and  is 
highly  endorsed  by  every  user.  Stombaugh  Anchors  are  BORED  into  the 
ground,  which,  therefore,  is  not  disturbed.  No  digging  or  tamping 
necessary.  They  are  easy  to  install,  hard  to  displace.  Their  holding 
power  is  marvelous,  A  g-inch  anchor,  40  inches  in  the  ground,  holds  5.900 
pounds;  a  6-inch,  same  depth.  6,600  pounds;  an  8-inch,  same  depth,  9.000 
pounds;  other  sizes  in  proportion.  At  greater  depth  there  is  a  correspond- 
ing increase  in  holding  power. 

Because  Stombaugh  Anchors  are  so  durable  and  have  given  such  great 
satisfaction  some  concerns  think  they  are  expensive.  This  is  wrong.  The 
price  of  the  Stombaugh  is  one  of  the  features  which  have  made  it  so  popu- 
lar. Write  us  and  we 
will  quote  you  prices 
that  will  astonish  you. 
We  send  on  30  days' 
trial  and  pay  freight 
both  ways  if  not  satis- 
factory. 

All    supply     dealers 
carry  them. 

W.N. 

Matthews 

&  Bros., 

603  Carleton  BIdg., 
ST.  LOUIS. 


^wqpaw  •■•iiiiipiip*i|pi>ii»vipviiprv««v«ip«ipvi9 


ASTABLISHSD  1876. 

COMBINATION  OF 

Stow  Flexible  Shaft 

AND — — 

MULTI-SPEED  MOTOR. 

Practically  dust  and  water  proof.  For  PortaU* 
Drillluc;,  Tapping.  Reamlog,  Emery  Grindins,  ete. 
Write  for  Catalogue  and  Prices. 

STOW  MFG.  CO.,  Binghamton,  N.  Y. 

Gen'l  European  Agents,  Selig,  SoancBthal  &  C*., 

" "  ""  '  '    '   ndoE    "     ' 


66  Queen  Victoria  Street,  London,  EnglAnd. 


IIVIPROVED 
WARREN 


2,000  LIGHTS 


k  AUERNATDR 

J     SANDUSKY 

r  OHIO 


NATIONAL  CODE  STANDARD 

"0.  K."  Weatherproof  fire, 
Slow-Bnrning  Weatlierproof 
and  Slo«-Bnriilng  Wire, 

Prices  and  Samples  on  Application. 

Phillips  Insulated  Wire  Co., 

Office  and  Factory:  PAWTUCKET.  R.  I. 


Insulated 
Rubber 
Wires  and  Cables. 

John  A.  Roebling's  Sons  C04 


WORKS    AT 

TRENTON.  N.  J. 
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WAXTED,    FOR   SAL,E    and 

similar  WAMT  COLUMN  adiertist- 
ments  {j;o  words  or  Ifss),  $i.^o  an 
insertion:  additional  ivords  jc  each. 
POSITION  >VAXTED  advertise- 
ments (jo  vjords  or  less).  S^  oo  an  in- 
sertion;  additional  zt'ords  3C  ejclt. 


POSITION     WANTED. 

A>  >u|n.'r)nu-iuleiit  of  IkL't'tlii^'  uikI  i^o^vit 
plaol.  1  thoroughly  understiinil  alu-rniiilnt: 
&□(]  dhect  current  macbtne^.  lonj,'  distance 
iransml?slon.  all  classes  of  con-^tnictlon  work 
(Inside  and  outside  .  rewlDdln^  tran^rormLTs 
and  armatures  and  iht-  care  of  meters  and  iirc 
lamps,  llurehad  15  .vear>' experlenceas  suiicr- 
iDtendent  aod  manager  and  am  a  flrst-class 
mechanic.  First  class  references.  Address 
BOX  43.  care  Western  Electrician.  510  Mar- 
quette Kldj,'..  Chicago 


POSITION     WANTED. 

Ar  supertntendeoi  and  electrician  of  telephone 
exchange.  Treferan  exchanee  that  Intends  re- 
building and  Is  In  need  of  a  thorough  telephone 
man  of  practical  and  technical  ability.  Have 
good  po.-;  It  ton  at  present  hut  am  not  satisfied: 
am  married  and  have  had  hroad  experiencf  In 
both  Inder'cndentand  liell  llelds.  Address  IIOX 
47.  crtre  Western  Electrician,  51ti  Martiuetie 
Building.  Chicago 


POSITION  WANTED. 

By  mechanical  engineer  with  extensive  expe- 
rience in  designlnt:  and  superintending  manu- 
facture of  engines,  boilers,  electric  and  general 
machinery.  Address  BOX  "  45  ".  care  Western 
Electrician.  51ii  Marquette  Bldg.,  Chica^'o. 


FOR  SALE. 

600  'i-n.-P.  9.C  .imjicre  C.  .t  C.  Series  Motors. 
Inquire  ROCHESTER  GAS  .v.-  ELECTRK'  CO., 
Rochesler,  N.  V. 


FOR  SALE. 

One  iron  tripod  electric  tower  126  feel  high, 
Mrst-class  condition:    one   Warren   alterna'or, 
16.000  alternations:  100  K.  W.  new  rotor, 
COKSICANA     GAS    A     KLECTRIC    CO.,     Cor- 
slcuna,  Te.\as. 


200  NEW  10  VOLT  BATTERY  MOTORS. 

9S.OO    K4k^l-l. 

WiUb'i  Sou  k  Co..  259  Wuhlnttoo  SI..  Newirk,  N.  J 


Notice  to  Contractors. 

Notice  t«  hereby  given  thai  bids  will  be  re- 
ceived by  the  Board  of  Supervisors  of  Iltnds 
Couniv.  Mississippi,  at  the  regular  meeting  of 
said  Board,  at  Raymond,  in  said  County  and 
State,  on  the  first  Monday,  the  7th  day  of  April. 
1902,  for  beating,  plumbing  and  eleciric  wiring 
of  the  new  Courthouse  at  Hinds  County,  now 
beiD';  erected  in  the  City  of  .Tackson,  In  said 
County  and  State,  according  to  plans  and  speci- 
fications on  Hie  In  the  office  of  the  Clerk  of  the 
Chancery  Court  of  said  County  in  the  City  of 
.Tackson.  The  Board  reserves  the  right  to  reject 
any  and  all  bids. 

W.  W.  DOWNING, 

Chancery  Clerk. 


POSITION  WANTED. 

By  stationary  engineer  and  electrician. 
Twelve  y»ars*  pracMcal  e.\pt-rience.  Under- 
stand installine  and  maintenance  of  electric 
lighting,  motor  work,  fansformer  work.  Inside 
wiring  and  construction  and  steam  and  repairs. 
Good  references.  Address  with  particulars  and 
salary  paid  Will  go  any  direction.  BOX  44, 
eare  Western  Elec  rlclan,  510  Marquette  Bldg., 
Chicago. 


POSITION     WANTED. 

Tp-to-date  practical  and  technical  telephone 
englnfer  of  both  Hell  and  Independent  experi- 
ence wishes  10  changecompanies.  Prefersnew 
concern  whose  line  of  apparatus  and  circuits  Is 
incomplete  or  not  begun.  Understands  thor- 
oughly the  designing  and  building  of  both  cen- 
tral energy  and  multiple  apparatus;  can  show 
flrst-class  results  of  phsl  engineering.  Addr<;is 
BOX  48.  care  Wesiern  Electrician,  510- Mar- 
qnette  Hulldlng.  Chicago. 


WANTED. 

Experienced  and  reliable  telephone  assem- 
blers who  thoroughly  understand  telephont- 
circuits.  Good  wages  and  permanent  employ- 
ment to  first-class  men.  >ovices  need  not 
apply.  Address  BOX  ■■46".  care  Western  Elec- 
trician, 510  Marquette  Bldg..  Chicago. 


WANTED. 


To  purchase,  from  a  45  K.  W.  to  60  K.  W. 
modern  type  60  cycle  (single  ])hase  preferred) 
1100-volt  belted  type  alternator.  Must  be  in 
flrst-clasa  operative  condition  and  cheap  for 
cash.  Give  full  particulars  In  first  letter.  We 
have  for  sale  or  exchange,  modern  45  K.W..  l;^3 
cycle-.  1100  volts.  Westinghouse  Alternator. 
Address  THE  CLEIlURNE  Llv.ilT  A  POWER 
C  ).,  Cleburne.  Texas. 


INSTRUMENTS  WANTED. 

Volt  meters  and  ammeters  of  reliable  manii 
factnre.     ROSE    ELEG'IRH;  i  "').  St.  Louis.  M,. 


MOTORS  WANTED. 

fiOO    Volt   Motors,   from    two    to    fifteen 
borse  power, 

ROSE  ELECTRIC  CO.,  St.  Louis,  Mo. 


U.S. METAL   POLISn 


POLISHES  ALL  METALS.   B.<>»c 


II    GeO.W.  MOFFMAN 
ZS5.  E.Wd<:MiNGTaN  St.  Indiana PQ 


CORLISS  ENGINES. 

Rebuilt  and  Ready, 

920  H.  P.,  34x0)  George    H.    Corliss. 
650  H.  P.,  28x60  Lane   &   Bodle.v    CorllES. 
625  H.  P.,  2Ss48  St.  Louis  Corliss. 

24x12  St.    Louis    Corliss. 

20s4S  Harris   Corliss. 

20x48  Wbeelock    Corliss. 

lSx35  Sioux    City    Corliss. 
ISO  H.  P.,  16x42  Harris   Corll.ss. 
ISO  H.  P.,  16x42  Hamilton    Corliss. 
150  H.  P.,  14x42  Allls    Corliss. 

P.,  14x24  Cooper   Corliss. 
P.,  12x36  Harris   Corliss. 

AUTOMATIC  ENGINES. 

^0  H.  P.,  13    and    20%xl5    Armington    and 

Sims  cross-compound. 
175  H.  P.,  10%  and  18x18  Williams  Tandem 

compound. 
150  H.  P.,  15x14   Ideal. 
125  H.  P..  14%xl6    Elce. 

BOILERS. 

1  660  H.  P.    Heine    Safety,   ISO  lbs.    steam. 

10   80  H.  P.  60x16  Tubular,  SO  lbs.  steim. 

AJI  Apparatus  Fully  Guaranteed. 

Write  for  Stock  List  No.  IS. 

W.     W.     WHITEHEAD     COMPANY, 
Davenport,  Iowa. 


400  H.  P., 
300  H.  P., 
300  H.  P., 
20O  H.  P., 


125  H. 
100  H. 


PLACE     YOUR 

"Want"  and  "For  Sale" 
advertisements  in  the 

WESTERN  ELECTRICIAN. 

Imnnediate  Returns. 


TO 
THE 


GREAT  NORTHWEST 


The  Wisconsin  Central  Ry.  wlU  take  you  there 
In  proper  shape.  Daily  trains  at  convenient 
hours  leave  Chicago  from  Central  Station,  12th. 
St.  and  Park  Row  (Lake  Front),  for  St.  Paul, 
Minneapolis,  Ashland,  Duluth  and  the  North- 
west. Pullman  Sleepers  are  attached,  and  meal& 
In  dining  cars  are  served  a  la  carte.  Nearest 
ticket  agent  can  give  you  further  information. 

JAS.  C.POND, 

Gen'l  Pass.  Agent. 

Milwaukee,  Wl..^ 


CORLISS  ENGINES. 

26x48  Allls. 
22x48  Harris. 
lSx42  Allls. 
14x36  Bates. 

MEDIUM    SPEED   AUTOMATIC. 

1  80O  H.  P.  Buckeye,  style  B. 

2  300  H.  P.  17x30  Williams. 

HIGH   SPEED  AUTOMATIC. 

13x12  Ideal. 
■i'>^13  Ball. 
I     18  Taylor. 
1     10  Ideal. 

9  New  York  Safety. 
1     12  Erie   City. 

Write  for  our  neiv 


RAILWAY    GENERATORS. 
2  175  K.  W.  Edison    bipolar. 

1  150  K.  W.  Triumph. 

2  100  K.  W.  Edison   bipolar. 

ALTERNATORS. 
i  100  K.  W.  Westlnghonse. 
S  120  K.  W.  Slattery. 
1    60  K.  W.  General   Electric. 

1  50  K.  W.  National. 

IIO-VOLT    GENERATORS. 

2  65  K.  W.  Jenny. 

2  60  K.  W.  Thompson-Ryan,    10    poles. 
1  60  K.  W.  Siemens  &  Halske. 
1  60  K.  W.  Thomson-Houston. 
1  50  K.  W.  Western    Electric. 

Price  List  No.  49,  just  out. 


I        ILLINOIS     MAINTENANCE    COMPANY, 

E    H.  CHENEY,  Manager. 204  Dearborn  St.,  CHICAGO, 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

SEND  FOR  CIRCULAR  AND  PRICES. 

THE  LECLANCHE  BATTERY  CO., 

Ill  to  117  East  131st  St.,  N.  Y. 


Real    Bargains   in   Second-hand    Dynamos   and    Motors. 

Thorou;,'blv  overhauled,  tested  and  guaranteed  as  good  as  new. 
110volt,16C.  I'.  Dvnamos-50ll;'ht.$90;  40  light,  $80;  aollght,  $70;  20  light.  }.iO;  16  light, 
ISO.  110  volt  Motors— 4  Il.r..S90f  3  H.  P.,S80;  211.  P.,S50;  1  H.P..J30.  220  volt  Motors-15  H. 
P.  ■•Eddy,"«160;  12  H,  P.  ■■  Eddy,"  tl40;  10  11.  P.  •■  Detroit."  $1 10;  7W  H.  P.  ■■  Detroit."  $95; 
4  H.  P.".\mbcr."  $85;  3  H.P.  "Amber,"  $70;  2  H.  P.  "Eddy."  $50;  2>4H.P.  "  Chicago,  "$50.  500 
volt  Motors— 4  II.  P.  "Amber."  8100;  3  H.  P  "Amber,"  $85.  Plating  l»ynamos— 1.200  pal.  "Amber" 
(Dewi,J12.">;  3110  gal.  "Ziickcr  A  Levltl,"  $45;  100  gal.  "Eddy."  $35;  60  sal.  "Eddy."  $25.  Arc 
Lam[ts— loo  Gi-i  am))ere  "  itrush."  -standard  (perfect).  $4  each.  A  full  variety  of  battery  and  fan 
motors  and  Instruments:  every  machine  guaranteed  and  ready  for  delivery.  We  will  pay  you  full 
value  and  spot  cash  foryonr  old  machinery  of  nny  descriittion  and  qiiantllies.  Electrical  repairs 
pro'^pi  and  reasonable.    Amber  Electric  Mfg.  Co.,  Department  A,  60  W.  Monroe  St..  rhicago. 


hegory: 

ELECTRIC  CO. 


■54-62  S.CUNTON  5T.  CHICAGO 

Recognized    Headquarters   for   Dynamos,    Motors, 

Meters  and  Transformers  for  immediate  deiivery. 

FOR  SALE. 

One  110  k.  w.  Eddy  Multliiolar,  IM  voIib. 

One  116  k.  w.  ThomiiBon  Ityan  M.  P..  250  volt». 

One    na  k.  w.  ThoinHon-Ho\i-ton,  2'rf)  voltB,  DC2. 

One  ion  k.  w.  Gencr«i  Eieclrlc  Multipolar.  Mil  volt«. 

Three 00  k.  w.  Oe'ieral  Electric  Multipolar.  C^  volls. 

One    62  k.  w.  T!iom«'.ii-Hou«ton.  Dfi2,  WW  voUh, 

Two  IfiO  k.  vr.  Wefttnu-houce  MalHpolar.  1^6  v«-ltn. 

One  HW  k.  w.  Triumph  Multipolar.  I2.S  volt". 

One    80  k.  w.  Triumph  Multipolar.  126  voUh. 

One    «0k.  w.  Keyntone  Multipolar.  I2B%'oltB. 

On»»    «6k  w.  Oei.eral  Elef-trlc  Multlprilar,  125  volts. 
Larice  stock  of  nmallcr  machlnpn 
Send  for  onr  Monthly  Bargain  Sheet  witb  net 

prices  on  machines  In  slock  ai  our  works.     All 

aprf""!!'"*  fiiilv  eimrKntPed 


iSECOND-HAND 

Dynamos  and  Motors. 

^e  inTite  correspondence 

with  those  wishing  to 

buy  or  sell. 


SCHUREMAN  &  HAYDEN. 

140  S.  Clinton  St.,  Ghlcaio. 


.WEBSTER'S  INTERNATIONAL  DICTIONARY 


NEW  EDITION 
NEW   PLATES  THROUGHOUT 

Now  Added  25,000  NEW  WORDS.   Phrases,  Etc. 

Rich  Bindings  ^  2364  Pages  ^  5000  Illustrations 

Prepared  under  the  supervision  ofW.  T.  Harris.  Ph.D..  LL.D..  United  States 
Commissioner  of  Education,  assisted  by  a  larg'e  corps  oi  competent  specialists. 

IS^rT/te  ! titer  7tational  -was  jirst  issued  in  liqo,  succeeding  ike  '- Unabridged." 
The  New  Ediiion  o/Intemationai  was  issued  in  Oct.^  jqoo.     Get  latest  and  best. 

\   I     Also  Webster's  Collegiate  Dictionary  with  Scoiiish  Glossary,  etc 
^;^ts5=^  "  First  class  in  ouaiity,  second  class  in  size." 


G.  &  C.  MERRIAM  CO.,  Publiiters,  Springfield,  Mass.,  U.  S.  A. 


Don't  Tinker 

At  low  wages.  If  you  have  natural  ability,  an  I.  C.  S  Course  will 
develop  it.  Why  don't  you  rise  as  hundreds  of  I.  C.  S  students  have 
risen,  and  earn  a  higher  salary?     Write  to-day  and  learn  how  to 

BE  A  GOOD  ELECTRICIAN 

The  following  I.  C.  S.  Courses  are  taught  By  Mail:  Electrical  Engineer- 
ing; Telephone  Engineering;  Telegraph  Engineering;  Electrical;  Advanced 
Electric  Lighting;  Advanced  Electric  Railways;  Steam-Electric;  Electric 
Lighting  and  Railways;  Electric  Lighting;  Electric  Railways;  Engine  and 
Dynamo  Running;  Dynamo  Running;  Interior  Wiring. 

IVrtie  for  free  circular  of  the  Course 
that  iTiteresls  you. 

International  Correspondence  Schools, 

BOX   1002,  SCRANTON,  PA. 


CHICAGO    EDISON    COMPANY  REPAIR   SHOPS 


Machine  and  Carpenter 

Work  of  All  Kinds 

Correspondence    Solicited 


76    MARKET    STREET,   CHICAGO.       TELEPHONE    MAII 

OPEN    DAY   AND    NIGHT. 


FIRST-CLASS    EQUIPMENT   THROUGHOUT. 


Dynamos  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instruments. 
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G.  I.  CO.'S 


PARAGON 


WRITE    FOR    BULLETIN    No.     (62. 
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HANUFACTUnCD  %J 


GENERAL 

INCANDESCENT 

ARC  LIGHT  CO. 

NEW  YORK,  U.S.A. 

OFFICES  IN  ALL  LARGK  CITICa  OF  THK  U.  • 


:;: — IN 

MfilNEERINO 


Through  the  generosity  of  the 
founders  and  of  several  prominent 
manufacturers,  ihe  Trustees  are 
able  to  award  each  year  a  limited 
number  of 

Free  Scholarships 

in  Mechanical,  Electrical,  Station- 
ary, Locomotive,  Marine,  Textile 
Engineering,  Heating,  Ventilation 
and  Plumbing,  including  Mechani- 
cal Drawing.  The  scholarships  for 
1902  are  now  available  and  applica- 
tions will  be  considered  in  the  order 
received. 

Further  information  and  hand- 
book describing  courses,  methods 
and  regular  terms  -will  be  sent  to 
any  reader  mentioning  the  West- 
ern Electrician. 

American  School  of  Correspondence, 

{Chartered  by  the  Common-wealth 
of  Massachusetts), 

BOSTON,    MASS.,   U.  S.  A. 


READ ! ! 

Hand-BookSeries. 

NEW  DYNAHO  TENDERS'  HAND-BOOK.  By 
Lieut.  F.  B.  Badt.  One  liundred  and  forty  illus- 
trations. An  eutirely  new  and  up-to-date  work, 
224  pages,  flexible  cloth  bindiup,  size  of  page  5?^ 
xSVfl  ibclies.  Designed  tor  dynamo  tenders, 
linemen,  stationary  and  inarine  engineers.  Just 
the  book  for  men  who  wish  to  learn  how  to 
operate  and  care  for  ele'^tric  light  installations. 
The  only  book  of  the  kind  in  the  EngUsh  language. 

INCANDESCENT  WIRING  HAND-BOOK.  By 
Lieut.  F.  B.  Badt.  Profusely  illustrated.  Type 
page  5'ix3  inches,  flexible  cloth  binding,  66  pages, 
35  cuts  and  5  tables,  three  of  which  are  12x18 
inches.  These  tables  give  at  once,  and  without 
any  calculation,  tlie  size  of  wire  required  in  each 
case  for  any  percentage  of  loss.  A  timely  book, 
containing  full  instructions  for  Incandescent 
Wiring,  and  complete  information  concerning 
Methods  of  Running  Wires.  Location  of  Safety 
Devices  and  Switches.  Splices,  Insulation  and 
Testing  for  Faults,  Wire  Gauges,  General  Elec- 
trical Data.  Calculating  Size  of  Wires,  Wiring  of 
Fixtures,  Elevators,  Buildings,  Isolated  and  Cen- 
tral Station  Plants.  The  only  complete  book  of 
the  kind  published. 

BELL  HANGERS'  HAND-BOOK.  By  Lieut. 
F.  B.  Badt.  Third  edition-  eighth  thousand. 
106  pages,  97  illustrations.  Just  the  book  for 
those  engaged  in  selling,  installing  or  handling 
Electric  Batteries,  Electric  Bells,  Elevator,  House 
or  Hotel  Annunciators,  Burglar  or  Fire  Alarms. 
Electric  Gas  Lighting  Apparatus,  Electric  Heat 
Regulating  Apparatus,  etc.  The  only  book  of  its 
kind.    Simple  as  A  B  C. 

ELECTRIC TRANSniSSION  HAND-BOOK.  By 
Lieut.  F.  B.  Badt.  First  edition,  three  thousand 
copies.  97  pages,  22  illustrations.  27  original 
tables.  Gives  more  practical  information  on  the 
subject  than  any  work  published  to  date.  The 
book  contains  all  necessary  information  for 
Power  Producers,  Capitalists.  Agents,  Engineers 
and  Motor  Inspectors.  With  tins  book  anybody 
may  make  estimates  on  the  cost  of  Transmission 
Plants.    A  practical  and  reliable  work. 

THE  TELEPHONE  HAND-BOOK.  By 
Herbert  Laws  Webb.  146  pages.  138  illus- 
trations, cloth,  hand-book  size,  price  $1.00. 
Extract  from  preface:  "This  little  book  has  no 
pretension  to  be  considered  a  complete  treatise 
on  telephony  as  it  exists  in  America.  The  time 
for  such  a  work  has  not  yet  come.  But  it  is  felt 
that  there  is  a  demand  for  a  practical  book  on 
telephone  working  and  management,  and  The 
Telephone  Hand-Book  is  an  attempt  at  meeting 
that  demand.  With  the  exception  of  a  few  chap- 
ters dealing  with  certain  forms  of  transmitters 
and  receivers  used  in  Europe,  which  are  given 
for  the  information  of  those  wlio  may  wish  to 
engage  in  the  manufacture  of  telephones,  the  book 
is  based  entirely  on  standard  American  practice; 
and  most  of  the  material,  apparatus  and  metli'ids 
described  are  peculiar  to  or  have  originated  in 
this  country  No  pains  have  been  spared  tu 
make  it  the  best  book  of  its  kiud.  It  is  right  up 
to  date,  intensely  practical,  and  so  plain  ami 
clear  in  its  language  that  anyone  can  underst^ui'l 
and  learn  from  iteverjthingreeardiQgtelephoii'- 
work  and  manag-ment.  It  conforms  in  size  arid 
st>'le  to  our  other  Hand-Books  which  have  teen 
so  favorably  received  by  the  entire  electrical  fra^ 
ternitj-. 

Price,  $1.00  Each,  Postage  Prepaid, 

ELECTRICIAN  PUBLISHING  CO., 

510  Marquette  BIdg.,  Ctiicago. 


A  SINGLE 
27-INCH 


VICTOR  TURBINE 


'mounted  on  horizontal  shaft  is  shown  by  the  cut  herewith.  The  water 
is  discharged  at  one  end  through  the  draft  tube,  and,  in  this  case,  the 
usual  end  thrust  connected  with  single  wheels  is  entirely  provided  for. 
The  high  speed,  close  regulation,  great  capacity,  high  efficiency,  perfect 
cylinder  gate  and  steady  motion  are 


SALIENT 
FEATURES 
OF  THE 
VICTOR 
TURBINE. 


—     :    ti    f'H 


We  make  a  specialty  aho  of 


STEAM  Ai\ID  POWER  PUMPING  MACHINERY  FOR  ALL  PURPOSES. 
AIR  COMPRESSORS  FOR  THE  AIR  LIFT  SYSTEM  AND  GENERAL  USE. 
JET  AND  SURFACE  CONDENSERS,  AIR  PUMPS,  VACUUM  PUMPS, 
STILWELL'S  FEED  WATER  HEATERS. 
OIL  MILL  MACHINERY  AND  FILTER  PRESSES. 

If  interested  address 

The  Stilwell-Bierce  &  Smith-Vaile  Co., 

257  Lehman  St.,  DAYTON,  OHIO,  U.  S.  A. 

NEW  YORK,  141   Broadway.  PHILADELPHIA,  612  Arch  St. 

BOSTON.  73  Oliver  St.  CHICAGO,  311   Dearborn  St. 

NEW  ORLEANS,  304  Hennen  BIdg.  LONDON,  E.G.,  97  Queen  Victoria  St. 

BALTIMORE,  315  Equitable  BIdg. 
LAUFKETTER  &  BENDIT  M.  E.  CO.,  Sales  Agents,  810  Olive  St.,  ST.  LOUIS.  MO. 
E.  F.  AUSTIN,  Sales  Agent,  Smitli  Block,  PinSBURG,  PA. 


BREWSTER  UNIVERSAL 

EPTACLES 


A  SYSTEM  OF  UMiTS 

Vioxa  wMoh  may  b«  i^txkkly  forfiied,  wtred  aoci  ij»3taUed 
anytbiJig  In  tlj*?  shajje  of 

THOROIKJHLY  ttE41*aKKP8<>OP 

UFA  OKATIOXS  UF  AKT  STYtE, 


Clamps  Ibe   R«(«ii>ts<fles  tn   perfa-'Hi   Ttgld   yet   reajttly 
ittjuvuibie  fonniiI5t>n  of  any  dtslrsd  design. 

Simple!  Practloatl  Inexpensive! 

i»5te}»eD'iftble  to  Theaiter*  or  Nercbattts  desiring  lo  Uses 
fifefea^t  ot  ilw  times  t.> 

EUEOTRJCAt  AOVERTJSIMQ. 


For  Sale  by 

EUEOTRICAt 

SUPPLY 

0EALgRSand 

CEHTRAt. 

STATIONS  or 

IU.UM1HATIWC 

COMPANIES 

CEHERAtUY. 


SOLE  mAHU^fAOryREBS, 


im  EllCTRie  BOTOR  &  gpiPiEHT  U, 


(feiffn  ana  Specialty  I>epattrtifent,) 


f3-ie   Beaver  Street, 


JtEWARK,    N.  J. 
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STERLING  POLE  HOUSES 


^y 


The  Sterling  Electric  Company. 


Main  Office  and  Factory, 
LAFAYETTE,  IND. 


Branch  Office.  1260  Monadnock  Block, 

chicago.il. 


BOSTON  CABLE  CLIP 

THE  STANDARD  EVERYWHERE. 


ADJUSTABLE  TO  ANY  SIZE  CABLE. 

STRONGEST.     SIMPLEST.     BEST. 


CHASE-SHAWMUT  CO., 

BOSTON, 

SOLE   MANUFACTURERS. 


Western  Electrician's 
Annual  Telephone  Number. 


The  Western  Electrician  of  April  5,  1902,  will 
be  the  annual  number  devoted  to  the  interests  of 
telephony.  It  will  contain  illustrated  descriptions  of 
new  exchanges,  special  articles  by  the  highest  authori- 
ties, news  of  the  telephone  field,  etc.,  and  will  show  the 
progress  of  the  Independent  telephone  movement. 

This  number,  therefore,  will  be  of  vital  interest  to 
,  everyone  engaged  in  telephone  work,  and  manufacturers 
and  dealers  wishing  to  increase  their  trade  with  buyers 
of  telephone  apparatus  and  appurtenances  will  find  it  an 
exceptionally  valuable  issue  through  which  the  merits 
of  their  goods  may  be  placed  before  prospective  buyers. 

No  extra  charge  will  be  made  for  advertising  space 
in  this  number,  and  in  order  to  obtain  a  choice  location, 
you  are  urged  to  reserve  space  NOW. 

WESTERN  ELECTRICIAN, 

510  MARQUETTE  BUILDING,  CHICAGO. 


KOKOMO  TELEPHONES 

AA/EII  Sa-fcis-fy  YOU. 

NOTHING  IN  FRONT  OF  THKM. 
Writ*  ns  for  yarticnlava. 

KOKOMO  TELEPHONE  &  ELEOTRIC  MFB.  00.^ 


No. 
20. 


KOKOMO.  IND. 


Continental  Telephone  Construction  Co. 

GENERAL  CONTRACTORS  FOR  TELEPHONE,  ELECTRIC 
LIGHT,  HEAT  AND  POWER  PLANTS. 

TACOMA  BLDC,     CHICAGO. 


Success 

Comes  onlj  to  those  telephoDe  exchanges  which  use  the 
BEST  material.  II  you  use  our  goods  success  Is  assured.. 

We  can  supply  EVERYTHING  USED  WITH  TELEPHONES.. 

NoOTder  too  small  for  attention  or  too  large  for  our 
capacity.  Rapid  deliveries  our  rule  and  each  order 
filled  with  care.    Large  stocks  always  on  hand. 

Telephones,  every  style  and  grade.  Long  and  short 
backboards.  Elegant  finish  and  design.  Prices  that 
will  suit.  Hard  rubber  receivers.  Oak  or  walnut  wood- 
work. New  Ideas  In  magneto  bells.  Each  instrument- 
guaranteed. 

All  kinds  of  telephone  supplies.  New  parts  for  old' 
telephones.    Double-pole  receivers. 

Electricians'  tools.  Lightning  arresters,  carbon  and. 
fuse.  Extension  bells— standard  and  bridging.  Circuit- 
closers.  Transmitters  of  various  styles.  Repeating 
colls,  induction  colls,  construction  material  of  all  kinds. 


No.  1.    Desk  T«l«phon«, 


WBITE  FOB  CATAIiOeVIB* 


OeniralTelephone  &  Electric  Go.» 

909  MARKET  STREET.  ST.  LOU|S.  MO. 
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INTERNATIONAL       LONG  SPRINGS 


KEY 


Cpatcntid) 


PRICE  ON  APPLICATION. 


avoid  breaking. 

DOUBLE  MOUNTING 

Saves  key  shelf  space. 
Requi  es  one  key  cable  only. 

Especially  adapted  for  large 
multiple  and  trunking 
boards,  wliere  tiie  proper 
number  of  keys  on  small 
key  shelf  is  desirable. 

GERMAN    SILVER    SPRINGS. 
PLATINUM  CONTACTS. 

TELEPHONES  It^l'^Jl-^f^- 

Multiple 
Trunking 


SWITCHBOARDS 


FOR  ANY  SIZE  EXCHANGE. 


INTERNATIONAL  TELEPHONE  MFG.  CO., 

HIRRISON  AND  CLINTON  STS.,  CUICIGO,  U.  S.  A. 


IN 


LEICH  FOUR-PARTY  LINE  SELECTIVE  SIGNALING  SYSTEM. 


Our  instruments  work  perfectly. 

They  need  absolutely  no  adjustment  for 
any  line  condition. 

No  relays  or  springs  to  get  out  of  order. 

Do  you  know  that  you  can  give  satisfac- 
torily low  rates  only  with  perfectly  working 
party  lines? 

The  saving  In  line  construction  and 
switchboard  apparatus  Is  enormous  ! 

Low  rates  mean  doubling  your  patron- 
age and  Increased  revenues  and  dividends. 
It  is  to  your  advantage  to  use  party  lines. 
This  Is  no  step-by-step  system,  and  our 
'phones  operate  with  power  generators  or 
pole  changers.  Well  adapted  for  small 
exchanges.  Particulars  and  estimates 
furnished  on  application. 


WRITE  ALSO  ABOUT  OUR 
SIMPLEX  TOLL  COLLECTOR. 
SAFE -SIMPLE- DURABLE. 


NETROPOLITAN  TELEPHONE  AND  ELECTRIC  CO., 

76    FIFTH    AVENUE,    CHICAGO. 


SWITCHBOARDS  and 
TELEPHONES 


KOmMOEHT 


^*^M^ 


Thai  free  you  from  all  troubles. 

CENTRAL  ENERGY  SYSTEMS. 

Send  for  Tatalogues. 
CorrespO/idence  Sollclled. 

YOU  NEED  GOOD  APPARATUS. 
WE  MAKE  IT. 

We  can  help  you  to  start  right  and  earn  dividends. 


200  Capiclty  Eureka  Swllcht)oard. 


EUREKA  ELECTRIC  CO., 

CHICAGO,  U.  8.  A. 


Telephone  Troubles 

ARE  UNKNOWN  WHEN  OUR 

CENTRAL  ENERGY  SYSTEM 


Is  Installed  in  Your  Exchange. 

IT  REPRESENTS  THE  HIGHEST  TYPE  OF  MODERN 
TELEPHONE  APPARATUS  AND  IS  PERFECT 
IN  EVERY  DETAIL. 


Our  Line  of  TELEPHONES,  SWITGH-IOARDS, 
PROTECTIVE  DEVICES  Is  Compiete. 


No.  34  Central  Energy  Telephone. 


AMERICAN  ELECTRIC  TELEPHONE  CO., 

36-58  W.  Jackson  Boulevard,        CHICAQO,  U.  8.  A. 


THE  STROMBERG-CARLSON 
TELEPHONE  MFG.  CO. 
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70-82  W.  Jackson  Boulevard, 
CHICAGO,  ILLS. 


100  Line  Kellogg  Express 
Switchboard. 


THE  REASON 


All  telepbone  users  don't  buy  Kellogg  Apparatus  is 
because  the  price  of  that  kind  advertised  as  being  "just  as 
good  as  Kellogg"  appeals  to  them.  Experience  with  such 
kind  of  apparatus  always  secures  a  new  customer  for 
Kellogg. 

KELLOGG    EXPRESS   SWITCHBOARDS 

Have  the  simplest,  most  perfectly  designed,  combined, 
mechanically  self -restoring  drop  and  jack,  mounted  Ave  per 
strip  on  heavy  brass,  with  polished  hard  rubber  front. 

Each  strip  Is  fastened  to  an  iron  frame  with  machine 
screws. 

An  absolutely  reliable  night  alarm. 

Each  drop  is  Isolated  from  all  others  and  the  earth. 

Absolutely  cross-talk  proof. 

Key  shelf  is  hinged  and  all  panels  removable. 

They  are  wired  on  the  full-metallic  plan. 

JUI  Parts  Are  Guaranteetim 

Write  for  Bulletin  No.  2  for  a  More  Complete 
Description. 

Kellogg  Switchboard  ^  Supply  Co., 

229  SOUTH  GREEN  STREET,  CHICAQO. 


PROTECTION 


You  have  a  great  head  if  you  have 

THE  MOON  FUSE 
TERMINAL  HEAD. 

Connect  It  on  your  telepbone  line  and  it  speaks  for 

Itself. 

No  cross  talk  In  your  cables  or  from  your  patrons. 

It  arrests  high  potential  currents  with  all  the 
assurance  of  a  Chicago  policeman,  and  with  tbe  assur- 
ance of  all  the  exchanges  where  1 1  has  long  been  in  use. 

It  knows  Us  business,  and  does  tt  thoroughly. 

Catalogue  and  prices  sent  on  demand. 

THE     MOON     MFC.    CO., 

47-49  So.  Canal   St.,   Chicago. 
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The  Telephone  Compaoy  of  America 

Long  Distance,  Central  Energy  System. 

The  only  up-to-date  100  per  cent,  system,  full  patent 
protection. 

The  only  first-class  system  at  a  cost  admitting  of 
no  competition. 

The  only  system  that  can  be  supplied  to  the  public 
at  two  cents  per  call. 

The  only  system  that  can  be  installed  in  every 
house,  office,  mill,  shop  or  other  place  of  business  at 
two  cents  per  call  and  insure  shareholders  a 
handsome  profit  on  their  investment. 

The  aim  of  the  Telephone  Company  of  America 
is  to  place  a  telephone  in  every  house  and  place  of  busi- 
ness and  to  limit  the  charge  for  its  use  to  two  cents 
per  call,  the  same  as  for  sending  a  letter. 

Installation  on  this  plan  admits  of  no 
competition. 

By  this  system  the  telephone  service  will  be  in- 
creased to  twenty  times  its  present  volume,  its  value  to 
investors  will  be  many  times  greater  than  that  of  any 
other  system,  while  the  cost  of  service  to  the  public  will 
be  only  two  cents  per  call,  or  one-third  the  lowest 
present  rates. 

The  central  office  and  station  telephone  apparatus 
are  of  the  highest  excellence  in  quality  and  appearance. 

For  particulars  write  or  call  at  the  office  of 

THE   TELEPHONE  COMPANY  OF  AMERICA 

719-721  Thirteenth  Street  N.  W.,  WASHINGTON,  D.  C. 


SERVICE. 


RINGS  ONLY  PARTY  WANTED  AND  LOCKS  ALL  OTHERS  OUT. 


IDEAL  AUTOMATIC 
EXCHANGE  SYSTEM 


FOR 

FARMERS'  LINES  AND 
SMALL  TOWNS. 


SWITCHBOARDS 

ANY    SIZE. 


BRIDGnrCi,  SERIES  AKD 
CEKTBAL  EXBRGY 

TELEPHONES. 


WRITE  OS  AND  WB  WILL  TELL 
YOU  ALL  ABOUT  IT. 


ESTIMATES    FURNISHED    UPON    APPLICATION. 

THE  U.  S.  ELECTRIC  MANFG.  CO. 

8000    ETNA    STREET,    BrTL,ER,    PA. 


IDEAL  SELECTIVE  LOCK-OUT 
PARTY  LINE  SYSTEM   ""  ™"*"" 


2  BATTERY  CALL  TELEPHONES  $5.50 

GOOD  FOR  600  FEET. 
METALLIC  LINE  FOR  INTERIOR  USE. 

2  MAGNETO  CALL  TELEPHONES  $8.50 

GOOD    FOR    3    MILES. 

SINGLE  IRON  WIRE  FDR   PRIVATE  LINES, 

BATTERIES  ARE  INCLUDED. 

FARR    &    FARR, 

ItO  W.  JACKSON    BLVD.,         CHICAGO. 


Varley  Duplex  Magnet  Co., 

PHILLIPSDALE,  R.  I.  CHICAGO,  ILL. 

MANUFACTURERS    OF 

Electro-Magnets, 

Induction  Coils,  Ringer  Magnets, 

Switchboard  Magnets, 

To  any  Sptclflcatlons,  with  alther  INSULATED  or  BARE  Wire. 

WRITE    FOR    OUR     1902    CATALOGUE. 


Don't  Travel 


TELEPHONE 

It  Saves  Time  and 
Expense  and  Ac- 
complishes the  same 
Purpose.  Business 
and  Residence. 


CHICAGO  TELEPHONE  CO. 

203  Washington  Street.       96  State  Street. 
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BALL 


CHICAGO  OFFICE: 

1526  Monadnock  Building. 


ENGINE 

BAI.I.     ENGINE    CO. 

ERIE,   PENNSYLVANIA. 


The 

Pioneer 

Limited. 


Famous 
Train 
of  the 
World. 


Chicago— St.  Paul— Minneapolis 

■  VIA 

The  St.  Paul  Road. 

(Chicago,  Milwaukee  &  St.  Paul  Ry.) 

Eqaipmeai  and  Service 
Unequaled. 

Time  tables,  maps  and  information 
furnished  on  application  to 

F.  A.  MILLER,  General  Passenger  Agent, 
Chicago,  III. 


HIGH-GRADE 


ENGINES 

VERTICAL  AND  HORIZONTAL. 
AUTOMATIC  AND  THROTTLING. 
BELTED  OR  DIRECT  CONNECTED. 

GUARANTEE   PERFECT    REGULATION    FOR     ELECTRIC     LIGHTING 

AND   POWER   SERVICE   FROM    2   HORSEPOWER 

TO  50  HORSEPOWER. 

W.BAYLEY&  SONS  CO., 

niiiWArfiEE,  WIS.,  r.  s.  a. 


Graphite  Brushes 

That  have  been  fully  tested  and  proved  superior  to  any  In  the  market. 
We  shall  be  pleased  to  send  sample. 

JOSEPH  DIXON  CRUCIBLE  CO.,    -     Jersey  City,  N.  J. 


BUY 


Your  Electrical  Books  of  the  Electrician 
Publishing  Co.,  Suite  510  Harquette 
Bldg.,  Chicago.  You  will  save  TIME  and 
MONEY  by  doing  so 


Do  You  Know 


how  fascinating  English  history  really  is?  That  England,  during  the  past 
thousand  years,  has  given  to  our  literature  more  heroes  and  heroines  than  all 
the  rest  of  the  world  and  ages  ?  What  do  you  know  of  the  private  and  per- 
sonal lives  of  her  queens,  who,  as  well  as  being  stately  sovereigns  with  pas- 
sions of  love  and  hate,  were  living,   palpitating  women? 

Do  you  know  of  that  king  and  queen  who  stood  barefooted,  and  "all 
naked  from  their  waists  upward,"  in  the  great  hall  of  Westminster?  Or 
what  plumber's  dog  licked  the  blood  of  a  king?  Or  why  Henry  VII  hanged 
his  four  English  mastiffs  as  traitors?  Or  what  king  apologized  for  taking 
so  long  to  die  ?    Or  why  Marlborough  and  his  duchess  were  disgraced  ? 

Do  you  know  the  story  of  Thomas  a  Becket  and  the  Emir's  daughter? 
Of  fair  Rosamond  Clifford's  bower  in  the  labyrinth  at  Woodstock,  and  the 
telltale  silken  thread  on  Henry's  golden  spur  that  led  to  her  becoming  a  nun? 
Of  Richard  II  and  the  fatal  trap-door  of  Vidomar?  Of  the  dreadful  warning 
that  hung  over  the  bed  of  Isabella  of  Angouleme?  Of  the  queen  who  was 
discovered  in  London,  disguised  as  a  cook-maid? 

Do  you  know  how  the  mere  fact  that  the  Duchess  of  Marlborough  putting 
on,  by  mistake,  the  queen's  gloves,  changed,  as  Voltaire  says,  the  destinies  of 
Europe?  Or  why  the  great  Elizabeth  and  her  prime  minister  had  to  deal 
secretly  with  Catherine  de'  Medici's  tailors?  Or  what  that  which  passed  be- 
tween "Nan"  Boleyn  and  King  Hal  beneath  the  yew-tree  in  the  cloistered 
shade  of  Sopewell  nunnery,  meant  to  Wolsey? 

Those  who  are  interested  may  have  specimen  pages  of  a  work  that  will 
show  how  English  history  may  be  had  in  quite  a  different  way  from  that 
presented  by  Hume,  or  Rapin,  or  Macaulay,  or  Guizot,  or  Hallam,  or  Froude. 

PAMPHLET  SENT   OH  REQUEST 

GEORGE  BARRIE  &  SON,  Pubushers 

1313  Walnut  Street  Philadelphia 

agents  wanted-uberal  commission 


JEFFREY 


ELEVATING, 
CONVEYING, 
POWER 
TRANSMISSION 


FOR  CATALOGUE, 


THE  JEFFREY  MFG.-CO. 
COLUMBUS,  0.  ■ 


SAMSON  TURBINE 

UPRIGHT  AND  HORIZONTAL 

FOR 

ELECTRIC  POWER  and  LIGHTING  PLANTS. 

SPECIAL  FEATURES: 

TSlsfi  Speed  and  Efllcienc^.     Great  Strength.    Balanced 
Gate.    Close  SegralS'tion  and  Steady  Motion.     Great  Power  in 

limited  penstock  room.  Special  attention  given  to  designing  for 
difficult  situatioiis.  Write  for  pamphlet  I»  stating  yonr  Head  and 
Power  required. 

lAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.  S.  A. 


Faster  than  ever 
to  California 


CHICAGO 

»  NORTH-WESTERN 

RAILWAY 


THE  OVERLAND  LIMITED  leaves 
Chicago  6.30  p.  m.  daily  via  Chicago' 
Union  Pacific  &  North-Westem  Line,  ar- 
rives San  Francisco  5.15  afternoon  of 
third  day  and  Los  Angeles  7.45  next 
morning.  No  change  of  cars;  all  meals 
in  Dining  Cars.  BufEet  Library  Cars 
with  barber.  The  best  of  everything. 
The  Pacific  Express  leaves  10.30  p.  m. 
daily.  Tourist  Sleepers  daily  to  Califor- 
nia and  Oregon  and  personally  conducted 
excursions  every  Wednesday  from  New 
England.  Send  4  cents  postage  for 
"California  Illustrated"  to  Chicago  & 
Nqpth-Westem  Railway, 


461  Brofcdnraj'.  •  Now  York 
«ot  Ches't  St..  -  Philadelphia 
3«B  Wa»hlngton  St.,  Boston 
30E  M&la  St..  •  •  Bti&lo 
Kta  CUA  St.,  •    •     CUca£0 


43SVlne  St..  •  Cincinnati 
507  Smithfield  St..  Pitlsbure 
■J4  Superior  St..  •  aoreluia 
17  Campus-Maniua.  Detroit 
•  KiBC9t.,Swt.Tem>U*,0ftt. 


^^ 


OisTLYtih  O  O  Chicago 

DTJRrNG 
nVIARCH  AND  Ai>IlIL,  1902, 

VIA 

CHICAGO  &  ALTON  RY. 

YOT7  ARE  INVITED  TO  ACCEPT  XSIS 
ESTRAORDINART  TICKET  BAR- 
GAIN AND  TBlE  .  ADVANTAGES  OIT 
T-HV.  CmOAGO  &C  AJLflXiN  XHROtJGH 

Calzfoknia  Service.  Sleee*- 
iNG-  Cars,  withottt  oba.nge, 
CECtcAGO  TO  Salt  X*ake  Cits, 
San  Francisco,  Los  Angeles, 
AND  Portland.   Two  routes — 

"SCENIC"  ant>"TR"CTES0DTHE1RN.'» 

MH.  ROBEHT  SOSIEKVICX.'E,  Geneeai.  Agekt 
Passenger  Depaktsient,  Chicago  &  Auon 
Railwav,  101  Adams  Stkeet,  Cbicago,  Ili-, 
wtli.  gi.aur.'r  elaborate  upon  the  fobegoing. 
He    deals     in    that   xiikect    wav    wbics    is   tbb 

RESOI.T      OP      EXBEKIENCE      IN      AEKANGING      TKANS- 

CONTCNENTAI.     JOOSNETS. 

IF  IT  IS  NOT  CALIEORNIA,  IT  MAY 
BE  SOME  OTHEIR  "WESTERN  STATE. 
TO  ALMOST  ALL  VPE  HAVE  GREATLT 
REDTUCED  RATES  AND  THROT7GH 
GARS.     DO    T7S  THE   HONOR  TO  LET 

Ds  figdre  with  xoxj. 


REG.TRADE MAF?Ks  Jhe  Rhosphor  BRONZE  SmeltingCo.Qmited, 

2200  WASHINGTON  AVE.,PH1LADELPHIA. 

\      "ELEPHANT  BRAND  PHOSPHOR-BRONZE' 

.        •  INGOTS,CASTINGS, WIRE, RODS,SHEETS, ETC. 

'Wwv6/U.3cmvyJ-  — DELTA   METAL 

VX     ^         CASTINGS,  STAMPINGS  and  FORCINGS 
<ELTk\ 
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CEDAR  POLES  and  TIES 

WRITE   FOR    PRICES 

E.E.NAUGLE    TIE   CO. 

135  ADAMS     ST.  CMICAGO. 

P/ease    Mention    Western    E/cctncian    When  YtririnS 


,;y,  _•:•« 


THE  NORTON  INSPECTION  BUREAU, 

E.  C.  NORTON,  Manager, 

Inspectors  of  Telephone  and  Railroad  Supplies, 

ESCANABA,  MICH. 

Let  ns  Inspect  your  poles  and  ties  before  they  are  shipped  and  insure 
you  first-class  material.  We  can  Inspect  this  material  cheaper  than  you 
can  do  It  for  yourselves.    Write  ub. 


Central  Manufacturing:  Go. 

CliattaiooEa, 

Teen. 

Hfrs.  and 

Doalersin 

Yellow  Pine, 
OioEB  ArmB, 
Locust  Flas, 
OaH  Fin,  £Iectrlcil  Uoallisgc,  Oai  Braolnts. 

LARGE    "tTOCKB  u»    UA^D. 

Delivered  price?  quoted.  F.  O.  B  caj»,  your  city, 
In  any  qoantlty. 


TO      THE     LAND     OF 
FRUITS    AND     FLOWERS. 

FLORIDA 

Through  Sleeper  Every   Night 

VIA    MONON    ROUTE 
AND  C.   H.   &   D.   R'Y. 

Passing  through  the  beautiful 
mountain  region  in  the  day- 
time and  arriving  at  St. 
Augustine  in  the  morning. 

City    Ticket    Office,    232   Clark   St. 
CHICAGO. 


THE  TELEPHONE  HAND-BOOK 

BT 
HEBBEBT  LA.WB  WEBB, 

Price  Sl.OO. 

Th*  only  complete  and  practical  week 
of  its  kind  on  the  market. 

PUBLISHED  BY 

THE  ELECTRICIAN  PUBLISHING  CO., 

Suite  MO  Marquette  BuikUnc,  Oliloaf* 


Cool 
Colorado 


Colorado  in  Summer  is  the  most  delight- 
ful place  on  earth.  Its  climate  is  simply 
incomparable,  while  its  magnificent  moun- 
tain scenery  is  said  to  excel  the  Swiss  Alps. 

There  are  many  attractive  resorts  in 
Colorado,  some  right  in  the  heart  of  the 
Rockies  and  others  along  the  foot-hills. 
Every  taste  and  every  purse  can  be  suited. 
Shall  we  send  you  a  copy  of  our  beautiful 
book,  "Picturesque  Colorado?"  Send  three 
cents  in  stamps  to  prepay  postage  to 

T.  E.  FISHER,  Gen.  Passenger  Agent, 
Colorado  &  Southern  Railway, 

DENVER,  COLO. 
P.  S.— Ourother  handsome  books.  "  Resorts  in 
and  "  Colorado  Beauty  Spots,  '  sent 


Platte  Canon 
for  three  cents, 


LINE  BUILDERS'  TOOLS. 


Our  Tool  Book  tells    about  them. 
It  l8  of  Interest  to  all  lluemen.  Get  a 
copy  now,     FREE. 
Headquarters  for  Linemen's  Tools. 

MATHIAS  KLEIN  &  SON,  "I^hV/o-'o"^^'- 


Send  list  of  requirements 
for  quotations  to 

W.  H.  ANDERSON  &  SONS, 

16  Macoib  St.,  Detroit, 

Manufacturers,  Tools  and  Iron  Work  for 
Telephone  and  Railway  Construction. 

IT'LL  PAY  YOU  WELL. 


R.  H.  LEAVITT,  CAPRON,  ILL. 

MANUFACTURER  OF 

CROSS  ARMS,  PINS  and  BRACKETS. 

IJ^-Inch  Oaic  Pins,  painted,  at 
$6.00    Per  1,000,  Net. 

If  you  have  not  bought  of  us  before  give  us  a  trial. 


Western  Electrician 

Want  Ads 


irlrifC 


>8ul-fci 


>IVII 


we   have  the 
finest    lot   of 


CEDAR  POLES 

he  ever  saw  and  the   shipping  facilities  are  unequaled. 
BRANCH  OFFICE:  ESCANABA,  MICH.    WRITE  FOR  PRICES  TO 

KEUOGG  SWITCHBOIROi  SUPPIV  CO.,  229  So.  Green  St,  Chicago. 

f  ;i^  M'CORMICK  TURBIHE. 

On  Vertical  or  Horizontal  Shaft. 
Especially  Adapted  for  Electrical  Work* 

Qlves  a  higher  percentage  of  useful  affect  than  anv  ether  water>wta«d 
heretofore  made.  All  sizes,  right  and  left  hand,  are  built  from  patterns  per- 
fected under  systematic  tests  in  the  Holyoke  Testing  Flume. 

Parties  having  power  plants  which  are  unsatisfactory,  and  those  contem« 
plating  the  Improvement  of  powers,  will  find  It  to  their  interest  to  oonfai 
with  us,  as  we  are  willing  to  guarantee  results  where  others  have  failed,  m 
matter  what  nake  of  turbine  has  been  In  uae.  8TATB  RfiQUlRBflBNTI 
AND  SOHD  POR  CATALOaUB. 

S.  MORGAN  SMITH  CO.,  York,  Pa. 


IMPORTANT  TELEPHONE  BOOKS. 


TliD  TKLEPIIONE  HANDBOOK.  By  Herbert  Laws 
Wfhl).    16mo.   150  pp.    Price  $1.00. 

This  hiindbook  is  a  reliable  treatise  on  tele-phony,  and 
a  pnictlrni  book  on  telephone  working  and  management, 
bflst'd  entirely  on  standard  American  practice.  It  Is  ex- 
tremely useful  to  telephone  inspectors  and  operators. 

AMERICAN  TELEPHONE  PRACTICE.  By  Kempster 
B.  Miller,  M.   E.    510  pp.    3.S0  illustrations.    Price  ?3.00. 

This  is  tbo  first  complete  treatise  on  telephony  In  the 
English  language.  The  text  is  profusely  illustrated  by 
cuts  of  commercial  apparatus  and  carefully  prepared 
dlngnims  of  circuits.  No  diagram  is  given  without  a  full 
explanation.  The  apparatus,  circuits  and  methods  of 
the  American  Bell  Telephone  Company  and  of  the  va- 
rious Independent  companies  are  fully  described.  The 
apiiaratus  and  methods  used  in  making  all  of  the  tests 
required   in   commercial   telephone   work  are  fully  treated. 

THE  INSPECTOR  AND  TROUBLE  MAN.  By  A.  E. 

Dobbs.    106  pp.    Price  31.00. 

A  practical  booli.  written  In  plain  language.  Full  of 
Information  and  diagrams  for  the  opr-rator,  exehaoge 
manager,  inspector,  trouble  man  ami  lineman.  A  com- 
plete description  of  telephones,  how  to  find  .nnd  remedy 
their  troubles,  together  with  working  plans  for  exchange 
construction,  complete  with  diagrams  of  all  up-to-date 
telephones  and  switchboards. 


A,  B,  C,  OF  THE  TELEPHONE.  By  J.  E.  Homans, 
A.  M.    352  pp.    269  illustrations.    Price  $1.00. 

Owing  to  the  demand  for  a  comprehensive  book  giving 
a  clear,  terse  Idea  of  the  prlGclples  goyerning  the  con- 
struction, installation,  care  and  management  of  tele- 
phones and  their  appliances,  this  book  has  been  com- 
piled. It  has  been  the  aim  of  the  author  to  make  this 
the  most  complete  elementary  book  on  this  subject  for 
the  practical  alectrician,  wLremnn,  lineman  and  en- 
gineer, and  it  Is  written  In  a  clear  and  careful  style. 

THE  PRACTICAL  TELEPHONE  HANDBOOK.  By 
Joseph  Poole.  A.  I.  E.  E.  Second  edition,  revised  and 
enlarged.    360  pp.    288    illustrations.    Price  $1.50. 

In  this  work  the  writer  has  endeavored  to  produce  a 
manual  of  mofierate  size  and  cost,  but  thoroughly  prac- 
tical, and  detailing,  as  far  as  space  ^vill  allow,  the  most 
recent  methods  of  telephone  working.  While  the  re- 
quirements of  telephone  employes  have  been  kept  con- 
stantly in  view  it  Is  fully  Intended  also  that  the  book  shall 
be  of  service  as  a  source  of  Information  on  telephonic 
matters  to  users  of  the  telephone  and  to  the  public  gen- 
erally. 

PRACTICAL  FEATTTRES  OP  TELEPHONE  WORK. 
By  A.   E.   Dobbs.    134  pp.    Price  75  cents. 

A  simple,  plain-speaking  handbook  for  the  practical 
telephone  man. 


TELEPHONE  TROUBLES  AND  HOW  TO  FINL 
THEM.  A  complete  handbook  for  telephone  iuspectors. 
By  W.  Hyde  and  J.  H.  McManman.  edited  by  Prof.  C.  H. 
I-Iaskius.    Eighth    edition.    16mo,    48    pp.    Price   25   cents. 

This  little  volume  is  an  extremely  practical  work  for 
telephone  employes,  written  in  a  popular  style  and  devoid 
of  technicalities. 

TELEPHONE  LINES  AND  THEIR  PROPERTIES. 
By  Wra.  J.  Hopkins.  Sixth  edition.  272  pp.  Illustrated. 
Price  $1.50. 

A  MANUAL  OF  TELEPHONY.  A  new  and  large  edi- 
tion. By  W.  H.  Preece,  F.  R.  S.,  and  A.  J.  Stubbs.  508 
pp.    333 'illustrations.    Price  $4.50. 

TELEPHONES.  THEIR  CONSTRUCTION  AND  FIT- 
TING. A  Practical  Manual  on  the  Fitting  Up  and  Main- 
tenance of  Telephone  and  Auxiliary  Apparatus.  By  F.  C. 
Allsop.    191  pp.    168  illustrations.    Price  $1.25. 

TELEPHONING  OF  GREAT  CITIES.  By  Bennett. 
Paper.    Price  35  cents. 

MAGNETO  HAND  TELEPHONE.  Its  Construction, 
Fitting  Up  and  Adaptability  to  Everyday  Use.  By 
Hughes.    SO  pp.    23  illustrations.    Price  $1.00. 

ELECTRICAL  TRANSMISSION  OF  INTELLIGENCE 
AND  OTHER  ADVANCED  PRIMERS  OF  ELECTRICITY, 
treating  on  the  telegraph,  telephone,  etc.  By  E.  J.  Hous- 
ton.   330  pp.    88  Illustrations.     Price  $1.00. 


The  Above,  or  Any  Other  Electrical  Work  Published,  Sent  on  Receipt  of  Price. 

ELECTRICIAN    PUBLISHING   CO..  510   MARQUETTE    BLDC,  CHICAGO. 
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CEDAR 
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LINDSLEY  BROTHERS  COMPANY   WHOLESALE  PRODUCERS 

MENOMINEE, Mien.  PORTLAND,  OREGON     &  SPOKANE. WASH.     50-FDOT    TO  SO-FOOT    POLES    OUR  SPECIALTY 


NOW 


YOUHADYOUR   POLE    ORDERS 

BETTER  AND 

SENDUSYOUR   TIE  ORDERS 

Prices  are  advancing  rapidly  and  "  tlie  earlv  bird  catc-Iies  tlie  ivorni "  this  sea.son 
as  never  before.    SEND  YOUK  INQUIRY  TO-DAY. 

MALTBY   LUMBER  CO.,  BAY  CITY,  MICH. 


CEDAR  POLES,TIES,  POSTS, ETC. 

A  complete  stock  of  these  commodities  con- 
venient for  immediate  shipment.  It  will  pay 
you  to  favor  us  with  your  inquiries 


SUCCESSORS  TO 
THE  PORTER-MORSE  CO. 


THE  MORSE  CEDAR  CO. 


PRINCIPAL  OFFICES, 
S.\OINAW,  MICll. 


"VWikAWl^  (VW^XoiAU/  $^f)^HM^  ^MTCsf  (SeC 


BUY  YOUR  POLES  FROM  FIRST  HANDS-THE  PRODUCER. 

D.  M.  FULMER  LUMBER  CO.,  Florence,  Wis. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Largi  Stock  Constantly  an  Hani. 


Poles 


RED  CEDAR  PILING,  POLES  AND 
POSTS,  all  lengths.  J.  P.  MEREDITH 
CEDAR  CO.,  Memphis,  Tenn. 


POLES 


W.  C  STERLING  &  SON, 

MONROE,  UICH. 

Elenn  Fole  Tirdi  In  HlctilKaB. 

Wbolesu*  Produoeri  for  so  jMtag. 


TIES. 


CEDAR  POLFS'JO'^^'^^-^wLER 

UUL//1     \  1/L.L.V/  /705-7   flSHr/?  BLOe...  CHICAGO. 


CEDAR  POLES. 

Piling:  and  Street  R.  R.  Ties. 

C.  H.  WORCESTER  CO., 

MARINETTE,  WIS., 

Producers  and  Wholesalers  of  White  Cedar  Products. 

Write  for  a  copy  of  our  TELEGRAPH  CODE  FOR  CEDAR  PRODUCTS 


POLES,  TIES,  POSTS.  '"SrA'c'.! 

PRODUCERS.         We  want  your  inquiries  always. 
BUY  YOUR  BOOKS  FROIM  THE 

ELECTRICIAN  PUBLISHING  COMPANY. 

BIO  Marquette  BIdg.,  CHICAGO. 


BOOKS. 


<:EDARB)tES 


~yARl)5:  'I^KCOfiNlNCi;,  hlC^>-  -   ■CAREEN  ^AV,  "WTS.  _      NEW  Ur«t)0>(.  "W^IS. 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  IP  to  son. 


BERTHOLD 
&  JENNINGS, 

ST>  LOUIS. 

Chemical  Building. 


CROSS 
ARMS. 

LONG  LEAP 

PINE  AMD  FIR. 


Secured     quickly    through    Western 
Electrician  "Help  Wanted"  ads. 


POLE  DEALERS  ADVERTISING 
IN  THE  WESTERN  ELEC- 
TRICIAN OBTAIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEJI  IN  TOUCH  WITH 
ACTUAL  BUYERS  OF  POLES. 
TRY  A  CARD. 


SOUTHERN 


White  Cedar  Poles 


^■■■J     I     II  L  III*  THE  BEST  POLE   IN  IKE   MARKET  FOR 

''^'"    ■    II^IBIW    TROLLEY  &  ELECTRIC  LIGHT  WORK. 

Yellow   Pine   Cross- Arms,    Locust  and   Oak   Pins. 

Large  Stock  Always  on    Hand.      Ask  for  Prices. 
STANDARD  POLE  &  TIE  CO.,  No.  44  Broad  Street,   New  York,   N.   Y. 


WE  MAKE    A    SPECIALTY    OF 
WESTERN  POLES. 

LONG  LENGTHS   TO   80   FEET. 

SHIPMENTS  MADE  DIRECT  FROM 
IDAHO. 


CEDAR  POLES 

CARNEY  BROTHERS  COMPANY, 

6IO   Chamber  of    Commerce,   CHICAGO,  ILL. 


YARDS  AT: 

DULUTH,  MINN.       BALL  CLUB,  MINN. 
BLUEBERRY,  WIS.  DEER  RIVEB,  MINN. 
CORONA,  MINN.        60WAN,  MINN. 
YORK,  MINN.  BUCK  DUCK,  MINN. 
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Westinghouse 

Type  C 
Circuit  Breaker 

For  Direct  and  Alternating  Current 

is  built   on  the  correct  principle — an  open  arc  with  carbon  break 
above  the  metal  parts. 

In  opening,  heavy  copper  shunts  gradually  withdraw  current 
from  copper  to  carbon  contacts,  and  these  resistance  steps  are  so  low 
that  arcing  cannot  occur  before  the  final  break  at  the  carbons. 
Under  these  conditions  copper  does  not  blister. 


Westinghouse  Electric  9 

and  Manufacturing  Co.,  Pittsburg,  Pa.  » 

9                                                                                                                      Sales  Offices  in  all  Urge  Cities,  8d-mi              ^ 
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STORABE  BATTERIES 


■  ■■  fOnmm  m 


Lighting  Plants,  Railroad 
Cars  and  Builtlings, 

FOR  AUTOMOBILES  #  POWER 
THE  ONLY  BATTERY  FOR  PRACTICAL  PURPOSES. 

WE    MAINTAIN    AND    GUARANTEE 
ALL  OF  OUR  LINES  OF  BATTERIES. 

ESTIMATES  FURNISHED  FOR  ANY  CAPACITY. 


United  States  Accumulator  Co., 

951  MAR«ti:KTTE  BIIIL.DING,  CHICAGO. 


The  Electro-Magnet 


TOWNSEND  WOLCOTT, 

C    O    N    T    E    N 

General  PropertlCB.     Magnetic  Field  of  Force, 


A.  E.  KENNELLY,  RICHARD  VARLEY. 

T   S    . 

Induced  Magnet, 


Magnetic  Units. 
Reluctance.  Permeability.  "Discovery  of  Electro-Mafinetism.  Iron  Ring  in  the  Mag- 
netic Field.  Calculation  of  Magnet  Windings.  Magnetic  Circuit.  Given  Ampere-Turns 
to  h  ln<l  Proper  Currtnt.  Relation  of  Ampere-Turns  lo  Wire  Sjiace.  Room  Occupied  by 
Insulation,  Heating  and  Otber  Llmitlntr  Conditions.  "Winding  a  Magnet  for  a  Given 
Voltage.    Hysteresis,  Self-induction.    Alternating  Currents.    Traction. 


On  tbe  Relative  Values  of  the  Windings  of  Electro-Magnetic  Colls.  Propertiesof 
Fixed  Winding  Spaces  and  a  Fixed  Size  of  Wire.  Properties  of  Fixed  Winding  Space 
and  ^'uriable  Size  of  Wire.  Fixed  Winding  Space  and  Fixed  Length  of  Wire  or  Number 
of  Turns.  Constant  Internal  Dimensions,  but  F,xtevnal  Diameter  of  Coll  Variable. 
Fixed  Internal  Radius  and  Interflange-Flxed  Numberof  Turns  of  Same  Size  of  Wire. 


The  Importance  of  Details.  Actual  Calculations.  Working  Formulx.  Diameter  of 
Wire  to  Carry  Given  Current.  Diameter  of  Wire  to  Have  Given  Resistance.  Thickness 
of  Insulation  In  a  Given  Coll.  Weight  of  Copper  in  a  Given  Coil.  Table  of  Constants 
for  Insulalcd  Wire.  Standard  Tahle  of  Resistances  of  Insulated  Wires.  Table  Showing 
Percentage  of  Clopperand  Insulation  In  Cotton  or  Silk  Covered  Wire.  Standard  Copper 
Wire  Table.  17  Problems  (Solved)  Illustrated.  Cuts  of  37  Magnets  of  Standard  Dimen- 
sions, Lengths  Variable.  Logarithms  and  Anll-Logarlthms.  Decimal  Parts  of  ao  Inch. 
Logarithmic  Scale. 

FOR   SALE   RT 

ELECTRICIAN  PUBLISHING  CO.,  510  MARQUETTE  BLOC,  CHICAGO. 


ELECTRICITY  MADE  SIMPLE. 


233  Pages. 

108  Illustrations. 


By  CLARK  CARYL  RASKINS. 


Cloth  $1.00. 
Paper     .60. 


A  BOOK  DEVOIO  OF  TECHNICALITIES -SIMPLE,  PLAIN  AND  UNOERSTANDABLE. 

There  are  many  elementary  books  aDout  electricity  upon  the  market,  but 
this  Is  the  first  one  preseaCing  the  matter  in  such  shape  that  the  layman 
may  UDdertt-and  It,  aod,  at  the  same  time,  not  written  in  a  childish  manner. 


This  little  work  is  not  intended  for  thetnstnic- 
tlori  of  experts,  nor  as  a  guide  for  professors. 
The  author  has  endeavored  to  brlug  the  matter 
down  to  the  level  of  those  whose  opportuDltlns 
for  gaining  loformattoD  on  the  branches  treated 
have  been  limited. 

Four  chapters  are  devoted  to  Static  Electricity; 
three  each  to  Chemical  Batteries  and  Light  and 
Power;  two  each  to  Terrestrial  Magnetism  and 
Klectro-Magnetism;  one  each  to  Atmospheric 


Electricity;  LlghtolDgRods;  Elect ro-Chemlstry: 
Applied  Electro-Magnetism;  Force.  Work  and 
Energy;  Practical  Application  of  Ohm's  Law; 
also  a  chapter  upon  Methods  of  Developing 
Electricity,  other  than  Chemical. 

The  large  number  of  examples  that  are  give'u 
to  Illustrate  thepractlcHlappllcationof  element- 
ary principles  Is  galnloe  for  it  a  reputation  as  a 
text  book  for  schools  imd  colleges, 


FOR  ENGINEERS,  OYNAMO  MEN,  FIREMEN,  LINEMEN,  WIREMEN  AND  LEARNERS. 
FOR  STUDY  OR  REFE.{ENCE. 

ELECTRICIAN  PUBLISHING  CO.,  510  marquettebldq.,  CHICAGO. 
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FORT    WAYNE    ELECTRIC    WORKS 


(INCORPORATED) 


-MANUFACTURERS  OF- 


GENERATORS  FOR  LIGHT  »nd  POWER. 


Equipped  With 
Laminated  Field  Pole 
Pieces,  Cast  in  Frame 
by  Special  Process, 
insuring  Perfect  Mag- 
netic Circuit. 


Armature  of  the 
Laminated  Ventilated 
Type,      Highly     Effi- 
cient.   Low  Tempera- 
ture Rise. 


FORT  WAYNE, 


"WOOD-  TYPE  I..  I!.  B.  C.  GENERATOR. 
-MAIN     OFFICE     AND     FACTORY— 


NDIANA, 


BRANCH    OFFICES: 


BOSTON.  MASS..  61p  Exchange  Bldg. 
PHII-ADELPHIA.PA..  101  The  Bourse. 
SYRACUSE,  S.Y..  717  DiUare  Uldg. 


I'lTTSBVKG.  PA..  902  Fifth  Ave. 
ClXCrNXATI-.  OHIO.  401!  Neave  Bldg. 
ST.  LOUIS,  MO.,  818  Lincoln  Trusi  Bldg. 


CHICAGO,  ILL..  623  Msiquette  BWg. 

ST.  PAUL.  MISN.,  Sl.TGermania  Life  Bldg. 

GRAXD  RAPIDS.  MICH.. 222  Houseman  Bldg. 


ATLANTA,  GA..  8  S.  Broad. SL 
NEW  YORK.  S.  Y..  40  New  St, 
YOKOHAMA.  JAPAN.  Uagnall  and  Hill.? 


ELECTRICITY  FOR  ENGINEERS. 

Latest  Edition,  Now  Published  in  One  Complete  Volume,  424  Pages,  Profusely  Illustrated, 
Just  the  Work  for  Engineers,  Electricians,  Dynamo  Tenders,  etc. 


PART  r.  CpNTEHTSo-CH'^I'TER  I:  Electricity;  Posltlre  and  NegatWe:  Conductors, 
Hon-ConaoctorsanalnsxilaLors;  Electro-Motive  Force;  Volts:  Resistance;  Ohms;  Current;  Am- 
pjres.— CHAPTER  II:  Dj-namos;  Magnets;  Field  Colls:  Electro  Magnets;  Permanent  Magnets.— 
CHAPTER  iri:  Armatures.  Constniction  of,  Dlflerent  Kinds  of:  Commutators.  How  Made  and  Con- 
■ected:  Heating  of  Armatures:  Eddy  Currents.— CHAPTER  IV:  The  Current:  How  Produced; 
loductlon;  Series  Wound  Braamos;  shunt  Wound  Dvnamos;  ExcitiOR  the  Fields;  Constant  Cur- 
pant  and  Constant  Potential  Djuamos;  Series  and  Parailel;  Pa.rallel  or  Multiple  Arc  System.— 
■JHAPTER  V:  Incandescent  Lamps;  Filaments;  Connection.'^;  Flashing;  Exhausting;  Testing; 
Candle  Power;  Operated  in  Series:  Automatic  Cut-Out;  In  Multiple  Arc  or  Parallel;  Multiple  Series; 
Multiple  Series  Cut-Out;  Three  VHre  System.— CHAPTER  VI:  The  Arc  Light:  How  Formed: 
Causes  of  Unsteadiness;  Bemedv;  Effect  of  Shades  or  Globes:  Shape  of  Carbons  Under  Different 
Conditions  of  Burning;  Arc  Lamps;  Resulatinp  and  Cut-Out  Sfecbanisiti;  Action  of  Current:  Clutch 
rimps;  Clockwork  Lamps:  Double  Lamps;  Troubles  in  l^mps.—CHAPTER  ^^I:  Commutators 
and  Brushes;  The  Brush  Commutators;  Brushes;  Different  St>ies  of  Brushes:  Double  Brushes: 
Single  Brushes;  Troubles  with  Commutators  and  Brushes;  Correct  I'osIlioQ  of  Brushes;  Sparking 
at  Brushes:  Care  of  Brushes  and  Commutators;  Flashing.— CHAPTER  VUI;  Current  Reeulatiou; 
Band  Regulation;  By  Position  of  Brushes;  Resistance  Box;  Resistance  Colis.— CHAPTER  IX: 
American  System  of  Automatic  Current  Regulatiou:  Thg  Dj-namo;  Regulator;  Action  of  Regulator. 
CHAPTER  X:  Brush  System  of  Automatic  Current  Regulation;  Brush  Armature;  Diagraiji  of  Cir- 
cuits through  Dynamo.  Regulator  and  Lamps;  Dial  or  Regulator;  Care  and  Adjustment  of  Dial: 
Dial  Controller;  Circuits  and  Connections  of  No.  s  Brush  D\-namo;  Circuits  of  Compound  Wound 
Constant  Potential  Brush  Dynamo.— CHAPTER  XI:  The  Edison  System;  Automatic  Regulator: 
Clrcultsof  Regulator:  Circuits  of  Dynamo;  Action  of  Regulator:  Howell  Pressure  Indicator;  Dia- 
gram of  Circuits;  Description  of  Parts  and  Operation.— CHAPTER  XII:  Excelsior  System  of  Auto- 
matic Current  Regulation;  Dynamo;  Armature:  Diagram  of  Circuits;  The  Regulator  and  Motor; 
AcdoQ  of  Regulator.- CHAPTER  XIII:  Schuyler  System  of  Automatic  Current  Regulation; 
Dynamo;  Armature,  Commutator  and  Brushes;  Diagram  of  Circuits  in  Armature  and  Field;  Regu- 
lator; Circuits  in  Regulator.— CHAPTER  Xr\':  Thomson-Houston  System  of  Automatic  Current 
Kegulation:  Djuamo;  Armature;  Commutator  and  Brushes;  Controllloc  Magnet;  Wall  Controller; 
Wagram  of  Circuits;  Air  Blast.— CHAPTER  XV:  Waterhouse  System  of  Three-Brush  Automatic 
Cnrrent  Regulation:  Dynamo:  Extra  Brush;  Resistance  Colls  and  Regulator.  CHAPTER  XVI: 
Ampere  Meters:  Tangential  Seal?;  Solenoid  Meters.— CHAPTER  X■\^I:  Voltmeters:  Pressure 
and  PotenOai  Indicators.— CHAPTER  XVni:  Testing:  Galranometers:  Astatic  N'eedle;  Differ- 
ential Apparatus.— CHAPTER  XTX:  Wheatstone  Bridge  or  Electrical  Balance;  Diagram  of  Clr- 
e^tsandMemodsof  use:  Bridge  and  Rheostat;  Round  Form;  Square  Form.— CHAPTER  XX: 
Ime  Magneto  as  a  Testlnglnstrument;  Armature;  Field:  BeU;  Diagram  of  Circuits. -CHAPTER 
iXI:  CoupUngpynamos  Together;  In  Series;  In  Shunt;  Series,  Shunt  and  Compound  Wound  Ma- 
^Ines.— CHAPTER XXII:  Switches  and  Switchboards;  Loop  Switch;  Plugand  Socket;  Change 
Over  Plug  and  Socket:  Conchision.  CHAPTER  XXXIII;  Electric  Motors:  General  Principles  the 
3ame  as  mDynamoti;  Types;  Shunt  and  Series  Motors  Suitable  for  all  General  Purposes;  Regula- 
OoQ  of  Shunt  Motors;  Of  Series  Motors:  Counter  E.  N.  F.;  Direction  of  Rotation  and  Direction  of 
OWToat;  Startinff  Motors;  Diagram  cf  Connection. 


PART  II.  CONTENTS.— CHAPTER  I:  Alternate  Current  Dynamos;  Principles  of  the 
Field;  Field  Current  Armature;  Winding:  Connections;  Lamination;  Different  Types  of  Alterna- 
tors; Regulation;  Leading  Systems;  TheBnish  Generators:  Magnets;  Armature;  Principles  of  In- 
duction.—CHAPTER  11;  Dynamos,  Continued;  The  Mordey  Alternator;  Stationary  Arraatureg; 
Field  Magnets;  Ferranti  Armature;  Field  Magnets;  Winding;  Collectors.— CHAPTER  III:  Dyna- 
mos Concluded;  Siemens  Diuamo;  Best  Magnetic  Circuits;  Stanley  Constant  Current  Dynamo; 
The  Armature;  Self  Induction;  Regulation.— CHAPTER  IV:  Induction  Colls;  Converters;  Trana- 
formers:  Economy  of  Distribution;  An  Electrical  H.  P.;  Ixisses  in  Couductor;  Induction  Colls;  In- 
fect of  Induction;  Transformers.— CHAPTER  V;  Transformsrs  Continued;  Induction  Colls;  Cob- 
verters;  Transforming  Up  aod  Down;  Design  of  Transfornvrs;  The  Static  Charge;  Protection 
Against;  Grounding  the  Secondary;  Other  Devices:  Tiie  Foil  Protector;  Different  Types  ofTrani- 
formers.— CHAPTER  VI:  Transformers,  Concluded;  Fuses;  Regulation;  Wlndingof  Transforraers; 
Connecting  to  Circuit;  Regulation;  Safety  Fuses.— CHAPTER  VII:  Parallel  System;  Series  Ar« 
Light  System;  Diagram  of  Circuits;  Parallel  System;  Primary  Circuit;  Secondary  Circuit;  Placing 
of  Transformers;  Fuses:  Diagram  of  Series  Arc  Light  Circuit.— CHAPTER  VIII:  Lines  of  Force; 
Hysteresis:  Magnetic  Penetration;  The  Circuit  of  Lines  of  Force;  Experiments  with  Magnet; 
Rapidity  of  Reversals  and  Hysteresis.— CHAPTER  IX:  Arc  Lamps;  In  Series;  The  Westinghousa 
Arc  Lamp:  Diagram  of  Circuits  In  Lamp;  Action  of  the  Mechanism;  Flat  Carbons.— CHAPTER  X; 
Arc  Lamps,  in  Multiple;  Slalter>'  Differential  Lamp:  Mechanism  of  I^rfimp;  Its  Operation.— CHAP- 
TER XI:  Measuring  and  Indicating  Apparatus;  Instruments  for  Use  with  Altemathig  Current! 
Differ  from  those  used  with  Continuous  Currents;  Ammeters;  Voltmeters;  Description  of  Several 
Forms  of  Instruments.— CHAPTER  XII:  Measuring  Instruments,  Continued;  Hot  Wire  Instru- 
ments; The  Cardew  Voltmeter:  Details  of  the  Instrument- Low  Potential  Voicmeter.— CELVPTER 
XIII:  Voltmeters:  Double  Coll  Voltmeter;  Two  Types.— CHAPTER  XIV:  Spring  Meters;  Curled 
Spring  Meter.— CHAPTER  XV:  Twisted  Strip  Instruments:  Diagram  of  Connections  and  Opera- 
tion of  Instrument.— CHAPTER  XVI:  Becording  Meters;  Stanley  Meter;  Construction  and  Prin- 
ciples of  Operation;  Diagrams  of  Parts;  Slatterv  Induction  Meter;  Description  of  Parts  and  Prin- 
ciples of  Operation;  Watt  Meter;  Thomson  Meter.— CHAPTER  XVII;  Generators  in  Parallel: 
Difficulties  In  Operating:  Alternate  Current  Generators  in  Parallel;  Arrangements  of  Circuits  ani 
Machines  for  Operating  In  Parallel;  Diagram  of  Common  Arrangement  of  Machines  and  Circuits.— 
CHAPTER  XVlIi;  Ohm's  Law;  Strenuth  of  Current:  Formulas  and  Examples;  Power  and  Hm* 
Ing  Effects  of  Currenta.— CHAPTER  XIX:    Ground  Alarms  and  Leak  Detectors. 


PRICE,  $2,50. 


Orders  for  above  book,  or  any  electrical  work  published  promptly  sent  on  receipt  of  price,  postage  prepaid. 


ELECTRICIAN  PUBLISHING  CO.,  SIO  Marquette  Bldg.,  GHIGAOO 
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O  XJ  K... 


Direct  Reading  Ohmmeter. 


FOUR    STYLES. 


ILLINOIS  ELECTRIC  SPECIALTY  COMPANY, 

SI0*BI2Tacema  BIdg..  Chicago. 


VULCANIZED  FIBRE. 


Highest  grades  for  electrical  intulation  and  mechanloJ  ptirposcs,  in  sheetfa 
luwi,  rods  and  special  ihapes.     Catalogue!   and  umples  on  application. 

VULCANIZED  FIBRE  CO.,  -    Wilmington,  Del. 


THE  FRANKLIN  MODEL  DYNANIO 

10  Volts,  0  Amperes. 
Shunt  or  Series  Winding. 

We  furnish  all  Castings,  Punchings  and  MaterfaU  in 
sets  wltb  Ulue-prlnts  and  Directions. 

To  tbe  electrical  student,  amateur  or  (ngenlous 
person  tliese  machines  are  ot  the  greatest  Interest,  as 
tbey  furnUb  practical  es-'perience  In  ooastructlon  and 
winding. 

WRITE  FOR  DYNAMO  CIRCUUR  NO.  16. 

PARSELL  &  WEED,  129-131  West  31st  St.,  New  York  City. 


Jalst         '''•'ESfOR  metal  WOBKcflS 


NCANALSr  '•'t 

CHICAGO   ILL.   USA- 


STURTEVANT 

Generating   Sets 


IN  55  STANDARD  STYLES 
AND  SIZES 


Our  specialty  In  th«  etcctiical  line  Is  the  building  of  small 
and  medium  »\ie  Ocneratlngr  Sets  of  the  highest  grade, 
ranging  from  1^  to  100  K.  W.  capacity.  The  Immense 
variety  In  our  patterns  makes  it  possible  for  us  to  build 
special  machines  In  endless  variety  with  high  or  low 
pressure,    horizontal,   vertical,   open  or   enclosed  engines. 


B.  F.  STURTEVANT  CO. 


New  Vork 


BOSTON.  MASS. 

PhlUdelphJ»  Chicago 


I-ondon 


I  Black  Diamond  File  Works  I 


Bat.  18«8. 


lae.  18»S. 


Twtlve 
Medals 
Awarded  al 
Inlernallonal 
Expositioni 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
1895. 
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I  G.&H.  BARNETT  COMPANY  | 

^  PHILADELPHIA,  PA.  ?f 


J* 

OOOU8  ABE  ON  ttAI^K  IK  F-VRBT  liEAnine  HABDWABK  OV 
MTORK  XN  THK  CIKITKU  HTATEH  AMU  CANADA.  J^ 


MOTORS 

THE     APPLICATION     OF     ELECTRIC    MOTORS    TO 

MINE,     CRANE     OR     CONTRACTORS'    HOISTS    IS   A 

VERY     ATTRACTIVE     PROPOSITION.        THEY    ARE 

PORTABLE,    OCCUPY    SMALL     SPACE    AND    HAVE 

GREAT  FACILITY  OF  CONTROL. 

WE  MANUFACTURE  THEM  ESPECIALUY  FOR   THIS 

SERVICE. 


CROCKER- WHEELER  CO., 

ManuhHiturorm  and 

EleGtrloai  CnglnoBra 

Branch  Offices  and  Representatlvea  in  a.11  Large  Cities. 

Main  OfflcB  ana  Works,  AMPERE,  M.  J, 


NEW    NATIONAL    CODE 

"I  XL" 

Triple     Braided    Weatherproof 
and  Slow  Burning  Wire. 

CORAPLETE   STOCK   ON    HAND. 


St.  Louis  Electrical  Supply  Co., 


ST.   LOUIS. 


INTERNATIONAL  ANNUAL  TELEPHONE   NUMBER. 


Vol.  in.     $3.00  PtB  kun.  '^^{^'^JiiLf.^^       CHICA60,  APRIL  5,  1902. 


10  Cuts  A  Copy.    '''^^'  ">^' 


IMDI     FV  INSULATED 

IIVIrlLkAL    WIRES   AND   CABLES. 

RUBBER  COVERED.  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 

"o  "^^vr^l""^     Simplex  Electrical  Company, 

lonadnock  Block,  CHICAGO.  76-81   Cornhlll,  BOSTO  N,  MASS. 


WESTEK.N   SELLING  AGENT, 

H.  R.  HIXSON, 

I  137  Monadnock  Block,  CHICAGO 


1889— Paris  Exposition, 
3Iedal  for  Bubber  Insulation. 

1893-World's  Fair, 
Sledal  for  Rubber  Insulation. 


THE  STAXDAKD  FOR 

RUBBER  ISrsrijATIOJr. 

TRADEMAm.  Sole  Manufacturers  of 

Qkonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  ";?«?'•  Wires. 
THE  OKONITE  CO.,  Ltd 


«.'Ki  cKe,"',  f  "•"»9"»-        253  Brojdway,  New  York. 


Geo.T.  Manson, Gen'l  Supt, 
W.  H.Hodglns.Secy. 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 


MANUFACTURERS  OF 


l,^        ^^ 


ParaniU  Rubber  Covirtd  Wires  and  Cablet, 

UNDERGROUND,  AERIAL.  SUBMARINE  AND  INSIDE  USE. 

TELBPHONB,  TBLBaRAPH  AND    PIRB  ALARfl  CABLES. 

All  Wires  ire  tested  at  Factory.  JONKSBOBO.  IS». 


N.  ).  R. 


Nation  if,  1 

India 
Bnbber  <C«.' 


^A^IIRKS     A. 


RUBBER  COVERED 
■>     A.IMO     OA^Bl-KS. 
OFFICE  AND  FACTORY:  BRISTOL.  R.  I. 


CRESCENT  RUBBER  INSULATED 
WIRES  AND  CABLES 

National  Code  Htandard, 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

B3*barclay'street.  *»'"  <"*'"  »'"'  Factory,  TRENTON,  N.  J. 


Henry  H.  Humphrey, 

Consulting,  Electrical  and 
Mecfaanicai  Engineer. 
Centr.\l  Lighting  Stations, 
Electric  Power  Transmission. 
Suite  1305,  Chemical  Bldg.,  St.  Louis. 


^ueen  $c  Co., 

1010  Chestnut  St.,  Fkila. 

48D  MONON  BLSG.,  CnlCAtS. 


Acme  Teating  Sets,  Queen-WIrt 
Switchboard  Instruments,  X-Ra|r 
Focus  Tubes,  Induction  Colls. 


Standard  Underground  Gable  Go. 


322  The  Rookery,       Weslingtiouse  Bldg., 
Ctiicago.  Pittsburg. 

Mills  Bldg.,  San  Francisco. 


56  Liberty  St.,         1225  Betz  Eldg., 
Kew  York  City.      Philadelphia,   p». 
101  Ullk  St.,  Boston. 


p  ElecfricCables,Condulfs,  Wires  and  Accessories. 

Alffo  HIsli  (^rade  Rnbb«r  Covered  Wires  and  Cables. 


We  mannfacture 

Tlie  Segerdaiil 
Patent  Bell. 

It  rings  well 
and  looks  welL 
Sample  3  In.  bell  by  mail 
on  receipt  of  pi1c«. 


Nickel  finish 
Enamel  Finish 


60c 

45c. 


We  are   aoU  enaipped 
to  mannfactur*  small 

Electrical  Devices, 
Inventors'  Models, 

and  sp«clKl  work  reqolr- 
ing  skill,  and  solicit  cor- 
respondence aloncr  this 
line. 

Spies  E4ectrlc  Company 

87^9  ■West  Van  BorenSt, 
Chicago,  111. 


BARE    AND    INSULATED 

ELECTRICAL  WIRES 

OF  EVERY  DESCRIPTION. 

CROWN  RAIL  BONDS. 

See  our  Exhibit  at  the  Oharleston  Exposition. 

American  Steei&Wire  Co. 

CmCAGD.  NEW  YORK.         WORCESTER.         DENVER.  SAN  FRANCISCO. 


2,000  IN  USE. 

Bipolar  and  Uoltlpolar  Uotort. 
Cro3i  J<  to  60  boreepower.  Dyna- 
moafromlOUxlttstoTOO.  We  Mil 
orrent.  OoodprofltB  lor  afcenta. 
The  Hobart  Elec.Mfg.Co..Troy.oy«. 


TTUBS 


I — 

[PBOENIX  GLASS  CO.I 

MANUFACTURERS  OF 

GAS  AND  ELECTRIC 
GLOBES,  SHADES,  Etc. 

SEND  FOR  A   COPY  OF  OUR  NBW  '«f«' 
LATEST  CATALOQUE.        | 

Pittsbnrgli.    NewYorL   CMcago.  ;• 


GENUINE  SWEDISH 
CDAL-GRAIM 


e» 


icssqs, 


i«^ 


■R..E/„^  EXCHANGE  EQUIPMENT. 


^o AD-ri/sriAO. /^o  - 

" "■   .Cj{0  OlSTAIfCl 


TELEPHONES-ALL  KINDS.   TEST  SETS-DESK  SETS.   We  help  new 
companies  tostart  right  and  old  exchanges  to  improve. 
ERICSSON  TELEPHONE  CO., 296  Broadway,New  York. 


The  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

8TEBL.  OVTIiET  AlTD  JUNCTIOIir  BOXES, 
SWITCHBOABDS,   PAKEl.    BOARDS.   STTITCKES,  STC. 

UTIOA..     ■MK'XA/'    VOIVK. 


^ESTIIH  ElEoWicai  \n\nm\  Co., 


Waverly  Park,  ESSEX  CO.,  N.  J. 


'WestOB  "Baaa*  Patten" 
Type  F. 


BBBLI.V— European   Weston   Electrical   Instru- 
ment Co.,  Ritterstrasse  No.  88. 
LoxDON—EUiott  Bros.,  Xo.  101  St.  Martin's  Lane. 

We  desire  to  call  attention  to  a  line  ol 
cheap  but  excellent  Switchboard  Instru- 
ments for  Direct  Current  Circuits,  which 
we  designate  as 

"Round  Pattern,"  Style  F. 

These  InstrumeDts  are  particularly 
suitable  for  Isolated  Plants  and  Feeder 
Circuits  in  Railway  and  Power  Plants. 
Voltmeters  in  ranges  from  3  to  750  volts. 
Ammeters  in  ranges  from  1  to  2,500  amp. 
All  Weston  Instruments  are  unsurpassed 
in  excellence  of  workmanship,  in  accu- 
racy and  economy  of  operation. 
Mention  th«  Wxstzbs  ELEcrBictist  -when  writ- 
ing Xor  catalogue. 


IDEAL    FIRE    PROTECTION    FOR   ALL 
ELECTRICAL   APPARATUS. 

'f:p  Highest  Award  Pan-American 
Exposition. 

MONARCH  FIRE  APPLIANCE  COMPANY, 

27  William   St.  NEW    YORK    CITY. 


TRIVJIVIIPM 

SMALL  GENERATING  SETS  FOR 

MARINE  WORK  OR  SMALL 

ISOLATED  PLANTS. 

WE  MAXCFACTUBE 

GENERATORS  and  MOTORS 

OF  ALL  KINDS  AND  FOR  ALL  PURPOSES. 

TRIUMPH  ELECTRIC  CO., 


SEKD  FOR  1 1 

acU-ETIK 


WE" 


CINCINNATI,  O. 


FOR    HIGH    GRADE 


INSULATING  VARNISHES 

ADDRESS 

Standard  Varnish  Works    -^^ 

CHICAGO  NEW  YORK  td  " 
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THE  BUNNELL  TELEGRAPHIC 

AND  ELECTRICAL  CO., 

i  10-120  BEEKMAN  ST.,  NEW  YORK. 

TELEGRAPH,    TELEPHONE,    RAILWAY    AND    ELECTRICAL    SUPPLIES. 

District  Messenger  Call,  Police,  Patrol,  Watchman's,  Burglar  and  Fire  Alarm  Boxes  and  iEquipment. 
FACTORIES,  NEW  YORK  CITY  AND  MILFORD,  CONN. 


BEEKMAN  ELECTRO- MECHANICAL  COMBINATION  SET. 


STEEL  LEVER  LEG  KEY. 


GIANT  COMBINATION  SET. 
Consisting  of  Alnmrnum  Lever  Sounder  And  Steel  Lever 
Key  for  Private  Lines  and  Learners. 


STANDARD  MAIN  LINE  RELAY. 


LEARNERS'  LATEST  INSTRUMENT. 
Outfit  Consisting:  of  Instrument.  Battery,  Wire. 
Manual.  Etc. 


No.  5  FIRE  ALARM  BOX. 


THE  BEEKMAN  MIDICAL  BATTERY. 


,^> 


^^ 


'/ 


LARMII 


Burglar  Alirm  Box.    Small  Flr«  Alarm       Burglar  Alarm  and 
Box.  Watchman's  Box. 


THE  MILFORD  MEDICAL  BATTERY. 


THE  IMPROVED  NATIONAL  FIRE  AURM  BOX. 


TRY  OUR 

BEEKMAN  DRY  CELL, 
BEEKMAN  IRON  BOX   BELL, 
BEEKMAN  WIRE   and 
BEEKMAN  LONG  DISTANCE 
TELEPHONE. 

UNEQUALED  -IN  QUALITY! 
OR   PRICE. 

OUR    INSTRUMENTS 
ARE  GUARANTEED. 

CATALOGUE  OR  LEARNERS' 
MANUAL  FREE  ON  RECEIPT 
OF    POSTAGE. 
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FOR  TELEPHONE  SERVICE 

USE  THE  "(Lbloribe  Hccumulator 

Send  for  Pamphlet  Describing  Special  Types  for  This  Service. 

TheElectrig  Storage  BatteryCo. 

ALLEGHENY  AVENUE  AND   19th,  STREET,   PHILADELPHIA. 

Sales       }  Phtladelphia,  New  York.  Boston,  Chicago,  Baltimore,  St.  Louts,  San- Francisco,  Clevbland,  Detroit, 

Offices  f  Allegheny  Ave.  and  19tti  St.      100  Broadway.      60  State  St.    Marquette  Bldg.    Equitable  Bldg.      Wainwrlgtit  Bldg.      Nevada  Block,      New  England  Bldg.      Michigan  Electric  Co 


WE  ARE  THE    MAKERS   OF   THE    NOTED 
NEW   STANDARD 
TELEPHONES   .  . 


S3.75  EACH 


BIC   DISCOUNT  TO   DE»LERS. 

Most  Perfect  Working  Telephone  for 
the  money  yet  produced. 

Send     today      for     new     Catalog    No.     12, 
showing  our  full    line  of 

TELEPHONE  EQUIPMENT. 

They  are  a   source   of  comfort 
to  the  user. 

^M.M^^'\^  ■9        BECAUSE   THEY   ARE    RIGHT 
^rlr  ■"!    ▼      S  AND    STAY    RIGHT. 


LONG  DISTANCE  TRANSMITTER    USED  ON  OUR 
TELEPHONES. 


THE  RUSSELL-TOMLINSON  ELECTRIC  CO.,  MSy£ 


An  INCANDESCENT  LAMP  represents  a  large  Investment  of  capital,  Ingenuity  and  skilleil  workmanship,  It  is  sold  at  a  price  to  low  as  to  necessitate  eternal 
vigilance  In  cutting  costs  to  a  minimim.  A  successful  lamp  manufacturer  can  not  afford  to  experiment  witii  poor  materials.  Tills  explains  iiie  popularity  of 


E  R    &    O 


40S  N.  J.  R.  R.  Ave. 


K 

.  NEWARK,  N 


J. 


120  LIBERTY  ST.,  NEW  YORK. 


i-iorriiMuivi 


We  buy  and 
Refine 
Platinum 
Scrap  also. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Acme  Pay  station  Co 14] 

Adams-Bagnall  Electric  Co.. 16  1 

Akron  Smoking  Pipe  Co l| 

Amber  Electric  Mfg  Co 24 

American  Battery  Co — 

American  District  Steam  Co.. 40 
American  Electric  Fuse  Co..  18 
Amer.  Electrical  Heater  Co..— 
Amer.  El.  Telephone  Co... 14,  37 
American  Electrical  Works. .23 
Amer.  Reflt.  &  Lighting  Co.  22 
American  School  of  Corresp..32 
Amer.  Steel  &  Wire  Company  1 
Anderson*  Sons,  W.  H 38 

Badt&Co.,  P.  B 22 

Baird  Manufacturing  Co 31 

Baker  &  Company 3 

Ball  Engine  Company 3Q 

Barnes  Company,  Wallace — 23 
Bamett  Company.  G.  &  H — 42 

Barrie  &  Son,  Geo 37 

Bayley  &  Sons  Co.,  W 36 

Beidler  &  Co  ,  Francis 38 

Bell  Telephone  Mfg.  Co 27 

Berthold  &  Jennings 39 

Besly  &  Co.,  Charles  H 42 

Biddle,  James  G 7 

Bissell.G.W — 

Bossert  EL  Construction  Co..  1 

Bullock  Electric  iff g.  Co 23 

Bunnell Telegrapti.4Elec.Co.  2 

Carney  Brothers  Company ...  39 

Central  Electric  Co 5 

Central  Manufacturing  Co.  .— 
Central  Telephone  &  El.  Co . .  15 

Century  Glass  Co 33 

Chase-Shawmut  Company... 26 
Chicago  &  Alton  Ballroad. ..  .38 


Chicago  Die  &  Electric  Co.. .  18 

C.  &N.  W.  R.  R 35 

Chicago  Edison  Company  .4,  24 
Chicago  Flexible  Shaft  Co... 33 
Chic.  Fuse  Wire  &  Mfg.  Co. .  .26 
Chicago  Insulated  Wire  Co..— 

C,  M.  &  St.  P.  R.  R 36 

Chicago  Pay  Station  Co 27 

Chicago  Telephone  Co 27 

Coit,  Henry  A 39 

Colorado  Lamp  Co.,  The — 

Colorado  &  Southern  Ry 38 

Columbia  Telephone  Mfg.Co.21 
Continental  Tel.  Const.  Co..  26 
Continuous  Rail  Joint  Com- 
pany of  America —  6 

Couch  &  Seeley  Co 28 

Crescent  Ins.  Wire  A  Chi.  Co.  1 
Crocker- Wheeler  Company.. 43 

Crumb  &  Co.,  W.  H 6 

Cutler-Hammer  Mfg.  Co 29 

Cutter  Elec,  &  Mfg.Compauy— 

D.  &  W.  Fuse  Company 20 

Dearborn  Drug  &  Chem.  Co..  6 
Diamond  Meter  Company  . .  — 

Dicke  Tool  Company ,38 

Diehl  Manufacturing  Co 18 

Dixon  Crucible  Co.,  Joseph.. 36 

Edison  Decorative  &  Minia- 
ture Lamp  Department . .  4,  22 

Edison  Mfg.  Company 23 

Edwards  &  Company 36 

Eldredge  Electric  Mfg.  Co  ..32 
Electrical  Engineer  Institute. 32 
Electric  Appliance  Company.2-3 
Elec.Motor&  Equipment  Co. 41 
Electric  S  torage  Battery  Co . .  3 
Electrician  Pnb.  Company..  .34 


Ericsson  Telephone  Company  1 
Eureka  Electric  Company ....  19 
Faries  Manufacturing  Co  —  23 

Farr  &  Farr 20,  31 

Federal  Electric  Company...  7 

Flora,  E.  E 32 

"For  Sale"  Advertisements.. 24 
Ft.  Wayne  Elec  Works.,  Inc.41 

Fowler,  John  H 39 

Franklin  Eng.  &  Elec.  Co ...  33 
Fulmer  Lumber  Co.,  D.  M.37,  38 
General  Electric  Company...  8 
General     Incandescent     Arc 

Light  Company 32 

General  Incand.  Lamp  Co  —  — 

Genevieve  Company — 

Georgia  Arm  &  Pin  Co 33 

Glass  Wool  Mfg.  Company . . .  — 

Gordon  Battery  Co 19 

Great    Western    Smelting   & 

Refining  Company 24 

Gregory  Electric  Company  ..24 
Griggs  Manufacturing  Co  —  27 
Hartford   Steam   Boiler    In- 
spection &  Insurance  Co . .  .24 
Hazard  Manufacturing  Co..  ..42 

Helios-Upton  Company 35 

Hemingray  Glass  Co 8 

Hobart  Elec.  Mfg.  Company..  1 

Hoffman,  G.W 34 

Holcomb-Lobb  Co 38 

Holmes  Fibre  Graph.  Co 23 

Holtzer-Cabot  Electric  Co ....  29 

Humphrey,  Henry  H 1 

Illinois  Electric  Specialty  Co.  4 

Illinois  Maintenance  Co 3i 

Incandescent  Electric  Light 

Manipulator  Company 32 

Indiana  Rub.  &  Ins.  W.  Co. ..  1 


India  Rubber  &  Gutta  Percha 

Insulating  Company 26 

Interuat'l  Corres.  Schools 23 

International  Tel.Mfg.  Co.17,27 
Jeffrey  Manufacturing  Co.  ...36 

Johnston,  Thomas  J 23 

Kartavert  Manufacturing  Co.42 
Kellogg  Switchboard  &  Sup- 
ply Company....  10,  11,23,39 

Klein  &  Son,  Mathias 38 

Kokomo  Tel.  &  EL  M.  Co.... 26 
Leather  Preserv.  M.  Corp....— 

Leavltt,  R.  H 38 

Leclanche  Battery  Company  .34 

Leffel  &  Co.,  James 36 

Lindsley  Brothers  Company.  .39 

Lowell  Model  Co 38 

Machado  &.  Roller 7 

Maltby  Lumber  Company.37,  39 
Manhattan  Elec.  Supply  Co. .29 

Matthews  &.  Bros.,  W.  N S3 

McLennan  &  Company,  K  — 23 
MeredithCedarCo.,  J.  P....  39 

MerriamCo.,  G.  AC 32 

Metropolitan  Tel.  A  El  Co. ..29 

Mica  Insulator  Company 22 

Miscellaneous  Advs 24 

Moloney  Electric  Company..— 

Monarch  Fire  Appl.  Co I 

Monon  Railroad — 

Moon  Mfg.  Co.,  The 29 

Morse  Cedar  Company 39 

Munsell  &  Co.,  Eugene — 

Murdook  &  Co.,  Wm.  J 17 

National  Conduit  &  Cable  Co. 22 
National  India  Rubber  Co —  1 

Naugle  Tie  Co.,  E.  E 38 

New  York  Ins.  Wire  Co 15 

Norton  Inspection  Bureau..  .37 


Okonlte  Company,  The 1,9 

Osburn  Flexible  Conduit  Co.  17 

Paragon  Fan  &  Motor  Co — 

Parsell  &  Weed — 

Pass  A  Seymour 34 

Perrlzo&Sons 39 

PhiUips,  Eugene  P 23 

Phillips  Insulated  Wire  Co.. 23 

Phoenix  Glass  Company 1 

Phosphor-Bronze  S.  Co 36 

Pignolet,  L.  M 7,  23 

Pittsburg  &  L.  S.  Iron  Co 38 

Porter  Cedar  Company. ..... .39 

Queen  &  Company 1 

Reisinger,  Hugo 15 

Reliance  Electric  Company.. 32 
Reynolds  Electric  Company,— 

R.  I.  Teleph.  &  Elec.  Co 42 

Roche,  William 27 

Roebling's  Sons  Co.,  J.  A 33 

Rose  Electric  Company 34 

Russell-Tomlinson  Elec.  Co . .  3 

Sage,  F.  B.  &  Bro 26 

St.  Louis  Elec.  Supply  Co  ..  43 

Sargent  &  Lundy — 

Sawyer-Man  Elec.  Company.— 

Schott,  W.  H 22 

Schureman  &  Hayden 24 

Shelby  Electric  Company  — — 
Signaloid  Chemical  AY orks ...  32 
Simplex  Electrical  Co., The. 1,23 


Smith  Co.,  S.  Morgan 

Spencer  Electrical  Co 

Spies  Electric  Company 

Sprague  Electric  Company.. 
Standard  Electric  Company . 

Standard  Pole  &  Tie  Co 

Standard  Uoderg.  Cable  Co . 


Standard  Varnish  Works 1 

Stanley  Instrument  Co 15 

Sterling  &  Son,  W.  C 39 

Sterling  Electric  Company. ..26 

Sterling  Varnish  Co.,  The 32 

Stilwell-Bierce  &  Smith-Vaile 

Company 33 

Stow  Mfg.  Company — 

Stromberg-Carlson  Tel.  Mfg. 

Company 13 

Sturtevant  Company,  B.  P. ,.42 
Swedish  American  Tel.  Co. .  .35 
Telephone  Co.  of  Amer.,  The.33 

Thompson,  G.  L 23 

Torrey  Cedar  Company 39 

Towers  Pin  &  Bracket  Co.... 37 

Tri-Light  Electric  Co 12 

Triumph  Electric  Co i 

United  States  Accumulat.  Co.41 

U.  S.  Electric  Mfg.  Co 31 

Valentine-Clark  Co.,  The — 

Varley  Duplex  Magnet  Co. ..  34 
Vindex  Electric  Company....— 

Vomacka  &  Mazenek — 

Vulcanized  Fiber  Company . .  42 

Wagner  Electric  Mfg.  Co 20 

Walsh's  Sons  &  Company 34 

Warren  El.  Mfg.  Company  ...23 

West  Shore  Route — 

Western  Electric  Company.7,31 
Western  El.  Supply  Company— 
Westlnghouse      Electric     & 

Manufacturing  Company  ..40 
Weston  Electrical  Inst.  Co., .  I 
Whitehead  Company,  W.  W..34 

Willyoung,  Elmer  G — 

Wisconsin  Central  R.  R 34 

Worcester  Company,  C.  H....39 
Wright  Bros 38 


XToV    OlA«Si£Le<S.    Ii3.<a.©^    o*    A.€L%rGJCt±SGXxxG>xxt&    See    P^ere    G. 
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MANUFACTURED  BY 


ALWAYS 

IN 
STOCK. 


Motors, 
Switches, 
Arc  Lamps, 
Circuit  Breakers,  Etc.,  Etc. 

CHICAGO  EDISON  COMPANY,  1 39  Adams  Street,  CHICAGO. 


Go. 


Edison  Telephone  Lamps 


Are  the  Standard  for  Visual  Signals. 

Their  value  has  been  verified  by  more  than  three  years  of  extended  service. 

They  are  preferred  because  of 

Certainty  of  service  of  each  individual  lamp — every  lamp  being  perfect. 

Extreme  length  of  life. 

Strong  and  durable  mechanical  construction. 

Thorough  uniformity  of  all  lamps,  insuring  certainty  of  contact  in  sockets 

and  freedom  from  misfit. 
Maximum  of  maintained  light  for  a  minimum  of  power  consumption. 

Orders  for  any  quantity  promptly  filled. 

All  lamps  supplied  closely  rated  and  carefully  selected. 


EDISON   DECORATIVE  AND   MINIATURE  LAMP  DEPT. 

General  Electric  Company, 

Harrison,  N.  J. 


Our  Specialties  Are  Right. 


Increase  Your  Dividends. 
Save  Time  and  Money. 
Quickly  locate  your  troubles 
and  keep  your  subscribers 
satisfied  by  using  the  Illinois 
Direct    Reading     Ohmmeter. 


Are  your  toll  lines  overloaded? 
Is  your  toll  business  profitable? 
Do  you  want  to  double  your  toll 
capacity  at  a  small  expense? 
If  so,  you  should  use  the  I.  E.  S. 
Duplexer. 


FOR    SALE    BY   ALL    SUPPLY    HOUSES    OR    WRITE    FOR    CIRCULAR    TO 

ILLINOIS  ELECTRIC  SPECIALTY  CO., 

TA-COAdiV     BUrXvrHIVG,     CJHIOA.GO. 
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TRADC  MARK 


BUYERS 
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TRADE  MARK 


—BUY  OKOMITE— 

REMEMBER  THE  SAVING  IN 
TIME-WORK-WORRY-MONEY. 

NO  BURN-OUTS.     NO  REWIRING.     NO  TROUBLE. 


GENERAL  WESTERN  AGENTS, 

264=266=268=270  Fifth  Avenue,  CHICAGO. 


UNIVERSAL 
FAVORITES. 


LUHDELL  FANS 


SCIENTIFICALLY 
CONSTRUCTED. 


SUPERIOR   DESIGN  AND  CONSTRUCTION. 

No  imitator  has  succeeded  in  equaling  the  efificiency  and  durability  of  the  Lundell  Fans.  They  run  quietly  and 
easily,  and  require  the  least  attention.  They  are  made  in  various  types  and  sizes  to  meet  the  demands  of  the  trade, 
and   dealers   who   desire  quick  sales  and  satisfied  customers  should  send  in  at  once  their  orders  for  Lundell  Fans. 

SEND  FOR  CATALOGUE  NO.  03304. 

SPRAGUE  ELECTRIC  COMPANY, 

General  Offices:     ^27-5'3i  West  34th  Street,  New  York. 


BRANCH  OFFICES: 


CHICAGO: 
Fisher    Building. 


BOSTON  : 

275  Devonshire  St. 


ST.  LOUIS  : 

Security  Building. 


BALTIMORE: 
Maryland  Trust  Building. 
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You  hear  of  UKA.KBORX  COSIPOUIVU  everywhere.     You  know  th«re  is  over  ten  thousand  times  more  OEARBORK  COMPOUND  used  than  any  other  preparation  on  the  market. 

ALSO,    THE    COMPANY    IS    A    THOUSAND    TIMES    LARGER. 

Its  support, 


GIVE     THE     U1:AUB0UN     a     trial. 
WRITE  THE  COMPANY  ON   WATER   ANALYSIS. 


Its  advertising, 
Its  laboratories, 
Its  engineering,   as  well  as  its  Cbemistry  Backing,  is  tremendous. 


DSARBORN    DRUG    AND     CHXSIMEICAI.    TKTORKS. 


CHICAGO: 
-:I4  RIalto  ItlilK..  Ti'l.  Harrison  Mon.  3030  and  3031 . 

PITTSKUHG.  ST.  LOUIS.  ST.  P.4VL. 

.V.  «'.  Crouch.  F.  Eardlev.  T.  S.  F.  llajes. 


WM.  H.   EDGAR,  President. 

ATLANT.-V,  G\.  DENVER, 

t'.  H.  Everett.  G.  E.  Talcott. 


SAN  FR^NCrSOO. 
W.  A.  Kenney. 


NEW   YORK:     120  Liberty  Street. 

Wm.  B.  McVlcker.    ' 
HONOLULU,  U.  I. 
E.  C.  Brown. 


INTERIOR  TELEPHONES. 

INTERCOMMUNICATING 
CENTRAL  BATTERY  AND  CENTRAL  COIL  SYSTEM. 

Patented  .Inn.  4th.  180S.   May  0th.  18S19,  and 

Auk.  ijiii.it^gy. 

Cheapest  outllt  to  malntatp,   but  not  cheap  as 

to  first  cost. 

SPENCER  ELECTRICAL  CO., 

16.1  Greenwlch;Streel,  NEW  YORK. 


CONTINUOUS  RAIL  JOINT  CO.  OF  AM. 

General  Offices:    Century  Building, 

NEWARK,  N.  J. 

Over  ten  thousand  (10,000)  miles  In  use.    Received  the  highest. 

award  In  Its  clasa  at  Paris  Exposition,  1900,  and 

Pan-American,  Buffalo,  1901. 


W.H.  Crumb  &  Company, 

ENGINEERS-CONTRACTORS, 

Telilione  Eniineering  and  Constrnction 

1211  Monadnock  Bldg.,  CHICAGO. 


CLASSIFIED    INDEX   OF   ADVERTISEMENTS. 


A4|astera,  Inc.  liamps. 

Genevieve  Company. 

Inc.  El.  Lt.  Manipulator  Co. 

Anchors  (TeL  A  Tel.) 
Matthews  A  llro.,  W.  N. 

Anna  Dciat  org. 

Central  Electric  Co. 
Edwards  A  Company. 
Electric  Appliance  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Babbitt     Metal     and 
Solder. 

Gr.  Western  Sm.  and  Refg.  Co. 

Batteries  and  Jars. 

Bunnell  Telegraph,  A  Elec. Co. 

Central  Electric  Co. 

Edison  Mfg.  Co. 

Edwards  A  Company. 

Electric  Appliance  Co. 

Gordon  Battery  Co. 

Leclanche  Battery  Co.,  The 

Roche.  William. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Bells,  BnzzerSt  Rtc. 

Bunnell  Telegrap.  &  Elec.  Ca 

Centra!  Electric  Co. 

Edwards  A  Company. 

Electric  Appliance  Co. 

Spies  Electric  Company. 

western  Electric  Co. 

Western  Elec.  Supply  Co. 
Belt  Dressing. 

Leather  Preserver  Mfg.  Corp. 
Beltinc:. 

Leather  Preserver  Mfg.  Corp. 

BlOTv^ers. 

Sturtevant  Co.,  B.  F. 

Boilers. 

Whitehead  Company,  W.  W. 
Books. 

Barrle  A  Son,  Geo. 

Merrlam  Co..  G.  A  C. 
Books.  Electrical. 

Electrician  Publishing  Co. 

Brashes. 

Central  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Holmes  Fibre-Graphite  Co. 

Sage  A  Bro..  F.  B. 

Western  Electric  Company. 
Cable  Clips. 

Chase-Shawmut  Company. 
Cables.  (See  Insulated  Wires.) 
Cables,  Electric  (See  Insu- 
lated Wires)  Copper,  Sheet 

and  Bar. 

American  Elec.  Works. 

American  Steel  A  Wire  Co. 

Bunnell  Telegrap.  A  Elec. Co. 

Central  Electric  Co. 

General  Electric  Go. 

National  Conduit  A  Cable  Co. 

New  York  Ins.  Wire  Co. 

Simplex  Electrical  Co. 

Standard  UnderEroundC.  Co. 

Western  Elec.  Supply  Co. 

Western  Electric  Company. 
Carbons,     Points     and 

Plates. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

Relslnger,  liugo. 

Western  Elect.  Supply  Co. 
Caatlnss. 

Smith  Co.,  S.  Morgan. 

Chains. 

Jeffrey  Mfg.  Co. 
Circuit  Breakers. 

liadi  A  Co..  F.  li. 

Cutter  Elec.  A  Mfg.  Co. 

Western  Electric  Company. 
Coal    and   Ashes    Hand- 

iinjC  Machinery. 

Jeffrey  Mfg  Co. 
Coils  and  Magnets. 

Bunnell  Telegrap.  A  Elec, Co. 

Varley  Duplex  Magnet  Co. 

Western  Electric  Co. 
Coloring  for  Inr.  Ijamps. 

SlgnulolTl  Chemical  Works. 
Compound. 

Dearborn  Drug  &  Chem.  Wks. 

McLennan  A  Co.,  K. 

Conduit  and  Conduits. 

Central  Electric  Co. 
Electric  Appliance  Co. 
Oaburn  Flexible  Conduit  Co. 


Sprague  Electric  Co. 
Western  Elect.  Supply  Co. 


Construction  &.  Repairs. 

Chicaf:;o  Edison  Co. 

Parsell  A  Weed. 

Spies  Electric  Company. 

M'estern  Electric  Co. 
Contractors  and  Electric 

J^isht  Plants. 

Bullock  Elec.  Mfg.  Co. 

Crocker-Wheeler  Co. 

Ft.  Wavne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

Sprague  Electric  Go. 

Wagner  Electric  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Westinghouse  Elec.AMfg.Co. 
Correspondence  Schools. 

American  School  of  Corresp. 

Electrical  Engineer  Inst. 

Int.  Correspond.  Schools. 
Cross-Arm  Braces,  Etc. 

Anderson  &  Sons,  W.  H. 
Cross-Arms.     Pins     and 

Brackets. 

Berthold  A  Jennings. 

Central  Electric  Co. 

Central  Manufacturing  Co. 

Georgia  Arm  &  Pin  Co. 

Leavitt,  R.  H. 

Standard  Pole  &  Tie  Co. 

Towers  Pin  A  Bracket  Co. 

Western  Elect.  Supply  Co. 

Western  Electric  Company. 

Cut-Outs  and  S-witches. 

Baird  Wf-  Co. 

Bossert  Elec.  Const.  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Pass  A  Seymour. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  &  Mfg.  Co. 
Cuts. 

Franklin  Eng.  &  Electro.  Co. 
Dynamos  and  Motors. 

Bullock  Elec.  Mfg.  Co. 

Central  Electric  Co. 

Crocker-Wheeler  C'„. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Gregorj'  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Parsell  A  Weed. 

Reliance  Electric  Company. 

Schureman  A  Hayden. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B.  F. 

Triumph  Electric  Co. 

Wagner  Electric  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Electric  Heating  Appl. 

Simplex  Electrical  Co. 
Electric  Kallirays. 

Crocker-Wheeler  Company. 

General  Electric  Co. 

Sprague  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Electric  Si&ms. 

Elec.  Motor  &  Equipment  Co. 

Federal  Electric  Company. 
Electrical  and    Mechan- 
ical Engineers. 

Badt  &  CO..F.  B. 

lilsse).,G.  W. 

Crumb  A  Co.,  W.  H. 

Flora,  E.  E. 

Humphrey,  Henry  H. 

Sargent  &  Lundy. 

Sclioti,  W,  H. 
Eleetrlcal  Instruments. 

IJadt  A  Co..  F.  B. 

Blddle.  James  G. 

Bunnell  Telegrap.  AEIec.Co. 

Central  Electric  Co. 

Eldredge  Electric  Mfg.  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks..  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Illinois  Electric  Specialty  Co. 

Machado  A  Roller. 

Pltmolet.  L.  M. 

Queen  &  Co. 

Sage  &  Bro.,  F.  B. 

Stanley  Instrument  Co. 

Wagner  Electric  Mfg.  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 

Weston  Electrical  Inst.  Co. 

WUlyoung.  Elmer  G. 


Electro-Plating  Mach'y. 

Besly  A  Co..  Chas.  H. 
Crocker-Wheeler  Company. 
General  Electric  Co. 

Elevators -Conveyors. 

Jeffrey  Mfg.  Co. 
Engines,  Oas. 

Lowell  siodel  Co. 
Parsell  &  Weed. 

Engines,  Steam. 

Ball  Engine  Co. 
Bayley  &  Sons  Co.,  W. 
Sturtevant  Co.,  B.  F. 
Whitehead  Company,  W.  W. 

Exh'st  Steam  Apparatus. 

American  District  Steam  Co. 
Fan  Outfits. 

Central  Electric  Co. 
Crocker-Wheeler  Company. 
Dlehl  Manufacturing  Co. 
Edison  Mfg.  Co. 
General  Electric  Co. 
General  Inc.  Arc  Llgbt  Co. 
St.  Louis  Elec.  Supply  Co. 
Sprague  Electric  Co. 
Sturtevant  Co.,  B.  F. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  El.  &  Mfg.  Co. 

Fibre. 

Kartavert  Mfg.  Co. 
Vulcanized  Fibre  Co. 

Files. 

Barnett  Co..  G.  &  H. 

Fire  Alarm  Equipments. 

Bunnell  Telegrap.  A  Elec.Co. 

Fire  Extinguishers. 

Monarch  Fire  Appliance  Co. 
Flashers. 

Reynolds  Electric  Company. 
Flexible  Shafts. 

Chicago  Flexible  Shaft  Co. 
Stow  Mfg.  Co. 

Forges. 

Sturtevant  Co..  B.  F. 
Fuses  and  Fuse  l¥ire. 

Amer.  Elec.  Fuse  Co. 

Central  Electric  Co. 

Chicago  Die  A  Electric  Co. 

Chicago  Fuse  Wire  &  Mfg.Co. 

D.  &  W.  Fuse  Company. 

Electric  Appliance  Co.  ■ 

Vomacka  &  Mazanek. 

\yestern  Elect.  Supply  Co. 

Western  Electric  Company. 
Gears. 

Besly  A  Co.,  Chas.  H. 
General  Elec.  Supplies. 

Bunnell  Telegraph.  AEIec.Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

St.  Louis  Elec.  Supply  Co. 

Standard  Electric  Company. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Glass  Wool. 

Glass  Wool  Mfg.  Company. 
Globes     and     Electrical 

Glassvrare. 

Century  Glass  Co. 

Hemingray  Glass  Co. 

Phoenix  Glass  Co. 

Western  Elect.  Supply  Co. 
Graphite  Specialties. 

Besly  A  Co.,  Chas.  H. 

Dixon  Crucible  Co.,  Jos. 

Holmes  Flbre-Graphlte  Co. 
Heating     and    Tentllat- 
ing  Apparatus. 

Sturtevant  Co..  B.  F. 
Holders,  Inc.  Ijamps. 

Incandesent    Electric    Light 
Manipulator  Co. 
Inspection  A  Insurance. 

Hartford   Steam    Boiler    In- 
spection A  Insurance  Co. 
Inspectors  (Tel.  &  R.  R. 
Supplies). 

Norton  Inspection  Bureau. 
Insulators  and   Insulat- 
ing Materials. 

Akron  Smoking  Pipe  Co. 

Bunnell  Telegrap.  AEIec.Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electrical  Appliance  Co. 

General  Inc.  Arc  Light  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 


Kartavert  Mfg.  Co. 
Mica  Insulator  Co. 
Munsell  A  Co.,  Eugene. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
Okonite  Co.,  The. 
Phillips  Insulated  Wire  Co. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Standard  Varnish  Works. 
Sterling  Varnish  Co. 
Vulcanized  Fibre  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Insulated  Wires  and  Ca- 
bles—Magnet Wires. 

American  Electrical   Works. 
American  Steel  A  wire  Co. 
Bunnell  Telegrap.  &  Elec.Co. 
Central  Electric  Co. 
Chicago  Insulated  Wire  Go. 
Crescent  Ins.  Wire  ACbLCo. 
Electric  Appliance  Co. 
General  Electric  Co. 
Hazard  Manufacturing  Co. 
Indiana  Rub.  A  Ins.  Wire  Co. 
India  Rubber  A  Gutta  Percha 

Insulating  Co. 
Kellogg  Switch.  A  Sup.  Co. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
Okonite  Co.,  The. 
Phillips,  Eugene  F. 
Philli  ps  Insulated  Wire  Co. 
Roebling's  Sons  Co,  J.  A. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Western  Elec.  Supply  Co. 
Western  Electric  Company. 

Junction  Boxes. 

Bossert  Elect.  Const.  Co. 
General  Inc.  Arc  Light  Co. 

Ijamps,  Arc. 

Adams-Bagnall  Etec.  Co. 
Central  Electric  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Lt.  Co. 
Gregory  Electric  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouse  EL  A  Mfg.  Co. 

liamps,  Incandescent. 

Central  Electric  Co. 
Chicago  Edison  Co. 
Colorado  Lamp  Co. 
Edison  Decorative  A  Minia- 
ture Lamp  Dept 
Electric  Appliance  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
General  Inc.  Lamp  Co. 
Sawver-Man  Elec.  Co. 
Shelby  Electric  Co. 
Trl-Light  Electric  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Ijamps,  Inc.,  Adjusters. 

Genevieve  Company. 

Inc.  El.  Lt.   Manipulator  Co. 

I«amps,      Incandescent— 
Replacers  A  Cleaners. 

Inc.  El.  Lt.   Manipulator  Co. 
Iiightning  Arresters. 

American  Elec.  Fuse  Co. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co. 

liiuemen's  Climbers. 

Anderson  A  Sons,  W.  H. 

Klein  A  Son,  Mathias. 
Magnet  Wires. 

(See  Insulated  Wires.) 
Mechanical  Designer. 

Flora,  E.  E. 
Meters. 

Diamond  Meter  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Inc.  Arc  Light  Co. 
Mica. 

Munsell  &  Co.,  Eugene. 
Mining  Apparatus,  Elec. 

Crocker- Wheeler  Company. 

General  Electric  Go. 

Jeffrey  Mfg.  Co. 

Westinghouse  El.  &  Mfg.  Co. 
Motors.  (See  Dynamos    and 

Motors). 


Slippers  and  Pliers. 

Kiein  &  Son,  Mathias. 
Packing. 

Besly  A  Co.,  Chas.  H. 
Patent  Attorneys. 

Johnston,  Thomas  J. 
Phosphor  Bronze. 

Besly  &  Co.,  Chas.  H. 

Phosphor  BronzeSm.Co.,Ltd. 
Photographs. 

Thompson,  G.  L. 
Platinum     Bought     and 

Sold. 

Baker  &  Company. 

Gt.West.Sm. and  Refining  Co. 
Poles  and  Ties. 

Beidler  &  Co.,  Francis. 

Berthold  A  Jennings. 

Carney  Brothers  Company. 

Fowler,  John  H. 

Pulmer  Lumber  Co.,  D.  M. 

Holcomb-Lobb  Co. 

Lindsley  Bros.  Co. 

Maltby  Lumber  Co. 

Meredith  Cedar  Co..  J.  P. 

Morse  Cedar  Co. 

Naugle  Tie  Co.,  E.  E. 

Perrlzo  &  Sons. 

Pltt.iburg  A  L.  S.  Iron  Co. 

Porter  Cedar  Company. 

Standard  Pole  A  Tie  Co. 

Sterling  &  Son,  W.  C. 

Torrey  Cedar  Co. 

Valentine-Clark  Co.,  The. 

Worcester  Co.,  C.  H. 

Wright  Bros. 

FoUsh  (Metal). 

Hoffman,  G.  W. 
Porcelain. 

Akron  Smoking  Pipe  Co. 
PoTver  Transmission 
Machinery. 

Jeffrey  Mfg.  Co. 
Smith  Co.,  S.  Morgan. 
Stilwell-Bierce  Smith- Vaile. 
Pulleys. 
Smith  Co.,  S.  Morgan, 
Stllwell-Blerce  Smith- Valle. 

Rail  Bonds. 

American  Steel  &  Wire  Co. 
Badt  A  Co.,  F.-B. 

Rail  Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 

Refiners. 

Gt.West.Sm.and  Refining  Co. 
Reflectors. 

Amer.  Refit.  &  Lighting  Co. 

Farles  Manufacturing  Co. 
Re-lVinding-  Repairs. 

Chicago  Edison  Co. 

Gregory  Electric  Co. 

Schureman  &  Hayden. 
Rheostats. 

Badt  A  Co.,  F.  B. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Lt.  Co. 

Sage  &  Bro.,  F.  B. 

Westinghouse  EL  &  Mfg.  Co. 
Rosettes. 

Pass  A  Seymour. 
Second-Hand  Mach'y. 

Amber  Electric  Mfg.  Co. 

Gregory  Electric  Co. 

Illinois  Maintenance  Co. 

Matthews  &  Bro.,  W.  N. 

Rose  Electric  Company. 

Scnureman  &  Hayden. 

Walsh's  Sons  A  Co. 

Whitehead  Company,  W.   W. 
Shades. 

Amer.  Refit.  &  Lighting  Co. 

Farles  Manufacturing  Co. 
Speaking   Tubes. 

Central  Electric  Co. 

Edwards  &  Company. 

Electric  Appliance  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Speed  Indicators. 

Besly  A  Co.,  Chas.  H. 

Queen  A  Co. 

Weston  Electrical  Inst.  Co. 


springs 

America 


merican  Steel  A  Wire  Co. 
Barnes  Co.,  The  Wallace. 

Steel  Boxes. 

Bossert  Elec.  Const.  Co, 
Storage  Batteries. 

American  Battery  Co. 
Electric  Storage  Battery  Co. 
Helllo^-Upton  Co. 
United  States  Accumulat.  Co. 


Tapes,  Insulating. 

American  Electrical  Works. 

American  Steel  A  Wire  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

New  York  Insulated  WlreCo, 

Okonite  Co.,  The. 

Simplex  Electrical  Co. 

Western  Electric  Co, 

Western  Elec.  Supply  Co. 
Telegraphic  Supplies. 

Bunnell  Telegraph.AElec.Co. 
Telephones,     Telephone 

Material    and   S'witch- 

boards. 

Acme  Pay  Station  Co. 

American  El.  Telephone  Co. 

Bell  Tel.  Mfg.  Co. 

Bunnell  Telegraph.AElec.Co. 

Central  Electric  Co. 

Central  Tele.  A  Elec.  Co. 

Chicago  Pay  Station  Co. 

Colt,  Henry  A. 

Columbia  Telephone  Mfg.  Co. 

Continental  Tel.  Const.  Co. 

Couch  A  Seeley  Co. 

Ericsson  Telephone  Co. 

Eureka  Electric  Company. 

Farr  A  Farr. 

Griggs  Manufacturing  Co. 

Holtzer-Cabot  Klectric  Co. 

International  Tel.  Mfg.  Co. 

Kellogg  Swltchb.  A  Sup.  Co, 

Kokomo  Tel.  &  El.  Mfg.  Co. 

Metropolitan  Tel.  A  Elec.  Co. 

Moon  Mfg.  Co.,  The. 

Murdoch  A  Co.,  W.  J. 

R.  I.  Telephone  A  Elec.  Co. 

Russell-Tomlinson  Elec.  Co. 

St.  Louis  Elec.  Supply  Co. 

Spencer  Klectrlcal  Co. 

Sterling  Electric  Co. 

Stromberg-Carlson  Tel.M.  Co. 

Swedi.sh-Amer.  Tel.  Co. 

Telephone  Co.  of  Amer., The. 

U.  S.  Electric  Mfg.  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Telephone  Service. 

Chicago  Telephone  Co. 
Tools. 

Anderson  A  Sons,  W.  H. 

Dlcke  Tool  Company. 

Klein  A  Son,  Mathias. 
Transformers. 

Central  Electric  Company. 

Crocker-Wheeler  Company. 

Ft.  Wayne  Elec.  Works,  Inc. 

General  Electric  Co. 

Gregory  Electric  Co. 

Moloney  Electric  Company. 

Standard  Electric  Company, 

Vindex  Electric  Company. 

Wagner  Electric  Mfg.  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Trucks,  Electric  Car. 

General  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co.' 
Turbine  AVater  W^heels. 

Leffel  A  Co.,  Jas. 

Smith  Co.,  S.  Morgan. 

Stllwell-Blerce    Smlth-Valle 
Varnishes. 

Standard  Varnish  Works. 

Sterling  Varnish  Co. 
Vulcanized  Fibre. 

Vulcanized  Fibre  Co. 
W^ires,  Copper. 

American  Electrical  Works. 

American  Steel  A  Wire  Co. 

Central  Electric  Co, 

Electric  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

National  India  Rubber  Co. 

Okonite  Co.,  The. 

Phllllns  Insulated  Wire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Electric  Company. 
W^ire,  Bare. 

American  Steel  A  Wire  Co. 

Besly  A  Co.,  Chas.  H. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Okonite  Co.,  The. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Standard  Underground  C.  Co. 

Western  Electric  Co. 

Western  Electrical  Sup.   Co, 
:x;^ay  Outfits. 

Queen  A  Co. 

WiUyoung,  Elmer  G. 


^otr    .^lpl3.0Ll>e-tloi^X    Ixxde^ic:    o£    A.CL^%r&s^XskG>ixx&x^±^    See    E*^&;^    3* 
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THE   WHITNEY 
TESTING  SET 

here  illusfated  contains  one  of  the  most 
sensitive  D'Arsonval  ^Ivanometers  made 
and  its  resistance  coils  are  g:iiaranteed  ad- 
justed lo  >  of  1  per  ceot.  The  raui^c  is 
.01  ohm  to  5  megohms.  We  make  one  of 
smaller  capacity  at  a  still  lower  price. 
Write  for  details  and  discounts. 

MACHADO  &   ROLLER 

203  BROADWAY,        NEW  YORK,  N.V. 

General  Agents  of  Wbitney  Klectrlcal 
Instrument  Co. 


List  Price  S38.00. 


■H»AMM>-»»»»»»»  ¥»¥»¥¥¥¥¥¥  »»A^4^»i».A^»^^»A^j» 
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A  DAY  AND  NIGHT  SIGN 


A  novelty  in  sign  construction. 
Bear  in  mind  that 

FEDER.AL 

ELECTRIC 

SIGNS 


are  equally  a' 
tractive  at  nighi 
and    in    daytime 


^2SO'00     Per  year  net  in 
^4^^^^^y^  come  per  kilcwait 

of  station  investment  is  averaged  from 
300  of  these  signs  in  service  in  Chicago 
Wriie  fcr  Bulletin  No.  50;  large  !=ize 
halftone  engraving  of  this  sign  on  fine 
enameled  paper  sent  free 

Federal    Electric  Co. 

84    Market   Street,    CHICAGO.    ILL. 


VOLTMETERS,  AMMETERS,  VOLT-AMMETERS. 

Various  ranges.    Pocket  size  same  as  cut. 

L  M.  PIGNOLET,  78-80  Cortland!  Smet,  NEW  YORK. 


Telephone  and  other 
engineers  should  write 
for  illustrated  catalog 
360,  provided  that 
they  want  the  best 
types  of  Electrical 
Measuring  Instru- 
ments. We  make  a 
special  feature  of  Cable 
Testing    Apparatus. 

A  few  specialties  are:  Leeds  Portable  Testing  Sets,  Fisher  Cable  Testing 
Sels,  Silver  Chloride  Testing  Batteries,  d' Arson val  Galvanometers,  Portable 
Magnetos,  Telephone  Condensers,  Weston  Instruments,  etc. 

JAMES    G.    BIDDLE, 

Electrical  Measuring  Instruments. 

1020  Stephen  Girard   Building,  Philadelphia. 


FAN  MOTORS 


FOR 


ALTERNATING  and  DIRECT  CURRENT. 


DESK 
BRACKET 

OR 

CEILING 
STYLES 


OPERATING  ON  ALL 
STANDARD   VOLTAGES, 


^ 


GET  OUR 
PRICES 
BEFORE 

PLACING 
YOUR 

ORDERS. 


FULL  DESCRIPTION 
IN  OUR  1902  FAN 
CATALOGUE. 


TUERK   CEILING   FAN. 


Western  Electric  Company, 

"    CHICAGO.       ST.  LOUIS,       PHILADELPHIA.       NEW  YORK. 


AMERICAN  ELECTRIC  COMPANY, 

St.  Paul,  Minn. 
STANDARD  ELECTRIC  COMPANY, 

Cincinnati,  Ohio. 
ANTWERP. 


CALIFORNIA  ELECTRICAL  WORKS, 
San  Francisco,  Cal. 
KILBOURNE  &  CLARK  COMPANY, 
Seattle,  Wash. 
LONDON.  PARIS 
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HEADQUARTERS  FOR  TELEPHONE  INSULATORS. 


Weight  per  piece  9J  oz. 

Weight  per  1.000  paclied 675  lbs. 

Paclted  400  In  a  barrel. 


No.  11  DOUBLE  GROOVE  PONY  INSULATOR. 

Weight  per  piece 10  oz. 

Weight  per  1,000  packed 700  lbs. 

Packed  400  in  a  barrel. 


FACTORIES  AT 

MUNCIE,  IMD. 

OFFICE  AT 

COVINGTON,  KY. 


•«^X>'V/%>^C7"**' 


TRANSPOSITION  INSULATOR. 

Weight  per  piece 30  oz.        |        Weight  per  1,000  racked 2,1151bs. 

Packed  125  in  a  barrel. 

HEMINQRAY  GLASS  CO. 


Established 

1848. 


MANUFACTURERS.    '"^8%™"" 


R.  G.  HEMINGRAY.  President 
BRADFORD  SHINKLE,  Vice-Presideat. 
D.  C.  HEMINQRAY,  Scc'y  and  Treas. 


% 


THE  GENERAL  ELECTRIC  COMPANY 


QUICK  SHIPMENTS 
OF  STANDARD  SWITCHBOARDS 

For  Small  Continuous  Current  Plants. 


In 

In 

V; 
V; 

1ft 

1ft 
1ft 

1ft 
1ft 
1ft 
Ift 
1ft 
1ft 
1ft 
1ft 
1ft 
1ft 
1ft 
1ft 
1ft 
1ft 
1ft 
1ft 
1ft 
1ft 
1ft 
1ft 
1ft 
1ft 
1ft 
1ft 
1ft 
1ft 


Bulletin  No.  4252. 


GENERAL  OFFICES:  SCHENECTADY,  N.  Y. 

CHICAGO  OFFICE,  Monadnock  Block.  Sales  Offices  in  all  Large  Cities. 
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ALL  TRANSMITTERS 


n 


Should  be  "Backed  —  up 


n 


WITM 


DKQNITE 


WIRE 


The  Standard  for  Rubber  Insulation. 


253  BR.OADWAY.  NEW  YORK. 


Central  Electric  Company, 

264-266-268-270  FIFTH  AVENUE. 
Western  Agervts.   ^s  Ng   CHICAGO. 
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VISITORS    TO    THE 

INTER -STATE 
CONVENTION 


To  be  Held  a.t  the  SHERMAN    HOUSE,  CHICAGO,  April  9.  10  and  11, 


KELLOGG    FACTORY. 

Are  cordially  invited  to  visit  tKe  Kellogg  Factory.  Automobiles  will  be  in 
readirvess  at  the  entra.nce  of  the  Sherman  House  for  a.11  those  \vishing  to 
n\a.ke  the  trip.     We  shall  be  glad  to  sho\v  you  the  workings  of  a.  modern 

CENTRAL  ENERGY  SWITCHBOARD 

also  the  kind  of  material  that  enters  into  its  construction  and  the  way  it 
is  made.  Observation  w^ill  show^  you  that  the  same  high  grade  of  material 
used  irv  these  bosvrds  is  a.lso  used  in  KELLOGG  SMALL  EXPRESS 
SWITCHBOARDS.  These  small  boards  a.re  a.s  carefully  and  thoroughly 
tested  a.s  la.rge  multiple  boa.rds.  a^rvd   by  the  sa.me  experiervced   merv. 


iT^    'r^ 


229    SoutK    Green    Street. 

BRANCH  OFFICES:    Keystone  Building,  Philadelphia.  Pa.  Electric  Building,  Cleveland.  Ohio. 
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WHEN  COMPETITORS 

ARE  WILLING  TO 
ACKNOWLEDGE 


that  KELLOGG  SWITCHBOARDS  are  strictly  high  grade  and  embody  the 
most  improved  construction.  a.nd  opera.te  on  the  most  modern  methods. 

IT  MUST  BE  TR.UE. 


SCRANTON.  PA.,  EXCHANGE.    CAPACITY  6.000  LINES. 

KELLOGG      TELEPHONES 

a.re  }\ist  a-s  good,  b\it  competitors  are  not  willing  to  aLcknowledge  it.  WHY?  What  would  they  sell 
if  they  did?  KELLOGG  TELEPHONES  a.re  ba-cked  by  the  sa.me  g\ia.raLntee  a-s  KELLOGG 
SWITCHBOARDS,  and  they  all  have  transmitters  and  receivers  guaranteed  BETTER  THAN  THE 
BELL  SOLID  BACK.    This  alone  should  be  sufficient  to  warrant  your  giving  them  a  trial  at  least. 


229    South    Green    Street. 

BRANCH  OFFICES:    Keystone  Building,  Philadelphia.  Pa.  Electric  Building.  Cleveland,  Ohio. 
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THREE  LIGHTS  IN  ONE  LAMP. 
TURNS     DOWN     LIKE     GAS. 


You  turn  socket  key — IMOT  lamp. 
First  turn  gives  2  C.  P.,  Second, 
8  C.  P.,  third,  16  C.  P.  Saves 
50  to  75  per  cent,  each  turn,  ac- 
cording to  light  desired. 

NOTE-IT  SAVES  CURRENT 
AT  EVERY  TURN. 


f  ' 


!  ^ '% 

10^ 

1^ 

The  Tri-Light'^ocket  resembles  in  appearance  the  ordi- 
nary incandescent  lamp  socket,  and  is  operated  by  turning 
the  switch  key  in  the  usual  manner.  At  each  turn  of  the 
socket  key  a  different  degree  of  light  is  obtained. 

This  is  accomplished  through  the  ingenious  construction 
of  the  socket  contacts  by  which  the  connections  of  the  lamp 
filaments  are  varied.        v*?  '  -^ 

Socket  is  same  size  and  shape  as  any  standard  socket. 
Can  be  used  on  any  fixture. 

Any  Edison  base  lamp  can  be  used  with  Tri-Light  Socket. 

Tri-Light  Lamps  fit  all  Edison  base  sockets,  one  filament 
only  being  lighted. 

Socket  costs  60  cents. 

8  or  16  C.  P.  Lamp  costs  40  cents. 

Will  pay  for  itself  in  ten  days  by  using  the  low  light. 

All  users  of  incandescent  lamps  will  find  the  Tri-Light 
the  "right  thing  in  the  right  place." 


r 


Tri-Llgfht  Key  Socket  and  Lainp. 
Complete. 


Trl-Llght  Socket  and  Attachment  Plug. 
Made  with  Edison,  Thomson- 
Houston  or  Westing- 
house  Base. 


TRI-LIGHT  ELECTRIC  CO.,  birminghah,  ala. 

GHAS.  I.  HILLS,  GENERAL  SALES  AGENT,  26  GORTLANDT  STREET,  NEW  YORK. 

WESTERN  OFFICE:  190  SOUTH  DESPLAINES  ST.  (ELECTRICAL  BLDG.),  CHICAGO.  E.  A.  JENKINS,  Mgr. 
>r    Sale    fc>>f    All    Electrical    Supply^    Dealc 
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'T^HIS  magnificent  property,  cover- 
*  ing  one  entire  half  bloci<:  and 
recently  purchased  by  the  Stromberg- 
Carlson  Co.,  is  the  home  and 
birthplace  of  "Central  Energy." 
Here,  from  the  raw  material 
is  manufactured  the  Company's 
entire  output.  The  importance  of 
this  fact  alone  is  not  lost  sight  of  by 
our  customers.  They  know  its 
valvie. 


A 

Telephone 
A 

Minute  I 


'  Cervtra.1    Energy." 


Stromberg- Carlson  Telephone 
Mfg.  Company,       ::       Chicago 
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terns 


Switchboards-Multiple.  j,°;s,rt^e" '^ " 
Toll-Line  Boards 

To  meet  the  most  exacting 
requirements. 

Protective  Devices 

Simple,  durable   and 
efficient. 

Gable  Terminals 

With  Improved  Sneak  Current 
Protector  and  Carbon  Arrester. 

Write  for  Circular  describing  Our  Four  Party, 
Selective  Signaling  Telephone  System.  .  .  . 


New  Amcricaa  Central  Energy  Desk  Set, 


No.  34  Central  Energy  Telephone. 


DISTRIBUTING  BOARDS,  LIGHTNING  ARRESTERS 

PCPCATINR     nnil  C  ^"'^  everything:  requisite  for  the  construction 
"^rCM  I IRU    UUILO  a„j  equipment  of  a  TELEPHONE  PLANT. 


WITH  OUR  ENLARGED  FACTORY  AND  INCREASED  FACIL- 
ITIES WE  ARE  PREPARED  TO  EXECUTE  CONTRACTS  OF 
ANY  MAGNITUDE    PROMPTLY  AND   ECONOMICALLY    :: 


AMERICAN  ELECTRIC  TELEPHONE  CO. 


36-58  W,  JACKSON  BLVD., 

,  CHICAGO, U.S.  A. 


ACME 


THEAGMEPAYSTATIONCO. 

lUDINGTON.  MICH.. 
U.  S.  A. 


THE 


ACME 


TELEPHONE  PAY  STATION 

IS  THE  PINNACLE  OF  SUCCESS  IN  THE  CONSTRUCTION 
OF     COIN-SICNALINC    APPARATUS. 

It  is  scientifically  and  mechanically  correct  in  principle   and  construction. 

It  is  perfectly  automatic.     The  user  has  nothing  to  do  but  deposit  his  money. 

It  is  secure  against  mistakes  and  attempts  at  fraud. 

Signals  are  loud,  distinct,  unfailing  and  unmistakable. 

The  Acme  Pay  Station  is  put  out  in  a  number  of  convenient  and  attractive 
styles,  suited  exactly  to  the  particular  need  of  the  place  or  purchaser. 

It  is  the  lowest  in  price  of  any  pay  station  ever  offered. 

WE     SOLICIT     YOUR     CORRESPONDENCE. 


The  Acme  Pay  Station  Company, 

LUDINCTON,    MICH.,    U.   S.    A. 
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The  "Electra" 

Carbons  are  the 

recognized 

standard 

all  the 

world  over. 


There  are  no 
Carbons  better 

than  the 
"Electra"  and 

none 
just  as  good." 


Crimshaw. 


Raven  White  Core. 


Raven  Black  Core. 


ALL  OUR  WIRES  P'Bo  Inspection  and  cut;  th«  above  TRADE-MARKS  0°  our  tags.    We  also  manufacture  CrImshaw  and  Competition  Tapes  and  Splicing  Compound*. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OFFICE: 
13-17  Cortlandt  St.,  New  York. 


BRANCHES: 


CHICAQO: 
192  Desplalnes  5t> 


BOITON: 
7  Otis  St, 


5AN  FRANCISCO. 
j3  Second  St. 
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<      S      O,    Oalvooized  Iron  Cover  furnished  with  hanille  allowing  cover  to  Side  View  ZS-pair  Becker  Terminal   Head  with   lid  secured   to  head  and 

be  placed  In  position  or  removed  in  an  Instant.  'u»es   'n  poiltion. 


DO  YOU  KINONA/ 

the  Importance  of  magnetically  floating  the 
moving  parts  of  a  meter? 

Send  for  description  and  boolc  full  of  good  information  "ABOUT  METERS." 


STANLEY  INSTRUMENT  COMPANY, 

General  Sales  Office,  144  Broadway,   New  York,  H.  Y. 
Pacifec  Coast  Aerency,  33  New  Montgomery  St.,  San  Franci^ao,  Q9.U 


— im 
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THE  ADAMS-BABNALL  ELECTRIC  CO 
A.  B.  ENCLOSED  ARC  LAMPS 


Inside  and  Out, 
Electrically  and 
Mechanically,  the 
best  lamp  on 
the  market. 
It's  good  to  look 
at  and  built  to 
stand  the  most 
severe  service. 
Never  has  been 
beaten  in  a 
competitive  test. 


w 


Their 

Efficiency  and 

Regulation  are 

Perfect. 

Easiest  lamp  to 

trim  made. 

Made  in 

weatherproof 

solid  copper  or 

pressed  steel 

cases. 


OVER  90,000  IN  USE. 


THE  ADAMS- BAGNALL  ELECTRIC  CO 


CHICAGO  OFFICE: 

J.  C.  POMEROY, 

No.  309    Dearborn  Street. 


Cleveland,  Ohio,  U.S.A. 


NEW  YORK  OFFICE: 

C.  A.  THOMSON, 

No.  13a  Liberty  Street. 
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Flejcduot 


99 


THE  NEW  AND  PERFECT  FLEXIBLE 
CONDUIT  FOR  INTERIOR  WIRING. 

APPROVED    B  Y     BOARDS 
OF  FIRE  UNDERWRITERS. 

The  interior  cannot  be  ripped  out,  be- 
cause it  is  an  inseparable  part  of  the  conduit 
— no  possiblility  of  ripping  out  the  inside 
when  installing  wires  too  large  for  conduit, 
or  when  fishing  wires  through  it. 

Wfteft  "  FtBxduct"  is  used, 
every  foot  Is  absolutely 
Intact    anil   uninjured. 

"Flexduct"  is  positively  moisture-proof 
■ — made  so  by  closely  weaving  together  a 
special  fibre  with  a  special  warp  and  by  treat- 
ing the  conduit  with  a  special  compound  to 
fill  up  the  pores. 

Send  for  booklet— almo  a  mamole  of  "Flex- 
duct,"  and  carefully  examine  Its  amooth  In- 
terior; Its  longitudinal  Interweaving;  test  Its 
strength,  and  satisfy  yourself  that  "  Flexduct  " 
Is  the  best  flexible  conduit  that  has  ever  been 
manufactured  for  Interior  wiring. 

"Flexduct"  costs  no  more  than  the  old 
style  conduit.     Order  from  your  jobber. 


Osburn  Flexible  Coniluii  Co. 

General  Sales  Offices:    21  Park  Row,  Mew  York  City. 


SECTIOV. 


^^^THE    NEW 

OLID" 

RECEIVER. 


i'a-ented  X\i%.  14.  1  :•:■•. 

Adjuslment  absofate  and  perfect. 

/ill  parls  molded  in  the  case. 

Cannot  get  out  of  adjusfment. 

No  screws  to  loosen. 

Tlie  Magnet  cannot  move. 

The  binding  posts  cannot  move  or 

turn  and  cannot  pull  out. 

Cost  of  maintenance  reduced  ft 

a  minimum. 


Patented  Aug.  14.  1900. 


We  make  WATCH  CASE 
RECEIVERS  the  tame  way. 


WM.  J.  MURDOCK  ^  CO., 

94  Carter  St.,  Chelsea,  Mass. 


-^"\ 


Preparing  for  a   "hot   time." 

Delegates  and  Visitors 


TO  THE 


Interstate  Independent 
Telephone  Convention 


.  .  ARE  .  . 

CORDIALLY- INVITED  to  visit  our  factory 
and  inspect  'our  complete  line  of  central-en- 
ergy and  generator-call  telephones  with  lamp  line 
signal,  double  supervisor}',  multiple  and  trunk- 
ing  switchboard,  all  of  which  embody  in  the 
construction  of  their  parts  many  new  features 
of  importance  to  the  durability  as  well  as  the 
efficiency  of  a  system. 

9    9    5 

We  will  make  every  detail  part  under  our 
own  supervision  direct  from  the  crude  material, 
and  are  rapidly  completing  a  full  set  of  special 
tools  and  machinery  of  the  most  modern  type. 

9    9    9 

We  are  now  manufacturing  central  energy 
multiple  switchboard  equipment  with  tele- 
phones, etc.,  and  are  ready  to  figure  on  appa- 
ratus in  this  line,  and  guarantee  delivery  with 
reasonable  promptness. 


'INTERNATIONAL"  IMPROVEMENTS  FULLY 
PROTECTED  BY  PATENTS  ALLOWED. 

DO  NOT  FAIL    to  see  it 

IT  will  interest  you. 


International  Telephone  Mfg.  Co. 

HARRISON  &  CLINTON  SIS.,  CHICAGO. 
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AND    OTHISR    THINGS. 


American  Electric  Fuse  Cempany 


CHICAGO:  48-50  W.  Jackson  Bivd. 


NEW  YORK:  110-116  Nassau  St. 


ATLARTil:  Empire  Bldg. 


DIEHL  ELECTRIC  FANS 


PERFECTION 


DETAILS 


CONSTRUCTION. 


Oar  Desk,  Bracket  and  Trnnnion  Fan«  are 
perfect  in  design  and  of  superior  finish.  Send 
for  1002  Catalogue. 


DIEHL  MANUFACTURING  GO. 

SALES  OFFICES: 
S61  BroadnaT.  NEW  YOKK. 

108  E«ex  s,.,  BOSTON.  MAIN  OFFICE  AND  WORKS: 

1«!7  r:ib»rtSt..  PHILADtl-riUA. 

Central  Electric  Co.,  CHICAGO.  Cli-^rihrilh  r«n»*       II        I 

Newman-SpranIc5Co.,SKW  om.E,VXS.  tilZ3UCin  DO  I  I,     R.     J. 


THE  CHICAGO  HIE  &  EL.ECTBIC  CO. 

WILL  PROTECT  ALL  PURCHASERS  OF  THE 

MAXSTADT  CoTe'.,  AMERICAN  JOINTS 

We  manufacture  our  joints  under  the   pat'ent  we  advertise. 


No.  S82. 

The  illustration.  No.  SS2.  represents  the  Maxstadt  Patent  improved  American 
Joint,  ready  for  use.  Made  in  copper  and  tinned  steel,  for  copper  and  galvanized 
iron  wire.  This  joint  is  absolute.  It  costs  less  money  ban  any  joint  on  the 
market  today. 

Prices  and  samples  on  application. 


MAXSTADT 


SOLE     MANUFACTURERS    OF    THE 

PATENT  IMPROVED  FUSIBLE  CUT-OUT  CARBON 
LIGHTNING  ARRESTERS. 

No  416  represents  a  full  size  Maxstadt  Patent  Improved  Double  Pole  Porce- 
lain Cut-Out  and  Carbon  Lightning  Arrester.  The  object  of  this  Arrester  is  to 
economize  sp^ce.  Its  compactness  and  efficiency  has  made  it  the  most  practical 
combination  cut-out  and  lightning  arrester  on  the  market  today,  and  it  costs  less 
money  than  any  other  arrester  made. 


Paientoa  Miiroh  31.  1S91.  No.  416. 

The  above  is  one  of  the  many  different  styles  of  Maxstadt  Fuse  Blocks  we 
manufacture.     We  can  also  furnish  fuses,  paper  sleeves,  fuse  wire  and  links. 

Write  for  prices  and  samples. 

Manufacturers  of  the  Maxstadt  Patent  Improved  American  Joint: 

CHICAGO   DIE   &  ELECTRIC  CO., 

87-91  W.  LAKE  STREET,  CHICAGO,   ILL. 
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EUREKA 
Central  Energy  Apparatus 

MULTIPLE,  TARGET  AND    LAMP    LINE    SWITCHBOARDS. 


No. 10. 

r 

A 

Hard 

I^V*      ~^^^H 

Np.-->v 

Companion 

Rubber 

, 

to  our 

Receiver. 

Just  as  far  ahead 

'i^H 

s. 

No.  4  Trans- 
mitter 

of  all 
other  receivers 

Bs  is  a 
Race  horse  to  a 

burro. 

^3^^^K^ 

and 

No.  20 

Receiver. 

No.  10  RecelTtr. 

LOOKS 

FIRST-CLASS, 

JUST  AS  GOOD 
AS  IT  LOOKS. 

"EH?" 

Worthy  of  Your  Investigation. 

New  No.  135  Central  Encrgj-  No.  135— Open. 

VISIT  OUR    FACTORY.      IF  YOU   CAN'T  TRAVEL,  TELEPHONE   OR   WRITE   US. 


143  to  149  South  Clinton  St.,  CHICAGO 


GORDON  CELLS. 


The  Most  Powerful,  Efficient 

and   Economical  Primary 

Battery  on  the  Market 


For  years  by  severe  and  competitive  tests  the  Gordon  Cell  has 
proved  its  superiority  by  20  PER  CEJTT.  over  any  other  cell. 


No.  I.    6x8  Cell. 


WITH    GLASS    JAE. 


USED    BY  NUMEROUS  LEADING  TELEPHONE 
COMPANIES  AND  MANUFACTURERS. 


THE  GORDON  BAHERY  CO 


M 


439,  44  1 ,  443  &  445  East  1 44th  St. 

IM  E  \A/     YORK 


E.  M.  DEEMS,  Western  Agent,  358  Dearborn  St.,  Chicago,  III. 
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Farr  Long  Distance  Telephones 


The  Best  on  Earth.    Guaranteed  to  ring  more  Bells 

on  one  line  than  any  other  make.    Strong  Magneto  Bells.    Loud 
Talkers  and  Durability  are  the  strong  points  in  ourTelephones. 


TELEPHONE  &  CONSTRUCTION 
SUPPLY  COMPANY  """bS!"™ 

MANUFACTURERS    AND    DEALERS    IN 

High-Grade  Telephones,  Telephone  Parts  and  Construction  Supplies. 

OUR  PRICES  ARE  THE  VERY  LOWEST.     ORDERS  FILLED  PROMPTLY. 


FARR 


ALL  OUR  GOODS  aRE  GUARANTEED  OR  MONEY  REFUNDED. 


Brackets, 
Cross  Arms, 
Arm  Braces, 
Pins,  Knobs, 
Insulators, 
Lag  Bolts, 
B.  B.  Wire, 
Copper  Wire, 
Office  Wire, 
Cables. 


Bridging 

Telephones, 
Exchange 

Telephones, 
Inferior 

Telephones, 
Private  Line 

Telephones, 
Twelve  Styles 

Telephones. 


Bulletin 


SENT 
FREE 


PROTECT  MR  TELEPHONE  MD  FIRE  ALARM 

WITH  

ttn    Ayki  ff Combination 

A  Fuse,  Sneak  Coil  and  Arrester  Mounted  on  One  Porcelain. 

ARRESTER  ENCLOSED  IN  METAL  CASING. 

Either  "AIR-CAP  TYPE"  or  our  new  "MOISTURE  PROOF  FILM." 

Write  for  PRICE  LIST  No.  8  and  Circular  No.  102. 

D.  &  W.  FUSE  CO.,  PROVIDENCE,  R.  I. 

OFFICES: 

BOSTON  NEW  YORK  PHILADELPHIA  CHICAGO  ST.  LOUIS  SAN  FRANCISCO  LONDON,  EN  G. 

PettiogellAodrews  Co.    Westjro  Electric  Co.  Wdstern  Electric  Co.    Central  Electric  Co.    Western  Electric  Co.    California  Electrical  Works.    Imperial  Electric  Supplies,  Lie". 


AUTOMOBILE  CHARGING  OUTFIT 


(41^=Kilowatts  Capacity) 

Combination  of  an  A.  C.  Induction  Motor  and  a 
Wagner  D.  C.  Generator. 

The  Alternate  Current  Motors  are  built  to  operate  on  104-volt  and 
208-volt  single-phase  circuits  with  either  60  or  133  cycles,  but  can  be  operated 
also  on  two-phase  or  on  three-phase  circuits. 

Motors  can  be  wound  for  any  voltage  up  to  500  and  for  any  frequency 
desired. 

It  is  important  with  these  motors  to  specify  accurately  the  frequency  of  the 
circuit  when  ordering,  especially  if  considerable  starting  torque  is  required. 

These  are  not  synchronous  motors,  and  do  not  produce  any  appreciable 
variation  or  fluctuation  in  tlie  voltage  of  the  circuit  upon  which  they  are 
operated.  They  can  be  connected  to  the  same  mains  as  incandescent 
lamps,  without  affecting  the  latter. 

WAGNER  ELECTRIC  MFG.  CO.,  stiouisj£ 


April  5,  1902 
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Columbia  Telephonel 
Manufacturing  Co. 

194-204  S.  Clinton  St.,  Chicago,  III. 


Switchboards  for  Magneto,  Central  Energy, 
Lamp  Signal  and  Multiple  Systems. 

Spring  jacks  are  removed  from  troublesome  position  in  switchboard 
proper  and  are  placed  on  switching  cords  in  lieu  of  plugs,  the  plug  being 
substituted  for  the  jack  in  the  board,  thus  reducing  number  of  spring 
jacks  used  from  80?  to  98f',  according  to  style  and  size  of  switchboard, 
and  placing  the  small  number  of  spring  jacks  remaining  in  a  position 
easy  of  access  for  inspection. 


COLUMBIA  MULTIPLE  SWITCHBOARDS 

require  but  50g  of  Multiple  factors,  cable  and  floor  space 
of  that  necessary  in  other  types  of  Switchboards. 


=^P  Complete  two  (2)  wire  metallic  circuit  used  from  switchboard  to  instru- 

-":  ment,  no  ground  being  placed  on   instrument  or  battery,  and  no  common 


3IAGXETO  SWITCHBOARD. 

(.Showing  Plug  in  Board  and  Jacli  on  Cord.) 


ties  on  circuit,  when  two  subscribers  are  connected. 
Complete  Double  Supervision  or  Cord  Circuits. 


THE  CONSTRUCTION  of  COLUMBIA  SWITCHBOARDS  Is  SUCH  as  to  RENDER  THEM  OUSTPROOF. 


"Magneto"  and  "Central  Energy"  Telephones 


OF    HIGHEST    EFFICIENCY. 


Combination  Lightning  and  Sneak  Current  Arresters. 


CENTRAL  ENERGY,  LftMP  SIGNAL,  MULTIPLE  SWITCHBOARDS 

NOW  IN  PROCESS  OF  CONSTRUCTION  AND  INSTALLATION: 

Waxahachie,  Texas  .  .  .  Switchboard  Capacity,  1,200  lines. 
Ennis,  "  "  "  1,200     " 

Norwalk,  Ohio,  "  "  2,400     " 


QUICK  SHIPMENT    OF    ORDINARY  REQUIREMENTS    GUARANTEED. 

=— -^=-^  ESTIMATES  PROMPTLY  FURNISHED  ==^=^=       Conililiiation  Lightning  and  Sneak  Current  Arrester. 
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EDISON  niNIATURE  LAHPS 

^                                 are  made  in  more  than 
W                                       10,000  Varieties. 

^^J^^jT           for  all  classes  of  work  in  Candelabra  and 
^                    Decorative  Lighting,  Multiple  and  Series 
^Hr'                    Burning  and  in  all  types  of  Battery  Lamps. 

fl^^                                                   Miniature  Sockets  and  Recejitacles^ 
J^^^                                                 X-Ray  Tubes, 

Dezuar  Bulbs  for  Liquid  Air. 

EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

Qeneral  Electric  CompaDy,  Harrison,  N.  J. 

0.  K.  Weatherproof  Line  end  House— 

full  line. 

Paranlte  and  Peerless  Rubber-Covered— 

lull  line. 

Roebllng'i  and  American  Steel  A  Wire  Co.'s 

Galvanized  Iron  Wire— 

fuU  line. 

Western  reposltorj'  and 

Cblcago  selllnp  agents 

for  everj'tblng  in  wires. 

no  Marconi  Wireless  business  here 

ELECTRIC    APPLIANCE     COMPANY,    WIRE    MERCHANTS,     ELECTRICAL 
SUPPLIES.       92      &      94      WEST      VAN      BUREN      STREET.       CHICAGO 

EMPIRE 
CLOTH 


HIGHEST  GRADE  ELECTRICAL  INSULATING  CLOTH.  Carefully  coated  with 
best  refined  linseed  oil  by  entirely  new  and  original  process.  Many  points  of 
superiority  over  other  makes.  Furnished  in  rolls  100  or  500  yards  long  or  any 
length  desired.    Send  for  circular. 

MICA    INSULATOR    COMPANY, 

"ORIGINATORS." 


NEW    YORK. 


CHICAGO. 


:^VOLT=AMMETERS, 

^''^  POCKET  SIZE. 

oc.cT  .  For  Testing  Batteries  and  Battery 
"i^t  Circuits,  Locating  Faults.  Ground*, 
I"    J  et«. 

Jf^.         RELIABLE.       ACCUEATa 
'      '^         Send  for  Circular. 

L.  M.  PiCNOLET. 
T8-80  CBrtlindt  gt,  NEW  YORK,  K.  T- 


TCLEPHONC     H«nniEON   745 


F.  B.  BADT  &  CO. 

CONSULTING   ENGINEERS   AND    EXPERTS, 


AGENTS  ron 

waSTON    INSTRUMENTS, 
WAffD    LEONARD    RHEOSTATS 
AMD    CIRCUIT   BREAKERS. 


1504Monadnock  Block, 
CHICAGO. 


Electric  Heating  Apparatus. 

SEN!  FOR  64-PAGE  CATALOGUE. 

"UNIT"  ENAMELED  RHEOSTATS 

The  simplex  Electrical  Co., 
Cambrtdgeport,    Mass. 

CHICAOO,    Monadnock    Block. 

Long  Distance  Phone  Central  2448. 

W.   H.   SCHOTT, 

ENGINEER  AND  CONTRACTOR, 

Specialties:  1220-21  Marquette  Building, 

Central  Station  Heating  Plants, 

Water  Works  Steam  Plants, 

Electric  Light,  Gas  and 

Street  Railway  Plants.  CHICAGO. 


^s'oxj  :x^E>E>r>  lori 


IlM'"1|iJ,Ui'.1'i''^WIi1^ 


Gale's  Commutator 
Compound. 


The  Only  Article  That  Will  Prevent  Sparking, 
will  keep  the  Commutator  In  good  candltlon  an*  prevent  euttlng.    Absolutely  will  not  gum  the  brashes. 
SOc.  per  stick.   S5.00  per  dozen     Bend  5Uc.  for  trial  etleb. 

FOB  SALE  BY  ALL  SUPPLY  HOUSES  OR 

Ku_|  EIII|B||    B    AA  Sole  JIannfaotnrers, 

•    fflCLCnnAn    «    UU>0    goa.  lOO   WasUnston  Htrept.      .     CHIOASO. 


SPRINGS  \ 


ALL  SMALL  SPRINGS  USED  BY  ELECTRICAL 
TRADE. 

THE  WALLACE  BARNES  CO., 

Established  1857.  BRISTOL,  CONN. 

COMPLETE   ASSORTMENT    HIGH    GRADE    SPRING    STEEL   ALWAYS    ON 
HAND.    SUBMIT  SAMPLES  FOR  PRICES. 


ASK  FOR  CATALOG  F. 


mM 


Don't  spend  spare  time  fhinklne 
what  you  migrht  be  if  your  salary  were 
doubled!  Doing,  not  thinkiDS,  will  make 
your  wish  a  reality.  Our  free  booklet, 
"Are  Your  Hands  Tied?"  tells  you  what 
to  do  and  how  to  do  it.  Thousands  have 
already  doubled  or  largely  increased 
their  salaries  by  following:  our  plan. 
Under  our  gruidance  you  can  do  the 
same.  Act  today!  I.  C  S.  Text- 
books make  it  easy  for  those  already 
at  work  to 

Learn  By  Mail 

nerhAnlcal.  Bt«iin,  ElectrlrBl.CWll,  ainlnR,  Tele- 
phone, and  TelegrAph  Engineering;;  Shop  snd 
Foncdry  Practice;  Mecfaaalral  Drawing;  Arehl- 
tectare;  Plumbing;  ghpet-flptal  Paltern  DraniaK; 
CkemUlry;  OrnHinenlBl  DpaiRn  ;  Lrtt«rlog;  Book- 
keeping; Slenographjr ;  Eagllth  Branehei;  Teaeh- 
fng;  LoeemottTe  KqiibIbb;  £leclrotharspeoUei| 
GerHsn;  Spanlih;  French. 
Circular  free.    State  subject  that  Interests  you. 

INTERNATIOKAL  CORRESPONDENCE  SCHOOLS, 
Box  1002.  SCKAITTON.  FA. 


THE  NATIONAL  CONDUIT  lb  CABLE  CO. 


rluirtielyrar* 
•I 


FOR  TELEPHONE,  TELEGRAPH, 
ELECTRIC  LIGHT  AND   POWER. 


BARE  COPPER  WIRE  AND  CABLE,  PAPER  INSULATED  CABLES, 

Executive  Offices.  Times  Building,  NEW  YORK,  N.  Y. 


CEMENT   LINED   PIPE   FOR   CONDUITS. 


REFLECTORS! 


■IX«VBB.PIiATEI> 

ailBROR 

BEFI.KCTOB8 

FOB 

INCANDESCENT 

Cl^Ct^TEBS. 


Made  Id  many  sizes  and  styles, 
with  prisms  if  desired. 


AVe  also  manufacture 

Silver  and  Opal   Glass   Inverted    Double  Cone 
Reflectors.  Chandeliers  and  Sun  Burners 

For  lighting  and  ven- 
tilating 

Churches, 
Theatres, 
Halls  and 
Public  Buildings. 

Street  and  Ornamental 
Slt,'n  Lamps  of  Every 
Kind  for  Oil,  Gas  or 
Gasoline,  llorder 
Lights,  liunch  Lights, 
Foot  Lights  and  Gas 
Stands  lor  Theatres. 


SEND  FOR  CATALOG. 


AMERICAN  REFLECTOR  &  LIGHTING  COMPANY. 

271-273  FRANKLIN  STREET,  CHICAGO,  ILL.,  U.  S.  A. 


HERE'S  A  "BEAUT.' 


OUR  PETITE 
ENCLOSED    PATTERN 

ARC  LAMP. 


EQUIPPED  WITH  AUTOMATIC 
CIRCUIT  OPENER. 


no  AMD  220   VOLTS 
AND  SERIES. 


THE  STANDARD  ELECTRIC  CO., 

1l3.WQ9UTI\lr<t.$lreet,  CINCINNATI,  OHIO, 


\m/ 
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FRANK  N.  PHILLPI8,  PresiOENT. 
C.  H.  WAGEN8EIL,TnEAsUREfl. 


cugcne  p.  phillips. 
General  Manaocr. 


C.  ROWLAND  PHILLIPS,  VicE-PRCB. 

o.  n.  hehihgton,  JR.,  seo. 


AMERICAN  ELECTRICAL  WORKS, 


PROVIOEMCE,  K.  I. 

BAREAND  INSULATED  ELECTRICfIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

americanite,  magnet,  office  and 
annunciator  wires. 

CABLES  FOR  AERIAL  «ND  UNDERGROUND  USE. 

New  Vobk  Store,  W.  J.  Watson,  26  Conlandt  St. 
Chicago  Store,  F.  E.  ponohoe,  82  Lake  St. 

Montreal  Branch,  Eugene  F.  Phillips'  Electrical  TVorks. 

MAIN  OFFICES  AND  FACTORIES,  PHILLIPSDALE.  R.  I. 


Bullock  Electric  Mfg.  Co. 

DISTRICT  OFFICES. 

BOSTON  70  Kilby  SI. 

NEW  YORK St.  Paul  BIdg. 

PHILADELPHIA North  American  BIdg. 

BALTIMORE 8-10South  St. 

PITTSBURG 2i9  Lewis  Block. 

BUFFALO     676  Ellicott  Sg. 

CLEVELAND New  England  BIdg 

ATLANTA 221  Eguilable  BIdg. 

CHICAGO 1625  iviarquelte  BIdg. 

ST.  LOUIS 2017  Locust  St. 

MEXICO 12  Primera  Humboldt. 

N6W  ORLEANS 307  Magazine  >t. 

MONTREAL Merchants  Bank  Hdg. 

DENVER 261   Comnado  BIdg. 

SAN  FRANCISCO 519  Mission  St. 

SPOKANE 603  Sprague  Ave. 

OMAHA BIS  First  NafI  Bank   BIdg. 

LOUISVILLE 518  W     Main  St. 

CINCINNATI E.  Norwood,  397 


Six  Y.irs  with  Genertl  Electric  Company. 

THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  66  Broadway,    •    NEW  YORK  CITY. 

PateM  Ctutet.        Pitent  Solloltln(. 


PHOTOGRAPHS 

Have  you  placed  any  Plants,  Ma- 
chinery, Etc.,  in  or  near  New  York 
that  ycu  wish     photographed  ? 
C.  L.  THOMPSON, 

Special  Photographer.  1705  3rd  Ave.,New'York, 


/fmE-mpiwy 
coMMU-mMlj 

.  BRUSH  -M 


There's  No  Friction 

with  the  Fibre-Graphite  Commutator  Brush. 
Being  90  percent,  pure  graphite,  it  insures  low 
resistance,  no  sparking  under  a  varying  load,  and 
longer  wear.  TLere  is  no  greasing  required. 
The  Fibre-Graphite  is  therefore  the  most  eco- 
nomic brush  on  the  market.     Send  for  price  list. 

HOLMES  FIBRE-GRAPHITE  MFG.  CO. 

SISSWakefield  St., Germanlown,  PHILADELPHIA. 


Faries  Adjustable  Holders, 

PORTABLES,  SHADES,  ETC. 


CATALOCUE  NO.  8  just 
Issued  will  be  mailed  up- 
on application. 


ABB  FA3ni,rAB  TO 
AliE,  EfiECTBICAX 
P£OPIi£. 


FARIES    MFG.   CO.,  Decatur,  Illinois. 


w 


Mr.   Perfect  Safety^ 

has  been  a  most  important  factor  in 
making  the 

StombBugh 
Guy  Anchor 

as  popular  as  it  is.  Perfect  Safety 
is  one  of  the  Storabaugh's  strongest 
points  of  superiority.  Mr.  Safety 
wanted  facts,  so  he  went  to  Prof.  R. 
C.  Carpenter,  of  Cornell,  and  had 
him  test  the  various  sizes  of  Stom- 
baugh  Anchors.  He  was  surprised 
at  their  immense  holding  power.  A 
5-inch  anchor, 40  inches  in  the  ground, 
holds  5,900  pounds;  a  5-inch  anchor, 
same  depth,  6,600  pounds;  an  8-inch 
anchor,  same  depth,  9,000  pounds. 
Other  sizes  in  proportion.  At  greater 
depth  there  is  a  corresponding  in- 
crease in  holding  power.  These 
figures  should  satisfy  every  Tele- 
phone, Telegraph,  Electric  Light  and 

Street  Railway  Co.  who  wish  their  -poles  proJ>erly  anchored,  of 
the  perfect  safety  of  using  the  Stombaugh.  No  one  doubts  its 
fflSciency,  durability  and  reliability.  Every  user  indorses  it. 
Better  investigate  further.  It  will  mean  a  great  saving  to  you. 
Price  is  right.     Write  us.     All  Supply  Houses  carry  them. 


W.  N.  Matthews  &  Bros., 


603  Carleton 
Bui'dlDg, 


St.  louis,  Mo. 


'•'^--'--'•■Iii  iM  r"*^'^  iiilii^iiii    '    *-^ -' 


I  RESIN    SOLDER  I 

«  IN    ANY    QUANTITIES.  4 

S  WRITE    FOR    PRICES. 

»  KELLOGG  SWilCHBOARD  &  SUPPLY  CO.,  229  So.  Green  St. 

I  CHICAGO.  «: 

%  t 


IMPROVED 

WARREN 


k  ALTERNATOR 


2,000  LIGHTS^ 


SANDUSKY 

OHIO 


NATIONAL  CODE  STANDARD 

"0.  K,"  leatlierproot  Wire, 
Slow-BuriiDg  Weatherprool 
and  Slow-BnrniDg  Wire, 

Prices  and  Samples  on  Application. 

Phillips  Insulated  Wire  Co., 

Office  and  Factory:  PAWTUCKET.  R.  I. 


EDISON     PRIMARY    BATTERIES. 


FOnMEflLY    KNOWN     AS      COISON-LALANDC 


POH    GAS   ENQINCS, 
SLOT      MACHINEB, 
AUTOMOBILES 
RAILROAD   SIGNALS. 
CnOSSING    BELLS, 
SMALL   MOTORS, 
KTO, 


CONSTANT     CURRENT 
NO    LOCAL   ACTION. 
WILL   NOT   FHEEZC 


CELLS  FOR 
POnTABLC 
WORK. 


FULL    DESCRIPTION     IN     BOOKLET    NO.    4. 

EDISON    MANUFACTURING    COMPANY, 


.   ORANGE.   NEW  JEHBEV.  U.  8.  A. 


OFflCE,   ea   CHAMBERS  STREET. 


J   OFFICE,   14.&  WABASH   AVI 


H 
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VTAXTED.   FOB  SAI.E    and 

similar  WA>T  COLCJiS  adiertist- 
rmnts  ijo  zuords  or  Uss),  Stjo  an 
insertion :  additional  -words  jc  each. 
POSITIOX  WAXTED  advertise 
mmis  ijo  XL'ords  or  Uss\,  S^  00  an  in- 
heritors:   additional  words  2C  cjch. 

POSITION     WANTED. 

A&  sui>erlQt*;D«ieni  of  llehtlnff  and  power 
pUat.  I  tborougbly  ander^und  alicrnaiine 
and  direct  current  machine!..  long  distance 
irmii'?iiil*->lon.  all  classes  of  con«-iniction  work 
(loslde  and  ouuldeL  rewinding  transformers 
andannature>  and  tbe  care  of  meters  and  arc 
Ump6.  Hare  bad  ISyears"  experlenctis  soper- 
Inteadent  mod  manager  and  am  a  flm-cUss 
mecbftolc.  Plrst  cl&»  references.  Address 
BOX  43.  care  Weatem  Electrician.  51'-t  Mar- 
quette Bldg.,  Cblcago 


FOR  SALE. 

One  Iron  tripod  electric  tower  125  feet  bigh, 
nr^t-cl&ss  condition;    one  Warren  alternator, 
16.000  altematlons:  100  K.  W.  new  rotor. 
COKSIC.\NA    GAS    A     ELECTRIC    CO.,     Cor- 
slcana,  Texas. 


MOTORS  WANTED. 

/jO*I    ^olt    Motors,   from    two    to    fifteen 
horse  power, 

ROSE  ELECTRIC  CO.,  St.  Louis,  Mo. 
INSTRUMENTS  WANTED. 

Voit  mf.ers  and  ammeters  of  reliable  mana- 
facture.    ROSE  ELECTRIC  CO..  St.  Louis.  Mo. 


POSITION     WANTED. 

"  A«  sui^erlntendent  and  electrician  of  telephone 
exchange.  I^fer  an  exchange  that  Intends  re- 
building and  Is  In  need  of  a  tboroueb  telephone 
man  of  prmctlcal  and  technical  ability.  Have 
good  position  at  present  but  am  not  satlsQed; 
am  married  and  have  bad  broad  experience  In 
both  Independent  and  Bell  flelds.  Address  BOX 
47.  care  Western  Electrician.  510  Marquette 
BalldlDp  ("blratro 


POSITION     WANTED. 

By  young  man  of  24.  as  electrician  or  to  take 
charge  of  small  plant.  Technical  edacation  ; 
experience  with  direct  and  alternating  current. 
Best  of  references.  Address  KOX  99,  Union, 
Iowa. 


Notice  to  Contractors. 

Notice  1=  hereby  given  that  bids  wiii  be  re- 
ceived by  tbe  Board  of  SupervLsors  of  Hinds 
Countv.  Mississippi,  at  tbe  reg^ular  meeting  of 
said  Board,  at  Raymond,  in  said  County  and 
SUte.  on  the  first  Monday,  the  7th  day  of  April, 
1902.  for  heating,  plumbing  and  electric  wiring 
of  the  new  Courthouse  at  Hinds  County,  now 
beln?  erected  In  the  City  of  .lackson.  in  said 
County  and  State,  according  to  plans  and  speci- 
fications on  file  In  the  office  of  the  Clerk  of  the 
Chancery  Court  of  said  County  In  the  City  of 
Jackson.  Tbe  BoarJ  reserves  tbe  right  to  reject 
anv  and  all  bids. 

W.  W.  I>OW>'iyG. 

Chancery  CTert. 


POSITION     WANTED. 

Up-to-date  practical  and  technical  telephone  | 
engineer  of  both  Bell  and  lodependent  experi- 
ence wishes  to  change  companies.  Prefers  new 
concern  whose  line  of  apparatus  and  circuits  Is 
Incomplete  or  not  bcgnn.  Understands  thor- 
ouKbly  tbe  deslg^nlng  and  building  of  both  cen- 
tral energy  and  multiple  app>aratus:  can  show 
first-class  results  of  past  en^neering.  Address 
BOX  48.  care  Western  Electrician.  510  Mar- 
quette Ballding,  Chicago. 


WANTED. 


A  first-class  lineman  to  work  in  the  Black 
Hills,  South  I>akota.  Must  be  experienced  and 
competent  to  work  on  high  voltage  live  line; 
itober  and  industrious.  State  age,  experience, 
married  or  single  and  wages  wanted.  Steady 
employment.  Address  BOX  49.  care  Western 
Electrician.  510  Marquette  Building,  Chicago. 


WANTED. 


Foreman  for  -Aioiiint;  room  ofmotormann- 
facturlng  shop.  Only  an  armature  winder  of 
extensive  expenence  need  apply.  Executive 
ability  and  good  character  ab  olute  requisites. 
The  best  of  armature  winders  can  secure  a  per- 
manent and  remunerative  position.  Address 
BOX  50,  care  Western  Electrician,  510  Mar- 
quette Bldg.,  Chicago, 


WANTED. 


Names  and  addresses  of  those  who  don't 
know  it  aU  but  would  be  glad  to  learn  bow  to 
Increase  several  hundred  per  cent  the  life  of 
poles,  cross-arms  and  other  wood  liable  to  de- 
cay. If  Interested  send  your  address  to  United 
States  Paint  Company,  P.  O.  B0.\  2149,  >ew 
York,  N  Y. 


200  HEW  10  VOLT  BAHERY  MOTORS. 

Wilih-i  Sou  t  Co..  VA  WuUiitMi  St.,  Nnruk,  N.  J. 


NOTICE. 

Bids  will  be  received  by  the  Board  of  Com- 
missioners of  Parke  Countv.  Indiana,  np  to  2 
o'clock  p.  m..  May  7,  1902.  for  wiring  the 
court  house  for  el^tric  lights  and  for  flxtnres 
for  same.  Plans  and  specification  on  file  at 
auditors  office  at  EockvUie,  Indiana.  Bids 
received  for  wiring  and  fixtures  separately. 
Bond  required  with  bid.  Tbe  right  to  reject 
any  and  all  bids  reserved. 

S.   A.    PIKE, 

Auditor     Parke    County,     Indiana. 


AS  SIMPLE  AS  ITS  NAME. 


The  Telephone 

By  J.  E.  HOMANS,  A.  M. 

352  pages. 

aoth.  Price  $J.OO. 


An  ap-to-date,  practical  treatise  on  the 
construction,  theory,  installation,  care 
and  management  of  telephones  and  their 
appliances. 

Sent  prepaid  on  receipt  of  price. 

Electrician  Publishing  Co., 

510  Marquette  Building,        Chicago,  III. 


Real    Bargains    In    Second-hand    Dynamos    and    Motors. 

Thorijuiiblv  overhauled.  te.sted  and  guaranteed  as  good  as  new, 
HCvolt,16C.  V  Uvnanios-50Jl2hi.SJO;  40  light.  %-if>:  SOIlghl,  S7(i:  20  light,  %hiy.  16  llRht, 
130.  110  volt  Motors— IH.  P..  «90;'3  II.P.,?«0:  2U.  P.,i50;  1  H,  P.,«30  220  volt  Motors— 15  H. 
V.  "Eddv,"»160:  12  H,  I'.  •  Eddy,'»140:  10  II.  P.  •■  Detroit."  SUO;  7i4  H.  P.  ••  Detroit  "  «95: 
4  H.  P.-Amber."  tJio:  3  H.P.  •  Amh*r.  ■  »70:  2  H.  P.  -Eddy.- 450:  2HH.P.  "ChlcaBO.'JSO.  500 
volt  Motors— 4  II.  r.  ■Amber  "JlOO;  3  H.  P  ■'AmbC','t85.  Plating  nynamos- J, 2ikj  gal,  ■•Amber" 
(new. .J12.'i:  3110  gal.  ■Zucter  A  LevUl.^  845:  100  gal.  •' Eddy,"  S35;  50  gal.  "  Eddy,- «25.  Arc 
Lamps— 100  ei-i  ampere  ■■Ijmsb.'^  standard  (perfect).  94  each.  A  fall  variety  ff  batter}- and  fan 
motors  and  Instrumentj:  every  machine  gtiaranteed  and  ready  for  delivery.  We  will  pay  yoa  full 
value  and  spotcash  foryour  old  machinery  of  ?ny  description  and  quantises.  Electrical  repairs 
prompi.and  reasonable.    Amber  Electric  Mfg.  Co.,  Department  A,  60  W.  Monroe  St.,  Chicago, 


regory: 

ELECTRIC  CO. 


■5^-62  5  CLINTON  5T.  CHICAGO 

Recognized    Headquarters   for    Dynamos,    Motors, 

Meters  and  Transformers  for  immediate  delivery. 

FOR  SALE. 

One  110  k.  w.  Eddy  MaltipoUr.  150  volts. 

One  1*5  k,  w.  Thompson  Kjan  M-  P.,  ZSOTolt«, 

One   (52  I(,  w.  Thomson-Hoo'ton,  250  volt«,  DM. 

Oneiooic.  w.  Geoer*!  Electric  MaItlpolar,500To!t«. 

Three 90  k.  w.  Qea«ra.I  El6<:trtc  Haltlpolar.  600  toIw. 

One  62  k.  w.  Thomson-HoiutoR.  1X2,  600voltfl. 

Two  100  k.  w.  WeatlQehoaae  Moltlpofar.  I25vi,]u. 

One  100  k.  w.  Triumph  Multipolar.  125  volt*. 

One   80  k.  w.  Triumph  Multip<^.tftr.  125  volta. 

One   SOk.  w.  Eejetone  Maltlpolar.  12;&  volta. 

Oa«  <Sk  vr.  OflLeral  Ele<rCric  HoltlpoUr.  12S  volts. 
Large  etock  of  smaller  machlnee. 
Send  for  our  Monthly  Bargain  Sheet  witb  net 

prices  on  machines  In  stock  at  our  worKs.     All 

apparatus  fully  guaranteed. 


SECOND-HAND 

Dynamos  and  Motors. 

We  invite  correspondence 

with  those  wishing  to 

buy  or  sell. 


SCHUREMAN  &  HAYDEN, 

140  S.  Clinton  St.,  Chlcaio. 


i.ii!iMiBiiamziJitHJH['lilJ 


U.S. METAL  POLISn 


PCLISHE5  ALL  METALS.   3^,i:«e-t 


lAKES     MEW.  Docs 

all   over    tmc 
Dimples   sent 

Geo.W.  Hoffman 

Z9S  E  Wi^M.N5To..ST_Noift>.:P: 


CORLISS  ENGINES. 

Rebuilt  and  Ready. 

920  H.  P.,  Uxfi  George    H.    Corliss. 
EO  H.  P.,  26IS0  Lane  &   Bodlej-   CorllES. 
SK  H.  P.,  24x18  St,  Lonls  Corliss 
*00  H.  P.,  24x42  St.    Lonls   Corliss. 
aCiO  H.  P.,  20x48  Harris   Corliss. 
7»/l  H.  P.,  20x48  WhMlock    Corliss. 
2rj0  H.  P.,  lSx35  Slooi    City    Corliss. 
180  H.  P.,  16x42  Harris  Corliss. 
IK)  H.  P.,  16x42  Hamilton   Corliss. 
150  H.  P..  14x42  AlUs   Corliss. 
125  H.  P.,  14x24  Cooper  Corliss. 
100  H.  P.,  12x38  Harris   Corliss. 

AUTOMATIC  ENGINES. 

2S0  H.  P..  13    and    20^4x15    Armlngton    and 

Sims  cross-compoond. 
175  H.  P,,  ]i)%  and  ISili  Williams  Tandem 

compound. 
130  H.  P.,  15x14    IdeaL 
125  H.  P.,  1414116   Elce. 

BOILERS. 

1 560  H.  P.   Heine    Safety,   UO  lbs.   steam. 
10   80  H.  P,  60x16  Tnbnlar,  90  lbs.  steam. 
A21  Apparatas  Fully  Chtafaateed. 
Write  for  Slock  List  .No.  15. 

W.     W.     WHITEHEAD     COMPANY, 
Davenport,  Iowa. 


PLACE    YOUR 

"Want"  and  "For  Sale" 
advertisements  In  the 

WESTERN  ELECTRICIAN. 

Immediate  Returns. 


TO 
THE 


GREAT  NORTHWEST 


The  WUconsin  Central  Ry.  will  ukevou  there 
In  proper  shape.  Dsilv  trains  at  conrenienl 
hours  lea.ve  Chicago  from  Central  Station.  12th 
St.  aod  Park  Bow  (Lake  Fromj.  (or  St.  Paal. 
Winneapolts,  Ashland,  Dolaih  and  the  North- 
west. Pullman  Sleepers  are  attached,  and  meals 
in  dining  cars  are  served  a  la  carte.  Nearest 
ticket  agent  can  give  you  further  Information. 

JA8.  C.POND, 

Genl  Pass.  Agent, 

Mliwaakee,  Wis. 


COBLISS  BNGINTIS. 

28x48  AIUs. 
22x48  Harris. 
lSi42  Allls. 
14x36  Bates. 

ilEDIUlI    SPEED   AUTOMATIC. 

1  30O  H.  P.  Enckeye,   style  B, 

2  300  H,  P,  17x30  WllUams. 

HIGH   SPEED  AUTOMATIC. 


13x12  Ideal, 
12x13  Ball. 
12x18  Taylor. 
10x10  IdeaL 

"I  9  New  York  Safety. 
10x12  Erie   City. 

Writ*  for  our  new  Price  I.ist  Xo.  49,  just  out. 


UAILWAT   GEXERATOBS. 
2  ITa  K.  W.  Edison    bipolar. 
1 130  K.  W.  Trlnmpli. 
2  100  K.  W.  Bdiscn   bipolar. 

ALTERNATORS. 
4  100  K.  W.  Westlnghoose. 
2  120  K.  W,  Slattery. 
1   60  K.  W.  General  Electric 
1  50  K.  W.  National. 


IIO-VOLT 
2  65  K.  W.  Jenny. 


GEXERATOBS. 


2  60  K.  W,  Thompson-Eyan,    10    poles. 
I  60  K,  W,  Siemens  &  Halske, 
1  60  K.  W.  Thomson-Honston- 
1  50  K-  W.  Western   Electric 


ILLINOIS     MAINTENANCE    COMPANY, 


E.  H.  CHENEY,  Manager. 


204  Dearborn  St.,  CHICAGO. 


THOROUGH  INSPECTIONS 

AND 

jorance    against    Loss   or     Damage    to 

Property  and    Loss   ol  Lite  and 

Injury  to  Persons  caused  by 

STEAM    BOILER    EXPLOSIONS. 

J.  M,  ALLES,  I>reiiaent, 
WM.  E.  FEANKLiy,  Vice-President, 
F,  B,  ALLEK,  Second  VIc»-Presldent, 
J.  B.  PIERCE,  Secretary, 
L,  B,  BBAINERD,  Treasurer. 
L.  F.UlDDLEBBOOK.Asst.  SicreUry. 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

B  tXD  F  IK  CIECULAB  XSD  PBICES. 

THE  LEClANCHE  BAHERY  CO., 

Ill  to  117  East  131st  St.,  N.  Y. 


CHICAGO    EDISON   COMPANY   REPAIR   SHOPS 


Machine  and  Carpenter 

Worker  All  Kinds 

Correspondence    Solicited 


76    MARKET    STREET,   CHICAGO.       TELEPHONE    MAIN 

OPEN    DAY   AND    NICHT. 


FIRST-CLASS    EQUIPMENT   THROUGHOUT. 


Dynamos  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instruments. 
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The  Soul  of  the  Telephone  is  the  Transmitter  and  Receiver. 


Transmitter  Specificalioas. 


Showing  tubii'ar  carbon  retainer  and  and  mica  diaphgram,  thus 

dtsit€DsiDg  with  the  antiquated  manner  of  using 

rags  and  corn  planters. 


Back  view  and  inside  of  Transmitter. 


I;ack  electrode  of  earlx)n 

mounted  on  heavy 

metal  disc. 


Front  electrode  mounted 

OD  metai   disc  and 

mii-a  diaphgram. 


The  general  construction  results  Jn 
producing'  an  exceptional  vibratory  -ef- 
fect which  gives  a  volume  and  force 
of  sound  waves  which  renders  this 
transmitter  especiallj-  effective  for  long 
and  severe  use. 

The  pitch,  quaUty,  tones  and  harmony 
of  sounds  are  reproduced  with  the 
most  scrupulous  fidelity. 
'"The  most  total  absence  of  momen- 
tum of  the  diaphragm,  by  which 
counter  forces  are  engendered,  ren- 
ders clear  enunciation  without  echo 
the  results  of  reflection."' 

Each  transmitter  numbered  consecu- 
tively. 

Nothing  cheap  enters  into  the  con- 
struction. 


I  Heavy  Cast  front  plate, 
engine  lathe  turned. 

Double  solid  bacl<  sliells  of 
exceptionally  heavy  metal. 

Four  auxiliary  dampening 
springs. 

Dainpening  springs  so  ar- 
ranged as  to  place  dia- 
phragm in  a  uniform  state 
of  stress. 

Diaphragm  always  alert 
and  responsive,  rendered 
especially  so  by  auxiliary 
springs.  "Diaphragm  al- 
ways in  tune." 

Diaphragm  made  of  metal, 
and  fitted  in  a  recess  on  in- 
ner edge  on  lace  of  inner 
metal  shell  and  held  uni- 
formly around  its  entire 
circumference  by  c.\st 
front  plate  and  firmly  at- 
tached to  the  inner  shell  by 
three  heavy  machine 
screws. 

Tubular  retainer  for  car- 
bon elements. 

Xo  fabric  of  any  character 
used. 

Double  diaphragm,  outer 
one  of  heavy  metal,  inner 
one  of  MICA. 

Mica  diaphragm  is  secured 
permanently  to  tubular  car- 
bon retainer. 

Highly  polished  carbon 
electrodes,  electrically 
welded  to  metal  plates. 

Back  aiid  front  electrodes 
are  of  polished  carbon  (no 
greas}-  metal  such  as  alum- 
inum nor  flimsy  plated  wire 
screen). 

Arrangeinent  of  electrodes 
in  tubular  carbon  retainer 
precludes  any  possibility  of 
packing. 

Xo  soft  rubber  parts  to  be- 
come vulcanized  and  in- 
operative. 

Lock  nut  adjustment. 

Will  give  perfect  results 
with  heavy  battery  current 
without  heating  or  arcing, 
thus  overcoming  the  an- 
noying local  sounds  which 
others  are  subject  to. 

Imported  Diamond  granu- 
lar carbon  of  intense  hard- 
ness and  uniform  size. 

Perfect  articulation  and  re- 
peats with  the  utmost  in- 
tegrity the  timbre,  modula- 
tions and  characteristics  of 
the  voice. 

Appearance,  efficiency,  ma- 
terial, workmanship  and 
cost  of  maintenance  make 
our  transmitter  ideal. 


Receiver  Fpecifications. 


Double  shell — inner  one  of 
metal ;  outer  one  of  hard 
rul5ber. 

Adjustment  all  in  the  metal 
parts. 

Change  in  temperature 
does  not  aft'ect  it. 

Imported  Swedish  magnei 
steel. 

Imported  soft  Swedish 
iron  pole  pieces. 

German  silver  pole  heads, 
brazed  to  pole  pieces  and 
nickel  plated,  pole  heads 
form  a  magnetic  shunt. 

Heavy  I  C  bright  metal 
diaphragm  (not  ferrotype). 

Silk  insulated  magnet  wire 

Magnet  spools  wound  to 
120  ohms. 

Four  auxiliary  German  sil- 
ver dampening  springs. 

The  only  receiver  having 
dampening  springs, 

Springs  counteract  mag- 
netic tendency  to  buckle 
diaphragm. 

Diaphragm  always  alert 
and  responsive  on  account 
auxiliary  springs  relieving 
the  magnetic  stress. 

Permanent  magnets  of 
the  horseshoe  type. 

Magnet  has  twice  as  many 
lines  of  magnetic  force  as 
any  other. 

Heavy  cast  engine  lathe 
turned  cup  (not  stamped). 

Seamless  brass  tubing  en 
closing  magnet,  brazed  to 
cast   cup. 

Saw  tooth  and  lock  nut 
binding  posts. 

Either  concealed  cord  ter- 
minals or  exposed  connec- 
tions. 

Adjustment  made  without 
remo\ing  the  ear  cap  or 
diaphragm,  the  only  way  to 
obtain  a  perfect  adjust- 
ment. 

Responds  perfectly  to  the 
faintest  whisper,  also 
smooth  and  pleasant  to  the 
most  powerful  impulse. 

The  shells  of  this  receiver 
COST  three  times  more 
than  any  other. 

The  rigidity  and  strength 
of  mechanical  parts  are  un- 
surpassed. 

Each  receiver  numbered 
consecutively. 


Inside  end  view  of  Receiver,  sliowing 
auxiliary  S|trings. 


Magnet' spools  wound 
and  mounted  on 
horseshoe  magnet. 


Complete 
Receiver. 


Accurately  adjuslcfl  and  given  a  most 
severe  test. 

Magnets  aged. 

Heavy  rubber  insulated  wires  Icadin.g 
from  terminals  to  magnet  spools  and 
paraffined  thereto. 

No  acid  is  used  in  soldering. 

Layer  of  heavy  silk  insulated  wire  for 
outside  winding  on  magnet  s])0ols, 
thereby  lessening  the  possibility  of  a 
burnout. 

Magnet  wire  wound  in  straight  and 
even  layers,  not  promiscuously. 

^lagnet  spools  can  be  removed  from 
horseshoe  magnet  as  a  unit. 


Swedish- American  Telephone  Company,  Chicago,  III. 


26 


WESTERN    ELECTRICIAN 


April  s,  1902 


STERLING  POLE  HOUSES 


#/ 


The  Sterling  Electric  Company. 


Main  Office  and  Factory, 
LAFAYETTE,  IND. 


Branch  Office,  1260  Monadnock  Block, 
CHICAGO,  ILL, 


BOSTON  CABLE  CLIP 

THE  STANDARD  EVERYWHERE. 


ADJUSTABLE  TO  ANY  SIZE  CABLE. 

STRONGEST.     SIMPLEST.     BEST. 


CHASE-SHAWMUT  CO., 

BOSTON, 

SOLE   MANUFACTURERS. 


CHICAGO  FUSE  WIRE  &  MFG.  CO. 


KOKOMO  TELEPHONES 


^A/III  Sa-tlsfy  YOU. 

NOTHING  IN  FRONT  OF  THEM. 
'Writs  US  for  particniara. 

KOKOMO  TELEPHONE  &  ELECTRIC  MFO.  00., 

iS:  KOKOMO,  IND. 


Fase  Wire,  Foro  I.|nkn, 
Telephone  Fuhbm, 
Faae  Itlnckn. 


CHICAGO  FUSE  WIRE  A.  MFC.  CO., 

358    DEARBORN    8T«EtT      CHICAGO. 
BS3    BROADWAY.    NEW   YORK. 


Continental  Telephone  Construction  Co. 

GENERAL  CONTRACTORS  FOR  TELEPHONE,  ELECTRIC 
LIGHT,  HEAT  AND  POWER  PLANTS. 

TACOMA  BLDC,     CHICAGO. 


A  dollar  is  made  up  of  100  good  cents. 

An  hour  contains  60  valuable  minutes. 

You  will  show  good  sense  and  save  valu- 
able minutes  by  using  one  of  our  direct- 
reading  ohmmeters. 

Our  ohmmeters  are  acknowledged  the  best. 


r.  B.  SAGE 

123  LIBERTY  ST.. 


BRO.. 

NEW  YORK. 


There  is  No  Higher-Class  india-Rubber  Insulation 
For  Wires  and  Cables  than 

HABIRSHANA/. 


Authorized  Manufacturers  of  th* 


Anr-rix    f-i-exibui 


T*JI 


'XA/IRI 


The  India-Rubber  and  Cutta-Percha  Insulating  Co. 


Sales  Office, 
I  5  Cortlandt  St.,  New  York. 


MAIN  OFFICE,  Glenwood  Works, 

YOMKI 


;rs,  im.  y. 


(10928) 
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BELL  TELEPHONE 
MANUFACTURING  GO. 


BARABOO,    WIS., 

Make  a  specialty  of  remodeling  apparatus 
bought  several  years  ago,  which  was  then 
out  of  date,  using  your  old  coils,  generator, 
transmitter,  ear  trumpet,  etc  ,  putting  every- 
thing in  first-class  shape  in  latest  style  cabinet 
at  a  very  small  cost.  Either  Arm  Phones 
or  otherwise.  If  you  want  your  old  phones 
remodeled  like  this  cut,  write   us   at   once. 


WE     TRADE,     BUY     OR     SELL 

PHONE  No  I-BELL  OF  BARABOO.  PHONES    OR    SWITCHBOARDS. 


Telephone  Troubles 

ARE  UNKNOWN  WHEN  OUR 

CENTRAL  ENERGY  SYSTEM 

Is  Installed  in  Your  Exchange. 

Ti      IT  REPRESENTS  THE  HIGHEST  TYPE  OF  MODERN 
I         TELEPHONE  APPARATUS  AND  IS  PERFECT 
IN  EVERY  DETAIL. 

Our  Line  of  TELEPHONES,  SWITCH-IOARDS, 
PROTECTIVE  DEVICES  is  Compiete. 


No.  34  Central  Energy  Telcphi 


AMERICAN  ELECTRIC  TELEPHONE  CO., 

36-58  W.  Jackson  Boulevard,        CHICAGO,  U.  8.  A. 


INTERNATIONAL       LONG  SPRINGS 


KEY 


^PATENTED 


PRICE  ON  APPLICATION. 


avoid  breaking. 

DOUBLE  MOUNTING 

Saves  key  shelf  space. 
Requi  cs  one  key  cable  only. 

Especially  adapted  for  large 
multiple  and  trunking 
boards,  where  the  proper 
number  of  keys  on  small 
key  shelf  is  desirable. 

GERMAN    SILVER    SPRINGS. 
PLATINUM  CONTACTS. 

TELEPHONES  Zt^l^JZV.f!'- 

rril*,;ic'rng  switohboards 


FOR  ANY  SIZE  EXCHANGE. 


INTERNATIONAL  TELEPHONE  MFG.  CO., 

HIRRISON  AND  GlIIITON  STS.,  CHICIGO,  U.  S.  I. 


THE    IMHROVED 

GRIGGS  DESK  TELEPHONE 

HOLDER  AND  BRACKET. 

(Patent  apiilled  for.) 
It  l3  IndiBiK-naiible  to  every  one  using  a  telephone 
onaile»k.  Saves  Its  coat  a  dozen  tliiies  ovtr.  Is 
both  a  time  and  money  saver.  Saves  time  and 
trouble  of  Itftinp:  plione  nit  desk  when  looking  it, 
or  placing  on  desk  alter  being  unlocked.  No  neces- 
sity Tor  uainpf  desk  ulide  as  holder,  and  ih'us  pre- 
venting access  to  drawers.  No  handling  oC  phono 
nt  all  necessary.  No  more  accidental  upsetting 
and  breaking  oT  phone,  as  onr  Improved  telephone 
holder  prevents  it  all .  Tour  telephone  instantly  in 
plaro  when  needed,  and  just  as  quickly  out  or  the 
wnv  \v\\fn  ii-^r,  wnnfp.!.  Um  merit  i-.u-t  iiliifjil  nt 
once  to  ever>-  tcleiihonr  user.  Price  ia.Ofl,  Block  ja- 
panned; ri.r.n.  (i\i,li/i-^l, -■"pp.i-llnish:  K.W.  nickel 
plated.  (Juiiiniittfil  i"i.'i\.'  -iliKraction.  Can  he 
iidjnstcd  tn  lit  anv  ^i/i  hii>.\  Hi  scon  nt  to  the  trade, 
l.ociil  reiirL'.-ieiiliit.iv..s  wiuilrd  in  every  eil  y  of  the 
I'nUed  Sliiti-s. 

THE  GRIGGS  MFG.  CO..  79  Filth  Ave..  Chicago. 


CHICAGO  PAY  STATIONS 


Earn  Dividends. 

Unique  Points  Giving  Exceptional  Value. 

Muffler — Shuts  off  5c.  gong  signal  on  return 
of  lever. 

Combination  Lock  on  cash  compartment. 

Rejector  Pocket  —  Coins  deposited   in   wrong 
slot  are  at  once  returned. 

Security  —  One-piece  cast  iron  case.      Cash 
drawer  flush  with  case  front. 

Mounting  Plate — Enabling  you  to  attach  ma- 
chine to  any  style  set. 

WRITE  FOR  CIRCULAR. 

Chicago  Pay  Station  Co. 

130  LaSalle  Ave..  CHICAGO,  ILL. 


Don't  Travel 


TELEPHONE 


It  Saves  Time  and 
Expense  and  Ac- 
complishes the  same 
Purpose.  Business 
and  Residence. 


CHICAGO  TELEPHONE  CO. 

203  Washington  Street.       96  State  Street. 


New    Standard    Specialties 


When  looking 

for    long    life 

on  telephone 

work,  try 

our  No. 5 

NAVY   SPECIAL. 

There's 

I  nothing  like  it. 

Any  style  or 

size  to  order. 


DRY  CELL. 


ELECTRIC  FLASHLIGHT  Ko    I. 

A    RELIABLE    LIGHT    AT   ALL   TIMES. 

Patents  Applied  for  In  LI.  S.,  France  and  England. 


SEND    FOR    CIRCULAR    AND     PRICES. 

WILLIAM 

No.  40  VESEY  STREET,  NEW  YORK  CITY. 


ROCHE, 


The  "AUTOGAS'' Dry  Battery 
FOR  Portable  Service 

For  Automobiles,  Launches  and  all 
Ignition  work  where  compactness 
is  a  requisite. 
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No.  99.     MAGNETO  CALL  PHONE. 

SERIES    OR    BRIDCINC. 


We  make  the  highest-grade  Magneto  Call  Telephones  and 
Switchboards  on  the  market. 


No.  29.     AUTOMATIC  BUTTON  SWITCH 

INTERCOMMUNICATING   TELEPHONE. 


Send  for  BULLETIN  No.  10,  illustrating  the  most  complete 
line  of  High-Crade  interior  intercommunicatine  appa- 
ratus you  have  ever  seen. 


COUCH  &  SEELEY  CO. 

24-28  BiNFORD  St. 

BOSTON,    •    MASS. 


No.  89.     IRON  BOX  TELEPHONE. 


For  STREET  RAILWAY,  POLICE  or  other  use  where  a 
telephone  is  exposed  to  the  elements.  Fitted 
with  adjustable  Hand-Microphone,  Insuring 
perfect   transmission. 


No.  97.    DESK  SET. 


If  you  are  looking  for 

EFFICIENCY, 
DURABILITY, 
DESIGN, 
FINISH, 


HERE  IT  IS. 


April  s,   1902 
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OURNEWN0.333 

MAGNETO  BELL. 


BULLETIN     No.     137    TELLS 
ALL    ABOUT    IT. 


The  Holtzer-Gabot  Electric  Go,, 

:::\":o".  boston  (Brookline).  MASS. 


NEW    YORK    OFFICE  : 

143   Liberty   Street. 


NO.    333,    CLOSED. 


CHICAGO    OFFICE: 

397    Dearborn    Street. 


NO.    333,  OPEN. 


PROTECTION 


You  have  a  great  head  if  you  have 

THE  MOON  FUSE 
TERMINAL  HEAD. 

Connect  it  ou  j'our  telephone  line  and  it  speaks  for 
itseir. 

No  cross  talk  in  your  cables  or  from  your  patrons. 

It  arrests  high  potential  currents  with  all  the 
assurance  of  a  Chicago  policeman,  and  with  the  assur- 
ance of  all  the  exchanges  where  it  haslong  been  in  use. 

It  knows  its  business,  and  does  it  thoroughly. 

Catalogue  and  prices  sent  on  demand. 

THE     MOON    MFG.    CO., 

47-40  So,   Canal   St.,  Chicago. 


IN 


LEIGH  FOUR-PARTY  LINE  SELECTIVE  SIGNALING  SYSTEM. 


Our  Instruments  work  perfectly. 

They  need  absolutely  no  adjustment  for 
any  line  condition. 

No  relays  or  springs  to  get  out  of  order. 

Do  you  l<now  that  you  can  give  satisfac- 
torily low  rates  only  with  perfectly  working 
party  lines'! 

The  saving  In  line  construction  and 
switchboard  apparatus  Is  enormous  ! 

Low  rates  mean  doubling  your  patron- 
age and  increased  revenues  and  dividends. 
It  is  to  your  advantage  to  use  party  lines. 
This  is  no  step-by-step  system,  and  our 
'phones  operate  with  power  generators  or 
pole  changers.  Well  adapted  for  small 
exchanges.  Particulars  and  estimates 
furnished  on  application. 


WRITE  ALSO  ABOUT  OUR 
SIMPLEX  TOLL  COLLECTOR. 
SAFE -SIMPLE- DURABLE, 


METROPOLITAN  TELEPHONE  AND  ELECTRIC  CO., 

76    FIFTH    AVENUE,    CHICAGO. 


ORGANIZATION 

AND 
CONSTRUCTION. 


HENRY  A.  COIT.  liclede  bldg.,  ST.  LOUIS, 


INVESTIGATES    AND    FINANCES 


TELEPHONE  PROPERTIES. 


INVITES 
CORRESPONDENCE. 


Anti-Doc 


No.  SIX 

A  First-Class  Medical  Apparatus. 

RETAIL  PRICE,  S2.50.  SOLD  BY  ALL  DEALERS. 

MADE    BY 

MANHATTAN  ELECTRICAL  SUPPLY  CO., 


32  Cortlandt  Street, 
NEW  YORK. 


188  Fifth  Avenue, 
CHICAGO. 


RHEOSTATS 

AND 

ELECTRIC    CONTROLLING    DEVICES 

OF    EVERY    DESCRIPTION. 

THE  CUTLER-HAMMER  MFG.  GO. 


AGENTS : 

STURTEVANT  ENGINEERING  CO.,  LONOON,  ENG. 
KILBDURNE  S  CLARK  CO.,  SEATTLE,  WASH. 


MAIN  OFFICES. AND  FACTORY:  BRANCH  OFFICES: 

MILWAUKEE.  NEW  YORK-CHICAGO. 
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THE 


Western  Electrician 


OF  APRIL   12TH 

Will  contain  the  report  of  the  telephone 
convention  which  will  be  held  in  Chicago 
April  9-11.  This  meeting  promises  to  be 
one  of  the  most  important  ever  held  among 
telephone  men  and  consequently  the  above 
number  of  the  Western  Electrician  should 
prove  of  special  interest  to  everyone  engaged 
in  telephone  work. 

Manufacturers  and  dealers  desiring  to 
increase  their  trade  with  the  telephone 
exchanges  of  the  world  should  be  repre- 
sented in  the  advertising  columns  of  this 
important  issue. 

Orders  and  copy  should  reach  us  before 
April  10th. 


Western  Electrician, 

510  MARQUETTE  BLDC,  CHICAGO. 
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2  BATTERY  CALL  TELEPHONES  $5,50 

GOOD  FOR  600  FEET. 
METALLIC  LINE  FOR  INTERIOR  USE. 

2  MAGNETO  CALL  TELEPHONES  $8.50 

GOOD    FOR    3    MILES. 

SINGLE  IRON  WIRE  FOR   PRIVATE   LINES, 

BATTERIES  ARE  INCLUDED. 

FARR   &    FARR, 

no  W.  JACKSON   BLVD.,         CHICAGO. 


Baird   Automatic 
Clock  Switch. 

Turns  off  Electric  Light, 
Gss,  Steam  or  Water, 

POSITIVE,  RELIABLE,  ACCURATE. 

At  the  appointed  time  the  clock-work 
releases  a  heavy  iron  ball  which  in 
falling  jerks  the  switch  wide  open.  No 
rebound  possible. 

The  only  Clock-Switch  approved  of  by 
the  National  Board  of  Fire  Under- 
writers. 

Write   for'  Circular, 

BAIRD  MANUFACTURING  CO., 

86  Ontario  Street,  CHICAGO. 

Makers  of  Baird  Telephone  Pay  Stations. 


A  VALUABLE  BOOK  OF  REFERENCE. 

TELEPHONES-Their  CONSTBUCTION  and  FITTING. 

A  Practical  Treatise  on  the  FIttlng-up  and  Maintenance  of  Telephones  and  the  Auxiliary  Apparatus. 
BY    F.   C.  ALLSOP. 

CONTENTS : 
CHAPTER  I.— Receivers;    IL— Transmitters;  III.— Magneto  Switch-Bells;    IV.— Battery  Switch- 
Bells;  Y —Complete  Instruments;  VI.— Switches,   Switchboards  and  Extension  Bells;  VII.~ 
Batteries  for  Telephone  Work;  VIII.—Ereetins  Wires,  Instruments,  Etc. ;  IX.— Arranging  the 
Circuits;  X.— Intercommunicating  System;  XI.— Testing  for  and  Removing  Faults. 
184  PAGES.    156  ILLUSTRATIONS  AND  FOLDING  PLATES.    PRICE,  $1.25. 
Sent  prepaid  on  receipt  of  price. 

ElECTRIGIAN  PUBLISHIIIG  CO.,  510  Marquette  Bid;.,  Chicago. 


IDEAL  SELECTIVE  LOCK-OUT 
PARTY  LINE  SYSTEM   IK"'"" 

RINGS  ONLY  PARTY  WANTED  AND  LOCKS  ALL  OTHERS  OUT. 


IDEAL  AUTOMATIC 
EXCHANGE  SYSTEM 


FOR 

FARMERS'  LINES  AND 
SMALL  TOWNS. 


SWITCHBOARDS 

ANY    SIZE. 


BBIBGIXe,  SERIES  ASH 
CEKTRAIi  EKBBGV 

TELEPHONES. 


WRITE  US  AND  WE  WILL  TELL 
VOU  ALL  ABOUT  IT. 


ESTIMATES    FURNISHED    UPON    APPLICATION. 

THE  U.  S.  ELECTRIC  MANFG.  CO. 

2000    ETNA    STREET,    BVTI.EB,    PA. 


NOTICE 


TWO  IMPORTANT  TELEPHONE  PATENTS  UPHELD. 


"SEELY  ANSWERING  JACK"  PATENT. 

In  a  decision  rendered  February  17, 1902,  the 
United  States  Circuit  Court  of  Appeals  at  St. 
Louis  sustained  the  validity  of  Letters  Patent 
330067,  and  affirmed  the  decree  of  the  Circuit 
Court  for  an  injunction  and  accounting  in  the 
suit  of  the  Western  Electric  Company  against 
the  Kinloch  Telephone  Company. 

Patent  330067,  issued  Nov.  10,  1885,  to  John 
A.  Seely,  assignor  to  the  Western  Electric  Com= 
pany,  covers  the  use  of  grouped  ANSWERING 
JACKS  IN  CONNECTION  WITH  THE  MULTI= 
PLE  JACKS  in  a  telephone  switchboard. 

The  structure  which  has  been  held  in  the 
above  decision  to  infringe  Patent  330067  is  a 
multiple  switchboard  manufactured  by  the  Kel= 
logg  fe  witchboard  &  Supply  Company  of  Chicago. 

Abstract  of  decision  in  issue  of  Feb.  22, 1902. 


"WHITE  LIGHTNING  ARRESTER"  PATENT. 

In  a  decision  rendered  February  24, 1902,  the 
United  States  Circuit  Court  of  Appeals  at  St. 
Louis  sustained  the  validity  of  Letters  Patent 
438788,  and  affirmed  the  decree  of  the  Circuit 
Court  for  an  injunction  and  accounting  in  the 
suit  of  the  Western  Electric  Company  against 
the  Kinloch  Telephone  Company. 

Patent  438788,  issued  Oct.  21,  1890,  to 
Anthony  C.  White,  and  subsequently  assigned 
to  the  Western  Electric  Company,  covers  carbon 
plate  LIGHTNING  ARRESTERS  having  a  PLUG  OF  CON= 
DUCTING  MATERIAL  released  by  heat  to  short= 
circuit  the  plates. 

The  device  which  has  been  held  in  the  above 
decision  to  infringe  Patent  438788  is  the  arrester 
manufactured  by  the  Sterling  Electric  Company 
of  Lafayette,  Indiana. 

Decision  in  full  in  issue  of  March  1,  1902. 


ALL  MAKERS  AND  USERS  OF  INFRINGING  SWITCHBOARD 
AND   PROTECTIVE  APPARATUS  ARE    HEREBY   NOTIFIED. 

WESTERN  ELECTRIC  COMPANY, 

CHICAGO,  ILL. 
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Through  the  generosity  of  the 
founders  and  of  several  prominent 
manufacturers,  ;he  Trustees  are 
able  to  award  each  year  a  limited 
number  of 

Free  Scholarships 

in  Mecfaanical,  Electrical,  Stalion- 
ary,  Locomotive,  Marine,  Textile 
EngineeriDg.  Heating,  Ventilation 
and  Plumbing,  including  Mechani- 
cal Drawing.  The  scholarships  for 
igo2  are  now  available  and  applica- 
tions will  be  considered  in  the  order 
received. 

Further  informatioyt  and  hand- 
book describing  courses,  methods 
and  regular  terms  wilt  be  sent  to 
any  reader  mentioning  the  IVest- 
ern  Electrician. 

American  School  of  Correspondence, 

{Chartered  By  the  Common-wealth 
of  Mitssachusetts) . 

BOSTON,    MASS.,   U.  S.  A. 


Eldredge  Battery  Vollnieter, 


Tlie  only  low-price  pocket  Instru- 
ment Indicating  In  volts  Connect- 
ing poHt9  have  non-removable  nuts. 
Light  weight  and  neat  in  appear- 
ance. For  sale  by  Jobbers. 
Eldredge  Klectric  Mfg.  Co., 
Springfield,  Uass..  U.  S.  A. 


SIGNALOID 


THE  iVIOST  PERFECT 
AND  RELIABLE 


Coloring  and 
Frosting  Liquid 


FOR 


INCANDESCENT 
ELECTRIC  LAMPS. 


Will  never  peel,  chip  or  crack,  and 
the  color  will  outlive  the  life  of  the 
lamp. 


MANUrACTURED    BV 


SiGNALOID 

Chemical  Works 

Jersey  City, 

NEW  JERSEY. 


M'CORMICK  TURBINE. 

On  Vertical  or  Horizontal  Shaft. 
Especially  Adapted  for  Electrical  Work » 

CIvesa  blgher  percentBKe  of  useful  affect  than  any  other  water*wheel 
heretofore  made.  All  sizes,  rlgbt  and  left  hand,  are  built  from  patterns  per- 
fected under  systematic  tests  In  the  Holyoke  Testing  Flume. 

Parlies  having  power  plants  which  are  unsatisfactory,  and  those  contem. 
plating  the  Improvement  of  powera,  will  find  li  to  their  Interest  to  oonfai 
with  us,  as  we  are  willing  to  suaraotee  results  where  other5  hava  failed,  M 
mattar  what  make  of  turhlne  baa  been  to  um.  STATB  RBQUIRBABNTf 
AND  SEND  FOR  CATALOQUB. 

S.  MORGAN  SMITH  CO.,  York,  Pa. 


.WEBSTER'S  INTERNATIONAL  DICTIONARY 


\^'EBSTER'5 

,  DJTERNAIKWiA]. 

DICTIONAHY 


NEW  EDITION 

NEW   PLATES  THROUGHOUT 

Now  Added  25»000  NEW  WORDS,  Phrases,  Etc. 
Rich  Bindings  ^  2364  Pages  #  5000  Illustrations 

Prepared  under  the  supervision  of  W.  T.  Harris.  Ph.D..  LL.D.,  United  States 
Commissioner  of  Education,  assisted  by  a  large  corps  ofcompetent  specialists. 

OSCThe  International  -was  first  issued  in  iSqo,  succeeding  the  ^'^  Unabridged." 
The  Neiv  Edition  of  Interitational  was  issued  in  Oct.,  iqoo.     Get  latest  and  best. 

Also  Webster's  Collegiate  Dictionary  with  Scottish  Glossary,  etc. 
=^  "  First  class  in  quality,  second  class  in  size." 


mmummmm 


G.  &  C.  MERRIAM  CO.,  Publishers,  Springfield,  Mass.,  U.  S.  A. 


STERLING    EXTRA    INSULATING    VARNISH. 

Sterling  Extra  Black  Finlslting:  Tarnish,.     . 

Sterling-  Black  Air  Drying  Varnish, 

Sterling  Black  Core  Plate  Tarnish. 


THE  STERLINB  VARNISH  CO., 

Pittsburg,  Pa.,  U.  S.  A. 


THE  STERLING  VARNISH  CO., 

26  Colmore  Row,  Birmingham,  England. 


The  Incandescent  Lamp  Rsplacer  and 
Cleaner  replaces  and  cleans  any  c.  p.  lamp 
at  any  height  or  angle. 

Incandescent  Electric  Light  Manipulator  Co., 
I  16  Bedford  St.,      Boston,  Mass. 


ELECl  RICAL     ENGINEER- 
ING TAUGHT  BY  MAIL. 

Write  for  our  free  illustrated  book. 
**Caa  I  Become  aa  Electrical -Eofffaecr?** 

We  te&ch  Electrical  Enp^lnes  ln^,  Eleo- 
tiio LlgbMog,  Electric  Railwa:  a.Mechan- 
leal  Englneerlns;,  Mechanica'  DraTrln^, 
etc.,  at  your  home,  bv  mail.  Invtltubr 
Indorsed  by  Tboa.  A.  Edison. 

Electrical  Engineer  Institute, 
Dept.K.- 240-242  W.  23d  St.;  New  York. 


TELEPHONE  CENTRAL  3269. 


MECHANICAL  EXPERT  AND  DESIGNER, 
1536  Marquette  BIdg.,  Chicago. 

Careful  attention  given  to  the  develop- 
ment and  improvement  of  original  ideas  of 
processes  and  apparatus  In  the  Arts  and 
Sciences. 

Working  drawings  secured  and  patent 
applications  tiled  if  desired. 

The   stereopticon    shown    here- 
,.«^H^__    with  possesses  a  number  of  very 
^^  novel    advantages    and    Is    des- 

cribed elsewhere  In  this  issue. 
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ALL  STYLES  OF 


CENTURY 


•3^8-. 


GLOBES'"°SHADES 

FOR  ALL  TYPES  OF  LAMPS. 


WE    ARE   THE    ONLY  HOUSE      IN 
AMERICA  MAKING  A  SPECIALTY 
OF     ELECTRICAL    GLASSWARE. 


WE  CAN  MAKE  ANY  STYLE 
YOU   DESIRE. 

WRITE  FOR  CATALOGUE. 

The  Century  Glass  Company,  Bellaire,  Ohio. 


RELIANCE" 

oi::nerators 
axi>  iviotobs. 


SEND      FOR      BULLETIN. 


RELIANCE   ELECTRIC 
COMPANY, 

MILWAUKEE,  -  WIS. 

AGENTS  WANTED  EVERYWHERE. 


G.  I.  CO.'S 


PARAeON 


WRITE    FOR    BULLETIN    No.    162. 
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NO 


NOISE 
TROUBLE 
REPAIRS 


MANUPACTUnCD  SV 


GENERAL 

INCANDESCENT 

ARC  LIGHT  CO. 

NEW  YORK,  U.  S.  A. 

'  OFFICIS  IN  ALL  LAROK  CITIC*  OF  THC  U.  • 
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The  Telephone  Company  of  America 

Long  Distance,  Central  Energy  System. 

The  only  up-to-date  lOo  per  cent,  system,  full  patent 
protection. 

The  only  first-class  system  at  a  cost  admitting  of 
no  competition. 

The  only  system  that  can  be  supplied  to  the  public 
at  two  cents  per  call. 

The  only  system  that  can  be  installed  in  every 
house,  office,  mill,  shop  or  other  place  of  business  at 
two  cents  per  call  and  insure  shareholders  a 
handsome  profit  on  their  investment. 

The  aim  of  the  Telephone  Company  of  America 
is  to  place  a  telephone  in  every  house  and  place  of  busi- 
ness and  to  limit  the  charge  for  its  use  to  two  cents 
per  call,  the  same  as  for  sending  a  letter. 

Installation  on  this  plan  admits  of  no 
competition. 

By  this  system  the  telephone  service  will  be  in- 
creased to  twenty  times  its  present  volume,  its  value  to 
investors  will  be  many  times  greater  than  that  of  any 
other  system,  while  the  cost  of  service  to  the  public  will 
be  only  two  cents  per  call,  or  one-third  the  lowest 
present  rates. 

The  central  office  and  station  telephone  apparatus 
are  of  the  highest  excellence  in  quality  and  appearance. 

For  particulars  write  or  call  at  the  office  of 

THE   TELEPHONE  COMPANY  OF  AMERICA 

719-721  Thirteenth  Street  N.  W.,  WASHINGTON,  D.  C. 


BUY 


Your  Electrical  Books  of  the  Electrician 
Publishing  Co.,  Suite  510  flarquette 
BIdg.,  Chicago.  You  will  save  TIME  and 
MONEY  by  doing  so 


When  You  Save  Steam, , 


1:'     .1  'Z.,:^ 

(4^ 

0 

You  Economize 
in  Fuel  and 

ECONOMY    OF    FUEL    means     an     increased 
bank  account.    This  result  is  secured  by 

SWweirs 
Feed-Water 

Heaterm 

It  uses  EXHAUST  STEAM  and  delivers  PURE     * 
HOT  WATER  TO  YOUR  BOILERS. 


We    also    make    STEAIVI   POWER    and   ELEGTRIO 
PUIVIPING  MAOHINERY  fop  all  purposes,  including 


Water 
Works 
Pumps, 

Jet  and  Surface 
CONDENSERS, 
AIR  COM- 
PRES.-ORS, 

Cottonseed  and 
Linseed  Oil  Ma^ 
chinery.     Filter 
Presses  and 
Victor  Turbines, 


IF    INTERESTED 
ADDRESS 

The  Sti/well-Bierce  &  Sntith-Vaile  Co., 

p.  O.  Box  257,  OAYTOH,  OHIO,  U.  S.  A. 
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BARE    COPPER  WIRE. 

RUBBER    COVERED    WIRE. 

WEATHERPROOF    WIRE. 

MAGNET    WIRE.  LAMP    CORD. 


m 


ROEBllND 


POWER  CABLES. 
TELEPHONE  CABLES.  OFFICE  WIRE. 

JOHN  A.  ROEBLING'S  SONS  GO. 


NEW  YORK. 
IHICAGO. 


TRENTON,  N.J. 


CLEVELAND. 
SAN  FRANCISCO. 


HEAT  YOUR  MAGNETS  RIGHT. 

The  right  way  is  by  using  the  STEWART  QAS  BLAST  FURNACE,  which  obviates  all  danger  of 
improper  heating. 

With  this  furnace  you  take  no  chances,  and  you  cannot  go  wrong.  Thousands  of  magnets  are  ruined 
by  being  heated  in  the  open  fire.  More  pieces  can  be  heated  in  one  day  with  one  of  our  furnaces,  and 
heated  right,  than  can  be  heated  by  the  old  method  in  three  days.  Don't  blame  your  steel  man,  if  your 
magnets  aren't  good;  the  fault  is  in  the  heating. 

The  price  of  furnace  illustrated  here  is  ^85,00.  It  was  especially  designed  for  heating  magnets, 
tools,  dies,  punches,  etc.     We  make  several  sizes,  and  send  our  furnaces  on  thirty  days'  trial. 

Catalog  for  the  asking. 

Chicago  Flexible  Shaft  Co., 


Cor.  La  Salle  Ave.  and  Ontario  Street, 


CMICAOO,     lUL.. 
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MAGNETS 

FOR  ALL  PURPOSES. 


We  make  magnets  for 

"  "  magnets  for 

"  "  magnets  for 

"  '  magnets  for 

"  "  magnets  for 

••  "  magnets  for 

"  "  magnets  for 
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"  "  magnets  for 

"  "  magnets  for 

"  "  magnets  for 

"  "  magnets  for 

"  "  magnets  for 

"  "  magnets  for 

"  "  magnets  for 

"  "  magnets  for 

"  "  magnets  for 

«  <•  magnets  for 


Annunciators  of  all  kinds. 

Arc  Lamps. 

Automatic  Cut-outs. 

Battery  Cut-outs. 

Bells  (electric)  of  all  kinds. 

Burglar  Alarms. 

Church  Chimes. 

Clocks  (electric). 

Curling  Irons  (for  use  with   alt'g  current). 

Fire  Alarms. 

Organs  (electric). 

Pianos  (electric). 

Relays  (Telephone  and  Telegraph). 

Ringers. 

Sounders  (Telegraph). 

Special  Laboratory  Experiments. 

Stock  Tickers. 

Switchboards  of  every  description. 


Varley  Duplex  Magnet  Co., 


PHILLIPSDALE,  R. 


CHICAGO. 


The  Inspector 

AND 

Trouble  Man. 

By  A.  E.  DOBBS. 

Full  of  information  and  diagrams  for  the  operator, 
exchange  owner,  exchange  manager,  inspector,  trouble 
man,  lineman. 

A  complete  description  of  telephones  and  their 
troubles.  How  to  find  and  remedy  them,  together 
with  working  plans  for  exchange  construction,  complete 
with  diagrams  of  all  up-to-date  telephones  and  switch- 
boards. 

This  is  a  practical  book,  written  in  plain  language, 
and  for  anyone  interested  in  telephony. 


Mailed  anywhere  on 
receipt  of  price  .  .  . 

No   technicalities. 


I 


ONE  DOLLAR. 

Substantially  bound    in  cloth. 

♦ 

ELECTRICIAN  PUBLISHING  CO.,  f 

510  MARQUETTE  BUILDINQ,  CHICAGO, 


P.  &  S.  Weatherproof 
Sockets  and  Receptacles 


are  the  leaders  in  weatherproof  goods. 


Our  new  booklet  tells  the  reasons  ;  send  for  it. 
We  shall  be  pleased  to  quote  you  prices. 


PASS  &  SEYMOUR,  inc. 

SOLVAY,  N.  Y. 


NEW  YORK. 

cnlCAGO. 

BOSTON. 

CINCINNATI. 

SAN  FRANCISCO. 


The  Electro-Magnet 


TOWNSEND  WOLCOTT, 

c  o 


-BY- 
A.  E.  KENNELLY.  RICHARD  VARLEY. 

S    . 


N    T    E    N    T 

General  Properties.  Magnetic  Field  of  Force.  Magnetic  Units.  Induced  Magnet, 
Reluctance,  Permeability.  Discovery  of  Electro-Magnetism.  Iron  Ring  in  the  Mag- 
netic Field.  Calculation  of  Magnet  Windings.  Magnetic  Circuit.  Given  Ampere-Turns 
to  Pin  t  Proper  Current.  Relation  of  Ampere-Turns  10  Wire  Space.  Room  Occupied  by 
Insulation,  Heating  and  Otber  Limitine  Conditions.  Winding  a  Magnet  tor  a  Given 
Voltage.    Hysteresis,  Self-induction.    Alternating  Currents.    Traction. 


On  the  Relative  Values  of  the  Windings  of  Electro-Magnetic  Coils.  Properties  of 
Fixed  Winding  Spaces  and  a  Fixed  Size  of  Wire.  Properties  of  Fixed  Winding  Space 
and  Variable  Size  of  Wire.  Fixed  Winding  Space  and  Fixed  Length  of  Wire  or  Number 
of  Turns.  Constant  Internal  Dimensions,  but  External  Diameter  of  Coil  Variable. 
Fixed  Internal  Radius  and  Interflange-Flxed  Number  of  Turns  of  Same  Size  of  Wire. 


The  Importance  of  Details.  Actual  Calculations.  Working  Formula;.  Diameter  of 
AVire  to  Carry  Given  Current.  Diameter  of  Wire  to  Have  Given  Resistance.  Thlckcess 
of  Insulation  in  a  Given  Coil.  Weight  of  Copper  in  a  Given  Coll.  Table  of  Constants 
for  Insulated  Wire.  Standard  Table  of  Resistances  of  Insulated  Wires.  Tab'e  Showing 
Percentage  of  Copperand  Insulation  In  Cotton  or  Silk  Covered  Wire.  Standard  Copper 
WlreTable.  17  Problems  (Solved)  Illu'^trated.  Cuts  of  37  Magnets  of  Standard  Dimen- 
sions, Lengths  A'arlable.  Logarithms  and  Aoil-Logarlthms.  Decimal  Parts  of  ac  Inch. 
Logarithmic  Scale. 

FOB  SALE  BY 

ELECTRICIAN  PUBLISHING  CO.,  510  MARQUETTE  BLDG.,  CHICAGO. 


PRACTICAL  FEATURES 

OF  TELEPHONE  WORK. 

By  A.  E.  DOBBS. 

7  by  5 1  4  Inchis.  Illuslratel.    134  pages.   Appendix,   75  Gents. 


THIS  work  is  designed  as  a  simple,  plain-speaking  handbook  for  the  prac- 
tical telephone  man.  Its  author,  Mr.  Dobbs,  has  been  eminently  fitted 
by  fourteen  years'  experience  in  telephony  to  deal  with  the  subject  in  a  thor- 
oughly competent  manner.  This  he  has  done,  and  the  result  is  a  mine  of  in- 
formation, clearly  and  concisely  presented,  and  invaluable  to  the  manager, 
operator  and  lineman  alike.  The  appendix  contains  reliable  data  regarding 
wires,  resistance,  inductive  capacity,  etc. 

This  or  any  other   book  on  telephony  or  electricity  sent  to  any 
address,  postpaid,  on   receipt  of  price. 

ELECTRICIAN^  PUBLISHING    CO., 

BIO  MARQUETTE  BUILDING,  CHICAGO. 
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HELIOS-UPTON  ACCUMULATORS 

FOR    INSTALLATION    IN    ELECTRIC    POWER    HOUSES    AND    SUB  STATIONS,     CENTRAL    LIGHTING    STATIONS, 

ISOLATED    PLANTS,     TELEGRAPH    AND    TELEPHONE    SERVICE,     AN  ri    FOR    ALL    PURPOSES 

TO    WHICH    STORAGE    BATTERIES    ARE    APPLICABLE. 


THE      HELIOS -UPTON       ACCUMULATORS       ARE       PARTICULARLY 

ADAPTED    to    TELEPHONE     PURPOSES    by  reason  of  their  HIGH 

TERMINAL    VOLTAGE    THROUGHOUT    DISCHARGE. 


HELIOS-UPTON    COMPANY. 


1231  CALLOWHILL  ST.,  PHILADELPHIA. 


222  FULLERTON  AVE.,  CHICAGO. 


PEABODY,  MASS. 


FIVE 

GOOD 

BOOKS. 


NEW  DYNAMO  TENDERS'  HAND-BOOK. 
INCANDESCENT  WIRING  HAND-BOOK. 
BELL  HANGERS'  HAND-BOOK. 
ELECTRIC  TRANSMISSION  HAND-BOOK. 
TELEPHONE  HAND-BOOK. 


Electrician  PuBUSfflNa  Co. 


Suite  510  Marquette  Building, 
CHICAGO,  ILL. 


ONE 

DOLLAR 

EACH. 


PHR  TELEF'tiONEl  HAND-BOOK 

NEW  AND  REVISED  EDITION,  WITH  A  NEW  CHAPTER  ON  "  RECENT  PROGRESS,"  BRINGING  THE  BOOK  UP  TO  DATE. 

BY    HERBERT    LAWS    WEBB. 


14 


Member  of  the  American  Institute  of  Electrical  Engineers,  and  of  the  Institution  of  Electrical  Engineers,  London.    Author  of  "A  Practical  Guide  to  the 
Testing  of  Insulated  Wires  and  Cables."    Joint  Author  of  ''Electricity  in  Daily  Life." 


ises,  133  lllus-trei-tions,  Clo-bh,  HH^nd-Bool^ 


*ric^  $1.00. 


Elxtract  ft-om  PrefJace.— "  This  little  book  has  no  pretension  to  be  considered  a  complete  treatise  on  telephony  as  it  exists  in  America.  The  time  for  such  a  work  Is  not  yet  come.  liut  it  Is 
felt  that  there  la  a  demand  for  a  practical  hook  on  telephone  working  and  management,  and  the  TEL  KPHONE  HAND-BOOK  is  an  attempt  at  meeting  that  demand.  With  the  exception  of  a  few 
chapters  dealing  with  certain  forms  of  transmitters  and  receivers  used  in  Europe,  which  a  e  given  for  the  information  of  those  who  may  wish  to  engage  in  the  manufacture  of  telephones,  tbe 
book  Is  based  entirely  on  standard  American  practice;  and  most  of  the  material,  apparatus  and  methods  described  are  peculiar  to  or  have  originated  in  this  country." 


No  pains  have  been  spared  to  make  it  the  best  book  of  its  kind.     It  is  ri^ht  up  to  date,  intensely  practical,  and  so  plain  and  clear  in  its  language  that 
everythingregarding  telephone  work  and  management.    It  conforms  in  size  and  style  to  our  ottier  Hand-Books  which  have  been  so  favorably  received  by 


anyone  can  understand  and  learn  from  it 
the  entire  electrical  fraternity. 


CHAPTER 


10. 


The  Invention  of  the  Telephone. 

SouDQ    Waves.    Articulate    Speech. 

Electric  Telephony.  The  Bell  Tele- 
phone. 

The  Microphone. 

Current  Induction.  Electromagnetic 
Induction. 

The  Induction  Coil:  Its  Use  In  the 
Telephone    Transmitter. 

The  Complete  Telephone  Circnit. 

Magnet   Telephones. 

The   Bell   Telephone   Receiver. 

Other  forms  of  Magnet  Telephones. 

The  Gower,  Ader  and  D'Arsonval  Re- 
ceivers. Mercadier's  BI-Telephone. 

The  Siemens,  Kotyra,  Neumayer  and 
Bottcher    Receivers. 


CHAPTER  13. 
14. 
15. 
16. 
17. 
IS. 
19. 
20. 

2L 
22. 
23. 
21 

25. 
26. 

27. 


Carbon   Transmitters. 

The   Blake   Transmitter. 

The    Long    Distance    Transmitter. 

The    Solid-back    Transmitter. 

The    Berliner    Transmitter. 

The  Cuttriss   Transmitter. 

Various    European    Transmitters. 

The  Efficiency  of  Carbon  Transmit- 
ters. 

Batteries  for  Telephone  Work. 

Open   Circuit   Batteries. 

Closed    Circuit    Batteries. 

The  Practical  Management  of  Bat- 
teries. 

Magneto    Bell. 

Automatic  STvitelies. ' 

Telephone  Line    Construction. 


CHAPTER  28. 

29. 


33. 
31 
35. 


42. 


Metallic  Circuit. 

Underground  Wires 

Lightning    Arresters. 

Inside  Wiring. 

Installatlop  of  Tp',.;phone  Instru- 
ments, 

Inspect-On  and  Maintenance. 

The  Condenser;  Its  Use  in  Telephony. 

Eleccroms^jnetic  Retardation. 

Eriichange  Working. 

Small    Exchanges. 

Party  Lines:  The  Bridging  Bel!. 

Long    Distance    Telephony. 

Duplex  Telephony. 

Simultaneous  Telegraphy  and  Teleph- 
ony. 

Recent  Progress.    Appendix. 


PnbUirt.ed  and  for  naie  by  ELECTRICIAN  PUBLISHING  CO..  5IO  Marauette  Building,  t^ecaso 


When  in  search  of  a 
position  advertise  in 
the 

Western  Electrician. 


Low  Rates 
West 


Subscription    Blank— Foreign. 


From  Chicago  to 
f\r\  Helena,  Butte, 
\J\J  Ogden  and 


Salt  Lake 


S30 

S^Q   50  Spokane 

'  San  Diego, 

Portland,    Seattle,    Tacoma,    Van- 
couver, Victoria,  etc. 

Daily  during  March  and  April,  Tourist 
Sleeping  Cars  every  day.  Personally 
Conducted  Excursions  Tuesdays  and 
Thursdays.  For  descriptive  pamphlets 
and  full  particulars  apply  to  your  nearest 
ticket  agent  or  address 

CHICAGO  S  NORTH-WESTERN  RY. 


461  Bnadwuy.  -  Fev  York 
601  Ches't  St..  Philadelphia 
368  Tasidn^on  St.,  BosUid 
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Gentlemen ; 

Inclosed  find  ||°°  for  which  please  send  THE  WESTERN  ELECTRICIAN 


weekly  to  the  following  address  for    5    months;  this  order  to  go  into  effect 
with  current  number. 
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BALL 


CHICAGO  OFFICE: 

1526  Monadnock  Building. 


ENGINE 

BAi-L.    eimgiime:   CO. 

ERIE,   PENNSYLVANIA. 


HIGH-GRADE 


7 


ENGINES 

VERTICAL  AND  HORIZONTAL. 
AUTOMATIC  AND  THROTTLING. 
BELTED  OR  DIRECT  CONNECTED. 

GUARANTEE    PERFECT    REGULATION    FOR     ELECTRIC     LIGHTING 

AND    POWER   SERVICE   FROM    2   HORSEPOWER 

TO   50  HORSEPOWER. 

W.  BAYLEY  &  SONS  CO., 

miiWAUEEE,    WIS.,  V.  S.  A. 


The 

Pioneer 
Limited. 


Famous 
Train 
of  the 
World. 


Chicago— St.  Paul— Minneapolis 

VIA 

The  St.  Paul  Road. 

(Chicago,  Milwaukee  &  St.  Paul  Ry.) 

Equipment  and  Service 
Unequaled. 

Time  tables,  maps  and  information 
furnished  on  application  to 

F.  A.  MILLER,  General  Passenger  Agent, 
Chicago,  111. 


JEFFREY  li:  CHAINS 


FOR  CATALOGUE, 

ADDRESS 

THE  JEFFREY  MFC.  CO 
COLUMBUS,  OHIO. 


GRAPHITE  RESISTANCE. 

Graphite   resistance   in   rods,    tubes   or   otherwise.      Any  resistance 
•wanted — one   ohm   to  one    million    ohms.       Write    for    particuars. 


JOSEPH  DIXON  CRUCIBLE  CO., 


Jersey  City,  N.  J. 


The  Phosphor  Bronze  SmeltingCo.Qmited. 
2200  Washington  ave.,Philadelphia. 
"elephant  brand  phosphor-bronze' 
•ingots.castings, wire, rods,sheets, etc. 

—  DELTA    METAL 

CASTINGS,  STAMPINGS  and  FORGINGS 

ORIGINAL  AND  SoLEMaKERS  IN  THE    U.S. 


SAMSON  TURBINE 

UPRIGHT  and  horizontal 

FOR 

ELECTRIC  POWER  and  LIGHTING  PLANTS. 

SPECIAL  FEATURES: 

High  Speed  and  Efficiency.     Great  Strengtli.    Balanced 
Gate.    Close  Begalation  and  Steady  Motioii.     Great  Power  in 

limited  penstock  room.  Special  attention  given  to  designing  for 
difficult  situations.  Write  for  pamphlet  I*  stating  your  Head  and 
Power  required.  *■* 

lAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.  S.  A. 


Book   Orders 

GIVEN  PROMPT  ATTENTION. 

Electrician  Publishing  Co., 

Suite  510  Marquette  BIdg.,  CHICAGO. 


Subscription   Blank— Domestic. 


■  1901. 


ELECTRICIAN   PUBLISHING  CO., 

5IO  Marquette  BIdg.,  Chicago. 
Gentlemen: 

Inclosed  find  ff ;°°,  for  which  please  send  THE  WESTERN  ELECTRICIAN 
weekly  to  the  following  address  for  ^  months  ;  this  order  to  go  into  effect 
with  current  number. 


Name. 


$3.00  a  Yeir     (52  Numbers) 
$1.50  6  Months  (26      "    ) 


Address- 


"Practical  and  to  the  Point" 

IS  ALL  THAT  NEED  BE  SAID  OF 

THE  TELEPHONE  HAND-BOOK 

By  Herbert  Laws  Webb. 

160    Pages,    133    illustrations. 
Cloth,    Price    $1.00. 

The  book  for  those  interested  in  telepbony. 

electrician   publishing   CO., 

610  Marquette  BIdg., 
CHICAGO. 


J5>WAR0S  ah/o 


Lock  Gravity 

Drop 
Annunciator. 


Extra    heavy,   well  finished 
caieof  ornamental  design. 
The  drtps  being  fastened  to 
I  the  back- board,  the  case  may 
I  be  removed  without  disconnect- 
ing wires. 


fiBwyo^t^  H-v 
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We  have  the  largest  stock  ot  poles  this  year  that  we  ever  had.  Nevertheless, 
inquiries,  and  the  orders  that  always  result  from  learning  our  prices,  are  already 
flowing   in   on   us   and    the   stock    will   soon    disappear. 

It  would  be  the  part  of  wisdom  to  send  us  your  inquiry — we  know  the  order 
will   follow   if  we    can    reach   your   territory. 

Don't    you    think    you   had    better    write    us    to-day? 

P 
0 

L 
E 
S 

P 
0 

L 
E 
S 

MALTBY    T. UMBER    CO.,  Bay  City,   Michigan. 

POLES 

POLES 

POLES 

POLES 

POLES        POLES 

POLES      POLES       POLES 

POLE  DEALERS  ADVERTISING 
IN  THE  WESTERN  ELEC- 
TRICIAN OBTAIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTUAL  BUYERS  OF  POLES. 
TRY  A  CARD. 


THE  NORTON  INSPECTION  BUREAU, 

E.  C.  NORTON,  Manager, 

Inspectors  of  Telephone  and  Railroad  Supplies, 

ESCANABA,  MICH. 

Let  us  inspect  your  poles  and  ties  before  they  are  shipped  and  insure 
you  tirst-class  material.  We  can  inspect  this  material  cheaper  than  you 
can  do  it  for  yourselves.    Write  ua. 


Do  You  Knovif 


how  fascinating  English  history  really  is?  That  England,  during  the  past 
thousand  years,  has  given  to  our  literature  more  heroes  and  heroines  than  all 
the  rest  of  the  world  and  ages?  What  do  you  know  of  the  private  and  per- 
sonal lives  of  her  queens,  who,  as  well  as  being  stately  sovereigns  with  pas- 
sions of  love  and  hate,  were  living,  palpitating  women? 

Do  you  know  of  that  king  and  queen  who  stood  barefooted,  and  "all 
naked  from  their  waists  upward,"  in  the  great  hall  of  Westminster?  Or 
what  plumber's  dog  licked  the  blood  of  a  king?  Or  why  Henry  VII  hanged 
his  four  English  mastiffs  as  traitors?  Or  what  king  apologized  for  taking 
so  long  to  die?    Or  why  Marlborough  and  his  duchess  were  disgraced? 

Do  you  know  the  story  of  Thomas  a  Becket  and  the  Emir's  daughter? 
Of  fair  Rosamond  Clifford's  bower  in  the  labyrinth  at  Woodstock,  and  the 
telltale  silken  thread  on  Henry's  golden  spur  that  led  to  her  becoming  a  nun? 
Of  Richard  II  and  the  fatal  trap-door  of  Vidomar?  Of  the  dreadful  warning 
that  hung  over  the  bed  of  Isabella  of  Angouleme?  Of  the  queen  who  was 
discovered  in  London,  disguised  as  a  cook-maid? 

Do  you  know  how  the  mere  fact  that  the  Duchess  of  Marlborough  putting 
on,  by  mistake,  the  queen's  gloves,  changed,  as  Voltaire  says,  the  destinies  of 
Europe?  Or  why  the  great  Elizabeth  and  her  prime  minister  had  to  deal 
-ecretly  with  Catherine  de'  Medici's  tailors?  Or  what  that  which  passed  be- 
tween "Nan"  Boleyn  and  King  Hal  beneath  the  yew-tree  in  the  cloistered 
shade  of  Sopewell  nunnery,  meant  to  Wolsey? 

Those  who  are  interested  may  have  specimen  pages  of  a  work  that  will 
show  how  English  history  may  be  had  in  quite  a  different  way  from  that 
presented  by  Hume,  or  Rapin,  or  Macaulay,  or  Guizot,  or  Hallam,  or  Froude. 

PAMPHLET  SENT   OH  REQUEST 

GEORGE  BARRIE  &  SON,  Pubushers 

1313   WALNUT  STREET  PHiLADELPHIA 

AGENTS  WANTED-UBERAL  COMMISSION 


PINS 


TOWERSPIN&BRACKErCO., 

ELLIJAY,   CA., 

MANUFACTURf RS     OF 

Locust  and  Oak   Pins  and    Brackets. 


BRACKETS 


WE  ARE  PRODUCERS. 

We  are  located  on  the  Menominee  Range,  in  the 
heart  of  the  White  Cedar  country.  We  have  60,000 
poles  in  pile  ready  for  your  orders.  More  going  in  pile 
daily.     Send  us- your  orders. 


D.  M.  Fulmer  Lumber  Co. 


FLORENCE,  WIS. 


New  and  Revised  Edition  JUST  ISSUED. 

American  Telephone  Practice 

By  KEMPSTER  B.  MILLER,  M.  E. 


Chapter  I. — History  and  Principles  of  the  Magneto  Telephone.  II. — History 
and  Principles  of  the  Battery  Transmitter.  III.— The  Telephone  Re- 
ceiver. IV. — Carbon  Transmitters.  V. — Induction  Coils.  VI. — Bat- 
teries. VII.— Calling  Apparatus.  VIII. — The  Automatic  Shunt.  IX. — 
The  Hook  Switch,  and  Circuits  of  a  Telephone.  X. — Commercial  Call- 
ing Apparatus.  XI. — The  Telephone  Relay  or  Repeater.  XII. — Self-  . 
Induction  and  Capacity.  XIII. — -Telephone  Lines.  XIV.  —  Simple 
Switchboards  for  Small  Exchanges.  XV. — Listening  and  Ringing  Appa- 
ratus for  Switchboards.  XVI. — Self-Restoring  Switchboard  Drops.  XVII. 
— Complete  Switchboards  for  Small  Exchanges.  XVIII. — Lamp  Signal 
Switchboards.  XIX.  —The  Multiple  Switchboard.  XX.— Transfer  Sys- 
tems. XXI.  —  Common-Battery  Systems.  XXII.  —  House  Systems. 
XXIII.— Protective  Devices.  XXIV.— Distributing  Boards.  XXV.— Party' 
Lines  Non-Selective.  XXVI.— Party  Lines.  Step  by  Step  Selective  Sig- 
naling. XXVII. — Selective  Signaling  by  Strength  and  Polarity.  XXVIII. 
— Harmonic  Systems  of  Selective  Signaling.  XXIX. — Wire  forTelephone 
Use.  XXX.— Pole  Line  Construction.  XXXI.— Overhead  Cable  Con- 
struction. XXXII. — Underground  Cable  Construction.  XXXIII. — Test- 
ing. XXXIV.  —  Automatic  Exchanges.  XXXV.  —  Storage  Batteries. 
XXXVI.— Specifications. 

518  large  octavo  pages,  379  lllus.     Price,  $3.00. 

This  is  the  first  complete  treatise  on  Telephony  in  the 
English  language.  The  author  was  peculiarly  qualified  for  the 
task,  having  been  an  examiner  in  the  U.  S.  Patent  OfiSce  in 
the  telephonic  class,  and  subsequently  as  a  telephone  engineer 
had  a  wide  experience  in  every  branch  of  telephonic  work.  The 
text  is  profusely  illustrated  by  cuts  of  commercial  apparatus 
and  carefully  prepared  diagrams  of  circuits.  No  diagram  is 
given  without  a  full  explanation.  The  apparatus,  circuits  and 
methods  of  the  American  Bell  Telephone  Company  and  of  the 
various  independent  companies  are  fully  described.  The 
apparatus  and  methods  used  in  making  all  of  the  tests  required 
in  commercial  telephone  work  are  fully  treated. 

Copies  of  this  or  any  other   electrical  book  published  sent  prepaid, 
to  any  address  in  the  zuorld,  on  receipt  of  price. 

SIO  Marquette  Bulldlag, 

CHICAQO,  ILLINOIS. 


Electrician  Pnblishing  Co., 
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i'K- 


CEDAR  POLES  AND  TIES 

WRITE    FOR    PRICES 

E.E.NAUGLE    TIE   CO. 

135  ADAMS     ST.  CHICAGO. 

P/ease    /^enfion    Wesrern     E/ectr/c/an    When   Yirir/ns 


"i 


M.KLEIN    &   SON 


LINE  BUILDERS'  TOOLS. 

Our  Tool  Book   tells    about   them. 
It  Is  of  Interest  to  all  llnemerL  Get  a 
copy  now,     FREE. 
Headquartsrs  for  Linemen's  Tools. 


MATHIAS  KLEIN 


O  n  U     8^-8?^;^  ft?  Bi^n  St^ 


CHICAGO,  ILL. 


Send  list  of  reqiiireiuents 
for  quotations  to 

W.  H.  ANDERSON  &  SONS, 

16  M«co»  St.,  Detroit, 

Manufactarers,  Tools  and  Iron  Work  for 
Telephone  and  Railway  Construction. 

Itll  Pay  you  Well. 


Western  Electrician 

Want  Ads 


irioe     Resul'fcs. 


Cool 
Colorado 


Colorado  in  Summer  is  the  most  delight- 
ful place  on  earth.  Its  climate  is  simply 
incomparable,  while  its  magnificent  moun- 
tain scenery  is  said  to  excel  the  Swiss  Alps. 

There  are  many  attractive  resorts  in 
Colorado,  some  right  in  the  heart  of  the 
Rockies  and  others  along  the  foot-hills. 
Every  taste  and  every  purse  can  be  suited. 
Shall  we  send  you  a  copy  of  our  beautiful 
book,  "Picturesque  Colorado?"  Sendthree 
cents  in  stamps  to  prepay  postage  to 

T.  E.  FISHER,  Gen.  Passenger  Agent, 
Colorado  &  Southern  Railway, 

DENVER,  COLO. 
P.  S.— Ourother  handsome  books.  "Resorts  In 
Pl«tte  Canon"  and  "  Colorado  Beauty  Spots,  '  sent 
(or  three  cents.  T.  E.  F. 


ASK  FOR 
.     THI" 


AWARDED  HIGHEST 
MEDAL  ON  TOOLS 
AT  PARIS  EXPO-    ' 
SITION  OF    A 
1900. 


AWARDED 

HIGHEST 

MEDALONTOQLS 

AT  PAN-AMERICAN, 
EXPOSITION 

THE  OICKE  TOOL  COMPANY, 

FaCTORY:  DOWNERS  GROVE.  ILL. 

Eastern  OHice :  J.  E.  Way.  Manager, 

39  Corllandl  Street.  New  York. 

Thos.  G.  Grier.  Electrical  Building.    Chicago. 

SI.  Louis  Oltice:  W.  N.  Matthews  «  Bros.. 

320  N.  6lh  street. 


IPJXaW^  om^1U>Ji^  §im>^»vvv«v  ftJjufw  (SeC 


WE  MAKE 


SPECIALTY 


OF 

TELEPHONE 

POLES. 


30  ft.,  35  ft.  and  40  ft., 

6  In.  and  7  In.  Tops, 

FOR 

ITrolley  Line 
construction 

ALWAYS  IN  STOCK. 


POLES 


YARDS: 

MENOMINEE, 

MICH. 

ESCANABA, 

MICH. 

NADEAU, 

MICH. 

CLOQUET, 

MINN. 

HERON, 

MONT. 

CABINET, 

IDAHO. 

OUR  ADDRESS: 
FRANCIS 

BEIDLER 

&  CO. 

W.  22d  and  Loomis  Sts  , 
CHICAGO,  ILL. 


BUY  YOUR  POLES  FROM  FIRST  HANDS-THE  PRODUCER. 

D.  M.  FULMER  LUMBER  CO.,  Florence,  Wis. 


The  Georgia  Arm  and  Pin  Co.,  tifton  ca. 

MAKE  CROSS  ARMS    FROM    THE  BEST    WELL  SEASONED    GEORGIA 

YELLOW  PINE.    ALSO  PRODUCERS  OF  CYPRESS  POLES. 
WRITE  US   FOR    PRICES. 


THEHOLCOMB-LOBB  COMPAM^ 

]    CEDM  POLES  d^  POSTS    f 

745   MARgUCTTE    BLDC.  CHICAGO   ILL. 


i^a-ten-ted 


JepKiony. 


A  review  of  patents  pertaining  to  Telephones  and  Telephonic  Apparatus  hy  the 

American  Electrical  Engineering  Association. 

COSITESfTS :  iDtroductory.— Percentageof  Patents  Sustained.— Supreme  Court  Decisions. 
—Berliner  Case.— Induction  Coll.— Drawbauph  Cases.— Hunnlngs  Transitiltler.— Subscrlbers'Calls. 
—Switchboards.— l^aw  Systeiu.— Mann  System.— Multiple  Board.- Express  System.- Eaverot-Hess 
System.- Comparative  Advantases.  Multiple  and  Divided  Board  Systems.— Carney  Plug  Board.— 
Brief  Mention.— Automatic  Swltcliboards.—Ccncluslons.— Index. 

Patent  of  A.  G.  Bell.  No.  174.4C5.  mtont  of  Emlle  Berliner,  No.  233,969.  Patent  of 
Emlle  Berliner,  No.  463,669.  Patents  of  Emlle  Berliner  In  Parallel  Columns.  Patent  of 
C.  A.  Checver.  No.  20S.463.  Patent  of  H.  H.  EUlrcd,  No.  303,714.  Patent  of  Thos.  A. 
Watson.  No.  256.258.  Patent  of  L.  B.  Firman.  No.  283,334.  Patent  of  M.  G.  Kellogg, 
No.  247.199.  Patent  of  0.  E.  Scrlbner,  No.  330.058.  Patent  of  C.  E.  Scrlbner,  No.  300.144. 
Trunkinc  Principle.  Patent  of  Shaw  &  Cbllda,  No.  319,856.  Mann  System.  Patent  of 
L.  B.  Ffrman.  No.  252.576.  Western  Union  Plu  Switch.  Express  System.  Patent  of 
Sabin  &  Hampton.  No.  513.534.  Subscriber's  Automatic  Signal.  Raverot-Hess  System. 
Patent  of  M.  J.  Carney.  No.  253.S86.    ApostoloCE  System. 

Handsomely  Bound  in  Cloth.  Sent  Prepaid  on  Receipt  of  Price.  $1.50, 

Electrician  Publishing  Co.,  510  Marquette  Bldg.,  Chicaso. 


R.  H.  LEAVITT,  CAPRON,  ILL., 

MANUFACTURER  OF 

CROSS  ARMS,  PINS  and  BRACKETS. 

IM-inch  Oak  Pins,  painted,  at 
$6.00    Per   1,000.  Net. 

If  you  have  not  bought  of  us  before  give  us  a  trial. 


GASOLINE  MOTORS 

-FOR- 

BICYCLES,      VEHICLES, 

LAUNCHES. 

LOWELL     MODEL    CO., 

NORTH  CHELMSFORD,  MASS. 


<tt»  O  O  ^  FROM 

>nly*pOOChicago 

DURING 

IWEARCH  AND  AFRIL,  1902, 

VTA 

CHICAGO  &  ALTON  RY. 

YOTj  are:  invitei>  to  accept  this 

BIXTRAORDINART  TICKET  BAR- 
GAIN   AND    THE    ADVANTAGES    OF 

THE  Chicago  &c  Alton  THRorfGH 

CALIFORNIA       SERVICE.  SLEEP- 

ING Cars,  w^ithout  change, 
Chica go  to  Salt  Lake  City, 
San  Francisco,  Los  Angeles, 
AND  Portland.   Two  rodtks— 

"SCENIC"  ANi>"XRUES0UTHBa?N.'» 

Mb.  Robert  SoMKBVTLt.B:,  GKwKRAr.  Agent 
Passknqer  Deparxbient,  Chicago  &  Alton 
Rait-wav,    lOl     Adams    Street.    Coicago,    Tx-i-, 

WlLt.  Gt.AI>r.Y  EI.ABOHATE  I7PON  THE  FOREGOING. 
He  DEAX.S  IN  THAT  DIHECT  WAV  WHTCn  IS  THE 
RKSDLT  OF  EXPERIENCE  IN  AHRANGING  THANft- 
CONTCNENTAi:.     JOURNEYS. 

IF  IT  IS  NOT  CALIFORNIA,  IT  MAT 
BE  SOME  OTHER  'WESTEaiN  STATE. 
TO  ALMOST  ALL  TVK  HAVE  GREATLX 
REDTTCKD  RATES  AND  THROUGH 
OARS.  DO  TTS  THE  HONOR  TO  LET 
US   FIGURE   ^VITH    lOU. 
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CEDAR    POLES 

LINDSLEY  BROTHERS  COMPANY   WHOLESALE  PRODUCERS 

MENOMINEE, MICH.  PORTLAND,  OREGON     &  SPOKANE. WASH.     50-FOOT    TO  BO-FOOT    POLES    OUR  SPECIALTY 


MANY  POLE  DEALERS  ARE  SHORT, 


We  are  not.    Never  before  had  as  large  a  stock  as  we  have 
this  year.        Let  us  quote  you  for  immediate  shipment. 

MALTBY  LUMBER  CO.,    BiY  City,  Michigan. 


CEDAR  POLES,TIES,  POSTS, ETC. 

A  complete  stock  of  these  commodities  con- 
venient for  immediate  shipment.  It  will  pay 
you  to  favor  us  with  your  inquiries 


SUCCESSORS  TO 
THE  PORTER-MORSE  CO. 


THE  MORSE  CEDAR  CO. 


PRINCIP.M  OFFICES, 

saqinaw,  Micir. 


POLES,  TIES,  POSTS.  ""sS,°r.; 

PRODUCERS.         We  want  your  inquiries  always. 


■      229  SOUTH    GREEN    STREET. 


POLES 


W.  C  STERLING  ft  SON, 

MONnOX,  MICH. 

Eleno  Pole  Tuili  In  Ulcblcan. 

WboIesaT*  Produoeri  for  M  7«ui. 


TIES. 


i  ARE  YOU  LOOKING  FORTROUBLE? 

•  IF  SO,  GET  A  COPY  OF 

{  TELEPHONETROUBLES 

•  AND  HOW  TO  FIND  THEM 

S*    BOTH   MAUNETO  iIND  COMMON  BATTERY 
SYSTEMS. 

2  8tb  Edition  Just  Out.     Price,  ZSc. 

•       Electrician  Publlsliing  Co., 

SIO  3Iarc[nette  Bnildiag, 
CHICAeO, 


I 


CEDAR  POLES. 

Piling  and  Street  R.  R.  Ties. 

C.  H.  WORCESTER  CO., 

MARINETTE,  WIS., 

Produears  and  Wholesalers  of  White  Cedar  Products. 

Write  for  a  copy  of  ou  r  TELEGRAPH  CODE  FOR  CEDAR  PRODUCTS 


RED  CEDAR  PILING,  POLES  AND 
POSTS,  all  lengths.  J.  P.  MEREDITH 
CEDAR  CO.,  Memphis,  Tenn. 


Send  your  Book  Orders  to 

ELECTRICIAN  PUBLISHING  CO., 

510  Marquette  Bldg.,  Chicago. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Lirgt  Siock  Coniiintly  w  Hurf. 


Poles 


POLES. 

WHITI  OBDAR. 

IDAHO  CEDAR  IP  to  son. 


BERTHOLD  {CROSS 

&JENNINaS,|         ARMS. 

8T>  LOUIS. 

Chemical  Building. 


LONG  LEAP 


PINE  AND  FIR. 


BEATS  THEM  EVERY  TIME! 

That    is    what    the    engineers    say  about    our 
JUNIPER  POLES  as  compared  with  all  other  Poles. 

THE  STANDARD  POLE  &  TIE  CO..  44  BROAD  ST.,  NEW  YORK. 


WE  MAKE    A    SPECIALTY    OF 
WESTERN  POLES. 

LONG  LENGTHS   TO   80   FEET. 

SHIPMENTS  MADE  DIRECT  FROM 
IDAHO. 


CEDAR  POLES 

CARNEY  BROTHERS  COMPANY, 

6IO   Chamber  of    Commerce,   CHICAGO,  ILL. 


YARDS  AT: 

DULUTH,  MINN.       BALL  CLUB,  MINN. 
BLUEBERRY,  WIS.  DEER  RIVER.  MINN. 
CORONA,  MINN.        60WAN,  MINN. 
YORK,  MINN.  BUCK  DUCK,  MINN. 
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Westinghouse 
Type  D 

Switches— a  new  line  of  apparatus*  The 
illustrations  give  some  idea  of  their 
superior  design  and  workmanship* 

We  offer  them  at  an  unusually  low 
price  and  can  make  prompt  shipment 


Write  for  Illustrated  Booklet. 


Westinghouse  Electric 

and  Manufacturing  Co.,  Pittsburg,  Pa. 

Sales  Offices:     New  York,  Atlanta,  Dallas,  Boston,  Buffalo,  Chicago,  Cincinnati,  Los  Angeles,  Cleveland,  Detroit,  Minneapolis,  Philadelphia, 
Pittsburg,  St.  Louis,  San  Francisco,  Syracuse,  Seattle,  Washington,  Denver,  Mountain  Electric  Co.    Canada,  Ahearn  &  Soper,  Ltd.,  Ottawa. 

Mexico,  Q.  &  0.  Braniff  &  Co.,  City  of  Mexico. 

85nl 


^ 
# 
^ 
# 
^ 


^ 
* 


# 
# 
# 


^ 
* 


Leading  Central  Stations  use  the  Mershon  Compensator. 


5ave  That 
Ste-am 

MR.  MAUGERi  - 

Are  you  aware  that  the 
people  in    your    city    are 
willing   to   pay    you  from 
$25.00  to   $35.00  per  H.  P. 
per  year  for  the  exhaust 
steam  from  your   engines, 
which  you  are  now  throw- 
ing away?     All    that    is 
necessary  to  produce  this 
result  is    to    install    our 
system    of    Underground 
Steam     Heating     Mains, 
which  will  enable  you  to  deliver 
the  steam  to    them,    and  the 
receipts  from  the  same  will  be 
enough    to    pay    your    entire 
station  expenses,  and  place  you 
in  position  to  defy  competition. 
We  guarantee  results.    Write 
for     our     pamphlet.     Mention 
Western  Electrician. 


AMERICAN  DISTRICT  STEAM  CO.,  LockportN.Y. 
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FORT    WAYNE    ELECTRIC    WORKS 


(INCORPORATED)] 


"WOOD"   TYPE  ^AliOIL    TRANSFORMERS 

Represent  the  Latest  and  Best  Practice  in  Transformer  Design  and  Construction, 


A  Line  of  Transformers  Designed  and  Built  to  Give  the  Best  Average  Results. 

WRITE    FOR    LITERATURE. 


FORT  WAYNE, 


-MAIN     OFFICE     AND,    FACTORY- 


INDIANA. 


BRANCH    OFFICES; 


BOSTOS.  MASS..  518  Exchange  Bldf. 
PHILADELPHIA,  PA„  101  The  Bourse. 
SYRACUSE, X.Y.,  717  DlUaye  Bldg. 


J>ITTSBUBG,  PA.,  902  Fifth  Ave. 
CIXCiyXATI,  OHIO,  402  Keaye  Bldg. 
ST.  LOUIS,  JIO.,  818  Lincoln  Trust  Bldg.; 


CHICAGO,  ILL.,  523  Marquette  Bldg.  .       ATLANTA,  GA..  8  S.  Broad  St. 

ST.  PAUL.  MISy.,  615  Germania  Life  Bldg.  '      NEW  YOHK,  ^'.  Y..  40  New  St. 
GRAND  RAPIDS,  MICH.,  222  HoUseman  Bldg.      YOKOHAMA,  .JAPAN.  Bagnall  and  HiUes. 


ST0RA6E  BATTERIES 


mmm  fOnm  ma 


LigMing  Plants,  Railroad 
Cars  and  BuildlngSm 

FOR  AUTOMOBILES  #  POWER 
THE  ONLY  BATTERY  FOR  PRACTICAL  PURPOSES. 

WE    MAINTAIN    AND    GUARANTEE 
ALL  OF  OUR  LINES  OF  BATTERIES. 

ESTIMATES  FURNISHED  FOR  ANY  CAPACin. 


United  States  Accumulator  Co., 

951  HABQUETTE  BUII.DIH6,  CUlCAtiO. 


EW9  OF  yM?TS 


^m  vtiJch  maj  be  ot 
.  ib.i^gin  'he  fcli-.!'*. 


ELECTRICAL 
SUPPLY 
DEAtESS  and 
CEHTBAU 
STATIOWS  or 
lLt.UMlNATI«C 
COWPAHfES 
CEWERALtY 


im  EIEOTBIG  iOl 


t^.;-,    ,:.-j&y«T  Sweet, 


■u 
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KARTAVERT. 

HARD  AND  FLEXIBLE  FIBER  IN  SHEETS,  RODS  AND  TUBINQ. 

Vot  Electrical  and  Mechnnlcal  Purposes.  lUllway  Dust  GiuirdB,  Wasbton 
and  Packings.    Patent  Iiusulattng  Cleats. 


MAStTFACri'BBD  BT 


THE  KMTAVEIIT  mMUFACTUBIHe  CO.  Wilmington,  PH. 


Wright  Cable  Hanger 

SEND  FOR  SAMPLE!  AND  PRICES. 

R.I.  TELEPHONE  &  ELECTRIC  CO., 

PROVIDENCE,  R.  I. 

MaaUoQ  Ihia  pap«r. 


VULCANIZED  FIBRE. 

Highest  gndes  for  electrical  insulation  and  meclianical  purpofcs,  in  shecti, 
tutxs,  rods  and  special  ehapu.     Catalogue*  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -    Wilmingrton,  Del, 


HAZARD  MANUFACTURING  CO., 

"r£lli°::rWiRES  AND  Gables. 

MAGNCT.  OFFICE.  ANNUNCIATOR  WIRE. 

UVBBAI.  Otfiob  akd  Wobss,                  Vxw  Tobk  Offiob,  Cbioaoo  OmcB, 

WUkMbsm.  P». »  Doy  St ltol-2  Marqnette  Bldg 


Will  fce 


i9_LJ 


^'c°a'^*\.t.     '"'f'LlEi^O^       ,^,WOfi^S 
CHICAGO   ILL-   U-S A-  TuV^Vlw^J' 


STURTEVANT 

Propeller    Fe^ns 


FOR  THE  MOVEMENT  OF  AIR 
VNOER.  LOW  PRESSURE 


ESPECIALLY  ADAPTED  FOR  THE 

Ventilation  of  Factory  Bulldlngrs,  Boiler  and  Engfine  Rooms, 
Restaurants,  Kitchens,  Bakeries,  Laundries,  Etc.  Manu- 
factured In  all  sizes  from  IS'lnch  to  120*]nch,  with  capacities 
from  2,000  to  175,000  cubic  feet  per  minute.  Arranged  to  be 
driven  by  belt  or  by  direct  connected  engineer  electric  motor. 


B.  F.  STURTEVANT  CO. 


Now  York 


BOSTON.  MASS. 

Phllodelphls  Chlcato 


I  Black  Diamond  File  Works  I 


£at.  isoa. 


Inc.  1895. 


Twdve 
Medali 
Awarded  at 
Intcrnalional 
Expositions 


Special 
Prize 

Cold  Medal 
at  Atlanta, 
1895. 


T!  OVH  eoqUS  ABE  on  I»A1.E  in  KTBBT  liE^DINO  HABOWABK  jw" 


4^^  HTORE  IN  THE  CBIITED  8TATEH  AND  CANADA. 

I  G.  &  H.  BARNETT  COMPANY 

^  PHILADELPHIA,  PA. 


CROCKER-WHEELER  CO 

MANUFACTURERS 

AND 

ELECTRICAL   ENGINEERS. 


Telephone  Power 
Installations. 


Dynamotors  and  Motor  Dynamos  for 

Battery  Charging  and  Ringing 

Purposes. 

A    NEW   BULLETIN     NO.    1 7  WILL  TELL  YOU     ALL    ABOUT   IT. 


Branch  Ofrices    and    Representatives  In  all   the  Large  Cities. 


MAIN    OFFICE 
AND    WORKS: 


AMPERE,  N.  J. 


NEW    NATIONAL    CODE 


I  XL" 


Triple     Braided    Weatherproof 
and  Slow  Burning  Wire. 

COMPLETE   STOCK  ON   HAND. 


St.  Louis  Electrical  Supply  Co., 


ST.   LOUIS. 


\P' 


INTERSTATE    CONVENTION    REPORT    NUMBER, 


Mill.      $3.Q0P»Amum. 


'^opyrlKht.  1001.  hy  Klectrlclan 


ar, 


l*ijTilUhJrff  Company.  Chtcaffo. 


CHICAGO,  APRIL  12, 1902 


fz:::     »0  Cuts*  Copy..-  NO.  11 


IMDI     FV  INSULATED 

llVIr    kb^V    WIRES  AND   CABLES. 

RUBBER  COVERED.  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 

I  "r  "ixson""^'    -S/mp/eAr  Electrical  Company, 

lonaJnock  Sloci.  CHICAua.  75-81   Cornhlll,  BOSTON,  MASS. 


WESTERN  BELLING  AGENT. 

H.  R.  HIXSON, 

1 137  Monadnock  Block.  CHICAGO 


*0N'>. 


188»-Parl8  Exposition, 
^edal  for  Bnbber  Insnlation. 

1893-World's  Pair, 
^ledal  for  Rubber  IiiKnlation. 


thademark. 


RUBBER  IXSITLATIOX. 

Sole  Manufacturers  of 


tlkonite  Wires,  Okonite  Tape.  Manson  Tape,  Candee 
THE  OKONITE  CO.,  Ltd 

T'i-u'i-S-  g;U';.°;.  ;-«•"■<"«■        253  Broadway,  New  York. 


Geo.T.  Manson, Gen'l  Supt, 
W.  H.  Hodglns.Secr^ 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paranitt  Rubber  Govarad  Wires  and  Cablet, 

UNDERGROUND,  AERIAL.  SUBMARINE  AND  INSIDE  USE. 

TELEPHONE,  TELEORAPM  AND   FIRE  ALARH  CABLB5. 

All  Wlret  ire  tested  »t  Factory.  JONB8BOBO.  IJIl*. 


CRESCENT  RUBBER  INSULATED 
WIRES  AND  CABLES 

IVation*!  Code  IStsndard. 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

83*iARCUY°STREET.  "»'"  "'''"  '"^'^  Factory,  TRENTON,  N.  J. 

STERLING    EXTRA    INSULATING    VARNISH. 

Sterllne^  Extra  Black  Finishing  Varnlnh, 

St«rling  Black  Air  JDrylnK  Varnish, 

Sterling  Black  Cor«  Plate  Varnish. 

THE  STERLING  VARNISH  CO., 

Pinst>urg,P<.,U.  S.  A, 


THE  STERLING  VARNISH  CGl, 

26  ColmorQ  Row,  Birmingham,  England. 


CONTINUOUS  RAIt  JOINT  COMPANY 
OF  AMERICA. 

eENL.  OFFICES:  CENTURY  BLDG.,  NEWARK.  N  ]. 
OVER    TEN    THOUSAND 
(I0,O00j  miles  IN  USE. 

Highest  Award  in  lis  Class  at  Paris  Exposition, 
1900,  and  I'aa-Americaa  ExposUion,  Buffalo. 
1901. 


Queen  $t  Co., 

1010  CbMtnnt  St.,  Pltlla. 

480  MtNON  BLB6n  C;:iCAII. 


Acme  Testing  Sets,  Queen-WIrt 
Switchboard  Instruments,  X-Rv 
FocusTubes,  Induction  Colls. 


WE  BUY  OLD  BELTS 

OR  3CRAPS.  ANY  SIZE  OR 
CONDinOf«. 

WE  CLEAN,  REPAIR  AND   RENEW 

OLD  BELTS. 
4.EATHER  PRESERVER  MFQ.  CORP. 

27  W.  MONROE  ST..  CHICAGO. 


BARE    AND    INSULATED 

ELECTRICAL  WIRES 

OF  EVERY  DESCRIPTION. 
CRQWN  RAIL  BONOS. 

See  our  Exhibit  at  the  Ohart«ston  Exposition. 

American  Steel  &Wire  Co. 

CHICAGO.  NEW  YORK.         WORCESTER.  DENVER.  SAN  FRANCISCO. 


2,000  IN  USE. 

txo-TiJi  to  SO  honopow.r.  Djom- 
ii)o.D«mX011ehtstoT00.  W.MJ] 
or>«Dt.  Oood  proflte  for  »2«ol«. 
T>ea<iMrt.EI«c.Mli.Cc.,Tfey,OM.. 


For  Porcelain  or  Clay  In* 
•ulatlng Specialties,  such  a* 
Bushings,  Knobs  or  Cleats, 
Address. 

THE  AKRON  SMOKING  PIPE  CO., 

MOCADORE.  OMIO- 


l-T-E 

CIRCUIT  BREAKERS 

CUTTER  ELECTRICAL  CO..   PHILADFLPHIt 


2 


YES,  AND  "UNCLE  SAM"  USES  THEM.TOO. 

Read  why  the  Signal  Corps  U.  S.  War  Department  adopted 
our  make.       We  can  please  you.      Ask  for  particulars. 

ERICSSON  TELEPHONE  CO..  "'.SiV^,"- 


LIGHT 


If  you  want  light  to  see  objects  below  the  lamp 
USE    SHELBY    LAMPS. 


16  C.  P.  Horizontal  are  14  C.  P.  Vertical 
7  C.  P.  Vertical. 


Other  makes  are 
THE   COIL    DOES    IT-IT'S   FLATTENED. 


LIFE 


The   Longest   Life  at   Best   Efficiency. 
SHELBY       USEFUL      LIGHT      LAMPS. 

Pat.  Oct.  HO,    iSiOO. 
A   TRIAL   WILL    PROVE    OUR    CLAIMS. 

THE  SHELBY  ELECTRIC   CO.,  SHELBY,  O. 


TON  Electrical  IngWimient  Co. 

Waverly  Park,  ESSEX  CO.,  N.  J. 

f88lflIl5ta!lddPflrtll)yiHClE5i%  ^"""'«'"*'  «i"i"lt"''ters,  Voltaniniefer; 

^  Affloieterj,    yilllamineters, 

Ground  Detectors  and  Circuit  Testers 
Oiinunetert,  Portatile  Salvanometef: 


TELEPHONE  CENTRAL  3269. 


MBCHiNICAL  EXPERT  AND  DESIGNER. 

15:36  MarciiiGt!e  BIdg..  Chicago. 


'^'t 


«r«»te»  Bts«4aanf  Portable  Direct 
S«a<UDe  Amneter. 


BEHtn.'— European    ^Veston    F.iect ileal    In^ 

ment  Co.,  RStiersirassO.  No.  ><}<.  , 
Losiws— ElHoit Bros., Xo.  101  St,  Martins L£: 

Our  Portable  lustra  men  ts  are  recognized  a - 
The  Standard  the  world  over.  Tbc  Seml-Port- 
able  Laboratory  5tandardsaro  stUl  better. 

Oiir  Station  Voltmeters  and  Ammeters  arc 
unsarpii^sed  in  point  of  extreme  accuracy  and 
lowest  consumption  of  ener-->-. 

Mention  tbe  Wzsthb.k  Y.i.r.r.trA- 

Ing  ior  ca:al'jL'u-; 


FOR    HIGH    GRADE 


INSULATING  VARNiS 

ADDRESS 

Standard  Varnish  Work 

CHICAGO  NEW  YORK 


WESTERN    ELECTRICIAN 


April  12,  1902 


THE  BUNNELL  TELEGRAPHIC 

AND  ELECTRICAL  CO., 

I  10-120  BEEKMAN  ST.,  NEW  YORK. 

TELEGRAPH,    TELEPHONE,    RAILWAY    AND    ELECTRICAL    SUPPLIES. 

District  Messenger  Caii,  Police,  Patrol,  Watchman's,  Burglar  and  Fire  Alarm  Boxes  and  Equipment. 
FACTORIES,  NEW  YORK  CITY  AND  MILFORD,  CONN. 


BEEKMAN  ELECTRO- MECHANICAL  COMBINATION  SET. 


GIANT  COMBINATION  SET 
Consisting  of  Aluminum  Lever  Sounder  nnd  Steel  Lever 
Key  for  Private  Lines  and  Learners. 


STANDARD  MAIN  LINE  RELAY. 


STEEL  LEVER  LEG  KEY. 


LEARNERS'  UTEST  INSTRUMENT. 
Outfit  Consisting  of  Instrument,  Battery,  Wire. 
Manual,  Etc. 


Burglar  Alarm  Box.    Small  Fire  Alarm       Burglar  Alarm  and 
Box.  Watchman's  Box. 


THE  MILFORD  MEDICAL  BATTERY. 


THE  IMPROVED  NATIONAL  FIRE  ALARM  BOX. 


TRY  OUR 

BEEKMAN  DRY  CELL, 
BEEKMAN  IRON   BOX   BELL, 
BEEKMAN  WIRE   and 
BEEKMAN  LONG  DISTANCE 
TELEPHONE. 

UNEQUALED   IN   QUALITY 
OR   PRICE. 

OUR    INSTRUMENTS 
ARE    GUARANTEED. 

CATALOGUE  OR  LEARNEIRS' 
MANUAL  FREE  ON  RECEIPT 
OF    POSTAGE. 
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FOR  TELEPHONE  SERVICE 

USE  THE  "(^bioribe  Hccumulator 

Send  for  Pamphlet  Describing  Special  Types  for  This  Service. 

TheElectric  StorageBatteryCo. 

ALLEGHENY  AVENUE  AND  19th,  STREET,  PHILADELPHIA. 

Sales       )  Philadelphia,  New  York.  Boston,  Chicago.  Baltimore,  St.  Louis.  San  Francisco,  Cleveland,  Detroit, 

Offices  J  Allegheny  Ave.  and  19th  St.      100  Broadway.      60  State  St.    Marquette  Bldg.    Equitable  Bldg.      WainwrigQt  Bldg.      Nevada  Block.      New  England  Bldg.      Michigan  Electric  Co. 


NEW 

VOLT-AMMETER 

combines  in  one  compact  instrument, 
twice  the  size  of    cut, 

A  LOW  AND  A  HIGH  READING  VOLT- 
METER AND  AN  AMMETER. 

\VI11  test  a  >insle  cell  of  buttery,  as  well  as  tbe 
pressure  of  llie  entile  battery  up  to  80  volts  at,d 
will  meastire  amperes  Can  also  be  used  to 
roiiEhlv  determine  RESISTANCE.  TEST  CIRCUITS, 

Ere. 

VARIOUS    RANGES. 
ACCURATE.  RELIABLE. 


SEND    FORaCIRCULAR. 


L.  M.   PICNOLET, 

78-80  CORTLANDT  ST.,  NEW  YORK. 


CONDUIT 

AND 

FITTINGS 

made  in  the  same  factory  give 
the  best  results.  For  every 
type  of  Conduit  we  manufac- 
ture we  make  a  complete  line 
of  Junction  Boxes,  Outlet  Plates,  Fittings  and  Tools— which 
is  something  no  other  conduit  manufacturer  does.  Send 
for  Cataogue  No.  03404. 

SPRAGUE  ELECTRIC  COMPANY. 

Gener&l  Offices:  527-531  West  34th  Si..  NEW  YORK. 


RHEOSTATS 

AND 

ELECTRIC    CONTROLLING    DEVICES 

OF     EVERY    DESCRIPTION. 

THE  CUTLER-HAMMER  MFG.  CO. 


STURTEVANT  ENGINEERING  CO.,  LONDON.  CNG. 
KILBOURNE  S  CLARK  CO..  SEATTLE.  WASH. 


MAIN  OFFICES  AND  FACTORY: 
MILWAUKEE. 


BRANCH  OFFICES: 
NEW  YORK-CHICAGO. 


PUTINUM   FOR  CONTACT  POINTS  IN  ELECTRICAL  INSTRUMENTS. 

PLATINUM  FOR  TELEPHONES.    PLATINUM  FOR  ELECTRICAL  INSTRUMENTS. 
Wi  tell  PLATINUM  in  any  quantity,  either  large  or  small.    We  buy  PLATINUM   gr  anything 
containing  PLATINUM,  in  any  quantity. 


For  Incandescent  Lamps  and  Everythinq  Else. 

:BA.K:E>ii   «&   00., 

MANUFACTURERS  OF  PLATINUM   IN  ALL  SHAPES. 


N«w3Fb.  H    I 


190    I  ihnpfu   tHraat 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Acme  Pay  station  Co 11 

.Vdams- Hainan  Klcclric  Co-.- 
Akmn  Smoking  Pipe  Co 1 

American  Battery  Co 17 

American  District  Steam  Co.,- 
Americaii  Klcclric  Fuse  Co..  7 
Amer.  Electrical  Reater  Co. .16 

Amer.  El.  Telephone  Co 30 

American  Electrical  Works. .17 
Amer.  Reflt.  A  Lighting  Co  16 
American  School  of  Corresp..2o 

American  Toll  Tele  ph.  Co 3-^ 

Amer.  Steel  &.  Wire  Company  1 
Anderson  &  Sons.  \\.  H 28 


Badt  ACo..  F.  B 

Baker  &  Company 

Ball  Engine  Company     

Barnes  Company,  Wallace 

Barnett  Company.  G.  *t  H — 

Bayley  A  Sons  Co.,  \V 

Beidler  A  Co  ,  Francis 

Berthold  &  Jennings 

Besly  &  Co.,  Charles  H. 

Bissell,  G.  W 

Bossert  EL  Construction  Co.. 

Bullock  Electric  Mfg.  Co 

Bunnell  Telegraph.  &Elec.  Co. 
Carney  Brothers  Company. ..: 

Central  Electric  Co 

Central  Manufacturing  Co.  .: 
Central  Telephone  &  El.  Co. .: 

Century  Glass  Co 

Chase-Shawmut  Company... 

Chicago  &  Alton  Railroad 

C.A  y.  W.R.  R : 

Ctiicago  Edison  Company  .4, 
Chic  Fuse  Wire  &  Mfg.  Co...- 
Chtcago  Insulated  Wire  Co 


I  C.  M.  A  St.  P.  R.  R 

Chicago  Pay  Station  Co 22 

Chicago  Telephone  Co 18 

Coit.  Henry  A — 

Colorado  Lamp  Co.,  The — 

Colorado  S:  Southern  Ry 38 

Columbia  Telephone  Mfg.Co.l3 
Continental  Tel.  Const.  Co..  20 
Continuous  Rail  Joint  Com- 
pany of  America 1 

Crescent  Ins.  Wire  A  Cbl-  Co.  1 
Crocker- Wheeler  Company.  33 

Crolius  &  Son,  E.  R 32 

Cutler-Hammer  Mfg.  Co 3 

Cutter  Elec.  &.  Mfg.Company  1 

D.  &  W.  Fuse  Company — 

Dearborn  Drug  &  Chem.  Co  U 
Diamond  Meter  Company  . .  30 

DickeTool  Company — 

Diehl  Manufacturing  Co 34 

Dison  Crucibla  Co.,  Joseph. .26 

Edison  Decorative  &  Minia- 
ture Lamp  Department .  .4,  16 

Edison  M  f g.  Company 17 

Edwards  &  Company 16 

Eldredge  Electric  Mfg.  Co  ,  .— 
Electrical  Engineer  Institute.— 
Electric  Appliance  Company.16 
Electric  Storage  Battery  Co.,  3 
Electrician  Pub.  Company. .  .25 
Ericsson  TelephoneCompany  1 
Eureka  ElectricCompany....  8 

Fan  &  Farr 12,22 

Federal  ElectricCompany...— 

Flora.  E.  E 1 

"hor  Sale"  AdTertisements..l8 


.26  I  Fowler,  John  H 2(t 

Franklin  Eng.  &,  Elec.  Co...  — 
I-'ulmer  Lumber  Co.,  D.  M  38,  29 


General  Electric  Company.. .  8 
General     Incandescent     Arc 

Light  Company 22 

General  Incand.  Lamp  Co — 

Georgia  .\rm  A  Pin  Co 29 

Glass  Wool  Mfg.  Company..  .11 

Gordon  IJattery  Co 19 

Great    Western    Smelting   & 

Refining  Company...  ..— 
Gregory  Electric  Compa.ny  ..IS 
Grigfis  Manufacturing  Co 22 

Hartford   Steam    Boiler    In- 
spection A  Insurance  Co...— 
Hazard  Manufacturing  Co  ...— 

Hemingray  Glass  Co 19 

Hobart  Elec.  Mfg.  Company..  1 

Hoffman,  G.  W 18 

Holcomb-Lobb  Co — 

Holmes  Fibre  Graph.  Co — 

HoUzer-Cabot  Electric  Co... 24 
Humphrey,  Henry  H — 

Illinois  Electric  Specialty  Co.  6 

Illinois  Maintenance  Co 18 

Incandescent  Electric  Light 

Manipulator  Company — 

Indiana  Eub.  A  Ins.  W.  Co. ..  1 
India  Rubber  A  Gutta,  Percha 

Insulating  Company — 

Intemat'l  Corres.  Schools — 

International  TebMfg.  Co.12.22 

Jeffrey  Manufacturing  Co 26 


Kartavert  Manufacturing  Co.— 
Kellogg  Switchboard  A  Sup- 
ply Company 10,  17,28 

Klein  A  Son,  Mathias 38 

KokomoTel.  &E1.  M.  Co. ...20 

Leather  Preserv.  M.  Corp 1 

Leavitt.  R.  H 28 

Leulanche  Battery  Company.  18 

Lcffel  A  Co.,  James 26 

Lindsley  Brothers  Company.. 29 
Lowell  Model  Co — 

Machado  A  Roller — 

Maltby  Lumber  Company..  .29 
Manhattan  Elec.  Supply  Co..— 

Matthews  A  Bros.,  W.  N 17 

McLennan  &  Company,  K 16 

MeredithCedarCo.,  J.  P....  29 
Metropolitan  Tel.  A  El  Co... 20 

Mica  Insulator  Company 16 

Miscellaneous  Advs 18 

Moloney  Electric  Company..  11 

Monarch  Fire  Appl.  Co — 

Monon  Railroad 26 

Moon  Mfg.  Co..  The 24 

Morse  Cedar  Company 29 

Munsell  A  Co.,  Eugene — 

National  Conduit  A  Cable  Co.I6 
National  India  Rubber  Co.   ..— 

NaugleTieCo.,  E.  E 38 

New  York  Ins.  Wire  Co 11 

Norton  Inspection  Bureau  .  .28 

Okonlte  Company,  Tbe I 

Osburn  Flexible  Conduit  Co.— 

Paragon  Fan  A  Motor  Co — 

Parseli  &  Weed 32 


Pass  A  Seymour 14 

Perrizo  &  Sons 29 

Phillips,  Eugene  F 17 

Phillips  Insulated  Wire  Co..  17 

Phoenix  Glass  Company — 

Phosphor-Bronze  S.  Co 26 

Pignolet,  L.  M 3,  16 

Pittsburg  A  L.  S.  Iron  Co 39 

Porter  Cedar  Company 29 


Queen  &  Company, 


Ft.  Wayne  Elac  Works.,  Inc.31  '  Johnston,  Thomas  J 17 


Reisinger,  Hugo — 

Reliance  Electric  Company. .22 
Reynolds  Electric  Company.— 

R.  I.  Teleph.  A  Elec.  Co — 

Roche,  William 4 

Roebling'sSonsCo.,  J.  A 20 

Rose  Electric  Company 18 

Sage,  F.  B.,  &  Bro — 

St.  Louis  Elec.  Supply  Co  . .  32 

Sargent  &  Lundy 16 

Sawyer-Man  Elec.  Company.— 

Schott.  W.H 16 

Schureman  A  Hayden. .......18 

Shelby  Electric  Company 1 

Signaloid  Chemical  Works.. . — 
Simplex  Electrical  Co., The. 1,32 

Smith  Co.,  S-  Morgan 27 

Spencer  Electrical  Co — 

Spies  Electric  Company 18 

Sprague  Electric  Company...  3 
Standard  Electric  Company . .  16 

Standard  Pole  A  Tie  Co 28 

Standard  Uoderg.  Cable  Co..— 

Standard  Varnish  Works 1 

Stanley  Instrument  Co 11 

Sterling  A  Son,  W.  C 29 


Sterling  Electric  Company... 20 
Sterling  Varnish  Co..  The....  1 
Stilwell-Bierce  A  Smith- Valle 

Company 27 

Stow  Mfg,  Company 17 

Stromberg-Carlson  TeL  Mfg. 

Company 0 

Sturtevant  Company,  B.  F ...  32 
Swedish  American  Tel.  Co... 15 

Telephone  Co.  of  Amer.,  The.31 

Thompson.  G.  L 18 

Torrey  Cedar  Company 29 

Towers  Pin  A  Bracket  Co 28 

Tri-Light  Electric  Co 21 

Triumph  Electric  Co 17 

United  States  Accumulat.  Co.31 

Valentine-Clark  Co.,  The. ...29 

Varley  Duplex  Magnet  Co 14 

Viaduct  Co 14 

Vlndex  Electric  Company .  ...30 

Vomacka  A  Mazenek — 

Vulcanized  Fiber  Company .  32 

Wagner  Electric  Mfg.  Co — 

Walsh's  Sons  &  Company 18 

Warner  Electric  Company. ..27 

West  Shore  Route — 

Western  Electric  Company...  7 
Western  El.  Supply  Company23 
Westlnghouse      Electric     A 

Manufacturing  Company  .  30 
Weston  Electrical  Inst.  Co...  1 
Whitehead  Company,  W.  W,.18 

WUlyouDg,  ElmerG 18 

Wisconsin  Central  B.  B 26 

Worcester  Company,  C.  H — 29 
Wrl^b.t  Bro^ ^9 
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Better  than  ever  and  a  little  the  best  of  any  on  the  market  today— 

1902  PARAGON  1902 


NOISELESS 


FAN  MOTORS 


COMPACT 


ALL    STYLES    AND    SIZES  EASY    RUNNING  RIGID    CONSTRUCTION 

—  CALL    AND    SEE    THEM    OR    WRITE    FOR    PRICES — 


CHICAGO    EDISON    COMPANY,    """oi^T 


^A.O^. 


PARAGON  DE    K   FAN 


Edison  Telephone  Lamps 


Are  the  Standard  for  Visual  Signals. 

Their  value  has  been  verified  by  more  than  three  years  of  extended  service. 

They  are  preferred  because  of 

Certainty  of  service  of  each  individual  lamp — every  lamp  being  perfect. 

Extreme  length  of  life. 

Strong  and  durable  mechanical  construction. 

Thorough  uniformity  of  all  lamps,  insuring  certainty  of  contact  in  sockets 

and  freedom  from  misfit. 
Maximum  of  maintained  light  for  a  minimum  of  power  consumption. 

Orders  for  any  quantity  promptly  filled. 

All  lamps  supplied  closely  rated  and  carefully  selected. 


EDISON   DECORATIVE  AND   MINIATURE   LAMP  DEPT. 

General  Electric  Company, 

Harrison,  N.  J. 


New    Standard    Specialties 


■<1»U.S  ."*■'' 
TRADE  MARK 


//  kept  out  of  the  sun,  In  a  cool  dry  place,  this  cell 
will  not  run  down  on  the  ahelf  In  two  years,  and  at 
the  end  of  that  time  will  be  as  good  as  other  makes 
fresh  from  the  factory.  To  maintain  Its  superiority 
to  all  others,  no  expense  Is  spared  and  only  the  best 
materials  and  chemicals  are  used  In  Its  manufacture. 

This  cell  will  save  the  consumer  money,  because 
a  fewer  number  will  perform  a  given  amount  of  work 
four  times  as  long  as  any  other  cell  of  equal  size. 


ELECTROMOTIVE  FORCE,  1.52  VOLTS. 
CURRENT,       -      14  TO  18  AMPERES. 


..CATALOGUE   FOR  THE  ASKING. 


'^^                                                                  "^^^s. 

% 

A    REL 

i»^  ■•  ■    ■    ■                                     — 

ELBCTRIC  PLASHLiaHT  No.  t. 

lABLE    LIGHT    AT   ALL   TIM 

Patents  Applied  for  In  U.  S.,  Pranu  and  England. 

E8. 

SEND    FOR    CIRCULAR    AND    PRICES. 


WILLIA 

No.  40  VESEY  STREET,  NEW  YORK  CITY. 


ROCHE, 
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HURRY  UP 


31 


SHIPPED  PROMPTLY 


Large  Stock  of   Telephone  Construction 
Material  Always  on  Hand. 


OKONITE 


WIRES — CABLES — ^TAPE 

THAT   FAMOUS  INSULATION. 

IMITATIONS   ONLY   HELP    TO    PROVE    ITS    QUALITY. 


ELECTRICAL  SUPPLIES, 
264=266=268=270  Fifth  Avenue,  CHICAGO. 
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Our  Specialties  Are  Right. 


Increase  Your  Dividends. 
Save  Time  and  Money. 
Quickly  locate  your  troubles 
and  keep  your  subscribers 
satisfied  by  using  the  Illinois 
Direct    Reading     Ohmmeter. 


Are  your  toll  lines  overloaded? 
Is  your  toll  businessprofitable? 
Do  you  want  to  double  your  toll 
capacity  at  a  small  expense? 
If  so,  you  should  use  the  I.  E.  S. 
Duplexer. 


FOR    SALE    BY    ALL    SUPPLY    HOUSES    OR    WRITE    FOR    CIRCULAR    TO 

ILLINOIS  ELECTRIC  SPECIALTY  CO., 

TiVCOJMA.    BUIIL^rHJVO,    CHICiVOO. 


CLASSIFIED    INDEX   OF   ADVERTISEMENTS. 


AiUDSters,  Inc.  Lampa. 

Inc.  El.  Lt.  Manipulator  Co. 

Anchors  (Tel.  A  Tel.) 

Mfttthews  A  Bro..  W.  N. 

Annan  r  lators. 

Central  Electric  Co. 
Edwards  &  Company. 
Electric  Appliance  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Babbitt     Metal     and 
!»older. 

Or.  Western  Sm.  and  Refg.  Co. 

Batteries  and  Jars. 

Bunnell  Telegraph  AElec.Co. 
Central  Electric  Co. 
Edison  Mfg.  Co. 
Edwards  &  Company. 
Electric  Appliance  Co. 
Gordon  Battery  Co. 
Leclanche  Battery  Co.,  The 
Roche.  William. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Bells,  BuKzers,  Etc. 

Bunnell  Telegrap.  &  Elec.  Ca 
Central  Electric  Co. 
Edwards  A  Company. 
Electric  Appliance  Co. 
Spies  Electric  Company. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Belt  Dressing. 

Leather  Preserver  Mfg.  Corp. 

Beltintc. 

Leather  Preserver  Mfg.  Corp. 

Blo'trers. 

Slurtevant  Co..  B.  F. 

Boilers. 

Whitehead  Company,  \V.  W. 

Books.  Electrical. 

Electrician  Puhllshlng  Co. 

Brushes. 

Central  Electric  Co. 

Hobarl  Elec.  Mfg.  Co. 

Holmes  Flbre-Graphlte  Co. 

Sage  A  Bro.,  F.  B. 

Western  Electric  Company. 
Cable  Clips. 

Chase-Shawmut  Company. 
Cables.  (See  Insulated  Wires.) 
Cables.  Electric  (Seelnsu- 

latedWlres)  Copper,Sheet 

and  Bar. 

American  Elec.  Works. 

American  Steel  A  Wire  Co. 

Bunnell  Telegrap.  &  Blec.Co. 

Central  Electric  Co. 

General  Electric  Co. 

National  Conduit  A  Cable  Co. 

New  York  Ins.  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Elec.  Supply  Co. 

Western  Electric  Company. 

Carbons,     Points    and 
Plates. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

Retslnger,  Ilugo. 

Western  Elect.  Supply  Co. 
Castings. 

Smith  Co.,  S.  Morgan. 
Chains. 

Jeffrey  Mfg.  Co. 

Circuit  Breakers. 

BftdtACo.,  F.  B. 
Cutter  Elec.  A  Mfg.  Co. 
Western  Electric  Company. 

Coal   and   Ashes     Hand- 
Has  Machinery. 

Jeirr«y  Mfg  Co. 
Colls  and  Magnets. 

Bunnell  Telegrap.  A  Elec  Co. 
VMley  Duplex  Magnet  Co. 
Western  Electric  Co. 

Coloring:  for  Inc.  I>anips. 

SlgualoUl  Chemical  Works. 

Compoond. 

CroHus  A  son.  E.  R. 
Dearborn  Drug  A  Chem.  Wks. 
McLennan  A  Co.,  K. 

Conduit  and  Conduits. 

Central  Electric  Co. 
Electric  Appliance  Co. 
Otburn  Flexible  Conduit  Co. 
Sprague  Electric  Co. 
Western  Elect.  Supply  Co. 


Construction  &  RepairN. 

Chicago  Edison  Co. 
Parsefi  A  Weed. 
Spies  Electric  Company. 
Western  Electric  Co. 

Contractors  and  Electric 
I^iKht  Plants. 

Bullock  Elec.  Mfg.  Co. 
Crocker-Wheeler  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
Sprague  Electric  Co, 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Westlnghouse  Elec.AMfg.Co. 

Correspondence  Schools. 

American  School  of  Corresp. 
Electrical  Engineer  Inst. 
Int.  Correspond.  Schools. 

Cross-Arm  Brace**,  Etc. 

Anderson  &  Sons,  W.  H. 

Cross-Arms,     Pins     and 

Brackets. 

Berihold  A  Jennings. 
Central  Electric  Co. 
Central  Majiufacturing  Co. 
Georgia  Arm  &  Pin  Co. 
LeavUt,  R  H. 
Standard  Pole  A  Tie  Co. 
Towers  Pin  A  Bracket  Co. 
Western  Elect.  Supply  Co. 
Western  Electric  Company. 

Cnt-Onts  and  Switches. 

Bossert  Elec.  Const.  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Pass  &  Seymour. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Cuts. 

Franklin  Eng.  &  Electro.  Co. 

Dynamos  and  Motors. 

Bullock  Elec.  Mfg.  Co. 
Central  Electric  Co. 
Crocker- Wheeler  C',. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co, 
General  Inc.  Arc  Light  Co. 
Gregory  Electric  Co. 
Hoban  Elec.  Mfg.  Co. 
Parsell  &  Weed. 
Reliance  Electric  Company. 
Schureman  A  Hayden. 
Sprague  Electric  Co. 
Slurtevant  Co.,  B.  F. 
Triumph  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Electric  Heating  Appl. 

American  Elec.  Heater  Co. 
Simplex  Electrical  Co. 

Electric  Balli^^ays. 

Crocker-Wheeler  Company. 
General  Electric  Co. 
Sprague  Electric  Co. 
Westlnghouse  El,  A  Mfg.  Co. 

Electric  Signs. 

Federal  Electric  Company, 

Electrical   and    Mechan- 
ical Engineers. 

Budl  &  Co,.  F.  B. 
Blssel..  G.  W. 
Flora,  K.  E, 
Humphrey,  Henry  H. 
Sargent  &  Lundy. 
Scholt.  W.  H. 

Electrical  Instruments. 

Kadt  A  Co..  K.  B. 
Bunnell  Telegrap,  A  Elec. Co. 
Central  Electric  Co. 
Eldredge  Electric  Mfg.  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Illinois  Electric  Specialty  Co. 
Machado  A  Roller. 
Plgnolet,  L.  M. 
Queen  &  Co. 
Sage  A  Bro,,  F.  B. 
Stanley  Instrument  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 
Weston  Electrical  Inat.  Co. 
Wlllyoung,  Elmer  G. 


Electro-Plating   Mach'y. 

Besly  A  Co.,  Chas.  H. 
Crocker-Wheeler  Company. 
General  Electric  Co. 

Elevators-Conveyors. 

Jeffrey  Mfg.  Co. 
Engines,  Oas. 

Lowell  Model  Co. 
Parsell  &  Weed. 

Engines,  Steam. 

Ball  Engine  Co. 
Bayley  &  Sons  Co.,  W. 
Slurtevant  Co.,  B.  F. 
Whitehead  Company,  W.  W. 

Exh'st  Steam  Apparat's. 

American  District  Steam  Co. 

Fan  Outfits. 

Central  Electric  Co. 
Crocker-Wheeler  Company. 
Diehl  Manufacturing  Co. 
Edison  Mfg-.  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
St.  Louis  Elec.  Supply  Co. 
Sprague  Electric  Co. 
Slurtevant  Co.,  B.  F. 
Western  Electric  Co'. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  &  Mfg.  Co. 

Fibre. 

Kartavert  Mfg.  Co, 
Vulcanized'  Fibre  Co. 

Files. 

Barnett  CO..G.  &  H. 

Fire  Alarm  Equipments. 

Bunnell  Telegrap.  A  Elec. Co. 

Fire  Extinguishers. 

Monarch  Fire  Appliance  Co. 

Flashers.  1 

Reynolds  Electric  Company. 

Flexible  Shafts.^ 

Stow  Mfg.  Co. 

Forges. 

Slurtevant  Co.,  B.  F. 

Fnses  and  Fuse  M'ire. 

Amer.  lOlec.  Fuse  Co. 
Central  Electric  Co. 
Chicago  Fuse  Wire  A  Mfg.Co. 
D.  &  W.  Fuse  Company. 
Electric  Appliance  Co. 
Vomacka  &  Mazanek. 
Western  Elect.  Supply  Co. 
Western  Electric  Company. 
Gears. 
Besly  A  Co.,  Chas.  H. 

General  Elec.  Supplies. 

Bunnell  Telegraph.  AElEC, Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Manhattan  Elec,  Supply  Co. 

St.  Louis  Elec.  Supply  Co. 

Standard  Electric  Company. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Glass  ^Vool. 

Glass  Wool  Mfg.  Company. 
Globes     and      Electrical 

Giassivare. 

Century  Glass  Co. 

Hcmliigray  i.lass  Co. 

Phoenix  Glass  Co. 

Western  Elect.  Supply  Co. 
Graphite  Specialties. 

Besly  A  Co.,  Chas.  H. 

Dixon  Crucible  Co.,  Jos. 

Holmes  Fibre-Graphite  Co. 
Heating     and    Ventilat- 
ing Apparatus. 

Sturtevanl  Co.,  It.  P. 
Holders,  Inc.  Lamps. 

Incandesent    Electric    Light 
Manipulator  Co. 
Inspection  A.  Insurance. 

Hartford   Steam    Boiler    In- 
spection A  Insurance  Co. 
InHpectortt  (Tel.  &  R.  R. 
Supplies). 

Norton  Inspection  Bureau. 
Insulators  and   Insulat- 
ing Materials. 

Akron  Smoking  Pipe  Co. 

Bunnell  Telegrap.  A  Elec.  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electrical  Appliance  Co. 

General  Inc.  Arc  Light  Co. 

Indiana  Rub,  A  Ins.  Wire  Co. 


Kartavert  Mfg.  Co. 
Mica  Insulator  Co. 
Munsell  A  Co..  Eugene. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
Okonlte  Co.,  The, 
Phillips  Insulated  Wire  Co. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Standard  Varnish  Works. 
Sterling  Varnish  Co. 
Vulcanized  Fibre  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Insulated  Wires  and  Ca- 
bles— Magnet  IVires. 

American   Electrical   Works. 
American  Steel  A  Wire  Co. 
Bunnell  Telegrap.  &  Elec.Co. 
Central  Electric  Co. 
Chicago  Insulated  Wire  Co. 
Crescent  Ins.  Wire  ACbLCo. 
Electric  Appliance  Co. 
General  Electric  Co, 
Hazard  Manufacturing  Co. 
Indiana  Rub.  A  Ins.  Wire  Co, 
India  Rubber  A  Gutta  Percha 

Insulating  Co. 
Kellogg  Switch.  A  Sup.  Co. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
Okonlte  Co.,  The. 
Phillips,  Eugene  P. 
Phillips  Insulated  Wire  Co. 
Roebllng's  Sons  Co.  J.  A. 
Simples  Electrical  Co, 
Standard  Underground  C.  Co. 
Western  Elec.  Supply  Co. 
Western  Electric  Company. 

Junction  Boxes. 

Bossert  Elect.  Const.  Co. 
General  Inc.  Arc  Light  Co. 

liamps.  Arc. 

Adams-Bagnall  Elec.  Co. 
Central  Electric  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Lt.  Co. 
Gregory  Electric  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  EL  A  Mfg.  Co. 

Ijamps,  Incandescent. 

Central  Electric  Co. 
Chicago  Edison  Co. 
Colorado  Lamp  Co. 
Edison  Decorative  A  Minia- 
ture Lamp  Dept 
Electric  Appliance  Co. 
General  Electric  Co, 
General  Inc.  Arc  Light  Co. 
General  Inc.  Lamp  Co. 
Sawyer-Man  Elec.  Co. 
Shelby  Electric  Co. 
TrI-Llghi  Electric  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

liamps.  Inc.,  Adjusters. 

Inc.  El.  Lt.   Manipulator  Co. 

Lamps,      Incandescent— 
Replacers  &  Cleaners. 

Inc.  El.  Lt.   Manipulator  Co. 
Lightning  Arresters. 

American  Elec.  Fuse  Co. 
Central  Electric  Co. 
Electric  .appliance  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
Westlnghouse  El.  A  Mfg.  Co, 

Linemen's  Climbers. 

Anderson  A  Sons,  W.  H. 
Klein  A  Son.  Matblas. 

Magnet  Wires. 

(See  Insulated  Wires.) 

Mechanical  Ikesigner. 

Florn.  I-:.  K. 
Meters. 

Diamond  Meter  Co. 

Ft.  Wayne  Elec.  Wks,,  Inc. 

General  Inc.  Arc  Light  Co. 

Mica. 

Munsell  &  Co.,  Eugene, 

Mining  Apparatus,  Elec. 

Crocker-Wheeler  Company. 
General  Electric  Co. 
Jeffrey  Mfg.  Co. 
Westlnghouse  El.  A  Mfg.  Co. 
Motors.  (See  Dynamos    and 
Motors). 


Nippers  and  Pliers. 

Klein  &  Son,  Mathlas. 

Packing. 

Besly  &  Co.,  Chas.  H. 

Patent  Attorneys. 

Johnston,  Thomas  ,1. 

Phosphor  Bronze. 

Besly  A  Co.,  Chas.  H. 
Phosphor  BronzeSm.Co.,Ltd. 

Photographs. 

Thompson,  G.  L, 

Platinum     Bought     and 
Sold. 

Baker  A  Company, 
Gt.West.Sm.and  Refining  Co. 

Poles  and  Ties. 

Iteidler  A  Co..  Francis. 

Berthold  &  Jennings. 

Carney  Brothers  Company. 

Fowler,  John  H. 

Fulmer  Lumber  Co..  D.  M. 

Holcomb-  Lobb  Co. 

Llndsley  Bros.  Co. 

Maltby  Lumber  Co. 

Meredith  Cedar  Co..  J.  P. 

Morse  Cedar  Co. 

NaugleTleCo.,E.  E. 

Perrizo  &  Sons. 

Pltt.iburg  A  L.  S.  Iron  Co. 

Porter  Cedar  Company. 

Standard  Pole  A  Tie  Co. 

Sterling  &  Son,  W,  0, 

Torrev  Cedar  Co. 

Valentine-Clark  Co..  The, 

Worcester  Co.,  C.  H. 

Wright  Bros. 
Polish  (Metal). 

Hoffman.  G.  W. 
Porcelain. 

Akron  Smoking  Pipe  Co, 
PoT^'er  Transmission 

Machinery. 

Jeffrey  Mfg.  Co. 

Smith  Co.,  S.  Morgan. 

Stllwell-Blerce  Smith- Vaile. 
Pulleys. 

s-mlth  Co..  S.  Morgan. 

Stllwell-Blerce  Smlth-Valle. 

Rail  Bonds. 

American  Steel  A  Wire  Co. 
Badt  A  Co.,  F.  B. 

Rail  Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 
Refiners. 

Gt.West.Sm.and  Refining  Co. 
Reflectors. 

Amer.  Reflt.  A  Lighting  Co. 

Re- Winding- Repairs. 

Chicago  Edison  Co. 
Gregory  Electric  Co. 
Schureman  A  Hayden. 

Rheostats. 

Badt  A  Co..  F.  B. 
Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 
Gen'l  Inc.  Arc  Lt.  Co. 
Sage  A  Bro.,  P.  B. 
Westlnghouse  El.  &  Mfg.  Co. 
Rosettes. 
Pass  A  Seymour. 

Second-Hand  Mach*y. 

Gregory  Electric  Co. 
Illinois  Maintenance  Co. 
Matthews.  A  Bro..  W.  N. 
Rose  Electric  Company. 
Scnureman  A  Hayden, 
Walsh's  Sons  A  Co. 
Whitehead  Company,  W,   W. 

Shades. 

Amer.  Reflt.  &  Lighting  Co. 

Speaking  Tubes. 

Central  Electric  Co. 
Edwards  &  Company. 
Electric  Appliance  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Speed  Indicators. 
Besly  A  Co.,  Chas.  H. 
Queen  A  Co. 
Weston  Electrical  Inst.  Co. 

Springs. 

American  Steel  A  Wire  Co. 

Barnes  Co..  The  Wallace. 
Steel  Boxes. 

Bossert  Elec.  Const.  Co. 
Storage  Batteries. 

American  Battery  Co. 

Electric  Storage  Battery  Co. 

United  States  Accumulat.  Co. 


Tapes,  Insulating. 

American  Electrical  Works. 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
Electric  Appliance  Co. 
New  York  Insulated  WlreCo. 
Okonlte  Co.,  The. 
Simplex  Electrical  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Telegraphic  Supplies. 

Bunnell  Telegraph,  AElec, Co. 
Telephones,     Telephone 
Material    and    Switch- 
boards. 

-Vcme  Pay  Station  Co. 

American  El.  Telephone  Co. 

American  Toll  Teleph.  Co. 

Bunnell  Telegraph. AElec. Co. 

Central  Electric  Co. 

Central  Tele.  A  Elec.  Co. 

Chicago  Pay  Station  Co. 

Coit,  Henry  A. 

Columbia  Telephone  Mfg.  Co. 

Continental  Tel.  Const.  Co. 

Ericsson  Telephone  C!o, 

Eureka  Electric  Company. 

Parr  A  Farr. 

Griggs  Manufacturing  Co. 

HoUzer-Caboi  KlectncCo. 

International  Tel.  Mfg.  Co. 

Kellogg  Swltchb.  A  Sup.  Co. 

Kokomo  Tel.  A  El.  Mfg.  Co. 

Metropolitan  Tel,  A  Elec.Co. 

Moon  Mfg.  Co.,  The. 

R.  I.  Telephone  A  Elec.  Co. 

St.  Louis  Elec.  Supply  Co. 

S|)encer  Electrical  Co. 

Sterling  Electric  Co. 

Stromberg-Carlson  Tel.M.  Co. 

^wedisb-Anier.  Tel.  Vo. 

Telephone  Co.  of  Amer., The. 

\'raduct  (lompany. 

Warner  Electric  Company. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Teleplione  Service. 

Chicago  Telephone  Co. 
Tools. 

Anderson  A  Sons,  W.  H. 

Dlcke  Tool  Company. 

Klein  A  Son,  Mathlas. 
Transformers. 

Central  Electric  Company. 

Crocker-Wheeler  Company. 

Ft.  Wayne  Elec.  Works,  Inc. 

General  Electric  Co. 

Gregory  Electric  Co. 

Moloney  Electric  Company. 

Standard  Electric  Company, 

Vindex  Electric  Company. 

Wagner  Electric  Mfg.  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Trucks.  Electric  Car. 

General  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Turbine  W^ater  Wheels. 

Leffel  A  Co.,  Jas. 

Smith  Co.,  S.  Morgan. 

Stllwell-Blerce    Smith- Vaile 
Varnishes. 

Standard  Varnish  Works. 

Sterling  Varnish  Co. 

Vulcanized  Fibre. 

Vulcanized  Fibre  Co. 

Wires,  Copper. 

American  Electrical   Works. 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Hazard  Manufacturing  Co. 
National  India  Rubber  Co. 
Okonlte  Co.,  The. 
Phillips  Insulated  Wire  Co. 
Roebllng's  Sons  Co.,  J.  A. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Western  Electric  Company. 

Wire,  Bare. 

American  Steel  A  Wire  Co. 
Besly  A  Co.,  Chas.  H. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Okonlte  Co.,  The. 
Phillips  Insulated  Wire  Co. 
Roebllng's  Sons  Co.,  J.  A. 
Standard  Underground  C,  Co. 
Western  Electric  Co. 
Western  Electrical  Sup.   Co. 

X-Ray  Outfits. 

Queen  A  Co, 
Wlllyoung.  Elmer  G. 
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AND     OTHER    THINGS. 


American  Electric  Fuse  Company 


CHIGAG6:  48-50  W.  Jackson  B'vd. 


NEW  YORK:  110-116  Nassau  St. 


ATLANTA:gEmpire  BIdg. 


MOTOR  APPLICATIONS 


OUR 

ENCASED 

MOTORS 

Operate 
Satisfactorily 
Under  the 
Most  Adverse 
Conditions  on 
Floor  or 
Ceiling. 


Vestem  Ekctric  S.  N.  S.  Two  H.  P.  Motor,  Direct  Connected  to  i 
Quimby  Pump,  running  at  675  R.  P.  M. 


DO   AWAY 

with  Slipping 

Belts.     Equip 

Your  Factory 

Throughout  with 

W.E.  Co.  Direct 

Connected 

Motors  and  you 

will  be  Satisfied, 

as  are  all  who 

Use  them. 


If  you  drop  us  a 

line  we  will  mail  you 

a  number  of  views 

of  up-to-date  shop 

applications. 


WESTERN  ELECTRIC  COMPANY, 


CHICAGO. 


SAINT  LOUIS. 


PHILADELPHIA. 


NEW  YORK. 


WESTERN    ELECTRICIAN 


■April  12,  igo2 


THE   EUREKA 


NEW  Central  Energy  Telephones. 

NEW  Switch  Hooks. 

NEW  Relay  Magneto  Lamp  Line  Switch- 
boards. 

NEW  No.  35  Desk  Set. 

NEW  No.  JO  Receiver. 


NEW  Multiple  Apparatus. 

NEW  Warner  Bell  Style  Switchboard. 

NEW  Lift  Target  C.  E.  Switchboard. 

NEW  No.  \  Transmitter. 

NEW  No.  106  Cams. 

NEW  No.  9  Cam  Keys 


Simply  "  Lead  them  all."    Or,  as  one  competitor  remarked  at  the  convention, 

"THE    EUREKA    KNOCKS    THEM    ALL." 

IF   YOU   DID   NOT    SEE   THEM   AT   THE   CONVENTION,  WRITE    US   AND    WE    WILL  SEND 

YOU  SAMPLES   AND   EXPLAIN. 


EUREKA  ELECTRIC  CO., 


CHICAGO. 


THE    MOST   PROGRESSIVE    COMPANY  IN  THE  INDEPENDENT  FIELD. 

P.  S. — We  can  tell  you  how  to  improve  your  Switchboard  50  percent.     Doil't  Care  whOSG  make  it  iS.     Write  us. 
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THE  GENERAL  ELECTRIC  COMPANY'S 

FAN  MOTOR  VENTILATING  SETS. 


Direct  Current  Set. 


Alternating  Current  Set. 


Furnished  with  12  and  16=inch  fans 
for  direct  and  alternating  current. 

WRITE    FOR    INFORMATION. 

GENERAL  OFFICES:     SCHENECTADY,  N.  Y. 


New  York  Office,  44  Broad  Street. 


Sales  offices  in  all  large  cities. 


i 
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"The  Flower  of  them  All" 


Stromberg-Carlson 
Telephone  Mfg.  Co. 


CHICAGO. 
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WESTERN     ELECTRICIAN 


April  12,  1902 


THIS    SPEAKS    rOR    ITSELF 

AS  TO  THE 

MERITS   OF  THE   "KELLOGG." 

ICC^e  haHJe  hxiilt  tt£}o  UKe  the  one  4:hotvn  in  cut  (7,2.00 
Line^    capacity    each)    and    are    building     an- 
other larger  than  the  ttafo  combined. 


Kellogg 


telephones:  are  Just  as  good  as  Kjellogg 
Ste^itchboards  and  each  is  equipped 
tejith    a    transmitter  ^  4^  ^ 


GUARANTEED  BETTER  THAN  THE  "BELL  SOLID  BACK." 


229    SoutK    Green    Street. 

BRANCH  OFFICES:     Keystone  Building.  Philadelphia.  Pa.  Electric  Building,  Cleveland,  Ohio. 


April  12,  tgO:2 
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All  that  scale  can  be  taken  out  of  your  boilers  with  DEARBORN  COMPOUND.     Write  us   about   Analysis   of  your  Boiler  Feed  Water. 
No  labor  in  putting  the  Compound  into  Boilers  and  lots  of  labor  and  coal  saved  by  having  boilers  clean. 

o^ic^K^    i> E^ ^2^ le  :b  o  li K^    o  o  j^i»oxjivi>  s  . 
DEARBORN    DRUG    AND    CHXSIVIICAIm    ITITORKS, 


CHICAGO  ; 
-34  Rialto  Bldg:  ,  Tel.  Harrison  3930  and  39:^1. 

PITTSBURG.  ST.  LOUIS.  ST.  P.\UL. 

.\.  \V.  CroiiL-b.  F.  Eardley.  T.  S.  F.  Hayes. 


WM.  H.  EDGAR,  President. 


.Vl'LANT.l,  Q.\. 
C.  H.  Everell. 


DF.NVER. 
G.  E.  Talcott. 


SAN  FKANCISCO. 
W.  .\.  Kenney. 


NEW  YORK  :  120  Liberty  Street. 

W.  li.  McVlcker. 
HONOLULU.  H.  T. 
E.  O.  Brown. 


Crimshaw. 


Raven  White  Core. 


Raven  Black  Cora. 


ALL  OUR  WIRES  P°»°  inspection  and  chttj  th*  abort  TRADE-MARKS  on  our  tags.    We  also  manufacture  Crimshaw  and  Competition  Tapes  and  Splicing  Compound*. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OFFICE: 
13-17  Cortlandt  St.,  New  York. 


BRANCHES:^  „,<i«'fp*«?„%  3,. 


BOSTON: 
7  Otis  St. 


SAN  FRANCISCO. 
33  Second  St. 


THE     ACME 

TELEPHONE      PAY     STATION 

is  the  pinnacle  of  success   in  the  consime- 
tion  of  coin-signaling  apparatus. 


It  is  scientitically  and  mechanically  cor- 
rect iu  principle  and  construction. 

It  is  perfectly  automatic.  The  user  has 
nothing  to  do  but  deposit  his  money. 

It  Is  secure  against  mistakes  and  attempts 
at  fraud. 

Sii!:nals  are  loud,  distinct,  unfailing  and 
unmistakable. 

The  Acme  Pay  Station  is  put  out  in  a 
number  of  convenient  and  attractive  styles, 
suited  exactly  to  the  particular  need  of  the 
place  or  purchaser. 

It  i<  the  lowest  in  price  of  any  pay  station 
ever  offered. 

THE  ACME  PAY  STATION  CO., 

LUDINCTON,  MICH.,  U.  S.  A. 


BOSTON  CABLE  CLIP 

THE  STANDARD  EVERYWHERE. 


CLASS   WOOL 


FOR  STORAGE  BATTERIES  AND  LABORATORY 

WORK,  FILTRATION  PURPOSES,  ETC. 
$2  alb.    Discount  furnished  on  application. 

CLASS  WOOL  MFC.  CO., 

207  W.   Madison  St..  CHICAGO. 


ADJUSTABLE  TO  ANY  SIZE  CABLE. 

STRONGEST.     SIMPLEST.     BEST. 


CHASE-SHAWMUT  CO., 

BOSTON, 

SOLE  MANUFACTURERS. 


MOLONEY 
TRANSFORMERS 

HAVE  NO  EQUAL. 


They  are  perfect  in  me- 
chanical and  electrical 
construction.  Copper  and 
core    losses  reduced  to  a 


minimum. 


Two-year  guarantee. 


Moloney  Electric  Go. 

ST.  LOUIS,  Mo. 

PKANCIS  (ikANOEK.  New   Vc.rk, 

Wlf5'I'ERN  Hl.i^CTklCAI.  SUl'IM.YCO  . 
.•il.  I.uiils,   Mo. 

NORTHWEST  ei.ECTHIC  EN(1.  CO.. 
Ptirlland.  On-. 


DO  YOU  KIMONA/ 

the  Importance  of  magnetically  floating  the 
moving  parts  of  a  meter? 

Send  for  description  and  boolc  full  of  good  information  "ABOUT  METERS." 


STANLEY  INSTRUMENT  COMPANY, 

General  Sales  Office,  144  Broadway,   New  York,  N.  Y. 
Pacif":^  Coast  Agency,  33  New  Montgomery  St.,  San  Francioiao,  Cal. 
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Farr  Long  Distance  Telephones 


The  Best  on  Earth.    Guaranteed  to  ring  more  Bells 

on  one  line  than  any  other  make.    Strong  Magneto  Bells.    Loud 
Talkers  and  Durability  are  the  strong  points  in  ourTelephones. 


TELEPHONE  &  CONSTRUCTION 
SUPPLY  COMPANY  ™*cS!"'™' 

MANUFACTURERS    AND    DEALERS    IN 

High-Grade  Telephones,  Telephone  Parts  and  Construciion  Supplies. 

OUR  PRICES  ARE  THE  VERY  LOWEST.     ORDERS  FILLED  PROMPTLY. 


FARR 


ALU  OUR  GOODS  ARE  GUARANTEED  OR  MONEY  REFUNDfD. 


Brackets, 
Cross  Arms, 
Arm  Braces, 
Pins,  Knobs, 
Insulators, 
Lag  Bolts, 
B.  B.  Wire, 
Copper  Wire, 
Office  Wire, 
Cables. 


Bridging 

Telephones, 
Exchange 

Telephones, 
Interior 

Telephones, 
Private  Line 

Telephones, 
Twelve  Styles 

Telephones. 


Bulletin 


SENT 
FREE 


a 


INTERNATIONAL 


» 


APPARATUS 


Embodies  in  the  Construction  of  Its  Parts   many  New  Features  of  Importance  to  the 
DURABILITY  as  well  as  the  EFFICIENCY  of  a  System. 


Improvements 


Fully    protected    by    patents 
allowed. 


Receiver 


Adjustable,  Horseshoe  Mag- 
net. Adjustment  locked  with 
Screwdriver.  Diaphragm 

clamped  between  metal.  All 
metal  parts  self-contained. 
NO  METAL  PART  EXPOSED. 

STRONG  and  POWERFUL. 

PRACTICALLY 

INDESTRUCTIBLE. 


Transmitter 


Adjustable  Carbon  Elec- 
trodes. Circuit  independent 
of  frame. 

TALK  ANY  DISTANCE. 
LAST  A  LIFETIME. 


TELEPHONES   S^.KnTn'illf   SWITCHBOARDS   ""™^ 


GENERATOR  CALL 


TRUNKING 


FOR    ANY    SIZE    EXCHANGE. 
TOLL    LINE    APPARATUS    A    SPECIALTY.  CORRESPONDENCE    SOLICITED. 

INTERNATIONAL  TELEPHONE  MFG.  GO. 

Harrison  and  Clinton  Streets,    CHICAGO,  U.  S.A. 


April  12,  1902 
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Columbia  Telephone 
Manufacturing  Co. 

194-204  S.  Clinton  St.,  Chicago,  III. 


Switchboards  for  Magneto,  Central  Energy, 
Lamp  Signal  and  Multiple  Systems. 

Spring  jacks  are  removed  from  troublesome  position  in  switchboard 
proper  and  are  placed  on  switching  cords  in  lieu  of  plugs,  the  plug  being 
substituted  for  the  jack  in  the  board,  thus  reducing  number  of  spring 
jacks  used  from  80;?  to  98?,  according  to  style  and  size  of  switchboard, 
and  placing  the  small  number  of  spring  jacks  remaining  in  a  position 
easy  of  access  for  inspection. 


COLUMBIA  MULTIPLE  SWITCHBOARDS 

require  but  50?  of  Multiple  factors,  cable  and  floor  space 
of  that  necessary  in  other  types  of  Switchboards. 


MAGXETO  SUITCnBOARD. 

CSbowing  Plug  ia  Boanl  aod  Jack  on  Cord.) 


Complete  two  (2)  wire  metallic  circuit  used  from  switchboard  to  instru- 
ment, no  ground  being  placed  on  instrument  or  battery,  and  no  common 
ties  on  circuit,  when  two  subscribers  are  connected. 

Complete  Double  Supervision  or  Cord  Circuits. 


THE  CONSTRUCTION  of  COLUMBIA  SWITCHBOARDS  is  SUCH  as  to  RENDER  THEM  DUSTPROOF. 


"Magneto"  and  "Central  Energy"  Telephones 


OF    HIGHEST    EFFICIENCY. 


Combination  Lightning  and  Sneak  Current  Arresters. 


CENTRAL  ENERGY,  LAMP  SIGNAL,  MULTIPLE  SWITCHBOARDS 

NOW  IN  PROCESS  OF  CONSTRUCTION  AND  INSTALLATION: 

Waxahachie,  Texas  .  .  .  Switchboard  Capacity,  1,200  lines. 
Ennis,  "  "  "  1,200     " 

Norwalk,  Ohio,  "  "         2,400     " 


QUICK  SHIPMENT    OF    ORDINARY  REQUIREMENTS    GUARANTEED. 
— — =  ESTIMATES  PROMPTLY  FURNISHED  ^—^== 


Combination  Lightning  and  Sneait  I'urrent  Arrester. 
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you  can  buy  lamps 

and  flod  tbat  the  socket  Is 

the  only  part  that  fits. 

better  try  a  specialist; 

have  lamps  made  to  fit 

conditions  In  plant  as 

they  actually  are. 

get 

all  the  good  results 

good  lamps  are  capable  of. 

think  of  your  coal  pile, 

your  customers,  your  stock-holders, 

and— 

read  that  fourth  line  again. 


ELECTRICAPPLIANCE  COMPANY,  LAMP  SPECIALISTS,  SELL- 
ING PACKARD  LAMPS.    92  &  94  W.  VAN  BURENST.,  CHICAGO 


X=RAY  TUBES 

GE  Type 

are  Self  Adjusting.  They  glow  as  steady  as 
a  lamp.  Users  of  Crookes  Tubes  appreci- 
ate this. 

Miniature  Incandescent  Lamfs 
and  Sockets. 

DeTjuar  Bulbs  for  Liquid  Air, 
Write  for  Price  List  No.  5088. 

EDISON   DECORATIVE  &  MINIATURE  LAMP   DEPT., 

General  Electric  Compaay,  Harrison,  N.  J. 


MICANITE  CLOTH 


HIGH  INSULATOR  FOR  ARMATURES,  ETC. 
NON-ABSORPTIVE,  FLEXIBLE  and  STRONG. 

MICA  INSULATOR  GO. 

"PATENTEES," 


CHICAGO. 


NEW   YORK. 


VOLT=AMMETERS, 

POCKET  SIZE. 

I  For  Testing  Batteries  and  Battery 
Icirculis,  Locating  Faults,  Grounds, 
|etc. 

RELIABLE.       ACCURATE. 
Send  for  Circular. 
L.M.PICNOLET. 
78-80  Cortlandt  St.,  NEW  YORK,  N.  Y« 

Telcpmonc  riAfinrsoN  745 

F.  B.  BADT&CO. 

CONSULTING  AND  CONTRACTING  ENGINEERS 


WCSTEHN   AGCNTS  FOR 
WESTON   INSTRUMENTS. 
WARD  LEONARD   RHEOSTATS. 
CIRCUIT  BREAKERS. 
EDISON-BROWN  RAIL  BONDS.   ETC. 


1604  Monadnock  Block, 


CHICAGO. 


AND 


Save  Your  Commutators  by  using 

THE      K.     &    W.     DYNAMO     BRUSH 

COMMUTATOR  COMPOUND. 

The  Cheapest  and  Best  on  the  Market. 

THE  K.  &  W.  COMPANY,  PiUsfield,  Mass 


Manufacturers  of  Dynamos.  Brushes,  Commu- 
tator Compound,  Soldering  Sticks  and  Arc  Light 
Hanger  Boards.  Samples  of  Compound  FREE. 
Agents  wanted. 


AMERICAN"  Sr 

ARE  THE  BEST.    Send  lor  deicrlptive  Circular. 

Absolutely  Non-Infringing. 
Protection  Guaranteed. 

AMERICAN  BATTERY  CO., 

EET'D  laas.        171  S.  Clinton  St.,  Chicago,  III, 


WANTED 


You  Who  are  Troubled  with  Sparking  and  Cutting  of  Commutators  to  Use 

The  only  article  that  will  PREVENT  SPARKING. 
Will  keep  the  commutator  In  good  condition  and 
PREVENT  CUTTING. 

Absolutely  will  Hot  Gum 
The  Brushes  .  «  . 

It  will  put  that  hiph  ploss  on  tlio  commutator  you 
have  so  long  60ught  al'tcr. 

K.  MoLENHAN  &  GO., 

Sole  Manufacturers, 
)  Title  and  Trust  BIdg..  CHICAGO,  ILL. 


SO  Cts.  per  Stick.    $S.OO  per  Doxen. 

For  Sale  by  all  Supply  Houses,  or 
FREE,  Sample  Stick. 


IVI  O  O  IS  R  IM 


AMERICAN  ELECTRICAL  HEATER  CO. 

Manufacturers  Electric  Heating  Appliances, 
Write  for cataloguu.  103-197  River  St.     DETROIT    MICH 


WE  BUY  OLD  BELTS 

OR  3CRAPS,  ANY  SIZE  OR 
CONDITION. 

WE  CLEAN,  REPAIR  AND  RENEW 

OLD  BELTS. 
LEATHER PRESERVER  MFQ.CORP. 

27  W.  MONROE  ST..  CHICAGO 


MoRoT  OX.AY  'WoBica. 

Brazil,  Ind. 

:tf)2  Broad-way.     New  York. 

1030  Monadnock  Blk..  Chicago. 


THE  NATIONAL  CONDUIT  ^  CABLE  CO. 


BARE  COPPER  WIRE  AND  CABLE,  PAPER  INSULATED  CABLES 


iNuutaclurert 
of 

CEMENT    LINED    PIPE    FOR    CONDUITS. 


FOR  TELEPHONE,  TELEGRAPH, 
ELECTRIC   LIGHT  AND    POWER. 


Executive  Offices,  Times  Building,  NEW  YORK,   N.  Y. 


WE   CAN    PLEASE    YOU 

IN  THE  LINE  OF 

ELECTRICAL 
GLASSWARE 


AND  ARE  PREPARED  TO  FURNISH  YOU  WITH 

GLOBES  OR  SHADES  FOR  ALL 

TYPES  OF  LAMPS. 


OPEN  AND  ENCLOSED, 

OUTER  AND  INNER  ARC 

GLOBES  AND  SHADES. 


WRITE    FOR    CATALOGUE. 


THE  CENTURY  GLASS  CO,,  beluire,ohio. 


January  i8,  1962 


VVESTEkM    ELECTRICIAl^ 


IS 


FRANK  N.  PHfLLPlS.  Presiocnt. 
C.  H.  WAGEN8CIL,  Treasurer. 


CUQCNE  F.  PHILLIPS. 

GCNCRAL  MANAQCR. 


E.  ROWLAND  PHILLIPS,  ViCE-PRCS. 
O.  R.  REHINGTON,  Jr.,  Geo. 


AMERICAN  ELEGTRrCAL  WORKS, 


PltOVlOEXCE.  K.I. 


BAREIND  INSULATED  ELECTRICfIRE, 


Railway 


ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  «ND  UNDERGROUND  USE. 
New  York  Store,  W.  J.  Watson.  26  Cortlandt  St. 
Chicago  Store.  P.  E.  Donoboe,  82  Lake  St. 

Montreal  Branch,  Kugene  F.  Phillips'  Electrical  Works, 
MAIN  OFFICES  AND  FACTORIES,  PHILLIPSDALE,  R.  1. 


WRITE  TO  OHIO  ELECTRIC  WORKS 

-  CHRISTMAS  GOODS 


ONDERS 

AT    LITTLE 


ElectrIcTableLamp(asshown  In  illus- 
tration )  with  Battery  coinplete $3.00 

Batterj-  Htinging  L;imp 10.00 

Telephone,  with  Biittory  complete 6.95 

Electric  Door  Bells,  all connecliona 1.00 

Electric  Carriage  Lamp _ 3.95 

Fan  Motor,  with  Battery 6.C3 

Electric  Hand  Lanterns 2.00 

$^.00  Electric  Jledical  Batteries 3.05 

J12.00  Belt,  with  Suspen.'K)ry„,  2.50 

Teleqraph  Outfits,  complete^ 2.25 

Batter^'  Motors  from $1,00  to  12.00 

16.00  Bicycle  Electric  Lights 2.75 

Electric  Raihvcy 2.95 

PocketFlashLlsht3...    l.EO 
NeckaeLighta-Viicto    3.00 


send  for  Free  Boob.  Describes  and  lliustratts  many 
of  the  most  useful  electric  devices,  at  -wonderfully  ■ 
emaAl  prices,  AH  practical.  The  lowest  pricoin  the 
world  on  everyiliine  electrical.  Agents  can  make 
liandsome  commissions  and  many  sales.  Write  for 
complete  mfonaaUon. 
Omo  ELECTBIC  WORKS,  Cleveland,  Ohio.    , 


Six  Y<irs  with  General  Electric  CompBny. 

THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  66  Broadway,   •    NEW  YORK  CiTY. 

Patent  Cautei.        PttenI  SolloltlnB. 


Secured     quickly    through     Western 
Electrician  "Help  Wanted"  ads. 


Electric  Heating  Apparatus. 

SEND  FOR  64-PAGE  CATALOGUE. 

"UNIT"  ENAMELED  RHEOSTATS 

The  Simplex  Electrical  Co., 

Cambridgeport,    Mass. 

CHICAQO,    Monadnock    Block. 


IDEAL  AUTOMATIC 
ANNUNCIATORS. 

The  Best  on  the  Market. 
Write  for  Prices. 

Maaufactured  ^y 

THE  HEATH  ELECTRIC  CO., 

OETBOIT.  MiCH. 


Faries  Adjustable  Holder 


PORTABLES,  SHADES,  ET&. 


CATALOGUE  NO.  9  just 
Issued  will  be  mailed  up- 
on application. 


ARR  FAMIIiTAB  TO 
Alili  EI.ECTBICAI. 
P£OPl.£, 


FARIES    MFC.   CO.,  Decatur,  Illinois. 


;>S'  VICTOR  TURBINE 


mounted  on  horizontal  shaft  is  shown  by  the  cut  herewith.  The  water 
is  discharged  at  one  end  through  the  draft  tube,  and,  in  this  case,  the 
usual  end  thrust  connected  with  single  wheels  is  entirely  provided  for. 
The  high  speed,  close  regulation,  great  capacity,  high  efficiency,  perfect 
cylinder  gate  and  steady  motion  are 


SALIENT 
FEATURES 
OF  THE 
VICTOR 
TURBINE. 


We  make  a  specialty  alto  of 


STEAIV!  AND  POWER  PUIVIPING  MACHINERY  FOR  ALL  PURPOSES. 
AIR  COIWPRESSORS  FOR  THE  AIR  LIFT  SYSTEIW  AND  GENERAL  USE. 
JET  AND  SURFACE  CONDENSERS,  AIR  PUIHPS.  VACUUM  PUIVIPS, 
STILWELL'S  FEED  WATER  HEATERS. 
OIL  MILL  MACHINERY  AND  FILTER  PRESSES. 

If  interested  address 

The  Stilwell-Bierce  &  Smith-Yaile  Co., 


DAYTON,  OHIO,  U.  S.  A. 


257  Lehman  St,, 

NEW  YORK,  U1   Broadway.  PHILADELPHIA,  612  Arch  SL 

BOSTON.  73  Oliver  St.  CHICAGO.  311   Dearborn  SI. 

NEW  ORLEANS,  304  Hennen  BIdg.  LONDON,  E.  C,  97  Queen  Victoria  SL 

DALTIMORE,  316  Equitable  BIdg. 
UUFKETTER  &  BENDIT  M.  E.  CO.,  Sales  Agents,  810  Olive  St.,  ST.  LOUIS,  MO. 
E.  F.  AUSTIN,  Sales  Agent,  Smith  Block,  PITTSBURG,  PA. 


KELLOGG  SWITCHBOARD  m  SUPPLYC  0„ 


231     SO.    GREEN   ST.,    CHICAGO 

WE  ARE   PREPARED    TO    FURNISH  BEST    QUALITY 


WIRE 


®  "wi  to  Ir»  t>  o  ^  rca. 


STASTD^LBD    PRODUCTS    IX    STOCK. 


ilVlPROVED 
WARREN 


2,000  LIGHTS 


k  ALTERNATOR 

'I     SANDUSKY 
^  OHIO 


NATIONAL  CODE  STANOARO 

"0.  K."  Weatherproof  Wire. 
Sloi-Borning  Weatherproof 
M  and  Slow-Bnrnlng  Wire. 


Prices  and  Samples  on  Application, 


Phillips  Insulated  Wire  Go., 

Office  and  Factory:  PAWTUCKEL  R.  L 


DID    YOU    EVER 

Feel  like  this?  He  lost  that  sale 
because  he  did  not  have  those 
particular 

ELECTRICAL  SUPPLIES 

in  stock.  They  were  ordered  a 
week  ag-o,  and  are  still  "com- 
ing." Change  your  base  of  sup- 
plies, my  friend.  Order  from  us, 
and  have  your  goods  delivered 

STRICTLY   ON   TIME. 

Write  for  our  new  Catalog,  containing  low  prices  and 
fine  cuts.      They  are  going  fast.      Better  do  it  now. 


ALDEN  ELECTRIC  CO., 


52-54  W.Van  Buren  St..  Chicago. 


The  Up-to-date  Supply  House. 
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most  desirable  In  ttaoir 

constriiotlon,  adjustability 
and  appearance. 

carbon  II  fe  long. 

expense  and  labor  In  maintenance 

the  lowest. 

85.000  In  us»— 

Id  satisfactory  use. 

tbat's  why  we  sell  them 

and  guarantee  them 

lobe 

the  best  [*]  arc  lamps  made. 


•Note.— And  most  satisfactory. 


ELECTRIC   APPLIANCE  COMPANY,  SELLING  ADAMS-BAGNALL 
ARC  LAMPS.     92  &  94  WEST  VAN  BUREN   STREET,   CHICAGO. 


X=RAY  TUBES 

QE  Type 

are  used  by 

the  Army  and  Navy  of  the  U.  S. 

the  Army  and  Navy  of  Japan, 

the  British  Army  in  South  Africa 

and  by  Colleges,  Universities  and  Hospitals  in  the 

U.  S. 

They  are  the  Standard. 

r  Miniature  Incaiidescent  Lam^s 

"^s^  and  Sockets. 

Deivar  Bulbs  for  Liquid  Air, 

EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

Qeneral  Electric  Company,  Harrisoo,  N.  J. 


EMPIRE 
CLOTH 


HIGHEST  GRADE  ELECTRICAL  INSULATING  CLOTH.  Carefully  coated  with 
best  refined  linseed  oil  by  entirely  new  and  original  process.  Many  points  of 
superiority  over  other  makes.  Furnished  in  rolls  loo  or  500  yards  long  or  any 
length   desired.     Send  for  circular. 

MICA    INSULATOR    COMPANY, 

NEW    YORK.  "ORIGINATORS."  CHICACO. 


VOLT=AMMETERS, 


POCKET  SIZE, 

-^  For  Testing  Batteries  and  Battery 
"^■iSS!,"  Circuits.  Locallne  Faults,  Grounds, 

y-'    M  etc. 
X    >*         RELIABLE.       ACCUKATE. 
Eb^^^         Send  for  Circular 
a    S~E  L.M.PICNOLET. 

T8-80  Cortlindt  St.,  NEW  YOEK,  K.  Y- 


TCLKPHONE     HARRISON   74S 


F.  B.  BADT  &  CO. 

CONSULTING  ENGINEERS  AND  EXPERTS, 


ascNTS  ron 


1B04  Monadnock  Block, 


CHICAGO. 


CARGENT  &  LUNDY, 

Engineers, 

1000,  46  E.  VAN  BUREN  ST.,  CHICAGO. 
FREDERICK  SARGENT.  A.  D.  LUNDV 

Long  Distance  Phone  Central  2448, 

W.   H.   SCHOTT, 

ENGINEER  AND  CONTRACTOR, 

Specialties:  1220-21   Marquette  Building. 

Central  Station  Heatinu'  Plants, 

Water  Works  Steam  Plants, 

Electric  Light,  Gas  and 

Street  Railway  Plants.  CHICAGO. 


WANTED 


You  Who  arc  Troubled  with  Sparking  and  Cutting  of  Commutators  to  Use 

The  only  article  that  will  PREVENT  SPARKING. 
Will  keep  tilt)  commutator  in  good  condition  and 
PREVENT  CUTTING. 

Absolutely  will  Mot  Gunt 
The  Brushes  ... 

It  will  put  that  high  gloss  on  the  commutator  you 
have  so  long  sought  atter. 

K.  Mclennan  &  oo.. 

Sole  ManuFacturers, 
909  Title  and  Trust  Bldg..  CHICAGO,  ILL. 


BO  Cts,  per  Stick,    $5.00  per  Dozen, 

For  Sale  by  all  Sup|tly  Houses,  or 
FREE,  Sample  Stick. 


R  IM        M 


AMERICAN  ELECTRICAL  HEATER  CO. 

Manufacturers  Electric  Heating  Appliances, 
Write  for  catalogue.  195-197  River  St.     DETROIT    MICH 


The  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

STEEL,  OUTLET  AIVD  JENCTLOX  BOXES, 
SWITCHBOARDS,   PANEL    BOARDS.    SWITCHES,  ETC. 


JBdWARDS  ah/o 


ELEGTRO- 

MEOHANICAL 

GONG. 


Is  entirely  encased  in  iron 
and  is  weatherproof.  The 
mechanism  is  very  powerlul  and 
gives  375  blows  to  each  wind- 
ing. Continuous  ringing  or 
single  stroke. 


VEv^/yowK  Hy 


THE  NATIONAL  CONDUIT  9t^  CABLE  CO. 


4iniifae1ur«r« 


FOR  TELEPHONE,  TELEGRAPH, 
ELECTRIC   LIGHT  AND   POWER, 


BARE  COPPER  WIRE  AND  CABLE,  PAPER  INSULATED  CABLES, 

Executive  Offices,  Times  Building,  NEW  YORK,  N.  Y 


CEMENT   LINED   PIPE   FOR    CONDUITS. 


REFLECTORS! 


Light  is  useless  if  you  can't  have 
it  where  you  want  it. 

Paragon    Reflectors    throw   the 
light  just  where  you  want  it. 

Our  Incandescent  Reflectors  are 

neat  and  are  superior  to  all  others. 
They  are  green  outside,  glossy 
enamel  white  inside.  Reflecting 
surface.  Made  in  various  styles 
and  sizes.     Get  our  catalog. 


American  Reflector  &  Lighting  Co., 

271-273    FRANKLIN    ST.,    CHICACO. 


KNIFE  SWITCHES 

WE  HANDLE  .... 

ALL  SIZES 
andCRADES 

AND     CARRY     ALL     STYLES 
IN    STOCK. 

Prices    In    proportion. 

^"^  STANDARD  ELECTRIC  CO., 

I  13  W.  3rd  Street,  CINCINNATI,  OHIO. 
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n 


rRANK  N.  PHILLPI8,  PncsiDENT. 
C.  N.  WAGENSElL.TneAsuneR. 


CUGCNC  F.  FHILLIP*. 
Gcnehal  MANAQcn. 


C.  ROWLAND  PHILLIPS,  Vicc-PHE*. 
«.  fl.  MCMIIIGTON,  JR.,  SCO. 


AMERICAN  ELECTRICAL  WORKS, 


PROVIDEN€£,  B.  I. 

BARE  AND  INSULATED  ELECTRICWIRE. 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  «ND  UNDERGROUND  USE. 
New  York  Store.  W.  J.  Watson,  26  Conlandt  St. 
Chicago  Store,  F.  E,  ponohoe,  82  Lake  St, 

Montreal  Branch,  Kugene  F.  Phillips'  Electrical  TVorks. 

MAIN  OFFICES  AND  FACTORIES.  PHILLIPSOALE.  R.  I. 


Bullock  Electric  Mfg.  Co. 

DISTRICT  OFFICES. 

BOSTON 70  KilbySl. 

NEW  YORK St.  Paul  BIdg. 

PHIUOELPHIA North  American  Bldg. 

BALTIMORE 8-10  South  SI. 

PITTSBURG 21 9  Lewis  Block. 

BUFFALO 876  Ellicott  Sci. 

CLEVELAND New  England  Bldg. 

ATLANTA 221  Equitable  Bldg. 

CHICAGO 1 626  Marquette  Bldg. 

ST.  LOUIS 2017  Locust  St. 

MEXICO 12  Primera  Humboldt. 

NEW  ORLEANS 307  Magazine  St. 

MONTREAL Merchants  Bank  Bldg. 

DENVER 261   Coronado  Bldg. 

SAN  FRANCISCO 619  Mission  SL 

SPOKANE 603  Sprajue  Ave. 

OMAHA SISFirstNat'l  Bank  Bldg. 

LOUISVILLE 618  W.  Main  SL 

CINCINNATI E.Norwood.  397 


SIX  Y«tr«  with  Gtnem  Electrto  Company. 

THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  66  Broadway,   •    NEW  YORK  CITV. 

Paten^CtUiM.        Ptt.nl  Solleltlni. 


AMERICAN"  Sr 

ARE  THE  BEST.    Send  (or  de.crlplive  Circular. 

Absolutely  Non-Infringing. 
Protection  Guaranteed. 

AMERICAN  BATTERY  CO., 

ESTD  ts89.        1 7 1  S.  Clinton  St..  Chicago,  III, 


SMALL  GENERATING  SETS  FOR 

MARINE  WORK  OR  SMALL 

ISOLATED  PLANTS. 

■n'E  MANUFACTURE 

GENERATORS  and  MOTORS 

OF  ALL  KINDS  AND  FOR  ALL  PURPOSES. 

TRIUMPH  ELECTRIC  CO., 


'WE" 


CINCINNATI,  O. 


WE   CAN    PLEASE   YOU 

IN  THE  LINE  OF 

ELECTRICAL 
GLASSWARE 


AND  ARE  PREPARED  TO  FURNISH  YOU  WITH 

GLOBES  OR  SHADES  FOR  ALL 

TYPES  OF  LAMPS. 


OPEN  AND  ENCLOSED, 

OUTER  AND  INNER  ARC 

GLOBES  AND  SHADES. 


WRITE    FOR    CATALOGUE. 


THE  CENTURY  GLASS  CO,,  bellaire.ohio. 


NATIONAL  CODE  STANDARD 

"0.  K."  Weatherproof  Wire. 
Slow-Borning  Weafterproof 
and  Slow-Bnrning  Wire. 

Prices  and  Samples  on  Application. 

Phillips  Insulated  Wire  Co., 

Office  and  Factory:  PAWTUCKEL  R.  L 


^^^^^^-^^*'^-'^-*n-*^"  ijiliiiiiiii 


Make   your   poles   as 
firm  as 

THE  ROCK 
OF  GIBRALTAR 

By    anchoring    them 
with 

Stombaugh 

Guy 
Anchors. 

Telephone,  telegraph , 
electric  light  and 
street  railway  companies  should  investigate  the  merits  of  this  anchoring 
device.  It  is  used  by  thousands  of  the  largest  concerns  in  the  country  and  is 
highly  endorsed  by  every  user.  Stombaugh  Anchors  are  BORED  into  the 
ground,  which,  therefore,  is  not  disturbed.  No  digging  or  tamping 
necessary.  They  are  easy  to  install,  hard  to  displace.  Their  holding 
power  is  marvelous,  A  5-inch  anchor,  40  inches  in  the  ground,  holds  5,900 
pounds;  a  6  inch,  same  depth,  6,600  pounds;  an  8-inch,  same  depth,  9.000 
pounds;  oiher  sizes  in  proportion.  At  greater  depth  there  is  a  correspond- 
ing increase  in  holding  power. 

Because  Stombaugh  Anchors  are  so  durable  and  have  given  such  great 
satisfaction  some  concerns  think  they  are  expensive.  This  is  wrong.  The 
price  of  the  Stombaugh  is  one  of  the  features  whicK  have  made  it  so  popu- 
lar. Write  us  and  we 
will  quote  you  prices 
that  will  astonish  you. 
We  send  on  30  days' 
trial  and  pay  freight 
both  ways  if  not  satis- 
factory. 

All    supply     dealers 
carry  them. 

W.N. 

Matthews 

&  Bros., 

603  Carleton  Bldg., 
ST.  LOUIS. 


H  ■  im  ■  ipnpvivi>i«pvipvi9^rvw«v«ii»v^pviv 


I  RESIN    SOLDER 

1  IN    ANY    QUANTITIES. 

2  WRITE    FOR    PRICES. 
)*  JCELLOGG  SWITCHBOARD  &  SUPPLY  CO.,  229  So.  Green  St. 
9  CHICAGO. 


AaxABLaaHED  1S75. 
COMBINATION  OF 

Stow  Flexible  Shaft 

Airo 

MULTI-SPEED  MOTOR. 

I*ractlcally  dust  and  water  proof.  For  Portable 
Drllline.  Tapping.  Reaming,  Emery  Grinding,  otc. 
Write  for  Catalogue  and  Prices. 

STOW  MFG.  CO.,  Binghamton,  N.  Y. 

Gen'I  European  Agents,  Selle,  Sonneottaal  &  C«.. 

66  Queen  Victoria  Street,  London.  Eneland. 


EDISON     PRIMARY    BATTERIES. 

f    KNOWN     AS      EDISON- 


FORMERLY    KNOWN     A8      EDISON-LALANOE. 


POn    CAB    ENQINCB. 
SLOT      MACHINES, 
AUTOMOBILES 
RAILNOAD   SIGNALS, 
CROSSING    BELLS, 
SMALL   MOTORS. 
ETC. 


CONSTANT     CURRENT 
NO    LOCAL   ACTION, 
WILL   NOT    FHCEZC, 


CELLS  FOR 
POr.TABLC 
WORM. 


FULL    DESCRIPTION     IN     BOOKLET     NO.    4 

EDISON    MANUFACTURING    COMPANY, 


i8 
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WAXTED.  FOB  SAXE  and 
similar  WAMT  COLCHX  adirrtise- 
ments  (jo  words  or  less),  Sf-jo  an 
insfrlion :  additional  words  jc  each. 
POSITIOX  WA>TED  advertise- 
mfriis  (jo  tvords  or  Uss\,  $1 .00  an  in- 
sertion; additional  words  3C  ach. 


POSITION  WANTED. 

As  .kftrifian  t>f  tcU-phom-  exchange-  t>y 
man  of  four  years"  cxiverlence.  Indcrsiand 
inside  and  outsUle  work  ihorouKhlv;  rommoo 
or  local  battcrv.  Can  furnish  best  of  references. 
Addrei-  HOX  54.  care  of  Western  Kleetrlciiin. 
510  Marquette  Htilldlng.  Chiea^'o. 


POSITION  WANTED. 

Chnntie  of  j>osHii>ii  wanted  by  a  iir»t-ratc  man- 
ager who  has  had  9  years'  experience  In  electric 
llKbt  and  pouerand  uot  water  heating.  Capable 
of  lakinprniire  charge  and  management  of  bus- 
iness. lte?ii  of  references  cjin  be  furnished. 
Address  BOX  61.  eare  We  tern  Electrician.  510 
Marquette  lild^-..  Chicago. 


WANTED. 


Names  and  addresses  of  those  who  don't 
knowti  all  but  would  be  glad  to  learn  how  to 
increase  several  hundred  per  cent  the  life  of 
poles,  cross-arms  and  other  wood  liable  to  de- 
cay. If  Interested  send  your  address  to  United 
Stales  Paint  Company.  P.  O.  BOX'2U9.  New 
York.  X.  Y. 


WANTED. 


First-class  inMde  wiremon.  who  thoroughly 
iinder><tand  workipg  under  Cnderwriters'  Rules. 
State  age,  experience  and  wages  wanted.  (.Uve 
reference.  Steady  eraplovment.  .\ddres.s  or  call 
on  VNION  ELr.CTRlC  CO..  Dubuque.  Iowa. 


TELEPHONE  MANAGER 
WANTED. 

Wanred.  a  telephone  manager  whocan  invest 
Jin.OOO  In  property  worth  $200  000.  and  take 
full  management.  W.  D.  MAIZE,  234  La  Salle 
Street.  Chicago. 


FOR  SALE. 


One  hundred  Edison  Itrvant  Key  Sockets  un- 
llned,  3.000  feet  No.  12  Raven  Core  Rubber 
Covered  Wire.  7,000  feel  No  14  Raven  core 
Rubber  Covered  Wire.  N'ewand  In  the  original 
packages.  Prices  much  below  the  market.  .Vlso 
1.000  feet  Xo.  19  twisted  pair  telephone  wire. 
rubber  covered,  jdain,S7.00.  ROX  52,  care 
Western  Electrician,  51u  Marquette  Bldg.. 
Chicago. 


FOR  SALE. 

A  good  telephone  exchan^ge  In  Indiana,  with 
toll  lines:  also  summer  resort  al  lake,  with 
lines.  Will  sell  at  a  great  Dargalo.  .vddress 
BO.\  53.  care  of  Western  Electrician,  510  Mar- 
quette Ituilding,  Chicago. 


MOTORS  WANTED. 

SOO    Volt    Motors,  from    t'wo    to    fifteen 
horse  power. 

ROSE  ELECTRIC  CO.,  St.  Louis,  Mo. 
INSTRUMENTS  WANTED. 

Volt  meters  and  ammeters  of  reliable  manu- 
facture,    ROSE    ELECTRIC  CO.,  St.  Louis.  Mo. 


200  NEW  10  VOLT  BATTERY  MOTORS. 

•  S.OO     K4k^l-I. 

Wabll'i  Sooa  k.  Co..  2S9  Wublil(toD  St.,  Newuk,  N.  J 


.  ELECTRIC  mT 

■54-62  5.CUNTON  5T.  CHICAGO 

Recognized    Headquarters   tor    Dynamos.    Motors, 

Meters  and  Translormers  for  Immediate  delivery. 

FOR   SALE. 

On©  no  k.  w.  Eddy  Multlpolftr,  260  volts. 
Onel«5k.  w.  Thotnpaon  Hyan  M.  P..  250  vol t». 
On«   62  k.  w.  Thomnon-Hou-ton,  2'iO  voUb,  D62. 
One  100  k.  w.  Geuoral  Electric  MuUipcilar.  WO  volta. 
Three 00  k.  w.  Heiieral  Electric  Multtpolar.  600  volts. 
One   B2k.  w.  Thoinnon-Houstrtn.  Dfl2,  WOvoltn. 
Two  took.  w.  Wo!*tlnvhou»-e  Multipolar.  125v<,lt8. 
One  100  k.  w.  Triumph  Multipolar.  las  volt*. 
Om«    ho  k.  w.  Triumph  Multipolar.  I2fi  volts. 
On«    ROk.  w.  Keyhtone  Multipolar,  l2&volti>. 
One   CSk   w.  Oer.cral  Elctrlc  Multipolar.  125  volts. 
I^rge  Block  of  BmaMermachlnefl. 
Send  for  our  Monthly  Bargain  Sheet  with  net 
prices  on  raachlaes  in  slock  at  our  works.     All 
apparatus  fully  guaranteed. 


FOR  SALE. 

One  Iron  tripod  electric  tower  125  feet  high. 
(Irst-cla.ss  condition;    one   Wurren   alternator, 
16.000 alternallons;  100  K.  W.  new  rotor, 
COKSICANA    GAS    A     ELECTRIC    CO.,    Cor- 
slcana,  Texas. 


BIDS  FOR  ELECTRIC  WORK. 

Sealed  proposals  will  be  received  at  305  Mack 
Hock.  Denver,  on  or  before  May  5.  by  the  State 
Board  of  Lunacy  Coraml-sloners.  for  the  equip- 
ment of  the  building  of  the  htate  Asylum  for 
the  Insane,  at  Pueblo.  Colo.,  with  a  complete 
wiring  Fystem  for  electric  lighting  in  accord- 
ance with  plans  and  sped  Heat  Ions  Issued  by  the 
itoard  of  commissioners,  lilds  must  be  accom- 
panied with  ctTtltied  check  for  ?100,  and  the 
contractor  will  be  re<iuired  toglve  a  surety  bond 
for  00  per  c»-nt  of  the  contract  sum. 

Plans  and  speeiflcatlons  can  be  procured  at 
the  ofllce  of  the  Secretary,  213  South  Union 
ayenue,  Pueblo. 

E.  G.  MIDDELKAMP, 
Secretary  Board  Commissioners. 
O.  1*.  SELLS,  Consulting  Engineer. 


NOTICE. 


I'UEBLO.  COLO. —  Bids  for  the  electrical 
work  at  Slate  Insane  Asylum,  opened  April  1st, 
are  rejected.  Plans  and  specUications  have 
been  re-issued  and  bids  will  be  received  at  the 
office  of  the  Board  of  Commissioners  of  the 
Asylum  for  the  Insane,  Pueblo,  until  May  3rd, 
next,  for  a  complete  wiring  system  for  electric 
lighting  In  accordance  with  plans  issued  which 
may  be  secured  at  the  office  of  Mr.  O.  P.  SELLS, 
Consulting  Engineer,  101  Victoria  Ave.,  Pueblo 


PHOTOGRAPHS 

Have  you  placed  any  Plants.  Ma- 
chinery, Etc.,  In  or  near  NewYork 
that  you  wish    photographed  ? 
C.  L.  THOMPSON, 

Special  Photographer.  1706  Srd Ave.. NewYork, 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

SEND  FOR  CIRCULAR  AND  PRICES. 

THE  LECLANCHE  BATTERY  CO., 

111  to  117  East  131st  St.,  N.  Y. 


SECOND-HAND 

Dynamos  and  Motors. 

We  invite  correspondence 

with  those  wishing  to 

buy  or  sell. 


SCHUREMAN  &  HAYDEN. 

140  S.  Clinton  St.,  Chlcaio. 


U.S. METAL   POLISH 


POLtSHES  ALL  METALS 


II  Geo. W.  Hoffman 

Z95.  E.WA'-.MiNGTaN  S>f.  lHOiflNflPD 


CORLISS  ENGINES. 

Rebuilt  and  Ready. 

920  H.  P„  34x01  George    H.    Corliss. 
650  H.  P.,  28x60  Laoe  &   Bodlev   CorllEB. 
625  H.  P.,  2Sx48  St.   Lonis  Corliss. 
400  H.  P..  24x42  St.    Louis    Corliss. 
300  H.  P.,  20x48  Harris    Corliss. 
300  H.  P..  20x48  Wheelock    Corliss. 
200  H.  P.,  18x38  Sioux    City    Corliss. 
180  H.  P.,  16x42  Harris  Corliss. 
180  H.  P.,  16x42  Hamilton    Corliss. 
150  H.  P.,  14x42  Allls    Corliss. 
125  H.  P.,  14x24  Cooper  Corliss. 
100  H.  P..  12x36  Harris   Corliss. 

AUTOMATIC  ENGINES. 

250  H.  P.,  13    and    20y2Xl5    Armlngton    and 

Sims  cross-compound. 
175  H.  P.,  10%  and  18x18  Williams  Tandem 

compound. 
150  H.  P.,  15x14  Ideal. 
125  H.  P.,  14%xl6   Rice. 

BOILERS. 

1  560  H.  P.    Heine   Safety,   ISO  lbs.   steam. 

10   SO  H.  P.  60x16  Tubular,  90  lbs.  ste«m. 

All  Apparatus  Fully  Oaaraateed. 

Wille  lor  Stock  List  No.  15. 

W.     W.     WHITEHEAD     COMPANY, 

Davenport,  lo>wa. 


Weilmanufacture 

The  Segerdahl 
Patent  Bell. 

It  rings  well 
and  looks  well. 

Siimple  3  In.  bell  by  mal. 
on  receipt  of  price. 

Nickel  Finish  -  60c. 
Enamel  Finish   •    46c. 

Correspondenco    with 
dealers  eoliclted. 

We  are  well  e<iulpped 
to  manufacture  email 

Electrical  Devices, 
Inventors'  Models, 

and  special  work  requlr 
in);  ftkill,  and  solicit  cor 
respondeoce  aloDI?  tblB 
Une. 

Spies  EJectrlc  Company 

87-89  West  Van  Burea  St 
CblcAgo,  111. 


CORLISS  ENGINES. 

26x48  Allls. 
22x48  Harris. 
18x42  Allls. 
14x36  Bates. 

MEDIUM    SPEED    AUTOMATIC. 

1  30O  H.  P.  Buckeye,  style  B. 

2  300  H.  P.  17x30  Williams. 

HIGH   SPEED  AUTOMATIC. 

13x12  Ideal. 
12x13  Ball. 
12x18  Taylor. 
10x10  Ideal. 

7x  9  New  York  Safety. 
10x12  Erie   City. 

Write  forloiir  new 


RAILWAY   GENERATORS. 
2  175  K.  W.  Edison    bipolar. 

1  150  K.  W.  Triumph. 

2  100  K.  W.  Bdlscn   bipolar. 

ALTERNATORS. 
4  lOO  K.  W.  WestlDghouse. 
2  120  K.  W.  Slattery. 
1    60  K.  W.  General   Electric. 

1  50  K.  W.  National. 

UO-VOLT    GENERATORS. 

2  66  K.  W.  Jenny. 

2  60  K.  W.  Thompson-Ryan,    10    poles- 
l  60  K.  W.  Siemens  &  Halske. 
1  60  K.  W.  Thomson-Houston. 
1  50  K.  W.  Western   Electric. 

Price  liist  No.  49,  jnst  out. 


ILLINOIS     MAINTENANCE    COMPANY, 


E.  H.  CHENEY,  Manager. 


204  Dearborn  St.,  CHICAGO 


TEST    IKSTRVaiEKTS. 

Portable  Sets  for  Resistance,  Faults, 
Etc. 

Portable  Sets  for  Insulation  and 
Capacity. 

Galvanometers,  Bridges,  Condens- 
ers, Photometers,  Etc.,  Etc. 

II  Catalogues  in  print,  4c  in  stamps. 

ELMER  6.  WILLY0UN6,  97-99  Frankfort 

KEW    YORK,    aj.    IC. 


TL-BA.V  .APFAKATrS. 

Coils  and  X-Ray  Machines  tor  Bat- 
tery and  Power  Circuits — Direct 
or  Alternating  —  Permanent  or 
Portable — 4  inches  to  18  inches. 

We  control  patents  and  are  sole 
makers  of  the 

Caldwell  Liquid  Interrupter. 

Cunnlngliam  Mercury  Jet  Interrupter. 

Caldwell  Stereoscopic  Fluoroscope. 

Q\  Send  (or  Catqjogue  No.  507 

"'■I  10c  In  stamps. 


50,000  Subscribers 


in  Chicago  enable 
you  to  reach  a 
world  of   people  by 

Telephone 


and  the  cost  is 
trifling.  Business 
and    Residence. 


CHICAGO    TELEPHONE.     CO. 

203  Washington  Street.  96  State  Street. 


Send  your  Book  Orders  to 

ELECTRICIAN  PUBLISHING  CO., 

510  Marquette  Bldg.,  Chicago. 


CHICAGO    EDISON    COMPANY   REPAIR   SHOPS 


Machine  and  Carpenter 

Work  of  All  Kinds 

Correspondence    Solicited 


76    MARKET    STREET,  CHICAGO.       TELEPHONE    MAIN 

OPEN    DAY   AND    NICHT. 


FIRST-CLASS    EQUIPMENT   THROUCHOUT. 


Dynamos  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instruments. 


April  12,  1902 


WESTERN'    ELECTRICIAN 


t§ 


HEADQWRTERS  FOR  TELEPHONE  INSULATORS. 


No.  P  PONY  INSULATOR. 

Weight  per  piece 9J  oz. 

Weight  per  1.000  packed 675  lbs. 

Packed  400  in  a  barrel. 


No.  II  DOUBLE  GROOVE  PONV  INSULATOR. 

Weight  per  piece  10  oz. 

Weight  per  1,000  packed 700  lbs. 

Packed  400  In  a  barrel. 


FACTORIES  AT 

MUNCIE,  ^^D. 

OFFICE  AT 

COVINGTON,  KY. 


TRANSPOSITION  INSULATOR. 

Weight  per  piece 30  02.        |        Weight  per  1,000  packed 2,115  lbs. 

Packed  125  in  a  barrel. 

HEMINQRAY  GLASS  CO. 

.„»*..    MANUFACTURERS.    '•"Kf"' 


R.  0.  HEMINQRAY.  President. 
BRADFORD  SHINKLE,  Vice-President. 
D.  C.  HEMINQRAY,  Sec'y  and  Treas. 


GORDON  CELLS. 


The  Most  Powerful,  Efficient 

and   Economical  Primary 

Battery  on  the  Market 


For  years  by  severe  and  competitive  tests  the  Gordon  Cell  has 
proved  its  superiority  by  20  P£B  CENT,  over  any  other  cell. 


No.  I.    6x8  Cell. 


WITH    GI,ASS    JAB. 


USED    BY  NUMEROUS  LEADING  TELEPHONE 
COMPANIES  AND  MANUFACTURERS. 


THE  GORDOH  BAHERY  CO 


'P 


439,  44 1 ,  443  &  445  East  I  44th  St. 

IM  E  NA/     YORK 


E.  M.  DEEMS,  Western  Agent,  358  Dearborn  St.,  Chicago,  III. 
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STERLING 
EXHIBIT 


AT  THE 


CONVENTION! 


—  COULDN'T  ALL  BE  DESCRIBED  EVEN 
IN  AN  8-PACE  AD  !  SEE  ITS  PHOTO 
ELSEWHERE   IN   THIS   ISSUE. 

BY  THE  WAY ! 


YOU'RE    NOT    POSTED    ABOUT 

STERLING  POLE  HOUSES 


FOR 

STERLING 
LQCKNUT 
TERMINALS. 


POT 
HEADS. 


TUBULAR 
FUSES 
IN 
STRIPS. 


p.  s- 

Write  us  for 

Detailed 

Information 

About  the 

NEW 

APPARATUS 

Exiilblted. 


m 


51  aa 


ANY 

CAPACITY. 
ANY 
DIMENSIONS 


DOUBLE 
FRAMED. 


FIRE- 
PROOF 
PAIHT. 


WATER- 
PROOF 
PAINT. 


The  Sterling  Electric  Company. 


Main  Office  and  Factory, 
LAFAYETTE,  I  NO. 


Branch  Offlce,  12B0  Monadnock  Block, 
CHICAGO,  ILL. 


I-IIME 

LEIGH  FOUR-PARTY  LINE  SELECTIVE  SIQNALING  SYSTEM. 


WRITE  ALSO  ABOUT  OUR 
SIMPLEX  TOLL  COLLECTOR. 
SAFE -SIMPLE- DURABLE. 


Our  instruments  worli  perfectly. 

They  need  absolutely  no  adjustment  for 
any  line  condition. 

No  relays  or  springs  to  get  out  of  order. 

Do  you  know  that  you  can  give  satisfac- 
torily low  rates  only  with  perfectly  working 
party  lines? 

The  saving  In  line  construction  and 
switchboard  apparatus  Is  enormous  ! 

Low  rates  mean  doubling  your  patron- 
age and  increased  revenues  and  dividends. 
It  is  to  your  advantage  to  use  party  lines. 
This  is  no  step-by-step  system,  and  our 
'phones  operate  with  power  generators  or 
pole  changers.  Well  adapted  for  small 
exchanges.  Particulars  and  estimates 
furnished  on  application. 


METROPOLITAN  TELEPHONE  AND  ELECTRIC  CO., 

76    FIFTH    AVENUE,    CHICAGO. 


Telephone  Troubles 

ARE  UNKNOWN  WHEN  OUR 

CENTRAL  ENERGY  SYSTEM 


Is  Installed  in  Your  Exchange. 

IT  REPRESENTS  THE  HIGHEST  TYPE  OF  MODERN 
TELEPHONE  APPARATUS  AND  IS  PERFECT 
IN  EVERY  DETAIL. 


No.  34  Central  Energy  Telephone. 


The  Only  Perfect  Party  Line  Selective  Ringing  Tele- 
phones.   Write  for  Descriptive  Circular. 

AMERICAN  ELECTRIC  TELEPHONE  CO., 

36-58  W.  Jackson  Boulevard,        CHICAGO,  U.  S.  A. 


KOKOMO  TELEPHONES 


^A/^lll  Sa-fclsfy  YOU. 

NOTHINCIW  FRONT  OF  THIM. 
Write  ns  for  varticnlan. 

KOKOMO  TELEPHONE  &  ELECTRIC  MFO.  CO., 

^S:  KOKOMO,  IND. 


Continental  Telephone  Construction  Co. 

GENERAL  CONTRACTORS  FOR  TELEPHONE,  ELECTRIC 
LIGHT,  HEAT  AND  POWER  PLANTS. 

TACOMA  BLDC,     CHICAGO. 


BARE    COPPER  WIRE. 

RUBBER    COVERED    WIRE. 

WEATHERPROOF    WIRE. 

MAGNET    WIRE.  LAMP    CORD. 


m 


RDEBllND 


POWER  CABLES. 
TELEPHONE  CABLES.  OFFICE  WIRE. 

JOHN  A.  ROEBUNG'S  SONS  GO. 

TRENTON,  N.J. 


NEW  YORK. 
CHICAGO. 


CLEVELAND. 
SAN  FRANCISCO. 
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THREE  LIGHTS  IN  ONE  LAMP. 
TURNS     DOWN     LIKE     GAS. 


You  turn  socket  key — NOT  lamp. 
First  turn  gives  2  C.  P.,  Second, 
8  C.  P.,  third,  16  C.  P.  Saves 
50  to  75  per  cent,  each  turn,  ac- 
cording to  light  desired. 

NOTE-IT  SAVES  CURRENT 
AT  EVERY  TURN. 


The  Tri-Light  Socket  resembles  in  appearance  the  ordi- 
nary incandescent  lamp  socket,  and  is  operated  by  turning 
the  switch  key  in  the  usual  manner.  At  each  turn  of  the 
socket  key  a  different  degree  of  light  is  obtained. 

This  is  accomplished  through  the  ingenious  construction 
of  the  socket  contacts  by  which  the  connections  of  the  lamp 
filaments  are  varied. 

Socket  is  same  size  and  shape  as  any  standard  socket. 
Can  be  used  on  any  fixture. 

Any  Edison  base  lamp  can  be  used  with  Tri-Light  Socket. 

Tri-Light  Lamps  fit  all  Edison  base  sockets,  one  filament 
only  being  lighted. 

Socket  costs  60  cents. 

8  or  16  C.  P.  Lamp  costs  40  cents. 

Will  pay  for  itself  in  ten  days  by  using  the  low  light. 

All  users  of  incandescent  lamps  will  find  the  Tri-Light 
the  "right  thing  in  the  right  place." 


Tri°Light  Key  Socket  and  Lamp, 
Complete. 


Tri-Llght  Socket  and  Attachment  Plug. 
Made  with  Edison,  Thomson^ 
Houston  or  Westing- 
house  Base. 


TRI-LIGHT  ELECTRIC  CO.,  BiRHiNGHflw.  au. 

GHAS.  I.  HILLS,  GENERAL  SALES  AGENT,  26  GORTLANDT  STREET,  NEW  YGRK. 

WESTERN  OFFICE:  190  SOUTH  DESPLAINES  ST.  (ELECTRICAL  BLDG.),  CHICAGO.  E.  A.  JENKINS,  Mgr. 
»r    Sale    by^    A.II    Electrical     Supply^    Dealc 


22 


WESTERN     ELECTRICIAN 


April  12,  1902 


INTERNATIONAL       LONG  SPRINGS 


KEY 


(patcntcd) 


PRICE  ON  APPLICATION. 


avoid  breaking. 

DOUBLE  MOUNTING 

Saves  key  shelf  space. 
Requi  cs  one  key  cable  only. 

Especially  adapted  for  large 
multiple  and  trunking 
boards,  where  the  proper 
number  of  keys  on  small 
key  shelf  is  desirable. 

GERMAN    SILVER    SPRINGS. 
PLATINUM  CONTACTS. 

TELEPHONES    central     Energy. 
'fc»'^~"W"^J    Generator  Call. 

!pr"uXtn^  SWITCHBOARDS 

FOR  ANY  SIZE  EXCHANGE. 


INTERNATIONAL  TELEPHONE  MFG.  CO, 

HtRHISON  AND  CLINTON  STS.,  CHICAGO,  U.  S.  t. 


THE  BEST  ANSWER  TO  A  QUESTION 


£C 


On  Wiring,  can  befound  in  the  New  Book, 

WIRING  TABLES," 

"How  They  are  Made  and  How  to  Use  Them." 

BY  THOS.  C.  CRIER. 

■Whenever  you  are  asked  a  qnestion  on  'Wiring,  refer  the 
questioner  to  this  book,  and  he  will  find  what  he  desires. 

THE  BOOK  CONTAINS:  The  Law  of  Resistance,  Electromotire  Force  and  Current 
FuUv  Explalnfd.  IIow  to  I'alnilate  tlie  Size  of  Wires.  Tlie  Different  Methods  of  Wiring,  with 
Oiayranis.  How  to  Apply  tlie  Simple  FornnUa.  in  Caiculatlnu  the  Size  of  Wires  Under  all  Condi- 
tions.   lHatrrains  for  wlrinK  3  Toint,  4  Point,  Head  Liglit  and  Heat  Kegxilatlng  Switches. 

27  TABL,}:!!)  OX  WIBIX&  AXD  VAIiUABIiE  DATA. 

Ohm's  laiv  is  described  in  such  plain  and  simple  language 
that  one  cannot  fail  to  clearly  understand  it. 

Bound  in  Clotli,  80  Pages,  Size  5x7^  in,    Sent,  prepaid,  on  receipt  of  price,  $1.00. 

ELECTRICIAN  PUBLISHING  CO./'rsr  CHICAGO. 


G.I.  CO. 


WATER    TIGHT    FLOOR    OUTLET    BOX 
COMPLETE. 


GENERAL    INCANDESCENT  ARC    LIGHT   CO., 

NEW  YORK,  N.  Y. 

CHICAGO.     ST.  LOUIS.      DENVER.     CLEVELAND.      CINCINNATI.     BOSTON. 


THE   IMPROVED 

GRIGGS  DESK  TELEPHONE 

HOLDER  AND  BRACKET. 

(Patent  applied  for.) 

It  la  tndlBpe usable  to  every  one  uslnff  a  telephone 
on  a  desk.  Saves  Its  coat  a  dozen  times  over.  Is 
both  a  time  and  money  saver.  Saves  time  and 
trouble  of  liftintr  phone  olf  desk  when  looldnff  It, 
or  placing  on  desk  utter  beinp  unlocked.  Nonecea- 
Bity  for  utiinff  dewk  slide  as  holder,  and  th'us  pre- 
venting access  to  drawers.  No  handling  of  phone 
nt  all  necessarj'.  No  more  nccidentuf  upsetting 
and  breaking  of  phone,  as  our  improved  telephone 
holder  prevents  it  all.  Your  telephone  Instantly  in 
placG  when  needed,  and  just  as  quickly  out  of  the 
wnv  wh-n  nntwnnted.  Us  merit  must  appeal  at 
once  to  every  telephone  user.  Price  t2,00,  Black  ja- 
panned; 82,50,  Oxidized,  copper  tlnlflh;  t2.60,  nickel 
plated.  Guaranteed  to  give  satisfaction.  Can  be 
adjusted  to  fit  any  size  base.  Discount  to  the  trade. 
Local  representatives  wanted  in  every  city  of  the 
United  States. 

THE  GRIGGS  MFG.  CO.,  79  Fifth  Ave.,  Chicago. 


•    ♦If 


2  BATTERY  CALL  TELEPHONES  $5,50 

GOOD  FOR  600  FEET. 
METALLIC  LINE  FOR  INTERIOR  USE. 

2  MAGNETO  CALL  TELEPHONES  $8.50 

GOOD    FOR    3    MILES. 

SINGLE  IRON  WIRE  FOR   PRIVATE  LINES, 
BATTERIES  ARE  INCLUDED. 

FARR   &    FARR, 

110  W.  JACKSON   BLVD.,         CHICAGO. 


The  business  of  the 
Western  Electrician  for  the 
year  1901  was  the  largest  in 
its  history  of  fifteen  years. 


CHICAGO  PAY  STATIONS 


Earn  Dividends. 

Unique  Points  Giving  Exceptional  Value. 

Muffler — Shuts  off  5c.  gong  signal  on  return 
of  lever. 

Combination  Lock  on  cash  compartment. 

Rejector  Pocket  —  Coins  deposited   in   wrong 
slot  are  at  once  returned. 

Security  —  One-piece  cast  iron  case.      Cash 
drawer  flush  with  case  front. 

Mounting  Plate — Enabling  you  to  attach  ma- 
chine to  any  style  set. 

WRrTE  FOR  CIRCULAR. 

Chicago  Pay  Station  Co. 

130  LaSalle  Ave.,  CHICAGO,  ILL. 


April  -12,  1902  WESTERN    ELECTRICIAN  23 


4* 
4* 
4* 


4» 


4^ 
4» 


4» 


4» 


4» 
4» 


4» 

4» 

4 


4» 
4» 

4* 
4» 


TELEPHONE 

LINE  and  CONSTRUCTION 

MATERIAL. 

Largest  and  Most  Complete  Stock  in  U.  S. 


Iron  and  Copper  Wire,  Cables,  all  sizes;  Rubber 
Covered  Telephone  Wires,  Pins,  Brackets, 
Cross  Arms,  Cross  Arm  Braces,  Insulators, 
Cable  Terminals,  Pole  Houses,  Construction 
Tools  and  Appliances  of  Every  Description. 


PROMPT  SHIPMENTS  AND  PRICES 
THAT  DEFY  COMPETITION. 


4> 
4» 
4» 


4» 
4» 
4» 


Western  Electrical  Supply  Co., 

CATALOGS  ON  APPLICATION.  ST.    LOUIS,     U.     S.    A. 


^ 


* 


4 
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H 


OURNEWN0.333 
MAGNETO  BELL. 


BULLETIN     No.     137    TELLS 
ALL    ABOUT    IT. 


The  Holtzer-Gabot  Electric  Co., 

397  DEARBORN  STREET.  CHICAGO. 


NEW    YORK   OFFICE: 

143    Liberty  Street. 


Home  Office  and  Factory; 

BOSTON  (Brookline),  MASS. 


NO.    333,     CLOSED. 


NO.    333,  OPEN. 


IT'S  ALL  RIGHT. 


Webb's  Telephone  Hand-Book.    A  book  for  the 
expert  as  well  as  the  novice-     Price  $1.00. 

ELECTRICIAN     PUBLISHINC    CO., 


PROTECTION 


You  have  a  great  head  if  you  have 

THE  MOON  FUSE 
TERMINAL  HEAD. 

Connect  It  on  your  telepbone  line  and  It  speaks  for 
Itself. 

No  cross  talk  in  your  cables  or  from  your  patrons- 
It  arrests  high  potential  currents  with  all  the 
assurance  of  a  Chicatjo  policeman,  and  with  the  assur- 
ance of  all  the  exchanges  wbere  it  has  long  been  in  use. 
It  knows  its  business,  and  does  it  thoroughly. 
Catalogue  and  prices  sent  on  demand. 

THE     MOON^MFG.    CO., 

47-49  So.   Canal  St.,  Chicago. 


Success 

Comes  only  to  those  telephone  exchanges  which  usethe 
BEST  material.  If  you  uBe  our  goods  success  is  assured. 

We  can  supply  EVERYTHING    USED  WITH   TELEPHONES. 

No  order  too  small  for  attention  or  too  large  for  our 
capacity.  Rapid  deliveries  our  rule  and  each  order 
filled  with  care.    Large  stocks  always  on  hand. 

Telephones,  every  style  and  grade.  Long  and  short 
backboards.  Elegant  finish  and  design.  Prices  that 
wlilsuit.  Hard  rubber  receivers.  Oak  or  walnut  wood- 
work. New  ideas  In  magneto  bells.  Each  Instrument 
guaranteed. 

All  kinds  of  telephone  supplies.  New  parts  for  old 
telephones.    Double-pole  receivers. 

Electricians' tools.  Lightning  arresters,  carbon  and 
fuse.  Extension  bells— standard  and  bridging.  Circuit- 
closers.  Transmitters  of  various  styles.  Repeating 
colls,  induction  colls,  construction  material  of  all  kinds. 


No.  1.    Desk  Telephon*. 


WBITE  FOB  CATAIiOeVE. 


CentralTelephoneft  Electric  Co., 

909  MARKET  STREET.  ST.  LOUIS.  MO. 


DON'T  READ 


The  WESTERN  ELECTKtCIAN  unless  you  want 
to  be  made  fully  aware  of  what  is  going  on  in  the 
electrical  field 
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STATIONS 
THAT 


THEY  GET  THE   MONEY   EVERY  TIME. 

USED    BY    ALL   THE    TELEPHONE    COMPANIES. 

OUR  NEW  THREE-SLOT  WAS  THE  WONDER 

OF  THE  CONVENTION. 

NEW  CATALOGUE  DESCRIBING   NINE  DIFFERENT  VARIETIES  FOR  THE  ASKING. 

American  Toll  Telephone  Compan], 

41  Sheriff  Street,  CLEVELAND,  OHIO. 


FIVE 

GOOD 

BOOKS. 


NEW  DYNAMO  TENDERS'  HAND-BOOK. 
INCANDESCENT  WIRING  HAND-BOOK. 
BELL  HANGERS'  HAND-BOOK. 
ELECTRIC  TRANSMISSION  HAND-BOOK. 
TELEPHONE  HAND-BOOK. 


Electrician  Publishing  Co. 


Suite  510  Marquette  Building, 
CHICAGO,  ILU 


ONE 

DOLLAR 

EACH. 


KEE^CnOLASSBIPS 

:z — 'N 

MGMEMG 


Throagh  the  generosity  of  the 
founders  and  of  several  prominent 
manufacturers,  the  Trustees  are 
able  to  award  each  year  a  limited 
number  of 

Free  Scholarships 

in  Mechanical,  Electrical,  Station- 
ary, Locomotive,  Marine,  Textile 
Engineering,  Heating,  Ventilation 
and  Plumbing,  including  Mechani- 
cal Drawing.  The  scholarships  for 
1902  are  now  available  and  applica- 
tions will  be  considered  in  the  order 
received. 

Further  information  and  hand- 
book describing  courses,  methods 
and  regular  terms  -will  be  sent  to 
any  reader  mentioning  the  West- 
ern Electrician. 

American  School  of  Correspondence, 

{Chartered  by  the  Common-Mealth 
of  Mizssachtuetts) . 

BOSTON,    MASS.,  U.  S.  A. 
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Subscription    Blank— Foreign. 

1901. 

ELECTRICIAN    PUBLISHING   CO., 

5IO  Marquette  Bldg.,  Chicago,  U.S.A. 

Gentlemen : 

I«cl08ed  find  ||°°  for  which  please  3end  THE  WESTERN  ELECTRICIAN 
weekly  to  »he  following  address  for  5  months;  this  order  to  go  into  effect 
with  current  number. 

Name • - 

$5,00  a  Year      (52  Numbers) 
$2.50  6  Months  (26     "     ) 
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BALL 


CHICAGO  OFFICE: 

1526  Monadnock  Building. 


ENGINE 


■MGirJE    CO. 

ERIE,   PENNSYLVANIA. 


HIGH-GRADE 


ENGIMES 

VERTICAL  AND  HORIZONTAL. 
AUTOMATIC  AND  THROTTLING. 
BELTED  OR  DIRECT  CONNECTED. 

GUARANTEE    PERFECT    REGULATION    FOR     ELECTRIC     LIGHTING 

AND    POWER   SERVICE   FROM    2   HORSEPOWER 

TO   50  HORSEPOWER. 

W.  BAYLEY  &  SONS  CO., 

MILWAUKEE,    WIS.,  U.  S.  A. 


The 

Pioneer 

Limited. 


Famous 
Train 


oftlie 
World. 

Chicago— St.  Paul— Minneapolis 

VIA 

The  St.  Paul  Road. 

(ChicaRO,  Milwaukee  &  St.  PauIRy.) 

Equipment  and  Service 
Unequated. 

Time  tables,  maps  and  information 
furnished  on  application  to 

F.  A.  MILLER,  General  Passenger  Agent, 
Chicago,  II), 


JEFFREY  gu^cTi  DREDGES 


FOR  CATALOGUE, 


THEJEFFREY  MFG. CO, 
COLUMBUS, OHIO. 


Graphite  Brushes 

That  have  been  fully  tested  and  proved  superior  to  any  In  the  market. 
We  shall  be  pleased  to  send  sample. 

JOSEPH  DIXON  CRUCIBLE  CO.,    -     Jersey  City,  N.  J. 


REG.TRADE  MARKS   Jhe  Rhosphor  BRONZE  Smelting  Co.  [iMiTED, 

2200  WASHINGTON  AVE.,PHILADEL.PHIA. 
)     "ELEPHANT  BRAND  PHOSPHOR-BRONZE' 

■INGOTS,CASTINGS, WIRE, RODS,  SHEETS,  ETC. 

.»/«//«,i'?W'  — DELTA    METAL 

/X  CASTINGS,  STAMPINGS  and  FORGINGS 

ORIGINAL  AND  Sole  Make;rs  in  THE   U.S. 


SAMSON  TURBINE 

UPRIGHT  AND  HORIZONTAL 

FOR 

ELECTRIC  POWER  and  LIGHTING  PLANTS. 

SPECIAL  FEATURES: 

High  Speed  and  Effloiency.     Great  StTengtb.    Balanced 
Gate.    Close  Regulation  and  Steady  Motion.     Great  Power  in 

limited  penstock  room.  Special  attention  given  to  designing  for 
difficult  situations.  Write  for  pamphlet  I,  stating  your  Head  and 
Power  required.  r-* 

lAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.S.  A. 


When  in  search  of  a 
position  advertise  in 
the 

Western  Electrician. 


Subscription  Blank— Domestic. 
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ELECTRICIAN   PUBLISHING  CO., 

6IO  Marquette  BIdg.,  Chicago. 

Gentlemen: 


Inclosed  find  |3;°°,  for  which  please  send  THE  WESTERN  ELECTRICIAN 
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weekly  to  the  following  address  for    ^   months  ;  this  order  to  go  into  effect 
with  current  number. 


Name- 


$3.00  a  Yeir     (52  Numbers) 
$1.50  6  Months  (26      "    ) 


Address. 


PLACE     YOUR 

"Want"  and  "For  Sale" 
advertisements  in  the 

WESTERN  ELECTRICIAN. 

Immediate  Returns. 


TO 
THE 


GREAT  NORTHWEST 


The  Wisconsin  Central  Ry.  wlU  take  you  there 
In  proper  shape.  Daily  trains  at  convenient 
hours  leave  Chicago  from  Central  Station,  12th 
St.  and  Park  Row  (Lake  Front),  for  St.  Paul, 
Minneapolis,  Ashland,  Duluth  and  the  North- 
west. Pullman  Sleepers  are  attached,  and  meals 
In  dining  cars  are  served  a  la  carte.  Nearest 
ticket  agent  can  give  you  further  information. 

JAS.  C.POND, 

Gen'l  Pass.  Agent, 

Milwaukee,  Wis. 


MONON 
TRAINS  FOR 
La  Fayetta 
W.BadenSpc 
Fr.Uch  Spr 
Lou(3virie 
Mammoth  Cave 
Chattanooga 
NewOrlMHs 
All  Southern 
CIHes. 


I  lu  travel   betwoe|; 

<:hica.c 
i-<;  uisvi 

INn>IA.NAPi 

AND 

ClI^IClNN 


MONON  ROUTE 


>^<^P  C.M.aP  Rjwy. 

LUXURIOUS  PARLOR  AND  DININO 

CAR£i    eY     DAY. 

PALACE  SLEEPING  AND  COMPARTF 

MENT  CARS     BY     NIGHT. 

e    "TRAINS    D.AIL1Y    BETWEEN 

CHICAGO  AND  THE   OHIO  RIVER 

WH.M'DOEL         FRAHKJ.REEDjaonnuLUT   CMASKROCKWUI 
r.u.*o.P.xHo.  CHICAGO.  ™-"'-o" 
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WARNER    SWITCHBOARD 


POWER     GENERATOR 


SAVES  {ssk  RESULTS 


Better  Service. 
Satisfied  Custotners. 
Increased   Business. 


COST    FOR    BATTERY   RENEWALS    LESS 

THAN  25  CENTS  A  MONTH  PER 

100  SUBSCRIBERS. 


ONE    OPERATOR 

can  answer  more  calls  using  our  Gen- 
erator than  two  operators  can  using 
hand  generators. 


No  Belts  to  Break. 

No  Bearings  to  Oil. 

No  Power  Bills  to  Pay. 

No  More  Generators  to  Buy. 


ENTIRELY  AUTOMATIC. 

REQUIRES  ABSOLUTELY  NOfATTEN- 

TION. 
GUARANTEED     TO      DO     ALL     YOUR 

RINGING   UNDER   ANY   AND    ALL 

CONDITIONS. 
CAN  RING  THROUGH  500,000  OHMS 

IF  NECESSARY. 


WRITE    US. 

Get  Our  Latest  Catalogue. 


'Dry  Battery  Outfit  Complete.) 


Manufactured  exclusively  by  the 


WARNER  ELECTRIC  CO., 


MUNCIE,    IND. 


f  I  M'CORMICK  TURBINE. 


\^i^\, 


On  Vertical  or  Horizontal  Shaft. 
Especially  Adapted  for  Electrical  Workk 

Qlves  a  higher  percentage  of  useful  affect  than  any  other  water-wheet 

heretofore  made.    All  sizes,  right  and  left  band,  are  built  from  patteraB  per- 
fected under  systematic  tests  in  the  Holyoke  Testing  Flume. 

Parties  having  power  plants  which  are  unsatisfactory,  and  those  contem. 

'  plating  the  improvement  of  powers,  will  find  It  to  their  interest  to  confei 

witlB  ns,  as  we  are  willing  to  guarantee  reiulta  where  other«  hava  lalled,  ■■ 

matter  what  SMke  of  turbine  ha«  been  In  um.    STATE  RBQUIRBnBNT5 

AND  SEND  FOR  CATALOOUB. 

S.  MORGAN  SMITH  CO.,  York,  Pa. 


Low  Rates 
West 


From  Chicago  to 


^  ^^  ^%   /^/^  Helena,  Butte, 
©.Kf   1   \J\J  Ogdenand 
^-^  ^^  ■  Salt  Lake 

$QQ   50  Spokane 

di  ^^  ^5    f\f\  San  Francisco, 
®0\3.HH  Los  Angeles, 

San  Diego, 
Portland,     Seattle,    Tacoma,    Van- 
couver, Victoria,  etc. 

Daily  during  March  and  April,  Tourist 
Sleeping  Cars  every  day.  Personally 
Conducted  Excursions  Tuesdays  and 
Thursdays.  For  descriptive  pamphlets 
and  full  particulars  apply  to  your  nearest 
ticket  agent  or  address 

CHICAGO  S  NORTH-WESTERN  RY. 


451  Broadway,  -  Rev  York 
601  Cta't  St.  Pidkdelpliia 
368  ■Washington  St..  Boston 
301  Kain  St",  -  -  Bnfalo 
212  CUri  St.,     -     Chicago 


435  Vine  St.,  -  Ciocinnati 
507  Smiihfield  SU  Pittsbnrg 
234  Snperior  St..  Cleveland 
IT  Campos  Xutios,  Detroit 
2  last  ling  Sl,  Tonmto,  Out 


Only*p  O  O  Chicago 

DTJRrNG 

MARCH  AND  APRIL,  1902, 

VTA 

CHICAGO  &  ALTON  RY. 

YOTJ  A-RTP.  n-rvrrED  to  accept  this 
estraordinart  ticket  bar- 
gain antj  thpl  advantages  ok 
the  cmoago  &:  alton  through 
Californta  Service.  Sleep- 
ing Cars,  vptthoot  change, 
Chicago  to  Salt  lake  citt, 
San  Francisco,  Los  Angeles, 
and  portland.   xwo  routes  — 

"SOENTC"  A>-D'*TRUESotJrHERN.*' 


Mb.  Robehx  Someh-^lle,  G  enebai.  A  gent 
Passenger  I!>epa.htme3.t,  Cb  tca  go  &  Alion 
RAXI.WAT.    101     Adams    Street.    Chicago,    III., 

WILL    GLADr.V      ELABOKATE      TTPON      THE     FOHEGOING. 

He    deals    1^    THAT   ursECT    way    which    is   the 

BEStJLT  OE  EIPERTEKCE  IN  ARRANGING  XSANS- 
COVTrNTTT  *  T-     JOORXETS. 

IF  IT  IS  NOT  CAX.rFORNTA,  IT  MAT" 
BE  SOME  OTHER  "WESTERN  STATE. 
TO  ALMOST  ALL  WE  HAVE  GREATLY 
REDUCED  RATES  AND  THROUGH 
CARS.  DO  US  THE  HONOR  TO  LET 
TJS  BTGUKE   WITH    "XOU. 


\S  VICTOR  TURBINE 


mounted  on  horizontal  shaft  is  shown  by  the  cut  herewith.  The  water 
is  discharged  at  one  end  through  the  draft  tube,  and,  in  this  case,  the 
usual  end  thrust  connected  with  single  wheels  is  entirely  provided  for. 
The  high  speed,  close  regulation,  great  capacity,  high  efficiency,  perfect 
cylinder  gate  and  steady  motion  are 


SALIENT 
FEATURES 
OF  THE 
VICTOR 
TURBINE. 


We  make  a  specialty  also  of 


STEAM  A'ND  POWER  PUMPING  MACHINERY  FOR  ALL  PURPOSES. 
AIR  COMPRESSORS  FOR  THE  AIR  LIFT  SYSTEM  AND  GENERAL  USE. 
JET  AND  SURFACE  CONDENSERS,  AIR  PUMPS,  VACUUM  PUMPS, 
STILWELL'S  FEED  WATER  HEATERS. 
OIL  MILL  MACHINERY  AND  FILTER  PRESSES. 

If  interested  address 

The  Stilwell-Bierce  &  Smith-Vaile  Co., 

257  Lehman  St.,  DAYTON,  OHIO,  U.  S.  A. 

NEW  YORK,  141   Broailway.  PHILADELPHIA.  612  Arch  St. 

BOSTON.  73  Oliver  St.  CHICAGO,  311   Dearborn  SI. 

NEW  ORLEANS,  304  Henner  BIdg.  LONDON,  E.  C,  97  Queen  Vicloria  SI. 

BALTIMORE,  315  Ec|uitable  BIdg. 
LAUFKETTER  &  BENDIT  M.  E.  CO.,  Sales  Agents,  810  Olive  St.,  ST.  LOUIS.  MO. 
E.  F.  AUSTIN,  Sales  Agent,  Smith  Block,  PITTSBURG,  PA. 


New  and  Revised  Edition  JUST  ISSUED. 

American  Telephone  Practice 


By  KEMPSTER  B.  MILLER,  M.  E. 


Chapter  I  —  ;-Iistory  and  Principles  of  the  Magneto  Telephone.  II. — History 
and  Principles  of  the  Battery  Transmitter.  HI. — The  Telephone  Re- 
ceiver. IV. — Carbon  Transmitters.  V. — Induction  Coils.  VI. — Bat- 
teries. VII. — Calling  Apparatus.  VIII. — The  Automatic  Shunt.  IX. — 
The  Hook  Switch,  and  Circuits  of  a  Telephone.  X. — Commercial  Call- 
ing Apparatus.  XI. — The  Telephone  Relay  or  Repeater.  XII. — Self- 
induction  and  Capacity.  XIII.  —  Telephone  Lines.  XIV. — Simple 
Switchboards  for  Small  Exchanges.  XV. — Listening  and  Ringing  Appa- 
ratus for  Switchboards.  XVI. — Self-Restoring  Switchboard  Drops.  XVII. 
— Complete  Switchboards  for  Small  Exchanges.  XVIII. — Lamp  Signal 
Switchboards.  XIX. —The  Multiple  Switchboard.  XX —Transfer  Sys- 
tems. XXI.  —  Common-Battery  Systems.  XXII.  —  House  Systems. 
XXIII.— Protective  Devices.  XXIV.— Distributing  Boards.  XXV.— Party 
Lines  Non-Seleclive.  XXVI. — Party  Lines.  Step  by  Step  Selective  Sig- 
naling. XXVII. — Selective  Signaling  by  Strength  and  Polarity.  XXVIII. 
— Harmonic  Systems  of  Selective  Signaling.  XXIX. — Wire  forTelephone 
Use.  XXX.— Pole  Line  Construction.  XXXI.— Overhead  Cable  Con- 
struction. XXXII. — Underground  Cable  Construction.  XXXIII. — Test- 
ing. XXXIV. — Automatic  Exchanges.  XXXV.  —  Storage  Batteries. 
XXXVI.— Specifications. 

SIS  large  octavo  pages,  379  lllas.     Price,  $3.00. 

This  is  the  first  complete  treatise  on  Telephony  in  the 
English  language.  The  author  was  peculiarly  qualified  for  the 
task,  having  been  an  examiner  in  the  U.  S.  Patent  OiBce  in 
the  telephonic  class,  and  subsequently  as  a  telephone  engineer 
had  a  wide  experience  in  every  branch  of  telephonic  work.  The 
text  is  profusely  illustrated  by  cuts  of  commercial  apparatus 
and  carefully  prepared  diagrams  of  circuits.  No  diagram  is 
given  without  a  full  explanation.  The  apparatus,  circuits  and 
methods  of  the  American  Bell  Telephone  Company  and  of  the 
various  independent  companies  are  fully  described.  The 
apparatus  and  methods  used  in  making  all  of  the  tests  required 
in  commercial  telephone  work  are  fully  treated. 

Cofies  of  this  or  any  other  electrical  book  published  sent  prepaid, 
to  any  address  in  the  -world,  on  receift  of  frice. 

510  Marquette  Bulldlag, 

CHICAOO,  ILLINOIS. 
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CEDAR  POLES  AND  TIES 

WRITE   FOR    PRICES 

E.E.NAUGLE    TIE   CO. 

135  ADAMS     ST.  CMICAGQ. 

P/ease    Mention    Western     E/cctricicin    When  YiririnS 


M.KLEIN    &   SON 


LINE  BUILDERS'  TOOLS. 

Our  Tool   Book    tells    about    tbem. 
n  Is  of  Interest  to  all  liuemen.  Get  a 
copy  now,     FREE. 
Headquarters  for  Linemen's  Tools. 


Send  list  of  requireuientti 
for  quotations  to 

W.  H.  ANDERSON  &  SONS, 

16  Macoib  St.,  Detroit, 

Manufacturers,  Tools  and  Iron  Work  for 
Telephone  and  Railway  Construction, 

IT'LL  PAY  YOU  Well. 


PINS 


TOWERS  PIN  &  BRACKET  CO., 

ELLIJAY,   CA., 

MANUFaCTUR[R8     OF 

Locust  and  Oak   Pins   and    Brackets. 


BRACKETS 


POLE  DEALERS  ADVERTISING 
IN  THE  WESTERN  ELEC- 
TRICIAN OBTAIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTUAL  BUYERS  OF  POLES. 
TRY  A  CARD. 


R.  H.  lEAVITT,  CAPRON,  ILL, 

MANUFACTURER  OF 

CROSS  ARMS,  PINS  and  BRACKETS. 

l!^-lnchOak  Pins,  painted,  at 
$6.00    Per  1,000,  Net. 

If  you  have  not  bought  of  us  before  give  us  a  trlaL 

Western  Electrician 

Want  Ads 


ine     Resul-tt 


WE  ARE  PRODUCERS. 

We  are  located  on  the  Menominee  Range,  in  the 
heart  of  the  White  Cedar  country.  We  have  60,000 
poles  in  pile  ready  for  your  orders.  More  going  in  pile 
daily.      Send  us  your  orders. 


D.  M.  Fulmer  Lumber  Co. 

FLORENCE,  WIS. 


E.  C.  NORTON,  Manager, 


®THE  NORTON  INSPECTION  BUREAU. 


Inspectors  of  Telephone  and  Railroad  Supplies, 

ESCANABA,  MICH. 

Let  us  inspect  your  poles  and  ties  before  they  are  shipped  and  Insure 
you  Hrst-class  material.  We  can  inspect  this  material  cheaper  than  you 
can  do  it  for  yourselves.    Write  ub. 


Book   Orders 

GIVEN  PROMPT  ATTENTION. 

Electrician  Publishing  Co., 

Suite  610  Marquette  BIdg.,  CHICAGO. 


Central  Manufacturing  Go. 


SHE] 


^P 


— '  ^U  II  tl"     '^711^^°°' 


Chattanooga, 

Tccn. 

Mfra.  and 

Dealers  tn 

Yellow  Plae, 
Cross  Arms, 
Loosst  Fins, 
Oat  FlBi,  Electrical  Uoallings,  Oa^  BraolietB. 

LAROB   STOCKtt  OW    HAND. 

OeUTered  pricep  quoted,  F.  O.  B  cars,  your  clCy, 
la  any  qnantlty. 


LOWEST  PRICES  IN 
CARLOAD  LOTS  . 


Poles  11 


KELLOGG  SWITCHBOARD  &  SUPPLY  CO. 

CHICACSO  . 


Cool 
Colorado 


Colorado  in  Summer  is  tlie  most  delight- 
ful place  on  earth.  Its  climate  is  simply 
incomparable,  while  its  magnificent  moun- 
tain scenery  is  said  to  excel  the  Swiss  Alps. 

There  are  many  attractive  resorts  in 
Colorado,  some  right  in  the  heart  of  the 
Rockies  and  others  along  the  foot-hills. 
Every  taste  and  every  purse  can  be  suited. 
Shall  we  send  you  a  copy  of  our  beautiful 
book, "Picturesque Colorado?"  Sendthree 
cents  in  stamps  to  prepay  postage  to 

T.  E.  FISHER,  Gen.  Passenger  Agent, 
Colorado  &  Southern  Railway, 

DENVER,  Colo. 

P.  S.— Ourother  handsome  books.  "  Resorts  In 
Platte  Canon"  and  "  Colorado  Beauty  Spots. "'  sent 
for  three  cents.  T.  E.  F. 


POX^EIS 

THE  STANDARD  POLE  &  TIE  CO., 

44    BROAD    STREET,     NEW    YORK. 

SOUTHERN    WHITE 

CEDAR. 

^^JpiTJ 

^SS^'^^mftaf/t^i/Kiltk    LARGE 
flSHB^^^^^^^^H     CROSS-ARMS. 
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CEDAR 


I 


LINDSLEY  BROTHERS  COMPANY   WHOLESALE  PRODUCERS 

MENOMINEE, MICH.  PORTLAND,  OREGON     &  SPOKANE. WASH.     5Q-F00T    TO  BO-FOOT    POLES    OUR  SPECIALTY 


HAVE  YOU  SEEN  OUR  POLE  PRICES? 

If  you  haven't,  it's  your  loss  as  well  as  ours,  and  a 
loss  that  should  be  remedied  at  once.  We  will  do 
our  share — you  do  yours  ;  write  us  today.  Re- 
member, we  have  every  size  from  20  foot  to  75  foot, 
and  our  shipping  facilities  are  as  good  as  anyone's — 
we  think,    a  trifle  better.  ::  ::  ::  :: 


MALTBY  LUMBER  CO.,  BAY  CITY,  MICH, 


CEDAR  POLES,TIES,POSTS,ETC. 

A  complete  stock  of  these  commodities  con- 
venient for  immediate  shipment.  It  will  pay 
you  to  favor  us  with  your  inquiries 


SUCCESSORS  TO 
THE  PORTER-MORSE  CO. 


THE  MORSE  CEDAR  CO. 


PRINCIPAL  OFFICES, 
SAQIXaW,  MICB. 


POLES,  TIES,  POSTS.  ™v.Knr 

PRODUCERS.         We  want  your  inquiries  always. 


POLES 


W.  C  STERLIHG  ft  SOU, 

MONROE,   MICH. 

EleT«Q  Pole  Yardi  In  Mlohlgftn. 


TIES. 


Wlkolesai*  ProdoceM  f«r  M  ysara. 


BUY  YOUR  POLES  FROM  FIRST  HANDS-THE  PRODUCER. 

D.  M.  FULMER  LUMBER  CO.,  Florence,  Wis. 


CEDAR  POLES. 

Piling  and  Street  R.  R.  Ties. 

C.  H.  WORCESTER  CO., 

MARINETTE,  WIS., 

Produeirs  and  Wholesalars  of  White  Cadar  Products. 

Write  for  a  copy  of  our  TELEGRAPH  CODE  FOR  CEDAR  PRODUCTS 


RED  CEOAR  PILINCS,  POLES  AND 
:  POSTS,  all  lengths.  J.  P.  MEREDITH 
CEDAR  CO..  Memphis,  Tenn. 


The  Georgia  Arm  and  Pin  Co.,   tifton  ca. 

MAKE  CROSS  ARMS    FROM    THE  BEST    WELL  SEASONED    GEORGIA 
YELLOW  PINE.    ALSO  PRODUCERS  OF  CYPRESS  POLES. 
WRITE  US   FOR    PRICES. 


IPa^XaWa^  (WWW^XoiAU/  liW^kUViW  ^MTCif  ^ 


BUY 


Your  Electrical  Books  of  the  Electrician 
Publishing  Co.,  Suite  gio  Harquette 
Bldg.,  Chicago.  You  will  save  TIME  and 
MONEY  by  doing  so 


<:EI3ARflft>,ES 


^lA^kiUkl' 


~*fARb5:  T^KCOJ^NlNC^,  MlcK-  _  ■SCREEN 3AV."Wr5.  _     NEW  UHpOfl.  "Wis. 


POLES. 

WHITI  OBDAR. 

IDAHO  CEDAR  IP  to  80  fl. 


BERTHOLD 
ft  JENNINOS, 

8T1  LOUIS. 

Chemical  Building. 


CROSS 
ARMS. 

LONC  LEAP 

PINE  AND  FIR. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Ltrgt  Stock  Contlinlly  fn  HaiM. 


Poles 


WE  MAKE    A    SPECIALTY    OF 
WESTERN  POLES. 


LONG  LENGTHS   TO   80   FEET. 

SHIPMENTS  MADE  DIRECT  FROM 
IDAHO. 


CEDAR  POLES 

CARNEY  BROTHERS  COMPANY, 

6 10   Chamber  of    Commerce,    CHICAGO,  ILL. 


YARDS  AT: 

DULUTH,  MINN.       BALL  CLUB,  MINN. 
BLUEBERRY,  WIS.  DEER  RIVER.  MINN. 
CORONA,  MINN.        60WAN,  MINN. 
YORK,  MINN.  BUCK  DUCK,  MINN. 
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VINDEXTRANSFORMERS 


FACTORY, 

AURORA, 
ILL. 

VIIMDEX:    El 

BROWN  &  McLAIN,  Boston,  Mass. 

MISSOURI  ELECTRICAL  MFC.  CO.,  St.  Louis,  Mo 


VARNEY  ELECTRICAL  SUPPLY  CO.,  Indianapolis,  Ind. 
MANHATTAN  ELECTRICAL  SUPPLY  CO.,  Chicago. 


Scheeffer  Recording 
Wattmeter. 

ROUND  PATTERN  TYPE  "£."  FOR  ALTERNATIN6  CURRENTS. 

An  Accurate  and  Sensitive  Meter. 
Improved  Bali  Bearing. 


DIAMOND  IVIETER  CO. 

PEORIA.  ILL..  U.  8.  A. 


Westinghouse 
Type  D 

Switches—a  new  line  of  apparatus.  The 
illustrations  give  some  idea  of  their 
superior  design  and  workmanship* 

We  offer  them  at  an  unusually  low 
price  and  can  make  prompt  shipment. 


Write  for  Illustrated  Booklet. 


4 
^ 
^ 
* 
# 
^ 
^ 
# 
* 
* 


'^ 


Westinghouse  Electric 

and  Manufacturing  Co.,  Pittsburg,  Pa. 

Sales  Offices:     New  York,  Atlanta,  Dallas,  Boston,  Buffalo,  Chicago,  Cincinnati,  Los  Angeles,  Cleveland,  Detroit,  Minneapolis, 
Pittsburg,  St.  Louis,  San  Francisco,  Syracuse,  Seattle,  Washington,  Denver,  Mountain  Electric  Co.     Canada,  Ahearn  &  Soper, 

Mexico,  a.  &  O.  Braniff  &  Co.,  City  of  Mexico. 


Philadelphia, 
Ltd  ,  Ottawa. 


Leading  Central  Stations  use  the  Mtrshon  Compensator. 


April   12,   1902 


WESTERN    ELECTRICIAN 


3'. 


FORT    WAYNE    ELECTRIC    WORKS 

(INCORPORATED) 

'WOOD"   TYPE   A   OIL    TRANSFORMERS 


ay 


Represent  the  Latest  and  Best  Practice  in  Transformer  Design  and  Construction. 


■■■■■■MHw  1 

jj^^^^^^ 

\  irpmBip^pm 

^^^WWWP  Ww . 

■x_ 

A  Line  of  Transformers  Designed  and  Built  to  Give  the  Best  Average  Results, 

WRITE    FOR    LITERATURE. 


FORT  WAYNE, 


-MAIN     OFFICE     AND     FACTORY- 


BRANCH    OFFICES; 


BOSTON,  MASS..  518  E.\ch!mge  isldg. 
PHILADELPHIA,' PA„  101  The  liourse.. 
SYRACUSE,  N.  Y.,  717  Dillaye  Bldg. 


PITTSBURG,  PA..  902  Fitlh  Ave. 
(.'IXCINNATI,  OHIO,  40e  Neave  BIdg. 
.ST.  LOUIS,  MO.,  818  Lincoln  Triiat  Bldg 


CHICAGO,  ILL..  623  Maniiiette  Bldg. 

ST.  PAUL,  MIXN.,  01.5  Germania  Lite  Bldg. 

GRAND  RAPIDS,  MICH.,  222  Houseman  Bldg 


INDIANA. 


ATLANTA,  GA..  8  S.  Broad  St. 
XEW  YORK,  X.  Y.,  40  New  Si. 
YOKOHAMA,  JAPAN,  ISagnall  and  HiUes. 


The  Telephone  Company  of  America 

Long  Distance,  Central  Energy  System. 

The  only  up-to-date  lOO  per  cent,  system,  full  patent 
protection. 

The  only  first-class  system  at  a  cost  admitting  of 
no  competition. 

The  only  system  that  can  be  supplied  to  the  public 
at  two  cents  per  call. 

The  only  system  that  can  be  installed  in  every 
house,  office,  mill,  shop  or  other  place  of  business  at 
two  cents  per  call  and  insure  shareholders  a 
handsome  profit  on  their  investment. 

The  aim  of  the  Telephone  Company  of  America 
is  to  place  a  telephone  in  every  house  and  place  of  busi- 
ness and  to  limit  the  charge  for  its  use  to  two  cents 
per  call,  the  same  as  for  sending  a  letter. 

Installation  on  this  plan  admits  of  no 
competition. 

By  this  system  the  telephone  service  will  be  in- 
creased to  twenty  times  its  present  volume,  its  value  to 
investors  will  be  many  times  greater  than  that  of  any 
other  system,  while  the  cost  of  service  to  the  public  .will 
be  only  two  cents  per  call,  or  one-third  the  lowest 
present  rates. 

The  central  office  and  station  telephone  apparatus 
are  of  the  highest  excellence  in  quality  and  appearance. 

For  particulars  write  or  call  at  the  office  of 

THE   TELEPHONE  COMPANY  OF  AMERICA 

719-721  Thirteenth  Street  N.  W.,  WASHiNSTON,  D.  C. 

STORAGE  BATTERIES 

«  «  «  r€/i%M  mm 

Lighting  Plants,  Railroad 
Cars  antl  Build ings, 

FOR  AUTOMOBILES  #  POWER 

THE  ONLY  BATTERY  FOR  PRACTICAL  PURPOSES. 

WE    MAINTAIN    AND    GUARANTEE 
ALL  OF  OUR  LINES  OF  BATTERIES. 

ESTIMATES  FURNISHED  FOR  ANY  CAPACITY. 

United  States  Accumulator  Co., 

9S1  9IAItQl£TT£  BriLrDIA'Ci,  CHICAGO. 
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VULCANIZED  FIBRE. 

Highest  grades  for  electrical  fauulation  and  mechanical  purposes,  in  sheets, 
luMs,  rods  and  special  thape*.     Catalogues  and  samples  on  application. 

The  STAR  SOLDERING  STICK.  VULCANIZED  FIBRE  CO.,  -    Wilmington,  Del. 


rL.     K.     VKVi-IUfe    OC     sum, 

Manufacturers, 

ea2  I  Parnetl  Ave.,     -     Chicago,  III. 

Electric  Heating  Apparatus. 

SEN*  FOR  es-PteE  CATALOGUE. 

"UNIT"  ENAMELED  RHEOSTATS 

The  Simplex  Electrical  Co., 

Oambrldgeport,    Mass. 

<:IIICAOO.    Mnnadnock    Block. 


The  Franklin  Model  Gas  Engine. 


We  \)in 
all 


DR-IU  CHUCK6/ 


;y-HORSE  POWER. 


450  REVOLUTIONS. 


We  furnish  complete  cets  of  Castings,  Materials  and  Blue 
Print*  for  jither-  horizontal  or  vtrtlcal  typw» 

SCHD  FOR  CHGIVe  CATALOGUE  NO.   16. 

PARSELL    &    WEED, 


r- 


1S0-I81  Weat  8I*t  Straet, 


Kew  Yarfc  City 


;ftGO  ILL.  USA 


STURTEVTANT 
COMPANY 

BOSTON, 

3S/tASS. 


I  Black  Diamond  File  Works  I 


Kst.  1803. 


Inc.  1«*»5. 


Twilve 
f  ■■■Jji' 
Av,  Tiled  ac 
!ritornallonal 
Expositions 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
1895. 


Y?  ♦*'«   «*OOWI»  ABE  ON  MAliC  !>•  KVKBT  LEAUIWe  HARDWABK  ^ 


t 


a 


MTOKB  IN  TUK  CIIIITED  HTATEI»  ANU  CAKAOA. 


!].  ^  H.  6ARNETT  COMPANY  | 

PHILADELPHIA,  PA.  ^ 


CROCKERWHEELER  CO. 

MANUFACTURERS  AND  ELECTRICAL  ENGINEERS. 

A  Direct  Current 
Motor 

possesses  advantages  for  a   great  many  power  applications 
that   no  other  means   for-  operation    can  approach. 


ENCI.OSED  MOTOR  COVPLBD   to  A  QVIMBY  SCRKW  l-l  >ir. 

For    Satisfactory    Service   and    Long    Life,  our  machines  are  not 
excelled   by  any  others  on  the  market  today. 


MAir<  OEFice 
A^D  WORKS: 


BRANCH  OFFICeS  IN  ALL  LARGE  CITIES. 

AMPERE,   N.  J. 


NEW    NATIONAL    CODE 

"I  XL" 

Triple     Braided    Weatherproof 
and  Slow  Burning  Wire. 

COMPLETE    STOCK   ON    HAND. 


St.  Louis  Electrical  Supply  Co., 


ST.    LOUIS. 


#       m 


Vol.  in.      $3.00  Peb  Aiiui. 


CopTrtpht.  1901.  by  Eleetrlelun 
PuDllsUng  Company,  CMca^o. 


CHICASO,  APRIL  19, 1902, 


10  Ceits  k  Copy.     No.  16, 


IMDI     FV  INSULATED 

Inflr^LiOV    WIRES   AND   CABLES. 

RUBBER  COVERED.  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 

I  "r  "Ixson""^     Simplex  Electrical  Company, 

litiadro:k  Block.  CH1C»G0.  75-81   Cornhlll,  BOSTON,  MASS. 


WESTERN   SELLING  AGENT. 

H.  R.  HIXSON, 

I  l37Monadro:k  Block.  CHIC»GO 


*ON'Ji 


1889— Paris  Kxposltion, 
]tledal  for  Knbber  Insolation. 

1893- World '8  Fair, 
Hedal  for  Bobber  Iiiiftnlation. 


TMKWiaC 


TH£  STANDARD  FOB 

RUBBER  ISrSlIIiATIOJr. 

Sole  Manufacturers  of 


Olonite  Wires,  Okonite  Tape.Manson  Tape,  Candee-'^pfiSr  Wires. 
THE  OKONITE  CO.,  Ltd 

T'olSMChSem.  ("•»•'•'»•        253  Broadway,  New  York. 


Geo.T.  Manson.Gan'l  Supt, 
W.  H.  Hodglns,  Secy. 


;N«*">'^e 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

M«NUF«CTUnERS  OF 

Paranlifl  Rubbir  Covtrad  WIrtt  and  Cablaa, 

UNDERGROUND.  AERIAL,  SUBMARINE  AND  INSIDE  USE. 

TELEPHONE,  TBLSaRAPH  AND    PIRB  ALARH  CABLBS. 

All  Wires  .re  tested  at  Factory.  JOKK8BOBO.  IND. 


r^.  1.  R. 


National 

India 
Bnbber  Co.'«t 

RUBBER  COVERED 
OFFICK  AND  FACTORY:  BRISTOL;  R.  I. 


CRESCENT  RUBBER  INSULATED 
WIRES  AND  CABLES 

Natianal  Cade  8t*niliird . 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

'  Bs'sARVLAY'stREET.  "«'"  '"''<=•  *"'*  ^^<^^0'h  TRENTON,  N.  U 


Eldredge  Battery  Voltmitir, 


The  only  low-price  pocket  tnstrti- 
meat  indicatlOK  Id  voita.  Connecb- 
Inft  poatB  baTO  □oa-removable  nuts, 
Ligbt  weight  and  neat  in  appear- 
ance. For  sale  by  Jobbers. 
Eldredg«  JBIectrIc  Mfg:.  Co., 
Sprioftaeld,  U&ee..  U.  8.  A. 


Jueen  $t  Co., 

lOlO  Chestant  St.,  Phila. 

4S0  ll«NON  BLte..  CKICAB*. 


Aetna  Testing  Sets,  Queen-WIrt 
Switchboard  Instrumants.  X-R«|r 
Focus  Tubes,  Induetlon  Colls. 


Standard  Underground  Gable  Go. 


322  Ttie  Rookery,       WeslinBhouse  Bldg., 
Chtcego.  Pittsburg. 

Mills  Bldg.,  San  Francisco. 


B6  Liberty  St..        1226  Betz  Bldg.. 
New  York  City.      Plilladelphli.    p». 
101  MUk  Si..  Boston. 


ElecfrleCable6,ConduHs,  Wires  and  Accessories. 

Alno  Sleh  Ctrade  Robber  Covered  W^ire*  and  Cablca. 


We  manufacture 

The  Segerdalil 
Patent  Bell. 

It  rings  well 
and  looks  well. 
Sample  3  In.  bell  by  mali 
on  receipt  of  price- 


Ntckel  F=inlsh 
Enamel  Finish 


eoc 

4Bc. 


Electrical  Devices. 
Inventors'  Models, 

and  special  work  requlr- 
ine^'kill.  and  aolicJt  cor- 
reipondence  along  this 
line. 

Spies  EJectfic  Cempany 

S7-WWeBtVan  Bur  en  St.. 
Chicago,  in. 


BARE    AND    INSULATED 

ELECTRICAL  WIRES 

OF  EVERY  DESCRIPTION. 

CROWN  RAIL  BONDS. 

S«e  our  Exhibit  at  the  Charleston  Exp.osltion* 

American  Steel  &Wire  Co. 

CHICAGO.  NEW  YORK.         WORCESTER.         DENVER.  SAN  FRANCISCO. 


2,000  IN  USE. 

Bipolar  and  MultlpolBr  Hotcn 
(ro-n  K  to  W  horsepower.  Dyna- 
mos from  10  liehts  to  TOO.  We  mU 
or  rent.  Oooa  proOCs  for  a^BOta. 
Tfae  tfobtrt  ElecMfi.Co.Jroy.OW*. 


THCB> 


r 

[PHOENIX  GLASS  C0.| 

MANUFACTURERS  OF 

GAS  AND  ELECTRIC 
GLOBES,  SHADES,  Etc.    [ 

SBNO  FOei  A  OOPV  OF  OUR  NEW  «N> 
LATCST    CATALOaUC. 

Pittsbnrgli,    NeiYorfc    CMcag*.  J ; 


This  No.  175  is  handy 
for  a  desk  'phone  or  a 
wall  'phone— just  suits 
your  PARTICULAR  sub- 
scriber. 


STANDARD  OF  THE  WORLD. 


ERICSSOi^  TELEPHONE  C0i9^bway  NEW  YORK 


Full    equipments    for 
exchanges   and    private 
lines.     Ask  for  Cata ' 
logue      and      informa 
tion. 


The  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

STEBIi  OTTIiET  AMD  JUITCTION  BOXES, 

BWITOBBOABD8,   FAirEI.    BOASDS.    SWITCHES,  E'TC. 

ui-ioA.   rsacxA^  vai«i«. 


WESTON  ElBctrieal  Ingtament  Co. 


Waverly  Park,  ESSEX  CO.,  N.  J. 


"Round  Pattern"  Voltmeter. 
I  ype  F. 


We  desire  to  call  attention  to  a  line  of 
cheap  but  e.xcenentSwltohboard  Instru- 
ments for  Direct  Current  Circuits,  which 
we  designate  as 

"Round  Pattern,"  Type  F. 

These  Instriiments  are  particularly 
suitable  for  Isolated  Plants  and  Feeder 
Circuits  in  Railway  and  Power  Plants. 
Tollmeters  In  ranges  from  3  to  750  volts. 
Ammeters  in  ranges  from  1  to 3,500 amp. 
All  Weston  Instruments  are  unsurpassed 
In  excellence  of  workmanship,  in  acoa- 
racy  and  economy  of  operaUos. 

Mention  tks  Wkstzbx  Ei.ECTBiciAir  wbea  writing 

(or  cttalogne^. 


IDEAL    FIRE    PROTECTION    FOR   ALL 
ELECTRICAL   APPARATUS. 

/:^  Highest  Award  Pan-American 
Exposition. 

MONARCH  FIRE  APPLIANCE  COMPANY, 

27  William  St.  NEW   YORK   CITY. 


SMALL  CENERATINC  SETS  FOR 

MARINE  WORK  OR  SMALL 

ISOLATED  PLANTS. 

WE  MANCF.wrrRr. 

GENERATORS  AND  MOTORS 

OF   ALL  KINDS  AND  FOR  ALL  PURPOSES. 

TRIUMPH  ELECTRIC  CO., 


"WE" 


CINCINNATI,  O 


J 


FOR    HICH    GRADE 


INSULATING  VARNISHED 

ADDRESS  ,    '  * 

Standard  Varnish  Works 

CHICAGO  NEW   YORK  LONDON 


\\ESTERN    ELECTRICIAN 


April  19,  1902 


THE  eUNNEll  TEIE6RAPHIC  M  ELECTRICAL  CO. 

110-120    BEEKMAN    STREET,    NEW    YORK. 


TELEGRAPH,  TELEPHONE. 
RAILWAY  AND 
ELECTRICAL  SUPPLIES. 


FACTORIES: 
NEW   YORK   CITY 

AND 

MILFORO,  CONN. 


District  Messenger  Caiii  Police, 
Patrol,  Watchman's,  Burglar  and 
Fire  Alarm  Boxes  and  Equipment. 


ALUMINUM  LEVER  SOUNDER. 


BEEKMAN  ELECTRO-MECHANICAL  COMBINATION  SET. 


L 


GIANT  COMBINATION  SET. 
^littne  of  Aluminum  Lever  Sounder  nod  Steel  Lever 
Key  (or  Private  Lines  and  Learners. 


STANDARD  MAIN  LINE  RELAY. 


STEEL  LEVER  LEG   KEY. 


TRY  OUR 

BEEKMAN  DRY  CELL, 
BEEKMAN  IRON   BOX   BELL, 
BEEKMAN  WIRE  ano 
BEEKMAN  LONG  DISTANCE 
TELEPHONE. 

UNEQUALED   IN   QUALITY 

OR  PRICE. 

OUR    INSTRUMENTS 
ARE   GUARANTEED. 

CATALOGUE  OR  LEARNERS' 
MANUAL  FREE  ON  RECEIPT 
OF    POSTAGE. 


It  is  ONLY  a  matter  of  time  ! 


'// 


^  hen  every  station  manager  will  see  the  necessity  of  install- 
ing our  system  of  Underground  Exhaust  Steam  Heating 
Mains,  which  will  enable  them  to  sell  their  exhaust  steam  for 
enough  to  pay  all  their  station  expenses  and  interest  on  the 
investment  for  steam  mains. 

If  an  electric  company  wants  to  increase 

its  electric  business, 
If  they  want  to  increase  their  receipts, 
If  they  want  to  defy  competition, 
If  they  want  to  furnish  large  blocks  which   now 
have  their  own  boilers,  engines  and  dynamos 
with  heat,  light  and  power. 
They  will  install  our  system  of  underground  steam 
heating  at  once.     We  guarantee  results. 

■■.•■N'?H^*S»  ■^nt«  •»  ou'  Pamphlet. 

AMERICAN   DISTRICT 


STEAM  CO., 


LOCKPORT,  N.  Y. 


Mention  WESTERN   ELKCTRICUN. 


April  19,  1905 


WESTEliN    ELECtRlClAJ^ 


FOR  TELEPHONE  SERVICE 

USE  THE  '(^bioribe  Hccumulator 

Send]  for  Pamphlet  Describing  Special  Types  for  This  Service. 

TheElectrig  Storage  BatteryCo. 

ALLEGHENY  AVENUE  AND  19th,  STREET,  PHILADELPHIA. 

SxLES      )  Philadelphia,  New  York,  Boston,  Chicago,  Baltimorb,  St.  Louis,  San  Francisco,  Cleveland,  Detroit, 

Offices  J  Allegheny  Are.  and  19th  St.      100  Broadway.      60  Slate  St.    Marquette  Bldg.    Equitable  Bldg.      Walnwrlght  Bldg.      Nevada  Block.      New  England  Bldg.      Michigan  Electric  Co. 


A  DAY  AND  NIGHT  SIGN 


A  novelty  in  sign  construction. 
Bear  in  mind  that 

FEDERAL 
ELECTRIC 

C.fl^lUC  are  equally  at- 
^^  *  ^-^  A^  \J  tractive  at  night 
and  in    daytime — a  strong   argument. 


$280 


ELECTRIC    COMPANY  PATENTS.  J 


PER    YEAR   net 

income  per  kilowatt  of 
station  investment  is  averaged  from 
300  of  these  signs  in  service  in  Chicago. 
Write  for  Bulletin  No.  50;  large  size 
halftone  engraving  of  this  sign  on  5ne 
enameled  paper  sent  free. 

Federal   Electric  Co. 

84  Market  Street,  CHICAGO.   ILL. 


EDISON     PRIMARY    BATTERIES. 


FOHMEMLY    KNOWN     AS      CDISON-l 


FOR    OAS   CNQINKS, 
mLOT     MACHINCB, 
AUTOMOBILES 
nAILROAD   BIQNALS, 
CROSaiNQ    BELLS, 


CONSTANT     CURRENT 
NO    LOCAL   ACTION, 
WILL   NOT   FREEZE. 
LIQUIO   TIGHT 
CELLS    rOR 
roRTABL* 
WORIt, 


FULL    DESCRIPTION    IN    BOOKLET    NO.   4- 

CDISON    MANUFACTURING    COMPANY. 

FAOTORY,  ORANGE,   NKW  JERBCY,  U.   S.   A.  NEW  YORK  OFFICE,   83  CHAMBERS  STREET, 

CHICAGO   OFFICE.   I«A  WABASH   AVENUE. 


RHEOSTATS 
ELECTRIC    COI\aTROLLING    DEVICES 

OF    EVERY    DESCRIPTION. 

THE  CUTLER-HAMMER  MFG.  GO. 


STURTEVANT  ENGINEERING  CO..  LONDON.  ENG. 
KILBOURNE  &  CLARK  CO..  SEATTLE,  WASH. 


WAIN  OFFICES  AND  FACTORY: 
MILWAUKEE. 


BRANCH  OFFICES: 
NEW  YORK-CHICAGO. 


An  INCANDESCENT  LAMP  represents  a  large  investment  of  capital,  Ingenuity  and  skilled  workmansfilp,  it  is  sold  at  a  price  to  low  as  to  necessitate  eternal 

Kigiiance  In  cutting  costs  to  a  mlnimim.  A  successful  lamp  maiuficturer  can  oat  afford  to  experiment  witli  poor  materials.  This  explains  ihe  popularity  of 

BAKER ( 

408  N.  J.  R.  R.  Ave..  NEWARK,  N.  J. 


I  20  LIBERTY  ST.,  NEW  YORK. 


IIMUIVI 


We  buy  and 
Refine 
Platinum 
Scrap  also. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Acme  Pay  station  Co — 

Adams-Bagnail  Electric  Co..— 

Akron  Smoking  Pipe  Co — 

American  Battery  Co — 

American  District  Steam  Co..  2 
Amer.  Electrical  Heater  Co.. — 

Amer.  El.  Telephone  Co 15 

American  Electrical  Works. .11 
Amer.  Keflt.  A  Lighting  Co.  10 
American  School  of  Corresp..l3 
Amer.  Steel  &  Wire  Company  I 
Anderson  &  Sons.  W.  H 19 

BadtiCo.,  F.  B 10,  U 

Baker  i  Company 3 

Ball  Engine  Company 17 

Barnes  Company,  Wallace 9 

Barnett  company,  G.  A;  H 2i 

Bayley  i  Sons  Co.,  W 17 

Beardslee  Chandelier  SI  fg.  Co.  10 

Beidler  .t  Co  ,  Francis 18 

Berthold  &  Jennings 19 

Besly  &  Co.,  Ctiarles  H 22 

Blssell.G.W 10 

Bossert  El.  Construction  Co..  1 

BuUock  Electric  Mfg.  Co U 

Bunnell  Telegraph.4Elec.Co.  2 
Carney  Brothers  Company. .  .— 

Central  Electric  Co 6 

Central  Manufacturing  Co.  .— 
Central  Telephone  &  El.  Co.  .— 

Century  Glass  Co 11 

Chase-Shawmnt  Company...  14 
Chicago  St  Alton  Railroad. ..  .17 

CAN.  W.R.E 17 

Ctilcago  Edison  Company  .4,  12 
Chic.  Foae  Wire  &  Mfg. Co. ..— 


Chicago  Insulated  Wire  Co..— 

C,  M.  &St.  P.  R.  R 17 

Chicago  Telephone  Co 16 

Coit,  Henry  A 16 

Colorado  Lamp  Co.,  The 10 

Colorado  &  Southern  Ry 18 

Columbia  Telephone  Mfg.Co.H 
Continental  Tel.  Const.  Co..  14 
Continuous  Rail  Joint  Com- 
pany of  America 10 

Crescent  Ins.  Wire  6c  Cbl.  Co.  1 
Crocker- Wheeler  Company.. 22 

Crolius  &  Son,  E.  R ..— 

Cutler-Hammer  Mfg.  Co 3 

Cutter  Elec.  &  Mfg.Company— 

D.  <fc  W.  Fuse  Company — 

Dearborn  Drug  &  Chem.  Co..  9 
Diamond  Meter  Company . . . .  — 

Dicke  Tool  Company 18 

Diehl  Manufacturing  Co 4 

Dixon  Crucible  Co.,  Joseph..  17 
Edison  Decorative  &  Minia- 
ture Lamp  Department  —  10 

Edison  Mfg.Company 3 

Edwards  &  Company 13 

Eldredge  Electric  Mfg.  Co....  i 
Electrical  Engineer  Institute.Il 
Electric  Appliance Company.lO 
Electric  Metal  Locating  Co.. 13 
Electric  Storage  BatteryCo..  3 
Electrician  Pub.  Company... 20 
Ericsson  Telephone  Company  1 

Eureka  Electric  Company 15 

Farr&Farr 16 

Federal  Electric  Company...  3 
Flora,  E,  E 9 


"For  Sale"  Advertisements.. 12 
Ft.  Wayne  Elec  Works.,  Inc.31 

Fowler,  John  H 19 

Franklin  Eng.  &  Elec.  Co....— 
Fulmer  Lumber  Co.,  D.  M 19 

General  Electric  Company ...  4 
General     Incandescent     Arc 

Light  Company 13 

General  Incand.  Lamp  Co ... .  — 
Glass  Wool  Mfg.  Company...— 
Great   Western    Smelting   &. 

Refining  Company 12 

Gregory  Electric  Company , .  .12 

Hartford    Steam    Boiler    In- 
spection &  Insurance  Go ...  13 

Hazard  Manufacturing  Co 22 

Hobart  Elec.  Mfg.  Company. .  1 

Hoffman,  G.  W 13 

Holcomb-Lobb  Co 19 

Holmes  Fibre- Graph.  Co 11 

Humphrey,  Henry  H — 

Illinois  Electric  Specialty  Co.  12 

Illinois  Maintenance  Co 12 

Incandescent  Electric  Light 

Manipulator  Company 11 

Indiana  Rub.  &  Ins.  W.  Co. ..  1 
India  Rubber  &  Gutta  Percha 

Insulating  Company 5 

Intemat'l  Corres.  Schools 12 

International  TeL Mfg.  Co.  ..16 

Jeffrey  Manufacturing  Co 17 

Johnston,  Thomas  J 11 

Kartavert  Manufacturing  Co.23 
Kellogg  Switchboard  &  Sup- 
ply Company 10,  15, 19 


Klein  &  Son,  Mathias 18 

Kokomo  TeL  &  El.  M.  Co ... .  14 

Leather  Preserv.  M.  Corp — 

Leavltt,  R.  H 19 

Leclanche  Battery  Company. 12 

Leffel  &  Co.,  James 17 

Lindsley  Brothers  Company.. 19 
Lowell  Model  Co 18 

Machado  &  Roller 10 

Maltby  Lumber  Company..  .19 
Manhattan  Elec.  Supply  Co..  7 

Matthews  &  Bros.,  W.  N 11 

McLennan  &  Company,  K 10 

Meredith  Cedar  Co.,  J.  P 19 

Metropolitan  TeL  &  El  Co. ..15 

Mica  Insulator  Company — 

Miscellaneous  Advs 12 

Moloney  Electric  Company..— 

Monarch  Fire  Appl.  Co 1 

Monon  Railroad — 

Moon  Mfg.  Co.,  The 15 

Morse  Cedar  Company 19 

Munsell  &  Co.,  Eugene 10 

National  Conduit  <fe  Cable Co.lO 
Nationallndla  Rubber  Co....  1 

Naugle  Tie  Co.,  E.  E 18 

New  York  Ins.  Wire  Co 9 

Norton  Inspection  Bureau,.  .18 

Okonlte  Company,  The I 

Osbum  Flexible  Conduit  Co.  9 

Paragon  Fan  &  Motor  Co — 

Parsell  St  Weed — 

Pass  &  Seymour 7 


Perrlzo  &  Sons 19 

Phillips,  Eugene  F 11 

Phillips  Insulated  Wire  Cell 

Phosnix  Glass  Company 1 

Phosphor-Bronze  S.  Co 17 

Pignolet,  L.  M 10 

Pittsburg  &  L.  S.  Iron  Co 19 

Porter  Cedar  Company 19 

Queen  &  Company 1 


Relsinger,  Hugo 7 

Reliance  Electric  Company..  9 
Reynolds  Electric  Company. 11 

R.  I.  Teleph.  &  Elec.  Co 22 

Roebllng's  Sons  Co.,  J.  A 21 

Rose  Electric  Company 12 

Sage,  F.  B.,  &  Bro 14 

St.  Louis  Elec.  Supply  Co 22 

Sargent  &  Lundy — 

Sawyer-Man  Elec.  Company. 20 

Schoonmaker  Co.,  A.  G 12 

Scholt,  W.  H 10 

Schureman  &  Hayden 12 

Shelby  Electric  Company . . . .  — 
Sigualoid  Chemical  Works..  .— 
Simplex  Electrical  Co., The. 1,11 

Smith  Co.,  S.  Morgan 17 

Spencer  Electrical  Co 16 

Spies  Electric  Company 1 

Sprague  Electric  Company...  5 
Standard  Electric  Company  ..16 

Standard  Pole  &  Tie  Co 19 

Standard  Underg.  Cable  Co..  l 

Standard  Varnish  Works 1 

Stanley  Instrument  Co 9 


Sterling  &  Son,  W.  C 19 

Sterling  Electric  Company...— 
Sterling  Varnish  Co.,  The....  11 
Stilwell-Blerce  &  Smith-Valle 

Company i3 

Stow  Mfg.  Company — 

Stromberg- Carlson  TeL  Mfg. 

Company 15 

Sturtevant  Company,  B.  F...22 

Telephone  Co.  of  Amer.,  The.l6 

Thompson,  G.  L U 

Torrey  Cedar  Company 19 

Towers  Pin  &  Bracket  Co ....  18 

Tri-Llght  Electric  Co 8 

Triumph  Electric  Co 1 

United  States  Accumulat.  Co.lO 

Valentine-Clark  Co.,  The....  19 

Varley  Duplex  Magnet  Co — 

Vlndes  Electric  Company. ...21 

Vomacka  &  Mazenek — 

Vulcanized  Fiber  Company.. 22 

Wabash  R.R 18 

Wagner  Electric  Mfg.  Co 6 

Walsh's  Sons  <fe  Company i  1 

West  Shore  Route 17 

Western  Electric  Company...  7 
Western  EL  Supply  Company— 
Westlnghouse      Electric     & 

Manufacturing  Company  ..30 
Weston  Electrical  Inst.  Co.. .  1 
Whitehead  Company,  W.  W..12 

Wlllyoung,  ElmerO — 

WlsconBln  Central  R.R 17 

Worcester  Company,  0.  H ....  19 


Vt>v  OlAfiittUled  Ui&deac  of  A.d'vex-tlsezKkorLttt   See   Po^fire   O. 
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ALWAYS 

IN 
STOCK. 


MANUFACTURED  BY 


Motors, 
Switches, 
Arc  Lamps, 
Circuit  Breakers,  Etc.,  Etc. 

CHICAGO  EDISON  COMPANY,  139  Adams  Street, CHICAGO. 


.Go. 
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THE  GENERAL  ELECTRIC  COMPANY'S 

SINGLE  PHASE  CONDENSER=COMPENSATOR  MOTOR. 


These  Motors  start  under  full  load  with  very  moderate  starting  current,  creating  no  disturbance  on  lighting  circuits. 

They  are  built  for  60  and  125  cycles. 

GENERAL  OFFICE:  SCHENECTADY,  N.  Y. 

NEW  YORK  OFFICE,  44  Broad  Street.  CHICAGO  OFFICE,  Monadnock  Block. 

Sales  Offices  in  all  Large  Cities. 
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Ceiling  Fans] 


2    DISTINCT    TYPES. 
12    DESIGNS. 
30    FINISHES. 
2  OR   4   BLADE. 


ELECTROLI£B    COLVnN. 


ELKCTBOI^IEB    COIiVSIN. 


Made  In  all  varieties  of  designs  and  finishes  to  suit  all  conditions.  Our 
Ceiling  and  Desk  Fans  make  friends  all  over  the  world  as  they  never 
give  trouble.  __^^^^^^^^^ 

DiEHL  MANUFACTURING  COMPANY, 


MilnOfficnd  works.     E  L IZABET  H  PORT,  N.  J. 


PHILADELPHIA. 


April  19,  1902 


WESTERN    ELECTRICIAN 


DURABILITY       EFFICIENCY 


The  saving  effected  by  the  use  of  efficient  transformers 
is  wiped  out  by  the  cost  of  rewinding  arid  other  repairs  if 
these  are  subject  to  frequent  burn-outs.  No  trans- 
former is  truly  efficient  if  it  iaclts  durability. 

SEND    FOR    DESCRIPTIVE    BULLETINS    AND   PRICE    LIST  ON  TYPE   K. 


BEMERAL    WESTERH  AGEMTS, 


264-266-268-270  FIFTH  AVENUE,   CHICAGO. 


UNIVERSAL 
FAVORITES. 


LUNDELL  FANS 


SCIENTIFICALLY 
CONSTRUCTED. 


0^--. 


SUPERIOR   DESIGN  AND  CONSTRUCTION. 

No  imitator  has  succeeded  in  equaling  the  efficiency  and  durability  of  the  Lundell  Fans.  They  run  quietly  and 
easily,  and  require  the  least  attention.  They  are  made  in  various  types  and  sizes  to  meet  the  demands  of  the  trade, 
and  dealers  who  desire  quick  sales  and  satisfied  customers  should  send  in  at  once  their  orders  for  Lundell  Fans. 

SEND  FOR  CATALOGUE  No.  03304. 

SPRAGUE  ELECTRIC  COMPANY, 

General  Offices:     P7-5'3I  West  34th  Street,  New  York. 


BRANCH  OFFICES: 


CHICAGO: 
Fisher    Building. 


BOSTON  : 
275  Devonshire  St. 


ST.  LOUIS : 
Security  Building. 


BALTIMORE: 
Maryland  Trust  Building. 


There  is  No  Higher-Class  India-Rubber  Insulation 
For  Wires  and  Cables  than 

HABIFRSHANA/. 

Authorized  Manufacturers  of  th* 
A.-rTIX     F-UEXIBUE    TUBE:    \A/IRE. 

The  India-Rubber  and  Cutta-Percha  Insulating  Co.,  i 

MAIN  OFFICE,  Glenwood  Works, 

Sales  Office,  ^.^ ^i^  ^ ■  ■  ,^  ^^  v^ ^a»  ^a        m.^ 

l5CortlandtSt.,  NewYork.  Y^9I>II^ERS,      IM  -    Y. 
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M'ESTERN    ELECTRICIAN 


April  19,  1902 


"TYPE  F"  SWITCHBOARD  INSTRUMENTS 


A  MOST 
IMPORTANT 
POINT  ON 


The  pointers  of  many  so-called  dead  beat  instruments  will  oscillate 
back  and  forth,  after  a  change  of  circuit  conditions,  for  a  minute  or  more 
before  coming  to  rest.  In  type  H,  K  and  F  instruments  the  pointers  swing 
from  their  position  of  rest  to  a  new  position  of  rest  when  the  current  changes 
■without  any  intermediate  oscillation. 

This  quality  has  been  obtained  without  sacrificing  in  the  least  the  accu- 
racy or  the  sensibility  of  the  instrument. 

OTHER  VALUABLE  FEATURES  EXPLAINED  IN 
DETAIL    IN    BULLETIN    NO.    3f,    2d    EDITION. 


Type  F  Voltmrtcr.  Back  Connection.  One-Third  Actual  Size. 


WACNER  ELECTRIC  MFC.  CO.. 


ST.  LOUIS.  IVIO. 


CLASSIFIED   INDEX   OF   ADVERTISEMENTS. 


AtUnsterSt  Inc.  Lamps. 

Inc.  El.  Lt.  Manipulator  Co. 

Anchors  (Tel.  A  Tel.) 

Matthews  A  Hro.,  W.  N. 

Annnnclatom. 

Central  Electric  Co. 
Edwards  A  Company. 
Electric  Appliance  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Babbitt  Bfetal  and 
Solder. 

Gr.  Western  Sm.  and  Refg.  Co. 

Batteries  and  Jars. 

Bunnell  Telegraph.  AEleC-Co. 
Central  Electric  Co. 
Edison  Mfg.  Co. 
Edwards  A  Company. 
Electric  Appliance  Co. 
Leclancbe  Battery  Co.,  The 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Bells,  BnjEzers,  Ktc. 

Bunnell  Telegrap.  A  Elec.  Co. 
Central  Electric  Co. 
Edwards  A  Company. 
Electric  Appliance  Co. 
Spies  Electric  Company. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Belt  Dressing. 

Leather  Preserver  Mfg.  Corp. 

BeltlnK. 

Leather  Preserver  Mfg.  Corp. 

BloTvers. 

fiturtevant  Co.,  B.  F. 

Boilers. 

Whitehead  Company,  W.  W. 

Books.  Electrical. 

Electrician  Publishing  Co. 

Bmshes. 

Central  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
Holmes  Flbre-Graphlle  Co. 
Sage  A  Bro.,  F.  B. 
Western  Electric  Company. 

Cable  Clips. 

Chase-Shawmut  Company. 

Cables.  (See  Insulated  Wires.) 

Cables.  Electric  (See  Insu- 
latedWlres)  Copper,Sbeet 
and  Bar. 

American  Elec.  Works. 
American  Steel  A  Wire  Co. 
Bunnell  Telegrap.  A  ElecCo. 
Central  Electric  Co. 
General  Electric  Co. 
National  Conduit  A  Cable  Co. 
New  York  Ins.  Wire  Co. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Western  Elec.  Supply  Co. 
Western  Electric  Company. 

Carbons,  Points  and 
Plates. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

Relfllnger,  Hugo. 

Western  Eleot.  Supply  Co. 
Caatlnxs. 

Smith  Co.,  S.  Morgan. 
Chains. 

Jeffrey  Mfg.  Co. 

Circrolt  Breakers. 

Badt  A  Co.,  F.  B. 
Cutter  Elec.  A  Mfg.  Co. 
Western  Electric  Company. 

Coal  and  Ashes  Hand- 
ling Macliinery. 

Jeffrey  Mfg  Co. 
Coils  and  9f  ajpiets. 

Bunnell  Tek-t,'rap.  A  ElecCo. 
Varley  Duplex  Magnet  Co. 
Western  Electric  Co. 

Coloring  for  Inc.  I^amps. 

Signalofd  Chemical  Works. 

Compound. 

i.:roniis  A  Son.  E.  R. 
Dearborn  Drug  A  Chem.  Wks. 
McLennan  A  Co.,  K. 

Conduit  and  Conduits. 

Central  Electric  Co. 
Electric  Appliance  Co. 
Oibam  Flexible  Coodutt  Co. 
Sprft|iie  Electric  Co. 
Tt«r       —    ■  - 


f«it«rD  Elect.  Supply  Co. 


Construction  A.  Repairs. 

Chicago  Edison  Co. 
Parsell  A  Weed. 
Spies  Electric  Company. 
Western  Electric  Co. 

Contractors  and  Electric 
lilffht  Plants. 

Bullock  Elec.  Mfg.  Co. 
Crocker-Wheeler  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
Sprague  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Westlnghouse  Elec.AMfg.Co. 

Correspondence  Schools. 

American  School  of  Corresp. 
Electrical  Engineer  Inst. 
Int.  Correspond.  Schools. 

Cross- Arm  Braces,  Etc. 

Anderson  A  Sons,  W.  H. 

Cross-Arms,     Pins     and 
Brackets. 

Berthold  A  Jennings. 
Central  Electric  Co. 
Central  Manufacturing  Co. 
Leavltt.  R.  H. 
Standard  Pole  A  Tie  Co. 
Touvrs  IMn  A  Bracket  Co. 
Western  Elect.  Supply  Co. 
M'eslern  Electric  Comimny. 

Cut-Onts  and  Switches. 

Bossert  Elec,  Const.  Co. 
Central  Electric  Co. 
Chicago  Edison  Co, 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Pass  A  Seymour. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 
Cuts. 
Franklin  Eng.  A  Electro.  Co. 

Dynamos  and  Motors. 

Bullock  Elec.  Mfg.  Co. 
Central  Electric  Co. 
Crocker-Wheeler  Cr.. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Gregorj'  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
Parsell  A  Weed. 
Reliance  Electric  Company. 
Schureman  A  Hayden. 
Sprague  Electric  Co. 
Sturtevant  Co.,  B.  F. 
Triumph  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Electric  Heating  Appl. 

American  Elec.  Heater  Co.j 
blmplex  Electrical  Co. 

Electric  Railways. 

Crocker-Wheeler  Company. 
General  Electric  Co. 
Sprague  Electric  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

EleotHc  Siems. 

Federal  Electric  Company. 

Electrical  and   mechan- 
ical Enerlneers. 

Badt  &  Co..  F.  B. 
Blssell.  G.  W. 
Flora.  E.  E. 
Humphrey,  Henry  H. 
Sargent  &  Lundy. 
Scbott.  W.  H. 

Electrical  Instruments. 

Badt  A  Co.,  F.  B. 
Bunnell  Telegrap.  A  ElecCo. 
Central  Electric  Co. 
Eldredge  Electric  Mfg.  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Illinois  Electric  Specialty  Co. 
Machado  A  Roller. 
PlKnolel,  L.  M. 
Quoen  &  Co. 
Sage  &  Bro.,  F.  B. 
Stanley  Instrument  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 
Weston  Electrical  Inst.  Co. 
Wlllyoung,  Elmer  O. 


Electro-Platins   Sfach^y. 

Besly  A  Co.,  Chas.  H. 
Crocker-Wheeler  Company, 
General  Electric  Co. 

Elevators-Conveyors. 

Jeffrey  Mfg.  Co. 
Engines.  Cias. 

Lowell  Model  Co. 
Parsell  &  Weed. 

Enfirines,  Steam. 

Ball  Engine  Co, 
Bayley  A  Sons  Co.,  W. 
Sturtevant  Co.,  B.  F. 
Whitehead  Company,  W.  W. 

Exh*8t  Steam  Apparatus. 

American  District  Steam  Co. 

Fan  Outfits. 

Central  Electric  Co. 
Crocker- Wheeler  Company. 
DIehl  Manufacturing  Co. 
Edison  Mfg.  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
St.  Louis  Elec.  Supply  Co. 
Sprague  Electric  Co. 
Sturtevant  Co..  B.  F. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  Ei.  A  Mfg.  Co. 

Fibi*e. 

Karlavert  Mfg.  Co. 
Vulcanized  Fibre  Co. 

Files. 

Barnett  Co..  G.  &  H. 

Fire  Alarm  Equipments. 

Bunnell  Telegrap.  A  ElecCo. 

Fire  ExtinjpnlShers. 

Monarch  Fire  Appliance  Co. 

Fixtures,  Oas  and  Elec. 

Beardslee  Chandelier  Mtg.Co 
Flashers. 

Reynolds  Electric  Company. 

Flexible  Shafts. 

Stow  Mfg.  Co. 

Forges. 

Sturtevant  Co., 


B.  F. 


Fuses  and  Fuse  "Wire. 

Central  Electric  Co. 
Chicago  Fuse  Wire  &  Mfg. Co. 
D.  &  W.  Fuse  Company. 
Electric  Appliance  Co. 
Vomacka  A  Mazanek. 
Western  Elect.  Supply  Co. 
Western  Electric  Company. 
Gears. 
Besly  A  Co.,  Chas.  H. 

General  Elec.  Supnlles. 

Bunnell  Telegraph.AElec.Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

St.  Louis  Elec.  Supply  Co. 

Standard  Electric  Company. 

Western  Electric  Co. 

Western  Elect.  Supply  Go. 
Glass  W^ool. 

Glass  Wool  Mfg.  Company. 
Globes    and     Electrical 

Glassware. 

Century  Glass  Co. 

Phoenix  Glass  Co. 

Western  Elect.  Supply  Co. 
Graphite  Specialties. 

Besly  A  Co.,  Chag.  H. 

Dixon  Crucible  Co.,  Jos. 

Holmes  Fibre- Graphite  Co. 
Heatlne     and    Ventilat- 
1ns  Apparatus. 

Sturtevant  Co.,  B.  F. 
Holders,  Inc.  Lamps. 

Incandesent    Electric    Light 
Manipulator  Co. 
Inspection  &.  Insurance. 

Hartford    Steam    Boiler   In- 
spection A  Insurance  Co. 
Inspectors  (Tel.  &  R.  R. 
Supplies). 

Norton  Insiiectlon  Bureau. 
Insulators  and  Insulat- 
ing materials. 

Akron  Smoking  Pipe  Co. 

Bunnell  Telegrap.  A  Elec  Co. 

Central  Electric  Co. 

Chicago  Edlaon  Co. 

Electrical  Appliance  Co. 

General  Inc.  Arc  Light  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 


Kartavert  Mfg.  Co, 
Mica  Insulator  Co. 
Munsell  A  Co.,  Eugene. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
Okonlte  Co.,  The. 
Phillips  Insulated  Wire  Co. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Standard  Varnish  Works. 
Sterling  Varnish  Co. 
Vulcanized  Fibre  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
WestUighouse  El.  A  Mfg.  Co. 

Insulated  Wires  and  Ca- 
bles^SIaenet  Wires. 

American  Electrical  Works. 
American  Steel  A  Wire  Co. 
Bunnell  Telegrap.  A  ElecCo. 
Central  Electric  Co. 
Chicago  Insulated  Wire  Co. 
Crescent  Ins.  Wire  ACbl.Co. 
Electric  Appliance  Co, 
General  Electric  Co. 
Hazard  Manufacturing  Co. 
IndlanaRub.  A  Ins.  WlreCo. 
India  Rubber  A  Gutta  Percha 

Insulating  Co. 
Kellogg  Switch.  A  Sup.  Co. 
National  India  Rubber  Co. 
New  York  Insulated  WireCo. 
Okonlte  Co.,  The. 
Phillips.  Eugene  F. 
Phillips  Insulated  Wire  Co. 
Roebllng's  Sons  Co.  J.  A. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Western  Elec,  Supply  Co. 
Western  Electric  Company. 

Junction  Boxes. 

Bossert  Elect.  Const.  Co. 
General  Inc.  Arc  Light  Co, 

IJamps,  Arc. 

Adams-Bagnall  Elec  Co. 
Central  Electric  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Lt.  Co. 
Gregory  Electric  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co, 

liamps.  Incandescent. 

Central  Electric  Co. 
Chicago  Edison  Co. 
Colorado  Lamp  Co. 
Edison  Decorative  A  Minia- 
ture Lamp  Dept 
Electric  Appliance  Co. 
General  Electric  Co. 
General  Inc  Arc  Light  Co. 
General  Inc  Lamp  Co. 
Sawyer-Man  Elec,  Co. 
Shelby  Electric  Co. 
Tri-LIght  Electric  Co. 
Western  Electric  Co. 
Western  Elec,  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

liamps.  Inc.,  Adjusters. 

Inc  El.  Lt.  Manipulator  Co. 

liamps.      Incandescent— 
Replacers  A  Cleaners. 

Inc  El.  Lt.  Manipulator  Co. 
IiiS^htningr  Arresters. 

American  Elec.  Fuse  Co. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

liinemen's  Climbers. 

Anderson  A  Sons,  W.  H, 
Klein  A  Son,  Mathlas. 

Slaffnet  Wires. 

(See  Insulated  Wires.) 

Mechanical  Uesii^ner. 

Flora,  v..  E. 
Metal  Locators. 

Electric  Metal  Locating  Co. 

Dieters. 

Diamond  Meter  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Inc  Arc  Light  Co. 
Slica. 
Munsell  &  Co.,  Eugene. 

Mining  Apparatus/ Elec. 

Crocker- Wneeler  Company. 
General  Electric  Co. 
Jeffrey  Mfg.  Co. 
Westlnghouse  Bl.  &  Mfg.  Ccv 


Dynamos    and 


Motors.  (See 
Motors). 

Nippers  and  Pliers. 

Kieln  &  Son,  Mathlas. 

Packing. 

Besly  &  Co.,  Chas.  H. 

Patent  Attorneys. 

Johnston,  Thomas  J. 

Phosphor  Bronze. 

Besly  A  Co.,  Chas.  H. 
Phosphor  BronzeSm.Co.pLtd. 

Photoffraphs. 

Thompson,  G.  L. 

Platinum     Bousht     and 
Sold. 

Baker  A  Company. 

Gt. West. Sm. and  Reflnlng  Co. 

Poles  and  Ties. 

Beidler  &  Co.,  Francis. 
Berthold  &  Jennings. 
Carney  Brothers  Company. 
Fowler,  John  H, 
Fulmer  Lumber  Co.,  D.  M. 
Holcomb-Lobb  Co. 
Lindsley  Bros.  Co. 
Maltbv  Lumber  Co. 
Meredith  Cedar  Co..  J.  P. 
Morse  Cedar  Co. 
NaugleTIeCo.,  E.  E. 
Perrizo  A  Sons. 
Pltt.jburg  A  L.  S.  Iron  Co. 
Por*er  Cedar  Company. 
Standard  Pole  A  Tie  Co. 
Sterling  A  Son,  W.  C. 
Torrey  Cedar  Co. 
Valentine-Clark  Co.,  The. 
Worcester  Co..  C.  H. 

Polish  (Metal). 

Hoffman,  G.  W. 
Porcelain. 

Akron  Smoking  Pipe  Co. 
Power  Transmission 
Machinery. 

Jeffrey  Mfg.  Co. 
Smith  Co.,  6.  Morgan. 
Stllwell-Blerce  Smith- Valle. 
Pulleys. 

Smith  Co.,  S.  Morgan. 
Stllwell-Blerce  Smlth-Valle. 

Rail  Bonds. 

American  steel  &  Wire  Co. 
Badt  A  Co.,  P.  B. 

Rail  Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 

Refiners. 

Gt.West.Sm.and  Reflnlng  Co. 

Reflectors.      . 

Amer.  Reflt.  &  Lighting  Co. 

Re-W^indingr-Repairs. 

Chicago  Edison  Co. 
Gregory  Electric  Co. 
Schureman  &  Hayden. 

Rheostats. 

Badt  A  Co.,  P.  B. 
Cutler-Hamtner  Mfg.  Co. 
General  Electric  Co. 
Gen'l  Inc.  Arc  Lt.  Co. 
Sage  &  Bro.,  F.  R. 
Westlnghouse  El.  A  Mfg.  Co. 
Rosettes. 
Pass  A  Seymour. 

Second-Hand  Mach'y. 

Gregory  Electric  Co. 
Illinois  Maintenance  Co, 
Matthews  &  Bro.,  W.  N. 
Rose  Electric  Company. 
Schoonmaker  Co.,  A.  G. 
Schuretnan  &  Hayden. 
Walsh's  Sons  A  Co. 
Whitehead  Company,  W.  W. 
Shades. 
Amer.  Reflt.  &  Lighting  Co. 

SpeakluG:  Tubes. 

Central  Electric  Co. 
Edwards  A  Comi>any. 
Electric  Appliance  Co. 
Western  Electric  Co, 
Western  Elec  Supply  Co. 

Speed  Indicators. 

Besly  A  Co.,  Chas.  H. 

Queen  A  Co. 

Weston  Electrical  Inst.  Co. 

Sprines. 

American  Steel  A  Wire  Co. 
Barnes  Co.,  The  Wallace. 

Steel  Boxes. 

Boasert  Elec.  Const.  Co. 


Storaee  Batteries. 

American  Battery  Co, 
Electric  Storage  Battery  Co, 
United  States  Accumulat.  Co. 

Tapes,  Insulating. 

American  Electrical  Works, 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
Electric  Appliance  Co. 
New  York  Insulated  WlreCo. 
Okonlte  Co.,  The. 
Simplex  Electrical  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Teieeraphic  Supplies. 

Bunnell  Telegraph.AElec.Co. 

Telephones,  Telephone 
Material  and  Switch- 
boards. 

Acme  Pay  Station  Co. 
American  El.  Telephone  Ca 
Bunnell  Telegraph.AElec.Co, 
Central  Electric  Co. 
Central  Tele.  A  Elec.  Co, 
Colt,  Henry  A. 

Columbia  Telephone  Mfg,  Co. 
Continental  Tel.  Const.  Co. 
Ericsson  Telephone  Co. 
Eureka  Electric  Company. 
Farr  A  Farr. 

Irtternational  Tel.  Mfg.  Co. 
Kellogg  Switcbb.  A  Sup,  Co. 
Kokomo  Tel.  A  El.  Mfg.  Co. 
Metropolitan  Tel.  A  Elec.  Co. 
Moon  Mfg.  Co.,  The. 
R.  I.  Telephone  A  Elec.  Co. 
St.  Loul^  Elec  Supply  Co. 
Spencer  Electrical  Co. 
Sterling  Electric  Co. 
Stromberg-Carlson  Tel.M,  Co. 
Telephone  Co.  of  Amer., The. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Telephone  Service. 

Chicago  Telephone  Co. 

Tools. 

Anderson  A  Sons,  W,  H. 
Dlcke  Tool  Company. 
Klein  A  Son,  Mathlas. 

Transfbrraers. 

Central  Electric  Company. 
Crocker-Wheeler  Company. 
Ft.  Wayne  Elec.  Works,  Inc. 
General  Electric  Co. 
Gregory  Electric  Co. 
Moloney  Electric  Company. 
Standard  Electric  Company, 
Vindex  Electric  Company, 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Trucks,  Electric  Car. 

General  Electric  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Turbine  Water  Wheels. 

Leffel  A  Co.,  Jas. 
Smith  Co.,  S.  Morgan. 
Stllwell-Blerce    Smith-Vaile 
Varnishes. 
Standard  Varnish  Works. 
Sterling  Varnish  Co. 

Tuleanized  Fibre, 

Vulcanized  Fibre  Co. 

Wires,  Copper. 

American  Electrical  Works. 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Hazard  Manufacturing  Co. 
National  India  Rubber  Co. 
Okonlte  Co.,  The. 
Phillips  Insulated  Wire  Co. 
Roebllng's  Sons  Co.,  ,T.  A. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Western  Electric  Company. 

Wire,  Bare. 

American  Steel  A  Wire  Co. 
Besly  A  Co.,  Chas.  H. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Okonlte  Co.,  The. 
Phillips  Insulated  Wire  Co. 
Roebllng's  Sons  Co.,  J.  A. 
Standard  Underground  C.  Co. 
Western  Electric  Co. 
Western  Electrical  Sup.  Co. 


Xf  Ray  Outfits. 

Qu(        ■  * 


'ueen  A  Co. 
Wlllyoung,  Elmer  Q. 
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EOR;¥NCLostD  LONG-BURNING  AR(?iAMPS.  1 


All  genuine  "ELECTRA" 
carbons  are  put  up  in  packages 
bearing  the  label  with  the  trad« 
mark  "ELECTRA." 


UNEQUALLECI  IN  QUAUp 
AND    EFFICIEbKfY 


=  jA=UbTE.R  flAT  fN6, 


ILLIANT,  LIGHT. 


HUGO  REISINGERii BROADWAY  NEW  YORK. 


c~x«x-x..x»:»X":~:"K~:«':~:"H~:"K< 

Qood  carbons  mean  less  cost 
for  current. 

All  the  excellence  in  dynamos 
and  arc  lamps  counts  for  but 
little  where  poor  carbons  are 
used  in  lamps. 

VVVVVVVVVVVVVVVVVVVVVV*»*V 
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Anti-Doc 

No.  SIX 

A  First-Class  Medical  Apparatus. 

RETAIL  PRICE,  S2.50.  SOLD  BY  ALL  DEALERS. 


MADE    BY 


MANHATTAN  ELECTRICAL  SUPPLY  CO., 


32  Cortlandt  Street, 
NEW  YORK. 


188  Fifth  Avenue, 
CHICAGO. 


RECEPTACLES 


FOR 


SIGN  WORK. 


This  shows  our  special  form  of  receptacle  designed 
for  sign  work,  and  which  has  been  one  of  the  most 
popular  of  our  specialties.  By  its  use  the  cost  of  signs 
is  materially  reduced.  ■ 

WRITE  FOR  PARTICULARS. 

PASS  &  SEYMOUR,  Inc., 


NEW  YORK, 
CHICAGO, 
BOSTON, 

CINCINNATI, 

SAN  FRANCISCO. 


SOLVAY, 
N.  Y. 


OUR  NEW  TYPE  "  L" 
GENERATOR 

BELTED  OR  DIRECT  DRIVEN 

FOR 

POWER   and    LIGHTING. 

IF  YOU  ARE 
INTERESTED 

in    the    IMPROVE- 
MENTS    and      AD- 
VANCES     we      are 
constantfy  making 
in     everything     we 
mal<e,    SEND    your 
name  and  address, 
giving    LINE    OF 
GOODS  YOU  HANDLE  and  we  will  be  pleased  to  put  you  on  our 
mailing  list  and  send  you  interesting  and  valuable  bulletins  as 
they  are  published,  free  of  charge. 


Western  Electric  Company, 


CHIGAeO. 


SAINT  LOUIS.       PHILADELPHIA.       NEW  YORK. 
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THREE  LIGHTS  IN  ONE  LAMP. 
TURNS     DOWN     LIKE     GAS. 


You  turn  socket  key — NOT  lamp. 
First  turn  gives  2  C.  P.,  Second, 
8  C.  P.,  third,  16  C.  P.  Saves 
50  to  75  per  cent,  each  turn,  ac- 
cording to  light  desired. 

NOTE-IT  SAVES  CURRENT 
AT  EVERY  TURN. 


The  Tri-Light  Socket  resembles  in  appearance  the  ordi- 
nary incandescent  lamp  socket,  and  is  operated  by  turning 
the  switch  key  in  the  usual  manner.  At  each  turn  of  the 
socket  key  a  different  degree  of  light  is  obtained. 

This  is  accomplished  through  the  ingenious  construction 
of  the  socket  contacts  by  which  the  connections  of  the  lamp 
filaments  are  varied. 

Socket  is  same  size  and  shape  as  any  standard  socket. 
Can  be  used  on  any  fixture. 

Any  Edison  base  lamp  can  be  used  with  Tri-Light  Socket. 

Tri-Light  Lamps  fit  all  Edison  base  sockets,  one  filament 
only  being  lighted. 

Socket  costs  60  cents. 

8  or  16  C.  P.  Lamp  costs  40  cents. 

Will  pay  for  itself  in  ten  days  by  using  the  low  light. 

All  users  of  incandescent  lamps  will  find  the  Tri-Light 
the  "right  thing  in  the  right  place." 


Tri-Light  Key  Soclcet  and  Lamp. 
Complete. 


Tri-Light  Soclcet  and  Attachment  Plug. 
Made  with  Edison,  Thomson- 
Houston  or  Westing- 
house  Base. 


TRI-LIGHT  ELECTRIC  CO.,  Birmingham,  flu. 
GHAS.  I.  HILLS,  GENERAL  SALES  AGENT,  26  GORTLANDT  STREET,  NEW  YGRK. 

WESTERN  OFFICE:  190  SOUTH  DESPLAINES  ST.  (ELECTRICAL  BLDO.),  CHICAGO.  E.  A.  JENKINS,  Mgr. 
F'or    Sale    by    All    Electrical     Supply    Dealc 
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DEARBORN  COMPOUND.  ^NfVSNWH'E"™"  IZ'kll^. 


THERE     IS     BUT     ONE     SUCCESSFUL      METHOD     OF     KEEPING 
BOILERS    CLEAN.   AND   THAT   IS   THE  CONTINUOUS  FEEDING  OF 

We  depend  upon  DEARBORN    COMPOUND   3"<'  '<><>'<  "«  'uriher.     We  were  In  search  of  a  proper  treatment  for  years  before  we  discovered 

Write  the  Company  about  water  analyses.  DEARBORN        CO  IVI  P  O  U  IM  D  S  • 

DSARBORN    DRUG    AND     CEIZSIKIICAIa    TTITORKS. 


WM.  H.   EDGAR,  President. 


CHICAGO: 
-34  Rialto  Bltlg.,  Tel.  Harrison  Nos.  3930  and  3931 . 

PITTSBURG.  ST.  LOUIS.  ST.  PAUL.  ATLANTA.  GA.  DENVER. 

A.  W.  Crouch.  F.  Eardley.  T.  S.  F.  Hayes.  C.  H.  Everett  G.  E.  T;ilcott. 


SAN  FRANCISCO. 
W.  A.  Kenney. 


NEW   YORK:     120  Liberty  Street. 

Wm.  B.  McVicker. 

HONOLULU,  H.  T. 

E.  C.  Brown. 


TELBPHONE  CENTRAL  326P. 


MECHAMCAL  EXPERT  AND  DESIGNER. 
1536  Marquette  BIdg.,  Chicago. 

Careful  atteniion  given  to  the  develop- 
ment and  improvement  of  original  ideas  of 
proces.'jes  and  apparatus  In  tbe  Arts  and 
Sciences. 

AVoriiing  drawings  secured  and  patent 
applicalions  tiled  if  desired. 

The  3'ereopticon  shown  here- 
.^^^b^^.^  with  possesses  a  number  of  very 
^^^%.  novel     advantages.      Send     for 

catalog  describing  details. 


SPRINGS 


ALL  SMALL  SPRINGS  USED  BY  ELECTRICAL 
TRADE. 

THE  WALLACE  BARNES  CO., 


Established  1857. 


BRISTOL,  CONN. 


COMPLETE   ASSORTMENT    HIGH    GRADE    SPRING    STEEL   ALWAYS    ON 
HAND.    SUBMIT  SAMPLES  FOR  PRICES. 


ASK  FOR  CATALOG  F. 


RELIANCE" 

<;^£]ve:rators 
4lni>  motors. 


SEND      FOR      BULLETIN. 


RELIANCE   ELECTRIC 
COMPANY, 

MILWAUKEE,  WIS. 

AGENTS  WANTED  EVERYWHERE. 


^^ 


F/exttuct 


99 


THE  NEW  AND  PERFECT  FLEXIBLE 
CONDUIT  FOR  INTERIOR  WIRING. 

APPROVED    B  Y    BOARDS 
OF  FIRE  UNDERWRITERS. 


The  interior  cannot  be  ripped  out,  be- 
cause it  is  an  inseparable  part  of  the  conduit 
— no  possiblility  of  ripping  out  the  inside 
when  installing  wires  too  large  for  conduit, 
or  when  fishing  wires  through  it. 

Whsn  "FiBxduct"  is  usBd, 
every  foot  Is  absolutoty 
intact    and   uninjuredm 

"Flexduct"  is  positively  moisture-proof 
— made  so  by  closely  weaving  together  a 
special  fibre  with  a  special  warp  and  by  treat- 
ing the  conduit  with  a  special  compound  to 
fill  up  the  pores. 

Send  for  boaUet—alao  a  sample  of  "Flex- 
duct,"  and  carefully  examine  Its  mmooth  In- 
terior; Its  longitudinal  Interweaving;  teal  Itm 
strength,  and  satisfy  yourself  that  "  Flexduct  " 
Is  the  beat  flexible  conduit  that  has  ever  been 
manufactured  for  Interior  wiring. 

"Flexduct"  costs  no  more  than  the  old 
style  conduit.     Order  from  your  jobber. 


Osburn  Flexible  Conduit  Co. 

General  Sales  Offices:   21  Park  Row,  New  York  City. 


Q 


Crimshaw.  Raven  Whits  Core.  Raven  Black  Cora. 

ALL  OUR  WIRES  pass  inspection  and  csnythtBlioTe TRADE-MARKS  on  oni  tags.    We  also  manufactni-e  Crimshaw  and  Competition  Tapes  &nd  Splicing  Compound*. 

NEW  YORK  INSULATED  WIRE  COMPANY, 

BRANCHES:]  ^^^  DespIttlnM  St. 


MAIN  OFFICE: 
13-17  CorUandt  St.,  New  Vorfc. 


BOITON: 
7  Otis  St. 


SAN  FRANCISCO. 
33  Second  St. 


DO  YOU  KIMONA/ 

the  Importance  of  magnetically  floating  the 
moving  parts  of  a  meter? 

Send  for  description  and  book  full  of  good  information  "ABOUT  METERS." 


STANLEY  INSTRUMENT  COMPANY, 

General  Sales  Office,  144  Broadway,  New  York,  N.  Y. 
Pacific  Coast  Agency,  33  New  Montgomery  St.,  San  Franciaoo.  Cal. 
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correclly  designed, 
eleclrlcallv  mosi  efflcloni ; 
general  simplicity— few  parts, 
those  Intercban^'eablf. 

easily  cared  for— 
without  delicate  mechanism. 
liability  of  break-downs 
reduced  to  a  minimum. 

easy  to  sell  because  satisfactory 
to  use. 

the  Adams-Bagnall  arc  lamps 
at  your  service. 


ELECTRIC  APPLIANCE  COMPANY,  SELLING  ADAMS-BAGNALL 
ARC  LAMPS.    92  i  94  WEST  VAN    BUREN    STREET,   CHICAGO. 


EDISON  MINIATURE  LAMPS 


Have  been  for  twenty  years 
The  Standard  of  the  World 


and  are  to-day  more  largely  used  than 
J^^/J^  all  other  makes  combined. 


Serviceable,  Economical,  Reliable. 


Miniature  and  Candelabra  Sockets 

and  Receptacles . 
X-Ray   Tubes. 
Dewar  Bulbs  for  Liquid  Air. 


EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

General  Electric  Company,  Harrison,  N.  J. 


MICA  WASHERS 


PRICES   RIGHT 

EUGENE  MUNSELL  &  CO., 

218  Water  St.,  New  York.   M7  Lake  St.,  Chicago. 


VOLT=AMMETERS, 

POCKET  SIZE. 

I  For  Testing  Batteries  and  Battery 
IClrcuUs,  Locating  Faults,  Grounda, 
I  etc. 

RELIABLE.      ACCURATE. 
Send  for  Circular. 
L.  M.PICNOLET. 
78-80  Cortlandt  St.,  NEW  YORK,  N.  T- 


F.  B.   SADT. 


G.   M.   WILLIS. 


F.   B.  BADT  &  CO. 

CONSULTING   ENGINEERS   AND    EXPERTS, 

1604Monad[iock  Block. 

TCL. PHONE     HARRISON   T4S.  CHICAGO. 


G.  W.  BissELL,  M.  E. 

Iowa  State  College,  Ames,  Iowa. 

Consulting  Mechanical  Engineer.  Llghtinir. 
Power.  Fumplngand  Heating  Plants  Tested 
and  Designed.  Economy  and  Power  Te^is 
of  Engines  und  Boilers. 


Long  Distance  Phone  Central  2448. 

W.   H.   SCHOTT, 

ENGINEER  AND  CONTRACTOR, 

Specialties:  1220-21  Marquette  Building, 

Central  Station  Heating  Plants, 

Water  Works  Stoam  Plants, 

Electric  Liglit,  Gas  and 

Street  Railway  Plants.  CHICAGO 


SPARKING 


Reduces  the   working    capacity   of    a 
motor  or  dynamo,  yirears  'out  tiie  com- 
mutator, yrastes  power  and  may  cause 
afire.   All  this  may  be  avoided  It  you  use       ....... 

The  onlv  article  that  will  PREVENT 
SPARKING.  Will  keep  the  Commu- 
tator in  eood  condition  and  PRE- 
VENT CUTTING. 

Absolutely  Will  Not  Gam    The    Brushes. 


50  Cents  per  Stick.  $5.00  per  Dozen. 

SEND  FOR  FREE  SAMPLE  S  TICK. 

For  sale  bj-  all  supply  houses,  or 

K.  McLENNAN  &  CO  Sole  Manutacturers,  909, 100  Washington  St.,  Chicaso. 


It  win  put  that  high  gloss  on  the 
Commutator  you  have  so  long  sought 
after. 


We  Can  Save  You  Money 

\S  FIRST  AXD  rLTiaiATE    COSTS. 
WHY  WOT  TRY  THEII  ? 


The  Colorado  Lamp  Co., 

DENVER,    COI-O. 


♦♦******♦•♦**♦♦♦**♦*•♦••♦♦ 


AN  INSTRUMENT 
FOR   ISOLATED    PLANT    WORK. 


* 

* 

* 
* 

* 

* 

* 
* 

* 

* 

* 
* 
* 


Diameter  of  Base  Flange.  7^  Inches. 

LIST   PRICE   $16.50. 

This  poimlar  type  of  WHITNEY  in- 
strument lias  a  polished  all  brass  case 
and  a  permanent  magnet  movement 
giving  equally  divided  scales  and  dead 
beat  indications.  The  ammeters  of  large 
capacity  are  supplied  with  separate 
shunts. 

Send  for  comjilete  jirice  list  and  our 
attractive  discounts  to 
ELECTRIC  APPLIANCE  CO.,  Cblcago.  111. 
WESTERN  ELEC'L  SUPPLY  CO..  St.  Louis,  Mo. 
ELECTRICAL  ENGINEERING  CO..  Minneapolis. 
STANDARD  ELECTS  IC  CO..  Clncinaati,  0. 
OR 


MACHADO&  ROLLER,  New  York.N.Y.  i 


THE  NATIONAL  OONDUIT  9^  CABLE  CO. 


Jifliififl1iir«rt 

•I 


BARE  COPPER  WIRE  AND  CABLE,  PAPER  INSULATED  CABLES, 

CEMENT   LINED   PIPE   FOR   CONDUITS.  Executive  Offices,  Times  Building,  NEW  YORK,  N.  Y 


FOR  TELEPHONE,  TELEGRAPH, 
ELECTRIC  LIGHT  AND   POWER. 


PARAGON  REFLECTORS 


Silver=Plated 
Mirror  Reflectors. 

A  deep  cone,  for  use  with  any  system  of 
incandescent  electric  light,  where  it  is 
desired  to  concentrate  a  very  powerful 
light  on  a  small  space.  Lined  with  silver- 
plated  mirror-plate  glass.  Increases  the 
light  from  twelve  to  fifteen  times.  Most 
valuable  in  show  windows  and  over  ma- 
chines, work-benches,  type  cases,  etc.,  etc. 

Thousands  of  this  style  used  In  5how  windows, 
Oct  our  Catalogue  and  Price*. 


American  Reflector  &  Lighting  Co., 

271-273   FRANKLIN   ST..    CHICAGO. 


BEARD5LEE  CHANDELIER  MTG  CO.- 

GAS  &  ELECTRIC    FIXTURES '^"-^"^  TRADE. 


I 

RESIN    SOLDER 

IN    ANY    QUANTITIES. 

WRITE    FOR    PRICES. 
KELLOGG  SWITCHBOARD  &  SUPPLY  CO.,  229  So.  Green  St. 

CHICAGO. 


CONTINUOUS  RAIL  JOINT  CO.  OF  AM. 

General  Offices:    Century  Building, 

NEWARK.  N.  J. 

Over  ten  thousand  ( 10,000)  miles  In  use.    Received  the  highest 

award  In  Its  class  at  Paris  Exposition,  1900,  and 

Pan-American,  Buffalo,  1901. 
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FRANK  N.  PHILLPIS,  PRCSIOCNT. 
C.  H.  WAGENBEIL,  TnEAsunER. 


eugene  f.  phillips, 

General  Manaocr. 


C.  flOWLAND  PHILLIPS,  ViCE-PRCB. 
•  .  n.  NCHIHGTON,  JR.,  SCC. 


AMERICAN  ELECTRICAL  WORKS, 

''    I    ■■  providence;,  B.  I.  ■' 

BARE  AND  INSULATED  ELECTRICWIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  magnet,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 
New  York  Store,  W.  .T.  Watson.  26  Cordandt  St. 
Chicago  Store,  F,  E.  ponohoe,  82  Lake  St. 

Montreal  Branch,  Eugene  P.  Phillips'  Electrical  Works. 

MAIN  OFFICES  AND  FACTORIES.  PHILLIPSBALE,  R.  I. 


Bullock  Electric  Mfg.  Co. 

DISTRICT  OFFICES. 

BOSTON  70  KilbySt. 

NEW  YORK SI.  Paul  Bldg. 

PHILADELPHIA North  American  BIdg. 

BALTIIVIORE 8-10  Soutti  St. 

PITTSBURG 219  Lewis  Blocl< 

BUFFALO 675  Eilicotl  Sq. 

CLEVELAND New  England  Bidg 

ATLANTA 221  Equitable  Bidg. 

CHICAGO 1 62B  Marquette  Bidg. 

ST.  LOUIS 2017  Locust  St. 

MEXICO 12  Prlmera  Humboldt. 

NEW  ORLEANS 307  IMagazineSt. 

MONTREAL Merciiants  Banl<  Bidg. 

DENVER 261   Coronado  Bidg. 

SAN  FRANCISCO 619  Mission  St. 

SPOKANE 603  Sprauue  Ave. 

OMAHA 518  First  NafI  Banic   Bidg. 

LOUISVILLE 518  W.   Main  St. 

CINCINNATI E.  Norwood.  397 


Electric  Heating  Apparatus. 

SEND  FOR  64-PAGE  CATALOGUE. 

"UNIT"  ENAMELED  RHEOSTATS 

The  Simplex  Electrical  Co., 
Cambrldgeport,    Mass. 

CHICAQO,    Monadaock    Block. 


Sn  Ycirt  with  General  Electric  Company. 

THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  66  Broadway,   -    NEW  YORK  CITY. 

Patent  Cau.et.        Patent  Soliciting. 


F.  B.  BADT  &  CO., 

AGENTS  IfOR 

Weston  Eleclricai  Instrument  Co., 
Ward-Leonard  Electric  Co., 
Osburn  Flexible  Conduit  Co,, 
Perfection  Rail  Bond  Co., 

Prices,    terms  and    discounts    identical 
with  those  of  home  offices. 

1504  MONADNOCK  BLOCK, 

TEL.  HARRISON  746.  CHICAGO. 


^ 


comumoRwl 

BRUSH:    M 


There's  No  Friction 

with  the  Fibre- Graphite  Commutator  BruBh. 
Being  90  percent,  p'.ue  graphite,  it  insures  low 
rceislance,  no  eparking  under  a  varying  load,  and 
longer  wear.  TLere  is  no  greasing  required. 
The  Fibre-Graphite  is  therefore  the  most  eco- 
nomic brush  on  the  market.     Send  for  price  list. 

HOLMES  FIBRE-GRAPHITE  MFC,  CO. 

5155 Wakefield  St.,  Germantown,  PlIILADELPBIA. 


STERLING    EXTRA    INSULATING    VARNISH. 

Sterling  Extra  Black  Finishing:  Tarnish, 

Sterling  Black  Air  Drying  Varnish, 

Sterling  Black  Core  Plate  Varnish. 


THE  STERLIN6  VARNISH  CO., 

Pittsburg,  Pa.,  U.  S.  A. 


THE  STERLING  VARNISH  CO., 

25  Colmore  Row,  Birmingham,  England. 


ELECTRICAL     ENCINEER- 
NG  TAUGHT  BY  MAIL. 

Write  for  oar  free  Illustrated  boofc. 
**Cta  1  Become  an  Electrical  Eosfaeer?** 
We  teach  Electrica.1  Enginee  lug-,  Eleo- 
trie  Id^htiiig,  Electric  Railway  3,MecbaJi> 
ical  En^ineerinGTt  Mechaaic&I  t>ra.wijig, 
etc.,  at  your  home,  by  mail.  Inatltnt* 
indorsed  by  TboB.  A.  Edlsoo. 

Electrical  Engineer  Institute, 
Dept.  K.  240-242  W,  23d  St..  New  York. 


The  Incandescent  Lamp  Replacer  and 
Cleaner  replaces  and  cleans  any  c.  p  lamp 
at  any  height  or  angle. 

Incandescent  Electric  Light  Manipulator  Co., 
I  16  Bedford  St.,      Boston,  Mass. 


NATIONAL  CODE  STANDARD 

"0.  K."  Weatherproo[  Wire, 
Slow-BnrDing  Weaierprool 
and  Slow -Bnrning  Wire. 

Prices  and  Samples  on  Application. 

Phillips  Insulated  Wire  COm 

Office  and  Factory:  PAWTUCKET.  R.  L 


Mr.  Exceedingly  Simple 

meets  with  theifreatest  success  in  selling  the  fanions 

Stombaugh 
Quy  Anchors 

because  he  has  no  difficulty  in  convinciog  pros- 
pective bu)  ers  of  iheir  simplicity.  To  quote  his 
own  words:  "They  (the  buyers)  will  look  at  me 
and  say  If  your  anchors  are  as  simple  as  you 
look  we  will  try  them.'  " 

The  more  simple  a  device  can  be  made  the 
better  for  everyone  who  has  to  use  it.  The 
preat  point  of  simplicity  in  5tombaugh  Quy 
Anchors  is  that  they  can  be  bored  in  the  ground 
as  you  would  an  auger.  You  do  not  have  to  dig, 
dig,  dig.  We  have  satisfied  thousands  of  tele- 
phone, telf  graph,  electric  light  and  street  railway 
companies  that  S-ombaugh  Guy  Anchors  are 
what  they  need  in  their  business,  and  have  no 
hesitancy  in  making  the  same  suggestion  to  you. 
There  are  no  moving  parts,  Stombaugh  Anchors 
are  worth  all  the  praise  that  has  been  so  lavishly 
showered  upon  them  by  those  who  have  been 
benefited    by  thtir   use. 

All  supply   dealers  sell  them.      Send   for   our 
booklet  "Let  Us  Cast  Your  Anchor"  if  you  want      _ 
more  information.      We  sell    Stombaugh    Anchors    with  the  proviso    that 

if    they    are   not   what 

we   claim    thtm    to  be 

you  can  return  ihem  at 
our  expense. 


.<fVI«lf  ■«  V  ■  «*«l|<ll  I 


W.NJatthews 
&  Bro., 

603  Carleton  Bidg. 
St.  Louis,  Mo. 


pnpvvwv^ipv^ppiyi 


COMPLETE  STOCK  ALWAYS  ON  HAND. 


FOR  ALL 
TYPES  OF 
LAMPS. 


OPEN  AND  ENCLOSED  OUTER  AND  INNER  ARC  GLOBES  AND  SHADES. 

WRITE    US. 

THE  CENTURY  GLASS  CO.,  BELLtIRE,  OHIO. 


SELL  THEM  A  FLASHER. 

You  have'  many 
customers  in  your 
town  who  could 
use  a  flasher  both 
to  their  profit  and 
to  yours.  You  ought 
to  have  our  special 
proposition  to  electricians  and  dealers  in  electrical 
supplies.  We  want  to  tell  you  all  about  our  new 
"ZIECLER"  and  the  IMPROVED  REYNOLDS 
FLASHER.    Write  today. 


REYNOLDS    ELECTRIC   CO. 

22  1   FIFTH   AVE.  (incorpokated  )  CHICAGO. 


u 


WESTERN    ELECTRTCIAN 


April   19,   igo2 


WAXTFD.  FOR  SALE  and 
similar  WASTT  COLl'MN  advertise- 
ments [jo  u-ords  or  /ess).  St.jo  an 
insertion:  adtlifionat  rt-ords  7C  each. 
PONITIOX  >VAKTEI»  advertise- 
ments {JO  zvords  or  less),  $1  00  an  in- 
sertion: additional  ivords  ac  etch. 


POSITION  WANTED. 

I'osilloii  ilr-.lrt'(I  I'v  ii  ni:in  of  tuflve  years 
experience  In  llu-  U-lfiihoiif  buslnejs;  Is  com- 
[»eient  lo  biillil  or  o|»er;itc  plmUs  or  make  ami 
liKstall  the  switclilwuriJd  and  InstniTii-nts.  At 
|ire>eiit  i-mployeil,  but  wishc>  to  Ilnd  cmploy- 
ment  In  V.\iiM\k-.  Asia.  Africa.  Aiisiraila  or  some 
foreign  country,  A  desire  to  see  forolj,'n  ti-rrl- 
lory  t lie  only  object  In  chan^'lnt;  position,  and 
will  contract  for  a  number  of  years.  Address 
IJOX  Of.,  care  Western  Kle^-trlclan.  ')10  Mur- 
qiiene  Hidif ,  rtij.^a-o.  in 


POSITION  WANTED. 

As  superintendent  or  manager  by  electrical 
pnylneer  with  15  years'  practical  experlenft- 
Installing  and  operating  steam  an<l  uaier  power 
plants.  Tlioronyhly  famllliir  with  loni;  dis 
lanre  power  tran>mlss|(iti.  Address  IHjX  55. 
care  Western  Elecirielan.  510  Manim-tto  Kldg., 
ClilcaKo. 


WANTED. 


First-class  Inside  wiremeii.  who  thoroughly 
understand  workl"i;  under  L'nderwrliers*  Rules. 
State  ai,'e,  experience  and  wat-'es  wanted.  Give 
reference.  Steadv  empiovmeni.  Address  or  call 
OdI'MON  KLKCTKif  CO..  I). iljii.ine.  Iowa. 


MOTORS  WANTED. 

60O    Volt    Motors,   from    two    to    fifteen 
horse  power. 

ROSE  ELECTRIC  CO.,  St.  Louis,  Mo. 

INSTRUMENTS  WANTED. 

Volt  meters  and  ammeters  of  reliable  manu- 
facture.    ROSE   ELRUTRIC  CO..  St.  Louls.  Mo. 


FOR    SALE. 

One  hundred  tons  soft  sheet  steel  for  small 
armatures,  at  a  bargain  WALSIl.S  SONS  A  CO.. 
261  Washlnf,'lon  St.,  Newark.  N.  J. 


FOR  SALE. 


One  ten-ton  York  ice  machine  manufaclnred 
at  York.  I'a.  Machine  in  good  running  order 
and  we  «  111  start  it  and  run  to  show  a  prospect- 
ive purchaser  what  It  will  do.  This  Is  a  good 
chance  to  procure  a  machine  to  run  in  connec- 
tion with  an  electric  i>laal.  Reason  for  selling 
Is  failure  of  our  waier  supplv.  Address  EATON 
ELECl'RlC  LIOIIT.  POWER  AND  ICE  MFG. 
CO  .  Eaton  Ohio. 


FOR    SALE. 

Automatic  exchange.  National,  twenty-year 
franchise,  growing  town  of  90U,  located  in  tine 
country,  150  miles  west  of  St.  Paul,  ideal 
climate.  System  Increasing ;  55  instruments 
now:  feood  prospects:  fine  construction;  good, 
sound,  paying  investment:  will  stan'i  investi- 
gation. Hest  of  reasons  for  selling.  VERNDALE 
TELEPHONE  COMPANY.  Verndale,  Minn. 


A.G.SCHOONMAKERCO., 

126-A  Liberty  Streel,  New  York,  N.  Y. 

DYNAMOS,  MOTORS, 

TRANSFORMERS, 

METERS,  ARC  LAMPS. 

2  250  K.  W.  three-phase  50  cycles  General 
Electric  24'jn-voU  Generators,"  three-bearing 
with  Switchboard. 

2  250  K.  W,  Svnchronous  Motors  for  same. 

3  300  II.  P.  Cross  Compound  Hatl  Engines. 

77  lOampere  'I'hotnpson  Recording  Watt  Meters 

35  25ampere  Thompson  Recording  Watt  Meters 

15  50 ampere  Thompson  Recording  Wall  Meters 

20  ISampere  Thompson  Recording  Walt  Meters 

1    SOarapere  Thompson  Recording  Watr  Meter 

8  100;impere  Thompson  Recording  \\'alt  .Meters 

1  l.'»0amp3re  Thompson  Recording  Watt  Meter 

2  30nampere  Thompson  Recording  Watt  Met-^r- 

Correspond  with  us  to  buy  or  sell. 


"GREGORY: 

-^  ELECTRiccof 

■54-62  5.CUNT0N  5T. CHICAGO 

Recognized    Headquarters    lor    Dynamos.    Motors, 

Meiers  and  Transformers  for  Immediate  delivery. 

FOR  SALE. 

One  110  h.  w.  Eddy  Moltipolar,  S60  volts. 

OnelMk.  w.  Thompson  Ryan  M.  P.,  250  volts. 

On©   f.'ik.  w.  T»iomnon-Huii-tyn.  BiO  voHh,  OHl*. 

One  Iiwk.  w.  Goniiral  Elet-trlo  Multipolar,  MO  vnlta. 

Three  M  k.  w.  General  Ele'.-irlo  Multipolar,  WO  volts. 

Ono  M  k.  w.  Thomaon-Houtton,  DCa,  fiOOvolts 

Two  100  k.  w.  Wostlatrhom-e  BlDlHpolar,  l^,-!  v,.ltH. 

On©  \m  k.  w.  Triumph  Multipolar.  12.'.  volf. 

One    «0  k.  w.  Triumph  MuUlpolar.  126  volt-'. 

One  HOk.  w.  Keystone  .Multipolar,  126  voltK. 

One  esk  w.  Qei.eral  Elei-trlP  MiiITlpoIftr.  la."".  volts. 
Large  stock  ot  umallcr  niiujhlncB. 
Send  for  our  Monthly  Bargain  Sheet  with  net 

prices  on  machines  In  stock  at  our  worKs.     All 

apparatus  fully  guaranteed. 


FOR  SALE. 

One  Iron  tripod  electric  tower  125  feet  high, 
ilrst-class  condition;    one   Warren   alternator, 
lf..000 alternations:  100  K.  W.  new  rotor. 
COKSICANA     GAS    A     ELKGTRK^    CO.,     Cor- 
sleima,  Tfxiis. 


BIDS  FOR  ELECTRIC  WORK. 

Sealed  proposals  will  he  reoe'ved  at  305  Mack 
tloek.  Denver,  on  or  before  May  5.  by  ihe  State 
Koard  of  Lunacy  CommUsloners.  for  the  tqulp- 
ment  of  the  building  of  the  Mate  Asylum  for 
the  insane,  at  Puehlo.  Colo.,  with  a  complete 
wiring  f-yslem  for  I'lecirtc  lighting  in  accord- 
ance \\\\\\  plans  and  sneclllcatlons  Issued  by  the 
board  of  i-onimlssloiiers.  ItUls  must  he  accom- 
panied ullh  certltied  check  for  $100,  and  the 
contractor  w  111  be  required  loglve  a  surety  bond 
for  50  i»erc  ni  of  the  contract  sum, 

Plans  and  speclticatlons  can  he  procured  at 
tlie  otiice  of  the  Secretary,  213  South  Union 
aventie,  Pueblo. 

E.  G.  MXUDELKAMP, 
Secretary  Hoard  Commissioners. 
O.  P.  SELLS.  Consulting  Engineer. 


NOTICE. 


PUEULO.  COLO.  — Bids  for  the  electrical 
work  at  State  Insane  Af-yliim.  opened  April  1st, 
are  rejected.  Plans  and  speclticatlons  have 
been  re-issued  and  bids  will  he  received  at  the 
othce  of  the  lioara  of  Commissioners  of  the 
Asylum  for  liie  Insane,  Puebln.  uniil  May  3rd, 
next,  for  a  complete  wiring  system  for  electric 
lighiing  in  ac -ordance  with  plans  issued  whicli 
may  be  secured  at  the  offlce  of  Mr.  O.  P.  SELLS, 
Consulting  i;ngineer,  101  Victoria  Ave.,  Pueblo. 


PHOTOGRAPHS 

Have  you  placed  any  Plants.  Ma- 
chinery, Etc.,  in  or  near  New  York 
that  you  wish     photographed  ? 
C.  L..  THOMPSON, 

Special  Photographer,  1706  3rd  Ave.,New'York. 


l,i5  le^yil 


The  Standard  Open  Circuit  Batteries 
of  the  Wotid. 

B  END  F  )R  CIRCULAR  AND  PRICES. 

THE  LECLANCHE  BATTERY  CO., 

Ill  to  117  East  131st  St.,  N.  Y. 


SECOND-HAND 

Dynamos  and  Motors. 

We  invite  correspondence 

witli  those  wishing  to 

bny  or  sell. 


SCHUREMAN  &  HAYDEN. 

140  S.  Clinton  St.,  Chlcaio. 


MANUFACTURERS 
BABBin  METAL,  BAR.  WIRE  SOLDER 
PIG  LEAD,  INGOT  COPPER,  SPELTER,  ETC. 

GREAT  WESTERN  SMELTING  AND  REFINING  CO.,  Chicago. 


U.S. METAL   POLISH 


POLISHES  ALL  METALS. 


^AMPLES 

GeO.W.  MOFFM 


3FFMAN 

Sr.lHDinWAPDLIS.lHO. 


CORLISS  ENGINES. 

Rebuilt  and  Ready. 

920  H.  P.,  34x60  George    H.    Corliss. 
GoO  H.  P.,  28x60  Lane  &  Bodlev   CorllKS. 
625  H.  P.,  2Sx48  St.   Lonls  Corliss. 
400  H.  P.,  24x42  St.    Louis    Corliss. 
300  H.  P.,  20x48  Harris   Corliss. 
300  H.  P.,  20x48  Wheelock    Corliss. 
200  H.  P.,  18x36  Sioux    City    Corliss. 
180  H.  P.,  16x42  Harris   Corliss. 
180  H.  P.,  16x42  Hamilton   Corliss. 
150  H.  P.,  14x42  Allls    Corliss. 
125  H.  P.,  14x24  Cooper  Corliss. 
100  H.  P.,  12x36  Harris   Corliss. 

AUTOMATIC  ENGINES. 

250  H.  P.,  13    and    20%xl5     Armtngton    and 

Sims  cross-compound. 
175  H.  P.,  10%  and  18x18  Williams  Tandem 

compound. 
150  H.  P.,  15x14   IdeaL 
125  H.  P.,  14%xl6    Rice. 

BOILERS. 

1  560  H.  P.    Heine    Safety,   150  lbs.   steam. 
10   80  H.  P.  60x16  Tubular,  90  lbs.  steam. 
All  Apparatus  Fully  Ouaraateed. 
Wille  for  Stock  List  No.  IS. 

W.     W.     WHITEHEAD     COMPANY, 
Davenport,  Iowa. 


"YOU  PRESS  THE  BUTTON, 


THEIOHMMETER 

DOES  THE  REST." 

You  can  find  your  circuit  troubles  In  a  moment 
witb  our  direct  reading  olimmeter.  Ask  your 
supply  houBe  for  it,  or  write   for  information  to 

ILLINOIS  ELECTRIC  SPECIALTY  COMP'Y. 

TACOMA  BUILDING,  CHICAGO. 


CORLISS  ENGINES. 


26x48  Allls. 
22x48  Harris. 
18x42  Allls. 
14x36  Bates. 

MEDIUM    SPEED    AUTOMATIC. 

1  300  H.  P.  Buckeye,   style   B. 

2  300  H.  P.  17x30  ■tVilliams. 

HIGH   .<?PEED  AUTOMATIC. 

13x12  Ideal. 
12x13  Ball. 
12x18  Taylor. 
lOxlO  Ideal. 

7x  9  New  York  Safety. 
10x12  Erie    City. 

■\Vrite  for  our  new 

ILLINOIS     MAINT 

E.  H.  CHENEY,  Manager. 


RAILWAY   GENERATORS. 
2  175  K.  W.  Edison    bipolar. 

1  160  K.  W.  Triumph. 

2  100  K.  W.  Edison    bipolar. 

ALTERNATORS. 
4  100  K.  W.  Westlnghouse. 
2  120  K.  W.  Slattery. 
1    60  K.  W.  General   Electric. 

1  50  K.  W.  National. 

110-VOLT    GENERATORS. 

2  65  K.  W.  Jenny. 

2  60  K.  W.  Thompson-Ryan,    10    poles. 
1  60  K.  W.  Siemens  &  Hnlske. 
1  60  K.  W.  Thomson-Houston. 
1  50  K.  W.  Western    Electric. 

Price  List  No.  49,  just  out. 


ENANCE    COMPANY, 

204  Dearborn  St.,  CHICAGO 


Men  Wanted 


npHERE  is  an  ur- 
•*  gent  demand 
for  electricians  —  not 
tinkers,  but  trained 
men.  Do  you  want  a 
better  position?  Send 
us  this  advertisement, 
with  X  opposite  the 
position  you  prefer, 
and  your  name  and 
address  ivritten  in. 
Then  we'll  tell  you 
how  we  can  train 
you,  help  you  get  a 
position,  and  help  you 
advance  to  the  top 


InUTnatluDBl  CorrLiipuniU'nce  Seboolt, 
R<i\  lOO'J,  Scrantun,  I'n. 

Sirs:— [  -want  to  hec.mie  what  I  have 


arked  heiow.    Please  tell 


Klectrlcal  Engineer 


Uewitrner  ot  L>yn;tnto-i'Jle<'tri<'  Machinery 
Erector  of  li:ie<'tri<'  Fower-House  Apparatus  | 


ManaKer  <)f  Electrie   Uiiilway 


Manager  of  Eleetrie  L,it;ht  Plant 


Superintendent  ot  Electric  Plant 


Fire  Underwriters'  Inspector 


Interior  Wirenian 


Foreman  of  Ele<'trieal  Repair  Shop 


Dynamo  Teniler 


Electrical  Lineman 


niotorman 


International  Correspondence  Schools 

Box  1002.  SCRA.NTON,  PA. 


CHICAGO    EDISON    COMPANY   REPAIR   SHOPS 


76    MARKET    STREET,   CHICAGO.       TELEPHONE    MAIN     1280. 


Machine  and  Carpenter 

Work  of  All  Kinds 

Correspondence   Solicited. 


OPEN    DAY   AND    NICHT. 

FIRST-CLASS    EQUIPMENT   THROUGHOUT. 


Dynamos  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instruments. 


April  19,   1902 
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.I'CO. 

Bulletin  150. 


General 
Incandescent 
Arc  Light  Co. 

New  York,  N.  Y. 
and  in  All  Large  Cities 


Through  the  generosity  of  the 
founders  and  of  several  prominent 
manufacturers,  the  Trustees  are 
able  to  award  each  year  a  limited 
number  of 

Free  Scholarships 

in  Mechanical,  Electrical,  Station- 
ary, Locomotive,  Marine,  Textile 
Engineering,  Heating,  Ventilation 
and  Plumbing,  including  Mechani- 
cal Drawing  The  scholarships  for 
1902  are  now  available  and  applica- 
tions will  be  considered  in  the  order 
received. 

Further  information  and  hand- 
book describing  courses,  methods 
and  regular  ter/ns  will  be  sent  to 
any  reader  mentioning  the  West- 
ern Electrician, 

American  School  of  Correspondence, 

(.Chartered by  the  Commonwealth 
0/  Massachusetts) , 

BOSTON,    MASS.,   U.  S.  A. 


THOROUGH  INSPECTIONS 


.urance    against    Loss   or     Damage     to 
Property  and    Loss   of  Life  and 
Injury  to  Persons  caused  by 

STEAM    BOILER    EXPLOSIONS. 

J.  M.  ALLEN,  Preiidont. 
WM.  B.  FRANKLIN,  Vice-President, 
F.  B.  ALLEN.  Second  Vica-Presldent, 
J.  B.  PIERCE.  Secretary, 
L.  B.  BRAINERD,  Treasurer, 
L.  ■p.MTDDLEBROOK.AEst.  Secretary. 


jEbWARDS  AH;>Co 


DOOR  SWITOH 


CTtie  JLangen). 


Porcelain  Insulation. 
Wire  Connections  in  Front. 

Style  A— Lights  when  door  Is  open; 

out  when  door  Is  closed- 
Style  B~Llghts  when  door  !:closed; 

out  when  door  Is  open. 

THE  ECO  DOOfl  SWITCH  OPERATES 
LIGHTS  "EVERY  OTHER  TIME." 


f/E^YowK  H-v 


When  You  Save  Steam^  , 


You  Economize 
in  Fuel  and 

ECONOMY    OF    FUEL    means     an     increased 
bank  account.    This  result  is  secured  by 

Stilweirs 
Feed'Water 

Heaterm 

It  uses  EXHAUST  STEAM  and  delivers  PURE 
HOT  WATER  TO  YOUR  BOILERS. 


We    also    make    STEAM   POWER    and   ELEOTRIG    , 
PUMPING  MACHINERY  for  all  purposes,  including    ; 

Water 
Works 
Pumps, 


Jet  and  Surface 
CONDENSERS, 
AIR  COM- 
PRESSORS. 

Cottonseed  and 
Linseed  ON  Ma- 
chinery,    Filter 
Presses  and 
Victor  Turbines. 


IF    INTERESTED 
ADDRESS 

f  The  SiilweU-Bierce  &  Smlih-Vaile  Co.,  ' 


p.  O.  Box  2S7,  DAYTON,  OHIO,  U.  S.  A. 


mt^ki 


DON'T  CONFUSE  THIS  WITH  THE  LOT  OF  MAGNETIC  FAILURES 

heretofore  tried  and  supposed  to  act  by  attraction.  Thts  is  purely  electric  Tlieonly  oneof  iiskind. 

A  streak  of  metallic  ore  in  the  earth  is  a  better  conductor  than  the  earth  on  either  side.  Oiir  in- 
struments measure  the  conductivity  of  that  streak  as  compared  to  the  earth  around  it  by  a  ground 
circuit.  It  is  entirely  scientific.  Send  your  electrician  to  examine  it  and  have  him  report  to  you. 
EVERY  MINE  WE  LOCATE  FOR  OURSELVES  BELONGS  TO  THE  COMPANY, 
and  every  stockholder  will  have  his  interest  in  all  of  them. 

Read  the  "Scientific  American,"  March  15;  "Western  Electrician,"  Nov.  IS;  Paris  "L'EIec- 
trlclen,"  Feb.  21;  The  Current  Encyclopedia,  January,  1902,  for  further  technical  information 
upon  our  '■Terohraeter  " 

We  locate  Mining  Claims  for  ourselves,  owned  and  controlled  bv  this  Company,  and  also  for 
others  on  a  royalty.  AS  WE  HAVE  AN  ATSSOLL'TE  PATENTED  MONOPOLY,  our  surveys  will 
be  a  necessity  in  every  mining  camp  in  the  world.J 

To  develop  our  properties  as  fast  as  located  we  offer  $100,000  of  shares  of  full-paid  Treasury 

STOCK  AT  $17.00  A  SHARE,  "^S^^^cib"^' 

This  is  an  advanceover  the  first  price.  The  only  stock  we  have  ever  otTered.  Price  subject  to 
further  advance  without  notice.    Capital  stock,  $1,000,000  (40,000  shares  at  $25). 

We  will  sell  two  shares  and  up.    Nowhere  does  a  small  investment  promise  such  rich  returns. 
Bear  ia  mind,  one  share  iit  tliis  company  is  eiiiial  to  twenty-five  SI  shares. 
Two  of  our  locations  are: 
The  "GOLDKN  CORD"  of  Idaho— Owned  by  the 
Electric  Metal  Locating  Company  and  located  by 
this  method.    Vein  IS  feet  wide,  carrying  pold  from 
S1.27  to  $8.3U  to  the  ton,  six  feet  from  surface  of 
soil.    Will  Increase  greatly  with  <Tei>th.    Millions 
of  placer  taken  from  each  side  of  our  ridge.    Free 
millint;.      Stront',   true    vein.     Easily     accessible. 
Plenty  wood  and  water.    Limited  amount  of  stock 
selling  at  lOc;  capitalization. £1,OOU,000.    Shares,  One 
Dollar,  par  value. 

BY  THE  FIRST  OF  NEXT  J ANUARV  THIS  COMPANY  SHOULD  HAVE  MOPE  THAN  A 
SCORE  OF  SUCH  PROPERTIES  LOCATED.  ANY  ONE  OF  WHICH  IS  LIABLE  TO  MAKE  THE 
STOCK  WORTH  PAR.  OR  nORE,  AND  AN  ACCUMULATION  OF  SUCH  PROPERTIES  SHOULD 
iVtAKfi  THIS  THE  MOST  VALUABLE  STOCK  IN  THE  UNITED  STATES  WITHIN  12  MONTHS. 

ERNEST  DALE  OWEX.- President.  Chicago.  Call  or  send  for  Circular. 

FREDERICK  M.  STDBLE,  Vice-President,  Chicago,  lately  Pres. of  the  American  Uridge  Works. 

THE    ELECTRIC    METAL   LOCATING   CO., 

Tel.  C.  U66' 


The  "  CYCLONE. ■■  near  Baker  City,  Oregon- 
Located  by  and  bond  owned  by  Electric  Metal  Lo- 
cating Company.  Vein  three  to  twelve  feet  wide, 
carrying  SU  to  810  free  milling  gold  to  the  ton, 
thirty-nine  feet  from  surface.  Stroog,  true  vein, 
Joined  on  southeast  by  celebrated  'Virtue."  and  on 
northwest  by  greiit  "Flagstaff." 

Limited  amount  of  stock  selling  at  10  cents. 
Capitalization,  Sl.OOU.OOO.  Shares,  One  Dollar,  par 
value. 


Suite  714,  100  Washington  Street,  Chicago 
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Telephones  and  Switchboards  of  Improved  Type. 

"CENTRAL  ENERGY,"  LAMP  SIGNAL,  MULITPLE  AND  EXPRESS  SWITCHBOARDS 

FOR  ANY  SIZE  EXCHANGE. 
MAGNETO   CALL   OR   CENTRAL    ENERGY   TELEPHONES. 


Transmitters  tor  Local  Exchange 

and  Long  Distance 

Service. 


Specially  Adapted 
for  Central  Energy  Work. 


Absolutely  Non-packing  and 
Indestructible. 

THIS  WE  GUARANTEE. 


Columbia  Receivers 

are  of  the 

Bi-polar  Type  and  are 

Guaranteed  to 

Maintain  their  Initial  High 

Efficiency. 


Furnished  with  Concealed  Cord, 

or 

Exposed  Connection. 


COLUMBIA    DESK   SET. 


Requires  no  wiring  to  the  coil  or  extension  beli,  the  generator  induction  and  ringer  coiis,  being  combined  in  one  unit, 
reducing  liability  of  open  circuits  from  multiplicity  of  binding  posts  and  connections. 

Columbia   Switchboards  have  no  SPRING  JACKS  mounted  therein,  same  being  transferred   to  the 

ends  of  the  Switching  Cords,  where  they  are  READILY  ACCESSIBLE  for  INSPECTION  and 

REPAIRS,   and  the   NUMBER   of  SPRING    JACKS   USED   is    BUT  20  PER    CENT. 

of   the    NUMBER    employed    in    OTHER    makes    of  SWITCHBOARDS. 

Columbia  Telephone  Manufacturing  Co., 

200  South  Clinton  Street,  CHICAGO,  ILL.,  U.  S.  A. 


BOSTON  CABLE  CLIP 

THE  STANDARD  EVERYWHERE. 


ADJUSTABLE  TO  ANY  SIZE  CABLE. 

STRONGEST.     SIMPLEST.     BEST. 

CHASE-SHAWMUT  CO. 

BOSTON, 

SOLE   MANUFACTURERS. 


KOKOMO  TELEPHONES 

^A/^ill  Sa-tisfy  YOU. 

NOTHING  IN  FRONT  OF  THBM. 
'Writ*  us  for  yarticnlars. 

KOKOMO  TELEPHONE  &  ELECTRIC  MFO.  CO., 

?S:  KOKOMO,  IND. 


Continental  Telephone  Construction  Co. 

GENERAL  CONTRACTORS  FOR  TELEPHONE,  ELECTRIC 
LIGHT,  HEAT  ANO  POWER  PLANTS. 

TACOMA  BLDC,     CHICAGO. 


AS  SIMPLE  AS  ITS  NAME. 
ABC 

■ OF 

The  Tej^ephone 

By  J.E.HOMANS,  A.   M. 

352  pages. 

Cloth^  Price  $1.00. 


An  up  to-date,  practical  treatise  on  the  , 
construction,     theory,     installation,    care 
and  management  of  telephones  and  their 
appliances. 

Sent  prepaid  on  receipt  of  price. 

Electrician  Publishing  Co., 

510  Marquette  Bullillng,       Chicago,  III.  i  ,23 


A  dollar  is  made  up  of  JOO  good  cents. 

An  hour  contains  60  valuable  minutes. 

You  will  show  good  sense  and  save  valu- 
able minutes  by  using  one  of  our  direct- 
reading  ohmmeters. 

Our  ohmmeters  are  acknowledged  the  best. 


r.  B.  SAGE 
LIBERTY  ST., 


BRO.. 

NEW  YQRK. 
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KELLOGG 

SMALL        EXPRESS        SWITCHBOARDS 

ARE  KUILL'  WITH  as  MUCU  CARE,  ANDTESTKU  BY 
Ihe  SAME  EXPERTS asTHEIRLARQEMULTIPLE BOARDS. 

KELLOGG    TELEPHONES 

ARE  JUST  AS  GOOD  AS  KELLOGG  SWITCHBOARDS 
AND  THEY  HAVE  TRANSMITTERS  THAT  WE  NOT 
ONLY  GUARANTEE  BUT  CAN  PROVE  BETTER 
THAN  THE  "BELL  SOLID  BACK."  Write  (or  Bulletins. 


KELLOGG  SWITCHBOARD  k  SUPPLY  CO. 
229  SOUTH  GREEN  STREET,    CHICAGO. 


INTERNATIONAL       LONG  SPRINGS 


KEY 


(patented) 


PRICE  ON  APPLICATION. 


avoid  breaking. 

DOUBLE  MOUNTING 

Saves  key  shelf  space. 
Requi  es  one  key  cable  only. 

Especially  adapted  for  large 
multiple  and  trunking 
boards,  whiere  the  proper 
number  of  keys  on  small 
key  shelf  is  desirable. 

GERMAN    SILVER    SPRINGS. 
PLATINUM  CONTACTS. 

TELEPHONES  gira'tofclif •- 
rrrA-'k'fng  SWITCHBOARDS 

FOR  ANY  SIZE  EXCHANGE. 


INTERNATIONAL  TELEPHONE  MFG.  CO, 

HIRRISON  AND  GlINTON  STS.,  CHICAGD,  U.  S.  I. 
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EUREK*  CENTRAL   ENERGr 
SWITCHBOARD  &TEIEPH0N[ 


APPARATUS 


POSSESSES 

THE    BEST    PRINCIPLES 
and  ELEMENTS  THAT  LEADtp  SUCCESS. 
Don't  Overlook 
Your  Interest. 


INVESTIGATE !!! 

Send    for  Catalog 
and  Samples.  { 

Get   Our    Prices 
Before  Buying. 

T\'e  Can   ShoTV  Yoa  Apparatus   Tliat    is  a  Tear  III 

Advance  of  Oar  Competitors.  1 

EUREKA    ELECTRIC    CO., 

143-149  S.  Clinton  Street, 
CHICAGO,  U.  S.  A. 


No.  135C.  E.,  Open. 


IN 


LEIGH  FOUR-PARTY  LINE  SELECTIVE  SIGNALING  SYSTEM. 


Our  Instruments  work  perfectly. 

Tiiey  need  absolutely  no  adjustment  for 
any  line  condition. 

No  relays  or  springs  to  get  out  of  order. 

Do  you  know  that  you  can  give  satisfac- 
torily low  rates  only  witli  perfectly  working 
party  lines? 

Tlie  saving  in  line  construction  and 
switchboard  apparatus  Is  enormous  ! 

Low  rates  mean  doubling  your  patron- 
age and  Increased  revenues  and  dividends. 
It  is  to  your  advantage  to  use- party  lines. 
This  Is  no  step-by-step  system,  and  our 
'phones  operate  with  power  generators  or 
pole  changers.  Well  adapted  for  small 
exchanges.  Particulars  and  estimates 
furnished  on  application. 


WRITE  ALSO  ABOUT  OUR 
SIMPLEX  TOLL  COLLECTOR. 
SAFE -SIMPLE- CURABLE. 


METROPOLITAN  TELEPHONE  AND  ELEGTRIO  CO., 

76   FIFTH    AVENUE,   CHICAGO. 


THE  STROMBERG-CARLSON 
TELEPHONE  MFG.   CO. 
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70-82  W.  Jackson  Boulevard, 
CHICAGO,  ILLS. 


Telephone  Troubles 

ARE  UNKNOWN  WHEN  OUR 

CENTRAL  ENERGY  SYSTEM 


Is  Installed  in  Your  Exchange. 

IT  REPRESENTS  THE  HIGHEST  TYPE  OF  MODERN 
TELEPHONE  APPARATUS  AND  IS  PERFECT 
IN  EVERY  DETAIL, 


The  Only  Perfect  Party  Line  Selective  Ringing  Tele- 
phones.   Write  for  Descriptive  Circular. 


No.  34  Central  Energy  Telephoiic. 


AMERICAN  ELECTRIC  TELEPHONE  CO., 

36-58  W.  Jackson  Boulevard,        CHICAGO,  U.  8.  A. 


PROTECTION 


You  have  a  great  head  if  you  have 

THE  MOON  FUSE 
TERMINAL  HEAD. 

Connect  it  on  your  telephone  line  and  it  speaks  for 
Itself. 

Kg  cross  talk  in  your  cables  or  from  your  patrons- 
It  arrests  high  potential  currents  with  all  the 
assurance  of  a  Chicago  policeman,  and  with  the  assur- 
ance of  all  the  exchanges  where  It  has  long  been  in  use. 
Jt  knows  its  business,  and  does  It  thoroughly. 
Catalogue  and  prices  sent  on  demand. 

THE     MOON    MFG.    CO., 

47-40  So.   Canal   St.,  Chlcaeo. 
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The  Telephone  Company  of  America 

Long  Distance,  Central  Energy  System. 

The  only  up-to-date  100  per  cent,  system,  full  patent 
protection. 

The  only  first-class  system  at  a  cost  admitting  of 
no  competition. 

The  only  system  that  can  be  supplied  to  the  public 
at  two  cents  per  call. 

The  only  system  that  can  be  installed  in  every 
house,  office,  mill,  shop  or  other  place  of  business  at 
two  cents  per  call  and  insure  shareholders  a 
handsome  profit  on  their  investment. 

The  aim  of  the  Telephone  Company  of  America 
is  to  place  a  telephone  in  every  house  and  place  of  busi- 
ness and  to  limit  the  charge  for  its  use  to  two  cents 
per  call,  the  same  as  for  sending  a  letter. 

Installation  on  this  plan  admits  of  no 
competition. 

By  this  system  the  telephone  service  will  be  in- 
creased to  twenty  times  its  present  volume,  its  value  to 
investors  will  be  many  times  greater  than  that  of  any 
other  system,  while  the  cost  of  service  to  the  public  will 
be  only  two  cents  per  call,  or  one-third  the  lowest 
present  rates. 

The  central  office  and  station  telephone  apparatus 
are  of  the  highest  excellence  in  quality  and  appearance. 

For  particulars  write  or  call  at  the  office  of 

THE   TELEPHONE  COMPANY  OF  AMERICA 

719-721  Thirteenth  Street  N.  W.,  WASHINGTON,  D.  C. 


INTERIOR   TELEPHONES, 

INTERCOMMUNICATING 
CENTRAL  BATTERY  AND  CENTRAL  COIL  SYSTEM. 
I'atenlfd  .Ian.  4th,  1898,  May  9lh,  1899,  and 
Auk.  lOlh,  1899. . 

Cheapest  out/It  to  malaiala,  but  not  cheap  as 
to  first  cost 

SPENCER  ELECTRICAL  CO., 

16:1  Greenwich  street,  NEW  YORK. 


When  in  search  of  a 
position  advertise  in 
the 

Western  Electrician. 


FAN  MOTORS 


Direct,  Alternating',  Ceiling, 
Desk,  Bracket.  Every  style 
and  voltage  carried  in  stock 
For  prompt  shipment. 
Every  motor  fully  guaran- 
teed. 

CATALOGUE  FREE. 


The  Standard  Electric  Co., 

CINCINNATI,  OHIO. 


2  BATTERY  CALL  TELEPHONES  $5.50 

GOOD  FOR  600  FEET. 
METALLIC  LINE  FOR  INTERIOR  USE. 


t    1    t    » 


2  MAGNETO  CALL  TELEPHONES  $8.50 

GOOD   FOR    3    MILES. 

SINGLE  IRON  WIRE   FOR   PRIVATE  LINES. 

BATTERIES  ARE  INCLUDED. 

FARR    &    FARR, 

110  W.  JACKSON    BLVD.,         CHICAGO. 


50,000  Subscribers 


in  Chicago  enable 
you  to  reach  a 
world   of  people  by 

Telephone 


and  the  cost  is 
trifling.  Business 
and    Residence. 


CHICAGO    TELEPHONE.     CO. 

203  Washington  Street.  96  State  Street. 


ALL 


Live  men  read  the 

WESTERN  ELECTRICIAN 
Each  Week.    Do  You  ? 


STORABE  BATTERIES 

Lighting  Plants,  Railroad 
Cars  anti  Buildings. 

FOR  AUTOMOBILES  ^  POWER 
THE  ONLY  BATTERY  FOR  PRACTICAL  PURPOSES. 

WE    MAINTAIN    AND    GUARANTEE 
ALL  OF  OUR  LINES  OF  BATTERIES. 

ESTIMATES  FURNISHED  FOR  ANY  CAPACITY. 


United  States  Accumulator  Co., 

95 1  MARQUKTTC:  BIJIL>DIN«,  CHICAGO. 


ORGANIZATIOH 

AND 
CONSTRUCTION. 


HENRY  A.  COIT.  uclede  bldg.,  ST.  LOUIS, 


INVESTIGATES    AND    FINANCES 


TELEPHONE  PROPERTIES. 


INVITES 
CORRESPONDENCE. 
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BALL 


CHICAGO  OFFICE: 

1526  Monadnock  Building. 


ENGINE 

BAi-u    engine:   CO., 

ERIE,   PENNSYLVANIA. 


The 

Pioneer 

Limited. 


Famous 
Train 
of  the 
World. 


Chicago— St.  Paul— Minneapolis 

VIA 

The  St.  Paul  Road. 

(Chicago,  Milwaukee  &  St.  Paul  Ry.) 

Equipment  and  Service 
Unequaled. 

Time  tables,  maps  and  information 
furnished  on  application  to 

F.  A.  MILLER.  Geoeral  Passenger  Agent, 
Chicago,  III. 


HIGH-GRADE 


ENGINES 

VERTICAL  AND  HORIZONTAL. 
AUTOMATIC  AND  THROTTLING. 
BELTED  OR  DIRECT  CONNECTED. 

GUARANTEE   PERFECT    REGUUTION    FOR     ELECTRIC     LIGHTING 

AND   POWER   SERVICE   FROM    2   HORSEPOWER 

TO   50  HORSEPOWER. 

W.  BAYLEY  &  SONS  CO., 

niLWAVKEE.    WIS.,  IJ.  S.  A. 


SAMSON  TURBINE 

UPRICHV  AND  HORIZONTAL 

FOR 

ELECTRIC  POWER  and  LIGHTING  PLANTS. 

SPECIAL  FEATURES: 

High  Speed  and  Efficiency.     Great  Strengtli.    Balanced 
Gate.    Close  Begnlation  and  Steady  Motion.     Great  Power  in 

limited  penstock  room.  Special  attention  given  to  designing  lor 
difficult  situations.  Write  for  pamphlet  I,  stating  your  Head  and 
Power  required- 

lAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.  S.  A. 

M'CORMICK  TURBIHE. 

On  Vertical  or  Horizontal  Shaft. 
Especially  Adapted  for  Electrical  Workk 

Gives  a  higher  perceatage  of  useful  effect  than  any  other  water-whod 
heretofore  made.  All  sizes,  rlgbt  and  left  hand,  are  buill  from  patterns  per- 
fected under  systematic  tests  in  the  Holyoke  Testing  Flume. 

Parties  having  power  plants  which  are  unsatisfactory,  and  those  contem, 
plating  the  improvement  of  powerfi,  will  find  it  to  their  interest  to  confei 
wltb  us.  as  we  are  willing  to  Kuarantee  remits  where  others  have  failed.  H 
matter  what  make  of  turbine  hai  been  In  use.  STATB  RfiQUIItBnBNTJ 
AND  SBND  FOR  CATALOQUB. 

MORGAN  SMITH  CO.,  Yorit,  Pa. 


Low  Rates 
West 


S30  00  Si 

^^  >^  ■ Salt 

$3Q   SOspoka 


From  Chicago  to 
Helena,  Butte, 

_  "en  and 
Salt  Lake 


f^/^  San  Francisco, 
^^^-f  Los  Angeles, 
San  Diego, 
Seattle,    Tacoma,    Van- 


®33 

Portland 

couver,  Victoria,  etc 

Daily  during  March  and  April,  Tourist 
Sleeping  Cars  every  day.  Personally 
Conducted   Excursions    Tuesdays   and 

Thursdays.  For  descriptive  pamphlets 
and  full  particulars  apply  to  your  nearest 
ticket  agent  or  address 

CHICAGO  &  NORTH-WESTERN  RY. 


461  Broadway,  -  Few  York 
601  Ches'l  St.,  Pkiladdphia 
3^;3  'Washington  St.,  Boston 
301  Hain  St.,  -  -  Bnffalo 
212Cl4rkSt.,     •     Chicago 


435  Vine  St.,  -  Cincinnati 
507  Smiihfield  St.,  Pillabnre 
234Snperior  St..  Cleveland 
17  Campus  Hartius,  Detroit 
2  East  Eing  St.,  Toronto,  Ont. 


OisTLYtP  O  O  Chicag  o 


DTTHrNG 

m:arch  anu  ai'ril,  1902, 
CHICAGO  &  ALTON  RY. 

YOTJ  ARE  INVITED  TO  ACCEPT  THT9 
ESTRAORDINART  TICKET  BAR- 
GAIN   AND    THE    ADVANTAGES    OP 

THE  Chicago  &;  Alton  throtztgh 
California  Service.  Si.^ep- 
ING  Cars,  tottsotjt  change, 
Chicago  to  Salt  la-Kte  Cnrr, 
San  Francisco,  Los  A-ngeles, 

AND    FORTLAND.    two    ROUTES— 

"SCENIC"  AirD"XRrrE  Southern." 

Mh.  Robekt  S0MEHV1L.LE,  General  Agent 
E'ASSE>-GEB  Depakt»ie>.t.  Chicago  &  Alton 
Rah-wat,  101  Adams  Street,  Cbicago,  Ii-r-. 
wilx,  gladlv  enlaeorate  eton  the  fobegotng. 
He    deai^    in    that  dieect    wav    wbicb    is   the 

RESULT  OF  E3CPEHIENCE  EN  AKKANGUsa  XHANS- 
CO>-TtNENTAt.     JOUBMEX9. 

IF  IT  IS  NOT  CALIFORNIA,  IT  MAT 
BE  SOME  OTHER  WESTERN  STATE. 
TO  ALMOST  ALLVTEHAVEGREATLTT 
REDUCED  RATES  AXD  THROUGH 
CARS.     DO   US  THE   HONOR  TO  LET 

Tjs  FIGURE  -wrra  xou. 


JEFFREY 


ELEVAtlNG, 
CONVEYING, 
POWER 
TRANSMISSION 


FOR  CATALOGUE, 


HE  JEFFREY  MFG:C0. 
COLUMBUS,  0.  : 


GRAPHITE  RESISTANCE. 

Graphite   resistance   in  rods,   tubes   or  otherwise.      Any  resistance 
-wanted — one  ohm  to  one    million    ohms.       Write    for    particu'ars. 


JOSEPH  DIXON  CRUCIBLE  CO., 


Jersey  City,  N.  J, 


Chicago  TO 
New  York  and 
Boston 


VIA    THE 
POPULAR 


West  Shore  Route 


Through  sleeping  and  dining  car  service  via 
Nickel  Plate  or  Wabash  trom  Chicago. 

Passengers  via  this  favorite  route  arrive 
in  New  York  at  uptown  station,  Forty- 
second  street,  the  center  of  the  hotel  and 
shopping  district,  or  downtown  at  Franklin 
street  station,  in  close  proximity  to  all 
ocean  steamship  docks  and  Jersey  City  and 
Brooklyn,  For  tickets,  sleeping  car  space 
and  further  information  call  on  or  address 

JOHN  W.  COOK, 

a.  w.  p.  A., 
205  S.  Clark  Street,   CHICAGO,   ILL. 


Secured     quickly    through     Western 
Electrician  "Help  Wanted"  ads. 


The  Inspector 


-AND- 


Trouble  Man. 

By  A.  E.  DOBBS. 

Full  of  Information  and  diagrams  for  the 
operator,  exchange  owner,  exchange  manager, 
inspector,  trouble  man.  lineman. 

A  complete  descrijttion  of  telephones  and 
their  troubles.  How  to  find  and  remedy  them, 
together  with  working  plans  for  exchange  con- 
struction, complete  with  diagrams  of  all  up-to- 
date  telephones  and  switchboards. 


Mailed  anywhere  on  flUC    RnilAD 
receipt  of  price,         UllL    UULLAn. 

No  technicalities.  Substantially  bound  in  cloth. 


ELECTRICIAN  PUBLISHING  CO.. 

SIC  MARQUETTE  BlilLDING,  CHICAGO. 


TO 
THE 


GREAT  NORTHWEST 


The  Wisconsin  Central  Ry.wlU  take  you  there 
in  proper  shape.  Daily  trains  at  convenient 
hours  leave  Chicago  from  Central  Station,  12th 
St.  and  Park  Row  (Lake  Front),  for  St.  Paul, 
Minneapolis.  Ashland.  Duluth  and  the  North- 
west. Pullman  Sleepers  are  attached,  and  meals 
in  dining  cars  are  served  a  la  carte.  Nearest 
ticket  agent  can  give  you  further  information. 

JAS.  C.POND, 

Gen'l  Pass.  Agent. 

Milwaukee,  Wis. 


REG.TRADE MARKS  Jhe  Rhosphor  BRONZE  SmeltingCo.Iimited, 

2200  WASHINGTON  AVE.,PHILADELPHIA. 
"ELEPHANT  BRAND  PHOSPHOR-BRONZE' 

'  INGOTS,CASTINGS,WIRE,RODS,SHEETS,ETc; 
y^^^s/u^Am^"  —DELTA    META.L^ 

VX  CASTINGS,  STAMPINGS  and  FORCINGS 

■^     "^  ORIGINAL  AND  SoLEMaKERS  IN  THE    U.S. 


WESTERN    ELECtRlCtA^f 


CEDAR  POLES  AND  TIES 

WRITE    FOR    PRICES 

E.E.NAUGLE    TIE   CO, 

135  ADAMS     ST.  CMICAGQ. 

P/ease    f^enrion   WesTern    E/ccfricran    W/ien  Yiririns 


LINE  BUILDERS'  TOOLS 


Our  Tool  Boole   tells    ftbont   them. 
It  l«  of  Interest  to  all  lluemen.  Get  a 
copy  now,     FREE. 
Meidquirlfrt  for  LInemen't  Tools. 

y*THIAS  KLEIN  &  SON.  '"^^S^:^^'- 

Bound  Volumes 


Western  [lectrician 

FOR  SALE. 

From  Vol.  1  to  Date. 

ADDRESS 

ELECTRICIAN  PUBLISHING  CO., 

610  Marquette  BulldlDg,  OEICAGO 


Vacation  Trips. 


Do  yoa  expect  to  treat  yourself  to  a 
vacation  trip  this  summer?  If  so,  write 
for  a  copy  o!  the  WABASH  SUMMER 
TOUR  BOOK,  giving  a  great  variety 
of  attractive  summor  tours,  with  cost  of 
tickets  and  other  valuable  information. 
Write  us  about  any  trip  you  may  have 
in  mind. 

C.  S.  CRANE,  O.  P.  *  T.  A.» 
St.  Louis,  Mo- 

P.  A.  PALMER.  A,  O.  P.  A., 

97  AdamB   SL,    Chicago,   W. 


ASK  FOR 
.     THi: 


AWARDED  HIGHEST 
MEDAL  ON  TOOLS 
AT  PARIS  EXPO-    ^ 
SITION  OF    . 
1900.      > 


AWARDED 
HIGHEST 
MEDALONTOOIS 
AT  PAN-AMERICAN 
EXPOSITION 

THE  OICKE  TOOL  COMPANr, 

FJCTOBY:  DOWNERS  GROVE.  ILL. 

E.islurn  Oltico:  J.  E.  Way.  Man.iqcr, 

39  Corllanill  Slrcol.  New  York. 

Thos.  G.  Gricr.  Eleclrical  Siiiidrng.    Chicago. 

SI.  Louis  OKice:  W.  N.  Malllicws  &  Bros  . 

.120  N    Bill  SIri'i'l 


PINS 


TOWERS  PIN  &  BRACKET  CO., 

ELLIJAY,   CA., 

MANUFACTURERS     OF 

Locust  and  Oak   Pins   and    Brackets. 


BRACKETS 


WE  MAKE 

SPECIALTY 

"3 

30  ft.,  35  ft.  and  40  ft., 

6  In.  and  7  In.  Tops, 

FOR 

Trolley  Line 
construction 

ALWAYS  IN  STOCK. 
OUR  ADDRESS: 

FRANCIS 

BEIDLER 

&  CO. 

W.  22d  and  Loomis  Sts., 
CHICAGO,  ILL. 

OF 

TELEPHONE 

POLES. 

•1 

1 

ail 

YARDS: 

MENOMINEE,         MICH. 
ESCANABA,              MICH. 
NADEAU,                    MICH. 
CLOQUET,                MINN. 
HERON,                     MONT. 
CABINET,                IDAHO. 

The    business    of    the 

Western  Electrician  for  the 

year  1901  was  the  largest  in 

its  history  of  fifteen  years. 


THE  NORTON  INSPECTION  BUREAU. 


E.  C.  NORTON,  Manager, 


Inspectors  of  Telephone  and  Railroad  Supplies, 


ESCANABA,  MICH. 


Let  us  Inspect  your  poles  and  ties  before  they  are  shipped  and  Iniure 
you  tlrsi-class  material.  We  can  Inspect  tbls  material  cbeiper  than  you 
can  do  It  for  yourielv«s.    Write  ut. 


GASOLINE  MOTORS 

-FOR- 

BICYCLES,      VEHICLES, 

LAUNCHES. 

LOWELL     MODEL    CO., 

NORTH  CHELMSFORD,  MASS. 


POLE  DEALERS  ADVERTISING 
IN  THE  WESTERN  ELEC- 
TRICIAN OBTAIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTUAL  BUYERS  OF  POLES. 
TRY  A  CARD.  ;. 


Cool 
Colorado 


Colorado  in  Summer  is  the  most  delight- 
ful place  on  earth.  Its  climate  is  simply 
incomparable,  while  its  magnificent  moun- 
tain scenery  is  said  to  excel  the  Swiss  Alps. 

There  are  many  attractive  resorts  in 
Colorado,  some  right  in  the  heart  of  the 
Rockies  and  others  along  the  foot-hills. 
Every  taste  and  every  purse  can  be  suited. 
Shall  we  send  you  a  copy  of  our  beautiful 
book,  "Picturesque  Colorado?"  Send  three 
cents  in  stamps  to  prepay  postage  to 

T.  E.  FISHER,  Gen.  Passenger  Agent, 
Colorado  &  Southern  Railway, 

DENVER,  COLO. 
P.  S.— Ourother  handsome  books,  "  Resorts  in 
PUtte  Canon"  and  "  Colorado  Beauty  Spots, ''  sent 


for  three  cents. 


T.  E.  F. 


Only  10  Cents  Each 

Practical  Books 

ON 

Electricity. 

How  to  make  a  dynamo. 

How  to  make  a  telephone. 

How  to  make  an  electric  motor. 

How  to  make  a  storage  battery. 

How  to  make  a  Wlmhurst  electric  machine. 

How  to  make  a  magneto  machine. 

How  to  make  a  medical  Induction  coll. 

How  to  make  a  pocket  accumulator. 

How  to  make  a  plunge  battery. 

How  to  make  a  voltmeter. 

How  to  make  a  salvanometer. 

How  to  make  a  hand  dynamo. 

How  to  make  a  talklos  machine. 

How  to  make  a  Va  H.  P.  dynamo  or  motor. 

How  to  make  a  toy  motor. 

How  to  make  an  electric  bell. 

How  to  make  a  telegraph  instrument. 

These  books  are  Illustrated  and  will  b« 
sent  prepaid  on  receipt  of  prh». 

Electrician  Publ'g  Co., 

5IO  Marquette  Building, 
CHICAGO. 


April  19,  1902 


WESTERN    ELECTRICIAN 


19 


I 


I 


LINDSLEY  BROTHERS  COMPANY   WHOLESALE  PRODUCERS 


Jai 


■  i.aBi¥!i.HMii.i^eni:i 


ia'i.fn.i3wv#\a.i 


HOLD  YOUR  POLE  ORDERS 

UNTIL  YOU  HAVE  GOTTEN  OUR  PRICES.    DON'T  FOR- 
GET TO  ASK  REGARDING  OUR  TROLLEY   TIES  ALSO. 

MALTBY  LUMBER  CO.,  Bay  City.  Mich. 


CEDAR  POLES,TIES,POSTS,ETC. 

A  complete  stock  of  these  commodities  con-       *''!<W1BM 
venient  for  immediate  shipment.     It  will  pay       'j.'iri'W 


SUCCESSORS  TO 
THE  PORTER-MORSE  CO. 


you  to  favor  us  with  your  inquiries 

I^co  THE  MORSE  CEDAR  CO. 


PRINCIPAL  OFFICES, 
S.AG1NAW,  MICU. 


POLES. 

WHITK  OBDAR. 

IDAHO  CEDAR  IP  to  80  tl. 


BERTHOLD  |  CROSS 

&JENNINeS,|         ARMS. 


8T.  LOUIS. 

Chemical  Building. 


LONG  LEAP 

PINE  AND  FIR. 


BUY  YOUR  POLES  FROM  FIRST  HANDS-THE  PRODUCER. 

D.  M.  FULMER  LUMBER  CO.,  Florence,  Wis. 


GET  OUR  PRIDES  ON 

Digging  Sets,  Arm  Braces, 
Guy  Rods,  Pole  Steps,  Jen- 
neys,  8-foot  Tamps,  Spoons, 
Shovels,  Coat  and  Carrying 
Hooks,  Picks, Wheelbarrows. 
Axes,  Fire  Pots,  Braces, 
Anchor  Rods,  Washers  and 
all  Tools  or  Iron  Work  used 
in  construction  work. 

We  are  manufacturers  witb  ex. 
ceptional  advantages.  Thirty-one 
years'  continuous,  successful  expe. 
rience  is  embodied  in  our  products. 
We  are  good  people  to  know. 
Send  list  of  requirements 
for  quotations. 

W.H.Anderson  &Sons, 

16  IMACOMB  ST.,  DETROIT. 

ESTABLISHED  1871. 


All  Steel  Cable  Reel  Jack. 


POLES,  TIES,  POSTS.  '"SKr 

PRODUCERS.         We  want  your  inquiries  always. 


til    CEMR  POLES  e^  POSTS    I 


745  Marquette:  bldc.  chicac 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Urgt  Stock  Centtuitly  tii  Hind. 


Poles 


R.  H.  lEAVITT,  CAPRON,  ILL, 

MANUFACTURER  OF 

GROSS  ARMS,  PINS  and  BRACKETS. 

IH-lnch  Oak  Pins,  painted,  at 
$6.00   Per  1,000,  Net. 

If  you  have  not  bought  of  us  before  give  us  a  trial. 


ELECTRICAL  BOOKS. 

A.II    K:inds. 

ELECTRICIAN  PUBLISHING  COMPANY, 
Suite  SLO  atarqiiiette,  CHICAeo. 


CEDAR  POLES. 

Piling  and  Street  R.  R.  Ties. 

C.  H.  WORCESTER  CO., 

MARINETTE,  WIS., 

Productrs  and  Wholesalers  of  White  Cedar  Products. 

Write  for  a  copy  of  our  TELEGRAPH  CODE  FOR  CEDAR  PRODUCTS 


POLES 


W.  C  STERUMB  &  SON, 

MONROE,  MICH. 

El«T«n  Fole  Yudi  In  Mlehlm.. 

iStM  I 


TIES. 


WbolesM*  PToAucen  for  M  7«tfi. 


IPXIiXAKjvwv^  (Ww^XokA^  §!W^kWiW  cKjUfW  SefC 


IVI 


Manufactured  from  the  Best  Long  Leaf  Yellow  Pine, 
in  Carload  or  Less  Carload  Lots. 

THE  STANDARD  POLE  AND  TIE  CO.,  44  BROAD  ST.,  NEW  YORK. 


RED  CEDAR  PILING,  POLES  AND 
POSTS,  aU  lengths.  J.  P.  MEEEDITH 
CEDAR  CO.,  Memphis,  Tenn. 

Western  Electrician 

Want  Ads 


krini 


!o8ui-fci 


CEDARPOtES 
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As  Accurate  as  an  Ammeter. 

The  rapid  introduction  of  the  Westinghouse  Type  A  Circuit=Breaker  since  it 

was  first  offered  for  sale  by  us,  and  its  remarkable  success  over  a  very  wide  range 
of  practical  working  conditions  have  fully  demonstrated  its  superiority.     «m         uc 

Automatic  and  positive  in  action  through  its  entire  range,  it  is 
as  accurate  as  an  ammeter. 


Westlnghouse  Type  A  Circuit- 
Breaker.    300  amperes. 


Westinghouse    Electric 

and  Manufacturing  Co.,  Pittsburg,  Pa. 


Sales  Offices  in  all  largecities. 


^ 


Every  lamp  made  by  us 
is  subjected  to  exact  meas- 
urement   of    candle-power* 


x^ 


Sawyer=Man  Electric  Co., 


510-30  W.  23rd  Street,  New  York. 


NEW  CATALOGUE  OF 

ELECTRICAL  BOOKS 

You  Ought  to  Have  One.    Sent  Free  on  Request. 


ELECTRICIAN  PUBLISHING  CO., 

510  MARQUETTE  BUILDING,  CHICAGO. 


8Bpl 
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FORT    WAYNE    ELECTRIC    WORKS 

(INCORPORATED) 

"WOOD"   TYPE   A   OIL    TRANSFORME.RS 

Represent  the  Latest  and  Best  Practice  in  Transformer  Design  and  Construction, 


il^^UJHMHttHii 


•A  Line  of  Transformers  Designed  and  Built  to  Give  the  Best  Average  Results. 

WRITE    FOR    LITERATURE. 


FORT  WAYNE, 


-MAIN     OFFICE     AND     FACTORY- 


NDIANA, 


BRANCH    OFFICES: 


BOSTON",  MASS.,  518  Exchange  Bldg. 
PHlLADELPHli.  PA.,  101  Tbe  Bourse. 
SYRACCSE,  >■.  Y.,  717  Dillaje  Bidg. 


PITTSBURG.  PA.,  902  Fiftt  Are. 
flNCIXXATI,  OHlO,40i  Neave  Bldg. 
ST.  LOCIS,  MO.,  S18  Lincoln  Trust  Bldg 


CHICAGO,  ILL..  623  Marsiuelte  Bldg.  ATLANTA,  GA.,  8  S.  Broad  St. 

ST.  PAUL.  MKX.,  615  Germania  Life  Bldg.         XEW  YOEK,  X.  Y..  40  New  St. 
GKAXD  KAPIDS.  MICH..  222  Houseman  Bldg-.     YOKOHAMA.  JAPAN,  Bagnall  and  HiJles. 


"The  Recognized  Authority  on  Wiring  and  Construction." 

The  universally  adopted  National  Electrical  Code  explained 
and  iiiustrated  in  Ibis  year's  edition  of  the  hand-book. 

Standard  Wiring 

For  Electric  Light  and  Power. 
By  H.  C.  CUSHING,Jr.,A.  J.  E.  E..  Electrical  Engineer  and  Inspector. 

ADOPTED 

By  tbe  Fire  Underwriters  of  tbe  United-Stat<s.*  ' 
By  Cornell  University.  Stanford  University  and  other  Techni- 
cal Colleges  and  Schools. 
By  over  27.000  Electrical  Eogineers.  Central  Station  Managers 
andWiremetL 

BECAUSE 

Illsthe  only  book  on  "Wiring  and  Construction  kept  strictly 

up  to  date.  -, 

It  contains  all  the  necessary  Tables,  Rules.  Formulas  and  Illus- 

t  rations. 
It  settles  disputes,  and  if  referred  to  before  wiring  will  prevent 

disputes. 

Flexible  Leather  Cover  (pocket  si/e),  $1.00. 

Sent  post  paid  upon  receipt  of  price,  by 

ElECTIICIAI  PuBLISIMt  Co., 

fio  Uarguette  Buildine.  -  -  CHICAGO.  ILL. 


BARE   COPPER  WIRE. 
RUBBER    COVERED    WIRE. 
,  WEATHERPROOF    WIRE. 

MAGNET    WIRE.  LAMP    CORD. 


HOEBllND 


POWER  CABLES. 
TELEPHONE  CABLES.  OFFICE  WIRE. 

JOHN  A.  ROEBLING'S  SONS  GO. 


TRENTON,  N. J. 


SAN  FRANCISCO. 


VINDEXTRAN8FORMERS 


Alvk/^ayj 


JiabI 


FACTORY, 

AURORA, 
ILL. 


VIIMDEX 


BROWN  *  Mc-miN,  t««ton,  Mass. 

MISSOURI  ELECTRICAL  MFC.  CO.,  St.  Louis,  Mo. 


IC  CO.,   OHicago,  III. 


VARNEY  ELECTRICAL  SUPPLY  CO.,  Indianapolis,  Ind. 
MANHATTAN  ELECTRICAL  SUPPLY  CO.,  Chicago. 
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THE  BUNNELL  TELE6RAPHIC  m  ELECTRICAL  CO. 

110-120    BEEKMAN    STREET,    NEW    YORK. 


TELEGRAPH,  TELEPHONE, 
RAILWAY  AND 
ELECTRICAL  SUPPLIES. 


FACTORIES: 
NEW   YORK   CITY 

MILFORD,  CONN. 


Burglar  Alarm  and 
Watchman's  Box. 


Burglar  Alarm       Small  Fire  Alarm 
Box.  Box. 


District  Messenger  Call,  Police, 
Patrol,  Watchman's,  Burglar  and 
Fire  Alarm  Boxes  and  Equipment. 


STANDARD  MAIN  LINE  RELAY. 


STEEL  LEVER  LEG  KEY. 


TRY  OUR 

BEEKMAN  DRY  CELL, 
BEEKMAN  IRON   BOX  BELL, 
BEEKMAN  WIRE   and 
BEEKMAN  LONG  DISTANCE 
TELEPHONE. 

UNEQUALED   IN   QUALITY 

OR  PRICE. 

OUR    INSTRUMENTS 
ARE   GUARANTEED. 

CATALOGUE  OR  LEARNERS- 
MANUAL  FREE  ON  RECEIPT 
OF    POSTAGE. 


A.^^^^^—    ■'-*  -~a^M.^'^M.i^.^.m.^..»^.^.^^^m^M.^^.^  ^^»^^^^  -^«. ..  ^^^^^^^...^^^^iit  ..•.    ..    »  ^^a^^^^ 


NaLtioned     Electric     Light 
Convention  Numbers. 

The  annual  meeting  of  the  National  Electric  Light  Association  will  be 
held  in  Cincinnati  May  20th,  2Ut  and  22nd.  The  WESTERN 
ELECTRICIAN  will  devote  its  issues  of  May  J  7th  and  24th  to  this  event 
(the  most  important  of  the  year  to  the  electrical  fraternity).  The  issue  of 
May  \  7th,  which  will  be  distributed  at  the  convention,  will  be  of  exceptional 
interest  to  everyone  engaged  in  electrical  work.  The  issue  of  May  24th  will 
contain  the  report  of  the  convention.  Advertisers  wishing  to  place  the  merits 
of  their  goods  before  the  buyers  of  the  world  will  find  it  to  their  advantage  to 
insert  their  convention  announcements  in  the  above  numbers  of  the 
WESTERN  ELECTRICL\N.     Send  in  your  order  and  copy  now. 

WESTERN    ELECTRICIAN, 


'SA^ii 


510    Marquette  Bld^., 
CHICAGO. 
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TheElectric  StorageBatteryCo. 


The  '^Cbloribe  Hccumulator" 


For    Cenirai    Stations,    Electric    Railways, 
Isolated  Lighting  and  Power  Stations,  Fire 
Alarm  and  Telegraph  Service,   Train  Lighting,  Laboratory,  Etc.,  Etc. 

The  **]Ejibe   HCCUmUlatOr "   /"or  aectnc  vehicles. 


Sales       I 
:k8  V 


PRICE  USTS  AMD    DESCRIPTIVE  BULLETINS   FORWARDED    UPON   REQUEST. 


Philadelphia, 


Chicago. 


Baltimokb. 


San  Francisco, 


R-o2     (Allegheny  Ave.  and  19ib  St.      100  Broadway.      60  State  St.    Marquette  Bldg.    Equitable  Bldg.      Wainwrigot  Bldg.      Nevada  Block '      New  England  Bldg.      Michigan  Electric  Co. 


CONDUIT 

AND 

FITTINGS 


made  in  the  same  factory  give 
the  best  results.  For  every 
type  of  Conduit  we  manufac- 
ture we  make  a  complete  line 
of  Junction  Boxes,  Outlet  Plates,  Fittings  and  Tools— which 
is  something  no  other  conduit  manufacturer  does.  Send 
for  Cataogue  No.  03404. 

SPRAGUE  ELECTRIC  COMPANY. 

Gener&l  Offices:  527-331  West  34th  St..  NEW  YORK. 


EDISON     PRIMARY    BATTERIES. 


FORUEKLY    KNOWN     AS      CDIBON'LALANOC 


won    GAB    CNGINKS, 
BLOT      MACHINCa, 

automobilxb 
mailhoad  signals, 
cnobbinc  bellb, 
■  mall  motors, 

KTO. 


CONSTANT     CURRENT 
NO    LOCAL   ACTION. 
WILL   NOT    FREEZE. 
LiaUIP   TIOHT 


CELLS  ron 

rORTABLC 

WONR. 


FULL    DESCRIPTION    IN    BOOKLET    NO.    4 

EDISON    MANUFACTURING    COMPANY, 


RHEOSTATS 

AND 

ELECTRIC    COIVSTROLLINC    DEVICES 

OF    EVERY    DESCRIPTION. 

THE  CUTLER-HAMMER  MFG.  GO. 


AGENTS : 

STURTEVANT  ENGINEERING  CO.,  LONDON.  ENG. 
KILBOURME  S  CLARK  CO..  SEATTLE,  WASH. 


MAIN  OFFICES  AND  FACTORY:  BRANCH  OFFICES: 

MILWAUKEE.  NEW  YORK-CHICAGO. 


PLATINUM   FOR  CONTACT  POINTS  IN  ELECTRICAL  INSTRUMENTS. 
PUTINUM  FOR  TELEPHONES.    PLATINUM  FOR  ELECTRICAL  INSTRUMENTS. 
W<  tell  PUTINUM  in  any  quantity,  either  large  or  small.    We  buy  PLATINUM   or  anything 
containing  PLATINUM,  in  any  quantity. 


For  iNcmDESGENT  Lamps  and  Everything  Else. 

MANUFACTURERS  OF  PLATINUM  IN  ALL  SHAPES. 

Newark.  N.  1.  New  York  Office.  120  Liberty  Street. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Acme  Pay  Station  Co 13 

Adams-Bagnall  Electric  Co.. — 

Akron  Smoking  Pipe  Co 1 

American  Battery  Co 10 

American  District  Steam  Co.. — 
Amer.  Electrical  Heater  Co..  10 

Amer.  EL  Telephone  Co 15 

American  Electrical  Works. .  U 
Amer.  Befit.  &  Lighting  Co..  7 
American  School  of  Corresp..  9 
Amer.  Steel  i  Wire  Company  1 

Anderson  &.  Sons,  W.  H 17 

Audel&  Co.,  Theo 12 


Badt&Co.,  F.  B 10, 

Baker  &  Company 

Ball  Engine  Company 

Barnes  Company,  Wallace — 
Barnett  Company,  G.  &  H. . . . 

Bayley  &  Sons  Co..  "W 

Beardslee  Chandelier  M  f  g.Co, 

Beidler  &  Co  ,  Francis 

Benhold  &  Jenninga 

Besly  &Co.,  Charles  H. 

Big  4  Route 

BisseU,G.W 

Bossert  EL  Construction  Co . . 

Bollock  Electric  Mfg.  Co 

Bunnell  Telegraph. 4Elec. Co. 
Carney  Brothers  Company. .. 

Central  Electric  Co 

Central  Manufacttirmg  Co.  . 
Central  Telephone  &  EL  Co. . 

Century  Glass  Co 

Chase-Bbawmut  Company... 

Chicago  &  Alton  Railroad 

C,*{i.W.B.R „..,,r. 


Chicago  Edison  Company  .4,  12  | 
Chic.  Fuse  Wire  &  Mfg.  Go. .  20 
Chicago  Insulated  Wire  Co..  1 

C.  M.  &St.  P.  K.  R 16 

Chicago  Telephone  Co 13 

Colt.  Henry  A — 

Colorado  Lamp  Co.,  The. — 

Colorado  &  Southern  Ry 14 

Columbia  Telephone  Mfg.Co.— 
Continental TeL  Const.  Co..  14 
Continuous  Rail  Joint  Com- 
pany of  America 1 

Crescent  Ins.  Wire  &  CbL  Co.  1 
Crocker- Wheeler  Company.. 20 

Crolius  &  Son,  E.  K U 

Cutler-HammerMfg.  Co 3 

Cutter  Elec.  &  Mfg.Company  1 

D.  <t  W.  Fuse  Company — 

Dearborn  Drug  i  Chem.  Co..  9 
Diamond  Meter  Company....  5 

Dicke  Tool  Company — 

Diehl  Manufacturing  Co 4 

Dixon  Crucible  Co.,  Joseph..  16 
Eclipse  Pulley  Covering  Cell 
Edison  Decorative  &  Minia- 
ture Lamp  Department 10 

Edison  Mfg.  Company 3 

Edwards  &  Company 5 

Eldredge  Electric  Mfg.  Co....— 
Electrical  Engineer  Institute.— 
Electric  Appliance  Company.lO 
Electric  Storage  Battery  Co..  3 
Electrician  Pub.  Company. .  .19 
Ericsson  Telephone  Company  l 
Eureka  Electric  Company,.  ..15 
Farr&Farr 14 


Federal  Electric  Company , . .  — 

Flora.  E.  E 1 

"For  Sale"  Advertisements.. 12 
Ft.  Wayne  Elec.  Works.,  Inc.l9 

Fowler,  John  H 17 

Franklin  Eng.  &.  Elec.  Co....— 
Fulmer  Lumber  Co.,  D.  M 17 

General  Electric  Company.. .  4 
General     Incandescent     Arc 

Light  Company 13 

General  Incand.  Lamp  Co....— 
Glass  Wool  Mfg.  Company...  1 
Great   Western    Smelting   & 

Refining  Company — 

Gregory  Electric  Company. .12 

Hartford    Steam    Boiler    In- 
spection &  Insurance  Co . .  .— 

Hazard  Mauufacturing  Co — 

Hobart  Elec.  Mfg.  Company..  1 

Hoffman,  G.W 12 

Holcomb-Lobb  Co — 

Holmes  Fibre-Graph.  Co — 

Humptirey,  Henry  H — 

Illinois  Electric  Specialty  Co.lO 

Illinois  Maintenance  Co 12 

Incandescent  Electric  Light 

Manipulator  Company — 

Indiana  Bub.  <t  Ins.  W.  Co. . .  1 
India  Rubber  &  Gutta  Percha 

Insulating  Company — 

Intemat'l  Corres.  Schools — 

International  TeLMfg.  Co.  ..15 

Jeffrey  Manufacturing  Co. .  ,.16 

Johnston,  Thomas  J Jl 

Kartarert  Manufacturing  Co.— 


Kellogg  Switchboard  &  Sup- 
ply Company 11,15,17 

Klein  &  Son,  Mathias 17 

Kokomo  TeL  &  EL  M.  Co....  14 

Leather  Preserv.  M.  Corp ....  13 

Leavltt.  R,  H 17 

Leclanche  Battery  Company. 12 

Leffel  &  Co.,  James 16 

Lindsley  Brothers  Company.. 17 
Lowell  Model  Co — 

Machado  &  Roller — 

Maltby  Lumber  Company , .  .17 
Manhattan  Elec.  Supply  Co.. — 

MatthewsA  Bros.,  W.  N 11 

McLennan  &  Company,  K 10 

Meredith  Cedar  Co.,  J.  P 17 

Metropolitan  Tel.  &  El  Co. ..15 

Mica  Insulator  Company — 

Miscellaneous  Advs 12 

Moloney  Electric  Company..  9 

Monarch  Fire  AppL  Co — 

Monon  Railroad 16 

Moon  Mfg.  Co.,  The 15 

Morse  Cedar  Company I" 

Munsell  &  Co.,  Eugene 10 

National  Conduit  &  Cable  Co.lO 
National  India  Rubber  Co..  ..— 

Naugle  Tie  Co..  E.  E 17 

New  York  Ina.  Wire  Co 9 

Norton  Inspection  Bureau..  .17 

Okonite  Company,  The 1 

Osbum  Flexible  Conduit  Co.^ 

Paragon  Fan  &  Motor  Co.  ...,=- 


Parsell  &  Weed 20 

Pass  &  Seymour 7 

Perrizo  &  Sons 17 

Phillips,  Eugene  P 11 

Phillips  Insulated  Wire  Co.  .11 

Phognix  Glass  Company — 

Phosphor-Bronze  S.  Co 16 

Pignolet.  L.  M 10 

Pittsburg  &  L.  S.  Iron  Co 17 

Porter  Cedar  Company 17 


Queen  &  Company., 


Reislnger,  Hugo — 

Reliance  Electric  Company..  13 
Reynolds  Electric  Company.— 

R.  L  Teleph.  &  Elec.  Co — 

Roebling's  Sons  Co.,  J.  A 10 

Rose  Electric  Company 12 

Sage,  F.  B.,  &Bro — 

St.  Louis  Elec.  Supply  Co..  20 

Sargent  &  Lundy — 

Sawyer-Man  Elec.  Company.— 

Schoonmaker  Co.,  A.  G — 

Schott.  W.H 10 

Schureman  •&  Hayden 12 

Shelby  Electric  Company 1 

Signaloid  Chemical  Works.. . — 
Simplex  Electrical  Co., The. 1,  9 

Smith  Co.,  S.  Morgan 12 

Spencer  Electrical  Co — 

Spies  Electric  Company, .  — 10 
Sprague  Electric  Company...  3 
Standard  Electric  Company  .-10 

Standard  Pole  &  Tie  Co 17 

Standard  Underg.  Cable  Co..— 


Standard  Varnish  Works l 

Stanley  Instrument  Co 9 

Sterling  A  Son,  W.  C 17 

Sterling  Electric  Company. ..14 

Sterling  Varnish  Co.,  The 1 

StilweU-BIerce  &  Smith- Valle 

Company 7 

Stow  Mfg.  Company ll 

Stromberg-Carlson  TeL  Mfg. 

Company 15 

Sturtevant  Company,  B.  F...20 

Telephone  Co.  of  Amer.,  The.l4 

Thompson,  G.  L 13 

Torrey  Cedar  Company 17 

Triumph  Electric  Co 11 

United  States  Accumulat.  Co.I3 

Valentine-Clark  Co.,  The.... — 
Varley  Duplex  Magnet  Co....  5 
Vindex  Electric  Company....  6 

Vomacka  &  Mazenek 5 

Vulcanized  Fiber  Company. .20 

Wabash  R.  R 12 

Wagner  Electric  Mfg.  Co — 

Walsh's  Sons  &  Company....  12 

West  Shore  Route — 

Western  Electric  Company...  7 
Western  El.  Supply  Company  S 
Westinghouse      Electric     &■ 

Manufacturing  Company  . .  18 
Weston  Electrical  Inst.  Co.. .  1 
Wbltehcad  Company.  W.  W..12 

Willyoung,  Elmer  G 5 

Wisconsin  Central  B.  R 16 

WorcMter  Compinj,  C  B . .  -  •  17 
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Better  than  ever  and  a  little  the  best  of  any  on  the  market  today— 

1902  PARAGON  1902 


NOISELESS 


FAN  MOTORS 


COMPACT 


ALL    STYLES    AND    SIZES  EASY    RUNNING  RIGID    CONSTRUCTION 

—  CALL    AND    SEE    THEM    OR    WRITE    FOR    PRICES — 

CHICAGO    EDISON    COMPANY,     ^'"oi^r^r^o"" 


PARAGON  DESK   FAN 
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THE  GENERAL  ELECTRIC  COMPANY'S 

SINGLE  PHASE  CONDENSER=COMPENSATOR  MOTOR. 


These  Motors  start  under  full  load  with  very  moderate  starting  current,  creating  no  disturbance  on  lighting  circuits. 

They  are  built  for  60  and  125  cycles. 

GENERAL  OFFICE:  SCHENECTADY,  N.  Y. 

NEW  YORK  OFFICE,  44  Broad  Street.  CHICAGO  OFFICE,  Monadnock  Block. 

Sales  Offices  in  all  Large  Cities. 


« 


April  26,   1902 


WESTERN    ELECTRICIAN 


FAN    MOTORS 


FOR 


DIRECT  AND  ALTERNATIIMC  CURRENTS. 

DESK,  BRACKET,  CEILING,   BATTERY   FAN 
OUTFITS  AND  VENTILATING  FANS. 

SEND     FOR    CATALOGUE. 

GENERAL    WESTERN  AGENTS, 

264=266-268-270  FIFTH  AVENUE,   CHICAGO. 


SOLDERING    SALTS 


314-316    EAST    75TH    STREET, 


YOMAGKA  &  MAZANEK, 

MANUFACTDREES  OP 

Tested  Fuse  Links,  Fuse  Wire  and  Specialties. 

NEW   YORK    CITY. 


TEST    ISSSTRl'MEXTS. 

Portable  Sets  for  Resistance,  Faults, 
Etc. 

Portable  Sets  for  Insulation  and 
Capacity. 

Galvanometers,  Bridges,  Condens- 
ers, Photometers,  Etc.,  Etc. 

II  Catalogues  in  print,  4c  in  stamps. 

ELMER  G.  WILLY0UN6, 97-99  Franl(fo[t 


X-BAY  APPABATrS. 

Coils  and  X-Ray  Machines  for  Bat- 
tery and  Power  Circuits — Direct 
or  Alternating  —  Permanent  or 
Portable — 4  inches  to  18  inches. 

We  control  patents  and  are  sole 
makers  of  the 

Caldwell  Liquid  Interrupter. 

Cunningham  Mercury  Jet   Interrupter. 

Caldwell  Stereoscopic  Fluorosoope. 


St., 


Send  for  Catalogue  No.  507 
10c  in  stamps. 


Preserve  Your  Copies 


OP  THE 


Western  Electrigian. 


BINDERS  $1.00  EACH. 

ELECTRICIAN  PUBLISHING  CO., 

Suite  510  MargnetteBnlldiiij;,       •       •       .       . 


CHICAGO 
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MAGNETS 


FOR  ALL  PURPOSES. 


We  make  magnets  for 

"  "  magnets  for 

"  "  magnets  for 

"  "  magnets  for 
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Annunciators  of  all  kinds. 

Arc  Lamps. 

Automatic  Cut-outs, 

Battery  Cut-outs. 

Bells  (electric)  of  all  kinds. 

Burglar  Alarms. 

Church  Chimes. 

Clocks  (electric). 

Curling  Irons   (for  use  with   alt'g  current). 

Fire  Alarms. 

Organs  (electric). 

Pianos  (electric). 

Relays  (Telephone  and  Telegraph). 

Ringers. 

Sounders  (Telegraph). 

Special  Laboratory  Experiments. 

Stock  Tickers. 

Switchboards  of  every  description. 


Varley  Duplex  Magnet  Co., 


PHILLIPSDALE,  R. 


CHICAGO. 


Scheeffer  Recording 
Wattmeter. 


ROUND  PAHERN  TYPE  "E.' 


FOR  ALTERNATING  CURRENTS. 


An  Accurate  and  Sensitive  Meter. 
Improved  Ball  Bearing. 


DIAMOND  METER  CO. 

PEORIA,  ILL.,  U.  t.  A. 


WESTERN  Electrician 


VINDEXTRANSFORMERS 


AI^A^ely^s  Reliabl 


FACTORY, 

AURORA, 
ILL. 


VIIMDEX 


BROWN  &  McLAIN,  Boston,  Mass. 

MISSOURI  ELECTRICAL  MFC.  CO.,  St.  Louis,  Mo. 


VARNEY  ELECTRICAL  SUPPLY  CO.,  Indianapolis, 
MANHATTAN  ELECTRICAL  SUPPLY  CO.,  Chicago. 


nd. 


CLASSIFIED    INDEX   OF   ADVERTISEMENTS. 


A<Uoster«i,  Inr.  Lamps, 

IDC.  El.  Lt.  Manipulator  Co. 

Anchors  (Tel.  A  Tel.) 

Mailhews  A  Bro.,  W.  N. 

Annan  elators. 

Central  Electric  Co. 
Edwards  A  Company. 
Electric  Appliance  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Babbitt     Sletal     and 
'   Solder. 

Gr.  Western  Sm.  and  Refg.  Co. 

Batteries  and  Jars. 

Bunnell  Telegraph  AElec.Co. 
Central  Electric  Co. 
Edison  Mfg.  Co. 
Edwards  A  Company. 
Electric  Appliance  Co. 
Leclancbe  Battery  Co.,  The 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Bells,  Boxzers,  Ktc. 

Bunnell  Telegrap.  A  Elec.  Co. 
Central  Electric  Co. 
Edwards  A  Company. 
Electric  Appliance  Co. 
Spies  Electric  Company, 
western  Electric  Co- 
Western  Elec.  Supply  Co. 
Belt  Dresslns:. 
Eclipse  pulley  covering  Co. 
Leather  Preserver  Mfg.  Corp. 

Beltinc. 

Leather  Preserver  Mfg.  Corp. 

Bloirers. 

Sturtevanl  Co.,  B.  F. 
Boilers. 

Whitehead  Company,  W.  W. 
Books.  Electrical. 

Aiidel  A  Co.,  Theo. 
Electrician  Publishing  Co. 

Bmshes. 

Central  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Holmes  Flbre-Graphlte  Co. 

Sago  A  Bro.,  F.  B. 

Western  Electric  Company. 
Cable  Clips. 

Chase-Shawmut  Company. 
Cables.  (See  Insulated  Wires. ) 
Cables,  Electric  (See  Insu- 

latedwlres)Copper,Sheet 

and  Bar. 

American  Elec.  Works. 

American  Steel  &  Wire  Co. 

Bunnell  Telegrap.  A  Elec. Co. 

Central  Electric  Co. 

General  Electric  Co. 

National  Conduit  A  Cable  Co. 

New  York  Ins.  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Elec.  Supply  Co. 

Wefllern  Electric  Company. 

Carbons.     Points    and 
Plates. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

Relslnger,  Hugo. 

Western  Elect.  Supply  Co. 
CastlnffS. 

Smith  Co.,  S.  Morgan. 
Chains. 

Jeffrey  Mfg.  Co. 

Circuit  Breakers. 

Badt  A  Co.,  F.  B. 
Cutter  Elec.  A  Mfg.  Co. 
Western  Electric  Company. 

Coal   and   Ashes     Hand- 
llns  Machinery. 

Jeffrey  Mfg  Co. 
Coils  and  Slasneta. 

Bunnell  Telegrap.  A  Elec. Co. 
Varley  Duplex  Magnet  Co. 
Western  Electric  Co. 

Colorinff  for  Inc.  Ijamps. 

Slgnaloid  Chemical  Works. 

Componnd. 

OrolTus  A  son.  E.  R. 
Dearborn  Drug  A  Chem.  Wks. 
McLennan  A  Co.,  K. 

Conduit  and  Condaita. 

Badt  A  Co..  F.  B. 
Ontral  Electric  Co. 
Electric  Appliance  Co. 
Oibum  Flexible  Conduit  Co. 
Sprague  Electric  Co. 
Woitem  Elect.  Supply  Co. 


Constmction  A  Repairs. 

Chicago  Edison  Co. 
,      ParseH  A  Weed. 

Spies  Electric  Company. 
Western  Electric  Co. 

Contractors  and  Electric 
£.lKht  Plants. 

Bullock  Elec.  Mfg.  Co. 
Crocker- Wheeler  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
Sprague  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Westinghouse  Elec.AMfg.Co. 

Correspondence  Schools. 

American  School  of  Corresp. 
Electrical  Engineer  Inst, 
Int.  Correspond.  Schools. 

Cross- Arm  Bracen,  Etc. 

Anderson  &  Sons,  W.  H. 

Cross-Arms,     Pins     and 
Brackets. 

Berthold  A  Jennings. 
Central  Electric  Co. 
Central  Manufacturing  Co. 
Leavltl,  R.  H. 
Standard  Pole  A  Tie  Co. 
Western  Elect.  Supply  Co. 
Western  Electric  Company. 

Cnt-Onts  and  Switches. 

Bossert  Elec.  Const.  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Pass  A  Seymour. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Cuts. 

Franklin  Eng.  &  Electro.  Co. 

Dynamos  and  Motors. 

Bullock  Elec.  Mfg.  Co. 
Central  Electric  Co. 
Crocker-Wheeler  C^. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Gregory  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
Parsell  A  Weed. 
Reliance  Electric  Company. 
Schureman  A  Hayden. 
Sprague  Electric  Co. 
Sturtevant  Co.,  B.  F. 
Triumph  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  EL  A  Mfg.  Co. 

Electric  Heating  Appl. 

American  Elec.  Healer  Co. 
Simplex  Electrical  Co. 

Electric  Railways. 

Crocker-Wheeler  Company. 
General  Electric  Co. 
Sprague  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Electric  Slgrns. 

Federal  Electric  Company. 

Electrical   and   Mechan- 
ical Enffineers. 

Badt  &  CO..F.  B. 
Blssel;.  G.  W. 
Flora,  E.  E. 
Humphrey.  Henry  H. 
Sargent  &  Lundy. 
Sehott.  W,  H. 

Electrical  Instruments. 

Badt  A  Co..  F.  B. 
Bunnell  Telegrap.  A  Elec. Co. 
Central  Electric  Co. 
Eldredge  Electric  Mfg.  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Illinois  Electric  Specialty  Co. 
Machado  A  Roller. 
Ptgnolet,  L.  M. 
Queen  &  Co. 
Sage  &  Bro.,  F.  B. 
Stanley  Instrument  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouse  El.  &  Mfg.  Co, 
Weston  Electrical  Inst.  Co. 
Willyoung,  Elmer  Q. 


Electro -Plating  Mach'y. 

Besly  A  Co.,  Chas.  H. 
Crocker-Wheeler  Company. 
General  Electric  Co. 

Elevators- Conveyors. 

Jeffrey  Mfg.  Co. 
Engines.  Gas. 

Lowell  Model  Co. 
Parsell  A  Weed. 

Eneines,  Steam. 

Ball  Engine  Co. 
Bay  ley  A  Sons  Co.,  W. 
Sturtevant  Co.,  B.  F. 
Whitehead  Company,  W.  W. 

Exh*st  Steam  Apparatus. 

American  District  Steam  Co. 

Fan  Outfits. 

Central  Electric  Co. 
Crocker-Wheeler  Company. 
Dlehl  Manufacturing  Co. 
Edison  Mfg.  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
St.  Louis  Elec.  Supply  Co. 
Sprague  Electric  Co. 
Sturtevant  Co.,  B.  F. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  EL  &  Mfg.  Co. 

Fibre. 

Kartavert  Mfg.  Co. 
Vulcanized  Fibre  Co. 

FUes. 

Barnett  Co..  G.  &  H. 

Fire  Alarm  Eiiuipments. 

Bunnell  Telegrap.  A  Elec.Co. 

Fire  Extinfinilsltei'S. 

Monarch  Fire  Appliance  Co. 

Fixtures,  Qas  and  Elec. 

Beardslee  Chandelier  Mfg.Co 
Flashers. 

Reynolds  Electric  Company. 

Flexible  Shafts. 

Stow  Mfg.  Co. 

Forces. 

Sturtevant  Co.,  B.  F. 

Fuses  and  Fuse  'Wire. 

Central  Electric  Co. 
Chicago  Fuse  Wire  &  Mfg.Co. 
D.  &  W.  Fuse  Company. 
Electric  Appliance  Co. 
Vomacka  A  Mazanek. 
Western  Elect.  Supply  Co. 
Western  Electric  Company. 
Gears. 
Besly  &  Co..  Chas.  H. 

General  Elec.  Supplies. 

Bunnell  Telegraph.  AElec.Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

St.  Louis  Elec.  Supply  Co. 

Standard  Electric  Company. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Glass  Wool. 

Glass  Wool  Mfg.  Company. 
Globes     and     Electrical 

Glassware. 

Century  Glass  Co. 

Phoenix  Glass  Co. 

Western  Elect.  Supply  Co. 
Graphite  Specialties. 

Besly  A  Co.,  Chas.  H. 

Dixon  Crucible  Co.,  Jos. 

Holmes  Flbre-Graphlte  Co. 
HeatinfiT     and    Tentilat- 
i^GT  Apparatus. 

Sturtevant  Co.,  B.  F. 

Holders,  Inc.  Ijamps. 

Incandesent    Electric    Light 
Manipulator  Co. 
Inspection  A.  Insurance. 

Hartford    Steam    Boiler   In- 
spection A  Insurance  Co. 
Inspertors  (Tel.  &  R.  R. 
Supplies). 

Norton  Inspection  Bureau. 
Insulators  and   Insulat- 

Infc  Materials. 

Akron  Smoking  Pipe  Co. 

liunnell  Telegrap.  A  Elec.  Co. 

Central  Electric  Co, 

Chicago  Edison  Co. 

Electrical  Appliance  Co. 

General  Inc.  Arc  Light  Co. 

Indiana  Rub.  A  Ina.  Wire  Co. 


Kartavert  Mfg.  Co. 
Mica  Insulator  Co. 
Munsell  A  Co.,  Eugene. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
OkonlteCo.,The. 
Phillips  Insulated  Wire  Co. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Standard  Varnish  Works. 
Sterling  Varnish  Co. 
Vulcanized  Fibre  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  EL  A  Mfg.  Co. 

Insulated  Wires  and  Ca- 
bles—Magnet ^Vires. 

American  Electrical   Works. 
American  Steel  A  Wire  Co. 
Bunnell  Telegrap.  &  Elec.Co. 
Central  Electric  Co. 
Chicago  Insulated  Wire  Co. 
Crescent  Ins.  Wire  A  Cbl.  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Hazard  Manufacturing  Co. 
Indiana  Rub.  A  Ins.  Wire  Co. 
India  Rubber  A  Gutta  Percha 

Insulating  Co. 
Kellogg  Switch.  A  Sup.  Co. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
OkonlteCo.,  The. 
Phillips,  Eugene  F. 
Phillips  Insulated  Wire  Co. 
Roebllng's  Sons  Co.  J.  A. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Western  Elec.  Supply  Co. 
Western  Electric  Company. 

Junction  Boxes. 

Bossert  Elect.  Const.  Co. 
General  Inc.  Arc  Light  Co. 

liamps,  Arc. 

Adams-Bagnall  Elec.  Co. 
Central  Electric  Co. 
Ft.  AVayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Lt.  Co. 
Gregory  Electric  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouse  EL  A  Mfg.  Co. 

Liamps,  Incandescent. 

Central  Electric  Co. 
Chicago  Edison  Co. 
Colorado  Lamp  Co. 
Edison  Decorative  A  Minia- 
ture Lamp  Dept 
Electric  Appliance  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
General  Inc.  Lamp  Co. 
Sawyer- Man  Elec.  Co. 
Shelby  Electric  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouse  EL  A  Mfg.  Co. 

Liamps,  Inc.,  A4Juster8. 

Inc.  El.  Lt.  Manipulator  Co. 

Iiamps,      Incandescent— 
Replacers  &  Cleaners. 

Inc.  El.  Lt.   Manipulator  Co. 
Lightning  Arresters. 

American  Elec.  Fuse  Co. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
Westinghouse  EL  A  Mfg.  Co. 

lilnemen^s  Climbers. 

Anderson  A  Sons.  W.  H. 
Klein  A  Son,  Mathias. 

Mainict  Wires. 

(See  Insulated  Wires.) 

Mechanical  Desld^ner. 

Flora,  E.  E. 

Meters. 

Diamond  Meter  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Inc.  Arc  Light  Co. 

Mica. 

Munsell  A  Co.,  Eugene. 

Mining  Ajpparatns,' Elec. 

Crocker- Wheeler  Company. 
General  Electric  Co. 
Jeffrey  Mfg.  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Motors.  (See   Dynamos    and 
Motors). 


Nippers  and  Pliers. 

Klein  &  Son,  Mathias. 

Packing. 

Besly  A  Co.,  Chas.  H. 

Patent  Attorneys. 

Johnston,  Thomas  J. 

Phosphor  Bronze. 

Besly  A  Co..  Chas.  H. 
Phosphor  BronzeSm.Co.,Ltd. 

Photographs. 

Thompson,  G.  L. 

Platinum     Bousht     and 
Sold. 

Baker  A  Company. 
Gt.West.Sm.andReflning  Co. 

Poles  and  Ties. 

Beldler  &  Co.,  Francis. 
Berthold  A  Jennings. 
Carney  Brothers  Company. 
Fowler,  John  H. 
Fulmer  Lumber  Co.,  D.  M. 
Holcomb-  Lobb  Co. 
LIndsley  Bros.  Co. 
Maltbv  Lumber  Co. 
Meredith  Cedar  Co.,  J.  P. 
Morse  Cedar  Co. 
Naugle  Tie  Co.,E.  E. 
Perrizo  A  Sons. 
Pitt.jburg  A  L.  S.  Iron  Co. 
Porter  Cedar  Company. 
Standard  Pole  A  Tie  Co. 
Sterling  &  Son,  W.  C. 
Torrey  Cedar  Co. 
Valentine-Clark  Co.,  The. 
Worcester  Co.,  C.  H. 

Polish  (Metal). 

Hoffman,  G.  W. 
Porcelain. 

Akron  Smoking  Pipe  Co. 
Poiit'er  Transmission 
Machinery. 

Jeffrey  Mfg.  Co. 
Smith  Co.,  S.  Morgan. 
Stilwell-Blerce  Smith- Vaile. 
PuUeys. 
Smith  Co.,  S.  Morgan. 
Stilwell-Blerce  Smith-Valle. 

Pnlley  Coverlne. 

Eclipse  Pulley  Covering  Co. 

Rail  Bonds. 

American  Steel  &  Wire  Co. 
Badt  A  Co.,  F.  B. 

Rail  Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 

Refiners. 

Gt.West.Sra.and  Refining  Co. 
Reflectors. 

Amer.  Reflt.  A  Lighting  Co. 

Re -W^in  ding:— Repairs. 

Chicago  Edison  Co. 
Gregory  Electric  Co. 
Schureman  &  Hayden. 

Rheostats. 

Badt  A  Co.,  F.  B. 
Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 
Gen'l  Inc.  Arc  Lt.  Co. 
Sage  A  Bro.,  F.  B. 
Westinghouse  El.  &  Mfg.  Co. 
Rosettes. 
Pass  A  Seymour. 

Second-Hand  Mach'y. 

Gregorj'  Electric  Co. 
Illinois  Maintenance  Co. 
Matthews  A  Bro..  W.  N. 
Rose  Electric  Company, 
Schoonmakci-  Co.,  A.  G. 
Scnureman  A  Hayden, 
Walsh's  Sons  A  Co. 
Whitehead  Company,  W.  W. 
Shades. 
Amer.  Reflt.  &  Lighting  Co. 

Speakinjr   Tubes. 

Central  Electric  Co. 
Edwards  A  Company. 
Electric  Appliance  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Speed  Indicators. 

Besly  A  Co.,  Chas.  H. 

Queen  A  Co. 

Weston  Electrical  Inst.  Co. 

Springs. 

American  Steel  A  Wire  Co. 
Barnes  Co.,  The  Wallace. 

Steel  Boxes. 

Bossert  Elec.  Const.  Co. 


Storajpe  Batteries. 

American  Battery  Co. 
Electric  Storage  Battery  Co. 
United  States  Accumulat.  Co. 

Tapes,  Insnlatinj;. 

American  Electrical  Works. 
American  Steel  &  Wire  Co. 
Central  Electric  Co. 
Electric  Appliance  Co. 
New  York  Insulated  WlreCo. 
Okonlte  Co.,  The. 
Simplex  Electrical  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Telegraphic  Supplies. 

Bunnell  Telegraph.  AElec.Co. 

Telephones,  Telephone 
Material  and  Switch- 
boards. 

Acme  Pay  Station  Co. 
American  El.  Telephone  Co. 
Bunnell  Telegraph.  AElec.Co. 
Central  Electric  Co. 
Central  Tele.  A  Elec.  Co. 
Colt,  Henry  A. 

Columbia  Telephone  Mfg.  Co. 
Continental  Tel.  Const.  Co. 
Ericsson  Telephone  Co. 
Eureka  Electric  Company. 
Farr  A  Farr. 

International  Tel.  Mfg.  Co. 
Kellogg  Swltchb.  A  Sup.  Co. 
Kokomo  Tel.  A  El.  Mfg.  Co. 
Metropolitan  Tel.  A  Elec.Co. 
Moon  Mfg.  Co.,  The. 
R.  I.  Telephone  A  Elec.  Co. 
St.  Loul.:;  Elec.  Supply  Co. 
Spencer  Electrical  Co. 
Sterling  Electric  Co. 
Stromberg-Carlson  Tel.M.  Co. 
Telephone  Co.  of  Amer., The. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Telephone  Service. 

Chicago  Telephone  Co. 

Tools. 

Anderson  &  Sons,  W.  H. 
Dlcke  Tool  Company. 
Klein  A  Son,  Mathias. 

Transformers. 

Central  Electric  Company, 
Crocker-Wheeler  Company. 
Ft.  Wayne  Elec.  Works,  Inc. 
General  Electric  Co. 
Gregory  Electric  Co. 
Moloney  Electric  Company. 
Standard  Electric  Company, 
Vindex  Electric  Company, 
AVagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouse  EL  A  Mfg.  Co. 

Trucks,  Electric  Car. 

General  Electric  Co. 
Westinghouse  EL  A  Mfg.  Co. 

Turbine  W^ater  W^heels 

Leffel  ACo.,  Jas. 
Smith  Co..  S.  Morgan. 
StUwell-BIerce    Smith-Valle 
Tarnishes. 
Standard  Varnish  Works. 
Sterling  Varnish  Co. 

Vulcanized  Fibre. 

Vulcanized  Fibre  Co. 

%Vire8,  Copper. 

American  Electrical  Works. 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Hazard  Manufacturing  Co. 
National  India  Rubber  Co. 
Okonlte  Co..  The. 
Phillins  Insulated  Wire  Co. 
Roebllng's  Sons  Co.,  J.  A. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Western  Electric  Company. 

^Vire,  Bare. 

American  Steel  A  Wire  Co. 
Besly  A  Co.,  Chas.  H. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Okonlte  Co.,  The. 
Phillips  Insulated  Wire  Co. 
Roebllng's  Sons  Co.,  J.  A. 
Standard  Underground  C.  Co. 
Western  Electric  Co. 
Western  Electrical  Sup.  Co. 

:^Ray  Outfits. 

Queen  A  Co. 
Willyoung,  Elmer  G. 


X^oxT   .A:Li>l:xAl3el;lo^x    Ix3.cleac:    o*    .A.dveirtlfiie]::nei3.t:s    See    P^se    3* 
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SILVER-PLATED 
MIRROR  REFLECTORS. 

A  flat  Reflector,  for  use  with 
-^fi  any  system  of  incandescent  elec- 
tric light,  where  it  is  desired  to 
■pread  the  light  considerably. 
Its  silver-plated  mirror  plate 
lining  makes  it  most  e£Fective  and 
pleasing,  and  always  as  good  as 
new. 

Convex,  reflecting  slightly  be- 
-^R  low  the  horizontal  in   all  direc- 
tions.    Used  in  stores,  etc.,  for 
general  illumination. 
GET    OUR    PRICES. 


American    Reflector    &    Lighting    Co., 

27  1-273    FRANKLIN    STREET,    CHICAGO. 


IMOVA/ 

IS    THE    TIME    TO 

SUBSCRIBE 


TO     THE 


Western  ElectilGlan 


WRITE    FOR    PARTICULARS. 


iM  e:\a/ 

P.  &  S.  Sign  Receptacle 

COPPER  SHELL. 


NEAT  DESIGN. 

PLEASING  APPEARANCE. 

RIGHT  PRICE. 


NEW  YORK. 


PASS  &  SEYMOUR,  Inc. 


CHICAQO. 

BOSTON. 

CINCINNATI. 

SAN  FRANCISCO. 


SOLVAY,  N.  Y. 


A  SINGLE 
27-INCH 


VICTOR  TURBINE 


mounted  on  horizontal  shaft  is  shown  by  the  cut  herewith.  The  water 
is  discharged  at  one  end  through  the  draft  tube,  and,  in  this  case,  the 
usual  end  thrust  connected  with  single  wheels  is  entirely  provided  for. 
The  high  speed,  close  regulation,  great  capacity,  high  efficiency,  perfect 
cylinder  gate  and  steady  motion  are 


SALIENT 
FEATURES 
OF  THE 
VICTOR 
TURBINE. 


^M\wJ 


^^r-vri'rtrr:' 


We  make  a  specialty  also  of 


STEAM  AND  POWER  PUMPING  MACHINERY  FOR  ALL  PURPOSES. 
AIR  COMPRESSORS  FOR  THE  AIR  LIFT  SYSTEM  AND  GENERAL  USE. 
JET  AND  SURFACE  CONDENSERS.  AIR  PUMPS,  VACUUM  PUMPS, 
STILWELL'S  FEED  WATER  HEATERS. 
OIL  MILL  MACHINERY  AND  FILTER  PRESSES. 

If  interested  address 

The  Stilwell-Bieroe  &  Smith-Yaile  Co., 

2B7  Lehman  St.,  DAYTON,  OHIO,  U.  S.  A. 

NEW  YORK,  141   Broadway.  PHIUDELPHIA,  612  Arch  St. 

BOSTON,  73  Oliver  St.  CHICAGO,  311  Dearborn  St. 

NEW  ORLEANS,  304  Hennen  BIdg.  LONDON,  E.  C,  97  Queen  Victoria  St 

BALTIMORE,  316  Equitable  BIdg. 
LAUFKEHER  &  BENDIT  M.  E.  CO.,  Sales  Agents,  810  Olive  St.,  ST.  LOUIS,  MO. 
E.  F.  AUSTIN,  Sales  Agent,  Smith  Block,  PIHSBURG,  PA. 


FAN  MOTORS 


FOR 


ALTERNATING  and  DIRECT  CURRENT. 


Desk 
Bracket 


OR 


Ceiling 
Styles. 


OPERATING 
ON  ALL 
STANDARD 
VOLTAGES. 


Get  Our 

Prices 

Before 

Placing 

Your 

Orders. 


16  In.  Desk  Fan.     For  110  Volts,  Direct  Current. 

FULL  DESCRIPTION  IN  OUR  1902  FAN  CATALOQUE. 


Western  Electric  Company, 

CHICAGO.      SAINT  LOUIS,      PHILADELPHIA.      NEW  YORK. 
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Wireless   Words 
to  Busy  Buyers, 


Don't  fear  to  hear  firm  facts.  What  you 
know  about  us  won't  hurt  you  and  what  you 
don't  know  won't  do  you  any  good  unless  you 
read  and  heed. 

You   use  electrical   supplies.      Maybe   you 
handle  incandescent   lamps,   maybe  you  juggle 
with  the  problems  of  an  electrical  railway.  Either 
i.  way  we  say  you  need  us. 

^  First,  because  we  can  furnish  you  with 
(.everything  electrical  from  a  handfull  of  wire  to  a 
khousefull  of  machinery. 

You  could  lie  awake  all  night  and  never 
think  a  thought  about  a  thing  we  haven't  got  or 
can't  get  to  you  pretty  promptly. 

Our  stock  of  supplies  is  the  largest  in  the 
United  States,  bar  none,  where'er  they're  from. 
We  have  the  biggest,  busiest  and  best  independ- 
ent telephone  supply  house  in  the  business. 

Second,  every  article  is  all  we  say  it  is— 
just  right. 

Third,  prices  are  proper. 

More  next  time,  but  in  the  meantime  write 
for  further  facts  about  your  special  wants. 

Western     ElectHcal    Supply    Co., 

ST.  LOUIS,  MO. 

P.  S. — You  need  one  of  our  catalogues  and  illustra- 
ted literature. 
P.  P.  S.— Electrical  lamps  or  electrical  plants — Wesco. 


WESCO 


V 
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Over  Thirty  Thousand  Engineers  know  to-day,  from  personal  experience,  that  DEARBORN  COMPOUND  will  clean  boilers  of  all  scale  and  keep  them  clean 
without  any  injury  to  the  iron  or  other  connections.     Feed  in  enough  to  get  all  the  old  scale  out.     The  more  you  use.  the  more  you  will  preserve  the  iron. 

WRITE  US  ON  WATER  ANALYSIS.        CHEAPEST  AND  ONLY  PERFECT  METHOD  KNOWN. 


DZSARBORN    DRUG    AND     CHZSIKHCAI.    TXTORKS, 


CHICAGO  : 
27-34  Rialto  Bldg:., Tel.  aarrison  3930  and  3931. 

PITTSBURG.  ST.  LOUIS.  ST.  PAUL. 

A.  W.  Croueb.  F.  Eardley.  T.  S.  F.  Hayes. 


WM.  H.  EDGAR,  President. 


ATLANTA.  GA. 
C.  H.  Everett. 


DENVER. 
G.  E.  Talcott. 


SAN  PEANCISCO. 
W.  A.  Kenney. 


NEW  YORK  :  120  Liberty  Street. 

W.  B.  McVlcker. 

HONOLULU.  H.  T. 

E.  C.  Brown. 


ore 
Pay 


Geo.  A.  WaJJell.  Chief  Electrician.  Mer- 
chants anJ  iWiners  Transportation  Co.,  BaUi- 
more.  A\d..  a  graduate,  says: 

■'  I  secured  my  position  through  the 
inlluence  of  the  School.  1  wish  to  e.xtend  my 
thanks  for  the  good  the  School  has  done  for 
me  and  tor  increasing  my  salary  from  S^i.jo 
per  da\-  to  $ioo  per  montli." 

for  our  students 

Instruction  is  given  by  mail  under  the  direc- 
tion   of     graduates     of     Boston's     famous 

engineering  schools,    A  few 

FREE 
SCHOLARSHIPS 


in  Mechanical.  Electrical.  Steam  and  Te.\iile 
Engineering;  Heating.  Ventilation  and 
Plumbing — including  Mechanical  Drawing — 
will  be  awarded  to  early  applicants.  Tuition 
is  absolutely  free,  the  only  e.\pense  being  for 
instruction  papers  and  postage. 

Handbook  describing  courses, 
methods  and  regular  terjns  -will 
be  sent  on  request  to  any  reader 
of     the      Western      Electrician. 

American 


School    of    Correspondence 

{^Chartered  By  the  Conunonivealth  of 
Massack  usetis) 

Boston,  Mass.,  U.  S.  A. 


Electric  Heating  Apparatos. 

SENS  FOR  64-PAGE  CATALOGUE. 

"UNIT"  ENAMELED  RHEOSTATS 

The  Simplex  Electrical  Co., 

Cambridgeport,    Mass. 
CHICAao,    MoDBdnock    Block. 


BOSTON  CABLE  CLIP 

THE  STANDARD  EVERYWHERE. 


ADJUSTABLE  TO  ANY  SIZE  CABLE. 

STRONGEST.     SIMPLEST.     BEST. 


CHASE-SHAWMUT  CO., 

BOSTON, 

SOLE  MANUFACTURERS. 


MOLONEY 
TRANSFORMERS 


HAVE  NO  EQUAL. 


They  are  perfect  in  me- 
chanical and  electrical 
construction.  Copper  and 
core    losses  reduced  to  a 


minimum. 


Two-year  guarantee. 


Moloney  Electric  Go. 

ST.  LOUIS,  Mo. 


Western  Electi-iL-al  Supply  ""o..  St.  Louis,  Mo. 
H.  B.  Coho.  ll'J  Hroadway.  New  York. 
Northwest  Eiec.  En^neeriug  Co..  Portland.  Ore. 
Brook-FolUs  Elec .  Corp.  t  o  .  San  Franoisco.  Cal. 
3.  E.  Liiwry.  Buffalo.  N.  T. 
Sarauet  Barnes  Electric  Co.,  London,  England. 


ELECTRICAL  BOOKS. 

A.II    Kinds. 

ELECTRICIAN  PUBLISHING  COMPANY, 
Salte  SLO  Haranette,         CHICA<BO. 


Crimshaw.  Raven  White  Core.  Raven  Black  Core. 

ALL  OUR  WIRES  pus  isspection  and  ean;  th*  tbore TRADE-MARKS  «» our  tagi.  Weaiso  manufacture  CrImshaw  uA  Competition  Tapes  B°d  Splicing  Compounds. 

NEW  YORK  IN5ULATED  WIRE  COMPANY, 

BRANCHES:]  „,':HKAacy^^^_ 


MAIN  OFFICE: 
13-17  Cortludt  St.,  New  Vsrk. 


BOSTON: 
7  Otis  St. 


SAN  FRANCISCO. 
33  Second  St. 


DO  YOU  KINJONA/^ 

the  Importance  of  magnetically^  floating  the 
moving  parts  of  a  meter? 

Send  for  description  and  book  full  of  good  Information  "ABOUT  METERS." 


STANLEY  INSTRUMENT  COMPANY, 

General  Sales  Office,  158  Broadway,   New  York,  N.  Y. 
Paoifsc  Coast  Agency,  33  New  IMontgomery  St.,  San  FrancJAoo,  Cal. 
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sell  sugar  by  gueM. 
wbat'A  tbc  use  ot  hcale^? 
throw  sway  your  yar<t  ailck. 
make  a  flat  rate  on  calico: 

If  you  are  selllnt;  current,  though, 

and  not  calico  or  sugar. 

If  a  little  particular  and  want  your 

plant  to  pay. 

then  ttettcrdoa  little  measuring. 

that  reminds  us  we  have  a-meier— 

the  one  you  want 

because  just  a  little  better  than  the  others. 

aak  ui  why. 


ELECTRIC  APPLIANCE   COMPANY.  SELLING   GUTMANN  INTEGRATING   AL- 
TERNATING CURRENT  WATTMETERS.   92  and  94  W .  Van  Burin  St. ,  CHICAGO 


THE  QE  TUBE 

with  the 

New  Vacuum  Regulator 
Is  the  Ideal  for  X-Ray  Work. 

Thoroughly  free  from  all  liability  to  puncture. 

One  tube  does  the  work  of  three. 

Gives  a  glow  as  steady  as  an  Incandescent  Lamp. 

Miniature  Incandescenl 

Lamps  and  Sockets. 

Dexuar  Buths  for  Liquid  Air. 


EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

Qeaeral  Electric  Compaay,  Harrison,  N.  J. 


MICA  WASHERS 


PRICES  RIGHT 

EUGENE  MUNSELL  &  CO., 

218  Water  St.,  Hew  York.   117  Lake  St.,  Chicago. 


VOLT-AMMETERS, 

POCKET  SIZE. 

#c.cT_.4l  For  Testing  Batteries  and  Battery 
acircults.  Locating  Faults,  Gronndi. 
letc. 

RELIABLE.       ACCUBATE. 
Send  for  Circular. 
L.  M.  PICNOLET. 
Ti-80  CortUndl  St,  NEW  YORK,  N.  T 


f.   a.   BAOT 

G.   M.  WILLIS. 

F. 

B. 

BADT  &.  CO. 

CONSULTING 

ENGINEERS   AND    EXPERTS, 

1604Monadnock  Block, 

HAnn 

,.ON74S.                   CHICAGO. 

Segsrdaht 
Patent. 
Nickel,  50c 
Enameled,  45c. 


Bug-Proof  BelL 

Sample,  3-in 

By  mall,  prepaid.     Made    In  hlzes 

'2  to  e-lnch.  Dealers  send  for  prices. 

We  also  make  Inventors'  Models  and 

Special  Electrical  Devices. 

Write  lis  for  jfrlces. 

SPIES    ELECTRIC  CO., 

87.89  W.  Van  Biiren  Street,  Chicago,  III. 


Long  Distance  Phone  Central  2448. 

W.   H.   SCHOTT, 

EN6I1EER  AND  CONTRACTOR, 

Specialties:  1220-21   Marquette  Building, 

Central  station  Heating  Plants, 

water  Works  Steam  Plants. 

Electric  Light,  Gas  and 

Street  Railway  Plants.  CHICAGO 


^K'OU  IVE>B>I>  IT!  " 


iLM'I'i.'r^i.'i^ki'i'^rTl.l^ 


Calebs  Commutator 
Compound. 


The  Only  Article  That  Will  Prevent  Sparking, 
will  keep  the  Commutator  In  good  condition  u*  prevent  tutting.    Abiolutely  will  not  gum  the  brathet. 
ffOe.  per  atlek.  SCOO  per  dozen    Bend  SOe.  flOE  trial  stlek. 

FOE  SALE  BY  ALL  SDPPLY  HOUSES  OR 

Sole  llamnfhetnrera, 
OOa,  lOO   fTuhlnston  Street,      -     OHIOAOO, 


K.  McLEHNAN  &  CO., 


R  IM 


AMERICAN  ELECTRICAL  HEATER  CO. 

Manuracturers   Electric  Heating  AppiiancbS, 
Write  for  cutalofTuc.  193-197   River  St.     DETROIT    MICH 


The  BosseH  Electric  Construction  Co. 

MANUFACTURERS  OF 

STEBL  OUTLET  AND  JUBTaTIOIf  JtOXE  S, 
HWITOHBOABDS,   FANEIi   BOARDS,   SW1TCHB8,  ETC. 


YOU  PRESS  THE  BUTTON, 


THEIOHMMETER 

OOES  THE  REST." 

You  can  find  your  circuit  troubles  in  a  moment 
with  our  direct  reading  ohmmeter.  Ask  your 
supply  house  for  it,  or  write  for  information  to 

ILLINOIS  ELECTR'G  SPECIALTY  COMP'Y. 

TACOMA  BUILDING,  CHICACO. 


AMERICAN"  ^Ifr 

ARE  THE   BEST.    Send  tor  descriptive  Circular. 
Absolutely  Non-lnfrlngir.g. 
Protection  Guaranteed. 

AMERICAN  BATTERY  CO., 

csTDiBe^.  WIS.  Clinton  St.,  Chicago.  Ml, 


THE  NATIONAL  CONDUIT  ^  CABLE  CO. 


■MdUtamt 


FOR  TELEPHONE,  TELEGRAPH, 
ELECTRIC  LIGHT  AND  POWER. 


BARE  COPPER  WIRE  AND  CABLE,  PAPER  INSULATED  CABLES, 

ExecutIv*  Offices,  Times  Building,  NEW  YORK,  N.  Y. 


CIMENT   LINED   PIPE   FOR   CONDUITS. 


BARE    COPPER  WIRE. 

RUBBER    COVERED    WIRE. 

WEATHERPROOF    WIRE. 

MAGNET    WIRE.  LAMP    CORD. 


■!;■' 


RDEBLING 


POWER  CABLES. 
TELEPHONE  CABLES.  OFFICE  WIRE. 

JOHN  A.  ROEBUNG'S  SONS  GO. 

NEW  YORK.    TDCIITnil      II       I       CLEVELAND. 
CHIOAQO.         ilfCillUn,    Hi   Jl    SAN  FRANCISCO. 


SEA  BREEZES  RECALLED 

BY    USING    OUR    FAN    MOTORS. 
HOT    WEATHER      DISCOMFORTS      DISPELLED 

WHERE  THEY 
ARE 
-^  INSTALLED. 

ALL    VOLTAGES    AND    STYLES. 

THE  STANDARD  ELECTRIC  CO. 

CINCINNATI,    OHIO. 
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Flltllll  M.  rHILLFK.  PmlieiNT. 
•  .  N.  WAQCMaCII..  THEAaUKER. 


OCNCnAL  HAMAOEII, 


C.  RSWIAND  FHILLIPI,  VICE-PRH. 

•.  a.  UK  miiaToN .  jr.  ,  seo. 


AMERICAN  ELEGTRrCAL  WORKS, 


FROTIDEJrCE,  B.  I. 


BARE  AND  INSULATED  ELECTRICWIRE. 


ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MACNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

Nrw  York  Store,  W.  J.  Watson,  26  Cortlandt  St.    . 
Chicaoo  Store,  F.  E.  ponohoe,  82  Lake  St. 

MoNTBEAi.  Branch,  Eugene  F.  Phillips'  Electrical  Works, 

MAIN  OFFICCS  AND  FACTORIES,  PHIILIPSOALE,  R.  I. 


Bullock  Electric  Mfg.  Go. 

DISTRICT  OFFICES. 

BOSTON 70  KllbySt. 

NEW  YORK St.  Paul  BIdg. 

PHILAIELPHIA... North  American  BIdg. 

BALTIMORE 8-10  South  St. 

PITTSBURG 219  Lewis  Block. 

BUFFALO 676  Elllcotl  Sq. 

CLEVELAND New  England  BIdg. 

ATLANTA 221  Equitable  BIdg. 

CHICAGO 1 62G  Marquette  BIdg. 

ST.  LOUIS 2017  Locust  St. 

MEXICO 12  Prlmera  Humboldt. 

NEW  ORLEANS 307  Magazine  St. 

MONTREAL Merchants  Bank  BIdg. 

DENVER 261  Coronado  BIdg. 

BAN  FRANCISCO 619  Mission  St. 

SPOKANE SOS  Spraiue  Ave. 

OMAHA 618  First  Nal'l  Bank  BIdg. 

LOUISVILLE .618  W.  Main  St. 

CINCINNATI E.  Norwood. 397 

TiHIS    km    IT^ 


The  STAR  SOLDERING  STICK. 


The  Best  is  Al^vays  Good  £nou£rh. 

Always   ready.      Non-corrosive.     Convenient. 

Saves  tiflae.    Makes  the  solder  stick. 
-Supply  dealers  sell  them.    Write  for  free  samples. 
We  make  the  famous  Crolius  Commutator  Com- 
pound;  eliminates  sparking  and  all 
commutator  troubles. 

E.   R.   CROLIUS  &  SON, 

Manufacturers, 
6421  Parnell  Ave.,     -    Chicago,  III. 


trt  Ynr*  with  e.n.ral  El.otrle  Company. 

THOMIS  J.  JOHNSTON, 

Ceunaellor  at  Law, 

No.  66  Broidwii,    -    NEW  YORK  eiTY. 

PttoiitCiiiut.       PittntSolleltlni. 


F.B.BADT&GO., 

AGEN'TS  FOR 

Weston  Electrical  Instrument  Co,, 
Ward-Leonard  Electric  Co., 
Osburn  Flexible  Conduit  Co., 
Pertection  Rail  Bond  Co., 

Prices,  terms  and  discounts  identical 
with  those  of  home  offices. 

1504  MONADNOCK  BLOCK, 

TEL.  HARRISON  746.  CHICAGO. 


BUY  YOUR  BOOKS 

7B0M  THB 

Electrician  Pub.  Co.,  S 1 0  Marquette  BIdg.,  Chlcige. 


SSTABIilSHED  187S. 

COMBINATION  OF 

Stow  Flexible  Shaft 


-AND- 

MULTI-SPEED  MOTOR. 

Practically  duBt  and  water  proof.  For  Forteblt 
Drilling,  Tapping.  Reaming,  Smery  Grlndinf ,  ete^ 
Write  for  Catalogue  and  Prices. 

STOW  MFG.  CO.,  Binghamton,  N.  T. 

GrenU  European  Agents,  Sellg.  Sonneathal  it  C*,, 
B6  Queen  Victoria  Street.  London,  England. 


'  IN    ANY    QUANTITIES 


RESIN    SOLDER 


11 


WRITE    FOR    PRICES. 

KELLOGG  SWITCHBOARD  &  SUPPLY  CO.,  229  So.  Green  St. 

CHICAGO. 


^Hf*****^44[**0**^Mf^f**'*t^Mr**<f*****************'******<f* 


J 


NATIONAL  OODE  STANDARD 

'*0.  K."  Weatherproof  Wire. 
Slow-Burning  Weatherproof 
and  Slow-Bnrnlng  Wire. 

Prroesfinra-Samples^  on  Applications 

Phillips  Insulated  Wire  Co., 

Office  and  Factory:  PAWTUCKET.  R.  L 


ri  tiiAi^iiiiiimii 


Make  your   poles   as 
6rm  as 

THE  ROCK 
OF  GIBRALTAR 

By    anchoring    them 
with 

Stombaugh 

6uy 
Anchors. 

Telephone,  telegraph, 
electric  light  and 
street  railway  companies  should  investigate  the  merits  of  this  anchoring 
device.  It  is  used  by  thousands  of  the  largest  concerns  in  the  country  and  is 
highly  endorse,d  by  every  user.  Stombaugh  Anchors  are  BORED  into  the 
ground,  which,  therefore,  is  not  disturbed.  No  digging  or  tamping 
necessary.  They  are  easy  to  install,  hard  to  displace.  Their  holding 
power  is  marvelous.  A  5-inch  anchor,  40  inches  in  the  ground,  holds  g.900 
pounds;  a  6-inch,  same  depth,  6,600  pounds;  an  8-inch,  same  depth,  g.ooo 
pounds;  other  sizes  in  proportion.  At  greater  depth  there  is  a  correspond- 
ing increase  in  holding  power. 

Because  Stombaugh  Anchors  are  so  durable  and  have  given  such  great 
satisfaction  some  concerns  think  they  are  expensive.  This  is  wrong.  The 
price  of  the  Stombaugh  is  one  of  the  features  which  have  made  it  so  popu- 
lar. Write  us  and  we 
will  quote  you  prices 
that  will  astonish  you. 
We  send  on  30  days' 
trial  and  pay  freight 
both  ways  if  not  satis- 
factory. 

All    supply     dealers 
carry  them. 

W.N. 

Matthews 

&  Bros., 

603  Carleton  BIdg., 
ST.  LOUIS. 


\9Wfrni 
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THE    OIV1.Y    HOUSE 

IN  AMERICA  MAKING  A  SPECIALTY  OF  ELECTRICAL  GLASSWARE. 


■Z'A'- 


\ 


CENTURY 


-2&-. 


WE  CARRY  GLOBES 
AND  SHADES  FOR 
ALL  KINDS  AND 
TYPES  OF    LAMPS. 


OPEN   AND    ENCLOSED 

OUTER  AND  INNER 

ARC  GLOBES. 


SEND  FOR  OUR  ILLUSTRATED 
CATALOGUE. 


THE  CENTURY  GLASS  COMPANY, 


BELLAIRE,  OHIO. 


SMALL  GENERATING  SETS  FOR 

MARINE  WORK  OR  SMALL 

ISOLATED  PLANTS. 

WE   MANljrACTUKE 

GENERATORS  and  MOTORS 

OF  ALL  KINDS  AND  FOR  ALL  PURPOSES. 

TRIUMPH  ELECTRIC  CO., 


'WE" 


CINCINNATI,  O. 


journals.      WB    PUT    IT   IN  ON  60 


thU8  mcreasiDg  your  production  and  saving  yau  money. 

THE  ECLIPSE  PULLEY  COVERING  CO., 

Phone  Central  2816.  1608-1 509  Ashland  BIk.. 

CHICAGO,   ILL. 


ta 


WESTERN    ELECTRiaAN 


April  26,  1902 


H'AXTED.    FOB   SAXE    and 

similar  WANT  COLUOIN  advrrlise- 
ments  (50  ivords .  or  iess).  Si. So  an 
inSfrtioTt ;  additional  words  jc  each. 
POSITIOX  WAXTED  advertist- 
ments  ijo  zt'ord.-i  or  Ussj,  ^/  00  an  in- 
sertion:  additional  luords  2c  trich. 


POSITION  WANTED. 

rusiliuii  de-lrt'tl  t>>  11  man  of  twelve  yeurs' 
experu-nco  in  \\w  h-U-pl'one  tmslni'ss;  Is  com 
iMjteiit  to  build  or  oi>enile  plants  or  mukc  and 
Install  the  -.wiU'hiK>ards  Htid  Instriinofnls.  At 
rtresent  i-mploved,  Imi  ul>he>  to  lind  employ- 
ment til  KuroiH.'.  Asia.  Africa.  Au>*tralla  or  some 
foreign  country.  A  desire  lo  see  forei^'ii  ttrrl- 
:orT  the  only  object  In  cban^lnt;  position,  and 
will  coDlrmct  for  a  niimlwr  of  years.  Addres.-. 
lUJ.V  jG,  care  Western  Kleciriclan,  010  Mar- 
quette Uldt:.,  Chicago,  III. 


POSITION   WANTED. 

I  will  l>eopen  for  cn^ugenient  as  superinten- 
dent of  eloctnc  plant  soon.  Have  good  practi- 
cal experience,  and  will  make  your  plant  earn  a 
dividend.  Would  exreci  to  have  entire  cUarge 
In  every  way.  Salary.  |ilOO  per  month.  Address 
ItOX  57.  care  Wotern  Klectrlclan.  510  Mar- 
quette Hld^..  I'hlciigo. 


WANTED. 


Man  with  engineering  experience  on  conduit 
and  cable  work  with  telephone  company.  .Stuit- 
age,  experience  and  salary  willing  to  start  with; 
college  graduate  preferred,  .\ddress  llox  58, 
care  W.-sii-rn  Electrician,  510  Manjuettc  Huild- 
Ing,  Chicago. 


WANTED. 


Man  with  engineering  e.vperience  on  over- 
head construction  with  telephone  company. 
State  age.  experience  and  salary  willing  to  start 
with;  colk'U'e  gntiiuate  jireferred.  .Vddress  llox 
59.  care  WestL-rii  Electrician,  510  Marquette 
Itulldins,  Chicaco. 


MOTORS  WANTED. 

60O    Volt    Motors,   from    two    to    fifteeu 
horse  power. 

ROSE  ELECTRIC  CO.,  St,  louis,  Mo, 

INSTRUMENTS  WANTED. 

VoU  meters  and  ammeters  of  reliable  manu- 
facture.    ROSE   ELECTRIC  CO..  St.  Louis,  Mo. 


FOR    SALE. 

One  hundred  tons  soft  sheet  steel  for  small 
armatures,  at  a  bargain.  WALSll'S  SONS  ^'t  CO., 
261  Washington  St.,  Newark,  N.  J. 


SECOND-HAND 

Dynamos  and  Motors. 

We  inTite  correspondence 

with  those  wishing  to 

buy  or  sell. 


SCHUREMAN  &  HAYDEN, 

140  S.  GIlDton  St.,  Chlcaio. 


PLACE     YOUR 

"Want"  and  "For  Sale" 
advertisements  In  the 

WESTERN  ELECTRICIAN. 

Immediate  Returns. 


regory: 

ELECTRIC  CO. 

■54-62  5.CLINT0N  5T.  CHICAGO 

Recognized    Headquarters   for    Dynamos,    Motors, 

Meters  and  Transformers  for  Immediate  delivery. 

FOR  SALE. 

ODellOk.  w.  Eddy  UaltUioIar.  VMi  volta. 

One  186  h.  w.  Thompflon  Ryan  M.  P.,  250  voltit. 

Ooe  oak.  w.  ThonriHon-Hou-ton.  2'iO  volte,  1163. 

OnelOOk.  w.  Oericral  Electric  MuUl|ir>)ar,  500  voltfl. 

Three 00  k.  w.  Oenenil  Elt-t'trlo  Multlj'olar.  r»00  voUb. 

OnD   C^k.  w.  TlK.m-ion-Hou^ton.  DR3,  600 volts. 

Two  took.  w.  Weattnu^houMO  Multipolar.  i::5voltH. 

One  100  k.  w.  Trhimjili  Multipolar,  W\  volt». 

Unft   KO  k.  w.  Triumph  Multipolar.  126  volts. 

One   80k.  w.  KcyBtone  Multipolar,  I25voltB. 

One  65  k  w,  Oei.erftl  Elc--tHc  Multipolar,  xafi  volts. 
LarKa  stock  o(  emaller  inachlnen. 
Send  for  our  Monthly  Bargain  Sheet  witb  net 

prices  on  machines  III  stock  at  our  works.     All 

apparatus  fully  guaranteed. 


BIDS  FOR  ELECTRIC  WORK. 

Sculod  proposals  will  be  received  on  or  before 
Mav  6,  oy  the  Slate  Hoard  of  Lun»'cy  Coni- 
mib'sloners,  for  ihc  tqulpment  of  the  bulldlnji 
of  the  State  .isyluin  for  the  l^^aIle,  at 
Pufblo.  Colo.,  wUli  u  complete  wlrlny  system 
for  elfclric  lltjhilnK  In  accordance  with 
plans  and  speclHcailoii>^  is.sued  by  the  t>oard 
of  commissioners.  Hlds  must  be  accom- 
panied with  CfriUled  check  for  $100,  and  the 
coiiiractor  will  l>e  reiiulred  tORlve  a  suri-'ty  bond 
for  00  ptTC^Dt  of  the  comraci  sum. 

Plans  aod  siu'i-Klcailons  can  bo  procured  at 
the  otiice  of  tliu  Secretary,  213  South  Union 
avenue,  Pueblo. 

E.  G.  MIDDELK.VMP, 
Secretary  Hoard  Commissioners. 
O.  r.  SELLS.  C'onsuHlnLC  Engineer. 


NOTICE 


PUEBLO,  COLO.  — Bids  for  the  elet-lrlcal 
work  at  Slate  Insane  .-Vfeylum,  opened  April  1st. 
are  lejerted.  Plans  and  specifications  have 
been  re-issueU  and  bids  will  be  received  at  the 
ollice  of  the  Hoard  of  Commissioners  of  the 
Asylum  for  the  Insane,  I'ueblo,  until  May  5th, 
next,  for  a  complete  wlrlntr  system  for  electric 
lighting  in  accordance  with  plans  issued  whicii 
may  he  secured  at  the  office  of  Mr.  O.  P.  SELLS, 
Consulting  Engineer,  101  Victoria .Vve.,  Pueblo. 


PHOTOGRAPHS 

Have  you  placed  any  Plants,  Ma- 
chinery, Etc.,  in  Of  near  New  York 
that  you  wish    photographed  ? 
G.  L.  THOMPSON, 

Special  Photographer,  1706  3rdAve.,New'York. 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

SEND  FOR  CIRCULAR  AND  PRICES. 

THE  LECLANCHE  BATTERY  CO., 

'    111  to  117  East  131sl  St.,  N.  Y. 


mm 

Vacation  Trips. 


Do  you  expect  to  treat  yourself  to  a 
vacation  trip  this  summer?  If  so,  write 
for  a  copy  of  the  WABASH  SUMMER 
TOUR  BOOK,  giving  a  great  variety 
of  attractive  summer  tours,  with  cost  of 
tickets  and  other  valuable  information. 
Write  us  about  any  trip  you  may  have 
in  mind. 

C  S.  CRANE,  a.  P.  A  T.  A., 
St.  Louis,  Mo. 

F.  A.  PALMBR.  A.  Q.  P.  A., 
97   Adams   St.,    Chicago,   III. 


f  I  M'CORMICK  TURBIHE. 


\i'A\: 


On  Vertical  or  Horliontal  Shaft. 
Especially  Adapted  for  Eleotrloal  Workk 

Olvei  a  higher  percentase  of  useful  affect  than  any  other  water-whari 

heretofore  made.    All  sizes,  right  and  left  hand,  are  built  from  patteriu  per- 
fected under  systematic  teats  fn  the  Holyoke  Testing  Flume. 

Parties  having  power  plants  which  are  unsatisfactory,  and  those  contei&t 

'  plating  the  Improvement  of  powers,  will  find  It  to  their  Interest  to  ooufai 

with  Of,  aa  we  are  wllllns  to  roarantee  reiulti  where  othera  bava  lallad.  M 

mattar  what  flMka  ««  turbloe  taaa  baea  !■  gaa.    STATB  RJBQUIRBnBNTf 

AND  SBND  FOR  CATALOOUB. 

MORGAN  SMITH  CO.,  York,  Pa. 


DETERIORATE.    ESTABLISHED    15  YEARS.  SOLD    BY   OGENTS    AND    DE 

U.S. METAL   POLISH 


'OLISHES  ALL  METALS.   8^^^ 


I  I  Geo.W. 

zas.E.Wfl-iHiHG 


^flMPLES     SENT     FRC 

tlOFFMAN 


CORLISS    ENGINES 


REBUILT  AND   READY. 


a4x(J0  Geo.  H.  Corliss, 
28x60  Lane  &  Bodley  Corliss, 
20x48  Harris  Corliss 
20x48  Wheelock  Corliss, 
18x42  Allis  Corliss, 


18x3G  Sioux  City  Corliss, 
10x42  Hamilton  Corliss, 
14x24  Cooper  Corliss, 
12x36  Hamilton  Corliss, 
12x36  Harris  Corliss. 


AUTOMATIC    ENGINES. 

16x32  Buckeye  Medium  Speed, 
14^x16  Rice  Automatic  High  Speed, 
14ixl5  Armington  &  Sims  Automatic, 
l.'i.\21  Buckeye  Medium  Speed, 
13x20  Russell  Medium  Speed. 


2  250  H.  P. 
Tube, 

1  66x18  Tubular, 

2  60x18  Tubular, 
6  60x16  Tubular, 

3  56x16  Tubular. 


BOILERS. 

Babcock   &   Wilcox   Water 


W.    W.   WHITEHEAD    COMPANY, 

DAVENPORT,  IOWA. 


CORLISS  ENGINES. 


26x48  AlUs. 
22i<8  Harris. 
18x42  AlUs. 
14x36.  Bates. 

MEDIUM    SPEED    AUTOMATIC. 

1  300  H.  P.  Buckeye,   style  B. 

2  300  H.  P.  17x30  Williams. 

HIGH   SPEED   AUTOMATIC. 

13x12  Idonl. 
12X13  Ball. 
12x18  Taylor. 
10x10  Ideal. 

7x  9  New  York  Safety.  c 

10x12  Erie    City. 

AVrite  for  our  new 

ILLINOIS     MAINT 

E.  H.  CHENEY,  Manager. 


RAILWAY    GENERATORS. 
2  176  K.  W.  Edls6n    bipolar. 

1  150  K.  W.  Triumph. 

2  100  K.  W.  Edison   bipolar. 

ALTERNATORS. 
4  100  K.  W.  WestlnghouBC. 
2  120  K.  W.  Slattery. 
1    60  K.  W.  General   Electric. 

1  50  K.  W.  National. 

UO-VOLT    GENERATORS. 

2  65  K.  w:  Jenny. 

2  60  K.  W.  Thompson-Ryan,    10    poles. 
I  60  K.  W.  Siemens  &  Halske. 
1  60  K.  W.  Thomson-Houston. 
1  60  K.  W.  Western   Electric. 

Price  List  No.  49.  just  out. 


ENANCE    COMPANY, 

204  Dearborn  St.,  CHICAGO. 


BUY 


Your  Electrical  Books  of  the  Electrician 
Publishing  Co.,  Suite  510  riarquette 
BIdg.,  Chicago.  You  will  save  TIME  and 
MONEY  by  doing  so 


jgo2 


for  home  study  and  practice  In  the  art  of  fAe- 
chanical  Drawing  for  £ngineers,Machinlsts. 
Electricians,  Metal  'Workers  and  all  iat^^. 
ested  in  Drafting  for  shop  practice,  and  /. 
has  been  prepared  In  plain  practical  /O* 
language,  and  illustrated,  by  the  au-v^-^' 
thor    of    "  Hawkins'    Educational/      - 

Works."      The  book   is  divided /./   Enclosed  find 

Into  28  diffferent  subjects  which  comprise  the  fundaniental  prin-/<oy>T-        n   //  f 

ciples  of  drawing,  each  heading  being  thoroughly  treated.  /_->*/  IwO  Dollar SjjQT 
There  are  310  pages,  300  illustrations  and  diagrams.  The  book  xO  _,,»■  i  L;*  „.,  ^/„„^^ 
is  handsomely  bound  in  green  cloth,  gold  edges  and  titles,  ^  /  WfyiCfPSfPtp  me  asonce 
size  7  X  ioJ4  in.,  printed  on  Tine  paper.  Upon  receipt  oiy^/'g„g  ,^^^  gf  Hawkins^ 
$2thebook  will  be  sent  to  any  address  prepaid,  money//°-  ""^  ^"Pj  °J  "^^^^^"^ 
returned  if  not  as  represented,  order  today;  see  orderX  >/  Mechanical  Drawing. 
coupon.  /  / 

$-->        THEO.  AUDEL  &  CO.      //!!,''"" 

Price^  Educational  Book  Publishers       /  /  ''''''''"' 

63  FIFTH  AVE.,     NEW  YORK^/. ^ 


CHICAGO    EDISON   COMPANY  REPAIR   SHOPS 


76    MARKET    STREET,   CHICAGO.       TELEPHONE    MAIN    1280. 


Machine  and  Carpenter 

Work  of  All  Kinds 

Correspondence    Solicited. 


OPEN    DAY   AND    NICHT. 

FIRST-CLASS    EQUIPMENT   THROUGHOUT. 


Dynamos  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instruments. 


April  26,   1902 
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G.  I.  CO.'S 


PARAGON 


WRITE    FOR    BULLETIN    No.     162. 


B 
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E 

0 

S 

T 

N 

K 

FANS 


NO 


NOISE 
TROUBLE 
REPAIRS 


MANUrACTURCD  ST 


GENERAL 

INCANDESCENT 

ARC  LIGHT  CO. 

NEW  YORK,  U.  S.  A. 

erricEs  in  all  ukRoc  ciTica  of  thc  u.  ■ 


50,000  Subscribers 


in  Chicago  enable 
you  to  reach  a 
world   of   people  by 

Telephone 


and  the  cost  is 
trifling.  Business 
and    Residence. 


CHICAGO    TELEPHONE.     CO. 


203  Washington  Street. 


96  State  Street. 


STORAGE  BATTEBIES 

Lighting  Ptanis,  Railroad 
Cars  and  Buiidingsm 

FOR  AUTOMOBILES  #  POWER 
THE  ONLY  BATTERY  FOR  PRACTICAL  PURPOSES. 

WE    MAINTAIN    AND    GUARANTEE 
ALL  OF  OUR  LINES  OF  BATTERIES. 

ESTIMATES  FURNISHED  FOR  ANY  CAPACITY. 


United  States  Accumulator  Co., 

951  HARQIJKTTE  BUIL,DIW«,  CHICAOO. 


BOOKS. 


BUY  YOUR  BOOKS  FROM  THE 

ELECTRICIAN   PUBLISHING  COMPANY, 

510  MaroueHe  Bldg..  CHICAGO 


RELIilNCE 

fi^ElVERATORS 
AN1>  MOTORS. 


SEND      FOR   ,  BULLETIN. 


RELIANCE   ELECTRIC 
COMPANY, 

MILWAUKEE,  -  WIS. 

AGENTS  WANTEB  EVERYWHEBE. 


WE  BUY  OLD  BELTS 

OR  5CRAPS,  ANY  5IZB  OR 
CONDITION. 

WE  CLEAN,  REPAIR  AND  RENEW 

OLD  BELTS. 
LEATHER  PRESERVER  MFQ.  CORP. 

27  W.  MONROE  ST.,  CHICAGO. 


THE     ACME 

TELEPHONE      PAY     STATION 

is  the  pinnacle  of  success   in   tlie  construc- 
tion of  coin-signaling  ajiparatus. 


a> 


It  is  scientitically  and  nieciKink'ally  cor- 
rect in  principle  and  constnifiion. 

It  Is  perfectly  automatic.  The  iiyer  has 
nothing  to  do  but  deposit  his  money. 

It  is  secure  against  mistalies  and  attempts 
at  fraud. 

Signals  are  loud,  distinct,  unfailing  and 
unmistaliable. 

The  Acme  Pay  Station  is  put  out  in  a 
number  of  convenient  and  attractive  si.\les, 
suited  exactly  to  the  particular  need  of  the 
place  or  purchaser. 

It  is  the  lowest  in  jirice  of  any  pay  station 
ever  offered. 

THE  ACME  PAY  STATION  CO., 

LUDINCTON,  MICH.,  U.  S.  A. 


When  in  search  of  a 
position  advertise  in 
the 

Western  Electrician. 


THE   ALTON'S   ENGINEER. 

IpYOTT  ■Wll^r.  SEND  THE  ADnHESS 

OF  A  PERSON  "WHO,  "WITHlIs'  A  YEAR, 

■will  have  use  for  tse  cuicago 
&  Alton  Railway 


(TERRITORT  COVERED  OTTTLINEDIN 
ABOVE  MApl.  WE  V\'ILL  MAIL  TO  YOTJ 
A  PICTtJRE,  -t'/aXa  IKCHES.  OF"  ThB 
ALTON*."^  En^GHNBEK.  If,  IN  AnUI- 
TION.  YOTT  WILL  TELL  TJS  IN  TVHAT 
PtTBLIO.A.TION  YOU  READ  THIS  AD- 
VERTISEMENT, "WE  WILL  SEND  TO 
you  A  PAMPHLET  ABOUT  THE  BIG- 
GEST CAMERA  IN   THE  WORLD. 

Geo.  J.  Charlton. 

Ohnbrac   Passen'obr   Aognt,  Chicaqo  <& 

Alton  Railway. 

OHZQAGO,  IX.UNOIS. 
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MULTIPLE    SWITCHBOARDS 


STERLING  ELECTRIC  OOMPANY, 


Main  Office  and  Factory, 
LAFAYETTE,  IND. 


Branch  Office,  1260  Monadnocic  Block, 
CHICAGO. 


Success 

Comes  only  to  those  telephone  exchanges  which  usetht 
BEST  material.  If  you  use  our  goods  success  is  assured. 

We  can  supply  EVERYTHING   USED  WITH  TELEPHONES. 

No  order  too  small  for  attention  or  too  large  for  our 
capacity.  Rapid  deliveries  our  rule  and  each  order 
filled  with  care.    Large  stocks  always  on  band. 

Telephones,  every  style  and  grade.  Long  and  short 
backboards.  Elegant  tlnish  and  design.  Prices  that 
will  suit.  Hard  rubber  receivers.  Oak  or  walnut  wood- 
work. New  Ideas  in  magneto  bells.  Each  instrument 
guaranteed. 

All  kinds  of  telephone  supplies.  Kew  parts  for  old 
telephones.    Double-pole  receivers. 

Electricians'  tools.  Lightning  arresters,  carbon  and 
fuse.  Extension  bells— standard  and  bridging.  Circuit- 
closers.  Transmitters  of  various  styles.  Repeating 
colls,  Induction  colls,  construction  material  of  all  kinds. 


No.   1  .     Desk  TelaoHon*- 


WBITE  FOB  CATALOeVE* 


CentralTelephone  &  Electric  Co., 

909  MARKET  STREET.  ST.  LOUIS.  MO, 


Cool 
Colorado 


Colorado  in  Summer  is  ttie  most  delight- 
ful place  on  earth.  Its  climate  is  simply 
incomparable,  while  its  magnificent  moun- 
tain scenery  is  said  to  e.xcel  the  Swiss  Alps. 

There  are  many  attractive  resorts  in 
Colorado,  some  right  in  the  heart  of  the 
Rockies  and  others  along  the  foot-hills. 
Every  taste  and  every  purse  can  be  suited. 
Shall  we  send  you  a  copy  of  our  beautiful 
book,  "Picturesque  Colorado?"  Sendthree 
cents  in  stamps  to  prepay  postage  to 

T.  E.   FISHER,   Gen.  Passenger  Agent, 
Colorado  &  Southern  Railway, 

DENVER,  Colo. 

p.  S.— Ourother  handsome  books.  "  Resorts  In 
PUtte  Canon"  and  "Colorado  Beauty  Spots,  '  sent 
for  three  cent,.  T.  E.  F. 


On  receipt  of. 

10  CENTS 

We  will  send  you  a 

ffestera  Etetrician 
Mooiilit  SclieJiile 

FOR  1902. 

Every  Lighting  man  should 
have  one. 

ELECTRICIAN  PUBLISHING  CO., 

Suite  510  MarquetU  BIdg..  CHICAGO. 


The  Telephone  Company  of  America 

Long  Distance,  Central  Energy  System. 

The  only  up-to-date  lOo  per  cent,  system,  full  patent 
protection. 

The  only  first-class  system  at  a  cost  admitting  of 
no  competition. 

The  only  system  that  can  be  supplied  to  the  public 
at  two  cents  per  call. 

The  only  system  that  can  be  installed  in  every 
house,  office,  mill,  shop  or  other  place  of  business  at 
two  cents  per  call  and  insure  shareholders  a 
handsome  profit  on  their  investment. 

The  aim  of  the  Telephone  Company  of  America 
is  to  place  a  telephone  in  every  house  and  place  of  busi- 
ness and  to  limit  the  charge  for  its  use  to  two  cents 
per  call,  the  same  as  for  sending  a  letter. 

Installation  on  this  plan  admits  of  no 
competition. 

By  this  system  the  telephone  service  will  be  in- 
creased to  twenty  times  its  present  volume,  its  value  to 
investors  will  be  many  times  greater  than  that  of  any 
other  system,  while  the  cost  of  service  to  the  public  will 
be  only  two  cents  per  call,  or  one-third  the  lowest 
present  rates. 

The  central  office  and  station  telephone  apparatus 
are  of  the  highest  excellence  in  quality  and  appearance. 

For  particulars  write  or  call  at  the  office  of 

THE   TELEPHONE  COMPANY  OF  AMERICA 

719-72!  Thirteenth  Street  N.  W.,  WASHINGTON,  D.  C. 


KOKOMQ  TELEPHONES 


\A/III  Sa-tlsfy  YOU. 

NOTHING  IN  FRONT  OF  THIM. 
Writ*  us  for  yarticalai*. 

KOROMO  TELEPHONE  &  ELECTRIC  MFC.  CO., 

iS:  KOKOMO.  IND. 


Continental  Telephone  Construction  Co. 

GENERAL  CONTRACTORS  FOR  TELEPHONE,  ELECTRIC 
LIGHT,  HEAT  AND  POWER  PLANTS. 

TACOMA  BLDC,     CHICAGO. 


2  BATTERY  GALL  TELEPHONES  $5.50 

GOOD  FOR  600  FEET. 
METALLIC  LINE  F0R  INTERIOR  USE. 

2  MAGNETO  CALL  TELEPHONES  $8.50 

GOOD   FOR    3    MILES. 

SINGLE  IRON  WIRE  FOR   PRIVATE  LINES, 
BATTERIES  ARE  INCLUDED. 

FARR   &    FARR, 

110  W.  JACKSON  BLVD.,        CHICAGO. 


MECHANICAL 

En|;ineer3  interested  in  electricity  shovld  send  (or  our  100-page 
Catalogue  (mailed  free  to  any  address).  Any  electrical  book  pub- 
lished sent  prepaid  on  receipt  of  price. 

ELECTRICUN  PUBLISHING  CO..  •  510  Marquette  BIdg.,  Chicago. 
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KELLOGG 

SMALL        EXPRESS       SWITCHBOARDS 

ARE  BUILT  WITH  as  MUCH  CARE,  AND  TESTED  BY 
the  SAME  EXPERTS  as  THEIR  LAROEMULTIPLE  BOARDS. 

KELLOGG    TELEPHONES 

ARE  JUST  AS  GOOD  AS  KELLOGG  SWITCHBOARDS 
AND  THEY  HAY  P.  TRANSMITTERS  THAT  WE  NOT 
ONLY    GUARANTEE    BUT    CAN     PROVE    BBTTBR 
THAN  THE  "BELL  SOLID  BACK."  Write  for  Bulletins. 

KELLOGG  SWITCHBOARD  &  SUPPLY  CO. 
229  SOUTH  GREEN  STREET,    CHICAGO. 

INTERNATIONAL       LONG  SPRINGS 


KEY 


(PATtNTCO) 


PRICE  ON  APPLICATION. 


avoid  breaking. 

DOUBLE  MOUNTING 

Saves  key  shelf  space. 
Requi  es  one  key  cable  only. 

Especially  adapted  for  large 
multiple  and  trunking 
boards,  wiiere  thie  proper 
number  of  keys  on  small 
key  shelf  is  desirable. 

GERMAN    SILVER    SPRINGS. 
PLATINUM  CONTACTS. 

TELEPHONES  gir/r^'tof-dif 
^r^'un'^fns  SWITCHBOflBDS 

FOR  ANY  SIZE  EXCHANGE. 


INTERNATIONAL  TELEPHONE  MFG.  CO,, 

HARRISON  AND  CLINTON  STS.,  CHICAGO,  0.  S.  A. 
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EUREKA  CENTRAL    ENERGY 


SWITCHBOARD  ^TELEPHONE 


APPARATUS 


QOIMI 


POSSESSES 

THE    BEST    PRINCIPLES 
and  ELEMENTS  THAT  LEAD  to  SUCCESS. 
Don't  Overlook 
Your  Interest. 


No.  135  C.  E. 


INVESTIGATE!!! 

Send    for  Catalog 
and  Samples. 

Get   Our    Prices 
Before  Buying. 


A    "We  Can  Show  Ton  Apparatus   That    is  a  Tear  in 
Advance  of  Our  Competitors, 

I  EUREKA    ELECTRIC    CO., 


143-149  S.Clinton  Street, 
CHICAGO,  U.  S.  A. 


^ 


No.  136  C.  E.,  Open. 


IN 


LEIGH  FOUR-PARTY  LIKE  SELECTIVE  SIGNALING  SYSTEM. 


Our  Instruments  work  perfectly. 

They  need  absolutely  no  adjustment  for 
any  line  condition. 

No  relays  or  springs  to  gel  out  of  order. 

Do  you  know  ttiat  you  can  give  satisfac- 
torily low  rates  only  with  perfectly  working 
party  lines? 

The  saving  in  line  construction  and 
switchboard  apparatus  is  enormous  ! 

Low  rates  mean  doubling  your  patron- 
age and  increased  revenues  and  dividends. 
It  is  to  your  advantage  to  use  party  lines. 
This  is  no  step-by-step  system,  and  our 
'phones  operate  with  power  generators  or 
pole  changers.  Well  adapted  for  small 
exchanges.  Particulars  and  estimates 
furnished  on  application. 


WRITE  ALSO  ABOUT  OUR 
SIMPLEX  TOLL  COLLECTOR. 
SAFE -SIMPLE- DURABLE. 


METBOPOUTAN  TELEPNONE  AND  ELECTBIO  CO., 

76    FIFTH    AVENUE,    CHICAGO. 


THE  STROMBERG-CARLSON 
TILEPHONE  MFG.   CO. 
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70-82  W.  Jackson  Boulevard, 
CHICAGO,  ILLS. 


Telephone  Troubles 

ARE  UNKNOWN  WHEN  OUR 

CENTRAL  ENERGY  SYSTEM 


No.  34  Central  Energy  Telephone, 


Is  Installed  in  Your  Exchange. 

IT  REPRESENTS  THE  HIGHEST  TYPE  OF  MODERN 
TELEPHONE  APPARATUS  AND  IS  PERFECT 
IN  EVERY  DETAIL. 


The  Only  Perfect  Party  Line  Selective  Ringing  Tele- 
phones.   Write  for  Descriptive  Circular. 

AMERICAN  ELECTRIC  TELEPHONE  CO., 

36-58  W.  Jackson  Boulevard,        CHICAGO,  U.  S.  A. 


PROTECTION 


You  have  a  great  head  if  you  have 

THE  MOON  FUSE 
TERMINAL  HEAD. 

Connect  it  on  your  telephone  line  and  it  speaks  for 
Itself. 

No  cross  talk  In  your  cables  or  from  your  patrons- 
It  arrests  high  potential  currents  with  ail  the 
assurance  of  a  Chicago  poKc^itan,  and  with  the  assur- 
ance of  all  the  exchanges  where  it  haslong  been  in  use. 
It  knows  its  business,  and  does  It  thoroughly. 
Catalogue  and  prices  sent  on  demand. 


THE     MOON 

47-49  So.  Canal 


MFC.    CO., 

St.,   Chicago. 
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BALL 


CHICAGO  OFFICE: 

1526  Monadnock  Building. 


ENGINE 


imgiime:   CO., 

ERIE,   PENNSYLVANIA. 


The 

Pioneer 

Limited. 


Famous 
Train 
of  the 
World. 


Chicago— St.  Paul— Minneapolis 

VIA 

The  St.  Paul  Road. 

(Cbicago,  Milwaukee  li  Si.  Paul  Ry.) 

Equipment  and  Service 
Unequaled. 

Time  tables,  maps  and  iaformatioD 
furnished  on  application  to 

F.  A.  MILLER,  General  Passenger  Agent, 
Chicago,  III. 


HIGH-GRADE 


JEFFREY  "^CHAINS 


FOR  CATALOGUE, 


THEvJEFFREYNlFG.  CO 
CCLUMBUS,OHIO. 


Graphite  Brushes 

That  have  been  fully  tested  and  proved  superior  to  any  In  the  market. 
We  shall  be  pleased  to  send  sample. 

JOSEPH  DIXON  CRUCIBLE  CO.,    -     Jersey  City,  N.  J. 


DELEGATES 


AND    THOSE    WHO 
WILL    ATTEND    THE 


Electric    Light    Convention, 

Cincinnati.    May    20-22.    1902. 


WILL     FIND     IT     TO      THEIR 
ADVANTAGE  TO  TRAVEL  VIA 


"Big  Four  Route" 

THROUGH  SLEEPERS 

FROM 

CLEVELAND.    CHICAGO. 
ST.    LOUIS.     PEORIA. 


For  full  information  and  particulars  as  to  rates,  tickets,  limits, 
etc.,  call  on  Agents  "Big  Four  Route," or  address  the  undersigned. 


WARREN  J.  LYNCH,  Gen"l  Pass.  &  Ticket  Agt.  I 


W.  P.  DEPPE.  Asst.  G.  P.  &  T.  A.  ) 

J.  C.  TUCKER..  G.  N.  A.,  234  CioLrk  Street,  Chico.go. 


Cincinnati,  O. 


ENGINES 

VERTICAL  AND  HORIZONTAL. 
AUTOMATIC  AND  THROTTLING. 
DELTED  OR  DIRECT  CONNECTED. 

GUARANTEE   PERFECT    REGULATION    FOR     ELECTRIC     LIGHTING 

AND    POWER   SERVICE   FROM    2   HORSEPOWER 

TO   50  HORSEPOWER. 

W.  BAYLEY  &  SONS  CO., 

niLWAVKEE,    WIS.,  V.  S.  A. 


SAMSON  TURBINE 

UPRICHV  AND  HORIZONTAL 

FOR 

ELECTRIC  POWER  and  LIGHTING  PLANTS. 

SPECIAL  FEATURES: 
High  Speed  and  Efficiency.     Great  Strength.    Balanced 
Gate.    Close  Begolation  and  Steady  Motion.     Great  Power  in 

limited  penstock  room.  Special  attention  given  to  designing  for 
difficult  situations.  Write  for  pamplilet  I,  stating  your  Head  and 
Power  required. 

JAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.  S.  A. 


Low  Rates 
West 


From  Chicago  to 


C\f\  Helena,  Butte, 


Ogden  and 
Salt  Lake 


^30 

$30   50  Spoka 

^33.22  LOS  AngetT' 

San  Diego, 
Portland,     Seattle,    Tacoma,    Van- 
couver, Victoria,  etc. 

Daily  during  March  and  April,  Tourist 
Sleeping  Cars  every  day.  Personally 
Conducted  Excursions  Tuesdays  and 
Thursdays.  Tor  descriptive  pamphlets 
and  full  particulars  apply  to  your  nearest 
ticket  agent  or  address 

CHICAGO  &  NORTH-WESTERN  RY. 


461  Broadway,  -  New  York 
601  Cbcs't  St.,  Philadelphia 
368  Washington  St.,  Boston 
30!  Main  St.,  -  -  Buffalo 
212  Clark  St.,     -     Chicago 


435  Vine  St,  -  Cincinnati 
507SmitlifieldSt.,Pitlsbure 
234  Superior  Sl„  Cleveland 
17  Campus  Martins,  Detroit 
2  East  KtDg  St.,  Toronto,  Oat. 


Book   Orders 

GIVEN   PROMPT  ATTENTION. 

Electrician  Publishing  Co., 

Suite  510  Marquette  BIdg..  CHICAGO. 


MONON  ROUTE 


LUXURIOUS  PARUOR  ANDOININO 

CARS    BY     OAY. 

PALACE   SLEEPING  AND  COMPARTT- 

NIENTCARS     BV     NIGHT. 

6    -TRAINS     DA.IUY    BETWE&N 

CHICAGO  AND  THE   OHIO  RIVER 

WHM-DOEL  rRAHKJ.aEEDj)[>n.nutAa>    CKASHftOCKWEU 

""  " °"' ^  "<■"         CHI  CACO  .         '*""  '""" 


TO 
THE 


GREAT  NORTHWEST 


The  Wisconsin  Central  Ry.wlll  take  you  there 
in  proper  shape.  Daily  trains  at  convenleDt 
hours  leave  Chicago  from  Central  Station,  12th 
St.  and  Park  Row  (Lake  Front),  for  St.  Paul, 
Minneapolis,  Ashland,  Dululh  and  the  North- 
west. Pullman  Sleepers  are  attached,  and  meals 
In  dining  cars  are  served  a  la  carte.  Nfarest 
ticket  agent  can  give  you  further  Information. 

JAS.  C.POND, 

Gen'l  Pass.  Agent, 

Milwaukee,  Wis. 


REG.TRADE  MARKS     JhE  PHOSPHOR  BRONZE  SMELTINGCO.IIMITED, 

2200   WASHINGTON  AVE.,PHILADELPH1A. 

,)      "ELEPHANT  BRAND  PHOSPHOR-BRONZE" 
'1NG0TS,CASTINGS,WIRE, RODS,  SHEETS,  ETC. 

9/w^j/un3iorv^,."  — DELTA    METAL 

/X      "^         CASTINGS,  STAMPINGS  AND  FORGINGS 

^  ORIGINAL  AND  SoLeMaKERS  IN  THE    U.S.    I 
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CEDAR    PDLES 

LINDSLEY  BROTHERS  COMPANY   WHOLESALE  PRODUCERS 

MENOMINEE, MICH.  PORTLAND,  OREGON     &  SPOKANE. WASH.    50-FDOT    TO  BO-FOOT    POLES    OUR  SPECIALTY 


HOLD  YOUR  POLE  ORDERS 

UNTIL  YOU  HAVE  GOTTEN  OUR  PRICES.     DON'T  FOR- 
GET TO  ASK  REGARDING   OUR   TROLLEY   TIES   ALSO. 

MALTBY  LUMBER  CO.,  Bay  City,  Mich. 


CEDAR  POLES,TIES,  POSTS,ETC. 

A  complete  stock  of  these  commodities  con- 
venient for  immediate  shipment.  It  will  pay 
you  to  favor  us  with  your  inquiries 


SUCCESSORS  TO 
THE  PORTER-MORSE  CO. 


THE  MORSE  CEDAR  CO. 


PRIN'CIP.VL  OFFICES, 
S.\CINaW,  MICU. 


POLES. 

WHITK  OEDAR. 

IDAHO  CEDAR  IP  to  son. 


BERTHOLD 
&  JENNINGS, 

8T>  LOUIS. 

Chemical  Building. 


CROSS 
ARMS. 

LONG  LEAP 

PINE  AND  FIR. 


BUY  YOUR  POLES  FROM  FIRST  HANDS-THE  PRODUCER. 

D.  M.  FULMER  LUMBER  CO.,  Florence,  Wis. 


CEDAR  POLES. 

Piling  and  Street  R.  R.  Ties. 

C.  H.  WORCESTER  CO., 

MARINETTE,  WIS., 

Productrs  and  Wliolesalers  of  White  Cedar  Products. 

Write  for  a  copy  of  our  TELEGRAPH  CODE  FOR  CEDAR  PRODUCTS 


«  KlICE    t    SPECUITY    OF 


lone  LEIGTKS    TO   80   FEET. 


CEDAR  POLES 


YARDS  AT: 


s„P.E,TSM..Eo,»ECTF«oM  CARNEY  BROTHERS  COMPANY,  —r  :. 


POLES,  TIES,  POSTS. 


THE  PORTER  CEDAR  CO., 
SAGINAW,   MICH. 


PRODUCERS.         We  want  your  inquiries  always. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Larg.  Stock  Contiantly  en  Htni. 


Poles 


R.  H.  lEAVITT,  GAPRON,  ILL., 

MANUFACTURER  OF 

CROSS  ARMS,  PINS  and  BRACKETS. 

IM-inch  Oak  Pins,  painted,  at 
S6.00   Per  1,000,  Net. 

If  you  have  not  bought  of  us  before  give  us  a  trial. 


POLE  DEALERS  ADVERTISING 
IN  THE  WESTERN  ELEC- 
TRICIAN OBTAIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEJI  IN  TOUCH  WITH 
ACTUAL  BUYERS  OF  POLES. 
TRY  A  CARD. 


THE  NORTON  INSPECTION  BUREAU. 

E.  C.  NORTON,  Manager, 

Inspectors  of  Telephone  and  Railroad  Supplies, 

ESCANABA,  MICH. 

Let  ns  inspect  your  poles  and  ties  before  they  are  shipped  and  insure 
you  first-class  material.  We  can  inspect  this  material  cheaper  than  you 
can  do  it  for  youiielvts.    Write  m. 


Central  Manufacturins:  Go. 


Yellow  Pine, 
Cross  Aims, 
Loosst  Flss, 
OaK  Flos,  Electrical  Ucnllines,  Oali  Brackets. 

LARflB  ATOCKB  ON    HAND. 

Deuvered  prices  quoted,  F.  O.  B.  cars,  your  city, 
in  any  quantity. 

^r-WRITB     us. 

RED  CEDAR  PILING,  POLES  AND 
POSTS,  all  lengths.  J.  P.  MEREDITH 
CEDAR  CO..  Memphis,  Teim- 


POLES 


W.  C  STERLING  ft  SON, 

MONROI,  MICH. 


TIES. 


EleTtn  Pole  Tardi  In  UlcbleoB. 

WbolesM*  Prodaoera  f«r  M  raata. 


CEDAR 


POLES 


WRITE    FOR    PRICES. 

KELLOGG  SWITCHBOARD  and  SUPPLY  CO., 

229  So.  GREEN  ST., 

CHICAGO,    ILL. 


*1Pa?<X^W;^  (M^^^fjoMju  l!^^^^^x^^ftV  ^MrcJ  ^ 


YELLOW  PINE  OCTAGONAL  POLES. 

THE  BEST  POLE  FOR  ELECTRIC  LIGHT  PLANTS. 

THE  STANDARD  POLE  &  TIE  CO.,  44  BROAD  SL,  NEW  YORK. 


Send  list  of  requirements 
for  quotations  to 

W.  H.  ANDERSON  &  SONS, 

16  MicOMi  St.,  Detroit, 

Manufacturers,  Tools  and  Iron  Work  for 
Telephone  and  Kailway  Construction. 

IT'LL  Pay  You  Well. 


M.KLEIN    &   aON. 


LINE  BUILDERS'  TOOLS. 

Our  Tool  Book   tells    about   them. 
11  is  of  interest  to  all  linemen.  Get  a 
copy  now,     FREE. 
Headquarters  for  Linemen's  Tools. 


CHICAGO    ILL. 


CEDAR  POLESandTIES 

WRITE     FOR     PRICES 

E    E.NAUGLE   TIE    CO. 

135    ADAMS   ST.     CHICAGO. 
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Westinghouse 

Type  D 

Switches 

are  designed  with  a  liberal  allowance  for  over- 
load,   and  substantially   built  with   the   care 
fljj  that  makes  Westinghouse  apparatus  eminent. 


Write  for  Illustrated  Booklet. 


Westinghouse  Electric 

and  Manufacturing  Co.,  Pittsburg,  Pa. 

Sales  Offices:     New  York,  Atlanta,  Dallas,  Boston,  Buffalo,  Chicago,  Cincinnati,  Los  Angeles,  Cleveland,  Detroit,  Minneapolis,    Philadelphia,  Pittsburg, 
St.  Louis,  San  Francisco,  Syracuse,  Seattle,  Washington,  Denver,  Mountain  Electric  Co.    Canada,  Ahearn  &  Soper,  Ltd.,  Ottawa. 

Mexico,  Q.  &  O.  Braniff  &  Co.,  City  of  Mexico. 

85rl 


The  Telephone  Hand  Book, 
New  Dynamo  Tenders'  Hand  Book, 

Bell  Hangers'  Hand  Book, 
Incandescent  Wiring  Hand  Book, 
Electric  Transmission  Hand  Book 

Comprise  the  famous  Western  Electrician  Hand  Book  Series. 
Price,  by  mail,  postage  prepaid, 

$1  A  VOLUME. 

Electrician  Publishing  Co., 

510  Marquette  Building,  Chicago. 
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he  Latest 
mprovement 

of  a 

highly  developed 

specialty. 

Nature's  gentle  zephyrs 

are   no 

better 

than  the   breezes 

produced 

in  a  room 

furnished  with  a 

Wood       Revolving  Fan 

By  Fort  Wayne  E  ectric  Works, 

Fort   Wayne,   Indiana. 

NEW  CATALOGUE  OF 

ELECTRICAL  BOOKS, 

You  Ought  to  Have  One.    Sent  Free  on  Request. 


i: 


ELECTRICIAN  PUBLISHING  CO., 

610  MARQUETTE  BUILDING,  CHICACO. 
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«*GOFustwiiiEjiiiFG.cii.!YULCANIZED  FIBRE. 

Highest  grades  for  electrical  insulation  and  mechanical  pufpous,  in  sheets, 
lubes,  rods  and  special  shapes.     Catalogues   and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -    Wilmington,  Dei. 

THE  FRANKLIN  NIODEL  DYNAMO 

10  Volts,  5  Amperes. 
Shunt  or  Series  Winding. 

W0  furofsbaU  Castings.  Punchings  and  MatorlaU  1q 
sets  with  Blue-prlnis  and  Dlrecllons. 

To  the  electrical  stiident,  amateur  or  Ingenious 
peffion  these  macblues  are  ol  the  greatest  interest,  as 
they  furniiib  practical  experience  in  coustructioa  and 
wlndtDg. 

iCAOOF08.WIReAMFC.CO.,  I        ^  WHITE  FOR  DYIiAMO  CIUCULAR  MO.  16. 

:::  :'.;:r.;':;.";..-;—        PARSELL  &  WEED,  129-131  West  3lsf  St.,  New  York  City.  | 


rai*  Wtr#.  F«*e  I.|nlia, 
Tel«>phoae  Fatt««. 
ITdb*   lllortc*. 


CH 


■,":r^>^'S"-BHSLYI? 


N  CANAL 
CHICAGO 


USA       '  ';■..■„ 


1  Black  Diamond  File  Works  i 


Hi 


Eat.  1883. 


IBC  18*5. 


Twslve 
Medals 
Awarded  at 
Inlernallonal 
Expositions 


Special 
Prize 

Gold  Medal 
at  Allania, 
1895. 


OIK   e001'<H  ,VRK  OK  I4JLI.K  IX   KVKUY  HEADING  HABDWABIS 
HTUIIE  IN  THE  ITNITKW  MTATEM  AND  CANADA. 

G.  &  H.  BARNETT  COMPANY 

PHILADELPHIA,  PA. 


CROCKER-WHEELER  CO 

MANUFACTURERS 

AND 

ELECTRICAL    ENGINEERS. 


THE    SUCCESS    OF    OUR    MOTORS    IS    DUE    TO 

CAREFUL   DESIGN 
GOOD  MATERIALS 

SUPERIOR  WORKMANSHIP 
RESULTING  IN 

SATISFACTORY  SERVICE 

INVESTIGATE    OUR    MOTOR    APPLICATIONS. 


Branch  Offices    and    Representatives  In   all  Principal   Cities 
will   assist  you  to  do  this. 


MAIN    OFFICE 
AND    WORKS: 


AMPERE.  N.  J 


NEW    NATIONAL    CODE 

"I  XL" 

Triple     Braided    Weatherproof 
and  Slow  Burning  Wire. 

COMPLETE   STOCK   ON    HAND. 


St.  Louis  Electrical  Supply  Co., 


ST.   LOUIS. 


estem  Declridan 


Vol.  nx.     $3.00  Pu  *WM.  S6f.rn'«i^;^^'-of!g.ss,^       CHICAflO,  MAY  3,  1902. 


Entered  &t  Cblcago  Postoffice  «s  lA  l^emv   a   Pabv  Vfl      10 

maU  mfttt«r  of  the  s«0OQd  claea.  IU_  WEITS  A  yUPTt  HUi    IQ, 


SIMPLEX 


INSULATED 
WIRES   AND   CABLES. 


RUBBER  COVERED.  WEATHERPROOF.  UNDERGROUKD  AND  SUBMARINE. 


WESTERN   SELLING   *GCNT, 

H.  R.  HIXSON, 

I  l37Monadnock  Block.  CHICAGO 


Simplex  Electrical  Company, 


75-81   Cornhlll,  BOSTON,  MASS. 


^ON'^ 


1889— Paris  Exposition, 
medal  for  Bnbber  Insulation. 
1893-lVorld's  Fair, 
.     SEedal  for  Bnbber  Insulation. 


TIMDSMMC 


THE  STAXDAKB  FOK 

BITBBEB  IBfSirLATION. 

Sole  Manufacturers  of 


Okonite  Wires,  Qkonite  Tape,  Manson  Tape,  Candefe  *"«?'•  Wires. 
THE  OKONITE  CO.,  Ltd. 

H."o!.™nS-  ch"e'",-. !-  ""'ser*.        253  Brojilway,  New  York. 


6eo.T.  Manson, Gan'l  Supt, 
W.  H.  Hodglns,  Secy. 


/<,^«*'*'^>^ 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paranit*  Rubber  Covtrad  Wires  and  Gablai« 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 

TBLEPHONB,  TBLEORAPH  AND    FIRB  ALASn  CABLB5. 

All  Wires  are  tested  at  Factory.  JORBSBOBO.  IKD. 


,M.  ).  R. 


'\:/*^ 


National 

India 
Bnbber  Co.'s 

RUBBER  COVERED 
OFFICE  AND  FACTORY:  BRISTOL.  R.  I. 


1 


CRESCENT  RUBBER  INSULATED 
WIRES  AND  CABLES 

Mmtlonal  Code  Mtandard. 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

Bs'barclay'street.  "^i"  "fi"  and  Factory.  TRENTON,  «.  J. 


,J^  Standard  Underground  Gable  Go. 


&22  The  Rookery,       WestiDghouse  Bldg., 
Chicago.  Vittsburg. 

Mills  Bldg..  San  Francisco. 


66  Liberty  St.,         1225  Hetz  Bldg.. 
New  York  Clly.       Philadelphia,    Pa. 
101  Milt  St..  Boslon. 


Tar  ElecfrlcOables,Gonilulfs,  Wires  and  Accessories. 

I  AlMO  HIeh  Srnde  Babber  CoTcred  Wires  and  Cables. 


STERLING    EXTRA    INSULATING    VARNISH. 

Sterling  Extra  Black  Finishing:  Varnish, 

Sterling^  Black  Air  Brring'  Tarnish, 

Sterling  Black  Cor©  Plate  Varnish, 


THE  STERLINB  VARNISH  CO., 

Plllsburg.  Pa.,  U.  S.  A. 


THE  STERLIRG  VARNISH  COl, 

2S  Colmore  Row,  Blrfnlngham,  England. 


rh«  Incandescent  Lamp  Raplacer  and 
Cleaner  replaces  and- cleans  any  o.  p.  lamp 
at  any  height  or  angle. 

Incandescent  Electric  Light  Manipulator  Co., 
I  16  Bedford  St.,     Boston.  Mass. 


ELECTRICAL     ENGINEER- 
ING TAUGHT  BY  MAIL. 

Wrlt«  for  oar  free  Ulastr&tad  book. 
*«Cu  I  Becone  u  Ekctriul  Enffoeer?'* 

W*  tCAcb  Electric&l  Eagine^-'iBe,  Eleo> 
trie  Uff btloff,  Eleotrio  Railway  $,  Median* 
lead  En£lB»erlns,  Ue«hftslc&l  Drawing, 
etc.  at  yoQr  home,  by  mall.  Invtitat* 
Indomd  by  Thot.  A.  Eolsoo. 

Electrleal  Engineer  Instltule, 
Oept.  K.  240-242  W.  234  St..  New  York. 


BARE    AND    INSULATED 

ELECTRICAL  WIRES 

OF  EVERY  DESCRIPTION. 
CROWN  RAIL  BONDS. 

Sea  our  Exhibit  at  the  Charleston  Exposition, 

American  Steel  &Wire  Go. 

CHICAGO.         NEW  YORK.         WORCESTER.         DENVER.  SAN  FRANCISCO. 


2»000  IN  USE. 

Bipolar  aad  Malttpolar   ICotorf 


or  rent. 
TkclMMrt 


itNtoToo.  w*Mn 

wed  DTOfltfl  tor  ag«ata. 
EkcMtf.Co^Ttn.OUk 


r 

[PBOENIX  GLASS  CO.] 

MANUFACTURERS  OF 

GAS  AND  ELECTRIC 
GLOBES,  SHADES,  Etc. 

seNO  FOn  A  COPY  OF  OUR  NEW  ANO  • 
LATEST  CATALOGUE. 

Pittsbnrgh.    NewYort.    CMcago.  ; 


STANDARD  OF  THE   WORLD. 

JUST  A  FEW   LEADERS  AND    WE   HAVE  MANY  MORE.    SOMETHING  IN  OUR  LINE  IS 
SURE  TO  INTEREST  YOU.    ASK  FOR  PARTICULARS. 

ERICSSODT  TELKPHOKE  CO.,  396  Broadway,  NSW  YOBK. 


Tlie  Bossert  Electric  Construction  Co. 

MANUFACTURERS  OF 

STEBI<  OVTI^T  AND  JUNCTION  BOXES, 
■WTTOHBOABDS,   PAITEI.    BOABDS.   SW1TCHB8,  ETC. 

CI-riOA.     NK^A^    'VOiVIC. 

WESTflH  IMfM  iD^tment  Co;, 

— ™^  Waveriy  Park,  NEWARK,  N.  J. 

^  Ainoetirs,    UilllUBiiteft, 

Grouod  Deteetiri  aid  Circuit  Tsstirs, 
Ohmitert,  Port^GaliiDOineten. 

Onr  Portable  Tn.slrument.s  are  recognized  as 
The  Standard  The  world  over.'  The  Seml-Port- 
aWeLaboratory  StandardsarestUl  better.      ^ 

Our  Stat'on   Voltmeters  and  Ammeters  are 

uDsuryiassed  in  point  o£  exlreme  accuracy  ana 
lowest  consumption  of  energy'. 

Mention  the  Wbstebk  Elzctbician  when  writ- 
ing for  catalogues. 

LONDON— EUiolt  Bros..  No.  101  St.  Martina 
I.aDe. 

Utaadar*  r^rtmltie  Direct  BEBLiy— European   Weston  Electrical    In- 

)dlU^^(^gt„  strament  Co.,  Bitterstrasse  Ho.  88. 


IDEAL    FIRE    PROTECTION    FOR   ALL 
ELECTRICAL  APPARATUS. 


Jdi/UPE  Highest  Award  Pan-American 
XAli^^Zt— r  Exposition. 


MONARCH  FIRE  APPLIANCE  COMPANY, 

27  William  St.  NEW   YORK   CITY. 


W«*t.a 


TRiUIVIF=»IH 

SMALL  GENERATING  SETS  FOR 

MARINE  WORK  OR  SMALL 

ISOLATED  PLANTS. 

WE   MASCFACTURE 

GENERATORS  and  MOTORS 

OF  ALL  KINDS  AND  FOR  ALL  PURPOSES. 

TRIUMPH  ELECTRIC  CO., 

CINCINNATI,  O. 


J 


FOR    HIGH    GRADE 


INSULATING  VARNISHES 

ADDRESS 

Standard  Varnish  Works 

CHICAGO  NEW  YORK  lohdqx 


WL-bitKiS'     ELECTRICIAN 


May  3,   iyo2 


THE  BUNNELL  TELESRAPHIC  il  ELECTRICAL  CO. 

I  I  01 20  BEEKMAN  STREET,  NEW  YORK. 


TELEGRAPH,  TELEPHONE,   RAILWAY 
AND   ELECTRICAL   SUPPLIES. 


FACTORIES: 
NEW    YORK    CITY 

AND 
MILFORD,  CONN. 


OI*trletMes>engerC«ll(Pollce,  Patrol, 
Watohman'*,  Burglar  and  Fire  Alarm 
BoKea  and  Equipment 


THE  IMPROVED  XATtONAL  FIRE  ALARM  BOX. 


STANDARD  MAIN  LINE  RELAY. 


STEEL  LEVER  LE6LESS. 

TRY  OUR 

BEEKMAN  DRY  BATTERY, 
BEEKMAN  IRON   BOX  BELL, 
BEEKMAN  ANNUNCIATOR  WIRE 
BEEKMAN  TELEPHONES. 

UNEQUALEO   IN  QUALITY 
OR  PRICE. 

OUR     GOODS 
ARE  GUARANTEED. 


CATALOGUE  OR  LEARNERS- 
MANUAL  FREE  ON  RECEIPT 
OF    POSTAGE. 


ii 


G.  I."  CO. 


THE    ONLY 


SEWING  MACHINE  TRANSMITTER 

WITHOUT 


RHEOSTAT. 


PARAGON. 


BULLETIN  No.  65.  White  For  It. 

GENERAL    INCANDESCENT  ARC  LIGHT  CO., 


NEW    YORK.    N.    Y. 

AND    IN    ALL    LARGE    CITIES, 


DELEGATES 


AND    THOSE    WHO 
■WILL  ATTEND   THE 


Electric   Light   Convention, 

Cincinnati.   May    20-22,   1902, 


WILL     FIND     IT     TO     THEIR 
ADVANTAGE  TO  TRAVEL  VIA 


"Big  Four  Route" 

THROUGH  SLEEPERS 

FROM 

CLEVELAND.   CHICAGO. 
ST.    LOUIS.    PEORIA. 


For  full  information  and  particulars  as  to  rates,  tickets,  limits, 
etc,  call  on  Agfents  "612  Four  Route,"  or  address  the  undersig^ned. 


WARREN  J.  LYNCH,  Gen 'I  Pass.  &  Ticket  Agt.  ( 
W.  P.  DEPPE^  Asst.  G.  P.  &  T.  A. 


Cincinnikti.O. 


J.  C.  TUCKER..  G.  N.  A..  234  Clairk  Street,  ChlcoLgo. 


May  3,  1962 
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THE    BUFFALO    ELECTRIC   CARRIAGE   CO. 


RESTRAINED  FROM  USING  THE  PORTER  BATTERY. 

Judge  Hazel  o£  the  United  States  Circuit  Court,  Western  District  o£  New  Yorlt,  on  April  24tii,  1902,  granted  an  order  restraining  the  BuSalo 
Electric  Carriage  Co.  from  using  the  Porter  Battery,  which  is  an  infringement  on  the  Brush  patent  owned  by  The  Electric  Storage   Battery   Co 

ALL  MAKERS  AND  USERS  OF  INFRINGING  BATTERIES  ARE  HEREBY  NOTIFIED. 

TheElectrig  StoraceBatteryCo. 


PHILADELPHIA. 


A  DAY  AND  NIGHT  SIGN 


A  novelty  in  sign  construction. 
Bear  in  mind  that 

FEDER.AL 
ELECTRIC 

^fl^lV^  ^^^  equally  at- 
^^M.\J  X^\^  tractive  at  night 
and   in    daytime — a   strong   argument. 


VPCDIRAt.    ELECTRIC    COMPANY  PATtNTG.  ) 


S*'2SO   PER  YEAR  net 

H'^*'^^^  income  per  kilowatt  of 
station  investment  is  averaged  from 
300  of  these  signs  in  service  in  Chicago. 
Write  for  Bulletin  No.  50;  large  size 
halftone  engraving  of  this  sign  on  fine 
enameled  paper  sent  free. 

Federal    Electric  Co. 


84  Market  Street,  CHICAGO.   ILL. 


EDISON     PRIMARY    BATTERIES. 


FORMEBLY    KNOWN     AS      CDISON-LALANDC. 


POn    QAB    CNQINEa, 
BLOT      MACHINCa, 

automobilcb 
hailroao  signals, 
CROBBim:  bellb, 
small  uoTona, 

KTO. 


CONSTANT 

CUBBEHT 

NO    LOCAL 

kCTION. 

WILL  NOT  rncczc. 

*T 

CELLS  ron 

POBTABLa 

wenit. 

FULL    DESCRIPTION    IN    BOOKLET    NO.   4. 

EDISON    MANUFACTURING    COMPANY, 


FAOTORY,   ORANGE,   NEW  JERSEY,  O.  S.   , 


MEW  YORK  OFTICe,   63   CHAMBERS  STREET. 


CHICAOO  OFFICE,   144  WABASH  AVENUE. 


RHEOSTATS 
ELECTRIC    CONTROLLING    DEVICES 

OF    EVERY    DESCRIPTION. 


AGENTS : 

STURTEVANT  ENGINEERING  CO.,  LONDON.  ENG. 
KILBOURNE  &  CLARK  CO..  SEATTLE,  WASH. 


THE  CUTLER-HAMMER  MFG.  CO. 


MAIN  OFFICES  AND  FACTORY: 
MILWAUKEE. 


BRANCH  OFFICES: 
NEW  YORK-CHICACO. 


An  INCANDESCENT  LAMP  represents  a  large  investment  of  capital,  ingenuity  and  skilled  workmanship,  it  is  sold  at  a  price  lo  low  as  to  necessitate  eternal 
(Igilance  In  cutting  costs  to  a  mlnlmim.  A  successful  lamp  maiuficturer  can  not  afford  to  experiment  with  poor  materials.  This  explains  ihe  popularity  of 

BAKER    &    OO.'S  ^L^^V^II\IIUI\yi 

408  N.  J.  R.  R.  Ave.,  NEWARK,  N.  J.  120  LIBERTY  ST.,  NEW  YORK.  ■  ^^^^^    ■       ■■    ^^^1^1 


We  buy  and 
Refine 
Platinum 
Scrap  also. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Acme  Pay  Station  Co — 

Adams-Bagnall  Electric  Co..  8 

Akron  Smoking  Pipe  Co — 

American  Battery  Go — 

American  District  Steam  Co..  9 
Amer.  Electrical  Heater  Co..— 

Amer.  El.  Telephone  Co !5 

American  Electrical  Works..  U 
Amer.  Keflt.  &  Lighting  Co.  11 
American  School  of  Corresp.. 10 
Amer.  Steel  &  Wire  Company  1 

Anderson  &  Sons,  W.  H 18 

Audel  &.  Co.,  Theo 12 

Badt  &  Co.,  F.  B 10, 11 

Baker  &  Company 3 

Ball  Engine  Company 17 

Barnes  Company,  Wallace 11 

Barnett  Company,  G.  i  H 22 

Bayley  &  Sons  Co.,  W 17 

Beardslee  Chandelier  Mfg.  Co.  10 

Beldler^  Co.,  Francis 18 

Berthold  &  Jennings 19 

Besly  A  Co.,  Charles  H. 22 

Big4Boute 3 

Bi8sell,G.W — 

Bossert  EL  Construction  Co. .  1 

Bullock  Electric  Mfg.  Co 19 

Bunnell  Telegraph.  AElecCo.  2 
Carney  Brothers  Company ...  19 

Central  Electric  Co 5 

Central  Manufacturing  Co.  .— 
Central  Telephone  &  EL  Co..— 

Century  Glass  Co 11 

Ch*se-Sliawmm  Company...  14 
ChlCAgo  &  Alton  Eallroad...  .17 
C.A5.  W.B.B 17 


Claicago  Edison  Company. 4,  12 
Chic.  Fuse  WireA  Mfg.  Co...— 
Chicago  Insulated  Wire  Co..— 

C,  M.  &  St.  P.  K.  R 17 

Chicago  Telephone  Co 16 

Coit,  Henry  A 16 

Colorado  Latap  Co.,  The — 

Colorado  &  Southern  Ry 18 

Columbia  Telephone  Mfg.Co.l'i 
Continental  Tel.  Const,  Co..  16 
Continuous  Rail  Joint  Com- 
pany of  America 19 

Corre  Hotel  Company,  A.  G..20 
Crescent  Ins.  Wire  &  Cbl.  Co.  1 
Crocker- Wheeler  Company.. 32 

Crolius  &  Son,  E.  R .— 

Cutler-Hammer  Mfg.  Co 3 

Cutter  Elec.  &  Mfg.Company— 

D.  &  W.  Fuse  Company — 

Dearborn  Drug  &  Chem.  Co..  9 

Diamond  Meter  Company — 

Dicke  Tool  Company 18 

Diehl  Manufacturing  Co 17 

Dixon  Crucible  Co.,  Joseph.. 17 
Eclipse  Pulley  Covering  Co . .  11 
Edison  Decorative  &  Minia- 
ture Lamp  Department 10 

Edison  Mfg.Company 3 

Edwards  &  Company 18 

Electrical  Engineer  Institute.  1 
Electric  Appliance Company.IO 
Electric  Storage  Battery  Co..  3 
Electrician  Pub.  Company... 21 
Ericsson  Telephone  Company  1 

Eureka  Electric  Company 15 

Farr&Farr 16 


Federal  Electric  Company...  3 

Flora,  E.  E 10 

"For  Sale"  Advertisements..  12 
Ft.  Wayne  Elec.  Works.,  Inc.21 

Fowler,  John  H 19 

Franklin  Eng.  &  Elec.  Co ....  19 
Fulmer  Lumber  Co.,  D.  M 19 

General  Electric  Company ...  4 
General    Incandescent     Arc 

Light  Company 2 

General  Incand.  Lamp  Co....— 
Glass  Wool  Mfg.  Company..  .— 
Great    Western    Smelting   & 

Refining  Company...,    12 

Gregory  Electric  Company . .  ,12 

Hartford   Steam    Boiler    In- 
spection &  Insurance  Co ...  18 
Hazard  Manufacturing  Co..  ..23 
Hobart  Elec.  Mfg.  Company..  1 

Hoffman,  G.W 13 

Holcomb-Lobb  Co 18 

Holmes  Fibre-Graph.  Co 16 

Humphrey,  Henry  H 10 

Illinois  Electric  Specialty  Co.  14 

IlllnoiB  Maintenance  Co 12 

Incandescent  Electric  Light 

Manipulator  Company 1 

Indiana  Rub.  i  Ins.  W.  Co. . .  I 
India  Rubber  &  Gutta  Percha 

Insulating  Company 4 

Intemat'l  Corres.  Schools  — 16 
International  Tel. Mfg.  Co.  ..15 

Jeffrey  Manufacturing  Co..  ..17 
Johnston,  Thomas  J II 


Kartavert  Manufacturing  Co.2: 
Kellogg  Switchboard  &,  Sup- 
ply Company 11,  15,  19 

Klein  &  Son,  Mathias 18 

Kokomo  Tel.  &  El.  M.  Co....  16 

Leather  Preserv.  M.  Corp — 

Leclanche  Battery  Company. 12 

Leffel  &  Co.,  James 17 

Lindsley  Brothers  Company.. 19 
Lowell  Model  Co 18 

Machado  &  Roller 7 

Ma]  thy  Lumber  Company ...  19 
Manhattan  Elec.  Supply  Co..  5 

Matthews  &.  Bros.,  W.  N 11 

McLennan  &  Company,  K 10 

Meredith  Cedar  Co.,  J.  P 19 

Metropolitan  TeL  &  El  Co. ..15 

Mica  Insulator  Company 10 

Miscellaneous  Advs -..12 

Moloney  Electric  Company..— 

Monarch  Fire  Appl.  Co 1 

Monon  Railroad 16 

Moon  Mfg.  Co.,  The 15 

Morse  Cedar  Company 19 

Mott  &  Company.  J.  E 10 

Munsell  &  Co.,  Eugene — 


Katlonal  India  Rubber  Co.. . 

NaugleTieCo.,  E.  E 

Hew  York  Ins.  Wire  Co 


Okonlte  Com  pany,  The 1 

Osburn  Flexible  Conduit  Co.l3 


Paragon  Fan  &  Motor  Co — 


Parsell  &  Weed — 

Pass  &.  Seymour 7 

Perrizo  &  Sons 19 

PhillipSj  Eugene  F ...II 

Phillips  Insulated  Wire  Co.. II 

Phoenix  Glass  Company 1 

Phosphor-Bronze  S.  Co 17 

Pignolet,  L,  M 10 

Pittsburg  &  L.  S.  Iron  Co. ....  19 
Porter  Cedar  Company 19 

Reislnger,  Hugo 7 

Reliance  Electric  Company. .12 
Reynolds  Electric  Company.  7 

R.  I.  Teleph.  &  Elec.  Co 22 

Roebllng's  Sons  Co.,  J.  A 10 

Rose  Electric  Company 12 

Sage,  F.  B.,  &  Bro 16 

St.  Louis  Elec.  Supply  Co...  22 

Sargent  &  Lundy — 

Sawyer-Man  Elec.  Company.— 

Schoonmaker  Co.,  A.  G, 12 

Schott,  W.  H 10 

Schureman  &  Hayden 12 

Shelby  Electric  Company — 

Signaloid  Chemical  Works..  .22 
Simplex  Electrical  Co., The. 1,11 
16 
16 
10 
,  5 
10 
19 
1 


Smith  Co.,  S.  Morgan. 

Spencer  Electrical  Co :. 

Spies  Electric  Company 

Sprague  Electric  Company.. 
Standard  Electric  Company . 

Standard  Pole  &  Tie  Co 

Standard  tJnderg.  Cable  Co. 
Standard  Yamlsh  Works  ... 
Stanley  Instrument  Co 


Sterling  &  Son,  W.  C 19 

Sterling  Electric  Company...— 
Sterling  Varnish  Co.,  Tbe....  1 
StilweU-Bierce  &  Smith-Vaile 

Company ,".....'..,13 

Stow  Mfg.  Company — 

Stromberg-Carlson  Tel.  Mfg. 

Company 15 

Sturtevant  Company,  B.  P...22 

Telephone  Co.  of  Amer.,  The.14 

Thompson,  G.  L 12 

Torrey  Cedar  Company 19 

Triumph  Electric  Co l 

United  States  Accumulat.  Co.20 

Vaientine-Clark  Co.,  The,...  19 
Varley  Duplex  Magnet  Co.. .  .— 
Vlndex  Electric  Company  ....18 

Vomacka  &  Mazenek — 

Vulcanized  Fiber  Company.. 23 

Wabash  R.  R u 

Wagner  Electric  Mfg.  Co 6 

Walsh's  Sous  &  Company . . . .  i2 

West  Shore  Route — 

Western  Electric  Company...  7 
Western  EL  Supply  Company— 
Westlnghouse      Electric     & 

Manufacturing  Company  .  .20 
Weston  Electrical  Inst.  Co.. .  1 
Whitehead  Company,  W.  W..I2 

Wlllyoung,  ElmorG — 

Wisconsin  Central  R.  R 16 

Worcester  Company,  C.  H . . . .  19 


X^OJ?   01^AfiU£ie«&  Xzi-deiK   of   A.d^voirtlserkaex^'tfii    I9e4»    ^mt^fgm    O. 
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MANUFACTURED  BY 


ALWAYS 

IN 
STOCK. 


Motors, 
Switches, 
Arc  Lamps, 
Circuit  Breakers,  Etc.,  Etc. 

CHICAGO  EDISON  COMPANY,  1 39  Adams  Street, CHICAGO. 
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The  general  Electric  Company 


manufactures 


INSULATED  WIRES  AND  CABLES 


to  withstand  the  most  severe  conditions  of  high  voltage  transmission. 


GENERAL  OFFICE:  SCHENECTADY,  N.  Y. 


CHICAGO  OFFICE,  MONADNOCK  BUILDING. 


SALES  OFFICES  IN  ALL  LARGE  CITIES. 
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There  is  No  Higher-Class  India-Rubber  Insulation 
For  Wires  and  Cables  than 

HABIRSHANA/ 


Authorized  Manufacturers  of  tha 


IX 


:x.t\ 


T«JI 


\A/IRI 


i  The  India-Rubber  and  Cutta-Percha  Insulating  Co., 


Sales  Office, 
IS  Cortlandt  St.,  New  York. 


MAIN  OFFICE,  Glenwood  Works, 

YOIMKI 


:rs,  im.  y. 


(10928) 
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WESTERN    ELECTRICIAN 


ALWAYS  ON  HAND 


READY    FOR    IMMEDIATE    SHIPMENT. 


LARGE  STOCK  CORRECT  PRICES   BEST  MATERIAL. 


(Mtd  €itdmQltmfm^, 


ELECTRICAL   SUPPLIES. 


264=266-268-270  FIFTH  AVENUE, 
CHICAGO. 


UNIVERSAL 
FAVORITES. 


LUNDELL  FANS 


SCIENTIFICALLY 
CONSTRUCTED. 


SUPERIOR  DESIGN  AND  CONSTRUCTION. 

No  imitator  has  succeeded  in  equaling  the  efficiency  and  durability  of  the  Lundell  Fans.  They  run  quietly  and 
easily,  and  require  the  least  attention.  They  are  made  in  various  types  and  sizes  to  meet  the  demands  of  the  trade, 
and  dealers  who  desire  quick  sales  and  satisfied  customers  should  send  in  at  once  their  orders  for  Lundell  Fans. 

SEND  FOR  CATALOGUE  No.  03304. 

SPRAQUE  ELECTRIC  COMPANY, 

General  Offices:     5'27-5'3i  West  34th  Street,  New  York. 


CHICAGO: 

Fisher    Building. 


BRANCH  OFFICES: 


BOSTON : 

176  Federal  St. 


ST.  LOUIS : 

Security  Building. 


BALTIMORE : 
Maryland  Trust  Building. 


Amti-Doc 

No.  SIX 

A  First-Class  Medical  Apparatus. 

RETAIL  PRICE,  S2.50.  SOLD  BY  ALL  DEALERS. 


MADE    BY 


MANHATTAN  ELECTRICAL  SUPPLY  CO., 


32  Cortlandt  Street, 
NEW  YORK. 


188  Fifth  Avenue, 
CHICAGO. 
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WRITE   FORo.r 

,,   Pamphlet, 


a 


OPINIONS, 


on  Our 


SINGLE-PHASE  MOTORS. 

Also  send  for  new  Bulletin,  "  No.  W50,"  giving  a'l  their "  FINE  POINTS." 

Testimonial  letters  show  that  where  Wagner  Company's  Single  [  base 
Motors  have  replaced  direct  current  motors  the  power  service  has 
been  better  and  the  cost  of  operation  less. 

For  pumping  and  blower  service  these  motors  are  especially  adapted, 
most  excellent  results  being  secured.  We  are  prepared  to  bid  on  direct- 
geared  triplex  pump  outfits,  belled  ventilating  outfits  and  belted  pressure 
blower  work,  within  the  limit  of  our  motor  capacities,  and  solicit  inquiry 
along  these  lines,  as  well  as  other  lines  of  power  work. 


WAGNER   ELECTRIC   MFG.    CO.,  ST.    LOUIS,    MO. 


CLASSIFIED   INDEX   OF   ADVERTISEMENTS. 


Adjastera,  Inc.  Lamps. ' 

IDC.  El.  Lt.  Manipulator  Co. 

Anchors  (TeL  A  Tel.) 
Matthews  &  Bro..  \V.  N. 

Annim  clators. 

Central  Electric  Co. 
Edwards  &  Company. 
Electric  Appliance  Co, 
Western  Eieciric  Co. 
Western  Elec.  Supply  Co. 

Babbitt     Metal     and 
Solder. 

Gr.  Western  Sm.  and  Refg.  Co. 

Batteries  and  Jars. 

Bunnell  Telegrapb.AElec.Co. 
Central  Electric  Co. 
Edison  Mfg.  Co. 
Edwards  A  Company. 
Electric  Appliance  Co. 
Leclancbe  Battery  Co.,  The 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Bells,  Buzzers,  Etc. 

Bunnell  Telegrrap.  A  Elec.  Co. 
Central  Electric  Co. 
Edwards  A  Company. 
Electric  Appliance  Co. 
Spies  Electric  Company, 
western  Electric  Co. 
Western  Elec.  Supply  Co, 

Belt  Dressine. 

Eclipse  I'ulh'y  Covering  Co, 
Leather  Preserver  Mfg.  Corp. 

Beltlnjr. 

Leather  Preserver  Mfg.  Corp. 

BloTvers. 

Slurtevant  Co.,  B.  F. 
Boilers. 

Whitehead  Company.  W.  W. 
Books.  Electrical. 

MuIlI  a  Co..  Theo, 
Electrician  Publishing  Co. 

Bmshes. 

Central  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
Holmes  Fibre- Graphite  Co. 
Saga  A  Bro.,  F.  B. 
Western  Electric  Company. 

enable  Clips. 

Chase-Shawmut  Company. 
Cables.  (See  Insulated  Wires.) 
Cables,  Electric  (See  Insu- 
lated wires)  Copper,  Sheet 

and  Bar. 

American  Elec.  Works. 

American  Steel  A  Wire  Co. 

Bunnell  Telegrap.  A  Elec. Co. 

Central  Electric  Co. 

General  Electric  Co. 

New  York  Ins.  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Elec.  Supply  Co. 

Western  Electric  Company. 

Carbons.    Points    and 

Plates. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

Relsinger.  Hugo. 

Western  Eleot.  Supply  Co. 
Castinirs. 

Smith  Co.,  S.  Morgan. 
Chains. 

JefTrey  Mfg.  Co. 

Circuit  Breakers. 

Badt  A  Co..  F.  B. 
CuUer  Elec.  A  Mfg.  Co. 
Western  Electric  Company. 

Coal   and  Ashes    Iland- 
linjE  Maclilnery. 

Jotfroy  Mfg  Co. 
Coils  and  Majniets. 

Bunnell  Tftlegran.  A  Elec, Co. 
Varley  Duplex  Magnet  Co. 
Western  Electric  Co. 

Coloring  for  Inc.  liamps. 

Signulold  Chemical  Works. 

Compound. 

CroUus  A  Son.  E.  R. 
Dearborn  Drug  A  Chem.  Wks. 

Conduit  and  Conduits. 

Badt  A  Co.,  F.  B. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Ofburn  Flexible  Conduit  Co. 
Spr»(u«  Electric  Co. 
wtitftm  Elect.  Supply  Co. 


Construction  &  Repairs. 

Chicago  Edison  Co. 
Parsell  A  Weed. 
Spies  Electric  Company. 
Western  Electric  Co. 

Contractors  and  Electric 
Ueht  Plants. 

Bullock  Elec.  Mfg.  Co. 
Crocker-Wheeler  Co. 
Ft.  Wavne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
Moll  A  Company,  .T.  E. 
Sprague  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Westlnghouse  Elec.AMfg.Co. 

Correspondence  Schools. 

American  School  of  Corresp, 
Electrical  Engineer  Inst. 
Int.  CorresDond.  Schools. 

Cross- Arm  Braces,  Etc, 

Anderson  &  Sous,  W.  H. 

CrosB-Arms,     Pins     and 
Brackets. 

Berthold  A  Jennings. 
Central  Electric  Co. 
Central  Manufacturing  Co. 
Standard  Pole  A  Tie  Co. 
Western  Elect.  Supply  Co. 
Western  Electric  Company. 

Cut-Outs  and  S^vitches. 

Bossert  Elec.  Const.  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Pass  A  Seymour. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Cuts. 

Franklin  Eng.  &  Electro.  Co. 

Dynamos  and  Motors. 

Bullock  Elec.  Mfg.  Co. 
Central  Electric  Co. 
Crocker- Wheeler' C":. 
FL  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Gregorj'  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
Parsell  A  Weed. 
Reliance  Electric  Company. 
Schureman  &  Hayden. 
Sprague  Electric  Co. 
Sturtevant  Co.,  B.  F. 
Triumph  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co, 

Electric  Heatlns  Appl. 

AmiTican  Elec.  Healer  i_'o. 
81mplex  Electrical  Co. 

Electric  Railways. 

Crocker-Wheeler  Company. 
General  Electric  Co. 
Sprague  Electric  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Electric  Slenm. 

Federal  Electric  Company. 

Electrical  and    Mechan- 
ical Encri'tcei'B* 

Badt  &  Co,.  P.  B. 
BisseU,  G.  W. 
Flora.  K.  E. 
Humphrey,  Henry  H. 
Moti  A  Company.  J.  E. 
Sargent  &  Lundy. 
Schott.  W,  H. 

Electrical  Instruments. 

Badt  A  Co.,  F.  B, 
Bunnell  Telegrap,  A  Elec. Co. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Ft,  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Illinois  Electric  Specially  Co. 
Machado  A  Holler. 
Plgnolet,  L,  M. 
Sage  &  Bro.,  F.  B, 
Stanley  Instrument  Co. 
Wagner  Electric  M  fg.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  i  Mfg.  Co. 
Weston  Electrical  Inst.  Co. 
WlUyoung,  Elmer  Q, 


Electro-Plating  Mach*y. 

Besly  A  Co..Chas.  H. 
Crocker-Wheeler  Company. 
General  Electric  Co. 

Elevators  -  Conveyors, 

Jeffrey  Mfg.  Co. 
Engines,  G&s. 

Lowell  Model  Co. 
Parsell  &  Weed. 

Engines,  Steam. 

Ball  Engine  Co. 
Bayley  &  Sons  Co.,  W. 
Sturtevant  Co..  B.  F. 
Whitehead  Company,  W,  W. 

Exh'st  Steam  Apparatus. 

American  District  Steam  Co, 

Fan  Ontflts. 

Central  Electric  Co. 
Crocker-Wheeler  Company. 
Diehl  Manufacturing  Co. 
Edison  Mfg.  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
St.  Louis  Elec.  Supply  Co. 
Sprague  Electric  Co. 
Sturtevant  Co.,  B.  P. 
Western  Electric  Co. 
Western  Elect.  Supplv  Co. 
Westlnghouse  El.  A  Mfg,  Co. 

Fibre. 

Kartavert  Mfg.  Co. 
Vulcanized  Fibre  Co. 

Files, 

Barnett  Co..  G.  &  H. 

Fire  Alarm  Equipments. 

Bunnell  Telegrap.  A  Elec.Co. 

Fire  Extinguishers. 

Monarch  Fire  Appliance  Co. 

Fixtures,  Oas  and  Elec. 

Beardslee  ChandelierMi'g.Co 
Flashers. 

Reynolds  Electric  Company. 

Flexible  Shafts. 

Stow  Mfg.  Co. 

Forges, 

Sturtevant  Co.,  B.  F. 

Fuses  and  Fuse  Wire. 

Central  Electric  Co. 
Chicago  Fuse  Wire  &  Mfg.Co. 
D.  &  w.  Fuse  Company. 
Electric  Appliance  Co. 
Vomacka  &  Mazanek. 
Western  Elect.  Supply  Co. 
Western  Electric  Company. 
Gears. 
Besly  A  Co.,  Chas.  H, 

General  Elec.  Supplies. 

Bunnell  Telegraph.AElecCo, 
Central  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Manhattan  Elec.  Supply  Co. 
St.  Louis  Elec.  Supply  Co, 
Standard  Electric  Company. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 

Glass  AVool. 

Glass  Wool  Mfg.  Company, 

Globes     and     Electrical 

Glassn'are. 

Cenlurv  Glass  Co. 
Phcenlx  Glass  Co. 
Western  Elect.  Supply  Co. 

Graphite  Specialties, 

Besly  A  Co.,  Chas.  H. 
Dixon  Crucible  Co.,  Jos. 
Holmes  Fibre-Graphite  Co. 

Heating     and    Ventilat- 
ing Apparatus. 

Sturtevant  Co.,  B.  P, 

Holders,  Inc.  Lamps. 

Incandesent    Electric    Light 
Manipulator  Co. 

Inspection  A  Insurance. 

Hartford   Steam    Boiler   In- 
spection A  Insurance  Co, 

Insulators  and   Insulat- 
ing Materials. 

Akron  Smoking  Pipe  Co. 
liunnell  Telegrap.  A  Elec.  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Electrical  Appliance  Co. 
General  Inc.  Arc  Light  Co. 
Indiana  Rub,  A  Ins.  Wire  Co. 


Kartavert  Mfg,  Co. 
Mica  Insulator  Co, 
Munsell  A  Co.,  Eugene. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
Okonlte  Co.,  The. 
Phillips  Insulated  Wire  Co. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Standard  Varnish  Works. 
Sterling  Varnish  Co, 
Vulcanized  Fibre  Co, 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  &  Mfg.  Co. 

Insulated  Wires  and  Ca- 
bles—Magnet W^ires. 

American  Electrical   Works. 
American  Steel  A  Wire  Co. 
Bunnell  Telegrap.  &  Elec.Co, 
Central  Electric  Co. 
Chicago  Insulated  Wire  Co. 
Crescent  Ins.  Wire  ACbl.  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Hazard  Manufacturing  Co. 
Indiana  Rub.  A  Ins.  WlreCo. 
India  Rubber  A  Gutta  Percha 

Insulating  Co. 
Kellogg  Switch.  A  Sup.  Co. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
Okonlte  Co.,  The. 
PhlUlps,  Eugene  P. 
Phillips  Insulated  Wire  Co. 
Roebling's  Sons  Co.  J.  A. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Western  Elec.  Supply  Co. 
Western  Electric  Company. 

Junction  Boxes. 

Bossert  Elect.  Const.  Co. 
General  Inc.  Arc  Light  Co. 

I^amps,  Arc. 

Adams-Bagnall  Elec.  Co. 
Central  Electric  Co. 
Ft.  Wayne  Elec.  Wks,,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Lt.  Co. 
Gregory  Electric  Co. 
Western  Electric  Co. 
Western  Elec.  Supplv  Co, 
Westlnghouse  El.  A  Mfg,  Co. 

I/amps,  Incandescent, 

Central  Electric  Co. 
Chicago  Edison  Co. 
Colorado  Lamp  Co. 
Edison  Decorative  A  Minia- 
ture Lamp  Dept 
Electric  Appliance  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
General  Inc.  Lamp  Co. 
Sawyer-Man  Elec.  Co, 
Shelby  Electric  Co. 
Western  Electric  Co. 
Western  Elec.  Supplv  Co, 
Westlnghouse  El,  A  Mfg.  Co. 

Lamps,  Inc.,  Adjusters. 

Inc.  El.  Lt.  Manipulator  Co, 

Lamps,      Incandescent— 
Replacers  A  Cleaners. 

Inc.  El.  Lt.  Manipulator  Co. 
Lightning  Arresters. 

American  Elec.  Fuse  Co. 
Central  Electric  Co, 
Electric  Appliance  Co. 
Ft.  Wayne  Elec,  Wks,  Inc. 
General  Electric  Co. 
Westlnghouse  El.  A  Mfg,  Co. 

Linemen's  Climbers. 

Anderson  A  Sons,  W.  H. 
Klein  A  Son,  Matbias. 

Ma^rnet  Wires. 

(See  Insulated  Wires,) 

Mechanical  Designer. 

Flora.  E.  E. 

Meters. 

Diamond  Meter  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc, 

Generalinc,  Arc  Light  Co, 

Mica. 

Munsell  &  Co.,  Eugene, 

Mining  Apparatus,  Elec, 

Crocker-Wheeler  Company. 
General  Electric  Co. 
Jeffrey  Mfg.  Co. 
Westlnghouse  El.  &  Mfg.  Co. 

Motors.  (See  Dynamos    and 
Motors). 


Nippers  and  Pliers. 

Klein  &  Son,  Mathias. 

Packing. 

Besly  A  Co.,  Chas.  H. 

Patent  Attorneys. 

Johnston,  Thomas  J, 

Phosphor  Bronze. 

Besly  &  Co.,  Chas.  H. 
Phosphor  BronzeSm.Co.jLtd. 

Photographs. 

Thompson,  G.  L. 

Platinum     Bought     and 
Sold. 

Baker  &  Company. 
Gt.West.Sm. and  Refining  Co. 

Poles  and  Ties. 

Beidler  &  Co.,  Francis. 
Berthold  &  Jennings. 
Carney  Brothers  Company. 
Fowler,  John  H. 
Fulmer  Lumber  Co.,  D,  M. 
Holcomb-  Lobb  Co. 
Lindsley  Bros.  Co. 
Maltbv  Lumber  Co. 
Meredith  C6dar  Co..  J.  P. 
Morse  Cedar  Co, 
NaugleTie  Co.,E.  E,  - 
Perrizo  &  Sons, 
Pitt.jburg  A  L.  S.  Iron  Co, 
Porter  Cedar  Company. 
Standard  Pole  A  Tie  Co. 
Sterling  &  Son,  W,  C. 
Torrev  Cedar  Co. 
Vfllentlne-Clark  Co.,  The. 
Worcester  Co.,  C.  H. 

Polish  (Metal). 

Hoffman,  G.  W. 
Porcelain. 

Akron  Smoking  Pipe  Co. 
Po-n-er  Transmission 

Machinery. 

Jeffrey  Mfg.  Co. 
Smith  Co.,  S.  Morgan, 
Stllweil-Blerce  Smith- Vaile, 
Pulleys. 
Smith  Co.,  S.  Morgan. 
Stihvell-Bierce  Smith- Vaile. 

Pulley  Covering. 

Eclipse  Pulley  Covering  Co. 

Rail  Bonds. 

American  Steel  &  Wire  Co. 
Badt  A  Co.,  P.  B. 

Rail  Joints, 

Continuous  Rail  Joint  Com- 
pany of  America. 

Refiners. 

Gt.West.Sm.and  Refining  Co. 
Reflectors. 

Amer.  Reflt.  &  Lighting  Co. 

Re-'Winding— Repairs. 

Chicago  Edison  Co. 
Gregory  Electric  Co, 
Schureman  &  Hayden, 

Rheostats. 

Badt  A  Co.,  F.  E, 
Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 
Gen'l  Inc.  Arc  Lt.  Co. 
Sage  &  Bro.,  F.  B. 
Westlnghouse  El.  &  Mfg.  Co. 
Rosettes. 
Pass  &  Seymour. 

Second-Hand  Maclt'y. 

Gregory  Electric  Cp, 
Illinois  Maintenance  Co. 
Matthews  &  Bro.,  W.  N. 
Rose  Electric  Company. 
Schoonmaker  Co..  A.  G, 
Scnureman  &  Hayden, 
Walsh's  Sons  &  Co. 
Whitehead  Company,  W.  W. 
Shades. 
Amer.  Reflt.  &  Lighting  Co, 

Speaking   Tubes. 

Central  Electric  Co. 
Edwards  A  Company. 
Electric  Appliance  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Speed  Indicators. 

Besly  A  Co,,  Chas.  H. 

Queen  A  Co. 

Weston  Electrical  Inst.  Co, 

Springs. 

American  Steel  A  Wire  Co. 
Barnes  Co.,  The  Wallace. 

Steel  Boxes. 

Bossert  Elec.  Const.  Co. 


Storage  Batteries. 

American  Battery  Co. 
Electric  Storage  Battery  Co. 
United  States  Accumulat.  Co. 

Tapes,  Insulating. 

American  Electrical  Works. 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
Electric  Appliance  Co, 
New  York  Insulated  WlreCo. 
Okonlte  Co.,  The, 
Simplex  Electrical  Co. 
Western  Electric  Co. 
Western  Elec,  Supply  Co. 

Telegraphic  Supplies. 

Bunnell  Telegraph.AElecCo, 

Telephones,  Telephone 
Material  and  Switch- 
boards. 

Acme  Pay  Station  Co. 
American  El,  Telephone  Co, 
Bunnell  Telegraph.AElecCo. 
Central  Electric  Co. 
Central  Tele.  A  Elec.  Co. 
Colt,  Henry  A. 

Columbia  Telephone  Mfg.  Co. 
Continental  Tel,  Const.  Co, 
Ericsson  Telephone  Co. 
.  Eureka  Electric  Company. 
Parr  A  Parr. 

International  Tel.  Mfg.  Co. 
Kellogg  Swltchb.  A  Sup.  Co, 
Kokomo  Tel.  A  El.  Mfg.  Co. 
Metropolitan  Tel.  A  Elec.Co, 
Moon  Mfg,  Co.,  The. 
R.  I,  Telephone  A  Elec  Co,      ' 
St,  Louid  Elec,  Supply  Co. 
Sviencer  Electrical  Co. 
Sterling  Electric  Co, 
Stromberg-Carlson  Tel.  M.  Co. 
Telephone  Co.  of  Amer., The. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Telephone  Service. 

Chicago  Telephone  Co. 

Tools. 

Anderson  A  Sons,  W.  H. 
Dlcke  Tool  Company. 
Klein  A  Son,  Mathias, 

Tran  sfbrmers. 

Central  Electric  Company. 
Crocker-Wheeler  Company. 
Ft.  Wayne  Elec.  Works,  Inc. 
General  Electric  Co. 
Gregory  Electric  Go. 
Moloney  Electric  Company. 
Standard  Electric  Company, 
Vindex  Electric  Company. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Trucks,  Electric  Car. 

General  Electric  Co. 
Westlnghouse  El.  &  Mfg.  Co. 

Turbine  "Water  W^heels 

Leflfel  ACo,.  Jas. 
Smith  Co.,  S.  Morgan. 
Stilwell-Blerce    Smith-Vaile 
Varnishes. 
Standard  Varnish  Works, 
Sterling  Varnish  Co. 

Vulcanized  Fibre. 

Vulcanized  Fibre  Co. 

%Vire8,  Copper. 

American  Electrical  Works, 
American  Steel  A  Wire  Co, 
Central  Electric  Co, 
Electric  Appliance  Co. 
General  Electric  Co. 
Hazard  Manufacturing  Co. 
National  India  Rubber  Co. 
Okonlte  Co.,  The. 
Phillips  Insulated  Wire  Co. 
Roebling's  Sons  Co.,  J.  A. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co, 
Western  Electric  Company. 

^Vire,  Bare. 

American  Steel  A  Wire  Co. 
Besly  A  Co.,  Chas.  H, 
Central  Electric  Co. 
Electric  Appliance  Co. 
Okonlte  Co.,  The. 
Phillips  Insulated  Wire  Co. 
Roebling's  Sons  Co.,  J.  A. 
Standard  Underground  C.  Co. 
Western  Electric  Co. 
Western  Electrical  Sup.  Co. 

X-Ray  Outfits. 

Queen  A  Co. 
Wlllyoung,  Elmer  G. 


IPox*   ^\J.pia^.t>et:lo^LL    Isaca.02K    of    .A.cl.-vejrtlsenneu1;fi»    See    Pa.fi;e    &m 
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CARBONS 


The  "Electra" 

Carbons  are  the 

recognized 

standard 

all  the 

world  over. 


FOR  ENCUOS 


FOR 

CURRENT       _     I, 


UNEQUALLfiO  IN  QUALITJ 
AND    EFFICIE^KTI' 


'■)       AB^OLUfEl^   STEADY 

"^""^tsm  biri,llia'nt  light. 


HUGO  REISINGERiiBROADWAY  NEW  YORK. 


There  are  no 
Carbons  better 

than  the 
"Electra"  and 

none 
just  as  good." 


(i 


MJEElZiEGLER  FLASHER 


The  new  Zlegler  Flasher  Is  attract- 
ing widespread  attention  through- 
out the  electrical  world. 

It  requires  no  motor  to  run  It. 

Has  no  cog  wheels;  no  gearing. 

As  simple  as  It  Is  effective;  as 
durable  as  It  Is  simple. 

We  are  offering  a  special  propo- 
sition to  electricians  and  central 
station  people. 

Write  for  It  to-day. 


REYNOLDS  ELECTRIC  CO.  inc.), 

22(  FIFTH  AVENUE,  CHICAGO. 

ALSO  MANUFACTURERS  OF  THE  IMPROVED  REYNOLDS  FLASHER. 


P.  &  S.  SINGLE  POLE 
SNAP  SWITCH. 


A    NEW    DEPARTURE. 

STRONG,    DURABLE    AND    RELIABLE. 

GET    OUR    PRICES. 


PASS  &  SEYMOUR,  Inc., 


NEW  YORK, 
CHICAGO, 
BOSTON, 

CINCINNATI, 

SAN  FRANCISCO. 


SOLVAY, 
N.  Y. 


•*••*•*•••••***•*••••*••**•*•••**■••••*•••••••••*•••■ 

I  THE  POCKET  VOLT «"» AMMETERS 

* 

* 

-X 


* 

of  the  WHITNEY  make  are  thoroughly  accurate  and  reliable,     jf 

They    are   built   with     powerml      permanent   magnets,      ]f 

jewel  bearlnffs,  and  have  equally  divided  scales.  ]f 

Telephone  battery  and    signal   Inspectors   find  them  In-      j^ 

valuable.    You  should  not  be  without  them.  jf 

* 
* 

* 


STANDARD  RANGES 


VOLTMETERS. 

0  to  3  Volts. 

0  to  5  Volts. 

0  to  10  Volts. 

0  to  15  Volts. 


AMMETERS. 

0  to  ISO  Milliamp. 
0  to   1  Ampere. 
0  to  2  Amperes. 
0  to  3  Amperes. 


^         List  price  this  range, 
{  Sll. 

* 


SEND  FOR  CATALOGUE  AND  PRICE  LIST. 


MAGHAOO  &  ROLLER, 


* 
* 

* 

* 
* 


*      GENERAL  SELLING  OFFICE  OF  OtlO   D.n«fl.ui..>    Mni..  VnrI/     M     V       * 

■tc      WHITNEY  ELECTRICAL  INSTRUMENT  CO.       ZUil  DrOaUWay,  liGn    I  OlK,  11  .  I  .      l«- 


FAN  MOTORS 


FOR 


ALTERNATING  and  DIRECT  CURRENT. 


Desk 
Bracket 


OR 


Ceiling 
Styles. 


OPERATING 
ON  ALL 
STANDARD 
VOLTAGES. 


Get  Our 

Prices 

Before 

Placing 

Your 

Orders. 


16  In.  Desk  Fan.     For  1 10  Volts,  Direct  Current. 

FULL  DESCRIPTION  IN  OUR  1902  FAN  CATALOGUE. 


Western  Electric  Company, 

GHICA60.      SAINT  LOUIS.      PHILADELPHIA.      NEW  YORK. 
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THE  ADAMS- BAGNALL  ELECTRIC  CO 


A.  B.  ENCLOSED  ARC  LAMPS, 


Inside  and  Out, 
Elecfrically  and 
Mechanically,  the 
best  lamp  on 
the  market. 
It's  good  to  look 
at  and  built  to 
stand  the  most 
severe  service. 
Never  has  been 
beaten  in  a 
competitive  test. 


Their 

Efficiency  and 

Regulation  are 

Perfect. 

Easiest  lamp  to 

trim  made. 

Made  in 

weatherproof 

solid  copper  or 

pressed  steel 

cases. 


OVER  90,000  IN  USE. 

THE  ADAMS-BAGNALL  ELECTRIC  GO. 


CHICAGO  OFFICE: 

J.  C.  POMEROY, 
No.  309    Dearborn  Street. 


Cleveland,  Ohio,  U.S.A. 


NEW  YORK  OFFICE: 

C.  A.  THOMSON, 
No.  136  Liberty  Street. 
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The  Compound  most  commonly  used  must  be  the  compound  that  does  the  most  perfect  work. 

Every  Engineer  knows  that  there  are  over  2,000  lbs.  of  Dearborn  Compound  used  for  every  one  pound  of  any  other  make. 

If  you  are  not  using  DEARBORN,  try  it. 

Write  us  on  water  analysis,  as  each  compound  must  be  made  to  suit  the  water. 

DEARBORN    DRUG    AND     CHZSMICAIm    WORKS. 

NEW  YORK:     130  Liberty  Street. 

Wm.  B.  McVlcker. 
SAN  FRANCISCO.  HONOLDLU,  H.  T. 

\V.  A.  Kenney.  E.  C  Brown. 


CHICAGO:                                                                      UfM 
34  Rlalto  Bldg.,  Tel.  Harrison  Nos.  3930  and  3931 .                  WM. 

H.   EDGAR, 

President 

PITTSBURG.                      ST.  LOUIS.                      ST.  PAUL. 

ATLANTA.  GA. 

DENVER. 

A.  W.  Crouch.                    F.  EardU\v.                  T.  S.  F.  Hayes. 

r.  11.  Everett. 

G.  E.  Talcolt 

^ 


Crimshaw.  Raven  Whita  Core.  Raven  Black  Core. 

ALL  OUR  WIRES  P>bs  IsspMtloa  and  urryttwsbOTe  TRADE-MARKS  on  oar  tags.    We  also  manufacture  Crimshaw  snd  Competition  Tapes  <ii>d  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OFFICE: 
13-17  Cortlandt  St.,  New  York. 


BRANCHES:  I  „,CH>CAQO^^^ 


BOSTON: 
7  0tl5  St. 


SAN  FRANCISCO. 
33  Second  St. 


Lost!  85% 


Electric  companies  have  for  years  been  throwing  away  their  exhaust  steam 
which  they  could  have  sold  for  three  times  the  first  cost  of  production, 
for  heating  purposes,  by  installing  our  system  of  exhaust  steam  heating 
through  underground  mains. 


Found  ! 


■y 


Over  two  hundred  electric  companies  in  different 
cities  of  this  country  have  found  that  by  installing 
our  system  of  exhaust  steam  heating  they  are 
enabled  to  sell  the  exhaust  steam  for  enough  to  pay 
all  their  station  expenses  and  interest  on  the  invest- 
ment for  steam  mains.  They  are  also  enabled  to 
defy  competition,  increase  their  receipts,  increase 
their  electric  business,  and  to  furnish  large  blocks 
which  now  have  their  own  boilers,  engines  and 
dynamos  with  steam  heat,  electric  light  and  power. 
Write  for  our  pamphlet  showing  how  it  is  done. 
We  guarantee  results.  Mention  Western  Electrician. 


^     American  District 


Steam  Co., 

LOCKPORT,    N. 


cr^^ 


>- 


DO  YOU  KPMONA/ 

the  Importance  of  magnetically  floating  the 
moving  parts  of  a  meter? 

Send  for  description  and  book  full  of  good  information  "ABOUT  METERS." 


STANLEY  INSTRUMENT  COMPANY, 

General  Sales  Office,  158  Broadway,   New  York,  N.  Y. 
Paelf»s  Coast  Aeency,  33  New  IMontgomery  St.,  San  Francisco,  Cai. 


to 
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EDISON   MINIATURE   LAMPS 

. — ..                         Over  400,000  Annually  Shipped 

'nf^^|^>'             All  types — every  variety. 

thp  new  iyi>e  GtitmaQii 
K  a  seated  case 
Induction  wattmeter 
acciiralu  on  all  loatli. 

It  has  no  eomiillcaied  parts. 
no  friction. 

^~i^4                 Prompt  shipment — in  any  quantity. 

thetiulmunti  iiUi-niiiilni;  \Mtttmeier 
K  to  meters  what  tii*.- 
Adums-HaKnail  i-^  to  arc  lumps, 
tlit-n  lUerf'eoiir  Kuuraiitee. 

tfl^^                                       Miniature  and  Candelabra  Sockets 
°J    ■     -^                                     and  Receptacles. 
t^-^L^  >^                                     X-Ray  Tubes, 

^^                                             Deivar  Bulbs  for  Liquid  Air. 

EDISON  DECORATIVE  &  MINIATURE  UMP  DEPT., 

ELECTRIC  APPLIANCE  COMPANY.  SELLING  AGENTS  GUTM ANN 
WATTMETERS.    92  &.  94  WEST  VAN  BUREN  STREET,  CHICAGO. 

Oeneral  Eledric  Company,  HarrUon,  N.  J. 

High  Insulator  for  Armatures,  Field  Coils,  Spools,  Transformers, 
Motor  Frames,  Car  Trucks,  Etc.  Four  grades  to  suit  all  require- 
ments. Non-corrosive,  no  carbon  bisulphide,  impervious  to  moisture, 
oil  or  acid.  Send  for  price  list  and  samples. 


.  I.  C. 

COMPOUND. 


MICA  INSULATOR  CO. 


NEW  YORK 
AND  CHICAflO. 


VOLT=AMMETERS, 

POCKET  SIZE. 

J  For  Testing  Batteries  and  Battery 
IClrcults,  Locating  Faults,  Ground*, 
leto. 

RELIABLE.       ACCURATE. 
Send  for  Circular. 
L.  M.  PICNOLET. 
78-80  C^rUandt  St.,  NEW  YORK,  N.  T* 


r.  B.  BAOT. 


C.   M.   WILLIS- 


F.  B.  BADT  &  CO. 

CONSULTING   ENGINEERS   AND    EXPERTS, 
1604  Monidnock  Block, 

TCLKPHONC    HANRimoN   745.  CHICAGO. 


Long  Distance  Phone  Central  2448. 

W.   H.   SCHOTT, 

ENGINEER  AND  CONTRACTOR, 

Specialties:  1220-21  Marquette  Building, 

Central  Station  Heating  Plants, 

Water  Works  Steam  Plants, 

Electric  Light,  Gas  and 

Street  Railway  Plants,  CHICAGO 


J.E.MOTT&CO. 

I  IIUNTINUTUN,  IND.  — MARION,  IND. 

I  CONTRACTORS 

|C0N8,^LTING,    MecuANKAL     AND     El.ECTRirAI, 

'  ENGINEERS 

E-TIMATEa      FUKNCSUEU     ON     Al.L     KlNDS      OF 

(  ELECTRICAL   CONSTRUCTION. 

Electric  Railways  Built  by  us: 

For  the  .Milwaukee.  Racine  A  Kenosha 
Electric  Ky.  Co..  from  South  Milwaukee  to 
Kenosha.  '24  miles. 

For  the  Chicago  A  Milwaukee  Electric  Ry. 
Co. .from  WaukeguntoN.  Evanston.26  miles. 

For  the  Ft.  Wayne  (Ind.)  Southwestern 
Traction  Co,,  from  Ft.  Wayne  to  Wabash, 
45  miles. 

We  hav*i  Injtn  awardt-d  the  contract  for  the 
constrnctloii  of  40  miles  of  railway  out  of 
Dov.T.  Di-l..  for  Ihi-  Dei.  Gen'l  Eh-c.  Rv.  Co. 


WANTED 


You  WhoarB  Troubled  with  Sparking  anil  Cutting  of  Oommutatara  fa  tlaa 

V 


The  only  article  that  will  PREVENT  SPiRKING. 
Will  keep  tbe  oommuCator  in  (fOod  cotiditiuii  uud 
PREVENT  CUTTING. 


BO  Cfa.  fMCi'  Stick,    SS.OO  per  Doien. 

For  Sale  by  all  Supply  Houses,  or 
FREE,  Sample  Stick. 


Abmolutoly  will  Mot  Gum 
The  Brumhes ... 

It  will  put  that  high  gloss  on  the  commutator  you 
have  BO  long  sought  after. 

K.  McLennan  &  go.. 

Sole  Manufacturers, 
MB  Title  and  Trust  BIdg.,  CHICAGO,  ILL. 


BEARDSLEE  CHANDELIER  MFG  CQf'^^i^^sC^^ 

GAS  &  ELECTRIC   FIXTURES  "«-»=  TRADE 


Henry  H.  Humphrey, 

Consulting,  Electrical  and 
Mechanical  Engineer. 
Central  Lighting  Stations, 
Electric  Power  Transmission. 
Suite  1305,  Chemical  Bldg.,  St.  Louis.. 


Bus-Proof  Bell.  %r' 

03inpl6f   0-in.    Ename'led,%5c. 

By  mail,  prepaid.     JIade    in  sizes 

2  to  S-inch.  Dealers  send  for  prices. 

We  also  make  Inventors'  Models  and 

Special  Electrical  Devices. 

Write  us  for  prices. 

SPIES    ELECTRIC  CO., 

87-89  W.  Van  Buren  Street,  Chicago.  111. 


SPECIAL   MACHINERY   DESIGNED. 

Do  you  wish  special  machinery  invented  ut  a  moderate  cost  and  quickly— something  to  reduce  the  co»t 
or  manufaoture  — Homething  to  make  one  machine  do  the  work  of  two  or  three  or  more  you  are  now  uuin^ 
—something  you  can  patent  1 

Do  yon  wish  working  drawings  of  ao  electrical  or  mechanical  device  accurately  and  scientifically  made 
ana  OD  Hhurt  notice ! 

Du  you  wish  a  model  constructed  of  your  device  by  the  most  Bbllled  workmen  and  in  the  most  sclentillc 
manner.' 

Doea  your  device  or  machinery  infringe  upon  some  other  patent  and  would  you  like  to  have  It  altered  ur 
Boinething  dltferent  devlned  tliat  yuu  could  feel  sure  of  In  this  respect' 

If  HO.  wrltt-  me  a  letter  about  It  and  nee  what  I  can  do  for  you.    Tbia  won't  cost  anytliincr  and  may  do  a  greut 

»l|-al  of  good.  J  e:.  JO 


MECHANICAL  EXPERT  AND  DESIGNER, 
1636  Marquette  Bldg.,  Chicago. 


::: — 'n 

iOIMEERING 


Through  the  generosity  of  tha 
founders  and  of  several  prominent 
manufacturers,  the  Trustees  are 
able  to  award  each  year  a  limited 
number  of 

Free  Scholarships 

in  Mechanical,  Electrical,  Station- 
ary, Locomotive,  Marin*,  Textile 
Engineering,  Heating,  Ventilation 
and  Plumbing,  including  Mechani- 
cal Drawing.  The  scholarships  for 
igo2  are  now  available  and  applica- 
tions will  be  considered  in  the  order 
received. 

Further  information  and  hand- 
book describing  courses,  methods 
and  regular  terms  will  be  sent  to 
any  reader  mentioning  the  West- 
ern Electrician. 

American  School  of  Correspondence, 


(Chi 


rtgred  by  the  Commonwealth 
of  Mtissachuietts) . 


BOSTON,    MASS.,  U.  S.  A. 


BARE    COPPER  WIRE. 

RUBBER    COVERED    WIRE. 

WEATHERPROOF    WIRE. 

MACNET    WIRE.  LAMP    CORD. 


RDEBLlNQ 


POWER  CABLES. 
TELEPHONE  CABLES.  OFFICE  WIRE. 

JOHN  A.  ROEBLING'S  SONS  GO. 

TRENTON,  N.J. 


NEW  YORK. 
CHICAGO. 


CLEVELAND. 
SAN  FRANCISCO. 


FAN  MOTORS 


Direct,  Alternating,  Ceiling, 
Desk,  Bracket.  Every  style 
and  voltage  carried  in  stock 
For  prompt  shipment. 
Every  motor  fully  guaran- 
teed. 

CATALOGUE  FREE. 


The  Standartt  Electric  Co.. 

CINCINNATI,  OHIO. 


Mav 
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FRANK  N.  PHILLPIS.  PnESiOCNT. 
C.  H.  WAGENSCIL,  TheasurER. 


cugcnc  f.  phillips. 
General  Manacch. 


C.  ROWLAND  PHILLIPS,  Vice>PnK«. 
e.  R.  RCMINGTON,  JR.,  SCC. 


AMERICAN  ELECTRICAL  WORKS, 

•  '      '     •  PBOVIDEMCB,  B.  I.  ' 

BAREAP  INSULATED  ELECTRICWIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  «ND  UNDERGROUND  USE. 

New  York  Store,  TV.  J.  Watson,  26  Cortlandt  St. 
Chicago  Store,  P.  E.  Donoboe,  82  Lake  St. 

MoSTREAi.  BKANCH/Eugene  F.  Phillips'  Electrical  Works. 

MAIN  OFFICES  AND  FACTORIES.  PHILLIPSOALE,  R.  I. 


F.B.BADT&GO., 

AGENTS  FOR 

Weston  Electrical  InstrymentCo., 
Ward-Leonard  Electric  Co., 
Osburn  Flexible  Conduit  Co., 
Perfection  Rail  Bond  Co. 

Prices,  terms  and  discounts  identical 
with  those  of  home  offices 

1504  MONADNOCK  BLOCK, 

TEL.  HARRISON  745.  CHICAGO. 


STk  Ytirt  with  Gintril  Electric  Company. 

THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  66  Broadway,   -    NEW  YORK  CITY. 

Patent  C«utet.       Pttenl  SollclUnf . 


Electric  Seating  Apparatus. 

SEND  FOR  64-PAGE  CATALOGUE. 

"UNIT"  ENAMELED  RHEOSTATS 

The  Simplex  Electrical  Co., 

Cambridgeport,    Mass. 

CHICAQO.    Monadnock    Block. 


SPRINGS 

ALL  SMALL  SPRINGS  USED  BY  ELECTRICAL 
TRADE. 

THE  WALLACE  BARNES  CO., 


Established  1857. 


BRISTOL,  CONN. 


COMPLETE  ASSORTMENT    HIGH    GRADE    SPRING    STEEL   ALWAYS    ON 
HAND.    SUBMIT  SAMPLES  FOR  PRICES. 


ASK  FOR  CATALOG  F. 


Mr.  National  Reputation  [ 


In  your  belting  and  journals.  WB  PUT  IT  IN  ON  60 
DAYS'  TRIAL.  TVe  increase  the  speed  of  your  macbines, 
thus  increasing  your  production  and  saving  you  money. 

THE  ECLIPSE  PULLEY  COVERING  CO., 

Phone  Central  281 E.  1608-1 609  Ashland  BIk., 

CHICAGO,   ILL. 


RESIN    SOLDER 

IN    ANY    QUANTITIES. 

WRITE   FOR    PRICES. 

KELLOGG  SWITCHBOARD  &  SUPPLY  CO.,  229  So.  Green  St. 

CHICAGO. 

Branch  Offices:  Keystone  Bldg.,  Philadelphia,  Pa.;   Electric   Bldg,,  Cleveland,  O- 


NATIONAL  CODE  STANDARD 

"0.  K."  Weatherproof  Wire. 
Slow-Bnrning  Weatherproof 
and  Slow-Burning  Wire. 

Prices  and  Samples  on  Application. 

Phillips  Insulated  Wire  Co., 

Office  and  Factory:  PAWTUCKET.  R.  L 


than  whom  there  is  no  more  popular 
salesman  in  the  world,  has  had  no 
difficulty  in  convincing  managers  of 
telephone,  telegraph,  electric  light 
and  street  railway  companies  of  the 
merits  of  the 

STOMBAUQH 
QUY  ANCHOR. 


As  a  consequence,  he  has  done 
more  than  his  share  in  placing  this 
device,  and  has  made  a  host  of  friends . 

Two  years  ago  this  anchor  had  not 
been  heard  of,  but  now  its  reputa- 
tion is  not  only  National,  but  world- 
wide. So  inexpensive,  strong  and 
reliable  is  it  that  all  who  try  it  want 
more.  They  are  in  use  all  over  the 
country.  If  you  are  in  doubt,  send 
us  an  order  for  any  number  you  need, 
and  if  they   are  not  satisfactory,  you 

can    return    them    at    our  expense,   if  in  good  condition.     All 
supply  dealers  sell  them. 

SEND  FOR  OUR  DESCRIPTIVE  CIRCULAR. 

W.  N.  Matthews  &  Bro., 

603  Carleton  Building,  St.  Louis,  Mo 


7 


ALL  STYLES  OF 


CENTURY 


■3^ -  • 


GLOBES«-°SHADES 

FOR  ALL  TYPES  OF  LAMPS. 


WE    ARE   THE    ONLY  HOUSE      IN 
AMERICA  MAKINC  A  SPECIALTY 
OF     ELECTRICAL    GLASSWARE. 


WE  CAN  MAKE  ANY  STYLE 
YOU   DESIRE. 

WRITE  FOR  CATALOGUE. 

The  Century  Glass  Company,  Bellaire,  Ohio. 
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WANTED,   FOB  SALE    and 

similar  WAHT  COI^DMN  advertise- 
ments (50  words  or  less),  S'-S^  an 
insertion.-  additional  words  JC  each. 
POSITION  WANTED  adtertise- 
ments  \jo  zvords  or  le.ts],  $1  00  an  in- 
sertion: additional  words  3C  etch. 

POSITION  WANTED. 

By  ail  itU-arotinJ  t.-kcirlclan  unJ  stailonary 
onKlncer  Nine  yt-ar^*  prai-lk-al  exptTlfOce  with 
steam  u ml  electrical  raacliltifry  and  tlveycars" 
experience  In  electric  construction  and  roimlrs. 
la»iae  wiring,  transformer  work,  etc.  Will  ac- 
cept steady  po>ltlon  In  plant  work,  ranging  In 
capacltv  from  7.'»  to  500  b  j>.  Have  good  ret- 
orence.'  Addres-^  with  particulars  and  salary 
paid.  Addres-^  .1.  i".  K  .  1201*2  Kmcrald  Ave., 
Cblcago.  Ill 


POSITION   WANTED. 

Selling  and  erecting  dynamos  and  motors. 
swUcbboards  arc  lamps,  t-tc.  VounKman  raised 
In  ihe  business,  so>)er  and  a  luistltT.  Uesi  ref- 
erences. Thoroughly  familiar  with  underwriter 
rules;  can  figure  on  complete  plants  and  install 
same,  ai^^o  familiar  witbciuppty  business.  Ad- 
dress HOX  Gl.  care  Western  Electrician,  51ii 
Marquette  Kulldlns.  Chicago. 


WANTED. 


To  buy  an  electric  llgbt  plant  Inacouniry 
town  of  from  4,U00  to  in.otio  population.  Wish 
to  move  an  outfit  to  new  location.  We  have  a 
finely  equipped  plant,  almost  new.  Address 
BOX  60,  care  Western  Electrician,  510  Mar- 
quette Uulldlng,  Chicago. 


FOR  SALE-CHEAP. 

One  two-bundred  drop,  Stromberg-Carlson 
switchboard.  One  hundred  twenty-live  drops 
Installed  with  \Varoer  power  generator.  Is  in 
first  clas.s  condition,  having  been  In  use  only 
about  six  months.  Write  for  further  descrip- 
tion. KKNTCCKY  LUMIJKR  CO.,  Williams- 
burg. Ky. 

MOTORS  WANTED. 

0OO  Volt  Motors,  froiu  two  to  fifteen 
horse  power. 

ROSE  ELECTRIC  CO.,  St.  Louis,  Mo. 
INSTRUMENTS  WANTED. 

Volt  meters  and  ammeters  of  reliable  manu- 
facture.    RUSF,    KLKCTKiU  CO.,  St.  Louis,  Mo. 


FOR    SALE. 

One  hundred  tons  soft  sheet  steel  for  small 
armatures,  at  a  bargain.  WALSH'S  SONS  A,  CO.. 
261  Wasbinu'ton  St.,  Newark.  N.  .7. 

DYNAMOS  FOR  SALE. 

One  45   K.  W.    IMlson  Compound,  self-olHng. 

125  volts. 
One  60  K.  W.   Edison  Compound,    self-oiling, 

125  volts. 
One  Large  Switchboard  and  Instruments. 
Corliss  Engines;  One    14x.'ii'i    Allls,  one   16x42 

.Vllls.  oil*-  18-\4.S  C.  11.  Urown. 

H.  W.  DYAR,  204  Dearborn  Street,  Chicago. 


SECOND-HAND 

Dynamos  and  Motors. 

We  invite  correspondence 

with  those  wishing  to 

bny  or  sell. 


SCHUREMAN  &  HAYDEN. 

140  S.  CIlDton  St.,  ChlcaiD. 


hegory: 

ELECTRIC  CO. 


■5^-62  S.CLfNTON  5T.  CHICAGO 

Recognized    Headquarters   for    Dynamos,    Motors, 

Meters  and  Transformers  for  Immediate  delivery. 

FOR  SALE. 

One  110  k.  w.  Eddy  MalblpoUr.  tU)  volts. 

OoelSftk.  w, Thompson  Ryan  M.  P.,  850 volts. 

One  fillt.  w.  Thomi-on-Hou-ton.  2>0  volta,  1)02. 

One  100  k.  w.  OooorftI  Electric  Multipolar,  MO  volts. 

ThreeM  k.  w.  General  ETt-rtrlo  Multipolar.  MO  voile. 

One    62  k.  W.  Thomaoii-Houston.  DC2,  WOvoltH. 

TwolOOk.  w.  WestintrhouBo  Multipolar.  la&volti*. 

One  100  k.  w.  Triumph  Multipolar,  l£i  volt*. 

One    80  k.  w.  Trtumpli  .MuUlpolar.  126  vol t«. 

One   80  k.  w.  Koyntono  Multipolar  125voltB. 

One  e&k  w.  Oei.eral  Electric  MultipolRr.  125  volta. 
Large  Btoclc  of  Hnmller  miichloes. 
Send  for  our  Monthly  Bargain  Sheet  with  net 

prices  on  machines  in  stock  at  our  works.     All 

apparatus  fully  ;;iiuninleed 


FOR  SALE-CHEAP  FOR  CASH. 

Klectrlt^-  Liyhl  I'lnni  in  Missouri  to\\  n  of -J. .'.MO 
poptiluiion;  established  one  year;  500  Incanrii's- 
eeui>.  25  arcs.  Paying  well.  (.'Ity  contract  for 
five  years.  Cheap  coal,  free  water.  Incandes- 
c-ent  eontnicls  could  bedoubled  by  good  husiier; 
tine  clmnor  for  rlu'ht  nuin.     ALblross 

S.  W.  CARVER.  Windsor,  Mo. 


NOTICE. 


l*Ci:ULO.  COLO. —  Bids  for  the  electrical 
work  at  Slate  Insane  Aeylum.  o|iened  April  1st, 
are  rejected.  Plans  mid  specifications  have 
been  ro-issued  and  bids  will  be  received  at  the 
ottice  of  the  IJoara  of  Commissioners  of  the 
Asyltim  for  the  Insane,  I'tieblo,  until  May  15ih, 
next,  for  a  complete  wiring  system  for  electric 
llf,'hting  in  accordance  with  plans  Issued  which 
may  be  secured  at  the  office  of  Mr.  O.  P.  SELLS, 
Consulting  Enjilneer,  101  Victoria  .Vve..  Pueblo. 


PHOTOGRAPHS 

Have  you  placed  any  Plants,  Ma- 
chinery, Etc.,  in  or  near  New  York 
that  you   wish     photographed  ? 
C.  L.  THOMPSON, 

Special  Photographer.  1705  3rdAve.,New'York. 


U.S. METAL   POLISN 


OLISHES  JLL  METALS.  B»«hc 


I  I  Geo.W.Moffman 

295.E.WashikgtonSt.  IHDIAMAPD 


CORLISS    ENGINES 


REBUILT  AND   READY. 


:j4xC0  Geo.  H.  Corliss, 
28x60  Lane  &  Bodley  Corliss, 
20x48  Harris  Corliss 
20,x4S  Wheelook  Corliss, 
18x42  All  is  Corliss, 


lSx3G  Sioux  City  Cjrliss, 
lCx42  Hamilton  Corliss, 
14x24  Cooper  Corliss, 
12x36  Hamilton  Corliss, 
12x36  Harris  Corliss. 


AUTOMATIC    ENGINES. 

16x32  Buckeye  Medium  Speed, 
14^x16  Rice  Automatic  High  Speed, 
14ixl5  Armington  &  Sims  Automatic, 
13.x21  Buckeye  Medium  Speed, 
13x20  Russell  Medium  Speed. 


BOILERS. 

2  250  H.  P.   Babcock   &   Wilcox  Water 
Tube, 

1  66x18  Tubular, 

2  60x18  Tubular, 
6  60x16  Tubular, 

3  56x16  Tubulir. 


W.    W.   WHITEHEAD    COMPANY, 

DAVENPORT,  IOWA 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

8  CND  F  )B  CIRCULAR  AND  PKICfiS. 

THE  lECLANCHE  BATTERY  CO., 

Ill  to  117  East  131st  St.,  N.  Y. 


CORUSS  BNOINBS. 

26I4S  Allls. 
22i4«  Harris. 
18x42  AIUb. 
14i3e  Bates. 

MEDIUM    SPEED    AUTOMATIC. 

1  300  H.  P.  Buckeye,  style  B. 

2  300  H.  P.  17l30  Williams. 

HIGH   SPEED  AUTOMATIC. 

13x12  Ideal. 

12x13  Ball. 
,  12xlS  Taylor. 
I  10x10  Ideal. 
7x  9  New  York  Safety. 

10x12  Erie   City. 


RAILWAY   GENERATORS. 
2  176  K.  W.  Edison    bipolar. 

1  IBO  K.  W.  Triumph. 

2  100  K.  W.  Edison   bipolar. 

ALTERNATORS. 
4  100  K.  W.  Wcstlnghouse. 
2  120  K.  W.  Slattery. 
1    60  K.  W.  General  Electric. 

1  60  K.  W.  National. 

110-VOI/r    GENERATORS. 

2  65  K.  W.  Jenny. 

2  60  K.  W.  Thompson-Ryan,    10    poles. 
1  60  K.  W.  Siemens  &  Halske. 
1  60  K.  W.  Thomson-Houston. 
1  50  K.  W.  Western   Electric. 


"Write  for  our  new  Price  List  No.  49,  just  out. 

ILLINOIS     MAINTENANCE    COMPANY, 

,  H.  CHENEY,  Manager.  204  Dearborn  St.,  CHICAGO. 


STUDENTS^ 


Will   find   that   the  Western 
Electrician    can    help    them 
wonderfully  in   the   study    o£ 
electricity.     Subscribe  now. 
13- oo   per  year,  in  advance. 

Electrician  Publisiiing  Co., 

•ulta  510  Mar<u«ni  Bld|.,      -     CHICAGO 


A.G.SCHOONMAKERCO., 

126- A  Liberty  Street,  New  York,  N.  Y. 

DYNAMOS,  MOTORS, 

TRANSFORMERS, 

METERS,  ARC  LAMPS. 

2  250  K.  W.    three-pbase    60     cj^cles    General 

ICIectric  2400-volt  Generators,  ihree-bearlnt^ 
with  Switchboard. 
'X  250  K.  W.  Synchronous  Motors  for  same. 

3  300  II.  V.  Cross  Compound  Hall  En^'lnes. 

77  lOampere  Thomjison  liecordln-,'  Wail  Meters 
35  25ampere  Thomp.'^on  Recording  Walt  Meters 
15  50ampere  Thompson  Recordlnpr  Wall  Meters 
20  15amp«re  Thompson  Kecordinf,' Walt  Meters 
1  SOampere  Thompson  Recordln;^  Wall  Meter 
H  lOOamiiere    Thompson  Recording  Wutt  Meters 

1  InOamperc  Thompson  Recording  Wall  Meter 

2  SOOamperc    Thompson  Recording  Watt  Met.r,- 

Correspond  with  us  to  buy  or  sell. 


Learn  to  Draw. 


This  book,  as  shown/ 
in  illustration,  is  a  , 
self  -  instructor^ 


igoi 


for  home  study  and  practice  in  the  art  of  Me- 
chanical Drawing  for  Engineers, Machinists, 
Electricians,  Metal  Workers  and  all  inter- 
ested in  Drafting  for  shop  practice,  and  y 
has  been  prepared   in  plain   practical /cT 
language,  and  illustrated,  by  the  au 

thor    of    "  Hawkins'    Educational^    -y  — -——. — - 

Works."     The  book  is  divided //   Enclosed  find 

into  28  different  subjects  which  comprise  the  fundamental  prin- /oV'^fj-        r\    tt  r- 

ciples  of  drawing,  each  heading  being  thoroughly  treated. /^o^  IWQ  UQUarSyJOr 
There  are  320  pages,  300  illustrations  and  diagrams.  The  book  /O  „.;,,>/,  ^hif.  fj,p  ^*  «-f » 
is  handsomely  bound  in  green  cloth,  gold  edges  and  titles,  ^/  'i^K^lCO  smpme aionce 
size  7  X  10^  in.,  printed  on  fine  paper.  Upon  receipt  ol ^/  ^jjg  ^^*y  pf  Hawkins* 
$2  the  book  will  be  sent  to  any  address  prepaid,  moneyy   ~>  V,  • 

returned  If  not  as  represented,  order  today;  see  order/    /  Mechanical  Drawing- 
coupon. 

$^        THEO.  AUDEL  &  CO. 

Price  /^  Educational  Book  Publishers 

^^      63  FIFTH  AVE.,     NEW  YORK 


CHICAGO    EDISON   COMPANY  REPAIR   SHOPS 


76    MARKET    STREET,   CHICAGO.       TELEPHONE    MAIN    1280. 


Machine  and  Carpenter 

Work  of  All  Kinds 

Correspondence    Solicited. 


OPEN    DAY   AND    NIGHT. 

FIRST-CLASS    EQUIPMENT   THROUGHOUT. 


Dynamos.  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instruments. 


May  3,  igb^ 
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Flejcduct 


99 


THE  NEW  AND  PERFECT  FLEXIBLE 
CONDUIT  FOR  INTERIOR  WIRING. 

APPROVED    B  Y    BOARDS 
OF  FIRE  UMOERWRITERS. 

The  interior  cannot  be  ripped  out,  be- 
cause it  is  an  inseparable  part  of  the  conduit 
— no  possiblility  of  ripping  out  the  inside 
when  installing  wires  too  large  for  conduit, 
or  when  fishing  wires  through  it. 

When  "Flexduct"  is  used, 
every  foot  Is  absolutely 
Intact    and   uninjuredm 

"Flexduct"  is  positively  moisture-proof 
— made  so  by  closely  weaving  together  a 
special  fibre  with  a  special  warp  and  by  treat- 
ing the  conduit  with  a  special  compound  to 
fill  up  the  pores. 

Send  tor  booMBt-almo  a  mamnle  0/  "Flex- 
duet,"  and  carefully  examine  Urn  amoeth  In- 
terior; Ita  longitudinal  Interweaving;  teat  Ita 
atrength,  and  aatlafy  youraelf  that  "  Flexduct  " 
la  the  beat  flexible  conduit  that  haa  ever  been 
manufactured  for  Interior  wiring. 

"Flexduct"  costs  no  more  than  the  old 
style  conduit.     Order  from  your  jobber. 

Osburn  Flexible  Conduit  Co. 

General  Sales  Off  loess    21  Park  Row,  New  York  City, 

Montreal,  The  R.  E.  T.{Prlngle:Co.,ILId.         ChlcaflO.'F.  B.  BadllS  Co.,  1  S04IMonadiiock  BIdg. 


When  You  Save  Steam, 


You  Economize 
in  Fuel,  and 

ECONOMY    OF    FUEL    means     an     Increased 
bank  account.    This  result  Is  secured  by 

Stilweil's 
Feed-Water 

Heater^ 

It  uses  EXHAUST  STEAM  and  delivers  PURE 
HOT  WATER  TO  YOUR  BOILERS. 


We    also    make    STEAM   POWER    and    ELEOTRIO 
PUMPING  MACHINERY  for  all  purposes,  including 

Water 
Works 
Pumps f 

Jet  and  Surface 
CONDENSERS, 
AIR  COM- 
PRESSORS, 

Cottonseed  and 
Linseed  Oil  Ma- 
chinery,    Filter 
Presses  and 
Victor  Turbines. 

IP    INTERESTED 
ADDRESS 

f  The  Stilwell-Bierce  &  Smith-Vaile  Do,,  ' 

p.  O.  Box  257,  DAYTOH,  OHIO,  U.  S.  A. 


FOB  SALE! 

FORTY  Latest  type,  No.  10  Brush,  lOO-light,  Multi- 
circuit, 9.6  ampere  arc  machines,  with  self-contained  oil 
regulators,  in  first-class  operative  condition.  Used  only  about 
two  years.  Sold  either  with  or  without  full  complement  of 
lamps.  In  service  now — can  deliver  about  August  1st.  Will 
sell  singly  or  as  an  entirety.    Delivery  F.  O.  B.  cars,  Cincinnati. 

THE  CINCINNATI  GAS  &  ELECTRIC  CO., 

4TH    AND    PLUM    STREETS,    CINCINNATI,    OHIO. 
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Telephones  and  Switchboards  of  Improved  Type. 

"CENTRAL  ENERGY,"  LAMP  SIGNAL,  MULITPLE  AND  EXPRESS  SWITCHBOARDS 

FOR  ANY  SIZE  EXCHANGE. 
MAGNETO   GALL   OR   CENTRAL    ENERGY   TELEPHONES. 


Transmitters  for  Local  Exchange 

and  Long  Distance 

Service. 


Specially  Adapted 
for  Central  Energy  Work. 


Absolutely  Non-packing  and 
Indestructible. 

THIS  WE  GUARANTEE. 


Bolumbla  Receivers 

are  of  the 

Bi-polar  Type  and  are 

Guaranteed  to 

Maintain  their  Initial  High 

Efficiency. 


Furnished  with  Concealed  Cord, 

or 

Exposed  Connection. 


COLUMBIA    DESK   SET. 


Requires  no  wiring  to  the  coil  or  extension  bell,  the  generator  induction  and  ringer  coils,  being  combined  in  one  unit, 
reducing  liability  of  open  circuits  from  multiplicity  of  binding  posts  and  connections. 

Columbia   Switchboards  have  no  SPRING  JACKS  mounted  therein,  same  being  transferred   to  the 

ends  of  the  Switching  Cords,  where  they  are  READILY  ACCESSIBLE  for  INSPECTION  and 

REPAIRS,   and  the   NUMBER   of  SPRING   JACKS   USED   is   BUT  20  PER   GENT. 

of   the    NUMBER    employed    in    OTHER    malces    of  SWITCHBOARDS. 

Columbia  Telephone  Manufacturing  Co., 

OTTAWA,  OHIO. 


JJirWi-'Jiia 


The  Telephone  Company  of  America 

Long  Distance,  Central  Energy  System. 

The  only  up-to-date  100  per  cent,  system,  full  patent 
protection. 

The  only  first-class  system  at  a  cost  admitting  of 
no  competition. 

The  only  system  that  can  be  supplied  to  the  public 
at  two  cents  per  call. 

The  only  system  that  can  be  installed  in  every 
house,  office,  mill,  shop  or  other  place  of  business  at 
two  cents  per  call  and  insure  shareholders  a 
handsome  profit  on  their  investment. 

The  aim  of  the  Telephone  Company  of  America 
is  to  place  a  telephone  in  every  house  and  place  of  busi- 
ness and  to  limit  the  charge  for  its  use  to  two  cents 
per  call,  the  same  as  for  sending  a  letter. 

Installation  on  this  plan  admits  of  no 
competition. 

By  this  system  the  telephone  service  will  be  in- 
creased to  twenty  times  its  present  volume,  its  value  to 
investors  will  be  many  times  greater  than  that  of  any 
other  system,  while  the  cost  of  service  to  the  public  will 
be  only  two  cents  per  call,  or  one-third  the  lowest 
present  rates. 

The  central  office  and  station  telephone  apparatus 
are  of  the  highest  excellence  in  quality  and  appearance. 

For  particulars  write  or  call  at  the  othce  of 

THE   TELEPHONE   COMPANY   OF  AMERICA 

719-721  Thirteenth  Street  N.  W.,  WASniNGTON,  D.  C. 


BOSTON    CABLE   CLIP. 


ADJUSTABLE     TO     ANY     SIZE     CABLE. 
CHASE'SHAWMUT  CO.,  f^fJ^^T** 


Do  you  expect  to  treat  yourself  to  a 
vacation  trip  this  summer?  If  so,  write 
for  a  copy  of  the  WABASH  SUMMER 
TOUR  BOOK,  giving  a  great  variety 
of  attractive  summer  tours,  with  cost  of 
tickets  and  other  vahiable  information. 
Write  us  about  any  trip  you  may  have 
in  mind. 

C.  S.  CRANE,  a  P.  &  T.  A., 
St.  Louis,  Mo. 

F.  A.  PALMER,  A.  O.  A  A., 
97  Adams   SL,    Chicago,   tIL 


"YOU  PRESS  THE  BUTTON, 


THE  OHMMETER 

DOES  THE  REST." 

You  can  find  your  circuit  troubles  In  a  moment 
with  our  direct  reading  olimmeler.  Ask  your 
supply  house  for  it.  or  write  for  information  to 

ILLINOIS  ELECTRIC  SPECIALTY  COMP'r. 

TACOMA  BUILDING,  CHICAGO. 
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IS 


MOON 

TERMINALS 


METTALIC 
OUTER 
CASE . .  . 

riolict  the  Telephone  Cables. 

The  Metal  Case  slides  either 
U|>  or  down  and  is  more  dur- 
able and  convenient  than  a 
wooden  box. 

Tbe  Moon  Terminal  bus  a 
lerord.  It  has  never  lost  a 
cable. 

Write  for  Catalogue 
anti  I'rlcL's. 

MOON  MFG.  CO., 

43-49  S,  Canal  Street, 
CHICAGO. 


KELLOGG 

SMALL        EXPRESS        SWITCHBOARDS 

ARE  liCILT  WITH  as  MUCH  CARE,  AXI)  TESTED  BY 
the  SAME  EXPERTS  as  THEIR  LAROBHULTIPLEBOAROS. 


KELLOCC    TELEPHONES 

ARE.IUST  ASGOOIJ  AS  KELLOGG  SWITCHBOARIIS 
AND  THEY  HAVE  TRANSMITTERS  THAT  WE  NOT 
ONLY  GUARANTEE  HUT  CAN  PROVE  BETTER 
THAN  THE  "BELL  SOLID  BACK."  Write  for  Bulletins. 


Branch  Offices: 

Keystone  BIdg..  Philadelphia,  Pa, 

Electric  BIdg.,  Cleveland,  0. 


KELLOGG  SWITCHBOARD  &  SUPPLY  CO. 
229  SOUTH  GREEN  STREET,    CHICAGO. 


EUREKA  CENTRAL   ENERGY 
SWITCHBOARD&TELEPHONE 

APPARATUS  POSSESSES 
HrrMnwiuo  thf  best  principles 

and  ELEMENTS  THAT  LEAD  to  SUCCESS. 
Don't  Overlook 
Your  Interest. 


Xo.  1 35  C.  E. 


IHVESTI6ATE!!! 

Send    for  Catalog 
and  Samples. 

Cet   Our    Prices 
Before  Buying. 


TVe  Can  Show  You   Apparatus    That    is  a  Year  iu 
Advance  of  Our  Competitors. 

EUREKA    ELECTRIC    CO., 

143-149  S.  Clinton  Street, 
CHICAGO,  U.  S.  A. 


No   1.15  C  E.,  Open. 


IN 


LEICH  FOUR-PARTY  LINE  SELECTIVE  SIGNALING  SYSTEM. 

Our  instruments  work  perfectly. 

Tliey  need  absolutely  no  adjustment  for 
any  line  condition. 

No  relays  or  springs  to  get  out  of  order. 

Do  you  l<now  that  you  can  give  satisfac- 
torily low  rates  only  witli  perfectly  worlting 
party  lines? 

The  saving  in  line  construction  and 
switchboard  apparatus  Is  enormous  ! 

Low  rates  mean  doubling  your  patron- 
age and  Increased  revenues  and  dividends. 
It  is  to  your  advantage  to  use  party  lines. 
This  is  no  step-by-step  system,  and  our 
'phones  operate  with  power  generators  or 
pole  changers.  Well  adapted  for  small 
exchanges.  Particulars  and  estimates 
furnished  on  application. 


WRITE  ALSO  ABOUT  OUR 
SIMPLEX  TOLL  COLLECTOR. 
SAFE -SIMPLE- DURABLE. 


METROPOLITAN  TELEPHONE  AND  ELECTRIC  CO., 

76    FIFTH    AVENUE,    CHICACO. 


THE  STROWIBERG-CARLSON 
TELEPHONE  MFG.  CO. 
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70-82  W.  Jackson  Boulevard, 
CHICAGO,  ILLS. 


Telephone  Troubles 

ARE  UNKNOWN  WHEN  OUR 

CENTRAL  ENERGY  SYSTEM 

Is  Installed  in  Your  Exchange. 

IT  REPRESENTS  THE  HIGHEST  TYPE  OF  MODERN 

TELEPHONE  APPARATUS  AND  IS  PERFECT 
^  IN  EVERY  DETAIL. 

The  Only  Perfect  Party  Line  Selective  Ringing  Tele- 
pliones,    Write  for  Descriptive  Circular. 


No,  34  Central  Energy  Tclcplioi.c. 


AMERICAN  ELECTRIC  TELEPHONE  CO., 

36-58  W.  Jackson  Boulevard,        CHICAGO,  U.  S.  A. 


INTERNATIONAL 

KEY 


(patented) 


PRICE  ON  APPLICATION. 


LONG  SPRINGS 

avoid  breaking. 

DOUBLE  MOUNTING 

Saves  key  sfielf  space. 
Requi  es  one  key  cable  only. 

Especially  adapted  for  large 
multiple  and  trunking 
boards,  where  the  proper 
number  of  keys  on  small 
key  shelf  is  desirable. 

GERMAN    SILVER    SPRINGS. 
PLATINUM  CONTACTS. 

TELEPHONES  gllH^a'tord^f  " 
rrn'k'fng  SWITCHBOARDS 

FOR  ANY  SIZE  EXCHANGE. 


INTERNATIONAL  TELEPHONE  MFG.  CO., 

HllilllSOII  AND  CLINTON  STS.,  CHICAGO,  U.  S. «, 
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Continental  Telephone  Construction  Co. 

GENERAL  CONTRACTORS  FOR  TELEPHONE,  ELECTRIC 
LIGHT,  HEAT  ANO  POWER  PLANTS. 

TACOMA         BLDC,     CHICAGO. 


2  BATTERY  CALL  TELEPHONES  $5.50 

GOOD  FOR  600  FEET. 
METALLIC  LINE  FOR  INTERIOR  USE. 

2  MAGNETO  CALL  TELEPHONES  $8,50 

GOOD    FOR    3    IVIILES. 

SINGLE  IRON  WIRE   FOR   PRIVATE   LINES. 
BAITERIES  ARE  INCLUDED. 

FARR   &    FARR, 

110  W.  JACKSON   BLVD.,         CHICAGO. 


A  Word  "Bt; 

Telephone 

will  settle  it,  and 
the  cost  is  but  a 
trifle.  You  can 
alWat^s  get  a  hear- 
ing bt;  telephone. 
"Business  and  'R^es= 
idence. 

CHICAGO   TELEPHONE  CO. 

96  State  Street. 


203    Washington  Street. 


iFIBRE-GRAPHITEl 

COMMUTATOR  k 

BRUSH .      li 


'itVT-VVlWKiaw^i 


There's  No  Friction 

with  the  Fihrc-Crapbite  Commutator  Brush. 
Being  90  percent,  p-ire  graphite,  it  insures  low 
resistance,  no  Bparking  under  a  varying  load,  and 
longer  wear.  TLerc  is  no  greasing  required. 
The  FibrcGraphitc  is  therefore  the  most  ceo. 
nomic  brush  on  ihc  market.     Send  for  price  list. 

HOLMES  FIBRE-GRAPHITE  MFG.  CO. 

SISSWakefield  St.,Oermarlown,  PHILADELPHIA. 


National  Electric  Light  Association. 


CINOIIMN 


May  20-22,  1902. 


I, 


MONON  ROUTE 


and  C,  H.  &  D.  Ry. 

/^      CONVENIENT    TRAINS    DAILY.       ^ 

City  Ticket  Office:  232  Clark  Streeet, 
Depot:  Dearborn  Station,  CHICAGO. 


KOKOMO  TELEPHONES 

AA/III  Sa-fclsf^y  YOU. 

NOTHING  IN  TRONTOFTHIM. 
Writ*  n«  for  yarticalan. 

KOKOMO  TELEPHONE  &  ELEOTRIC  MFB.  00., 


No. 
20. 


KOKOMO,  IND. 


INTERIOR  TELEPHONES, 

INTERCOMMUNICATING 
CENTRAL  BATTERY  AND  CENTRAL  COIL  SYSTEM. 
I'alented  .Tan.  4th,  1898.  May  9th,  1899,  and 
Au^'.  15th,  1899. 

Cheapest  outtit  to  malaisla.  but  aot  cheap  as 

io  first  cost. 

SPENCER  ELECTRICAL  CO., 

I6»  Greenwich  Street,  NEW  YORK. 


TO 
THE 


GREAT  NORTHWEST 


The  Wisconsin  Central  Ry.  will  take  you  there 
In  proper  shape.  Daily  trains  at  convenient 
hours  leave  Chicago  from  Central  Station.  12th 
St.  and  Park  Row  (Lake  Front),  for  St.  Paul, 
Minneapolis.  Ashland,  Duluth  and  the  North- 
west. Pullman  Sleepers  are  attached,  and  meals 
In  dining  cars  are  served  a  la  carte.  Nearest 
ticket  agent  can  give  you  further  information. 

JAS.  C.POND, 

Gen'l  Pass.  Agent, 

Milwaukee,  Wla, 


A  dollar  is  made  up  of  J  00  good  cents. 

An  hour  contains  60  valuable  minutes. 

You  will  show  good  sense  and  save  valu- 
able minutes  by  using  one  of  ovt  direct- 
reading  ohmmeters.  < 

Our  ohmmeters  are  acknowledged  the  best. 


F.  B.  sage: 

123  LIBERTY  ST., 


BRO.. 
NEW  YORK. 


M'CORMICK  TURBIHE. 

On  V«rtloat  or  HerliontftI  •hsft. 
Especially  Adapted  for  liectrioai  Work^ 

Olvef  •  higher  percentage  of  Ufeful  effect  than  any  other  water-whad 
heretofore  made.  AH  sizes,  right  and  left  band,  are  built  from  patterns  pw- 
fected  under  systematic  tests  fn  the  Holyoke  Testing  Flume. 

Parties  having  power  plants  which  are  unsatisfactory,  and  those  coDtaM« 
plating  the  improvement  of  poweri,  will  find  it  to  their  Interest  to  oonf« 
with  ufl.  as  we  are  willing  to  guarantee  reaulti  where  others  have  laUad.  M 
mattM-  what  aiake  of  turbine  baa  been  In  uao.  STATE  RBQUIRBnBim 
AND  SEND  FOR  GATALOOUB. 

MORGAN  SMITH  CO.,  York,  Pa. 


Men 

"Wanted 

qPHERE  is  an    ur- 
•^    gent      demand 
for    electricians— not 
tinkers,    but    trained 
men.    Do  you  want  a 
better  position?  Send 
us  tills  advertisement, 
with    X    opposite  the 
position     you   prefer, 
and    your   name   and 
address     writlen     in . 
Then    we'll    tell    you 
how    we     can     train 
you,  help  you   get   a 
position,  and  help  you 
advance  to  the  top 

Ind 
Si 

Nut 

No. 

lto\   I1IIIU,  Scrftnlon,   1'n. 

rs.—l  ivaitl  to  btcome  svltat  1  have  marked  htlow.    Please  tell 
howyoH  can  help  me. 

.Klrert 

1 

Eiectriml   Enffineer 

UesiKner  of  l>ynBni«-Klectri<'  Machinery 

Krertor  of  Klectri<-  I'ower-HouHe  Apparatus 

Manatier  of  Electric  Railway 

Manaeer  of  Electric  Licht  Flant 

Superintendent  of  Electric  Flant 

Fire  ln<ierwriter8'  Inspector 

Interior  Wireiniin 

Foreman  of  I>ynanio  Room 

Forcnuin  of  Electrical  Repair  Shop 

Dynamo  Teiuler 

Electrical  Lineman 

Motorman 

International 

Box  lO 

Correspondence  Schools 

02,  SCRANTON,  PA. 

ORGANIZATION 

AND 
CONSTRUCTION. 


HENRY  A.  COIT.  uclede  bldg.,  ST.  LOUIS, 


INVESTIGATES    AND    FINANCES 


TELEPHONE  PROPERTIES. 


INVITES 
CORRESPONDENCE. 
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BALL 


CHICAGO  OFFICE: 

1526  Monadnock  Building. 


ENGINE 


Ai-L.    engine:    CO., 

ERIE,   PENNSYLVANIA. 


The 

Pioneer 

Limited. 


Famous 
Train 
of  the 
World. 


Chicago— St.  Paul— Minneapolis 

VIA 

The  St.  Paul  Road. 

(Chicago,  Milwaukee  &  St.  Paul  Ry.) 

Eqaipment  and  Service 
Unequaled. 

Time  tables,  maps  and  informatioD 
furnished  on  application  to 

F.  A.  MILLER,  General  Passenger  Agent, 
Chicago,  111. 


HIGH-GRADE 


ENGINES 

VERTICAL  AND  HORIZONTAL. 
AUTOMATIC  AND  THROTTLING. 
BELTED  OR  DIRECT  CONNECTED. 

GUARANTEE   PERFECT    REGUUTION    FOR     ELECTRIC     LIGHTING 

AND   POWER   SERVICE   FROM    2   HORSEPOWER 

TO   50   HORSEPOWER. 

W.  BAYLEY  &  SONS  CO., 

MILWAUKEE,    WIS.,  V.  S.  A. 


JEFFREY  ^y^Kt^  DREDGES 


FOR  CATALOGUE, 


THE  JEFFREY  MFG.  CO. 
COLUMBUS,  OHIO. 


GRAPHITE  RESISTANCE. 

Graphite  resistance  in  rods,   tubes  or  otherwise.     Any  resistance 
wanted — one  ohm  to  one    million    ohms.      Write    for    particulars. 


JOSEPH  DIXOH  CRUCIBLE  CO., 


Jersey  City,  H.  J. 


DIEHL  ELECTRIC  FANS 


EXCEL 
111 


■II 

DESIGN 

AND 

EFFICIENCY. 


PERFECTION 


DETAILS 


CONSTRUCTION. 


Oar  Desk,  Bracket  and  Trnnnion  Fan«*  are 
perfect  in  design  and  of  superior  finish.  Send 
for  1902  Catalosne. 


DIEHL  MANUFACTURING  CO. 


SALES  OFFICES: 
561  Broadway.  NEW  YOKK. 
128  E.sei  St.,  BOSTON. 
1317  riIbertSt.,PHII,ADEI,PHl,V. 
Central  Electric  Co.,  CHICAGO. 
Nevrman-Spranley  Co.,  NETV  OKX.EA3;S. 
"Waco  Electrical  Supply  Co.,  WACO,  TEX. 


MAIN  OFFICE  AND  WORKS: 

Elizabethport.  N.  J. 


SAMSON  TURBINE 

UPRIGHT  AND  HORIZONTAU 

FOR 

ELECTRIC  POWER  and  LIGHTING  PLANTS. 

SPECIAL  FEATURES: 
Higb  Speed  and  Bfflcioncy.     Great  Strengtb.    Balanced 
Gate.    Close  Begolation  and  Steady  Motion,     Great  Power  in 

limited  penstock  room.  Special  attention  given  to  designing  for 
difficult  situations.  Write  tor  pamphlet  I,  stating  your  Head  and 
Power  required. 

lAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.  S.  A. 


THE  AI^TON'S    BNGrNEER. 
If  "yoTJ  wix/L.  sent*  the  address 

OF  A.  FERSON  'WHO,  TTITEnN  A  YEAR, 
"WILL  HAVE  TJSE  FOR  TSE  CRIOAQO 

&  Alton  Railtvay 


(TERRITORY  COVERED  OUTLINED  IN 
ABOVE  map),  "WB  will  MAIL  TO  'yOTT 
A    PICTURE,   4'/4x3    INCHES,   OP  ThB 

Alton's  Engineer.  If,  in  addi- 
tion, YOU  WILL  TELL  T7S  IN  WHAT 
PtlBLIOATION  YOTT  READ  TUTS  AD- 
VERTISEMENT, TVE  WILL  SEND  TO 
YOU  A  PAMPHLET  ABOUT  THE  BIG- 
GEST OA3IBKA  IN  THE  VFORLD. 

Geo.  J.  Charlton, 

GxTTBHAZi  Pabsbnoer  AOEfrr,  Chzcaoo   & 

Al^IOJt    R.^IL.'WA.'S, 

OSIOAGO.  ILLINOIB. 


Faster  than  ever 
to  California 


CHICAGO 

&  NORTH-WESTERN 

RAILWAY 


'J*HE  OVERLAND  LIMITED  leaves 
Chicago  6.30  p.  m.  daily  via  Chicago- 
Union  Pacific  &  North-Westem  Line,  ar- 
rives San  Francisco  5.15  afternoon  of 
third  day  and  Los  Angeles  7.45  next 
morning.  No  change  of  cars;  all  meals 
in  Dining  Cars.  Buffet  Library  Cars 
with  barber.  The  best  of  everything. 
The  pacific  Express  leaves  10.30  p.  m. 
daily.  Tourist  Sleepers  daily  to  Califor- 
nia and  Oregon  and  personally  conducted 
excursions  every  Wednesday  from  New 
England.  Send  4  cents  postage  for 
*' California  Illustrated"  to  Chicago  & 
Nqfth-Westem  Railway, 


461  Broadwar,  .  New  York 
tei  Cbei't  St.,  ■  Philadelphia 
36B  WuhlD^toD  St.,  Boston 
301  MAta  St.,  •  •  Baffftlo 
«u  CUrk  St.,  ■    •    OUcafi 


435  Vine  St..  ■  Cincinnati 
507Smithficld  St.,PlCt3burr 
a34  Superior  St.,  .  ClevelAnd 
17  Campus- Maitlus,  Detroit 
tKl&g$t.,&ut.ToroBto.OBt. 


REG-TRADE MARKS    JhE  PHOSPHOR  BRONZE  SMELTINGCO.QMITED. 
2200  WASHINGTON  AVE.,PHILADELPH1A. 
\      "ELEPHANT  BRAND  PHOSPHOR-BRONZE' 
■  INGOTS,CASTINGS,WIRE,RODS,'SHEETS,ETC. 
J%r,pU^',or^r  — DELTA   IVIETA.L  — 

\/>\  CASTINGS,  STAMPINGS  and  FORCINGS 

^cItX  original  and  SoleMakers  in  the  U.S. 
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CEDAR  POLESandTIES 

V/RITE     FOR     PRICES 

E    E.NAUGLE   TIE    CO. 

135    ADAMS   ST.     CHICAGO. 


vTME  HOLCOM B-1.0BB  COMPANY 

I    C£I>AI^  I'OLES  d^  POSTS    I 

74S   MARgUETTE    BLDC.  CHICAGO   ILL. 


•tfBi 


M.KLEIN    &  5iON. 


LINE  BUILDERS'  TOOLS. 

Our  Tool  Book   tells    about    them. 
II  Is  of  Interest  to  all  lluemen.  Get  a 
copy  now,     FREE. 
Headquarters  (or  Linemen's  Tools. 


CHICAGO,  lu* 


Sent!  list  of  requirements 
for  quotationH  to 

W.  H.  ANDERSON  &  SONS, 

16  MtcoMi  St.,  Detroit, 

Manufacturers  Tools  and  Iron  Work  for 
Telephone  and  Railway  Construction. 

IT'LL  Pay  you  Well. 


GASOLINE  MOTORS 

FOH- 

BICYCLES^      VEHICLES, 

LAUNCHES. 

LOWELL     MODEL    CO., 

NORTH  CHELMSFORD,  MASS. 


Cool 
Colorado 


Colorado  in  Summer  is  the  most  delight- 
ful place  on  earth.  Its  climate  is  simply 
incomparable,  while  its  magnificent  moun- 
tain scenery  is  said  to  e.\cel  the  Swiss  Alps. 

There  are  many  attractive  resorts  in 
Colorado,  some  right  in  the  heart  of  the 
Rockies  and  others  along  the  foot-hills. 
Every  taste  and  every  purse  can  be  suited. 
Shall  we  send  you  a  copy  of  our  beautiful 
book,  "Picturesque  Colorado?"  Send  three 
cents  in  stamps  to  prepay  postage  to 

T.  E.  FISHER,  Gen.  Passenger  Agent, 
Colorado  &  Southern  Railway, 

Denver,  Colo. 

p.  S.— Ourother  handsome  books.  "  Resorts  in 
PUIte  Canon"  and  "  Colorado  Beauty  Spots,  '  sent 


WE  MAKE 


SPECIALTY 


OF 

TELEPHONE 
POLES. 


30  ft.,  35  ft.  and  40  ft., 

6  in.  and  7  in.  Tops, 

FOR 

Trolley  Line 
construction 

ALWAYS  IN  STOCK, 


(or  three  cents. 


POLES 


YARDS:      | 

MENOMINEE, 

MICH. 

ESCANABA, 

MICH. 

NADEAU, 

MICH. 

CLOQUET, 

MINN. 

HERON, 

MONT. 

CABINET, 

IDAHO. 

OUR  ADDRESS: 

FRANCIS 

BEIDLER 

&  CO. 
W.  22d  and  Loomis  Sts 
CHICAGO,  ILL. 


THOROUGH  INSPECTIONS 

AND 

juranca    against    Loss  or     Damage    to 

Property  and    Loss   ol  Life  and 

injury  to  Persons  caused  by 

STEAM    BOILER    EXPLOSIONS. 

J.  M.  ALLEN,  Preildont, 
WM.  B.  FRANKLIN,  Vice-President, 
F.  B.  ALLEN,  Second  Vlc«-Presld«nt, 
J.  B.  PIERCE.  Secretary, 
L.  B.  BRAINERD,  Treasurer, 
L.  P.MIDDLEBROOK.ABSt.  S«cret»ry. 


ASK  FOR 


AWARDED  HIGHEST 
MEDAL  ON  TOOLS 
AT  PARIS  EXPO-,- 
SITION  OF  /.; 
1900.   .^ 


AWARDED 
HIGHEST 
'MEDALONTOOIS 
AT  PAN-AMERICAN 
EXPOSITION 

THE  DICKE  TOOL  COMPANY, 

FACTORY:  DOWNERS  GROVE.  ILL. 

Eastern  Oflice;  J.  E.  Way.  Manager. 

39  Cortlandt  Street.  New  York. 

Thos.  G.  Grier.  Electrical  Building.    Chicago. 

SI.  Louis  Oflice:  W.  N.  Matthews  i  Bros  . 

320  N.SIh  SIrecl. 


The  Inspector 


-AND- 


Trouble  Man. 

By  A.  E.  DOBBS. 

Full  of  Inrormation  and  diagrams  for  Ibe 
operator,  exchange  owner,  e.\change  manager, 
Inspector,  trouble  man.  lineman. 

A  comjilete  descripiioD  of  telephones  and 
their  troubles.  How  to  find  and  remedy  tbeni, 
together  with  working  plans  for  exchange  con- 
struction, complete  with  diagrams  of  all  up-to- 
date  telephones  and  switchboards. 


Mailed  anywhere  on  flUC    Dm  I  AD 
receipt  ot  price,         UHC    UULLAn. 

No  tecbniealtties.  Substantially  bound  in  cloth. 


ELECTRICIAN  PUBLISHING  CO., 

510  MARQUETTE  BUILDING,  CHICAGO. 


The  Electrician  Publishing  Co.,  510  Marquette  Bldg., 
Chicago.  Headquarters  for  all  latest  Electrical  Books. 
Write  for  Catalogue. 


VINDEXTRANSFORMERS 


AI^A/^^lys  ReliabI 


HIGH    EFFICIENCY. 
GOOD    PECULATION. 
LOW    CORE    LOSS. 

VIIMDEIX     EI.E 

FOREIGN     REPRESENTATIVES: 

REED'S    ELEC.    ENC.    &    CONST.    CO.,    LONDON,     ENC. 

MECHANICS'    SUPPLY    CO.,    QUEBEC. 


FACTORY:  AURORA,  ILL. 
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CEDAR    POLES 

LIND&LEY  BROTHERS  COMPANY   WHOLESALE  PRODUCERS 

MENOMINEE, MICH.  PORTLAND.OREGON     &  SPOKAHE.WASH.     50-FOOT    TO  BO-FOOT    POLES    OUR  SPECIALTY 


HOLD  YOUR  POLE  ORDERS 

UNTIL  YOU  HAVE  GOTTEN  OUR  PRICES.     DON'T  FOR- 
GET TO  ASK  REGARDING   OUR   TROLLEY    TIES   ALSO. 

MALTBY  LUMBER  CO.,  BayCity.  Mich. 


CEDAR  POLES,TIES,POSTS,ETC. 

A  complete  stock  of  these  commodities  con- 
venient tor  immediate  shipment.  It  will  pay 
you  to  favor  us  with  your  inquiries 


SUCCESSORS  TO 
THE  PORTER-MORSE  CO. 


THE  MORSE  CEDAR  GO. 


PRINCIPAI.  OFFICES, 
S.*OINAW,  MICU. 


POLES. 

WHITI  ORDAR. 

IDAHO  CEDAR  IP  to  son. 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical  Building. 


CROSS 
ARMS. 

LONG  LEAP 

PINE  AND  FIR. 


BUY  YOUR  POLES  FROM  FIRST  HANOS-THE  PROOUGER. 

D.  M.  FULMER  LUMBER  CO.,  Florence,  Wis. 


CEDAR  POLES. 

Piling  and  Street  R.  R.  Ties. 

C.  H.  WORCESTER  CO., 

MARINETTE,  WIS., 

Producers  and  Wholesalers  of  White  Cedar  Products. 

Write  for  a  copy  of  our  TELEGRAPH  CODE  FOR  CEDAR  PRODUCTS 


WE  KKE    J    SPECWLIY    OF 
KESTEfll   POLES. 


LOKO  LEIG7HS    TO    SO   FEET. 


CEDAR  POLES 


YARDS  AT: 


CARNEY  BROTHERS  COMPANY,  r.".r 


POLES,  TIES,  POSTS. 


THE  PORTER  CEDAR  CO., 
SAGINAW,   MICH. 


PRODUCERS.         We  want  your  inquiries  always. 


ELECTRICAL  BOOKS. 

4k.ll    Kinds. 

ELECTRICIAN  PUBLISHING  COMPANY, 
Solte  51  O  Maranette.  CHICAGO. 


POLES 


W.  C  STERLIH6  &  SOU, 

MONFIOC,  MICH. 


TIES. 


ElntD  Pole  Yudi  In  UlcblKas. 

Wbolesu*  Froduoet.  t«r  M  T«ui. 


CEDAR 


POLES 


WRITE    FOR    PRICES. 


KELLOGG  SWITCHBOARD  AND  SUPPLY  CO., 


F ranch  Offices: 

Keystone  BIdg.,  Philadelphia,  Pa, 

EUctrIc  BIdg  ,  Cleveland,  0. 


229  So.  GREEN  ST., 

CHICAGO,    ILL. 


1PX15Xa)Umv^  (M^tjeJAju  $W^k<yvi«v  ^mtcj  ^. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Largt  Stock  Con>tintly«n  Hmi. 


Poles 


IVI 


Manufactured  from  the  Best  Long  Leaf  Yellow  Pine. 
In  Carload  or  Less  Carload  Lots. 

THE  STANDARD  POLE  AND  TIE  CO.,  44  BROAD  ST.,  NEW  YORK. 


CONTINUOUS  RAIL  JOINT  CO.  OF  AM. 

General  Offices:    Century  Building, 

NEWARK,  N.  J. 

Over  ten  thousand  (10,000)  miles  in  use.    Received  the  highest 

award  in  Us  class  at  Paris  Exposition,  1900,  and 

Pan-American,  Buffalo,  1901. 


RED  CEDAR  PILING,  POLES  AND 
POSTS,  aU  lengths.  J.  P.  MEREDITH 
CEDAR  CO..  Memphis,  Tenn. 

Western  Electrician 

Want  Ads 


trine 
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<:EnARfifl>.Es 


^TAdklUll' 
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Westinghouse 

Type  D 


Switches — a  new  line  of  apparatus. 
The  illustrations  give  some  idea  of  their 
superior  design  and  workmanship. 

We  offer  them  at  an  unusually  low 
price  and  can  make  prompt  shipment. 


Write  for  Illustrated  Booklet. 


Westinghouse  Electric 

and  Manufacturing  Co.,  Pittsburg,  Pa. 


Sales  Offices:     New  York,  Atlanta,  Dallas,  Boston,  Buffalo,  Chicago,  Cincinnati,  Los  Angeles,  Cleveland,  Detroit,  Minneapolis,    Philadelphia,  Pittsburg, 
St.  Louis,  San  Francisco,  Syracuse,  Seattle,  Washington,  Denver,  Mountain  Electric  Co.    Canada,  Ahearn  &  Soper,  Ltd.,  Ottawa, 

Mexico,  Q.  &  0.  Braniff  &  Co.,  City  of  Mexico. 

asm 


STORASE  BATTEBIES 

mmmrOtimmm 

Lighting  Plants,  Raiiroati 
Cars  ami  Buildings, 

FOR  AUTOMOBILES  #  POWER 
THE  ONLY  BATTERY  FOR  PRACTICAL  PURPOSES. 

WE    MAINTAIN    AND    GUARANTEE 
ALL  OF  OUR  LINES  OF  BATTERIES. 

ESTIMATES  FURNISHED  FOR  ANY  CAPACITY. 


United  States  Accumulator  Co., 

951  MARQUETTE  BIUILDIKO,  CHICAGO. 


/-'- 


--• ^ 


GibsOnWouse-, 

SuROPEANH'tAN.     , 

VOURTH  &-WALNUT  ST5.> 


'  -  '  4'"  ft-CENT'L  AVE. 

,.,  a'J  iT.ENTft^NCES, 

."     OPPOSITE  UC  KR.5TATiON. 


GlNClNNATl; 


GRAND    HOTEL, 

CINCINNATI, 

HEADQUARTERS 

FOR    THE 

National  Electric  Light  Association  Convention, 

MAY    20,    2i     AND    22. 

AMERICAN  PLAN:  EUROPEAN  PLAN: 

$3.00  to  $6.00  ptr  day.  $1.00  per  day  and  upwards. 


GIBSON    HOUSE 

European  Plan  only,  $i.50  per  day  and  upwards. 
Service  and  Cuisine  unexcelled. 


THE  A.  G.  GORRE    HOTEL   GGMPANY, 

PROPRIETORS, 

CINCINNATI,    OHIO. 


mm^:- 
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FORT    WAYNE    ELECTRIC    WORKS. 


Our  line  of  small  direct-current  motors  is  now  complete — has  been  complete  almost  a  year — complete  in  every 
way.  We  build  them  for  any  purpose — in  any  place — at  any,  speed — in  any  position— any  voltage  under  5C0 — any 
capacity  under  20  horsepower.     Bui  only  one  quality — the  best. 

Main  Office  and    Factory,       Fort  Wayne,  Indiana. 


LIST  OF  SALES  OFFICES  : 


BOSTO-N.  MASS.,  518  Exchange  Bldg. 
pmLADELPHIA,  PA..  101  The  Bourse. 
SYRACUSE.  X.  Y.,  717  DiUaye  Bldg. 


PITTSBURG,  PA.,  902  Fifth  Ave. 
CIKCINNATI,  OHIO,  402  Neave  Bldg. 
ST.  LOUIS.  MO.,  818  Lincoln  Trust  Bldg 


CHICAGO,  ILL.,  623  Marquette  Bldg.  ATLANTA,  GA..  8  S.  Broad  SI. 

ST.  PAUL,  MINN..  615  Gcrmania  Life  Bldg.         NEW  YORK.  'N.  Y.,  40  New  St. 
GRAND  KAPIDS.  MICH.,  222  Houseman  Bldg.      YOKOHAMA,  .TAPAN.  Bagnall  and  Hilles. 


■At^^^..^^    ..-..^^•.M  .^  .■A..>^«^>..*>-.^-^^-a.^^.^-^  ^^*t^^^  .^a> ^^.  ai«  ■«■  .■A...^*^^.-^-^-^^^^^^^^ 
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NsLtionoLl     Electric     Light 
Convention  Numbers. 

The  annual  meeting  of  the  National  Electric  Light  Association  will  be 
held  in  Cincinnati  May  20th,  2tst  and  22nd.  The  WESTERN 
ELECTRICIAN  will  devote  its  issues  of  May  J7th  and  24th  to  this  event 
(the  most  important  of  the  year  to  the  electrical  fraternity).  The  issue  of 
May  \  7th,  which  will  be  distributed  at  the  convention,  will  be  of  exceptional 
interest  to  everyone  engaged  in  electrical  work.  The  issue  of  May  24th  will 
contain  the  report  of  the  convention.  Advertisers  wishing  to  place  the  merits 
of  their  goods  before  the  buyers  of  the  world  will  find  it  to  their  advantage  to 
insert  their  convention  announcements  in  the  above  numbers  of  the 
WESTERN  ELECTRICIAN.    Send  in  your  order  and  copy  now. 
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310    Marquette  Bld<., 
CHICAGO. 
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KARTAVERT. 

HARD  Alio  FLEXIBLE  FIBER  IN  SHEETS,  RODS  AND  TUBfNa 

For  Electrical  and  Mechanical  Purposes,  Railway  Dust  Guards,  Washer* 
and  PaoklbgH.    l*atont  Insulating  Cleats. 

.     MANLTACTURED   BT 

THE  KARTAVEIT  HANUFACTURINS  CO.  WllfflinKtOB,  Oil. 


Wright  Cable  Hanger. 

SEND  FOR  SAHPU*  AND  PRICES. 

R.t.  TELEPHONE  &  ELECTRIC  CO., 

PROVIDCNOI,  R.  U 

•taitlon  tMi  p»pM. 


of  every  conceiva 
We  form  for  every 
conceivable  purpose 


B.F.STURIEVANTCO. 

BOSTON.MASS. 

NtWVORX  •  PMItADflPMIA  -CHICAGO 


VULCANIZED  FIBRE. 

Highest  grades  for  electrical  fauulation  and  mechaaical  ptttpo«s>  in  theeti, 
tube*,  rods  and  special  thapea.     Catalogues  and  samptea  on  application. 

VULCANIZED  FIBRE  CO.,  -   Wilmington,  Del. 


HAZARD  MANUFACTURING  CO., 

Wires  AND  Gables, 


HICH-GNADK  RUSaCR- 

COVKRCD, 

WCATHERPROOF 


MAGNCT.  OFFICE,  ANNUNCIATOR  WIRE. 


anBBAL  OnrioK  am  Wowu, 
wnkeslwm.  Pa. 


Hmr  TOBK  Omos, 


Obioaoo  Offiom> 
ltOl-8  ttarqaette  BMt 


CROCKER'WHEEIER  CO. 

M\NUPACTUReRS  AND  ELECTRICAL  ENGINEERS. 

The   reliability  of  our  small   motors    is -proven    by  years  of 
successful  service. 

Their  efficiency  is  the  result  of  most  careful  design. 

The  economy  of  using  them  is  unques* 
tioned. 


Open  Type  Motor  Driving  Rtirlfcerutlng  Machine. 

OUR   MOTOR   APPLICATIONS  TO  MACHINE    TOOLS   ARE 
WORTH    LOOKING    INTO. 


BRANCH  OPFICBS  IN  ALL  PRINCIPAL  CITIES. 


MAIN  OFFICE 
AND. WORKS: 


AMPERE,   N.  J. 


SIBNALOID 


THE  MOST  PKRFECT 
AND  RELIABLE 


Coloring  and 
Ffosfing  Liquid 


FOR 


INCANDESCENT 
ELECTRIC  LAMPS. 


will  never  peel,  cblp  or  t-rack,  nri<) 
the  color  will  otttllve  the  life  uf  tti<< 
lamp. 


MANUrACTUncD    BY 


SiGNALOID 

Chemical  Works 

Jersey  City, 

NEW  JERSEY. 


^  Black  Diamond  File  Works 


Kst.  ises. 


lae.  1895. 


J* 
J* 

{♦ 

^  ?* 

^  Ol'B  600iJI»  ABE  OK  HAJiB  IN  RVEBV  I.BADIKC)  HARDWAJBK  CV 
4'|  HTOBB  IN  THK  CNITKIt  STATES  AND  CANADA.  ^ 

I  G.  &  H.  BARNETT  COMPANY  | 

M  PHILADELPHIA,  PA.  ^ 


4f{ 

♦J 


Twtlve 
Medals 
Awarded  al 
International 
Expositions 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
1895. 


NEW    NATIONAL    CODE 


I  XL" 


Triple     Braided    Weatherproof 
and  Slow  Burning  Wire. 

COMPLETE   STOCK   ON   HAND. 


St.  Louis  Electrical  Supply  Go.  J 

ST.   LOU  18. J 


?0l.  ni      $3.00  Per  Aiioi.    fsr^a5£>Sc>SS!?o': 


CHICA6Q,  MAY  10,  1902, 


10  Geits  k  Copy.     NO.  19, 


IMPI     FV  INSULATED 

llYin«ILA.    WIRES   AND   CABLES. 

RUBBER  COVERED.  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 


wesTEHN   BELLING   AGENT. 

H.  R.  HIXSON, 

1 137  Monailnock  Block,  CHICAGO 


Simplex  Electrical  Company, 


75-81   Cornhlll,  BOSTON,  MASS. 


1889-PBr]8  Bxposition, 
Sledal  for  Bubber  Insalatic   -.^ 

1893- World's  Fair, 
Medal  for  Babber  Insnlation. 


TRADE  MARK. 


THE  STASiDARD  FOB 

BUBBER  IWSIII..  TlOJr. 

Sole  Manufacturers  of 


Qtonite  Wires,  Okonite  Tape,  Nlanson  Tape,  Candee 
THE  OKONITE  CO.,  Ltd. 

Jfa-^nS-  ?S«t';.  ["•"•'•«•        253  Broadway,  New  York. 


Wiather- 
proof 


Wires. 


Geo.T.  Manson.Gen'l  Supt, 
W.  H.Hodglns.Secy. 


^^^'"■"ff. 


,^     ^^ 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MftNUFACTURIRS  OF 

Paranttt  Rubbar  Covirad  WIrts  and  Cablati 

UNDERGROUND.  AERIAL.  SUBMARINE  AND  INSIDE  USE. 

TBLBPHONB.  TELeaRAPH  AND    FIRE  ALARn  CABL8S. 

All  WIras  ira  tested  at  Factory.  JOHrsSBOBO.  IHD. 


CRESCENT  RUBBER  INSULATED 
WIRES  AND  CABLES 

X&tlonal  Code  t^tandard. 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

Bs'lAROAY'smET.  "»'"  O"""  *"''  Faclory,  TRENTON,  N.  i. 

STERLING    EXTRA    INSULATING    VARNISH. 

Sterling  Extra  Blacli  Finishing  VarnUh, 

Sterling:  Black  Air  Drying  Varnish, 

Sterling   Black  Core  Plate  Tarnish. 


THE  STERUNO  VARHISH  CO., 

Pmsburg,Pa.,U.  S.  A. 


THE  STERLIHR  VARNISH  Oil, 

26  Colmore  Row,  Birmingham,  England. 


CONTINUOUS  RAIL  JOINT  COMPANY 
OF  AMERICA. 

GENL.  OFFICES:  CENTURY  BLDG.,  NEWARK,  N.l. 
OVER   TEN    THOUSAND 
(10,000;  MILES  IN  USE. 

Highest  Award  in  its  Class  at  Paris  Exposition, 
1900,  and  Pan-AmericaQ  Exposition,  Euflalo 
19U1. 


F.B.BADT&GO., 

AGENTS  FOB 

Weston  Electrical  InstrvmentCo., 
Wird-Leoiiard  Electric  Co., 
Ostmrn  Flexible  Conduit  Co., 
Perfection  Rail  Bond  Go. 

Piicea.  terms  and  discounts  identical 
with  tbone  of  home  oflSces 

}504  MONAONOCK  BLOCK, 

TEL.  HARRISON  74S.  CHICAGO. 


BARE    AND    INSULATED 

ELECTRICAL  WIRES 

OF  EVERY  DESCRIPTION. 
CROWN  RAIL  BONDS. 

Sea  our  Exhibit  at  the  Charleston  Exposition, 

American  Steel  &Wire  Co. 

CHICAGO.  NEW  YORK.         WORCESTER.         DENVER.  SAN  FRANCISCO. 


M 


2.000  IN  USE. 

Kpolu-  wid  Xolttpolar  Moton 
trvTX  U  to  n  hoi.eiiow.r.    vym^- 


tood  profits  for  « 

Ekcj|iiix..,Tnr.au>. 


For  Porcelain  or  Clay  In* 
■ulatlng  Specialties,  such  a* 
Bushings,  Knobs  or  Cleats, 
Address, 

THE  AKRON  SMOKING  PIPE  CO., 

MOCAOORE.  OHIO. 


I-T-E 

CIRCUIT  BREAKERS 

CUHER   ELECTRICAL  CO..   PHILADELPHIA. 


Ericsson's  motto  is,  '  The  recollection  of 
quality  remains  long  after  the  price  is 
forgotten".  We  say  this  because  we  mean 
it.  We  have  satisfied  many  and  knowing 
vie  can  satisfy  you  we  want  you  to  know  it. 
We  equip  new  and   le-equip  old  exchanges. 


cimrccnki 


dVll^J^KjUlt 


We  have  equipments  for  piivate  houses, 
stables,  factories  and  offices,  for  indoor 
and    outdoor    use. 

ERICSSON  TELEPHONE  CO., 

296  BROADWAY,  NEW  YORK  CITY. 


LIGHT 


If  you  want  light  to  see  objects  below  the  lamp 
USE    SHELBY    LAMPS. 

16  C.  P.  Horizontal  are  14  C.  P.  Vertical.   Other  makes  are 
7  C.  P.  Vertical. 

THE   COIL    DOES    IT-IT'S    FLATTENED. 


LIFE 


The   Longest   Life  at   Best   Efficiency. 
SHELBY       USEFUL       LIGHT      LAMPS. 

Pat.  Oct.  20,   1900. 
A    TRIAL   WILL    PROVE   OUR   CLAIMS. 

THE  SHELBY  ELECTRIC   CO.,  SHELBY,  O. 


^ESTIIN  ElecWical  h0mml  Co., 


WaverlyPark,  NEWARK,  N.J. 


•a  8Ua«ar4  PartabI*  IMreet 
Bea4la«  «U.AjBMetec. 


Voltneten,  liiltiiollMters,  Voltiimnetars. 
Annitirs,    HllliUMiitirs, 

6r«Md  Oeteetort  «d  Circuit  Testtri, 
"     Ohnniiters,  Portable  Galvanometers. 

Our  portable  Insimments  are  recognized  as 
The  St«nd»rd  the  world  over.  The  Seral-Port- 
able  Laboratory  Standards  are  still  better. 

Our  Station  Voltmeter5  and  Ammeters  are 

unsurpassed  in  point  of  extreme  accuracy  and 
lowest  consumption  of  energy. 

Beblik— European  Weston  Electrical  Instrtf- 
meni  Co.,  RUteratrasse  Ko.  88. 

LoKDON— Elliott  Bros..  No.   101  -St.  Martins 
Lane. 

Mention  the  Westeek  Electbiclan  when  writ- 
ing for  catalogues. 


SPECIAL  MACHINERY   DESIGNED. 

Do  you  -wiab  special  mnetiinery  inventtd  at  a  moderate  cost  and  quickly— Home thintf  to  reduce  tlie  c^nr, 
of  rauDuraeture— aomethlng  to  make  one  machine  do  the  work  of  two  orthi-ee  or  more  you  are  now  ai<U<i^ 
"SODiethlng  vou  can  patent!  -  '  '         ■ 

Do  you  wlpb  working  drawiuera  o/  an  electrical  or  mecbnnical  dertee  accurately  and  sctenllftCaUy  mndi 
and  on  abort  notice' 

Do  you  wiali  a  model  constructed  ot  your  devloe  by  tlie  most  skilled  workmen  and  in  tlie  most  stlenili'  ■ 
manner'  '  ' 

Does  yoor  device  or  machlnerj'  Infringe  opoa  some  other  paten  and  wonld  you  like  to  hara  4t  altered  ot 
Bomethlng  different  derf-ied  that  you  could  feel  sure  of  In  this  reapecti 

If  80.  write  me  a  letter  about  It  and  see  what- lean  do  for  you.  Thta  won't  cost  anythhigriind  inaydoo.  jrrc.i; 
deal  of  good. 


MECHANICAL  EXPERT  AHO  DESIGNER, 

1 536  Marqusfle  BIdg.,  Chicago. 


WE    SAVE   YOU4 

In  vour  belling  and  jonrnals.      Wfi    r  ^ 

DAYS'  TRIAL.    Wc  Increase  the  sppp.i  .: 

tbu»  increasini,'  vour  production  anJ    -  ; 

THE  ECLIPSE  PULLEY  COVEtiiiv  \ 

Phone  Cenltal  2816.  l&08-i60S  ,;,,       t 

CHICAGO,    ILL.    -.^Ji'Vi 
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Mav   I'l.    iiio2 


THE  BUNNELL  TELEGRAPHIC  M  ELECTRICAL  CO. 

I  1 01 20  BEEKMAN  STREET,  NEW  YORK. 


TCLECRAPH,  TELEPHONE,   RAILWAY 
AND   ELECTRICAL   SUPPLIES. 


THE  BEEKMAN  MEDICAL  BATTERY. 


FACTORIES: 
NEW    YORK    CITY 

AND 
MILFORD,  CONN. 


District  Messenger  Coll,  Police,  Patro  I, 
Watchman's,  Burglar  am  Fire  Ala'm 
Boxes  and  Equipment 


TRY  OUR 

BEEKMAN  DRY  BATTERY, 
BEEKMAN  IRON    BOX   BELL, 
BEEKMAN  ANNUNCIATOR  WIRE 
BEEKMAN  TELEPHONES. 


UNEQUALED 
OR  PRICE. 


IN  QUALITY 


OUR    GOODS 
ARE  GUARANTEED. 

CATALOGUE  OR  LEARNERS' 
MANUAL  FREE  ON  RECEIPT 
OF    POSTAGE. 


STANDARD  MAIN  LINE  RELAY. 


No.  5  FIRE  ALARM  BOX. 


^■i1lMll<ilMill 


I  laiiiiiMi 


iaii*iiM>ai*M  ■HiiMiaiiMlifcaiai 


NoLtionaLl     Electric     Light 
Convention  Numbers. 

The  annual  meeting  of  the  National  Electric  Light  Association  will  be 
held  in  Cincinnati  May  20th,  2Ut  and  22nd.  The  WESTERN 
ELECTRICIAN  will  devote  its  issues  of  May  J  7th  and  24th  to  this  event 
(the  most  important  of  the  year  to  the  electrical  fraternity).  The  issue  of 
May  t7th,  which  will  be  distributed  at  the  convention,  will  be  of  exceptional 
interest  to  everyone  engaged  in  electrical  work.  The  issue  of  May  24th  will 
contain  the  report  of  the  convention.  Advertisers  wishing  to  place  the  merits 
of  their  goods  before  the  buyers  of  the  world  will  find  it  to  their  advantage  to 
insert  their  convention  announcements  in  the  above  numbers  of  the 
WESTERN  ELECTRICIAN.    Send  in  your  order  and  copy  now. 

WESTERN    ELECTRICIAN. 
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510    Marquette  BId(.. 
CHICAGO. 
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WESTERN    ELECtRlClAN 


TheElegtric  StorageBatt eryGo. 

The  **(ZhlOVibC    HCCUrnUlatOt"   ^'"'    ^^"**'^'    stations,    ElectHc    Railways, 

Isolated  Lighting  and  Power  Stations,  Fire 
Alarm  and  Telegraph  Service,   Train  Lighting,  Laboratory,  Etc.,  Etc, 

The  **l£|ibe   HCCUmUlatOr"   for  Electric  Vehicles. 

g^^^^  PRICE   USTS  AMD    DESCRIPTIVE   BULLETIMS   FORWARDED    UPON  REQUEST. 

Officks  !-.,,     ^  P°'""^'-'''?^V,.v,  o.       ,,S.''^^°?^'  „S'!?'""''„  Chicago,  Baltimorb,  St.  Lonis,  San  FnANcraco,  Cleteland,  Detroit 

R-52     I  Allegheny  Ave.  and  19lh  St.      100  Broadway.      60  State  St.    Marquette  Bldg.    Equitable  Bldg.     Walnwrlgnt  Bldg.      Nevada  Block.      New  England  Bldg.     Michigan  Electric  Co. 


CONDUIT 
AND 
W^A  ^«l  f'lTTINGS 

^R|:;.i^L        yJEHlSk     niS'de  in  the  same  factory  give 

the  best  results.  For  every 
type  of  Conduit  we  manufac- 
ture we  make  a  complete  line 
of  Junction  Boxes,  Outlet  Plates,  Fittings  and  Tools— which 
is  something  no  other  conduit  manufacturer  does.  Send 
for  Cataogue  No.  03404. 

SPR.AGUE  ELECTRIC  COMPANY. 

Gener&l  Offices:  527-551  West  34th  St.,  NEW  YORK. 


EDISON     PRIMARY    BATTERIES. 


FOUMCSLY    known     AB      CDIGON'LALANOC 


ron    GAS   ENQINEB, 
BLOT      MACHINEB. 
AUTOHOBILCB 
RAILROAD    SIGNALS, 
CnOBSINO    BELLS, 


CONeTANT     CURRENT 
NO    LOCAL   ACTION, 
WILL   NOT    FREEZE. 
LIQUIO    TIGHT 


CELLS  ron 

PORTABLC 
WORK. 


FULL    DESCRIPTION    IN    BOOKLET    NO.   4. 

EDISON    MANUFACTURING    COMPANY, 

FAOTOnV,  ORANGE,  NEW  JERBCV,  U.   S.   A.  NEW  YORK  OFFICE,   83   CHAMBEAB  STREET. 

CHICAGO  OFFICE.   144  WABASH   AVENUE. 


RHEOSTATS 

AND 

ELECTRIC    COI\3TROLLINC    DEVICES 

OF    EVERY    DESCRIPTION. 

THE  CUTLER-HAMMER  MFG.  CO. 


AGENTS : 

STURTEVANT  ENGINEERING  CO.,  LONDON.  ENG. 
KILBOURNE  &  CLARK  CO..  SEATTLE,  WASH. 


MAIN  OFFICES  AND  FACTORY: 
MILWAUKEE. 


BRANCH  OFFICES: 
NEW  YORK-CHICACO. 


PLATINUM    FOR  CONTACT  POINTS  IN  ELECTRICAL  INSTRUMENTS. 
PUTINUM  FOR  TELEPHONES.    PLATINUM  FOR  ELECTRICAL  INSTRUMENTS. 
W«  tell  PLATINUM  in  any  quantity,  cither  large  or  small.    We  buy  PLATINUM   ar  anything 
containing  PLATINUM,  in  any  quantity. 


For  Incandescent  Lamps  and  Everythinq  Else. 

MANUFACTURERS  OF  PLATINUM  IN  ALL  SHAPES. 

Newarli,  N.  J.  New  York  Office,  120  Liberty  Street. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Acme  Pay  Station  Co 13 

Adams-Bagnall  Electric  Co..— 

Akron  Smoking  Pipe  Co l 

American  Battery  Co 10 

American  District  Steam  Co..— 
Amer.  Electrical  Heater  Co..  10 

Amer.  EL  Telephone  Co 15 

American  Electrical  Works.. 11 
Amer.  Reflt.  &.  Lighting  Co.  U 
American  School  of  Corresp..lO 
Amer.  Steel  &.  Wire  Company  1 

Anderson  &  Sons,  W.  H 17 

Audel  <&  Co.,  Theo 12 

Badt&Co.,  F.  B 1,10 

Baker  A  Company 3 

Ball  Engine  Company 16 

Bamett  Company,  G.  &  H 20 

Bayley  A;  Sons  Co..  W 16 

Beardslee  Chandelier  51  f  g.  Co.— 

Beidler  A  Co  ,  Francis — 

Berthold  &  Jennings 17 

Besly  &  Co.,  Charles  H. 20 

Big  4  Route 10 

Bissell.G.W — 

Bossert  EL  Constmction  Co..  10 

Bullock  Electric  Mfg.  Co li 

Bunnell Telegraph.AElec.Co.  2 

Carney  Brothers  Company.  ..17 

Central  Electric  Co 5 

Central  Manufacturing  Co.  .17 
Central  Telephone  &  EL  Co.  .14 

Century  Glass  Co 11 

Chase-Shawmut  Company...  6 

Chicago  &  Alton  Railroad 16 

CAN.  W.E.E 16 

Chicago  Edison  Company  .4,  12 


Chic.  Fuse  Wire  <t  Mfg.  Co.  ..20 
Chicago  Insulated  Wire  Co..  1 

C.  M.  &  St.  P.  K.  R 16 

Chicago  Telephone  Co 7 

Cincinnati  Gas  &.  Elec.  Co.. .13 

Coit,  Henry  A — 

Colorado  Lamp  Co.,  The — 

Colorado  &  Southern  Ry — 

Columbia  Telephone  Mfg.Co. — 
Continental  Tel.  Const.  Co..  U 
Continuous  Rail  Joint  Com- 
pany of  America 1 

Cone  Hotel  Company,  A.  G..— 
Crescent  Ins.  Wire  i  Cbl.  Co.  1 
Crocker-Wheeler  Company  .19 

Crolius  &  Son,  E.  R - 11 

Cutler-Hammer  M  f g.  Co 3 

Cutter  Elec.  &.  Mfg.Company  1 

D.  &  W.  Fuse  Company — 

Dearborn  Drug  A  Chem.  Co..  9 
Diamond  Meter  Company ....  4 

Dicke  Tool  Company ..— 

Diehl  Manufacturing  Co 5 

Dixon  Crucible  Co.,  Joseph.. 16 
Eclipse  Pulley  Covering  Co..  1 
Edison  Decorative  &  Minia- 
ture Lamp  Department —  10 

Edison  Mfg.  Company 3 

Edwards  &  Company 9 

Electrical  Engineer  Institute.— 
Electric  Appliance  Company.lO 
Electric  Storage  BatieryCo..  3 
Electrician  Pub.  Company...  18 
Ericsson  Telephone  Company  1 
Eureka  Electric  Company ....  15 
Farr  AFarr 14 


Federal  Electric  Company...— 

Flora,  E.  E I 

"For  Sale"  Advertisements..  12 
Ft.  Wayne  Elec.  Works.,  Inc.l9 

Fowler,  John  H 17 

Franklin  Eng.  &  Elec.  Co ....  — 
Fulmer  Lumber  Co.,  D.  M 17 

General  Electric  Company .. .  4 
General     Incandescent     Arc 

Light  Company 7 

General  Incand.  Lamp  Co . . .  .— 
Glass  Wool  Mfg.  Company...  13 
Great   Western   Smelting   A 

Refining  Company ....    . . .  ,— 

Gregory  Electric  Company . .  .12 

Hartford  Steam  Boiler    In- 
spection A  Insurance  Co. .  .— 
Hazard  Manufacturing  Co..  ..— 
Hobart  Elec.  Mfg.  Company..  1 

Hoffman,  G.W 12 

Holcomb-Lobb  Co — 

Holmes  Fibre-Graph.  Co — 

Humphrey,  Henry  H — 

Illinois  Electric  Specialty  Co.  14 

Illinois  Maintenance  Co 12 

Incandescent  Electric  Light 

Manipulator  Company — 

Indiana  Rub.  A  Ins.  W.  Co. . .  1 
India  Rubi>er  A  Gutta  Percha 

Insulating  Company — 

Internat'l  Corres.  Schools . . .  .— 
International  TeLMfg.  Co.  ..15 

Jeffrey  Manufacturing  Co..  ..16 
Johnston,  Thomas  J 11 


Kartavert  Manufacturing  Co.— 
Kellogg  Switchboard  A  Sup- 
ply Company 11,  15,  17 

Klein  A  Son,  Mathias 17 

Kokomo  TeL  A  EL  M.  Co ... .  14 

Leather  Preserv.  M.  Corp 9 

Leclanche  Battery  Company. 12 

LeffelA  Co.,  James 16 

Lindsley  Brothers  Company.. 17 
Lowell  Model  Co — 

Machado  A  Roller — 

Mai  tby  Lumber  Company ...  17 
Manhattan  Elec.  Supply  Co..— 

Matthews  &  Bros.,  W.N 11 

McLennan  &  Company,  K . .  ..10 

Meredith  Cedar  Co.,  J.  P 17 

Metropolitan  TeL  A  El  Co. ..15 

Mica  Insulator  Company — 

Miscellaneous  Advs 12 

Moloney  Electric  Company . .  9 

Monarch  Fire  Appl.  Co — 

Monon  Railroad 7 

Moon  Mfg.  Co.,  The 15 

Morse  Cedar  Company 17 

Molt  A  Company.  J.  E 10 

Munsell  &  Co.,  Eugene 10 

National  India  Rubber  Co. .  ..— 

NaugleTieCo.,  E.  E 17 

New  York  Ins.  Wire  Co 9 

Norton  Tool  Company, The..  7 

Okonlte  Company,  The 1 

O.  R.  AN.  Co 16 

Osbum  Flexible  Conduit  Co.— 


Paragon  Fan  A  Motor  Co — 

Parsell  &  Weed 20 

Pass  A  Seymour 5 

Perrizo  &  Sons 17 

Phillips,  Eugene  F 11 

Phillips  Insulated  Wire  Co. .11 

Phoenix  Glass  Company — 

Phosphor-Bronze  S.  Co 16 

Pignolet,  L.  M 10 

Pittsburg  A  L.  S.  Iron  Co 17 

Porter  Cedar  Company 17 

Relslnger,  Hugo — 

Reliance  Electric  Company..  7 
Reynolds  Electric  Company.— 

R.  I.  Teleph.  A  Elec.  Co — 

Roebling'sSonsCo.,  J.  A 10 

Rose  Electric  Company 12 

Sage,  F.  B.,  &Bro — 

St.  Louis  Elec.  Supply  Co...  20 

Sargent  &  Lundy — 

Sawyer-Man  Elec.  Company.— 

Schoonmaker  Co.,  A.  G — 

Schott,  W.  H 10 

Schureman  A  Hayden 12 

Shelby  Electric  Company I 

Signalold  Chemical  Works...— 
Simples  Electrical  Co., The. 1,  0 

Smith  Co.,  S.  Morgan 12 

Spencer  Electrical  Co — 

Spies  Electric  Company 10 

Sprague  Electric  Company. . .  3 
Standard  Electric  Company  ..10 

SUndard  Pole  A  Tie  Co 17 

Standard  Underg.  Cable  Co..— 
Standard  Varnish  Works  ....  6 


Stanley  Instrument  Co 9 

Sterling  A  Son,  W.  C 17 

Sterling  Electric  Company.. .14 

Sterling  Varnish  Co.,  The 1 

Stilwell-Bierce  A  Smith- Vaile 

Company 13 

Stow  Mfg.  Company il 

Stromberg-Carlson  TeL  Mfg. 

Company 15 

Sturtevant  Company,  B.  P.. .20 

Telephone  Co.  of  Amer.,  The.l4 

Torrey  Cedar  Company .17 

Triumph  Electric  Co G 

United  States  Accumulat.  Co.20 

Valentine-Clark  Co.,  The....— 
Va^ley  Duples  Magnet  Co....  9 
VIndex  Electric  Company....  5 

Vomacka  A  Mazenek — 

Vulcanized  Fiber  Company.  20 

Wabash  R.  E 14 

Wagner  Electric  Mfg.  Co — 

Walsh's  Sons  A  Company ;2 

West  Shore  Route 13 

Western  Electric  Company...  7 
Western  EL  Supply  Company  8 
Westinghouse      Electric     A 

Manufacturing  Company  . .  18 
Weston  Electrical  Inst.  Co.. .  1 
Whitehead  Company,  W.  W..12 

WlUyoung,  ElmerG 11 

Wisconsin  Central  R.  R 12 

Worcester  Company,  C.  H ....  17 
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Better  than  ever  and  a  little  the  best  of  any  on  the  market  today— 

1902  PARAGON  1902 


NOISELESS 


FAN  MOTORS 


COMPACT 


ALL    STYLES    AND    SIZES  EASY    RUNNING  RIGID     CONSTRUCTION 

—  CALL    AND    SEE    THEM    OR    WRITE    FOR    PRICES — 

CHICAGO    EDISON    COMPANY,    '""o«?oroo"" 


PARAGON  DESK   FAN 


The  General  Electric  company 


manufactures 


INSULATED  WIRES  AND  CABLES 

to  withstand  the  most  severe  conditions  of  high  voltage  transmission. 
GENERAL  OFFICE:  SCHENECTADY,  N.  Y. 

CHICAGO  OFFICE,  MONADNOCK  BUILDING.  SALES  OFFICES  IN  ALL  LARGE  CITIES. 


*<^^4^«KSK8.<8>^KSHS><i>.S><8,<5H$HS«s«s.<$><$,.$«SKSyS,<s><8KSK$,<8>^>^ 


Scheeffer  Recording 
Wattmeter. 


ROUND  PAnERN  TYPE  "£.' 


FOR  ALTERNATING  CURRENTS. 


An  Accurate  and  Sensitive  Meter. 
Improved  Bail  Bearing; 


DIAMOND  METER  CO. 

PEORIA,  ILL.,  U.  •.  A. 


May  10,  1902 


WESTERN    ELECTRICIAN 


NEAT— ARTISTIC— DURABLE. 

DESK,  BRACKET,  CEILING  AND 
VENTILATING  FANS  FOR  ALL 
VOLTAGES  AND  ALL  CURRENTS. 

SEND    FOR    CATALOGUE    AND    PRICES. 


264-266=268-270  FIFTH  AVENUE, 
CHICAGO. 


IT'S  A 

"  LITTLE  GEM." 

P.'^S.ROSEnE 


HAVE    YOU    A    COPY    OF    OUR    NEW 

PRICE    LIST? 

IT    WILL    INTEREST    YOU. 


NEW  YORK. 


PASS  &  SEYMOUR,  Inc. 


CtllCAQO. 

BOSTON. 

CINCINNATI. 

SAN  FRANCISCO. 


SOLVAY,  N.  Y. 


SYMMETRICAL  APPEARANCE.    HIGHLY  FINISHED. 

Onr  Catalogue  describes  onr  fall  line 
of  16  designs  of  Ceiling  and  Desk 
Fans  for   yonr  selection.       ::        ::        :; 


DIEHL  MANUFACTURING  GO, 


SAI.ES  OFFICES: 
561  Broadway,  NFW  YOKK. 
128  Essex  St.,  BOSTON. 
IZirt  Filbert  St..  PHILADELPHIA. 
Central  Electric  Co.,  CHICAGO. 
Newman-SpranleyCo.,  NEW  ORLEANS. 
Waco  Electrical  Supply  Co.,  WACO,  TEX. 


MAIN  OFFICE  AND  WORKS: 

Elizabethport,  N.  J. 


VINDEXTRAN8FORMERS 


JiabI 


AlM^ayj 


HIGH    EFFICIENCY. 
GOOD    REGULATION. 
LOW    CORE    LOSS. 


VIIMDEX: 


FOREIGN    REPRESENTATIVES: 

REED'S    ELEC.    ENC.    &    CONST.    CO.,    LONDON,    ENC. 

MECHANICS'    SUPPLY    CO.,    QUEBEC. 


,,       ,-^--.^«s^,       III. 

FACTORY:  AURORA,  ILL. 


WESTERN    ELECTRICIAN 


May  lo,  1902 


TRILJIVIPM 

SMALL  GENERATING  SETS  FOR 

MARINE  WORK  OR  SMALL 

ISOLATED  PLANTS. 

^V^v 

m 

WE    MANrFACTUBE 

GENERATORS  and  MOTORS 

OF  ALL  KINDS   AND  FOR   ALL  PURPOSES. 

TRIUMPH  ELKCTRIC  CO., 

^^:^f^      ""^^riS^Ky 

S^^S"WE"                                 CINCINNATI,  O.j 

FOR    HIGH    GRADE 


INSULATING  VARNISHES 

ADDRESS 

Standard  Varnish  Works 

CHICAGO  NEW   YORK  LONDON 


BOSTON    CABLE   CLIP. 


ADJUSTABLE     TO     ANY     SIZE     CABLE. 
CHASE-SHAWMUT  CO.,   f^^fJ^^T** 


CLASSIFIED    INDEX   OF   ADVERTISEMENTS. 


A4Ja8ter«t  Inc.  LampB. 

Inc.  El.  Lt.  Manipulator  Co. 

Anchors  (TeL  A  Tel.) 

Mattbews  A  Bro.,  W.  N. 

Annnjic  iators. 

Central  Electric  Co. 
Edwards  A  Company. 
Electric  Appliance  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Babbitt     Sletal     and 
Solder.  ,      ,    ^ 

Gr.  Western  Sm.  and  Refg.  Co. 

Batteries  and  Jars. 

Bunnell  Telegraph.  AElec. Co. 
Central  Electric  Co. 
Edison  Mfg.  Co. 
Edwards  &  Company. 
Electric  Appliance  Co. 
Leclancbe  Batterj'  Co.,  The 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Bells,  Buzzers,  Etc. 

Bunnell Telegrap.  AElec.  Co. 
Central  Electric  Co. 
Edwards  A  Company. 
Electric  Appliance  Co. 
Spies  Electric  Company. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Belt  Dresslns:. 

Eclipse  Pulley  Covering  Co. 
Leather  Preserver  Mfg.  Corp. 

Beltlne. 

Leather  Preserver  Mfg.  Corp. 

Blowers. 

Sturtevant  Co.,  B.  F. 

Boilers. 

Whitehead  Company,  W.  W. 

Books,  Electrical. 

.\iukl  A  Co..  Theo. 
Electrician  Publishing  Co. 

Brushes. 

Central  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
Holmes  Flbre-Graphlte  Co. 
Saga  A  Bro..  F.  B. 
Western  Electric  Company. 

Cable  CUps. 

Chase-Shawmut  Company. 

Norton  Tool  Company,  Tbe. 
Cables.  (See  Insulated  Wires. ) 
Cables,  Electric  (See  Insu- 

latedwires)  Copper,Sheet 

and  Bar. 

American  Elec.  Works. 

American  Steel  A  Wire  Co. 

Bunnell  Telegrap.  A  Elec.Co. 

Central  Electric  Co. 

General  Electric  Co. 

New  York  Ins.  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Elec.  Supply  Co. 

Western  Electric  Company. 

Carbons,     Points    and 
Plates. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

Relslnger,  Hugo. 

Western  Elect.  Supply  Co. 
Caatinss. 

Smith  Co.,  S.  Morgan. 
Chains. 

Jeffrey  Mfg.  Co. 
CirciUt  Breakers. 

Badt  A  Co.,  F.  B. 

Cutler  Elec.  A  Mfg.  Co. 

Weatem  Electric  (Jompany. 

Coal  and  Ashes    Hand- 
lias  Mach.inery. 

Jeffrey  Mfg  Co, 
Coils  and  Mainiets. 

Bunnell  Telegrap.  A  Elec.Co. 

Varley  Duplex  Magnet  Co. 

Western  Electric  Co. 
Colorific  for  Inc.  Jjamps. 

SIgnaloid  Chemical  Works. 
Compound. 

CroHus  A  son.  E.  R. 

Dearborn  Drug  A  Chem.  Wks. 
Conduit  and  Conduits. 

Badt  A  Co.,  F.  B. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Oiburn  Flexible  Conduit  Co. 

Spngue  Electric  Co. 

weglorn  Elect.  Supply  Co. 


Construction  &  Bepairs. 

Chicago  Edison  Co. 
Parsell  A  Weed. 
Spies  Electric  Company. 
Western  Electric  Co. 

Contractors  and  Electric 
XJsht  Plants. 

Bullock  Elec.  Mfg.  Co. 
Crocker-Wheeler  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
Mott  A  Comi>any.  J.  E. 
Sprague  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Wesllnghouse  Elec.AMfg.Co. 

Correspondence  Schools. 

American  School  of  Corresp. 
Electrical  Engineer  Inst. 
Int.  Correspond.  Schools. 

Cross-Amt  Braces,  Etc. 

Anderson  &  Sons,  W.  H. 

Cross-Arms,     Pins     and 
Brackets. 

Berthold  &  Jennings. 
Central  Electric  Co. 
Central  Manufacturing  Co. 
Standard  Pole  A  Tie  Co. 
Western  Elect.  Supply  Co. 
Western  Electric  (Company. 

Cut-Outs  and  Sivitches. 

Bossert  Elec.  Const.  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Pass  A  Seymour. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Wesllnghouse  El.  A  Mfg.  Co. 

Cuts. 

Franklin  Eng.  &  Electro.  Co. 

Dynamos  and  9Iotors. 

Bullock  Elec.  Mfg.  Co. 
Central  Electric  Co. 
Crocker-Wheeler  Cc, 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Gregory  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
Parsell  A  Weed. 
Reliance  Electric  Company. 
Schureman  A  Hayden. 
Sprague  Electric  Co. 
Sturtevant  Co.,  B.  F. 
Triumph  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Electric  Heatins  Appl. 

American  Elec.  Heater  Co. 
tilmplQx  Electrical  Co. 

Electric  Railways. 

Crocker-Wheeler  Company. 
General  Electric  Co. 
Sprague  Electric  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Electric  Sigrns. 

Federal  Electric  Company. 

Electrical  and   mechan- 
ical Ensrineers. 

Badt  &CO..F.B. 
BlsseK,  G.  W. 
Flora.  E.  E. 
Humphrey,  Henry  H. 
Molt  A  Company,  J.  E. 
Sargent  &  Lundy. 
Schotl.  W,  H. 

Electrical  Instruments. 

Badt  A  Co.,  F.  B. 
Bunnell  Telegrap.  A  Elec.Co. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Illinois  Electric  Specialty  Co. 
Machado  A  Roller. 
Plgnolet.  L.  M. 
Sage  &  Bro.,  F.  B. 
Stanley  Instrument  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 
Weston  Electrical  Inst.  Co. 
WUlyoung,  Elmer  Q. 


Electro -Plating  9Iach'y, 

Besly  A  Co.,  Chas.  H. 
Crocker-Wheeler  Company, 
General  Electric  Co. 

Elevators  -  Conveyors. 

Jeflfrey  Mfg.  Co. 
Engines,  Oas. 

Lowell  Model  Co. 
Parsell  &  Weed. 

Enjrines,  Steam. 

Ball  Engine  Co. 
Bayley  ASonsCo.,  W. 
Sturtevant  Co.,  B.  F. 
Whitehead  (Company,  W.  W. 

Exh'st  Steam  Apparatus. 

American  District  Steam  Co. 

Fan  Outfits. 

Central  Electric  Co. 
Crocker-Wheeler  Company. 
Diehl  Manufacturing  Co. 
Edison  Mfg.  Co. 
General  Electric  Co. 
General  luc.  Arc  Light  Co. 
St.  Louis  Elec.  Supply  Co. 
Sprague  Electric  Co. 
Sturtevant  Co.,  B.  F. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  EL  &  Mfg.  Co. 

Fibre. 

Kartavert  Mfg.  Co. 
Vulcanized  Fibre  Co. 

Files. 

Barnett  Co.,  G.  &  H. 

Fire  Alarm  Equipments. 

Bunnell  Telegrap.  A  Elec.Co. 

Fire  Extinguishers. 

Monarch  Fire  Appliance  Co. 

Fixtures,  Gas  and  Elec. 

Beardslee  Chandelier  Ml'g.Co 
Flashers. 

Reynolds  Electric  Company, 

Flexible  Shafts. 

Stow  Mfg.  Co. 

Forges. 

Sturtevant  Co.,  B.  P. 

Fuses  and  Fuse  "Wire. 

Central  Electric  Co. 
Chicago  Fuse  Wire  &  Mfg.Co. 
D.  A  W.  Fuse  Company. 
Electric  Appliance  Co. 
Vomacka  &  Mazanek. 
Western  Elect.  Supply  Co, 
Western  Electric  Company. 
Gears. 
Besly  A  Co.,  Chas.  H. 

General  Elec.  Supplies. 

Bunnell  Telegraph.AElec.Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Manhattan  Elec.  Supply  Co. 
St.  Louis  Elec.  Supply  Co. 
Standard  Electric  Company. 
Western  Electric  Co. 
Western  Elect.  Supply  Co, 

Glass  Wool. 

Glass  Wool  Mfg.  Company. 

Globes     and     Electrical 
Glass'ware. 

Century  Glass  Co. 
Phcenli  Glass  Co. 
Western  Elect.  Supply  Go. 

Graphite  Specialties. 

Besly  A  Co.,  Chas.  H. 
Dixon  Crucible  Co.,  Jos. 
Holmes  Flbre-Graphlte  Co. 

Heatiner     and    Ventilat- 
ing Apparatus. 

Sturtevant  Co.,  B.  F. 

Holders,  Inc.  Lamps. 

Incandesent    Electric    Light 
Manipulator  Co. 

Inspection  &  Insurance. 

Hartford   Steam    Boiler    In- 
spection A  Insurance  Co. 

Insulators  and  Insulat- 
ing materials. 

Akron  Smoking  Pipe  Co. 
Bunnell  Telegrap.  A  Elec.  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Electrical  Appliance  Co. 
General  Inc.  Arc  Light  Co. 
Indiana  Rub.  4  Ins.  Wire  Co. 


Kartavert  Mfg.  Co. 
Mica  Insulator  Co. 
Munsell  A  Co.,  Eugene. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
OkonlteCo.,The. 
Phillips  Insulated  Wire  Co. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Standard  Varnish  Works. 
Sterling  Varnish  Co. 
Vulcanized  Fibre  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Insulated  Wires  and  Ca- 
bles—Hagnet  W^ires. 

American  Electrical  Works. 
American  Steel  A  Wire  Co. 
Bunnell  Telegrap.  &  Elec.Co. 
Central  Electric  Co. 
Chicago  Insulated  Wire  Co. 
Crescent  Ins.  Wire  ACbl.Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Hazard  Manufacturing  Co. 
Indiana  Rub.  A  Ins.  Wire  Co. 
India  Rubber  A  Gutta  Percha 

Insulating  Co. 
Kellogg  Switch.  A  Sup.  Co. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
Okonlte  Co.,  The. 
Phillips,  Eugene  F. 
Phillips  Insulated  Wire  Co. 
Roebltng's  Sons  Co.  J.  A. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Western  Elec.  Supply  Co. 
Western  Electric  Company. 

Junction  Boxes. 

Bossert  Elect.  Const.  Co. 
General  Inc.  Arc  Light  Co. 

liamps,  Arc. 

Adams-Bagnall  Elec.  Co. 
Central  Electric  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Lt.  Co. 
Gregory  Electric  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

liamps,  Incandescent. 

Central  Electric  Co. 
Chicago  Edison  Co. 
Colorado  Lamp  Co. 
Edison  Decorative  A  Minia- 
ture Lamp  Dept 
Electric  Appliance  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
General  Inc.  Lamp  Co. 
Sawyer-Man  Elec.  Co. 
Shelby  Electric  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

liamps.  Inc.,  Adjusters. 

Inc.  El.  Lt.  Manipulator  Co. 

Iiamps,      Incandescent— 
Replacers  &  Cleaners. 

Inc.  El.  Lt.   Manipulator  Co. 
liightning  Arresters. 

American  Elec.  Fuse  Co. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
Westlnghouse  EL  A  Mfg.  Co. 

Iiinemen^s  Climbers. 

Anderson  A  Sons,  W.  H. 
Kiein  A  Son,  Matblas. 

magnet  Wires. 

(See  Insulated  Wires.) 

Mechanical  Designer. 

Flora,  E.  E. 

Meters. 

Diamond  Meter  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc, 

General  Inc.  Arc  Light  Co. 

9Ilca. 

Munsell  &  Co.,  Eugene. 

Mining  Apparatus,' Elec. 

C  rocker- ^Vneeler  Company. 
General  Electric  Co. 
Jeffrey  Mfg,  Co. 
Westlnghouse  El.  A  Mfg.  Ccw 


Motors.  (See  Dynamos 
Motors). 


and 


IVippers  and  Pliers. 

Klein  A  Son,  Matblas. 

Packing. 

Besly  &  Co.,  Chas.  H, 

Patent  Attorneys. 

Johnston,  Thomas  J. 

Phosphor  Bronze. 

Besly  A  Co.,  Chas.  H. 
Phosphor  BronzeSm,Co,,Ltd. 

Platinum     Bought     and 
Sold. 

Baker  A  Company, 

Gt. West. Sm.and  Refining  Co, 

Poles  and  Ties. 

Beidler  A  Co.,  Francis. 
Berthold  A  Jennings. 
Carney  Brothers  Company. 
Fowler,  John  H, 
Fulmer  Lumber  Co.,  D.  M. 
Holcomb-Lobb  Co. 
Lindsley  Bros.  Co, 
Maltby  Lumber  Co. 
Meredith  Cedar  Co.,  J.  P. 
Morse  Cedar  Co. 
Naugle  Tie  Co,,  E.  E. 
Perrizo  A  Sons. 
Pitt.jburg  A  L.  S.  Iron  Co. 
Porter  Cedar  Company. 
Standard  Pole  A  Tie  Co. 
Sterling  A  Son,  W.  0, 
Torrey  Cedar  Co. 
Valentine-Clark  Co,,  The, 
Worcester  Co.,  C.H. 

Polish  (Metal). 

Hoffman,  G.  W. 

Porcelain. 

Akron  Smoking  Pipe  Co. 

Power  Transmission 
Machinery. 

Jeffrey  Mfg.  Co. 
Smith  Co.,  6.  Morgan. 
Stllwell-Bierce  Smith- Vaile, 

Pulleys. 

Smith  Co.,  S,  Morgan, 
Stllwell-Bierce  Smith- Valle. 

Pulley  Covering. 

Eclipse  Pulley  Covering  Co. 

Rail  Bonds. 

American  steel  A  Wire  Co. 
Badt  A  Co.,  F.  B. 

Rail  Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 

Refiners. 

Gt.West.Sm.and  Refining  Co, 

Reflectors. 

Amer.  Reflt.  A  Lighting  Co. 

Re- l>Vin  ding— Repairs. 

Chicago  Edison  Co. 
Gregory  Electric  Co. 
Schureman  A  Hayden. 

Rheostats. 

Badt  A  Co.,  F,  B, 
Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 
Gen'i  Inc,  Arc  Lt.  Co. 
Sage  A  Bro.,  F.  B. 
Westlnghouse  El.  A  Mfg.  Co. 

Rosettes. 

Pass  A  Seymour. 

Second-Hand  Mach'y. 

Gregory  Electric  Co. 
Illinois  Maintenance  Co. 
Matthews  A  Bro.,  W.  N. 
Rose  Electric  Company. 
Schoonmaker  Co.,  .\.  G. 
Scnureman  A  Hayden. 
Walsh's  Sons  A  Co. 
Whitehead  Company,  W.  W. 

Shades. 

Amer.  Reflt.  A  Lighting  Co. 

Speaking  Tubes. 

Central  Electric  Co. 
Edwards  A  Company. 
Electric  Appliance  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Speed  Indicators. 

Besly  A  Co.,  Chas.  H. 

Queen  A  Co. 

Weston  Electrical  lust.  Co. 

Springs. 

American  Steel  &  Wire  Co. 

Steel  Boxes. 

Bossert  Elec.  Const.  Co. 


Storage  Batteries. 

American  Battery  Co. 
Electric  Storage  Battery  Co. 
United  States  Accumulat.  Co. 

Tapes,  Insulating. 

American  Electrical  Works. 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
Electric  Appliance  Co. 
New  York  Insulated  WireCo. 
Okonlte  Co.,  The. 
Simplex  Electrical  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Telegraphic  Supplies. 

Bunnell  Telegraph.AElec.Co. 

Telephones,  Telephone 
Material  and  Switch- 
boards. 

Acme  Pay  Station  Co, 
American  El,  Telephone  Co. 
Bunnell  Telegraph.AElec.Co. 
Central  Electric  Co. 
Central  Tele.  A  Elec.  Co. 
Colt,  Henry  A. 

Columbia  Telephone  Mfg.  Co. 
Continental  Tel.  Const.  Co, 
Ericsson  Telephone  Co. 
Eureka  Electric  Company. 
Farr  A  Farr. 

International  Tel.  Mfg,  Co. 
Kellogg  Swltchb.  A  Sup.  Co. 
Kokomo  Tel.  A  El.  Mfg.  Co. 
Metropolitan  Tel,  A  Elec.Co, 
Moon  Mfg.  Co.,  The. 
R,  I,  Telephone  A  Elec.  Co. 
St.  Louii  Elec,  Supply  Co. 
Spencer  Electrical  Co. 
Sterling  Electric  Co. 
Stromberg-CarlsonTel.M.  Co. 
Telephone  Co.  of  Amer,, The. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Telephone  Service. 

Chicago  Telephone  Co. 

Tools. 

Anderson  A  Sons,  W.  H. 
Dicke  Tool  Company. 
Klein  A  Son,  Mathlas. 
Norton  Tool  Company,  The. 

Tran  sfbrmers. 

Central  Electric  Company. 
Crocker-Wheeler  Company. 
Ft.  Wayne  Elec.  Works,  Inc. 
General  Electric  Co. 
Gregory  Electric  Co. 
Moloney  Electric  Company, 
Standard  Electric  Company, 
Vindex  Electric  Company. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co, 

Trucks,  Electric  Car. 

General  Electric  Co. 
Westlnghouse  El.  A  Mfg,  Co. 

Turbine  Water  IVheels 

Leffel  A  Co.,  Jas. 
Smith  Co.,  S.  Morgan. 
Stihvell-Blerce   Smith-Vaile 
Varnishes. 

Standard  Varnish  Works. 
Sterling  Varnish  Co, 

Vulcanized  Fibre. 

Vulcanized  Fibre  Co. 

Wires,  Copper. 

American  Electrical  Works. 
American  Steel  A  Wire  Co, 
Central  Electric  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Hazard  Manufacturing  Co. 
National  India  Rubber  Co. 
Okonlte  Co.,  The, 
Phlllins  Insulated  Wire  Co. 
Roebllng's  Sons  Co.,  J.  A. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Western  Electric  Company. 

IV  ire.  Bare. 

American  Steel  A  Wire  Co, 
Besly  A  Co.,  Chas.  H. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Okonlte  Co.,  The. 
Phillips  Insulated  Wire  Co. 
Roebltng's  Sons  Co.,  J.  A. 
Standard  Underground  C.  Co. 
Western  Electric  Co. 
Western  Eiectrical  Sup.  Co. 

SupRay  Outfits. 

WUlyoung,  Elmei  G. 


Vqv   .AJ.x>iia.i>et:lo^   Ixxd^s:    o*    iVd^eirtltsexx^exxtfii    See    I*»fi;e    3» 
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6.  I.  Type  B,  6,000-Volt,  SOO-Ampere, 

HIGH    TENSION    OIL    SWITCH. 


Write  for  Bulletin  No.  53. 


General  Incandescent  Arc  LighfOo. 

"*"  G.  I.  """ 

NEW  YORK,    N.    Y. 


CHICAGO. 
CLEVELAND. 


ST.  LOUIS. 
CINCINNATI. 


G.I     G.I.    G.I.    G.I.    G.I.    G.I.      G.I.    G.I,    G.I.     G.I.    G.I. 


A  Word  'Bt; 

Telephone 


will  settle  it,  and 
the  cost  is  but  a 
trifle.  You  can 
always  get  a  hear^- 
ing  by  telephone. 
"Business  and  "R^es' 
idence. 

CHICAGO   TELEPHONE  CO. 

203    Washington  Street.  96  State  Street. 


The  Electrician  Publishing  Co.,  510  Marquette  Bldg., 
Chicago.  Headquarters  for  all  latest  Electrical  Books. 
Write  for  Catalogue. 


TELEPHONE 


AND  TELEGRAPH • 

CONSTRUCTION  SPECIALTIES. 


llH-inch  "Spread,' 
points  up  or  down. 


PATENTED 
GALVANIZED  STEEL 
CABLE  HANGER. 

Note  Beautiful  Mechanical 
Simplicity. 

SEND  FOR  SAMPLE. 


These  Pole  Brackets  forged 
from  ^  and  §^  round  Iron; 
punched  for  ^^  bolts  with 
forge  finish. 


In  place  on  cable. 


20-inch  "Spread," 
points  up  or  down. 


Correspond  with  us.  We  have  good  specialties  and  UP-TO-DATE.  Tell  us  what  you  want. 
Corner  Brackets,  Guy  Shims  and  Special  Forglngs  Made  to  Order. 

THE  NORTON  TOOL  CO.,  West  Park,  O. 


National  Electric  Light  Association. 


OIIMOIIMIM 

May  20-22,  1902, 


I, 


MONON  ROUTE 


and  C,  H.  &  D.  Ry. 

4      CONVENIENT    TRAINS    DAILY.       ^ 

City  Ticket  Office:  232  Clarlc  Streeet, 
Depot:  Dearborn  Station,  CHICAGO, 


FAN  MOTORS 


FOR 


ALTERNATING  and  DIRECT  CURRENT. 


Desk 
Bracket 


OR 


Ceiling 
Styles. 


OPERATING 
OH  ALL 
STANDARD 
VOLTAGES. 


Get  Our 

Prices 

Before 

Placing 

Your 

Orders. 


16  In.  Desk  Fan.     For  1 10  Volts,  Direct  Current. 


FULL  DESCRIPTION  IN  OUR  1902  FAN  CATALOGUE. 


Western  Electric  Company, 

CHICAGO.      SAINT  LOUIS,      PHILADELPHIA.      NEW  YORK. 


WESTERN    ELECTRiaAN 


May  10,  1902 


PEERLESS  gi^if^cT 

Desk  and  Ceiling  Fans. 


Made  in 

all  Types 
and 
Sizes 

and  for 
any 

Voltage. 


1 


TYPE   H-2,  ELECTROLIER.   CEILING   FAN. 


^###****"M 

Throws 

%. 

more  Air 

with  less 

V 

Current 

--!_  jUEif'fl^^^fc,- 

than  any 

Tffl'WS^'^'           ^^^^^^^^^^H 

Fan  on  the 

■  "mam  2^^^^^^^^^^^^^^^ 

Market. 

F.II.IlSIfi    rAM 

***##**#« 

HANDSOME.  STRONG, 
EFFICIENT. 


We    G\iacra^rvtee 

th 

e  n\      to      be 

MecKacivicQclly 

^ 

?y*  a^rvd  *>^  ^ 

El 

e  ct  r  i  c  adly 

^ 

Perfect.   ^ 

Western  Electrical  Supply  Company, 


Wrtfe     -to-day     for^ 
catalog  and  prtces.' 


ST.  LOUIS,  U.  S.  A. 
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4LL  THAT  HARD  SCALE  ^^  your  boiler  which  it  is  so  impossible  to  remove  with  tools  can  be  softened  and  converted  into  a  light  mud 
which  will  wash  out  with  the  water,  leaving  the  boilers  absolutely  clean,  without  injury  to  the  iron,   steam  or  connections,  by  the  use  of 

DEARBORN    VEGETABLE    BOILER    COMPOUNDS. 

Write  us  regarding  water  analyses. 

DXSARBORN    DRUG    AND    CHXSIKEICAIa 


CHICAGO  : 

27-31  Bialto  Bide.,  Tel.  Harrison  3930  and  3931. 

PITTSBDEG.  ST.  LOUIS.  ST.  PAUL. 

.4.  W.  Crouch.  F.  Bardley.  T.  S.  F.  Hayes. 


WM.  H.  EDGAR,  President. 


ATLANTA,  GA. 
C.  H.  Everett. 


DENVEK. 
G.  E.  Talcott. 


SAN  FRANCISCO. 
W.  A.  Kenney. 


NEW  TOKK  ;  120  Liberty  Street. 

VV.  B.  McVlcker. 
HONOLULU.  H.  T. 
E.  C.  Brown. 


Crlmshaw.  Raven  White  Core.  Raven  Black  Core. 

ALL  OUR  WIRI8  p>m  iiispection  and  oarry  th*  ai»T« TRADE-MARKS  on  our  taga.   Weaiso  manufacture  Orlmshaw  and  Competition  Tapes  and  Splicing  Compound*. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OFFICE: 
■3-17  Cortludt  St..  New  Yerk. 


BRANCHES:]  „,CmCAaOi^  St. 


BOSTON: 
7  0tl9  St. 


SAN  FRANCISCO; 
j3  Second  St. 


^DWARDS  AH;,Co 


TheR.E.-A.  U  Monitor  Bell. 

(PatentetL) 


EaiDmer  rod  supported  in  two  places 

and  thron-n  strajpht  out  and  in  by  the 

I  armature,    striking   gong  on    Inside, 

near  edge.thusgi-iinga  full,  clear  tone. 

All  springs  made  of  Phosphor  Bronze 
and  so  formed  that  there  is  least  pos- 
sible strain. 

Contacts  are  platinized,  adjustment 
is  made  by  pressure  on  the  standard 
which  supports  one  contact.  No  screws 
or  nuts  being  used  in  the  adjustment, 
bell  does  not  get  out  of  order  by  oper- 
ation. 

Ordinarily  the  weak  point  is  the 
pivot,  the  unreliable  one  the  adjust- 
ing screw  and  nut.  As  these  delects 
have  been  eliminated,  this  bell  will 
stand  hard  usage  and  operate  under 
adverse  conditions. 

The  hammer  entirely  concealed  by 
gong  and  cannot  be  tampered  with. 

It  is  especially  adapted  for  use  on 
street  carB.as.in  addition  to  the  advan 
tages  mentioned,  it  is  dust,  Insect  and 
moisture  proof. 


^EwyowK  r<Y 


Electric  Heating  Apparatus. 

SENP  FOR  64-PAGE  CATALOGUE. 

"UNIT"  ENAMELED  RHEOSTATS 

The  simplex  Electrical  Co., 

Cambridgeport,    Mass. 
CHICAOO,    Monadnock    Block. 

WE  BUY  OLD  BELTS 

OR  SCRAPS,  ANY  SIZE  OR 
CONDITION. 

WE  CLEAN,  REPAIR  AND  RENEW 

OLD  BELTS. 
LEATHER  PRESERVER  MPQ.  CORP. 

27  W.  MONROE  ST.,  CHICAGO- 


TELEPHONE 


MEN 


and  others  interested  in 


Magnets,  Coils,  Solenoids 
«">•■  Fine  Wire  Windings, 

will  find  it  to  their  advantage  to  cor- 
respond with  us  when  in  the  market 
for  anything  in  the  above  line 


MAGNETS   furnished  complete  with  either 
Hmuiifciq    msuLATED  or  DUPLEX  Windings 

Catalogue 'on  Application. 


MOLONEY 
TRANSFORMERS 

HAVE  NO  EQUAL. 


1 1  iT   I 


They  are  perfect  in  me- 
chanical and  electrical 
construction.  Copper  and 
core    losses  reduced  to  a 


minimum. 


Two-year  guarantee. 


Moloney  Electric  Go. 

ST.  LOUIS,  Mo. 


Varley  Duplex  [Niagnet  Go. 


PHILUPSDALE,  R.  I. 


CHICAGO,  ILL. 


"Western  Electrical  Supply  Oo.,  St.  Louis,  Mo. 
H.  E.  Coho,  149  Broadway,  New  York. 
Northwest  Elec.  Engineering  Co.,  Portland,  Ore. 
Brook-FolUsElec.  Corp.  Co.,  San  Francisco,  Gal.' 
S  .  E .  Lawry,  Buffalo,  N .  T . 
Samuel  Barnes  Electric  Co.,  London,  England. 


ELECTRICAL  BOOKS. 

A.II    Kinds. 

ELECTRICIAN  PUBLISHING  COMPANY, 
Smite  SIO  Marixnette,  CKICASO. 


DO  YOU  KIMONA/ 

the  Importance  of  magnetically  floating  the 
moving  parts  of  a  meter? 

Send  for  description  and  book  full  of  good  information  "ABOUT  METERS." 


^P! 


[a 


STANLEY  INSTRUMENT  COMPANY, 

General  Sales  Office,  158  Broadway,  New  York,  N.  Y. 
Paoifso  Coast  Aerency,  33  New  Montgomery  St.,  San  FranciAoo,  Cal. 


% 


if 


-m} 


f 
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the  Gulmann  Inteen-flllng 

aUernuiIng  curreni  watlnieter 

Is  stroiib'Iy  constructed,  simple  In  design. 

permaoenl  In  lis  callbratU  u. 

tlghlly  sealed,  proof  against 

moisture,  dirt  and  Insects; 

recording  correctly  both 
Inductive  and  non-lndiictlve  loads. 

It  is  not  affected  by  atmospheric 

changes. 

!t  isa  practical  meter  for 

practical  plants. 

yours  truly 


ELECTRIC   APPLIANCE    COMPANY,    SELLING    AND    GUARANTEEING 
GUTMANN  WATTMETERS.       92  i  94  W.   VAN   BUREN   ST.,  CHICAGO 


MADE    TO    LAST 
Q   E 

X=RAY  TUBES 

Perfect  glass — free  from  bubbles,  strains  and 
blisters.  Perfect  Construction — Re-enforced  seals 
— durable  in  every  detail. 

It  pays  to  use  them — they  can  always  be  repaired. 
Expert  advice  gladly  given  on  all  X-Ray  work. 

Miniature  Incandescent  Lamfs 

a?id  Sockets. 

Dezvar  Bulbs  for  Liquid  Air. 

EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

General  Electric  Company,  Harrison,  N.  J. 


INDIA  MICA 


We  import  directly  from  India  and  handle  the  output  of 
the  best  mines.  A  large  stock  constantly  on  hand  enables 
us  to  make  prompt  shipments.  ALL  OTHER  QUALITIES. 
Prices  low. 

EUCENE  MUNSELL  &  COMPANY, 

NEW  YORK  AND  CHICAGO. 


iVOLT= AMMETERS, 

POCKET  SIZE. 

_^otKcTjd For  Testing  Batteries  and  Battery 
iwiSiy Circuits,  Locating  Faults,  Ground*, 
I      i'J'jaetc. 

\y^  y^       RELIABLE.       ACCOEATE. 
Send  for  Circular. 
L.  M.  PICNOLET. 
T8-a0  Certlanat  St.,  NEW  YORK,  N.  T- 


F.  B.  BAOT.  C.  M.   WILLIS. 

F.   B.  BADT  &  CO. 

CONSULTING   ENGINEERS   AND    EXPERTS, 
1504  Monadnock  Block, 

Tkliphonc  H*nnisoN  745.  CHICAGO. 


Long  Distance  Phone  Central  2448. 

W.   H.   SCHOTT, 

ENGINEER  AND  CONTRACTOR, 

Specialties:  1220-21  Marquette  Building, 

Central  Station  Heating  Plants, 

Water  Works  Steam  Plants. 

Electric  Light,  Gas  and 

Street  Railway  Plants.  CHICAGO. 


J.E.MOTT&CO. 

nUNTINQTON,  IND. — MARION,  IND. 

CONTRACTORS 

CONBDLTING,    MECHANICAL    AND     ELECTRICAL 

ENGINEERS 

Estimates    Furnished    on   All    Kinds    of 
ELECTRICAL  CONSTRUCTION. 


Electric  Railways  Built  by  us: 

For  the  Milwaukee,  Racine  &  Kenosha 
Ekctric  Ry.  Co.,  from  South  Milwaukee  to 
Kenosha,  '24  miles. 

For  the  Chicago  &  Milwaukee  Electric  Ry. 
Co. .from  Wauket-'sn  to  N.  Evanslon,26  miles. 

For  the  Ft.  Wayne  (lod.)  Southwestern 
Traction  Co.,  from  Ft.  Wayne  to  Wabash, 
45  miles. 

We  have  been  awarded  the  contract  for  the 
construction  of  40  miles  of  railway  out  of 
Dover,  Del.,  for  ili.;  Di^l.  ij<-ii'l  Kl.'c.  I;v.  <.'n. 


SPARKING 


HeducBS  the  working    capacity   of    a 
motor  or  dynamo,  wears  \out  the  cent- 
mutator,  wastes  power  and  nway  cause 
a  ffre.   Ali  this  may  be  avoided  if  you  use       .        ... 

The  only  article  that  will  PREVENT 
SPARKING.  Will  keep  the  Commu- 
tator in  ETood  condition  and  PRE- 
VENT CUTTING. 

Absolutely  Will  Not  Gam    The    Brushes. 


50  Cents  per  Stick.  $5.00  per  Dozen. 

SEND  FOR  FREE  SAMPLE  STICK. 
For  sale  by  all  supply  houses,  or 
K.  McLENNAN  &  CO.  Sole  Manufacturers.  909, 100  Washington  St.,  Chicago, 


It  will  put  that  high  gloss  on  the 
Commutator  you  have  so  long  sought 

ftfter. 


IM        M 


Write  for  catalogue 


AMERICAN  ELECTRICAL  HEATER  CO. 

Manufacturers  Electric  Heating  Appliances, 
Qtalogue.  193-197  River  St.     DETROIT    MICH 


The  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

STEEIi  OUTLET  AlfD  JUDTCTION  BOXES, 
SWITCHBOABDS,   FANBI/    BOARDS,   SWITCHES,  ETC. 


AMERICAN"  Sfr 

ARE  THE  BEST.    Send  lor  descriptive  Circular. 

Absolutely  Non-Infringing. 
Protection  Guaranteed. 

AMERICAN  BATTERY  CO., 

EST'D  1BS9.         171  S.  Clinton  SI.,  Chicago,  ill, 


Bug-Proof  Bell,  %'nf' 

SSmpiB,   3-in      Enameled,'^45c. 

By  mail,  prepaid.     Made    in  sizes 

2  lo  8-incli.  Dealers  send  for  prices. 

We  also  make  Inventors'  Models  and 

Special  Electrical  Devices. 

Write  us  for  prices. 

SPIES    ELECTRIC  CO., 

87-89  W.  Van  Buren  Street.  Cliicago.  III. 


ore 
Pay 


Geo.  A.  Waddell.  Chief  Electrician,  Mer- 
chants and  Miners  Transportation  Co.,  Balti- 
more, Md.,  a  graduate,  says: 

"  I  secured  my  position  tiirough  the 
influence  of  the  School.  I  wish  to  e.^tend  my 
thanks  for  the  good  the  School  has  done  for 
me  and  for  Increasing  my  salary  from  $2.50 
per  day  to  $100  per  month." 

for  our  students 

Instruction  Is  given  by  mail  under  the  direc- 
tion of  graduates  of  Boston's  famous 
engineering  schools.    A  few 

FREE 
SCHOLARSHIPS 

in  Mechanical,  Electrical,  Steam  and  Textile 
Engineering:  Heating.  Ventilation  and 
Plumbing— including  Mechanical  Drawing- 
will  be  awarded  to  early  applicants.  Tuition 
is  absolutely  free,  theonly  expense  being  for 
instruction  papers  and  postage. 

Handbook  describing  cottrsts, 
methods  and  regular  ttrtns  will 
be  sent  on  request  to  any  reader 
of    the     ii^estern     Electrician. 

American 


School    of    Correspondence 

(Charterid  by  the  Cotrtmonwealth  of 
Massach  usetts) 

Boston,  Mass.,  U.  S.  A. 


BARE    COPPER  WIRE. 
RUBBER    COVERED    W! 
WEATHERPROOF    WIRE. 


RE, 


MAGNET    WIRE. 


LAMP    CORD. 


RDEBLING 


POWER  CABLES. 
TELEPHONE  CABLES.  OFFICE  WIRE. 

JOHN  A.  ROEBLING'S  SONS  CO. 


NEW  VORK. 
CHICAGO. 


TRENTON,  N. J. 


CLEVELAND. 
SAN   FRANCISCO. 


SEA  BREEZES  RECALLED 

BY    USING    OUR    FAN    MOTORS. 
HOT    WEATHER      DISCOMFORTS     DISPELLED 

WHERE  THEY 

ARE 
INSTALLED. 

VOLTAGES    AND    STYLES. 


ALL 


THE  STANDARD  ELECTRIC  CO. 


CINCINNATI,    OHIO. 


li 


May  lo,  1902 


WESTERN     ELECTRICIAN 


II 


FRANK  N.  PHILLPrS,  pRESionrT. 
C.  H.  WAGENSCIL,  ThEASuRER. 


CUGCNE  r.  PHILLIPS. 
GcrtERAL  Manager. 


K.  ROWLAND  PHILLIPS.  Viec*PflK«. 
a.  R.  MCMIIIGTON,  JR.,  SCC. 


AMERICAN  ELECTRICAL  WORKS, 

<  '      I     '  PBOTIDEXCE,  B.  1.  ' 

BAREAND  INSULATED  ELECTRICWIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

americanite,  magnet,  office  and 
annunciator  wires. 

CABLES  FOR  AERIAL  «ND  UNDERGROUND  USE. 
New  York  Store,  W.  J.  Watson.  26  Cortlandt  St. 
Chicago  Store.  F.  E.  Donotaoe,  82  Lake  St. 

Montreal  Brakch,^  Eugene  F.  Phillips' Electrical  Works. 

MAIN  OFFICES  AND  FACTORIES.  PHtLLIPSDALE,  R.  I. 


S    IS     IT. 


The  STAR  SOLDERING  STICK. 


The  Best  is  Always  Good  Enough. 

Always   ready.      >" on-corrosive.     Coovenient. 
Saves  lime.    Makes  the  solder  slick. 

Supply  dealers  sell  them.    Write  for  free  samples. 

We  make  the  famous  Crolius  Commutator  Com- 
pound:  eliminates  sparking  and  all 
commutator  trouhles. 

E.   R.  CROLIUS  &  SON, 

Manufacturers, 
6421  Parnell  Ave.,     -     Chicago,  III. 


She  Ynrt  witb  6«n«rtl  Electric  Comptn). 

THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  66  Broadway,    -    NEW  YORK  CIH. 

Patent  CtDWt.       Pit*nlSollclUn|. 


Dynamos 


COMBINATION  OF 

Slow  Flexible  Shaft 

AND 

MULTI-SPEED  MOTOR. 

Practically  dust  and  water  proof.  For  PortaWe 
Drilline,  Tapping.  Reamine,  Emery  Grinding,  etc 
"Write  for  Catalogue  and  Prices. 

STOW  MFG.  CO.,  Binghamton,  N.  Y. 

Gen'l  European  Agents,  Selie:,  SonneHthal  &  C«., 

85  Queen  Victoria  Street,  London.  Eneiand. 


X-KAY  APFABAXrS. 

Coils  and  X-Ray  Machines  for  Bat- 
tery and  Power  Circuits — Direct 
or  Alternating  —  Permanent  or 
Portable — 4  inches  to  18  inches. 

We  control  patents  and  are  8o)e 
makers  of  the 

Caldwell  Liquid  Interrupter. 

Cunningham  Mercury  Jet  Interrupter. 

Caldwell  Stereoscopic  Fluoroscope. 

ELMER  G.  WILLYOUNG,  97-99  Frankfort  Sti,  send  for  cataio^exo.  507 


TEST    UPSTBCMEXTS. 

portable  Sets  for  Resistance,  Faults, 
Etc. 

Portable  Sets  for  Insulation  and 
Capacity. 

Galvanometers,  Bridges,  Condens- 
ers, Photometers,  Etc.,  Etc. 

II  Catalogues  in  print,  4c  in  stamps. 


XE1¥    XOSK,    X.    X. 


10c  in  stamps. 


\ 

IN    SOLDER 

IN    ANY    QUANTITIES. 

WRITE   FOR    PRICES. 
KELLOGG  SWITCHBOARD  &  SUPPLY  CO.,  229  So.  Green  St. 

CHICAGO. 

nch  Offices:  Keystone  BIdg.,  Philadelphia,  Pa.;   Electric   BIdg.,  Cleveland,  O. 


NATIONAL  GOOE  STANDARD 

"0.  K."  Weatherproof  Wire. 
Slow-Burning  Weatherproof 
and  Slow-Burning  Wire. 

Prices  and  Samples  on  Application. 

Phillips  Insulated  Wire  COi, 

Office  and  Factory:  PAWTUCKET.  R.  L 


ik^rf^AiikttMAAi 


Make   your   poles   as 
firm  as 

THE  ROCK 
OF  GIBRALTAR 

By    anchoring    ihem 
with 

Stombaugh 

Guy 
Anchors. 

Telephone,  telegraph, 
electric  light  and 
street  railway  companies  should  investigate  the  merits  of  this  anchoring 
device.  It  is  used  by  thousands  of  the  largest  concerns  in  the  country  and  is 
highly  endorsed  by  every  user.  Stombaugh  Anchors  are  BORED  into  the 
ground,  which,  therefore,  is  not  disturbed.  No  digging  or  tamping 
necessary.  They  are  easy  to  install,  hard  to  displace.  Their  holding 
power  is  marvelous,  A  5-inch  anchor,  40  inches  in  the  ground,  holds  5,900 
pounds;  a  6-inch,  same  depth,  6.600  pounds;  an  8-inch,  same  depth,  9,000 
pounds;  other  sizes  in  proportion.  At  greater  depth  there  is  a  correspond- 
ing increase  in  holding  power. 

Because  Stombaugh  Anchors  are  so  durable  and  have  given  such  great 
satisfaction  some  concerns  think  they  are  expensive.  This  is  wrong.  The 
price  of  the  Stombaugh  is  one  of  the  features  which  have  made  it  so  popu- 
lar. Write  us  and  we 
will  quote  you  prices 
that  will  astonish  you. 
We  send  on  30  days' 
trial  and  pay  freight 
both  ways  if  not  satis- 
factory. 

Ail    supply     dealers 
carry  them. 

W.N. 

Matthews 

&  Bros., 

603  Carleton  BIdg., 
ST.  LOUIS. 


Jl9vt/^init^%  I  mil  I  iigiv^pv«ipp^ppv^pvipiPVP«vvv^p^^pp^ 


COMPLETE  STOCK  ALWAYS  ON  HAND. 


FOR  ALL 
TYPES  OF 
LAMPS. 


OPEN  AND  ENCLOSED  OUTER  AND  INNER  ARC  GLOBES  AND  SHADES. 

WRITE    US. 

THE  CENTURY  GLASS  CO.,  BELLAIRE,  OHIO. 


REFLECTORS! 


SIIiVER-FIiATED 

9IIBBOB 

BEFIiKCTOBS 

FOB 

INC  A  XJ»BSCBIffT 

CIjUSTEBS. 


Made  in  many  sizes  and  styleB. 
with  prisms  if  desired. 


"We  also  manufacture 

Silver  and  Opal  Glass  Inverted   Doptrfe  Cone 
Reflectors,  Chandeliers  and  Sun  Burners 

For  lighting  and  ven- 
tilating 

CliurcheA, 
Tlieatres, 
Halls  and 
Public  Bulldia^s. 

Street  and  Ornamental 
Sign  Lamps  of  Every 
Kind  for  Oil.  Gas  or 
Gasoline.  Border 
Lights,  Bunch  Lights, 
Fo"bt  Lights  and  Gas 
Stands  for  Theatres. 


SEND  FOR  CATALOG. 


AMERICAN  REFLECTOR  &  LIGHTING  COMPANY. 

271-273  FRANKLIN  STREET,  CHICAGO,  ILL.,  U.  S.  A. 


WESTERN    ELECTRiaAN 


May  10,  1902 


WAXTED.   FOB  SALE    and 

similar  WA3IT  COLCHN  adiertise- 
ments  [jo  zuords  or  less),  $t-SO  <*" 
insertion:  additional  Ti'ords  jc  each. 
POSITION  WAXTEB  advertise- 
ments (jo  words  or /ess),  $/.oo  an  in- 
sertion; additional  words  2C  etch. 


WANTED. 

KLKCTRICAL  KNGINEEIl  for  position  as 
CHIEF  ELECTRICIAN  of  direct  current  motor 
Biid  dynamo  manufacturing  company  In  the 
Middle  West.  None  wittiout  exu-nslve  ami 
varied  cxi>erioncf  need  apply,  'reclinlcal  col- 
lege graduate  preferred.  Must  be  a  designer 
and  thorou&bly  competent  to  assume  r&^ponst- 
bllltv  of  a  line  of  superior  machines.  Must  have 
had  experience  justifying  the  electrical  Biir)er- 
vision  of  small  motors  and  dynamos  down  to 
one-quarter  H.  1*.  Position  Is  a  ^-ery  desirable 
one  and  can  oe  permanent  for  a  capable  j^'en- 
tleman  worthv  of  such  responsibility,  company 
la  well  know'n.  Character  and  ability  having- 
somethlni,'  tanf^ible  as  proof  absolutely  required. 
All  correspondence  strictly  confidential.  Ad- 
dress BOX  G*2.  care  Western  Electrician,  jIO 
Marquette  Building,  Chicago. 


WANTED. 


Experienced  steam  and  electrical  engineer 
to  take  charge  of  construction  of  electric  light 
plant  and  assume  management  after  Installa- 
tion. Wantedairout.Tune  1st.  Miistbethoroughly 
competent  and  practical  in  everv  particular. 
Permanent  position.  Address  TOM  J.  GARD- 
NER. Las  Animas.  Colorado. 


WANTED. 


To  bnv  an  electric  light  plant  inacountry 
town  of  from  4, noo  to  lo.uoo  population.  Wish 
10  move  an  outfit  10  new  location.  We  have  a 
finely  equipped  plant,  almost  new.  Address 
BOX  60.  care  Western  Electrician,  510  Mar- 
quette Building,  Chicago. 


WANTED. 


Good.  Hrst-class.  competent  electricians  for 
Inside  work,  bell  work,  motors  and  dynamos. 
Apply  at  once  with  references.  M.  B.  WHEELER 
ELECTRIC  CO.,(;raud  Rapids,  Mich. 


AN   OPPORTUNITY. 

FOR  SALE— A  water  power,  already  harnessed, 
and  large  building.  Owner  will  sell  half  Interest 
and  take  s*ock  In  a  company  for  the  manufac- 
turine  of  electrical  appliances.  Only  40  miles 
from  Chicago  and  flrst-class  railroad  facilities. 
If  you  have  a  good  thing  we  can  do  busines-;. 
V.  W.  i'ANTON.  South  El{,'in,  111. 

MOTORS  WANTED. 

600  Volt  Motors,  from  two  to  fifteen 
horse  power. 

ROSE  ELECTRIC  CO.,  St.  Louis,  Mo. 
INSTRUMENTS  WANTED. 

Volt  meters  and  ammeters  of  reliable  manu- 
facture.   ROSE  ELECTRIC  CO.,  St.  Louis,  Mo. 


FOR    SALE. 

One  hundred  tons  soft  sheet  steel  for  small 
armatures,  at  a  bargain.  WALSH'S  SOys  &  CO., 
261  Washington  St.,  Newark,  N.  J. 

FOR  SALE. 

Ice  plant  and  electric  plant  for  sale  in  a  grow- 
ing town.  Just  the  thln^  for  a  man  who  under- 
stands the  business.  For  particulars  apply  to 
W.  J.  MILLER,  Balllnger.  Texas. 

FOR  SALE-CHEAP  FOR  CASH. 

Electric  Light  Plant  in  Missouri  town  of  2.500 
population;  established  one  year;  500  incandes- 
cents,  25  arcs.  Paying  well.  City  contract  for 
five  years.  Cheap  coal,  free  water.  Incandes- 
cent contracts  could  be  doubled  by  good  hustler; 
fine  chance  for  right  man.    Address 

S.  W.  CARVER,  Windsor,  Mo. 


regory: 

.  ELECTRIC  cof 

■5'»-62  5.CLINT0N  5T. CHICAGO 

Recognized    Headquarters   for   Dynamos,    Motors, 
Meters  and  Transformers  tor  Immediate  delivery. 
FOR  SALE. 
One  no  k.  w.  Eddy  Multipolar.  EM  volts. 
One  135  k.  w.  Thompaon  Ryan  M.  P.,  250  volts. 
One  oak.  w.  Thom»on-HoiiHton.  250  volti,  U62. 
One  100  k.  w,  GeDoral  Electric  Multipolar,  &00  voltn. 
Three 00  k.  w.  Oeneral  Electric  Multipolar,  600  voItB. 
One   62  k.  w.  Thomson-Houston.  D62,  600  volts. 
Two  100  k.  w.  WeatfoifhouBo  Multipolar.  125  volta. 
One  100  k.  w.  Trlumpli  Multipolar,  12.^  volt*. 
One    80  k.  w.  Triumph  Multipolar.  126  volts. 
One   80  k.  w.  KeyBtoup  Multipolar,  126  volta. 
One  «5k  w.  General  Electric  Multipolar,  125  volta. 

.  Large  Block  of  ^iDaller  machines. 

Send  for  our  Monthly  Bargain  Sheet  with  net 
prices  on  machines  in  stock  at  our  works.  All 
apparatus  fully  guaranteed. 


FOR  SALE— CHEAP. 

One  iwo-buudred  drop.  Strombcr;;-Carlsoa 
switchboard,  one  hundred  twoniy-ilve  drops 
installed  with  Warner  powt-r  generator.  Is  in 
first  class  condition,  havlny  been  In  use  only 
about  six  months.  Write  for  further  descrip- 
tion.    W.   K.    UeLANKY,  Williamsburg,  Ky. 


BIDS  FOR  ELECTRIC  WORK. 

Sealed  proposals  will  bo  received  on  or  before 
May  15,  by  tlio  State  Hoard  of  Lunacy  Com- 
missioners, for  the  equipment  of  the  building 
of  the  State  Asylum  for  the  Insane,  at 
Puoblo,  Colo.,  with  a  complete  wiring  system 
for  electric  lighting  In  accordance  with 
plans  and  speclHcatlons  Issued  by  the  board 
of  commissioners.  Bids  must  be  accom- 
panied with  ccrtlUed  check  for  $100,  and  the 
contractor  will  be  required  to  give  a  surety  bond 
for  50  per  cent  of  the  contract  sum. 

Plans  and  specifications  can  be  procured  at 
the  office  of  tne  Secretary,  213  South  Union 
avenue,  Pueblo. 

E.  G.  MIDDELKAMP. 
Secretary  Board  Commissioners. 
O.  P.  SELLS,  Consulting  Engineer. 


NOTICE. 


PUEBLO,  COLO. —  Bids  for  the  electrical 
work  at  Slate  Insane  Asylum,  opened  April  1st, 
are  rejected.  Plans  and  specifications  have 
been  re-Issued  and  bids  win  be  received  at  the 
office  of  the  Boara  of  Commissioners  of  the 
Asylum  for  the  Insane,  Pueblo,  until  May  15th, 
next,  for  a  complei-e  wiring  system  for  electric 
lighting  in  accordance  with  plans  issued  which 
may  be  secured  at  the  office  of  Mr.  O.  P.  SELLS, 
Consulting  Engineer,  101  Victoria  Ave.,  Pueblo. 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

SEND  FOR  CIRCULAR  AND  PRICES. 

THE  LECLANCHE  BATTERY  CO., 

111  to  117  East  131st  St.,  N.  Y. 


f  I  M'CORMICK  TURBINE. 


When  in  search  of  a 
position  advertise  in 
the 

Western  Electrician. 


SECOND-HAND 

Dynamos  and  Motors. 

We  inTite  correspondence 

with  those  wishing  to 

buy  or  sell. 


SCHUREMAN  &  HAYDEN. 

140  S.  Clinton  St.,  Chlcaio. 


\iL:AA 


On  V«ttlMl  or  HorltontftI  thaft. 
Kspeolally  Adapted  for  Blaotrloal  Workh 

OlvefAhlffher  percentage  of  useful  effect  than  anr  vther  water-whMl 
heretofore  maae.  All  sizes,  rl^ht  and  left  hand,  are  built  from  patteroi  f«r- 
fected  under  systematic  tests  in  the  Holyoke  Testing  Flume. 

Parties  having  power  plants  which  are  unsatisfactory,  and  tbose  eonUHU 

>  platlof  the  Improvement  of  powers,  will  find  it  to  their  interest  to  MnfM 

witk  u,  as  wo  aro  wtlUog  to  niaraotee  reiulta  where  ettaere  taavo  (■IMt  ■§ 

matter  what  awlia  «l  turUno  baa  bees  la  «m.    hTATt  RBQUIWUNTI 

AND  SINO  POR  CATALOOUV. 

MORGAN  SMITH  CO.,  York,  Pa. 


CORLISS    ENGINES 


REBUILT  AND   READY. 


34x60  Geo.  H.  Corliss, 
28x60  Lane  &  Bodley  Corliss, 
20x48  Harris  Corliss 
20x48  Wheelook  Corliss, 
18x42  Allis  Corliss, 


18x36  Sioux  City  Corliss, 
16x42  Hamilton  Corliss, 
14x24  Cooper  Corliss, 
12x36  Hamilton  Corliss, 
12x36  Harris  Corliss. 


AUTOIVIATIC    ENGINES. 

16x32  Buckeye  Medium  Speed, 
14^x16  Rice  Automatic  High  Speed, 
14^x15  Armington  &  Sims  Automatic, 
13x21  Buckeye  Medium  Speed, 
13x20  Russell  Medium  Speed. 


BOILERS. 

2  250  H.  P.   Babcock  &  Wilcox  Water 
Tube, 

1  66x18  Tubular, 

2  60x18  Tubular, 
6  60x16  Tubular, 

3  56x16  Tubular. 


W.    W.   WHITEHEAD    COMPANY, 

DAVENPORT,  IOWA. 


CORLISS  BNOINIiS. 

2Sx4g  AlllB. 
22l48  Harris. 
13x42  AlUa. 
14x36  Bates. 

MEDIUM    SPEED    AUTOMATIC. 

1  30O  H.  P.  Buckeye,  style  B. 

2  300  H.  P.  17x30  Williams. 

HIGH   SPEED  AUTOMATIC. 

13x12  Ideal. 
12xU  Ball. 
12x18  Taylor. 
10x10  Ideal. 

7i  9  New  York  Safety. 
10x12  Erie   City. 

Write  for  our  new 


RAILWAY   GENERATORS. 
8  175  K.  W.  Edison   bipolar. 

1  150  K.  W.  Trlumpli. 

2  100  K.  W.  Bdisoii  bipolar. 

ALTERNATORS, 
i  100  K.  W.  Westlnglioiue. 
2  120  K.  W.  Slattery. 
1   60  K.  W.  General  Electric. 

1  60  K.  W.  National. 

UO-VOLT    GE!NBRATORS. 

2  65  K.  W.  Jenny. 

2  60  K.  W.  Thompson-Kyan,    10    poles. 
I  60  K.  W.  Siemens  &  Halske. 
1  60  K.  W.  Thomson-Houston. 
1  60  K.  W.  Western   Electric. 


Price  l.ist  No.  49.  just  ont. 

ILLINOIS     MAINTENANCE    COMPANY, 

E.  H.  CHENEY,  Manager.  204  Dearborn  St.,  CHICAGO, 


U.S. METAL  POLISH 


OLrSHES  ALL  METALS.   B»a 


I  I  Geo. W.  Hoffman 

ZaS.E.W^i-^MiNGTOHST.lHOIflHflFQ 


STUDENTS^ 

Will   find   that   the  Westekk 
Electrician    can    help    them 
wonderfully   in   the   study    of 
electricity.     Subscribe  n«w. 
ti.oo  per  year,  in  advanee. 

Electrician  Publisliing  Co., 

CHICA6I 


•ulte  510Mar^iMtti  BM|., 


TO 
THE 


GREAT  NORTHWEST 


The  Wisconsin  Central  Ry .  will  take  you  there 
in  proper  shape.  Daily  trains  at  convenient 
hours  leave  Chicago  from  Central  Station,  12th 
St.  and  Park  Row  (Lake  Front),  for  St.  Paul, 
Minneapolis,  Ashland,  Duluth  and  the  North- 
west. Pullman  Sleepers  are  attached,  and  meals 
in  dining  cars  are  served  a  la  carte.  Nearest 
ticket  agent  can  give  you  further  Information. 

JAS.  C.POND, 

Gen'l  Pass.  Agent. 

Mllwankee,  Wis. 


Learn  to  Draw 


This  book,  as  show/Dy 
•  in  illustration,  is  a, 
~  self  -  " 


instructor 
for  home  study  and  practice  in  the  art  of  Me- 
chanical Drawing  forEDgineers,Machinists, 
Electricians,  Metal  Workers  and  all  inter- >^   /    Date 
ested  in  Drafting  for  shop  practice,  and 
has  been  prepared  in  plain    practical  Z^" 
language,  and  illustrated,  by  the  au-X^/  ig02 

thor    of    "  Hawkins'    Educational/ ^V^^  ■        ,   r'~l 

'Works."     The  book  is  divided  X/  Enclosed  find 

into  a8  different  subjects  which  comprise  the  fundamental  ^^'^^-A^/er       n   //  f 

ciples  of  drawing,  each  heading  being  thoroughly  treated./^d^  IWO  UOltarSyJor 
There  are  320  pages,  300  illustrations  and  diagrams.  The  book /O  /    »  ■    »     >  ■ .  . 

ia  handsomely  bounH  in  green  cloth,  gold  edges  and  titles,  Xy^  «'*''^*-f*'/ '"^'''^''^^ 
size  7  X  io>$  in.,  printed  on  fine  paper.  Upon  receipt  oi/cfYone  cot>\  of  Hawktns' 
fti  the  book  will  be  sent  to  any  address  prepaid,  money /S^  ^-^    ^     ^■'''"'«"" 


$1  the  book  will  be  sent  to  any  address  prepaid,  money 
returned  if  not  as  represented,  order  today;  see  order 
coupon. 

$->        THEO.  AUDEL  &  CO, 

Price  /^  Educational  Book  Publishers 

*^      63  FIFTH  AVE.,     NEW  YORK- 


Mechanical  Drawing, 

Name., 
Address, », 


CHICAGO    EDISON    COMPANY   REPAIR   SHOPS 


Machine  and  Carpenter 

Work  of  All  Kinds 

Correspondence    Sollcired 


76    MARKET    STREET,   CHICAGO.       TELEPHONE    MAIN    1280. 

OPEN    DAY   AND    NICHT.       "x 

^Hilfl:  FIRST-CLASS    EQUIPMENT   THROUGHOUT.  -   ^' 


Dynamos  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instruments. 
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THE    ACME 

TELEPHONE      PAY     STATION 

is  the  pinnacle  of  success  in  the  construc- 
tion 01  coin-signaling  apparatus. 


a> 


CO 


CO 


It  is  scientit^cally  and  mechanically  cor- 
rect in  principle  arid  construction. 

It  Is  perfectly  automatic.  The  user  has 
nothing  to  do  but  deposit  his  money. 

It  is  secure  against  mistakes  and  attempts 
at  fraud. 

Signals  are  loud,  distinct,  unfailing  and 
unmistakable. 

The  Acme  Pay  Station  is  put  out  in  a 
number  of  convenient  and  attractive  styles, 
suited  exactly  to  the  particular  need  of  the 
place  or  purchaser. 

It  is  the  lowest  in  price  of  any  pay  station 
ever  offered. 

THE  ACME  PAY  STATION  CO., 

LUDINCTON,  MICH.,  U.  S.  A. 


CLASS   WOOL 


FOR  STORAGE  BATTERIES  AND  UBORATORY 

WORK,  FILTRATION  PURPOSES,  ETC. 
S2  alb.    Discount  furnished  on  application, 

CLASS  WOOL  MFC.  CO., 

207  W.   Madison   St..  CHICAGO. 


Chicagfo  TO 
New  York 
Boston 


AND 


VIA    THE 
POPULAR 


West  Shore  Route 


Through  sleeping  and  dining  car  service  via 
Nlcl<el  Plate  or  Wabash  trom  Chicago. 

Passengers  via  this  favorite  route  arrive 
in  New  York  at  uptown  station,  Forty- 
second  street,  the  center  of  the  hotel  and 
shopping  district,  or  downtown  at  Franklin 
street  station,  in  close  proximity  to  all 
ocean  steamship  docks  and  Jersey  City  and 
Brooklyn.  For  tickets,  sleeping  car  space 
and  further  information  call  on  or  address 

JOHN  W.  COOK, 

a.  w.  p.  A., 
20s  S.  Clark  Street,  CHICAGO,   ILL. 


PLACE    YOUR 

"Want"  and  "For  Sale" 
advertisements  in  the 

WESTERN  ELEGTRICIAN. 

Immediate  Returns. 


'2.S'  VICTOR  TURBINE 


mounted  on  horizontal  shaft  is  shown  by  the  cut  herewith.  The  water 
is  discharged  at  one  end  through  the  draft  tube,  and,  in  this  case,  the 
usual  end  thrust  connected  with  single  wheels  is  entirely  provided  for. 
The  high  speed,  close  regulation,  great  capacity,  high  efSciency,  perfect 
cylinder  gate  and  steady  motion  are 


SALIENT 
FEATURES 
OF  THE 
VICTOR 
TURBINE. 


We  make  a  specialty  also  of 


STEAM  AWD  POWER  PUMPING  MACHINERY  FOR  ALL  PURPOSES. 
AIR  COMPRESSORS  FOR  THE  AIR  LIFT  SYSTEM  AND  GENERAL  USE. 
JET  AND  SURFACE  CONDENSERS,  AIR  PUMPS,  VACUUM  PUMPS, 
STILWELL'S  FEED  WATER  HEATERS. 
OIL  MILL  MACHINERY  AND  FILTER  PRESSES. 

If  interested  address 

The  Stilwell-Bierce  &  Smith-Vaile  Co., 

257  Lehman  St.,  DAYTON,  OHIO,  O.  S.  A. 

NEW  YORK,  141   Broadway.  PHIUDELPHIA,  612  Arch  St 

BOSTON,  73  Oliver  St.  CHICAGO,  311  Dearborn  SI. 

NEW  ORLEANS,  304  Hennen  BIdg.  LONDON,  E.  C,  97  Queen  Victoria  St. 

BALTIMORE,  316  Equitable  BIdg. 
UUFKEHER  i  BENDIT  M.  E.  CO.,  Sales  Agents,  810  Olive  St.,  ST.  LOUIS,  MO. 
E.  F.  AUSTIN,  Sales  Agent,  Smith  Block,  PITTSBURG,  PA. 


FOR  SALE! 


FORTY  Latest  type,  IMo.  10  Brush,  lOO-light,  Multi- 
circuit, 9.6  ampere  arc  machines,  with  self-contained  oil 
regulators,  in  first-class  operative  condition.  Used  only  about 
two  years.  Sold  either  with  or  without  full  complement  of 
lamps.  In  service  now — can  deliver  about  August  1st.  Will 
sell  singly  or  as  an  entirety.    Delivery  F.  O.  B.  cars,  Cincinnati. 


THE  CINCINNATI  GAS  &  ELECTRIC  CO., 

4TH    AND    PLUM    STREETS,    CINCINNATI,    OHIO. 
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MULTIPLE    SWITCHBOARDS 


STERLING  ELECTRIC  COMPANY, 


Main  OfTlce  and  Factory, 
LAFAYETTE,  IND. 


Branch  Office,  1260  Monadnock  Block, 
CHICAGO. 


The  Telephone  Company  of  America 

Long  Distance,  Central  Energy  System. 

The  only  up-to-date  lOo  per  cent,  system,  full  patent 
protection. 

The  only  first-class  system  at  a  cost  admitting  of 
no  competition. 

The  only  system  that  can  be  supplied  to  the  public 
at  two  cents  per  call. 

The  only  system  that  can  be  installed  in  every 
house,  office,  mill,  shop  or  other  place  of  business  at 
two  cents  per  call  and  insure  shareholders  a 
handsome  profit  on  their  investment. 

The  aim  of  the  Telephone  Company  of  America 
is  to  place  a  telephone  in  every  house  and  place  of  busi- 
ness and  to  limit  the  charge  for  its  use  to  two  cents 
per  call,  the  same  as  for  sending  a  letter. 

Installation  on  this  plan  admits  of  no 
competition. 

By  this  system  the  telephone  service  will  be  in- 
creased to  twenty  times  its  present  volume,  its  value  to 
investors  will  be  many  times  greater  than  that  of  any 
other  system,  while  the  cost  of  service  to  the  public  will 
be  only  two  cents  per  call,  or  one-third  the  lowest 
present  rates. 

The  central  office  and  station  telephone  apparatus 
are  of  the  highest  excellence  in  quality  and  appearance. 

For  particulars  write  or  call  at  the  office  of 

THE   TELEPHONE  COMPANY  OF  AMERICA 

719-721  Thineenth  Street  N.  W.,  WASHINGTON,  D.  C. 


KOKOMO  TELEPHONES 

XA/^lll  Sa-bls-fy  YOU. 

NOTHING  IN  FRONT  OFTHIM. 
Writ*  ns  for  yarticolars. 

KOKOMO  TELEPHONE  &  ELECTRIC  MFC.  CO., 

KOKOMO,  IND. 


No. 
20. 


Continental  Telephone  Construction  Co. 

GENERAL  CONTRACTORS  FOR  TELEPHONE,  ELECTRIC 
LIGHT,  HEAT  AND  POWER  PLANTS. 

TACOMA  BLDC,     CHICAGO. 


2  BATTERY  CALL  TELEPHONES  $5.50 


GOOD  FOR  600  FEET. 
METALLIC  LINE  FOR  INTERIOR  USE. 


X    t     X    t 


2  MAGNETO  CALL  TELEPHONES  $8,50 

GOOD   FOR    3    MILES. 

SINGLE  IRON  WIRE   FOR   PRIVATE  LINES, 

BAITERIES  ARE  INCLUDED. 

FARR   &    FARR, 

110  W.  JACKSON   BLVD.,         CHICAGO. 


A  VALUABLE  BOOK  OF  REFERENCE. 

TELEPHONES-Their  CONSTRUCTION  and  FITTING. 

A  Practical  Treatise  on  the  FItting-up  and  Maintenance  of  Telephones  and  the  Auxiliary  Apparatus. 
BY    F.   C.   ALLSOP. 

CONTENTS : 
CHAPTER  I.— Receivers;    II.— Transmitters;  III.— Magneto  Switch-Bells;    IV.— Battery  Switch- 
Bells;  V —Complete  Instruments;  VI.— Switches,  Switchboards  and  Extension  Bells;  VII.— 
Batteries  for  Telephone  Work;  VIII.— Erectinf?  Wires,  Instruments,  Etc.;  IX.— Arranging  the 
Circuits;  X.— Intercommunicating  System;  XI.— Testing  for  and  Removing  Faults. 
184  PAGES.    1B6  ILLUSTRATIONS  AND  FOLDING  PLATES.    PRICE,  $t.26. 
Sent  prepaid  on  receipt  of  price. 

ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  BIdg.,  Chicago. 


Success 

Comes  onlj  to  those  telephone  exchanges  which  usethe 
BEST  material.  If  you  use  our  goods  success  is  assured. 

We  can  supply  EVERYTHING  USED  WITH  TELEPHONES. 

No  order  too  small  for  attention  or  too  large  for  our 
capacity.  Rapid  deliveries  our  rule  and  each  order 
filled  with  care.    Large  stocks  always  on  hand. 

Telephones,  every  style  and  grade.  Long  and  short 
backboards.  Elegant  finish  and  design.  Prices  that 
will  suit.  Hard  rubber  receivers.  Oak  or  walnut  wood- 
work. New  Ideas  in  magneto  bells.  Each  instrument 
guaranteed. 

All  kinds  of  telephone  supplies.  New  parts  for  old 
telephones.    Double-pole  receivers. 

Electricians'  tools.  Lightning  arresters,  carbon  and 
fuse.  Extension  bells— standard  and  bridging.  Circuit- 
closers.  Transmitters  of  various  styles.  Repeating 
colls,  induction  colls,  construction  material  of  all  kinds. 


No.  I.    Desk  Talephon*. 


WBITK  FOB  OATALOeVE. 


CentralTelephone  &  Electric  Co., 

909  MARKET  STREET,  ST.  LOUIS.  MO. 


Vacation  Trips. 


Do  you  expect  to  treat  yourself  to  a 
vacation  trip  this  summer?  If  so,  write 
for  a  copy  of  the  WABASH  SUMMER 
TOUR  BOOK,  giving  a  great  variety 
of  attractive  summer  tours,  with  cost  of 
tickets  and  other  valuable  information. 
Write  us  about  any  trip  you  may  have 
in  mind. 

a  s.  CRANE,  a.  p.  <ft  T.  A., 

St  Louis,  Mo. 

F,  A.  PALMER,  A.  Q.  P.  A., 
97  Adams  St,    Chicago,  III. 


"YOU  PRESS  THE  BUTTON, 


THE  OHMMETER 

DOES  THE  REST." 

You  can  find  your  circuit  troubles  in  a  moment 
with  our  direct  reading  ohmmeter.    Ask  your  _ 
supply  house  for  it,  or  write  for  information  to 

ILLINOIS  ELECTRO  SPECIALTY  COMP'Y. 

TACOMA  BUILDING,  CHICAGO. 
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IS 


REMOVAL  NOTICE 

Owing  to  the  increased  demand  for  our 
Party  Line  Apparatus,  we  have  found 
it  necessary  to  seek  larger  quarters, 
and    have   moved   to  610   Wilson   Ave. 


Write  for  descriptive  matter  of  the 

tmE^sE^E^T'IJr^  SIGNALING  APPARATUS. 


Metropolitan 
Telephone  and  Electric  Co. 


MOON 

TERMINALS 


METTALIC 
OUTER 
CASE . .  . 

Protect  the  Telephone  Cables. 

The  Metal  Case  slides  either 
up  or  down  and  is  more  dur- 
able and  convenient  than  a 
wooden  box. 

The  Moon  Terminal  has  a 
record.  It  has  never  lost  a 
cable. 

Write  for  Catalogue 
and  Prices. 

MOON  MFG.  CO., 

43-49  S.  Canal  Street, 
CHICAGO. 


KELLOGG 

SMALL        EXPRESS        SWITCHBOARDS 

ARE  BUILT  WITH  as  MUCH  OABE.  AXD  TESTED  BY 
the  SAME  EXPERTS  as  THEIR  LAROEMULTIPLE  BOARDS. 

KELLOGG    TELEPHONES 

ARE  JUST  AS  GOOD  AS  KELLOGG  SWITCHBOARDS 
AND  THEY  HAVE  TRANSMITTERS  THAT  WE  NOT 
ONLY  GUARANTEE  BUT  CAN  PROVE  BBTTBti 
THAN  THE  "BELL  SOLID  BACK."  Write  for  Bulletins. 


Branch  Offices: 

Keystone  BIdg.,  Philadelphia,  Pa. 

Electric  BIdg.,  Cleveland,  0. 


KELLOGG  SWITCHBOARD  &  SUPPLY  CO. 
229  SOUTH  GREEN  STREET,    CHICAGO. 


EUREKA  CENTRAL   ENERGY 
SWITCHBOARD  &TELEPHONE 

ippipiTMC    POSSESSES 
HrrMRHIUJ    THE    BEST    PRINCIPLES 
and  ELEMENTS  THAT  LEAD  to  SUCCESS. 

Don't  Overlook 
Your  Interest. 


>"o.  135  C.  E. 


IHVESTIGATE!!! 

Send    for  Catalog 
and  Samples. 

Get   Our    Prices 
Before  Buying. 


TVe  Can  Show  Ton  Apparatus    That    ia  a  Tear  in 
Advance  of  Onr  Competitors. 

EUREKA    ELECTRIC    CO., 

143-149  S.  Clinton  Street, 
CHICAGO,  U.  S.  A. 


No.  135  C.  E.,  Open. 


THE  STROMBERG-CARLSON 
TfLEPHONE  MFG.  CO. 
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70-82  W.  Jackson  Boulevard, 
CHICAGO,  ILLS. 


INTERNATIONAL       LONG  SPRINGS 


KEY 


(patented) 


PRICE  ON  APPLICATION. 


avoid  brealting. 

DOUBLE  MOUNTING 

Saves  key  shelf  space, 
Requi  es  one  key  cable  only. 

Especially  adapted  for  large 
multiple  and  trunking 
boards,  where  the  proper 
number  of  keys  on  small 
key  shelf  is  desirable. 

GERMAN    SILVER    SPRINGS. 
PLATINUM  CONTACTS. 

TELEPHONES  g|;;l7a'tof"cl^f 

Tr'tln'JcTng  SWITGHBOflRDS 

FOR  ANY  SIZE  EXCHANGE. 


INTERNATIONAL  TELEPHONE  MFG.  CO, 

HARRISON  AND  CLINTON  STS.,  CHICAGO,  U.  S.  A. 


Telephone  Troubles 

ARE  UNKNOWN  WHEN  OUR 

CENTRAL  ENERGY  SYSTEM 


No.  34  Central  Energy  Telephone, 


Is  Installed  in  Your  Exchange. 

IT  REPRESENTS  THE  HIGHEST  TYPE  OF  MODERN 
TELEPHONE  APPARATUS  AND  IS  PERFECT 
IN  EVERY  DETAIL. 


The  Only  Perfect  Party  Line  Selective  Ringing  Tele- 
phones,   Write  for  Descriptive  Circular, 

AMERICAN  ELECTRIC  TELEPHONE  CO., 

36-58  W.  Jackson  Boulevard,        CHICAGO,  U.  S.  A. 


i6 


WESTERN    ELECTRICIAN 


May  lo,  1902 


BALL 


CHICAGO  OFFICE: 

1526  Monadnock  Building, 


ENGINE 


BAi-L.    engine:   CO. 

ERIE,   PENNSYLVANIA. 


The 

Pioneer 

Limited. 


Famous 

Train 

oftlie 

World. 


Chicago— St.  Paul— Minneapolis 

VIA 

The  St.  Paul  Road. 

(Cbicaeo.  Milwaukee  &  St.  PauIRy.) 

Equipment  and  Service 
Unequaled. 

Time  tables,  maps  and  iDformatioD 
furnished  on  appticatioo  to. 

F.  A.  MILLER,  Geoeral  Passenger  Agent, 
Chicago,  III. 


HIGH-GRADE 


ENGIHES 

VERTICAL  AND  HORIZONTAL. 
AUTOMATIC  AND  THROTTLING. 
BELTED  OR  DIRECT  CONNECTED. 

GUARANTEE   PERFECT    REGULATION    FOR     ELECTRIC     LIGHTING 

AND    POWER   SERVICE   FROM    2   HORSEPOWER 

TO   50  HORSEPOWER. 

W.  6AYLEY  &  SONS  CO., 

niLWAVKEE,  WIS.,  V.  S.  A. 


JEFFREY 


ELEVAHNG, 
CONVEYING, 
POWER 
TRANSMISSION 


FOR  CATALOGUE, 


THE  JEFFREY  MFGrCO. 
COLUMBUS,  0.   • 


Graphite  Brushes 

That  have  been  fully  tested  and  proved  superior  to  any  in  the  market. 
We  shall  be  pleased  to  send  sample. 

JOSEPH  DIXON  CRUCIBLE  CO.,    -     Jersey  City,  N.  J. 


HAWKINS' 


NEW  CATECHISM 
OF  ELECTRICITY. 


Plan  of  the  Work,  Contents,  Etc. 

The  New  Catechism  of  Electricity  will  be  found  to  be 
siirprisincly  plain,  and  free  from  useless  and  ambipuous 
terms,    ihe  plan  upon  which  it  is  arranged  is  imii]ue. 

The  book  is,  first  of  all,  intended  to  be  plain  ami  in- 
structive; some  300  illustrations  have  been  introduced, 
so  that  the  mere  pictures  will  afford  almost  a  knowledge 
of  the  subjects. 

It  is  a  school  book  from  the  manner  in  which  it  pro- 
ceeds from  the  simple  facts  to  the  abstract  principles 
which  the  facts  indicate;  it  is  also  a  booli  of  reference 
through  the  Index  of  seventeen  double  columns  of  fine 
type  pages;  by  means  of  this  index  a  thousand  items  of 
practical  imporiance  are  atonce  available. 

It  is  an  up-todale  work,  which  has  coat  a  large  outlay 
of  capital  and  time,  and,  in  short.  It  is  doubtful  if  any 
more  attractive  book  has  ever  been  issued— or  one  more 
useful. 

The  subjects  treated  upon  are  as  follows:  Dedication 
to  Thomas  A.  Edison,  with  engraving  of  Mr.  Edison; 
Preface  and  Introduction;  Nature  and  Source  ofKlec- 
trlclty  and  Magnetism. 

Tlie  Dynamo;  Conductors  and  Kon-Conductors;  Sym- 
bols, abbreviations  and  definitions  relating  to  electric- 
ity; Parts  of  the  Dynamo;  The  Motor;  The  Care  and 
Management  of  the  Dynamo  and  Motor. 

Electric  Lighting;  Wlrlcg;  The  rules  and  require- 
ments of  tlie  National  Hoard  of  Underwriters  in  full; 
Electrical  Measurements. 

The  Electric  Kailway;  Line  Work;  Instruction  and 
Cautions  for  Linemen  and  the  Dynamo  Room;  Storage 
Batteries;  Care  and  Management  of  the  Street  Car 
Motor;  Electro  Plating. 

The  Telephone  and  Telegraph;  The  Electric  Elevator; 
Accidents  and  Emergencies,  etc..  etc. 

The  full  one-third  part  of  the  whole  work  has  been 
devoted  to  the  explanation  and  Illustrations  of  the  dy- 
namo, and  particular  directions  relating  to  its  care  and 
management;— all  the  directions  are  civen  in  tlio  sim- 
PRICE  $2.00.  plest  and  most  kindly  way  to  assist  rather  than  confuse 
the  learner.    The  names  of  the  various  parts  of  the  ma- 
chine ar.^  also  given  with  pictorial  illustratl'ins  of  the  same. 

In  the  Catechism  no  Ii-ss  than  2."<  full  ])ace  illustrations  have  been  given  of  the  various  dynamo 
machines  made  In  different  parts  of  the  country,  and  an  equal  number  of  part  page  illustrations. 

ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  Bldg.,' CHICAGO. 


IF    YOU    WANT   TO 
KNOW    ABOUT 

IDAHO 

OREGON, 

WASHINGTON 


Send  six  cents  In  stamps  to  the 
undersigned  for  a  finely  Illustrated 
booklet  containing  a  late  map  of  the 
Northwest. 

A.  L.  CRAIG, 
General  Pass.  Agt., 
O.  R.  &  H.  CO., 

Portland,  Ore. 


SAMSON  TURBINE 

UPRIGHT  AND  HORIZONTAL 

FOR 

ELECTRIC  POWER  and  LIGHTING  PLANTS. 

SPECIAL  FEATURES: 

High  Speed  and  Efficiency.     Great  Strengtb.    Balanced 
Gate.    Close  Regulation  and  Steady  Motion.     Great  Power  in 

limited  penstock  room.  Special  attention  given  to  designing  for 
difficult  situations.  Write  for  pamplilet  I,  stating  youi  Head  and 
Power  required. 

lAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.  S.  A. 


AMERICAS  MOST  POPULAR  RAILAVAV 


CHICAGO 


AND 

ALTON 


PERFECT  PASSENGER   SERVICE 


BXIT^VEBN 


.^3tiiiiiHiai,feiattiaiiiiiiiiiiaiai 


ST.  LOUIS. 


ST.LOUIS- 


■;ii  iiriM\N   ■  ri'MCC 


HOT  SPRINGS.  Ai-k.  DENVER. Colo. 

TEXAS.  FLORIDA.  UTAH. 

CALIFORNIA  *-»  OREGON. 


IF    VOO    AT113     CO  NT  EM  PLAT  I  NO     A     TniP,    ANY    POH- 

TiON  oc  wmcn  can  hr  madc  ovek  tub  cdicago 
*  ai.ton,  it  ^^11jtj  pav  yod  to  wbite  to  toe  ondsb- 
si024cd  for  icatbs,  maps.  time-tables,  etc. 

Geo.  ,T.  Charlton-. 

GBNERAI.   I'AaSKNGEH    AOaNX. 
OUlCAOOf    lUI,. 


Faster  than  ever 
to  California 


CHICAGO 

6^  NORTH-WESTERN 

RAILWAY 


'PHE  OVERLAND  LIMITED  leaves 
Chicago  6.30  p.  m.  daily  via  Chicago- 
Umon  pacific  &  Nortk-Westem  Line,  ar- 
rives San  Francisco  5.15  afternoon  of 
third  day  and  Los  Angeles  7.45  next 
morning.  No  change  of  cars;  all  meals 
in  Dining  Cars.  Buffet  Library  Cars 
with  barber.  The  best  of  everything. 
The  Pacific  Express  leaves  10.30  p.  m. 
daily.  Tourist  Sleepers  daily  to  Califor- 
nia and  Oregon  and  personally  conducted 
excursions  every  Wednesday  from  New 
England.  Send  4  cents  postage  for 
•'California  Illustrated"  to  Chicago  & 
Nqpth-Western  Railway, 


461  Brotdway,  •  Now  York 
6ei  Chn't  St.,  -  Philadelphia 
3«8  Wuhln^on  St.,  Boston 
S9I  M*la  St.,  •  -  Buflalo 
Bta  Clark  St.,  ■    •     CUcaffo 


435  Vine  St.,  •  ClDdnnatl 
507  Smithfield  St.,  PIttsbUre 
■34  Superior  St.,  -  Clerelaad 
17  CuDpus-Martlus,  Detroit 
a  KlB2St.,Eaat,Tonwto,OBt. 


REG.TRADE  MARKS 


/wrMifrt  MlmiiW' 


The  Phosphor  Bronze  SmeltingCo.[imited, 
2200  Washington  ave.,philadel.phia. 
"ELEPHANT  BRAND  PHOSPHOR-BRONZE" 
■INGDTS,CASTINGS, WIRE, RODSJSHEETS,  ETC. 

—  DELTA    METAL 

CASTINGS,  STAMPINGS  and  FORCINGS 
ORIGINAL  AND  Sole  Makers  IN  THE  U.S. 
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CEDAR    POLES 

LINDSLEY  BROTHERS  COMPANY   WHOLESALE  PRODUCERS 

MENOMINEE, MICH.  PORTLAND,  OREGON     &  SPOKANE. WASH.     50-FDOT    TO  BO-FOOT    POLES    OUR  SPECIALTY 


HOLD  YOUR  POLE  ORDERS 

UNTIL  YOU  HAVE  GOTTEN  OUR  PRICES.     DON'T  FOR- 
GET TO  ASK  REGARDING   OUR    TROLLEY   TIES  ALSO. 

MALTBY  LUMBER  CO.,  Bay  City.  Mich. 


CEDAR  POLES, TIES,  POSTS,ETC. 

A  complete  stock  of  these  commodltle!:  con-  , 

venient  tor  immediate  shipment.     It  will  pay 
you  to  favor  us  with  your  inquiries 

SUCCESSORS  TO       TUC  HnDCE  PFnAD  nn    principal  offices, 

THE  PORTER-MORSE  CO.     I  Ilk    iHUnOk    UkUHIl    UUl       S.tGINAW,  IHICU. 


PRINCIPAL  OFFICES, 
S.4QINAW,  IHICO. 


POLES. 

WHITI  OKDAII. 

IDAHO  CEDAR  IP  to  80  fl. 


BERTHOLD 
&  JENNINGS, 

8T>  LOUIS. 

Chemical  Building. 


CROSS 
ARMS. 

LONG  LEAP 

PINE  AND  FIR. 


BUY  YOUR  POLES  FROM  FIRST  HANDS-THE  PRODUCER. 

D.  M.  FULMER  LUMBER  CO.,  Florence,  Wis. 


CEDAR  POLES. 

Piling  and  Street  R.  R.  Ties. 

C.  H.  WORCESTER  CO., 

MARINETTE,  WIS., 

Producers  and  Wholesalers  of  White  Cedar  Products. 

Write  for  a  copy  of  our  TELEGRAPH  CODE  FOR  CEDAR  PRODUCTS 


CEDAR  POLES 


YARDS  AT: 


LOHG  LENGTHS    TO    80    FEET. 


s.,P.E.Ts«.E.„ECTF»oM  CARNEY  BROTHERS  COMPANY,  ='.:: 


POLES,  TIES,  POSTS. 


THE  PORTER  CEDAR  CO., 
SAGINAW,   MICH. 


PRODUCERS.         We  want  your  inquiries  always. 


POLE  DEALERS  ADVERTISING 
IN  THE  WESTERN  ELEC- 
TRICIAN OBTAIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTU.A.L  BUYERS  OF  POLES. 
TRY  A  CARD. 


M.KLCIN    &  SON. 

LINE  BUILDERS'  TOOLS. 

Our  Tool  Book   tells    abont   them- 
II  Is  of  kitereat  to  all  UnemeiL  Get  a 
copy  now,     FREE. 
Headquarters  for  Linemen's  Tools. 

MATHIAS  KLEIN  &  SOHS,''^iSS>^'S£''- 


Send  list  of  requirements 
for  quotations  to 

W.  H.  ANDERSON  &  SONS, 

IS  Micoii  St.,  Detroit, 

Ala nu facto. re rs  Tools  and  Iron  "Work  for 
Telephone  and  Railway  Constraction. 

IT'LL -PAY  You  WELL. 


Central  Manufacturing  Go. 

Cbattaioosa, 

Teen. 

Mfra.  and 

Dealers  iB 

Yellow  Pine, 
Cross  Arms, 
Looast  Plus, 
Oit  Plus,  ElectrUil  Uosldiigs,  Oalc  Braotets. 

LABOB   STOCKtJ  UN    HAND. 

Delivered  priceff  quoted,  F.  O.  B.  cars,  your  clcy, 
In  any  quantity. 

RED  CEDAR  PILING,  POLES  AND 
POSTS,  all  lengths.  J.  P.  MEREDITH 
CEDAR  CO..  Memphis,  Tean. 


POLES 


W.  C  STERUMe  &  SOI, 

MONnOI,  MICH. 


TIES. 


El<T«n  Fole  Yudi  In  Mlctileu. 

Wbolesab  Frodoeen  Itr  M  tmh. 


CEDAR 


POLES 


WRITE    FOR    PRICES. 

KELLOGG  SWITCHBOARD  and  SUPPLY  CO., 


Branch  Offices: 

Keystone  BIdg.,  Philadelphia,  Pa, 

Electric  BIdg.,  Cleveland,  0. 


229  So.  CREEN  ST., 

CHICAGO,    ILL. 


1PaAXa)Uw\j^  (WvVXcsAU/  §A^^{^vvv«V  ^Mrcs/  ^ 


Cedar 


TORREY 
CEDAR  CO., 

CL1NT0NVILLE,  WIS. 
Lirgi  Slock  Conitantlytn  Hin4. 


Poles 


SOUTHERN 


White  Cedar  Poles 


■  J  ■■  Ml     I     II  L  II  IV  ''^■^   ^^^^  ''"'-^   '"  ''^"^  MARKET  FOR 

"""    ■    ■■^■■■"   TROLLEY  &  ELECTRIC  LIGHT  WORK. 

Yellow   Pine   Cross-Arms,    Locust  and   Oak   Pins. 

Large  Stock  Always  on    Hand.      Ask  for  Prices. 
STANDARD  POLE  &  TIE  CO.,  No.  44  Broad  Street,  New  York,   N.  Y. 


BOOKS. 


BUY  YOUR  BOOKS  FROIM  THE 

ELECTRICIAN   PUBLISHING  COMPANY, 

610  Marquette  BIdg.,  CHICAGO. 


CEDAR  POLESandTIES 

WRITE     FOR     PRICES 

E    E.NAUGLE   TIE    CO. 

125    ADAMS   ST.     CHICAGO. 
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Westinghouse 

Type  D 


Switches — a  new  line  of  apparatus* 
The  illustrations  give  some  idea  of  their 
superior  design  and  workmanship* 

We  offer  them  at  an  unusually  low 
price  and  can  make  prompt  shipment* 


Write  for  Illustrated  Booklet. 


Westinghouse  Electric 

and  Manufacturing  Co.,  Pittsburg,  Pa. 


Sales  Offices :     New  York,  Atlanta,  Dallas,  Boston,  Buffalo,  Chicago,  Cincinnati,  Los  Angeles,  Cleveland,  Detroit,  Minneapolis,    Philadelphia,  Pittsburg, 
St.  Louis,  San  Francisco,  Syracuse,  Seattle,  Washington,  Denver,  Mountain  Electric  Co.     Canada,  Ahearn  &  Soper,  Ltd.,  Ottawa. 

Mexico,  Q.  &  0.  Braniff  &  Co.,  City  of  Mexico. 


ELECTRICITY  MADE  SIMPLE. 


233  Pages. 

108  llluslratlons. 


By  CLARK  CARYL  RASKINS. 


Clolh  $1.00. 
Paper     .50. 


A  BOOK  DEVOID  OF  TECHNICALITIES -SIMPLE,  PLAIN  AND  UNDERSTANDABLE. 

There  are  many  elementary  books  about  electricity  upon  the  market,  but 
this  Is  the  first  one  presenting  the  matter  in  such  shape  that  the  layman 
may  under£:'.a.Dd  it,  and,  at  the  same  time,  not  written  iD  a  childish  manner. 


This  little  work  Is  not  Intended  for  the  instruc- 
tion of  experts,  nor  as  a  eulde  for  professors. 
The  author  has  nnUe  ivored  to  bring  the  matter 
down  to  the  level  of  those  whose  opportunities 
for  gaining  Information  on  the  branches  treated 
have  been  limited. 

Four  chapters  are  devoted  to  Static  Electricity ; 
three  eacli  to  Chemical  Batteries  and  Light  and 
Power;  two  each  to  Terrestrial  Magnetism  and 
Electro-Magnetism;  one  each  to  Atmospheric 


Electricity;  LightnlngRods;  Electro-chemistry: 
Applied  Electro-Magnetism:  Force.  Work  and 
Energy;  Practical  Application  of  Ohm's  Law; 
also  a  chapter  upon  Methods  of  Developing 
Electricity,  other  than  Chemical. 

Tlie  large  number  of  examples  that  are  glvelii 
to  Illustrate  the  practical  application  of  element- 
ary principles  Is  gaining  for  It  a  reputation  as  a 
text  book  for  schools  and  colleges, 


FOR  ENGINEERS,  DYNAMO  MEN,  FIREMEN,  LINEMEN,  WIREMEN  AND  LEARNERS. 
FOR  STUDY  OR  REFERENCE. 

ELECTRICIAN  PUBLISHING  CO., siomarquettebldg, CHICAGO. 


The    business    of    the 

Western  Electrician  for  the 

year  1901  was  the  largest  in 

its  history  of  fifteen  years. 


IMPORTANT  TELEPHONE  BOOKS. 


TIIK  TEI.EPHO.XE  HANDBOOK.  By  IltTbert  Laws 
^\t■llll.    16nio,  150  pp.    Price  $L00. 

This  Iiatiilhook  is  a  reliable  treatise  on  lok-phony,  and 
a  priiftlf-al  honk  on  telephone  working  and  nmnagGuioiit, 
bdsi'd  ontlroly  on  .^itiindnrd  Amorio.in  practice.  It  Is  ex- 
tremely useful  to  telephone  inspectors  aud   operators. 

AMKRICAN  TKLKPHONB  PRACTICE.  Bv  Kempster 
B.  Miller,  M,   R.     510  pp.    3S0  iiiustratloDs.     Pii'ee  ?3.00. 

This  Is  the  (Irst  complete  treatise  on  teb-piiony  in  the 
Engll.«h  language.  The  text  Is  profusely  illiisirated  liy 
cuts  of  cornnierclal  apparatus  and  carefully  prcparfd 
diagrams  of  rircults.  No  diagram  Is  given  without  a  full 
cxphtnntioii.  The  appnratus,  circuits  and  methods  nf 
the  Amorlean  Bell  Telephone  Compjinv  and  of  the  va- 
rious Independent  i-nuipitiiies  are  fuMv  deserll>od.  The 
apparatus  and  nietho.is  u.s.d  In  making  all  of  the  tests 
regnlred   In   comnicnini   teb-phone   work  arc  fully   tresilcd. 

THE  INSPECTOR  ANT)  TROUBLE  MAN.  By  A.  E. 
Dobbs.     106  pp.     Price  fl.OO. 

A  practical  bonk,  written  In  plain  language.  Full  of 
iDformatton  and  diagrams  for  the  o[)erator,  exchan;:f' 
manager,  lospeetor,  trouble  man  and  lineman.  A  com- 
plete description  of  telephones,  bow  to  lind  .-md  remedv 
their  troubles,  togetlicr  with  working  plans  for  exchange 
construction,  complete  witli  diagrams  of  all  up-to-date 
telephones  and  swltchiioards. 


A.  B,  C,  OF  THE  TELEPHONE.  By  J.  E.  Ilomans, 
A.  M.    352  pp.    263  illu.stratioDs.    Price  $1.00. 

Owing  to  the  demand  for  a  eompi'diensive  book  giving 
a  clear,  terse  idea  of  the  princi[jles  governing  the  con- 
st ruction,  installation,  care  ami  nmnagenient  of  tele- 
phones and  their  ajiplianccs,  this  I)ook  lias  been  cnni- 
pih'd.  It  has  been  llie  aim  of  tiie  author  to  make  this 
lh^^  most  complete  elementary  l)ook  on  this  snijject  for 
the  practical  ■alectriclan,  wlreman,  lineman  and  en- 
gineer, and  It  is  writteu  In  a  clear  and  careful  style. 

THE  PRACTICAL  TELEPHONE  HANDBOOK.  By 
Joseph  I*oole,  A.  I.  E.  10.  SccniHl  edilinn.  revised  and 
enlarged.     360    pp.     2SS    lliiist  lallons.     Price   $1.50. 

In  tills  work  the  writer  has  cinlravored  tn  produce  a 
manual  of  mofierate  size  and  cost,  but  Ihoronglily  prac- 
tical, and  detailing,  as  far  as  space  will  allow,  the  most 
i-cr-cnt  methods  of  telephone  working.  Wiiile  the  re- 
el nirements  of  telephone  employes  liave  been  kept  con- 
stantly In  view  It  Is  fully  Intended  also  tJiat  the  book  shall 
lie  of  service  as  a  source  of  inforniat3un  on  telephonic 
matters  to  users  of  the  telephone  and  to  the  public  gen- 
erally. 

PRACTICAL    FEATURES    OF    TELT:PeONE    WORK. 

By  A.   E..   Dobi)s.    134   pp.    Price  75  cenrts. 

A  simple,  plain-speaking  handbook  for  the  practical 
telephone  man. 


TELEPHONE  TROUBLES  AND  HOW  TO  FINI, 
THl'IM.  A  complete  handbook  for  telephone  inspectors. 
P.v  W.  Hyde  ami  J.  H.  McManmau,  edited  by  Prof.  C.  M. 
IlasUlns.     Eigiith    edition.    16mo,    48   pp.    Price   25   cents. 

'i'his  little  volume  is  an  extremely  practical  work  for 
telephone  enij)loyes,  written  in  a  popular  style  and  devoid 
of   lecliiiicalilies. 

TELEPHONE  LINES  AND  THEIR  PROPERTIES. 
By  Wm.  J.  Hopkins.  Sixth  edition.  272  pp.  Illustrated. 
I'rice  $1.50. 

A  MANUAL  OP  TELEPHONY.  A  now  and  large  edi- 
tion. By  W.  H.  Prcece.  F.  R.  S.,  and  A.  J.  Stnbbs.  508 
pp.    333   illustrations.    Price  $4.50. 

TELEPHONES,  THEIR  CONSTRUCTION  AND  FIT- 
TINT;.  A  Practical  Manual  on  the  Fitting  Up  and  Main- 
tenance of  Telephone  and  Auxiliary  Apparatus.  By  F.  C. 
Allsop.    191  pp.    168  illustrations.    Price  $1.25. 

TELEPHONING  OF  GREAT  CITIES.  By  Bennett. 
Paper.    Price  35  cents. 

MAGNETO  HAND  TELEPHONE.  Its  Construction, 
Fitting  Up  and  Adaptability  to  Everyday  Use.  By 
Hughes.    SO  pp.    23  illustrations.    Price  $1.00. 

ELECTRICAL  TRANSMISSION  OF  INTELLIGENCE 
AND  OTHER  ADVANCED  PRIMERS  OF  ELECTRICITV, 
treating  on  the  teiegrapli,  telephone,  etc.  By  E.  J.  Hous- 
ton.   3.30  pp.    88  Illustrations.     Price  $1.00. 


The  Above,  or  Any  Other  Electrical  Work  Published,  Sent  on  Receipt  of  Price- 

ELECTRICIAN    PUBLISHING   CO..  510   MARQUETTE    BLDC,  CHICAGO. 
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FORT  WAYNE  ELECTRIC  WORKS. 


Our  line  of  small  direct-current  motors  is  now  complete— has  been  complete  almost  a  year — complete  in  every 
way.  We  build  them  for  any  purpose — in  any  place — at  any  speed — in  any  position — any  voltage  under  500 — any 
capacity  under  20  horsepower.     Bat  only  one  quality — the  best. 

MAIN  OFFICE  AND  FACTORY,     .      FORT    WAYNE,    INDIANA. 


LIST    OF    SALES    OFFICES: 


BOSTON.  MASS..  618  Exchange  Bldg. 
PHILADELPHIA,  PA.,  101  The  Bourse. 
SYRACUSE,  ?;.Y.,  717  DlUaye  Bldg. 


PITTSBURG,  PA.,  902  Filth  Ave. 
CINCINNATI,  OHIO,  402  Neave  Bldg. 
ST.  LOUIS,  MO.,  818  Lincoln  Trust  Bldg. 


CHICAGO.  ILL.,  623  Marquette  Bldg. 

ST.'  PAUL.  MINN.,  615  Germanla  Life  Bldg. 

GRAND  RAPIDS,  MICH.,  222  Houseman  Bldg, 


ATLANTA,  G.C.  8  S.  Broad  St. 
NEW  YORK,  N.  Y.,  40  New  St. 
YOKOHAMA,  JAPAN,  Bagnall  and  BiUes. 


SMALL  POWER  MOTORS 


Our  Bulletin  Ko.  2(,  just  issued,  contains 
facts  and  figures  on  this  subject  which 
will  interest  you.  A  copy  will  be.  sent  on 
application.      ::       ::       ;:       ::       ::       ::       :: 


Bipolar  Motor  Operatlog:  ■  Linotype  Machine, 

CROCKER-WHEELER  CO 

MANUFACTURERS  and 
ELECTRICAL  ENGINEERS. 

BRANCH    OFFICES    IN    ALL    PRINCIPAL    CITIES. 

AND    WORKS:  AIVIPERE,     N.     J. 


DELEGATES 


AND    THOSE    WHO 
WILL    ATTEND    THE 


Electric   Light   Convention, 

Cincinnati.   May    20-22,   1902, 


WILL     FIND     IT     TO      THEIR 
ADVANTAGE  TO  TRAVEL  VIA 


"Big  Four  Route" 

THROUGH  SLEEPERS 

FROM 

CLEVELAND.   CHICAGO. 
ST.    LOUIS.    PEORIA. 


For  full  information  and  particulars  as  to  rates,  tickets,  limits, 
etc.,  call  on  Agents  "Big  Four  Route,"  or  address  the  undersigned. 


WARREN  J.  LYNCH,  Genl  Pass.  &  Ticket  Agt./ 


W.  P.  DEPPE,  Asst.  G.  P.  &  T.  A.  ) 

J.  C.  TUCKER.  G.  N.  A.,  234  Cl».rk  Street,  Chica.<o 


Cincinnati,  O 
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If  Ml  i.    OC 


MFG.  CO.-! 


VULCANIZED  FIBRE. 

Highest  grades  for  electrical  imulation  and  (nechantcal  piufxats,  in  sheets 
tuKi,  rods  aod  special  thapce.     Catalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -    Wilmington,  Del. 


Fniir  Vfirr.  Fn«r  Links, 
VaBe  Ulocks. 


CHICAGO  FUSE  WIRE  &  MFC,  CO., 

ass  DC*.     ORN  aTiiKrr   chicaco. 


The  Franklin  Model  Gas  Englna. 


K-HORSE  POWER. 


450  REVOLl  TIONS. 


We  furnish  complete  cets  of  Castings,  Materials  and  Blue 
Prints  for  either  horizontaf  or  vertical  types. 

SEMD  FOR  ENGINE  CATALOGUE  HO.    16. 

PARSELL    &    WEED, 


I)««-1S1  Weal  31»t  Street, 


New  Yerk  City 


SHttT 
cut 


-   /^-i^T^^^L- 


^1^ 


SHAPE.  8i 
—    SIZEL 


CHICAGO  ILL.  USA-       '  "r"^,;",,:', 


STURTEVANT 
COMPANY 


NEW    NATIONAL    CODE 
II 


I  XL" 


Triple     Braided    Weatherproof 
and  Slow  Burning  Wire. 

COMPLETE   STOCK   ON   HAND. 


St.  Louis  Eieotrical  Supply  Co., 


8T.    LOUIS. 


STORAGE  BATTERIES 


mmmfORtm. 


Lighting  PlBitis,  Raiiroad 
Cars  and  Buildings. 

FOR  AUTOMOBILES  #  POWER 
THE  ONLY  BATTERY  FOR  PRaCTIOAL  PURPOSES. 

WE    MAINTAIN    AND    GUARANTEE 
ALL  OF  OUR  LINES  OF  BATTERIES. 

ESTIMATES  FURNISHED  FOR  ANY  CAPACITY. 


United  States  Accumulator  Co., 

951  9IAB<tIJKTTi:  BUILDIBTO,  CHICAGO. 


K.t.  1S98, 


lae.  I9»s. 


1  Black  Diainond  File  Works! 


Twilve 
Medali 
Awarded  at 
International 
Expoiillont 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
1895. 


OVJt  SOOU8  ABB  ON  SAI^B  IN  BTEBT  IiBADINe  ■ABDWABB 
BTOBB  IN  THB  I7NITED  fSTATBM  AND  CANADA. 

G.&  H.  BARNETT  COMPANY 

PHILADELPHIA,  PA. 


NATIONAL    ELECTRIC    LIGHT    CONVENTION     NUMBER. 

m 


Vol.  ni.      $3.00PhAhui.    ;sEf,2S^!:?^^', 


,   KlectrlcUQ 
Company.  Chlcaffc. 


CHICAfiO,  MAY  n,  1902. 


?.K,"4^tX%STo?^"  ^  lOeimACoPY.     No,  20, 


SIMPLEX 


INSULATED 
WIRES  AND   CABLES. 


RUBBER  COVERED.  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 


WESTERN   SELLING  AGENT. 

H.  R.  HIXSON, 

1  137  Morad.-.ock  Block.  CHICAGO 


Simplex  Electrical  Company, 

75-81   Cornhlil,  BOSTON,  MASS. 


1889— Paris  Exposition, 
^edsl  for  Bnbber  Insalation. 

1893- World's  Fair, 
Medal  for  Bnbber  Insulation. 


TiCE  SfTA^rBABD  FOR 

RUBBER  IXSITLATION. 

Sole  ManufaotLirers  of 

Wtalher- 


tikonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee ""»?"  Wires. 
THE  OKONITE  CO.,  Ltd. 

Tft-inScI;."!,"-.  ("•"•»•«•        253  Broadway,  Hew  York.      SrH^rdSf?.";!";'."'"- 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MSNUFACTUnCnS  OF 

Paranita  Rubbar  Covarad  WIraa  and  Cablaa, 

UNDERGROUND.  AERIAL,  SUBMARINE  AND  INSIDE  USE. 

TELEPHONB,  TBLBaRAPM  AND   PIRB  ALARn  CABUSfi. 

Ml  WIrat  are  <esUd  at  Factory.  JOtlTESBOBO.  IMD. 


Xntional 
Rubber  Co.'s 

RUBBER  COVERED 
OFFICE  AND  FACTORY:  BRISTOL.  R.  I. 

CRESCENT  RUBBER  INSULATED 
WIRES  AND  CABLES 

Nktlonsl  Code  8taiidard. 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

BS^BWlCLAv'sTREET.  "*'"  O"'"  *"''  Fae'Ofy.  TRENTON,  N.  J. 


..^^  Standard  Underground  Gable  Go. 


822  The  Rookery,      Westlngbouse  Bldg., 
Chicago.  Pitteburg, 

Mills  BIdg..  San  Francisco. 


66  Liberty  St.,        1226  Beti  Bide.. 
New  York  City.      Philadelphia,    Pa. 
101  mik  St.,  Boston. 


Tqrr  ElectricCables,Gonduits,  Wires  and  Accessories. 

B     Aliia  Mich  Crade  Bnbber  CoTercd  Wtreg  »nd  CaWf. 

STERLING    EXTRA    INSULATING    VARNISH. 

Sterling;  Kxtra  Black  FiniBhioff  Tarnish, 

Sterling  Black  Air  Drying:  Varnish, 

Sterline:  Black  Core  Plate  VamiAfa. 


THE  STERUNS  VARNISH  CO., 

Pltlsburg.Pa.,  U.  S.  A. 


THE  STERLIR6  VARNISH  GiL, 

26  Colmore  Row,  Birmingham,  England. 


gARGENT  &  LUNDY, 

Engineers, 

looo,  46  E.  VAN  BUREN  ST.,  CHICAGO. 
FREDERICK  SARGENT.  A.  D.  LUMD^ 


Segardahl 
PalenL 
Nickel,  BOc. 
Enameled,  45c. 


Bug-Proof  Bell. 

Sample,  3-in.  " 

By  mail,  prepaid.     JIade    in  .ilzes 

2  to  8-inch.  Dealers  send  for  prices. 

We  also  make  inventors'  Models  and 

Special  Electrical  Devices. 

Write  u^  for  prices. 

SPIES    ELECTRIC  CO., 

87-89  W.  Van  Buren  Street.  Ctiicago.  til. 


BARE    AND    INSULATED 

ELECTRICAL  WIRES 

OF  EVERY  OESCRfPTION. 
CROWN  RAIL  BONDS. 

See  our  Exhibit  at  the  Charleston  Exposition* 

American  Steel  &Wire  Co. 


CHICAGO. 


DENVER.  SAN  FRANCISCO. 


2.000  IN  USE. 

Blpolur  and  HnlUpoUr  lfo«or» 
tran  K  to  60  honeiH)w«r.  Dtaa- 
mog  Xrom  10  U^ta  to  TO(L  Wo  sail 
orrent.  Good proflla  for  agentik 
The  Bitttt  EfcfcMfiXfc.Twy  ,OfclpL 


[PHOENIX  GLASS  C0.| 

MANUFACTURERS  OF 

GAS  AND  ELECTRIC 
GLOBES,  SHADES,  Etc. 

SE>«D  FOd  A  COPY  OF  OUR  IMlW  AN*  j 
LATEST    CATALOQUC.  ] 

Pittsburgh.    NewYori.    CMcago.  I 


ERICSSON  SWITCHBOARDS 

Of  all  aises.    Telephones  for  all  uses.    'Write 
for  particulars  and  tell  your  needs. 

ERICSSON  TELEPHONE  CO., 

296  Broadway,  NEW  YORK. 


The  Bossert  Electric  Gonstruction  Co. 

MANUFACrr  "'iRS  OF 

STEBIi  OrXUST  AlfD  .. (TNCTIOIf  BOXES, 
■WITCHBOABDS,  FAWXIi    BOAKDS.   SW1TCHB8,  BTO. 


iy»f  iroRic. 


WESTIIN  ElecMcal  In^tPnmeDt  Co., 

~^"^~  Waverly  Park,  NEWARK,  N.J. 

Westos  Siadd  Fortabls  Bir;ct  Seadio^ 

Voltmeters,  Miliiioltieters,  Voltammeters, 
Arometefs,    HllliaiBnieters, 

Ground  Detectors  and  Circuit  Testers, 
Oliinineters,    Portil)le  Galvanometers, 

Oar  Portable  Instraments  are  recog 
nized  as  The  Standard  the  world  over 
Thp  Semi-Portable  Laboratory  Stand 
ards  are  still  better. 

Our  Station  Voltmeters  and  Am 
meters  are  unsurpassed  in  point  of  ^> 
treme  accuracy  and  lowest  coDsumpti' 
of  energy. 

•Vmtaa  Partmble  ««Iv  .naineter  for        MenaoBtte  Wmtmx  EtmcrsioiiH  irlwn  wrltlii 
Brttee  Work.  '"  "t*"*""* 


IN  AMERICA  MAKING  A  SPECIALTY  OF  ELECTRICAL  GLASSWARE. 


.2/4...... 


\ 


CENTURY 


-2/32-. 


W£  CARRY  GLOBES 
AND  SHADES  FOR 
ALL  KINDS  AND 
TYPES  OF    LAMPS. 


OPEN   AND    ENCLOSED 

OUTER  AND  INNER 

ARC  GLOBES. 


SEND  FOR  OUR  ILLUSTRATED 
CATALOGUE. 


THE  CENTURY  GLASS  COMPANY, 


BELUIRE,  OHIO. 


FOR    HIGH    GRADE 


INSULATING  VARNISHES 

ADDRESS 

Standard  Varnish  Works 

CHICAGO  NEW    YORK  LONDON 


A\ESTERN    ELECTRICIAX 


THE  BUNNELL  TELE6RAPHIC  M  ELECTRICAL  CD 

I  10-120  BEEKMAN  STREET,  NEW  YORK. 


TELEGRAPH,  TELEPHONE,   RAILWAY 
AND   ELECTRICAL   SUPPLIES. 


THE  BEEKMAN  MEDICAL  BATTERY. 


FACTORIES: 
NEW    YORK    CITY 

AND 
MILFORD,  CONN. 


District  Messenger  Call,  Police,  Patrol, 
Watchman's,  Burglar  and  Fire  Alarm 
Boxes  and  Equipment 


TRY  OUR 

BEEKMAN  DRY  BATTERY, 
BEEKMAN  JRON   BOX   BELL, 
BEEKMAN  ANNUNCIATOR  WIRE, 
BEEKMAN  TELEPHONES. 


UNEQUALED 
OR  PRICE. 


IN   QUALITY 


BEEKMAN  ELECTRO-MECHANICALCOMBINATtONSET. 


OUR     GOODS 
ARE  GUARANTEED. 

CATALOGUE  OR  LEARNERS' 
MANUAL  FREE  ON  RECEIPT 
OF    POSTAGE. 


STANDARD  MAIN  LINE  REUY. 


No.  5  FIRE  ALARM  BOX. 


GENERATORS  ^  MOTORS 

ALL   TYPES,    ALL   SIZES,    FOR    ALL    APPLICATIONS, 
EITHER   DIRECT  CONNECTED   OR   BELTED. 


OUR    CONSTRUCTION 

IS 

LAMINATED  POLES, 

IRON  CLAD 

ARMATURES, 

NO   BAND  WIRES  ON 

ARMATURES. 

BAR  WOUND 

ARMATURES. 

NOTHING  CAN   BE 

BETTER. 


GENERATORS, 

I  to  50O  K.  W. 


SEND    FOR 
BULLETIN  "  WF. 


WE    CLAIM 

PERFECT 

CONSTRUCTION, 

BOTH        ' 

ELECTRICALLY 

AND 

MECHANICALLY; 

ALSO 

HIGHEST 

EFFICIENCY. 


MOTORS, 

I  to  500  H.  P. 


TRIUMPH  ELECTRIC  CO., 


MAIN   OFFICE  AND  WORKS,  CINCINNATI,  O. 


CHICAGO,  Monaclnock  Building. 
ST.  PAUL,  Clobc  Building. 


NEW  YORK,  37  Gortlandt  Street. 
BOSTON,  394  Atlantic  Avenue. 


ST.  LOUIS,     19  South  I  Ith  Street. 
CLEVELAND,  Wade  Building. 
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Crimshaw.  Raven  White  Core.  Raven  Black  Core. 

ALL  OUR  WIRES  P*"  inspection  >nd  omit  th«  slioTo  TRADE-MARKS  on  oor  togi.   We  also  manufacture  Crtmshaw  »nd  Competition  Tapes  »nd  Splicing  Compound*. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OFFICE: 
IJ-I7  CorUindt  St.,  New  York. 


BRANCHES:  I  „,<b"!,ptre^  St. 


BOSTON: 
7  0tl5  St. 


SAN  FRANCISCO. 
J3  Second  St. 


A  DAY  AND  NIGHT  SIGN 


A  novelty  in  sign  construction. 
Bear  in  mind  that 

FEDER.AL 
ELECT  R.IC 

C  ¥  1^  1^  C  are  equally  at- 
^^■*^-'*^^^  tractive  at  night 
and   in    daytime — a  strong   argument. 


VFEDtn*!.     ELCCTRIC    CO M PANY  PATENTS ■  J 


^2/%0  ^^^  YEAR  net 
^^^*^-'^-'  income  per  kilowatt  of 
station  investment  is  averaged  from 
30a  of  these  signs  in  service  in  Chicago. 
Write  for  Bulletin  No.  50;  large  size 
halftone  engraving  of  this  sign  on  fine 
enameled  paper  sent  free. 

Federal   Electric  Co. 


84   Market  Street.   CHICAGO.   ILL. 


EDISON     PRIMARY    BATTERIES. 


FORMERLY    KNOWN     AS      EOlBON-LALANec 


ron    OAS    ENGINES. 
SLOT     MACHINES, 
AUTOMOBILES 
RAILROAD    SIGNALS, 
CROSSING    BELLS, 
■UALL   HOTOMS, 
KTO. 


CONSTANT  GURRKN 
NO  LOCAL  ACTION, 
WILL   NOT    FREEZE. 


CELLS    FOR 


FULL    DEeCRIPTION    IN    BOOKLET    NO.   4- 

EDISON    MANUFACTURING    COMPANY, 


FAOTORY,  ORAI 


CHICAGO  OFFiee.  144WA1 


*"    RHEOSTATS 

AND 

ELECTRIC    CONTROLLING    DEVICES 

A  OF    EVERY    DESCRIPTION. 


AGENTS : 

STURTEVANT  ENGINEERING  CO.,  LONDON.  ENG. 
KILBOURNE  &  CLARK  CO..  SEATTLE.  WASH. 


THE  CUTLER-HAMMER  MFG.  CO. 


MAIN  OFFICES  AND  FACTORY:  BRANCH  OFFICES: 

MILWAUKEE.  NEW  YORK-CHICAGO. 


An  INCANDESCENT  LAMP  represents  a  large  Investment  of  capital,  ingenuity  and  skilleil  worliniansliip,  it  is  sold  at  a  price  10  low  as  to  necessitate  eternal 
ligllance  In  cutting  costs  to  a  mlnimini.  A  successful  lamp  maiufacturer  can  sat  afford  to  experiment  with  poor  materials.  Tills  explains  ilie  popularity  of 


.AO8  N.  J.  R, 


3  A  ICE  R 

R.  Ave..  NEWARK,  N. 


120  LIBERTY  ST.,  NEW  YORK. 


I-ATIIMUIVI 


We  buy  and 
Refine 
Platinum 
Scrap  also. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Acme  Pay  station  Co — 

-A-dams-Bagnall  Electric  Co..— 

Akron  Smoking  Pipe  Co — 

AUls-Chalmers  Co 27 

American  Battery  Co — 

American  District  Steam  Co.  .35 
Amer.  Electrical  Heater  Co.,— 

Amer.  EL  Telephone  Co 31 

American  Electrical  Works . ,  21 
Amer.  Reflt.  i  Lighting  Co.  21 
American  School  of  Corresp..35 
Amer.  Steel  <&  Wire  Company  1 

Anderson,  H 35 

Anderson  &  Sons,  W.  H 38 

Andel  A;  Co.,  Theo 32 

-Austin  &  Co.,  M.  B 15 

Sabcock  &  Wilcox  Co 28 

Badt&Co.,P.  B 20.21 

Baker  &  Company 3 

Ball  Engine  Company 36 

Barnett  Company,  G.  &  H — 12 

Bayley  &  Sons  Co.,  W 36 

Seardslee  Chandelier  Mfg.  Co.20 

Beidler  A  Co  ,  Francis 38 

Berthold  &  Jennings 39 

Besly  &  Co.,  Charles  H. 43 

'BisselLG.W 20 

Blakely  Print  ngCo 33 

Bossert  EL  Construction  Co..  1 

Bullock  Electi  ^  Mfg.  Co 21 

Bunnell  Tel^raph-AElec-Co.  2 

-Carney  Brothers  Company.  ..39 

Central  Electric  Co 5 

Central  ManufaC'i  g  Co.,  .— 
Central  Telephone  &  EL  Co  - .  — 

-Oentory  Glass  Co l 

Chase-Shawmut  Company... 33 

-Chicago  &  Alton  Railroad 36 

•C.  ±N.  W.  E.  E 36 


Chicago  Edison  Company  .4,  22 
Chicago  Electro  &  Stereotype 

Co 35 

Chic  Fuse  Wire  &  Mfg.  Co. .  .— 
Chicago  Insulated  Wire  Co..— 

C.  M.  &  St.  P.  B.  R 36 

Chicago  Pay  Station  Co 32 

Chicago  Telephone  Co 32 

Cincinnati  Gas  &  Elec.  Co. ..23 

Coit,  HenryA 82 

Colorado  Lamp  Co.,  The. 21 

Columbia  Telephone  Mfg.Co.32 

Consumers  Carbon  Co 18 

Continental  Tel.  Const.  Co . .  30 
Continuous  Rail  Joint  Com- 
pany of  America 39 

Cerre  Hotel  Company,  A.  G..40 
Crescent  Ins.  Wire  A  CW.  Co.  1 
Crocker-Wheeler  Company  .19 

Crolius  &  Son,  E.  R — 

Cutler-HammerMfg.  Co 3 

Cutter  Elec.  &  Mfg.Company — 

D.  A  W.  Fuse  Company — 

Dearborn  Drug  &  Chem,  Co..  19 

Diamond  Meter  Company 41 

Dicke  Tool  Company .38 

Diehl  Manufacturing  Co 4 

Dison  Crucible  Co.,  Joseph., 36 
Duluth  Stoker  Co 26 

Eclipse  Pulley  Covering  Co..  19 
Edison  Decorative  &  Minia- 
ture Lamp  Department 20 

Edison  Mfg.  Company 3 

Edwards  &  Company 29 

Electrical  Engineer  Institute.20 
Electric  Appliance  Company.20 
Electric  Storage  Battery  Co..  9 
Electrician  Pub.  Company. .  .37 
Ericsson  Telephone  Company  1 


Eureka  Electric  Company, ...31 

Evans,  Almiral  &  Co 34 

Federal  Electric  Company...  3 

Flora.  E.  E 20 

"For  Sale"  Advertisements.. 22 
Ft.  Wayne  Elec,  Works,,  Inc.41 

Fowler.  John  H 39 

Franklin  Eng.  &  Elec.  Co ....  — 
Fulmer  Lumber  Co.,  D.  M 39 

General  Electric  Company..  .13 
General    Incandescent    Arc 

Light  Company 5 

General  Incand.  Lamp  Co ....  — 
Glass  Wool  Mfg.  Company..  .— 
Great  Western   Smelting  & 

Refining  Company 22 

Green  Engineering  Co 20 

Green  Fuel  Economizer  Co.. 29 
Gregory  Electric  Company . .  .22 

Hartford   Steam    Boiler    In- 
spection &  Insurance  Co ...  38 

Hazard  Manufacturing  Co 42 

Hobart  Elea  Mfg.  Company. .  1 

Hoffman,  G.  W 2fl 

Holcomb-Lobb  Co 38 

Holmes  Fibre-Graph.  Co 19 

Holtzer-Cabot  Elec.  Co 7 

Humphrey,  Henry  H — 

niinols  Electric  Specialty  Co.22 

Illinois  Maintenance  Co 22 

Incandescent  Electric  Light 

Manipulator  Company 20 

Indiana  Eub.  &  Ins.  W.  Co. . .  1 
India  Rubber  &  Gutta  Percha 

Insulating  Company 4 

Intemat'l  Corres.  Schools 40 

International  TeL  Mfg.  Co,  ..31 


Jandus  Elec.  Co 12 

Jeffrey  Manufacturing  Co..  .,36 

Johnston,  Thomas  J 21 

Standard  Fola  &  Tie  Co 39 

SUndard  Uaderg.  Cable  Co..  I 
Standard  Vamlsh  Works  ....  1 
Eartavert  Manufacturing  Co, 42 
Kellogg  Switchboard  &  Sup- 
ply Company 21,  30,  39 

Klein  &  Son,  Mathias 38 

Kokomo  TeL  &  EL  M.  Co ....  30 

Lea  Elec.  Mfg.  Co 5 

Leather  Preserv.  M.  Corp — 

Leclanche  Battery  Company  .22 

Leffel  &  Co.,  James 35 

Lindsley  Brothers  Company.. 39 
Lowell  Model  Co 21 

Machado  A;  Roller 20 

Maltby  Lumber  Company..  ,39 
Manhattan  Elec,  Supply  Co, .34 

Matthew3&  Bros., W.N 21 

McLennan  &  Company,  K — 20 

Meredith  Cedar  Co.,  J.  P 39 

Metropolitan  TeL  &  El  Co., .31 

Mica  Insulator  Company 20 

Mietz,  A 35 

Miscellaneous  Advs 22 

Moloney  Electric  Company.,— 

Monarch  Fire  AppL  Co 19 

Monon  Railroad — 

Moon  Mfg.  Co.,  The 30 

Morse  Cedar  Company 39 

Mott  &  Company.  J.  E 20 

Munsell  &  Co,,  Eugene — 

National  India  Rubber  Co.. ..  1 

Naugle  Tie  Co.,  E.  E 38 

New  York  Ins.  Wire  Co 3 


Norton  Tool  Company,  The. .31 

Okonlte  Company,  The II 

O.B,  AN.  Co 35 

Osbum  Flexible  Conduit  Co.23 

Paragon  Fan  A  Motor  Co — 

Parsell  A  Weed — 

Pass  A  Seymour 7 

Perrlzo&Sons 39 

Peterson  &  Co.,  John  L 20 

Phillips,  Eugene  F 21 

Phillips  Insulated  Wire  Co,. 21 
Phcenix  Glass  Company. , .  1 ,  16 

Phosphor-Bronze  S.  Co 36 

Pierce,  Richardson  A  Neiler..21 

Pignolet,  L.  M 20 

Pittsburg  A  L,  S.  Iron  Co 39 

Porter  Cedar  Company 39 

Relslnger,  Hugo 7 

Reliance  Electric  Company.. 40 
Reynolds  Electric  Company. 21 

R.  I.  Teleph,  A  Elec.  Co 42 

Roebling's  Sons  Co.,  J.  A 23 

Rose  Electric  Company 22 


Sage,  F.  B.,  &  Bro 

St.  Louis  Elec.  Supply  Co . . . 

Sargent  &  Lundy 

Sawyer-Man  Elec.  Company. 

Schoonmaker  Co. ,  A,  G , 

Schott,  W.H 

Schureman  A  Hayden 

Shelby  Electric  Company 

Signaloid  Chemical  Works.. . 
Simplex  Electrical  Co., The.  I, 

Smith  Co.,  S.  Morgan 

Spencer  Electrical  Co 

Spies  Electric  Company 

Sprague  Electric  Company.. . 
Standard  Electric  Company.. 


Stanley  Instrument  Co l 

Sterling  A  Son,  W.  C. 3 

Sterling  Electric  Company...- 

Sterling  Varnish  Co..  The 1 

Stewart     Elec.      Eng.      Co., 

John  A 23 

Stllwell-Blerce  4  Smith-Vaile 

Company 33 

Stow  Mfg.  Company — 

Stromberg-Carlson  TeL  Mfg, 

Company 31 

Sturtevant  Company,  B.  F...43 

Telephone  Co.  of  Amer.,  Th6.30 

Torrey  Cedar  Company 39 

Tri-LIght  Elec.  Co 24 

Triumph  Electric  Co 

United  States  Accumulat.  00.42 

Valentine-Clark  Co.,  The. ,..39 
Varley  Duplex  Magnet  Co. . . .  — 
Vindei  Electric  Company....  6 

Vomacka  A  Mazenok — 

Vulcanised  Fiber  Company. .42 

Wabash  R.R 14 

Wagner  Electric  Mfg.  Co 17 

Walsh's  Sons  A  Company.... 23 
Warren  Elec,  A  Specialty  Co.!  4 

West  Shore  Route — 

Western  Electric  Company.,.  7 
Western  EL  Supply  Company- 
West  inghouse      Electric     A 

Manufacturing  Company  ..40 
Weston  Electrical  Inst.  Co.. .  I 
Whitehead  Company,  W.  W..22 

Wickes  Bros 23 

Willyoung,  ElmerG — 

Wisconsin  Central  R.  B 35 

Worcester  Company,  O.  H 39 


Fof    OX^ssifled    T^jlCLgisz.    o£    .A-d^veirtlsednoxxts    See    f*^s:e    6. 
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MANUFACTURED  BY 


ALWAYS 

IN 
STOCK. 


Motors, 
Switches, 
Arc  Lamps, 
Circuit  Breakers,  Etc.,  Etc. 

CHICAGO  EDISON  COMPANY,  1 39  Adams  Street, CHICAGO. 


.Go. 


DIEHL  ELECTRIC  FANS 


HAVE  ESTABLISHED  A  REPU- 
TATION FOR 

EFFICIENCY 

AND 

DURABILITY. 

ENDORSED  BY  ALL 

ELECTRIC 
LIGHTING 
COMPANIES. 


5PEBD  HIQH,  PRICE  LOW 


S  STYUBS  AND  3  SI2BS  TO  SELECT  FROn. 


ALL  OF  OUR  REPRESENTATIVES  CARRY  FROM  lOO  TO  SEVERAL  CARLOADS  OF  FANS  IN  STOCK. 


BALTinORE.  MD.. 

Southern  Ereclrlc  Co. 

BIRMI^QHAM.  ALA.. 
United  Electric  Co. 

CINCINNATI.  O., 

Post.Qlover  Electric  Co. 

CHICAGO.  ILL.. 

Central  blectric  Co. 

CLEVELAND.  0  . 

Commercial  Electrical  Supply  Co. 

Cleveland  Electrical  &  JVlfg;.  Co. 
DENVER,  COL.. 

T.  n.  Smith. 


Branches: 

NEW  YORK,  BOSTON, 

PHILADELPHIA. 


DETROIT,  MICH,, 

Michigan  Electric  Co. 
GRAND  RAPIDS,  MICH., 

Qrand  Rapids  Electric  Co. 
HARTFORD,  CONN., 

Hartford  Electrical  Supply  Co. 
INDIANAPOLIS.  IND.. 

Specialty  Manufacturlne  Co. 
KANSAS  CITY,  MO., 

W.  T.  Osborn  &  Co. 
LOUISVILLE,  KY.. 

Jas.  Clark,  Jr.,  &  Co. 
MACON,  QA., 

Soutnern  Electrical  Supply  Co. 


MEMPHIS,  TENN., 

Electric  Supply  Co. 
NEWARK,  N.J. , 

koe  &  Connover. 
NEW  ORLEANS,  LA., 

Newman-Spranley  Co, 
NORFOLK,  VA., 

James  L.  Belote. 
PITTSBURGH,  PA., 

Doubleday-HIII  Electric  Co. 
PROVIDENCE,  R.  I.. 

Union  Hardware  &  Electric  Supply  Co. 
RICHMOND,  VA., 

Electric  Construction  Co.  of  Va. 


ROCHESTER,  N.  V.. 

Rudolph  Schmidt  &  Co. 
SAVANNAH.  GA., 

Electric  Supply  Co, 
ST.  LOUli.  MO., 

H.  e.  Llndsey  Electrical  Supply  Co. 
TORONTO,  CANADA. 

Canadian  General  Electric  Co. 
TROY.  N.    Y., 

B.  0.  Bernard  Co. 
WACO.  TEX  , 

Waco  Electrical  Supply  Co. 
WASHINGTON.  D.  C, 

John  K.  Galloway. 


DIEHL   MANUFACTURING   COMPANY, 

Main  Office  and  Works,  ELIZABETHPORT,  N.  J. 


*•■■■■■■■■»■■■■■■■■■••■■■■■■■■■»■■■■■■■■■■■■■■■■■■•■>■■■■■■■■■■■■■■■■■>»■■>■»»■■»■■■■»■■■»■■«»>■>»■■>»»■• 
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There  is  No  Higher-Class  Indla-Rubber  Insulation 
For  Wires  and  Cables  than 

HABIRSHANA/ 


Authorized  Manufacturers  of  th» 


IX 


-UEXII 


T«JI 


\A/IRI 


The  India-Rubber  and  Cutta-Percha  Insulating  Co., 

MAIN  OFFICE,  Glenwood  Works, 

Sales  Otnce,  -,--_»-«_■-■■_■    m- M^-cn,  b.b        -m.^ 

ISCortlandtSt.,  NewYork.  IT  ^3  ^^  kCEFR^S,      1^.     IT. 

(10923) 


a;;!;.s';;;!;:;;:;;;;:;;;;;;;;;;;«;:;;;;:;;;;;H;H^\';w^^^^ 


I 


May  17,  1902 


WESTERN    ELECTRICIAN 


COLUMBIA    LAMPS 


Highest  Efficiency 
Uniform  Candle  Power 

Longest  Life 
Prices  Correct 


All  Candle  Powers 
and  all  Voltages 

No  Need  to  Wait 

Lamps  Shipped 

from  Chicago  Stock 


SALES  AGENTS, 

264=266=268=270  Fifth  Avenue,  CHICAGO 


G.I     G.I.    G.I.    G.i.    G.I.    G.I.      G.I.    G.I.    G.I.     G.I.    G.I.     G.I. 


THIS  IS  OUR 
STANDARD 


Northall  Swinging  Cover  En- 
closed Arc  Lamp,  which  opens 
like  this,  simply  by  pressing 
a  spring,  and  closes  with  a  snap. 


BUT 

HOW'S  THIS 
FOR  A  BABY  ? 


If  you  want  one  I  know 
where   you   can  get  it. 


JUST  WRITE 


The  Lea 
Electric  Mfg.  Co., 

ELWOOD,  IND. 
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VINDEXTRANSFORMERS 


AI^A/^elys  Reliable 

HIGH    EFFICIENCY. 
COOD    REGULATION. 
LOW    CORE    LOSS. 

VINDEX     EI.E 

FOREIGN    REPRESENTATIVES: 

REED'S    ELEC.    ENC.    &    CONST.    CO.,    LONDON,     ENC. 

MECHANICS'    SUPPLY    CO.,    QUEBEC. 


FACTORY:  AURORA,  ILL. 


CLASSIFIED    INDEX   OF   ADVERTISEMENTS. 


IDC.  El.  Lt.  Manipulator  Co. 
Anchors  (TeL  A  Tel.) 

Matlliews  A  Hrc.  W.  N. 
Ann  nn  c  1  atorfl. 

Central  Electric  Co. 
Edwards  A  CompaDy. 
Electric  Appliance  Co. 
Western  Electric  Co, 
Western  Elec.  Supply  Co. 

Babbitt     aietal     and 
Solder. 

Gr.  Western  Sm.  and  Refg.  Co. 

Batteries  and  Jars. 

Bunnell  Telegrapb  AElec.Co. 
Central  Electric  Co. 
Edison  Mfg.  Co. 
Edwards  A  Company. 
Electric  Appliance  Co. 
Leclanche  Battery  Co.,  The 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Bells,  BnjEzers,  Etc. 
Bunnell  Telegrap.  A  Elec.  Co. 
Central  Electric  Co. 
Edwards  A  Company. 
Electric  Appliance  Co. 
Spies  Eleclrlc  Company, 
western  Electric  Co. 
Western  Elec.  Supply  Co. 

Belt  Bresslnff. 

Eclipse  Pulley  Covering  Co. 
Leather  Preserver  Mfg.  Corp. 

Belting. 

Leather  Preserver  Mfg.  Corp. 

BloTvers. 

Sturtevant  Co.,  B.  F. 

Boilers. 

Babcock  A  Wilcox  Co. 
Whitehead  Company,  W.  W 

Books.  Electrical. 

Audel  A  Co.,  Theo. 
Electrician  Publishing  Co. 

Brashes. 

Central  El«clrlc  Co. 

Hohart  Elec.  Mfg.  Co. 

Holmes  Fibre-Graphtte  Co. 

Sag«A  Bro..  F.  B. 

Western  Electric  Company. 
Cable  Clips. 

Chase-Shawmut  Company. 

Norton  Tool  Company.  The. 
Cables.  (See  Insulated  Wires.) 
Cables,  Electric  (See  Insu- 
lated wires)  Copper,  Sheet 

and  Bar. 

American  Elec.  Works. 

American  Sleel  A  Wire  Co. 

Bunnell  Telegrap.  A  Elec.Co. 

Central  Electric  Co. 

General  Electric  Co. 

New  York  Ins.  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Elec.  Supply  Co. 

Weitern  Electric  Company. 

Carbons.     Points    and 
Plates. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Consiim<Ts  Carbon  Co. 

Electric  Appliance  Co. 

R«Ulngcr,Hugo. 

Weitern  Elcot.  Supply  Co. 
Oastincs. 

Smith  Co.,  S.  Morgan. 
Chains. 

JeflTrey  Mfg.  Co. 
Cljrcnii  Breakers. 

Badt  A  Co.,  F.  B. 

Cutter  Elec.  A  Mfg.  Co. 

Western  Electric  Company. 

Coal   and   Ashes    Hand- 
Ujoz  HaiJMnery. 

Jeffrey  Mfg  Co. 

Coils  and  magnets. 

Bunnell  Telegrap.  A  Elec.Co. 

Varley  Duplex  Magnet  Co. 

Western  Eleclrlc  Co. 
Coloring  for  Inc.  Lamps. 

Slgnalold  Chemical  Works. 
CvHipeiwd. 

Croilus  A  Son.  E.  R. 

Dearborn  Drug  A  Chem.  Wks. 

C«ndnit  and  Condnlts. 

Badt  A  Co..  F.  B. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Oibum  Flexible  Conduit  Co. 
Spr«fU«  Electric  Co. 
WwUm  Elect.  Supply  Co. 


Constmction  &.  Repairs. 

Chicago  Edison  Co. 
Parsefl  A  Weed. 
Spies  Electric  Company. 
Western  Electric  Co. 

Contractors  and  Electric 
I.i«:ht  Plants. 

Bullock  Elec.  Mfg.  Co. 

Crocker-Wheeler  Co. 

Ft.  Wayne  Elec.  Wks..  Inc. 

General  Electric  Co. 

Mott  A  Company,  J.  E. 

Sprague  Electric  Co, 

Wagner  Electric  Mfg.  Co. 

Western  Electric  Co. 

Wesllnghouse  Elec.AMfg.Co. 
Correspondence  Schools. 

American  School  of  Corresp. 

Electrical  Engineer  Inst. 

Int.  CorresDond.  Schools. 
Cross-Arm  Braces,  Etc. 

Anderson  &  Sons,  W.  H. 
Cross-Arms,     Pins     and 

Brackets. 

Berthold  it  Jennings. 

Central  Electric  Co. 

Central  Manufacturing  Co. 

Standard  Pole  A  Tie  Co. 

Western  Elect.  Supply  Co. 

Western  Electric  Company. 
Cnt-Onts  and  STritches. 

Bossert  Elec.  Const.  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks..  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Pass  A  Seymour. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Cnts. 

Franklin  Eng,  &  Electro.  Co. 
I>}iianios  and  Motors. 

Bullock  Elec.  Mfg.  Co. 

Central  Electric  Co. 

Crocker- Wheeler  C'-. 

Ft.  Wayne  Elec.  Wks..  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Gregory  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Parsell  A  Weed. 

Reliance  Electric  Company. 

Schureman  &  Hayden. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B.  F. 

Triumph  Electric  Co. 

Wagner  Electric  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghousc  EL  A  Mfg.  Co. 
Economizers. 

Green  Fuel  Economizer  Co. 
Electric  Heatlnjc  Appl. 

American  Elec.  Heater  Co. 

Simplex  Electrical  Co. 
Electric  Railways. 

Crocker-Wheeler  Company. 

General  Electric  Co. 

Sprague  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Electric  Siffns. 

Federal  Eleclrlc  Company. 
Electrical   and   Mechan- 
ical Engrineers. 

Badt  &.  Co.,  P.  B. 

Blsset..  G.  W. 

Flora,  i;.  E. 

Humphrey,  Henry  H. 

Mott  A  Company.  J.  E. 

Pierce.  Richardson  A  Neiler. 

Sargent  &  Lundy. 

Schott.  W,  H. 

Electrical  Instruments. 

Badt  A  Co..  F.  B. 
Bunnell  Telegrap.  A  Elec.Co. 
Central  Electric  Co. 
Electric  Apiillance  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Eleclrlc  Co. 
General  Inc.  Arc  Light  Co. 
Illinois  ElectrlcSpecialty  Co. 
Machado  A  Roller. 
Plgnolet,  L.  M. 
Sage  A  Bro.,  F.  B. 
Stanley  Instrument  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Eleclrlc  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  &  Mfg.  Co. 
Weston  Electrical  Tntt.  Co. 
WiUyoung.  Elmer  Q. 
Electro  -  Majsrnet    Wind- 
ers. 
H.  Anderson. 


Electro-Platinff   Mach'y. 

Besly  A  Co..  Chas.  H. 

Crocker-Wheeler  Company. 

General  Electric  Co. 
ElcTators-Conveyors. 

Jeffrey  Mfg.  Co. 
En^rines,  Gas. 

Lowell  Model  Co. 

Mietz,  A. 

Parsell  &  Weed. 
Engines,  ti^team. 

Allis-Chalmcrs  Co. 

Ball  Engine  Co. 

Bayley  A  Sons  Co.,  W. 

Sturtevant  Co.,  B.  F. 

Whitehead  Company,  W.  W. 
£xh*8t  steam  Apparatus. 

American  District  Sleam  Co. 

Evan.s,  Almlral  &  Co. 

Fan  Ontflts. 

Central  Electric  Co. 

Crocker-Wheeler  Company. 

Diehl  Manufacturing  Co. 

Edison  Mfg.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Holtzer-Cabol  Elec.  Co. 

St.  Louis  Elec.  Supply  Co. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B.  F. 

Warren  Elec.  &  Specialty  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  &  Mfg.  Co. 
Fibre. 

Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
FUes. 

Barnett  Co..  G.  A  H. 
Fire  Alarm  Eq^nipments. 

Bunnell  Telegrap.  A  Elec.Co. 
Fire  Extinguishers. 

Monarch  Fire  Appliance  Co. 
Fixtures,  Gas  and  Elec. 

Beardslee  Chandelier  Mfg.Co 
Flashers. 

Reynolds  Electric  Company. 
Flexible  Shafts. 

Stow  Mfg.  Co. 
Forges. 

Sturtevant  Co.,  B.  F. 
Fuses  and  Fuse  YTire. 

Central  Electric  Co. 

Chicago  Fuse  Wire  &  Mfg.Co. 

D.  A  W.  Fuse  Company. 

Electric  Appliance  Co. 

Vomacka  &  Mazanek. 

Western  Elect.  Supply  Co. 

Western  Electric  Company. 


Gears. 

Besly  &  Co., 


Chas.  H. 


General  Elec.  Supplies. 

Austin  A  Co.,  M.  B. 

Bunnell  Telegraph.  AElec. Co. 

Central  Electric  Co. 

ChlcBgo  Edison  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

St.  Louis  Elec.  Supply  Co. 

Standard  Electric  Company. 

Western  Electric  Co. 

Western  Elect.  Supply  Oo. 
Glass  Wool. 

Glass  Wool  filfg.  Company. 
Globes     and     Electrical 

GlassTvare. 

Century  Glass  Co. 

Phoenix  Glass  Co. 

Western  Elect.  Supply  Go. 
Graphite  Specialties. 

Besly  A  Co.,  Chas.  H. 

Dixon  Crucible  Co.,  Jos. 

Holmes  Fibre-Graphite  Co. 
Gravity  Clutch. 

Peterson  A  Co.,  John  L 
Heatins     and    Tentilat- 
ing  Apparatus. 

Sturtevant  Co.,  B.  F. 

Holders,  Inc.  JLamps. 

Incandesent    Electric    Light 
Manipulator  Co. 
Inspection  &  Insurance. 

Hartford    Steam    Boiler   In- 
spection A  Insurance  Co. 
Insulators  and  Insulat- 
injC  Materials. 

Akron  Smoking  Pipe  Co. 
Bunnell  Telegrap.  A  Elec.  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Electrical  Appliance  Co. 
General  Inc.  Arc  Light  Co. 
Indiana  Rub.  A  Ins.  Wire  Oo. 


Kartavert  Mfg.  Co. 
Mica  Insulator  Co. 
Munsell  A  Co.,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Okonlte  Co.,  The. 

Phillips  Insulated  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Standard  Varnish  Works. 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Insulated  Wires  and  Ca- 
bles—Magnet IVires. 

American  Electrical  Works. 

American  Steel  A  Wire  Co. 

Bunnell  Telegrap.  &  Elec.Co. 

Central  Electric  Co. 

Chicago  Insulated  Wire  Co. 

Crescent  Ins.  Wire  ACbl.Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

Indiana  Rub.  A  Ins.  WlreCo. 

India  Rubber  A  Gutta  Percha 
Insulating  Co. 

Kellogg  Switch.  A  Sup.  Co. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

OkoniteCo.,  The. 

Phillips,  Eugene  P. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co.  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Elec.  Supply  Co. 

Western  Electric  Company. 
Junction  Boxes. 

Bossert  Elect.  Const.  Co. 

General  Inc.  Arc  Light  Co. 
I^amps,  Arc. 

Adams-Bagnall  Elec.  Co. 

Austin  A  Co.,  M.  B. 

Central  Electric  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Lt.  Co. 

Gregory  Electric  Co. 

Jandus  Elec.  Co. 

Lea  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Ijamps,  Incandescent. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Colorado  Lamp  Co. 

Edison  Decorative  A  Minia- 
ture Lamp  Dept 

Electric  Appliance  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

General  Inc.  Lamp  Co. 

Sawyer- Man  Elec.Co. 

Shelbv  Electric  Co. 

Trl-L'ightElec.  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Lamps,  Inc.,  Adjusters. 

Inc.  El.  Lt.  Manipulator  Co. 
Iiomps,      Incandescent— 

Replacers  &  Cleaners. 

Inc.  El.  Lt.   Manipulator  Co. 
liichtnini;  Arresters. 

American  Elec.  Fuse  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Ijinemen^s  Climbers. 

Anderson  A  Sons,  W.  H. 

Klein  A  Son,  Matblas. 

Mainiet  Wires. 

(See  Insulated  Wires.) 
Mechanical  Designer. 

Flora,  E.  E. 
Mechanical  l>raft. 

Sturievant  Co.,  B.  F. 
Meters. 

Diamond  Meter  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Inc.  Arc  Light  Co. 
Mica. 

Munsell  A  Co.,  Eugene. 

Mining;  Apparatus,  Elee. 

Crocker-^VDeele^  Company. 
General  Electric  Co. 
Jeffrey  Mfg.  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Motors.  (See   Dynamos    and 
Motors). 


Nippers  and  Pliers. 

Klein  A  Son,  Matblas. 
Packing;. 

Besly  A  Co.,  Chas.  H. 
Patent  Attorneys. 

Johnston,  Thomas  J. 

Phosphor  Bronze. 

Besly  A  Co.,  Chas.  H. 
Phosphor  BronzeSm.Co.,Ltd. 
Platinum     Bought     and 
Sold. 

Baker  A  Company. 
Gt.West.Sm.and  Refining  Co. 
Poles  and  Ties. 

Beidler  &  Co.,  Francis. 

Berthold  &  Jennings. 

Carney  Brothers  Company. 

Fowler,  John  H. 

Fulmer. Lumber  Co.,  D.  M. 

Holcomb-  Lobb  Co. 

Llndsley  Bros.  Co. 

Maltby  Lumber  Co. 

Meredith  Cedar  Co..  J.  P. 

Morse  Cedar  Co. 

Naugle  Tie  Co.,  E.  E. 

Perrizo  A  Sons. 

Pltt.iburg  A  L.  S.  Iron  Co. 

Porter  Cedar  Company, 

Standard  Pole  A  Tie  Co. 

Sterling  A  Son,  W.  C. 

Torrev  Cedar  CJo. 

Valentine-Clark  Co.,  The. 

Worcester  Co.,  C.  H. 
Polish  (Metal). 

Hoffman,  G.  W. 
Porcelain. 

Akron  Smoking  Pipe  Co. 
Poirer  Transmission 

Machinery. 

Jeffrey  Mfg.  Co. 

Smith  Co.,  6.  Morgan. 

Stllwell-Blerce  Smith- Vaile. 
Pulleys. 

Smith  Co.,  S.  Morgan. 

Stllwell-Bierce  Smith- Vaile. 
Pulley  Covering. 

Eclipse  Pulley  Covering  Co. 

Rail  Bonds. 

American  Steel  A  Wire  Co. 

Badt  A  Co.,  F.  B. 
Rail  Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 
Refiners. 

Gt.West.Sm.and  Refining  Co. 
Reflectors. 

Amer.  Reflt.  A  Lighting  Co. 

Re -WindutK^— Repairs. 

Chicago  Ediston  Co. 
Gregory  Electric  Co. 
Scbureman  A  Hayden. 
Rheostats. 
Badt  A  Co.,  F.  B. 
Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 
Gen'l  Inc.  Arc  Lt.  Co. 
Sage  A  Bro.,  P.  B. 
Westlnghouse  El.  A  Mfg.  Co. 

Rosettes. 

Pass  A  Seymour. 

Second-Hand  Mach'y. 

Gregory  Electric  Co. 
Illinois  Maintenance  Co. 
Matthews  A  Bro.,  W.  N. 
Rose  Electric  Company. 
Schoonmaker  Co.,  A.  G. 
Sctiureman  A  Hayden. 
Stewart  Ei.  Eng.  Co.,  John  A. 
Walsh's  Sons  A  Co. 
Whitehead  Company,  W.  W. 
Wlckes  Bros. 
Shades. 
Amer.  Reflt.  A  Lighting  Co. 

Speaklnjg  Tubes. 

Central  Electric  Co. 
Edwards  A  Company, 
Electric  Appliance  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Speed  Indicators. 

Besly  A  Co.,  Chas.  H. 

Queen  A  Co. 

Weston  Electrical  Inst.  Co. 

Springs. 

American  Steel  A  Wire  Co. 

Steel  Boxes. 

Bossert  Elec.  Const.  Co. 

Stokers. 

Duluth  Stoker  Cn. 
Green  Engineering  Co. 


Storage  Batteries. 

American  Battery  Co. 
Electric  Storage  Battery  Co. 
United  States  Accumulat.  Co. 

Tapes,  Insulating. 

American  Electrical  Works. 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
Electric  Appliance  Co. 
New  York  Insulated  WlreCo. 
Okonlte  Co.,  The, 
Simplex  Electrical  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Telegraphic  Supplies. 

Bunnell  Telegraph.  AEiec.Co. 

Telephones,  Telephone 
Material  and  S^ritch- 
boards. 

Acme  Pay  Station  Co. 
American  El.  Telephone  Co. 
Bunnell  Telegraph.  AElec.Co. 
Central  Electric  Co. 
Central  Tele.  A  Elec.  Co. 
Chicago  Pay  Station  Co. 
Colt,  Henry  A. 

Columbia  Telephone  Mfg.  Co, 
Continental  Tel.  Const.  Co. 
Ericsson  Telephone  Co. 
Eureka  Electric  Company. 
Farr  A  Farr. 

International  Tel.  Mfg,  Co. 
Kellogg  Switchb.  A  Sup.  Co. 
Kokomo  Tel.  A  El.  Mfg.  Co. 
Metropolitan  Tel.  A  Elec.  Co. 
Moon  Mfg.  Co.,  The. 
R.  I.  Telephone  &  Elec.  Co. 
St.  Louis  Elec.  Supply  Co. 
Spencer  Electrical  Co. 
Sterling  Electric  Co. 
Stromberg-Carlson  Tel.M.  Co. 
Telephone  Co.  of  Amer., The. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Telephone  Service. 

Chicago  Telephone  Co. 

Tools. 

Anderson  A  Sons,  W.  H. 
DIcke  Tool  Company. 
Klein  A  Son,  Matblas. 
Norton  Tool  Company,  The. 

Transfbrmers. 

Central  Electric  Company. 
Crocker-Wheeler  Company. 
Ft.  Wayne  Elec.  Works,  Inc. 
General  Electric  Co. 
Gregory  Electric  Co. 
Moloney  Electric  Company. 
Standard  Electric  Company, 
Vindex  Electric  Company. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  EL  A  Mfg.  Co. 

Trucks,  Electric  Car. 

General  Electric  Co. 
Westlnghouse  El.  &  Mfg.  Co. 

Turbine  IVater  Wlieels 

LeEfel  A  Co.,  Jas. 
Smith  Co.,  S.  Morgan. 
Stilwell-Blerce    Smith- Vatle 
Varnishes. 

Standard  Varnish  Works. 
Sterling  Varnish  Co. 

Vulcanized  Fibre. 

Vulcanized  Fibre  Co. 

Wires,  Copper. 

American  Electrical  Works. 

American  Steel  A  Wire  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

National  India  Rubber  Co. 

Okonlte  Co.,  The. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Electric  Company. 
W^ire,  Bare. 

American  Steel  A  Wire  Co. 

Besly  &  Co.,  Chas.  H. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Okonlte  Co.,  The. 
.  Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Standard  Underground  C.  Co. 

Western  Electric  Co. 

Western  EUctrlcal  Sup.  Co. 
XfRay  Ontflts. 
WiUyoung,  Elmer  G. 
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The  "ELECTRA"  Highest 
Grade  Nuernberg  Carbons  are 
recognized  as  standard  all  the 
world  over. 

All  genuine  "ELECTRA" 
carbons  are  put  up  in  packages 
bearing  the  label  with  the  trad« 
mark  "ELECTRA." 


Qood  carbons  mean  less  cost 
for  current. 

All  the  excellence  in  dynamos 
and  arc  lamps  counts  for  but 
little  where  poor  carbons  are 
used  in  lamps. 


H.  C.  Fan  Motors 


ALWAYS 


DURABLE, 

EFFICIENT, 

GRATIFYING. 

SEND  FOR  DESCRIPTIVE  BULLETIN  AND  PRICE  SHEET. 

THE  HOLTZER-GABOT  ELECTRIC  CO., 

397  Dearborn  Street, 
CHICAGO,  ILL. 


NEW  YORK  office: 
143  LIBERTY  STREET 


factory: 
brookline,  mass. 


P.  &S.  PORCELAIN  TUBES 

MEET  ALL  THE  REQUIREMENTS. 


GET  OUR  NEW  MAY  1ST  PRICES. 


PASS  &  SEYMOUR,  Inc., 


NEW  YORK, 
CHICAGO, 
BOSTON, 

CINCINNATI, 

SAN  FRANCISCO. 


SOLVAY, 
N.  Y. 


SERIES  ALTERNATING 
ARC  LIGHTING  SYSTEMS 


WRITE  FOR 

BULLETIN 

7011 


CONTAINING 

FULL 
INFORMATION. 


Western  Electric  Company, 

CHICAGO.       SAINT  LOUIS.       PHILADELPHIA.       NEW  YORK. 
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VISIT  US 


DURING  THE  CONVENTION. 


WE  SHALL  BE  PLEASED 
TO  SHOW  OUR  STOCK 
AND  BOOK  YOUR  ORDERS. 


Large  Stock  of 
Direct   and 
Alternating 

FANS 


OeilinSf 
Braclce-t 


and 


RUBBER  COVERED 
WEATHERPROOF 

Wires  and  Cables 

Peerless 
Lamps  and 
Transformers. 


AGENTS  FOR  ALL 

OKONITE 
GOODS. 


\A/I 


We  are  the  Pioneer 
Electrical  House 
in  This  Section. 


OINCINIMATI,    OHIO. 


^^y.^ 


Hiinia  I 


ill   IM  f  f--^    — 


AJIAiMk*4 
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The 
Convention  Report. 

Every  electric  light  man  will  be  particularly  interested  in  the  proceed- 
ings of  the  annual  meeting  of  the  National  Electric  Light  Association  which 
will  be  held  in  Cincinnati  next  week.  The  Western  f^lectrician 
of  May  24th  will  contain  the  report  of  this  important  meetings  which  will 
not  only  be  the  most  complete^  but  will  be  out  first,  as  well. 

Advertisers  will,  therefore,  find  this  number  a  particularly  desirable 
one  in  which  to  place  the  merits  of  their  goods  before  the  buyers  of  the  world. 

Copy  should  reach  us  before  May  22nd. 


WESTERN    ELECTRICIAN,   '''  '^"^"""  "'"• 


CHICAGO. 
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TheElectrig  StorageBatteryGo. 


J^MIA. 


MANUFACTURER  OF  THE 


TRADE  MARK 


dbloribe  Hccumulator 


Registered  September  I  r,  1894. 


FOR 


Central  Libht  and  Power  Stations 


Sixty-three  Edison  Stations  equipped  with  Batteries  of  ^'CbloribC 

Hccumulator/'  representing    over   90,000 

K.  W«  Hours'  Capacity « 


SEND    FOR    BULLETINS   DESCRIBING 
TYPICAL    INSTALLATIONS. 


PHII<ABEL,FHIJ,  KEW  YORB,  BOSXOX,  CHICAGO, 

Allegheny  Ave.  and  19th  St.  I OO  Broadway.  60  State  Street,  1434  Marqnette  Bldf. 

BA1.TIMORE,  CI.EVELAXD.  ST.  tOlJIS,  SAJT  FKASTCISCO,  DETROIT, 

Eqaitable  Bids.  Xew  England  BIdg.  Wainwriglit  Bldg.  XeTada  Block.  Sllchigan  Electric  C«. 
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MOTORS 


FANS 


DIRECT  CURRENT 


GENERATORS 


FOR 


LIGHT  AND  POWER 


NON-SPARKINQ. 


HIGH   EFFICIENCY. 


BnElne-Type  Qenerator.    No.  800  Frame.    500  Kilowatts.    250  Volts.    100  Revolutions  per  Minute. 


REMARKABLE    ENDURANCE. 


BEST  COMMERCIAL  VALUE. 


Write  for  descriptive  bulletin  No.  03102. 


SPRAGUE  ELECTRIC  COMPANY 

GENERAL  OFFICES:     527-531  West  34th  Street,  New  York. 

BRANCH    OFFICES: 
CHICAaO:     Fisher  BIdg.  BOSTON:     Weld  Bldg.  ST.  LOUIS:     Security  Bldg.  BALTIMORE:    Maryland  Trust  BIdg. 


INTERIOR  CONDUIT 


"MULTIPLE  UNIT 
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TRADE  MARK 

THE  STANDARD  FOR  RUBBER  INSULATION 


TKcCcixtre  of  Attractioa 


Jilao'2^.jdav:^Ae^eace^yiC'8/. 


12 


WESTERN    ELECTRICIAN 


May  17,  1902 


Enclosed  Arc  Lamps 

Electric  Fans 
Small  Power  Motors 


CHALLENGE  ALL  COMPETITION. 


AGENCIES  IIM  ALL  LARGE  CITIES. 

The  Jandus  Electric  Companyp 


115  Broadway, 

NEW  YORK. 


CLEVELAND,  OHIO. 

Monadnock  BIdg.,  Real  Estate  Trust  BIdg., 


CHICAGO. 


PHILADELPHIA. 
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GENERAL  ELECTRIC  COMPANY 


3,500  K.  W.    Three-phase  Generator  Installed  for  the  New  York  Edison  Illuminating  Company. 


PRINCIPAL  OFFICE:     SCHENECTADY,  N.  Y. 


New  York  Office:  44  Broad  Street. 


Sales  Offices  in  All  Large  Cities. 
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There  are 
Just  Two  Ways 


Of    making    an  Electric    Fan  the  best  of    its  kind.     One  is  to 
make    it   as    nearly    perfect,    electrically    and    mechanically,    as 

f  possible;  the  other  is  to  make 

its  external  appearance  and 
design  as  pleasing  and  beautiful 
as  it  may  be   made. 

X^Vf  LJLl  ways  are  com- 
bined in  the  types  of  fans  called 

"Peerless" 


"PEERLESS"  ELECTROLIER  CEILING  FAN. 

'^PEERLESS'' 

DESK  AND  BRACKET  FANS. 

ADJUSTABLE,  STRONG,  BEAUTIFUL,  EFFICIENT. 


=A.O]a3VTS= 


THE  WESTERN  ELECT.  SUPPLY  CO.,  St.  Louis,  Mo. 
THE  ILLINOIS  ELECT.  CO.,  Chicago,  111. 
DOUBLEDAY-HILL  ELECT.  CO.,  Pittsburg,  Pa. 
A.  F.  STANLEY,  No.  26  Cortlandt  St.,  New  York. 
VALLEE  BROS.  ELECT.  CO.,  Philadelphia,  Pa. 
FRANK  H.  STEWART  &  CO.,  Philadelphia,  Pa. 
THE  W.  G.  NAGEL  ELECT.  CO.,  Toledo,  Ohio. 
ROBERT  L.  McOTJAT,  Meridian  Street,  Indianapolis,  Ind. 
GEO.  W.  WALTHER  &  CO.,  Baltimore,  Md. 

SXUART-HOWLAND  CO., 


H.  S.  SANDS  ELECT.  &  MFG.  CO.,  Wheeling,  W.  Va. 
ELECTRICAL  SUPPLY  &  CONSTRUCTION  CO.,  Columbus,  Ohio. 
THE  ELECT.  SUPPLY  &  ENGINEERING  CO,,  Detroit,  Mich. 
THE  GUGLER  ELECT.  MFG.  CO.,  Minneapolis,  Minn. 
KEELYN  &  SMITH,  Milwaukee,  Wis. 
HIGGINS-ALMSTEAD  CO.,  Rochester,  N.  Y. 
WILLIAM  HALL,  Dayton,  Ohio. 
HERBERT  I.  SACKETT,  Buffalo,  N.  Y. 
THE  ELECT.  SUPPLY  &  MFG.  CO.,  Cleveland,  Ohio. 
281-287  Devonshire  Street,  Boston,  Mass. 


Warren  Electric  &  Specialty  Co., 


WARREN,  OHIO,  U.  S.  A. 
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21  inches  over  all. 
Solid  cast  Brass 
Case -Any  finish. 

.B.AU3TIN6cCo- 

56  a 58   W.VAN  BUREN  ST. 

@ICAGO. 
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Who  Makes  the  Best 
Inner  and  Outer  Qlobes? 


ASK  OUR  CUSTOriERS; 
THEN  WRITE  US  FOR  PRICES. 


THE  PHOENIX  GLASS  CO., 


PITTSBURG. 


NEW  YORK. 


CHICAGO. 


I 
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OUR  LATEST 
VICTORY! 


Type  B   Motor  Inverted   From   Ceiling. 


AFTER    A    CAREFUL    STUDY     OF     OUR     SINGLE-PHASE,    SELF- 
STARTING,    ALTERNATING-CURRENT    MOTORS,    THE 

FRANKLIN  INSTITUTE 

HAS    AWARDED    THE 

EDWARD  LONGSTRETH  SILVER  MEDAL 

OF    MERIT,    FOR    SUPERIORITY    AND    DISTINCT     DEPARTURE 
FROM    ALL    OTHER     TYPES    OF    A.    C.  MOTORS. 


Close    the    Main    Switch    and    the    Motor    will    do    the    Rest. 


CAN     BE    STARTED    FROM    ANY     DISTANCE. 


Our  Type  ''B"  Motor  can  be  installed  on  the  Ceiling,  Sidewall 
or  Floor.      Described  and  Illustrated  in  Bulletin  W-50B. 


WAGNER  ELECTRIC 
MFG.  CO. 

ST.  LOUIS,  MO.,  U.  S.  A. 


DISTRICT    OFFICES: 


BOSTON 

NEW    YORK 

PolLADELPHIA 

BALTIMORE 

PITTSBURG 

CLEVELAND 

ATLANTA 

CHICAGO 

ST.   LOUIS 


NEW   ORLEANS 

MEXICO 

MONTREAL 

DENVER 

SAN    FRANCISCO 

SPOKANE 

OMAHA 

LOUISVILLE 

CINCINNATI 


Standard  Type,  A.  C.   Motor. 
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THE  BIG  CARBON  FACTORY 


"NOT  IN  THE  TRUST." 


'^'t  Vi  If 


5» 


A  CARLOAD  OF  ELECTRIC  LIGHT  CARBONS  EVERY  DAY. 


>N 


WE    MAKE    ELECTRIC    LIGHT    CARBONS   AND 
CARBON  SPECIALTIES  OF  EVERY  DESCRIPTION. 


^ 


Our  Electric  Light  Carbons  are  perfectly  made,  smooth 
burners,  long  lived,  give  a  pure  white  light  and  much  greater 
volume  with  a  given  amount  of  current  than  any  other  brand. 

WE  ARE  THE  ONLY  CONCERN  NOT  IN  THE  CARBON 
TRUST  MAKING  MOULDED  SERIES  OPEN  ARC  CARBONS. 

We  carry  a  large  stock  and  fill  orders  promptly.     Allow  us  to 
figure  on  your  next  Carbon  order;  we  can  interest  you. 

THE  CONSUMERS  CARBON  CO., 


IV.  ##,  SCHOTT, 

1220-21  Mamuette  BIdg.,    Chicago, 

General  Agent  for  the  states  of 
Ulinois,  rndiana,  Wiiconsio,  Micliigan,  Iowa, 
Missouri,  Minnesota,  Kansas  and  Nebraska. 


LANCASTER,  OHIO,   U.  S.  A. 
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Alw;iys  dissolve  the  DEAI^BORN  COMPOUND,  which  is  a  soHd  paste,  with  from  ten  to  twenty  parts  of  HOT 
WATER  and  then  feed  this  S'>luiion  into  the  water  through  the  suction  pipe  or  pump,  continuously  throughout  the 
day's  run      Your  results  will  be  pt-rfect  and  your  boilers  will  clean  like  magic.     This  constant  feeding  will    do   all    the 

work  with  half  the  compound  needed  for  irregular  feeding.  Write  Us  Regarding  Water  Analysis. 

DEARBORN    DRUG    AND     CHZSMICAI.    WORKS, 

CHICAGO  : 

37-34  Kialto  Bide,  Tel,  Harrison  3930  and  3931. 

PITTSliUKG.  ST.  LOUIS. 

..V.  W.  Crouch.  F.  Eardley 


WM.  H.  EDCAR,  President. 


ST.  PAUL. 
T.  S.  F.  Hayes. 


.\TL.\NTA,  GA. 
C.  n.  Everett. 


DF.NVEK. 
G.  E.  Talcott. 


SAN  FRANCISCO. 
W.  A.  Kenney. 


NEW  YORK:  ISO  liberty  Street. 

W.  B.  McVlcker. 

HONOLULU.  H.  T. 

E.  C.  Brown. 


"^ 


/FmE-GMPHim 

coMMumoRm 

BRUSH    A 


. 'itVT-VU?.RVtK\\>\^ 


There's  No  Friction 

witb  the  Fibre-Graphite  Commutator  Bnish. 
Being  90  per  cent,  pnre  graphite,  it  insurce  low 
resistance,  no  sparking  under  a  var^'ing  load,  and 
longer  wear.  TLere  is  no  greasing  required. 
The  Fibre-Graphite  is  therefore  the  most  eco. 
Qomic  brush  on  ibe  market.     Send  for  price  list. 

HOLMES  FIBRE-GRAPHITE  MFG.  CO. 

SrSS Wakefield  St.,  Oermantown,  PlilUADELPHIA. 


J 


WE    SAVE   YOU 

in  your  belting  and  journals.      WB   PUT   IT  IN  ON  60 


thUB  increasing  your  production  and  saving  you  money. 

THE  ECLIPSE  PULLEY  COVERING  CO., 

PHoni  Cehlril  2816.  '  I608-1E09  Astlland  BIk., 

CHICAGO,   ILL. 


IDEAL    FIRE    PROTECTION    FOR    ALL 
ELECTRICAL   APPARATUS. 


l/f^  Highest  Award  Pan-American 
^ —  Exposition. 

MONARCH  FIRE  APPLIANCE  COMPANY, 

27  William  St.  NEW   YORK   CITY. 


Crocker-Wheeler  Company 


Manufacturers  and  Electrical  Engineers. 


A   LINE   OF   "F"   &   "D"   TYPE   MACHINES. 


Generators  and  Motors  for  Lighting  and  Power  Installations. 

BELTED  ANO  DIRECT  CONNECTED  DYNAMOS  THAT  ARE  COMPACT  AND  NEAT  IN 
DESIGN,  STRONG  IN  CONSTRUCTION,  NON-SPARKING  AND  COOL  IN  OPERATION. 

OUR   SYSTEM   OF   SHOP   EQUIPMENTS   HAS   THE   FOLLOWING   STRONG   POINTS   IN    ITS   FAVOR: 


Motors   have  variable    speed,  under    instant    control   and 

over  any  range. 
Every  speed  constant  regardless  of  load. 
Controllers  simple,  rugged  and  convenient. 
Makes  high  cutting  speeds  easy  by  superior  facilities  for 

manipulation. 


Permits  the  use  of  small  motors. 
Adapted  to  existing  shops. 
Employs  standard  motors. 

Output    of   machine   tools    greatly   increased     over    belt 
drives. 


Main    Office    and    Works: AMPERE,    N.    J. 

SALES    OFFICES    IN    ALL    LARGE    CITIES. 


DO  YOU  KIMONA/ 

the  importance  of  magnetically  floating  the 
moving  parts  of  a  meter? 

Send  for  description  and  boolc  full  of  good  information  "ABOUT  IMETERS." 


STANLEY  IMSTRUMEIT  COMPANY, 

General  Sales  Office,  158  Broadway,   New  York,  N.  Y. 
Pacific  Coast  Agrency,  33  New  Montgomery  St.,  San  FrancJ«oo.  Cal. 
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absolute  perfection  In  this  world 
Is  ao  iridescent  dream. 

wc  ihlnk  we  have  come  pretty 

close  to  It,  however— and 

moBy  points  ahead 

of  all  others,  In  the  matter  of 

transformers. 

Murk  VI.  Packard  transformers 
arc  superior  mechanically  and 
flectrlcally  toanjihlnj-'  heretofore 
produced. 

we  have  a  new  booklet. 


ELECTRIC  APPLIANCE  COMPANY,  SELLING  PACKARD  TRANS- 
FORMERS.    92  AND  94  WEST  VAN  BUREN  STREET,  CHICAGO. 


EDISON  niNIATURE  LAHPS 


are  made  iii  more  than 
10,000  Varieties. 

for  all  classes  of  work  in  Candelabra  and 
Decorative  Lighting,  Multiple  and  Series 
Burning  and  in  all  types  of  Battery  Lamps. 

Miniature  Sockets  and  Receptacles, 

X-Ray   Tubes, 

Dewar  Bulbs  for  Liquid  Air. 


EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

Geaeral  Electric  Company,  Harrison,  N.  J. 


FLEXIBLE 

|y||Qy^|\||TE  l^'^A     INSULATOR    COMPANY, 


IMPROVED    ^TYLE    R     ^'-^  Flexibility  and  High  Insulating  Qualities 
imrnUIKU    OIILC    ••■  j^^jj^^j^j  uj^jjjjpg^j^gjjj^^^gjjj^gjy       Far  Ahead 

of    Anything    Heretofore    Furnished.      Price   as    Low    as    Inferior    Goods. 
SEND   FOR  SAMPLES  AND   CIRCU;.AR. 


NEW  YORK 


PATENTEES- 


CHICAGO. 


VOLT=AMMETERS, 

POCKET  SIZE. 

I  For  Testing  Batteries  and  Battery 
IClrcults,  Locating  Faults,  Grounda, 
ietc. 

RELIABLE.       ACCUKATK. 
Send  for  Circular. 
L.  M.  PIGNOLET. 
78-80  Cortlandt  St..  NEW  YORK,  N.  T* 


p.  B.   BADT. 


C,   M.   Willis. 


F.  B.  BADT  &  CO. 

CONSULTING   ENGINEERS   AND    EXPERTS, 
1604  Monadnock  Block, 

TCLIPHONC    Hahhibon  745.  CHICAGO. 


Long  Distance  Phone  Central  2448. 

W.   H.   SCHOTT, 

EN6INEER  AND  CONTRACTOR, 

Specialties:  1220-21  Marquette  Building, 

Central  Station  Heating  Plants, 

Water  Works  Steam  Plants, 

Electric  Ltfjht,  Gas  and 

Street  Railway  Plants.  CHICAGO. 


J.E.MOTT&CO. 

UUNTINOTON.  IND.—MARION,  IND. 

CONTRACTORS 

COSBULTINO,    MZCHANICAL    AND     ELBCTRICAL 

ENGINEERS 

Ebtimateb    Furnished    on    All    Kinds    of 
ELECTRICAL  CONSTRUCTION. 


Electric  Railways  Built  by  us: 

For  the  Milwaukee,  Eacine  ^  Kenosha 
Electric  Rj'.  Co..  from  South  Milwaukee  to 
Kenosha,  '24  miles. 

For  the  Chicago  A  Milwaukee  Electric  Ry. 
Co., from  WaukepantoN.  Evansion.26  miles. 

For  the  Ft.  Wayne  (Ind.l  Souihwesiern 
Traction  Co.,  from  Ft.  Wayne  to  Wabash, 
45  miles. 

We  have  been  awarded  the  contract  for  the 
construction  of  40  mites  of  railway  out  of 
Dover,  Del.,  for  the  Del.  Gen'l  Elec.  Ry  Co. 


Gale's  Commutator 
Compound. 

The  Only  Article  That  Will  Prevent  Sparking. 
Will  keep  the  Commutator  In  good  condition  an*  prevent  «uttlng.    Absolutely  will  not  gum  the  brushes. 
SOc.  per  stick.   SS.OO  per  dozen    Send  SOc.  for  trial  stick. 

FOR  SALE  BY  ALL  SUPPLY  HOUSES  OU 

Ku.l  E|||IB||    O    nn  Sole  JHannfbotnr era, 

t    nGLCnnAn    «    \lVn    90».  10«   WaaUnBton  street.      .     CHIOAOO. 


BEARDSLEE  CHANDELIER  MFG  CO.   . 

GAS  &  ELECTRIC   FIXTURES -""^k  TRADE. 


The  Incandescent  Lamp  Raplacer  and 
Cleaner  replaces  and  cleans  any  o.  p.  lamp 
at  any  height  or  angle. 

Incandescent  Electric  Light  Manipulator  Co.t 
I  16  Bedford  St.,      Boston,  Mass. 


G.  W.  BiSSELL,  M.  E. 

Iowa  State  College,  Ames,  Iowa. 

Consulting  Mechanical  Engineer.  Lightinii, 
Power,  Pumping  and  Heating  Plants  Tested 
and  Designed.  Economy  and  Power  Tests 
of  Engines  and  Boilers 


SPECIAL 

MACHINERY 

DESIGNED. 


Do  you  wish  special  machinery  inventeii  or  vour 
present  machinery  re-designed  and  made  more 
perfect— something  to  reduce  the  co.->t  of  manu- 
fftcture  — Homethiog  to  make  one  machine  do  the 
work  ot  two  or  three  or  more  you  are  now  using 
—something;  you  can  patent! 

Do  you  wish  working  drawings  of  an  electrical 
or  mechanical  device  accurately  and  scientiHcally 
mode  and  on  short  notice! 

Do  you  wish  a  model  constructed  of  your  device 
by  thft  most  skilled  workmen  and  in  the  most 
sL'lentilic  manner) 

Does  your  device  or  machinery  infringe  upon 
some  other  patent  and  would  you  HJio  to  have  It 
altered  or  something  different  dovlaed  that  you  can 
feel  sure  does  not  Infringe  / 

If  so,  write  me  a  letter  about  it  and  see  what  I  can 
do  lor  you  This  won't  cost  anytlilnp  and  may  do 
a  great  deal  of  good. 

E.  E.  FLORA,  Mechanical  Expert  and  Designer, 
1536  Marquette  BIdg.,  Chicago. 


•••••••••••••••••••••••••• 


For  Testing 
Consumers'  Meters 

the  WHITNEY  Portable  Watt- 
meters are  the  standard.    They 
can  be  used  on  any  frequency, 
are  dead   beat  and    absolutely 
accurate      Send  for  Catalogue 
and  Discounts  to 
Electric  Appliance  Co.,  CblcaEo,  111. 
Wesiero  Electrical  Supply  Co.,  St.  Louis,  Mo. 
Electrical  EoKlneerlas  Co.,  AlloneapoliB,  Minn. 
Siandard  Electric  Co.,  ClncloDat),  Ohio. 

MACHADO  &  ROLLER, 

NEW  YORK,    N     Y. 


*••**•••*♦*******•******** 


ELECTRICAL     ENCINEER- 
NG  TAUGHT  BY  MAIL. 

Write  for  oar  free  Illustrated  book. 
**Caa  I  Become  ao  Electrical  Eotfoeer?** 

W«  teach  Electrical  Engines -iiiK-,Bleo 
trio  Lighting,  Eieotrlc  Rallwa;  a,Meohaji> 
leal  Engineerinir,  Mechanica'  Drawing, 
etc.,  at  your  borne,  by  mall,  luitituw 
indorsed  by  Thoa.  A.  Ekuson, 

Electrical  Engineer  Institute, 
flepl.  K.  240-242  W.  23d  St..  New  Vork. 


"THE  ONLY  PERFECT  GRAVITY  CLUTCH." 

The  Improved 

KNUTSON 
GRAVITY     CLUTCH. 

A  Few   of  Its  Good  Points : 

Can  be  taken  out  and  put  in  place  in  lamp 

wiihout  tearing  lamp  to  pieces. 
Has  only  one  pivotal  binge. 
Has  a  sure  grip  and  a  sensitive  feed. 
Has  absolutely  no  lost  motion.      Will  not 

pit  a  rod.      Will   p'ck   up  to  full  arc 

instantly  after  feedin?. 

WRITE    FOit    SAMPLE. 

JOHN  L.  PETERSON   6,  CO., 

Succi.'Ssors  10  A.  W.  KNirTHON  \  Co. 

BR.ASS  FOUNDERS  AND    FINISHERS. 

1076  East  MsLin  St.  Galesbvirg.  HI. 


Green  Traveling  Link  Cliain  Grate 


ThE  Greem  Traveung_Link  Grate       G 

M 

O  C 

K  O 

,,,^    E  M 

^^^^^^^"^i"    E  u 

r    s  s 


GREEN  ENGINEERING  CO. 


Qtt  our  Complete  Catalosue 


CHICAGO,  ILL. 
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FRANK  N.  PHILLPI8,  PnEsretHT. 
C.  H.  WAGENSCIL,  TnEASURcn. 


CUGENC  r.  PHILLIPS. 
GtNERAL  MAHAOCR. 


K.  ROWLAND  PHILLIPS,  Vice-PllCS. 
•.  n.  RCHIIIGTON,  JR.,  See. 


AMERICAN  ELECTRICAL  WORKS, 


PROTIDEXCE,  B.  I. 

BAREAND  INSULATED  ELECTRIGWIRE. 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  magnet,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  UND  UNDERGROUND  USE. 
New  York  Store.  W.  J.  M'atson.  26  Cortlandt  St. 
Chicago  Store,  P.  E.  Donohoe,  82  Lake  St. 

UoSTREAi.  Branch,' Eugene  F.  Phillips*  Electrical  Works, 
MAIN  OFFICES  AND  FACTORIES.  PHILLIPSOALE,  H.  I. 


F.B.BADT&CO., 

AGENTS  FOR 

Weston  Eleclricai  Instrument  Co., 
Ward-Leonard  Electric  Co., 
Osburn  Flexible  Conduit  Co., 
Perfection  Rail  Bond  Go. 

Prices,  terms  and  discounts  identical 
with  those  of  home  offices 

1504  MONADNOCK  BLOCK, 

TEL.  HARRISON  745.  CHICAGO. 


GASOLINE  MOTORS 

-FOH- 

BICYCLES,      VEHICLES, 

LAUNCHES. 

LOWELL     MODEL    CO., 

NORTH  CHELMSFORD,  MASS. 


Six  Ytirt  Willi  Oirttrtl  Electric  Compiny. 

THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  66  Broadway,    -    NEW  YORK  CITY. 

PitentCtntei.       Ptttnl  Sollollln|. 


Electrical 


"^.^rl    Machinery 


)IERCE,  Richardson  &  Neiler 


Consulting  and  Designing  Engineers. 


K.  H.  Pierce. 

K.  E.    KlCHARDSON. 

S.  G.  Neiler. 


MANHATTAN  BUILDING, 
CHICAGO. 


NO  GUESSWORK 


ABOUT 


OUR  LAMPS. 


THEY  ABE  MADE  RIGHT, 
AND  THEY  ACT  BIGHT. 

The  Colorado  Lamp  Co., 

DENVER,   COi-O. 


'  RESIN    SOLDER 

IN    ANY    QUANTITIES. 

WRITE   FOR    PRICES. 

KELLOGG  SWITCHBOARD  &  SUPPLY  CO.,  229  So.  Green  St. 

CHICACOi. 

BRANCH  OFFICES: 
Eastern  District,  Keystone  Telephone  Building.  Philadelphia,  Pa. 
Middle  District,  Electric  Building,  Cleveland,  Ohio. 


NATIONAL  CODE  STANOARD 

"0.  K,"  Weatherproof  Wire. 
Slow-Barnlng  Weatherproof 
and  Slof-BurnlDg  Wire. 


Prices  and  Samples  on  Application. 


Phillips  Insulated  Wire  Co., 

Office  and  Factory:  PAWTUCKET.  R.  L 


^^*^"'*^"-**--'"-*n-*i>niaAidiiiii  ■!■■ 


Make  your   poles   as 
firm  as 

THE  ROCK 
OF  GIBRALTAR 

^y    anchoring    them 
with 

Stofflbaugh 

Guy 
Anchors- 

Telephone,  telegraph, 
electric  light  and 

street  railway  companies  should  investigate  the  merits  of  this  anchoring 
device.  It  is  used  by  thousands  of  the  largest  concerns  in  the  country  and  is 
highly  endorsed  by  every  user.  Stombaugh  Anchors  are  BORED  into  the 
ground,  which,  therefore,  is  not  disturbed.  No  digging  or  tamping 
necessary.  They  are  easy  to  install,  hard  to  displace.  Their  holding 
power  is  marvelous,  A  5-inch  anchor,  40  inches  in  the  ground,  holds  5,900 
pounds;  a  6-inch,  same  depth,  6,600  pounds;  an  8-inch,  same  depth,  9.000 
pounds;  other  sizes  in  proportion.  At  greater  depth  there  is  a  correspond- 
ing increase  in  holding  power. 

Because  Stombaugh  Anchors  are  so  durable  and  have  given  such  great 
satisfaction  some  concerns  think  they  are  expensive.     This  is  wrong.     The 
price  of  the  Stombaugh  is  one  of  the  features  which  have  made  it  so  popu- 
lar.    Write  us  and  we 
will  quote   you   prices 
that  will  astonish  you. 
We  send  on  30  days' 
trial   and   pay    freight 
both  ways  if  not  satis- 
factory. 

All    supply     dealers 
carry  them. 

W.N. 

Matthews 

&  Bros., 

603  CarletoD  BIdg., 
J ST.  LOUIS. 


siiiliiJ^ZIEBLER  FLASHER 


The  new Zlegler  Flasher  Is  attract- 
ing widespread  attention  through- 
out the  electrical  world. 

It  requires  no  motor  to   run  It. 

Has  no  cog  wheels;  no  gearing. 

As  simple  as  It  Is  effective ;  as 
durable  as  it  Is  simple. 

We  are  offering  a  special  propo- 
sition to  electricians  and  central 
station  people. 

Write  for  It  to-day. 


REYNOLDS  ELECTRIC  GO.  mo. 

221   FIFTH  AVENUE,  CHICAGO. 

ALSO  MANUFACTURERSOFTHE  IMPROVED  REYNOLDS  FLASHER. 


REFLECTORS! 


Light  is  useless  if  you  can't  have 
it  where  you  want  it. 

Paragon    Reflectors    throw   the 
light  just  where  you  want  it. 

Our  Incandescent  Reflectors  are 

neat  and  are  superior  to  all  others. 
They  are  green  outside,  glossy 
enamel  white  inside.  Reflecting 
surface.  Made  in  various  styles 
and  sizes.     Get  our  catalog. 


American  Reflector  &  Lighting  Co., 

271-273    FRANKLIN    ST.,    CHICAGO. 
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WAXTED,   FOB  SAXE    and 

similar  WAMT  COLCMN  advertise- 
ments (jo  words  or  less),  St.jo  an 
insertion ;  additional  words  jc  each. 
POSITION  WAXTED  advertise- 
mfnts  {JO  zcords  or /€ss),  S^oo  an  in- 
sertion: additional  words  sc  etch, 

POSITION  WANTED. 

A-i  mriDii^er  or  -.up*.Tlnlenil*.-nt  of  works, 
KxiK^Tlencttl  In  the  production  of  small  elec- 
trical apparaia>:  best  of  references.  Address 
HOX  litf,  care  Western  Klectrlclan,  510  Mar- 
qiieitu  ItldR.,  Chicago. 


WANTED. 

HLKCTRICAL  KNGINKKK  for  posUlcin  as 
i'lIIEF  KLECTRICIAN  of  direct  i-uTent  motor 
and  dynamo  manufacturing  company  In  the 
Middle  West.  None  without  extensive  ami 
varied  experience  need  apply.  Technical  col- 
le^'C  graduate  preferred.  Musi  he  a  designer 
and  thorounhiv  competent  to  assume  respousl- 
blliiv  of  a  line  of  sviju-rlor  machines.  Must  have 
had  experience  justifying  the  electrical  huper- 
Tlslon  of  small  motors  and  dynamos  down  to 
onc-Muarter  H.  1*.  Position  Is  a  verj-  desirable 
one  and  can  De  permanent  for  a  capable  i^en- 
tteman  worthy  of  such  responsl»»lUty.  company 
Is  well  ivnown.  Characior  and  ability  having' 
somethin-^'  tanKibleas  proof  absolutely  required. 
All  correspondence  strictly  conlldentiai.  Ad- 
dress BOX  62.  care  Western  Electrician,  510 
Marquette  Building,  Chicago. 


WANTED. 

Mnt-nicn  and  construction  foremen  —  yood 
\Mi"«-- and  work  the  vear  round.  AddressOl'TO 
WKTTSTKIN.  JR-.  Telephone  Contractor,  La 
I'urte  <'iiy.  Iowa. 


WANTED. 

By  a  large  t'ltjclric  mamiracturinf;  company, 
an  engineer  of  extended  experience  in  the  de- 
sign of  small  direct  current  dynamos  and 
motors.  Person  selected  will  be  entrusted  with 
a  design  of  complete  line  of  sncb  machines,  as 
well  as  of  special  applications  of  the  type 
named.  Only  those  need  apply  who  are  pre- 
pared to  show  successful  and  satisfactory  ex- 
amples of  their  work  and  who  have  had  long 
and  Intimate  contact  with  the  problems  in- 
volved. A  position  is  here  offered  having  great 
possibilities  tor  the  right  person,  .\ddress  BOX 
64,  care  Western  Electrician.  510  Ulariiuette 
llullding.  Chicago. 


WANTED. 

Salesmen  employed  sellint;  goods  to  electrical 
joiiblng  trade  and  contractors.  Pittsburg  lo 
Denver.  w«,'ll  and  favorably  known,  with  an  un- 
interrupted successful  record,  to  sell  sockets, 
switches,  etc.  Good  opporlunlty  for  a  lirst-cias^ 
man  who  has  been  waiiine  for  somebody  higher 
up  to  die.  $1,800,  commission  and  expenses. 
MARSHALL-SAXDERS  CO..  Hoston,  Mass. 


WANTED. 

By  a  large  electric  manufacturing  company, 
an  exjwrt  in  the  design  of  alternating  arc  lamps. 
Only  those  need  apply  who  have  had  an  ex- 
tended experience  In  this  line  of  work  and  who 
can  show  successful  examples  in  actual  com- 
mercial operation.  A  full  knowledge  of  this 
history  and  state  of  the  arc  will  be  required  of 
the  successful  apfdlcant.  To  such,  a  position  Is 
open  with  high  remuneration  and  with  oppor- 
tunities for  growth.  Address  BOX  65.  care 
Western  Electrician,  510  Marquette  Building'. 
Chicago. 


Kngine  38x72  Inches.  George  R.  Corliss. 
Rntilnc  30x72  Inchc-s.  George  H.  Corliss. 
Engine  rtOxOii  Inches.  Hamilton  Corliss. 
Engine  2sx0n  Inches.  (p'tlrJ  Harris  Corliss. 
Enu'lnr  24x42  Inches.  Cooper  Corliss. 
Engine  23x00  Inches,  Geori;e  H.  Corliss. 
Engine  20x48  Inches.  Wutls-CampbellCorliss. 
Engine  lfix3H  inches,  Watts-Campbell  Corliss. 
Condenser  16x20x24  Inches.  Deane  single. 
Condenser  9x12x1*1  Inch.,  Worthington  duplex. 
Pump  2(txn\24  UK-Ucs,  Wilson-Snyder  duplex. 
I'limp  VJ\s\12  inch»;s.  Smitli-Vallu  dui'lex. 
rump  2ox7xl8  incli.s.  BluKe  single  cylinder. 
Pump  16xlUiixlwinfb.,HugIies  single  cylinder. 
Accumulator  hvdraullc,  in-inch  plunger. 
Compressor.alr.l0xl2xl4  In..  Hall  No.  5  duplex. 
Send  for  complete  monthly  stock  list. 
WICKES  BROS.,  Saginaw  Mich. 

95-07  Liberty  Sirrct,  1214  Maiqu-lte  BUli,-,, 

NEW  YORK  CITY.  lUlrAGO.  Il,l„ 

4r)lh  St.  and  A.  \'.  R.  R.,  Plttsbuiu;,  1'a. 


ff-REGORY: 

ELECTRIC  CO. 

54-62  5.CLINT0N  5T.  CHICAGO 

Recognized    Headquarters   for    Dynamos,    Motors, 

Meters  and  Transformers  lor  Immediale  delivery. 

FOR  SALE. 

Doe  110  k.  w.  Eddy  Maltlpolar.  !&0  volts. 

OnelUk.  W.Thompson  Ryan  M.  P..  250  volts. 

«)no   flak.  w.  ThomhOfi-Hoii-ton.  2'>0  volte.  1)63. 

Ono  look.  w.  Oenorftl   Elpciric  MultliinUr.  50O  volts. 

ThrecMk.  w.  Oe'jcral  Eloi-trlc  Multipolar.  6O0  volts. 

One    fj2k.  w.  Thomson-Houtton.  Dfl2,  600  volts. 

Two  100  Jc.  w.  Weattnrhoiii-e  Multipolar.  123  Vi.,lt8. 

One  100  k.  w.  Triumph  Multipolar,  I2.\  volt*. 

0'-«    «0  k.  w.  Triumph  Multipolar.  126  volt.-J. 

One    SO  k.  w.  Keystone  Multipolar.  12&  volts. 

Onn  6&k  w.  Oei.eral  Electric  MulMpolar.  125  volts. 
Large  stock  of  xmaMor  Miaehtnps. 
Send  for  our  Monthly  Bare:Qln  Sheet  with  net 

price "» on  machines  in  stock  at  our  works.     All 

apparatus  fully  guaranteed. 


FOR  SALE-CHEAP. 

One  two-hundred  drop,  Stromberg-Carlson 
switchboard.  One  hundred  iwenty-tive  drops 
Installed  with  Warner  jiower  generator.  Is  In 
(irst  class  condition,  having  been  In  use  only 
itiioui  six  months.  Write  for  further  descrip- 
tion.     W.    i:.    UeLANKY.  WiUiiimslmrg,  Ky. 


FOR    SALE. 

One  hundred  tons  soft  sbeet  steel  Tor  small 
armatures,  at  a  bargain.  W.\LSirS  SONS  &  CO., 
>61  Washington  St.,  Newark,  N.  J. 


A.G.SCHOONMAKERCO., 

126- A  Liberly  Street,  New  York,  N.  Y. 

DYNAMOS,  MOTORS, 

TRANSFORMERS, 

METERS    ARC  LAMPS. 

2  250  K,  W.  three-iiliase  50  cycles  General 
itlectnc  2400-voll  Generators,  Ihrec-bearing 
with  Switchboard. 

2  250  k.  W.  Synchronous  Motors  for  same. 

3  300  H.  P.  Cross  Compound  Itall  Engines. 

77  lOarapere  Thompson  Recording  Watt  Meters 
3,'i  25  ampere  'rhom|>son  Recording  Watt  Meiers 
15  SOampere  Thompson  Recording  Watt  Meters 
20  15arapere  ThompsonRecording  Watt  Meters 
1  SOampere  ThompsonRecording  Watt  Meter 
8  lOOampere  Thomi)son  Recording  Watt  Meters 

1  150ampere  ThompsonRecording  Watt  Meter 

2  300ami>ere  ThompsonRecording  Watt  Meters 

Correspond  with  ■■  to  buy  or  seH. 


SECOND-HAND 

Dynamos  and  Motors. 

We  invite  correspondence 

with  those  wishing  to 

bny  or  sell. 


SCHUREMAN  &  HAYDEN. 

140  S.  Clinton  St..  Chlcaco. 


SELLING  AGENT  WANTED 


For  the  West  and  Northwest, 
with  own  office  in  Chicago. 

New  England  Electric  Mfg.  Co., 


WEST  SOMERVILLE, 
MASS. 


SCRAP? 

We  iiay  highest  market  prices  for 

SCRAP  COPPER,  BRASS 

and  PLATINUM,  also 

Incandescent  Lamp  Bases,  etc. 

WRITE  US. 
We  Manufacture 

Copper   Hard    Babbitt 

the  best  on  earth  for  electrical  work.  Wire 
Solder.  Pig  Lead,  Ingot  cojiper,  Spelter, 
etc.    It  will  pay  you  to  get  our  prices. 

GREAT  WESTERN 

Smelting  and  Refining  Co., 


CHICAGO. 


AGENCIES    WANTED. 

l^arty  having  large  connection  among  con- 
tractors and  users  of  electrical  goodw  in  St. 
Louis  solicits  correspondence  with  manufactur- 
ers desiring  to  have  their  goods  pushed  in  this 
territory.  Address  BOX  63,  care  Western  Elec- 
trician, 510  Marquette  lildg.,  Chicago. 


"YOU  PRESS  THE  BUTTON, 


THE  OHMMETER 

DOES  THE  REST." 

You  can  find  your  circuit  troubles  In  a  moment 
with  our  direct  readinii  ohmmeter.  Ask  your 
supply  house  for  it,  or  write  for  information  to 

ILLINOIS  ELECTRIC  SPfCIALTY  COMP'Y. 

TACOMA  BUILDINC    CHICAGO. 


MOTORS  WANTED. 

600   Volt  Motori,  from   two   to   fifteen 
horse  power. 

ROSE  ELECTRIC  CO.,  St.  Louis,  Mo. 

INSTRUMENTS  WANTED. 

Volt  meters  and  ammeters  of  reliable  manu- 
facture.   ROSE  ELECTRIC  CO.,  St.  Louis,  Mo. 


U.S. METAL   POLISn 


>DLrSHE5  ALL  METALS.   B» 


G.EO.W.  Hoffman 


CORLISS    ENGINES 


REBUILT  AND  READY. 


34x60  Geo.  H.  Corliss, 
28.\60  Lane  &  Bodley  Corliss, 
20x48  Harris  Corliss 
20x48  Wheelook  Corliss, 
18x42  Allis  Corliss, 


18x36  Sioux  City  Corliss, 
16x42  Hamilton  Corliss, 
14x24  Cooper  Corliss, 
12x36  Hamilton  Corliss, 
12x36  Harris  Corliss. 


AUTOMATIC    ENGINES. 

16.i32  Buckeye  Medium  Speed, 
141x16  Rice  Automatic  High  Speed, 
14i.tl5  Armington  &  Sims  Automatic, 
13x21  Buckeye  Medium  Speed, 
13.\20  Russell  Medium  Speed. 


2  250  H.  P. 
Tube, 

1  66x18  Tubular, 

2  OO.xlB  Tubular, 
6  60x16  Tubular, 

3  56x16  Tubular. 


BOILERS. 

Babcook   &    Wilcox   Waler 


The  Standard  Open  Circuit  Batteries 
of  the  Woild. 

8  END  F  tE  CIRCULAR  AND  PRICKS. 

THE  LEClANCHE  BATTERY  CO., 

Ill  to  117  East  131  si  St.,  N.  Y. 


W.   W.   WHITEHEAD    COMPANY, 

DAVENPORT,  IOWA. 


CORLISS  BNGINBS. 

2«x4S  Allis. 
22x48  Harris. 
1SI42  AlllB. 
14x36  Bates. 

MEDIUM    SPEED    AUTOMATIC. 

1  300  H.  P.  Buckeve,  style  B. 

2  300  H.  P.  17x30  Williams. 

HIGH   SPEED  AUTOMATIC. 

13x12  Ideal. 
12x13  Ball. 
12x18  Taylor. 
10x10  Ideal. 

7x  9  New  York  Safety. 
10x12  Erie    City. 

"Write  for  oiir  new 

ILLINOIS     MAINT 

E.  H.  CHENEY,  Manager. 


RAILWAY    GENERATORS. 
2  176  K.  W.  EdIsOD    bipolar. 

1  150  K.  W.  Triumph. 

2  100  K.  W.  Edison    bipolar. 

ALTERNATORS. 
4  100  K.  W.  Westlngtaoose. 
2  120  K.  W.  Slattery. 
1   60  K.  W.  General  Electric. 

1  50  K.  W.  National. 

110-VOiyr    GENERATORS. 

2  S5  K.  W.  Jenny. 

2  60  K.  W.  Tliompson-Ryan,    10    poles. 
1  60  K.  W.  Siemens  &  Halske. 
1  60  K.  W.  Tbomson-Honstou. 
1  50  K.  W.  Western   Electric. 

Price  List  No.  49,  just  out. 

ENANCE     COMPANY, 

204  Dearborn  St.,  CHICAGO. 


CHICAGO    EDISON    COMPANY   REPAIR   SHOPS 


76    MARKET    STREET,   CHIGACO.       TELEPHONE    MAIN    1280. 


Machine  and  Carpenter 

Work  of  All  Kinds 

Correspondence    Solicited. 


OPEN    DAY   AND    NIGHT. 

FIRST-CLASS    EQUIPMENT   THROUGHOUT. 


Dynamos.  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instruments. 
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FOR  SALE. 

DIRECT  CONNECTED 

2  General  Electric.  14  pole.  200  Kilowatts  generators,  designed  to  speed  of 
120  R.  P.  M.:  125  to  150  Volts. 

4  General  Electric.  10  pole.  120  Kilowatts;  designed  for  a  speed  of 
120  R.  P.  tti..  and  can  deliver  125  to  150  volts 

BELTED 

40  latest  type.  100  light  Brush  Arc  Dynamos. 
200  Kilowatts,  220  V.  Triumph  Generators. 
An  assortment  of  Motors.  Engines  and  Boilers  too  numerous  to  mention. 


John  A.  Stewart 
Electrical  Engineering  Company 

430ISycamore  St.,  Cincinnati,  Oliio. 

Long  Distance  Teleplione  JIain  1253  and  North  494-R. 


BARE    COPPER  WIRE. 

RUBBER    COVERED    W!RE. 

WEATHERPROOF    WERE. 

MAGNET    WIRE.  LAMP    CORD. 


'^^i 


RDEBLIHG 


POWER  CABLES. 
TELEPHONE  CABLES.  OFFICE  WIRE. 

JOHN  A.  ROEBUNG'S  SONS  GO. 

TRENTON,  N. J. 


NEW  YORK. 
CHICAGO. 


CLEVELAND. 
SAN  FRANCISCO. 


i^iT 


Ftexttuct 


99 


tV'Vl 


THE  NEW  AND  PERFECT  FLEXIBLE 
CONDUIT  FOR  INTERIOR  WIRING. 

APPROVED    B  r    BOARDS 
or  FIRE  UMDERWRITERS. 

The  interior  cannot  be  ripped  out,  be- 
cause it  is  an  inseparable  part  of  the  conduit 
— no  possiblility  of  ripping  out  the  inside 
when  installing  wires  too  large  for  conduit, 
or  when  fishing  wires  through  it. 

WhBit  "FiBxduot"  Is  used, 
every  foot  is  absolutety 
intact    and   uninjufedm 

"Flexduct"  is  positively  moisture-proof 
• — made  so  by  closely  weaving  together  a 
special  fibre  with  a  special  warp  and  by  treat- 
ing the  conduit  with  a  special  compound  to 
fill  up  the  pores. 

Send  for  bookiet—aSso  a  samnfe  of  "Flex- 
duct,"  and  carefully  examine  Its  smooth  In- 
terior; its  longitudinal  Interweaving;  test  Its 
strength,  and  satisfy  yourself  that  "  Flexduct  " 
Is  the  best  flexible  conduit  that  has  ever  been 
manufactured  for  Interior  wiring, 

"Flexduct"  costs  no  more  than  the  old 
style  conduit.     Order  from  your  jobber. 


Osburn  Flexible  Conduit  Co. 

Csnepal  Sales  Offices:    21  Park  Row,  Mow  Yonk  Gity, 

Montreal. The  R.  E.T.  PringlelCo.,  Ltd. 1J'<    [Chicago, F.B.Badl&Co  .,1604  Monadnock  BIdg". 


FOR  SALE! 


FORTY  Latest  type,  No.  10  Brush,  lOO-light,  IVIulti- 
circuit,  9.6  ampere  arc  machines,  with  self-contained  oil 
regulators,  in  first-class  operative  condition.  Used  only  about 
two  years.  Sold  either  with  or  without  full  complement  of 
lamps.  In  service  now — can  deliver  about  August  1st.  Will 
sell  singly  or  as  an  entirety.    Delivery  F.  O.  B.  cars,  Cincinnati. 

THE  CINCINNATI  GAS  &  ELECTRIC  CO., 

4TH    AND    PLUM    STREETS,    CINCINNATI,    OHIO. 
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THREE  LIGHTS  IN  ONE  LAMP. 
TURNS     DOWN     LIKE     GAS. 


You  turn  socket  key — NOT  lamp. 
First  turn  gives  2  C.  P.,  Second, 
8  C.  P.,  third,  16  C.  P.  Saves 
50  to  75  per  cent,  each  turn,  ac- 
cording to  light  desired. 

NOTE-IT  SAVES  CURRENT 
AT  EVERY  TURN. 


The  Tri-Light  Socket  resembles  in  appearance  the  ordi- 
nary incandescent  lamp  socket,  and  is  operated  by  turning 
the  switch  key  in  the  usual  manner.  At  each  turn  of  the 
socket  key  a  different  degree  of  light  is  obtained. 

This  is  accomplished  through  the  ingenious  construction 
of  the  socket  contacts  by  which  the  connections  of  the  lamp 
filaments  are  varied. 

Socket  is  same  size  and  shape  as  any  standard  socket. 
Can  be  used  on  any  fixture. 

Any  Edison  base  lamp  can  be  used  with  Tri-Light  Socket. 

Tri-Light  Lamps  fit  all  Edison  base  sockets,  one  filament 
only  being  lighted. 

Socket  costs  60  cents. 

8  or  16  C.  P.  Lamp  costs  40  cents. 

Will  pay  for  itself  in  ten  days  by  using  the  low  light. 

All  users  of  incandescent  lamps  will  find  the  Tri-Light 
the  "right  thing  in  the  right  place." 


Tri-LIght  Key  Socket  and  Lamp, 
Complete. 


Trt-Llght  Socket  and  Attachment  Plug, 
made  with  Bdison,  Thomson- 
Houston  or  We^tlng- 
house  Base. 


TRI-LIGHT  ELECTRIC  CO.,  birwinghaw.  tm. 

GHAS.  I.  HILLS,  GENERAL  SALES  AGENT,  26  GORTLANDT  STREET,  NEW  YORK. 

WESTERN  OFFICE:  190  SOUTH  DESPLAINES  ST.  (ELECTRICAL  BLDG.),  CHICAGO.  E.  A.  JENKINS,  Mgr. 
-    Sale    by    All    Electrical    Supply^    Dealers. 
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PIROCEEDJ 
FROM  ONE 
SOURCE. 


In  the  great  laboratory  of 

nature,  heat  and  light  are 

the  life  of  the    world.     If 

the  sun  gave  out  light  and 

no  heat,  or  vice  versa,  the  world  would  be  a  dead  planet. 

The  electric  station  that  supplies  power  alone  is 
only  half  fulfilling  its  mission.  Heat  is  as  staple  an 
article  as  light  and  quite  as  indispensable,  and  heat  bills 
are  larger  than  bills  for  lighting  in  most  buildings. 

The  electric  station,  lighting  or  railway,  in  its  exhaust  steam,  which 
it  is  perhaps  wasting  in  the  air,  possesses  the  means  of  increasing  its  net 
income  by  many  thousands  of  dollars.  Scores  of  these  steam  heating  plants 
constructed  by  us  are  in  operation  now 

Our  underground  system  of  steam  mains  is  the  most  complete,  the 
most  durable,  the  most  up-to-date  that  experience  and  ingenuity  can 
devise.  Our  methods  of  ^insulation  and  devices  for  providing  for  expansion 
and  contraction  of  the  underground  pipes  are  the  most  perfect  yet 
invented. 

Our  Condensation  Meter  is  a  correct  measure  of  the  amount  of  steam 
used  by  each  consumer,  without  which  the  Company  is  liable  to  serious 
loss  without  being  able  to  locate  it.  A  meter  is  one  of  the  most  essential 
features  applicable  to  a  heating  system. 

For  particulars  write  for  our  pamphlet.    Address— 


Americ-an  District  Steam  & 

LocKPORT  Mew  York. 
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GET  THE 


A  HOT  FIRE  AND  NO  SMOKE 


WE  GUARANTEE 


^  ^  ^ 

Saving  of  fifteen  per  cent 
over  hoLnd  firing. 

Smokeless   Combustion. 

?  ? 

IncreeLsed  Boiler  CeLpacity. 

Self-Cleaning  Gra.tes. 

•5  ? 
Satisfactory  Working. 

'  'S     . 

No  loss  of  Coai.1  through 
the  Gra.tes. 

It  will  burn  a..ny  grade  of  coal 

from  run-of-mine  to 

screenings. 


DULUTH 
STOKER 


D  EfSJClR.  I  P  TIC  N      O  F      D  U  1/  U  T  H      STOKER.. 


THE  DULUTH  STOKER. consists  of  a  set  of  grate  bars  laid  cross- 
wise in  furnaeel  parallel  to-eaeh  other,  and  carriejl  from- front- 
to  back  of  furnace  over  a  number  of  fairleaders  by  two  endless 
chains,  one  on  each  side  of  furnace. 

At  the  bacl£  of  the  furnace  the  chains  and  bars  pass  over  sheaves 
which  are  provided  with  .roller  beafings.and-JhahceJbaclJ  o.xer;.faiFj.€a;J- 
ers  to  the  front  of  the  furnace  again. 

In  front  of  the  furnace^the  chains:  gassj<^ij  si>r^clj:ets  •f^ni^'wdiich 
thev 'receive" their  motion;  "^ 

The  bars  each  have  two  wrought-iron  lugs  on  lower  edge  which 
hool£-into  the  .chains;  tdternate'liai's-hdtiltifig  ih-'ftom -'opposite  sides. 
The  upper  faces  of  the  bars  are  toothed  and  locli  into  each  other,  leav; 
!ng  sufficient  opening  to  form  air  spaces  for  burning  the  coal.  > ; 

From  this  construction  it  is  evident  that  a  bar  can  only  be  re- 
moved and  replaced  when  it  is  passing  over  the  sprockets  while  in 
front  of  the  furnace,  for  at  no  other  time  are  the  teeth  entirely  dis. 
connected  from   eacli   other.    •  -     ■  ',•        '      .;;.:;; 

Tlie  sprockets  at  tlie  frohfot  the  fttriiace,  which '  give 'ihotion  to 
the  chains  and  bars,  are  operated  either  by  worm  gefiring,  driven  by 
a  small  steam  engine  placed  above' the  boS  containihg  the  "Rearing,  Oi 
by  a  single  worm  and  worm  wheel,  operated  by  ratchet  and  eccentric 
motion,  the  eccentrics  being.placeS'on  lihe  sin:a>tt  above  stokers  ahd  the 
line  shaft  driven  by  small  steam  engine  placed  at  convenient  point 
in  bojler.roomu  .Erpm  four  ta  s.i?d  .stokeys  may  Ije  driven  by^  acj'  o4e 
section  oir  line  shaft  ari&  its  engine. 


.At  the  front,  of  the  furnace  a  hopper  extends  the  whole  widfti  of 
stoker  into- whiSn  tlie  eoal  Is  Shoveled.  On  the  stoker  front  is  an 
adjustable  distributing  and  regulating  plate,  wliich  extends  across  the 
whole  width  of  the  grate  and  is  carried  above  it  to  whatever  thickness 
it  is  desired  to  carry  the  Are. 

•'  ^  In  J>urBiag-  flne  coal  on  ordinary- gratb  .bars;  all;  that' falls  through 
the  grate  goes  to  the  ash  hed  and  is  lost,  while  with  this  stoker  any 
ed!fl'di!4)ppIiigJlhrough  thegryes.  is  caught  by  a  shoe.pjate  and  carried 
along  with,  the  grate  bars  on  their  return  journey  to' the  front  of 
thfe;t)oEer.i;Bd-fallJng  oh.ift^e,Hre^hol4  floor,  upder  theihopperj  can  be 
shoveled  into  the  same  from  time  to  time  as  it  accumulates. 
J  Jj  At  i&eJ  froet'qfOthft;  furnace;:  and  jabouj  o^.  inch  aw.ayifrom  the 
plate  which  forms  the  front  of  the  stokei-  is  a  nine-inch  arch,  which 
serves  the  purpose  of  protecting  the  front  from  the  Are.  From  tliis 
arch,  and  extending  back  about  one-third  length  of  the  furnace,  is 
tfi6{center  ojr,  coHng^  arch.^  ,  ■:  'i  T     ''mi        '        ' 

The  ashes  and  clinkers  are  dunipe'd  at  back  end  of  stoker.  The 
Stationary  fyp.e  of j-the  Dulull}  Stgl^eris  mounted; on' wheels  and-  can 
be  run  out  from  under  the  boiler  furnace,  upon  track, 'for  the  purpose 
.of  inspeetl<j'n  pip;re|)fiti*s.   -jrg    '■;  ''     i  ij.  '  ?  ■  fij  7         '-■..'■■■'■■:    ,  '. 

The  igniting  arches  with  their  hot  draft  arrangements—as  fur- 
jni^hed;wl^  ft()^  d^evic^form  an,  important  accessory  :to  the  Duluth 
Stoker.  '"       '  '  '    ''       '  "       ' ' "  "'^  ■■      ■  ■  -^      -J 


MANU^FACTURED  BY 

Duluth 
Stq 
CompaLi\y 

MiiYrv. 

^C£/rite  for  Prices  and 
In_formation 


Duluth  Stokers  in  Boiler  Plant  of  Superior  Ship  Building  Co  ,  West  Superior,  Wis;,  Burning  Run-of-Mlne  Coal. 
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ALUS  CHALMERS  CO. 

SUCCESSOR      "" 

THE    EDWARD    P.  ALUS     CO.      FRASER    8  CHALMERS,      OATES    IRON    WORKS.        DICKSON     MFG.    CO. 

Milwaukee, 'Wis.  Chicago,     in.  Chicago,  111.  Scranton.Pa. 


Scranton .  Pa. 


\JI 


REYNOLDS-CORL^S  ENGINES 


x^^'-^sS:i-#e 


FOR  ALL  POWER  PURPOSES. 


Special  Engines 

For . 

Electric  Light  and 
Street  Railway  Purposes. 


Largest 
Stationary 
Engine 
Ever 
Built 


REYNOLDS 


COIVIBiNEP  VERTICAL  AND  HORIZONTAL  ENGINE 

Built  for  Manhattan  Railway  Co.,   New  Yorl<.      Also  for  New  York  Rapid  Transit  R.  R.  (The  Subway). 


Cylinders  44  &  88  x  60.    This  Is  one  of  eight  engines  to  be  used  in  each  of  these  power  houses.     Each  engine  is  rated  at  8,000  H.  P.  for 
its  mosVefficlenl  load,  and  i&-to  be  capable  of  operating  continuously  under  a  load  of  12,000  H.  P. 


EDWARD  P.ALLIS  WORKS, 
MILWAUKEE,  WIS. 

GATES  W^ORKS, 
CHICAGO.  ILL. 


GENERAIv    OFFICE: 

CHICAGCILL, 


HOM£  INSURANCE    BUILDING. 


FRASER  &CHM.MERS  WORKS. 
CHICAGO.  ILL. 

DICKSON   WORKS, 
SCRANTON.PA. 


BRANCH    

==  OFFICES: 


NEW  YORK:  Broad  Exchange  Bldg>  DENVER:    1649   Tremoiit  St. 

PITTSBURG:  305  Oer.  Nat.  BankBldg.      SAUT  LAKE  CITY- Dooly  Block. 
MINNEAPOLIS:  416  Corn  Exchange.        SPOKANE:    ol2  First  Ave. 


LONDON, ENO:  160  Dashwood House 
MhXBOURNE:    Australia. 
PERTH:  West  Austrolia. 
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Babcock  &  Wilcoi  Patent  Superheater 

A  device  for  superheating  steam,  of  high  efficiency  and  low  cost 

of  maintenance,  adapted  for  installation  with  Babcock 

&  Wilcox  Boilers   without   change  in 

boiler  setting. 


Over  350,000  H.  P.  of  Babcock  &  Wilcox  Boilers  are  Equipped  with  these  Superheaters. 


^ADOPTED  BY= 


EDISON  ELECTRIC  ILLUMINATING  CO.,  Boston. 

COMMONWEALTH  ELECTRIC  COMPANY,  Chicago. 
THE  STANLEY  WORKS,  New  Britain,  Conn. 

BROWN  &  SHARPE  MFG.  CO.,  Providence,  R.  I. 

CAMBRIDGE  ELECTRIC  LIGHT  CO.,  Cambridgeport,  Mass. 
PHILADELPHIA  ELECTRIC   CO.,  Philadelphia. 

PENNSYLVANIA  SALT  MFG.  CO.,  Wyandotte,  Mich. 

VULCANITE  PORTLAND  CEMENT  CO.,  Vulcanite,  N.  J. 
CHICAGO  EDISON  COMPANY,  Chicago. 

WHITE  MOUNTAIN  PAPER  CO.,  Portsmouth,  N.  H. 

GENERAL  ELECTRIC  COMPANY,  J^^oad'''"'^''^  °''  ""^^ 


THE  BABCOCK  &  WILCOX  CO. 


BRANCH    OFFICES: 

BOSTON,  35  Federal  Street. 
PHILADELPHIA,  1110-1112  North  Am.  Bldg. 
SAN  FRANCISCO,  32  First  Street. 
PITTSBURG,  1218  Frlck  Building. 
NEW  ORLEANS,  339  Carondelet  Street. 


Patent   Water-Tube 
Steam  Boilers. 


85  Liberty  Street, 


NEW  YORK. 


BRANCH    OFFICES: 

CHICAGO,  1215  Marquette  Building. 
ATLANTA,  GA.,  817  Equitable  Building. 
CLEVELAND,  706  New  England  Building. 
MEXICO  CITY,  7  ATenlda  Juarez. 
HAVANA,  CUBA,  116>4  Oalle  de  la  Habana. 
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XJT    OUR     CATAL.OOLJ 


:ni 


F"OI 


EDWARDS  &  CO.,  New  York 

WESTERN  ELECTRIC  CO.,  New  York, 


Eastern  Selling  Agents. 


Pays  25  per  cent.  Annually  on  Investment. 


Special  designs  for  the  fuil 
equipment  of  ELECTRIC  LIGHT 
AND  POWER  PLANTS,  whether 
for  ELECTRIC  TRACTION  OR 
ELECTRIC  SUPPLY. 


Tal<es  the  water  from  the  hot  well  at  f  I  0°,  heating 
the  feed  water  above  the  boiling  point;  keeps  a  reserve 
of  HOT  WATER  to  meet  any  sudden  demands  for  power. 
WASTE  CASES  alone  used. 


Saves  10  to  20  per  cent,  in  Coal 


Ask  for  free  Booklet, 
"QREEN'S  ECONOMIZER," 
also  for  our  expert,  3f  interested. 


The   Green    Fuel    Economizer   Company, 

MATTEAWAN,    N.    Y. 


Sole    Manufacturers    in    the    U.    S.    A 
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KELLOGG  APPARATUS 


Sold  on  its  Merits^ 


\o.  33  Slaile  Ringing  Key,   with  Roller 
Cam,    Pure  Platinum  Contacts, 


See  Our  New  Cata- 
logue for  further 
description  of  titis 
apparatusm 


f 

No.  30  Double  LIstenInt  Key.  with  Roller 
Cams.    Pure  Platinum  Contacts. 


Write  for  Our  New 
f  28-Page  Catalogue. 


Mechaatcat  Signal,  Gridiron  Type. 


Kellogg  Switchboard  &  Supply  Co,,  f^ 

^^^  ^^^  Greew  Street,  CHICAGO,  ILL.        e^ 


BRA>'CH   OFFICES: 
!:astern  District,  Keystone  Telephone  Uldg.,  Philadelphia,  Pa. 
Middle  District,  Elecnic  Hldg..  Cleveland,  Ohio. 


The  Telephone  Company  of  America 

Long  Distance,  Central  Energy  System. 

The  only  up-to-date  100  per  cent,  system,  full  patent 
protection. 

The  only  first-class  system  at  a  cost  admitting  of 
no  competition. 

The  only  system  that  can  be  supplied  to  the  public 
at  two  cents  per  call. 

The  only  system  that  can  be  installed  in  every 
house,  office,  mill,  shop  or  other  place  of  business  at 
two  cents  per  call  and  insure  shareholders  a 
handsome  profit  on  their  investment. 

The  aim  of  the  Telephone  Company  of  America 
is  to  place  a  telephone  in  every  house  and  place  of  busi- 
ness and  to  limit  the  charge  for  its  use  to  two  cents 
per  call,  the  same  as  for  sending  a  letter. 

Installation  on  this  plan  admits  of  no 
competition. 

By  this  system  the  telephone  service  will  be  in- 
creased to  twenty  times  its  present  volume,  its  value  to 
investors  will  be  many  times  greater  than  that  of  any 
other  system,  while  the  cost  of  service  to  the  public  will 
be  only  two  cents  per  call,  or  one-third  the  lowest 
present  rates. 

The  central  office  and  station  telephone  apparatus 
are  of  the  highest  excellence  in  quality  and  appearance. 

For  particulars  write  or  call  at  the  office  of 

THE   TELEPHONE  COMPANY  OF  AMERICA 

719-721  Thirteenth  Street  N.  W.,  WASHINGTON,  D.  C. 


KOKOMO  TELEPHONES 

AA^III  Sa-fcis-Fy  YO«J. 

NOTHINCIN  FRONT  OF  THEM. 
Writ*  ns  for  particalara. 

KOKOMO  TELEPHONE  &  ELECTRIC  MFO.  CO., 

^S:  KOKOMO,  IND. 


Continental  Telephone  Construction  Co. 

GENERAL  CONTRACTORS  FOR  TELEPHONE,  ELECTRIC 
LIGHT,  HEAT  AND  POWER  PLANTS. 

TACOMA  BLDC,     CHICAGO. 


MOON 

TERMINALS 


METALLIC 
OUTER 
CASE .  .  . 

Protect  the  Telephone  Cables. 

The  Metal  Case  slides  either 
up  or  down  and  Is  more  dur- 
ab'e  and  convenient  than  a 
wooden  box, 

Tbe  Moon  Terminal  has  a 
record.  It  has  never  lost  a 
cable. 

Write  for  Catalogue 
and  Prices. 

MOON  MFG.  CO., 

43-49  8,  Canal  Street, 
CHICAGO. 
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Telephone  and  Telegraph 
Construction  Specialties. 

PATENTED  COMBINATION 
MESSENGER    HANGER 


Jap- 


for  straight  lines  and  corners,  , 
SOLID  FORCED  STEEL,  ■-—  ' 
anned  or  galvaniied. 

No.  1.  Lislit,  1^4 X  %\n. 
No.  2.  Medium.  13.ijc^s  'n> 
Ko.  3.  Heavy.  ^xS  in. 


No.  2  and  3  always  In  stock. 

PATENTED 

GALVANIZED 

STEEL  CABLE 
HANGER. 

Note  beautiful  mechanical 
simplicity. 

SEND  FOR  SAMPLE. 


In  place  on  cable. 


I  \%  INCH  "SPREAD. 
Points  up  or  down. 


3-BOLT  CUY  CLAMP. 

Solid  forged  steel.  Japanned 
or  galvanized.  Kever  break, 
never  slip.  For  5-16  to  a  inch 
Strand. 

2-BOLT  CLAMPS  furnished 
if  desired. 


20-INCH  "SPREAD." 

Points  up  or  down. 
These    pole    brackets    forged 
from   H    and    %    round    iron; 
punched  for  #  bolts  with  forge 
finish. 

CORRESPOND  WITH  US.  WE 
HAVE  GOOD  SPECIALTIES, 
AND  UP-TO-DATE.  TELL  US 
WHAT  YOU  WANT. 


CORNER  BRACKETS,  GUY  SHIMS  AND  SPECIAL  FORCINGS 
MADE  TO  ORDER. 

THE  NORTON  TOOL  CO. 

WEST  PARK,  OHIO. 
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EUREKA  CENTRAL  ENERGY 
SWITCHBOARD&TELEPHONE 
APPARATUS 


POSSESSES 

.THE    BEST    PRINCIPLES 
and  ELEMENTS  THAT  LEAD  to  SUCCESS. 
Don't  Overlook 
Your  Interest. 


No.  135  C.  E. 


INVESTIGATE!!! 

Send    for  Catalog 
and  Samples. 

Get   Our    Prices 
Before  Buying. 


A    "We  Can  Show  Ton  Apparatus  That   je  a  Tear  in 
Advance  of  Our  Competitors. 

;  EUREKA    ELECTRIC    CO., 


I 

E 
S 


143-149  S.  Clinton  Street, 
CHICAGO,  U.  S.  A. 


Ko.  135  C  E.,  Open. 


REMOVAL  NOTICE 

Owing  to  the  increased  demand  for  our 
Party  Line  Apparatus,  we  have  found 
it  necessary  to  seek  larger  quarters, 
and    have   moved   to  610   Wilson   Ave. 


Write  for  descriptive  matter  of  the 

tsirs eCect'IJ^^  signaling  apparatus. 

Metropolitan 
Telephone  and  Electric  Co. 


THE  STROMBERG-CARLSON 
PTELEPHONE  MFG.  CO. 
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70-82  W.  Jackson  Boulevard, 
CHICAGO,  ILLS. 


INTERNATIONAL       LONG  SPRINGS 


KEY 


(patented) 


PRICE  ON  APPLICATION. 


avoid  breaking. 

DOUBLE  MOUNTING 

Saves  key  shelf  space, 
Requi  cs  one  key  cable  only. 

Especially  adapted  for  large 
multiple  and  trunking 
boards,  where  the  proper 
number  of  keys  on  small 
key  shelf  is  desirable. 

GERMAN    SILVER    SPRINGS. 
PLATINUM  CONTACTS. 

TELEPHONES  %i:l7Lnzr- 
ri^^ri-'k'fng  SWITCHBOARDS 

FOR  ANY  SIZE  EXCHANGE. 


INTERNATIONAL  TELEPHONE  MFG.  CO, 

HARRISON  AND  CLINTON  STS.,  CHICAGO,  U.  S.  A. 


Tdephone  Troubles 

ARE  UNKNOWN  WHEN  OUR 

CENTRAL  ENERGY  SYSTEM 


No.  34  Central  Energy  Telephone. 


Is  Installed  in  Your  Exchange. 

IT  REPRESENTS  THE  HIGHEST  TYPE  OF  MODERN 
TELEPHONE  APPARATUS  AND  IS  PERFECT 
IN  EVERY  DETAIL. 


The  Only  Perfect  Parly  Line  Selective  Ringing  Tele- 
phones,   Write  for  Descriptive  Circular. 

AMERICAN  ELECTRIC  TELEPHONE  CO., 

36-58  W.  Jackson  Boulevard,        CHICAGO,  U.  S.  A. 
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lOO-Llne  "Colurnbia  Switchboard"   with   •^elf-Rts!orlng 

Drops.     Showinj;  Plugs  In  the  BoarJ  and  Jacks 

on  end  of  Switchlntr  Cords. 


ALL  EXPENSE  AND  UNSATISFACTORY  SERVICE  DUE   U/IDCIl     flllT 
TO    THE    USE    OF    THE   UNRELIABLE  SPRING   JACK    Iff  IlLU    UU  I 

Columbia  Switchboards  Guarantee  This 

Number  of  spring  jacks  necessary  to  operate  a  Columbia  Switchboard  reduced  from 
80  to  98  per  cent  of  the  number  required  to  operate  switchboards  of  other  makes  ;  the  small 
percentage  remaining  being  placed  on  the  ends  of  switching  cords,  a  location  easy  of  access 
for  inspection  and  repairs. 

SWITCHBOARDS  -« 

MAGNETO,  CENTRAL  ENERGY,  LAMP 
SIGNAL  AND  MULTIPLE  SYSTEMS. 

CENTRAL  ENERGY    LAMP    SIGNAL   AND    MULTIPLE  SWITCHBOARDS 
NOW  BEING    INSTALLED. 

Waxahachie.Tex.,  Switchboard  capacity,  1,100  lines  and  telephones 

Ennis,  Tex  ,     .     .              "                  "           1,200     "  " 

Norwalk,  Ohio,     .              "                  "           2,400     "  " 

Frankfort.   Mich.,              "                  "             1250     "  " 

Dundte.  Mich.,    .              "                  "               200     "  " 

COLUMBIA  TELEPHONES. 

FOR  MAGNETO  AND  CENTRAL  ENERGY  SYSTEMS. 

Equipped  with  superior  solid  back  transmitters,  non-packing 
and  practically  indestructible. 

COLUMBIA   CONDENSERS. 

Compact  and  enclosed  in  tin  case  and  guaranteed  as  to  effi- 
ciency and  tor  250  volts.  Send  sample  order  and  con&rm  our 
guarantee. 

INCREASED  FACILITIES   ENABLE   US  TO  FILL  ALL 
ORDERS    PROMPTLY.    WRITE   FOR  QUOTATIONS. 

THE  COLUMBIA  TELEPHONE 
MANUFACTURING  CO,, 

OTTAWA,  OHIO. 
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A  VALUABLE  BOOK  OF  REFERENCE. 

TELEPHONES-Their  CONSTflUCTION  and  FITTING. 

A  Practical  Treatise  on  the  FIttlng-up  and  Maintenance  of  Telephones  and  ths  Auxiliary  Apparatus. 
BY    F.   C.   ALLSOP. 

CONTENTS : 
CHAPTKR  L— Receivers;    IL— Tran-^mUters:  Ill.—Magneto  Switch-Bells;    IV.— Battery  Switch- 
Bells;  V  -  Complete  Instruments;  VI.— Switches,   Switchboards  and  Extension  Bells;  VIL  — 
Batteries  for  Telephone  Work;  VIir.—Erectlm;  Wires,  Instruments,  Etc.;  IX. — Arranging  the 
Circuits;  X.— Inierconimunlcallng  System;  XI.— Testing  for  and  Removing  Faults. 
184  PAGES.    166  ILLUSTRATIONS  AND  FOLDING  PLATES.    PRICE,  $1.26. 
Sent  prepaid  on  receipt  of  price. 

ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  BIdg.,  Chicago. 
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What's  the  Matter 
with  Your  Business? 

Perhaps  ynu  haven't  a 

Telephone 

A  telephone  is  a  stimulus  to  business 
success — it  reaches  evervwhere. 


Business  or  Residence. 

CHICAGO  TELEPHONE  CO., 
203  Washington  Street. 


INTERIOR  TELEPHONES. 

INTERCOMMUNICATIKG 
CENTRAL  BATTERY  AND  CENTRAL  COIL  SYSTEM. 
Patented  Jan.  4th,  1898,  May  9th,  1899,  and 
Aug.  15th,  1899. 

Cheapest  outfit  to  malatalo,  but  not  cheap  as 

to  first  cost 

SPENCER  ELECTRICAL  CO., 

16:<  Greenwich  street,  NEW  YORK. 


TELEPHONE  PAY 
STATIONS  and  METERS 

Have  unique  patented 
features  giving  them 
exceptional  value. 

WRITE  FOR  CIRCULAR. 

Chicago  Pay  Station  Co.. 

130  LA  SALLE  AVE.. 

CHICAGO. 


A  dollar  is  made  up  of  JOO  good  cents* 
An  hour  contains  60  valuable  minutes. 
You  will  show  good  sense  and  save  valu- 
able minutes  by  using  one  of  our  direct- 
reading  ohmmeters* 
Our  ohmmeters  are  acknowledged  the  best. 


F.  B.  SAGE  (^  BRO.. 


123  LIBERTY  ST.. 


NEW  YORK. 


Learn  to  Draw 


This  book,  as  shown^ 
•  in  illustration,  is  a  / 
self - 


igo. 


instructor 
for  home  study  and  practice  in  the  art  of  Me- 
chanical Drawing  for  Engineers, Machinists, 
Electricians,  Metal  Workers  and  all  inter 
ested  in  Drafting  for  shop  practice,  and  , 
has  been  prepared   in   plain   practical /O*' 
language,  and  illustrated,  by  the  au- 
thor   of    "Hawkins'    Educational/    , — 

Works."     The  book  is  divided  X./  E?lclosea  jlfia 

.nto  28  different  subjects  which  conipriso  the  fundamental  prin-Xiy^T-        r\   //  f 

ciples  of  drawing,  each  heading  being  thoroughly  treated,  /c-^/  I ZVO  UOilarSjJor 
There  are  320  pages,  300  illustrations  and  diagrams.  The  book /0,'1„»  ■  /  Z,;>.„^^*„„,, 
is  handsomely  bound  in  green  cloth,  gold  edges  and  titles,  i^/  V^PtC^J  S/Ptpme atonce 
size  7  X  10'^  in.,  printed  on  fine  paper.  Upon  receipt  oi.^/  Q„g  ,„*«  gf  Hawkins^ 
$2thebook  willbesentto  any  addressprepaid.money/S-'^  ■^-'    ^    nawaua 


$2  the  book  v/111  be  sent  to  any  address  prepaid,  money 
returned  if  not  as  represented,  order  today;  see  order 
coupon. 

$^        THEO.  AUDEL  &  CO. 

Price  ^^  Educational  Book  Publishers 

63  FIFTH  AVE.,     NEW  YORK 


Mechanical  Drawing. 

Name,. 
Address.., 


ORGANIZATION 

AND 
CONSTRUCTION. 


HENRY  A.  COIT.  uclede  bldg.,  ST.  LOUIS, 


INVESTIGATES    AND    FINANCES 


TELEPHONE  PROPERTIES. 


INVITES 
CORRESPONDENCE. 
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BOSTON  CABLE  CLIP 

THE  STANDARD  EVERYWHERE. 


ADJUSTABLE  TO  ANY  SIZE  CABLE. 

STRONGEST.     SIMPLEST.     BEST. 


CHASE-SHAWMUT  CO., 

BOSTON, 

SOLE   MANUFACTURERS. 


c  When  You  Save  Steam,  , 


r 


You  economise 
in  Fuel,  and 

ECONOMY    OF    FUEL    means     an     increased 
bank  account.    This  result  is  secured  by 

Siilwell's 
Feea-Water 

Heaterm 

It  uses  EXHAUST  STEAM  and  delivers  PURE 
HOT  WATER  TO  YOUR  BOILERS. 


We    also    make    STEAM    POWER    and    ELEOTRIO 
PUMPING  MACHINERY  for  all  purposes,  including 


Water 
Works 
'     Pumps, 


Jet  and  Surface 
CONDENSERS, 
AIR  COM- 
PRESSORS. 

Cottonseed  and 
Linseed  OH  Ma- 
chinery,     Filter 
Presses  and 
Victor  Turbines. 


IF     INTERESTED 
ADDRESS 


The  SiilweU-Bierce  &  Smilh-Vaile  Co, 

p.  O.  Box  267,  DAYTON,  OHIO,  U.  S.  A. 


THE  BLAKELY 
PRINTING  CO. 


ESTABLISHED 
1871. 


One  of  the 

Largest 

Newspaper 

And  Periodical 

Publishing 

Houses  in 

America. 


126  =  132    MARKET 
STREET,  CHICAGO. 
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HOT  WATER  HEATING? 

THE  EYANS-ALMIRALL  HOT  WATER 
SYSTEM   OF   EXHAUST  HEATING! 

TWO  HUNDRED  AND    FIFTY    PLANTS    IN  OPERATION. 

THE   BEST    SYSTEM    BECAUSE: 

Exhaust  Steam  Used  Without  Back  Pressure. 

All  Condensation  Saved  at  Station. 

Only  One  Line  of  Pipe  Ifeeded. 

'So  Extra  Boilers  Required. 

Temperature  of  Entire  System   Variable. 
Simplest  and  Host  Economical. 


WRITE    FOR    CATALOGUE. 


EVANS,  ALMIRALL  &  CO., 


281  Water  Street,  NEW  YORK. 
John  Hancock  Building,  BOSTON. 
1413  C  Street,  N.  W.,  WASHINGTON. 


1205    Monadnock 


Block, 
CHICAGO. 


POLYPHASE  ELECTRIC  CURRENTS 

AWD 

ALTERNATE-CURRENT  MOTORS 

By  5YLVANU8  P.  THOMPSON.  D.Sc,  B.A..  F.R.S. 

Second  and  Enlarged  Edition,  with  Twenty-four  Colored  lllostratlons  and  Eight  Folding  Plates. 


Contents  of  Chapters. 


I. 

II. 
III. 


Alternating  Currents  in  General. 

Polyphase  Currents, 

Combination  of  Polyphase  Circuits  and 

and  Economy  of  Copper. 
Polyphase  Generators. 
Examples  of  Polyphase  Generators. 
Structure  of  Polyphase  Motors. 
VII-VIII.    GraphicTheory  of  Polyphase  Motors. 
IX.    AnalyticalTheory  of  Polyphase  Motors. 
Examples  of  Modern  Polyphase  Motors. 
Hints  on  Design. 
Mechanical  Performance  of  Polyphase 

Motors. 
Single-Phase  Motors. 


IV. 
V. 
VI. 


X. 
XI. 
XII. 

xni. 


XIV.    Polyphase    Transformers    and    Phase 

Transformation. 
XV.    Measurement  of  Polyphase  Power. 
XVI.     Polyphase  Equipment  of  Factories. 
XVII.    Distribution    of    Polyphase    Currents 

from  Central  Stations. 
XVIIl.    Polyphase  Klectrlc  Railways. 
XIX.    Properties  of  Rotating  Magnetic  Fields. 
XX.    Early  Development  of  the  Polyphase 

Motor. 
Appendix  —I.     Alternate    Current     Calcula- 
tions: the  Symbolic  Method.    II.    Schedule  of 
Polyphase  Patents.    Index. 


Ijl8t  of  Plates.— I.  Two-phase  Generator  at  Chevres.    II.  Three-phase  Inductor  Alternator. 
III.  Two-phase  Motor  of  Six  Horse-Power.    IV.  Three-phase  Motor  of  One  Hundred  Horse-power. 
V.    Three-phas«  Motor  of  Twenty  Horse-power.    VI.  Core  Disks  of  Three-phase  Motor.    VII.  Two- 
phase  Motor  of  One  Thousand  Horse-power.    VIII.    Locomotive  of  the  Jungfrau  Railway. 
508  Pages,  858  Illns.,  Sto,  Clotb,  S5.0O. 
The  above  or  any  other  electrical  book  sent  on  receipt  of  price. 

ELECTRICIAN  PUBLISHING  CO.,  610  Marquette  Bide.,  Chicago,  III. 


ELECTRICITY  MADE  SIMPLE. 


233  Pages. 
108  lllustrallons. 


Cloth  $t.O0. 
Paper     .50. 


By  CLARK  CARYL  HASKiNS. 

A  BOOK  DEVOID  OF  TECHNICALITIES-SIMPLE,  PLAIN  AND  UNDERSTANDABLE. 

There  are  many  elementary  books  about  electricity  upon  the  market,  but 
this  Is  the  first  one  presenting  the  matter  in  such  shape  that  the  layman 
may  underrtand  it,  and,  at  the  same  time,  not  written  in  a  childish  manner. 


Electricity;  Lightning  Rods;  Eleetro-Chemlstry; 
Applied  Electro-Magnetism-  Force.  Work  and 
Energy;  Practical  Application  of  Ohm's  Law; 
also  a  chapter  upon  Methods  of  Developing 
Electricity,  other  than  Chemical. 

The  large  number  of  examples  that  are  glve'u 
to  illustrate  thepractlcalapplicatlonof  element- 
ary principles  Is  gaining  for  it  a  reputation  as  a 
text-book  for  schools  and  colleges. 


This  little  work  Is  not  Intended  for  the  Instruc- 
tion of  experts,  nor  as  a  guide  for  professors. 
The  author  has  endeavored  to  bring  the  matter 
down  to  the  level  of  those  whose  opportunities 
for  gaining  Information  on  the  branches  treated 
have  been  limited. 

Four  chapters  are  devoted  to  Static  Electricity ; 
three  each  to  Chemical  Batteries  and  Light  and 
Power;  two  each  to  Terrestrial  Magnetism  and 
Electro-Magnetism;  one  each  to  Atmospheric 

FOR  ENGINEERS,  DYNAMO  MEN,  FIREMEN,  LINEMEN,  WIREMEN  AND  LEARNERS. 
FOR  STUDY  OR  REFERENCE. 

ELECTRICIAN  PUBLISHING  CC,  510  marquettebldg.,  CHICAGO. 


Anti-Doc 


No.  SIX 

A  First-Class  Medical  Apparatus. 

retail  price,  $2.50.  SOLD  BY  ALL  DEALERS. 


MADE    BY 


MANHATTAN  ELECTRICAL  SUPPLY  CO., 


32  Cortlandt  Street, 
NEW  YORK. 


188   Fifth  Avenue, 
CHICAGO. 


May  17,  1902 


WESTERN    ELECTRICIAN 


34 


The  Mietz  &  Weiss  Gas  and  Kerosene  Engine. 


•j         lf« 

.wsta 

k 

"jflp^l 

.    •i.V^^^^^H 

'*^^    ■" 

"^^ 

HIGHEST    AWARD  FOR  DIRECT  COUPLED  GENERATOR  SET,  PARIS  EXPOSITION,  1900. 

GOLD  MEDAL  PAN-AMERIGAH  EXPOSITIOM,  1901. 
BURNS    KEROSENE, 

CHEAPER  AND  SAFER  THAN    GASOLINE. 

AUTOMATIC,  SIMPLE,    RELIABLE. 

NO   ELECTRIC   BATTERY   OR   FLAME   USED. 

FOR  PUMPING,    ELECTRIC  LIGHTING,  CHARGING  STORAGE 

BATTERIES  AND  ALL  OTHER   POWER   PURPOSES. 
PERFECT   REGULATION. 

DIRECT  COUPLED   OR   BELTED  TO   DYNAMO. 
SEND   FOR   CATALOGUE. 

A.  MIETZ,  128-138  Mott street,  N EW  YORK. 


REE^CHOMMHIPS 

~ IN 

PMERING 


Through  the  generosity  of  the 
founders  and  of  several  prominent 
manufacturers,  the  Trustees  are 
able  to  award  each  year  a  limited 
number  of 

Free  Scholarships 

in  Mechanical,  Electrical,  Station- 
ary, Locomotive,  Marine,  Textile 
Engineering,  Heating,  Ventilation 
and  Plumbing,  including  Mechani- 
cal Drawing.  The  scholarships  for 
1902  are  now  available  and  applica- 
tions will  be  considered  in  the  order 
received. 

Further  information  and  hand- 
book describing  courses,  methods 
and  regular  terms  will  be  sent  to 
any  reader  mentioning  the  West- 
ern Electrician. 

American  School  of  Correspondence, 

{Chartered  by  the  Commonwealth 
of  Massachusetts) . 

BOSTON,    MASS.,   U.  S.  A. 


AMERICAS  MOST  POPULAR  RAILWAY 

^1 


^1 


CHICAGO 


ALTON 


PERFECT  PASSENGER   SERVICE 


•  ST.  LOUIS. 


ST.LOUIS  — KAN.SAS  CITY. 


BE'X-WKEN'   CaiCAGO    ATTD 


HOT  SPRINGS. Ark,UENVER.Coli>. 

TE.X.\S.  FLORIDA.  UTAH. 

C-\LIFORNIA   -»  OREGON. 


Te  TOt7  A.EH  CON-TEatPLATING  A  THTT',  A^TT  POH- 
HOX  OF  WHICH  CAN  BE  SIADE  QVEB  THE  CHICAGO 
*-*^'^0>".  IT  ^VXt.I.  PAT  TOC  TO  %VRITE  TO  THT:  T7K1>EH» 
aiGTTED   rOK   HATES.  MAfS,  TiaiE-TABI.ES,  CTC. 


Geo.  J.  Chaelxost, 

S5E>'GHK  AGESXi 

CaiCA&o,  ii:,^. 


IF  YOU  WANT  TO 
KNOW  ABOUT 

IDAHO 

OREGON, 

WASHINGTON 


Send  six  cents  in  stamps  to  the 
undersigned  for  a  finely  Illustrated 
booklet  containing  a  late  map  of  the 
Northwest. 

A.  L.  CRAIG, 
General  Pass.  Agt., 
O.  R.  &  N.  CO., 

Portland,  Ore. 
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141-155   Plymouth  Platce 


CHICAGO.   ILL. 


""HAND 
ELECTRO- MAGNET 
WINDERS 

Received  honorable  mention 
at  the  Paris  Exposition. 


HOMER  ANDERSON 

Peeksklll,  N.  Y,         Special  work  to  order. 


TO 
THE 


GREAT  NORTHWEST 


The  Wisconsin  Central  Ry.  will  take  you  there 
In  proper  shape.  Daily  trains  at  convenient 
hours  leave  Chicago  from  Central  Station.  12th 
St.  and  Park  Row  (Lake  Front),  for  St.  Paul, 
Minneapolis,  Ashland,  Duluth  and  the  North- 
west. Pullman  Sleepers  are  attached,  and  meals 
in  dining  cars  are  served  a  la  carte.  Nearest 
ticket  agent  can  give  you  further  information. 

JAS.  C.POND, 

Gen'l  Pass.  Agent, 

Milwaukee,  Wis. 


Subscription    Blank— Foreign. 


Z 
< 

o 

oc 

h 
o 

u 

-I 

LJ 

z 
oc 
u 

h 

0) 
LI 


0)  — 

Ic 

DC 
O 

> 

bJ 

z 


u 
"^ 

!? 

o 

< 
u 

z 
o 


■I90I. 


ELECTRICIAN    PUBLISHING   CO., 

6IO  Marquette  BIdg.,  Chicago,  U.S.A. 

Gentlemen : 

laclosed  find  ||^°  for  which  please  send  THE  WESTERN  ELECTRICIAN 


$2.50' 


12 


weekly  to  Ihe  following  address  for    ^    months;  this  order  to  go  into  effect 
with  current  number. 


Name. 


$5.00  a  Year      (52  Humbert) 
$2.50  6  Months  (26     "     ) 


Address. 
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BALL 


ENGINE 


CHICAGO  OFFICE: 

1526  Monadnock  Building. 


IMGilME     CO., 

ERIE,   PENNSYLVANIA. 


The 

Pioneer 

Limited. 


Famous 
Train 
of  the 
World. 


Chicago— St,  Paul— Minneapolis 

VIA 

The  St.  Paul  Road. 

(Chicago,  Milwaukee  &  St.  Paul  Ry.) 

Equipment  and  Service 
Uaequaled. 

Titno  tables,  maps  and  information 
furnished  on  application  to 

F.  A.  MILLER,  General  Passenger  Agent, 
Chicago,  111. 


HIGH-GRADE 


ENGINES 

VERTICAL  AND  HORIZONTAL. 
AUTOMATIC  AND  THROTTLING. 
DELTED  OR  DIRECT  CONNECTED. 

GUARANTEE   PERFECT    REGULATION    FOR     ELECTRIC     LIGHTING 
AND   POWER   SERVICE   FROM    2   HORSEPOWER 
I  TO  50  HORSEPOWER. 

W.  BAYLEY  &  SONS  CO., 

niLWAVKEE,    WIS.,  U.  S.  A. 


jeffreym:chains 


FOR  CATALOGUE, 


THE  JEFFREY  MFG.  00 
COLUMBUS.OHIO.    | 


GRAPHITE  RESISTANCE. 

Graphite   resistance   in   rods,   tubes   or   otherwise.      Any  resistance 
wanted — one   ohm   to   one    million    ohms.       Write    for    particulars. 


JOSEPH  DIXON  CRUCIBLE  CO., 


Jersey  City,  N.  J. 


REG.TRADE  MARKS 


The  Phosphor  Bronze  Smelting  Co.  [imited, 
2200  Washington  ave.,philadel,phia. 
"ELEPHANT  BRAND  PHOSPHOR-BRONZE' 
■|NGOTS,CASTINGS,WIRE,RODS,'SHEETS,ETC. 

—  DELTA    METAL 

CASTINGS,  STAMPINGS  and  FORGINGS 
ORIGINAL  AND  Sole  Make;rs  IN  THE   U.S. 


SAMSON  TURBINE 

UPRIGHT  AND  HORIZONTAL 

FOR 

ELECTRIC  POWER  and  LIGHTING  PLANTS. 

SPECIAL  FEATURES: 

High  Speed  and  Efficiency.  Great  Strength.  Balajiced 
Gate.  Close  Begalatlon  and  Steady  Motion.  Great  Power  in 
limited  penstock  room.  Special  attention  given  to  designing  for 
difficult  situations.  Write  for  pamphlet  I,  stating  your  Head  and 
Power  required. 

lAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.  S.  A. 


The  Electrician  Publishing  Co.,  510  Marquette  Bldg., 
Chicago.  Headquarters  for  all  latest  Electrical  Books. 
Write  for  Catalogue. 


Subscription  Blank— Domestic. 


Z 
< 

o 
a: 

US 

>• 

zs 

LiJ   I 
h 
0) 
UJ 


2  = 
2h 


X 

o 

> 

u 

z 


(flZ 


o 
o 

< 
u 

X 

o 


.1901. 


ELECTRICIAN   PUBLISHING  CO., 

6IO  Marquette  Bldg.,  Chicago. 

Gentlemen: 


Inclosed  find  g°°.  for  which  please  send  THE  WESTERN  ELECTRICIAN 
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weekly  to  the  following  address  for    ^   months  ;  this  order  to  go  into  effect 
with  current  number. 


Name. 


$3.00  a  Year     (52  Numbers) 
$1.50  6  Months  (26      "    ) 


Address- 


Faster  than  ever 
to  California 


CHICAGO 

*  NORTH-WESTERN 

RAILWAY 


"THB  OVERLAND  LIMITED  leaves 
Chicago  6.30  p.  m.  daily  via  Chicago' 
Union  Pacific  &  North-Western  Line,  ar- 
rives  San  Francisco  5.15  afternoon  of 
third  day  and  Los  Angeles  7.45  next 
morning.  No  change  of  cars;  all  meals 
in  Dining  Cars.  Buffet  Library  Cars 
with  barber.  The  best  of  everything. 
The  Pacific  Express  leaves  10.30  p.  m. 
daily.  Tourist  Sleepers  daily  to  Califor- 
nia and  Oregon  and  personally  conducted 
excursions  every  Wednesday  from  New 
England.  Send  4  cents  postage  for 
**  California  Illustrated"  to  Chicago  & 
Ngyth-Westem  Railway, 


44i  Brosdwrnr.  .  Vow  York 
«ei  CbM't  St.,  •  Phlladolphl. 
gtt  WwhlD^an  St..  Boston 
mi  MMa  &t..  .  .  n.K.1. 
M.  awk  St.. .    .     CUoM* 


43s  Vine  St.,  •  Cincinnati 
50;  Smithfield  St..  PIttaburf 
.34  Superior  St.,  ■  Clereluia 
17  CunpuS-Manliis,  Detroit 
.  Kln|9l.3ut,TMOBto.O«t. 


JNIay  17,   1902 


WESTERN     ELECTRICIAN 


37 


5??     I 

4* 


4* 
4» 
4* 
4» 
4» 
4* 


^ 


4» 


4« 

4s 


4» 
4« 
4* 
4* 
4« 


^    * 


4« 
4» 


4* 


4* 
4» 
4* 
# 
4* 


?^    t 


4» 
4* 
4» 
4* 


^^^®^^^^^^ 


#**#*#*##*-: 


BOOKS  IN  STOCK. 


The  only  really  large  stock  of  electrical 
books  in  the  West  is  carried  by  us. 
Western  buyers  can  save  from  one  to  four 
days'  time  by  ordering  here.  Orders  given 
the  promptest  attention  and  letters  asking 
for  information  concerning  any  electrical 
work  cheerfully  ansv/ered.  We  issue  a 
book  catalogue  in  which  are  listed  and 
described  the  important  works  on  electrical 
subjects  that  have  appeared  to  date.  Send 
for  it.    It  is  free  for  the  asking. 


ELECTRICIAN  PUBLISHING  CO, 

510  Marquette  Building,  CHICAGO. 
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CEDAR  POLESandTIES 

Vy/RITE     FOR     PRICE5 

E    E.NAUGLE   TIE    CO. 

135    ADAMS   ST.     CHICAGO. 


^i!t3it{i^*t»riri:Bfi^>:g>firt'j  vk'<g 


IP    CEDM  POLES  et  POSTS 


745  MARQUETTE    BLDC. 


M.KLEIN    &  SON. 

LINE  BUILDERS'  TOOLS. 

Our  Tool   Book    tells    about    them. 
U  Is  of  Interest  to  all  lluemeo.  Get  a 
copy  now,     FREE. 
Headquarters  for  Linemen's  Tools. 

MATHIAS  KLEIH  &  SONSr<?^<JrQ°o!'S£.='" 


Send  list  of  reqairements 
for  quotations  to 

W.  H.  ANDERSON  &  SONS, 

18  Mtcoii  St.,  Detroit, 

Uanufacturers   Tools  and  Iron  "Work  for 
Telephone  and  Rail'n'ay  Construction. 

IT'LL  PAY  YOU  WELL. 


Electric  Heating  Apparatus. 

SENt  FOR  e4-PAGE  CATALOGUE. 

"UNIT"  ENAMELED  RHEOSTATS 

The  Simplex  Electrical  Co., 
Cambrldgeport,    Mass. 

CHICAOO.    Monailnock    Block. 


ASK  FOR 
.     THIG 


AWARDED  HIGHEST 
MEDAL  ON  TOOLS 
AT  PARIS  EXPO-    ^ 
SITION  OF    A 
1900, 


AWARDED 

HIGHEST 

MEDALONTOOIS 

AT  PAN-AMERICAN 
EXPOSITION 

THE  DICKE  TOOL  COMPANY. 

FACTORY:  DOWNER  S  GROVE.  ILL. 

Eastern  Onice;  J.  E.  Wa>.  Manager. 

39  Corllandl  Slrcel.  Nen  York. 

Thos.  G.  Grier.  Electrical   Building.    Chicago. 

SI.  Louis  onicc:  W.  N.  Matthews  *  Bros.. 

320  N.  6II1  Street. 


WE  MAKE 


SPECIALTY 


OF 

TELEPHONE 

POLES. 


30  ft.,  35  ft.  and  40  ft., 

6  In.  and  7  In.  Tops, 

FOR 

Trolley  Line 
construction 

ALWAYS  IN  STOCK. 


POLES 


YARDS: 

MENOMINEE,  MICH. 

ESCANABA,  MICH. 

NADEAU,  MICH. 

CLOQUET,  MINN. 

HERON,  MONT. 

CABINET,  IDAHO. 


OUR  ADDRESS: 
FRANCIS 

BEIDLER 

&  CO. 

W.  22d  and  Loomis  Sts  , 
CHICAGO,  ILL. 


THOROUGH  INSPECTIONS 

AND 

;iiiliranca    against    Losi   or     Damage    t» 

Properly  and    Loss   of  Life  and 

Injury  to  Persons  caused  by 

STEAM    BOILER    EXPLOSIONS. 

J.  M.  ALLEN,  Preildmt, 
WM.  B.  FRANKLIN,  Vice-President, 
F.  B.  ALLEN,  Second  Vice-President, 
3.  B.  PIERCE,  Secretary, 
L.  B.  BRAINERD,  Treasurer, 
L.  F.MIODLEBROOK.ABSt.S«cret»r7. 


NONA/    READY!! 


WESTERN  ELECTRICIAN'S 

MOONLIGHT  SCHEDULE 


ARRANGED   IN  BOOK   FORM,   POCKET  SIZE. 

10  Cents  per  Copy.    Send  for  It. 

ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  Bldg..  Chicago. 


PRACTICAL  ELECTRICITY 

PRICE,  $2.00  PREPAID. 

iB7  Pv0M.      427  Queatioas  and  Aatwera.      95  Ulastratloas.      20  Tables  (all  tbat'a  required) 
Size,  6x4\  lacbea.    Flexible  Blading.    Set  la  a  good,  readable  size  type 

IS  a  SCHOOL  for  the  beginner  anil  a  VALUABLE  REFBKENCE  tor  the  Kk-ctrlcal  Engineer.  If  you 
are  willlnf,'  to  study  carefully  the  nineteen  chiipters,  and  work  out  correctly  the  answers  to  the 
427  questions  yourself,  and  only  refer  to  answers  ^Iven  In  back  of  book  to  verify  your  own 
answers,  you  (whether  you  are  the  collepe  student,  the  ambitious  young  man.  the  stailonary 
engineer,  the  raotonnan,  or  anyone  else  whom  the  study  of  electricltv  would  beneHt)  will  have 
a  knowledfie  of  electricity  which  you  could  not  acquire  from  any  other  source  for  ten  «times  the 
cost  of  this  little  book. 


Chapter. 
I— Wiring. 

II— Electric  Batteries,  Electric  Plating. 
Ill— MagDetlsm. 
IV— The  Magnetic  Circuit 
V— Magnetic  Trnctlon. 
VI— Magnetic  Leakage. 
VH— Energy    1u    Electric    Circuit. 
VIII— Calculation  of  Size  of  Wire  for  Mag- 

netlzlDg  CollB. 
IX— Calculation  of  EMF's  In  Electric  Ma- 
chines. 
X— Counter  EMF. 


Chapter. 

XI— Hysteresis  and  Eddy  Currents. 

XII— Armature  Reaction. 

XIII— Sparking. 

XIV— Winding  of  Dynamos  and  Motors. 

XV— Proper  Method  of  Connecting  Dyna- 
mos and  Motors— Self  Excitation. 

XVI— Dlsenaes  of  Dynamos  and  Motors, 
Their  Symptoms  and  How  to  Cure 
Them. 

XVII— Arc  and   Incandescent   Lamps. 

XVIII— Measuring  Instruments. 

XIX— AJlernatlng  Current. 


ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  BIdg.,  Chicago. 


The    business    of    the 

Western  Electrician  for  the 

year  1901  was  the  largest  in 

its  history  of  fifteen  years. 


STANDARD  POLYPHASE 
APPARATUS  AND  SYSTEMS, 

By  MAURICE  A.  OUDIN,  M.  S., 

Member  A.  i.  E.  E. 

242  Pages,  Profusely  Illustrated.        Price,  $3.00. 

The  Only  Work  Treating  Fully  of  American 
Alternating-current  Apparatus. 

Generators — Induction    Motors — Synchronous    Motors — Rotary  Converters — 
Static  Transformers — Station  Equipment  and  General  Apparatus — Two- 
phase     System  —  Three-phase     System  —  Monocyclic  System — 
Frequency— Calculation  of  Transmission    Line,    Etc.,  Etc. 


Copies  of  this  or  any  other  electrical  book  published    sent  prepaid,  to  any  address 
lu  the  world,  on  receipt  of  price. 

ELECTRICIAN   PUBLISHING  CO., 

610  Marquette  Building,  CHICAGO. 
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CEDAR    POLES 

LINDSLEY  BROTHERS  COMPANY   WHOLESALE  PRODUCERS 

MENOMINEE. MICtl.  PORTLAND,  OREGON     &  SPOKANE. WASH.     50-FOOT    TO  BO-FOOT    POLES    OUR  SPECIALTY 


HOLD  YOUR  POLE  ORDERS 

UNTIL  YOU  HAVE  GOTTEN  OUR  PRICES.    DON'T  FOR- 
GET TO  ASK  REGARDING  OUR  TROLLEY   TIES  ALSO. 

MALTBY  LUMBER  CO.,  BavCity.Mich. 


CEDAR  POLES,TIES,POSTS,ETC. 

A  complete  stock  of  these  commodltie!:  con- 
venient ror  immediate  shipment.  It  will  pay 
you  to  favor  us  with  your  inquiries 


SUCCESSORS  TO 
THE  PORTER-MORSE  CO. 


THE  MORSE  CEDAR  CO. 


PRINCIPAL  OFFICES, 
S.tQIN'AW,  MICH. 


POLES. 

WNITI  OIDAR. 

IDAHO  CEDAR  IP  to  80  n. 


BERTHOLD 
ft  JENNINOS, 

8Tk  LOUIS. 

Chemical  Building. 


CROSS 
ARMS. 

LONG  LEAP 

PINE  AND  FIR. 


BUY  YOUR  POLES  FROM  FIRST  HANDS-THE  PRODUCER. 

D.  M.  FULMER  LUMBER  CO.,  Florence,  Wis. 


CEDAR  POLES. 

Piling  and  Street  R.  R.  Ties. 

C.  H.  WORCESTER  CO., 

MARINETTE,  WIS., 

Produeirs  and  Wholesalirs  of  White  Ctdar  Products, 

Writefor  a  copy  of  our  TELEGRAPH  CODE  FOR  CEDAR  PRODUCTS 


WE  NJKE    A    SPECIJLTY    OF 
WESTEBK  POLES. 


lone  LEKCTHS    TO    BO    FEET. 


CEDAR  POLES 


YARDS  AT: 


CARNEY  BROTHERS  COMPANY,  =".,::  "r.;™ 


POLES,  TIES,  POSTS. 


THE  PORTER  CEDAR  CO., 
SAGINAW,   MICH. 


PRODUCERS.         We  want  your  inquiries  aiways. 


M'CORMICK  TURBIHE. 

On  Vartleal  or  Horiiontal  Shaft. 
Especially  Adapted  for  Electrical  Work. 

ffivei  ■  faleher  percentage  si  OMfal  effect  then  any  other  water-whHl 
heretofore  made,  ill  tlzea,  right  aad  left  hand,  are  built  from  pattern!  per- 
fected under  systematic  tests  fn  the  Holyoke  Testing  Flume. 

Parties  having  power  plants  which  are  unsatisfactory,  and  those  contM* 
plating  the  Improvement  of  powers,  will  And  It  to  their  Interest  to  oonffll 
with  u»,  a»we  are  wllUn(  to  Eoarantee  reeulu  where  ottewhaviililWjjJ 
mattor  what  naka  af  tirbloe  baa  bee.  I.  aaa.  BTATB  RfiQUmWlBim 
AND  SBND  MB  CATALOOUB. 

S.  MORGAN  SMITH  CO.,  York,  Pa. 


STUDENTS 

Will   find   that   the  Westerh 
Electrician    can    help    them 
wonderfully   in   the   study    of 
electricity.     Subscribe  now. 
^3:00   per  year,  in  advance. 

Electrician  Pubiishing  Co., 

tulle  510  Man|u.HtBldg.,      -     CHICA6I 


POLES 


W.  C.  STERLINe  k  SON, 

MONnOC,  MICH. 

BloTan  Pole  Tarda  In  UlohliaB. 


TIES. 


Wboleaila  Produoeii  ttr  M  raua. 


RED  CEDAR  PILING,  POLES  AND 
POSTS,  all  lengths.  J.  P.  MEREDITH 
CEDAR  CO.-  Memphis,  Teim. 

Western  Electrician 

Want  Ads 

Bring;     Resul-fcs. 


CEDAR 


POLES 


WRITE    FOR    PRICES. 

KELLOGG  SWITCHBOARD  AND  SUPPLY  CO., 

229  So.  GREEN  ST., 

BRANCH  OFFICES:  CHICAGO,     ILL. 

Eastern  District,  Keystone  Telephone  Build)^^^  Plilhulelpliia,  Pa. 
Middle  District,  Electric  Building,  Cleveland,  O. 


*1Pa?5XaW^  (st^tjoJ^  tiM^^kUViftV  cKjv«w  6«C 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Largt  Stock  Conituily  an  Hand. 


Poles 


SOUTHERN 


White  Cedar  Poles 


■  J  ■■  ■■     ■     IILIIIa  THE   BEST  POLE   IN  THE   MARKET  FOR 

''^•"     ■    ■■^■■■"    TROLLEY  &  ELECTRIC  LIGHT  WORK. 

Yellow   Pine   Cross-Arms,    Locust  and   Oak   Pins. 

Large   Stock   Always   on    Hand.      Ask   for   Prices. 

STANDARD  POLE  &  TIE  CO.,  No.  44   Broad  Street,   New  York,    N.   Y. 


COKTINUOUS  RAIL  JOINT  CO.  OF  AM, 

General  Offices:    Century  Building, 

NEWARK.  N.  J. 

Oyer  ten  thousand  ( 10,000)  miles  in  use.    Received  the  highest 

award  in  Its  class  at  Paris  Exposition,  1900,  and 

Pan-American,  Buffalo,  1901. 


<:EDARfO>,ES 
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As  Accurate  as  an  Ammeter 


The  rapid  introduction  of  the  Westinghouse  Type  A  Circuit=Breaker since  it 

was  first  offered  for  sale  by  us,  and  its  remarkable  success  over  a  very  wide  range 
of  practical  working  conditions  have  fully  demonstrated  its  superiority. 

e/lutomatic  and  positive  in  action,  it  is  as  accurate  as  an 
ammeter  throughout  its  entire  range. 


Wflstioghoufe  Type  A  Circuit- 
Breaker,    300  amperes. 


Westinghouse    Electric 

and  Manufacturing  Co.,  Pittsburg,  Pa. 

SALES  OFFICES   IN  ALL  LARGE  CITIES 


^ 


Every  lamp  made  by  us 
is  subjected  to  exact  meas- 
urement   of    candle-powen 


N^ 


Sawyer=Man   Electric  Co., 


510-30  W.  23rd  Street,  New  York. 


SSpl 


Gibson  Houst.  ' 

SUROPEAN'PlAN. 

FOURTH  i-WALNUT  ST5y 


4^"  ft.  CENT!  AVE 
^^■HtaB-  a'J  CT  ENTRANCED. 

./,^-.,,  M    00?  '^ITE  U  CRR  STATION 


OllNCINNATl^©. 


GRAND    HOTEL, 

CINCINNATI, 

HEADQUARTERS 

FOR    THE 

National  Electric  Light  Association  Convention, 

MAY    20,    21     AND    22. 

AMERICAN    PLAN:  EUROPEAN    PLAN: 

$3.00  to  $6.00  par  day.  $1.00  per  day  and  upwards. 


GIBSON    HOUSE 

European  Plan  only,  S  1 .50  per  day  and  upwards. 
Service  and  Cuisine  unexcelled. 


THE  A.   G.  CORRE    HOTEL    COMPANY, 

PROPRIETORS, 

CINCINNATI,    OHIO. 


Men  Wanted 


'TTHERE  is  an    ur- 

■*■    gent      demand 

for    electricians  —  not 

tinkers,    but    trained 

Inti 
St 

Nat 
No. 
Tou 

rnntlonal  Corrcupondenrc  Schools, 
Rox  1U02,  ScrftDton,  Pn. 

rs:—l  luant  to  become  what  t  have  marked  btlow,    Pieait  tell 
half  you  can  help  me. 

men.    Do  you  want  a 

better  position?  Send 
us  tliis  advertisement, 
with    X    opposite  the 

«                                                                                               ^inlf 

Electrical  Ensrineer 

position     you   prefer, 

Designer  of  l>ynaiuo-Klectric  Machinery 

and    your   fia^ne   and 

Erector  of  Ele<-tri<'  Fower-Hoiise  Apparatus 

Manager  of  Klectric   KiiUway 

address     written     in. 

Manacer  of  Kleotri<-  \Ak\\X.  Plant 

Then    we'll    tell    you 
how    we     can     train 

Superint«'ndtMit  of  Jillectric  Plant 

Fire  I'lulerwriters"  Inspcftor 

Interior  Wireman 

you,  help  you  get  a 
position,  and  help  you 

Foreman  of  Dynamo  Room 

Foreman  <»f  Electrical  Repair  Shop 

l>ynamo  Tender 

advance  to  the  top 

Electrical  Lineman 

Motornian 

International  Correspondence  Schools 

Box  1002,  SCRANTON,  PA. 
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rORT  WAYNE  ELECTRIC  WORKS 


(INCORPORATED.) 


TYPE  L  B 


GENERATORS. 


RATING— 20  to  100  K.  W. 
VOLTAGE-125,  230,  550. 
SPEED--I.000  «o  575  R.  P.  M. 


AivsV^^^^I 

|l 

Eri' 

^^^^^([^ 

^^^^V^c  " 

H^^V.  . 

"T^^T'T^^^^mi^Q 

^^BlB&HlK' 

^^ 

^^^mr 

MOTORS. 


RATING— 25  to  105  H.  P. 
VOLTAGE— 115.  230,  500. 
SPEED-925  to  350  R.   P,    M. 


TYPE  L  B  signifies  la>.minated  poles,  belt  driven.     It  a.lso 
meaLns  Kigh  efficiency  a^nd  reliable  operation. 


MAIN  OFFICE  AND  FACTORY. 


FORT  WAYNE.  INDIANA. 


[SCHEEFFER  INTEGRATING  WATTMETEr] 


t 

t 


FOR 


DIRECT  OR  ALTERNATrNG  CURRENTS. 


METER  WITH  CASE. 


DUST  AND  BUG 
PROOF. 

IMPROVED 
CONSTRUCTION. 

UNAFFECTED  BY 
ALTERNATIONS 

OR  LAC  ON 

ALTERNATING 

CURRENTS. 


1 


A   HIGHLY    SENSITIVE  AND   ACCURATE 

METER. 


METER  WITHOUT  CASE. 


DIAMOND  METER  CO., Peoria, lll.,U.  S.  A. 


i 


HAZARD  MANUFACTURING  CO., 

":.BHIL'r  Wires  AND  Gables. 

MAGNET.  OFFICE,  ANNUNCIATOR  WIRE. 

aaHSBAi.  Opfick  axd  WoBKa,  New  TOBK  Offics,  Crioaoo  Oppiob, 

WllkMlnrra.  Fa.  60  De7  SL  1201-2  Marquette  Bide 


Wright  Cable  Hanger. 

SEND  FOR  SAMPLE!  AND  PRICES. 

R.i.  TELEPHONE  &  ELECTRIC  CO., 

PROVIDENCE,  R.  I. 

MaotloB  thlj  pkpw. 


VULCANIZED  FIBRE. 

Highest  grades  (or  electrical  fauuUtion  aod  mcclunical  ptuposes,  in  sheets, 
tubei,  rods  aad  special  thapci.     Catalogue*  and  samplu  on  application. 

VULCANIZED  FIBRE  CO.,  -    Wilmington,  Del. 

KARTAVERT. 

HARD  Al'D  FLBXIBLE  FIBER  IN  SHEETS.  RODS  AND  TUBING. 

Kor  Electrical  and  Mecfaaolcal  Pucpows,  Railway  Dust  Guards,  Wastiera 
and  Packings  -  Patent  JnsulatiDg  Cleats. 


KAKUFACTUaED  BT 


THE  KIBTA¥EIT  iMllUFAGTUBHiB  CO.  Wilmington,  Dll. 


BoHAA'. 


cat)  be 


-OIL-  , 


CHICAGO   ILL     USA-  ■'!".■■»'.". 


:^  Black  Diamond  File  Works  I 


Kit.  ISM. 


lae.  18*5. 


Twflve 
Medals 
Awarded  E< 
Internationat 
Expositions 


Special 
Prize 

.  Gold  Mtdal 
at  Atlanta, 
1895. 


♦J 

4^ 
4f? 

*? „„_  „„  „_„ _.  _„.„„  _„ 

^  MTOKK  IN  THK  IJNITEIt  HTA.TEH  AND  CANADA.                      ^ 

I  G.  &  H.  BARNETT  COMPANY  | 

^  PHILADELPHIA,   PA.                         ^ 


ova,  eoouM  are  on  8al,r  in  eveby  liEADiwe  habdwabk 

MTORK  IN  THK  IJNITEIt  HTATEH  AND  CANADA. 


J* 


STORABE  BATTERIES 


mm.fORm, 


LigMing  Plants,  Railroad 
Cars  and  BulldlhgSm 

FOR  AUTOMOBILES  ^  POWER 
THE  ONLY  BATTERY  FOR  PRAGTiCAL  PURPOSES. 

WE.  MAINTAIN    AND    GUARANTEE 
ALL  OF  OUR  LINES  OF  BATTERIES. 

ESTIMATES  FURNISHED  FOR  ANY  CAPACITY. 


United  States  AcGumulator  Co., 

95 1  nARQIJETTe  BVILDIWC},  CHICAGO. 


NEW    NATIONAL    CODE 


I  XL" 


Triple     Braided    Weatherproof 
and  Slow  Burning  Wire. 

COMPLETE  STOCK  ON   HAND. 


St.  Louis  Electrical  Supply  Co., 


ST.    LOUIS. 


NATIONAL    ELECTRIC    LICHT    CONVENTIOT4    REPORT    NUMBER. 


?0l.  in.      $3.00  Pei  Aiiui.    Ksr-s"-!-"'''^^'??-'?"^" 


tUshinf?  Company,  Chicago. 


CHICAGO,  MAY  24,  1902. 


Enters  ut  ChlcaRO  Postofflc©  ftB  lA  OBHTe  *  CflpV  Nfi     91 


tcall  matter  of  the  second  cl&Bn. 


WESTERN  SELLING  AGENT. 

H.  R.  HIXSON, 

I  137  Monadnock  Block,  CHICAGO 


IMPI     FV  INSULATED 

IIVIf^LilLyV    WIRES  AND   CABLES, 

RUBBER  COVERED.  WEATHERPROOE.  UNDERGROUND  AND  SUBMARINE. 

"r."ixson?"'    Simplex  Electrical  Company, 

lonad'nock  Biocn,  CHICAGO.  75-81  Cornhlll,  BOSTON,  MASS 


1889— Paris  Exposition, 
^edal  for  Bnbber  Insulation. 

1893- World's  Fair, 
Kledal  for  Rubber  Insulation. 


TRADE  IWK 


TUH  STAIJiDAItO  FOR 

RUBBER  IXSlTIiATIOHf. 

Sole  Manufacturers  of 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  ""p^o!;!"  Wires. 
THE  OKONITE  CO.,  Ltd. 


Wlltard  L.  Candee.  '  u«n.n*K 


253  Broadway,  New  York. 


Geo.T.  Manson, Gen'l  Supt. 
W.H.  Hodgins.Secy. 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 


,^«-^'.^ 


MANUFACTURERS  OF 

Paranlts  Rubber  Govtred  Wires  and  Cablat, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 

TELEPHONB,  TBLBQRAPH  AND   FIRE  ALARH  CABLES. 

Ml  Wires  are  tested  at  Factory.  JONE8BOBO.  IHD. 


CRESCENT  RUBBER  INSULATED 
WIRES  AND  CABLES 


Xational  Code  t^tandard. 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

Main  Office  and  Factory,  TRENTON,  N.  J. 


New  York  OHIce. 
83  BARCUy  STREET. 


STERLING    EXTRA    INSULATING    VARNISH. 

Starling  £xtra  Black  Finishing:  Varnish, 

Sterling  Black  Air  Drying  Varnish, 

Sterling  Black  Core  Plate  Varnish.  ' 


THE  STERLINB  VARNISH  CO., 

Pittsburg,  Pa.,  U.S.  A. 


THE  STERLIHG  VARHISH  Cll, 

26  Coimore  Row,  Birmingham,  England. 


CONTINUOUS  RAIL  JOINT  COMPANY 
OF  AMERICA. 

GENL.OFFICES:CENTURYBLDG.,  NEWARK,  N.  1. 
OVER    TEN    THOUSAND 
(10,000;  MILES  IN  USE. 

,:.'s^^  Highest  Award  in  its  Class  at  Paris  Exposition, 
;^^"        1900,  and  Pan-American  Exposition,  ButTalo 
19U1. 


F.B.BADT&aOM 

AGEXTS  FOR 

Weston  Electrical  Instniment  Co., 
Ward-Leonard  Electric  Co., 
Osburn  Flexible  Conduit  Co., 
Perfection  Rail  Bond  Co. 

Pxlces,  tenns  and  discounts  identical 
with  those  of  home  offices 

1504  MONADNOCK  BLOCK, 

TEL.  HARRISON  746.  CHICAGO. 


BARE    AND    INSULATED 


2,000  IN  USE. 

BtpoUr  and  HalUpolar  Uotdrt 
CrosKto  GO  honepower;  Djna- 
nuMfromlOUebtatoTOO.  W«mB 
or  rent.  Good  proflla  for  urealL 
ne  BobPt  E]ecAit.CQ.,TnT.OMfc 


ELECTRICAL  WIRES     l-T-E 


OF  EVERY  DESCRIPTION. 

CROWN  RAIL  BONDS. 

American  Steel  &Wire  Co. 

CHICAGO.  NEW  YORK.         WORCESTER.         DENVER.  SAN  FRANCISCO. 


I  GIRCIHT  BREAKERS 

CUTTER  ELECTRICAL  CO.,  PHILADELPHIA 


CLASS  WOOL 


FOR  STORAGE  BAHERIES   AND   UBORATORY 

WORK,  FILTRATION  PURPOSES,  ETC. 
$2  alb.    Discount  furnlstied  on  application. 

CLASS  WOOL  MFC.  CO., 

207  W.   Madison   St.,  CHICAGO. 


USED  BY  SIGNAL  CORPS  U.  S.  ARMY  and  ADOPTED  AS  THEIR  STANDARD. 


OUR  TELEPHONES  STAND  EVERY  TEST  AND  ARE  ALWAYS  SATISFACTORY. 
GIVE  THEM  A  TRIAL  AND  BE  CONVINCED.    PARTICULARS  FREE. 

ERICSSON  TELEPHONE  CO.,  296   BROADWAY,  NEW  YORK. 


LICHT 


If  you  want  light  to  see  objects  below  the  lamp 
USE    SHELBY    LAMPS. 

16  C.  P,  Horizontal  are  14  C.  P.  Vertical.   Other  makes  are 
7  C.  P.  Vertical. 

THE   COIL   DOES    IT-IT'S    FLATTENED. 


LIFE 


The  Longest  Life  at  Best  Efficiency. 

LAMPS. 


SHELBY       USEFUL       LIGHT 

Pat.  Oct.  ao,    I900. 
A   TRIAL   WILL    PROVE   OUR   CLAIMS 

THE  SHELBY  BLECTRIC  CO 


SHELBY,  O. 


^ESTIIN  EleDteal  hmm^i  Co., 


Waverly  Park.  NEWARK,  N,  J. 


V««tan  Orovnd  Detector  and  Cirouit  Tester. 


Weston  Standard 
Portable 
Direct  Reading 

Voltmetf-PM, 
31iIlivoltxae«crs, 
Vol  tamnae  tern, 

Ammeters. 

SlflliaminfttTH, 

Ciroand  Dptfc^torn  and 

€;fi*''uit  T«-»t<TK. 

OhiMiiieierx. 

Portai>le  C^alvanometerft. 
Our  Portable  la^tr'TmT.v-  are  recog'nfzed 
35  The  Standa-d  i  r..-  -.vor!-!  or,  r.    The  Semi- 
Portable    Laboratory    Standards   are    still 
bet'.er. 

Otir    Station    Voltfiieters  and   Aremeters 
are  IT' -        .--^-^   n  . .-.  - -.i-..-.  ',..i;<;accmacy 

BZF.1-.  lofltrmneot 

Co.,  . 
LOSIK.'N-Ei!i..:t  EJr  tiasLkne. 

Mention  the  We=t  tas  when 

writing  f 


SPECIAL 

MACHINERY 

DESIGNED. 


Tliij'  wo 

L.  L,  .-LORA.  Mechanical  Expert  and  Designer. 
1536  Marquette  BIdg.,  Chicago. 


FOR    HIGH    GRADE 


INSULATING  VARNISHES 

ADDRESS 

Standard  Varnish  Works 

CHICAGO  NEW  YORK      \  londom 
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M. 


THE  BUNNELL  TELE6RAPHIC  M  ELECTRICAL  GO. 

I  10-120  BEEKMAN  STREET,  NEW  YORK. 


TELEGRAPH,  TELEPHONE,   RAILWAY 
AND   ELECTRICAL   SUPPLIES. 


FACTORIES: 
NEW    YORK    CITY 

AND 
MILFORD.  CONN. 


District  Messenger  Call, Police, Patrol, 
Watchman's,  Burglar  and  Fire  Alarm 
Boxes  and  Equipment.       .       . 


TRY  OUR 

BEEKMAN  DRY  BATTERY, 
BEEKMAN  IRON   BOX  BELL, 
BEEKMAN  ANNUNCIATOR  WIRE, 
BEEKMAN  TELEPHONES. 

UNEQUALED   IN   QUALITY 
OR  PRICE. 


OUR    GOODS 
ARE  GUARANTEED. 

CATALOGUE  OR  LEARNERS' 
MANUAL  FREE  ON  RECEIPT 
OF    POSTAGE. 


THE  BEEKMAA  medical  BATTERY. 


STANDARD  MAIN  LINE  REUY. 


No.  S  FIRE  AURM  BOX. 


Crocker-Wheeler  Company 


MiNUFAGTURERS  AND  ELECTRICAL  ENQINEERS. 


A   LINE   OF   "F"    &,    "D"   TYPE   MACHINES. 


Generators  and  Motors  for  Lighting  and  Power  Installations. 

BELTED  AND  DIRECT  CONNECTED  DYNAMOS  THAT  ARE  COMPACT  AND  NEAT  IN 
DESIGN,  STRONO  IN  CONSTRUCTION,  NON-SPARKINO  AND  COOL  IN  OPERATION. 

OUR   SYSTEM   OFxSttOP  {QUtPMENTS   HAS   THE  FOLLOWING   STRONG   POINTS   IN   ITS   FAVOR: 


Motors   have  variable   speed,  under    instant   control   and 

over  any  range. 
Every  speed  constant  regardless  of  load. 
Controllers  simple,  rugged  and  convenient. 
Makes  high  cutting  speeds  easy  by  superior  facilities  for 

manipulation. 


Permits  the  use  of  small  motors. 
Adapted  to  existing  shops. 
Employs  standard  motors. 

Output    of  machine  tools    greatly   increased     over    belt 
drives. 


Main 


Office   and    Works: 

SALES    OFFICES    IN    ALL    LARGE    CITIES 


AMPERE,    N.    J. 
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TheElegtric  StorageBatteryCo. 


II-ADEUPHIA, 


The  'Cbloribe  Hccumulator"  f*";  FV^/'^L^^*''''"^'^"^''*''^  Railways, 

Isolated  Lighting  and  Power  Stations,  Fire 
Alarm  and  Telegraph  Service,  Train  Lighting,  Laboratory,  Etc.,  Etc. 

The  **]Eilbe  Hccumulator 


For  Electric  Vehicles. 


I 


nrmcna  !■  Philadelphia, 

R-sl    (Allegheny  Are.  and  IMhSt. 


PRICE   USTS  AMD    DESCRIPTIVE  BULLETINS   FORWARDED    UPON   REQUEST. 

New  York,  Boston.  Chicago,  Baltimokb,  St.  Louis,  San  Francisco,  Cleveland,  Detroit 

100  Broadway.      60  state  St.    Marquette  Bldg.    Equitable  Bldg.     Walnwrlgut  Bldg.      Nevada  Block.      New  England  Bldg.      Michigan  Kleclrlc  Co. 


Crlmshaw. 


Raven  White  Core. 


Raven  Black  Core. 


ALL  OUR  WIRES  l»M  Inspection  indurryttMsiwTe  TRADE-MARKS  OS  oar  tagg.   Wesiso  manufacture  Crlmshaw  and  Competition  Tapes  and  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OFFICE: 
13-17  Cortlandt  St.,  New  Ysrk. 


BRANCHES: ],„<j,",'=Xs  St. 


BOSTON: 
7  Otis  St, 


SAN  FRANCISCO. 
33  Second  St. 


WE    SAVE   YOU 

in  your  belting  and  journals.  WB  PGT  IT  IN  ON  60 
DAYS*  TRIAL.  We  Increase  the  speed  of  your  machines, 
thUH  increasiug  your  production  and  saving  you  money. 

THE  ECLIPSE  PULLEY  COVERING  CO., 

Phone  Cenlral  2816.  1E08-I609  Ashland  BIk., 

CHICAGO,   ILL. 


IDEAL    FIRE    PROTECTION    FOR   ALL 
ELECTRICAL   APPARATUS. 


l/f^  Highest  Award  Pan-American 
^ —  Exposition. 

MONARCH  FIRE  APPLIANCE  COMPANY, 

27  William  St.  NEW   YORK   CITY. 


PUTINUM   FOR  CONTACT  POINTS  IN  ELECTRICAL  INSTRUMENTS. 
PUTINUM  FOR  TELEPHONES.    PLATINUM  FOR  ELECTRICAL  INSTRUMENTS. 
Wi  tell  PLATINUM  in  any  quantity,  either  large  or  small.   We  buy  PLATINUM   or  anything 
containing  PLATINUM.  In  any  quantity. 


For  Incandescent  Lamps  and  Everything  Else. 

MANUFACTURERS  OF  PLATINUM  IN  ALL  SHAPES. 

Newark,  N.  I.  New  York  Office,  120  Liberty  Street.  j 
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Better  than  ever  and  a  little  the  best  of  any  on  the  market  today— 

1902  PARAGON  1902 


NOISELESS 


FAN  MOTORS 


COMPACT 


ALL    STYLES    AND    SIZES  EASY    RUNNING  RIGID    CONSTRUCTION 

—  CALL    AND    SEE    THEM    OH    WRITE    FOR    PRICES — 


CHICAGO    EDrSON    COMPANY,    ' 


^•-"^^^^-  PARAGON  DESK   FAN 


I 


DIEHL  ELECTRIC  FANS 


HAVE  ESTABLISHED  A  REPU- 
TATION FOR 

EFFICIENCY 

AND — 

DURABILITY. 

ENDORSED  BY  ALL 

ELECTRIC 
LIGHTING 
COMPANIES. 


SPEED  niOH,  PRICB  LOW. 


S  STYLES  AND  3  SIZES  TO  SELECT  PROn. 


ALL  OF  OUR  REPRESENTATIVES  CARRY  FROM  lOO  TO  SEVERAL  CARLOADS  OF  FANS  IN  STOCK. 


BALTinOWE.  MD.. 

Southern  Electric  Co. 

BIRMINQHAIM.  ALA.. 
United  Electric  Co 

CINCINNATI.  O.. 

Post-aiover  Electric  Co. 

CHICAOD,  ILL., 

Central  Electric  Co. 
CLEVELAND,  O  . 

Commercial  Electrical  Supply  Co. 

Clavelnnd  Electrical  &  Mfg.  Co. 
DENVER.  COL.. 

T.  n.  Smith. 


Branches: 

NEW  YORK,  BOSTON, 

PHILADELPHIA. 


DETROIT,  MICH,, 

Michigan  Electric  Co. 
QRAND  RAPIDS,  MICH., 

Grand  Rapids  Electric  Co. 
HARTFORD,  CONN., 

Hartford  Electrical  Supply  Co. 
INDIANAPOLIS,  IND., 

Specialty  Manufacturing  Co. 
KANSAS  CITY.  MO  . 

W.  T.  09born  &  Co. 
LOUISVILLE,  KY.. 

Jas.  Clark,  Jr.,  &  Co. 
MACON.  QA., 

Southern  Electrical  Supply  Co. 


MEMPHIS,  TENN., 

Electric  Supply  Co. 
NEWARK,  N.  J., 

Roe  &  Connover. 
NEW  ORLEANS,  LA., 

Newman-Spranley  Co. 
NORFOLK,  VA.. 

James  L.  Belote. 
PITTSBURGH,  PA.. 

Doubleday-HIII  Electric  Co. 
PROVIDENCE,  R.  1., 

Union  Hardware  &  Electric  Supply  Co. 
RICHMOND,  VA., 

Electric  Construction  Co.  of  Va. 


ROCHESTER,  N.  Y., 

Rudolph  Schmidt  &  Co. 
SAVANNAH,  QA., 

Electric  Supply  Co. 
ST.  LOUH,  MO., 

H.  E.  Llndsey  Electrical  Supply  Co. 
TORONTO,  CANADA. 

Canadian  General  Electric  Co. 
TROY.  N.   v., 

E.  G.  Bernard  Co. 
WACO,  TEX., 

Waco  Electrical  Supply  Co, 
WASHINGTON.  D.  C. 

John  R.  Galloway. 


DIEHL   MANUFACTURING  COMPANY, 

Main  OfHce  and  Works,  ELIZABETHPORT,  N.  J. 


a 


OPINIONS. 


pp 


Fig,  299.    Stand»rd  Motor  for  3  H.  P.  ind  Larger. 


Not  what  WE  think  of  our  own  SINGLE 
PHASE  MOTORS— but  what  OTHERS 
THIIMK.  Send  for  this  pamphlet.  It  will  tell  you 
what  those  who  HAVE  BOUGHT  think 

WAGNER  ELECTRIC  MFG.  GO. 

ST.  LOUIS,  MO. 


May  24,  igo2 
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TRANSFORMERS 

DURABILITY 
EFFICIENCY 


The  saving  effected  by  the  use  of  effi- 
cient transformers  is  wiped  out  by  the 
cost  of  rewinding  and  other  repairs  if 
these  are  subject  to  frequent    burn-outs. 

No  transformer  is  truly  efficient 
if  it  laclcs   durability. 

^^  SEND  FOR  DESCRIPTIVE  BULLETIN  ^^ 


SALES  AGENTS, 

264=266=268=270  Fifth  Avenue,  CHICAGO. 


UNIVERSAL 
FAVORITES. 


LUNDELL  FANS 


SCIENTIFICALLY 
CONSTRUCTED. 


"^    ^ 


SUPERIOR  DESIGN  AND  CONSTRUCTION. 

No  imitator  has  succeeded  in  equaling  the  efficiency  and  durability  of  the  Lundell  Fans.  They  run  quietly  and 
easily,  and  require  the  least  attention.  They  are  made  in  various  types  and  sizes  to  meet  the  demands  of  the  trade, 
and  dealers  who  desire  quick  sales  and  satisfied  customers  should  send  in  at  once  their  orders  for  Lundell  Fans. 

SEND  FOR  CATALOGUE  NO.  03304. 

SPRAQUE  ELECTRIC  COMPANY, 

General  Offices:     ^27-^31  West  34th  Street,  New  York. 


BRANCH  OFFICES; 


CHICAGO: 
Fisher   Building. 


BOSTON  : 
176  Federal  St. 


ST.  LOUIS : 

Security  Building. 


BALTIMORE: 
Maryland  Trust  Building. 
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...NOT    IN    THE    TRUST... 

AMERICAN  STONE  CONDUIT  COMPANY 


MANUFACTURERS     OF 


STONE  PIPE 


FOR 


UNDERGROUND  CONDUITS 


OFFICE: 

29-94  La  Salle. 


CHICAGO. 

-Send  for  Sample  and  Prices- 


FACTORY : 

18th  and  Lincoln. 
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Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Pass  A  Seymour. 

Safety  Electric  Switch  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Cuts. 

Franklin  Eng.  &  Electro.  Co. 
BynamoB  and  Itlotors. 

Bullock  Elec.  Mfg.  Co. 

Central  Electric  Co. 

Crocker-Wheeler  C-. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Gregorj'  Electric  Co, 

Hobart  Elec.  Mfg.  Co. 

Parsell  A  Weed. 

Reliance  Electric  Company. 

Schureman  &  Hayden. 

Sprague  Electric  Co. 

Slurtevant  Co.,  B.  F, 

Triumph  Electric  Co. 

Wagner  Electric  Mfg.  Co, 

Western  Electric  Co, 

Western  Elect,  Supply  Co. 

Westfngbousc  El.  A  Mfg,  Co. 
Electric  Heating  Appl. 

American  Elec.  Healer  Co. 

simplex  Electrical  Co, 
Electric  Railways. 

Crocker-Wheeler  Company. 

General  Electric  Co, 

Sprague  Electric  Co. 

Westlnghouse  EL  A  Mfg.  Co, 
Electric  Sijsns. 

Federal  Electric  Company. 

Nat'l  Elec.  Improvement  Co. 
Electrical  and    mechan- 
ical Enffineers. 

Arnold  Elec.  Power  Stat.  Co, 

Badt  &Co,.  F,B, 

BIsseL.  G.  W. 

Flora.  E.  E. 

Humphrey,  Henry  H. 

Mott  A  Company.  J.  E. 

Pierce,  Richardson  A  Neller. 

Sargent  &  Lundy. 

Schott.  W,  H, 
Electrical  Instruments. 

Badt  A  Co.,  F,  B. 

Bunnell  Telegrap,  A  Elec.Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Illinois  Electric  Specialty  Co. 

Machado  A  Roller. 

Plgnolet.  L.  M. 

Sage&  Bro.,  P,  B. 

Stanley  Instrument  Co, 

Wagner  Electric  Mfg,  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Weslingbouse  El.  &  Mfg.  Co. 

Weston  Electrical  Inat.  Co. 

Wlllyoung.  Elmer  Q. 
Electro  -  Magrnet    Wind- 
ers. 

H.  Anderson, 


Electro -Platins   mach'y. 

Besly  ACo.,  Chas,  H, 

Crocker-Wheeler  Company. 

General  Electric  Co. 
ElCTa  tors- Conveyors. 

Jeffrey  Mfg.  Co. 
En^rines,  Oas. 

Lowell  Model  Co. 

Mletz,  A. 

Parsell  &  Weed, 
Engines,  (i^team. 

BaU  Engine  Co. 

Bayley  &  Sons  Co.,  W. 

Slurtevant  Co.,  B.  F. 

Whitehead  Company,  W,  W, 
Exh'st  t^team  Apparatus. 

American  District  Steam  Co. 

Evans,  Almiral  A  Co. 
Fan  Outfits. 

Central  Electric  Co. 

Crocker- Wheeler  Company. 

Dlehl  Manufacturing  Co. 

Edison  Mfg.  Co. 

General  Electric  Co, 

General  Inc.  Arc  Light  Co. 

HoUzer-Cabot  Elec.  Co. 

St.  Louis  Elec.  Supply  Co. 

Sprague  Electric  (Jo. 

SturtevantCo.,  B.  F. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  &  Mfg.  Co. 
Fibre. 

Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Files. 

Barnett  Co.,  G.  &  H. 
Fire  Alarm  Equipments. 

Bunnell  Telegrap.  A  Elec.Co. 
Fire  Extinguishers. 

Monarch  Fire  Appliance  Co, 
Fixtures.  Cras  and  Elec. 

Beardslee  Chandelier  Mfg.Co 
Flashers. 

Reynolds  Electric  Company. 
Flexible  Shafts. 

Stow  Mfg,  Co. 
Forges. 

Sturtevant  Co.,  B.  F, 
Fuses  and  Fuse  TVlre. 

Central  Electric  Co. 

Chicago  Fuse  Wire  &  Mfg.Co, 

D,  &  W.  Fuse  Company. 

Electric  Appliance  Co, 

Vomacka  &  Mazanek. 

Western  Elect.  Supply  Co. 

Western  Electric  Company. 
Gears. 

Besly  A  Co,,  Chas.  H. 
Oeneral  Elec.  Supplies. 

Austin  A  Co.,  M.  B. 

Bunnell  Telegraph.  AElec. Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

St,  Louis  Elec.  Supply  Co. 

Standard  Electric  Company. 

Western  Electric  Co, 

Western  Elect.  Supply  Oa. 
Glass  IV^ool. 

Glass  Wool  Mfg,  Company, 
Globes     and     Electrical 

Glass-ware. 

Century  Glass  Co. 

Phcenlx  Glass  Co. 

Western  Elect.  Supply  Co. 
Graphite  Specialties. 

Besly  A  Co.,  Chas.  H. 

Dixon  Crucible  Co.,  Jos. 

Holmes  Fibre-Grapblte  Co. 
Gravity  Clutch. 

Peterson  A  Co.,  John  L 
Heatine     and    Ventilat- 
ing; Apparatus. 

Sturtevant  Co..  B.  F. 
Holders,  Inc.  Lamps. 

Incandesent    Electric    Light 
Manipulator  Co. 
Inspection  &  Insurance. 

Hartford   Steam    Boiler   In- 
spection A  Insurance  Co. 
Institutes. 
Pratt  Institute. 
Rose  Polytechnic  Institute. 
Insulators  and  Insulat- 

injE  Materials. 

Akron  Smoking  Pipe  Co. 

Bunnell  Telegrap.  A  Elec.  Co. 

Central  Electric  Co. 

Chicago  Edlaon  Co. 

Electrical  Appliance  Co. 

(3eneral  Inc.  Arc  Light  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 


Kartavert  Mfg.  Co. 

Locke.  Fred  M- 

Mlca  Insulator  Co. 

Munsell  A  Co.,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Okonlte  Co.,  The. 

Phillips  Insulated  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Standard  Varnish  Works. 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Co. 

Western  Electric  Co. 

Western  Elect,  Supply  Co. 

Westlnghouse  El.  A  Mfg,  Co. 
Insulated  ITires  and  Ca- 
bles—9Ia£net  Wires. 

American   Electrical   Works. 

American  Steel  A  Wire  Co. 

Bunnell  Telegrap.  &  Elec.Co. 

Central  Electric  Co. 

Chicago  Insulated  Wire  Co. 

Crescent  Ins.  Wire  AGbl.  Co, 

Electric  Appliance  Co. 

General  Electric  Co, 

Hazard  Manufacturing  Co. 

Indiana  Rub,  A  Ins.  Wire  Co. 

India  Rubber  A  Gutta  Percha 
Insulating  Co, 

Kellogg  Switch.  A  Sup.  Co. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Okonlte  Co..  The. 

Phillips,  Eugene  F. 

Phillips  Insulated  Wire  Co, 

Roebllng's  Sons  Co.  J.  A. 

Safety  Ins.  W^re  &  Cable  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C,  Co. 

Western  Elec.  Supply  Co. 

Western  Electric  Company, 
Junction  Boxes. 

Bossert  Elect.  Const.  Co. 

General  Inc.  Arc  Light  Co. 
I^amps,  Arc. 

Adams- bagnall  Elec.  Co. 

Austin  A  Co.,  M.  B, 

Central  Electric  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Lt.  Co. 

Gregory  Electric  Co. 

Lea  Elec.  Mfg.Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Iiamps.  Incandescent. 

Central  Electric  Co. 

Chicago  Edison  Co, 

Colorado  Lamp  Co. 

Edison  Decorative  &  Minia- 
ture Lamp  Dept 

Electric  Appliance  Co. 

Fostorla  Incan.  Lamp  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

General  Inc.  Lamp  Co, 

Royal  Incan.  Lamp  Co, 

Sawyer-Man  Elec.  Co. 

Shelbv  Electric  Co. 

Tri-Llght  Elec.  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  EL  A  Mfg.  Co. 
I^amps,  Inc.,  Adjusters. 

Inc.  El.  Lt.  Manipulator  Co. 
liamps,      Incandescent— 

Replacers  &  Cleaners. 

Inc.  El.  Lt.   Manipulator  Co. 
liightninj!;  Arresters. 

American  Elec.  Fuse  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Linemen's  Climbers. 

Anderson  A  Sons.  W.  H. 

Klein  A  Son,  Matnlas, 
Slacrnet  Wires. 

(See  Insulated  Wires.) 
Aleclianical  Uesicner. 

Floni.  K.  E. 
Mechanical  Draft. 

SturtevantCo.,  B.  F. 
Meters. 

Diamond  Meter  Co. 

Ft.  Wayne  Elec.  Wks,,  Inc. 

Gdnerallnc.  Arc  Light  Co. 
Mica. 

Munsell  &  Co.,  Eugene. 
Mining  Apparatus,  Elec. 

Crocker-^vheeler  Company. 

General  Electric  Co. 

Jeffrey  Mfg.  Co. 

Westlnghouse  El.  Be  Mfg.  Ca 
Motors.  (See  Dynamos    and 

Motors), 


Nippers  and  Pliers. 

Klein  &  Son,  Mathlas. 
Packing. 

Besly  ACo.,  Chas.  H. 
Patent  Attorneys. 

Johnston,  Thomas  J. 

Phosphor  Bronze. 

Besly  &  Co.,  Chas.  H. 

Phosphor  BronzeSm.Co.,Lld. 
Platinum     Bought     and 

Sold. 

Baker  A  Company. 

Gt.West.Sm.and  Refining  Co. 
Poles  and  Ties. 

Beidler  &  Co.,  Francis. 

Berthold  &  Jennings. 

Carney  Brothers  Company. 

Fowler,  John  H. 

Fulmer  Lumber  Co.,  D.  M. 

Holcomb-  Lobb  Co. 

Lindsley  Bros.  Co. 

Maltby  Lumber  Co. 

Meredith  Cedar  Co.,  J.  P. 

Morse  Cedar  Co. 

Naugle  Tie  Co.,  E.  E. 

Pernzo  &  Sons. 

Plttjburg  A  L.  S.  Iron  Co. 

Porter  Cedar  Company. 

Standard  Pole  A  Tie  Co. 

Sterling  &  Son,  W.  C. 

Torrey  Cedar  (io. 

Valentine-Clark  Co.,  The. 

Worcester  Co.,  C.  H. 
Polish  (Metal). 

Hoffman,  Q.  W. 
Porcelain. 

Akron  Smoking  Pipe  Co. 
Poiver  Transmission 

Machinery. 

Jeffrey  Mfg.  Co, 

Smith  Co,,  S.  Morgan. 

Stilwell-Blerce  Smith- Valle. 
PuUeys. 

smith  Co.,  S.  Morgan. 

StUwell-BIerce  Smlth-Valle. 
Pulley  Covering. 

Eclipse  Pulley  Covering  Co. 
Rail  Bonds. 

American  Steel  &  Wire  Co. 

Badt  ACo.,  F.  B, 
Rail  Joints. 

Continuous  Rail  Joint  Com- 
pany of  America, 
Refiners. 

Gt.West.Sm.and  Refining  Co. 
Refiectors. 

Amer.  Reflt,  &  Lighting  Co. 

Re -Win  ding— Repairs. 

Chicago  Edison  Co. 

Gregory  Electric  Co, 

llL  Elec'l  Mfg.  Co. 

Schureman  &  Hayden. 
Rheostats. 

Badt  A  Co.,  F.  B. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co, 

Gen'l  Inc.  Arc  Lt.  Co. 

Sage  &  Bro.,  F,  B, 

Westlnghouse  EL  &  Mfg.  Co, 
Rosettes. 

Pass  A  Seymour. 

Second-Hand  Mach'y. 

Gregory  Electric  Co. 
Illinois  Maintenance  Co. 
Matthews  &  Bro.,  W.  N. 
Rose  Electric  Company. 
Schoonmaker  Co.,  A.  G. 
Scnureman  &  Hayden. 
Stewart  Ei.  Eng,  Co..  John  A. 
Walsh's  Sons  &  Co, 
Whitehead  Company,  W.   W. 
Wlckes  Bros. 
Shades. 
Amer.  Reflt.  &  Lighting  Co. 

Speaking   Tubes. 

Central  Electric  Co. 
Edwards  &  Company. 
Electric  Appliance  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Speed  Indicators. 

Besly  A  Co.,  Chas.  H. 
Queen  A  Co. 

Weston  Electrical  Inst.  Co. 
Springs. 
American  Steel  A  Wire  (3o. 

Steel  Boxes. 

Bossert  Elec.  Const.  Co. 
Stokers. 

Duluth  Stoker  Co. 
Green  Engineering  Co. 


Storage  Batteries. 

American  Battery  Co. 
Electric  Storage  Battery  Co. 
United  States  Accumulat.  Co. 

Tapes,  Insulating. 

American  Electrical  Works. 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
Electric  Appliance  Co. 
New  York  Insulated  WlreCo. 
Okonlte  Co.,  The. 
Simplex  Electrical  Co. 
Western  Electric  Co. 
Western  Elec,  Supply  Co. 

Telegraphic  Supplies. 

Bunnell  Telegraph.  AElec.Co. 

Telephones,  Telephone 
Material  and  Switch- 
boards. 

Acme  Pay  Station  Co. 
American  El.  Telephone  Co. 
Bunnell  Telegraph.  AElec.Co. 
Central  Electric  Co. 
Central  Tele.  A  Elec,  Co. 
Chicago  Pay  Station  Co. 
Colt,  Henry  A. 

Columbia  Telephone  Mfg.  Co. 
Continental  Tel.  Const.  Co. 
Ericsson  Telephone  Co. 
Eureka  Electric  Company, 
International  Tel.  Mfg.  Co. 
Kellogg  Switchb.  A  Sup,  Co. 
Kokomo  Tel,  A  EL  Mfg.  Co. 
Metropolitan  TeL  A  Elec,  Co, 
Moon  Mfg.  Co.,  The, 
R,  I.  Telephone  A  Elec,  Co. 
St.  Loulo  Elec,  Supply  Co. 
Spencer  Electrical  Co, 
Sterling  Electric  Co. 
Stromberg-Carlson  Tel.  M.  Co. 
Telephone  Co.  of  Amer., The. 
Western  Electric  Co. 
Western  Elec.  Supply  Co, 

Telephone  Service. 

Chicago  Telephone  Co. 

Tools. 

Anderson  A  Sons,  W.  H. 
Dicke  Tool  Company. 
Klein  A  Son,  Mathlas. 
Norton  Tool  Company,  The. 

Transformers. 

Central  Electric  Company. 
Crocker-Wheeler  Company. 
Ft,  Wayne  Elec.  Works,  Inc. 
General  Electric  Co. 
Gregory  Electric  Co. 
Moloney  Electric  Company. 
Standard  Electric  Company, 
Vlndex  Electric  Company. 
Wagner  Electric  Mfg.  Co, 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Trucks,  Electric  Car. 

General  Electric  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Turbine  Water  Wlieels 

Leffel  A  Co.,  Jas. 
Smith  Co.,  S.  Morgan, 
Stilwell-Blerce    Smlth-Valle 
Varnishes. 
Standard  Varnish  Works, 
Sterling  Varnish  Co, 

Vulcanized  Fibre. 

Vulcanized  Fibre  Co. 

Wires,  Copper. 

American  Electrical  Works. 
American  Steel  A  Wire  Co, 
Central  Electric  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Hazard  Manufacturing  Co. 
National  India  Rubber  Co. 
Okonlte  Co..  The. 
PhlUips  Insulated  Wire  Co. 
Roebllng's  Sons  Co.,  J.  A. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Western  Electric  Company. 

Wire.  Bare. 

American  Steel  A  Wire  Go. 
Besly  A  Co.,  Chas.  H. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Okonlte  Co.,  The. 
Phillips  Insulated  Wire  Co. 
Roebllng's  Sons  Co.,  J.  A. 
Standard  Underground  C.  Co. 
Western  Electric  Co. 
Western  Electrical  Sup.  Co. 
lUlay  Outfits. 
Wlllyoung,  Elmer  G. 
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CARBON3         OARBOIMS         CARBOIM3 


The  "Electra" 

Carbons  are  the 

recognized 

standard 

all  the 

world  over. 


!|i^ir^-; '        FOR  ENCLOSED  LONG^BURNING  ARg'IAMPS;"^  .t^^^^^ 


There  are  no 
Carbons  better 

than  the 
"Electra"  and 

none 
*just  as  good." 


H.  C.  Fan  Motors 


ALWAYS 


DURABLE, 

EFFICIENT, 

GRATIFYING. 

SEND  FOR  DESCRIPTIVE  BULLETIN  AND  PRICE  SHEET. 

THE  HOLTZER-GABOT  ELECTRIC  CO., 


NEW  YORK  office: 
14.3  LIBERTY  STREET. 


397  Dearborn  Street, 
CHICAGO,  ILL. 


factory: 
brookline,  mass. 


P.&S.FUSELESS  ROSETTES 


^igj^N*>*'*3' 


Good  Design 
Good  Worl^niansfiip 
Good  Material. 


POR 
250  VOLTS. 

Write  and  Secure 
Our  Prices. 


\py    Kit-  m.^:  h^ 


NEW  YORK. 


PASS  &  SEYMOUR,  inc. 


CnlCAGO. 

BOSTON. 

CINCINNATI. 

SAN  FRANCISCO. 


SOLVAY,  N.  Y. 


WE  INVITE 
INVESTIGATION 


OF  THE 

VARIOUS 

CLASSES 

AND 

TYPES 

OF 

Arc 
Lamp 

MANUFAC 
TURED 
BY    US. 


AND  YOU 
WILL  BE 

Convinced 

OF  THEIR 

Superiority 

FOR 

STREET, 

STORE 

AND 

FACTORY 

LIGHTING. 


Coastant  Current  Series  Long-Burniog  Arc  Lamp. 
WRITE     FOR    BULLETIN    7008. 


Western  Electric  Company, 

CHICAGO.      SAIN!  LOUIS.      PHILADELPHIA.      NEW  YORK, 


WESTERN    ELECTRICTAN 
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READY    FOR    DISTRIBUTION 
Arnold  Bulletins  No.  5  and  No.  6 


Fdlll^'fltl     Mr*       '^     describes   the  track  work  of  the  Lansing  (Mich.),  St.  Johns  &  St.  Louis 

*  Railway.      The    complete    engineering   and  construction    work  of    this  entire 

road  is  being  carried  out  by  the  Arnold  Electric  Power  Station  Company. 

F^llll^'fin  ISIrfc  /\  describes  the  power  plant  and  electrical  equipment  of  the  Grand  Rapids 
DUIICLIII  jyU.  U  (Mich.),  Holland  &  Lake  Michigan  Rapid  Railway.  The  power  plant 
for  this  road  was  designed  and  built  complete  by  the  Arnold  Electric  Power  Station  Company. 

IF  YOU  ARE   INTERESTED    IN    ELECTRIC    RAILROADS,  YOU  WILL 
WANT  THESE  BULLETINS,  WHICH  WE  SEND  FREE  ON  REQUEST 


Arnold  Electric  Power  Station  Co., 

ENGINEERS,  CONTRACTORS,  DESIGNERS  AND  BUILDERS  OF  COMPLETE 
ELECTRIC   RAILWAY.   LIGHTING  AND   POWER   INSTALLATIONS. 

'^%"r„sH%Tr=  Marquette  BIdg.,  CHICAGO. 
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THE  GENERAL  ELECTRIC  COMPANY 


QUICK  SHIPMENTS 
OF  STANDARD  SWITCHBOARDS 

For  Small  Continuous  Current  Plants. 


Bulletin  No.  4252. 


GENERAL  OFFICES:    SCHENECTADY,  N.  Y. 

CHICAGO   OFFICE:  Monadnock  Block.  Sales  Offices  in  all  Large  Cities. 
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WESTERN    ELECTRiaAN 


"WHEREVER  YOU  STICK  THE 
LAMP  IT  LIGHTS." 


TT 


ELBLIGHT    SYSTEM 


DECORATIONS  FOR  THE  NATIONAL  ELECTRIC  LIGHT  ASSOCIATION  CONVEN- 
TION AT  CINCINNATI,  OHIO,  WERE  MADE  WITH  ELBLIGHT  SYSTEM. 


^ 


NATIONAL  ELECTRIC  IMPROVEMENT  COMPANY 


114  WEST  THIRTY-SECOND  STREET, 


NEW   YORK. 


WESTERN     ELECTRICIAN 
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THE  BIG  CARBON  FACTORY 


"NOT  IN  THE  TRUST. ' 


A  CARLOAD  OF  ELECTRIC  LIGHT  CARBONS  EVERY  DAY. 


>N 


WE    MAKE    ELECTRIC    LIGHT    CARBONS    AND 
CARBON  SPECIALTIES  OF  EVERY  DESCRIPTION. 


^ 


Our  Electric  Light  Carbons  are  perfectly  made,  smooth 
burners,  long  lived,  give  a  pure  white  light  and  much  greater 
volume  with  a  given  amount  of  current  than  any  other  brand. 

WE  ARE  THE  ONLY  CONCERN  NOT  IN  THE  CARBON 
TRUST  MAKING  MOULDED  SERIES  OPEN  ARC  CARBONS. 

We  carry  a  large  stock  and  fill  orders  promptly.     Allow  us  to 
figure  on  your  next  Carbon  order;  we  can  interest  you. 

THE  CONSUMERS  CARBON  CO., 


W.  H.  SCHOTT, 

1220-21  ManQuette  BIdg.,    Chicago, 

General  Agent  for  the  slates  of 
Illinois,  Indiana,  Wisconsin,  Micliigan,  Iowa, 
Missouri,  Minnesota,  Kansas  and  Nebraska. 


LANCASTER,  OHIO,  U.  S.  A. 
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TRADE  MARK 

THE  STANDARD  FOR  RUBBER  INSULATION 


TKeCcixtre  of  Attractioa 


Ma/)'i^.j^av:3S/i^ceaU'y^<3/. 
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ROYAL' 


IS  AN  ENTIRELY 

New  Lamp 

Under    NEWLY    reorganized    management    and 
manufactured    by    NEW  factory    methods. 

IMOTIOE 


The  old  "Royal"    was    not    a    uniform    product.     Sometimes  it  was  fair  and 
sometimes  it  was  ROT well,  it  wasn't  good. 

The  NEW     ROYAL   is  uniform  in    appearance    and   quality  and  they  will 
all  look  like  the   cut. 


DEALERS    and    CONTRACTORS    write    us   about    the    ''  NEW 
ROYAL"    for    we    want   to    establish  NEW    AGENCIES. 


THE  ROYAL  INCANDESCENT  LAMP  GO 

CLEVELAND,  O. 

P.  S.-YOU    DON'T    KNOW   YET   WHAT   OUR    PRICE    IS! 
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LISTEN!! 

Why  pay  tKe  chea.p  glai.ss  indt,ker  four  cents  every 
month  when  by  paying  us  five  cents  it  is  only  necessa,ry 
to  pa.y  every  other  month  ? 

Why  pa.y  the  chea,p  glass  maker  four  cents  a.nd  the 
ca-rbon  ma-ker  twenty-five  w^hen  by  paying  us  five  cents 
you  pa.y  the  carbon  ma.n.  only  seventeerv  ? 

Think  it  over.    "Why  is  this?"  you  ask. 

For  the  simple  rea,son  tha.t  in.  the  production  of 
inner  globes  30  to  40  per  cent  of  the  gross  product  of  the 
best  blow^ers  contains  one  or  the  other  of  the  follow^ing 
defects:  Water  lines  and  spots,  non-uniformity  of  thick- 
ness, non-uniformity  of  color,  defective  "  gathering," 
untrue  grinding,  poor  alignment  of  seats,  etc.,  etc. 
When  you  buy  cheap  goods  you  get  this  30  to  40  %;  when  you  buy  ours 

YOU  DON'T. 

In  addition  we  have  spent  ac  fortune  in  experimenting  on  glass  for 
high  hea.t  purposes  a.nd  we  know  how  to  make  it.  Therefore  we  are 
specialists  in  this  line  of  glass.  We  do  not  a.ttempt  to  n\ake  everything 
on  egvrth.  but  what  we  do  nva^ke  we  MAKE  RIGHT.  Send  for  our 
late  catalogue. 


ALSO  ^®  ha.ve  recently  ma.de  extensive  invest- 
n\ent  in  the  re-equipment  and  management  of  our 
lamp  works.  We  are  to-day  offering  the  New  Type 
"Fostoria"  lan\p,  which  ha.s  no  superior  either  elec- 
trica-Uy  or  mecha.nic2wlly.  Our  gua.rantees  on  life, 
unifornnity  of  selection,  efficiency  a.nd  candle  power 
maintenance  a.re  absolute. 

Bear  this  in  nrvind  a,nd  get  our  quota.tion.  And 
remember  that  for  fair,  honest  treatment,  you  are 
alw^a.ys  safe  in  the    hands   of 

The  Fostoria  Inoandescent  Lamp  Co. 


MAIN 
OFFICE: 


CLEVELAND,  OHIO. 

LAMP    AND    CLASS    WORKS,    FOSTORIA,    OHIO. 
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inches  over  all. 
Solid  cast  Brass 
Case -Any  finish. 

.B.AU3TINaCo- 

58   VV.VAN  BUREN  ST. 

@ICAGO. 
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The  Only  Correspondence  School 

Whose   Examination  Credits   are  Accepted 
by  a  Resident  Tectinical  Scitoolm 


INSTITUTE    OP   TECHNOL-OGY 
CHICAGO. 


Correspondence  Work, 
Believing  that  the  work  of  education  in  technical  subjects  by  means  of 
correspondence  may  be  made  eKicient  and    helpful  beyond  what  has  hitherto  been 
accomplished,  arrangements  have  been  made  so  that  the    professors  and  instructors    of 
engineering  of  the  faculty  of  the  Armour  Institute  of  Technology  will  constitute  a 
board  of  instruction,  revision  and  examination  for  the  American  School  of  Correspondence, 
and  will   have  at  their  disposaj  all  results    and  instrumentalities  of  laboratory  and 
e'(perinicntal  work.      The    aim  is  to  make  the  work  of   correspondence    co-ordinate 
with   the  work    of    the  shops  and  laboratories.      The  work  done    by  the  students  by 
correspondence  in  accordance  with  this  standard  will,  therefore,  be    duly  accepted  and 
credited  at  the  Armour  institute  of  Technology,  when  students  desire  to  complete 
their  course  by  actual  residence    here.      The  instruction    papers  and    methods  of  the 
American  School  of  Correspondence  have  been  examined  by  the  members  oi  our 
faculty  above  mentioned  and  have  been  approved.     We  co-operate  to  conduct  this 
educational     enterprise    by    correspondence,     in    the    hope    that    wage    earners 
and  aspiring  students  of  all  ages  may  have  the  results  of  the  latest  and  completeat 
laboratory  work  and  experimentation  in  the  Armour  Institute  of   Technology.     It  is 
hoped  confidently  that  many  students  may  be  led  to  avail  themselves  of  the 
opportunities  offered  by  day  and  night  at  the  Armour  Institute  of  Technology  itself, 
which  is  constantly  increasing  its  excellent  endowment  in  buildings  and  rich 
equipment  for  resident  study.     For  the    reason  that  examination  papers  will  be  re- 
viewed and  corrected  by  members  of  the  faculty  of  the  A'mour  Institute  of  Technology, 
full  credit,  as  above  stated,  will  be  given   here  for  work  done  according  to  this 
arrangement  with  the  American  School  of  Co'respondence 


Presldenti. 


'  I  'HIS  arrangement  with  the  Armour  Institute  of  Technology  is  the 
highest  endorsement  ever  given  a  correspondence  school.  The  ap- 
proval of  its  instruction  papers  and  methods,  the  co-operation  of  the 
Armour  Institute  and  the  fact  that  Dr.  Gunsaulus,  President  of  the  Armour 
Institute,  is  also  head  of  the  Advisory  Board  of  the  American  School, 
show  that  American  School  students  receive  the  very  best  instruction  pos- 
sible by  correspondence.  They  make  rapid  progress  in  their  studies 
because  the  instruction  is  plain  and  up-to-date  and  is  conducted  by 
regular  teachers  in  engineering  schools.  The  American  School  teaches 
engineering  only.  Its  students  are  firemen,  engineers,  electricians  and 
young  men  ambitious  to  succeed.  Since  enrolling  in  the  school,  many 
students  have  passed  examinations  for  licenses,  and  have  secured  better 
positions,  shorter  hours  and  higher  pay.  Other  students,  as  a  result  of 
their  studies,  have  fitted  themselves  for  work  entirely  different  from  that 
in  which  they  were  engaged  when  they  enrolled.  The  school  not  only 
qualifies  men  for  better  positions,  but  helps  students  obtain  them,  and, 
through  its  Special  Inquiry  Department,  answers  practical  engineering 
problems  connected  with  their  daily  work. 

Students   desiring    to   continue  their  studies  at  the  Armour  Institute 
will  receive  full  credit  for  examinations  passed  in  the  American  School. 

A    FEW 

Free    Scltolarsltips 

in  Mechanical,  Electrical.  Steam,  Textile  Engineering;  Heating,  Ventilation  and  Plumbing — 
each  course  including  Mechanical  Drawing — will  be  awarded  to  properly  recommended 
young  men.  Application  should  be  made  immediately  as  the  number  is  limited.  Tuition 
is  absolutely   free,  the  only  expense  being  the  actual  cost  of  instruction  papers  and  postage. 


Furthet*  information  and  targe  iliustratGd  ifand'ttooii  descriiaing  courses,  metitods  and  regular   terms  wiii 
i»e  sent  on  retfuest  to  any  reader  mentioning  tlie  WESTERN  ELEGTRIGtANm 

AMERiCAN    SCHOOL     OF    CORRESPONDENCE, 

(Chartered  by  the   Commonwealth  of  ^Massachusetts) 

Boston w  Massm,  l/«  Sm  Am 


TRIUMPH  GENERATORS  AND  MOTORS 


ARE    MADE 

IN  ALL  TYPES 
FOR  ALL  VOLTAGES 
IN  ALL  SIZES 
FOR  ALL  APPLIANCES 

AND    THEY    ARE 

EFFICIENT 

DURABLE 

COMPACT 


DIRECT 
CONNECTED 
OR 
BELTED. 


GENERATORS 
K.W.   to  500  K.W. 

MOTORS 
I   H.P.  to  500  H.P. 


Send  for  Bulletin  "A.' 


Two  300  K.  \V.  Direct  Connected,  third  one  now  being  installed. 


TRIUMPH  ELECTRIC  CO. 

NEW    YORK    OFFICE:    39    CORTLANDT    ST, 


MAIN  OFFICE 
AND  WORKS : 


CINCINNATI,  C 

^RANCHES    INIALL    LEADINCICITIES. 
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THREE  LIGHTS  IN  ONE  LAMP. 
TURNS     DOWN     LIKE     GAS. 


You  turn  socket  key^NOT  lamp. 
First  turn  gives  2  C.  P.,  Second, 
8  C.  P.,  third,  16  C.  P.  Saves 
50  to  75  per  cent,  each  turn,  ac- 
cording to  light  desired. 

NOTE-IT  SAVES  CURRENT 
AT  EVERY  TURN. 


The  Tri-Light  Socket  resembles  in  appearance  the  ordi- 
nary incandescent  lamp  socket,  and  is  operated  by  turning 
the  switch  key  in  the  usual  manner.  At  each  turn  of  the 
socket  key  a  different  degree  of  light  is  obtained. 

This  is  accomplished  through  the  ingenious  construction 
of  the  socket  contacts  by  which  the  connections  of  the  lamp 
filaments  are  varied. 

Socket  is  same  size  and  shape  as  any  standard  socket. 
Can  be  used  on  any  fixture. 

Any  Edison  base  lamp  can  be  used  with  Tri-Light  Socket. 

Tri-Light  Lamps  fit  all  Edison  base  sockets,  one  filament 
only  being  lighted. 

Socket  costs  60  cents. 

8  or  16  C.  P.  Lamp  costs  40  cents. 

Will  pay  for  itself  in  ten  days  by  using  the  low  light. 

All  users  of  incandescent  lamps  will  find  the  Tri-Light 
the  "right  thing  in  the  right  place." 


TrI-Llght  Key  Socket  and  Lamp, 
Complete. 


Trl-Llght  Socket  and  Attachment  Plug. 
Made  with  Bdison,  Thomson- 
Houston  or  Westing- 
house  Base. 


TRI-LIGHT  ELECTRIC  CO.,  Birmingham,  ala. 
GHAS.  I.  HILLS,  GENERAL  SALES  AGENT,  26  CORTLANDT  STREET,  NEW  YORK. 

WESTERN  OFFICE:  190  SOUTH  DESPLAINES  ST.  (ELECTRICAL  BLDG.),  CHICAGO.  E.  A.  JENKINS,  Mgr. 

COMPLETE   STOCK   CARRIED  AT   CHICAGO  OFFICE. 


il< 


by 


Ji 


Jec-tri* 


I     Supply^    Dealers. 
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You  hear  of  DEAKBOKSI  COUPOVND  everywhere.    You  know  there  Is  over  ten  thousand  times  more  UEARBOKIV    COtlPOCNO  used  than  an,  other  preparation  on  the  market 

ALSO,    THE    COMPANY    IS    A    THOUSAND    TIMES    LARGER. 

Its  support, 


Its  advertising, 

Its  laboratories,  

Its  engineering,  as  well  as  its  Chemistry  backing,  is  tremendous. 


GIVE   THE   DEARBORN   A    TRIAL. 

WRITE  THE  COMPANY    ON  WATER  ANALYSIS. 


DZSARBORN    DRUG    AND     CREIXIICAIm    ITITORKS. 


CHICAGO 
-34  Rtalto  BIilK.,  Tel.  Harrison  Nos.  3930  and  3931 . 

PITTSBUKG.  ST.  LOUIS.  ST.  PAUL. 

A.  W.  Crouch.  P.  Eardley.  T.  S.  P.  Hayes. 


WM.  H.  EDGAR,  President. 


ATLANTA,  GA. 
C.  H.  Everett, 


DENVER. 
G.  E,  Talcott. 


SAN  PRANCISCO. 
W.  A.  Kenney. 


NEW  YORK:    ISO  Liberty  Street. 

Wm.  B.  McVlcker. 

HONOLULU.  H.  I. 

E.  C.  Brown. 


For  Porcelain  or  Clay  In* 
•ulatlng  Specialties,  such  aa 
Bushings,  Knobs  or  Cleats, 
Address, 

THE  AKRON  SMOKING  PIPE  CO., 

MOCADORE.  OHIO 


Electric  Seating  Apparatos. 

SENS  FOR  64-PAGE  CATALOGUE. 

"UNIT"  ENAMELED  RHEOSTATS 

The  Simplex  Electrical  Co., 

Cambridgeport,    Mass. 
CHICAao.    Monadnock    Block. 


BINDERS 

FOR  THE 

Men  EkiridaA 

$1.00  Each. 

ELEmiMPiiB.[:o., 

CHICAGO. 


FORMCMLY    KNOWN     AS      KDISON-LALANDC 


EDISON     PRIMARY    BATTERIES. 

DN-LALANDI 


fOn    GA>    CNQINKB. 
SLOT      MACHINCa, 
AUTOMOBILCa 
RAILMOftO    SIONALS, 
CnOSSINQ    BCLLB, 
■  WALL   MOTORS, 
■TO. 


CONSTANT     OURHKNT 
NO    LOCAL   ACTION, 

WILL  NOT  rncczc, 

LIQUIP    TIQHT 
CKLLS    FOR 
PORTARLC 

•renn. 


FULL    DESCRIPTION    IN    BOOKLET    NO.   4- 

EDISON    MANUFACTURING    COMPANY, 


AOTORY.   ORANGE,  NKW  JCRSET.  U.  S.  A. 

CHIOAQO   OrFICE.   1««WAI 


HEW  TORN  OFFICE,  BS  CHAMBERS  BTRKBT. 


RESIN    SOLDER 

IN    ANY    QUANTITIES. 

WRITE    FOR    PRICES. 

KELLOGG  SWITCHBOARD  &  SUPPLY  CO.,  229  So.  Green  St. 

CHiCACOi 

BB.\NCH  OPPICES: 
Eastern  District,  Keystone  Telepbone  Building,  Philadelphia,  Pa. 
Middle  District,  Electric  Building,  Cleveland,  Ohio. 


•1l^f*:S4f4W*^***^f^^it^f*4l^filf«f4f*^l^f*4i0^^^ 


TEST    IKSTRUMEIVTS. 

Portable  Seta  for  Resistance,  Faults, 
Etc. 

Portable  Sets  for  Insulation  and 
Capacity. 

Galvanometers,  Bridges,  Condens- 
ers, Photometers,  Etc.,  Etc. 

II  Catalogues  in  print,  4c  in  stamps. 

ELMER  G.  WILLY0UN6, 97-99  Frankfort 


X-RAIT  APPARATrS. 

Coils  and  X-Ray  Machines  for  Bat- 
tery and  Power  Circuits — Direct 
or  Alternating  —  Permanent  or 
Portable — 4  inches  to  i8  inches. 

We  control  patents  and  are  toke 
makers  of  the 

Caldwell  Liquid  Interrupter. 

Cunningham  Mercury  Jet  Interrupter. 

Caldwell  Stereoscopic  Fluoroscope. 

Send  for  Catalogue  No.  507 
10c  in  stamps. 


St., 


MOLONEY 
TRANSFORMERS 


HAVE  NO  EQUAL. 


PRATT  INSTITUTE 

BROOKLYN,  N.  Y. 

TWO- YEAR  COURSES  IN 

APPLIED  ELECTRICITY 

AND  IN 

STEAM  AND  MACHINE  DESIGN 

Write  for  Catalogue  and  Particulars. 


RHEOSTATS 

AND 

ELECTRIC    CONTROLLINC    DEVICES 

OF    EVERY    DESCRIPTION. 

THE  CUTLER-HAMMER  MFG.  CO. 


AGENTS : 

STURTEVANT  ENGINEERING  CO.,  LONDON.  ENG. 
KILBOURNE  &  CLARK  CO..  SEATTLE,  WASH. 


IHAIN  OFFICES  AND  FACTORY:  BRANCH  OFFICKS: 

MILWAUKEE.  NEW  YORK-CHICACO. 


DO  YOU  KIMONA/ 

the  importance  of  magnetically  floating  the 
moving  parts  of  a  meter? 

Send  for  description  and  book  full  of  good  information  "ABOUT  METERS." 


I — im 


STANLEY  INSTRUMENT  COMPANY, 

General  Sales  Office,  158  Broadway,   New  York,  N.  Y. 
Paoifi9  Coast  Agrency,  33  New  Montgomery  St.,  San  Franciaoo,  Cal. 


ik 
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readliiK  ihc  signs  of  the  times 
win  ben  proHtablc occupation 
air.  Manager,  Tor  your  spare  momcnlH 

they  will  lell  you 

10  buy  Packard  Mark  VI  transformers 

not  because  we  sell  tbom 

though  to  our  mind 

not  a  Itad  reason  that. 

but  because  it  Is  economical  and 

prolltable  for  you 

to  Install  them 

and  |>osslble  for  u-s  to  guarantee  them 

write  for  the  booklet 


ELECTRIC  APPLIANCE  COMPANY.  ELECTRICAL  SUPPLIES,  AND  SELLING 
THE  BEST  TRANSFORMER  MADE.     92494W.  VAN  BURE  N  ST. ,  CHICAGO 


IF  YOU  REQUIRE 

PENETRATION  WITH  DEFINITION 

in  your 

X=RAY  WORK 

Get  a  QE  Tube. 

Has  an  Initial  High  Vacuum  securing  Strong 
Penetration,  Has  a  Self  Adjuster  to  vacuum  re- 
taining Perfect  Definition. 

Miniature  Incandescent  Lamfs 

and  Sockets. 

Deiua7-  Bulbs  for  Liquid  Air, 

Write  for  Price  list  No.  5088. 


EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

General  Electric  Company,  Harrison,  N.  J. 


SOFT 
GREEN 


MICA 


A     VERV     SOFT     HICA     FOR      COnnUTATOR     INSULATION. 

We  are  the  original  and  largest  importers  of  this  quality  and  have  direct 
connection  for  our  supply.  If  you  have  not  used  this  quality  let  us  send 
you  a  sample  order.     Prices  lowest  in  the  market,     j^^  OTHER   OUILITIES. 

KVGENE    MUNSGLIi    &    COMPANY, 

CHICAGO    &    NEW  YORK. 


VOLT-AMMETERS, 

POCKET  SIZE. 

iFor  Testing  Batteries  and  Batterj 
ICIrcaltB,  Locating  Faults,  Ground!, 

RELIABLE.       ACCnBATK. 
Send  for  Circular. 
L.  M.  PICNOLET. 

78-80  CorUandl  St.,  NEW  YORK.  N.  Y. 


r.  B.  BAOT. 


F.  B.  BADT  &.  CO. 

CONSULTING   ENGINEERS   AND    EXPERTS, 
1604  Monadnock  Block, 


TKLIPHONC  HAnnrsoN  745. 


CHICAGO. 


>1ERCE.  Richardson  &  Neiler 


Consulting:  and  Designing  Engineers. 


R.   FI.   PlKRCE. 

R.  E.  Richardson-. 
S.  G.  Neiler. 


MANHATTAN  BUILDING. 
CHICAGO. 


J.E.MOTT&CO. 

UUNTINtJTON,  IND. — RIAKION,  IND. 

CONTRACTORS 

CON8IILTINQ,     MK(  n.\NI(  AL     AND     ELECTHlrAI, 

ENGINEERS 

Estimates    Fuhnisuku    on    All    Kinds    of 
ELECTRICAL  CONSTRUCTION. 

Electric  Railways  Built  by  us: 

For  the  Mllwunket:,  Racine  <t  Kenosha 
Electric  Ry.  Co..  froui  South  Milwaukee  to 
Kenosha.  '24  miles. 

For  the  Chicago  A  Milwaukee  Electric  Ry. 
Co. .from  WauktKan  to  N.  Evanston.26  miles. 

For  the  Ft.  Wayne  (Ind.l  Southwestern 
Traction  Co.,  from  Kl.  Wayne  to  \Vabasb, 
46  miles. 

We  have  been  awarded  the  contract  for  the 
consiriirtion  of  40  niHi-s  of  rullwav  out  of 
IJDV.T.  ii.'l..  r.»rth..-|)L'l.  li.-n'l  Kk'C.  R'v  Co. 


WANTED 


You  Who  are  Troubled  with  Sparking  and  Cutting  of  Commutatorx  to  Use 

The  only  article  tliat  will  PREVENT  SPARKING. 
Will  ktup  tlie  commutator  In  good  condition  and 
PREVENT  CUTTING. 

Absolutely  will  Mot  Gum 
The  Brushes  ... 

It  win  put  that  liigh  gloss  on  the  commutator  you 
huvo  BO  long  sought  al'tei'. 

K.  Mclennan  &  go., 

'ole  Maiiufacturerfl, 
909  Title  antlTiustBldg..  CHICAGO,  ILL. 


SO  Cis,  per  Stick.    $S,00  per  Doxen. 

For  Sale  by  all  Supply  Houses,  or 
FREE,  Sample  Stick. 


"YOU  PRESS  THE  BUTTON, 


F9  IM 


AMERICAN  ELECTRICAL  HEATER  CO. 

Manufacturers  Electric  Heating  Appliances, 
Write  for  cataloguo.  I  93- 1 97  River  St,     DETROIT    MICH 


The  Bossert  Electric  Construction  Go. 

—  manufactt'7'irs  of 

STEEIi  OrTL.ET  AND  JCIVCTIOX  BOXES, 
(SWITCHBOARDS,   PAKEIi    BOARDS.    SW^ITCHKS,  ETC. 


THE  OHMMETER 

DOES  THE  REST." 

I  You  can  find  your  circuit  troubles  In  a  moment 
with  our  direct  reading  ohmmeter.  Ask  your 
supply  house  for  it,  or  write  for  information  to 

ILLINOIS  ELECTRIC  SPECIALTY  COMP'Y. 

TACOMA  BUILDING    CHICAGO. 


AMERICAN"  SHr 

ARE  THE  BEST.    Send  lor  descriptive  Circular. 
Absolutely  Non-Infringing. 
Protection  Guaranteed. 

AMERICAN  BATTERY  CO., 

CET'O  i>89.         171  S.  Clinton  St.,  Chicago,  III, 


Long  Distance  Phone  Central  2448. 

W.   H.   SCHOTT, 

ENGINEER  AND  CONTRACTOR, 

Specialties:  1220-21  Marquette  Building, 

Central  Station  Heating  Plants, 


Water  Works  Steam  Plants, 
Electric  Light,  Gas  and 
Street  Railway  Plants. 


CHICAGO. 


The  STAR  SOLDERING  STICK. 


The  Best  is  Aluays  Good  £iinu};h. 

Always   ready.       Non-corrosive.      Convenient. 
Saves  time.    Wakes  the  soMer  stick. 

Supply  dealers  sell  them.    Write  for  free  samples. 

We  make  the  famous  Crolius  ComnnitJitor  com- 
pound;  eliminates  .s|iarkinK  and  all 
commutator  troubles. 

E.   R.  CROLIUS  &  SON, 

Manufacturers, 
6421  Parnell  Ave.,     -     Chicago,  III. 


"THE  ONLY  PER.FECT  GRAVITY  CLUTCH." 

The  Improved 

KNUTSON 
GRAVITY     CLUTCH. 

A  Few   of  Its  Good  Points : 

Can  be  taken  out  and  put  In  place  in  lamp 

without  tearing  lamp  to  pieois. 
Has  only  one  pivotal  hinge. 
Has  a  sure  grip  and  a  sensitive  feed. 
Has  absolutely  no  Inst  motion.      Will  not 

pit  a  rod.      Will   pick   up  to  full   arc 

instantly  after  feeding. 

■WRITE    FOR    S.\M1'I.F., 

JOHN  L.  PETERSON   6.  CO.. 

Successors  to  A,  W    Kni-tson  .V  Co, 

BR-ASS  FOUNDER.S  AND    FINISHER.S. 

1076  East  Mairv  St.  GsLlesburg,  III. 


Green  Traveling  Link  Chain  Grate 


The  Green  Traveling  Ijnk  Grate 


GREEN  ENCINEERINC  CO. 


Get  our  Complete   Catalogue 


CHICAGO,  ILL. 


May  24.  igoi 
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FRANK  n.  PHILLPIS,  PncaiOCftT. 
C.  H.  WAGENSCIL,  TKEASunen. 


CUQENr  P.  PHILLIPS, 
General  Manaqcr. 


C.  POWLMND  PHILLIPS,  VlOC<Ptll«. 

«.  n.  acmiiGTON,  JR.,  geo. 


AMERICAN  ELECTRICAL  WORKS, 

■  ■      ■     ■  PBOTIDEKCE,  B.  I.  ' 

BAREAND  INSULATED  ELECTRICWIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  «ND  UNDERGROUND  USE. 

New  York  Store,  W.  J.  Watson,  26  Corllandt  St. 
Cbicaqo  Store,  F.  E.  ponohoe,  82  Lake  St. 

Montreal  Branch,  Eugene  F.  Phillips*  Electrical  Works. 

MAIN  OFFICES  AND  FACTORIES.  PHILLIPSDALE,  R.  I. 


^«'«  HAND 
ELECTRO-MAGNET 
WINDERS 

Receivpd  honorable  mention 
at  (he  Paris  Exposition. 


HOMER  ANDERSON 

Peekskill,  N.  Y,  special  work  to  order. 


sni  Yiirt  with  Genf  r«l  Electric  Company. 

THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  66  Broadwai,   -    NEW  YORK  CITY. 

PiteMCutei.       PitonlSollolUnf. 


Power 


Plants 


ROSE  POLYTECHNIC  INSTITUTE 

A  College  of  Eni^lneering,  Heclmnicixl.  Electrical.  tMvil 
Engineering;  Chemical  Courses;  Architecturt.'  Exten- 
sive shops.  Modernly  equipped  laboratories  In  all  de- 
partments. 1" xpenses low. SOtii year  Forcataloif.iLddrt-ss 
C.  L,  MEES,  Presiilpnt  Terre  Haute.   Ind 


NEW  YORK, 

22P  West  28th  Street. 


BOSTON, 

35  Congress  Street. 


WIRES   AND    cables   FOR  ALL  PURPOSES. 

The  Largest  Manufacturers  of  Rubber  Insulations  in  the  World 


=SEND   FOR   QUOTATIONS. 


a 


SAFETY" 
INSULATIONS. 

The  Safety  Insulated  Wiie  &  Cable  Company. 

FACTORIES: 

New  York  City  and  Bayonne,  N.  J. 

BENJAMIN  M.  WHITLOCK,  President. 
CHICAGO,  ST.  LOUIS, 


S6-S8  W.  Van  Buren  St. 


24  Laclede  Building. 


iCisXAjjl^BJftJU)  i«75. 

COMBINATION  OF 

Stow  Flexible  Shaft 

AND 

MULTI-SPEED  MOTOR. 

Practically  dust  and  water  proof.  For  PortaMv 
DrllllDe,  Tapping.  Reaming,  Emery  Grinding,  etc 
Write  for  Catalogue  and  Prices. 

STOW  MFG.  CO.,  Binghamion,  N.  Y. 

Gen'l  European  Agents,  Sellg,  Sonnentlial  &  C*.. 
86  Queen  Victoria  Street.  London.  Eneland . 


iMrfftMMkAMAJAibAliftMMki 


Mr.  Serviceable 
Formula 

wliose  iiraclical.  procise  and  trutliful  argu- 
ments cannot  be  disputed,  Is  another  of  the 
salesmen  who  has  done  much  to  establish  the 
lame  of  the 

Stombaugh  Ouy  Anchor 


Mr.  Formula,  who  lives  nj)  to  the  first  part  of 
his  name  from  the  bottom  of  his  shoes  to 
the  crown  of  his  hat, while  In  his  words  and 
actions  never  allow.s  one  for  a  moment  to 
forget  thai  his  mission  In  life  is  to  be  exact, 
has  made  liis  name  famous  In  chemistry, 
medicine  and  mathematics.  He  sou-jht  us  of 
his.  own  accord  afler  the  following  experi- 
ence: One  day  he  watched  some  men  sink- 
ing a  post  to  guy  a  stack.  They  guessed  at 
the  size  ot  the  post,  guessefl  at  the  depto  of 
the  hole,  guessed  at  the  distance  from  the 
stack,  and  guessed  how  long  tlio  pole  might 
last.  Only  the  day  before  Mr.  Formula  had 
been  with  "Prof.  Carpenter  making  exact  ex- 
periments with  the  Stombaugli  Guy  Anchor, 
and  he  was  so  struck  with  the  dirterence  be- 
tween the  new  and  the  old  way  that  he 
offered  his  services  to  us  permanently.  Use 
him  for  a  guide  and  your  stacks  or  poles  will 
be  well  guyed. 

The  Stombaugh  Anchor,  wlilch  Is  in  satis- 
factory use  by  telephone,  telegraph,  elec- 
tric light  and  street  railway  companies 
throughout  the  country,  is  handled  by  all 
supply  dealers. 


.Sei  d  lor  Prof.  Carpen- 
ter's formula,  for  deter- 
mining the  strain  a 
Klven  size  anchor  will 
hold  at  any  desired 
depth,  which  can  be 
found  in  our  catalogue, 
"Lei  us  cast  your  anch- 
or." 

W.N. 

MATTHEWS 

&BRO. 

603  Carleton  Building, 
St.  Louis.   :    :    Mo- 


■wwiiinpy^pwpi»wpimNmi"ii  pim  ipupiii;^ 


SOLDERING    SALTS. 


434-436    EAST    7 1  ST    STREET, 


VOMAGKA  &  MAZANEK, 

MANDFACTDRERS  OF 

^  Tested  Fuse  Links,  Fuse  Wire  and  Specialties. 

NEW    YORK    CITY. 


Learn  to  Dra\v.  I 


This  book,  as  shown  ^ 
in  illustration, : 
self  -  instructor^ 


Dale 


igoi 


NATIONAL  CODE  STANDARD 

"0.  K,"  Weatiierproot  Wire, 
Slow-Burning  Weatherproof 


and  Sloif-Burning  Wire. 


Prices  and  Samples  on  Application. 


Phillips  Insulated  Wire  Co., 

Office  and  Factory:  PAWTUCKET.  R.  L 


for  home  study  and  practice  in  the  art  of  Me- 
chanical Drawing  for  Engineers,IVIachinists,     ' 
Electricians,  Metal  Workers  and  all  inter- 
ested in  Drafting  for  shop  practice,  and 
has  been  prepared  in  plain   practical /fcT 
language,  and  illustrated,  by  the  laM-A 
thor    of    "  Hawkins'    Educational /^^^ 
__^________^^^^^^____  Works."      The  book   is  divided /,/   Enclosed  mid 

into  28  different  subjects  which  comprise  the  fundamental  prin-y/dVf;-       n   //  f 

ciples  of  drawing,  each  heading  being  thoroughly  treated. -/^S/  i  WO  UQuars,JQr 
There  are  320  pages,  300  illustrations  and  diagrams.  The  book  /^y^„nhirh  ihii)  me  at  onrp 
is  handsomely  bound  in  green  cloth,  gold  edges  and  titles,  ^/  wmc/J  smpme aiOTJCe 
size  7  X  ioJ4  in.,  printed  on  fine  paper.  Upon  receipt  of  ^^^^  ^^^  ^g*,^  gf  Hawkins 
$2  the  book  will  be  sent  to  any  address  prepaid,  money  /  ~  iJ     -' 

returned  if  not  as  represented,  order  today;  see  order/   /  Mechanical  Drawing. 
coupon.  ^     ' 

$-->        THEO.  AUDEL  &  CO. 

Price  /^  Educational  Book  Publishers 

63  FIFTH  AVE 


NEW  yORK^ 


PARAGON  REFLECTORS 


Silver=  Plated 
Mirror  Reflectors. 

A  deep  cone,  for  use  with  any  system  oE 
incandescent  electric  light,  where  it  is 
desired  to  concentrate  a  very  powerful 
light  on  a  small  space.  Lined  with  silver- 
plated  mirror-plate  glass.  Increases  the 
light  from  twelve  to  fifteen  times.  Most 
valuable  in  show  windows  and  over  ma- 
chines, work- benches,  type  cases,  etc.,  etc. 

Thousands  of  this  style  used  In  5how  windows, 
Get  our  Catalogue  and  Price*. 


American  Reflector  &  Lighting  Co., 

271-273   FRANKLIN   ST..   CHICAGO. 
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WAXTKD,   FOB  SAXE    and 

similar  ITAST  COOCUN  advertise- 
ments {^o  ifords  or  /ess),  S^-Jo  an 
insertion :  additional  words  jc  each. 
POSITIOX  AV ANTED  advertise- 
ments (jo  words  or  /ess),  St. 00  an  in- 
sertion:  additional  words  3c  etch. 


POSITION     WANTED. 

Voiiiii,'  man  33  years  old  u  ishu>  lo  chanL^e  his 
jioslllon.  (  nderstunds  construction  work, 
liuniiltnK  motors,  mt-ters.  iriinsformirs  and 
Ktatroii  work.  Nine  years' ex|MTlenct-  in  ulM^vt- 
work.  A»Mres>  HOX  Oy.  cari- Western  Klecirl^ 
clan,  010  Mar<)i>eitc  Itldg..  ChU-ago. 


WANTED. 

Two  or  iliree  men  to  operate  electric  cranes. 
Address  C.  A.  HAKNKY,  care  of  the  Western 
Tube  Company,  Kewunee,  III. 


WANTED. 


Linemen  and  eonsiniction  foremen  —  good 
wau't"^  and  work  the  vear  round.  Address  OTTO 
WKTTSTKIN,  .JR.,  Telephone  fontracior,  La 
I'orte  <.'lly.  Iowa. 


WANTED. 


First-class,  experienced  mechanical  draftsmen 
wanted  at  once,  some  of  tlieni  acquainted  witli 
electrical  work:  those  with  shop  experieoce 
preferred.  Apply  hv  letter  to  Chief  Draftsman, 
1*.  O.  UOX  911.  Pittsburg'.  Pa.,  staling  ex- 
perience in  full  and  givinp  references. 


WANTED. 


Good  wlreman  \\  ith  if4iHi  to  purchase  electri- 
cal contract  business  and  equipment  near 
f^hlcago  that  will  clear  SI. 200  to  81.500  per 
year.  Death  of  active  partner  is  reason  for 
selling.  A  sood  npeniny;  forenergetic,  practical 
man.  Addfc=-  liOX  0 7.  care  Western  Electri- 
cian. 510  Marqiietu-  Ul<ig.,  Chicago. 


WANTED. 


Experienced  electrical  mechanics  for  shop 
work  r>n  armatures,  controllers,  etc.  Address 
BOX  68,  care  Western  Electrician,  510  Mar- 
quette Bldg..  Chicaf^o. 


FOR  SALE. 


Two  vertical,  centrirufial  pumps,  10-inch 
suction  and  8-inch  dlscharKG.  with  capacity  of 
4. .500  gallons  per  miniiie.  These  pumps  are  for 
direct  connection  to  electric  motors  and  have 
never  been  in  use.  r^or  further  particulars, 
Address  ST.  LOUIS  KLF.CTRICAL  SUPPLY 
CO..  1118  Piue  St..  SI.  Louts.  Mo. 


FOR   SALE. 

Instruments  and  lamp  cord.  Weston  round 
patiern  switchboard  voltmeters,  range  250 
voUs,  -?18.00,  Weston  ammeters.  115.00.  Instrn- 
mentseuiiranteed  to  be  in  good  operative  order. 
1.50IJ  yards  I8-lamp  cord.  new.  very  cheap.  Ad 
dress  box  70.  care  Western  Electrician,  510 
Mar(|uette  Buildir  ■,',  Chicago. 


FOR  SALE— CHEAP. 

One  two-hundred  drop,  Stromberg-Carlson 
switchboard.  One  hundred  twenty-tive  drops 
Installed  with  \Varner  power  generator.  Is  In 
first  class  condition,  having  been  in  use  only 
about  six  months.  \\'rite  for  further  descrip- 
tion.    W.    K.    DeLAXKY,  Williamsburg,  Ky. 


FOR    SALE. 

One  hundred  tons  soft  sheet  steel  for  small 
armatures,  at  a  bargain.  WALSH'S  SONS  &  CO., 
261  Washington  SI..  NeivarU.  N.  J. 


MOTORS  WANTED. 

600    Tolt   Motors,   from    two    to    fifteen 
home  power. 

ROSE  ELECTRIC  CO.,  St.  Lools,  Mo. 
INSTRUMENTS  WANTED. 

Volt  meters  and  ammeters  of  reliable  manu- 
facture.    ROSE    ELECTRIC  CO.,  St.  Louis,  Mo. 
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THKASURY  DEPAUTMICNT,  Office  Su- 
pervising Architect,  \VashlnKton,  D.  C, 
May  19.  19i}2.— Sealed  pvonosals  will  be  re- 
ceived at  this  office  until  2  o'clock  p.  m. 
ou  the  7th  day  of  July,  1902,  and  then 
opened,  for  the  mechanical  equipment  (ex- 
cept engines  and  generators),  Including 
plurabing,  water  supply,  steam  power 
plant,  etc.,  heating  apuaratus,  mechanical 
ventilation,  electr'e  wiring  and  conduits, 
switchboard,  elevators  and  non-conducttng 
coverings  for  the  United  States  mint.  Den- 
ver. Colo.,  in  accordance  with  drawings 
and  the  specillcatlon,  copies  of  which  may 
he  obtained  nt  this  office  or  at  the  office 
of  the  superintendent  of  const ructioii  at 
Denver,  Colo.,  at  the  discretion  of  the  su- 
pervising architect,  upon  deposit  of  a  cer- 
tified check  payable  to  the  treasurer  of  the 
United  States  for  $100,  which,  upon  return 
of  the  complete  set  of  drawings  and  specl- 
flcation,   will  he  returned. 

JAMES    KNOX   TAYLOR, 
Supervising  Architect. 


TREASURY  DEPARTMENT,  Office  of  the 
Supervising  Architect,  Washington.  D.  C, 
May  19.  19u2.— Sealed  proposals  will  be  re- 
ceived at  this  office  until  2  o'clock  p.  m. 
on  the  2Clh  day  of  June.  ]902.  and  then 
opened,  for  the  Installation  of  a  conduit 
and  wiring  system  for  the  United  States 
postoffice  building  at  St.  Cloud,  Minn.,  in 
accordance  with  the  drawings  aud  specifica- 
tion, copies  of  which  may  he  obtained  at 
this  office  or  at  the  office  of  the  superin- 
tendent of  construction  at  St.  Cloud.  Minn., 
at  the  discretion  of  the  supervising  archi- 
tect. JAMES  KNOX  TAYLOR, 
Supervising  Architect. 


Engine  38.\'72  inches,  George  F.  Corliss. 
Engine  30x72  inches,  George  H.  CorliFS. 
EnyineriOxfiO  inches,  Hamilton  Corli.ss. 
Engine  28x00  Inches,  (pair)  Harris  Corliss. 
Engine  24x42  inches.  Cooper  Corliss. 
Engine  23x60  inches,  George  H.  Corliss. 
Engine  20x48  Inches,  Watts-CampbellCorli'^s. 
Engine  16x38  inches,  Watls-Campbell Corliss. 
Condenser  16x20x24  inches.  Deane  single. 
Condenser  9x12x10  inch..  Worthington  duplex. 
Pump  20x0x24  inches,  Wilson-Pnyder  duplex. 
Pump  12x8x12  inches,  Smlth-Vaile  duplex, 
i^ump  20x7x18  inches,  BlaVe  single  cylinder. 
Pump  16xlO»/aXl8  inch. .Hughes  single  cylinder. 
Accumulator  hydraulic,  18-Inch  plunger. 
Compressor,air,10xl2xl4  in..  Hall  No.  5  duplex. 
Send  for  complete  monthly  stock  list. 
WICKES  BROS.,  Saginaw  Mich. 
95-97  Liberty  Street,         1214  Marquette  Hldg., 

NEW  TORK  CITY.  CHICAGO,  ILL. 

45lh  St.  and  A.  V.  R.  R.,  Pittsburu.  Pa. 


SECOND-HAND 

Dynamos  and  Motors. 

We  inTlte  correspondence 

with  those  wishing  to 

hny  or  sell. 


SCHUREMAN  &  HAYDEN. 

140  S.  CIlDton  St.,  Chicaio. 


regory: 

^>  ELECTRiccof 

54-62  S.CLINTON  5T.  CHICAGO 

Recognized    Headquarters   for    Dynamos,    Motors. 
-  Meters  and  Transformers  tor  immediate  delivery. 
FOR   SALE. 

One  110  k.  w.  Eddy  MaltliioUr,  8M  volts. 
One  13ft  k.  w.Tbompfion  Rydn  H.  P..  250  volts. 
One   f.ak.  w.Thomnon-Hoii-ton,  SW  volts,  1IG3. 
One  took.  w.  Qonoral  Eleclrlc  Multipolar,  noo  vnltx. 
Three 90  k.  w.  General  Elurtrlo  Multipolar.  r)00  volla. 
One  (12  k.  w,  ThoniHon-HouHton.  D02,  600  volts. 
TwolOOk.  w.  WeHtfnu-houKO  Multipolar.  125  volts. 
One  100  k.  w.  Triumph  Multipolar,  12.^  volt*. 
One    HO  k.  w.  Trlutiipti  Multipolar.  125  voltn. 
One   KOk.  w.  EeyBtono  Multipolar,  125 volte. 
One  esk  w.  Gei.eral  Electrlp  Multipolar.  125  volta. 

t  Large  stock  oT  Htnallf>r  machines. 

Send  for  our  Monthly  Bargain  Sheet  with  net 
prices  oa  machines  In  sloclt  at  our  works.  All 
apparatus  fully  guaranteed. 


SELLING  AGENT  WANTED 


For  the  West  and  Northwest, 
with  own  office  in  Chicago. 

New  England  Electric  Mfg.  Co., 


WEST  SOMERVILLE, 
MASS- 


Electrical  Slachlnery. 


Kxpert  Hervicea 


of  Electric  Light  and  Power  Apparatus 
of  Any  Description. 


iLLinrois 


Eiowest  Prices, 


EliECTRICAIi 

PEORIA,  ILL. 


MFQ.    CO., 


FOR  SALE. 

DIRECT  CONNECTED 

2  General  Electric,  14  pole,  200  Kilowatls  generators,  designed  to  speed  of 
120  R.  P.  M.;  125  to  150  Volts. 

4  General  Electric,  10  pole,  120  Kilowatts;  designed  for  a  speed  of 
120  R.  P.  M.,  and  can  deliver  125  to  150  volts. 

BELTED 

40  latest  type,  100  light  Brusli  Arc  Dynamos. 
20D  Kilowatts,  220  V.  Triumph  Generators. 
An  assortment  of  Motors,  Engines  and  Boilers  too  numerous  to  mention. 


John  A.  Stewart 
Electrical  Engineering  Company 

430  Sycamore  St.,  Cincinnati,  Oliio. 

Long  Distance  Telepiaone  Main  1253  and  North  494-R. 


U.S. METAL   POLISH 


>DLISHE5  ALL  METALS.   Bs 


Geo. W.  Hoffman 

:  Wat:MiNr,TQN  St.IHDIAHAPDLI 


CORLISS    ENGINES 


REBUILT  AND   READY. 


34x60  Geo.  H.  Corliss, 
28x60  Lane  St,  Bodley  Corliss, 
20x48  Harris  Corliss 
20x48  Wheelock  Corliss, 
18x42  Allis  Corliss, 


18x36  Sioux  City  Corliss, 
16x42  Hamilton  Corliss, 
14x24  Cooper  Corliss, 
12x30  Hanailton  Corliss, 
12x36  Harris  Corliss. 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

SEND  FOR  CIRCULAR  AND  PRICES. 

THE  LECLANCHE  BATTERY  CO., 

Ill  to  117  East  131st  St.,  N.  Y. 


AUTOMATIC    ENGINES. 

10.\32  Buckeye  Medium  Speed, 
14ixl6  Rice  Automatic  High  Speed, 
14ixI5  Armington  &  Sims  Automatic, 
13.\21  Buckeye  Medium  Speed, 
13.\20  Russell  Medium  Speed. 


2  2.-1OH.  P, 
Tube, 

1  66x18  Tubu'ar, 

2  60x18  Tubular, 
6  60x10  Tubu'ar, 

3  50x16  Tubular. 


BOILERS. 

Babcock   &   Wilcox   Water 


W.   W.   WHITEHEAD    COMPANY, 

DAVENPORT,  IOWA. 


READY  AND  GUARANTEED. 

ENGINES.     Tl'sfi  Speed  Autoniatlc.  Medium  Speed  Automatic.  Corliss. 

DYNAMOS.    Ulrect  Current  Liglitlns  and  Railway.    Alterimtiny  Current  Lighting. 

BOILERS,  PUMPS,  HEATERS,  SMOKE  STACKS,  ETC. 

Wrllc  for  onr  new  price  list  No.  49,  just  out. 

ILLINOIS    MAINTENANCE    COMPANY, 

E.  H.  CHENEY,  Manager.  No.  204  Dearborn  St.,  CHICAGO. 


BOOKS. 


BUY  YOUR  BOOKS  FROM  THE 

ELECTRICIAN   PUBLISHING  COMPANY, 

610  Marquette  BIdg.,  CHICAGO. 


CHICAGO    EDISON    COMPANY  REPAIR   SHOPS 


76    MARKET    STREET,   CHICAGO.       TELEPHONE    MAIN    1280. 


Machine  and  Carpenter 

Work  of  All  Kinds 

Correspondence    Solicited. 


OPEN    DAY   AND    NIGHT 

FIRST-CLASS    EQUIPMENT   THROUGHOUT. 


Dynamos  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instruments. 


May  24,  1902 


WESTERN    ELECTRICIAN 
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RAILWAYS  and  LIGHT  CO. 

OF  AMERICA. 

EXECUTIVE  OFFICES:  Continental  Trust  Building, 
BALTIMORE,  HD. 


FINANCES,  BUILDS,  PURCHASES 

Electric   Railways,    Electric    Lighting 

Properties,  Water   Works, 

Ice   Plants,  Etc. 

Examinations  made  and  reports  furnished  on  all  classes  of 
industrial  properties. 

CORRESPONDENCE  SOLICITED. 


FAN  MOTORS 


Direct,  Alternating,  Ceiling, 
Desk,  Bracket.  Every  style 
and  voltage  carried  in  stock 
For  prompt  shipment. 
Every  motor  fully  guaran- 
teed. 

CATALOGUE  FREE. 


The  Standard  Electric  Co., 

CINCINNATI,  OHIO. 


a 


'-*• 


FiGJcduct 
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THE  NEW  AND  PERFECT  FLEXIBLE 
CONDUIT  FOR  INTERIOR  WIRING. 

APPROVED    B  Y     BOARDS 
or  FIRE  UNDERWRITERS. 


The  interior  cannot  be  ripped  out,  be- 
cause it  is  an  inseparable  part  of  the  conduit 
— no  possiblility  of  ripping  out  the  inside 
when  installing  wires  too  large  for  conduit, 
or  when  fishing  wires  through  it. 

When  "FlexduGt"  is  nsBd, 
every  foot  Is  absolutely 
intact    and   uninjured. 

"Flexduct"  is  positively  moisture-proof 
— made  so  by  closely  weaving  together  a 
special  fibre  with  a  special  warp  and  by  treat- 
ing the  conduit  with  a  special  compound  to 
fill  up  the  pores. 

Send  for  booklet— also  a  sample  of  "  FleX' 
duct,"  and  carefully  examine  Ita  smooth  In- 
terior; Its  longitudinal  Interweaving f  test  Its 
strength,  and  satisfy  yourself  that  "  Flexduct  " 
Is  the  best  flexible  conduit  that  has  ever  been 
manufactured  for  Interior  wiring. 

"Flexduct"  costs  no  more  than  the  old 
style  conduit.     Order  from  your  jobber. 


Osburn  Flexible  Contluii  Co. 

General  Sales  Offices:    Zi  Park  Row,  New  YorkOitym 

Montreal,  The  R.  E.  T.  Prinale  Co..  Lid.  Chicago,  F.  B.  Bad!  &  Co.,  1 604  Monadnock  BIdg. 


SALE! 


FORTY  Latest  type,  No.  10  Brush,  lOO-iight,  Multi- 
circuit, 9.6  ampere  arc  machines,  with  self-contained  oil 
regulators,  in  first-class  operative  condition.  Used  only  about 
two  years.  Sold  either  with  or  without  full  complement  of 
lamps.  In  service  now — can  deliver  about  August  1st.  Will 
sell  singly  or  as  an  entirety.    Delivery  F.  O.  B.  cars,  Cincinnati. 


THE  CINCINNATI  GAS  &  ELECTRIC  CO., 

4TH    AND    PLUM    STREETS,    CINCINNATI,    OHIO. 
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GET  THE 


A  HOT  FIRE  AND  NO  SMOKE 


WE  GUARANTEE 


Saving  of  fifteen  per  cent 
over  h&rvd  firing. 

Smokeless   Combustion. 

?  t 

Incre&sed  Boiler  Ca.pacity. 

Self*Cleaning  Gr&tes. 

Satisfactory  Working. 

?  ? 

No  loss  of  Co&I  through 
the  GrBLtes. 

It  will  burn  aL.ny  grade  of  coal 

from  run-of-mtne  to 

screenings. 


OOLOTH 


STOKER 


DESCRIPTION      OF      DULUTH      STOKER. 


THE  DULUTH  STOKER  cousists  of  a  set  of  grate  bars  laid  cross 
wise  ill  furuace,  parallel  to  each  other,  and  carried  from  froul 
to  back  of  furnace  over  a  number  of  fairleaders  by  two  endless 
cbalns,  one  on  each  side  of  furnace. 

At  the  back  of  the  furnace  the  chains  and  bars  pass  over  sheaves 
wliieli  are  provided  with  roller  bearings  and  thence  back  over  fairlead- 
ers to  the  front  of  the  furnace  again. 

In  front  of  the  furnace  the  chains  pass  over  sprockets  from  which 
they  receive  their  motion. 

The  bars  each  have  two  wrought-iron  lugs  on  lower  edge  which 
hook  Into  the  chains,  alternate  bars  hooking  in  from  opposite  sides. 
The  upper  faces  of  the  bars  are  toothed  and  lock  into  each  other,  leav- 
ing sufficient  opening  to  form  air  spaces  for  burning  the  coal. 

From  this  construction  it  is  evident  that  a  bar  can  only  be  re- 
moved and  replaced  when  it  is  passing  over  the  sprockets  while  in 
front  of  the  furnace,  for  at  no  other  time  are  the  teeth  entirely  dis- 
connected from   each   other. 

The  sprockets  at  the  front  of  the  furnace,  which  give  motion  to 
the  chains  and  bars,  are  operated  either  by  worm  gearing,  driven  by 
a  small  steam  engine  placed  above  the  box  containing  the  gearing,  or 
by  a  single  worm  and  worm  wheel,  operated  by  ratcliet  and  eccentric 
motion,  the  eccentrics  being  placed  on  line  shaft  above  stokers  and  the 
line  shaft  di'iven  by  small  steam  engine  placed  at  convenient  point 
in  boiler  room.  From  four  to  six  stokers  may  be  driven  by  any  one 
section  of  line  shaft  and  Its  engine. 


At  the  front  of  the  furnace  a  hopper  extends  the  whole  width  of 
stoker  into  which  the  coal  is  shoveled.  On  the  stoker  froit  is  an 
adjustable  distributing  and  regulating  plate,  wliich  extends  across  the 
whole  width  of  the  grate  and  is  carried  above  it  to  wliatever  thickness 
it  is  desired  to  carry  the  fire. 

In  burning  fine  coal  on  ordinary  grate  bars,  all  that  falls  through 
the  grate  goes  to  the  ash  bed  and  is  lost,  wliile  with  this  stoker  any 
coal  dropping  through  the  grates  Is  caught  by  a  shoe  plate  and  carried 
along  with  the  grate  bars  on  their  return  journey  to  the  front  of 
the  boiler  and  falling  on  the  fire  hold  floor  under  the  hopper,  can  be 
shoveled  into  the  same  from  time  to  time  as  it  accumulates. 

At  the  front  of  the  furnace  and  about  one  inch  away  from  the 
plate  which  forms  the  front  of  the  stoker  is  a  nine-inch  arch,  which 
serves  the  purpose  of  protecting  the  front  from  the  fire.  From  this 
arch,  and  extending  back  about  one-third  length  of  the  furnace,  is 
the  center  or  coking  arch. 

The  ashes  and  clinkers  are  dumped  at  back  end  of  stoker.  The 
Stationary  type  of  the  Duluth  Stoker  is  mounted  on  wheels  and  can 
be  ruu  out  from  under  the  boiler  furnace,  upon  track,  for  the  purpose 
of  inspection  or  repairs. 

The  igniting  arches  with  their  hot  draft  arrangements— as  fur- 
nished with  this  device— form  an  important  accessory  to  the  Duluth 
Stoker. 


MANUFACTURED  BY 

Duluth 

Stoker 

CompaLi\y 

D\iluth, 
Mirvrv. 

'Gifrite  for  "Prices  and 
In_forfnaiion 


Duliilh  Slokers  In  Bollsr  Plant  0!  Superior  Ship  Building  Co  ,  WesI  Superior,  Wis  .  Burning  Run-of  Mine  Coal. 
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G.I."  CO 


WRITE   FOR   BULLETIN  54. 


G.  I.    PUSH    BUTTON    SWITCH. 


G.   I.    ATTACHING    PLUG    AND    RECEPTACLE. 


GENERAL    INCANDESCENT   ARC    LIGHT    CO. 

NEW    YORK,    N.    Y.,    AND    IN    ALL    LARGE    CITIES. 


AND  POWER  SYSTEIVIS 


GENERATORS    IN    SIIES    FROM    15    TO    5,000    K.    W. 


THE    MARK 


OF 
DISTINCTION. 


•100  K.  W.  Direct*Ourrent  Bullock  Engine  Type  Cenerator- 


THE    MARK 


OF 
DISTINCTION. 


We  build  Complete  Power  Plants  and  furnish  everything  required  in  their  construction. 

We    invite    prospective    purchasers    to    consult    freely  with    our  engineering  staff,  for  which  no  charge  will  be  made. 

BULLOCK    ELECTRIC    MFG.   CO., 

CINCINNATI,    OHIO,    U.    S.    A. 


ALL  STYLES  OF 


CENTURY 


3^ 


GLOBES<"°SHADES 

FOR  ALL  TYPES  OF  LAMPS. 


WE    ARE   THE    ONLY  HOUSE      IN 
AMERICA  MAKING  A  SPECIALTY 
OF     ELECTRICAL    GLASSWARE. 


WE  CAN  MAKE  ANY  STYLE 
YOU   DESIRE. 

WRITE  FOR  CATALOGUE. 

The  Century  Glass  Company,  Bellaire,  Ohio. 


BARE   COPPER  WIRE. 

RUBBER    COVERED    WIRE. 

WEATHERPROOF    WIRE. 

MAGNET    WIRE.  LAMP    CORD. 


RDEBIIND 


POWER  CABLES. 
TELEPHONE  CABLES.  OFFICE  WIRE. 

JOHN  A.  ROEBLING'S  SONS  GO. 


"^"""^  TRENTON,  N.J.  '='''^'"'" 


CHICAGO. 


SAN  FRANCISCO. 
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Low   Frequency   Ceiling    Fan,  2-blade,  56   In.   sweep. 


Swivel  and  Trunnion,  2-speed    Desk   Fan. 


Swivel,    2-speed    Bracl<et   Fan. 


ALTERNATING 
CURRENT 


CEILING 
FANS 


1902 

MODEL 
EMERSON 


STRONG,  DURABLE, 
EFFICIENT- 


ONLY     FAN     EQUIPPED    WITH 

Parker  Noiseless  Blades. 


Automatic  Start.  Low  Current 
Corvsumption..  TKrows  more 
air  than  a>.ny  fa>.n  on  tKe 
ma>.rket.  Ma>.de  in  a.ny  voltage 
a.nd  for   all   a.lterna.tions.    ^    '^ 


Write  today  for  Catalogue  and  Prices. 


Western  Electrical  Supply  Co. 


"ANYTHING     ELECTRICAL." 


ST.  LOUIS.  U.  S.  A. 
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SAFETY  ELECTRIC  SWITCH  COMPANY, 

Successor  to  HOPE  ELECTRIC  APPLIANCE  COMPANY, 

144  PINE  STREET,  PROVIDENCE,  R.  I.,  U.  S.  A. 

=MANUFACTURERS  OF 

INSTANTANEOUS  TRANSFER  SWITCHES, 

With  or  -without  center  stop  for  intercepting  and  locking  the  contact  blades  between  terminals  at  the  ■will 

of  the  operator. 

QUICK  MAKE  AND  QUICK  BREAK  SAFETY  KNIFE  SWITCHES, 

HOPE  ARC  LICHT  CUT-OUTS, 

FIRE  PROOF  ARC  LICHT  HANGER  BOARDS, 

A.  C.  PRIMARY  SWITCHES, 

MAST  ARMS, 

DETACHABLE  POLE  STEPS  AND  SOCKETS. 

These  are  the  only  quick  make  and  quick  break  switches  in  the  market  which  will  w^ith  absolute  safety  and 
efficiency  handle  electric  currents  of  any  potential. 
Catalogues  and  prices  on  application. 


=SELLING  AGENTS= 


WESTERN  ELECTRIC  COMPANY, 


CHICAGO:  227-270  South  Clinton  Street. 
PHILADELPHIA:  933   Market  Street. 


NEW  YORK:  Bethune  and  West  Streets. 
SAINT  LOUIS:  810-812  Spruce  Street. 


:i>ii 


-OR     I' 


EDWARDS  &  CO.,  New  York 

WESTERN  ELECTRIC  CO.,  New  York, 

Eastern  Selling  Agents. 
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MULTIPLE    SWITCHBOARDS 


STERLING  ELECTRIC  COMPANY, 


Main  Office  and  Factory, 
LAFAYETTE,  IND. 


Branch  Office,  1263  Monadnock  Block, 
CHICAGO. 


Telephone  and  Telegraph 
Construction  Specialties. 


PATENTED 

GALVANIZED 

STEEL  CABLE 
HANGER. 

Note  beautiful  mechanical 

simplicity. 

SEND  FOR  SAMPLE. 

PATENTED  COMBINATION 
MESSENGER   HANGER 

for  straight  lines  and  corners, 
SOLID  FORCED  STEEL,  Jap- 
anned or  galvanized. 

No.  1.  Light,  lUx  %la. 
No.  2.  Medium,  l%x%  In. 
No.  3.  Heavy,  2xy.  in. 

No.  2  and  3  always  in  stock 


mrn 


1!^  INCH  "SPREAD. 
Points  up  or  down. 


3-BOLT  GUY  CLAMP. 
Solid  forged  steel.   Japanned 
or  galvanized.     Never   break, 
never  slip.    For  5-16  to  '/i  inch 
Strand. 

2-BOLT  CLAMPS  furnished 
if  desired. 


20-INCH  "SPREAD." 
Points  up  or  down. 
These    pole    brackets    forged 
from   H    and    56    round    iron; 
punched  for  ^  bolts  with  forge 
finish. 


CORRESPOND  WITH  US.  WE 
HAVE  GOOD  SPECIALTIES, 
AND  UP-TO-DATE.  TELL  US 
WHAT  YOU  WANT. 


CORNER  BRACKETS,  GUY  SHIMS  AND 
MADE  TO  ORDER. 


SPECIAL  FORCINGS 


THE  NORTON  TOOL  CO., 

WEST  PARK,  OHIO. 


CORDS 
THAT 
STAND 
WEAR. 


SEND    FOR 
SAMPLE. 


CORDS 
THAT 
REDUCE 
TROUBLE. 


SEND    FOR 
SAMPLE. 


...IMPORTANT,,, 

That  Switchboard  cords  should  be  of  the    best  possible   construction   in  order  to  give  the 
least  trouble  and  withstand  the  rough  usage  to  which  they  are  subjectm 


We  manufacture   our  own  Cords, 

THEY  STAND   WEAR, 


Kellogg  Switchboard  &  Supply  Co., 


Write  for 

General 

Catalogue. 


imANCII  OFPICE.S: 
Kastern  Uistricl,  Keystone  Telephone  Itldg.,  Phlladclpbla,  Pn. 
Middle  District,  Electric  Bldg.,  Cleveland,  Ohio. 


229  So.  Green  Street, 

CHICAGO,  ILL. 
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MOON 

TERMINALS 


METALLIC 
OUTER 
CASE . .  . 

Protect  the  Telephone  Cables. 

The  Metal  Case  slides  either 
up  or  down  and  is  more  dur- 
ab'e  and  convenient  than  a 
wooden  box. 

The  Moon  Terminal  has  a 
record.  It  has  never  lost  a 
cable. 

Write  for  Catalogue 
and  Prices. 

MOON  MFG.  CO., 

43-49 S.  Canal  Street, 
CHICAGO. 
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EUREKA  CENTRAL   ENERGY 
SWITCHBOARD  &TELEPHONE 

IPPIDITIIQ    POSSESSES 

HrmnHiuJ  thf  best  principles 

and  ELEMENTS  THAT  LEAD  to  SUCCESS. 
Don't  Overlook 
Your  Interest. 


Xo.  135  C.  E. 


INVESTIGATE!!! 

Send    (or  Catalog 
and  Samples. 

Get   Our    Prices 
Before  Buying. 


^    We  Can  Show  Tou  Apparatus  That   is  a  Year  in 
Advance  of  Our  Competitors. 

;  EUREKA    ELECTRIC    CO., 


143-149  S.  Clinton  Street, 
CHICAGO,  U.  S.  A. 


Xo.  135  C.  E.,  Open, 


REMOVAL  NOTICE, 

Owing  to  the  increased  demand  for  our 
Party  Line  Apparatus,  we  have  found 
it  necessary  to  seek  larger  quarters, 
and    have   moved   to  610   Wilson   Ave. 


Write  for  descriptive  matter  of  the 

tmrsES^cTlOr^  SIGNALING  APPARATUS. 


Metropolitan 
Telephone  and  Electric  Co. 


CHICAGO. 


Success 

Comes  only  to  those  telephone  exchanges  which  use  the 
BEST  material.  If  you  use  our  goods  success  is  assured. 

We  can  supply  EVERYTHING    USED  WITH  TELEPHONES. 

No  order  too  small  for  attention  or  too  large  for  our 
capacity.  Rapid  deliveries  our  rule  and  each  order 
filled  with  care.    Large  stocks  always  on  hand. 

Telephones,  every  style  and  grade.  Long  and  short 
backboards.  Elegant  finish  and  design.  Prices  that 
will  suit.  Hard  rubber  receivers.  Oak  or  walnut  wood- 
work.  New  Ideas  In  magneto  bells.  Each  instrument 
guaranteed. 

All  kinds  of  telephone  supplies.  New  parts  for  old 
telephones.    Double-pole  receivers. 

Electricians'  tools.  Lightning  arresters,  carbon  and 
fuse.  Extension  bells— standard  and  bridging.  Circuit- 
closers.  Transmitters  of  various  styles.  Repeating 
coils,  induction  coils,  construction  material  of  all  kinds. 


No.  1.    Desk  Talephon*. 


VTBITK  FOB  OATALOC^VE. 


CenlralTelephone&  Electric  Co., 

909  MARKET  STREET,  ST.  LOUIS,  MO. 


THE  STROMBERG-CARLSON 
TELEPHONE  MFG.  CO. 
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70-82  W.  Jackson  Boulevard, 
CHICAGO,  ILLS. 


INTERNATIONAL       LONG  SPRINGS 


KEY 


(patented) 


PRICE  ON  APPLICATION. 


avoid  breal(ing. 

DOUBLE  MOUNTING 

Saves  key  shelf  space. 
Requi  es  one  key  cable  only. 

Especially  adapted  for  large 
multiple  and  trunking 
boards,  where  the  proper 
number  of  keys  on  small 
key  shelf  is  desirable. 

GERMAN    SILVER    SPRINGS. 
PLATINUM  CONTACTS. 

TELEPHONES     central     Energy. 
'  fcLCrnuntJ     Generator  Call. 

Tr^un-ifng    SWITOHBOflBDS 

FOR  ANY  SIZE  EXCHANGE. 


INTERNATIONAL  TELEPHONE  MFG.  CO, 

HARRISON  AND  CLINTON  STS.,  CHICAGO,  U.  S.  A. 


Telephone  Troubles 

ARE  UNKNOWN  WHEN  OUR 

CENTRAL  ENERGY  SYSTEM 

Is  Installed  in  Your  Exchange. 

IT  REPRESENTS  THE  HIGHEST  TYPE  OF  MODERN 
TELEPHONE  APPARATUS  AND  IS  PERFECT 
IN  EVERY  DETAIL 

The  Only  Perfect  Party  Line  Selective  Ringing  Tele- 
phones.   Write  for  Descriptive  Circular. 


No.  34  Central  Energy  Telephi 


AMERICAN  ELECTRIC  TELEPHONE  CO., 

36-58  W.  Jackson  Boulevard,        CHICAGO,  U.  S.  A. 


28 


WESTERN    ELECTRiaAN 


May  24,  1902 


TELEPHONE 
MEN 


and  others  interested  in 


Magnets,  Coils,  Solenoids 
and  Fine  Wire  Windings, 

will  find  it  to  their  advantage  to  cor- 
respond with  us  when  in  the  market 
for  anything  in  the  above  line.  .... 


MAGNETS   ^u''"'^''®''  complete  with  either 
-    INSULATED  or  DUPLEX  Windings 

Catalogue  on  Application. 


Varley  Duplex  Magnet  Go. 


PHILLIPSDALF,  R.  I. 


CHICAGO,  ILL. 


KOKOMO  TELEPHONES 

^A/^lll  Sa-tls-fy  YOU. 

NOTHING  IN  FRONT  OF  THKM. 
Writ*  ns  for  yarticalan. 

KOKOMO  TELEPHONE  &  ELECTRIC  MFfl.  CO., 

^S:  KOKOMO,  IND. 


Continental  Telephone  Construction  Co. 

GENERAL  CONTRACTORS  FOR  TELEPHONE,  ELECTRIC 
LIGHT,  HEAT  AND  POWER  PLANTS. 

TACOMA  BLDC,     CHICAGO. 


practical  features 
OF  telephone  work. 

By  A.  E.  DOBBS. 

Cloth,  7  by  5 1  4  Inchis.  Illustratel.    134  pages.   Appendix.   75  Cents. 


THIS  work  is  designed  as  a  simple,  plain-speaking  handbook  for  the  prac- 
tical telephone  man.  Its  author,  Mr.  Dobbs,  has  been  eminently  fitted 
by  fourteen  years'  experience  in  telephony  to  deal  with  the  subject  in  a  thor- 
oughly competent  manner.  This  he  has  done,  and  the  result  is  a  mine  of  in- 
formation, clearly  and  concisely  presented,  and  invaluable  to  the  manager, 
operator  and  lineman  alike.  The  appendix  contains  reliable  data  regarding 
wires,  resistance,  inductive  capacity,  etc. 

This  or  any  other   book  on  telephony  or  electricity  sent  to  any 
address,  postpaid,  on  receipt  of  price. 

ELECTRICIAN    PUBLISHING    CO., 

5  10  MARQUETTE  BUILDING,  CHICAGO. 


THE     ACME 

TELEPHONE      PAY     STATION 

is  the  pinnacle  of  success  In  the  construc- 
tion of  coin-signaling  apparatus. 


It  Is  sclcntlllcally  and  raccimnicaily  cor- 
rect Id  principle  and  conslrucllon. 

It  la  perfectly  automatic.  The  user  lias 
nothing  to  do  l>ut  deposit  his  money. 

It  Is  secure  against  mistakes  and  attempts 
at  fraud. 

Signals  are  loud,  distinct,  unfailing  and 
unmistakable. 

The  Acme  Pay  Station  Is  put  out  in  a 
number  of  convenient  and  attractive  styles, 
stilted  exactly  to  the  particular  need  ot  the 
place  or  purchaser. 

It  is  the  lowest  In  price  of  any  pay  station 
cvfT  offered. 

THE  ACME  PAY  STATION   CO., 

LUDINCTON,  MICH.,  U.  S.  A. 


The  Telephone  Company  of  America 

Long  Distance,  Central  Energy  System. 

The  only  up-to-date  100  per  cent,  system,  full  patent 
protection. 

The  only  first-class  system  at  a  cost  admitting  of 
no  competition. 

The  only  system  that  can  be  supplied  to  the  public 
at  two  cents  per  call. 

The  only  system  that  can  be  installed  in  every 
house,  office,  mill,  shop  or  other  place  of  business  at 
two  cents  per  call  and  insure  shareholders  a 
handsome  profit  on  their  investment. 

The  aim  of  the  Telephone  Company  of  America 
is  to  place  a  telephone  in  every  house  and  place  of  busi- 
ness and  to  limit  the  charge  for  its  use  to  two  cents 
per  call,  the  same  as  for  sending  a  letter. 

Installation  on  this  plan  admits  of  no 
competition. 

By  this  system  the  telephone  service  will  be  in- 
creased to  twenty  times  its  present  volume,  its  value  to 
investors  will  be  many  times  greater  than  that  of  any 
other  system,  while  the  cost  of  service  to  the  public  will 
'^c  only  two  cents  per  call,  or  one-third  the  lowest 
present  rates. 

The  central  office  and  station  telephone  apparatus 
are  of  the  highest  excellence  in  quality  and  appearance. 

For  particulars  write  or  call  at  the  office  of 

THE   TELEPHONE   COMPANY  OF  AMERICA 

719-721  Thirteenth  Street  N.  W.,  WASUIN8T0N,  D.  C. 


Bug-Proof  Bell. 

Sample,  3-in 


Segerdahl 
Patent. 
Nickel.  BOc 
Enameled,  45c. 

By  mall,  prepaid.    Made    in  sizes 

2to8-incli.  Dealers  send  for  prices. 

We  also  make  Inventors'  Models  and 

Special  Electrical  Devices. 

Write  us  for  prices. 

SPIES    ELECTRIC  CO., 

87-89  W.  Van  Buren  Street,  Chicago,  III. 


TELEPHONE  PAY 
STATIONS  and  METERS 

Have  unique  patented 
features  giving:  them 
exceptional  value. 

WRITE  FOR  CIRCULAR. 

Chicago  Pay  Station  Co., 

130  LA  SALLE  AVE., 
'  .M  CHICAGO. 


AS  SIMPLE  AS  ITS  NAME. 


The  Telephone 

By  J.  E.  HOMANS,   A.   M. 

352  pages. 

Cloth,  Price  $1.00. 

An  up-to-date,  practical  treatise  on  the 
construction,  theory,  installation,  care 
and  management  of  telephones  and  their 
appliances. 

Sent  prepaid  on  receipt  of  price. 

Electrician  Publishing  Co., 

510  Marquette  Building,       Chicago,  III. 
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A  SINGLE 
27-INCH 


VICTOR  TURBINE 


mounted  on  horizontal  shaft  is  shown  by  the  cut  herewith.  The  water 
is  discharged  at  one  end  through  the  draft  tube,  and,  in  this  case,  the 
usual  eud  thrust  connected  with  single  wheels  is  entirely  provided  for. 
The  high  speed,  close  regulation,  great  capacity,  high  efficiency,  perfect 
cylinder  gate  and  steady  motion  are 


SALIENT 
FEATURES 
OF  THE 
VICTOR 
TURBINE. 


We  make  a  specialty  al"0  of 

STEAM  A'rlD  POWER  PUMPING  MACHINERY  FOR  ALL  PURPOSES. 
AIR  COMPRESSORS  FOR  THE  AIR  LIFT  SYSTEM  AND  GENERAL  USE. 
JET  AND  SURFACE  CONDENSERS,  AIR  PUMPS,  VACUUM  PUMPS, 
STILWELL'S  FEED  WATER  HEATERS. 
OIL  MILL  MACHINERY  AND  FILTER  PRESSES. 

If  interested  address 

The  Stilwell-Bierce  &  Smith-Vaile  Co., 

257  Lehman  St.,  DAYTON,  OHIO,  U.  S.  A. 

NEW  YORK,  141   Broadway.  PHILADELPHIA,  612  Arch  St. 

BOSTON,  73  Oliver  St.  CHICAGO,  311   Dearborn  St. 

NEW  ORLEANS,  304  Hennen  BIdg.  LONDON,  E.  C,  97  Queen  Victoria  SL 

BALTIMORE,  315  Equitable  BIdg. 
UUFKETTER  &  BENDIT  M.  E.  CO.,  Sales  Agents,  810  Olive  SL,  ST.  LOUIS.  MO. 
E.  F.  AUSTIN,  Sales  Agent,  Smilh  Block,  PITTSBURG,  PA. 


EVERY  ELECTRIC  LIGHTING  PLANT  IS  INTERESTED  IN  KNOWING 


HOW   TO    INCREASE    THE    SALE    OF    ELECTRIC    CURRENT. 

We  can    help   you   to  create  a    more    general 

DEMAND   for  your   PRODUCT 

witb  our 

ELECTRIC    SICIM    FLASHERS 


THE  NEW  ZIEGLER. 

Has  no  Clearing.    Requires  no 
motor;  runs  itself. 


THE  IMPROVED  REYNOLDS. 

The  most  practical  and  simple  device 
on  earth. 


WRITE     NOW    for  our  special  proposition  io  Central  Stations  and  Electrical  Supply  Houses:  it  will  interest  you. 

REYNOLDS    ELECTRIC   CO.    .ncorporated 


221  Fifth  Ave.,  Chicago. 


The  Electrician  Publishing  Cc,  510  Marquette  BIdg., 
Chicago.  Headquarters  for  all  latest  Electrical  Books. 
Write  for  Catalogue. 


WhaL's  the  Matter 
with  Your  Business? 

Perhaps  you  haven't  a 

Telephone 

A  telephone  is  a  stimulus  to  business 
success — it  reaches  everywhere. 


Business  or  Residence. 

CHICAGO  TELEPHONE  CO., 
203  Washington  Street. 


Preserve  Your  Copies 


OF  THE 


Western  Electrician, 


BINDERS  $1.00  EACH. 

ELECTRICIAN  PUBLISHING  CO., 

«»iilte  510  Marquette  BoildlnSr        >        '        .       • 


fysacAtit* 


ELECTRICITY  MADE  SIMPLE. 


233  Pages. 

108  Illustrations. 


Cloth  $1.00. 
Paper     .50. 


By  CLARK  CARYL  HASKINS. 

A  BOOK  DEVOID  OF  TECHNICALITIES-SIMPLE,  PLAIN  AND  UNDERSTANDABLE. 

There  are  many  elementary  books  aDout  electricity  upon  the  market,  but 
tWs  Is  tbe  first  one  presenting  the  matter  in  such  shape  that  the  layman 
may  understand  it,  and,  at  the  same  time,  not  written  ina  childish  manner. 


This  little  work  Is  not  intended  for  the  instruc- 
tion of  experts,  nor  as  a  guide  for  professors. 
The  author  has  endeavored  to  bring  the  matter 
down  to  the  level  of  those  whose  opportunities 
for  gaining  information  on  the  branches  treated 
have  been  limited. 

Four  chapters  are  devoted  to  Static  Electricity ; 
three  each  to  Chemical  Batteries  and  Light  and 
Power;  two  each  to  Terrestrial  Magnetism  and 
Electro-Magnetism;  one  each  to  Atmospheric 


Electricity:  Lightning  Rods:  Eleetro-Ghemlstry: 
Applied  Klectro-Magnetism;  Force.  Work  and 
Energy;  Practical  Application  of  Ohm's  Law; 
also  a  chapter  upon  Methods  of  Developing 
Electricity,  other  than  Chemical. 

The  large  number  of  examples  that  are  give.ii 
to  illustrate  the  practical  application  of  element- 
ary principles  is  gaining  for  it  a  reputation  as  a 
test-book  for  schools  and  colleges. 


FOR  ENGINEERS,  DYNAMO  MEN,  FIREMEN,  LINEMEN,  WIREMEN  AND  LEARNERS. 
FOR  STUDY  OR  REFERENCE. 

ELECTRICIAH  PUBLISHING  CO.,  5iomariiuettebldg.,  CHICAGO. 
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HEAT  AND  LIGHT 

PROCEED    FROM    ONE    SOURCE 


In  the  great  laboratory  of  nature,  heat  and  light  are  the  life  of  the 
world.  If  the  sun  gave  out  light  and  no  heat,  or  vice  versa,  the  world 
would  be  a  dead  planet. 

The  electric  station  that  supplies  power  alone  is  only  half  fulfilling  its 
mission.  Heat  is  as  staple  an  article  as  light  and  quite  as  indispensable, 
and  heat  bills  are  larger  than  bills  for  lighting  in  most  buildings. 

The  electric  station,  lighting  or  railway,  in  its  exhaust  steam,  which 
it  is  perhaps  wasting  in  the  air,  possesses  the  means  of  increasing  its  net 
income  by  many  thousands  of  dollars.  Scores  of  these  steam  heating  plants 
constructed  by  us  are  in  operation  now. 

Our  underground  system  of  steam  mains  is  the  most  complete,  the 
most  durable,  the  most  up-to-date  that  experience  and  ingenuity  can 
devise.  Our  methods  of  insulation  and  devices  for  providing  for  expansion 
and  contraction  of  the  underground  pipes  are  the  most  perfect  yet 
invented. 

Our  Condensation  Meter  is  a  correct  measure  of  the  amount  of  steam 
used  by  each  consumer,  without  which  the  Company  is  liable  to  serious 
loss  without  being  able  to  locate  it.  A  meter  is  one  of  the  most  essential 
features  applicable  to  a  heating  system. 

For  particulars  write  for  our  pamphlet.    Address — 

AMERICAN  DISTRICT  STEAM  CO.iiRI[: 
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The  Mietz  &  Weiss  Gas  and  Kerosene  Engine. 


HIGHEST    AWARD  FOR  DIRECT  COUPLED  GENERATOR  SET,  PARIS  EXPOSITION.  1900. 

GOLD  MEDAL  PAN-AMERICAN  EXPOSITION,  1901. 
BURIVS    KEROSENE. 

CHEAPER  AND  SAFER  THAN   GASOLINE. 

AUTOMATIC,   SIMPLE,    RELIABLE. 

NO   ELECTRIC   BATTERY  OR   FLAME   USED. 

FOR  PUMPING,    ELECTRIC  LIGHTING,  CHARGING  STORAGE 

BATTERIES  AND  ALL  OTHER   POWER   PURPOSES. 
PERFECT   REGULATION. 

DIRECT  COUPLED  OR   BELTED  TO   DYNAMO. 
SEND    FOR   CATALOGUE. 

A.   MIETZ,  128-138  Mott  street,  N EW  YORK. 


TO 
THE 


GREAT  NORTHWEST 


The  Wisconsin  Central  Ry.  will  take  you  there 
In  proper  shape.  Daily  trains  at  convenient 
hours  leave  Cbicago  from  Central  Station,  12th 
St.  and  Park  Row  (Lake  Front),  for  St.  Paul, 
Minneapolis,  Ashland.  Duluth  and  the  North- 
west. Pullman  Sleepers  are  attached,  and  meals 
In  dining  cars  are  served  a  la  carte.  Nearest 
ticket  agent  can  give  you  further  information. 

JAS.  C.POND, 

Gen'l  Pass.  Agent, 

Milwaukee,  Wis. 


Only  10  Cents  Each 

Practical  Books 

ON 

Electricity. 

How  to  make  a  dynamo. 
How  to  make  a  telephone. 
How  to  make  an  electric  motor. 
How  to  make  a  storage  battery. 
How  to  make  a  Wimhurst  electric  machine. 
How  to  make  a  magneto  machine. 
How  to  make  a  medical  induction  coll. 
How  to  make  a  pocket  accumulator- 
How  to  make  a  plu  ige  batt«ry. 
How  to  make  a  voltmeter. 
How  to  make  a  galvemometer. 
How  to  make  a  band  dynamo. 
How  to  make  a  talking  machine. 
How  to  mike  a  ^a  H.  P.  dynamo  or  motor. 
How  to  make  a  toy  motor. 
How  to  make  an  electric  bell. 
How  to  make  a  telegraph  instrument. 

These  books  are  illustrated  and  will  be 
sent  prepaid  on  receipt  of  pr^ce. 

Electrician  Publ'g  Co., 

SIC  Marquette  Building, 
CHICAGO. 


AMERICAS  MOST  POPULAR  RAIL.WAY 


CHICAGO 


^1 
^1 


ALTON 


PERFECT  PASSENGER   SERVICE 


B      CHICAGO -"KANSAS  CITY. 


HBVWEETf    CBIOA.GO   AFfS 


HOT  SPRrNGS.Ark_DEN' 
TEXAS.  FLORIDA.  U' 


eios   OF  \Twica   cax   be   mass:   ovkh  the  Chicago 
&  AXfTO^,  IT  wir.r.  FA.S  tou  to  ■wkixe  to  the  undeh* 

BIGXED   J?OK    KATES,  MAPS.  TIME-TAHI.Ea .  ETC. 


Geo.  J.  Celahltos-, 
Chicago,  Iliw 


IF    YOU    WANT   TO 
KNOW    ABOUT 

IDAHO, 

OREGON, 

WASHINGTON 


Send  six  cents  In  stamps  to  the 
undersigned  for  a  finely  Illustrated 
booklet  containing  a  late  map  of  the 
Northwest. 

A.  L.  CRAIC, 
General  Pass.  Agt., 
O.  R.  &  N.  CO., 

Portland,  Ore. 
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141-155   Plymoxith   PleLce 


CHICAGO,  ILL. 


WE  BUY  OLD  BELTS 

OK  5CRAPS,  ANY  SIZB  OR 
CONDITION. 

WE  CLEAN,  REPAIR  AND   RENEW 

OLD  BELTS. 
LEATHER  PRESERVER  AIFQ.  CORP. 

27  W.  MONROE  ST.,  CHICAGO. 


MONON 

TRAIKSfOR 
U  Fsyett. 
W.BadenSp) 
FrUck  Spr 

H,mmoHi&ve 
Chattanooga 
Hew  Orleans 
All  Southern 
aties. 


HI  I'7<7r7rl'-Z^7ir 


I  su  travel  betw.s 


L.<:  UISVlli.E 
I  n1»I/VN  APC^LIS 

CIlNCINNi^tri 

GO  VIA 


MONON 

TRAINS  FOR 

Indiana  pot  iG 

DByton 

Cincinnati 

Asheville 

Atlanta 

Jacksonvills 

SLAugustine 

Tampa 

Havana. 


MONON  ROUTE 


A^MD  C.M.aP  R}<yV^ 

LUXURIOUS  PARLOR^AND  DINING 

CARS    BY     DAY. 

PALACE  SLEEPING  AND  COMPAnTT- 

MEMTCAHS     BY     NICHT. 

6   TRAINS    OA.IUY   SETWEEN 

CHICAGO  AND  THE  OHIO  RIVER 

WH.McDOEL         nUHK J. DEED^m  M.t.ur    CKASKROCKWIU 

'"■^•<""""        CHICAGO.         ™-^^Ho. 


Subscription    Blank— Foreign. 


.1901. 


ELECTRICIAN    PUBLISHING  CO., 

6 10  Marquette  BIdg.,  Chicago,  U.S.A. 

Gentlemen : 

iBclosed  find  ||°°,  for  which  please  send  THE  WESTERN  ELECTRICIAN 
weekly  to  the  following  address  for  "  months;  this  order  to  go  into  effect 
with  current  number. 


Name. 


$5,00  a  Year      (52  Numbers) 
$2.50  6  Months  (26     "    ) 


Address- 
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BALL 

in  ol« 

ENGINE 

:tMcal 

^^ft. 

SCfV 

CHICAGO  OFFICE: 

1526  Monadnock  Building. 

BAI-L.     ENGINE    CO., 

ERIE,   PENNSYLVANIA. 

The 

Pioneer 
Limited. 


Famous 
Train 
of  the 
World. 


Chicago— St.  Paul— Minneapolis 

VIA 

The  St.  Paul  Road. 

(Chicago.  Milwaukee  &  St.  Paul  Ry.) 

Equipmeat  and  Service 
Uoequaled. 

Time  tables,  maps  and  ioformatioo 
furnished  oo  applicatioD  to 

P.  A.  MILLER,  Geoeral  Passenger  Agent, 
Chicago,  111. 


HIGH-GRADE 


ENGINES 

VERTICAL  AND  HORIZONTAL. 
AUTOMATIC  AND  THROTTLING. 
BELTED  OR  DIRECT  CONNECTED. 

GUARANTEE   PERFECT    REGULATION    FOR     ELECTRIC     LIGHTING 

AND    POWER   SERVICE   FROM    2   HORSEPOWER 

TO   50  HORSEPOWER. 

W.  BAYLEY  &  SONS  CO., 

niLWAVKBE,    WIS.,  V.  S.  A. 


JEFFREY  guTK^T  DREDGES 


FOR  CATALOGUE, 


THEJEFFREYMFG.CO. 
COLUMBUS,  OHIO. 


Graphite  Brushes 

That  have  been  fully  tested  and  proved  superior  to  any  In  the  market. 
We  shall  be  pleased  to  send  sample. 

JOSEPH  DIXON  CRUCIBLE  CO.,    -     Jersey  City,  N.  J. 


REG.TRflDE  MARKS 


The  Phosphor  Bronze  SmeltingCo. Limited, 

2200  WASHINGTON  AVE:,PHILADEI,PHIA. 
"ELEPHANT  BRAND  PHOSPHOR-BRONZE' 

ING0TS,CASTINGS,WIRE,RODS,'SHEETS,ETC. 
—  DELTA    METAL 

CASTINGS,  STAMPINGS  «nd  FORCINGS 
ORIGINAL  AND  Sole  Make:rs  IN  the:  U.S. 


SAMSON  TURBINE 

UPRICHr  AND  HORIZONTAL 

FOR 

ELECTRIC  POWER  and  LIGHTING  PLANTS. 

SPECIAL  FEATURES: 

High  Speed  and  Efficiency.     Great  Strength.    Balanced 
Ctate.    Close  Begnlatlon  and  Steady  Motion.     Great  Power  In 

limited  penstock  lOom,  Special  attention  given  to  designing  for 
difficult  situations.  Write  for  pampblet  I,  stating  youi  Bead  and 
Power  required. 

lAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.  S.  A. 


ALL 


Live  men  read  the 

WESTERN  ELECTRICIAN 
Each  Week.    Do  You  ? 


Subscription  Blank— Domestic. 
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ELECTRICIAN    PUBLISHING   CO., 

5IO  Marquette  BIdg.,  Chicago. 

Gentlemen: 

Inclosed  find  g°°.  for  which  please  send  THE  WESTERN   ELECTRICIAN 
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weekly  to  the  following  address  for    ^    months ;  this  order  to  go  into  effect 

with  current  number. 

Name 


$3.00  a  Yeir     (52  Numbers) 
$1.50  6  Months  (28      "    ) 


Address- 


Faster  than  ever 
to  California 


CHICAGO 

S'  NORTH-WESTERN 

RAILWAY 


"PHE  OVERLAND  LIMITED  leaves 
Chicagfo  6.30  p.  m.  daily  via  Chicago^ 
Union  Pacific  &  North-WeMem  Line,  ar- 
rives San  Francisco  5.15  afternoon  of 
third  day  and  Los  Angeles  7.45  next 
morning.  No  change  of  cars;  all  meals 
in  Dining  Cars.  Buffet  Library  Cars 
with  barber.  The  best  of  everything. 
Vis  Pacific  Express  leaves  10.30  p.  m. 
daily.  Tourist  Sleepers  daily  to  Califor- 
nia  and  Oregon  and  personally  conducted 
excursions  every  Wednesday  from  New 
England.  Send  4  cents  postage  for 
"California  Illustrated"  to  Chicago  & 
NQfth-Westem  Railway, 

43SVIBC  St.,    >    ClBclM.tl 


.tff  Brokdway,  .  NmrYoTk 
6ot  CbM't  St., .  Phlladalphi. 
ya  WuhlDgtoB  St.,  BostoB 
yH  M.1M  St.,  .  •  BvCds 
M.  CUffc  St.,  . 


507  Smhlifielil  St..  Fhtsbuif 
.54  Superior  St.,  -  Cloroluia 
X7  CwipiM-Mutiu.,  X)«trolt 
.  KlagSt.  3ut,Twaal^0st. 
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HOT  WATER  HEATING? 

THE  EVANS-ALMIRALL  HOT  WATER 
SYSTEM   OF   EXHAUST  HEATING! 

TWO  HUNDRED  AND    FIFTY    PLANTS    IN  OPERATION. 

THE   BEST    SYSTEM    BECAUSE: 

Exhaust  Steam  Used  Without  Back  Pressure. 

All  Condensation  Saved  at  Station. 

Only  One  Line  of  Pipe  Needed. 

'So  Extra  Boilers  Required. 

Temperature  of  Entire  System   Variable. 
Simplest  and  most  Economical. 


WRITE    FOR    CATALOGUE. 


EVANS,  ALMIRALL  &  CO., 


281  Water  Street,  NEW   YORK. 
John  Hancock  Building,  BOSTON. 
1413  C  Street,  N.  W.,  WASHINGTON. 


1205    Monadnock    Block, 

CHICAGO. 


Scheeffer  Recording 
Wattmeter. 


ROUND  PAHERN  TYPE  "£.' 


FOR  ALTERNATING  CURRENTS. 


An  Accurate  and  Sensitive  Meter. 
Improved  Ball  Bearing. 


DIAMOND  METER  CO. 

DEORIA.  ILL..  U.  a.  A. 


VINDEXTRANSFORMERS 


JiabI 


Alv^ayj 


HIGH    EFFICIENCY. 
GOOD    REGULATION. 
LOW    CORE    LOSS. 


VIIMDEX:     EL 


FOREIGN    REPRESENTATIVES: 

REED'S    ELEC.    ENC.    &    CONST.    CO.,    LONDON,    ENC. 

MECHANICS-    SUPPLY    CO.,    QUEBEC. 


FACTORY:  AURORA,  ILL. 
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CEDAR  POLESandTIES 

WRITE     FOR     PRICES 

E    E.NAUGLE   TIE    CO. 

135    ADAMS  ST.    CniCAGO. 


PINS,  BRACKETS  and  CROSS  ARMS 

FOR    LIGHTING,    POWER    AND    TELEPHONE    LINES. 

R.  H.  LEAVITT,  P.  O.  BOX  No.  8,  CAPRON,  ILL. 


f  I  M'CORMICK  TURBIHE. 


\i\\\:\ 


On  Vartloal  or  Horliental  Chaft. 
■•peolally  Adapted  for  llootrloal  Workt 

OlTM  «  hlghar  percantage  si  uMful  ttltet  than  uiv  ather  water^wbatl 

k«r«tofore  made.    All  ilies,  right  and  left  hand,  are  built  from  pattaina  p«. 
faoted  under  ■ystemotlc  tests  in  the  Holyoke  Testing  Flume. 

Parlies  having  power  plants  which  are  unsatisfactory,  and  those  contam* 

'  platlDK  the  Improvement  of  powers,  will  And  it  to  their  Intarest  to  oonfei 

wltk  tia  aa  wa  are  wllUoz  to  snarantee  reiulta  wbere  otbera  have  taUadiM 

AND  WND  POR  CATAUXHJB. 

S,  MORGAN  SMITH  CO-,  York,  Pa- 

The  business  of  the 
Western  Electrician  for  the 
year  1901  was  the  largest  in 
its  history  of  fifteen  years. 


Cross  Arm    Braces 
and  Guy  Anchor  Rods 

Pole  Steps,  Digging  Bars,  Pike  Poles.  Cant  Hooks,  Picks,  Shovels, 
Conduit  Cleaners,  Cement  Working  Tools  and  special  articles  manufactured 
of  iteel.  iron,  rubber  and  composition  to  blue  prints,  in  large  or  small 
quantities. 

Always  prepared  to  make  prompt  shipments  and  low  price?. 

Have  you  a  copy  of  our  Pole  Raising  Catalog,  vol.  i,  No.  i? 

Yours  for  the  asking. 

W.  H.  Anderson  &  Sons, 

MANUFACTURERS  OF  TOOLS, 


established  1871. 


St.  Aubin  Avenue,  DETROIT,  HICH. 


LINE  BUILDERS'  TOOLS. 


Our  Tool  Book  tells    about  them. 
Ik  la  of  Interest  to  all  linemen.  Get  a 
copy  now,     FREE. 
Neadquartors  for  Linemen's  Tools. 

MATHIAS  KLEIN  &  S0NS,"1?^cSG°of££.'^ 


PLACE    YOUR 

"Want"  and  "For  Sale" 
advertisements  In  the 

WESTERN  ELECTRICIAN. 

Immediate  Returns. 


ROBT.  FERRIS'  BOOK 
ON  METERS 

IS  so  SIMPLE  THAT  ONE  WONDERS 
AT  THE  COURAGE  OF  THE  AUTHOR 

ITTELLS  JUST  WHAT  SOME 
PEOPLE  THINK  THEY  KNOW. 

Written  expressly  for  the  men  who  handle 
the  pliers. 
Sent  prepaid  on  receipt  of  $1,00.    Address 

ELECTRICIAN  PUB.  CO., 


510   Marquette  BIdg., 


CHICAGO. 


POWER  TRANSMISSION 
AT  60,000  VOLTS 


Made  possible  by  the  use  of 


M 


Patented  Sept  2H,  l8iJ7;  June  7, 
1899,  and  May  29.  1900.  Other 
patents  now  pending. 


Locke  "Victor 


TYPE  INSULATORS,  TESTED  AT  FACTORY 
TO  120,000  VOLTS. 

Adopted  by  the 

BAY  COUNTIES  POWER  CO. 
STANDARD  ELEC.  CO.  OF  CAL 

For  the  longest  and  highest  Volt- 
age Lines  in  the  World. 


FRED  M.  LOCKE,  Victor.N.Y.,  U.S.A. 

JOHN  MARTIN  &  CO. ,33  New  Montgomery  St.,  San  Francisco,  Cal. 

Pacific  Coast.  Pioneer  BIdg.,  Seattle,  Wash. 

WM.  E.  PECK  &  CO..  too  William  St..  New  York, 

Australia.  Mexico,  So.  America. 

GUlOO  TOLUSSO.  Via  Torino  61,  Milan,  Italy. 


FIVE  MILLION  LOCKE  INSULATORS  IN  DAILY  USE. 

Send  lor  Catalogue  No.  5  and  ask  lor  Surface  Leakage  Tests. 


STOBABE  BATTERIES 

mmmrOnmmm 

Lighting  Pianis,  Raiiroaii 
Cars  anti  BuiidingSm 

FOR  AUTOMOBILES  #  POWER 
THE  ONLY  BATTERY  FOR  PRACTICAL  PURPOSES. 

WE    MAINTAIN    AND    GUARANTEE 
ALL  OF  OUR  LINES  OF  BATTERIES. 

ESTIMATES  FURNISHED  FOR  ANY  CAPACITY. 


United  States  Accumulator  Co., 

95 1  MARQIJETTE  BUIIiDIKCi,  CHICAGO. 
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CEDAR    POLES 

LINDSLEY  BROTHERS  COMPANY   WHOLESALE  PRODUCERS 

MENOMINEE, MICM.  PORTLAND,  OREGON     &  SPOKANE. WASH.     50-FDOT    TO  BO-FOOT    POLES    OUR  SPECIALTY 


HOLD  YOUR  POLE  ORDERS 

UNTIL  YOU  HAVE  GOTTEN  OUR  PRICES.    DON'T  FOR- 
GET TO  ASK  REGARDING  OUR   TROLLEY   TIES  ALSP. 

MALTBY  LUMBER  CO.,  Bay  City.  Mich. 


CEDAR  POLES,TIES,  POSTS, ETC. 

A  complete  stock  of  these  commodities  con- 
venient for  immediate  shipment.  It  will  pay 
you  to  favor  us  with  your  inquiries 


SLiCCESSORS  TO 
THE  PORTER-MORSE  CO. 


THE  MORSE  CEDAR  GO. 


PRISCIP.M.  ornccs, 

S.^OINaW,  MICH. 


POLES. 

WNmeioAii. 

flAIOCEDARiptoSOn. 


BERTHOLD 
&  JENNIMeS, 
8T1  L0UI8. 

Chemical  Biilldlng. 


CROSS 
ARMS. 

LONG  LEAP 

PINE  AND  FIR. 


BUY  YOUR  POLES  FROM  FIRST  HANDS-THE  PRODUCER. 

D.  M.  FULMER  LUMBER  CO.,  Florence,  Wis. 


CEDAR  POLES. 

Piling  and  Street  R.  R.  Ties. 

C.  H.  WORCESTER  CO., 

MARINETTE,  WIS., 

Produeirs  and  Wholeialirs  of  Whitt  Cidar  Products. 

Write  for  a  copy  of  ou  r  TELEGRAPH  CODE  FOR  CEDAR  PRODUCTS 


LOIG  LEHGTHS    TO    80    FEET. 
SH[PMENTS  MJIDE  DIRECT  FROM 


CEDAR  POLES . 

CARNEY  BROTHERS  COMPANY,  L 


YARDS  AT: 


POLES,  TIES,  POSTS. 


THE  PORTER  CEDAR  CO., 
SAGINAW,   MICH. 


PRODUCERS.         We  want  your  inquiries  alway. 


POLE  DEALERS  ADVERTISING 
IN  THE  WESTERN  ELEC- 
TRICIAN OBTAIN  MOST  EXCEL- 
LENT RESLT-TS  BECAUSE  IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTUAL  BL^YERS  OF  POLES. 
TRY  A  CARD. 


Central  Manufacturing  Go. 

Cliattaaooea, 

TetD. 

Mfre.  and 

Dealers  In 

7ell«v  Fine, 
Cneb  Aims, 
Loontt  Fiis, 
Oat  FlBi,  Elgctrleal  Uoal^gs,  Oak  Biatkets. 

LABOB  .^TOCKH  UM   UaMD. 

Delivered  prices  quoted.  F.  O.  B.  cara,  yoor  clcy, 
In  any  qnastity. 

RED  CEDAR  PILING,  POLES  AND 
POSTS,  all  lengths.  J.  P.  MEREDITH 
CEDAR  CO..  Memphis,  TeniL 


POLES 


W.  C  STERLIM8 1  SOI, 

MONROI,  MICH. 


■Utu  Pole  Yanli  In  UloUru. 
Vboluab  F 


TIES. 


Ftodusen  In  M  jmm. 


CEDAR 


POLES 


WRITE    FOR    PRICES. 

KELLOGG  SWITCHBOARD  and  SUPPLY  CO., 

229  So.  GREEN  ST., 

BRANCH  OFFICES:  CHICAGO,    ILL. 

Eastern  District.  Keystone  Telephone  Building,  Phl'adelphla,  Pa. 
Middle  District,  Electric  Building,  CleTeland,  O. 


1PS?5XA)(>vwkA  (M^^f>/oJ6x/  |lA^^^klA^«V  $iMrcs/  ^caC 


Manufactured  from  the  Best  Long  Leaf  Yellow  Pine. 
In  Carload  or  Less  Carload  Lots. 

THE  STANDARD  POLE  AND  TIE  CO.,  44  BROAD  ST.,  NEW  YORK. 


BUY 


Your  Electrical  Books  of  the  Electrician 
Publishing  Co.,  Suite  510  flarquette 
Bldg.,  Chicago.  You  will  save  TIME  and 
MONEY  by  doing  so.       ....... 


STUDENTS^ 

Will  find   that   the  WESxKWf 
£LECTJticiAir    can    help    them 
wonderfully  in   the   study    of 
electricity.     Subscribe  n»w. 
{3.00  per  year,  in  advanee. 

Electrician  Publisliing  Co., 

■attf  BIO  Mai^MM*  BM|.,      -     CHIGASI 


THf  <v^>-jEKTiNE -Clark  Co, 

—  2.34  )-J^SA.l_i-E■  Sr-,  CMicAfeo. 


iaUlm 
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Many  Central  Stations  until  recently 
paying  small  dividends  have  materially 
increased  their  profits  by  the  substitution 
of  Westinghouse  Integrating 
Wattmeters  for  other  makes. 

The  Westinghouse  Integrating 
Wattmeter  can  be  depended  upon  to 
begin  recording  at  a  lighter  load  than  any 
other  meter  on  the  market  and  to  register 
up  to  heavy  overloads  with  accuracy,  and 
with  any  power-factor.  It  will  continue 
to  do  so  for  years  without  cleaning  or 
recalibration. 


The  induction  type  of  meter  was  first  introduced  by  this 
Company.  It  is  manufactured  for  single  and  polyphase 
circuits,  and  fof  three-wire  circuits,  of  any  voltage,  frequency 
or  capacity. 


For  booklet  on  Westinghouse  Integrating  Wattmeters, 
write  to  nearest  sales  office  of  the 


Westinghouse  Electric 

and  Manufacturing  G>,,  Pittsburg,  Pa. 


May  24,  1902 
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FORT  WAYNE   ELECTRIC 

WORKS. 


(lNCOR.POR.ATED) 


ENCLOSED  SERIES  ARC  LAMP— FORM  C. 


THE  BEST  LAMP  ON  the  MARKET 


SOME     REASONS. 

1.  Maximum  range  of  adjustment,  S  to  8  amperes. 

2.  Lamp  has  but  7  pivoted  joints  and  but  12  wearing  parts. 

3.  Total  weight  with  inner  and  outer  globes  is  but  29/4  pounds. 

4.  All  current-carrying  connections  held  by  two  screws,  easily  accessible. 

).    It  is  the  simplest  long  burning  lamp  constructed ;  the  total  number  of  parts  is  only  127. 

6.  A  corrugated  cast  iron  radiator  absolutely  prevents  heat  from  the  arc  entering  mechanism 

chamber. 

7.  Differential  armature  is  magnetically  supported  in   horizontal   position  and  is  practically 

frictionless. 

8.  Lamp  is  2  inches  to  4>2   inches  shorter  than  other  standard  lamps  consuming  same 

length  carbons. 

9.  Clutch  is  unique  and   simple;  consists  of  but  two  parts;  wearing  part  detachable   by 

removing  one  screw. 
10.    Solid  copper  outer  globe  holder  provides  for  expansion  of  globe  and  can  be  removed 
without  the  use  of  tools. 

MAIN   OFFICE   AND   FACTORY.  FORT  WAYNE.  IND. 


SALES   OFFICES 


BOSTON".  MASS..  518  Exchange  Bldg. 
PBILADELPBIA;  pa.,  lOlirhe  teonrse 
SYRACtrSK,  N.  Y.,  717  Dlllaye  Bldg. 


PITTSBUBG.  PA..  902  F«th  Are. 
CIXCISSiTI.  OHIO,  402  Neare  mig- 
ST.  LOUIS,  MO..  818  Lincoln  Trost  Bldg. 


CHIC.4.G0,  ILL..  623  Mariiuette  Bldg. 

ST.  PAUL.-  MIS!J..'61.^  Gcrmania  Life  Bldg. 

GEASD  BAPIOS,  MICH..  222 Houseman  Bldg. 


NEW  YORK,  !f.  Y.,  40  Sew  Street. 
ATLANTA,  GA..  8  South  Broad  Street. 
YOKOHA^IA.  JAPAK,  Bagnall  and  HU'.es. 
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CHICAGO  FUSnilR^&M^^^  FIBRE. 


Highest  grades  for  electrical  fauuladon  aoil  mechanical  purposes,  in  sheeb. 
Catalogues   and  samples  .00  appfieatioo. 


tubes,  rods  and  special  shape*. 

VULCANIZED  FIBRE  CO., 


Wilmington,  Del. 


Pnac  WIrr',  Fn»^  I,lnkii 
T«l*>i>hone  Funon, 
Pd«o  Rlocki. 


CHICAGO  FUSE  WIRE  Sl  MFG.  CO., 

aas    OCARBORN    STRKCT      CHICAGO. 
•  09   BROADWAY.   NCW   VOHK. 


THE  FRANKLIN  MODEL  DYNANIO 

10  VottSp  5  Amperes. 
Shunt  or  Series  Winding. 

We  f  lu-nlsb  all  Castings,  Punchings  and  Materlali  In 
sets  with  Blue-prlDts  and  Directions. 

To  tbe  electrical  student,  amateur  or  Ingenious 
per-ou  these  machines  are  of  the  greatest  Interest,  as 
they  turnlBh  practical  experience  in  coustructlon  and 
winding. 

WRITE  FOR  DYNAMO  CIRCUUR  NO.  16. 

PARSELL  &  WEED,  129-131  West  31st  St.,  New  York  City. 


'^ 

1 

^  STURTEYAKT  ^ 

1 

BLOWERS 

g/"  every  eonceiva,ble 
yhrm  yoT  every   con- 
ceiva.ble  purpose. 
Buili  J^or   eadura^zice. 

1 

Exhausters 
Steam  Fans 
Electric  Fans 
Engmes 

Electric  Motors 
Generatmg  Sets 
Forges 

Exhaust  Heads 
Steam  Traps 
Heating 
Ventilating  •>< 
Drymg  Apparatus 
Mechanical  Draft 

154 

IT    B.F.STURTE\ANTC>.  BOSTON.    II 

II 

1 

I  Black  Diamond  File  Works  I 


4S 

4^ 

49 

49 
*? 
49 
49 

49 
49 


K«t.  1803. 


Inc.  I8»S. 


Twtlve 
Medalt 
Awarded  at 
International 
Expositions 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
1895. 


J* 
J* 
J* 


OVB  eOOUS  ABE  ON  HAL,E  IX  RTEBT  I<EAUIMe  BABDTTABK  c9 
MTOhB  I.V  TUB  L'SITEU  8TATIBM  AMD  CAKAWA.  Jj^ 

PHILADELPHIA,   PA.  ^ 


G.  &  H.  BARNETT  COMPANY 


THIS  IS  OUR 
STANDARD 


Northall   Swinging    Cover   En-j 
closed  Arc  Lamp,  which  opens: 
like    this,    simply    by    pressing 
a  spring,  and  closes  with  a  snap,  i 


BUT 

HOW'S  THIS 
foraBABY? 


If  you  want  one  I  know 
where  you   can  get  it. 


JUST  WRITE 


Tiie  Lea 
Electric  Mfg.  Co., 

ELWOOD,  IND. 


NEW    NATIONAL    CODE 

"I  XL" 

Triple     Braided    Weatherproof 
and  Slow  Burning  Wire. 

COMPLETE   STOCK   ON    HAND. 


St.  Louis  Electrical  Supply  Co., 


ST.    LOUIS. 


Vol.  in.      $3.00  Per  Aiiui. 


f'opyrlRht.  1901,  by  Kleotrtclan 
PubltehlnE  Company.  Chicago. 


CHICABQ,  MAY  31,  1902. 


Entered  ftt  ChJcago  Postofflce  as 
mall  matter  of  the  second  class. 


iO  Chts  A  Copv.     No.  22. 


SIMPLEX 


INSULATED 
WIRES  AND   CABLES. 


RUBBER  COVERED.  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 


WESTERN  SELLING  AGENT. 

H.  R.  HIXSOH, 

1 137  Honadnock  Block.  CHICAGO 


Simplex  Electrical  Company, 


75-81  Cornhlll,  BOSTON,  MASS. 


1889— Paris  Fxposition, 
jtledal  for  Bnbber  Insolation. 

1893-World's  Fair, 
Sledal  for  Bnbber  Insniation. 


THE  STABTDABD  FOR 

RUBBFB  IIirStTI,ATI03r. 

Sole  Manufacturers  pf 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Can(iee-'';rr'  Wires 
THE  OKONITE  CO.,  Ltd. 

H  "ol'inS-  ?'Sev'er',  f  ««"»8e«.        253  Bfoailway,  New  York. 


Geo.T.  Manson, Gen'l  Supt, 
W.  H.  Hodglns.Secy. 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paranlit  Rubber  Govared  Wires  and  Cables, 

UNDERGROUND.  AERIAL,  SUBMARINE  AND  INSIDE  USE. 

TBLBPHONB.  TBLBaRAPH  AND    FIRE  ALARH  CABLES. 

All  Wires  tre  testsd  at  Factory.  JONB8BOBO.  IHO. 


^rational 

India 
Bnbber  Co.'s 

RUBBER  COVERED 
OFFICE  AND  FACTORY:  BmSTOL.  R.  I. 

CRESCENT  RUBBER  INSULATED 
WIRES  AND  CABLES 

National  Code  Htandard. 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

bs'barclay'street.  "»'"  '"''<"'  ^"l  Factory,  TRENTON,  N.  J. 

^dbf  Standard  Underground  Gable  Co. 

I       .^1     822  Tlie  Rookery.       Westlnghouee  Bldg.,       66  Liberty  St..        122B  Belz  ItldR 
I    _^     I  Chicago.  Pittsburg.  Hew  York  City.      Philadelphia.    p» 

tg^       I  Mills  Bldg.,  San  Francisco.  101  Milk  St..  Boston. 

^ET  ElectrlcGables,Coniluits,  Wires  and  Accessories. 

I  AlHo  Hleh  Grade  Rubber  Covered  Wires  and  Cables. 

STERLING    EXTRA    INSULATING    VARNISH. 

Sterling:  Xlxtra  Black  Finishing:  Varnish, 

Sterling:  Black  Air  Drying  Varnish, 

Sterling  Black  Core  Plate  Varnish. 


THE  STERUNB  VARNISH  CO., 

Pittsburg,  Pa.,  U.  S.  A. 


THE  STERLING  VARNISH  CH, 

26  Coimore  Row,  Birmingham.  Englanit. 


Bug-Proof  Bell. 

Sample,  3-in 


Segftrdahl 
Patent. 
Nicltel.  60c 
Enameled,  45c. 
By  mail,  prepaid.     Made   in  t^izes 
2  to  S-incb.  Dealers  send  for  prices. 
We  also  make  Inventors'  Models  and 
Spsciat  Eiectricai  Devices. 
Wrile  us  for  prices. 

SPIES    ELECTRIC  CO., 

87-89  W.  Van  Buren  Street,  Chicago.  Hi. 


Lous  Distance  Phone  Central  2448. 

W.  H.  SCHOTT, 

ENGINEER  AND  CONTRACTOR, 

Specialties:  1220-21  Marquette  Building, 

Central  Station  Heating  Plants, 

Water  Works  Steam  Plants. 

Electric  Light.  Gas  and 

Street  Railway  Plants.  C  H I  GAG  O . 


BARE    AND    INSULATED 

ELECTRICAL  WIRES 

OF  EVERY  DESCRIPTION. 
CROWN  RAIL  BONDS. 

American  Stieel&WIre  Co. 

CHICAGO.  NEW  YORK.         WORCESTER.         DENVER.  SAN  FRANCISCO. 


2.000  IN  USE. 

Bipolar  and  Uoldpolar  Motor* 
fro-9  )^  Co  GO  hOFMpowvr.  Djna- 
lUMfromlOllarhtatoTUi.  WsmU 
fir  rent.    Ooodproats  for  aaeato. 


TTHBJ 


r 

[PDOENIX  GLASS  CO. 

MANUFACTURERS  OF. 

GAS  AND  ELECTRIC 
GLOBES,  SHADES,  Etc.    : 

sEi«o  FO«  «  oory  of  our  new  «m> 

UkTCST   CATALOQUB. 

Pittsbnrgli.    NewYort    CMca^'; 


ERICSSON— Best.  There  are  none  "just  as 
good".  Made  for  over  twenty-five  years. 
Strictly  guaranteed  in  every  way.  We  have 
telephones  of  all  kinds,  for  all  purposes 
and  for  all  kinds  of  people.    Our  telephones 


rDirccnKi 


are  used  in  every  part  of  the  world.  Are 
always  satisfactory.  We  have  proven  this  to 
lots  of  people.    Let  us  prove  it  to  you. 

ilULLOjJWll        ERICSSON  TELEPHONE  CO., 

296  BROADWAY,  NEW  YORK  CITY. 


IDEAL    FIRE    PROTECTION    FOR   ALL 
ELECTRICAL  APPARATUS. 

/:;p  HiOHEST  Award  Pan-American 
Exposition. 

MONARCH  FIRE  APPLIANCE  COMPANY, 

27  William  St.  HEW   YORK   CITY. 


]jyESTIIN  Electrical  Ingtoment  Co., 


Waverly  Park,  NEWARK,  N.  J. 


*aB   Htandard  Portabla  Altamatinc  aiM> 
Direct  Onrreat  irattmeter  for 
lAmp  Tevtlne. 


BERLIN:  European  WMtofl  Electrical  Inttru- 
mentCo.,  No.  88  RItterstraise. 

LONDON:  Elliott  Bros.,  No.  101  St.  Martini 
Lane. 

The  Weston  MarilPflrtalile 
Direct  Reaiiig 

Voltmeters  and  Wattmeters 

Alternating  and  Direct  Current  Circuits 

Are  the  only  standard  portable  in- 
strumen'sof  the  type  deserving  this 
name.  Write  for  circular  and  price 
lists  8  and  9. 

Mention  the  Vfrnmnx  Euwrwctiii  wtien 
writing  for  catalogues. 


SEA  BREEZES  RECALLED 

BY    USING    OUR    FAN    MOTORS. 
HOT    WEATHER     DISCOMFORTS     DISPELLED 

WHERE  THEY 

ARE 
INSTALLED. 

ALL    VOLTAGES    AND    STYLES. 

THE  STANDARD  ELECTRIC  GO. 


CINCINNATI,    OHIO. 


FOR    HICH    GRADE 


INSULATING  VARNISHES 

ADDRESS 

Standard  Varnish  Works   , 

CHICAGO  NEW   YORK       <  LONDON 
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THE  BUNNELL  TELE6RAPHIC  il  ELECTRICAL  CO 

I  10-120  BEEKMAN  STREET,  NEW  YORK. 


TELEGRAPH,  TELEPHONE,    RAILWAY 
AND    ELECTRICAL    SUPPLIES. 


FACTORIES: 
HEW    YORK    CITY 

AND 
MILFORD,  CONN. 


District  Messenger  Call,  Police,  Patrol, 
Watchman's,  Burglar  and  Fire  Alarm 
Boxes  and  Equipment 


TRY  OUR 

BEEKMAN  DRY  BATTERY, 
BEEKMAN  IRON   BOX  BELL, 
BEEKMAN  ANNUNCIATORVtflRE, 
BEEKMAN  TELEPHONES. 

UNEQUALED  IN  QUALITY 
OR   PRICE. 

OUR    GOODS 

ARE  GUARANTEED. 

CATALOGUE    OR     LEARNERS' 
.      MANUAL    FREE    ON     RECEIPT 
OF    POSTAGE. 


THE  BEEKMAN  MEDICAL  BATTERY. 


STANDARD  MAIN  LINE  RELAY. 


No.  5  FIRE  ALARM  BOX. 


Men 

Wanted 

qpHERE  is  an    iir- 
■  ■*    gent     demand 
for   electricians  —  not 
tinkers,    but    trained 
men.    Do  you  want  a 
■    lietter  po.sition?  Send 
us  this  advertisement, 
with    X    opposite  the 
position     you   prefer, 
and   your   uanie  and 
address    luiilten    in. 
Then    we'll   tell    you 
how   We    can     train 
you,  help  you  gel  a 
/losilioii ,  and  help  you 
advance  to  the  top 

lull 

rniittoniil  l'«rP.-»ii«i>i1riiri-  ScliooN, 

■  fi'  titfivHt  what  /  h.iz't  m<iri-tii  betow.    Pieast  till 
•:  help  tHt, 

Jb:i*?i-trlcal  Enjcinwrr 

l)«-sii:iier  of  l>yiininu<Klti4>erlr  MH<;Iiinerj- 

Ere.tornf  Klfctrir  »'.iw<r.Hou9*-  Apparatus 

Mii,iiae*;r  of  Klectrii    KnlUvay 

Maiiairer  ot  Kit'trn-   I.lulit  Flant 

Siip*Tlntend*>nt  of  Kl«t:trir  Flant 

Firo  I  n*lerwrit*;rft'  Iiispt^ftor 

ln(*-rior  Wireuiau 

Vorcman  of  D.viuiino  Uooni 

Foi-f-nian  ot  Kloi'trhal  K<^palr  Slioi. 

I>)iiaiuo  T«?n<ler 

KI»*ctri.nl  IJueman 

Motorniuii. 

International 

Box  10 

Correspondence  Schools 

02,  SCRANTON,  PA. 

"RELIANCE" 

:  QRNKRATORS 
AND  IflOTOKS. 


SEND      FOR      BULLETIN. 


RELIANCE   ELECTRIC 
COMPANY, 

MILWAUKEE,  ■         -  WIS. 

AOENTS  WANTED  EVEHlfWHEnE. 


STORAGE  BATTERIES 


.fOR... 


Lighting  Plants,  Railroad 
Cars  and  BuildingSm 

FOR  AUTOMOBILES  #  POWER 

THE  ONLY  BATTERY  FOR  PRACTICAL  PURPOSES. 

WE    MAINTAIN    AND    GUARANTEE 
ALL  OF  OUR  LINES  OF  BATTERIES. 

ESTIMATES  FURNISHED  FOR  ANY  CAPACITY. 


United  States  Accumulator  Co., 

95 1  1HARQVKTTE  BVIIiDIKG,  CHICAGO. 
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TheElectrig  Storage  BatteryCo. 


riie    'CblOnbe    HCCUmUlatOt'   ^or    central    stations,    aeciric    Railways, 

Isolated  Ligliting  and  Power  Stations,  Fire 
Alarm  and  Telegraph  Service,  Train  LigMing,  Laboratory,  Etc.,  Etc. 

The  **}£iibe   HCCUmUlatOr"   l^or  ElectHc  vehicles. 


PRICE  USTS  AMD    DESCRIPTIVE  BULLETIHS   FORWARDED    UPOM   REQUEST. 


(Allegheny  Ave.  aad  X9lh  St.      100  Broadway.      60  State  St.    Marquette  Bldg.    Equitable  Bldg.      WainwrlgDtBldg.      Nevada  Block.'      New  England  Bldg.      Michigan  Electric  Co. 


A  DAY  Us  NIGHT  SIGN 


A  novelty  in  sign  construction. 
Bear  in  mind  that 

FEDER.AL 
ELECTRIC 

^  f  Cm  IV  ^  "^  equally  at- 
^^■*^-'*^^^  tractive  at  night 
and   in    daytime — a  strong  argument. 


$280 


^FCOCRAL     ELECTRIC    COMPANY  PATENTS.  ) 


PER    YEAR  net 

income  per  kilowatt  of 
station  investment  is  averaged  from 
300  of  these  signs  in  service  in  Chicago. 
Write  for  Bulletin  No.  50;  large  size 
halftone  engraving  of  this  sign  on  fine 
enameled  paper  sent  free. 

Federal   Electric  Co. 

84  Market  Street,  CHICAGO.  ILL. 


EDISON     PRIMARY    BATTERIES. 


FORMEHLY    KNOWN     AS      EDISON-LALANOC. 


won    QAB    ENOINEB, 
SLOT      MACHINES. 
AUTOMOarLES 
RAILHOAO   SIGNALS, 
CnOsaiNO    SELLS, 


CONSTANT     OUnHKNT 
NO    LOCAL   ACTION. 
WILL   NOT    FHECZE. 
LIQUIP   TIQHT 

ccLLB  ron 

PORTABLS 

WOUK. 


FULL    DESCRIPTION    IN    BOOKLET    NO.   4- 

EDISON    MANUFACTURING    COMPANY, 

rAOTORT,   OftANOe,  NEW  JSHSEY.  U.  S.  a.  new  YORK  OFTICE,  B3   CHAMBERS  STREKT. 

CHICAOO  OFFICE,   144  WABASH   AVENUE.   ■ 


RHEOSTATS 

AND 

ELECTRIC    CONTROLLING    DEVICES 

OF    EVERY    DESCRIPTION. 

THE  CUTLER-HAMMER  MFG.  00. 


AGENTS : 

STURTEVANT  ENGINEERING  CO..  LONDON.  ENG. 
KILBOURNE  &  CLARK  CO..  SEATTLE,  WASH. 


MAIN  OFFICES  AND  FACTORY: 
MILWAUKEE. 


BRANCH  OFFICES: 
NEW  YORK-CHICACO. 


An  INCANDESCENT  LAMP  represents  a  large  investment  of  capital,  ingenuity  and  siiiiieij  worlcmansliip,  it  is  sold  at  a  price  lo  low  as  to  necessitate  eternal 
vigilance  in  cutting  costs  to  a  mlnlmim.  A  successful  lamp  maiufacturer  can  not  afford  to  experiment  with  poor  materials.  This  explains  ihe  popularity  of 


408  N.  J.  R.  R.  Ave. 


1^1 

,  NEWARK, 


R    &     C 


N.J. 


120  LIBERTY  ST.,  NEW  YORK. 


IIMUIVI 


We  buy  and 
Refine 
Platinum 
Scrap  also. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Acme  Pay  Station  Co — 

Adams-Eagnall  Electric  Co..— 

Akron  SmoMng  Pipe  Co — 

Americaa  Battery  Co — 

American  District  Steam  Co.  .— 
Amer.  Electrical  Heater  Co..— 

Amer.  EL  Telephone  Co 15 

American  Electrical  Works..  11 
Amer.  Reflt.  i  Lighting  Co.  11 
American  School  of  Corresp..lO 
Amer.  Steel  &  Wire  Company  I 

Anderson  4  Sons,  W.  H 17 

Aadel&  Co.,  Theo II 

Badt&Co.,F.  B 10 

Baker  &  Company 3 

Ball  Engine  Company 16 

Harnett  Company,  G.  &  H — 20 

Bayley  &  Sons  Co.,  W 16 

Beardslee  Chandelier  Mfg. Co.lO 

Beidler  i  Co  .  Francis 16 

Benhold  &  Jennings 17 

Besly  &  Co.,  Charles  H 20 

Bissell,G.W — 

Bossert  EL  Construction  Co . .  11 

Bullock  Electric  Mfg.  Co 11 

Bunnell  Telegraph.  AElecCo.  2 

Carney  Brothers  Company ...  17 

Central  Electric  Co 5 

Central  Manufacturing  Co..  .— 
Central  Telephone  &  El.  Co.  .— 

Century  Glass  Co 10 

Chftse-Sh&wmut  Company...  9 
Chicago  &  Alton  Ballroad — 16 

aiN.  W.E.E 13 

Chicago  Edison  Company  .4,  12 


Chic.  Fuse  Wire  &  Mfg.  Co...— 
Chicago  Insulated  Wire  Co..— 

C.  M.  &St.  P.  R.  R 16 

Chicago  Pay  Station  Co 14 

Chicago  Telephone  Co 8 

Cincinnati  Gas  &  Elec.  Co...  13 

Coit,  Henry  A 14 

Colorado  Lamp  Co.,  The — 

Columbia  Telephone  Mfg.Co.l4 
Continental  Tel.  Const.  Co . .  14 
Continuous  Rail  Joint  Com- 
pany of  America 5 

Crescent  Ins.  Wire  &  Cbl.  Co.  I 
Crocker- Wheeler  Company  .30 

Crolius  &  Son,  E.  R — 

Cutler-Hammer  Mfg.  Co 3 

Cutter  Elec.  &  Mfg.Company— 

D.  A  W.  Fuse  Company — 

Dearborn  Drug  &  Chem.  Co..  S 
Diamond  Meter  Company — — 

Dicke  Tool  Company 16 

Diehl  Manufacturing  Co 5 

Dixon  Crucible  Co.,  Joseph,. 16 

Eclipse  Pulley  Covering  Co..  10 
Edison  Decorative  &  Minia- 
ture Lamp  Department  — 10 

Edison  Mfg.  Company 3 

Edwards  <fe  Company 11 

Electrical  Engineer  Institute. — 
Electric  Appliance  Company.  10 
Electric  Storage  BatteryCo..  3 
Electrician  Pub.  Company...  18 
Ericsson  Telephone  Company  1 
Eureka  Electric  Company 15 


Federal  Electric  Company, 


Flora,  E.  E II 

"For  Sale"  Advertisements..  12 
Ft.  Wayne  Elec.  Works.,  Inc.  19 

Fowler,  John  H 17 

Franklin  Eng.  &  Elec.  Co....— 
Fulmer  Lumber  Co.,  D.  M 17 

General  Electric  Company ...  4 
General     Incandescent     Arc 

Light  Company 8 

General  Incand.  Lamp  Co . . .  .— 
Glass  Wool  Mfg.  Company..  .— 
Great   Western    Smelting   <fe 

Refining  Company 13 

Gregory  Electric  Company  ...12 

Hartford   Steam   Boiler    In- 
spection &  Insurance  Co ...  11 

Hazard  Manufacturing  Co 20 

Hobart  Elec.  Mfg.  Company. .  1 

Hoffman,  G.  W 12 

Holcomb-Lobh  Co 17 

Holmes  Fibre- Graph.  Co 8 

Humphrey,  Henry  H — 

Illinois  Electric  Specialty  Co.I4 

minols  Elec.  Mfg.  Co 12 

minois  Maintenance  Co 12 

Incandescent  Electric  Light 

Manipulator  Company — 

Indiana  Rub.  <fe  Ins.  W.  Co. , .  1 
India  Rubber  &  Gutta  Percha 

Insulating  Company 

Intemat'lCorres.  Schools....  2 
International  TeLMfg.  Co.  ..15 

Jeffrey  Manufacturing  Co. .  ..16 
Johnston,  Thomas  J 11 


Kartavert  Manufacturing  Co.20 
Kellogg  Switchboard  &  Sup- 
ply Company 10,  15,  17 

Klein  &  Son,  Mathias 17 

Kokomo  TeL  &  EL  M.  Co....  14 

Leather  Preserv.  M.  Corp . . . .  — 

Leavltt,  R.H 17 

Leclanche  Battery  Company. 13 

LefEel  &  Co.,  James 16 

Lindsley  Brothers  Company.. 17 
Lowell  Model  Co II 

Machado  &  Roller — 

Mai tby  Lumber  Company..  .17 
Manhattan  Elec.  Supply  Co..  7 

Matthews  &  Bros.,  W.  N U 

McLennan  &  Company,  K....10 

Meredith  Cedar  Co.,  J.  P 17 

Metropolitan  TeL  &  El  Co. ..15 

Mica  Insulator  Company 10 

Miscellaneous  Advs i2 

Moloney  Electric  Company..— 

Monarch  Fire  AppL  Co 1 

Monon  Railroad — 

Moon  Mfg.  Co.,  The 15 

Morse  Cedar  Company 17 

Mott  &  Company,  J.  E 10 

Munsell  &Co.,  Eugene — 

National  India  Rubber  Co....  1 

NaugleTieCo.,  E.  E 17 

New  York  Ins.  Wire  Co 9 

Norton  Tool  Company,  The. .14 

Okonite  Company,  The 1 

O.  R.  AN.  Co 13 


Osbum  Flexible  Conduit  Co.  5 


Paragon  Fan  <fe  Motor  Co ......  — 

ParseU  &  Weed — 

Pass  &  Seymour 7 

Perrizo  &  Sons 17 

Phillips,  Eugene  P II 

Phillips  Insulated  Wire  Co. .II 

Phoenix  Glass  Company I 

Phosphor-Bronze  S.  Co 16 

Pignolet.L.  M 10 

Pittsburg  &  L.  S.  Iron  Co 17 

Porter  Cedar  Company 17 

Pratt  Institute — 

Reisinger,  Hugo 7 

Reliance  Electric  Company..  2 
Reynolds  Electric  Company.— 

R.  I.  Teleph.  A  Elec.  Co 20 

Roebling's  Sons  Co.,  J.  A 10 

Rose  Electric  Company 12 

Rose  Polytechnic  Institute. . .  — 

St.  Louis  Elec.  Supply  Co  ..  20 

Sargent  &  Lundy — 

Sawyer-Man  Elec.  Company.— 

SchoonmakerCo.,  A.  G 13 

Schott,W.H 1 

Schureman  A  Hayden 12 

Shelby  Electric  Company . . .  .— 
Signaloid  Chemical  Worka..  .— 
Simplex  Electrical  Co., The. 1, 10 

Smith  Co.,  S.  Morgan 9 

Spencer  Electrical  Co 14 

Spies  Electric  Company 1 

Sprague  Electric  Company...  5 
Standard  Electric  Company ..  i 

Standard  Pole  A  Tie  Co 17 

Standard  Underg.  Cable  Co..  1 


Standard  Vamlsh  Works  ....  1 

Stanley  Instrument  Co 9 

Sterling  A  Son.  W.  C 17 

Sterling  Electric  Company...— 
Sterling  Varnish  Co.,  The....  i 
Stilwell-Blerce  &  Smith-Vaile 

Company 9 

Stow  Mfg.  Company — 

Stromberg-Carlson  TeL  Mfg. 

Company 15 

Sturtevant  Company,  B.  F...20 

Telephone  Co.  of  Amer.,  The.13 

Torrey  Cedar  Company 17 

Triumph  Electric  Co 5 

United  States  Accumulat.  Co.  3 

Valentine-Clark  Co.,  The....— 
Varley  Duplex  Magnet  Co. . .  .— 
Vindei  Electric  Company....  8 

Vomacka  A  Mazenek — 

Vulcanized  Fiber  Company. .  20 

Wabash  E.  R 16 

Wagner  Electric  Mfg.  Co 6 

Walsh's  Sons  A  Company  — 12 

West  Shore  Route — 

Western  Elcetric  Company...  7 

Western  EL  Supply  Co. — 

Westlnghouse      Electrlo     A 

Manufacturing  Comp»ny  . .  18 
Weston  Electrical  Inst.  Co...  1 
Whitehead  Company,  W.  W..12 

Wickes  Bros 13 

WUlyoung,  Elmer  O — 

Wisconsin  Central  a.  R 16 

WorcMtM  Company,  a  H ....  17 
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MANUFACTURED  BY 


ALWAYS 

IN 
STOCK. 


Motors, 
Switches, 
Arc  Lamps, 
Circuit  Breakers,  Etc.,  Etc. 

CHICAGO  EDISON  COMPANY,  139  Adams  Street, CHICAGO. 


■  Go. 
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THE  OENERAL  ELECTRIC  COMPANY'S 


FAN  MOTORS  FOR  1902. 


Boston 

Philadelphia 

Atlanta 


Now  ready  for  shipment. 


Stock  carried  in  the  following  cities: 

New  York 
Cincinnati 
New  Orleans 


Chicago 

Denver 

San  Francisco 


GENERAL  OFFICES:  SCHENECTADY,  N.  Y. 
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There  is  No  Higher-Class  India-Rubber  Insulation 
For  Wires  and  Cables  than 

HABIRSHANAA 


Authorized  Manufacturers  of  tha 

IX    f-i.exibi_e:  -tubi 


\A/IRI 


The  India-Rubber  and  Cutta-Percha  Insulating  Co., 


Sales  OfTlce, 
I  5  Cortlandt  St.,  New  York. 


MAIN  OFFICE,  Glenwood  Works, 

YOIMKI 


iMiiiiiMiiifiiiMiiiiiiMiMMMMiiiiiiiiiifiiiiiC 
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IN  ''OKONITE"  WIRE   IS  A   PAYING   PROPOSITION 

WHICH   IS  NEVER  OVERLOOKED   BY 

LARGE   BUYERS. 

SMALL    BUYERS    SHOULD     PROFIT    BY    OTHERS'    EXPERIENCE. 


TRADE  MARK 


OKONITE  WIRE- 


OKOIMITE  TAPE- 


MAIMSOIM  TAPE 


TRACK  HARK. 


(Mxd  €lttlrirCmttjiaug, 


264-266-268=270    FIFTH  AVE., 
CHICAGO. 


GENERAL    WESTERN  AGENTS. 


RIUIVI 


SMALL  GENERATING  SETS  FOR 

MARINE  WORK  OR  SMALL 

ISOLATED  PLANTS. 

■m:  MiNDFACTURE 

GENERATORS  and  MOTORS 

OF  ALL  KINDS  AND  FOR  ALL  PURPOSES. 

TRIUMPH  ELECTRIC  CO., 


m  iiiif  rn 


CINCINNATI,  O. 


CONTINUOUS  RAIL  JOINT  CO.  OF  flW. 

General  Offices:    Century  Building, 

NEWARK,  N.  J. 

Over  ten  thousand  ( 10,000)  miles  in  use.    Received  the  highest 

award  in  its  class  at  Paris  Exposition,  1900,  and 

Pan-American,  Buffalo,  1901. 


CONDUIT 

AND 

FITTINGS 


made  in  the  same  factory  give 
the  best  results.  For  every 
type  of  Conduit  we  manufac- 
ture we  make  a  complete  line 
of  J  unction  Boxes,  Outlet  Plates,  Fittings  and  Tools— which 
is  something  no  other  conduit  manufacturer  does.  Send 
for  Cataogue  No.  03404. 

SPRAGUE  ELECTRIC  COMPANY. 

Gener&I  Offices:  527-531  West  34th  St..  NEW  YORK. 


#^ 


Ftexduct 


99 


THE  NEW  AND  PERFECT  FLEXIBLE 
CONDUIT  FOR  INTERIOR  WIRING, 

APPROVED    BY    BOARDS 
OF  FIRE  UNDERWRITERS. 


The  interior  cannot  be  ripped  out,  be- 
cause it  is  an  inseparable  part  of  the  conduit 
— no  possiblility  of  ripping  out  the  inside 
when  installing  wires  too  large  for  conduit, 
or  when  fishing  wires  through  it. 

When  "FiBxduct"  is  used, 
every  foot  is  absolutely 
intact    and  uninjupedm 

"Flexduct"  is  positively  moisture-proof 
— made  so  by  closely  weaving  together  a 
special  fibre  with  a  special  warp  and  by  treat- 
ing the  conduit  with  a  special  compound  to 
fill  up  the  pores. 

Send  for  booklet— also  a  aample  of  "Flex- 
duct,"  and  carefully  examine  Its  smooth  In- 
lerlor;  Its  longitudinal  Interweaving;  test  lis 
strength,  and  satisfy  yourself  that  "  Flexduct  " 
Is  the  best  flexible  conduit  that  has  ever  been 
manufactured  for  Interior  wiring. 

"Flexduct"  costs  no  more  than  the  old 
style  conduit.     Order  from  your  jobber. 


Osburn  Flexible  Conduit  Co, 

General  Sales  Offices:    91  Park  Row,  Mew  York Oitym 

Montreal,  The  R.  E.  T.  Pringle  Co.,  Ltd.  Chicago,  F.  B.  Badt  &  Co.,  1 504  Monadnock  BIdg. 


EH 


Ceiling  Fans 


2    DISTINCT   TYPES. 
12    DESIGNS. 
20    FINISHES. 
2   OR   4   BLADE. 


ELECTBOLrEB   COLVIIN. 


EL.ECTBOI.IEB    COL.VaiN. 


Made  In  all  varieties  of  designs  and  finishes  to  suit  all  conditions.  Our 
Ceiling  and  Desk  Fans  make  friends  all  over  the  world  as  they  never 
give  trouble.  ^^__^_^^^^^_ 

DIEHL  MANUFACTURING  COMPANY 


Main  OfRce  and  Works, 


ELIZABETHPORT,  N.  J. 


MEW   YORK. 


PHILADELPHIA. 
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AUTOMOBILE  CHARGING  OUTFIT 


(45^=KiIowatts  Capacity) 

Combination  of  an  A.  C.  Induction  Motor  and  a 
Wagner  D.  C.  Generator. 

The  Alternate  Current  Motors  are  built  to  operate  on  104-volt  and 
2o3-volt  single-phase  circuits  with  either  60  or  133  cycles,  but  can  be  operated 
also  on  two-phase  or  on  three-phase  circuits. 

Motors  can  be  wound  for  any  voltage  up  to  500  and  for  any  frequency 
desired. 

It  is  important  with  these  motors  to  specify  accurately  the  frequency  of  the 
circuit  when  ordering,  especially  if  considerable  starting  torque  is  required. 

These  are  not  synchronous  motors,  and  do  not  produce  any  appreciable 
variation  or  fluctuation  in  the  voltage  of  the  circuit  upon  which  they  are 
operated.  They  can  be  connected  to  the  same  mains  as  incandescent 
lamps,  without  affecting  the  latter. 

WAGNER  ELECTRIC  MFG.  CO.,  ESJi 


CLASSIFIED   INDEX   OF   ADVERTISEMENTS. 


A4]nsters,  Inc.  IjampB. 

Inc.  £1.  Lt.  Maolpulator  Co. 

Anchors  (Tel.  A  Tel.) 

Matthews  A  bro.,  W.  N. 

Annaneiators. 

Central  Electric  Co. 
Edwards  &  Company. 
Electric  Appliance  Co. 
Western  Electric  Co. 
Western  Elec.  Supplj-  Co. 

Babbitt     Metal     and 
Solder. 

Gr.  Western  Sm.  and  Refg.  Co. 

Batteziea  and  Jars. 

Bunnell  Telegrapb.&Elec. Co. 
Central  Electric  Co. 
Edison  Mfg.  Co. 
Edwards  A  Company. 
Electric  Appliance  Co. 
Leclancbe  Batter>'  Co.,  The 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Bella,  Bnczers,  Etc. 

Bunnell  Tele^ap.  AElec.  Co. 
Central  Electric  Co. 
Edwards  A  Company. 
Electric  Appliance  Co. 
Sples  Electric  Company. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Belt  Breaalnc:. 

Eclipse  Pulley  Covering  Co. 
Leatner  Preserver  Mfg.  Corp. 

Belting. 

Leather  Preserrer  Mfg.  Corp. 

Blcwera. 

Sturtevani  Co.,  B.  P. 

Boilers. 

Whitehead  Company.  W.  W. 

Books.  Electrical. 

Audel  A  Co..  Theo. 
Electrician  Publishing  Co. 

Brashes. 

Central  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
Holmes  Flbre-Graphlte  Co. 
Western  Electric  Company. 

Cable  cups. 

Cbase-Shawmut  Company. 
Norton  Tool  Company,  The. 

Cables.  (See  Insulated  Wires. ) 
Cables,  Electric  (See  Insu- 
la iedWlre9)Copper,8heet 
and  Bar. 

American  Elec.  Works. 
American  Steel  A  Wire  Co. 
Bunnell  Telegrap.  A  Elec. Co. 
Central  Electric  Co. 
General  Electric  Co. 
New  York  Ins.  Wire  Co. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Western  Elec.  Supply  Co. 
Western  Electric  Company. 

Carbons*     Points    and 
Plates. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

Relilnger,  Hugo. 

Weit«rn  Eleot.  Supply  Co. 
Castings. 

Smith  Co.,  S.  Morgan. 
Chains. 

JtlTrey  Mfg.  Co. 
Circuit  Breakers. 

Badt  A  Co.,  r.  B. 

CuHer  Elec.  A  Mfg.  Co. 

We6t«ra  Bl»ctrlo  Company. 

OoaJ   and   Aataes    Hand- 

Jeffrey  Mfg  C«. 
Coils  and  Slaffnets. 

Bunnell  Telegrap.  A  Elec. Co. 

Varley  Duplex  Magnet  Co. 

Western  Electric  Co. 
Coloring  fbr  Inc.  liamps. 

Slgnaloid  Chemical  Works. 
CoviiMtiuid. 

Croflus  A  son,  E.  R. 

Dearborn  Drug  A  Chem.  Wks. 

Conduit  and  Conduits. 

Badt  ACo.,  P.  B. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Otbum  Flexible  Conduit  Co. 
Ipragae  Electric  Co. 
Weitttrn  Elect.  Bupply  Co. 


Constmction  A  Repairs. 

Chicago  Edison  Co. 
Parsell  A  Weed. 
Spies  Electric  Company. 
Western  Electric  Co. 

Contractors  and  Electric 
I>iffht  Plants. 

Bullock  Elec.  Mfg.  Co. 
Crocker-Wheeler  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
Molt  A  Company.  J.  E. 
Sprague  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Westlnghouse  Elec.&Mfg.Co. 

Correspondence  Schools. 

American  School  of  Corresp. 
Electrical  Engineer  Inst. 
Int.  Correspond.  Schools. 

Cross-Arm  Braces,  Etc. 

Anderson  &  Sons,  W.  H. 

Cross-Arms,     Pins     and 
Brackets. 

Berthold  A  Jennings. 
Central  Electric  Co. 
Central  Manufacturing  Co. 
Leavitt,  R.  H. 
Standard  Pole  A  Tie  Co. 
Western  Elect.  Supply  Co. 
Western  Electric  Company. 

Cnt-Onts  and  STritches. 

Bossert  Elec.  Const.  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Pass  A  Seymour. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Cats. 

Franklin  Eng.  &  Electro.  Co. 
Dynamos  and  Motors. 

liullock  Elec.  Mfg.  Co. 
Central  Electric  Co. 
Crocker-Wheeler  C^. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Gregory  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
Parsell  A  Weed. 
Reliance  Electric  Company. 
Schureman  A  Hayden. 
Sprague  Electric  Co. 
Sturtevant  Co.,  B.  F. 
Triumph  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Electric  Heating  Appl. 

American  Elec.  Heater  Co, 
irilmplex  Electrical  Co. 

Electric  Rail'ways. 

Crocker-Wheeler  Company. 
General  Electric  Co. 
Sprague  Electric  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Electric  Siffns. 

Federal  Electric  Company. 

Electrical  and   Mechan- 
ical Ensrineers. 

Badt  &  Co..  P.  B. 
blsaell.  G.  W. 
Flora,  E.  E. 
Humphrey,  Henry  H. 
Mott  A  Company.  J.  E. 
Sargent  &  Lundy. 
Sclioli.  W,  H. 

Electrical  Instruments. 

Badt  A  Co.,  P.  B. 
Bunnell  Telegrap.  A  Elec.Co. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Illinois  Electric  Specialty  Co. 
Machado  A  Roller. 
Plgnolet,  L.  M. 
Stanley  Instrument  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 
Weston  Electrical  Inst.  Co. 


WUlyoung,  Blmer  G. 


Electro- Plating  Mach*y. 

Besly  A  Co.,  Chas.  H. 
Crocker-Wheeler  Company. 
General  Electric  Co. 

Elevators- Conveyors. 

Jeffrey  Mfg.  Co. 

Engines,  Cias. 

Lowell  Model  Co. 
Parsell  A  Weed. 

Enslnes,  Hteam. 

Ball  Engine  Co. 
Bayley  A  Sons  Co.,  W. 
Sturtevant  Co.,  B.  P. 
WhlteheadCompany,  W.  W. 

£xh*8t  Steam  Apparatus. 

American  District  Meam  Co. 

Fan  Outfits. 

Central  Electric  Co. 
Crocker-Wheeler  Company. 
Dlehl  Manufacturing  Co. 
Edison  Mfg.  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
St.  Louis  Elec.  Supply  Co. 
Sprague  Electric  Co. 
Sturtevant  Co.,  B.  P. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  &  Mfg.  Co. 

Fibre. 

Kartavert  Mfg.  Co. 
Vulcanized  Fibre  Co. 

Files. 

Barnett  Co..  G.  &  H. 

Fire  Alarm  Equipments. 

Bunnell  Telegrap.  A  Elec.Co. 

Fire  Extininiiskers. 

Monarch  Plre  Appliance  Co. 

Fixtures,  Gas  and  Elec. 

Beardslee  ChandellerMfg.Co 

Flashers. 

Reynolds  Electric  Company. 

Flexible  Shafts. 

Stow  Mfg.  Co, 

Forces. 

Sturtevant  Co.,  B.  F. 

Fuses  and  Fuse  Wire. 

Central  Electric  Co. 
Chicago  Fuse  Wire  &  Mfg.Co. 
D.  &  W.  Fuse  Company. 
Electric  Appliance  Co. 
Vomacka  &  Mazanek. 
Western  Elect.  Supply  Co. 
Western  Electric  Company. 

Clears. 

Besly  A  Co.,  Cbas.  H. 

General  Elec.  Supplies. 

Bunnell  Telegraph.AElec.Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

St.  Louis  Elec.  Supply  Co. 

Standard  Electric  Company. 

Western  Electric  Co. 

Western  Elect.  Supply  Oo. 
Glass  KV^ool. 

Glass  Wool  Mfg.  Company. 
Globes     and     Electrical 

GlassTrare. 

Century  Glass  Co. 

Phcenli  Glass  Co. 

Western  Elect.  Supply  Co. 
Graphite  Specialties. 

Besly  A  Co..  Cnas.  H. 

Dixon  Crucible  Co.,  Jos. 

Holmes  Plbre-Graphlte  Co. 

Heating     and    Tentllat- 
inff  Apparatus.  ' 

Sturtevant  Co.,  B.  P. 

Holders,  Inc.  I^amps. 

Incandesent    Electric    Light 
Manipulator  Co. 
Inspection  A  Insurance. 

Hartford   Steam    BoUer   In- , 
Bpection  A  Insurance  Ca 
Institutes. 

Pratt  Institute. 
Ro->e  Polytechnic  Instllule. 
Insulators  and  Insulat- 
ins  Materials. 

Akron  Smoking  Pipe  Co. 
Bunnell  Telegrap.  A  Elec.  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Electrical  Appliance  Co. 
General  Inc.  Arc  Light  Co. 
Indiana  Rub.  A  Ins.  Wire  Co.  < 


Kartavert  Mfg.  Co. 
Mica  Insulator  Co. 
Munsell  A  Co.,  Eugene. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
OkonlteCo.,The. 
Phillips  Insulated  Wire  Co. 
Simples  Electrical  Co. 
Standard  Underground  C.  Co. 
Standard  Varnish  Works. 
Sterling  Varnish  Co. 
Vulcanized  Fibre  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Insulated  Wires  and  Ca- 
bles—Maxmet  Moires. 

American  Electrical  Works. 
American  Steel  A  Wire  Co. 
Bunnell  Telegrap.  &  Elec.Co. 
Central  Electric  Co. 
Chicago  Insulated  Wire  Co. 
Crescent  Ins.  Wire  ACbl.Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Hazard  Manufacturing  Co. 
Indiana  Rub.  A  Ins.  Wire  Co. 
India  Rubber  A  Gutta  Percha 

Insulating  Co. 
Kellogg  Switch.  A  Sup.  Co. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
OkoniteCo.,  The. 
Phillips,  Eugene  P. 
Phillips  Insulated  Wire  Co. 
Roebllng's  Sons  Co.  J.  A. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Western  Elec.  Supply  Co. 
Western  Electric  Company. 

Junction  Boxes. 

Bossert  Elect.  Const.  Co. 
General  Inc.  Arc  Light  Co. 

liamps,  Ard. 

Adams-Bagnall  Elec.  Co. 
Central  Electric  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Lt.  Co, 
Gregory  Electric  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Weatlnghouse  EI.  A  Mfg.  Co. 

Iiamps.  Incandescent. 

Central  Electric  Co. 
Chicago  Edison  Co. 
Colorado  Lamp  Co. 
Edison  Decorative  A  Minia- 
ture Lamp  Dept 
Electric  Appliance  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
General  Inc.  Lamp  Co. 
Sawyer-Man  Elec.  Co. 
Shelby  Electric  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

I^amps,  Inc.,  Adjusters. 

Inc.  El.  Lt.  Manipulator  Co. 

Lamps,      Incandescent— 
Replacers  A  Cleaners. 

Inc.  El.  Lt.   Manipulator  Co. 

liiffhtninff  Arresters. 

American  Elec.  Fuse  Co. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
Westlnghouse  EL  A  Mfg.  Co. 

liinemen's  Climbers. 

Anderson  A  Sons,  W.  H. 
Klein  A  Son,  Matnlaa. 

Macmet  Wires. 

(See  Insulated  Wires.) 

Mechanical  Designer. 

Flora,  E.  E. 

Mechanical  Draft. 

Sturtevant  Co.,  B.  P. 

Meters. 

Diamond  Meter  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

Qonerallnc.  Arc  Light  Co. 

Mica. 

Munsell  A  Co.,  Eugene. 

Mining  Apparatus,  Elec. 

Crocker- Wneeler  Company. 
General  Electric  Co. 
Jeffrey  Mfg.  Co. 
Westlnghouse  El.  A  Mfg.  Ca 

Motors.  (See  Dynamos    and 
Motors). 


Nippers  and  Pliers. 

Klein  &  Son,  Mathlas. 
Packing. 

Besly  &  Co.,  Chas.  H. 
Patent  Attorneys. 

Johnston,  Thomas  J. 

Phosphor  Bronze, 

Besly  &  Co.,  Chas.  H. 
Phosphor  Bron2eSm.Co.,Ltd. 
Platinum     Bought     and 
Sold. 

Baker  A  Company. 

Gt. West. Sm.and  Refining  Co. 

Poles  and  Ties. 

Beidler  A  Co.,  Francis. 
Bertbold  A  Jennings. 
Carney  Brothers  Company. 
Powler,  John  H. 
Fulmer  Lumber  Co.,  D.  M. 
Holcomb-  Lobb  Co. 
Llndsley  Bros.  Co. 
Maltby  Lumber  Co. 
Meredith  Cedar  Co..  J.  P. 
Morse  Cedar  Co. 
Naugle  Tie  Co.,  E.  E. 
Perrizo  &  Sons. 
Plttjburg  A  L.  S.  Iron  Co. 
Porter  Cedar  Company. 
Standard  Pole  A  Tie  Co. 
Sterling  A  Son,  W.  C. 
Torrey  Cedar  Co. 
Valentine-Clark  Co.,  The. 
Worcester  Co.,  C.  H. 

Polish  (Metal). 
Hoffman,  G.  W. 

Porcelain. 

Akron  Smoking  Pipe  Co. 

Po'wer  Transmission 
Machinery. 

Jeffrey  Mfg.  Co. 
Smith  Co.,  6.  Morgan. 
Stllwell-Blerce  Smith- Valle. 

Pulleys. 

Smith  Co.,  S.  Morgan. 
Stllwell-Blerce  Smith- Valle. 

Pulley  Covering. 

Eclipse  Pulley  Covering  Co. 

Rail  Bonds. 

American  Steel  A  Wire  Co. 
Badt  ACo.,  P.  B. 

Bail  Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 

Refiners. 

Gt.West.Sm.and  ReflnlnerCo. 

Reflectors. 

Amer.  Refit.  A  Lighting  Co. 

Re -IVinding-Repairs. 

Chicago  Edison  Co. 
Gregory  Electric  Co. 
111.  Elec'l  Mfg.  Co. 
Schureman  &  Uayden. 

Rheostats. 

Badt  A  Co.,  F.  B. 
Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 
Gen'l  Inc.  Arc  Lt.  Co. 
Westlnghouse  El.  A  Mfg.  Co- 

Rosettes. 

Pass  A  Seymour. 

Second-Hand  Mach^y. 

Gregory  Electric  Co. 
Illinois  Maintenance  Co. 
Matthews  &  Bro..  W.  N. 
Rose  Electric  Company. 
Schoonmaker  Co.,  A.  G. 
Scnureman  &  Hayden. 
Walsh's  Sons  &  Co. 
Whitehead  Company,  W.   W. 
WIckes  Bros. 

Shades. 

Amer.  Refit.  A  Lighting  Co. 

Speaking  Tubes. 

Central  Electric  Co. 
Edwards  A  Company. 
Electric  Appliance  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Speed  Indicators. 

Besly  A  Co.,  Chas.  H. 

Queen  &  Co. 

Weston  Electrical  Inst.  Co.. 

Springs. 

American  Steel  A  Wire  Co. 

Steel  Boxes. 

Bossert  Elec.  Const.  Co. 


Storage  Batteries. 

American  Battery  Co. 
Electric  Storage  Battery  Co. 
United  States  Accumulat.  Co. 

Tapes.  Insulating. 

American  Electrical  Works. 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
Electric  Appliance  Co. 
New  York  Insulated  WlreCo. 
Okonlte  Co.,  The. 
Simplex  Electrical  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Telegraphic  Supplies. 

Bunnell  Telegraph.AElec.Co. 

Telephones,     Telephone 
Material   and  Sfvltch- 

boards. 

Acme  Pay  Station  Co. 
American  El.  Telephone  Co. 
Bunnell  Telegraph.AElec.Co. 
Central  Electric  Co. 
Central  Tele.  A  Elec.  Co. 
Chicago  Pay  Station  Co. 
Coit,  Henry  A. 

Columbia  Telephone  Mfg.  Co. 
Continental  Tel.  Const.  Co. 
Ericsson  Telephone  Co. 
Eureka  Electric  Company. 
International  Tel.  Mfg.  Co. 
Kellogg  Swltchb.  A  Sup.  Co. 
Kokomo  Tel.  A  El.  Mfg.  Co. 
Metropolitan  Tel.  A  Elec.  Co. 
Moon  Mfg.  Co.,  The. 
R.  I.  Telephone  A  Elec.  Co. 
St.  Louis  Elec.  Supply  Co. 
Spencer  Electrical  Co. 
Sterling  Electric  Co. 
Stromberg-CarlsonTel.M.  Co. 
Telephone  Co.  of  Amer., The. 
Western  Electric  Co. 
Western  Elec,  Supply  Co. 

Telephone  Service. 

Chicago  Telephone  Co. 

Tools. 

Anderson  A  Sons,  W.  H. 
Dicke  Tool  Company. 
Klein  A  Son,  Mathlas. 
Norton  Tool  Company,  The. 

Transfbrmers. 

Central  Electric  Company. 
Crocker-Wheeler  Company. 
Ft.  Wayne  Elec.  Works,  Inc. 
General  Electric  Co. 
Gregory  Electric  Co. 
Moloney  Electric  Company. 
Standard  Electric  Company, 
Vlndex  Electric  Company. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Trucks,  Electric  Car. 

General  Electric  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Turbine  Water  Wkeels 

Leflel  A  Co.,  Jas. 
Smith  Co.,  S.  Morgan. 
Stllwell-Blerce    Smith-Vaile 
Varnishes. 
Standard  Varnish  Works. 
Sterling  Varnish  Co. 

Tnlcanized  Fibre. 

Vulcanized  Fibre  Co. 

Wires,  Copper. 

American  Electrical  Works. 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Hazard  Manufacturing  Co. 
National  India  Rubber  Co. 
Okonlte  Co.,  The. 
Phillips  Insulated  Wire  Co. 
Roebling's  Sons  Co.,  J.  A. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co, 
Western  Electric  Company. 

Wire,  Bare. 

American  Steel  A  Wire  Co. 
Besly  A  Co.,  Chas.  H. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Okonlte  Co.,  The. 
Phillips  Insulated  Wire  Co. 
Roebling's  Sons  Co.,  J.  A. 
Standard  Underground  C.  Co. 
Western  Electric  Co. 
Western  Electrical  Sup.  Co. 
3LpRay  Outfits. 
Willyoung,  Elmor  Q, 
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The  "Electra" 
Carbons  are 

the 

recognized 

standard 

all  the 

world  over. 


•♦•♦•♦•♦•♦•'4 


^HE  SUN'S  Greatest  RiA^L' 

HIGO  REISINGER,  II  Broadway.  New  York. 


There  are  no 

Carbons  better 

than  the 

"Electra" 

and 

none 

*' just  as  good." 


Anti-Doc 


No.  SIX 

A  First-Class  Medical  Apparatus. 

RETAIL  PRICE,  S2.50.  SOLD  BY  ALL  DEALERS. 


MADE    BY 


MANHATTAN  ELECTRICAL  SUPPLY  CO., 


32  Cortlandt  Street, 
NEW  YORK. 


188  Fifth  Avenue, 
CHICAGO. 


P.&S.FUSELESS  ROSETTES 


Good  Design 
Good  Workmanship 
Good  Material. 


FOR 
250  VOLTS. 

Write  and  Secure 
Our  Prices. 


PASS  &  SEYMOUR,  inc. 

SOLVAY,  N.  Y. 


NEW  YORK. 

CnlCAGO. 

BOSTON. 

CINCINNATI. 

SAN  FRANCISCO. 
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All  that  scile  can  be  taken  out  of  your  boilers  with  DEARBORN  COHPOUND.     Write  us  about  Analysis  of  your  Boiler  Feed  Water. 
No  labor  in  putting  the  Compound  into  Boilers  and  lots  of  labor  and  coal  saved  by  having  boilers  clean. 


DEARBORN     DRUG    AND     CHZSIKEICAIji    WORKS, 


37-34  Riftlto  Bide..  Tel.  UarrlBOn  3930  and  3031. 

PITTSBDRG.  ST.  LOUIS.  ST.  P.\UL. 

A.  W.  Crouch.  V.  Eardley.  T.  S.  F.  Ilayc! 


WM.  H.  EDGAR,  President. 


ATLANTA.  GA. 
C.  n.  Everett. 


DENVER. 
G.  E.  Talcott. 


SAN  PRANCISCO. 
W.  \.  Kennev. 


NEW  YORK:  120  Liberty  Street. 

\V.  1).  :\lcVlcker. 

HONOLULU.  H.  T. 

K   C.  Brown. 


(f 


G.I."CO 


WRITE   FOR   BULLETIN  54. 


G.  I.    PUSH    BUTTON    SWITCH. 


G.  I.    ATTACHING    PLUG    AND    HECtPTACLE. 


GENERAL    INCANDESCENT    ARC    LIGHT    CO. 

NEW    YORK,    N.    Y.,    AND    IN    ALL    LARGE    CITIES. 


What's  the  Matter 
with  Your  Business? 


Perhaps  you  haven't  a 

Telephone 

A  telephone  is  a  stimulus  to  business 
success — it  reaches  everywhere. 

Business  or  Residence. 


CHICAGO  TELEPHONE  CO., 
203  Washington  Street. 


The    business    of    the 

Western  Electrician  for  the 

year  1901  was  the  largest  in 

its  history  of  fifteen  years. 


ALL 


Live  men  read   the 

WESTERN  ELECTRICIAN 

Each  Week.    Do  You  ? 


"^ 


FIBRE-GHAPHITEi 

/commuworJ 

I       BRUSH  :i§l 


.  'itVT  -\.\1  «.WtK\  \H  ^      \  / 


There's  No  Friction 

with  the  Fibrc-Graphitc  Commutator  Bruah. 
Being  9opcrcent,p'ire  graphite,  it  ineures  low 
rcflistancc,  no  sparking  under  a  varying  load, and 
longer  wear.  TLerc  13  no  greasing  required. 
The  Fibre-Graphite  is  therefore  the  most  eco- 
nomic brush  on  the  market.     Send  for  price  list. 

HOLMES  FIBRE-GRAPHITE  MFG.  CO. 

SrSS  Wakefield  St..  Germanlown.  PHILADELPHIA. 


J 


VINDEXTRANSFORMERS 


liabl 


AI'XA/^ayj 


HICH'EFFICIENCY. 
GOOD    REGULATION. 
LOW    CORE    LOSS. 


VINDEX 


FOREIGN    REPRESENTATIVES: 

REED'S    ELEC.    ENC.    &    CONST.    CO.,    LONDON,     ENC 

MECHANICS'    SUPPLY    C  5.,    QUEBEC. 


'9       ^'•^'    ■■'w.a.^'w, 

FACTORY:  AURORA,  ILL. 
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M'CORMICK  TURBINE. 

On  Vertical  or  Horizontal  Shaft. 
Especially  Adapted  for  Electrical  Work. 

Gives  a  higher  percentaffe  of  useful  effect  than  anv  other  water-wheel 
heretofore  made.  All  si/.o>,  rii:ht  and  left  liiiiid,  jirt- built  from  luilterns  per 
looted  under  sysieniaiie  te-;i-i  in  ihe  llolyoke  Testini;  Flume. 

Parties  having  power  plains  wliieh  are  tinsiitisl'actory.  and  those  contem- 
l>Iatlng  ihe  impiovemeni  o(  powers,  will  And  it  to  tbeiV  intere>l  to  confer- 
wilh  us,  as  we  are  willing  to  guarantee  results  where  others  have  failed,  no 
matter  what  make  of  turbine  has  been  in  use.  STATE  REQUIRBMENTS 
AND  SEND  FOR  CATALOGUE. 

S.  MORGAN  SMITH  CO.,  York,  Pa. 


ii>5iiJ» 


\\m% 


The  SbiiuliUil  rvfiryvyiwre. 


.'■    AnjilSTABUTGANYSiZE  C-Al^L 


,  When  You  Save  Steam, 


You  EconomlzB 
in  Fuel,  and 

ECONOMY    OF    FUEL    means     an     Increased 
bank  account.    This  result  Is  secured  by 

StUweU's 
Feed-Water 

Heater, 

It  uses  EXHAUST  STEAM  and  delivers  PURE 
MOT  WATER  TO  YOUR  BOILERS. 


We    also    make    STEAM   POWER    and    EL EO  TRIO 
PUMPING  MAOHINERY  for  all  purposes,  including 


Water 
Works 
Pumps, 


Jet  and  Surface 
CONDENSERS, 
AIR  COM- 
PRESSORS. 

Cottonseed  and 
Linseed  Oil  Ma° 
chinery.     Filter 
Presses  and 
Victor  Turbines. 


IF    INTERESTED 
ADDRESS 


^  The  StUwell-Bierce  &  Smith-Vaile  Co., 

\  p.  0.  Box  2S1,  OAYTOM,  OHIO,  U.  S.  A. 


New  Dynamo  Tenders'  liand=Book. 

By  F.  B.  BADT. 

326  Pages',   140  Illustrations.    Flexible   Cloth  Binding;.    Size  of  Type  Page 
5  I°3x3  inches.    Price  $1.00. 

This  is,  as  the  name  indicates,  a  NEW  BOOK,  much  more  complete  than  the 
old  one,  with  all  the  information,  instructions  and  rules  which  are  required  by 
practical  men,  as  Dynamo  Tenders,  Linemen,  Stationary  Engineers  and  owners 
and  operators  of  all  kinds  of  Electric  Plants.  It  is  the  only  book  of  the  kind 
published  in  the  English  laiiguage.  9,000  copies  of  the  old  Dynamo  Tenders' 
Hand-Book  sold,  and  over  10,000  of  the  new. 

Electrician  Publishing  Co., 

510  Marquette  Buildlne.  CHICAQO. 


® 


Cflmshaw.  Raven  White  Core.  Raven  Black  Oor«. 

ALL  OUR  WIRES  pms  Inspectloa  »nd  cany  th»  alwTe  THADE-MAHK8  on  onr  tags.    Wealao  manufacture  Crimshaw  and  Competition  Tapes  and  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OFFICE: 
13-17  Cortlandt  St.,  New  York. 


BRANCHES: 


CHICAGO: 
192  Desplalnes  St. 


BOSTON: 
7  Otis  St. 


SAN  FRANCISCO. 
33  Second  St. 


DO  YOU  KIMONA/ 

the  Importance  of  magnetically  floating  the 
moving  parts  of  a  meter? 

Send  for  description  and  book  full  of  good  information  "ABOUT  METERS." 


STANLEY  INSTRUMENT  COMPANY, 

General  Sales  Office,  158  Broadway,  New  York,  N.  Y. 
Paeif»e  Coast  Aerency,  33  New  Montgomery  St.,  San  Franciaao,  Cal. 


10 


WESTERN    ELECTRICIAN 


May  31,  1902 


every  one  ireated  Inillvltlimlly 

uoi  Id  |i;ant'S 

or  lots  of  100  or  nioiv 

DO  cleaned  up  hme-i 

DO  repaired  lamp^ 

no  !ieconil-hand  material  used 

It's  a  dependable  lamp— 

tbe  Packard— and 

wbea  tbere  Is  a  better  one  made 

we  will  sell  It 

until  ttaeo,  our  addretss  le 


ELECTRIC   APPLIANCE    COMPANY,      AMERICA'S    LARGEST   ELECTRICAL 
SUPPLY     HOUSE.       92    &    94    WEST    VAN     BUREN     STREET.     CHICAGO. 


EDISON  MINIATURE  LAMPS 

Have  been  for  twenty  years 
The  Standard  of  the  World 

and  are  to-day  more  largely  used  than 

all  other  makes  combined. 

Serviceable,  Economical,  Reliable. 

Miniature  and  Candelabra  Sockets 

and  Receptacles. 
X-Ray   Tubes. 
Deivar  Bulbs  for  Liquid  Air. 

EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

Qeaeral  Electric  Company,  Harrison,  N.  J. 


MICANITE  CLOTH 


HIGH  INSULATOR  FOR  ARMATURES,  ETC. 
NON-ABSORPTIVE,  FLEXIBLE  and  STRONG. 

MICA  INSULATOR  GO. 


ORIGINATORS. 


CHICAGO. 


NEW  YORK. 


<;^S|V0LT=AMMETERS, 

POCKET  SIZE. 

■  c — --Jj  For  Testing  Batteries  and  Battery 
IJKiSSScircults,  Locatlns  Faults.  Groundt, 
I    V'V^etc. 

\y^  ^^i       RELIABLE.       ACCUEATK. 
Send  for  Circular. 

L.  M.  PICNOLET. 

78-BO  CortUnat  St.,  NEW  YOBK,  N.  T- 

r.  B.  BAOT.  u.   M.    Willis. 

F.  B.  BADT  &.  CO. 

CONSULTING   ENGINEERS   AND    EXPERTS, 

1604  Monadnock  Block, 

TlltPHONC    HAPiniSON   745.  CHICAGO. 

Electric  Heating  Apparatns. 

SENS  FOR  64-PAGE  CATALOGUE. 

"UNIT"  ENAMELED  RHEOSTATS 

The  simplex  Electrical  Co., 

Cambrldgeport,    Mass. 

CHICAQO,    Monadnock    Block. 


J.E.MOTT&CO. 

UITNTINGTON,  IND.— MARION,  INU. 

CONTRACTORS 

Consulting,   Mechanical    and   Electrical 
ENGINEERS 

EbTIHITES     FURNISBED     ON     AlL     KinUS      OF 

ELECTRICAL  CONSTRUCTION. 


Electric  Railways  Built  by  us: 

For  the  Milwaukee.  Racine  &.  Kenosha 
Electric  Ry.  Co.,  from  South  Milwaukee  to 
Kenosha,  24  miles. 

For  the  Chicago  A  Milwaukee  Electric  Ry. 
Co. .from  Waukegan  toN.  Evanston,26  miles. 

For  the  Ft.  Wayne  {Ind.)  Southwestern 
Traction  Co.,  from  Ft.  Wayne  to  Wabash, 
45  miles. 

We  have  been  awarded  the  contract  for  tlie 
construction  of  40  miles  of  railway  out  of 
Dover,  Del.,  for  the  Del.  Gen'l  Elec.  Ry.  Co. 


SPARKING 


Reduces  the   working    ca/jacSty   of    a 
motor  or  dynamo,  wears  'out  the  com- 
mutator, wastes  power  and  ntay  cause 
a  firom   AH  this  may  be  avoided  If  you  use       ....... 

The  onlyarticle  that  will  PREVEKT 
SPARKIKG.  Will  keep  the  Commu- 
tator in  good  condition  and  PRE- 
VENT CUTTING. 

Absolutely  Will  Not  Gam    The    Brusbes. 


60  Gents  per  Stick.  $5.00  per  Dozen. 

SEND  FOR  FREE  SAMPLE  STICK, 

For  sale  by  all  supply  houses,  or 

K.  McLennan  &  CO.  Soie  Matmfaciurers,  909^  100  Washington  St.,  Chicago. 


It  will  put   that  high  gloss  on  the 
Commutator  you  have  so  long  sought 

after. 


BEARD5LEE  CHANDELIER  MFC  COf^'c 

GAS  &  ELECTRIC   FIXTURES  "«  the  TRADE. 


na^ni 


RESIN    SOLDER 

IN    ANY    QUANTITIES. 

WRITE    FOR    PRICES. 

KELLOGG  SWITCHBOARD  &  SUPPLY  CO.,  229  So.  Green  St. 

CHICAGO. 

BRANCH  OFFICES: 
Eastern  District,  Keystone  Telephone  Buildlns.  Philadel]ihla,  I'a. 
Middle  District,  Electric  Building,  Cleveland,  Ohio. 


WE    SAVE   YOU 

in  your  belting  and  journals.  WB  PLT  IT  IN  ON  60 
DAYS'  TRIAL.  We  Increase  the  speed  of  your  machines, 
thus  increasing  your  production  and  saving  you  money. 

THE  ECLIPSE  PULLEY  COVERING  CO., 

Phone  CenlHl  2816.  1608-1609  Ashland  Elk., 

CHICAGO,   ILL. 


n: — 'N 

NGIMEERINfi 


Through  the  generosity  of  the 
founders  and  of  several  prominent 
manufacturers,  the  Trustees  are 
able  to  award  each  year  a  limited 
number  of 

Free  Scholarships 

in  Mechanical,  Electrical,  Station- 
ary, Locomotive,  Marine,  Textile 
Engineering,  Heating,  Ventilation 
and  Plumbing,  including  Mechani- 
cal Drawing.  The  scholarships  for 
1902  are  now  available  and  applica- 
tions will  be  considered  in  the  order 
received. 

Further  information  and  hand- 
book describing  courses,  methods 
and  regular  terins  zvill  be  sent  to 
any  reader  mentioning  the  West- 
ern Electrician, 

American  School  of  Correspondence, 

{Chartered  by  the  Common-wealth 
0/  Massachusetts). 

BOSTON,    MASS.,   U.  S.  A. 


BARE    COPPER  WIRE. 

RUBBER    COVERED    WIRE, 

WEATHERPROOF    WIRE. 

MAGNET    WIRE.  LAMP    CORD. 


IROEBllND 


POWER  CABLES. 
TELEPHONE  CABLES.  OFFICE  WIRE. 

JOHN  A,  ROEBUNG'S  SONS  GO. 


NEW  YORK. 
CHICAGO. 


TRENTON)  Ni  Ji  san  francIsco. 


6ENTTOY 


■'%%--^- 


WE   CAN    PLEASE   YOU 

IN  THE  LINE  OF 

ELECTRICAL 
GLASSWARE 

AND  ARE  PREPARED  TO   FURNISH    YOU   WITH 

GLOBES  OR  SHADES  FOR  ALL 

TYPES  OF  LAMPS. 


OPEN  AND  ENCLOSED, 

OUTER  AND  INNER  ARC 

GLOBES  AND  SHADES. 


WRITE    FOR    CATALOGUE. 


THE  CENTURY  GLASS  CO.,  bell»ire,ohio. 


May  31,  tgoi 


WESTERN    ELECTRICIAN 


tl 


#HANR  N.  PHILLPI3,  PnesrBBKT. 
•  .  H.  WAGENBCIL,  TnCAsURER. 


CUQCNtr.  PHILLIM. 
General  Manaqcr. 


C.  ROWLAND  PHILLIPS.  VlcC<PRCa. 

o.fl.  mcmihgton.jr.,  gcc. 


AMERICAN  ELECTRICAL  WORKS, 

■  ■      ■      ■  FROTIDEKCE,  B.  1. 

BAREAND  INSULATED  ELECTRICflM. 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  York  Store,  W.  J.  Watson,  25  Cortlandt  St. 
Chicago  Store,  F,  E.  Donohoe,  82  Lake  St. 

Montreal  Branch,' Eugene  F.  Phillips'  Electrical  Works. 

MAIN  OFFICES  AND  FACTORIES,  PHILLIPSOALE,  R.  I. 


THOROUGH  INSPECTIONS 


AND 

trance    against    Loss   or 


Damage     to 
Property  and    Loss   of  Life  and 
Injury  to  Persons  caused  by 

STEAM    BOILER    EXPLOSIONS. 

J.  M.  ALLEN.  Preaident. 
WM.  B.  FKAXKLIN,  Ylce-Presldent, 
F.  B.  ALLEX,  Second  Vic»-Presldant, 
J.  B.  PIBKCE,  Secretary, 
L.  B.  BEAINERD.  Treasurer, 
L.  F.MIDDLEBROOK.Asst.  Secretary. 


Six  Yftirt  with  Gansral  Electric  Company. 

THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  66  Broadway,   -    NEW  YORK  CITY. 

Palenl  Cluiei.       Patint  SollclUnf. 


Lighting 
Plants 


GASOLINE  MOTORS 

-FOH- 

BICYCLES,      VEHICLES, 

LAUNCHES. 

LOWELL     MODEL    CO., 

NORTH  CHELMSFORD,  MASS. 


ELECTRICAL  BOOKS. 

>^ll    kCinds. 

ELECTRICIAN  PUBLISHING  COMPANY, 
I  Balte  510  Maranette,  CHICAGO 


SPECIAL 

MACHINERY 

DESIGNED. 


Do  you  wish  special  machlnerj' invented  oryour 
present  machinei-y  re-desltrned  and  made  more 
perfect— something  to  ri-duce  the  C0:-t  oT  manu- 
facture—  something  to  make  one  machine  do  the 
■n-ork  of  two  or  three  or  more  yon  are  now  using 
—something  you  can  patent ! 

Do  you  wish  working  drawings  of  an  electrical 
or  mechanical  device  accuiately  and  scientifically 
made  and  on  short  notice ! 

Do  you  vrish  a  model  constructed  of  your  device 
by  the  most  skilled  workmen  and  in  the  most 
scientific  manner! 

Does  yonr  de\'ice  or  machinery  infringe  upon 
some  other  patent  and  would  you  like  to  have  it 
altered  or  something  different  devised  that  yon  can 
feel  sure  does  not  infringe  '. 

If  so,  writ«  me  a  letter  about  it  and  see  wliat  I  can 
do  for  yon.  This  won't  coat  anything  and  may  do 
a  great  deal  of  good. 

E.E.  FLORA,  Mechanical  Expert  and  Designer 
1536  Marquette  BIdg.,  Chicago. 


NATIONAL  CODE  STANOARD 

''0.  K."  Weatherproof  Wire. 
Slow-Burning  Weatherproof 
and  Slow-Burning  Wire. 

Prices  and  Samples  on  Application. 

Phillips  Insulated  Wire  Co., 

OHice  and  Factoiy:  PAWTUCKET.  R.  L 


NONSENSE, 

WITH  SENSE, 

FOR  CENTS. 


ECONOMY. 

Stombaugh    Guy    Anchor. 

A    wrench    to     install     it. 
straight    pole    forever, 

And    money    in     your    wallet. 

-STOMBAUGH. 


^^^H 

^^^^^^^^^g 

ASK  YOUR 

SUPPLY    DEALER 

FOR  THEM, 

Write  for 

Catalogue.  Prices.  Etc.. 

to 

1 

k 

W.N. 

MATTHEWS 

&  BRO., 

603  Carlton   BIdg., 

/ 

•'I 

ST.  LOUIS. 

HOW  THEY  WORK.                                       ■ 

The  Bossert  Electric  Construction  Go. 

IVIANUFACTURERS  OF 

^TEEL  OUTLET  AM>  JUXCTION  BOXEIS, 
SWirCHBOARI>J^,    PAXEL     BOAROS,    SWITCHES,    ETC. 


Learn  to  Draw 


fprhome  study  and  practice  in  the  art 
chaoical  Drawing  for  Engineers,Mac' 
Electricians,  Metal  Workers  and  all  : 
ested  in  Drafting  for  shop  practice, 
has  been  prepared  in   plain  practical 
language,  and  illustrated,  by  the  au 
thor    of    "  Hav/kins'    Educational 
Works."      The  book   is  divided 


This  book,  as  shown  ^ 
•  in  illustration, 
self  - 


/osed  find 

into  28  different  subjects  which  comprise  the  fundamental  prin- X^o^'^^        n   //  f 

ciples  of  drawing,  each  heading  being  thoroughly  treated.  Z-yv^  t  "^0  UOliarSyJor 
There  are  320  pages,  300  illustrations  and  diagrams.  The  l^ook /O  ,  „  .  ■  7  j  ■ .  atnnrp 
is  handsomely  bounB  in  green  cloth,  gold  edges  and  titles,  ..cV  ^'^^^'^  ^"^?  ^^  ^^ °^^^ 
size  7  X  \o%  in.,  printed  on  fine  paper.  Upon  receipt  of/Q-ty  ^^y^  ^^^^  gf  Hawkins* 
$2  the  book  will  be  sent  to  any  address  prepaid,  money  /  Y^  tJ    J 

returned  if  not  as  represented,  order  today;  see  order/    /  Mechanical  Drawing. 
coupon.  /    /., 

^     ^  Name. 

Address 


THEO.  AUDEL  &  CO. 

Educational  Book  Publishers 
63  FIFTH  AVE.,     NEW  YORK-' 


SILVER-PLATED 
MIRROR  REFLECTORS. 

A  flat  Rtflector,  for  use  with 
"^^a  any  system  of  incandescent  elec- 
tric light,  where  it  is  desired  to 
spread  the  light  considerably. 
Its  silver-plated  mirror  plate 
lining  makes  it  most  effective  and 
pleasing,  and  always  as  good  as 
new. 

Convex,  reflecting  slightly  be- 
low the  horizontal  in    all  direc- 
tions.    Used  in  stores,  etc.,  for 
general  illumination. 
GET    OrB    PRICES. 


American    Reflector    <&,    Lighting    Co., 

271-273    FRANKLIN    STREET,    CHICAGO. 


ti 


WfiStfiRM   ELECTRtCtAN 


May  it,  tgw 


WAWTED,   FOB  SAL.K    and 

similar  WAMT  COI^CHH  advertise- 
ments [jo  words  or  less),  S'-S°  **" 
insertion :  additional  words  jc  each. 
P08ITI0X  WAXTED  advertise- 
ments (JO  words  or  /ess).  St  oo  an  in- 
sertion:   additional  words  2i-  ,-jcli. 


WANTED. 


LlAeraen  and  consiructlon  foremen  —  f,'f oil 
wage^  »nd  work  tlie  vt-ar  round.  Address  Ol'TO 
WBTTSTEIN.  JR..  Telephone  Coutracior,  La 
Porte  CUV.  Iowa. 


WANTED. 

Twoor  tlirce  men  to  operate  electric  cranes. 
Address  C.  A.  BARNEY,  care  of  the  Western 
Tube  Company,  Kewanee,  111. 


WANTED. 

Flrst-clii-ss.fxporienced  mechanical  draftsmen 
wanted  ai  once,  some  of  ihem  acquainted  with 
electrical  work:  those  with  shop  experience 
preferred.  Apply  bv  h-lter  to  Chief  Draftsman. 
P.  O.  BOX  911.  Plttsburi;.  Pa.,  stating  ex- 
perience in  full  and  givini;  references. 


WANTED,  GAR  BUILDER. 

Experienced  builder  of  «.ars  for  Electric  Street 
R&away  wanted  to  plan,  e(|ulp  and  start  car 
building  works  in  Xew  Westminster.  B.  C 
Canada.  Salary,  $125.0u  i>er  month.  Address 
.1.  liUNT/.EN.  care  Canadian  General  Electric 
Co.,  Toronto,  stating  experience  and  encloslni; 
references. 


WANTED,  DRAFTSMAN. 

Mult  have  experience  In  the  design  and  con- 
struction of  switchboards  for  Railway  and 
Lighting  Systems.  State  experience,  salary, 
age;  etc.  Address  ilOX  71.  care  Western  Elec- 
trician. 510  Marquette  IJulldins,  Chicago. 


FOR   SALE. 

Two  vertical,  centrifugal  pumps,  10-inch 
suction  and  8-inch  discharge,  with  capacity  of 
4,500  gallons  per  minute.  These  pumps  are  for 
direct  connection  to  electric  motors  and  have 
oever  been  In  use.  For  further  particulars. 
Address  ST.  LOUIS  ELECTRH'AL  SUPPLY 
qO.,  1118  Pine  St.,  St.  Louis,  Mo. 


FOR  SALE. 

Lighting  plant  In  Mlshouri  town  of  2.500 
Inhabitants.  Direct  current;  flat  rate.  80  cents 
per  light.  Nice  building,  lo-vear  city  contract, 
receipts  *300.00.    Price  $7,000.00. 

ROSK  ELECTRIC  CO.. 

Si.   Louis,  Mo. 


FOR    SALE. 

One  hundred  tons  soft  sheet  steel  for  iimall 
armatures,  at  a  bargain.  WALSH'S  SONS  A  CO.. 
261  Washington  St.,  Newark.  N.  J. 


Engine  38x72  Inches.  George  U.  Corliss. 
Engine  30x72  Inches,  George  H.  Corli.-s. 
Engine :JOx60  inches,  Hamilton  Corliss. 
Engine  28x60  Inches,  (pair)  Harris  Corliss. 
Engine  24x42  Inches,  Cooper  Corliss. 
Engine  23x60  Inches,  George  H.  Corliss. 
Engine  20x48  inches,  Watts-CampbeilCorllss. 
Engine  16x38  Inches,  Watts-Campbell  Corliss. 
Condenser  16x20x24  Inches.  Deane  single. 
Condenser  9x12x10  Inch..  Worihington  duplex. 
Pumji  20x6x24  inches,  Wilson-Snyder  duplex. 
Pump  12x8x12  inches.  Smllh-Valle  duplex. 
Pump  20x7x18  Inches,  lilake  single  cylinder. 
Pump  16xlO'/jXl8  lnch..Ilughes  single  cylinder. 
Accumulator  hydraulic,  18-lnc!i  plunger. 
Compressor,air.l0xl2xl4  in.,  Hall  No.  5  duplex. 
Send  for  complete  monthly  stock  list. 
WICKES  BROS.,  Saginaw  Mich. 
95-97  Liberty  Street.         1214  Marqu«tte  Bidg.. 

NEW  VORK  CITY.  CUICAOO.  ILL. 

45th  St.  and  A.  V.  R.  R.,  Pittsbuho,  Pa. 


ELECTRIC  coi 


■54-62  S.CLINTON  5T.  CHICAGO 

AH  dynamos,  motors,  meters  and  transformers 
listed  by  this  Company  are  at  their  warehouses 
ready  for  Immediate  dellverv. 
FOR  SALE. 
1— 120K.  W.  Westinghouse  -  20n  volt  M.  P. 
1—125  K.  W.  Thompson-Kyan  -  250  volt  M.  P. 
1-   62  K.  W.  T.-H.  250  voll  sell-oiler. 

1—  65  K.  W.  Fuller 250  volt  M.  P. 

1—100  K.  W.  General  Electric       50u  volt  M.  P. 

2—  90  K.  W.  General  Electric  -  5ii0  volt  M.  P. 
1—  62  K.  W.  T.-IL  D  62  -  -  600  volt  M.  P. 
1— lOO  K.  W.  General  Electric  -  125  volt  M.  P. 
l—lOO  K.  W.  Triumph  -  -  -  125  volt  M.  P. 
1—  HO  K.  W.  l-:cvstoDe  -  -  -  125  volt  M.  P. 
1—  65  K.  W.  ,lantz  A  Lelst     -         125  volt  M,  i'. 

Large  stocli  of  alternators. 
Send  for  monthly  bargain  sheet  with  complete 
list  and  net  [)rjces  of  machines.    All  apparatus 
fully  guaranteed. 


TREASURY    DEPARTMENT.    Office    Su- 

eervislnc  Architect.  Washington.  D.  C. 
[ay  19.  1902.— Seated  proposals  will  bo  re- 
ceived at  this  office  until  2  o'clock  p.  m. 
on  the  7tb  day  of  July,  1902.  and  then 
opened,  for  the  mechanical  equipment  (ex- 
cept engines  nnd  generators),  including 
plumbing,  water  supply,  steam  power 
plant,  etc.,  heating  apparatus,  mechanical 
\  en  t  lint  ion,  elect  r'c  wiring  and  conduits, 
switchboard,  elevators  and  nonconducting; 
coverings  for  the  United  Stntis  mint,  Den- 
ver. Colo.,  In  accordance  with  drawings 
and  the  speclllcatlon,  copies  of  which  may 
be  obtained  at  this  office  or  at  the  office 
of  the  superintendent  of  constructloii  at 
Denver,  Colo.,  at  the  discretion  of  the  su- 
pervising architect,  upon  deposit  of  a  cer- 
tified check  payable  to  the  treasurer  of  the 
United  States  for  $100.  which,  upon  return 
of  the  complete  set  of  drawings  and  speci- 
fication,  will  bp  returned, 

JAMES    KNOX   TAYLOR, 
Supervising  Architect. 


TREASURY  DEPARTMENT,  Office  of  the 
Supervising  Architect,  Washington,  D.  C, 
May  19,  1902.— Sealed  proposals  will  be  re- 
ceived at  this  office  until  2  o'clock  p.  m. 
on  the  2Clh  day  of  June,  1902,  and  then 
opened,  for  the  Installation  of  a  conduit 
and  wiring  system  for  the  United  States 
postoffice  building  at  St.  Cloud,  Minn.,  In 
accordance  with  the  drawings  and  specifica- 
tion, copies  of  which  may  be  obtained  at 
this  office  or  at  the  office  of  the  superin- 
tendent of  construction  at  St.  Cloud,  Minn., 
at  the  discretion  of  the  supervising  archi- 
tect. JAMES  KNOX  TAYLOR, 
Supervising  Architect. 


Citj  of  LauDceston,  Tasmania. 

ELECTRIC  POWER  TRANSMISSION, 
EXTENSIONS. 

The  ^layor  and  Aldermen  of  the  City  of 
Launceston,  Tasmania,  are  prepared  to  receive 
Tenders  for 

a.  Polyphase  generating,  transmitting  and  dis- 

tributing plant  and  apparatus. 

b.  Transforming  apparatus. 

c.  Reconstruction  of  existing  plant. 

d.  Enclosed  arc  lamps  and  accessories. 

CopifS  in  duplicate  of  the  Conditions  of  Ten- 
dering and  Form  of  Contract,  with  theSpeciHca- 
tion  and  single  copies  of  drawings,  may  be 
obtained  on  application  to  Mr.  William  Corln, 
City  Electrical  Engineer,  Launceston.  Tasmania, 
or  to  Messrs.  .Tohn  Terry  .fc  Co..  7  Gt.  Winchester 
Street.  London.  E.  C,  upon  payment  of  a  fee  of 
three  guineas,  which  will  be  refunded  on  return 
of  the  .Specification  with  a  bona-tide  tender, 

Sealed  Tenders  endorsed  "  Launceston  Electric 
Power  Transmission  E.v:tensions''  must  be  ad- 
dressed to  the  undersigned  and  lodged  in  his 
offlce  not  later  than  4  o'clock  P.  M.  of  Monday, 
the  15th  day  of  September,  1902. 

C,  W.    ROCHER,  Town  Clerk 
Town  Hall.  Launceston,  Tasmania, 
4th  April.  1902. 


MOTORS  WANTED. 

600   Volt   Motors^  froia   two   to   fifteen 
horae  pcwer. 

ROSE  ELECTRIC  CO.,  St.  Louis,  Mo. 

INSTRUMENTS  WANTED. 

Volt  meters  and  ammeters  of  reliable  manu- 
facture.   ROSE  ELECTRIC  CO.,  St.  Louis,  Mo. 


A.G.SCHOONMAKERCO., 

126- A  Liberty  Street,  New  York,  N.  Y. 

DYNAMOS,  MOTORS, 

TRANSFORMERS, 

METERS    ARCiLAMPS. 

2 '2.')0  K.  W.  three-]iliase  60  cycles  General 
Klectnc  2-100-voU  Generators,  three-bearing 
with  Switchboard, 

2  250  K.  W.  Synchronous  Motors  for  same. 

3  300  11.  P.  Cross  Compound  Itall  Engines. 

77  lOampere  Thompson  Recording  Watt  Meters 
36  25  ampere  ThomjtsonRecordIng  Watt  Meters 
15  SOampere  'I'hompsonRecording  Watt  Meters 
20  15anipere  Thompson  Recording  Watt  Meters 
1  SOjimiiere  Thompson  Recording  Watt  Meter 
8  100 ampere   'I'hompson  Recording  ^Vatt  Meters 

1  1.50ampere  Thompson  Recording  Watt  Meter 

2  300  ampere  Thompson  Recording  Watt  Meters 

Correspond  with  at  to  buy  or  selL 


SECOND-HAND 

Dynamos  and  Mofort. 

We  invite  correspondence 

witli  those  wishing  to 

buy  or  sell. 


SCHUREMAN  &  HAYDEN. 

140  S.  Clinton  St..  Ghlcaio. 


SELLING  AGENT  WANTED 


For  the  West  and  Northwest, 
with  own  office  in  Chicago. 

New  England  Electric  Mfg.  Go. 


WEST  SOMERVILLE, 
MASS. 


i 


£lectrlcal  Slachloery. 


Kxpert  ^ervlcea. 


of  Electric  Light  and  Power  Apparatus 
of  Any  Description. 

ILIilWOIS    ELECTRICAL    MFG.    CO., 

PEORIA,  ILL. 
Lowest  Prices.  AVrite  U«. 


Bids  for 
Electric  Lighting 

Sealed  bids  \v!ll  be  received  by  the  City 
of  Taylorville,  Illinois,  for  the  furnishing 
of  public,  commercial  and  private  elec- 
tric lighting  to  the  City  of  Taylorville 
and  its  inhabitants.  Bids  will  be  received 
at  the  City  Attorney's  office  until  six  p.  m., 
July  I,  1902.  Complete  copy  of  specifica- 
tions governing  bids  or  proposals,  the 
granting  of  the  franchise  and  making  the 
contract  will  be  mailed  on  request  by  the 
Secretary  of  the  Electric  Light  Committee. 
Propositions  for  a  contract  for  2  000  C.  P. 
Standard  Arc  lights;  also  for  2.000  C.  P. 
Standard  Arc  lights  and  Incandescent  Arc 
lights  mixed;  also  for  2,000  C.  P.  Standard 
Arc  lights  or  Incandescent  Arc  lights,  and 
any  light  of  60  or  more  C.  P.  mixed,  for 
street  lighting,  and  incandescents  for  com- 
mercial purposes,  for  terms  of  each  of  the 
following:  i,  3,  5.  10,  or  15  year  periods, 
will  be  considered.  The  city  and  its  in- 
habitants need  from  So  to  100  Arc  and 
about  4.000  Incandescent  lamps, 

It  is  the  intention  to  let  the  contract  to 
the  lowest  responsible  bidder,  but  the  city 
reserves  the  right  to  reject  any  or  all  bids. 

LEROY  ANDERSON,  City  Attorney, 

Secretary  Electric  Light  Committee. 


SCRAP? 

We  pay  highest  market  prices  for 

SCRAP  COPPER,  BRASS 

and  PLATINUM,  also 

Incandescent  Lamp  Bases,  etc. 

WRITE  US. 
We  Manufacture 

Copper   Hard    Babbitt 

thebestoii  t-arth  for  electrical  work.  Wire 
Solder.  Pit;  Lead,  In^ot  <"opper.  Speller, 
etc.    It  will  pay  you  to  get  our  prices. 

GREAT  WESTERN 

Smelting  and  Refining  Co., 


CHICAGO. 


BUY  YOUR  BOOKS 

Electrician  Pub.  Co.,  5 1 0  Marquette  BIdg.,  Chlcig*. 


U.S. METAL   POLISn 


>DLISHES  ALL  METALS 


I  I    G,EO.W.  HOFFMAN 

295.  E.Washington  St.  INOIAHAPQ 


CORLISS    ENGINES 


REBUILT  AND  READY. 


34x00  Geo.  H.  Corliss, 
28x60  Lane  &  Bodley  Corliss, 
20x48  Harris  Corliss 
20.t48  Wheelock  Corliss, 
18x42  Allis  Corliss, 


18x30  Sioux  City  Corliss, 
16x42  Hamilton  Corliss, 
14x24  Cooper  Corliss, 
12x36  Hamilton  Corliss, 
12x36  Harris  Corliss. 


AUTOMATIC    ENGINES. 

16x32  Buckeye  Medium  Speed, 
14^x16  Rice  Automatic  High  Speed, 
14^x15  Armington  &  Sims  Automatic, 
13x21  Buckeye  Medium  Speed, 
13x20  Russell  Medium  Speed. 


BOILERS. 

2  2r)0H.  P.    Babcock   &   Wilcox   Water 
Tube, 

1  60x18  Tubular, 

2  60x18  Tubular, 
6  60x16  Tubular, 

3  50x16  Tubular. 


W.    W.   WHITEHEAD    COMPANY, 

DAVENPORT,  IOWA. 


READY  AND  GUARANTEED. 

ENGINES.     High  Speed  Automatic,  Medium  Speed  Automatic,  Corliss. 
DYNAMUS.     l^lrect  Current  Lighting  and  Railway.     Alternating  Current  Lighting. 

BOILERS,  PUMPS,  HEATERS,  SMOKE  STACKS,  ETC. 

Write  for  our  new  price  list  No.  49.  just  out. 

ILLINOIS    MAINTENANCE    COMPANY, 

E.  H.  CHENEY,  Manager.  No.  204  Dearborn  St.,  CHICAGO. 


CHICACO    EDISON    COMPANY   REPAIR   SHOPS 


76    MARKET    STREET,   CHICAGO.       TELEPHONE    MAIN    1280. 


Machine  and  Carpenter 

Work  of  All  Kinos 

Correspondence    Soticited. 


OPEN    DAY   AND    NIGHT. 

FIRST-CLASS    EQUIPMENT   THROUGHOUT. 


Dynamos.  Armatures, 
Motors,'Arc  Lamps, 
Fans,  Instruments. 
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FOR  SALE! 


FORTY  Latest  type,  No.  10  Brush,  lOO-light,  Multi- 
circuit, 9.6  ampere  arc  machines,  with  self-contained  oil 
regulators,  in  first-class  operative  condition.  Used  only  about 
two  years.  Sold  either  with  or  without  full  complement  of 
lamps.  In  service  now — can  deliver  about  August  1st.  Will 
sell  singly  or  as  an  entirety.    Delivery  F.  O.  B.  cars,  Cincinnati. 


THE  CINCINNATI  GAS  &  ELECTRIC  CO., 

4TH    AND    PLUM    STREETS,    CINCINNATI,    OHIO. 


Faster  than  ever 
to  California 


CHICAGO 

&>  NORTH-WESTERN 

RAILWAY 


THE  OVERLAinJ  LIMITED  leaves 
Chicago  6.30  p.  m,  daily  via  Chicago- 
Unhn  Pacific  &  North-Westerr.  Line,  ai- 
rives  San  Francisco  5.15  afternoon  of 
third  day  and  Los  Angeles  7.45  next 
morning.  No  change  of  cars;  all  meals 
in  Dining  Cars.  Buffet  Library  Cars 
with  barber.  The  best  of  everything. 
7^?  Pacific  Express  leaves  10.30  p.  m. 
daily.  Tourist  Sleepers  daily  to  Califor- 
nia and  Oregon  and  personally  conducted 
exctlrsions  every  Wednesday  from  New 
England.  Send  4  cents  postage  for 
"California  Illustrated"  to  Chicago  & 
Ngfth-Westem  Railway, 

»«t  Braider.  -    NCTrYcirlc43SVliie5t. 
i»iauKtSt.,-PhJl2deIphia         ^— -i-^- 
•a  WMfaJsEtan  St.,  Boston 
SMlOlm  St^   •   •    Biia&]» 
■nOwfcSC.*    •     Hilr^go 


507  SmhMeld  St.,  PiUsburg 
33<  Superior  SL. .  Clerclind 
17  C4t&pus-U2Ttiii«,  Detroit 
■  lClae9t..Eut.TeraUo.0«t. 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

8  CKD  r  )K  CIECULAB  A>'D  PEICE8. 

THE  LEClANCHE  BATTERY  CO., 

Ill  to  117  East  I31stSt..  N.  Y. 


Book   Orders 

GIVEN  PROMPT  ATTENTION. 

Electrician  Publishing  Co., 

Suite  BIO  Marauette  BIdg..  CHICAGO. 


IF    YOU    WANT   TO 
KNOW    ABOUT 

IDAHO, 

OREGON, 

WASHINGTON 


Send  six  cents  in  stamps  to  tti» 
undersigned  for  a  finely  Illustrated 
booklet  containing  a  late  map  of  the 
Northwest. 

A.  L.  CRAIG, 
General  Pass.  Agt., 
O.  R.  &  N.  CO., 

Portland,  Ore, 


The  Telephone  Company  of  America 

long  Distance,  Central  Energy  System. 

The  only  up-to-date  lOo  per  cent,  system,  full  patent 
protection. 

The  only  first-class  system  at  a  cost  admitting  of 
no  competition. 

The  only  system  that  can  be  supplied  to  the  public 
at  two  cents  per  call. 

The  only  system  that  can  be  installed  in  every 
house,  office,  mill,  shop  or  other  place  of  business  at 
two  cents  per  call  and  insure  shareholders  a 
handsome  profit  on  their  investment. 

The  aim  of  the  Telephone  Company  of  America 
is  to  place  a  telephone  in  every  house  and  place  of  busi- 
ness and  to  limit  the  charge  for  its  use  to  two  cents 
per  call,  the  same  as  for  sending  a  letter. 

Installation  on  this  plan  admits  of  no 
competition. 

By  this  system  the  telephone  service  will  be  in- 
creased to  twenty  times  its  present  volume,  its  value  to 
investors  will  be  many  times  greater  than  that  of  any 
other  system,  while  the  cost  of  service  to  the  public  will 
^c  only  two  cents  per  call,  or  one-third  the  lowest 
present  rates. 

The  central  office  and  station  telephone  apparatus 
are  of  the  highest  excellence  in  quality  and  appearance. 

For  particulars  write  or  call  at  the  office  of 

THE   TELEPHONE  COWPANY  OF  AMERICA 

719-72!  Thirteenth  Street  N.  W.,  WASHIN8T0N,  D.  C. 
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lOO-Line   "Columbia  Switchboard"   with   Self-Rcsforing 

Drops.     Showinfi:  Ptugs  in  ihe  Board  and  Jacka 

on  end  of  Switching;  to'd.o. 


ALL  EXPENSE  AND  UNSATISFACTORY  SERVICE  DUE 
TO    THE    USE    OF    THE    UNRELIABLE  SPRING    JACK 


WIPED  OUT 

Columbia  Switchboards  Guarantee  This 

Number  of  spring;  jacks  necessary  to  operate  a  Columbia  Switchboard  reduced  from 
80  to  98  per  cent  of  the  number  required  to  operate  switchboards  of  other  makes  ;  the  s-niall 
percentage  remaining  being  placed  on  the  ends  of  switching  cords,  a  location  easy  of  access 
lor  inspection  and  repairs.  • 

SWITCHBOARDS  -r 

MAGNETO,  CENTRAL  ENERGY,  LAMP 
SIGNAL  AND  MULTIPLE  SYSTEMS. 


CENTRAL  ENERGY    LAMP    SIGNAL   AND    MULTIPLE  SWITCHBOARDS 
NOW  BEING    INSTALLED. 

Switchboard  capacity,  1,200  lines  and  telephones 

1,200     "  " 

"                  "           2,400     "  " 
250     " 

"                  ■ '               200     "  " 


\Vaxahachie,Tex., 
Ennis,  Tex  , 
Norwalk,  Ohio, 
Frankfort,   Mich., 
Dundee,  Mich.,    . 


COLUMBIA  TELEPHONES. 

FOR  MAGNETO  AND  CENTRAL  ENERGY  SYSTEMS. 

Eqiiipped  with  superior  solid  back  transmitters,  non-packirg 
and  practically  indestructible. 

COLUMBIA    CONDENSERS. 

Compact  and  enclosed  in  tin  case  and  guaranteed  as  to  effi- 
ciency and  fcr  250  volt*:.  Send  sample  order  and  confirm  our 
guarantee. 

INCREASED  FACILITIES   ENABLE  US  TO  FILL  ALL 
ORDERS    PROMPTLY.    WRITE   FOR  QUOTATIONS. 

THE  COLUMBIA  TELEPHONE 
MANUFACTURING  CO., 

OTTAWA,  OHIO. 


Central  Energy  Wall  Set. 


Telephone  !!!^  Telegraph  Construction  Specialties 


Patented  Combination 
Messenger  Hanger 

for  straight  lines  and  corners, 
SOLID  FORCED  STEEL,  Jap- 
anned or  galvanized. 

>"o.  1.  Lisrlu.  l^^x  ?ain. 
No.  1^.  Medium.  l?ix'^  In. 
No.  3.  Heavy,  2x!4  in. 
Nos.  2  and  3  always  in  stock. 

Patented  Galvanlied 

Steel  Cable  Hanger, 


DEAD  END 
HANGER. 

Foised 

steel. 

Galvanized 


s^-^j 


Kiite  heoiitiiul  iii^cliiiiilcul  finipli*.-- 
Ity.  Send  ri.t-  samiik'.  Correppoiid 
Willi  iiH;  weliiivepofid  ^iifclalticM.  and 
iip-tD-dtite     Tell  iis  what  you  want. 

Corner  Brackets,  Guy  Shims,  and 
Special  Forglngs  made  to  order. 


3'Bolt  Guy  Clamp, 

Solid  riiiycd  stet'l-    JaitikiiiiL'd  or 

(;alvtini/.ed.  Nevui- brt-iik.  never 

slii>.     Koi-5-tr.  to  K-inehstmiid. 

■J-B..H  riuiiipsrnrnVI  ildfsired. 


In  place  on  cable. 


THE  NORTON  TOOL  CO.,  WEST  PARK,  OHIO. 


KOKOMO  TELEPHONES 

^A/III  Sa-bisfy  YOU. 

NOTHING  IN  FRONT  OF  THBM. 
Writ*  ns  for  yarticalars. 

KOKOMO  TELEPHONE  &  ELECTRIC  MFfi.  CO., 


No. 
20. 


KOKOMO,  IND. 


GoNTiNENTaL  Telephone  GoNSTRiKiTiON  Co. 

'      GENERAL  CONTRACraRS  FOR  TELEPHONE,  ELECTRIC 
"  :   LIGHT, 'heat  and  POWER  PLANTS. 

TACOMA  BLOC,     CHICAGO. 


INTERIOR  TELEPHONES. 

INTERCOMMUNICATI«G 
CENTRAL  BATTERY  AND  CENTRAL  COIL  SYSTEM. 
ratented  .Ian.  4th,  1898,   May  9th,  1899,  and 
All-.  15tli,1899. 

Cheapest  outfit  to  malotain,  but  not  cheap  as 

to  first  cost. 

SPENCER  ELECTRICAL  CO., 

tea  Greenwich  Street,  NEW  YORK. 


CHICAGO 


Have  unique  patented 

features  giving  them 

exceptional   value. 

WRITE  FOR  CIRCULAR. 

Chicago  Pay  Station  Co,, 

130  LA  SALLE  AVE., 
CHICAGO. 


"YOU  PRESS  THE  BUTTON, 


THE  OHMMETER 

DOES  THE  REST." 

You  can  find  your  circuit  troubles  in  a  moment 
with  our  direct  reading  ohmmeter.  Ask  your 
supply  house  for  it,  or  write  for  Information  to 

ILLINOIS  ELECTRIC  SPECIALTY  COMP'Y. 

TACOMA  BUILDING    CHICAGO. 


Preserve  Your  Copies 


OF  THK 


Western  Electrician. 


BINDERS  $1.00  EACH. 

ELECTRICIAN  PUBLISHING  CO., 

«lniio  RIO 'lfaraii<>M«  Itnlldtns;  •         • 


CHICACO. 


ORGANIZATION  HENRY  A.  COIT,  LACLEDE   BLDG.,    ST.   LOUIS, 
and  investigates  and  finances 

CONSTRUCTION.  ^P^l     ^l^ll^^^ll-       P%  r%  ^i%r%^P«^FIi^A 


TELEPHONE  PROPERTIES 


INVITES 
CORRESPONDENCE. 
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EUREKA  CENTRAL   ENERGY 
SWITCHBOARD  &TEIEPHONE 


APPARATUS 


POSSESSES  K 

.THE    BEST    PRINCIPLES 


and  ELEMENTS  THAT  LEAD  to  SUCCESS. 
Don't  Overlook 
Your  Interest. 


No.  ise  C.  E. 


INVESTIGATE!!! 


Send    for  Catalog 
and  Samples. 

Get  Our    Prices 
Before  Buying. 


We  Con  Show  You  Apparatus  That   is  a  Year  In 

Advance  of  Our  Competitors.  1 

EUREKA    ELECTRIC    CO., 

143-149  S.  Clinton  Street, 
CHICAGO,  U.  S.  A. 


No.  135  C  E.,  Open. 


— 

DID      YOU      KNOW     THAT     THE 

KELLOGG     TRANSMITTER 

WAS       GUARANTEED       BETTER 

THAN  THE  BELL  "SOLID  BACK?" 

SUCH         IS         A        FACT. 

BRANCH  OFFICES:                                WRITE     FOR     BULLETINS. 

Eastern  District. 

Keystone  Telephone  Bldg., 

^tSSr^            KELLOGG  SWirCHBOARD  &  SUPPLY  CO., 

Cleveland,  Ohio.                       229    SOUTH    GREEN     STREET,    CHICAGO. 

REMOVAL  NOTICE 

Owing  to  the  increased  demand  for  our 
Party  Line  Apparatus,  we  have  found 
it  necessary  to  seek  larger  quarters, 
and    have   moved   to  610   Wilson   Ave. 


Write  for  descriptive  matter  of  the 

tSrs^CE^Sr'iJr^  SIGNALING  APPARATUS. 


Metropolitan 
Telephone  and  Electric  Co. 


CHICAGO. 


MOON 

TERMINALS 


METALLIC 
OUTER 
CASE . . . 

Protect  the  Telephone  Cables, 
The  Metal  Case  slides  either 
up  or  down  and  is  more  dur- 
able and  convenient  than  a 
wooden  box. 

The  Moon  Terminal  has  a 
record.  It  has  never  lost  a 
cable. 

Write  for  Catalogue 
and  Prices. 

MOON  MFG.  CO., 

43-49  S,  Canal  Street, 
CHICAGO. 


THE  STROMBERG-CARLSON 
TELEPHONE  MFG.  CO. 
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70-82  W.  Jackson  Boulevard, 
CHICAGO,  ILLS. 


INTERNATIONAL       LONG  SPRINGS 


KEY 


(patented) 


PRICE  ON  APPLICATION. 


avoid  breaking. 

DOUBLE  MOUNTING 

Saves  key  shelf  space, 
Requi  es  one  key  cable  only. 

Especially  adapted  for  large 
multiple  and  trunking 
boards,  whiere  the  proper 
number  of  keys  on  small 
key  shelf  is  desirable. 

GERMAN    SILVER    SPRINGS. 
PLATINUM  CONTACTS. 

TELEPHONES  %1'^TLfllT 

Multiple 
Trunking 


SWITCHBOARDS 


FOR  ANY  SIZE  EXCHANGE. 


INTERNATIONAL  TELEPHONE  MFG.  CO, 

HARRISON  AND  CLINTON  STS.,  CHICAGO,  U.  S.  A. 


Telephone  Troubles 

"^  ARE  UNKNOWN  WHEN  OUR 

CENTRAL  ENERGY  SYSTEM 

Is  Installed  in  Your  Exchange. 

IT  REPRESENTS  THE  HI6HEST  TYPE  OF  MODERN 
TELEPHONE  APPARATUS  AND  IS  PERFECT 
IN  EVERY  DETAIL. 


No,  34  Central  Energy  Telepho&e. 


The  Only  Perfect  Party  Line  Selective  Ringing  Tele- 
phones.   Write  for  Descriptive  Circular, 

AMERICAN  ELECTRIC  TELEPHONE  CO.. 

36-58  W.  Jackson  Boulevard,        CHICAGO,  U.  S.  A. 
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BALL 


CHICAGO  OFFICE: 

1526  Monadnock  Building. 


ENGINE 

BAI.L.    engine:   CO. 

ERIE,   PENNSYLVANIA. 


The 

Pioneer 

Limited. 


Famous 


Train 
of  the 
World. 


Chicago— St.  Paul— Minneapolis 

VIA 

The  St.  Paul  Road. 

(Chicago,  Milwaukee  &  St.  Paul  Ry.) 

Equipment  and  Service 
Uoequaled. 

Time  tables,  maps  and  information 
funiisbed  od  application  to 

P.  A.  MILLER,  General  Passenger  Agent, 
Chicago,  III, 


HIGH-GRADE 


ENGINES 

VERTICAL  AND  HORIZONTAL. 
AUTOMATIC  AND  THROTTLING. 
DELTED  OR  DIRECT  CONNECTED. 

GUARANTEE   PERFECT    REGUUTION    FOR     ELECTRIC     LIGHTING 

AND   POWER   SERVICE   FROM    2   HORSEPOWER 

TO   50  HORSEPOWER. 

W.  BAYLEY  &  SONS  CO., 

niLWArKEE,    WIS.,  V.  S.  A. 


AMERICAS  MOST  POPULAR  RAILAVAY 


CHICAGO 


ALTON 


PERFECT  PASSENGER   SERVICE 


CHICAGO  — •  ST.  LOUIS. 

CHICAGO  "-PEORIA. 

ST.LOUIS— KANSAS  CITV 


HOT  SPRrNGS.Ark.  DENVER. Colo. 

TEXAS.  FLORIDA.  UTAH. 

CALIFORNIA  -~"  OREGON. 


IT  YOU  ARB  COHTEMPtATINO  A  THIP,  ANY  POH- 
TION  OF  WniCn  CAN  BC  MADE  OVER  TUB  CHICAGO 
*Ai:,TON,  IT  >VII.t,  PAY  YOU  TO  WRITE  TO  TOE  VtfDER' 
aiONED    von    RATES.  MAPS,  TtME>TABI,ES,  ETC. 

Geo,  J,  Charltox, 

OEKKRAIj    PAHSKNGEU    AOEIXTt 
OaiOAOO,  X£J« 


WE  MAKE 


SPECIALTY 


OF 

TELEPHONE 

POLES. 


30  ft.,  35  ft.  and  40  ft., 

6  in.  and  7  in.  Tops, 

FOR 

Trolley  Line 
construction 

ALWAYS  IN  STOCK. 


POLES 


YARDS: 

MENOMINEE,  MICH. 

ESCANABA  MICH. 

NADEAU,  MICH. 

CLOQUET,  MINN. 

HERON,  MONT. 

CABINET,  IDAHO. 


OUR  ADDRESS: 

FRANCIS 

BEIDLER 

&  CO. 

W.  22d  and  Loomis  Sts., 
CHICAGO,  ILL. 


EXCURSIONS 

TO  BOSTON 

Via  the  Wabash   Line. 

The  Wabash  will  sell  tickets  from  Chicago  to 
Boston  and  return,  .June  12.  13  and  14,  ai  very 
low  rates.  Tickets  will  be  good  going  via  Niag- 
ara Falls  and  Hoosac  Tunnel  Route,  via  Mont- 
real, or  via  New  York  and  rail  or  boat  lines. 
Final  return  limit,  July  31st.  For  rales,  time 
cards  and  full  information,  write 

F.  A.  PALMER,  A.  C.  P.  A., 
97  Adams  Street,        -       CHICAGO. 


YOUR 
BOOK  ORDERS 


Will  receive 

PROMPT  and  CAREFUL 

attention  if  sent  to 

Electrician  Publishing 
Company, 

510  Marquette  BIdg.,        Chicago. 


GRAPHITE  RESISTANCE. 

Graphite   resistance   in   rods,    tubes   or   otherwise.      Any  resistance 
wanted — one   ohm   to   one    million    ohms.       Write    for    particulars. 


JOSEPH  DIXON  CRUCIBLE  CO., 


Jersey  City,  N.  J. 


AWARDED  HIGHEST 
MEDAL  ON  TOOLS 
AT  PARIS  EXPO-    ^ 
SITiON  OF    ^ 


ASK  FOR 
THL" 


AWARDED 
HIGHEST 
MEDALONTOOLS 
AT  PAN-AMERICAN 
EXPOSITION 

THE  DICKE  TOOl  COMPANY, 

FACTORY:  DOWNERS  GROVE.  ILL. 

Eastern  Office:  J.  E.  Way.  Manager, 

39  Corllandl  Slrcel.  New  York. 

Tfios.  G.  Grier.  Electrical  Building.    Chicago. 

SI.  Louis  Office:  W.  N.  (iSalllievys  *  Bros.. 

320  N.  6th  SIrecl. 


THETELEPHONE  HAND-BOOK 

BY 
HERBEKT  LAWS  WEBB. 

Price  Sl.OO. 

The  0DI7  complete  and  practical  work 
of  its  kind  on  the  market. 

PUBLIBHKD  BT 

THE  ELECTRICIAN  PUBLISHING  CO., 

Suite  610  Marquette  Bulldlnt,  CUcaxe 


JEFFREY 


ELEVATING, 
CONVEYING, 
POWER 
TRANSMISSION 


FOR  CATALOGUE, 


THE  JEFFREY  NtFG.'CO. 
COLUMBUS,  0.   ■ 


TO 
THE 


GREAT  NORTHWEST 


SAMSON  TURBINE 

UPRIGHT  AND  HORIZONTAL 

FOR 

ELECTRIC  POWER  and  LIGHTING  PLANTS. 

SPECIAL  FEATURES: 

High  Speed  and  Efficiency.     Great  Strength.    Balanced 
Gate.    CloBe  Regulation  and  Steady  Uotlon.     Great  Power  ia 

limited  penstock  room.  Special  attention  given  to  designing  for 
difficult  situations.  Write  for  pamphlet  I,  stating  youi  Head  and 
Power  required- 

lAMES  LEFFEL  &  CO.,  Springfield,  Ohio,  U.  S.  A. 


The  Wisconsin  Central  Ry.  will  take  you  there 
In  proper  shape.  Daliy  trains  at  convenient 
hours  leave  Chicago  from  Central  Station,  12th 
Si.  and  Park  Row  (Lake  Front),  for  St.  Paul. 
Minneapolis,  Ashland,  Duluth  and  the  North- 
west. Pullman  Sleepers  are  attached,  and  meals 
In  dlninj^  cars  are  served  a  la  carte.  Nearest 
ticket  agent  can  give  you  further  Information. 

JA8.  C.POND. 

Gen'l  PnNS.  AgeDt* 

Milwaukee,  Wis. 


REG.TRADE MARKS  JhE  PHOSPHOR  BRONZ E  SMELTINGCO.IIMITED, 
2200  WASHINGTON  AVE.,PHILADELPHIA. 
"ELEPHANT  BRAND  PHOSPHOR-BRONZE' 
•|NGOTS,CASTINGS,WiRE,RODS,'SHEETS,ETC, 

y/,o,/>/u^3Lc,jJ-  —DELTA    METAL 


CASTINGS,  STAMPINGS  and  FORCINGS 
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CEDAR    POLES 

LINDSLEY  BROTHERS  COMPANY  WHOLESALE  PRODUCERS 

MENOMINEE, MICH.  PORTLAND,  OREGON     &  SPOKANE. WASH.     50-FOOT    TO  BO-FOOT    POLES    OUR  SPECIALTY 


HOLD  YOUR  POLE  ORDERS 

UNTIL  YOU  HAVE  GOTTEN  OUR  PRICES.    DON'T  FOR- 
GET TO  ASK  REGARDING   OUR   TROLLEY   TIES  ALSO. 

MALTBY  LUMBER  CO.,  BavCity.  Mich. 


CEDAR  POLES,TIES,  POSTS,ETC. 

A  complete  stock  of  these  commodltle!:  con- 
venient for  immediate  shipment.  It  will  pay 
you  to  favor  us  with  your  inquiries 


SUCCESSORS  TO 
THE  PORTER-MORSE  CO. 


THE  MORSE  CEDAR  GO. 


PRINCIPAL  OFFICES, 
S.tQlMAW,  .MICH. 


POLES. 

WHITK  OEDAR. 

IDAHO  CEDAR  IP  to  son. 


BERTHOLD  I  CROSS 

&  JENNINGS,  I         ARMS. 


8T1  LOUIS. 

Chemical  Building. 


LONC  LEAF 

PINE  AND  FIR. 


BUY  YOUR  POLES  FROM  FIRST  HANDS-THE  PRODUCER. 

D.  M.  FULMER  LUMBER  CO.,  Florence,  Wis. 


CEDAR  POLES. 

Piling  and  Street  R.  R.  Ties. 

C.  H.  WORCESTER  CO., 

MARINETTE,  WIS., 

Producers  and  Wholesalers  of  White  Cedar  Products. 

Write  for  a  copy  of  our  TELEGRAPH  CODE  FOR  CEDAR  PRODUCTS 


LORG  LEIGTHS    TO    SO   FEET. 
SHIPMENTS  MADE  DIRECT  FROM 


CEDAR  POLES 

CARNEY  BROTHERS  COMPANY, 


YARDS  AT: 


POLES,  TIES,  POSTS. 


THE  PORTER  CEDAR  CO., 
SA6IMAW,   MICH. 


PRODUCERS.         We  want  your  inquiries  always. 


POLE  DEALERS  ADVERTISLNG 
IN  THE  WESTERN  ELEC- 
TRICIAN OBTAIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTUAL  BUYERS  OF  POLES. 
TRY  A  CARD. 


CEDAR  POLESandTIES 

V/RITE     FOR     PRICES 

E    E.NAUGLE   TIE    CO. 

135    ADAMS   ST.     CHICAGO. 


RED  CEDAR  PILING,  POLES  AND 

POSTS,     all      longths.      J.     P.     MEREDITH 
CEDAR  CO..  Memphis,  Tenn. 


STUDENTS^ 

Will    find    that    the  Western 
Electrician    can    help    them 
wonderfully   in    the    study    of 
electricity.     Subscribe  now. 
{3.00   per  year,  in  advance. 

Electrician  Publishing  Co., 

CHICAGO 


Suite  510  Marquette  BIdg., 


POLES 


W.  C  STERLING  &  SOU, 

MONnOE,  MICH. 

EltTW  Pole  Yard!  In  Ulcblsan. 

Wbotesu*  Ffodaoert  (ar  10  ytati. 


TIES. 


CEDAR 


POLES 


WRITE    FOR    PRICES. 


KELLOGG  SWITCHBOARD  and  SUPPLY  CO., 

229  So.  GREEN  ST., 

BRANCH  OFFICES;  CHICAGO,     ILL. 

Eastern  District,  Keystone  Telephone  Building,  Philadelphia,  Pa. 
Middle  District,  Electric  Building,  Cleveland,  O. 


IpA^^ikAWAA  (hNi/^ffjOJ^Xf  iivJ^kUViftV  ^MTCJ  ^. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Lirg.  Stock  Constantly  in  Hu4. 


Poles 


&    CEDAR  POLES  i^  POSTS    I 

X^^^  745  MAROUETTE  BLDC.        CHICAGO  ILL. 


745  MARgUETTE  BLDC. 


PINS,  BRACKETS  and  CROSS  ARMS 

FOR    LIGHTING,    POWER    AND    TELEPHONE    LINES. 

R.  H.  LEAVITT,  P.  O.  BOX  No.  8,   CAPRON,  ILL. 


Send  list  of  requirements 
for  quotations  to 


I  i^Bb 


M.KLCIN    &  SON. 


W.  H.  ANDERSON  &  SONS,  LINE  BUILDERS'  TOOLS 

16  MtcoHi  St.,  Detroit, 


Manufacturers  Tools  and  Iron  Work  for 
Telephone  and  Railway  Construction. 

IT'LL  Pay  you  Well. 


Our  Tool  Book    tells    about    them. 
j(  Is  of  Interest  to  all  lluemeu.  Get  a 
copy  now,     FREE. 
Headquarters  for  Linemen's  Tools. 


CHICAGO.  IL.U 


SOUTHERN 


White  Cedar  Poles 


■]■■■■     I     11  ■_  il  ■■  THE  BEST  POLE  IN  THE  MARKET  FOR 

"""    ■    ■■^■■■"   TROLLEY  &  ELECTRIC  LIGHT  WORK. 

Yellow   Pine  Cross-Arms,    Locust  and   Oak   Pins. 

Large  Stock  Always  on    Hand.      Ask  for  Prices. 

STANDARD  POLE  &  TIE  CO.,  No.  44  Broad  Street,   New  York,   N.   Y. 
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Many  Central  Stations  until  recently  paying  small 
dividends  have  materially  increased  their  profits  by  the 
substitution  of  Westinghouse  Integrating 
Wattmeters  for  other  makes. 

The  Westinghouse  Integrating  Wattmeter 

can  be  depended  upon  to  begin  recording  at  a  lighter 
load  than  any  other  meter  on  the  market  and  to  reg- 
ister up  to  heavy  overloads  with  accuracy,  and  with 
any  power-factor.  It  will  continue  to  do  so  for  years 
without  cleaning  or  recalibration. 

The  induction  type  of  meter  was  first  introduced  by  this  Company. 
It  is  manufactured  for  single  and  polyphase  circuits,  and  for  three-wire 
circuits,  of  any  voltage,  frequency  or  capacity. 

For  booklet  on  Westinghouse  Integrating  Wattmeters,  write  to  nearest 
sales  office  of  the 

Westinghouse    Electric 

and  Manufacturing;  Co.,  Pittsburg,  Pa. 


GOOD  BOOKS. 

AUTHORITIES  ON  SUBJECTS  MENTIONED. 

TflP  PnrWt  Florfriral  Dirfirknamr         Containing  all  of  the  words  and  deflnl- 
1  lie  JroCK.ei  i:,ieCincai  J-'ICllOnary.        tlons  in  the  science.     A  new  work.    In- 

dispensable  to  the  ele-itrician.  student  and  professor.  Over  11,000  words  and  about  15,000 
deHnitions.  By  Edwin  J.  Houston,  A.  M.,  Ph.D.  (Princeton).  1  volume,  32dio,  cloth,  $2.50; 
leather,  $3.00. 

Electricity  Made  Easy. 


Dynamo-Electric  Machinery. 


Profusely  Illustrated.    A  hand-book  for  busy  people.    By 
Edwin  J.  Bouston,  A.  M.,  Ph.  D.,  and  Arthur  E.  Kennelly, 
Sc.  D.    1  volume,  12mo,  cloth,  $1.50. 

By  Silvanus  P.   Thompson,  D.  Sc.,  B.  A.,  F.  R.  S. 

Sixth  edition,  revised  and  enlarged.    Profusely 

Illustrated  with  new  eufrravinf^s.    19  folding  plates.    2  volumes,  8vo,  cloth,  gilt,  $6. 00. 

The  rapid  advance  of  electrical  science  made  it  absolutely  necessary  to  revise  the  last  edition. 

and  this  Is  now  a  new  work.    It  is  indispensable  to  the  electrical  expert,  professor  and  student 

of  electrotechnics.     Students  and  professors  highly  appreciate  the  publication  of  this  extensive 

work  in  two  volumes. 

Polyphase  Electric  Currents  and  Alternate  Current  Motors. 

By  SilvanuR  P.  Thompson,  D.  Sc,  B.  A..  F.  R.  S.     1  volume,  8vo,  cloth,  gilt.  $5.00. 
The  most  imporiant  work  on  the  subject.    A  companion  book  to  "Dynamo-Electric  Ma- 
chinery."   One  of  the  text-books  In  schools  of  technology  and  colleges.    Beautifully  illustrated 
with  fine  engravings.    Folding  plates.    Invaluable  to  the  expert  electrician. 

A  Icro^^ra   TUT  ■arid  "P-acir         ^^  Eduin  J.  Houston,  Ph.  D.,  and  A,  E.  Kennelhj,  Sc.  D. 
iT.igCUId.  IVldUe  x:.aby.  This  litUe  work  is  of  special  value  to  readers  of  Prof. 

Thompson  s  Dynamo-Electric  Machinery  and  Polyphase  Electric  Currents,  as  the  work  has  been 
written  to  e.vplain  in  a  clear  and  simple  manner  the  equations  contained  in  those  works.  1  vol- 
ume, ICmo,  cloth.  75  cents. 

The  Interpretation  of  Mathematical  Formulae.     |g. itlS/k^rfe 

nelly,  Sc,  D.     1  volume,  liimo..  cloth.  $1  2c. 
A  most  valuable  aid  to  studenis  and  electrical  workers. 

A  12  /^  «f  T^\/>rkt*tn*^-%.T  ^'"^^  approaching  Its  65th  thousand.  By  William  H.  M^eadow- 
.n.  Jj  v^  ui  i-ictirn^lty.       croft.    1  volume,  12mo.  cloth.  50  cents.    Fully  Illustrated. 

This  excellent  primary  book  has  taken  the  lirst  place  In  elementary  sclentitic  works.  It  has 
received  the  endorsement  of  Thomas  A.  Edison.  It  Is  for  every  person  desiring  a  knowled^'e  of 
electricity,  and  Is  written  In  simple  si  vie  so  that  a  child  can  understand  the  work.  It  is  what  Its 
title  indicates,  the  first  lllghlof  Kteps  in  electricity. 

Scholars'  A  R  C  nf  FI<>rf-rir<fv  ">'  ^'''^''a'«  //■  Meadowcroft.  1  volume,  12mo, 
OCllUiars*    .rv  O  ^  01  i::,ieCiriCuy.        illustrated,  clolh,  50  cents. 

The  author  of  this  work  has  designed  it  for  the  use  of  teachers  and  scholars.  A  large  num- 
ber of  .simple  experiments  have  been  added,  with  notes  relative  to  the  work.  It  is  the  primary 
book  for  .school  use. 

Thp  IC  Rav»  *"■  PhotOKraphy  of  the  Invisible  and  Its  Value  InSurjery.  By  William  J. 
X  li^  ^^  *^<*7t  Morton,  M.  D.  Written  in  collaboration  with  Ediaiti  W.  HamTuer,  1  volume, 
12mo,  cloth  and  silver.  75  ci'iHs;  paper,  50  cents. 
The  work  explains  In  clear  and  simple  sivle  how  these  extraordinary  pictures  are  taken 
through  solids,  [•'ull  description  Is  given  of  the  apparatus  used,  and  the  text  is  profuselv  illus- 
trated with  half-tone  illustrations  giving  facsimile  copies  of  the  pictures  taken  from  the  nega- 
tives of  the  author.    The  subjects  are  varied. 

The  A  B  C  of  the  X  Ray.     '^L'^oltys'Iimi'!''^''''''''-^'-  '™'"'°'' '"°°' '"°"' 

The  Itrst  i.rlnmry  ivorlcon  llic  sul.jecl.  Aliuokforlhe  people.  The  aulhorof  "A  li  C  of 
nieclrlcity'  showed  clearly  In  lUiii  work  hlsfibllily  lo  explain  a  technical  subject  for  Ihelavraen 
who  know  nolhinf,' of  sclentitic  iL-rin.^.  He  ha^  written  this  work  about  the  X  Ray  in  his  usual 
clear  and  simple  style,  and  a  wide  circiiiation  of  this  useful  book  Is  asHUred.  The  text  of  the 
author  Is  beaulituliy  embellished  wllb  line  euKravlng.s,  and  nothing  Is  omitted  that  will  give  the 
public  a  clear  knowledge  of  this  remarkable  discovery  of  I'rof.  Rcihtgen.  The  public  would  do 
well  to  secure  both  these  Important  works. 

Sent  Prepaid  on  Kece^pt  of  Price. 


ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  BIdg.,  CHICAGO. 


The  Electro-Magnet 

BY ^ 


A.  E.  KENNELLY.  RICHARD  VARLEY. 

s   . 

Induced  Magnet, 
Reluctance,  Permeability.  "Discovery  of  Electro-Magnetism.  Iron  Ring  in  the  Mag- 
netic Field.  Calculation  of  Magnet  Windings.  Magnetic  ('ircuit.  Given  Ampere-Turns 
to  Find  Proper  Current.  Relation  of  Ampere-Turns  10  Wire  Space.  Room  Occupied  by 
Insulation,  Heating  and  Other  Limltine  Conditions.  Winding  a  Magnet  for  a  Given 
Voltage.    Hysteresis,  Self-induction.    Alternating  Currents.    Traction. 


TOWNSEND  WOLCOTT, 

CONTENT 

General  Properties.     Magnetic  Field  of  Force.    Magnetic  Units. 


On  the  Relative  Values  of  the  Windings  of  Electro-Magnetic  Coils.  Properties  of 
Fixed  Winding  Spaces  and  a  Fixed  Size  of  Wire.  Properties  of  Fixed  Winding  Space 
and  Variable  Size  of  Wire.  Fixed  Winding  Space  and  Fixed  Length  of  Wire  or  Number 
of  Turns.  Constant  Internal  Dimensions,  but  External  Diameter  of  Coil  Variable. 
Fixed  Internal  Radius  and  Interflange-FIxed  Number  of  Turns  of  Same  Size  of  Wire. 


The  Importance  of  Details.  Actual  Calculations.  Working  Formulae.  Diameter  of 
Wire  to  Carry  Given  Current.  Diameter  of  Wire  to  Have  Given  Resistance.  Thickness 
of  Insulation  in  a  Given  Coil.  Weight  of  Copper  in  a  Given  Coil.  Table  of  Constants 
for  Insulated  Wire.  Standard  Table  of  Resistances  of  Insulated  Wires.  Table  Showing 
Percentage  of  Copper  and  Insulation  in  Cotton  or  Silk  Covered  Wire.  Standard  Copper 
Wire  Table,  17  Problems  (Solved)  Illustrated.  Cuts  of  37  Magnets  of  Standard  Dimen- 
sions, Lengths  Variable.  Logarithms  and  Anti-Logarithms.  Decimal  Parts  of  a>n  Inch. 
Logarithmic  Scale. 

FOR  8ALB  BT 

ELECTRICIAN  PUBLISHING  CO.,  510  MARQUETTE  BLDG.,  CHICAGO. 


PRACTICAL  ELECTRICITY 

PRICE,  $2.00  PREPAID. 

287  Paget.     427  Questloms  aad  Answers.     95  Itiustratioas.     20  Tables  {all  that's  required) 
SUe,  6x4%  laches.    Plexiblo  Binding.    Set  In  a  good,  readable  size  type. 

TS  a  SCHOOL  for  the  beginner  and  a  VALUABLE  REPBRENCeioT\hQ  Electrical  Engineer.  If  you 
■*■  are  willing  to  study  carefully  the  nineteen  chapters,  and  work  out  correctly  the  answers  to  the 
427  questions  yourself,  and  only  refer  to  answers  given  In  back  of  book  to  verify  your  own 
answers,  you  (whether  you  are  the  college  student,  the  ambitious  young  man,  the  stationary 
engineer,  the  motorman,  or  anyone  else  whom  the  study  of  electricity  would  benefit)  will  have 
a  knowledge  of  electricity  which  you  could  not  acquire  from  any  other  source  for  ten  itimes  the 
cost  of  this  little  book. 

Table 


Chapter. 
I—WirlDg. 

II— Electric  Batteries,  Blectric  Plating. 
Ill— Magnetism. 
IV— The  Magnetic  Circuit 
V— Magnetic  Traction. 
VI— Magnetic  Leakage. 
VII— Energy   In    Electric  Circuit. 
VIII— Calculation  of  Size  of  Wire  for  Mag- 
netizing Colls. 
IX— Calculation  of  EMF's  In  Electric  Ma- 
chines. 
X— Counter  BMF. 


o-F   Subjeo-fca. 

Chapter. 

XI— Hysteresis  and  Eddy  Currents. 

XII— Armature  Reaction. 

XIII— Sparking. 

XIV— winding  of  Dynamos  and  Motors. 

XV— Proper  Method  of  Connecting  Dyna- 
mos and  Motors— Self  Excitation. 

XVI— Diseases  of  Dynamos  and  Motors, 
Their  Symptoms  and  How  to  Cure 
Them. 

XVII— Arc  and  Incandescent  Lamps. 

XVIII— Measuring  Instruments. 

XIX— Alternating  Current.  " 
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WOOD    REVOLVING 

« 

r 

FAN  MOTORS. 

i 

Are  sma.]].  light,  compaLct  a-rvd  economicaLl.    They  a-re 
designed  to    repl&ce   an    incandescent  lamp    in    wall 
braLcket,  desk  stand  or  suspension  cord  and  to  automat- 
ically distribute  the  air  to  all  parts  of  a  room  by  revolving 
Bls  a  whole  horizontSLlly.     No  aLdjxisting  devices  or  de- 
flecting vBunes  or  surfaces  to  absorb  energy.    Write  for 
descriptive  pamphlet  No.  5001. 

FORT  WAYNE  ELECTRIC 

'^WrJ 

WOR.KS. 

(INCORPORATED.. 

"^^S- 

^"i'nd'^Factory :                Fort  Waync.  Indiana. 

BRANCH     OFFICES: 

iOSTOX.  MASS.,  318  Exthiinac  l!ld^-. 
PHILADELPHr.V,  PA.,  1100  Vittv,  Sq.  Hldg. 
-YRACCSE.  N.  Y.,  717  Dlllaye  Bldg. 

•ITTSUtTRG,  I>A..902  Fifih  Ave. 

I'l.NCIXSATI.  onto.  402  Xeavo  liltl?.                                                 GliAND  RAPIDS.  MICH..  222  HonscnjiUl  Hl.lg. 
ST.  LOniS,  MO.,  SIH  Mncoln  Trusi  lildg.                                            ATLANTA.  GA.,  8  Soutli  Uroaii  Slroch 
i-HlCAGO,  ILL-.  623  Mar.|uevlo  Kids.                                               >  KVV  YORK,  N.  Y..  40  New  Street. 
bT.  PAUL,  MINN..  61o  Germania  LHV  Bids.                                  YOKOHAMA.  JAPAN,  TiagiiaU  .<:  HIlL-s. 

The  Telephone  Hand  Book, 
New  Dynamo  Tenders'  Hand  Book, 

Bell  Hangers'  Hand  Book, 
Incandescent  Wiring  Hand  Book, 
Electric  Transmission  Hand  Book 

Comprise  the  famous  Western  Electrician  Hand  Book  Series. 
Price,  by  mail,  postage  prepaid. 

$1  A  VOLUME. 

Electrician  Publishing  Co., 

510  Marquette  Building,  Chicago. 
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Wright  Cable  Hanger, 

SEND  FOR  SAMPLES  AND  PRICES. 

R.I.  TELEPHONE  &  ELECTRIC  CO., 

PROVIDENCE,  R.  I. 

Mtatlon  tblf  p>p*r. 


KARTAVERT. 

HARD  AND  FLEXIBLE  FIBER  IN  SHEETS,  RODS  AND  TUBINQ. 

For  EloclHcal  and  MecbanlcAl  Purposes.  Railway  Dust  Guards.  Washers 
aud  Packlugs.    Patent  InsulatlDg  Cleats. 


MAKIfFACTURKD  BT 


THE  KARTAVERT  MANUFACTURIN8  CO.  Wilmington,  Dll 


VULCANIZED  FIBRE. 

Highest  gndes  for  electrical  imulation  and  mechanical  pvtpoui,  in  theets, 
tuMs,  rods  and  special  ihape*.     Catalogues  and  samples  on  application. 

VULCANIZEP  FIBRE  CO.,  -    Wilmingrton,  Del, 


.<r.>>rr   ISCiean, aocbnoL  quTj 


HAZARD  MANUFACTURING  CO., 

Wires  AND  Gables. 


HIGH-CRAOe  RUBBER- 

COVERED. 

WEATHERPROOr 


SBirBBAi,  OrpiOB  Aim  Wosso, 
Wllkeslnrre.  Fa. 


MAGNET.  OFFICE.  ANNUNCIATOR  WIRE. 

Kbit  YoBK  Ornoi,  Chicago  Offiob.    , 
BO  Dey  St 1201-2  Marqiiottfi  BMg  j 


CHICAGO   ILL.   USA  '    Yu°c".V.o°gT 


STURTEVANT 
ELECTRIC    FANS 

ARE  SPECIALLY  DESIGNED. 


Our  immense  variety  in  styles  and  sizes  of  Electric 

Motors  makes  it  possible  for  us  to  construct  high  or 

low  pressure  electric  fans  in  great   diversity  to  meet 

any  possible  conditions. 

Motors  are  built  of  enclosed  or  open  types,  according 

to  the  amount  of  dust' and  itioisture  in  surrounding 

atmosphere. 


B.  F.  STURTEVANT  CO. 

BOSTON.  MASS. 

PhiladelphiCL.        Chicago. 


1S5 

Now  York 


London. 


;^  Black  Diamond  File  Works  I 


Kst.  18«S. 


IBC  18»S. 


Twilve 
M«dalt 
Awarded  at 
Inlernatlonal 
Expositions 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
1895. 


♦? 

*? 
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5;  OUB  GOODS  ABE  0!«  8AI.E  I  SI  KVEBT  CBAOISCt  HABDWABl^ 

«V{    .  HToiiB  inr  THE  (;nitei>  states  and  VANADA.  fj^ 

I  G.  &  H.  BARNETT  COMPANY  | 

^  PHILADELPHIA,  PA.  ^ 


CROCKERWHEELER 
COMPANY, 

MANUFACTURERS  AND " ELECT RICAL  ENGINEERS. 

OUR 

Small  Power  Motors 

MEAN 

Low  Cost  for  Power, 

Better  Work  from  Your  Tools, 

Improved   Appearance    of   Shop, 

Maximum    Output   from    Machines. 

WRITE  FOR  NEW  BULLETIN  No.  11  CONCERNINQ  THIS  SUBJECT. 


Type  F  notor  Driving  Paper  Cutter. 


MAM  OFFICE 
AND  WORKS: 


SALES  OPFICBS  IN  ALL  LAROB  CITIES. 

AMPERE,   N.  J. 


NEW    NATIONAL    CODE 

"I  XL" 

Triptfe     Braided    Weatherproof 
and  Slow  Burning  Wire. 

COMPLETE   STOCK  ON   HAND. 


St.  Louis  Electrical  Supply  Co., 


ST.   LOUIS. 


Vol.  nX.      $3.00  Peb  Ahum.    SKS 


1901.  hv  EIectrtc1*n 
;luns  Company,  Chicago. 


CHICAGO,  JUM  ],  1902, 


Entered  at  Chlcafto  Potitomce  aa  lA  pea*.    •   Oabv  UH     9*^ 

mall  matter  of  the  tfecand  clusa.  lU  uERTS  Jl  wOPTa  ilUi    6i}i 


SIIVIPLaEX   WIRES  AND   CABLES. 

RUBBER  COVERED,  WEHTHERPROOE.  UNDERGROUND  AND  SUBMARINE. 

WESTERN  6ELUNG  AGENT,    sitiiplex  Electrical  Company, 

H.  R.  HIXSON, 
n37Morjadnock  Slock.  CHICAGO.  75-81  Cornhlll,  BOSTON,  MASS. 


1S89— Paris  Exposition, 
Medal  for  Bnbber  Insalation. 

1893- World's  Fair, 
lEedal  for  Bnbber  Insnlation. 


THE  STAXDABD  FOR 

RlTtBEK  IXSriiATIOSr. 

TRASii  MARK.  Sole  Manufacturers  of 

Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  "'JJio?'-  Wires. 


THE  OKONITE  CO.,  Ltd 


'A.  Durant 


it  ^M."',  f  ""•9='«-        253  Broadway,  New  York. 


Geo.T.  Manson, Gen'ISupt, 
W.  H.  Hodgins.Secy. 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTUBEBS  OF 

Paranite  Rubber  Covered  Wires  and  Cablet, 

UNDERGROUND,  AERIAL,  SURMARINE  AND  INSIDE  USE. 

TELEPHONE.  TBLEaHAPH  AND    PIRB  ALARn  CABLES. 

All  Wires  tre  tested  at  Factory.  JOSrjBSBOBO.  IIID. 


CRESCENT  RUBBER  INSULATED 
WIRES  AND  CABLES 

National  Code  Htandard. 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

Bs'Iarclay'stfieeT.  '''^'"  ""i"  *"''  Factory,  TRENTON,  N.  J. 

STERLING    EXTRA    INSULATING    VARNISH. 

Sterling:  Bxtra  Black  Finisliing  Varnish, 

Sterling  Black  Air  Drying  Varnish, 

Sterling:  Black  Core  Plate  Varnish. 

THE  STERUNB  VARNISH  CO., 

Pittsburg,  Pa.,  U.  S.  A. 


THE  STERLIRG  VARNISH  Ct., 

26  Colmore  Row,  Birmingham,  England. 


CONTINUOUS  RAIL  JOINT  COIVIPANY 
OF  AMERICA. 

6ENL.  OFFICES:  century  BLDG.,  NEWARK,  N.  Ij 
OVER    TEN    THOUSAND 
(l0,00O;  MILES  IN  USE. 

9!^'  i^.Tv^^Hlghest  Award  in  its  Class  at  Paris  Exposition, 

I.. .^^^*.rr^*,W^v*Sr"^'         1900.  and  Pan-American  E.'cposltion,  Buffalo 

^l^5S**V"'  1901. 


•'^-t 


The  Incandescent  Lamp  R.placer  and 
Cleaner  replaces  and  cleans  any  c.  p.  lamp 
at  any  height  or  angle. 

Incandescent.  Electric  Light  Manipulator  Co., 
I  1 6  Bedford  St.,     Boston,  Mass. 


ELECTRICAL     ENCINEER- 
INC  TAUGHT  BY  MAIL. 

Write  for  oar  f r«e  Illustrated  book. 
"Cm  I  Becoae  to  Elcctrtcil  Enffneer?** 

W» t«*ch  Electrical  Entdnee-ine,  Ele<v 
trio  ligbling,  El«ctric  Rail-wa:  i,Me«b&ii« 
leal  EnfeftneeriUff,  Mechanics:  Drawing, 
etc,  at  jonr  Jiome.  by  maiL  Ui*tltut« 
Indortjed  bj  Tbot.  A.  Eolson. 

Electrical  Engineer  Institute, 
Dept.  K.  240-Z4Z  W.  234  St.,  New  York. 


BARE    AND    INSULATED 

ELECTRICAL  WIRES 

OF  EVERY  DESCRIPTION. 


CROWN  RAIL  BONDS. 


American  Steel  &Wire  Co. 

CHICAGO.         NEW  YORK.         WORCESTER.         DENVER.  SAN  FRANCISCO. 


2,000  IN  USE. 

Bipolar  and  Holtlpolar  Ho«on 
fro-B  K  to  60  horsepower.  Dyoa- 
mo«tromlOllfi;htato700.  W«mU 
or  rent.  Good  profits  for  afreata 
Theaobtrt  ElecJit(t.Ca,TrB7.0U*. 


I-T-E 

CIRCUIT  BREAKERS 

CUTTER  ELECTRICAL  CO.,  PHIUDELPHIA 

For  Porcelain  or  Clay  In- 
sulating Specialties,  such  as 
Bushings,  Knobs  or  Cleats, 
Address, 

THE  AKRON  SMOKING  PIPE  CO., 

MOCAOORE.  OHIO' 


^W 


GENUINE  SWEDISH 
COAL-ERAIH 


^« 


PJfSHUitt:^^  EXOHANGE  EQUIPMEIIT. 

iJH^f^OJv^^^gH^J^^B        TELEPHONES-ALL  KINDS.   TEST  SETS-DESK  SETS.   We  help  new 
>'*  ^-^^tBlSaimmStSSSISSs^uSm^^Bmi        ^...mnsni^c  toctnrt  risht  and  old  exchanges  to  imisrove. 


.,^^.„^„,-,a  MO ADMoTIHO.  J^O  - 

JiLSO  CaXPLETEimt  LCXC  mSTAHCt  - 
CO,  Z3e  SICSBiVilN.Y     TSLEPtfOMES. 


TELEPHONES-ALL  KINDS.   TEST  SETS-DESK  SETS.   We  help  new 
companies  to  start  right  and  old  exchanges  to  improve. 
ERICSSON  TELEPHONE  CO. ,296  Broadway,  New  York. 


LIGHT 


If  you  want  light  to  see  objects  below  the  lamp 
USE    SHELBY    LAIMPS. 

(6  C.  P.  Horizontal  are  14  C.  P.  Vertical.   Other  makes  are 
7  C.  P.  Vertical. 


THE   COIL    DOES    IT-IT'S    FLATTENED. 


LIFE 


The   Longest   Life  at   Best  EfTiciency. 
SHELBY       USEFUL       LIGHT      LAMPS. 

Pat.  Oct.  20,    1900. 
A   TRIAL   WILL    PROVE   OUR    CLAIMS. 

THE  SHELBY  KLECTRIC  CO.,  SHELBY,  O. 


WESTIIN  ElecMoal  IngtafflBnt  Co., 

*"  — ^^^  Wa^erlv  Park.  NEWARK,  N.  I. 


Waverly  Park,  NEWARK,  N.  J. 


We8t««  8tiui4ai4  Portmble  Direct 
SesdiBS  Wattmeter. 


BERLIN:  European  Weston  Electrical  Instru- 
ment Co.,  Ho.  88  RiHerstrasse. 

LONDON:  Elliott  Bros.,  No.  101  St. 'Marlins 
Lane. 

Tk  Weston  Marfl  PortaWe 
Direct  Reaiini 

Voltmeters  and  Wattmeters 

Foil 

Alternating  and  Direct  Current  Circuits 

Are  tlie  only  standard  portable  in- 
struments of  the  type  deserving  this 
name.  Write  for  circular  and  price 
lists  8  and  9. 

Mention  the  Wi«ti«k  EtKOTWciiK  when 
writing  for  c»tsloeui«. 


FAN  MOTORS 


Direct,  Alternating,  Ceiling, 
Desk,  Bracket.  Every  style 
and  voltage  carried  in  stock 
For  prompt  shipment. 
Every  motor  fully  guaran- 
teed. 

CATALOGUE  FREE. 


The  Standard  Electric  Co.. 

CINCINNATI,  OHIO. 


m 
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THE  BUNNELL  TELEGRAPHIC  M  ELECTRICAL  CO. 

I  10-120  BEEKMAN  STREET,  NEW  YORK. 


TELECRAPH,  TELEPHONE,   RAILWAY 
AND   ELECTRICAL   SUPPLIES. 


FACTORIES: 
NEW    YORK    CITY 

AND 
MILFORD,  CONN. 


District  Messenger  Call, Police, Patrol, 
Watchman's,  Burglar  and  Fire  Alarm 
Boxes  and  Equipment.       .  • . 


TRY  OUR 

BEEKMAN  DRY  BATTERY, 
BEEKMAN  IRON  BOX  BELL, 
BEEKMAN  ANNUNCIATOR  WIRE, 
BEEKMAN  TELEPHONES. 

UNEQUALED  IN  QUALITY 
OR  PRICE. 

OUR    GOODS 
ARE  GUARANTEED. 

CATALOGUE  OR  LEARNERS' 
MANUAL  FREE  ON  RECEIPT 
OF    POSTAGE. 


THE  BEEKMAN  MEDICAL  BATTERY. 


STANDARD  MAIN  LINE  REUY. 


No.  5   FIRE  AURM  BOX. 


FOR    HIGH    GRADE 


INSULATING  VARNISHES 

ADDRESS 

Standard  Varnish  Works 

CHICAGO  NEW   YORK       '.  LONDON 


iM      HI  e:  A 


AMERICAN  ELECTRICAL  HEATER  CO. 

Manu!aclurers   Electric  Heating  flppMancbs, 
cQtuioguo,  193-197  River  St.    DETROIT    MICH 


VINDEXTRANSFORMER8 


Always  fReliabI 


HIGH    EFFICIENCY. 
GOOD    REGULATION. 
LOW    CORE    LOSS. 


viimde::k: 


FOREIGN    REPRESENTATIVES: 

REED'S    ELEC.    ENC.    &    CONST.    CO.,    LONDON,     ENC. 

MECHANICS'    SUPPLY    CO.,    QUEBEC. 


FACTORY:  AURORA,  ILL. 


June  7,  1902 


WESTERN     ELECTRICIAN 


TheElectric  StorageBatteryCo. 

f3hiuade:u^hia,  r»A. 

The  **(ZblOV\bC    HCCUmUlatOt"   ''"''    ^^'**''^'    stations.    Electric    Railways, 

Isolated  Lighting  and  Power  Stations,  Fire 
Alarm  and  Telegraph  Service,   Train  Lighting,  Laboratory,  Etc.,  Etc. 

The  **  IE  jibe   HCCUmUlatOt"   l^or  Electric  Vehicles. 

jAXES  1 

R-5'2      \  ^ 


g^^g  PRICE   USTS  AMD    DESCRIPTIVE  DULLETIMS  FORWARDED    UPOM   REQUEST. 

Ofpicis  >  Philadelphia,  New  York,  Boston,  Chicago,  Baltimorb,  St.  Louis,  San  Francisco  Olefeianh  nRTnnvr 

^Allegheny  Ave.  and  19th  St.      100  Broadway.      60  SUte  St.    Marquette  Bldg.    Equitable  Bldg.      Walnwrlgnt  Bldg.      NevadaBloek.'      New  England  Bldg.      Michigan  Electric  Co. 


CONDUIT 

AND 

FITTINGS 


made  in  the  same  factory  give 
the  best  results.  For  every 
type  of  Conduit  we  manufac- 
ture we  make  a  complete  line 
of  Junction  Boxes,  Outlet  Plates,  Fittings  and  Tools — which 
is  something  no  other  conduit  manufacturer  does.  Send 
for  Cataogue  No.  03404. 

SPRAGUE  ELECTR-IC  COMPANY. 

Gener&l  Offices:  527-531  West  34th  St..  NEW  YORK. 


EDISON     PRIMARY    BATTERIES. 


FORMCIILY    KNOWN     AS      CDISON-LALANBC. 


rOR    OAa    ENOINE*. 
■  LOT     MACHINCa, 
AUTOMOBILXa 

hailhoao  aroNALS, 

CnOBBINS    BCLLS, 


eONSTANT     CUmtKNT 
NO    LOCAL   AOTIOH, 

WILL  NOT  rncczc. 

LIQUID   TIOHT 


CELLS    FOR 


FULL    DESCRIPTION    IN    BOOKLET    NO.   4- 

EDISON    MANUFACTURING    COMPANY, 


RHEOSTATS     m^k^^ 

AND 

ELECTRIC    CONTROLLING    DEVICES 

OF     EVERY     DESCRIPTION.  ^^^ 

THE  CUTLER-HAMMER  MFG.  00.*^ 


STURTEVANT  ENGINEERING  CO..  LONDON.  ENG. 
KILBOURNE  &  CLARK  CO..  SEATTLE.  WASH. 


MAIN  OFFICES  AND  FACTORY: 
MILWAUKEE. 


BRANCH  OFFICES'. 
NEW  YORK-CHICACO. 


I 


PLATINUM   FOR  CONTACT  POINTS  IN  ELECTRICAL  INSTRUMENTS. 
PLATINUM  FDR  TELEPHONES.    PLATINUM  FOR  ELECTRICAL  INSTRUMENTS. 
W*  tell  PLATINUM  in  any  quantity,  eittier  large  or  small.    We  buy  PLATINUM   or  anything 
containing  PLATINUM,  in  any  quantity. 


For  Incindescent  Lamps  and  Everything  Else. 

MANUFACTURERS  OF  PLATINUM  IN  ALL  SHAPES. 

Newark.  N.J.  New  York  Office,  120  Liberty  Street. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Acme  Pay  Station  Co 18 

Adams-Ba^all  Electric  Co . .  0 

Akron  Smoking  Pipe  Co 1 

American  Battery  Co 10 

American  District  Steam  Co..— 
Amer.  Electrical  Heater  Co..  2 

Amer.  EL  Telephone  Co 15 

American  Electrical  Works  ..11 
Amer.  Seflt.  i  Lighting  Co.  II 
American  School  of  Corresp..  5 
Amer.  Steel  &.  Wire  Company  1 

Anderson  &.  Sons,  W.  H 18 

Audel  &  Co.,  Theo 11 

Badt&Co..  F.  B 10 

Baker  A;  Company 3 

Bamett  Company,  G.  &  H 32 

Bayley  &  Sons  Co.,  "W 17 

Beardslee  Chandelier  Mfg.  Co.— 

Beidler  it  Co  ,  Francis — 

Benhold  &  Jennings 19 

Besly  &  Co.,  Charles  H 22 

BisseU.G.W — 

Bossert  EL  Constmction  Co . .  11 

Bollock  Electric  Mfg.  Co 11 

Bunnell  Telegraph.iElec.Co.  2 

Carney  Brothers  Company.  ..19 

Central  Electric  Co 5 

Central  Manufacturing  Co..  ,19 
Central  Telephone  &  El.  Co.  .14 

Centnry  Glass  Co 10 

Chase-Shawmut  Company...  14 

Chicago  St  Alton  Bailroad 18 

CAN.  W.  R.  R 13 

Chicago  Edison  Company  .4,  12 
Chic  Fuse  Wire  &  Mfg.  Co..  22 


Chicago  Insulated  Wire  Co..  1 

C,  M.  &.  St.  P.  R.  R 17 

Chicago  Pay  Station  Co 18 

Chicago  Telephone  Co 7 

Coit,  Henry  A — 

Colorado  Lamp  Co.,  The — 

Columbia  Telephone  Mfg.Co.— 
Continental  TeL  Const.  Co..  18 
Continuous  Rail  Joint  Com- 
pany of  America 1 

Crescent  Ins.  Wire  &.  CW.  Co.  1 
Crocker- Wheeler  Company  .22 

Crolius  &  Son,  E.  R 5 

Cutler-Hammer  Mfg.  Co 3 

Cutter  Elec.  &.  Mfg.Company  1 

D.  A  W.  Fuse  Company — 

Dearborn  Drug  &  Chem,  Co  .  17 
Diamond  Meter  Company  ...  4 

Dicke  Tool  Company .— 

Diehl  Manufacturing  Co 6 

Dixon  Crucible  Co.,  Joseph., 17 

Eclipse  Pulley  Covering  Cell 
Edison  Decorative  &  Minia- 
ture Lamp  Department  — 10 

Edison  Mfg.Company 3 

Edwards  &  Company 22 

Electrical  Engineer  Institute.  1 
Electric  Appliance  Company.  10 
Electric  Storage  Battery  Co.,  3 
Electrician  Pub.  Company..  .20 
Ericsson  Telephone  Company  1 
Eureka  Electric  Company 15 

Federal  Electric  Company...— 

Flora,  E.  E 11 

"For  Sale"  Advertisements..  12 


Ft.  Wayne  Elec.  Works,,  Inc.21 

Fowler,  John  H 19 

Franklin  Eng.  &  Elec.  Co....  2 
Fulmer  Lumber  Co.,  D.  M.  ...19 

General  Electric  Company.. .  4 
General     Incandescent    Arc 

Light  Company 7 

General  Incand.  Lamp  Co — 

Glass  Wool  Mfg.  Company...  7 
Great    Western    Smelting   &. 

Refining  Comnany — 

Gregory  Electric  Company  -12 

Hartford   Steam    BoUer    In- 
spection &  Insurance  Co . .  .— 

Hazard  Manufacturing  Co — 

Hobart  Elec.  Mfg.  Company..  1 

Hoffman,  G.  W 12 

Holcomb-Lobb  Co — 

Holmes  Fibre-Graph.  Co — 

Hopk  ins  A:  Co- ,  A .  P 18 

Humphrey,  Henry  H 7 

Illinois  Electric  Specialty  Co.  10 

Illinois  Elec.  Mfg.  Co 12 

Illinois  Maintenance  Co 13 

Incandescent  Electric  Light 

Manipulator  Company 1 

Indiana  Rub.  &.  Ins.  W.  Co. . .  1 
India  Rubber  &  Gutta  Percha 

Insulating  Company — 

Internat'l  Corres.  Schools....— 
International  Tel.  Mfg.  Co.  ..15 

Jeffrey  Manufacturing  Co — 17 
Johnston,  Thomas  J II 

Kariavert  Manufacturing  Co.— 


Kellogg  Switchboard  «fe  Sup- 
ply Company 11, 15,  19 

Klein  i  Son,  Mathias 18 

Kokomo  TeL  &  EL  M.  Co.... 18 

L.S.  i&M.S.Ry 16 

Leather  Preserv.  M.  Corp 12 

Leavltt,  R.H 18 

Leclanche  Battery  Company.  12 

Leffel  i  Co.,  James 17 

Lindsley  Brothers  Company.. 19 
Lowell  Model  Co — 

Machado  A  Roller 7 

Maltby  Lumber  Company..  .19 
Manhattan  Elec.  Supply  Co..— 

Matthewsi  Bros.,  W,  N 11 

McLennan  &  Company,  K  — 10 

Meredith  Cedar  Co.,  J.  P 19 

Metropolitan  Tel.  &  El  Co. ..15 

Mica  Insulator  Company 10 

Miscellaneous  Advs 12 

Moloney  Electric  Company..  5 

Monarch  Fire  Appl.  Co — 

Monon  Bailroad 17 

Moon  Mfg.  Co.,  The 15 

Morse  Cedar  Company 19 

Mott  &  Company.  J.  E 22 

Munsell  &  Co.,  Eugene — 

National  India  Rubber  Co — — 

Naugle  Tie  Co.,  E.  E 18 

New  York  Ins.  Wire  Co 10 

New  York  Telephone  Co (3 

Norton  Tool  Company,  The..  14 

Okonlte  Company,  The l 

O.  R.  AN.  Co 13 

Osburn  Flexible  Condnlt  Co.— 


Paragon  Fan  A  Motor  Co — 

Parsell  A  Weed 22 

Pass  A  Seymour 5 

Perrizo  A  Sons 19 

Phillips,  Eugene  F 11 

Phillips  Insulated  Wire  Co..  11 

Phcenix  Glass  Company .— 

Phosphor-Bronze  S.  Co 17 

Pignolet,  L.  M 10 

Pittsburg  A  L.  S.  Iron  Co 19 

Porter  Cedar  Company 19 

Pratt  Institute 5 

Reislnger,  Hugo — 

Reliance  Electric  Company..  3 
Reynolds  Electric  Company.— 

R.  LTeleph.  A  Elec.  Co — 

Roebllng'sSonsCo.,  J.  A 10 

Rose  Electric  Company 12 

Rose  Polytechnic  Institute..  12 

St.  Louis  Elec.  Supply  Co  ..  22 

Sargent  &  Lundy 7 

Sawyer-Man  Elec.  Company.— 

Schoonmaker  Co.,  A.  G 19 

Schott.W.H 7 

Schureman  A  Hayden 12 

Shelby  Efectric  Company 1 

Signaloid  Chemical  Works...— 
Simplex  Electrical  Co., The. 1,10 

Smith  Co.,  S.  Morgan 17 

Spencer  Electrical  Co — 

Spies  Electric  Company 10 

Sprague  Electric  Company...  3 
Standard  Electric  Company ..  i 

Standard  Pole  A  Tie  Co 19 

Standard  Uixlerg.  Cable  Co..— 


Standard  Varnish  Works  ....  2 

Stanley  Instrument  Co 5 

Sterling  A  Son,  W.  C 19 

Sterling  Electric  Company. ..14 
Sterling  Varnish  Co.,  The....  1 
Stilwell-Bierce  A  Smith-Valle 

Company 13 

Stow  Mfg.  Company 7 

Stromberg- Carlson  TeL  Mfg. 

Company 15 

Sturtevant  Company,  B.  F...22 

Telephone  Co.  of  Amer.,  The.18 

Torrey  Cedar  Company 19 

Triumph  Electric  Co 11 

Valentine-Clark  Co.,  The... .19 

Varley  Duplex  Magnet  Co 14 

Vindex  Electric  Company..,.  3 

Vomacka  A  Mazenek — 

Vulcanized  Fiber  Company.. 22 

Wabash  R.  R 17 

Wagner  Electric  Mfg.  Co — 

Walsh's  Sons  A  Company 12 

West  Shore  Route 13 

Western  Electric  Company...  7 

Western  EL  Supply  Co, 8 

Westlnghouae      Electric     A 

Manufacturing  Company  . .  20 
Weston  Electrical  In«t.  Co.. .  1 
Whitehead  Company,  W.  W..12 

Wickes  Bros 12 

Wlllyoung,  Elmer  G 7 

WIsconiln  Central  R.  B 18 

Worcester  Company,  C.  H ....  10 
Worcester  Polytechnic  Inst.. 12 
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Better  than  ever  and  a  little  the  best  of  any  on  the  market  today— 

1902  PARAGON  1902 


NOISELESS 


FAN  MOTORS 


COMPACT 


ALL    STYLES    AND    SIZES  EASY    RUNNING  RIGID    CONSTRUCTION 

— CALL    AND    SEE    THEM    OR    WRITE    FOR    PRICES — 

CHICAGO    EDISON    COMPANY,    '""ot^r^r 


PARAGON  DESK   FAN 


♦♦♦«<^*«^<^0<S>«^^«^hSxS«^^xSkSkShS>*^<S^SkS^<S-S>«kSxS^^^<5><8.««.^^ 


The  general  Electric  company's 

Radial  Fan  Motor 


FOR  115  VOLT,  DIRECr  CURRENT  CIRCUITS. 

Especially  suitable  for  public  dining  rooms  and  reading  rooms.    Delivers  a  gentle  breeze  horizontally  in 
all  directions.     Is  24  inches  high;  has  8-inch  fan,  controlled  by  three-speed  switch. 

WRITE  FOR  INFORHATION. 

GENERAL  OFFICE:  SCHENECTADY,  N.  Y. 

NEW  YORK  OFFICE,  44  Broad  Street.  SALES  OFFICES  IN  ALL  LARGE  CITIES. 

«><S>«^«^«^«><S><$><S>«><S><5><^<S.<S>*«><S>«^<8><^<$>^>*<8.<S><S.<^ShShS><Sx^^ 


METER    WrTH    CASE. 


SCHEEFFER 

INTEGRATING  WATT-METER. 

For  Direct  or  Alternating  Currents. 


DUST    AND    BUG    PROOF. 


IMPROVED     CONSTRUCTION. 

Unaffected  by  Allernallons  or  Lag  In         A   Highly   Sensitive  and   Accurate 
Alternating  Currents.  Meter. 


DIAMOND  METER  CO., 

PEORIA  ILL.,  U.  S.  A. 


METER 

WITHOUT 

CASE. 
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I.  X.  L.  Weather-Proof  WIRE 


IS  THE  BEST  MADE. 


.IVII 


•  IM 


»L.I 


ION. 


^VJF9 


:s. 


(^mkd  €itdnr€mt^w^, 


264-266-268=270   FIFTH  AVE. 
CHICAQO, 


GENERAL    WESTEKN   AGENTS. 


THIS    IS    i-r 


The  STAR  SOLDERING  STICK. 


The  Best  is  Always  Good  Enough. 

Always    ready.      >'on-corrosive.      Convenient. 
Saves  time.     Makes  the  solder  stick. 

Supply  dealers  sell  them.    Wrile  for  free  samples. 

We  make  the  famous  Crolius  Commutator  Com- 
pound:  eliminates  sparking  and  all 
commutator  trouhles. 

E.   R.  CROLIUS  &  SON, 

Manufacturers, 
6421  Parnell  Ave.,     -     Chicago,  ill. 


ore 
Pay 


Geo.  A.  Waddell,  Chief  Electrician.  Mer- 
chants and  Miners  Transportation  Co..  Balti- 
more. Md.,  a  graduate,  saj's: 

"  I  secured  my  position  through  the 
influence  of  the  School.  I  wish  to  extend  my 
thanks  for  the  good  the  School  has  done  for 
me  and  for  increasing  my  salary  from  $2,50 
per  day  to  $100  per  montli." 

for  our  students 

Instruction  Is  given  by  mail  under  the  direc- 
tion of  graduates  of  Boston's  famous 
engineering  schools.    A  few 

FREE 
SCHOLARSHIPS 

in  Mechanical,  Electrical,  Steam  and  Textile 
Engineering;  Heating,  Ventilation  and 
Plumbing — including  Mechanical  Drawing — 
will  be  awarded  to  early  applicants.  Tuition 
is  absolutely  free,  the  only  e.xpense  being  for 
instruction  papers  and  postage. 

Handbook  describing  courses. 
tnethods  and  regular  terms  "will 
be  sent  on  request  to  any  reader 
of    the     Western.     Electrician, 

American 


School    of    Correspondence 

{Chartered  By  ike  Contmonwealth  of 
Massac  h  use  its) 

Boston,  Mass.,  U.  S.  A. 


P.  &  s. 

WEATHER=PROOF 
SOCKETS. 


ARE 

ABSOLUTELY 

WATER 

PROOF. 


ARE 
EFFICIENT 

AND 
DURABLE. 


TRY  THEM— THEY  ARE  RIGHT. 


NEW  YORK. 


PASS  &  SEYMOUR,  Inc. 


PRATT  INSTITUTE 

BROOKLYN,  N.  Y. 

TWO-YEAR  COURSES  IN 

APPLIED  ELECTRICITY 

AND  IN 

STEAM  AND  MACHINE  DESIGN 

"Wrffp;  for  ^TatatncTMrt  ^nA  Parffr»*t^«. 


MOLONEY 
TRANSFORMERS 


HAVE  NO  EQUAL. 


CnlCAQO. 

BOSTON. 

CINCINNATI. 

SAN  FRANCISCO. 


SOLVAY,  N.  Y. 


BOOKS. 


BUY  YOUR  BOOKS  FROM  THE 

ELECTRICIAN   PUBLISHING  COMPANY, 

610  MargueHe  BIdg..  CHICAGO. 


They  are  perfect  in  me- 
chanical and  electrical 
construction.  Copper  and 
core  losses  reduced  to  a 
minimum. 
Two-year  guarantee. 


Moloney  Electric  Go. 

aT.  LOUIS,  Mo. 


Western  Electrical  Supply  Co..  St.  Louis,  Mo, 
H.  B-  Coho,  149  Broadway.  New  York. 
Northwest  Eiec,  Engineering  Co.,  Portland,  Ore. 
Brook-FolllB  Elec .  Corp.  Co.,  San  Francisco,  Cat. 
S.  E.  Lawry,  Buffalo,  If.  T. 
Samuel  Barnes  Electric  Co.   London,  England/ 


DO  YOU  KNONA/ 

the  Importance  of  magnetically  floating  the 
moving  parts  of  a  meter? 

Send  for  description  and  bool(  full  of  good  information  "ABOUT  METERS." 


STANLEY  INSTRUMENT  COMPANY, 

General  Sales  Office,  158  Broadway,   New  York,  N.  Y. 
Paoif^o  Coast  Agency,  33  New  Montgomery  St.,  San  FranciA«o,  Cal« 
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CLASSIFIED   INDEX   OF   ADVERTISEMENTS. 


AdjQBterH,  Inc.  Lamps. 

Inc.  El.  Lt.  Manipulator  Co. 

Anchora  (TeL  A  TeL) 

Matthews  &  Bro.,  W.  N. 

Anikimclatorfl. 

Central  Electric  Co. 
Edwards  &  Company. 
Electric  Appliance  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Babbitt     Metal     and 
Solder. 

Or.  Western  Sm.  and  Refg.  Co. 

Batteries  and  Jars. 

Bunnell  Telegraph.  AElecCo. 
Central  Electric  Co. 
Edison  Mfg.  Co. 
Edwards  A  Company. 
Electric  Appliance  Co. 
Leclanche  Battery  Co..  The 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Bells,  BoKzera,  Ktc. 

Bunnell  Telegrap.  AElec.  Co. 
Central  Electric  Co. 
Edwards  A  Company. 
Electric  Appliance  Co. 
Spies  Electric  Company, 
western  Electric  Co. 
Western  Elec.  Supply  Co. 

Belt  Dressinff. 

Eclipse  Pulley  Covering  Co. 
Leather  Preserver  Mfg.  Corp. 

Beltinff. 

Leather  Preserver  Mfg.  Corp. 

Blo-wers. 

Sturtevant  Co.,  B.  F. 

Boilers. 

Whitehead  Company,  W.  W. 

Books,  Electrical. 

Audel  A  Co.,  Theo. 
Electrician  Publishing  Co. 

Brushes. 

Central  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
Holmes  Fibre-Graphite  Co. 
Western  Electric  Company. 

Cable  CUps. 

Chase-Shawmut  Company. 
Norton  Tool  Company,  The. 

Cables.  (See  Insulated  Wires.) 
Cables,  Electric  (See  Insu- 

latedWlres)  Copper,  Sheet 

and  Bar. 

American  Elec.  Works. 
American  Steel  A  Wire  Co, 
Bunnell  Telegrap.  A  Elec.Co. 
Central  Electric  Co. 
General  Electric  Co. 
New  York  Ins.  Wire  Co. 
Slmple.x  Electrical  Co. 
Standard  Underground  C.  Co. 
Western  Elec.  Supply  Co. 
WcBt«rn  Electric  Company. 

CarbonH,     Points    and 

Plates. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

Relsinger,  Hugo. 

Weitern  Elect.  Supply  Co. 
Castings. 

Smith  Co.,  S.  Morgan. 
Chains. 

JtfTrey  Mfg.  Co. 
Obrcnit  Breakers. 

B»dt  A  Co..  F.  B. 

Cutter  Elec.  A  Mfg.  Co. 

Western  Electric  Company. 

Coal   and   Ashes    Hand- 
ling Machinery-. 

Jeffrey  Mfg  Co. 
Coils  and  Majtmets. 

Bunnell  Teleprap.  A  Elec  Co. 

Varley  Duplex  Magnet  Co. 

Western  Electric  Co. 
Colorlnc  for  Inc.  Lamps. 

Signalold  Chemical  Works. 
Compound. 

Crollus  A  Son,  E.  R. 

Dearttorn  Drug  A  Chem.  Wks. 

Conduit  and  Conduits. 

Badt  A  Co..  F.  B. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Otburn  Flexible  Conduit  Co. 
Sprmiue  Electric  C^o. 
W«itirc  Elect.  Supply  Co. 


Construction  A  Repairs. 

Chicago  Edison  Co. 
Parsell  A  Weed. 
Spies  Electric  Company. 
Western  Electric  Co. 

Contractors  and  Electric 
£<isht  Plants. 

Bullock  Elec.  Mfg.  Co. 
Crocker-Wheeler  Co. 
Ft.  Wayne  Elec.  Wks,,  Inc. 
General  Electric  Co. 
Mott  A  Company,  J.  E. 
Sprague  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Westlnghouee  Elec.AMfg.Co. 

Correspondence  Schools. 

American  School  of  Corresp. 
Electrical  Engineer  Inst. 
Int.  CorresDond.  Schools. 

Cross- Arm  BraccM,  Etc. 

Anderson  A  Sons,  W.  H. 

Cross-Amis,     Pins     and 

Brackets. 

Berthold  A  Jennings. 
Central  Electric  Co. 
Central  Manufacturing  Co. 
Leavltt,  R.  H. 
Standard  Pole  A  Tie  Co. 
Western  Elect.  Supply  Co. 
Western  Electric  Company. 

Cnt-Onts  and  Switches. 

Bossert  Elec.  Const.  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co, 
General  Inc.  Arc  Light  Co, 
Pass  A  Seymour. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Cuts. 

Franklin  Eng.  &  Electro.  Co. 
Dynamos  and  Motors. 

Hullock  Elec.  Mfg.  Co. 
Central  Electric  Co. 
Crocker-Wheeler  C'-. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Gregory  Electric  Co. 
Hoban  Elec.  Mfg.  Co. 
Parsell  A  Weed. 
Reliance  Electric  Company. 
Schureman  A  Hayden. 
Sprague  Electric  Co. 
Sturtevant  Co.,  B.  F. 
Triumph  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  EL  A  Mfg.  Co, 

Electric  HeatinK  Appl. 

American  Elec,  Healer  Co. 
simplex  Electrical  Co. 

Electric  Railways. 

Crocker-Wheeler  Company. 
General  Electric  Co. 
Sprague  Electric  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Electric  Si^niS' 

Federal  Electric  Company. 

Electrical  and   Mechan- 
ical Engrineers. 

Badt  &  Co..  F.  B, 
Blsseli.  G.  W. 
Flora.  E.  E. 
Humphrey,  Henry  H. 
Mott  A  Company.  J.  E. 
Sargent  &  Lundy, 
Schott.  W,  H. 

Electrical  Instruments. 

Badt  A  Co.,  F.  B. 
Bunnell  Telegrap.  A  Elec.Co. 
Central  Electric  Co, 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks..  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Illinois  Electric  Specialty  Co, 
Machado  A  Roller. 
Pignolet.  L,  M. 
Stanley  Instrument  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co, 
Westlnghouse  El,  &  Mfg.  Co, 
Weston  Electrical  Inat.  Co, 
WUlyoung,  Elmer  G. 


Electro- Platins  Mach*y. 

BeslT  A  Co..  Chas.  H. 
Crocker-Wheeler  Company. 
General  Electric  Co. 

Elevators- Conveyors. 

Jeffrey  Mfg.  Co. 
En^rines,  Gas. 

Lowell  Model  Co. 
Parsell  A  Weed. 

En^nes,  Steam. 

Bayley  &  Sons  Co.,  W. 
Sturtevant  Co.,  B.  F. 
Whitehead  Company,  W.  W. 

Exh*8t  steam  Apparatus. 

American  District  Steam  Co. 

Fan  Outfits. 

Central  Electric  Co. 
Crocker-Wheeler  Company. 
Dlehl  Manufacturing  Co. 
Edison  Mfg.  Co.     ■ 
General  Electric  Co. 
General  Inc.  Arc  Light  Co, 
St.  Louis  Elec.  Supply  Co. 
Sprague  Electric  Co. 
Sturtevant  Co.,  B.  F. 
Western  Electric  Co. 
Western  Elect,  Supply  Co. 
Westlnghouse  El,  A  Mfg.  Co. 

Fibre. 

Kartavert  Mfg.  Co. 
Vulcanized  Fibre  Co. 

Files. 

Barnett  Co..  G.  A  H. 

Fire  Alarni  Equipments. 

Bunnell  Telegrap.  A  Elec.Co. 

Fire  Extinffuishers. 

Monarch  Fire  Appliance  Co. 

Fixtures*  €>as  and  Elec. 

Beardslee  Chandelier  Mfg.Co 

Flashers. 

Reynolds  Electric  Company. 

Flexible  Shafts. 

Stow  Mfg.  Co. 

Forces. 

Sturtevant  Co.,  B.  P. 

Fuses  and  Fuse  "Wire. 

Central  Electric  Co. 
Chicago  Fuse  Wire  A  Mfg.Co. 
D.  A  W.  Fuse  Company. 
Electric  Appliance  Co. 
Vomacka  &  Mazanek. 
Western  Elect.  Supply  Co. 
Western  Electric  Company. 

Oears. 

Besly  A  Co.,  Chas.  H. 

General  Elec.  Supplies. 

Bunnell  Telegraph.  AElec. Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 


Manhattan  Elec.  Supply  Co. 
St.  Louis  Elec.  Supply  Co, 
Standard  Electric  Company. 


Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Glass  YTool. 

Glass  Wool  Mfg.  Company. 
Globes     and     Electrical 

Glassware. 

Century  Glass  Co. 

Phoenix  Glass  Co. 

Western  Elect.  Supply  Co. 
Graphite  Specialties. 

BeSly  A  Co.,  Cbas.  H. 

Dl-Kon  Crucible  Co.,  Jos. 

Holmes  Plbre-Graphlte  Co. 

Heating     and    Ventilat- 
ing Apparatus. 

Sturtevant  Co.,  B.  F. 
Holders,  Inc.  Lamps. 

Incandesent    Electric    Light 
Manipulator  Co. 
Inspection  A  Insurance. 

Hartford    Steam    Boiler    In- 
spection A  Insurance  Co. 
Institutes. 

Pratt  Institute. 

Rose  Polytechnic  institute, 

Worcester  Polytechnic  Inst. 
Insulators  and  Insulat- 
ing Materials. 

Akron  Smoking  Pipe  Co. 

Bunnell  Telegrap.  AElec.  Co, 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electrical  Appliance  Co. 

General  Inc.  Arc  Light  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 


Kartavert  Mfg.  Co. 
Mica  Insulator  Co. 
Munsell  A  Co.,  Eugene, 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
Okonlte  Co.,  The. 
Phillips  Insulated  Wire  Co. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co, 
Standard  Varnish  Works. 
Sterling  Varnish  Co, 
Vulcanized  Fibre  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Insulated  Wires  and  Ca- 
bles—Mafuet  W^ires. 

American   Electrical   Works. 
American  Steel  A  Wire  Co. 
Bunnell  Telegrap.  A  Elec.Co. 
Central  Electric  Co. 
Chicago  Insulated  Wlra  Co. 
Crescent  Ins.  Wire  ACbl.  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Hazard  Manufacturing  Co. 
Indiana  Rub.  A  Ins.  Wire  Co. 
India  Rubber  A  Gutta  Percha 

Insulating  Co. 
Kellogg  Switch.  A  Sup.  Co. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
Okonlte  Co.,  The. 
Phillips,  Eugene  P. 
Phillips  Insulated  Wire  Co. 
Roebling's  Sons  Co.  J.  A. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Western  Elec.  Supply  Co. 
Western  Electric  Company. 

Junction  Boxes, 

Bossert  Elect.  Const.  Co. 
General  Inc.  Arc  Light  Co. 

liamps.  Arc. 

Adams- Bagnall  Elec.  Co. 
Central  Electric  Co. 
Ft.  WayntElec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Lt.  Co. 
Gregory  Electric  Co. 
Western  Electric  Co. 
Western  Elec,  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co, 

liamps.  Incandescent. 

Central  Electric  Co. 
Chicago  Edison  Co. 
Colorado  Lamp  Co. 
Edison  Decorative  A  Minia- 
ture Lamp  Dept 
Electric  Appliance  Co. 
General  Electric  Co, 
General  Inc.  Arc  Light  Co. 
General  Inc.  Lamp  Co. 
Sawyer-Man  Elec.  Co, 
Shelby  Electric  Co, 
Western  Electric  Co. 
Western  Elec.  Supply  Co, 
Westlnghouse  El.  A  Mfg.  Co. 

liamps.  Inc.,  Adjusters. 

Inc.  El.  Lt.  Manipulator  Co. 

I^amps,      Incandescent— 
Replacers  A  Cleaners. 

Inc.  El.  Lt.   Manipulator  Co. 

liiffh  tnins  Arre  s  ters. 

American  Elec.  Fuse  Co. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks,  Inc, 
General  Electric  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Ijinemen's  Climbers. 

Anderson  A  Sons,  W.  H. 
Klein  A  Son,  Matnlas. 

Ma^^et  Wires. 

(See  Insulated  Wires.) 

Mechanical  Desiener. 

Flora,  E.  E. 

Mechanical  I>raft. 

Sturtevant  Co.,  B.  F. 

Meters. 

Diamond  Meter  Co. 

Ft.  Wayne  Elec,  Wks..  Inc. 

General  Inc.  Arc  Light  Co, 

Mica. 

Munsell  A  Co.,  Eugene. 

Mining  Apparatus,  Elec. 

Crocker-Wneeler  Company. 
General  Electric  Co. 
Jeffrey  Mfg.  Co. 
Westlnghouse  El.  &  Mfg.  Co. 

Motors.  (See   Dynamos    and 
Motors). 


Nippers  and  Pliers, 

Klein  &  Son,  Mathlas. 
Pacldng:. 

Besly  A  Co.,  Chas.  H. 
Patent  Attorneys. 

Johnston,  Thomas  J. 
Phosphor  Bronze. 

Besly  A  Co.,  Chas.  H. 
Phosphor  BronzeSm.Co.,Ltd. 
Platinum    Bought     and 
Sold. 

Baker  A  Company. 
Qt.West.Sm.and  Refining  Co. 
Poles  and  Ties. 

Beldler  A  Co.,  Francis. 
Berthold  A  Jennings. 
Carney  Brothers  Company. 
Fowler,  John  H, 
Fulmer  Lumber  Co.,  D.  M. 
Holcomb-  Lobb  Co. 
Hopkins  A  Co.,  A,  P. 
Lindsley  Bros.  Co. 
Maltby  Lumber  Co. 
Meredith  Cedar  Co.,  J.  P. 
Morse  Cedar  Co. 
NaugleTieCo.,E,  E. 
Perrizo  A  Sons. 
Pttt.jburg  A  L.  S.  Iron  Co. 
Porter  Cedar  Company. 
Standard  Pole  A  Tie  Co. 
Sterling  A  Son,  W-  C. 
Torrey  Cedar  Co. 
Valentine-Clark  Co..  The. 
Worcester  Co.,  C.  H. 
Polish  (Metal). 
Hoffman,  G.  W. 

Porcelain. 

Akron  Smoking  Pipe  Co. 

Power  Transmission 
Machinery. 

Jeffrey  Mfg.  Co. 
Smith  Co.,  8,  Morgan. 
Stilwell-Bierce  Smith- Vaile. 

Pulleys. 

smith  Co.,  S.  Morgan. 
Stllwell-Blerce  Smith- Valle. 

Pnlley  Covering. 

Eclipse  Pulley  Covering  Co. 

Rail  Bonds. 

American  steel  &  Wire  Co. 
Badt  A  Co.,  F.  B. 

Rail  Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 

Refiners. 

■Gt.West.Sm.and  Refining  Co. 

Reflectors. 

Amer.  Reflt.  A  Lighting  Co. 

Re-Winding-Repairs. 

Chicago  Edison  Co. 
Gregory  Electric  Co. 
111.  Elec'l  Mfg.  Co. 
Schureman  A  Hayden. 

Rheostats. 

Badt  A  Co..  F.  B. 
Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 
Gen'l  Inc.  Arc  Lt.  Co. 
Westlnghouse  El.  &  Mfg.  Co. 

Rosettes. 

Pass  A  Seymour. 

Second-Hand  Mach'y. 

Gregory  Electric  Co. 
Illinois  Maintenance  Co. 
Matthews  &  Bro..  W.  N, 
Rose  Electric  Company. 
Schoonmaker  Co.,  A.  G. 
Scnureman  &  Hayden. 
Walsh's  Sons  A  Co. 
Whitehead  Company,  W.   W. 
Wickes  Bros, 

Shades. 

Amer.  Reflt.  A  Lighting  Co. 

Speaking  Tubes. 

Central  Electric  Co. 
Edwards  A  Company. 
Electric  Appliance  Co 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Speed  Indicators. 

Besly  A  Co.,  Chas.  H. 

Queen  A  Co. 

Weston  Electrical  Inst,  Co. 

Springs. 

AmerVcan  Steel  A  Wire  Co. 

Steel  Boxes. 

Bossert  Elec.  Const.  Co. 


Storage  Batteries. 

American  Battery  Co, 
Electric  Storage  Battery  Co. 

Tapes,  Insulating. 

American  Electrical  Works. 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
Electric  Appliance  Co. 
New  York  Insulated  WlreCo, 
Okonlte  Co.,  The. 
Simplex  Electrical  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Telegraphic  Supplies. 

Bunnell  Telegraph.  AElec.Co. 

Telephones,     Telephone 
Material    and   Sviltch- 

boards. 

Acme  Pay  Station  Co. 
American  El.  Telephone  Co. 
Bunnell  Telegraph.  AElec.Co, 
Central  Electric  Co. 
Central  Tele.  A  Elec,  Co. 
Chicago  Pay  Station  Co, 
Con,  Henry  A. 

Columbia  Telephone  Mfg.  Co. 
Continental  Tel.  Const,  Co. 
Ericsson  Telephone  Co. 
Eureka  Electric  Company. 
International  Tel.  Mig.  Co. 
Kellogg  Switchb.  A  Sup.  Co. 
Kokomo  Tel.  A  El.  Mfg.  Co. 
Metropolitan  Tel.  A  Elec.  Co. 
Moon  Mfg.  Co.,  The. 
R.  I.  Telephone  A  Elec.  Co. 
St.  Louid  Elec.  Supply  Co. 
Spencer  Electrical  Co. 
Sterling  Electric  Co. 
Stromberg-Carlson  Tel.M.  Co. 
Telephone  Co.  of  Amer., The. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Telephone  Service. 

Chicago  Telephone  Co. 

Tools. 

Anderson  A  Sons,  W.  H. 
Dlcke  Tool  Company. 
Klein  A  Son,  Mathlas. 
Norton  Tool  Company,  The. 

Transformers. 

Central  Electric  Company. 
Crocker-Wheeler  Company, 
Ft.  Wayne  Elec.  Works,  Inc. 
General  Electric  Co. 
Gregory  Electric  Co. 
Moloney  Electric  Company. 
Standard  Electric  Company, 
Vindex  Electric  Company, 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  El,  A  Mfg.  Co. 

Trucks,  Electric  Car. 

General  Electric  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Turbine  "Water  IVheels 

Leffel  ACo.,  Jas, 
Smith  Co.,  S.  Morgan. 
Stllwell-Blerce    Smlth-Valle 

Varnishes. 

Standard  Varnish  Works. 
Sterling  Varnish  Co. 

Vulcanized  Fibre. 

Vulcanized  Fibre  Co. 

Wires,  Copper. 

American  Electrical  Works. 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Hazard  Manufaciurtng  Co. 
National  India  Rubber  Co, 
Okonlte  Co.,  The. 
Phillips  Insulated  Wire  Co. 
Roebling's  Sons  Co.,  J.  A. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Western  Electric  Company. 

IVlre,  Bare. 

American  Steel  A  Wire  Co, 
Besly  A  Co.,  Chas.  H. 
Central  Electric  Co. 
Electric  Appliance  Co, 
Okonlte  Co.,  The. 
Phillips  Insulated  Wire  Co. 
Roebling's  Sons  Co,,  J.  A. 
Standard  Underground  C.  Co. 
Western  Electric  Co. 
Western  Electrical  Sup,  Co, 
X-Bay  Outfits. 
WUlyoung,  Elmer  G. 
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THE   WHITNEY 
TESTIIMC  SET 

here  illusfiiteci  contains  one  of  ihe  most 
sensitive  D'Arsonval  galvanometers  rande 
and  Its  resistance  coils  are  guaranteed  ad- 
justed to  5  of  1  per  cent.  The  range  is 
.01  ohm  to  5  megohms.  We  make  one  of 
ymallf  r  capaciry  at  a  .still  lower  price. 
Write   for  details  iind  lii-counts. 

MACHADO  &   ROLLER 

203  BROADWAY,        NEW  YORK.  N.  V. 

General  Agents  of  \VbHney  Electrical 
Instrnment  Co. 


List  Price  S38.00. 


^^fjfj^^^  »  »  »  »  »»»»»»4^»»»AM^»»»»-»»»»A^»»»»»J^»»»»»»»»»»A^»»»*» 


CARGENT  &  LUNDY, 

Engineers, 

1000.  46  E.  VAN  BUREN  ST.,  CHICAGO. 
FREDERICK  SARGENT.  A.  D.  LUHDV 


Henry  H.  Humphrey, 

CoDSulting,  Electrical  and 
Mecbaoical  Engineer. 
Central  Lighting  Stations 
Electric  Power  Transmission. 
Suite  T305.  Chemical   BIdg. ,  St.  Louis. 


TEST    IMSTBUaiENTS. 

Portable  Sets  for  Resistance,  Faults, 

Etc. 

Portable  Sets  for  Insolation  and 
Capacity. 

Galvanometers,  Bridges,  Condens- 
ers, Photometers,  Etc,  Etc. 

II  Catalogues  in  print,  4c  in  stamps. 

ELMER  G.  WILLY0UN6, 97-99  Frankfort 

NEW    YOKK,    K.    Y. 


X-BA'T  APFABATFS. 

Coils  and  X-Ray  Machines  for  Bat- 
tery and  Power  Circuits — Direct 
or  Alternating  —  Permanent  or 
Portable — 4  inches  to  18  inches. 

We  control  patents  and  are  so)e 
makers  of  the 

Caldwell  Liquid  Interrupter. 

Cunningham  Mercury  Jet  Interrupter. 

Caldwell  Stereoscopic  Fluoroscope. 

St., 


Send  for  Catalogue  ?^o.  507 
10c  in  stamps. 


CLASS   WOOL 


FOR  STORAGE  BATTERIES   AND   LABORATORY 

WORK,  FILTRATION  PURPOSES.  ETC. 
$2  alb.    Discount  furnished  on  application. 

CLASS  WOOL  MFC.  CO., 

207  W.   Midlson   SI.,  CHICAGO. 


Long  Distance  Phone  Central  2448. 

W.   H.   SCHOTT, 

ENGINEER  AND  CONTRACTOR, 

Specialties:  1220-21  Marquette  Building, 

Central  Station  Heating  Plants, 

Water  Works  Steam  Plants, 

Electric  Light,  Gas  and 

Street  Railway  Plants.  CHICAGO. 


ASTAilLIBMKD  1875. 

COMBINATION  OF 

Stow  Flexible  Shaft 

AND 

MULTI-SPEED  MOTOR. 

Practically  dust  and  water  proof.  For  PortaUt 
DrllllnE,  Tapping.  Reaming,  Emery  Grindlos,  etc. 
Write  for  Catalogue  and  Prices. 

STOW  MFG.  CO.,  Binghamton,  N.  Y. 

Genu  European  Af2;eDtE,  Selle,  SonDcathal  ft  C*^ 

66  Queen  Victoria  Street,  Lodood,  England. 


What's  the  Matter 
with  Your  Business? 

Perhaps  you  haven't  a 

Telephone 

A  telephone  is  a  stimulus  to  business 
success — it  reaches  everywhere. 


Business  or  Residence. 

CHICAGO  TELEPHONE  CO., 
203  Waslungton  Street. 


FAN  MOTORS 

STANDARD    CEILING    FANS 
ZERO  DESK  AND  BRACKET  FANS 


Superior    Construction. 


Noiseless    Operation. 


Sole  Western    Agents  for  Tuerk  A.  C.   Ceiling  Fans. 

OUR     ILLUSTRATED     CATALOGUE     OF 
1902    FAN    MOTORS   SENT  ON    REQUEST. 

Western  Electric  Company 

CHICAGO.     SAINT  LOUIS.     PHILADELPHIA.     NEW  YORK. 
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CONFIDENTIAL 


If  you  are  on  the  market  for 
Arc  Lamps,  write  us  for  confi- 
dential  prices    on   any    style  of 

ADAMS-BAGNALL 
ENCLOSED  ARC  LAMPS. 

We  are  going  to  make  a  run 
on  these  for  a  short  time  and 
can  make  prices  that  will  in- 
terest you. 


WESCO 


WESTERN  ELECTRICAL  SUPPLY  CO., 

ST.  LOUIS,  U.  S.  A. 

P.  S. — Electrical  lamps  or  electrical  plants — Wesco. 
P.    P.    S. — Ask   for    catalogue    on    anything    elec- 
trical— Wesco. 


V 
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THE  ADAMS- BAGNALL  ELECTRIC  CO. 


A.  B.  ENCLOSED  ARC  LAMPS, 


Inside  and  Out, 
Electrically  and 
Mechanically,  the 
best  lamp  on 
the  market. 
It's  good  to  look 
at  and  built  to 
stand  the  most 
severe  service. 
Never  has  been 
beaten  in  a 
competitive  test. 


Their 

Efficiency  and 

Regulation  are 

Perfect. 

Easiest  lamp  to 

trim  made. 

Made  in 

weatherproof 

solid  copper  or 

pressed  steel 

cases. 


OVER  90,000  IN  USE. 


THE  ADAMS-BAGNALL  ELECTRIC  CO. 


CHICAGO  OFFICE: 

J.  C.  POMEROY, 
No.  309   Dearborn  Street. 


Cleveland,  Ohio,  U.S.A. 


NEW  YORK  OFFICE: 
C.  A.  THOMSON, 

No.  136  Liberty  Street. 
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tbcTarloiis  substitutes  for  rubber 
are  useful  for  almost  cverytbln^ 
etcepi  tho.-io  jturposi^s  for  whicb 

rubber  Is  Kencrolly  used 

only  Ihc  tlucst  grade  of 
parv'  Para  rubber  Is  used 
In  tbc  initulatlon  of 
Paranltc*  wires  and  cables 

you  are  not  experlnionttoti 

when  you  ust-  I'aranlte 

tbe  iradoam)  the  world  knows  what  It  t 


ELECTRIC  APPLIANCE    COMPANY,    CHICAGO,    ELECTRICAL    SUPPLIES, 
WIRE        MERCHANTS      AND      SELLING     AGENTS     PARANITE      RUBBER- 
COVERED  WIRES. 


X=RAY  TUBES 

GE  Type 

are  Self  Adjusting.  They  glow  as  steady  as 
a  lamp.  Users  of  Crookes  Tubes  appreci- 
ate this. 

Miniature  Incandescent  Lamfs 
and  Sockets, 

Dezvar  Bulbs  for  Liquid  Air. 
Write  for  Price  List  No.  5088. 


EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

General  Electric  Compaay,  Harrison,  N.  J. 


MICANITE  CLOTH 


HIGH  INSULATOR  FOR  ARMATURES,  ETC, 
NON-ABSORPTIVE.  FLEXIBLE  and  STRONG. 

MICA  INSULATOR  CO. 


ORIGINATORS. 


CHICAGO. 


NEW  YORK. 


VOLT-AMMETERS, 

POCKET  SIZE. 

J  For  Testing  Batteries  and  Battery 
Circuits,  LocatlDE  Faults,  Grounda. 
I    >*'"■  ^etc 

\^  j^,         RELIABLE.       ACCURATK. 
■-• — ^  ■'         Send  for  Circular. 

L.  M.  PICNOLET. 
Tg-80  Cortlandt  gt.. NEW  YORK,  K.  T- 

r.  ■.  BAOT.  I.     .rt     '.^.LilS 

F.  B.  BADT  &.  CO. 

CONSULTING   ENGINEERS    AND    EXPERTS, 
IS04  Monadnock  Blocl<, 


CHICAGO. 


Electric  Heating  Apparatus. 

SENt  FOR  e4-P«GE  CATALOGUE. 

"UNIT"  ENAMELED  RHEOSTATS 

The  Simplex  Electrical  Co., 
Oambrldgeport,    Mass. 

CHICAOO,    Monadnock    Block. 


Gale's  Commutator 
Compound. 


The  Only  Articla  That  Will  Prevent  Sparking. 
Will  keep  the  Commutator  In  good  condition  in4  prevent  euttlng.    Absolutely  will  not  gum  the  brashes. 
SOc  per  stick.   aS.OO  per  dozen     SendSUc.  for  trial  stick. 

FOR  SAtE  BY  ALL  SUPPLY  HOUSES  OR 


K.  Mclennan  &  CO., »«..  1.0 


(Sole  jnanafftctnrers. 
WaablnKton  (Street,      • 


CHICAGO. 


Bug-Proof  Bell.  %'?!" 

OSmplG,   0-in       Eliame'led,%6c. 

By  mail,  prepaid.     Mad*",   in  >Izes 

'2to8-incli.  Dealers  send  for  prices. 

We  also   make   Inventors'  Models  and 

Special  Electrical  Devices. 

W'riiu  us  fur  prices. 

SPIES    ELECTRIC  CO., 

87-89  W.  Van  Buren  Street.  Chicago.  III. 


AMERICAN"  K" 

ARE  THE  BEST.    Send  for  descriptive  Circular. 

Absolutely  Non-Infringing. 
Protection  Guaranteed. 

AIMERICAN  BATTERY  CO.,. 

csT'o  isa9.        171  S.  Clinton  St.,  Chicago,  111,' 


"YOU  PRESS  THE  BUTTON, 


THE  OHMMETER 

DOES  THE  REST." 

You  can  find  your  circuit  troubles  in  a  moment 
with  our  direct  readinii  ohmmeter.  Ask  your 
lupply  houbefor  ii,  or  write  for  information  to 

ILINOIS  ELECTRIC  SPECIALTY  COMP'Y, 

TACOIWA  BfLnOMC.  CHICAGO. 


......._.». -      Crimshaw.  Raven  White  Core.  Raven  Black  Core. 

ALL  OUR  WIRI8  P»"  Inspection  and  carry  111*  aliove  TRADE-MARKS  on  our  taga    Wo  also  manufacture  CrJmshaw  «nd  Competition  Tapes  and  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 

BRANCHES:]. ,,«',=^*«„<V.  5.. 


MAIN  OFFICE: 
iJ-17  Cortl.ndt  St..  New  Vark. 


BOSTON: 
7  0tl5  St. 


SAN  FRANCISCO. 
33  Second  St. 


BARE    COPPER  WIRE. 

RUBBER    COVERED    WIRE. 

WEATHERPROOF    WIRE. 

MAGNET    WIRE.  LAMP    CORD. 


RDEBLING 


POWER  CABLES. 
TELEPHONE  CABLES.  OFFICE  WIRI. 

JOHN  A.  ROEBLING'S  SONS  GO. 


NEW  YORK. 
CHICAGO. 


TRENTON,  N.  J.  ^"^"^^ 


SAN  FRANCISCO. 


COMPLETE  STOCK  ALWAYS  ON  HAND. 


FOR  ALL 
TYPES  OF 
LAMPS. 


OPEN  AND  ENCLOSED  OUTER  AND  INNER  ARC  GLOBES  AND  SHADES. 

WRITE    US. 

THE  CENTURY  GLASS  CO.,  BELLAIRE,  OHIO. 
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FRANK  ft.  PHILLPIS,  PncsiDtffT. 
C.  H.  WAGENSCILiTfiCASUPiEH. 


CUGCNE  r.  PHILLIPS. 

General  Manaqcr. 


C.  ROWLAND  PHILLIPS,  Vicc-PflCS. 
•  .  R.  RCHillGTON,  JR.,  SCO. 


AMERICAN  ELECTRICAL  WORKS, 

•  ■      ■      ■  PROTIDENCE,  B.  I.  ' 

BAREAND  INSULATED  ELECTRICWIRE, 

ELECTRIC  LICHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  «ND  UNDERGROUND  USE. 

New  Yobk  Store,  W.  J.  Watson.  26  Cortlandt  St. 
Chicago  Store.  F.  E.  Donohoe.  82  Lake  St. 

Montreal  Branch."  Eugene  F.  Phillips'  Electrical  Works. 

MAIN  OFFICES  AND  FACTORIES.  PHILLIPSBALE.  R.  I. 


Electrical 
Machinery 


six  Ynrt  with  Ginartl  Electrlo  Company. 

THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  66  Broadway,   -    NEW  YORK  CITY. 

PiteMCtutei.       PttonI  Solloltlng. 


in  vour  belting  and  journals.  WB  PUT  IT  IN  ON  60 
DAYS*  TRIAL.  "NVe  increase  the  speed  of  your  macblnes, 
thUB  increasing  your  production  and  saving  you  money. 

THE  ECLIPSE  PULLEY  COVERING  CO., 

Phone  Cenlnl  281G.  1608-1609  Ashlanlt  Blk., 

CHICAGO,   ILL. 


^9»»»l^99!^P*»»it»*»*»'Mi»ft»*S^»4t»*^t»4f******»****»***l^l^l^»^ 


RESIN    SOLDER 

IN    ANY    QUANTITIES. 

WRITE    FOR    PRICES. 

KELLOGG  SWITCHBOARD  &  SUPPLY  CO.,  229  So.  GreeR  SI. 

CHICAGO. 

BKANCH  OFFICES: 
Eastern  District,  Keystone  Telephone  Building,  Phiiadelpbia,  Pa. 
Middle  District.  Electric  Building,  Cleveland.  Ohio. 


SMALL  GENERATING  SETS  FOR 

MARINE  WORK  OR  SMALL 

ISOLATED  PLANTS. 

TV-E  MANUFACTURE 

GENERATORS  and  MOTORS 

OF  ALL  KINDS  AND  FOR  ALL  PURPOSES. 

TRIUMPH  ELECTRIC  CO., 


I  fiiif  rff 

r      If  C 


CINCINNATI,  O. 


SPECIAL 

MACHINERY 

DESIGNED. 


Do  jou  Tvlsh  special  iDacMDery  invented  or  your 
preaent  machinery  re-designed  and  made  more 
perfect— something  to  reduce  the  cos-t  of  manu- 
factore  — something  to  make  one  machine  do  the 
work  of  two  or  three  or  more  you  are  now  using 
—something  you  can  pat-ent ! 

Do  you  wish  working  drawings  of  an  electrical 
or  mechanical  device  accurately  and  eclentdfically 
made  and  on  short  notice! 

Do  you  wish  a  model  constructed  of  your  device 
by  tho  most  skilled  workmen  and  in  the  ni03i> 
scientific  manner! 

Does  your  device  or  machinery  infringe  upon 
some  other  patent  and  would  you  like  to  have  iC 
altered  or  something  different  devised  that  you  can 
feel  sure  does  not  infringe  f 

If  so,  write  me  a  letter  about  it  and  see  what  I  can 
do  for  you.  This  won't  cost  anything  and  may  do 
a  great  deal  of good. 

E.  E.  FLORA.  Mechanical  Expert  and  Designer, 
1536  Marquette  Bldg.,Chicaao. 


NATIONAL  CODE  STANDARD 

"0.  K."  Weatherproof  Wire. 
Slow-Bflrning  Weatherproof 
and  Slow-BnrnlDg  Wire. 


Prices  and  Samples  on  Application. 


Phillips  Insulated  Wire  Co., 

Office  and  Factory:  PAWTUCKET.  R.  L 


NONSENSE, 

WITH  SENSE, 

FOR  CENTS. 


"A  SIMPLE  TWIST  OF  THE  WRIST." 

A  leaning  pole? 

Why  dig  a  hole 
And  a  "dead  man  "  bury,  I  wist? 

When  a  simple  device 

Can  be  set  in  a  trice, 
Stombaugh's,  and  a  simple  twist. 

-STOMBAUGH. 

AVatch  this  space  for  change. 


The  installation  of  the 


STOMBAUGH    GUY    ANCHORS 


is  simplicity  itself. 
That  is  the  reason 
they  appeal  so 
strongly  to  those 
who  have  anything 
to  guy. 


Write  us  for 

Information,   Prices 

and  Catalogue. 


fJ,Mattli5Ws&Bro, 

603  Carleton  BIdg. 
ST.  LOUIS. 


HOW  THEY  WORK. 


The  Bossert  Electric  Construction  Co. 

MANUFACTURERS  OF 

STEEIi  OUTLET  AND  JIJNCTIOW  BOXES, 
SWITCHBOARDS,   PASTEL,    BOARDS,   STVITCHES,   ETC. 


Learn  to  Draw, 


This  book,  as  shown  ^ 
•  in  illustration,  is  ay 
self  -  instructor/ 


for  home  study  and  practice  in  the  art  of  Mc' 
chanical  Drawing  for  Engineers,Machinists, 
Electricians,  Metal  Workers  and  all  inter-/    /     Date 
ested  in  Drafting  for  shop  practice,  and 
has  been  prepared   in   plain   practical /CT 
language,  and  illustrated,  by  the  au-z^S/  xg02 

thor    of    "  Hawkins'    Educational  X'^V^  — - 

___^^^_^_^^,^^^^^^^__  Works."      The  book   is  divided  /./     Enclosed  find 
into  28  different  subjects  which  comprise  the  fundamental  prin- Xoy^^y-        n   //  f 

ciples  of  drawing,  each  heading  being  thoroughly  treated. /^::8^  Iwo  UoUarSfJor 
There  are  320  pages,  300  illustrations  and  diagrams.  The  book /O/l,,!, -i  ,/,;*_„  ^^^-^^ 
is  handsomely  bound  in  green  cloth,  gold  edges  and  titles,  A/  '^hich  ship  me  at  once 
size  7  X  1054  in.,  printed  on  fine  paper.  Upon  receipt  o^/c^ one  COfi  of  Hawkins' 
$2thebookwm  be  sent  to  any  address  prepaid,  money/ 5^  ^^'^  '"/I/  V  "^""^'"J 
returned  if  not  as  represented,  order  today;  see  order/  /  Mechanical  Drawing. 
coupon.  y  / 

$^        THEO.  AUDEL  &  CO.         ^  ^ """"■ 

Price  ^  Educational  Book  Publishers 

63  FIFTH  AVE.,    NEW  YORK 


WESTERN     ELECTRICIAN 


June  7,  1902 


WAXTED,   FOB  SALE    and 

timilar  WAKT  COt.CllN  adiertise- 
ments  {jo  words  or  less),  S'-SO  an 
insertion ;  additional  words  jc  each. 
POSITIOX  >VAXTED  adlerlise- 
ments  tjo  zrords  or  lessf.  Sf-OO  an  in 
sertion-   additional  words  ac  etch. 


POSITION     WANTED. 

I  wlUbfoiH'n  for  en^-awrnit'iu  »■*  sujterlineo- 
dent  of  eifcirlc  plant  soon.  Hiive  good  pnicll- 
cal  experience  and  will  niaku  vonr  plant  earn  a 
dividend.  Would  e.xpei'[  10  h'livx-  entire  cbiirf.'e 
in  everv  way.  Salarv.  *UX' per  month.  Address 
ItOX  57,  care  Western  Electrician.  510  Mar- 
quette lild^.,  <;h)cago. 


POSITION     WANTED 

I'o^llioii  with  llis'hting  comp:in>  ;  -1^'^  years' 
electric  railway  exjKTifncc;  want  io  learn  busi- 
ness. wllUntr  to  tegln  at  boitom  and  work  up: 
24  vears  old,  never  smoke,  obew  or  drink;  Al 
references.  Addre-^  AAKON  H.  BU8S,  212 
Oakwood  ave..  Ypsilantl,  Miob. 


WANTED. 

Linemen  and  construction  foremen  —  good 
wa^res  and  work  llie  vear  round.  Addrej^s  OTTO 
WHTTSTEIN.  .TR..  Telephone  Coutracior.  La 
Porte  City.  Iowa. 

WANTED. 

Two  or  three  men  to  operate  electric  cranes. 
Address  C.  A.  BARXEY.  care  of  the  Western 
Tube  Company,  Kewanee,  111. 


WANTED. 


First-class,  experienced  mechanical  draftsmen 
wanted  at  once,  some  of  them  acquainted  with 
electrical  work;  those  with  shop  experience 
preferred.  Apply  hv  letter  to  Chief  Draftsman, 
P.  O.  BOX  911,  Pittsburg.  Pa.,  stating  ex- 
perience in  full  and  givlnp  references. 


WANTED. 


Experienced  electrical  mecbanlcs  for  shop 
work  on  armatures,  controllers,  etc.  Address 
BOX  68.  care  Western  Electrician,  510  Mar- 
quette Bldg..  Chicairo. 


WANTED. 


Good,  all  around  telephone  man  to  shoot 
trouble  in  lines,  instruments  and  swUchboard. 
Onlv  esnerlenced  men  need  apply.  Steady 
work  at  S65  per  month.  MUTCAL  TKLF,- 
PHONE  CO..    Deg  Moines.  la. 


MOTORS  WANTED. 

000   Volt   Motora,  from   two   to    fifteen 
horse  power. 

ROSE  ELECTRIC  CO.,  St.  Louis,  Mo. 

INSTRUMENTS  WANTED. 

Volt  meters  and  ammeters  of  reliable  manu- 
facture,    ROSE    ELECTRIC  CO..  St.  Louis,  Mo. 


Bound  Volumes 


Western  [lectrician 

FOB  SALE. 

From  Vol.  1  to  Date. 

ADDRESS 

ELECTRICIAN  PUBLISHING  CO., 

610  Marquette  Bulldlog,  CHICAGO 


ill 


regory: 

ELECTRIC  cof 

J-J-eZ  5.CLINTON  ST.  CHICAGO 

All  dynamos,  motors,  meters  and  lran=;formers 
listed  by  this  company  are  al  tbelr  warehouses 
ready  for  Immediate  delivery. 
.      „  FOR  SALE. 

1—120  K.  W.  WcstiriBhoiibe  -  250voUM.  r. 
1—125  K.  \V.  Tliompaon-Ryan  -  2.^0  volt  M.  1*. 
1-  62  K.  W.  T.-H.  250  volt  self-oiler. 

1—  55  K.  W.  Fuller  ....  -  250  volt  M.  P. 
1—100  K.  W.  General  Electric       600  volt  M.  I'. 

2—  90  K.  W.  General  Electric  -  500  volt  M.  r. 
1-  62K.  \V.  T.-M.  Dfl2  -  -  500  volt  M.  I'. 
1—100  K.  \S.  General  Electric  -  125  volt  .M.  P. 
1—100  K.  W.  Triumph  -  -  -  125  volt  M.  P. 
1—  80  K.  W.  Keystone  -  -  -  125  volt  M.  P. 
1—  65  K.  \V.  Jantz  ,^  Lelsl    -       125  volt  M.  P. 

I.,arge  stock  of  alternators. 
Send  for  monthly  bargain  sheet  with  complete 
list  and  net  prlce-s  of  machines.    All  apparatus 
fully  guaranteed. 


FOR   SALE. 

LlehtiDg  plant  in  Mlsfourl  town  of  2,500 
Inhabitants.  Direct  current;  ilai  rate.  80  cents 
per  light.  Nice  bulldlnK.  lu-vear  city  contract, 
receipts  S300.00.    Price  $7,000.00. 

ROSE  ELECTRIC  CO., 

St.  Louis.  Mo. 


FOR    SALE. 

One  hundred  ions  soft  sheet  steel  for  small 
armatures,  at  a  bargain.  WALSH'S  SONS  A  CO.. 
261  Washington  St.,  Newark,  N.  J. 


FOR  SALE. 

Direct-connected  ouint  for  Immediate  ship- 
ment. One  {'^xVl  Ideal  tandem  compound 
engine,  rtited  with  75  Iv.  W.  Hullock  22n  volt 
direct  current  generator.  New— used  only  for 
exhibition  purposes.  Also  belted  simple  ideal 
engines  for  quick  shipment. 

A.  L.  IDE  \  SON. 

Springfield.  III. 


GARS  FOR  SALE 


Pittsburg  Railways  Comjiany, 

cliaDglng  Its  equipment, 

offers 

20    DOUBLE 
TRUCKCARS 

Length  of  body,  22  feet. 

Track  gauge,  5  feet  2^  Inches. 

Westlngbouse  No.  3  Motors. 


They'll  Go  Cheap.      Want  Them  1 


Call  or  write  quickly. 

JOHN    MURPHY,  General   Supt. 
Pittsburg,  Pa. 


WE  BUY  OLD  BELTS 

OR  SCRAPS,  ANY  SIZB  OR 
CONDITION. 

WE  CLEAN,  REPAIR  AND  RENEW 

OLD  BELTS. 
LEATHER  PRESERVER  AIFQ.  CORP. 

27  W.  MONROE  ST..  CHICAGO. 


F-OR 

Engine  38x72  Inches,  George  IT.  Corliss. 
Engine  30x72  inches,  George  H.  Corliss. 
Engine  ;iOx60  Inches.  Hamilton  Corliss. 
Engine  28x60  Inches,  (pair)  Harris  Corliss. 
Engine  24x42  inches,  Cooper  Corliss. 
Engine  23x60  inches.  George  H.  Corliss. 
Engine  20x48  Inches,  Watts-Campbell  Corliss. 
Engine  16x38  inches,  Watts-Campbell  Corliss. 
Condenser  16x20x24  inches,  Deane  single. 
Condenser  9x12x10  inch.,  Worthin^ton  duplex. 
Pump  20x6x24  inches,  WUson-Snyder  duplex. 
Pump  12x8x12  inches,  Smith- Vaile  duplex. 
Pump  20x7x18  inches.  Hlake  single  cylinder. 
Pump  16xlOHx  18  inch.,Hughes  single  cylinder. 
Accumulator,  hydraulic,  IB-lnch  plunger. 
Compressor,air,10xl2xl4  in..  Hall  No.  5  duplex. 
Send  for  complete  monthly  stock  list. 
WICKES  BROS.,  Saginaw  Mich. 
95-97  Liberty  Street,         1214  Marquette  Bldg., 

NEW  TOHK  CITT.  CHICAGO,   ILL. 

45th  St.  and  A.  V.  R.  R.,  Pittsburg,  Pa. 


ELECTRICAL  BOOKS. 

A.II    tClrtds. 

ELECTRICIAN  PUBLISHING  COMPANY, 
Salte  5tO  Haranette,  CHICAGO. 


SECOND-HAND 

Dynamos  and  Mofort. 

We  invite  correspondence 

with  those  wishing  to 

buy  or  sell. 


SCHUREMAN  &  HAYDEN. 

140  S.  Clinton  St..  Chlcaio. 


FOR  SALE. 


Electric  Light  and  Steam  Healing  Plant  in 
thriving  town  of  2,500  people;  10-year  contract 
with  cliy  at  $1,900  per  year,  with  nine  years  to 
run.  One  hundred  patrons  with  1,900  incan- 
descent lights;  fl;vel, 200  C.  P  arc  and  89.32  C.  P. 
incandeseents  onatreets,  90,000  feetof  wireoo 
streets,  41.t  poles,  75  meters,  45  transformers. 
Plant  is  modern  and  new.  two  dynamos,  two 
engines,  two  hollers  and  as  complete  as  can  be 
made  In  new  Isolated  building.  Has  steam 
vacuum  healing  system  using  exhaust  steam,  13 
patrons,  including  hotel.and  using  less  than  one- 
quarter  of  the  exhaust  steam,  and  balance  of 
business  district  anxious  for  extenslonof  system 
to  their  places.  All  light  patrons  on  meter  basis, 
16  cents  per  1.000  watts.  Will  sell  on  easy 
terms.  Further  Information  cheerfuliv  given  by 
callint.'  upon  or  addressing  STEWARD  BROTH- 
ERS, Piano,  111. 


THE  WORCESTER. 
Polytechnic  INSTITUTE 

EDMLND  A.  ENOLER.  Ph.D.,LL.D.,  President . 
Coursew  of  study  In  Mechanical.  Civil.  Electrical  En 
oiNKERiSG,  Chemistry.  AND  QexeralSciesce.  Exten  *  Iv 
laboratories  in  enclneeriiKT.  Electricity,  Piiyslcs,  Gen- 
eral and  Industrial  Chemiatrs'-  Special  facilities  In  Steam 
and  HydrauMcy.  Catalop:ue  showing  positions  filled  by 
^radiiatets   maileu  kuee.    Addres* 

J   K.  MARSHALL.  Registrar.  Worcester,  Mass. 


ROSE  POLYTECHNIC  INSTITUTE 

A  College  of  Enjrlneerinp.  Meotianlcal.  Electrical,  Civil 
EnRfneertng;  Ctiemlcal  Courses;  Architecture.  Exten- 
sive shops.  Modornly  equipped  laboratories  tn  aU  de- 
partments. Fxpenseslow  20thyear  Forcatulog.addresa 
C.  L.  MEES,  President,  Terre  Haute.  Ind 


Electrical  Alaclilnery 
Bonelit,  Sold  and       | 

Exchanged.  | 


Switchboards 
Built  to  meet 

ISpeclflcaiions. 


of  Electric  Light  and  Power  Apparatus 
of  Any  Description. 


HiiiUrois 


GliECTRICAIi 

PEORIA,  ILL. 


MFG.    CO. 


Loif'est  Prices. 


Bids  for 
Electric  Lighting 

Sealed  bids  will  be  received  by  the  City 
of  Taylorville,  Illinois,  for  the  furnishing 
of  public,  commercial  and  private  elec- 
tric lighting  to  the  City  of  Taylorville 
and  its  inhabitants.  Bids  will  be  received 
at  the  City  Attorney's  office  until  six  p.  m., 
July  I,  1902.  Complete  copy  of  specifica- 
tions governing  bids  or  proposals,  the 
granting  of  the  franchise  and  making  the 
contract  will  be  mailed  on  request  by  the 
Secretary  of  the  Electric  Light  Committee. 
Propositions  for  a  contract  for  2,000  C.  P. 
Standard  Arc  lights;  also  for  2,000  C.  P. 
Standard  Arc  lights  and  Incandescent  Arc 
lights  mixed;  also  for  2,000  C.  P.  Standard 
Arc  lights  or  Incandescent  Arc  lights,  and 
any  light  of  60  or  more  C.  P.  mixed,  for 
street  lighting,  and  incandeseents  for  com- 
mercial purposes,  for  terms  of  each  of  the 
following:  i,  3,  5,  10,  or  15  year  periods, 
will  be  considered.  The  city  and  its  in- 
habitants need  from  80  to  100  Arc  and 
about  4.000  Incandescent  lamps. 

It  is  the  intention  to  let  the  contract  to 
the  lowest  responsible  bidder,  but  the  city 
reserves  the  right  to  reject  any  or  all  bids. 

LEROY  ANDERSON,  City  Attorney, 

Secretary  Electric  Llgbt  Committee. 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

SEND  FOR  CIRCULAR  AND  PRICES. 

THE  LECLANCHE  BATTERY  CO., 

111  to  117  East  131st  St..  N.  Y. 


ETERIORATE.    ESTABLtSMED    IG  YEARS.  SDLD    BY  AGENTS    AND    DE 

U.S. METAL   POLISH 


G.EO.W.  hoFFMAN 


OLISHES  ALL  METALS.   Bpfl^cncr.   Nr-YoB 


.   295.  E. Washington  St.  IHOIAHAPDLIS.IHD 


CORLISS    ENGINES 


REBUILT  AND   READY. 


34x60  Geo.  H.  Corliss, 
28x60  Lane  &  Bodley  Corliss, 
20x48  Harris  Corliss 
20x48  Wheelock  Corliss, 
18x43  Allis  Corliss, 


18x30  Sioux  City  Corliss, 
16x42  Hamilton  Corliss, 
14x24  Cooper  Corliss, 
12x36  Hamilton  Corliss, 
12x36  Harris  Corliss. 


AUTOMATIC    ENGINES. 

10x33  Buckeye  Medium  Speed, 
14ixl6  Rice  Automatic  High  Speed, 
14^x15  Armington  &  Sims  Automatic, 
13x21  Buckeye  Medium  Speed, 
13x20  Russell  Medium  Speed, 


2  2.50  H.  P, 
Tube, 

1  66x18  Tubular, 

2  00x18  Tubular, 
6  60x10  Tubular, 

3  56x16  Tubular. 


BOILERS. 

Babcock   &   Wilcox   Water 


W.   W.   WHITEHEAD    COMPANY, 

DAVENPORT,  IOWA. 


READY  AND  GUARANTEED. 

ENGINES.     High  Speed  Automatic,  Medium  Speed  Automatic,  Corliss. 

DYNAM.4S.    Direct  Current  Lighting  and  Railway.     Alternating  Current  Lighting. 

BOILERS,  PUMPS,  HEATERS,  SMOKE  STACKS,  ETC, 

Write  for  our  new  price  list  No.  49.  just  out. 

ILLINOIS    MAINTENANCE    COMPANY, 

E.  H.  CHENEY,  Manager.  No.  204  Dearborn  St.,  CHICAGO. 


CHICAGO    EDISON    COMPANY   REPAIR   SHOPS 


Machine  and  Carpenter 

Work  of  All  Kinds 

Correspondence    Solicired 


76    MARKET    STREET,   CHICAGO.       TELEPHONE    MAIN    1280- 

OPEN    DAY   AND    NIGHT.       °& 

""'*'':  FIRST-CLASS    EQUIPMENT   THROUGHOUT.  ^^ 


Dynamos,  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instruments. 
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NEW  YORK  TELEPHONE  COMPANY, 

15  DEY  STREET,  NEW  YORK. 

Office  of  the  Chief  Engineer. 

There  is  wanted  for  my  office  a  number  of  young 
men  as  assistant  engineers.  Preference  will  be  given  to 
those  graduating  this  year  who  have  had  suitable  training. 
Owing  to  the  varied  nature  of  the  woric,  applications 
will  be  received  from  graduates  in  electrical,  mechani- 
cal or  civil  engineering,  and  for  some  of  the  positions 
applications  will  be  considered  from  those  having  an 
extended  scientific  training,  although  not  having  tdken 
an  engineering  course.  The  salary  to  be  paid  to  start 
with  will  be  sufficient  to  enable  a  young  man  without 
other  financial  resources  to  support  himself  at  New 
Yorlc.  To  young  men  of  character  and  education,  these 
openings  will  give  opportunities  for  a  career  better 
than  the  average  and  will  furnish  a  field  for  engi- 
neering and  scientific  woric  worthy  of  the  best  men. 
Applications  should  be  made  to  me  In  writing  immedi- 
ately. I  will  then  arrange  for  personal  interviews  at 
New  Yorlc,  Chicago  and  elsewhere  to  suit  as  far  as 
practicable  the  circumstances  of  the  applicants. 

J.  J.  Garty,  Chief  Engineer. 


Faster  than  ever 
to  California 


CHICAGO 

^  north-western 

RAILWAY 


•pra  OVERLAND  LIMITED  leaves 

Chicag^o  6. 30  p.  m.  daily  via  Chicago- 
Union  Pacific  &  North-Western  Line,  ar- 
rives San  Francisco  5.15  afternoon  of 
third  day  and  Los  Angeles  7.45  next 
morning.  No  change  of  cars;  all  meals 
in  Dining  Cars.  Buffet  Library  Cars 
with  barber.  The  best  of  everything. 
The  Pacific  Express  leaves  10.30  p.  m. 
daily.  Tourist  Sleepers  daily  to  Califor- 
nia and  Oregon  and  personally  conducted 
excursions  every  Wednesday  from  New 
England.  Send  4  cents  postage  for 
"California  Illustrated"  to  Chicago  & 
North-Westem  Railway, 


4Ax  Bro&dwir.  •  New  York 
CoiChec't  St.,- Philadelphia 
jS  Wuhington  St.,  Boston 
y>i  UUB  St^    •    -    BbSUo 

*t-cut%st^-  -    chicsro 


43S  Vine  St.,  •  Clacla*ad 
507  Smiaifield  St.,  PlttriNur 
wyK  Superior  St.,  -  ClvTBUsa 
T7  Cuvos-Mntiw,  Detnlt 
•  ElBC9t..Saat.Ta 


Chicago  TO 

New  York  and 
Boston 


VIA    THE 
POPULAR 


West  Shore  Route 


Through  sleeping  and  dining  car  servics  via 
Nickel  Plate  or  Wabash  from  Chicago. 

Passengers  via  this  favorite  route  arrive 
in  New  York  at  uptown  station,  Forty- 
second  street,  the  center  of  the  hotel  and 
shopping  district,  or  downtown  at  Franklin 
street  station,  in  close  proximity  to  all 
ocean  steamship  docks  and  Jersey  City  and 
Brooklyn.  For  tickets,  sleeping  car  space 
and  further  information  call  on  or  address 

JOHN  W.  COOK, 

a.  w.  p.  A.. 
205  S.  Clark  Street,   CHICAQO,   ILL. 


BUY  YOUR  BOOKS 

FBOMTHB 

Electrician  Pub.  Co.,  6 1 0  Marquette  BIdg.,  Clilcago. 


IF   YOU    WANT   TO 
KNOW   ABOUT 

IDAHO, 

OREGON, 

WASHINGTON 


Send  six  cents  In  stamps  to  the 
undersigned  for  a  finely  Illustrated 
booklet  containing  a  late  map  of  the 
Northwest. 

A.  L.  CRAIG, 
General  Pass.  Agt., 
O.  R.  &  N.  CO., 

Portland,  Ore. 


A  SINGLE 
27-INCH 


VICTOR  TURBINE 


mounted  on  horizontal  shaft  is  shown  by  the  cut  herewith.  The  water 
is  discharged  at  one  end  through  the  draft  tube,  and,  in  this  case,  the 
usual  ecd  thrust  connected  with  single  wheels  is  entirely  provided  for. 
The  high  speed,  close  regulation,  great  capacity,  high  efficiency,  perfect 
cylinder  gate  and  steady  motion  are 


SALIENT 

FEATURES 

OF  THE 

VICTOR 

TURBINE.     ..,,,._,,,^ 

We  make  a  specialty  aho  of 

STFAIH  AJID  POWER  PUMPING  MACHINERY  FOR  ALL  PURPOSES. 
AIR  COMPRESSORS  FOR  THE  AIR  LIFT  SYSTEM  AND  GENERAL  USE. 
JET  AND  SURFACE  CONDENSERS,  AIR  PUMPS,  VACUUM  PUMPS, 
STILWELL'S  FEED  WATER  HEATERS. 
OIL  MILL  MACHINERY  AND  FILTER  PRESSES. 

If  interested  address 

The  Stilwell-Bierce  &  Smith-Vaile  Co., 

257  Lehman  St.,  DAYTON,  OHIO,  U.  S.  A. 

NEW  YORK,  UI   Broadway.  PHILADELPHIA,  612  Arch  St. 

BOSTON.  73  Oliver  SI.  CHICAGO,  31 1  Dearborn  St. 

NEW  ORLEANS,  304  Hennen  BIdg.  LONDON,  E.  C,  97  Queen  Victoria  SI. 

BALTIMORE,  316  Equitable  BIdg. 
LAUFKETTER  &  BENDIT  M.  E.  CO.,  Sales  Agents,  810  Olive  St.,  ST.  LOUIS,  MO. 
E.  F.  AUSTIN,  Sales  Agent,  Smith  Block,  PITTSBURG,  PA. 


OF  INSULATED  WIRES  AND  CABLES. 

BZ  HZRBEBT  LA7S  WEBB. 

A  New  Book— Just  What  You  Need. 


A  Practical  Guide  to  the  Testing  of  Electric  Light,  Electric 
Railway,  Telephone  and  Telegraph  Wires. 


PBICE,  FOSTAeE  PREPAII>,  $1.00. 

SEITD  IK  TOUB  ORBKB  NOW. 


ELECTRICIAN  PUBLISHING  COMPANY. 

Suite  510  Marauette  Building,  CHICAGQ. 


THE  BEST  ANSWER  TO  A  QUESTION 

On  Wiring,  can  be  found  in  the  New  Book, 

"WIRING  TABLES," 

"How  They  are  Made  and  How  to  Use  Them." 

BY  THOS.  C.  CRIER. 

Whenever  yoo  iire  asked  a  question  on  Wiring,  refer  the 
qaestioner  to  this  book,  and  he  will  find  what  he  desires. 

THE  BOOK  CONTAINS:  The  Law  of  Resistance.  Electromotlre  Force  and  Current 
Fully  Explained.  How  to  Calculate  the  Size  of  Wires.  The  Different  aiethods  of  ■Wiring,  with 
I  Ha,;ram'J.  Mow  to  Apply  the  slm|jle  Formula,  in  Calculating  the  Size  of  Wires  Under  all  Cocdi- 
tious.    r)iairr.iins  for  w  irmg  3  Point,  4  Point.  Head  Light  and  Heat  Regulating  Switches. 

a?  TABLKS  ON  WIBlXCi  AS.D  VAL,IJABL,E  DATA. 

Ohm's  law^  is  described  in  sncit  plain  and  simple  language 
that  one  cannot  fail  to  clearly  understand  it. 


Bound  in  Cloth,  80  Pages,  Size  5x7^  in.    Sent,  prepaid,  on  receipt  of  price,  $1.00. 

ELECTRICIAN  PUBLISHING  CO.. ''a„r  CHICAGO. 
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STERLING  ELECTRIC  CO. 


Reduction  in  Prices 


ON  CUR 


STANDARD 


TERMINALS  i 


ND 


PROTECTORS 

FUSES,  etc 

IVIPROV£D  IN  QUALirY-CU4R«NrEE0. 
Write  for  Prices. 

STERLING  ELECTRIC  CC, 


Main  Office  and  Factory: 
LAFAYETTE,  IND. 


Branch  : 
1260  Monadnock,  CHICAGO. 


TELEPHONE 


AND    TELEGRAPH 

CONSTRUCTION  SPECIALTIES. 


PATENTED 
CALVANIZEDSTEEL 
CABLE  HANGER. 

Note  Beautiful  Mechanical 
Simplicity. 

SBND  FOR  SAMPLE. 


These  Pole  Brackets  forged 
from  ^  and  ^  round  iron; 
punched  for  ^  bolts  with 
forge  finish. 


Id  place  on  cable. 


ll',-inch  "Siireacl."            ~  20-Inch  "Spread." 

polnis  iiDor  down.        poinls  up  or  down. 

Correspond  wltli  u,s.  Wehavei^ood  specialties  and  UP-TO-DATE.  Tell  us  what  you  want. 
Corner  Braclcets,  Guy  Shims  and  Special  forg^lngs  Made  to  order. 

THE  NORTON  TOOL  CO.,  West  Park,  O. 


Success 

Gomes  ool;  to  those  lelepbone  exchanges  whicb  use  the 
BEST  material.  If  you  use  our  goods  success  Is  assured. 

Wt  can  supply  EVERYTHING  USED  WITH  TELEPHONES. 

No  order  too  small  for  attention  or  too  large  for  our 
capacltv.  Rapid  deliveries  our  rule  and  each  order 
filled  with  care.    Large  stocks  always  on  band. 

Telephones,  every  style  and  grade.  Long  and  short 
backboards.  Elegant  finish  and  design.  Prices  that 
will  luit.  Hard  rubber  receivers.  Oak  or  walnut  wood- 
work. New  Ideas  In  magneto  bells.  Each  Instrument 
guaranteed. 

All  kinds  of  telephone  supplies.  New  parts  for  old 
telephones.    Double-pole  receivers. 

Electricians'  tools.  Lightning  arresters,  carbon  and 
fuse.  Extension  bells— standard  and  bridging.  Circuit- 
closers.  Transmitters  of  various  styles.  Repeating 
colls.  Induction  colls,  construction  material  of  all  kinds. 


N9-  !•   0««k  T«l»phon«, 


WBITK  FOB  CATAIiOQUE. 

CentralTelephone  &  Electric  Co., 

909  MARKET  STREET,  ST.  LOUIS,  MO. 


■iiii  mifff  iMi<>iakiiiiMi» 


> 


*^'tj< 


TELEPHONE 
MEN 


and  others  interested  in 


Magnets,  Coils,  Solenoids 
»«*  Fine  Wire  Windings 

will  find  it  to  their  advantage  to  cor- 
respond with  us  when  in  the  market 
for  anything  in  the  above  line 


MAGNETS   '"■'"■shed  complete  with  either 
INSULATED  or  DUPLEX  Windings 

Catalogue  on  Application. 


Varley  Duplex  Magnet  Co. 


PHILLIPSDALE,  R.  I. 


CHICAGO,  ILL. 


I 
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IS 


REMOVAL  NOTICE 


Owing  to  the  increased  demand  for  our 
Party  Line  Apparatus,  we  have  found 
it  necessary  to  seek  larger  quarters, 
and    have   moved   to  610   Wilson   Ave. 


Write  for  descriptive  matter  of  the 

tSrsE^ESrlOr^  SIGNALING  APPARATUS. 


Metropolitan 
Telephone  and  Electric  Co. 


CHICAGO. 


MOON 

TERMINALS 


METALLIC 
OUTER 
CASE . .  . 

Protect  the  Telephone  Cables. 

The  Metal  Case  slides  either 
up  or  down  and  is  more  dur- 
able and  convenient  than  a 
wooden  box. 

The  Moon  Terminal  has  a 
record.  It  has  never  lost  a 
cable, 

Write  for  Catalogue 
and  Prices. 

MOON  MFO.  CO., 

43-49  S.  Canal  Street, 
CHICAGO. 


INTERNATIONAL      LONG  SPRINGS 


KEY 


(PATKNTEO) 


PRICE  ON  APPLICATION. 


avoid  breaking. 

DOUBLE  MOUNTING 

Saves  key  shelf  space. 
Requi  es  one  key  cable  only. 

Especially  adapted  for  large 
multiple  and  trunking 
boards,  where  the  proper 
number  of  keys  on  small 
key  shelf  Is  desirable. 

GERMAN    SILVER    SPRINGS. 
PLATINUM  CONTACTS. 

TELEPHONES  ?°"*'^'  ^'^"^• 

Multiple 
Trunking 


Generator  Call. 

SWITCHBOARDS 


FOR  ANY  SIZE  EXCHANGE. 


INTERNATIONAL  TELEPHONE  MFG.  CO., 

HARRISON  AND  CLINTON  STS.,  CHICAGO,  U.  S.  A. 


Telephone  Troubles 

ARE  UNKNOWN  WHEN  OUR 

CENTRAL  ENERGY  SYSTEM 


Is  Installed  in  Your  Exchange. 

IT  REPRESENTS  THE  HIGHEST  TYPE  OF  MODERN 

TELEPHONE  APPARATUS  AND  IS  PERFECT 
•^  IN  EVERY  DETAIL 


No.  34  Central  Energy  Telephone, 


The  Obly  Perfect  Parly  Line  Selective  Ringing  Tele- 
phones.   Write  (or  Descriptive  Circular. 

AMERICAN  ELECTRIC  TELEPHONE  CO., 

36-68  W.  Jackson  Boulevard,        CHICAGO,  U.  8.  A. 


i6  WESTERN    ELECTRICIAN  Tune  7,  1902 


Lake  Shore 
Railway 


TO 


PHILADELPHIA 

TELEPHONE 

CONVENTION. 

The  Lake  Shore  $c  Michigan  Southern  Railway  has  made  special 
arrangements  to  take  the  WESTERN  TELEPHONE  MEN  to  the  CON- 
VENTION of  ''THE  INDEPENDENT  TELEPHONE  ASSOCIATION  OF 
THE  UNITED  STATES  OF  AMERICA,"  to  be  held  at 

PHILADELPHIA,  JUNE  24,  25  AND  26. 

The  Telephone  Party  will  leave  Chicago  Sunday  Evening,  June  22, 
at  5:30,  on  the  Lake  Shore  Limited,  arriving  in  Philadelphia  Monday 
Evening,  June  23,  at  7:24.     For  reservations  address 

CITY  TICKET  OFFICE,  L.  S.  &  M.  S.  RY.,  CHICAGO. 
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THERE     IS     BUT     ONE     SUCCESSFUL      METHOD     OF     KEEPING 
BOILERS    CLEAN,   AND   THAT   IS   THE  CONTINUOUS  FEEDING  OF 

We  depend  upon  DEARBORN    COMPOUND   and  look  no  further 


DEARBORN  COMPOUND.  ^^^^^^S^pWh^™"  IVklT.'. 


Write  the  Company  about  water  analyses. 


DEARBORN 


We  were  In  search  of  a  proper  treatment  for  years  before  we  discovered 

COMPOUNDS. 


DXSARBORN    DRUG    AND     CHXSIKEICAIa    ITITORKS, 


CHICAGO  : 
-34  Kiulto  Kids.,  Tel.  Harrison  3830  and  3931. 

PITTSliURG.  ST.  LODIS.  ST,  PAUL. 

A.  W,  Crouch,  K    Karril-y  T.  S,  F.  Hayes. 


WM.  H.  EDGAR,  President. 


ATLANTA,  GA, 
C,  H.  Everett, 


DENVER, 
G,  B,  Talcotl. 


SAN  FRANCISCO. 
W.  A.  Kenney. 


NEW  YORK:  120  Liberty  Street. 

W,  li,  McVlcker, 

HONOLULU.  H.  T. 

K  C.  Brown, 


■* 

'u 

r 

■ 

r 

SAMSON  TURBINE 

UNEXCELLED  FOR  DRIVING 

ELECTRICAL  MACHINERY. 

Special  Features: 

HIGH  SPEED,   STEADY    MOTION,    H  GH    EFFICIENCY    AT   ALL 

GATEAGES,  GREAT  POWER  and  STRENGTH. 

We  build  these  Turbines  In  al'  Sizes  and  Style"?,  on  Upright  or 
Horizontal  Shafts,  single  or  in  pairs,  belted  or  direct  connected. 


WHITE  DEPT. 


FOR    CATALOG. 


JAMES  LEFFEL  <&,  CO., 

SPRINGFIELD,  O.,  U.  S.  A. 


EXCURSIONS 

TO  BOSTON 

Via  the  Wabash   Line. 

The  Wabash  will  sell  tickets  from  Chicago  to 
Boston  and  return,  ,Tune  12.  13  and  14,  at  very 
low  rates.  Tickets  will  be  good  going  via  Niag- 
ara Kails  and  Hoosac  Tunnel  Route,  via  Mont- 
real, or  via  New  York  and  rail  or  boat  lines, 
F-nal  return  limit,  July  31st.  For  rates,  time 
cards  and  full  information,  write 

F.  A.  PALMER,  A.  C.  P.  A., 
97  Adams  Street,       -       CHICAGO. 


The 

Pioneer 

Limited. 


Famous 


Train 
of  the 
World. 


Chicago— St.  Paul— Minneapolis 

VIA 

The  St.  Paul  Road. 

(Chicago,  Milwaukee  &  St.  Paul  Ry.) 

Equipment  and  Service 
Unequaled. 

Time  tables,  maps  and  information 
furnished  on  application  to 

P.  A.  MILLER,  General  Passenger  Agent, 
Chicago,  111. 


HIGH-GRADE 


ENGINES 

VERTICAL  AND  HORIZONTAL. 
AUTOMATIC  AND  THROTTLING. 
BELTED  OR  DIRECT  CONNECTED. 

GUARANTEE   PERFECT    REGULATION    FOR     ELECTRIC     LIGHTING 

AND   POWER   SERVICE   FROM   2   HORSEPOWER 

TO  50  HORSEPOWER. 

W.  BAYLEY  &  SONS  CO., 

niliWAUKEE,    WIS.,  V.  S.  A. 


JEFFREYI^CHAINS 


FOR  CATALOGUE, 


THEJEFFREYMFG,  CO 
COLUMBUS,  OHIO, 


M'CORMIGK  TURBINE 

On  Vertical  or  Horizontal  Shaft. 
Especially  Adapted  for  Electrical  Work. 

Gives  a  higher  percentage  of  useful  effect  than  any  other  water-whC' 
heretofore  made.  All  sizes,  right  and  left  hand,  are  built  from  patterns  pe, 
fected  under  systematic  tests  in  the  Holyoke  Testing  Kliime. 

Parties  having  power  plants  which  are  unsatisfactory,  and  those  conten 
plating  the  improvement  of  powers,  will  tind  it  to  iheiV  interest  to  conK 
with  us,  as  we  are  willing  to  guarantee  results  where  others  have  failed,  r 
matter  what  make  of  turbine  has  been  in  use.  STATK  REQUIREMEM 
ANU  SEND  FOR  CATALOGUE. 

S.  MORGAN  SMITH  CO..  York.  Pa. 


The  new  Hotel  at  French  Lick  Springs  in  the  Indiana  Highlands. 

Two  trains  daily,  via  Monon  Route. 

-CITY  TICKET  OFFICE.  232  CLARK  STREET, 

CHICAGO. 


Graphite  Brushes 

That  have  been  fully  tested  and  proved  superior  to  any  in  the  market. 
We  shall  be  pleased  to  send  sample. 

JOSEPH  DIXON  CRUCIBLE  CO.,    ■     Jersey  City,  N.  J. 

"The  Recognized  Authority  on  Wiring  and  Construction/' 

The  universally  adopted  National  Electrical  Codeexplalned 
and  illustrated  in  this  year's  edition  oC  the  hand-book. 

Standard  Wiring 

For  Electric  Light  and  Power. 
By  H.  C,  GUSHING,  Jr.,  A,  I.  E.  E.,  Electrical  Engineer  and  Inspector. 

ADOPTED 

By  the  Fire  Underwriters  of  the  United  States. 

By  Cornell  Uiiiversity.  Stanford  University  and  other  Techni- 
cal Colleges  and  Schools. 

By  over  27.000  Electrical  Engineers,  Central  Station  Managers 
and  Wlremen. 

BECAUSE 

It  is  the  only  book  on  Wiring  and  Construction  kept  strictly 
up  to  date. 

It  contains  all  the  necessary  Tables,  Rules,  Formulas  and  Illus- 
trations. 

It  settles  disputes,  and  if  referred  to  before  wiring  will  prevent 
disputes. 

Flexible  Leather  Cover  (pocket  size),  $1.00. 

Sent  post  paid  upon  receipt  of  price,  by 

Electrician  PuBLisHiiie  Co., 

510  Marquette  Buildine.  -  -  CHICAGO,  ILL. 


REG-TRADE  MARKS 


ru-7.Jytctvl 


The  Phosphor  Bronze  SmeltingCo.Qmited, 

2200  WASHINGTON  AVE.,PHILADEL,PHIA, 
"ELEPHANT  BRAND  PHOSPHOR-BRONZE' 

■INGOTS.CASTINGS, WIRE, RODS.'SHEETS, ETC, 
—  DELTA    METAL 

CASTINGS,  STAMPINGS  and  FORCINGS 
ORIGINAL  AND  Sole:  M«K£  i=is  IN  TUF  U   S, 


i8 
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CEDAR  POLESakdTIES 

WRITE     FOR     PRICES 

E    E.NAUGLE   TIE    CO. 

135    ADAMS   ST.     CHICAGO. 


Preserve  Your  Copies 


OF  THB 


'  Western  Electrigian. 


BINDERS  $1.00  EACH. 

ELECTRICIAN  PUBLISHING  CO., 

8ait«S10  3I»rqnetteBiilldlii«.        .        .        .        < 


CHIC  AC  n 


Continental  Telephone  Construction  Co. 

GENERAL  CONTRACTORS  FOR  TELEPHONE,  ELECTRIC 
LIGHT,  HEAT  AND  POWER  PLANTS. 

TACOMA  BLDC,     CHICAGO. 


KOKOMO  TELEPHONES 

>A/III  Sa-fcisfy^  YOlJ. 

NOTHING  IN  FRONT  OF  THKM. 
Writ*  us  for  yarticalavs. 

KOKOMO  TELEPHONE  &  ELECTRIC  MFB.  CO., 

?S:  KOKOMO,  IND. 


RDLES 


l_ONQ      DISTANCE       PMONE 


A.P.HOPKINS  &  CO.ESCANABA.MlCH. 


PINS,  BRACKETS  and  CROSS  ARMS 

FOR    LIGHTING,    POWER    AND    TELEPHONE    LINES. 

R.  H.  LEAVITT,  p.  o.  BOX  No.  8,  CAPRON,  ILL. 


Have  YOr  read  tho 

NEW  DYNAMO  TENDERS' 
HAND-BOOK 

By  F.  B.  BADT? 

IF    NOT,    WHY    NOT? 

Dynamo  tenders  cannot  get  along  with- 
out it. 

Sent  prepaid  on  receipt  o£  price,  $i.oo. 


ELECTRICIAN  PUBLISHING  CO., 

510  Marquette  Building,         -         CHICAGO 


TO 
THE 


GREAT  NORTHWEST 


The  Wisconsin  Central  Ry .  will  take  you  there 
in  proper  shape.  Daily  trains  at  convenient 
hours  leave  Chicago  from  Central  Station,  12th 
St.  and  Park  Row  (Lake  Front),  for  St.  Paul, 
Minneapolis,  Ashland,  Duluth  and  the  North- 
west. Pullman  Sleepers  are  attached,  and  meals 
in  dining  cars  are  served  a  la  carte.  Nearest 
ticket  agent  can  give  you  further  information. 

JAS.  C.POND, 

Gen'l  Pass.  Agent, 

Milwaukee,  Wla. 


M.KLCIN    &  5UN. 


LINE  BUILDERS'  TOOLS. 

Our  Tool  Book  tells    About   them. 
U  la  of  interest  to  all  linemen.  Get  a 
copy  now,     FREE. 
Headquartars  for  Linemen's  Tools. 


CHICAGO,  ILU 


Send  list  of  requirements 
for  quotations  to 

W.  H.  ANDERSON  &  SONS, 

St.  Aubin  Ave.,  Detroit, 

Manufacturers  Tools  and  Iron  Work  for 
Telephone  and  Railway  Construction. 

IT'LL  Pay  You  Well. 

BOOK  ORDERS 

Will  receive 

PROMPT  and  CAREFUL 

attention  if  sent  to 

Electrician  Publishing: 
Company, 

510  Marquette  BIdg.,       Chicago. 


THE    ACME 

TELEPHONE      PAY     STATION 

is  the  pinnacle  of  success  In   the  construc- 
tion o(  coin-Blgnaling  apparatus. 


Ills  ^clcnimcaUy  ami  mrrlianiraiU  cor- 
rect in  iirlnclple  and  ronstrinMion. 

It  la  perfectly  automatic.  The  user  has 
nothing  to  do  but  deposit  his  monev. 

It  is  secure  against  mistakes  and  attempts 
at  fraud. 

Signals  are  loud,  distinct,  unfailing  and 
unmistaHable. 

The  Acme  Pay  Station  is  put  out  In  a 
number  of  convenient  and  attractive  styles, 
suited  exactly  to  the  particular  need  of  the 
place  or  purcnaser. 

It  Is  the  lowest  in  price  of  any  pay  station 
ever  offered. 

THE  ACME  PAY  STATION   CO., 

LUDINGTON,  MICH.,  U.S.A. 


The  Telephone  Company  of  America 

Long  Distance,  Central  Energy  System. 

The  only  up-to-date  100  per  cent,  system,  full  patent 
protection. 

The  only  first-class  system  at  a  cost  admitting  of 
no  competition. 

The  only  system  that  can  be  supplied  to  the  public 
at  two  cents  per  call. 

The  only  system  that  can  be  installed  in  every 
house,  office,  mill,  shop  or  other   place    of    business  at 

two  cents  per  call  and  insure  shareholders  a 
handsome  profit  on  their  investment. 

The  aim  of  the  Telephone  Company  of  America 
is  to  place  a  telephone  in  every  house  and  place  of  busi- 
ness and  to  limit  the  charge  for  its  use  to  two  cents 
per  call,  the  same  as  for  sending  a  letter. 

Installation  on  this  plan  admits  of  no 
competition. 

By  this  system  the  telephone  service  will  be  in- 
creased to  twenty  times  its  present  volume,  its  value  to 
investors  will  be  many  times  greater  than  that  of  any 
other  system,  while  the  cost  of  service  to  the  public  will 
"^c  only  two  cents  per  call,  or  one-third  the  lowest 
present  rates. 

The  central  office  and  station  telephone  apparatus 
are  of  the  highest  excellence  in  quality  and  appearance. 

For  particulars  write  or  call  at  the  office  of 

THE   TELEPHONE  COMPANY  OF  AMERICA 

719-721  Tlilrlesntii  Street  N.  W.,  WASHIN6T0N,  D.  G. 


CHICAGO 

TELEPHONE  PAY 

STATIONS  and  METERS 

Have  unique  patented 

features  giving  them 

exceptional  value. 

WRITE  FOR  CIRCULAR. 

Chicago  Pay  Station  Co., 

130  LA  SALLE  AVE., 
CHICAGO. 


AMERICAS  MOST  POPULAR  RAJIAVAY 


CHICAOO  I 


ALTON     i 


PERFECT  PASSENGER  SERVICE 


BETVfESm 

fk'iiiiiilliililiiiiiiiJiHiilhniiiiiiiliiiHiuliiiiiiiiiiiibRilfiililliiiri^iSiMOi 


HOT  ST*RINCS,Ark-.  llENVER.Colo., 

TKXAS.  FLOHID.V.  UTAH, 

CAHFOBNIA  .-OREGON. 


Iff  VOD  ARE  CONTBMPCATINO  A  TltlP,  ANY  POR- 
TION OF'  WHICH  CAN  HE  MAITK  OVBH  THE  CHICAGO 
&  ALTON,  IT  WII,!*  PAY  YOU  TO  WRITE  TO  THE)  CNDEB* 
aiONBD   FOR    BATES,  MAPS,  TIME-TABZ.EB,  ETC. 

Geo.  J.  Charlton. 

QSDrBRAU   FASBBNGER   AOENTa 

Ohioaoo,  Ii.x« 
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CEDAR 


I 


LINDSLEY  BROTHERS  COMPANY  WHOLESALE  PRODUCERS 

MENOMINEE, MICH.  PORTLAND,  OREGON     &  SPOKANE. WASH.     50-FOOT    TO  80-FOOT    POLES    OUR  SPECIALTY 


OUR    POLE    YARDS 

ARE    FULL   TO 

THE     SKY     LINE     WITH     ALL     SIZES     POLES     FROM      20-FOOT     UP. 
WON'T   YOU    LET    US    QUOTE    YOU? 

MALTBY  LUMBER  CO.,  BAY  CITY,  MICH. 


Write  Us 


If youwant  CEDAR  POLES 

POSTS,  SHINGLES, 

Tie  Plugs,  Paving  Blocks,  Etc.  It  will  pay. 


THEMORSE  CEDAR  CO.Saginaw.Mich. 


POLES. 


BERTHOLD 
ft  JENNINQS, 

WHITieiDAR.         I  8T1  LOUIS. 

IDAHO  CEDAR  ip  to  80  (1.       Ohemloal  Building. 


CROSS 
ARMS. 

LONG  LEAP 

PINE  AND  FIR. 


BUY  YOUR  POLES  FROM  FIRST  HANOS-THE  PROOUGER. 

D.  M.  FULMER  LUMBER  CO.,  Florence,  Wis. 


CEDAR  POLES. 

Piling  and  Street  R.  R.  Ties. 

C.  H.  WORCESTER  CO., 

MARINETTE,  WIS., 

Produeirs  and  Wholesalers  of  White  Cedar  Products. 

Write  for  a  copy  of  our  TELEGRAPH  CODE  FOR  CEDAR  PRODUCTS 


SHIPMEHTS  MADE  DIRECT  FRON 


CEDAR  POL^ 


CARNEY  BROTHERS  COMPANY, 


YARDS  AT: 


POLES,  TIES,  POSTS.  "SrS"^- 

PRODUCERS.         We  want  your  inquiries  aiways. 


POLE  DEALERS  ADVERTISING 
IN  THE  WESTERN  ELEC- 
TRICIAN OBTAIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTUAL  BUYERS  OF  POLES. 
TRY  A  CARD. 


RED  CEDAR  PILING,  POLES  AND 
POSTS,  all  lengths.  J.  p.  MEREDITH 
CEDAR  CO.,  Memphis,  Tenn. 

Central  Manufaoturin;  Go. 

Chattanooga, 
Tsca. 


Mfrs.  and 
Dealers  In 

Tellew  Fine, 
Otess  Aims, 
Loostt  Fiu, 
Oat  Fins,  Electrical  UonUings,  OA  BiMktta. 

LABOB   ^TOCB.a  UN    tUilD. 

Delivered  prices  quoted.  F.  O.  B.  cai«,  your  city, 
in  any  quantity. 


POLES 


W.  C  STERLlie  ft  SOU, 

IHONROC,  MICH. 


TIES. 


Elenn  Pole  Yardi  Id  Hlcblnn. 

Wbolesil*  FroduMn  f«r  M  i—m». 


CEDAR 


POLES 


IT  \A/I 


►A.Y   YO*J 


To  get  our  Prices  on  25-foot  e's  by  return  mail.    We  can  Save  You 
Money  on  other  Lengths  as  welt. 

KELLOGG  SWITCHBOARD  and  SUPPLY  CO., 

229  So.  GREEN  ST., 

BRANCH  OFFICES:  CHICAGO,    ILL. 

Eastern  District,  Keystone  Telephone  Building,  Philadellihia.  Pa. 
Middle  District,  Electric  Building,  Cleveland,  O. 


IPa^^XaJUmv;^  (WiAf^fjSsUju  Itv^^yuviOV  eUAjOncv  ^ 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Large  Slock  Conitantly  M  Htni. 


Poles 


FOR  ELECTRIC  RAILWAY,  ELECTRIC  LI6HT,TELEPH0NE  and  TE  LEGRAPH  CONSTRUCTION 

We  probably  have  the  largest  stock  of  carefully  selected  Juniper— SOUTHERN  WHITE  CEDAR 
—poles  (of  all  sizes)  that  can  be  found  in  all  the  South.  These  are  the  best,  most  durable,  and 
therefore  most  economical  poles  on  the  market.  We  can  make  Immediate  shipments  just  as  fast 
as  cars  are  placed  on  the  siding.    Write /or  particulars  to 

STANDARD  POLE  AND  TIE  CO.,  44  BROAD  STREET,  NEW  YORK. 


BUY 


Your  Electrical  Books  of  the  Electrician 
Publishing  Co.,  Suite  510  flarquette 
Bldg.,  Chicago.  You  will  save  TIME  and 
MONEY  by  doing  so.        ....... 


STUDENTS^ 

Will   find   that   the  Westerm 
Electrician    can    help    them 
wonderfully  in   the   study    of 
electricity.     Subscribe  new. 
I3.00   per  year,  in  advance. 

Electrician  PuliJisliing  Co., 


liitoBlOMv^MlUBMi., 


GHICASI 


CEDARfOtES 


4  yj^^/^tx.^  Sr.,  Cnic/vfeL 

"^AR^S:  'hKtOr<NlNU,HlcK.  -   •CAREEN BAV.AVTS.  _      NEW  UNpoW.  IsJi^. 
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'or  Low  E^pilvaleni 
Arrester. 


Westlnghouse  Type  L  Arrester. 


The  cost  of  Electric  Assurance  is  insignificant 

as  compared  with  the  value  of  the  protection. 
Every  station  man  knows  that  effective  protection 
against  lightning  avoids  loss.  He  does  not  always 
realize  that  ineffecWbe  protection  'will  not  prel^ent  loss 
and  in  the  end  costs  as  much  as  the  best. 

Westinghouse  Lightning  Arresters  are 

built  to  protect  all  kinds  of  electric  apparatus. 
They  ha'be  the  freet,t  discharge  path,  are  the  best  in- 
sulated, and  are  absolutely  non-arcing. 

Not  only  do  they  prevent  the  formation  of 
the  arc,  but  keep  down,  also,  any  dangerous  rise 
in  line  potential— two  conditions  which  a  light- 
ning arrester  must  meet  to  be  successful. 

THE  BEST  PROTECTION  IS  SECURED 

For  Direct  Current  Circuits  up  to  750  volts  by  the  Westing- 
house  Type  L  Arrester. 

For  Alternating  Current  Circuits  up  to  2,500  volts  by  the 
Westinghouse  Type   C   Arrester. 

For  Ahernating  Current  Circuits  exceeding  2,500  volts  by  the 
Westinghouse  Low  Equivalent  Arrester  with  the  Westlnghouse 
Type  7  Choke  Coil  or  the  Westinghouse  Static  Interrupter. 

For  Circular  on  Lightning  Protection,  Booklet  on  "Static 
Strains  in  High  Tension  Circuits,"  Folder  on  Westinghouse  Lightning 
Arresters,  address 

Westinghouse  Electric  &   Manufacturing  Co., 

Pittsburg,   Pa. 
Sales  Offices  in  All  L&rge  Cities. 


Wosiinguiju^i,-  Low  t^quivaicui  i 
LtghtnlDg  Arrester. 


Westlnghouse  Type  C  Arrester. 


The  Telephone  Hand  Book, 
New  Dynamo  Tenders'  Hand  Book, 

BeH  Hangers'  Hand  Book, 
Incandescent  Wiring  Hand  Book, 
Electric  Transmission  Hand  Book 

Comprise  the  famous  Western  Electrician  Hand  Book  Series. 
Price,  by  mail,  postage  prepaid. 

$1  A  VOLUME. 

Electrician  Publishing  Co., 

510  Marquette  Building,  Chicago. 
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FORT  WAYNE  ELECTRIC 

WORKS. 

(INCOR.PQR.ATED) 

ENCLOSED    DIRECT     CURRENT     POWER 

CIRCUIT    ARC    LAMP— MULTIPLE 

SERIES    TYPE.    FORM    C. 


This  lamp  is  adapted  for  use  on  direct  current 
power  circuits,  operating  two  in  series  at  220  to 
350   volts  or  five  in  series  at  600  to  550  volts. 

It  is  so  designed  that  90  per  cent  of  its  repair 
parts  are  interchangeable  with  the  corresponding 
parts  of  our  Enclosed  Series  Arc  Lamp,  Form  C.  In 
common  with  our  other  Form]C  lamps,  it  has  fewer 
operating  parts  than  any  other  arc  lamp  manu- 
factured for  the  same  purpose. 

A  distinctive  feature  of  this  lamp  is  the  use  of 
the  same  form  of  radiator  In  the  upper  case  con- 
taining the  resistance  coils  as  that  which  ensures 
cool  operation  in  the  mechanism  chamber  by 
dissipating  the  heat  of  the  arc.  The  coils  are  con- 
tained in  porcelain  tubes  arranged  on  the  outside 
of  a  cast  iron  cylindrical  radiator  that  has  inwardly 
projecting  radial  vanes,  thus  giving  ample  radiation 
surface  and  ensuring  a  natural  draft  and  extremely 
low  operating  temperature  in  all  parts  of  the  lamp. 

The  average  life  of  this  lamp  with  one  set  of 
good  carbons  is  175  hours  at  6.5  amperes. 


MAIN   OFFICE   AND   FACTORY,  FORT  WAYNE.  IND. 


SALES    OFFICES 


BOSTON.  MASS..  518  Exchange  Bldg.  PITTSBURG.  PA.,  902  Fitlil  Are. 

PHILADELPHIA.  PA.,  llOii  Penii  Sr],  IsldK.    CDJCrSSATl,  OHIO,  40;;  Keave  Bldg. 
SYEACU5E,  X.  Y.,  717  Dillaye  Bldg.  _  .ST.  LOUIS,  MO..  818  Lincoln  Truia  Bldg. 


CHICAGO,  ILL.,  623  Marquette  Bldg.    , 
ST.  PAUL,  MI>'it.,  61')  Germania  Life  Bldg. 
GB.4.SD  KAPIDS,  MICH.,  222  Houseman  Bldg 


NEW  YORK.  S.  Y.,  40  Kew  Street. 
ATLANTA,  GA.,  8  South  Broad  Street. 
Y'OKOHAMA,  JAPAX,  Bagnnll  and  HiUes. 
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CHICAGO  FUSE  WIRE  &  MFG.  CO. 


Fa*»  Wire,  Tias«>  Llnka, 
Telephone  Vnmen, 
Wnmt,  Ulocks. 


CHICAGO  FUSE  WIRE  <&,  MFC.  CO., 

3S9  ocnaoRN  aTpiccT    Chicago. 

883    BflOADWAT.    NtW   YORK. 


STUKTEVANT 

£l£CXiaC 
FANS 


In  100  iypes  and  sizes 
Specia.1  designs  for  re- 
quirements j0  "We  build 
both  fan  and  motor  xf 


B.F.STURIEVANTCO. 

BOSTON,  MASS. 

NIW  YOKK  -  PKIIADCIPHIA  •  CHICAGO 
I.  O  N  3>0  M 


VULCANIZED  FIBRE 


Highest  grades  for  electrical  lasulation  aod  mecbanical  purposes,  in  sheets, 
tuKs,  rocis  and  special  shapes.     Catalogues   and  samples  on  application. 


VULCANIZED  FIBRE  CO.,  -    Wilmrngton,  Del. 


The  Franklin  Model  Gas  Engine. 

;»-HORSE  POWER.  450  REVOLUTIONS. 

We  furnish  complete  sets  of  Castings,  Materials  and  Blue 
Prints  for  either  horizontal  or  vertical  types. 

SEHD  FOR  ENGINE  CATALOGUE  HO.   16. 

PARSELL    &    WEED, 


lS«-iat  neat  3Iht  street, 


Slew  York  City 


ELECTRICAL  EQUIPMENT 
OF  MACHINE  SHOPS. 


Grocker-Wheeler  System 

EMBODIES 

Variable  speeds  under  Imtant  control,  over  any  range. 
Every  speed  constant,  regardless  of  the  load. 
Controllers  simple,  rugged  and  convenient. 
Small  motors. 

Output  of  machine  tools  greatly  Increased  over  belt  drives. 
Adapted  to  existing  shops. 
Employs  standard  motors. 

Makes  high  cutting  speeds  easy  by  superior  facilities  for 
manipulation. 


It  Is  to  your  Interest  to  Investigate  the  above  strong  points  of  our 
multiple  voltage  sj(stem. 


SALES    OFFICES    IN    ALL    LARGE    CITIES. 


Main  Office  and  Works, 


AMPERE,  N.  J. 


J.E.MOTT&CO. 

UlISTINGTON,  IND.— MARION,  INU. 

CONTRACTORS 

CoNSULTisQ,    Mechanical    and    Electi;ii  -i 

ENGINEERS 

Estimates    FcitNiftiiKi>   on    All   Kim'-      ■ 

ELBCTRICAL   CONSTRUCTION. 

Electric  Railways  Built  by  us: 

For  the   MiUvaiiUcc,   Racine   A    K<f.M    .1 

Electric  Ky.  Co.,  from  Soutli  Miiwtink 

Kenosha,  '24  niile.s. 

For  iheChtcasoA  Mllwaulni   i 
Co. .from  WaukeuantoN.  Evans! 

For  the  Ft.  Wayne  (Iiul.l  ^..i;-.  v.  .  , 
Traction  Co.,  from  Ft.  Wayne  to  ^^iI^^l  >, 
45  miles. 

We  have  been  awarded  thecontract  ( 

coDStructloa  of  40  miles  of  railway  mn  ui 
Dover.  Del.,  for  the  Oel.Gen'J  F.lec.  Ry.Co. 


JBdWAROS  ^iipCo 


1  Black  Diamond  File  Works  I 


Kilt.  IMSS. 


Inc.  I8S5. 


Twelve 
IHedali 
Awarded  at 
International 
Expositions 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
1895. 


♦J 

*? 
4^ 
♦? 

4^ 
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NEW    NATIONAL    CODE 

"I  XL" 

Triple     Braided     Weatherproof 
and  Slow  Burning  Wire. 

COMPLETE   STOCK   ON    HAND. 


St.  Louis  Electrical  Supply  Co., 


ST.    LOUIS. 


VOli     AAAi  $3>U0    PEII    AIIUIi       PuSflahlni;CompaiU'.CUi»«o. 


CHICABO,  JOE  14, 1902. 


Entered  at  Cblcago  Fostofflce  as  |A   iimm^m    a    f^Anw  Un      0/f 

taatlmsltdr  of  the  second  class.  Ill  wEITS  A  uOPTi  a\ii    64i 


SIIVIPLEiX.    WIRES  AND   CABLES. 

RUBBER  COVERED,  WEATHERPROOF.  UNDEBGROUND  AND  SUBMARINE. 

""h"r  "1xso*n""^     Simplex  Electrical  Company, 

1  137  MinaJnoct  Block.  CHICAGO.         .75-81    Cornhlll,  BOSTON,  MASS. 


1889— Paris  Exposition, 
]!Iedal  for  Bubber  Insulation. 

1893- World's  Fair, 
TKedal  fop  Bnbber  Insolation. 


THE  STABTDABD  FOK 

RUBBER  IKSlTtAXIOK. 

Sole  Manufacturers  of 

Okonite  Wires,  Okonite  Tapejanson  Tape,  Candee  *"«r  Wires. 


TRADEMARK. 


THE  OKONITE  CO.,  Ltd 

S'a7liiS!;l;.';.}""'9««-        253  Broadway,  New  York. 


Geo.T.  Manson,6en'l  Supt, 
W.  H.  Hodglns,  Secy. 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 


MANUFAOTURCRS  OF 


,-^    ^. 


Paranita  Rubbar  Covarad  Wiras  and  Cablaa, 

UNOERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 

TELEPHONB,  TBLBQRAPH  AND   FIRE  ALARn  CABLES. 

All  Wires  are  lesled  at  Factory.  JON8SBOBO.  IHO. 


TM.BK  M..N 


National 

India 
Rubber  Co.'s 

RUBBER  COVERED 
OFFICE  AND  FACTORY:  BRISTOL.  R.  I. 

CRESCENT  RUBBER  INSULATED 
WIRES  AND  CABLES 

National  Code  Standard. 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

Bs'IarwIay'street.  "»'"  O"'"  *"''  Factory,  TRENTON,  N.  J. 


.J^  Standard  Underground  Gable  Go. 


822  The  Rookery,       Westlngbouae  Bldg., 
Chicago.  Pittsburg. 

Mills  Bldg.,  San  Francisco. 


66  Liberty  St.,         1226  Betz  Bide.. 
New  York  City.      Phlladeipbla,    P». 
101  Milk  St.,  Boston.  - 


^^xf  ElecfrlcCables,Conduits,  Wires  and  Accessories. 

I  Alwo  High  Crade  Babber  CoTered  TTtres  and  Cable». 


IDEAL   FIRE    PROTECTION    FOR  ALL 
ELECTRICAL   APPARATUS. 

/q^  Highest  Award  Pan-American 
Exposition. 

MONARCH  FIRE  APPLIANCE  COMPANY, 

27  William  St.  NEW   YORK   CITY. 


GASOLINE  MOTORS 


# 


-FOR- 

8ICYCLES,      VEHICLES, 

LAUNCHES. 

LOWELL     MODEL    CO., 

north  CHELMSFORD,  MASS. 


Henry  H.  Humphrey, 

Consulting.  Electrical  and 
Mechanical  Engineer. 
Centr.\l  Lighting  Stations, 
Electric  Power  Transmission. 
Suite  1305,  Chemical  Bldg.,  St.  Louis. 


BARE    AND    INSULATED 

ELECTRICAL  WIRES 

OF  EVERY  DESCRIPTION. 


CROWN  RAIL  BONOS. 


American  Steel  &Wire  Co. 


CHICAGO.  NEW  YORK.         WORCESTER. 


SAN  FRANCISCO. 


2.000  IN  USE. 

Bipolar  Mid  HnlUpotar  Hoton 
fro3i  H  toBO  horsepower.  Dyaa- 
mot  tromlO  Halite  to  TOOL  W«mM 
or  rent.    Ooeo  profits  for  ag«atL 

The  Bobtrt  EkcJiU(.Co..Tr«x,Qftlfc 


V 

[PBOENIX  GLASS  CO.! 

MANUFACTURERS  OF 

GAS  AND  ELECTRIC 
GLOBES,  SHADES,  Etc. 

SEND  F04>  a    OOPV  OF  OUR  NEW  «NB 
LITEST  CATALOGUE. 

Pittsbnrgh.    New  Tort.    SUcago. 


AHB^SSi? 


YES.  AND  "UNCLE  SAM"  USES  THEM.TOO. 

Read  why  the  Signal  Corps  U.  S.  War  Department  adopted 
our  make.      We  can  please  you.      Ask  for  particulars. 

ERICSSON  TELEPHONE  CO,.  ^^'S^^Y^o^Rr^' 


The  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

STEEL  OUTLET  AXD  JUNCTION  BOXES, 
SWITCHBOARDS,   PAXEL    BOARDS,   S^VITCHES,   ETC. 


WEST  UN  ElecMcal  HimzjA  Co., 


Waverly  Park,  NEWARK,  N.  J. 


lllumled  Bid 
Mm  Mmnk 


These  iDstnmieDtfi  are 
baaed  apoa  the  eune  gea< 
eral  principle  and  are  jnst 
•fleoenrate  m  out  re^lar 
Mkodud  PorUbte  Dlroct 
OarreDt  Voltmeters  and 
AAimetars,  bnt  are  mnch 
larger,  and  the  worUng 
part*  are  Incloeed  In  a. 
kaatly  deilgnod.  dos^proot 
caflt4roa  caBO  which  e£feot- 
Ivaly  shields  the  loBtm- 
mantafrom  dlstarblng  In- 
^enoea  of  axteraal  mag- 
Mtioflalda. 

t  ™,«-    ^  «T    .      &,  ^  ,    X  Weston  Standard  Illuminated 

I:  SKLrS-Eoropean  Weston  Electrical  nt^,  Station  Voltmeter        LONDON' —  Elliott  Bros..  No.  101  Bt 

JiutramcQt  Co..  KitteratrafepeSo.  W.  »^»*        Style  g"  "^"^   ' .         Martin-  Lane. 

Mention  tbe  Westebn  Electbicjan  when  writing  for  catalogues. 


Mil  MM 

Portable  Direct  Beading 
Voltmetera  and  MiUlTolt- 
meters.  Ammeters  and  MU- 
BDinieters,  Wattmeters 
and  Voltmeters,  for  After- 
natlng:  and  Direct  Cnrrent 
Circnite. 

Oar  portable  lostmrnenta 
are  recognized  aastandaxda 
thronghont  the  ciTlllzed 
world. 

Our  Semt-Portable  La- 
boratory Standard  Volt- 
meters and  Ammeters  are 
still  better. 

They  are  the  moot  relia- 
ble, Qbaolato  standardafor 
I-aboratory  use. 


THE    ONI.Y    KOIJiSi: 

IN  AMERICA  MAKING  A  SPECIALTY  OF  ELECTRICAL  GLASSWARE. 


-E'A" 


CENTURY 


-ZU- 


WE  CARRY  GLOBES 
AND  SHADES  FOR 
ALL.  KINDS  AND 
TYPES  OF    LAMPS. 


OPEN   AND    ENCLOSED 

OUTER  AND  INNER 

ARC  GLOBES. 


SEND  FOR  OUR  ILLUSTRATED 
CATALOGUE. 


THE  CENTURY  GLASS  COMPANY, 


BELLAIRE,  OHIO. 


FOR    HIGH    GRADE 


INSULATING  VARNISHES 

ADDRESS 

Standard  Varnish  Works 

CHICAGO  NEW  YORK      '  London, 
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THE  BUNNELL  TELEGRAPHIC  M  ELECTRICAL  CO 

1  10-120  BEEKMAN  STREET,  NEW  YORK. 


TELEGRAPH,  TELEPHONE,   RAILWAY 
ANO    ELECTRICAL   SUPPLIES. 


FACTORIES: 
NEW    YORK    CITY 

AND 
MILFORD,  CONN. 


District  Messenger  Call,  Police, Patrol, 
Watchman's,  Burglar  and  Fire  Alarm 
Boxes  and  Equipment 


TRY  OUR 

BEEKMAN   DRY   BATTERY, 
BEEKMAN  IRON    BOX   BELL, 
BEEKMAN  ANNUNCIATOR  WIRE, 
BEEKMAN  TELEPHONES. 

UNEQUALED   IN  QUALITY 
OR   PRICE. 


BEEKMAN  ELECTRO-MECHANICALCOMBINATIONSET. 


OUR    GOODS 
ARE  GUARANTEED. 

CATALOGUE  OR  LEARNERS' 
MANUAL  FREE  ON  RECEIPT 
OF    POSTAGE. 


THE  BEEKMAN  MEDICAL  BA1TERY. 


STANDARD  MAIN  LINE  RELAY. 


No.  5  FIRE  ALARM  BOX. 


Men 

Wanted 

npHERE  is  an    ur- 

f'lr    electricians  — not 
tinkers,    but    tr.iined 

rni.ll«B»l  l"orr.-»|iton.I..iirw  Stbool.. 
Hux  1(II)l>,  yrrnnt<in.  I'n. 

'     "/Willi/  f^  t'fr.une  whal  t  h.ive  tn>\rkf,1  btloio.    P/easi  tell 
:    ^,  y,u  tan  ht:/>  ,Ht. 

men.    IJo  yoii  want  .1 

better  position!.''  SerM 

with    X    opposite  the 

Kiectri'-jU  Knuiiivtr 

position    vou   prefer. 

I>«'-.ien**>"  "f  njimmo-Klfctrif-  MiK'lihit-ry 

anti    your   name  anil 

Krectorof  Klectrir  Power^Housi"  Appiiratiis 

HauHKt^rr  <>r  tU-ttri.-    KailWHj 

address    -wriflen    in. 

ManaK»T  of  Klcrtric  Llwht  I'lant 

Then   we'll   tell    you 

Suiierliiti-iulpiit  <>r  Kltjctrjr  FInnt 

l-ire  rnih'rwiir«^rH'  IiisptMtrkr 

liit-riitr  Wireiiinn 

\'.ii,  help  vim  get  a 

J-'oreniaii  ot  Dyiiiinio  Ilooiii 

/>"<i/ioii,  and  liel|j  you 

Fftrf'niHfi  of  Kli-HtrU'iil  lt<-pair  Shon 

i>3niiiii(>  T«iider 

:;ihance  to  the  toji 

Kle<-(ri«')il  UiH-mnii 

i>lntori)t]iii 

International 

Box  10 

Correspondence  Schools 

02,  SCRANTON,  PA. 

ni 


RELIANCE" 

OKNERATORS 
ANO  IflOTORS. 


SEND      FOR      BULLETIN. 


RELIANCE   ELECTRIC 
COMPANY, 

MILWAUKEE,  WIS. 

AGEHTS  WANTED  fVERYWHERE. 


fO» 


1|;>   ^1   lil'l.'f'l   I  >':;:  />/"ii':i' 


\ 


\ 


} 


y^'-'^y.^>% 
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THE   BUFFALO   ELECTRIC   CARRIAGE  CO. 


ENJOINED  FROM  USING  PORTER  BATTERIES. 

Judge  Hazel  of  the  Uaited  Staies  Circuit  Coart.  Western  District  of  Ne.v  York,  on  June  5,  1902,  handed  down  a  decision  enjoining  the  Buflalo  Electric 
Carriage  Company  from  using  the  batteries  manufactured  by  the  P<,  RTER  BATTERY  CO. 

THE   CASE  WAS    DEFENDED    BY    THE    PORTER    COMPANY    THROUGH    ITS    COUNSEL,    MESSRS.    BANNING    &    BANNING  OF  CHICAGO. 

TheElectric  StorageBatteryCo. 


>IH  I  l_A.O  EI-F>IH  l,A. 


A  DAY  IND  NIGHT  SIGN 


A  novelty  in  sign  construction. 
Bear  in  mind  that 

FEDERAL 
ELECTRIC 

CJ  1  fZ  IW  C  are  equally  at- 
^^M.K^  X^\^  tractive  at  night 
and   in    daytime — a   strong  argument. 


l,FEDtR*L     ELECTRIC    COM PAriY  PATENTS .  j 


^2^0  ''ER  YEAR  net 
^^^**-'^^  income  per  kilowatt  of 
station  investment  is  averaged  from 
300  of  these  signs  in  service  in  Chicago. 
Write  for  Bulletin  No.  50;  large  size 
halftone  engraving  of  this  sign  on  fine 
enameled  paper  sent  free. 

Federal    Electric  Co. 


84   Market   Street,    CHICAGO,    ILL. 


EDISON     PRIMARY    BATTERIES. 


rONMERLT    KNOWN     AS      CDIBON-LALANDE. 


rom    GAS   ENGINES. 
BLOT      MACHINES, 
AUTOMOBILES 

RAILROAD    SIGNALS. 
CROSSING    BELLS. 


eONSTANT     CUBBCNT 
NO    LOCAL   ACTION. 
(WILL   NOT    FREEZE. 
L'QUIO^  TiaHT 

CELLS  ron 

■•ORTASLS 

woniL 


FULL    DESCRIPTION    IN    BOOKLET    NO.   4- 

EDISON    MANUFACTURING    COMPANY, 


^^^^^^       RHEOSTATS 

AND 

ELECTRIC    CONTROLLINC    DEVICES 

OF    EVERY    DESCRIPTION. 

HTs:       ^*  THE  CUTLER-HAMMER  MFG.  CO. 


AGENTS : 

STURTEVANT  ENGINEERING  CO.,  LONDON,  ENG. 
KILBOURNE  &  CLARK  CO..  SEATTLE,  WASH. 


MAIN  OFFICES  AND  FACTORY:  BRANCH  OFFICES; 

MILWAUKEE.  NEW  YORK-CH<CACO. 


An  INCANDESCENT  LAMP  represents  a  large  Investment  of  capital,  ingenuity  and  skilled  woriiniansfiip,  It  is  sold  at  a  price  10  low  as  to  necessitate  eternal 
vigilance  In  cutting  costs  to  a  mlnlmim.  A  successful  lamp  maaufacturer  can  not  afford  to  experiment  with  poor  materials.  This  explains  ihe  popularity  of 


408  N.  J.  R.  R, 


Ave..  NEWARK,  N 


R    &    C  O 


J. 


120  LIBERTY  ST.,  NEW  YORK. 


Pl-ATIIMUIVI 


We  buy  and 
Refine 
Platinum 
Scrap  also. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Acme  Pay  Station  Co — 

Adams-Eagnall  Electric  Co..— 

Akron  Smoking  Pipe  Co — 

American  Battery  Co — 

American  District  Steam  Co..- 
Amer.  Electrical  Beater  Co..~ 

Amer.  El.  Telepbone  Co I: 

American  Electrical  Works.. l 
American  School  of  Corresp..!! 
Amer.  Steel  &  Wire  Company  : 

Anderson  i  Sons,  W.  H r 

Arnold  Elec.  Pow.  Stat.  Co..  i 
Audel  &  Co.,  Theo 1 

Badt  &Co.,F.  B 

Baker*  Company 

Bamett  Company,  G.  &  H 

Bayley  &  Sons  Co.,  W 

Beardslee  Chandelier  Mfg.Co. 

Beidler  A  Co  ,  Francis 

Berthold  &  Jennings 

Besly  &  Co.,  Charles  H 

Bissell.G.  W 

Bossert  EL  Constmction  Co. . 

Brown  (t  Leasure 

Bnllocfc  Electric  Mfg.  Co 

Bunnell  Telegraph.  A  Elec.  Co. 

Carney  Brothers  Company. .. 

Central  Electric  Co 

Central  Manufacturing  Co.. . 
Central  Telephone  &  EL  Co . . 

Century  Glass  Co 

Chase-Shawmut  Company... 

Cmcago  &  Alton  Railroad 

CAN.  W.R.R 

Chicago  Edison  Company. 4, 


Chic.  Fuse  Wire  A  Mfg.  Co...— 
Chicago  Insulated  Wire  Co.. — 

C,  M.  &St.  P.  R.  R 16 

Chicago  Pay  Station  COt 14 

Coit,  Henry  A 14 

Colorado  Lamp  Co.,  The — 

Columbia  Telepbone  Mfg.Co.l4 
Continental  Tel.  Const.  Co..  14 
Continuous  Rail  Joint  Com- 
pany of  America 7 

Crescent  Ins.  Wire  &  Cbl.  Co.  1 
Crocker-Wheeler  Company    20 

Crolius  &  Son,  E,  R — 

Cutler-Hammer  Mfg.  Co 3 

Cutter  Elec.  &  Mfg.Company— 

D.  A  W.  Fuse  Company — 

Dearborn  Drug  &  Cbem.  Co..  8 
Diamond  Sleter  Company  ..  — 

Dicke  Tool  Company .16 

Diehl  Manufacturing  Co 8 

Dixon  Crucible  Co.,  Joseph..  16 

Eclipse  Pulley  Covering  Co..  10 
Edison  Decorative  &  Minia- 
ture Lamp  Department 10 

Edison  Mfg.  Company 3 

Edwards  <t  Company U 

Electrical  Engineer  Institute- 
Electric  Appliance  Company.lO 
Electric  Storage  Battery  Co..  3 
Electrician  Pub.  Company...  17 
Ericsson  Telepbone  Company  1 
Eureka  Electric  Company 15 

Federal  Electric  Company...  3 
Flora,  E.  E II 


"For  Sale"  Advertisements..  12 
Ft.  Wayne  Elec.  Works.,  Inc.l9 

Fowler,  John  H 17 

Franklin  Eng.  &  Elec.  Co..,.— 
Fulmer  Lumber  Co.,  D.  M.  ...17 

General  Electric  Company...  4 
General     Incandescent     Arc 

Light  Company 7 

General  Incand.  Lamp  Co — 

Glass  Wool  Mfg.  Company..  .— 

Goodrich  Line 16 

Great   Western    Smelting   & 

Refining  Company 13 

Gregory  Electric  Company  ..13 

Hartford   Steam    Boiler    In- 
spection &  Insurance  Co. .  .16 
Hazard  Manufacturing  Co..  ..20 
Hobart  Elec.  Mfg.  Company, .  1 

Hoffman,  G.  W 12 

Holcomb-Lobb  Co 17 

Holmes  Fibre  Graph.  Co 7 

Hopkins  it  Co,  A.  P 17 

Huebel  Company,  C.  J 17 

Humphrey,  Henry  H 1 

lUiaois  Electric  Specialty  Co.  14 

Illinois  Elec.  Mfg.  Co 12 

Illinois  Maintenance  Co 12 

Incandescent  Electric  Light 

Manipulator  Company — 

Indiana  Rub.  &  Ins.  W.  Co. ..  1 
India  Rubber  &  Gutta  Percha 

Insulating  Company 4 

Intemafl  Corres.  Schools 2 

International  Tel. Mfg.  Co.  ..15 

Jeffrey  Manufacturing  Co 16 


Johnston,  Thomas  J 11 

Kartavert  Manufacturing  Co,20 
Kellogg  Switchboard  &  Sup- 
ply Company 10, 15,  17 

Klein  &  Son,  Mathias 17 

Kokomo  Tel.  <&  El.  M.  Co....  14 

Leather  Preserv.  M.  Corp — 

Leavitt,  R.  H 17 

Leulanche  Battery  Company  .13 

Leflfel  &  Co.,  James 16 

Lindsley  Brothers  Compa.ny..l7 
Lowell  Model  Co 1 

Machado  A  Roller — 

Maltby  Lumber  Company..  .17 
Manhattan  Elec.  Supply  Co..  5 

Matthews  A  Bros.,  W.  N 11 

McLennan  &  Company,  K  — 10 
Metropolitan  Tel.  &  El  Co. ..15 

Mica  Insulator  Company — 

Miscellaneous  Ad vs 12 

Moloney  Electric  Company..— 

Monarch  Fire  Appl.  Co 1 

Monon  Railroad '. ....  8 

Moon  Mfg.  Co.,  The 15 

Morse  Cedar  Company 17 

Mott  &  Company,  J.  E 10 

Munsell  &  Co.,  Eugene 10 

National  India  Rubber  Co.. ..  1 

NaUgleTieCc,  E.  E 17 

New  York  Ins.  Wire  Co 9 

Norton  Tool  Company, The..  14 

Okonlte  Company,  The 1 


Paragon  Fan  A  Motor  Co — 

Parsell  &  Weed — 

Pass  A  Seymour 9 

Perrizo  &  Sons 17 

Phillips,  Eugene  F 11 

Phillips  Insulated  Wire  Co. .11 

Phcenix  Glass  Company 1 

Phosphor-Bronze  S.  Co 16 

Pignolet,  L.  M 10 

Pittsburg  A  L.  S.  Iron  Co 17 

Porter  Cedar  Company 17 

Pratt  Institute — 

Reislnger,  Hugo 7 

Reliance  Electric  Company..  2 
Reynolds  Electric  Company.— 

R.  I.  Teleph.  A  Elec.  Co 20 

Roebling's  Sons  Co.,  J.  A JO 

Rose  Electric  Company 12 

Rose  Polytechnic  Institute. .. — 

St.  Louis  Elec.  Supply  Co       20 

Sargent  &  Lundy — 

Sawyer-Man  Elec.  Company.— 

Schoonmaker  Co.,  A.  G  .19 

Schott,  W.H 11 

Schureman  A  Hayden 12 

Shelby  Electric  Company . . . .  — 
Signalold  Chemical  Works..  .— 
Simplex  Electrical  Co., The. 1,10 

Smith  Co.,  S.  Morgan 8 

Spencer  Electrical  Co 14 

Spies  Electric  Company 11 

Sprague  Electric  Company...  10 
Standard  Electric  Company  ..ll 
Stmndard  Pole  A  Tie  Co 17 


Standard  Underg.  Cable  Co . .  1 

Standard  Varnish  Works 1 

Stanley  Instrument  Co 9 

Sterling  A  Son,  W.  C 17 

Sterling  Electric  Company...— 
Sterling  Varnish  Co.,  The....  11 
Stilwell-Bierce  A  Smith-Valle 

Company 9 

Stow  Mfg.  Company — 

Stromberg-Carlson  Tel.  Mfg. 

Company 15 

Sturtevant  Company,  B.  P.. .20 

Torrey  Cedar  Company 17 

Triumph  Electric  Co 7 

Valentine-Clark  Co.,  The....- 

Varley  Duplex  Magnet  Co — 

VIndex  Electric  Company....  7 

Vomacka  A  Mazenek — 

Vulcanized  Fiber  Company . .  20 

Wagner  Electric  Mfg.  Co 6 

Walsh's  Sons  A  Company 12 

West  Shore  Route — 

Western  Electric  Company...  7 

Western  El.  Supply  Co — 

Westlnghouse      Electric     A 

Manufacturing  Company  ..18 
Weston  Electrical  Inst.  Co...  1 
Whitehead  Company,  W.  W..13 

Wickes  Bros 12 

WlUyoung,  ElmerO — 

Wisconsin  Central  R.  R 16 

Worceater  Company.  0.  H  — 17 
Worcester  Poly  technic  Inst, .  11 
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ALWAYS 

IN 
STOCK. 


MANUFACTURED  BY 


Motors, 
Switches, 
Arc  Lamps, 
Circuit  Breakers,  Etc.,  Etc. 

CHICAGO  EDISON  COMPANY,  1 39  Adams  Street, CHICAGO. 


■  Go. 
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GENERAL  ELECTRIC  COMPANY'S 


LEVER  SWITCHES 


FORM   D 


Embody  the  good  features  of  former  products  combined  with  improve- 
ments which  fit  them  for  modern  conditions.  They  conform  to  the 
latest  requirements  of  the  underwriters. 


SHIPMENTS  MADE  FROM  STOCK. 


BULLETIN  No.  4259. 


GENERAL  OFFICES:    SCHENECTADY,  N.  Y. 

CHICAGO  OFFICE:     Monadnock  Block.  Sales  Offices  in  all  large  cities. 
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There  is  No  Higher-Class  india-Rubber  insulation 
For  Wires  and  Cables  than 

HABIRSMANA/ 


Authorized  Manufacturers  of  th* 
A-TTIX      F-I.EXIB1.E    TtJBI 


'NA/IRI 


1     I  

;   The  India-Rubber  and  Gutta-Percha  Insulating  Co., 


Sales  Office, 
IB  Cortlandt  St.,  New  York. 


MAIN  OFFICE,  Glenwood  Works, 

YOIMKI 


IRS,   IM.  Y. 
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WESTERN    ELECTRICIAN 


CTRIC 


DESK,  BRACKET,  CEILIIMC  AND 
VENTILATING  FANS  FOR  ALL 
VOLTAGES  AND  ALL  CURRENTS. 

We  have  them  on  Exhibition  in  our  Officesm 

SEND   FOR   CATALOGUE   AND   PRICES. 


CSpidml  €itdnt€mt\fmt> 


264=266-268=270  FIFTH  AVENUE, 
CHICAGO. 


WE  DESIGNED  AND  BUILT 

The  Central  Electric  Power  Plant 


AND    THE 


Complete    Heating  and   Power  System 


OF     THE 


BARING  CROSS  (ARK.),  SHOPS 


OF    THE 


St.    Louis,    Iron    Mountain    &    Southern    Railway, 

DESCRIBED     IN    THIS     ISSUE. 


SEND     FOR     ILLUSTRATED     BULLETIN. 


ARNOLD  ELECTRIC  POWERSTATION  CO. 

ENGINEERS,  CONTRACTORS, 

Desigaers  and  Builders  of  Complete  Electric  Railway,  Lighting  and  Power  Installations. 

TRANSIT  BUILDING,  NEW  YORK.  MARQUETTE   BUILDING,   CHICAGO. 


Anti-Doc 


No.  SIX 

A  First-Class  Medical  Apparatus. 

RETAIL  PRICE,  S2.50.  SOLD  BY  ALL  DEALERS. 


MADE    BY 


MANHATTAN  ELECTRICAL  SUPPLY  CC, 


32  Cortlandt  Street, 
NEW  YORK. 


188  Fifth  Avenue, 
CHICAGO. 
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A  MOST 
IMPORTANT 
POINT  ON 


"TYPE  F"  SWITCHBOARD  INSTRUMENTS 

The  pointers  of  many  so-called  dead  beat  instruments  will  oscillate 
back  and  forth,  after  a  change  of  circuit  conditions,  for  a  minute  or  more 
before  coming  to  rest.  In  type  H,  K  and  F  instruments  the  pointers  swing 
from  their  position  of  rest  to  a  new  position  of  rest  when  the  current  changes 
ivitfiout  any  intermediate  oscillation. 

This  quality  has  been  obtained  without  sacrificing  in  the  least  the  accu- 
racy or  the  sensibility  of  the  instrument. 

OTHER  VALUABLE  FEATURES  EXPLAINED  IN 
DETAIL    IN    BULLETIN    NO.    31,    2D    EDITION. 

•    ■    ST.  LOUIS,  MO. 


Type  F  Voltmeter.  Back  Connection.  One-Third  Actual  Size. 


WAGNER  ELECTRIC  MFC.  CO., 


AiUoBterfl,  Jn<*.  Lamps. 

Inc.  El.  Lt.  Manipulator  Co. 

Anchors  (Tel.  A  Tel.) 

Matthews  A  Itro.,  W.  N. 

Anntui  c  i  ato  rs. 

Central  Electric  Co. 
Edwards  A  Company. 
Electric  Appliance  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Babbitt  Metal  and 
Solder. 

Gr.  Western  Sm.  and  Refg.  Co. 

Batteries  and  Jars. 

Bunnell  Telegraph  AElecCo. 
Central  Electric  Co. 
Edison  Mfg.  Co. 
Edwards  A  Company. 
Electric  Appliance  Co. 
Leclanche  Battery  Co.,  The 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Bells,  BujExerSt  Ktc. 

Bunnell  Tele^rrap.  A  Elec.  Co. 
Central  Electric  Co. 
Edwards  A  Company. 
Electric  Appliance  Co. 
Spies  Electric  Company, 
western  Electric  Co. 
Western  Elec.  Supply  Co. 

Belt  Dressing. 

Eclipse  Pulley  Covering  Co. 
Leather  Preserver  Mfg.  Corp. 

Belting. 

Leather  Preserver  Mfg.  Corp. 

Blovrers. 

Sturtevant  Co.,  B.  F. 

Boilers. 

Whitehead  Company,  W.  W. 

Books,  Blectrical. 

Audel  A  Co..  Theo. 
Electrician  Publishing  Co. 

Brushes. 

Central  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
Holmes  Fibre-Graphite  Co. 
Western  Electric  Company. 

Cable  CUps. 

Chaae-Shawmut  Company. 
Norton  Tool  Company,  The. 

Cables.  (See  Insulated  wires.) 

Cables,  Electric  (See  Insu- 
latedwires)  Copper^Sheet 
and  Bar. 

Amerlcam  Elec.  Works. 
American  Steel  A  Wire  Co. 
Bunnell  Telegrap.  A  Elec.Co, 
Central  Electric  Co. 
General  Electric  Go. 
New  York  Ins.  Wire  Co. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Western  Elec.  Supply  Co. 
Wetitorn  Electric  Company. 

Carbons,  Points  and 
Plates. 

Central  Electric  Co. 

Chicago  EdiBon  Co. 

Electric  Appliance  Co. 

Bellinger,  Hugo. 

Wealern  Elect.  Supply  Co. 
Caatlnss. 

Smith  Co.,  S.  Morgan. 
Chains. 

Jeffrey  Mfg.  Co. 
Circuit  Breakers. 

Badt  A  Co..  K.  B. 

Cutter  Elec.  A  Mfg.  Co. 

Western  Electric  Company. 

Coal  and  Ashes  Hand- 
llns  llachinery. 

Jeffrey  Mfg  Co. 
Colls  and  Ma^^eta. 

Bunnell  Telegrap.  A  Elec, Co. 

Varley  Dunlei  Magnet  Co. 

Weutern  Electric  Co. 
Coloring  for  Inc.  liamps. 

SIgnalold  Chemical  Works. 
Compound. 

Groflus  A  Son.  E.  R. 

Dearborn  Drug  A  Chem.  Wks. 

Conduit  and  Conduits. 

Badi  A  Co.,  F.  B. 
Central  Electric  Co. 
Electric  Appliance  Co. 
SpnKue  Electric  Co. 
W«stem  Elect.  Supply  Co. 


CLASSIFIED    INDEX   OF   ADVERTISEMENTS. 


Construction  A  Repairs. 

Chicaco  F,dlson  Co. 
Parsell  A  Weed. 
Spies  Electric  Company. 
Western  Electric  Co. 

Contractors  and  Electrie 
Juifht  Plants. 

.Vrnolil  Elec.  I'ow.  Stat.  Co. 
Uullock  Elec.  Mfg.  CO. 
Crocker-Wheeler  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
Mott  A  Company.  J.  E. 
Sprague  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Westlnghouse  Elec.AMfg.Co. 
Correspondence  Schools. 
American  School  of  Corresp. 
Electrical  Engineer  Inst. 
Int.  CorresDond.  Schools. 

Cross- Arm  Brace**,  Etc. 

Anderson  &  Sons,  W.  H, 
Cross-Arms,     Pins     and 

Brackets. 

Berthold  A  Jennings. 
Central  Electric  Co. 
Central  Manufacturing  Co. 
Leavitt,  R.  H. 
Standard  Pole  A  Tie  Co. 
Western  Elect.  Supply  Co. 
Western  Electric  Company. 
Cut-Outs  and  Sfvitches. 
Bossert  Elec.  Const.  Co. 
Central  Electric  Co. 
Cbtcago  Edison  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Pass  A  Seymour. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Cuts. 

Franklin  Eng.  &  Electro.  Co. 
Dynamos  and  DIotors. 

Bullock  Elec.  Mfg.  Co. 

Central  Electric  Co. 

Crocker-Wheeler  C'-. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co, 

Gregory  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Parsell  A  Weed. 

Reliance  Electric  Company. 

Scbureman  A  Hayden. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B.  F. 

Triumph  Electric  Co. 

Wagner  Electric  Mfg.  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  &  Mfg.  Co. 
Electric  Heatlnjc  Appl. 

American  Elec.  IloalerCo. 

ijlmplex  Electrical  Co. 
Electric  Railn^ays. 

Crocker-Wheeler  Company. 

General  Electric  Co. 

Sprague  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Electric  Sijpis. 

Federal  Electric  Company. 
Electrical  and   Mechan- 
ical Engrineers. 

Arnold  Klec.  I'ow.  Stat.  Co. 

Badt  &  Co..  F.  B. 

BlsseU,  G.  W. 

Brown  A  Leasure. 

Flora.  E.  E. 

Humphrey,  Henry  H. 

Mott  A  Company,  J.  E. 

Sargent  A  Lundy. 

Scbott.  W.  H. 
Electrical  Instruments. 

Badt  A  Co..  F.  B. 

Bunnell  Telegrap.  A  Elec.Co. 

Centra!  Electric  Co, 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Illinois  Electric  Specialty  Co. 

Macbado  A  Roller. 

Plgnolet,  L.  M. 

Stanley  Instrument  Co. 

Wagner  Electric  Mfg.  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  a  Mfg.  Co. 

Weston  Electrical  Inst.  Co. 

Wlllyoung,  Elmer  Q. 


£lectro-Platin)E   Ttlach'y. 

Besly  AGO..  Chas,  H. 
Crocker-Wheeler  Company. 
General  Electric  Co. 

Elevators-Conveyors. 

Jeffrey  Mfg.  Co. 
EncpineSt  Gas. 

Lowell  Model  Co. 
Parsell  A  Weed. 

Eni^nes,  l$team. 

Bayley  &  Sons  Co.,  W. 
Sturtevant  Co.,  B.  F. 
Whitehead  Company,  W.  W. 

Exh*8t  Steam  Apparatus. 

American  District  Steam  Co. 

Fan  Outfits. 

Central  Electric  Co. 
Crocker-Wheeler  Company. 
Dlehl  Manufacturing  Co. 
Edison  Mfg.  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
St.  Louis  Elec.  Supply  Co. 
Sprague  Electric  Co. 
Sturtevant  Co.,  B.  F. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  &  Mfg.  Co. 

Fibre. 

Kartavert  Mfg.  Co. 
Vulcanized  Fibre  Co. 

Files. 

Barnett  Co..  G.  A  H. 

Fire  Alarm  Equipments. 

Bunnell  Telegrap.  A  Elec.Co. 

Fire  Extinjpiishers. 

Monarch  Fire  Appliance  Co. 

Fixtures,  Gas  and  Elec. 

Beardslee  Chandelier  Mfg.Co 

Flashers. 

Reynolds  Electric  Company. 

Flexible  Shafts. 

Stow  Mfg.  Co. 

Forces. 

Sturtevant  Co.,  B.  P. 

Fuses  and  Fuse  Wire. 

Central  Electric  Co. 
Chicago  Fuse  Wire  &  Mfg.Co. 
D.  &  W.  Fuse  Company. 
Electric  Appliance  Go. 
Vomacka  &  Mazanek. 
Western  Elect.  Supply  Co. 
Western  Electric  Company. 

Gears. 

Besly  &  Co., 


Chas.  H. 


General  Elec.  Supplies. 

Bunnell  Telegraph.  AElec.Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

St.  Louis  Elec.  Supply  Co. 

Standard  Electric  Company. 

Western  Electric  Co. 

Western  Elect.  Supply  (Do. 
Glass  IV00I. 

Glass  Wool  Mfg.  Company. 
Globes     and     Electrical 

Glassirare. 

Century  Glass  Co. 

Phoenix  Glass  Co. 

Western  Elect.  Supply  Co. 

Graphite  Specialties. 

Besly  A  Co.,  Cbaa.  H. 
Dixon  Crucible  Co.,  Jos. 
Holmes  Fibre-Graphite  Co. 

Heating     and    Ventilat- 
ing Apparatus. 

Sturtevant  Co.,  B.  F. 
Holders,  Inc.  Ivamps. 

Incandesent    Electric    Light 
Manipulator  Co. 
Inspection  A  Insurance. 

Hartford   Steam    Boiler   In- 
spection A  Insurance  Co. 
Institutes. 

Pratt  Instlliilc. 

Rose  I'olyhiclinlc  liistllnle. 

Worcester  I'olyterhnk-  Inst. 
Insulators  and    Insulat- 

ins  materials. 

Akron  Smoking  Pipe  Co. 

Bunnell  Telegrap.  A  Elec.  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electrical  Appliance  Co. 

General  Inc.  Arc  Light  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 


Kartavert  Mfg.  Co. 
Mica  Insulator  Co. 
Munsell  A  Co.,  Eugene. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
OkonlteCo.,  The. 
Phillips  Insulated  Wire  Co. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Standard  Varnish  Works. 
Sterling  Varnish  Co. 
Vulcanized  Fibre  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Insulated  Wires  and  Ca- 
ble*—Slas^et  ^Vires. 

American   Electrical   Works. 
American  Steel  A  Wire  Co. 
Bunnell  Telegrap.  &  Elec.Co. 
Central  Electric  Co. 
Chicago  Insulated  Wire  Co. 
Crescent  Ins.  Wire  A  Cbl.  Co. 
Electric  Appliance  Co. 
General  Electric  Co.     . 
Hazard  Manufacturing  Co. 
Indiana  Rub.  A  Ins.  WlreCo. 
India  Rubber  A  Gutta  Percha 

Insulating  Co. 
Kellogg  Switch.  A  Sup.  Co. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
OkonlteCo.,  The. 
Phillips.  Eugene  F. 
Phillips  Insulated  Wire  Co. 
Roebling's  Sons  Co.  J.  A. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Western  Elec.  Supply  Co. 
Western  Electric  Company. 

Junction  Boxes. 

Bossert  Elect.  Const.  Co. 
General  Inc.  Arc  Light  Co. 

liamps.  Arc. 

Adams- Bagnall  Elec.  Co. 
Central  Electric  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Lt.  Co. 
Gregory  Electric  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouse  EL  A  Mfg.  Co. 

liamps.  Incandescent. 

Central  Electric  Co. 
Chicago  Edison  Co. 
Colorado  Lamp  Co. 
Edison  Decorative  A  Minia- 
ture Lamp  Dept 
Electric  Appliance  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
General  Inc.  Lamp  Co. 
Sawyer-Man  Elec.  Co. 
Shelby  Electric  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Lamps,  Inc.,  Adjusters. 

Inc.  El.  Lt.  Manipulator  Co. 

Ijamps,      Incandescent— 
Replacers  A  Cleaners. 

Inc.  El.  Lt.   Manipulator  Co. 

liisfhtning;  Arresters. 

American  Elec.  Fu>e  Co. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

liinemen's  Climbers. 

Anderson  A  Sons,  W.  H. 
Klein  A  Son,  Mathlas. 

Masruet  Wires. 

(See  Insulated  Wires.) 

Jtleclianical  1>esiener. 

Flora,  E.  E. 

mechanical  Draft. 

Sturtevant  Co..  B.  F. 

meters. 

Diamond  Meter  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Inc.  Arc  Light  Co. 

mica. 

Munsell  &  Co.,  Eugene. 

mining  Apparatus,  Elec. 

Crocker-Wneeler  Company. 
General  Electric  Co. 
Jeffrey  Mfg.  Co. 
Westinghouse  El.  A  Mfg.  Co. 

motors.  (See   Dynamos    and 
Motors). 


Nippers  and  Pliers. 

Klein  &  Son.  Mathlas. 

Paclc^lns;. 

Besly  &  Co.,  Chas.  H. 

Patent  Attorneys. 

Johnston,  Thomas  J. 

Phosphor  Bronze. 

Besly  &  Co.,  Chas.  H. 
Phosphor  BronzeSm.Co.,Ltd. 

Platinum     Boueht     and 
Sold. 

Baker  A  Company. 
Gt.West.Sm.and  Refining  Co. 

Poles  and  Ties. 

Beidler  &  Co.,  Francis. 
Berthold  &  Jennings. 
Carney  Brothers  Company. 
Fowler,  John  H. 
Fulmer  Lumber  Co.,  D.  M, 
Holcomb-Lobb  Co. 
Hopkins  A  Co.,  A.  P. 
Iluebel  Company,  C.  J. 
LIndsley  Bros.  Co. 
Maltby  Lumber  Co. 
Morse  Cedar  Co. 
Naugle  Tie  Co.,  E.  E. 
Perrizo  &  Sons. 
Pitt.iburg  A  L.  S.  Iron  Co. 
Porter  Cedar  Company. 
Standard  Pole  A  Tie  Co. 
Sterling  &  Son,  W.  C. 
Torrey  Cedar  Co. 
Valentine-Clark  Co.,  The. 
Worcester  Co.,  C.  H. 

Polish  (metal). 
Hoffman,  Q.  W. 

Porcelain. 

Akron  Smoking  Pipe  Co. 

Poiv^er  Transmission 
machinery. 

Jeffrey  Mfg.  Co. 
Smith  Co..  S.  Morgan. 
Stilwell-BIerce  Smith- Vaile. 

Pulleys. 

Smith  Co.,  S.  Morgan. 
Stilwell-Blerce  Smith- Vaile. 

Pulley  Covering;. 

Eclipse  Pulley  Covering  Co. 
Rail  Bonds. 

American  Steel  &  Wire  Co. 
Badt  A  Co.,  F.  B. 

Bail  Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 

Reftuers. 

Gt.West.Sm.and  Refining  Co. 

Re-'tVLndins- Repairs. 

Chicago  Edison  Co. 
Gregory  Electric  Co. 
Hi.  Elec'l  MIg.  Co. 
Scbureman  A  Hayden. 

Rheostats. 

Badt  A  Co.,  F.  B. 
Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 
Gen'i  Inc.  Arc  Lt.  Co. 
Westlnghouse  El.  &  Mfg.  Co. 

Rosettes. 

Pass  A  Seymour. 

Second-Hand  maciry. 

Gregory  Electric  Co. 
Illinois  Maintenance  Co. 
Matthews  A  Bro.,  W.  N. 
Rose  Electric  Company. 
Schoonmaker  Co..  A.  G. 
Scnureman  &  Hayden. 
Walsh's  Sons  &  Co. 
AVhitebead  Company,  W.   W. 
Wickes  Bros. 

Speakiue  Tubes. 

Central  Electric  Co, 
Edwards  &  Company. 
Electric  Appliance  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Speed  Indicators. 

Besly  A  Co.,  Chas.  H. 

Queen  A  Co. 

Weston  Electrical  Inst.  Co. 

Springs. 

American  Steel  A  Wire  Co. 

Steel  Boxes. 

Bossert  Elec.  Const.  Co. 


Storage  Batteries. 

American  Battery  Co. 
Electric  Storage  Battery  Co. 

Tapes,  Insulatine. 

American  Electrical  Works. 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
Electric  Appliance  Co. 
New  York  Insulated  Wire  Co. 
Okonite  Co.,  The. 
Simplex  Electrical  Co. 
Western  Electric  Co. 
Western  Klec.  Supply  Co. 

Telegraphic  Supplies. 

Bunnell  Telegraph.  AElec.Co. 

Telephones,  Telephone 
material  and  Switch- 
boards. 

Acme  Pay  Station  Co. 
American  El.  Telephone  Co. 
Bunnell  Telegraph. AElec.Co. 
Central  Electric  Co. 
Central  Tele.  A  Elec.  Co. 
Chicago  Pay  Station  Co. 
Con,  Henry  A. 

Columbia  Telephone  Mfg.  Co. 
Continental  Tel.  Const.  Co. 
Ericsson  Telephone  Co. 
Eureka  Electric  Company. 
International  Tel,  Mfg.  Co. 
Kellogg  Swltchb.  A  Sup.  Co. 
Kokomo  Tel.  A  El.  Mfg.  Co. 
Metropolitan  Tel.  A  Elec.  Co. 
Moon  Mfg.  Co.,  The. 
R.  L  Telephone  A  Elec.  Co. 
St.  Loul.i  Elec.  Supply  iCo. 
Spencer  Electrical  Co. 
Sterling  Electric  Co. 
Stromberg-Carlson  Tel.M.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Tools. 

Anderson  A  Sons,  W.  H. 
DIcke  Tool  Company. 
Klein  A  Son,  Mathlas. 
Norton  Tool  Company,  The. 

Transformers. 

Central  Electric  Company. 
Crocker-Wheeler  Company. 
Ft.  Wayne  Elec.  Works,  Inc. 
General  Electric  Co. 
Gregory  Electric  Co. 
Moloney  Electric  Company. 
Standard  Electric  Company, 
Vlndex  Electric  Company. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Trucks,  Electric  Car. 

General  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Turbine  M'ater  IVlieels 

Leflfel  A  Co.,  Jas. 
Smith  Co.,  S.  Morgan. 
Stilwell-Blerce    Smith- Vaile 

Varnishes. 

Standard  Varnish  Works. 
Sterling  Varnish  Co. 

Tulcanized  Fibre. 

Vulcanized  Fibre  Co. 

tVires,  Copper. 

American   Electrical  Works. 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Hazard  Manufacturing  Co. 
National  India  Rubber  Co, 
OkonlteCo.,  The. 
Phtllljis  Insulated  Wire  Co. 
Roebling's  Sons  Co.,  J.  A. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Western  Electric  Company. 

'%Vire.  Bare. 

American  Steel  A  Wire  Co. 
Besly  A  Co..  Chas.  H. 
Central  Electrle  Co. 
Electric  Appliance  Co. 
Okonlle  Co.,  The. 
Phillips  Insulated  Wire  Co. 
Roebling's  Sons  Co.,  J.  A. 
Standard  Underground  C.  Co. 
Western  Electric  Co. 
Western  Electrical  Sup.   Co. 

X-Ray  Outfits. 

Wlllyoung,  Elmer  Q. 


S^oxr    .^^J.f>la.0.be^lo£&l    IndesK:    of    .A.<l^vex-t:i(se>xxiei3.-t:fi»    See    f*^e:e    3» 
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The 
"Electra" 
Carbons 
are  the 
recognized 
standard 
all  the 

world 

over. 


There  are 
no  Carbons 

better 

than  the 

"Electra" 

and  none 

"jnst 
as  good." 


IFIBRF-QPAPHITEJ 
COMMUTATOR  Ri 

musti     M 


L\J-\-yl!.VI.\C.K\\HQ. 


There's  No  Friction 

with  the  Fibrc'Gnpblte  Commatator  BruBh. 
Being  90-perceat.  ptire  graphite,  ii  insure!  low 
reiistancc,  no  aparking  under  a  varyiog  load,  and 
longer  wear.  TLere  is  no  greasing  required. 
The  Fibre-Graphite  la  therefore  the  most  cco- 
Qomic  brush  on  (he  market.     Send  for  price  list. 

HOLMES  FIBRE-GRAPHITE  MFG.  CO. 

5I5S Wakefield  St.,  fiermantown.  PHILADELPHIA. 


CONTINUOUS  BAIL  JOINT  CO.  OF  flW. 

Gbnbral  Offices:    Century  Building, 

NEWARK,  N.  J. 

Orer  t«u  thousand  (10,000)  miles  in  use.    Received  the  highest 

award  in  Us  class  at  Paris  Exposition,  1900,  and 

Fan- American,  Buffalo,  1901. 


:,/, 


r  \\   F 


f  [/  ir  P  ^  ^  .h 


/I  ^  yf 


fj   i    .t    ilA  Jh 


p-.p 


RliJIVI 


SMALL  GENERATING  SETS  FOR 

MARINE  WORK  OR  SMALL 

ISOLATED  PLANTS. 

WE   MANDFACTUBE 

GENERATORS  and  MOTORS 

OF  ALL  KINDS  AND  FOR  ALL  PURPOSES. 

TRIUMPH  ELECTRIC  CO., 


'WE" 


CINCINNATI,  O. 


a^'    ^'  Xl^ 


r  i^.,r 


r       'jT 


TYPE  405  ARC  LAMPS  | 

^ML 

.  .  .  FOR  .  .  . 

FLUCTUATING 

VOLTAGES 

t 

Specially  designed  for 
operation    on    STREET 
RAILWAY  circuits,  being 
provided   with    an    auto- 
matic  cut-out  and    sub- 
stitutional resistance. 

WRITE 

M;^""^^  M 

[tm 

»   >   .3k 

^jj^j^ 

FOR 

fc'.,/-  ^, 

BULLETINS 

t-V-i    '                                         ' 

No. 

\;_^»;^. 

7008-70 1  1 . 

Western  E 

CHICAGO.      SAINT  LC 

lectric  Company, 

Ills.     PHILIDELPHIl.      NEW  WK. 
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Orer  Thirty  Thousand  Engineers  know  to-day,  from  personal  experience,  that  DEARBORN  COMPOUND  will  clean  boilers  of  all  scale  and  keep  them  clean, 
without  any  injury  to  the  iron  or  other  connections.     Feed  in  enough  to  get  all  the  old  scale  out.     The  more  you  use,  the  more  you  will  preserve  the  iron. 

WRITE  US  ON  WATER  ANALYSIS.        CHEAPEST  AND  ONLY  PERFECT  METHOD  KNOWN. 


DEARBORN    DRUG    AND     CHXSIVIICAli    WORKS. 


CHICAGO: 
Xl-S*  Rlalto  BIdR..  Tel.  Harrlaon  Nos.  3930  and  3931. 

PITTSBURG.  ST.  LOUIS.  ST.  PAUL, 

.v.  W.  Croucli.  P.  EarJlcy.  T.  S.  P.  Huye?. 


WM.  H.   EDGAR,  President. 


ATLANTA,  GA. 
(J.  II.  E\'erett. 


DENVER. 
G.  E.  Tiilcott. 


NBW  TORK:    ISO  Liberty  Stnet. 

Wm.  B.  McVlolier. 
SAN  FRANCISCO.  HONOLULU,  H.  I. 

W.  A.  Kenney.  E.  C.  Brown. 


Faster  than  ever 
to  California 


CHICAGO 

^  NORTH-WESTERN 

RAILWAY 


•pIB  OVERLAND  LIMITED  leaves 
Chicago  6. 30  p.  m.  daily  via  Chicago- 
Union  Pacific  &  North-Western  Line,  ar- 
rives San  Francisco  5.15  afternoon  of 
third  day  and  Los  Angeles  7.45  next 
morning.  No  change  of  cars;  all  meals 
in  Dining  Cars.  ■  Buffet  Library  Cars 
with  barber.  The  best  of  everything. 
The  Pacific  Express  leaves  10.30  p.  m. 
daily.  Tourist  Sleepers  daily  to  Califor- 
nia and  Oregon  and  personally  conducted 
excursions  every  Wednesday  from  New 
England.  Send  4  cents  postage  for 
"California  Illustrated"  to  Chicago  & 
Nqfth-Westem  Railway, 


toi  OtM-t  St..  •  PhlUdelphU 
|«  WMhiOEtoa  3c,  Boston 
9M  Hala  St^  •  -  BoSalo 
Ma  a*#fc  St.,  •    -     Qilc«gt> 


435  Vine  St..  •  ClBclBBaH 
5C7  Smhb6eld  St.,  Pfusbufff 
•^  Superior  St.,  •  Clerelana 
17  Campus- MarduB,  Detroit 
■  KlBc9(..Emat.Taro«t».0*t. 


HIGH-GRADE 


ENGINES* 


VERTICAL  AND  HORIZONTAL. 
AUTOMATIC  AND  THROTTLING. 
BELTED  OR  DIRECT  CONNECTED. 

GUARANTEE   PERFECT    REGULATION    FOR     ELECTRIC     LIGHTING 

AND    POWER   SERVICE   FROM   2   HORSEPOWER 

TO   50  HORSEPOWER. 

W.  BAYLEY  &  SONS  CO., 

niliWAVKEE,    WIS.,  V.  S.  ▲. 


Secured     quickly    through     Western 
Electrician  "Help  Wanted"  ads. 


DIEHL  ELECTRIC  FANS 


DESIGN 

AND 

EFFICIENCY 


Our  Desk,  Bracket  and  Trunnion  FanH  are 
perfect  in  design  and  of  superior  finisli.  Send 
for  1902  Catalogue. 


M'CORMICK  TURBINE. 

On  Vertical  or  Horizontal  Shaft. 
I  specially  Adapted  for  Electrical  Work. 

Gives  a  higher  percentage  of  useful  effect  than  any  other  water-whed 
herrtofore  made.  All  sizes,  right  and  left  hanri,  are  built  from  patterns  per- 
lected  under  systematic  teste  in  the  Holyoke  Testing  Flume. 

Parties  having  power  plants  which  are  unsatistaclorv,  and  those  contem- 
plating ibe  imi)rovement  of  powers,  will  find  it  to  their  interest  to  confer 
with  lis.  as  we  are  willine;  to  guarantee  results  where  others  have  failed,  no 
Ai5"¥ENl;FORC*TAL0Qug!  ""'  ■"'"  '"  """    STATE  REQUIREMENTS 

S.  MORGAN  SMITH  CO.,  York.  Pa. 

NOTICE. 


1 


TO     rilOSE 


INTERESTED 
LIGHTING. 


IN    ELECTRIC 


H  you  havenl  read  Buckley's  "ELECTRIC  LIGHTINQ 
PLANTS;  THEIR  COST  AND  OPERATION,"  you  should 
order  a  copy  at  once.  It  is  the  only  work  of  its  kind  in  print 
and  will  prove  an  inseparable  companion.  It  is  'ust  the  book 
thousands  of  men  have  been  waiting  for;  it  will  h«  what  you 
want.  275  pages.  Illustrated.  Cloth,  $2.00.  Paper,  $1.00. 
Postage  free. 


ELECTRICIAN  PUBLISHING  COMPANY. 

Suite  sio  Marquette  Bldg.,  Chicaeo. 


* 


DIEHL  MANUFACTURING  GO. 


SALES  OFFICES; 
B61  Broadway.  NEW  YORK. 
128  Essex  St.,  BOSTON. 
1217  riIbeptSt.,PHII,ADEr,PHIA. 
Centr&l  Electric  Co.,  CHICAGO, 
Newman-SpronlcyCo.fNEW  ORLEANS. 
Wacn  Electrical  Supply  Co,,  WACO,  TEX. 


MAIN  OFFICE  AND  WORKS: 

Elizabethport,  N.  J. 


The  Dew  Hotel  at  French  Lick  Springs  in  the  Indiana  Highlands. 

Two  trains  daily,  via  Monon  Route. 

CITY  TICKET  OFFICE,  232  CLARK  STREET, 

CHICAGO. 
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P.  &  s. 

WEATHER=PROOF 
SOCKETS. 


ARE 

ABSOLUTELY 

WATER 

PROOF. 


ARE 
EFFICIENT 

AND 
DURABLE. 


TRY  THEM— THEY  ARE  RIGHT. 


NEW  YORK. 


PASS  &  SEYMOUR,  Inc. 


CnlCAQO. 

BOSTON. 

CINCINNATI. 

SAN  FRANCISCO. 


SOLVAY,  N.  Y. 


'  When  You  Save  Steam,  , 


You  Economize 
in  Fuel,  and 

ECONOMY    OP    FUEL    means     an     Increased 
bank  account.    This  result  is  secured  by 

Stilwell's 
Feed-Water 

Heater^ 

It  uses  EXHAUST  STEAM  and  delivers  PURE 
HOT  WATER  TO  YOUR  BOILERS. 


We    also    make    STEAM    POWER   and   ELEOTRIO    , 
PUMPING  MACHINERY  fop  all pufposes,  including 


Water 
^     Works 
Pumps, 


Jet  and  Surface 
CONDENSERS, 
AIR  COM- 
PRESSORS, 

Cottonseed  and 
Linseed  Oil  Ma- 
chinery,    Filter 
Presses  and 
Victor  Turbines. 


IF    INTERESTED 
ADDRESS 


^  The  Stilwell-Bierce  &  Smlth-Vaile  Co.,  ' 

~  p.  O.  Box  257,  DAYTOH,  OHIO,  U.  S.  A, 


FIVE 

GOOD 

BOOKS. 


NEW  DYNAMO  TENDERS'  HAND-BOOK. 
INCANDESCENT  WIRING  HAND-BOOK. 
BELL  HANGERS'  HAND-BOOK. 
ELECTRIC  TRANSMISSION  HAND-BOOK. 
TELEPHONE  HAND-BOOK. 


Electrician  PuBUSfflNe  Co. 


Suite  510  Marquette  Building, 
CHICAGO,  ILU 


ONE 

DOLLAR 

EACH. 


Crimshaw.  Raven  Whits  Core.  Raven  Black  Cora. 

ALL  OUR  WIRES  P*>i  InBpectlon  and  uiry  th*  abore  TRADE-MARKS  on  onr  tags.    We  also  manufacture  CrImshaw  and  Competition  Tapes  <t°<l  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OPPICE: 
13-17  Cortlandt  St.,  New  Vark. 


BRANCHES:]  „,«'C{'a„«y.  St. 


BOSTON: 
7  Otis  A, 


5AN  PRANCISCOi 
43  Second  St. 


DO  YOU  KIMONA/ 

the  Importance  of  magnetically  floating  the 
moving  parts  of  a  meter? 

•end  for  description  and  book  full  of  good  Information  "ABOUT  METERS." 


STANLEY  INSTRUMENT  COMPANY, 

General  Sales  Office,  168  Broadway,  New  York,  N.  Y. 
Paoifio  Coast  Acrenoy,  33  New  Montgomery  St.,  San  FranciAao,  Cal. 
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If  one  make  of  Incandescent  lamps 

Is  just  a  little  betitT  than  tbe  others. 

If  It  bus  many  good  poln's  |n'culUirly  Its  own, 

if  It  Is  noD-t>Iackfnin^ 

and  gives  a  pure  white  Waht 


If  economical  from  all  view  points. 
If  It  Is  su|ierior  In  every  way 
10  any  other  lamp  upon  the  market, 
then  wilt  It  not  pay  yon  tu  install  11  ! 
the  name  ?    well,  you  must  guess  — 
or.  better  still,  write  ns. 


ELECTRIC  APPLIANCE  COMPANY,  AMERICA'S  LARGEST 
ELECTRICAL  SUPPLY  HOUSE,  92  &  94  WEST  VAN  BUREN 
ST.,  CHICAGO. 


EDISON   MINIATURE    LAMPS 


Over  400,000  Annually  Shipped 
to  Users. 

All  types — every  variety. 

Prompt  shipment — in  any  quantity. 

Miniature  and  Candelabra  Sockets 

and  Receptacles . 

X-Ray  Tubes. 

De-war  Bulbs  for  Liquid  Air. 


EDISON  DECORATIVE  &  MINIATURE  UMP  DEPT., 
Qeneral  Electric  Company,  Haniion,  N.  J. 


MICA  WASHERS 


PRICES  RIGHT 

EUGENE  MUNSELL  &  CO., 

218  Water  St.,  New  York.   117  Lake  St.,  Chicago. 


VOLT-AMMETERS, 

POCKET  SIZE, 

I  For  Testing  Batteries  and  Battery 
IGlrcults,  Locating  Faults,  Groundi, 
letc. 

RELIABLE.       ACCUBATK. 
Send  for  Circular. 
L.M.PIGNOLET. 
7«-e0  CorUandt  St..  NEW  YOB&.  M.  T 


p.  B.  BADT. 


C.  M.   WILLIS. 


F.  B.  BADT  &.  CO. 

CONIULTING   ENGINEERS   AND    EXPERTS, 

1604  Mtnidnock  Block, 


CHICAGO. 


Electric  Heating  Apparatus. 

SEN*  FOR  e4-PAGE  CATALOGUE. 

"UNIT"  ENAMELED  RHEOSTATS 

Th«  Simplex  Electrical  Co., 
Oambrldgeport,    Mass. 

CtllCAOO,    Monidoock    Block. 


J.E.MOTT&CO. 

BUNTINOTON,  IND.— MARION,  IND. 

CONTRACTORS 

CoNBULTiNe,  Mechanical    and   Electrical 

ENGINEERS 

Ebtikateb    Fdrniseed    on    All    Kinds    of 

ELECTRICAL  CONSTRUCTION. 


Electric  Railways  Built  by  us: 

For  the  Milwaukee,  Racine  A  Kenosha 
Electric  Ry.  Co.,  from  South  Milwaukee  to 
Kenosha.  24  miles. 

For  the  fihlcago  &  Milwaukee  Electric  Ry. 
Co..(rom  WaukepantoN.  Evanslon. 26  miles. 

•For  the  Ft.  Wayne  (Ind.t  Southwestern 
Traction  Co.,  from  Ft.  Wayne  to  Wabash, 
45  miles. 

We  have  been  awarded  thecontracl  for  the 
construction  of  40  miles  of  rallvvav  out  of 
Dover.  Del.,  for  theDel.Gen'l  Klec.  Ry  Co. 


WANTED 


You  Ylho  are  Troubled  with  Spmrklng  antf  Cutting  of  Comntutmtorm  to  Ui 

V 


SO  Cts.  per  Stick,    SS.OO  per  O^men. 

For  Sale  by  all  Supply  Houses,  or 
FREE,  Sample  Stick. 


The  only  article  that  ttHI  PREVENT  SPARKING. 
Win  keep  the  Commutator  In  good  condition  and 
PREVENT  CUTTING. 

Abmolutely  will  Not  Gum 
The  Brushea .  .  « 

It  win  put  that  hi^h  glo:?.s 
have  HO  long  e 

K.  McLennan  &  go., 

'^le  Maauracturers, 
WB  Title  andTidatBldg..  CHICAGO,  ILL. 


BEARD5LEE  CHANDELIER  MFG  C0."^l:MYt^A1^ 

GAS  &  ELECTRIC    FIXTURES  >^or  the  TRADE. 


RESIN    SOLDER 

IN    ANY    QUANTITIES.  |[ 

WRITE    FOR    PRICES.  |  t 

KELLOGG  SWITCHBOARD  &  SUPPLY  CO.,  229  So.  Green  Si.  i  \ 

CHICAGO.  I' 

11 

I, 


BRANCH  OFFICES: 
Eastern  District,  Keystone  Telephone  BuUdinK,  Philadelphia,  Pa. 
Middle  District,  Electric  BulldlBg,  Cleveland,  Ohio. 


^it^^f*4>^:**^4-0^^^tl^**^f*0^<****-«<****4^^ 


WE    SAVE    YOU 

in  your  belting  and  journals.  WB  PLT  IT  IN  ON  60 
DAYS'  TRIAL.  We  increase  the  speed  of  your  machines, 
thuB  increasing  your  production  and  saving  you  money. 

THE  ECLIPSE  PULLEY  COVERING  CO., 

Phone  Central  2816.  1608-1609  Ashlanil  Blk., 

CHICAGO,   ILL. 


£S(BOLAI»flIP$ 

MG1NEERING 


Throngh  the  generosity  o!  the 
founders  and  of  several  prominent 
manufacturers,  the  Trustees  are 
able  to  award  each  year  a  limited 
number  of 

Free  Scholarships 

in  Mechanical,  Electrical,  Station- 
ary, Locomotive,  Marine,  Textile 
Engineering,  Heating,  Ventilation 
and  Plumbing,  including  Mechani- 
cal Drawing.  The  scholarships  for 
1902  are  now  available  and  applica- 
tions will  be  considered  in  the  order 
received. 

Further  information  and  hand- 
book describing  courses,  methods 
and  regular  terms  -will  be  sent  to 
any  reader  mentioning  the  West- 
ern Electrician, 

American  School  of  Correspondence, 

{Chartered  by  the  Commonwealth 
of  Massachusetts) . 

BOSTON,    MASS.,   U.S.  A. 


BARE    COPPER  WIRE. 

RUBBER    COVERED    WIRE. 

WEATHERPROOF    WIRE. 

MAGNET    WIRE.  LAMP    CORD. 


RDEBDN 


POWER    CABLES. 
TELEPHONE    CABLES.  OFFICE    WIRI 

JOHN  A.  ROEBLING'S  SONS  GO. 

NEW  YORK.    TDCUTnii      II       I       CLEVELANO. 
CHICAeO.         lltClllUni    III   Jl    SAN  FRANCISCO. 


LUNDELL  FANS 


Superior  in 
Design  and 
Construction. 


Cooling-, 

Economical, 

Safe. 


Catalogue 
No.  03304. 


SPRACUE    ELECTRIC    CO., 

CENERALC  offices:  527-531  IWEST':34th    STREET,    NEW    YORK. 
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rnANK  ft.  PHILLPIB,  prcsibkwt. 

C  H.  WAGCNBEIL,  TneASUNCR. 


(UOCNC  F.  FHtLLIPS, 

CCNtRAL  MANAOKPI. 


C.  nOWLAND  PHILLIPS.  ViecPMS. 

•.  II.  uKamcTON.  jH.,  sc*. 


AMERICAN  ELECTRICAL  WORKS, 


PBOTIDENC£.  B.  I. 


BAREAND  INSULATED  ELECTRICWIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Feeder  and  Trolley  Wire, 


Railway 


AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

Nbw  York  Store,  W.  J.  Watson.  26  Cortlandt  St, 
Cbioaoo  Store,  F.  £.  Donohoe,  82  Lake  St. 

Montreal  Branch,  Eugene  F.  Phillips' Electrical  Worki, 

MAIN  OFFICES  AND  FACTORIES,  PHILLIPSDALE,  II.  I. 


Complete 

Power 

.11  Plants 


Send  your  Book  Orders  to 

ELECTRICIAN  PUBLISHING  CO., 

510  Marquett^' Bldg..  Cbicago. 


jEhWARDS  AH;,Co 


Lock  Gravity 

Drop 
Annunciator. 


Extra    heavy,  well  finished 
caieof  ornamental  design. 

The  drips  being  fastened  to 
I  the  bacl(-board,  the  case  may 
I  be  removed  without  disconnect- 
ing wires. 


^Bwyofiii  H.y 


Sh  Years  with  Gintrtl  Eleclrle  Compiny. 

THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  66  Ireidiiy,   -    NEW  YORK  eiH. 

PiteM  CaiMS.        Pttant  $otlelUn|. 


Long  Distance  Phone  Central  2448. 

W.   H.  SCHOTT, 

ENGINEER  AND  CONTRACTOR, 

Specialties:  1220-21  Marquette  Building, 

Central  Station  Heating  Plants, 

Water  Works  Steam  Plants, 

Electric  Light,  Gas  and 

Street  Railway  Plants.  CHICAGO. 


Chas.  L.  Brown. 


E.  E.  Leasuke. 


BROWN  &  LEASURE, 
Electrical  Contractors, 

312  Fisher  Building, 

Telephone  Harrison  3698.  CHICAGO 


Bug-Proof  Bell.  %nf ' 

SflmplBf   3-in.    Enameled.^45c. 

By  mail,  prepaid.    Made    in  ^izes 

2  to  8-inch.  Dealers  send  for  prices. 

We  also  make  Inventors*  Models  and 

Spocial  Electrical  Devices. 

Write  us  for  prices. 

SPIES    ELECTRIC  CO., 

87-89  W.  Van  Buren  Street,  Chicago.  III. 


THE  WORCESTER. 
Polytechnic  INSTITUTE 

EDMUND  A.  ENGLER,  Ph.D.,  LL.D.,  President. 
Courses  of  study  In  MECHA^^CAL,  Civil.  Electrical  E.s- 
GiNEERCG,  Chemistry,  A>"i>  General SciEKCE.  Extensive 
laboratories  in  eneineerlng.  Electricity,  Physics,  Gen- 
eral and  Industrial  Chemistrj'-  Special  facilities  in  Steam 
and  Hyaraulics.  CatalogTue  showing  positions  tilled  by 
graduates   sliiled  free.    Address 

J.  K.  MARSHALL,  Registrar.  Worcester,  Mass. 


SPECIAL 

MACHINERY 

DESIGNED. 


Do  yoo  wish  special  machinery  invented  or  your 
present  machinery  re-deslnned  and  made  more 
perfect— something  to  reduce  the  co-t  of  manu- 
facture—something to  make  one  machine  do  the 
work  of  two  or  three  or  naore  you  are  now  using 
—something  you  can  patent! 

Do  you  wish  working  drawings  of  an  electrical 
or  mechanical  device  accuiately  and  scientifically 
made  and  on  short  notice! 

Do  you  wish  a  model  constructed  of  your  device 
by  th"  most  skilled  workmen  and  in  the  mosx. 
scientific  mannerl 

DSee  your  device  or  machinery  infringe  upon 
some  other  pat-ent  and  would  you  like  to  have  It 
altered  or  Bomething  different  devised  that  you  can 
feel  sure  does  not  infringe  i 

If  BO,  write  me  a  letter  about  It  and  see  what  I  can 
do  for  you.  This  won't  cost  anything  and  may  do 
a  great  deal  of  good. 

E.  E.  FLORA,  Mechanical  Expert  and  Designer, 
1 536  Marquette  Bida..  Chicago. 


NATIONAL  CODE  STANDARD 

"0.  K."  Weatherproof  Wire. 
Slof-Biiriiing  Weatherproof 
and  Slow-Burning  Wire, 

Prices  and  Samples  on  Application. 

Phillips  Insulated  Wire  Co., 

OHice  and  Factory:  PAWTUCKET.  R.  L 


NONSENSE, 

WITH   SENSE, 

FOR  CENTS. 


"a  stombauch   record." 

Nineteen  hundred  in  the  month  of  May, 
Four  Anchors  we  sold  for  every  day. 

In  the  month  of  May  Nineteen-o-one, 
Each  day  we  sold  nearly  twenty-one. 

When  May  ended  in  the  following  year, 

The  sales  had  reached  six  thousand  near. 


Watch  thisspace  for  change. 


-STOMBAUCH. 


The  installation  of  the 

STOMBAUCH    GUY    ANCHORS 


is  simplicity  itself. 
That  is  the  reason 
they  appeal  so 
strongly  to  those 
who  have  anything 
to  guy. 


Write  us  for 

Information,   Prices 

and  Catalogue. 


W.NJattbews&Bro, 

603  Carleton  BIdg. 
ST.  LOUIS. 


HOW  THEY  WORK. 


STERLING    EXTRA    INSULATING    VARNISH. 

Sterling  £xtra  Black  Finishing  VamiBh, 

Sterlings  Blach  Air  Drying  Varnish, 

Sterling  Black  Core  Plate  Varnish. 


THE  STERLINB  VARNISH  CO., 

Pittsburg,  Pa.,  U.S.  A. 


THE  STERLING  VARNISH  Ct., 

26  Colmore  Row,  Birmingham,  England. 


Learn  to  Draw.  S.'mustraifo"'"" 

^^^■^^^^^^^^^^^^^^^^^^  self  -  instructor 
for  home  study  and  practice  in  the  art 
chanical  Drawing  for  Engineers,Machinists! 
Electricians,  Metal  "Workers  and  all  inter- 
ested in  Drafting  for  shop  practice,  and  /^ 
has  been  prepared  in  plain   practical /O" 
language,  and  illustrated,  by  the  au-y;^'   ^ 

thor    of    "Hawkins'    Educational /C/.       

Works."      The  book   is  divided  /.y^   Enclosed  find 

into  28  different  subjects  which  comprise  the  fundamental  prin- /o^/ _■        t\    11  f 

ciples  of  drawing,  each  heading  being  thoroughly  treated. /-d^  Iwo  Dollars, J  or 
There  are 320 pages,  300  illustrations  and  diagrams.  The  book /O^^  7-7  ,Ui*,TnP  ^ttinr^ 
is  handsomely  bound  in  green  cloth,  gold  edges  and  titles,  J-/  ^^^^^^  ^^^^P  ^^  ^^  ^^'^^ 
size  7  X  10Y2  in.,  printed  on  fine  paper.  Upon  receipt  oi ^/ Qj,g  rot\  of  Hawkins^ 
$2  the  book  will  be  sent  to  any  address  prepaid,  money/O/  ^"^  '^'^Pj  ^  nawKins 
returned  if  not  as  represented,  order  today;  see  order  V^/  Mechanical  Drawing. 
coupon.  /  / 

$'>        THEO.  AUDEL  &  CO.       X/f"^ 

Price  X  Educational  Book  Publishers      /  /  Address 

63  FIFTH  AVE.,     NEVy  YORk// ■ ^ 


SEA  BREEZES  RECALLED 

BY    USING    OUR    FAN    MOTORS. 
HOT    WEATHER      DISCOMFORTS      DISPELLED 

WHERE  THEY 

ARE 
INSTALLED. 

ALL    VOLTAGES    AND    STYLES. 

THE  STANDARD  ELECTRIC  CO. 

CINCINNATI,    OHIO. 


\VESTERN    ELECTRICIAN 


June  14,   igo2 


WAXTED.  FOK  SAI^E  and 
timilar  »VA»T  COI.V11N  advertist- 
ments  ^jo  words  or  Uss"),  SJ-JO  an 
insertion:    addic tonal    words    jc    eacA 

••OSITIOX  WAXTED  advniist- 

m-nts  {JO  zt-ords   or /ess].   Sf  00  an  in- 
vertion;   additional  ifords  2C  k  jch. 


POSITION    WANTED. 

Hv  Intellicent  yoiinc  man.  izoofi  nHH-haiilc. 
with  eigh  wara"  e.\|nTk-tiCi-  in  all  kliuU  of 
electrical  repair  work,  ftrmaiure  wln^lln^^  <ir. 
Besl  of  references.  Address  ItOX  74  cure  West- 
lorn  Klectririnn.  nil'  Maninelte  Hhit;..  f 'hira^o 


POSITION   WANTED. 

With  reliable  electrical  supply  house  as  trav- 
ellDR  salesman,  having  fourteen  years" experi- 
ence Inelecirlcalbuslne-s;  well  known  to  central 
Hlatlon  men  In  Northwest.  Address  P.  O.  BOX 
41.  Sturgeon  bay.  Wis. 


POSITION    WANTED. 

By  Al  flectrlclao.  experienced  in  the  le-fni;, 
calibrating  and  Installing  of  meters  and  tbe 
repair  of  arc  lamps  and  transformers.  Strictly 
temperate  and  reliable:  age  30.  Address  bOX 
77.  care  of  Western  Hecirlcian.  510  Marquette 
Bdlldlns.  Cbicago.  III. 


POSITION  WANTED 

either  as  foreman  In  a 'arte  plant  or  superin- 
tendent In  h  smaller  one;  have  14  years'  prac- 
tical C'perlrnce  in  central  stat  on  work;  can 
handle  men  and  doa-iv  kind  of  work;  besl  of 
references.  Address  BOX  79.  care  \\  estern 
Electrician.  510  Marquette  lild^..  Cnicago. 


WANTED. 

One  second  hand,  ^-phase.eo-cycle.  J.lOO-vnii 
generator;  150  to  350  K.  W.  CEDAR  RAPIDS 
ELECTRIC  LIGHT  &  POWER  COMPANY, 
Cedar  Rapids,  Iowa. 


WANTED. 


Linemen  and  construction  foremen  —  good 
wages  and  work  the  year  round.  Address  OTTO 
W?:TTSTEIN.  JR..  Telephone  Contractor,  La 
Porte  City.  Iowa. 


WANTED. 


Two  or  three  men  to  operate  electric  cranes. 
Address  C.  A.  BARNEY,  care  of  the  Western 
Tube  Company,  Kewanee,  111. 


WANTED. 


First-class,  experienced  mechanical  draftsmen 
wanted  at  once,  some  of  them  acquainted  with 
electrical  work;  those  with  shop  experience 
preferred.  Apply  by  letter  to  Chief  Draftsman. 
P.  O.  BOX  911.  PitlsDurg,  Pa.,  stating  ex- 
perience In  full  and  giving  references. 


WANTED. 


Salesman  for  general  supplies  for  electric 
lighting  and  telephone  purposes.  Familiarity 
with  machinery  and  incandescent  lamps  a  de- 
sirable addition.  Stale  experience,  reference 
and  salary.  Address  THE  F.  BISSELL  CO.. 
114  St.  Clatr  St.,  Toledo,  O. 


FOR  SALE. 

(Controlling  Interest  In  one  of  the  best  central 
energy  Independent  telephone  plants  in  the 
Btate  of  Indiana;  400  subscribers;  plant  can  be 
Increased  to  800  or  1,000  within  eighteen 
months  Plant  all  new  wltbln  the  last  year. 
Reasons  for  selling:  Party  has  other  business 
Interests  that  require  bis  attention.  Price  rf a- 
sonable.  Only  responsible  parties  with  the 
ready  cash  who  mean  business  will  be  consid- 
ered. Property  will  bear  the  closest  investiga- 
tion. Box  78,  care  Western  Electrician,  510 
Marquette  Building,  Chicago,  111. 


regory: 

ELECTRIC  CO 


■54-62  5.CLINT0N  5T.  CHICAGO 

All  dynamos,  motorp,  meters  and  transformers 
listed  by  this  Company  are  at  their  warehouses 
ready  for  Immediate  deliverv. 
FOR  SALE. 

1—120  K.  W.  Westinghouae    -'  250  volt  M.  P. 

1—125  K.  W.  Thompson-Rvan  -  250  volt  M.  V. 
1—  62  K.  W.  T.-H.  25U  volt  self-oiler. 

1—  55  K.  W.  Fuller 250  volt  M.  P. 

1—100  K.  W.  General  Electric  500  volt  M.  P. 

2-  90  K.  W.  General  Electric  -  500  volt  M.  P. 
1-  62  K.  W.  T.  II.  D  H2  -  -  500  volt  M.  P. 
1—100  K.  W.  General  Electric  -  125  volt  M.  P. 
1— 100  K.  W.  Triumph  -  .  _  125  volt  M.  P. 
1—  80  K.  W.  Keystone  -  -  -  125  volt  M.  P. 
1—  65  K.  W.  Jantz  A  Leist    -  125  volt  M.  P. 

Large  st^cU  of  alternators. 
Send  for  monthly  bargain  sheet  with  complete 
list  and  net  prices  of  machines.    All  apparatus 
fully  guaranteed. 


AN 

ESTABLISHED 

CONSULTING  ENGINEER 

desires  to  represent  some 
manufacturer  of  apparatus 
or  supplies  In  Pittsburg 
and  vicinity. 

Address  BOX  75,  care  Western 

Electrician,  5  I O  Marquette  BIdg. 

CHICAGO,  ILL. 


FOR  SALE. 

Electric  Light  and  Steam  Heating  Plant  In 
thriving  town  of  2.500  people;  10-year  contract 
with  city  at  .|1.900  per  year,  with  nine  years  to 
run.  One  hundred  patrons  with  1,900  incan- 
descentllghts;  five  1.200  C.  P  arcand89,32C.  P. 
incandescents  onstreets,  90,000  feetof  wlreon 
streets.  415  poles.  75  meters,  45  transformers. 
Plant  Is  modern  and  new,  two  dynamos,  two 
engines,  two  boilers  and  as  complete  as  can  be 
made  in  new  isolated  building.  Has  steam 
vacuum  heating  system  using  exhaust  steam,  13 
patrons,  including  hotel.and  using  less  than  one- 
<iuarier  of  the  exhaust  steam,  and  balance  of 
business  district  anxious  forextenslonof  system 
to  their  places  All  light  patrons  on  meter  basis, 
15  cents  per  1,000  watts.  Will  seU  on  easy 
terms.  Further  information  cheerfully  given  by 
calling  upon  or  addressing  STEWARD  BROTH- 
ECRS,  Piano.  111. 


FOR  SALE. 

Lighting  plant  In  Missouri  town  of  2,500 
Inbaoltants.  Direct  current;  flat  rate,  80  cents 
per  light.  Nice  building.  10-year  city  contract, 
receipts  $300.00.    Price  $7,000.00. 

ROSE  ELECTRIC  CO., 

St.  Louis,  Mo. 


FOR    SALE. 

One  hundred  i"ns  soft  sheet  steel  for  small 
armatures,  al  a  bargain  WALSH'S  SONS  A  CO., 
261  Washington  St.,  Newark,  N.  J. 


FOR  SALE. 

A  lot  of  second-hand  telephone  drops  with  or 
without  cabinets.  Can  be  built  into  cabinets  If 
desired.  Also  a  lot  of  telephones.  Address  BOX 
73.  care  Western  Electrician,  510  Marquette 
Building,  Chicago. 


FOR  SALE. 

Good  telephone  franchises  In  three  good  Illi- 
nois and  Indiana  points.  Good  for  150  to  400 
suh.scribers.  Satisfactory  terms  will  be  made 
with  good  responsible  parties.  Address  BOX  72, 
care  We-;tern  Electrician,  510  Marquette  Bldg., 
Chicago. 


F-OR   SAUE. 

Engine  38x72  Inches,  George  TT.  Corliss. 
Engine  30x72  Inches,  George  H.  Corliss. 
Engine30x60  inches,  Hamilton  Corliss. 
Engine  28x60  Inches,  (pair)  Harris  Corliss. 
Engine  24x42  inches,  Cooper  Corliss. 
Engine  23x60  Inches.  George  H.  Corliss. 
Engine  20x48  inches,  Watts-Campbell  Corliss. 
Engine  16x38  Inches,  Watts-Campbell Corltss. 
Condenser  16x20x24  Inches,  Deane  single. 
Condenser  9x12x10  Inch..  Worthington  duplex. 
Pump  20x6x24  Inches,  Wilson-Snyder  duplex. 
Pump  12x8x12  inches,  Smith- Vaile  duplex. 
Pump  20x7x18  inches,  Blaise  single  cylinder. 
Pump  16xlO!^il8tncb.,Hughes  single  cylinder. 
Accumulator,  hydraulic,  18-inch  plunger. 
Compressor.alr,10xl2xl4in..HallNo.  5 duplex. 
Send  for  complete  monthly  stock  list. 
WICKES  BROS.,  Saginaw  Mich. 
95-97  Liberty  Street,         1214  Marquette  Bldg., 

NEW  YORK  CITY.  CHICAGO,  ILL. 

45th  St.  and  A.  V.  R.  R.,  Pittsbukq,  Pa. 


SECOND-HAND 

Dynamos  and  Motors. 

We  invite  correspondence 

with  tliose  wishing  to 

buy  or  sell. 


SCHUREMAN  &  HAYDEN, 

140  S.  Clinton  St..  Chlcaio. 


RARE  OPENING. 


ELECTRICAL  SUPPLY  AND  MANUFAC- 
TURING CONCERN  controlling  Interest 
in  Northern  Ohio's  most  successful 
■■■^^■^^^■^■■■■■■■■■^■^■l  supply  and  manufacturing  concern; 
business  last  year  S140,iino,  can  be  doubled  In  few  months.  Owner  sick,  must  retire. 
Invesimcnt  requlrctl  about  820,000.  Closest  Investigation  in  every  particular  to 
parties  meaning  business.  This  is  the  best  Investment  ever  offered  in  the  country  for 
capable  manager  or  large  concern  contemi>latlng  a  branch  house  in  the  electrical 
center  of  the  United  States.     For  particulars  address, 

SUSSER  &  ESTEE, 

603  NEW  ENGLAND  BUILDING,  CLEVELAND,  OHIO. 


Klectricnl  Ulacliincty 
Bonsrlit,  eM»ld  und       | 
£xrliaiiged.  | 


Switcbboards 
Built  lo  meet 
Spectflcai  leas. 


of  Electric  Light  and  Power  Apparatus 
of  Any  Description. 


I|iLrlIV<»I$i»    ELKCTRICAI.    UFO. 

PEORIA,  ILL. 
Longest  Prices. 


CO., 


Write  lr». 


Bids  for 
Electric  Lighting 

Sealed  bids  w'.U  be  received  by  the  City 
of  Taylorville,  Illinois,  for  the  furnishing 
ot  public,  comraercfal  and  private  elec- 
tric lighting  to  the  City  of  Taylorville 
and  its  inhabitants.  Bids  will  be  received 
at  the  City  Attorney's  oflBce  until  six  p.  m., 
July  I,  igo2.  Complete  copy  of  specifica- 
tions governing  bids  or  proposals,  the 
granting  of  the  franchise  and  making  the 
contract  will  be  mailed  on  request  by  the 
Secretary  of  the  Electric  Light  Committee. 
Propositions  for  a  contract  for  2.000  C.  P. 
Standard  Arc  lights;  also  for  2,000  C.  P. 
Standard  Arc  lights  and  Incandescent  Arc 
lights  mixed;  also  for  2,000  C.  P.  Standard 
Arc  lights  or  Incandescent  Arc  lights,  and 
any  light  of  60  or  more  C.  P.  mixed,  for 
street  lighting,  and  incandescents  for  com- 
mercial purposes,  for  terms  of  each  of  tbe 
following:  i,  3,  5,  10,  or  15  year  periods, 
will  be  considered  The  city  and  its  in- 
habitants need  from  80  to  100  Arc  and 
about  4,000  Incandescent  lamps. 

It  is  the  intention  to  let  the  contract  to 
the  lowest  responsible  bidder,  but  the  city 
reserves  the  right  to  reject  any  or  all  bids. 

LEROY  ANDERSON,  City  Attorney, 

Secretary  Electric  Light  Committee. 


A.G.SCHOONMAKERCO., 

126- A  Liberty  Street.  New  York,  N.  Y. 

DYNAMOS,  MOTORS, 

TRANSFORMERS, 

METERS,  ARC  LAMF^S. 

2  250  K.W.    three-phase    50    cycles    General 

Electric  2400-volt Generators,  three-bearing 
with  Switchboard. 

3  25n  K.  W  Synchronous  Motors  for  same. 
3  3no  H.  P.  Cro.-s  Compound  Hall  Engines. 

77  I'lampere  Thompson  Recording  Watt  Meters 
35  25ampere  ThompsonRecordinK  Watt  Meters 
15  SOampere  Thompson  Recording  Watt  Meters 
20  ISampere  Thompson  Recording  Watt  Meters- 
1  SOampere  Thompson  Recording  Watt  Meter 
8  lOOampere  Thompson  Recording  Watt  Met'ers 

1  l.'>0]imp'',re  Thompson  Recording  Wat   Meter 

2  300am  I  eie  Thompson  Recording  Watt  MettTs 

Correspond  with  U9  to  buy  or  sell. 


MOTORS  WANTBD. 

000  Volt  Motora,  from  two  to  flfteoa 
horae  power. 

ROSE  ELECTRIC  CO.,  St.  Louis,  Mo. 

INSTRUMENTS  WANTED. 

Volt  meters  and  ammeters  of  reliable  manu- 
facture.   ROSE  ELECTRIC  CO.,  St.  Louis,  Mo. 


BUY  YOUR  BOOKS 

FBOH  TH> 

ElMtrlolan  Pub.  Co.,  B 1 0  Mirquatt*  Bl<|.,  ChleM*' 


U.S. METAL  POLISH 


Geo. W.  Hoffman 


'DLISHES  ALL  METALS.   B» 


CORLISS    ENGINES 


REBUILT  AND  READY. 


34x60  Geo.  H.  Corliss, 

18x36  Sioux  City  Corliss, 

28x60  Lane  &  Bodley  Corliss, 

16x42  Hamilton  Corliss, 

20x48  Harris  Corliss 

14x24  Cooper  Corliss, 

20x48  Wheelock  Corliss, 

12x36  Hamilton  Corliss, 

18x42  All  is  Corliss, 

12x36  Harris  Corliss. 

AUTOMATIC    ENGINES. 

BOILERS. 

16x32  Buckeye  Medium  Speed, 

2  250  H.  P.   Bibcock   &   Wilcox  Water 

14ixl6  Rice  Automatic  High  Speed, 

Tube, 

1  66x18  Tubular, 

2  60x18  Tubular, 

14^x15  Armington  &  Sims  Automatic, 

13x21  Buckeye  Medium  Speed, 

6  60x16  Tubular, 

13x20  Russell  Medium  Speed, 

3  56x16  Tubular. 

W.   W.   WHITEHEAD    COMPANY, 

DAVENPORT,  IOWA. 


READY  AND  GUARANTEED. 

ENGINES.    HlF^h  Speed  Automatic,  Medium  Speed  Automatic,  Corliss. 

DYNAMOS.    Direct  Current  Lighting  and  Railway.     Alteroating  Current  Lighting. 

BOILERS,  PUMPS,  HEATERS,  SMOKE  STACKS,  ETC. 

Write  for  our  new  price  list  No.  49,  just  out. 

ILLINOIS    MAINTENANCE    COMPANY, 

E.  H.  CHENEY,  Manager.  No.  204  Dearborn  St.,  CHICAGO. 


CHICACO    EDISON   COMPANY   REPAIR   SHOPS 


76    MARKET    STREET,   CHICAGO.       TELEPHONE    MAIN    1280. 


Machine  and  Carpenter, 
Work  of  All  Kinds 
Correspondence    Solicjred. 


OPEN    DAY   AND    NIGHT. 

FIRST-CLASS    EQUIPMENT   THROUCHOUT. 


Dynamos.  Armatures, 
Motors,  *rc  Lamps, 
Fans,  Instrumeni.s. 
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SCRAP? 

We  pay  highest  market  prices  for 

SCRAP  COPPER,  BRASS 

and  PLATINUM,  also 

Incandescent  Lamp  Bases,  etc 

WRITE  US. 

We  Manufacture 

Copper   Hard    Babbitt 

the  b  St  on  earth  for  electrirai  work.  Wire 
Solder,  rii;  Lead,  Ingot  'opper.  Spelter, 
etc.    It  will  paj-  j  ou  to  get  our  prices. 

GREAT  WESTERN 

Smelting  ind  Refining  Co., 


CHICAGO. 


When  In  search  of  a 
position  advertise  in 
the 

Western  Electrician. 


The  Standard  Open  Circuit  Batteries 
of  the  World. 

B  CND  F  )R  CIRCULAR  ANB  PRICKS. 

THE  LEClANCHE  BATTERY  CO., 

Ill  to  117  East  131st  St.,  N.  Y. 


The  business  of  the 
Western  Electrician  for  the 
year  1901  was  the  largest  in 
its  history  of  fifteen  years. 


STEVENS 
MECHANICALCATECHISM 

PRACTICAL  KNOWLEDGE 

FOB 

Stationary  and  flarlae  Baglneerfl.  Firemen,  Electricians,  notormen.  Ice 
Machine  Men  and  Michanlcs  In  Qeneral. 


M«w  and  Origloal.    All  Modern  Machinery  fully  described  and  explained.    Tecbolcal 

Points  made  Clear  t>y  Word  and  Drawing,    Quaitions  and  Ajiswers 

for  » Ivll  Service  Examinations,  etc. 


SUBJECTS  TREATED: 


WATER.  STEAM,  COMBUSTION.  SMOKE  PREVENTION.  ROILF.RS,  BOILEE 
CONSTRUCTION,  TESTING  AND  MANAGEMENT,  SAFETY  VALVES,  IN- 
JECTORS, PUMPS  AND  GOVERNORS,  STEAM  GAUGES.  LUBRICATORS, 
ENGINES,  COMMON  SLIDE  VALVE,  TANDEM  COMPOUND,  CROSS  COM- 
POUND, RECEIVER  ENGINES,  HOT  AIIl  AND  COMPRESSED  AIR  EN- 
GINES. TRACTION  ENGINES.  ELECTRIC  ENGINES.  AUTOMATIC  AND 
CORLISS  ENGINES,  CONDENSERS,  JET  AND  SUUFAi.'E,  ECCENTRIC, 
BALANCED  SLIDE  VALVE,  LINK  MOTION,  HORSE  POWERS  IN  DETAIL, 
INDICATOR.  REFRIGERATION,  ABSORPTION  AND  COMPRESSION  METH- 
ODS, BRINE  AND  DIRECT  E.KPANSION  SYSTEMS,  PUMPS,  VALVES, 
TESTS.  TABLES,  AMMONIA.  AMMONIA  FITTINGS.  LIQUID  AIR,  MACHINE 
SHOP  PRACTICE.  STANDARD  NUMBFRS  AND  RULES.  PULLEY  SPEED 
CALCULATION.  SQUARE  ROOT.  LEVERAGE.  ELECTRICITY.  DYNAMOS, 
ACCUMULATOR,  RHEOSTAT  TRANSFORMER,  VARIETIES  OF  DYNAMOS, 
PARALLEL  AND  SERIES  WIRING,  THUEE-WIRE  SYSTEM.  MANAGE- 
MENT AND  CARE  OP  ELECTRIC  PLANT.  REPAIRS.  ELECTRICAL  MEAS- 
UREMENTS. MOTORS,  STATIONARY.  TROLLEY  AND  THIRD  RAIL  SYS- 
TEMS. CONTROLLER.  ELECTRIC  LOCOMOTIVE.  ELECTRIC  HEATING 
AND  COOKING.  HOUSE  WIRING.  DIFFERENTIAL  GEAR.  FRICTION 
CLUTCH.  COMPOUND  CYLINDERS.  REVERSING  GEAR,  THE  STACKER. 
ALSO,  THE  ELEMENTS  OF  ALGEBRA   MADE  EASY. 

336  Pages.     240  Illustrations. 


»l_^)^^.      Sent  aaywbere  prepaid  on  receipt  of  price. 


Electrician  Publishing  Company, 

510  Marquette  BIdg,  Chicago. 


The  Inspector 

AND 

Trouble  Man. 

By  A.  E.  DOBBS. 

Full  of  information  and  diagrams  for  the  operator, 
exchange  owner,  exchange  manager,  inspector,  trouble 
man,  lineman. 

A  complete  description  of  telephones  and  their 
troubles.  How  to  find  and  remedy  them,  together 
with  working  plans  for  exchange  construction,  complete 
with  diagrams  of  all  up-to-date  telephones  and  switch- 
boards. 

This  is  a  practical  book,  written  in  plain  language, 
and  for  anyone  interested  in  telephony. 

Mailed  anywhere  on 
receipt  of  prica  .  .  . 

No   technicalities. 


ONE  DOLLAR. 

Substantially  bound    in  cloth. 

\  ELECTRICIAN  PUBLISHING  CO., 

t  510  MARQUETTE  BUILDING,  CHICAGO. 


GOOD  BOOKS. 

AUTHORITIES  ON  SUBJECTS  MENTIONED. 

The  PnrWt  Ffprfriraf  Dfrtinnarv        Containing  all  of  the  words  and  deflnl- 
1  lie  iruCK.ei  HieCincai  J-'ICllOnary»       nons  m  the  science.     A  new  work.    In- 
dispensable to  the  electrician,  student  and  professor.    Over  11,000  words  and  about  15,i>00 
definitions.    By  Edioin  J.  Houston,  A.  M.,  Ph.D.  (Princeton).    1  volume,  32mo,  cloth,  $3.50; 
leather,  $3.00. 


Electricity  Made  Easy. 

Sc.  D.    1  volume,  ISmo,  cloth,  $1. 


A  hand-book  for  busy  i 
M.,  Ph.  D.,  and  Arthur  1 


leople.    By 
'.  Kennelly, 


ely 
Edwin  J.  Houston,  A, 
.50. 

Dvnamn-FIorfrfr  '^^rWir\e>Y^\T  ^^  Silvanus  P.  Thompson,  D.  Pc.  E.  A..  F.  R,  S. 
l-zyiiaillO-caeCinC  IViaCninery*  sixth  edition,  revised  and  enlarged.  Profusely 
illustrated  with  new  engravings.  19  folding  plates.  2  volumes,  8vo,  cloth,  gilt.  $6.00. 
The  rapid  advance  of  electrical  science  made  it  absolutely  necessary  to  revise  the  last  edition, 
and  this  is  now  a  new  work.  It  is  indispensable  to  the  electrical  expert,  professor  and  student 
of  electroteehnics.  Students  and  professors  highly  appreciate  the  publication  of  this  extensive 
work  in  two  volumes. 

Polyphase  Electric  Currents  and  Alternate  Current   Motors. 

By  Silvanus  P.  Thompson,  D.  Sc,  B.  A.,  F.  R.  S.    1  volume,  8vo,  cloth,  gilt,  $5.00. 
The  most  important  work  on  the  subject.    A  companion  book  to  "Dynamo- Electric  Ma- 
chinery,"   One  of  the  test-books  in  schools  of  technology  and  colleges.    Beautifully  illustrated 
with  fine  engravings.    Folding  plates.    Invaluable  to  the  expert  electrician. 

A  To'dtir'i    TVT-arld  T7 -setr  By  Edicin  J.  Houston.  Ph.  D.,  and  A.  E.  Kennelly.  Sc.  D. 

JT.igCUi<t  IvidUC  J::.dS>y.  This  little  work  is:  of  special  value  to  readers  of  Prof. 

Thompson's  Dynamo- Electric  Machinery  and  Polyphase  Electric  Currents,  as  the  work  has  been 
written  to  explain  in  a  clear  and  simple  manner  the  equations  contained  in  those  works.  1  vol- 
ume, 16mo,  cloth,  75  cents. 

Tlie  Interpretation  of  Mathematical  Formulae.    IL  a"'Sd^iS°n: 

nelly,  Sc.  D.    I  volume,  12mo..  cl tth.  $1  3^, 
A  most  valuable  aid  to  students  and  electrical  workers. 

AT2  /^  ^f  T*\t>f*-v>i^it"tT         Now  approaching  Its  65th  thousand.    By  William  IT.  Meadow - 
JJ  V-.  Ul  l-ieCLriCUy.       cro/l.    1  volume,  rjno,  cloth,  50  cents.    Fullv  illustrated. 
This  excellent  primary  book  has  taken  the  ti^^t  1  lace  in  elementary  scientific  works.    It  has 
received  the  endorsement  of  Thomas  A.  Edison.    It  is  for  every  person  desiring  a  knowledge  of 
electricity,  and  is  written  in  simjile  style  so  that  a  child  can  understand  the  work.    It  is  what  ltd 
title  indicates,  the  first  flight  of  steps  in  electricity. 

Scholars'  A  B  C  of  Electricity.     '{fu^JS  cfo.rsoTn.f '  '  ™'""''  '=""• 

The  author  of  this  work  has  designpd  it  for  the  use  of  teachers  and  scholars.  A  large  num- 
ber of  simple  experiments  have  been  added,  with  notes  relative  to  the  work.  It  is  the  primary 
book  for  school  use. 

T*ho  "yC  T?a\7»  *""  PhotoRraphy  of  the  Invisible  and  Its  Value  in  Surgery.  By  WilliamJ. 
X  11c  .Zi.  XVcty^  Morton,  M.  D.  Written  in  collaboration  with  Edwin  W.  Hammer,  1  volume, 
12mo,  cloth  and  silver,  75  cents;  paper,  50  rents. 
The  work  explains  in  clear  and  simple  style  iiow  the-'^e  extraordinary  pictures  are  taken 
through  solids.  Full  description  is  given  of  the  apparatus  used,  and  the  text  is  profusely  illus- 
trated with  half-tone  illustrations  giving  facsimile  copies  of  the  pictures  taken  from  the  nega- 
tives of  the  author.    The  subjects  are  varied. 

The  A  B  C  of  the  X  Ray.    ll^'lZ^'^^lemt'^'"'"'^'-  *™""°'' '"°°'  °'°"' 

The  tirst  primary  work  on  the  subject.  A  book  for*  the  people.  The  author  of  "A  R  C  of 
Electricity"  showed  clearly  in  that  work  his  ability  to  explain  a  technical  subject  for  the  laymen 
who  know  nothing  of  scientific  terms.  He  has  written  thi-i  work  about  the  X  Ray  in  his  usual 
clear  and  simple  style,  and  a  wide  circulation  of  this  useful  boot  is  assured.  The  text  of  the 
author  is  beautifully  embellished  with  fine  engravings,  and  nothing  is  omitted  that  will  give  the 
public  a  clear  knowledge  of  this  remarkable  discovery  of  Prof.  Rontgen.  The  public  would  do 
well  to  secure  both  these  important  works. 

Sent  Prepaid  on  Keceipt  of  Price* 


^♦♦♦^^^«^«^^^^»€^^^«»«^«^^4^  4^  * 
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lOO-Llne  "Columbia  Switchboard"    with   Self-ReslorJng 

Drops.     Showing  Plugs  In  ihe  Board  and  Jacks 

on  end  of  Switchine  Cord5. 


ALL  EXPENSE  AND  UNSATISFACTORY  SERVICE  DUE   UflDCffl    nilT 
TO    THE    USE   OF   THE  UNRELIABLE  SPRING   JACK    fllrkll    UU  I 

Columbia  Switchboards  Guarantee  This 

Number  of  spring;  jacks  necessary  to  operate  a  Columbia  Switchboard  reduced  from 
80  to  98  per  cent  of  the  number  required  to  operate  switchboards  of  other  makes  ;  the  small 
percentage  remaining  being  placed  on  the  ends  of  switching  cords,  a  location  e«sy  of  access 
lor  inspection  and  repairs. 

SWITCHBOARDS  -r 

MAGNETO,  CENTRAL  ENERGY,  LAMP 
SIGNAL  AND  MULTIPLE  SYSTEMS. 

CENTRAL  ENERGY    LAMP   SIGNAL   AND    MULTIPLE   SWITCHBOARDS 

NOW  BEING    INSTALLED. 
Waxabachie.Tex.,  Switchboard  capacity,  i  200  lines  and  telephones 
Ennis,  Tex  ,     ,     .  "  "  1,200     "  " 

Norwalk,  Ohio,     .  "  "  2,400     *'  " 

Frankfort,   Mich.,  "  "  250     "  " 

Dundee,  Mich.,    .  "  "  200     "  '* 

COLUMBIA  TELEPHONES. 

FOR  MAGNETO  AND  CENTRAL  ENERGY  SYSTEMS. 

Equipped  with  superior  solid  back  transmitters,  non-packing 
and  practically  indestructible. 

COLUMBIA   CONDENSERS. 

Compact  and  enclosed  in  tin  case  and  guaranteed  as  to  effi- 
ciency and  for  250  volts.  Send  sample  order  and  con6rm  our 
guarantee.  '  \ 

INCREASED  FACILITIES  ENABLE  US  TO  FILL  ALL 
ORDERS   PROMPTLY.    WRITE  FOR  QUOTATIONS. 

THE  COLUMBIA  TELEPHONE 
MANUFACTURING  CO., 

OTTAWA,  OHIO. 


Central  Energy  Wall  Set. 


Telephone  ^Telegraph  Construction  Specialties 

Patented  Combination 
Messenger  Hanger 

for  straight  lines  and  corners, 
SOLID  FORGED  STEEL,  Jap- 
anned or  galvanized. 

No.  1.  Light,  l?ix  %\n. 
No.  2.  Medium,  19ix!^  in. 
No.  3.  Heavy,  2x!4  in. 

Nos.  2  and  3  always  In  stock. 

Patented  Galvanized 

Steel  Cable  Hanger: 


Notv  beautiful  mecUanical  BJmplic- 
Ity.  Send  Tor  Bample.  Cor  re.- pond 
with  us;  we  liuve  ^oo(i  special tlcR.  and 
iili-tu-diite.     Tell  on  wlmt  jou  want. 

Corner  Brackets,  Guy  Shims,  and 
Special  Forgings  made  to  order. 


3-Bolt  Guy  Clamp, 

Solid  i'oryed  steel-   Japannt;d  or 

galvanized.  Never  break,  never 

slip.    For  &-10  lo  "-i-inch  aCrand. 

2-Bolt  Clamps  fiiin'd  if  desired. 


Ill  itlaci-  oil  cattle. 


THE  NORTON  TOOL  CO.,  WEST  PARK,  OHIO. 


KOKOMO  TELEPHONES 

^A/III  Sa-fcis-Fy  YOU. 

NOTHING  IN  FRONT  OF  THKM. 
Writ*  ns  for  yarticnlsr*. 

KOKOMO  TELEPHONE  &  ELECTRIC  MFC.  CO., 

Sf;  KOKOMO,  IND. 


Continental  Telephone  Construction  Co. 

GENERAL  CONTRACTORS  FOR  TELEPHONE,  ELECTRIC 
LIGHT,  HEAT  AND  POWER  PLANTS. 

TACOMA  BLDC,     CHICAGO. 


INTERIOR  TELEPHONES. 

INTERCOMMUNICATIKG 
CENTRAL  BATTERY  AND  CENTRAL  COIL  SYSTEM. 
Patented  Jan.  4th,  1898,  May  9lh,  1899,  and 
Aug.  15th,  1899. 

Cheapest  oattit  to  malatBia,  but  aot  cheap  as 

to  first  cost 

SPENCER  ELECTRICAL  CO., 

16:<  Greenwich  Street.  NEW  YORK. 


CHICA60 

TELEPHONE  PAY 

STATIONS  and  METERS 


Have  unique  patented 

features  giving  them 

exceptional   value. 

WRITE  FOR  CIRCULAR. 

Chicago  Pay  Station  Co., 

130  U  SALLE  AVE., 
CHICAGO. 


"YOU  PRESS  THE  OUTTON, 


THE  OHMMETER 

DOES  THE  REST." 

You  can  find  your  circuit  troubles  in  a  moment 
with  our  direct  readint;  ohmmeter.  Ask  your 
supply  house  for  it,  or  write  for  information  to 

ilLiNOiS  ELECTRIC  SPECIALTY  COMP'Y, 

TACOMA  BUILDING,  CHICAGO. 


BUY 


Your  Electrical  Books  of  the  Electrician 
Publishing  Co.,  Suite  510  Harquette 
Bldg.,  Chicago.  You  will  save  TIME  and 
MONEY  by  doing  so 


ORGANIZATION 

AND 
CONSTRUCTION. 


HENRY  A.  COIT,  laclede  dldc,  ST.  LOUIS, 


INVESTIGATES    AND    FINANCES 


TELEPHONE  PROPERTIES. 


INVITES 
CORRESPONDENCE. 
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IS 


DID      YOU      KNOW     THAT     THE 

KELLOGG     TRANSMITTER 

WAS       GUARANTEED       BETTER 

THAN  THE  BELL  "SOLID  BACK?" 

SUCH         IS         A        FACT 

BRANCH   OFFICES 

WRITE     FOR     BULLETINS. 

E;isiern  District, 

Keystone  Telephone  Bldg.,                                                                                                                                            1 

MiJJL-Disiricl, 

KELLOGG  SWITCHBOARD  &  SUPPLY  CO., 

Cleveland.  Ohio. 

229    SOUTH    CREEN     STREET,    CHICAGO. 

. 

EUREKA  CENTRAL   ENERGY 


^  SWITCHBOARD &TELEPHONE 
I  APPARATUS 


POSSESSES 
.THE    BEST 


H 


PRINCIPLES 


and  ELEMENTS  THAT  LEAD  to  SUCCESS. 
Don't  Overlook 
Your  Interest. 


No.  135  C.  E. 


IHVESTIGATE!!! 

Send    for  Catalog 
and  Samples. 

Get   Our    Prices 
Before  Buying. 


We  Can   Show   You   Apparatus   That    is  a  Tear  in 
^  Advance  of  Our  Competitors. 

I  EUREKA    ELECTRIC    CO., 


143-149  S.  Clinton  Street, 
CHICAGO,  U.  S.  A. 


No.  135  C.  E.,  Open. 


No  sliding  parts  excepting  the  platinum  contact  points. 
All  springs  German  silver— long,  live  and   durable. 

Many  improvements  embodied  In  "INTERNATIONAL" 

Central  Energy,  Multiple  and  Trunking  Switchboards, 

and  Complete  Line  of  Telephones. 

Harrison  and  CEInton  Streets, 

CHICAGO,  U.S.A. 


International  Telephone  Mfg.  Co. 


Telephone  Troubles 

ARE  UNKNOWN  WHEN  OUR 

CENTRAL  ENERGY  SYSTEM 


Is  Installed  in  Your  Exchange. 

IT  represents  the  highest  type  of  modern 

TELEPHONE  APPARATUS  AND  IS  PERFECT 
IN  EVERY  DETAIL. 

The  OHy  Perfect  Party  Line  Selective  Ringing  Tele- 
phones.   Write  for  Descriptive  Circular. 


Na  34  Central  Energy  Telcphoi^e. 


AMERICAN  ELECTRIC  TELEPHONE  CO., 

36-58  W.  Jackson  Boulevard,        CHICAGO,  U.  S.  A. 


REMOVAL  NOTICE, 

Owing  to  the  increased  demand  for  our 
Party  Line  Apparatus,  we  have  found 
it  necessary  to  seek  larger  quarters, 
and    have   moved   to  610   Wilson   Ave. 


Write  for  descriptive  matter  of  the 

tfiirsE^ESTlOr^  SIGNAUNG  APPARATUS, 

Metropolitan 
Telephone  and  Electric  Co. 

CHICAGO. 


MOON 

TERMINALS 


METALLIC 

OUTER 

CASE... 

Protect  the  Telephone  Cables. 

The  Metal  Case  slides  eitber 
up  or  down  and  is  more  dur- 
able and  convenient  than  a 
wooden  box. 

The  Moon  Terminal  has  a 
record.  It  has  never  lost  a 
cable. 

Write  for  Catalogue 
and  Prices. 

MOON  MFG.  CO., 

43-49 S.  Canal  Street, 
CHICAGO. 
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AMERICAS  MOST  POPU U.\R  RAJLAVAY 


CHICAGO 


PERFECT  PASSENGER    SERVICE 


m 


CHICAGO  — KANSAS  CITY, 
CHICAGO  —  ST.LOUIS. 


CHICAGO  —PEORIA. 
ST.LOUIS— KANSAS  CITY. 


HOT  iSPRINGS.  Ark-.  DENVER. Co 

TEXAS.  FUORII>A.  UTAH. 

CAUFORNIA  >»  OREGON. 


ir    TOO    ARH    CONTKMCI.A'riNO    A    THIP,    AMY    POft> 

ViON    or  wnicu    can    he:    made   over  tuc  chicaoo 

AAI.TOW,  IT  WILl.  PAV  YOL'  TO  WHITE  TO  THE  ONDEB* 
■lONKD    rOK    RATES,  MAPS.  XIME-TABI^S,  ETC. 

Geo.  J.  CnARLTox, 

AHUENCCK    AOKMT* 

OaiCAOO,  II.I. 


The 

Pioneer 
Limited. 


Famous 
Train 
of  the 
World. 


Chicago— St.  Paul— Minneapolis 

VIA 

The  St.  Paul  Road. 

(Chicago,  Milwaukee  &  St.  Paul  Ry.} 

Equipmenl  and  Service 
Unequaled. 

Time  tables,  maps  and  iuformatioD 
furnished  od  application  to 

P.  A.  MILLER,  General  Passenger  Agent, 
Chicago,  111, 


TO 
THE 


GREAT  NORTHWEST 


The  Wisconsin  Central  By.  will  take  you  there 
In  proper  shape.  Dallv  trains  at  convealent 
hours  leave  Chica^'o  from  Central  Staiion.  12th 
St.  and  Park  Row  (Lake  Front),  for  St.  Paul, 
Minneapolis.  Ashland.  Duluth  and  the  North- 
west. Pullman  Sleepers  are  attached,  and  meals 
In  dining  cars  are  served  a  la  carte.  Nearest 
ticket  agent  can  give  you  further  information. 

JA8.  C.POND, 

Gen'l  Pass.  Agent, 

Milwaukee,  TFis. 


ASK  FOR 
.     THk" 


AWARDED  HIGHEST 
MEDAL  ON  TOOLS 
AT  PARIS  EXPO-    ^ 
SITION  OF    . 
1900.    /. 


AWARDED 
HIGHEST 
MEDALONTOOLS 
AT  PAN-AMERICAN 
EXPOSITION 

THE  DICKE  TOOt  COMPANY, 

FACTORY:  DOWNERS  GROVE,  ILL. 

Easlern  Oftice;  I.  E.  Way.  Manager, 

39  Corllancll  Slreel,  New  York. 

Thos.  G.  Grier,  Electrical   Building.    Chicago. 

SI.  Louis  Office:  W,  N.  lilallhews  &  Bros,. 

320  N.  6lh  SIroGl. 


THOROUGH  INSPECTIONS 


AND 

jurance    against    Loss   or 


Damage 

Property  and    Loss   of  Lite  and 
Injury  to  Persons  caused  by 


to 


STEAM    BOILER    EXPLOSIONS. 

J.  M.  ALLEN.  Preildont. 
WM.  B.  FRANKLIN,  Vloo-Presldenl. 
F.  B.  ALLEN,  SeoODd  VlM-Presldant, 
J.  B,  PIERCE.  Secretary, 
L.  B.  BRAINERD.  Treasurer, 
L.  F.MIDDLEBROOK.ABSt.  S«cret»rT. 


WE  MAKE 


SPECIALTY 


OF 

TELEPHONE 

POLES. 


30  ft.,  35  ft.  and  40  ft., 

6  in.  and  7  in.  Tops, 

FOR 

Trolley  Line 
construction 

ALWAYS  IN  STOCK. 


POLES 


YARDS 

MENOIMINEE, 

ESCANABA 

NADEAU, 

CLOQUET, 

HERON, 

CABINET, 


MICH 


OUR  ADDRESS: 

FRANCIS 

BEIDLER 

&  CO. 

W.  22d  and  Loomis  Sts., 
CHICAGO,  ILL. 


UPRIGHT 
AI4D 


HORIZONTAL 


SAMSON  TURBINE 

ESPECIALLY  ADAPTED    FOR    DRIVING 

ELECTRIC  LIGHTING  and  POWER  PLANTS, 

On  account  of  its  HIGH  SPEED  and  EFFICIENCY,  also   BALANCED  GATES. 

These  rjiialitles,  maintained  to  such  a  High  Deeree  of  Perfection,  assure  exceedingly  close  roeu'atlon 
and  economical  use  of  water.    Copy  of  "  Official  H  Dlyoke  Tests ''  furalshed  on  appUcailon. 


Write  Dept  "D"  for  Catalog. 


JAMES  LEFFEL    &   CO., 

SPRINGFIELD,  O.,   U.  S.  A. 


4  Days  Lake  Trip 

4*1  O      InL-ludlngMealHand  Rerthg— 
^1  W I  Chicago  to  ESCANABA,  Mich,  aad  Return. 
Leave  Chlcoeo  Wed.,  FrI.,  A:  Sat.  8t00  p.  m. 

7  Days  Lake  Trip 

<t^^  £^      Including  Meala  und  Berths— 
^^9 1  CblcaKo  to  Mackinac  Isiaad  aod  Return. 
Leave  Ohlcaeo  Saturday!  8:80  p.  m. 

Muskegon  or  Grand  Haven 

and  RETURN  $075 

Leave  CIiIcueo   ^"^^m 
7i4&  p.  m.,  doll}'. 

Finest 
Service 
on  the 
Lakes 

Fof  eomplete  informallon 
Bee    local  Ruilroad  Agent 

R.  C.  DAVIS,  C.  P.  A.,  GOODRICH  LINE, 
Foot  Of  Michigan  Ave.*       -       Chicago,  III, 


GOODRICH 


STEAMERS 


AS  SIMPLE  AS  ITS  NAME. 


The  Telephone 

By  J.E.HOMANS,  A.  M. 

352  pages. 

Clotty  Price  $1.00. 

An  up-to-date,  practical  treatise  on  the 
construction,  ttieory,  installation,  care 
and  management  of  telephones  and  their 
appliances. 

Sent  prepaid  on  receipt  of  price. 

Electrician  Publisliing  Co., 
510  Marquette  Building,       Chicago,  III. 


JEFFREY  gfcri  DREDGES 


FOR  CurALOGUE, 


THE  JEFFREY  f^FG.CO. 
COLUMBUS,  OHIO. 


GRAPHITE  RESISTANCE. 

Graphite   resistance   in   rods,   tubes   or  otherwise.      Any  resistance 
wanted — one   ohm  to  one    million    ohms.       Write    for    particulars. 


JOSEPH  DIXON  CRUCIBLE  CO.. 


Jersey  City,  N.  J. 


ELECTRICITY  MADE  SIMPLE. 


233  Pages. 

108  lliuslratlons. 


Cloth  $1.00. 
Paper     .60. 


By  CLARK  CARYL  RASKINS. 

A  BOOK  DEVOID  OF  TECHNICALITIES-SIMPLE,  PLAIN  AND  UNDERSTANDABLE. 

There  are  many  elementary  books  aoout  electricity  upon  the  market,  but 
this  Is  the  first  one  presenting  the  matter  in  such  shape  that  the  layman 
may  underr'.and  It,  and,  at  the  same  time,  not  written  in  a  childish  manner. 


This  little  work  Is  not  intended  for  the  instruc- 
tion of  experts,  nor  as  a  guide  for  professors. 
The  author  has  ends  iToreu  to  briug  the  matter 
down  to  the  level  of  those  whose  opportunities 
for  gaining  Information  on  the  branches  treated 
have  heen  limited. 

Fourchapters  aro  devoted  to  Static  Electricity ; 
three  each  to  Chemical  Batteries  and  Light  and 
Power;  two  each  to  Terrestrial  Magnetism  and 
Klectro-Magnetlsm;  one  each  to  Atmospheric 


Electricity;  Lightning  Rods;  Electro-Chemlstry: 
Applied  Electro-MaRnetlsm:  Force.  AVork  and 
Energy;  Practical  Application  of  Ohm's  Law; 
also  a  chapter  upon  Methods  of  Developing 
Electricity,  other  than  Chemical. 

The  large  number  of  examples  that  are  glveiu 
to  illustrate  thepractlcalapplicatlonof  element- 
ary principles  Is  Raining  for  it  a  reputation  as  a 
text  hook  for  schools  and  colleges. 


FOR  ENGINEERS,  DYNAMO  MEN,  FIREMEN,  LINEMEN,  WIREMEN  AND  LEARNERS. 
FOR  STUDY  OR  REFE;tENCE. 

ELECTRICIAN  PUBLISHING  CO., 5io marquette bldg. CHICAGO. 


REG.jRADE MARKS   Jhe  Rhosphor  Bronz E  SmeltingCo-Iimited, 

2200  WASHINGTON  AVE.,PHILADELPHIA. 
\      "ELEPHANT  BRAND  PHOSPHOR-BRONZE' 

•  INGOTS,CASTINGS,WIRE,RODS,'sHEETS,etc. 
/^;,W;-^ ^-mY"  —  DELTA    META.L^ 

VX  CASTINGS,  STAMPINGS  «nd  FORCINGS 

FiTX  ORIGINAL  AND  Sole  MAKt:RS  IN  THE   US. 
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CEDAR  i  POLES 

LINDSLEY  BROTHERS  COMPANY  WHOLESALE  PRODUCERS 

MENOMINEE, MICH.  PORTLAND,  OREGON     &  SPOKANE. WASH.     50-FDOT    TO  8Q-F00T    POLES    OUR  SPECIALTY 


OUR    POLE    YARDS 

ARE    FULL    TO 

THE     SKY     LINE     WITH     ALL     SrZES     POLES     FROM      20-FOOT     UP. 
WON'T   YOU    LET    US    QUOTE    YOU? 

MALTBY    LUMBER    CO.,    BAY    CITY,  MICH. 


Write  Us 


Ifyou want  CEDAR  POLES 

POSTS,  SHINGLES, 

Tie  Plugs,  Paving  Blocks,  Etc.  It  will  pay. 


THE  MORSE  CEDAR  CO.Saginaw.Mich. 


POLES. 

WHITI  OIDAR. 

IDAHO  CEDAR  IP  to  son. 


BERTHOLD  CROSS 
&  JENNINGS,  ARMS. 

8T.  LOUIS.  ,.o„e  ^eap 

Chemical  Building.  PINE  AND  FIR. 


WE  MAKE    t    SPECIALTY    OF 
WESTERN  POLES. 


LONG  LENGTHS    TO   80   FEET. 


CEDAR  POLES 


YARDS  AT: 


M.KLEIN    a,  SON. 


LINE  BUILDERS'  TOOLS. 

Our  Tool  Book  tells    about   them, 
It  Is  of  Interest  to  all  llnemeiL  Get  a 
copy  now,     FREE. 
Headquarters  (or  Linemen's  Tools. 


CHICAGO.  IJLI* 


Send  list  of  requirements 
for  quotations  to 

W.  H.  ANDERSON  &  SONS, 

St.  Aubih  Ave.,  Detroit, 

Alanafacturers  Tools  and  Iron  Wopk  for 
Teleplioiie  and  Railway  Construction. 

IT'LL  Pay  You  Well. 


POLES 


w.  c  STERLme  a  son, 

MONnOE,  MICH. 


TIES. 


EI*T*ii  Fole  Yuili  in  MlchlnB. 

l!R>olesu»  Ftodocen  tw  10  JMI*. 


CARNEY  BROTHERS  COMPANY,  ~::"  " 


BUY  YOUR  POLES  FROM  FIRST  HANDS-THE  PRODUCER. 

D.  M.  FULMER  LUMBER  CO.,  Florence,  Wis. 


CEDAR  POLES. 

Piling  and  Street  R.  R.  Ties. 

C.  H.  WORCESTER  CO., 

MARINETTE,  WIS., 

Produetrs  and  Wholesalers  of  White  Cedar  Products. 

Write  for  a  copy  of  our  TELEGRAPH  CODE  FOR  CEDAR  PRODUCTS 


POLES,  TIES,  POSTS. 


THE  PORTER  CEDAR  CO., 
SAGINAW,   MICH. 


PRODUCERS. 


We  want  your  inquiries  always. 


O.  J.  MLJI 


\A/l-ii-b< 


Producers  and  Wholesalers  of 


dar 


*olos 


Main  Yard  and  Office  at  MENOMINEE,  MICH. 

Branch  Yards— Nathan,  Mich.;  Stager,  Mich,  and  Pembine,  Wis. 

We  hare  a  good  assortment  of  Poles  oa  baad,  and  caa  execute  orders  promptly.    Write  as  for  Prices. 


CEDAR 


POLES 


IT  ^AAIl.l-   PA.Y   VOU 

To  set  our  Prices  on  25-foot  6's  by  return  mail..  We  can  Save  You 
Money  on  other  Lengths  as  well. 

KELLOGG  SWITCHBOARD  and  SUPPLY  CO., 

229  So.  CREEiV  ST.,  , „  . 

BRANCH  OFFICES;  CHICAGO,    ILL. 

Eastern  District,  Keystone  Telephone  Building,  Philadelphia,  Pa. 
Middle  District,  Electric  Building,  Cleyeland,  O. 


IPaX^UIUmvA  0»WW(VX©AU/  liW^AfVVftV  ftJjUrW  C«(C 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Largt  Stock  ContUntlyui  Hint. 


Poles 


I)    CEDAR  POLES  d^  POSTS    I 


7«S   HARgUETTE    BLOC 


POI-ES!       l»OI_ES!!      POUES!!! 

FOR  ELECTRIC  RAILWAY,  ELECTRIC  LIGHTJELEPHONE  and  TELEGRAPH  CONSTRUCTION 

We  probably  have  tbe  largest  stock  of  carefully  selected  Juniper— SOUTHERN  ^VHITE  CEDAR 
-poles  (of  all  sizes)  that  can  be  found  in  allthe  South.  These  are  ihe  best,  most  durable,  and 
therefore  most  economical  poies  on  the  marliet.  We  can  make  immediate  shipments  just  as  fast 
as  cars  are  placed  on  the  siding.    Write  for  particulars  to 

STANDARD    POLE   AND   TIE  CO.,   44   BROAD   STREET,   NEW  YORK. 


PINS,  BRACKETS  and  CROSS  ARMS 

FOR    LIGHTING,    POWER    AND    TELEPHONE    LINES. 

R.  H.  LEAVITT,  P.  O.  BOX  No.  8,  CAPRON,  ILL. 


CEDAR 

LONG      DISTANCE     'PHONE^ 


RDL-ES 


A.P.MOPKINS  &  CO.ESCANABA.MlCH. 


i8 


WESTERN    ELECTRiaAN 


June  14,  1902 


TheWestingfhouse  Type  N  Transformer 

has   two   primary  and  three  secondary   voltages.     Each 
secondary  voltage  can  be  varied  to  suit  either  the  varying 

line   voltages   of   an  extensive 

transmission     system     or    to 

give    special    voltages    from 

standard  circuits. 


All  transformers  are  arranged  for 
three-wire  secondary  distribution 
and  the  secondary  coils  arc  cross- 
connected  to  give  equal  voltages  on 
both  circuits,  even  with  large,  un- 
balanced loads. 


Sizes:  1-2  to  50  K.  W. 
For  frequencies  of  7,200-16,000. 

Write,  for  circular  J  060  to  nearest 
district  office  of 


Wegtlnghouse  Type  N  Traasforaier  C«lls  Atsembled, 
Showing  Spread  Coll  Feature. 


50  K.  W.  Type  N  Transformer. 


Westinghouse  Electric  &  Mfg.  Co., 

Pittsburg,  Pa. 


ELECTRICITY  FOR  ENGINEERS 

Latest  Edition,  Now  Published  in  One  Complete  Volume,  424  Pages,  Profusely  Illustrated. 
Just  the  Work  for  Engineers,  Electricians,  Dynamo  Tenders,  etc. 


PART  I.  CONTEMTS.-CHAPTER I:  Electricity;  PosltlTe  and  Negative;  Conductors, 
iloo-CoDauctors  and  iDsulalors;  Electro-Motive  Force;  Volts;  Resistance;  Onras;  Current;  Am- 
Jjres.— OHAPTEK II:  Dynamos;  Masnets;  Field  Colls;  Electro  MaRnets;  Permanent  Magnets.— 
OHAPTETt  III:  Armatures,  Construction  of.  Different  Kinds  of:  Commutators, How  Made  andCon- 
Motedj  Heating  of  Armatures;  Eddy  Currents— CHAPTER  IV:  The  Current:  How  Produced; 
laauctlon;  Series  Wound  Dynamos;  shunt  Wound  Draamos;  Exciting  the  Fields;  Constant  Cur- 
MQtand  Constant  Potential  Dynamos;  Series  and  Parallel;  Parallel  or  Multiple  Arc  System.— 
flHAPTERV:  Incandescent  Lamps;  Filaments;  Connections:  Flashing;  Exhausting;  Testing; 
Oudle  Power;  Operated  In  Series;  Automatic  Cut-Out;  In  Multiple  Arc  or  Parallel;  Multiple  Series; 
Multiple  Series  Cut-Out;  Three  Wire  System.-CHAPTER  VI:  The  Arc  Light;  How  Formed; 
Ofcuses  of  Unsteadiness;  Remedy;  Effect  of  Shades  or  Globes;  Shape  of  Carbons  Under  Different 
Oandltlons  of  Durnlng;  Arc  Ijamps;  Regulating  and  Cut-Out  Mechanism;  Action  of  Current;  Clutch 
>*mps;  Clockwork  Lamps;  Double  Lamps;  Troubles  In  Lanrps.— CHAPTER  VII:  Commutators 
md  Brushes;  The  Brush  Commutators:  Brushes;  Different  Styles  of  Brushes;  Double  Brushes; 
Single  Brushes;  Troubles  with  Commutators  and  Brushes;  Correct  Position  of  Brushes:  Sparking 
It  Brushes;  Care  of  Brushes  and  Commutators;  Flashing.— CHAPTER  VIII:  Current  Regulation- 
Hand  Regulation ;  By  Position  of  Bnishes;  Resistance  Box;  Resistance  Coils.— CHAPTER  IX: 
American  System  of  Automatic  Current  Regulation;  The  Dj-namo:  Regulator;  Action  of  Regulator. 
OHAPTERX:  Brush  System  of  Automatic  Current  Regulation;  Brush  Armature:  Diagram  of  Cir- 
sults  through  Dynamo,  Regulator  and  Lamps;  Dial  or  Regulator;  Care  and  Adjustment  of  Dial; 
Dial  Controller;  Circuits  and  Connections  of  No.  S  Brush  Dynamo;  Circuits  of  Compound  Woimd 
Constant  Potential  Brush  Dynamo.-CHAPTER  XI:  The  Edison  System;  Automatic  Regulator; 
Circuits  of  Regulator:  Circuits  of  DjTiamo:  Action  of  Regulator;  Howell  Pressure  Indicator;  Dla- 
frani  of  Circuits;  Description  of  Parts  and  Operatlon.-CHAPTKR  XII:  Excelsior  System  of  Auto- 
matic Current  Regulation;  Dynamo;  Armature;  Diagram  of  Circuits;  The  Regulator  and  Motor; 
Action  of  Regulator.— CHAPTER  XIII:  Schuyler  System  of  Automatic  Current  Regulation; 
Dynamo;  Armature,  Commutator  and  Brushes;  Diagram  of  Circuits  in  Armature  and  Field;  Regu- 
totor;  C  rcults  In  ReguUitor. —CHAPTER  XIV:  Thomson-Houston  System  of  Automatic  Current 
Regulation- Dynamo;  Armature;  Commutator  and  Brushes;  Controlhng  Magnet;  Wall  Controller; 
Diagram  of  CI  rcults;  Air  Blast.-CHAPTER  XV:  Waterhouse  System  of  Three-Bnish  Automatic 
Current  l.egulatl.in:  Dynamo:  Extra  Brush;  Resistance  Colls  and  Regulator.  CHAPTER  XVI: 
AraperoM.'trTs;  Tanf  nllal  Scali;  Solenoid  Meters.— CHAPTER  XVII:  Voltmeters:  Pressure 
and  Potential  Imllcators.—CUAl'TER  XVIII:  Testing;  Galvanometers;  Astatic  Needle;  Differ- 
ential AliparatiK, -CHAPTER  XIX;  Wheatstone  Bridge  or  Electrlc;U  Balance;  Diagram  of  Clr- 
eults  and  .Methods  of  use;  Bridge  and  Rheostat;  Round  Form;  Square  Form.— CHAPTER  XX: 
The  Magneto  .-is  a  Tcslinglnstniment;  Armature:  Field;  Bell;  Diagram  of  Clrcults.-CHAPTER 
XXI:  Coupdng  DynamosTogother;  In  Series;  In  Shunt;  Series,  Shunt  and  Compound  Wound  M.v 
•Wnes.— CTIAI'TERX.XII:  Swltclies  and  Switchboards;  Loop  Switch;  Plug  and  Socket;  Change 
Over  Plug  and  .Socket:  Conclusion.  CHAPTER  XXXIII:  Electric  Motors;  General  Principles  the 
game  as  In  Dj-nainos;  Types;  Shunt  and  Series  Motors  Suitable  for  all  General  I'urposes;  Regula- 
Honot  Shunt  Motors;  Ot  Series  Motors:  Counter  E.N.  F.i  Direction  of  Rotation  and  Direction  of 
rarrant;  Starting  Motors;  Dlaeram  s(  Coimectloo. 


PART  II.  CONTENTS.— CHAPTER  I:  Alternate  Current  Dynamos;  Principles  of  thf 
Field;  Field  Current  Armature;  Winding;  Connections;  Lamination;  Different  Types  or  Altema 
tors;  Regulation:  Leading  Systems;  The  Brush  Generators:  Magnets;  Armature;  Principles  of  Id 
ductlon.— CHAPTER  II:  Dynamos,  Continued;  The  Mordey  Alternator;  Stationary  Armatures 
Field  Magnets;  Ferrantl  Armature;  Field  Magnets;  Winding;  Collectors.— CHAPTER  III:  Dyna 
mos  Concluded;  Siemens  Dynamo;  Best  Magnetic  Circuits;  Stanley  Constant  Current  Dynamo 
The  Armature;  Self  Induction:  Regulation.— CHAPTER  IV:  Induction  Coils;  Converters:  Trans 
formers;  Economy  of  Distribution;  An  Electrical  H.  P.;  Losses  In  Conductor;  Induction  Colls;  El 
feet  of  Induction;  Transformers.— CHAPTER  V:  Transformers  Continued;  Induction  Colls;  Con 
verters:  Transforming  Up  and  Down;  Design  of  Transforiuors;  The  Static  Charge;  ProtectlM 
Against;  Grounding  the  Secondary;  Other  Devices;  The  Foil  I'rotector;  Different  Tyjies  of  Trans 
formers.— CHAPTER  VI:  Transformers,  Concluded ;  Fuses;  Regulation;  Windingof  Transformers, 
Connecting  to  Circuit;  Regulation;  Safety  Fuses.— CHAPTER  VII;  Parallel  System;  Series  Arr 
Light  System;  Diagram  of  Circuits;  Parallel  System;  Primary  Circuit;  Secondary  Circuit;  Placing 
of  Transformers;  Fuses;  Diagram  of  Series  Arc  Light  Circuit.— CHAPTER  VIII:  Lines  of  Force, 
Hysteresis:  Magnetic  Penetration;  The  Circuit  ot  Lines  of  Force;  Experiments  with  Magnet 
Rapidity  of  Reversals  and  Hysteresis.— CHAPTER  IX:  Arc  Lamps;  In  Series;  The  Westingliousf 
Arc  Lamp;  Diagram  of  Circuits  in  Lamp;  Action  of  the  Mechanism;  Flat  Carbons.— CHAPTER  X 
Arc  Lamps,  In  Multiple;  Slattery  Differential  Lamp:  IMechanlsiu  of  Lamp;  Its  Operation.— CHAP 
TERXI:  Measuring  and  Indicating  Apparatus;  Instruments  for  Use  with  Alternating  Current* 
Differ  from  those  used  with  Continuous  Currents;  Ammeters;  Voltmeters;  Description  of  Several 
Forms  of  Instruments.— CHAPTER  XII:  Measuring  Instnunents,  Continued:  Hot  Wire  Instru 
ments;  The  Cardew  Voltmeter;  Details  of  the  Instrument:  Low  Potential  Voltmeter.— CHAPTEI', 
XIII:  Voltmeters:  Double  Coll  Voltmeter;  Two  Tvpes.— CHAPTER  XIV;  Spring  Meters;  Curled 
Spring  Meter.— CHAPTER  XV:  Twisted  Strip  Instruments:  Diagram  of  Connections  and  Opera 
tion  of  Instrument.— CHAPTER  XVI:  Recording  Meters;  Stanley  Meter;  Construction  and  Prix- 
ciplesof  Operation;  Diagrams  of  Parts;  Slattery  Induction  Meter;  Description  of  Parts  and  PrlB 
ciples  of  Operation;  Watt  Meter;  Thomson  Meter.— CHAPTER  XVII:  Generators  In  Parallel 
Difficulties  In  Operating;  Alternate  Current  Generators  In  Parallel;  Arrangements  of  Circuits  anfl 
Machines  for  Operating  in  Parallel;  Diagram  of  Common  Arrangement  of  Machines  and  Olrcults.- 
CHAPTEB  XVIII;  Ohm's  Law;  Strenjitll  of  Current;  Formulas  and  Examples;  Power  and  He«* 
Inj:  Effects  of  Currents.— CHAPTER  JCIX:    Ground  Alarms  and  Leak  Detectors. 


PRICE.  $2.50. 


Orders  for  above  book,  or  any  electrical  work  published  promptly  sent  on  receipt  of  price,  postage  prepaid. 


ELECTRICIAN  PUBLISHING  CO.,  5I0  Marquette  Bldg.,  CHICAGO. 
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FORT  WAYNE   ELECTRIC 

WORKS. 

(INCOKPOR.ATED) 

WOOD    ENCLOSED    DIRECT     CURRENT 
POWER.  CIRCUIT  ARC   LAMPS-MUL- 
TIPLE   SERIES  TYPE.   FORM   C. 


This  lamp  is  adapted  for  use  on  direct  current 
power  circuits,  operating  two  in  series  at  220  to 
250   volts  or  five  in  series  at  5.00  to  550  volts. 

It  is  so  designed  that  90  per  cent  of  its  repair 
parts  are  interchangeable  with  the  corresponding 
parts  of  our  Enclosed  Series  Arc  Lamp,  Form  C.  In 
common  with  our  other  Form  C  lamps,  it  has  fewer 
operating  parts  than  any  other  arc  lamp  manu- 
factured for  the  same  purpose. 

A  distinctive  feature  of  this  lamp  is  the  use  of 
the  same  form  of  radiator  in  the  upper  case  con- 
taining the  resistance  coils  as  that  which  ensures 
cool  operation  in  the  mechanism  chamber  by 
dissipating  the  heat  of  the  arc.  The  coils  are  con- 
tained in  porcelain  tubes  arranged  on  the  outside 
of  a  cast  iron  cylindrical  radiator  that  has  inwardly 
projecting  radial  vanes,  thus  giving  ample  radiation 
surface  and  ensuring  a  natural  draft  and  extremely 
low  operating  temperature  in  all  parts  of  the  lamp. 

The  average  life  of  this  lamp  with  one'  set  of 
good  carbons  is  175  hours  at  6.5  amperes. 


MAIN   OFFICE   AND   FACTORY,  FORT  WAYNE.  IND. 


SALES    OFFICES 


BOSTON.  MASS..  h  1 8  Kxchanije  UMtc.  PITTSBURG,  P.\.,  902  Fif Ih  Are 

PHILADELPHIA.  P\..  IKnl  Pcnii  s.|.  lllUir     CJIXCIXX.ITI.  OHIO.  ■40J  Neare  Bldj. 
SYBACU5E.S.Y..7I7Uillaye  BlJg.  >T.  Lori*  MO  .  318  Lincoln  Trust  Bldg 


CHICAGO,  ILL..  623  Marquette  Bldg 

ST.  PAUL.  MISS..  61  ■  Germania Life  Ulcls. 

GEASD  BAPIDS,  MICH.,  222  Houseman  Bldg 


NEW  YORK.  K.  Y..  40  Sew  Slreet. 
ATLANTA, GA..  SSoutb  Broad  Street. 
YOKOHAMA.  JAPAN".  Bagnall  and  llilles. 
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HAZARD  MANUFACTURING  GO. 

Wires  AND  Gables. 


HIGH-GRADE  RUBBER- 

COVERED, 

WEATHERPROOF 


BairsBAi,  oprioB  and  Wobks, 
WllkealwiTe,  Pa. 


MAGNET,  OFFICE,  ANNUNCIATOR  WIRE. 

Kbit  Yokk  Offiob, 
so  Uey  St 


Chioaoo  Offiob, 
lzol-2  Marquotte  Bld( 


Wright  Cable  Hanger. 

SEND  FOR  SAMPLES  AND  PRICES. 

R.  I.  TELEPHONE  &  ELECTRIC  CO., 

PROViOENCC,  R.  I< 

MMtlon  tkla  p*p«. 


VULCANIZED  FIBRE. 

Highest  gndts  for  eltctrical  huuliUon  and  mechanical  putpows,  in  sheets, 
tuMs,  rods  and  special  ahape*.     Catalogue*  and  sample*  on  application. 

VULCANIZED  FIBRE  CO.,  -    Wilmington,  Del. 


KARTAVERT. 

HARD  AND  FLEXIBLE  FIBER  IN  SHEETS.  RODS  AND  TUBINQ. 

For  Electrical  and  Mechanical  Purposes,  Railway  Dust  Guards,  Wasbers 
and  Packings.    Patent  lasulating-Cieata. 


MANOTACTDBED  BT 


THE  KARTAVERT  WAHUFACTUBIHG  CO,  Wilmington,  Dil. 


SKirtevacnt  SteaLin  Facns 


DIRECT  CONNECTED  ENGINES 


STURTEVANT   STEEL   PLATE   STEAM   FANS 


In  countless  variety  are  built  for  purposes  of  Ventilation, 
niechenlcal  Draft,  etc.  The  engines  are  specially  designed 
fur  direct  connection  and  moke  It  possible  to  operate  the  fan 
ut  any  time  independently  of  othermachlnery.  We  can  meet 
uny  requirements  as  to  volunie,  tirpressure.type  of  fan,  etc. 


B.  F.  STURTEVANT  CO. 


New  York 


BOSTON,  MASS. 

Phllsdelphls  Chicago 


I  Black  Diamond  File  Works! 


Est.  ISSS. 


lac  18*5. 


Twilve 
Medals 
Awarded  al 
International 
Expositions 


Special 
Prize  ■ 
Gold  Medal 
at  Allania, 
1895. 
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4i         MTObK  IN  THE  UMITEU  STATEH  AND  CANADA.         J^ 

I  G.  &  H.  BARNETT  COMPANY  | 

^  PHILADELPHIA,  PA.  ^ 


J* 
J* 


THE  TRUE  ECONOMIC 

DISTRIBUTION  OF  POWER 

FOR  MACHINE  SHOPS 


IS  FOUND  IN  THE 


Crocker=Wheeler  System 

A  MULTIPLE  VOLTAGE  CONTROL  OP  MOTOR  DRIVE. 


Easily  installed  in  old  or  new  shops. 
Simple  In  its  operation. 

Producing  a  maximum  output  from  your  tools 
at  a  minimum  cost. 


Seml-Inclosed  Motor  Operating  e  Planer. 


SALES  OPFICBS  IN  ALL  LARQB  CITIES. 


MAIN  OFFICE 
AND  WORKS: 


AMPERE,   N.  J. 


NEW    NATIONAL    CODE 

"I  XL" 

Triple     Braided    Weatherproof 
and  Slow  Burning  Wire. 

COMPLETE   STOCK   ON    HAND. 


St.  Louis  Electrical  Supply  Co., 


ST.   LOUIS. 


Vol.  Xn.      $3.00  Per  Ahui.    Sgffi'iSpYn?, 


Electrician 
ChicAETO. 


CHICAGO,  JUNE  21, 1902. 


Entered  at  Chicago  Postofflee  ae  lA    fl.-vn    m    Otkttv  Vll      0^ 

maUmatt«r  of  the  second  class.  lU   uCITS  A  wOPYi  DUi    10, 


IMDI     FV  INSULATED 

IfVir^tA.    WIRES   AND   CABLES. 

RUBBER  COVERED.  WEATHERPROOF  UNDERGROUND  AND  SUBMARINE. 

"r  "Ixson""^     Simplex  Electrical  Company, 

lonid'nock  Blocic,  CHICAGO.  .75-81  Cornhlll,  BOSTON,  MASS. 


WESTERN  SELLING  AGENT, 

H.  R.  HIXSON, 

1137  Monadnock  Block,  CHICAGO 


;kON/> 


18S9— Paris  Exposition, 
>UCedal  for  Bnbber  Insniation. 

1893- World's  Fair, 
Medal  for  Bnbber  Insolation. 


TRADE  MAWL 


THE  STAXDAKD  FOK 

RUBBER  IXSriiATION. 

Sole  Manufacturers  of 


Qkonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee 
THE  OKONITE  CO.,  Ltd. 

*."dI,™m  chS'";,  f  """i""*-        253  Broadway,  New  York. 


"""■"Wires. 


proof 


Geo.T.  Manson, Gen'l  Supt, 
W.  H.  Hodgins.Secy. 


^^BftV./^^ 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paranllt  Rubber  Covtred  Wires  and  Gable<i 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 

TELEPHONB,  TBLEaRAPH  AND   PIRB  ALARH  CABLB5. 

All  Wires  ire  tested  at  Factory.  JOKESBOBO,  INJD. 


T..er  «... 


CRESCENT  RUBBER  INSULATED 
WIRES  AND  CABLES 

National  Code  (Standard. 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

Bs'Iarojiv'street.  '"*'"  ""i":"  ^"i"  Factory,  TRENTON,  N.  J. 

STERLING    EXTRA    INSULATING    VARNISH. 

Sterling*  Extra  Black  Finisbing  Tarnisb, 

Sterling  JBlack  Air  Drying  Vamlsbt 

Sterling  Black  Core  Plate  Vamlsb. 


THE  STERLINB  VARNISH  CO., 

Pittsburg,  Pa.,  U.  S.  A. 


THE  STERLING  VARNISH  ClL, 

26  Cottnore  Row,  Birmingham,  England. 


CONTINUOUS  RAIL  JOINT  COMPANY 
OF  AMERICA. 

GENL  OFFICES:  century  BLDG.,  NEWARK,  N.Ii 
OVER    TEN    THOUSAND 
(10,000;  MILES  IN  USE. 

Highest  Award  ia  its  Class  at  Paris  Exposition, 
1900.  and  Pan-American  Exposition,  Buffala 
1901. 


long  Distance  Plione  Central  2448. 

W.  H.  SCHOTT, 

ENGIKEER  AND  CONTRACTOR, 

Specialties:  1220-21  Marquette  Building, 

Central  Station  Heating  Plants. 

Water  Works  Steam  Plants, 

Electric  Light,  Gas  and 

Street  Bsilwair  Plants.  CHICAGO, 


ELECTRICAL     ENGINEER- 
ING TAUGHT  BY  MAIL. 

Write  for  oar  fr«e  lUostr^ted  book. 
**Cu  1  Becone  aa  Electrical  Eoffoecr?** 

W«t«ftch  Electrical  EQglnee  lug,  Eleo- 
tiio  Li^htiatr,  Elsctric  R&ilwa;  d,Mechaii> 
loLl  Eoginoeriny,  Uech&nic&l  Drawing, 
etc,  at  TOOT  borne,  bT  maU.  Inititut* 
Indorsed  bj  Tho*.  A-  Edlsoo.    - 

Electrical  Engineer  Institute. 
Oept.  K,  240-242  W.  23d  St.,  New  York. 


BARE    AND    INSULATED 

ELECTRICAL  WIRES 

OF  EVERY  DESCRIPTION. 
CROWN  RAIL  BONDS. 

American  Steel  &Wire  Co. 

CHICAGO.  NEW  YORK.         WORCESTER.         DENVER.  SAN  FRANCISCO. 


2,000  IN  USE. 

fro:n  H  to  H  hoTwpowar.  Djiu- 
moi  Crom  10  UshU  to  TOO.  W«  mI 
or  rent.  Qood  proSta  for  ageate. 
Tbe  Hobart  ElKjilfi.Co..TroT,OU«. 


I-T-E 

CIRCUIT  BREAKERS 

CUHER  ELECTRICAL  CO.,  PHILADELPHIA. 


For  Porcelain  or  Clay  In* 
sulating Specialties,  such  aa 
Bushings,  Knobs  or  Cleats, 
Address, 

THE  AKRON  SMOKING  PIPE  CO., 

MOCADORE.  OHIO. 


This  No.  175  1s  handy 

for  a  desk  'phone,  or  a 

wall  'phone— just    suits 

your  PARTICULAR  sub- 

"="     scriber. 


STANDARD  OF  THE  WORLD 


ERICSSOI^  TELEPHONE  COi^^bway  NEWYORK 


Full    equipments    for 
a  exchanges   and    private 
lines.     Ask  for  Cata-' 
logue      and      informa 
'  tion. 


LIGHT 


If  you  want  light  to  see  objects  below  the  lamp 
USE    SHELBY    LAMPS. 

16  C.  P.  Horizontal  are  14  C.  P.  Vertical.  Other  makes  are 
7  C.  P.  Vertical. 

THE   COIL    DOES    IT-IT'S    FLATTENED. 


LIFE 


The  Longest  Life  at  Best  Efficiency. 
SHELBY       USEFUL       LIGHT      LAMPS. 

Pat.   Oct.   20,    1900. 
A  TRIAL  WILL    PROVE  OUR   CLAIMS. 

THE  SHELBY  BLECTRIC  CO.,  SHELBY,  O. 


WESTIIH  ElBclriDal  IngtMrnent  Co,, 


Waverly  Park,  NEWARK,  N.  J. 


Dhmated  M 
Station  Isstrmests. 


Theee  InntmineDte  are 
baaed  opoo  the  same  gen- 
•ral  principle  and  are  joBt 
■«  accurate  as  our  re^Iar 
Haiiiliiid  Portable  Direct 
Onrrent  Toltmeters  and 
Anmetera,  bnt  are  much 
larscr,  and  tiie  working 
parts  are  incloeed  in  a 
aaatly  dealfned,  dost-proof 
oaat-iron  caae  which  effect- 
iTaly  ihields  the  instm- 
Manta  from  dlstorhing  In- 
taaaeea  of  axleraal  nuf. 
■•ttoflvlda 


Mil  Studard 

Portable  Direct  Beading 
Voltmeters  and  MilUvolt- 
meters.  Ammeters  and  Mll- 
ammetere,  Wattmeters 
and  Voltmeters,  for  Alter* 
nattng'  and  Direct  Corrent 
Circtiits. 

Onr  portable  instromeDta 
are  recognized  asstandarda 
thronghout  the  civilized 
world. 

Onr  Semi-Portable  La- 
boratory Standard  Volt- 
meters and  Anuaetera  are 
stUl  better. 

They  are  the  mort  relia- 
ble, abeolnta  ttandarda  tor 
Laboratory  nve. 


Style  B. 
Mention  tbe  Westzbh  Euictbioiav  when  wrtting  tor  catalogues. 


FAN  MOTORS 


Direct,  Alternating,  Ceiling, 
Desk,  Bracket.  Every  style 
and  voltage  carried  in  stock 
For  prompt  shipment. 
Every  motor  fully  guaran- 
teed. 

CATALOGUE  FREE. 


The  Standarit  Electric  Co.. 

CINCINNATI,  OHIO. 


WESTERN    ELECTRICIAN 
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THE  BUNNELL  TELEGRAPHIC  m  ELECTRICAL  CO. 

I  10-120  BEEKMAN  STREET,  NEW  YORK. 


TELEGRAPH,  TELEPHONE,   RAILWAY 
AND   ELECTRICAL   SUPPLIES. 


FACTORIES: 
HEW    YORK    CITY 

AND 
MILFORD,  CONN. 


District  Messenger  Call, Police, Patrol, 
Watchman's,  Burglar  and  Fire  Alarm 
Boxes  and  Equipment 


TRY  OUR 

BEEKMAN  DRY  BATTERY, 
BEEKMAN  IRON   BOX  BELL, 
BEEKMAN  ANNUNCIATOR  WIRE, 
BEEKMAN  TELEPHONES. 

UNEQUALED  IN  QUALITY 
OR  PRICE. 

OUR    GOODS 
ARE  GUARANTEED. 

CATALOGUE  OR  LEARNERS' 
MANUAL  FREE  ON  RECEIPT 
OF    POSTAGE. 


THE  BEEKMAN  MEDICAL  BATTERr. 


STANDARD  MAIN  LINE  REUY. 


No.  5  FIRE  ALARM  BOX. 


G.  I.  CO. 


6.  I.  Type  B,  6,000-Volt,  300-Anipere, 

HIGH    TENSION    OIL    SWITCH. 


Write  for  Bulletin  No.  53. 


General  Incandescent  Arc  LightCo. 

TWADK        f^  I  MARK 

NEW   YORK,    N.    Y. 


CHICAGO. 
CLEVELAND. 


ST.  LOUIS. 
CJNCINNATI 


G.I      G.I.    G.I.    G.I.    G.I.    G.I.      G.I.    G.I.    G.I.     G.I.    G.I. 


TELEPHONE 


MEN 


and  others  interested  in 


Magnets,  Coils,  Solenoids 
»«i  Fine  Wire  Windings 

will  find  it  to  their  advantage  to  cor- 
respond with  us  when  in  the  marliet 
for  anything  in  the  above  line 


MAfiNETS   turnished  complete  with  either 
mwwiifcuy    INSULATED  or  DUPLEX  Windings 

Catalogue  on  Application. 


Varley  Duplex  NIagnet  Go. 


PHILLIPSDALE,  R.  I. 


CHICAGO,  ILL. 


June  21,  1902 


WESTERN    ELECTRICIAN 


THE  BUFFALO  ELECTRIC  CARRIAGE  CO. 


ENJOINED  FROM  USING  PORTER  BATTERIES. 

Judge  Hazel  of  the  Uaited  States  Circuit  Court,  Western  District  of  New  York,  on  June  5,  1902,  handed  down  a  decision  enjoining  the  Buflalo  Electric 
Carriage  Company  from  using  the  batteries  manufactured  by  the  PORTER  BATTERY  CO. 

THE  CASE  WAS    DEFENDED    BY    THE    PORTER    COMPANY    THROUGH    ITS    COUNSEL,    MESSRS.    BANNING    &    BANNING  OF  [CHICAGO. 

TheElectrig  Storage  BatteryCo. 


»»-iii_iXDE:i_i 


CHAPMAN  LIGHTNING  ARRESTER 


FOR 


TELEPHONE  AND  TELEGRAPH  LINES. 

What  you  have  been  looking  for.  Absolutely  weatherproof, 
perfect  insulation,  always  ready  for  business,  no  adjustment  or 
chance  to  get  out  of  adjustment.  Cheaper  than  poles  and  burned- 
out  instruments. 


ELECTRIC  APPLIANCE  CO.,  MINNESOTA  ELECTRIC  CO.,  western  electrical  supply  CO. 
Chicago,  III.  Minneapolis,  Minn,  St.  Louis,  Mo.    . 


RHEOSTATS 

AND 

ELECTRIC    CONTROLLING    DEVICES 

OF    EVERY    DESCRIPTION. 


AGENTS : 

STURTEVANT  ENGINEERING  CO..  LONDON.  ENG. 
KILBOURNE  S  CLARK  CO..  SEATTLE,  WASH. 


THE  CUTLER-HAMMER  MFG.  CO. 


MAIN  OFFICES  AND  FACTORY:  BRANCH  OFFICFS: 

MILWAUKEE.  NEW  YORK-CHiCACO. 


PLATINUM   FOR  CONTACT  POINTS  IN  ELECTRICAL  INSTRUMENTS. 
PUTINUM  FOR  TELEPHONES.    PLATINUM  FOR  ELECTRICAL  INSTRUMENTS. 
Wt  tell  PLATINUM  in  any  quantity,  either  large  or  small.   We  buy  PLATINUM  »t  anything 
containing  PLATINUM,  In  any  quantity. 


For  Incandescent  Lamps  and  Everythinb  Else. 

MANUFACTURERS  OF  PLATINUM  IN  ALL  SHAPES. 

Newark,  N.  J.  New  York  Office,  120  Liberty  Street. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


]Pof    OXa-SSidEled    IxK^eac    of    A.<X'VGirt±^Gi:xxG:»:xt:^    See    I^&s^    ^• 


Acme  Pay  station  Co 19 

Adams-Ba^all  Electric  Co..— 

Akron  Smoking  Pipe  Co 1 

American  Battery  Co 16 

American  District  Steam  Co..— 
Amer.  Electrical  Heater  Co..  16 

Amer.  EL  Telephone  Co 21 

American  Electrical  Works . .  17 
American  School  of  Corresp..I9 
Amer.  Steel  &  Wire  Company  1 
Anderson  &  Sons,  W.  H 15 

Badt&Co.,F.  B 16 

Baker  &  Company 3 

Barnett  Company,  G.  &  H 30 

Barron  A  Co..  James  S 16 

Bayley  &  Sons  Co.,  W 27 

Beardslee  Chandelier  Mfg. Co.— 

Beidler  &  Co  ,  Francis — 

Berthold  <Si  Jennings 24 

Besly  &  Co.,  Charles  EL 30 

BlsseU,G.W 16 

Bouville,  Edw 17 

Bossert  EL  ConstmctionCo..l9 

Brown  &,  Leasure 16 

BuUock  Electric  Mfg.  Co 17 

BannellTelegraph.4Elec.Co.  2 

Carney  Brothers  Company.  ..24 

Central  Electric  Co 5 

Central  Manufacturing  Co  .  .2J 
Central  Telephone  &  EL  Co.. 20 

Centnry  Glass  Co 29 

Chase-Shawmut  Company...  d 
Chicago  &  Alton  Ballroad. ..  .20 

C.  A  N.  W.  E.  E 27 

Chicago  Edison  Company  .4,  18 


Chic.  Fuse  Wire  &.  Mfg.  Co. . .  SO 
Chicago  Insulated  Wire  Co..  1 
Chicago  Lumber  &  Coal  Co.. 23 

C,  M.  &St.  P.  R.  R 27 

Chicago  Pay  Station  Co 20 

Colt,  Henry  A — 

Colorado  Lamp  Co.,  The 17 

Columbia  Telephone  Mfg.Co.13 
Continental  Tel.  Const.  Co..  19 
Continuous  Rail  Joint  Com- 
pany of  America 1 

Crescent  Ins.  Wire  &  CbL  Co.  1 
Crocker-Wheeler  Company  .30 

Crolius  &  Son,  E.  R 37 

Cutler-Hammer  Mfg.  Co 3 

Cutter  Elec.  &  Mfg.Company  I 

D.  &  W.  Fuse  Company 4 

Dearborn  Drug  &.  Chem.  Co . .  15 

Diamond  Meter  Company 29 

Dicke  Tool  Company — 

Diehl  Manufacturing  Co 5 

Dixon  Crucible  Co.,  Joseph.. 27 

Eclipse  Pulley  Covering  Co..  17 
Edison  Decorative  &  Minia- 
ture Lamp  Department..?,  16 

Edison  Mfg.  Company 15 

Edwards  &  Company 23 

Electrical  Engineer  Institute.  1 
Electric  Appliance  Company.  16 
Electric  Storage  BatteryCo..  3 
Electrician  Pub.  Company..  .21 
Ericsson  Telephone  Company  1 
Eureka  Electric  Company 21 

Federal  Electric  Company...— 
Flora,  E.  E 19 


"For  Sale"  Advertisements. .18 
Ft.  Wayne  Elec.  Works.,  Inc.29 

Fowler,  John  H 24 

Franklin  Eug.  &  Elec.  Co — 

Fulmer  Lumber  Co.,  D.  M.  ...24 

General  Electric  Company.. .  4 
General     Incandescent     Arc 

Light  Company 2 

General  Incand.  Lamp  Co ....  — 
Glass  Wool  Mfg.  Company. ..20 

Goodrich  Line 23 

Gordon  Battery  Co 12 

Great    Western    Smelting   &. 

Refining  Company — 

Gregory  Electric  Company  ..18 

Hartford  Steam   Boiler    In- 
spection &  Insurance  Co . .  .— 

Hazard  Manufacturing  Co — 

Hobart  Elec.  Mfg.  Company..  I 

Hoffman,  G.  W 18 

Holcomb-Lobb  Co — 

Holmes  Fibre- Graph.  Co — 

Hopkins  &  Co.,  A.  P 23 

Huebel  Company,  C.  J 23 

Humphrey,  Henry  H 17 

niinols  Electric  Specialty  Co.20 

Illinois  Maintenance  Co 18 

Incandescent  Electric  Light 

Manipulator  Company 16 

Indiana  Rub.  <t  Ins.  W.  Co. ..  1 
India  Rubber  &  Gutta  Percha 

Insulating  Company — 

Intemat'l  Corres.  Schools — 

International  TeLMfg.  Co.  -.21 

Jeffrey  Mumfacturing  Co. .  ..27 


Johnston,  Thomas  J ;17 

Kartavert  Manufacturing  Co.— 
Kellogg  Switchboard  &  Sup- 
ply Company 8,  9,  17,  23 

Klein  &  Son,  Mathias 24 

Kokomo  TeL  &  EL  M.  Co....  19 

Leather  Preserv.  M.  Corp 27 

Leavitt,  R.  H 23 

Leffel  &  Co.,  James. 27 

Lindsley  Brothers  Company.. 24 
Lowell  Model  Co — 

Machado  &  Roller 16 

MaJtby  Lumber  Company . .  .24 
Manhattan  Elec.  Supply  Co..— 

Matthews  &  Bros.,  W.  N 17 

McLennan  &  Company,  K . .  ..16 
Metropolitan  TeL  &  El  Co... 21 

Mica  Insulator  Company 16 

Minnesota  Electric  Co 3 

Miscellaneous  Advs 18 

Moloney  Electric  Company. .  15 

Monarch  Fire  AppL  Co — 

Monon  Railroad — 

Moon  Mfg.  Co.,  The 21 

Morse  Cedar  Company 24 

Mott  &  Company.  J.  E 16 

Munsell  &  Co.,  Eugene — 

National  India  Rubber  Co — 

NaugleTieCo.,  E.  E 25 

New  York  Ins.  Wire  Co 15 

Norton  Tool  Company, The. .20 

Okouite  Company.  The 1 

Paragon  Fan  &,  Motor  Co — 

Parsell  &  Weed 17 


Pass  &  Seymour 7 

Perrlzo  &  Sons 24 

Phillips,  Eugene  F 17 

Phillips  Insulated  Wire  Co..  17 

Phcenix  Glass  Company — 

Phosphor-Bronze  S.  Co 27 

Pignolet,  L.  M 16 

Pittsburg  A  L.  S.  Iron  Co 24 

Porter  Cedar  Company 24 

Pratt  Institute 23 

Reisinger,  Hugo — 

Reliance  Electric  Company.. 27 
Reynolds  Electric  Company.— 

R.  I.  Teleph.  A  Elec.  Co — 

Roche,  Wm. 6 

Roebling's  Sons  Co.,  J.  A 29 

Rose  Electric  Company 18 

Rose  Polytechnic  Institute. . .  15 

St.  Louis  Elec.  Supply  Co  ..  SO 

Sargent  &  Lundy — 

Sawyer-Man  Elec.  Company.— 

Schoonmaker  Co.,  A..  G — 

Schott,  W.  H 1 

Schureman  &  Hayden 18 

Shelby  Electric  Company ....  l 
Slgnalold  Chemical  Works.. . — 
Simplex  Electrical  Co., The. 1,16 

Smith  Co.,  S.  Morgan 20 

Spencer  Electrical  Co :  — 

Spies  Electric  Company 16 

Bprague  Electric  Company...  16 
Standard  Electric  Company . .  1 

Standard  Pole.  <fc  Tie  Co 24 

Standard  Uaderg.  Cable  Co..— 

Standard  Varnish  Works 17 

Stanley  Instrument  Co 15 


Sterling  &  Son,  W.  0 24 

Sterling  Electric  Company. ..20 
Sterling  Varnish  Co.,  The...  1 
Stilwell-Blerce  &  Smith-Valle 

Company 19 

Stow  Mfg.  Company 17 

Stromberg-Carlson  TeL  Mfg.   ■ 

Company lO 

Sturtevant  Company,  B.  F...30 
Swedish-American  TeL  Co... 11 

Torrey  Cedar  Company 24 

Triumph  Electric  Co 30 

Valentine-Clark  Co.,  The....24 

Varley  Duplex  Magnet  Co 2 

Viaduct  Co 19 

Vindex  Electric  Company....— 

Vomacka  &  Mazenek 17 

Vulcanized  Fiber  Company.. 30 

Wabash  Road 19,  37 

Wagner  Electric  Mfg.  Co — 

Walsh's  Sons  <k  Company ....  18 

West  Shore  Route 20 

Western  Eleetrlc  Company...  7 

Western  EL  Supply  Co 13 

WestlnghouBo      Electric     A 

Manufacturing  Company  ..28 
Weston  Electrical  Inst.  Co.. .  1 
Whitehead  Company,  W.  W..18 

Wickes  Bros 18 

WlUyoung,  BlmerO 20 

Wisconsin  Central  a.  R 27 

Wittenberg  Cedar  Co 23 

Worcester  Company,  0.  H ....  24 
Worcester  Polytechnic  Inst.  .30 

Yonkers  Specialty  Co 15 
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Better  than  ever  and  a  little  the  best  of  any  on  the  market  today— 

1902  PARAGON  1902 


NOISELESS 


FAN  MOTORS 


COMPACT 


ALL    STYLES    AND    SIZES  EASY    RUNNING  RIGID     CONSTRUCTION 

— CALL    AND    SEE    THEM    OR    WRITE    FOR    PRICES 

CHICAGO    EDISON    COWPANY,    '"^Cr^r^d"" 


PARAGON  DESK   FAN 
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GENERAL  ELECTRIC  COMPANY'S 


LEVER  SWITCHES 


FORM   D 


Embody  the  good  features  of  former  products  combined  with  improve- 
ments which  fit  them  for  modern  conditions.  They  conform  to  the 
latest  requirements  of  the  underwriters. 


SHIPMENTS  MADE  FROM  STOCK. 


BULLETIN  No.  4259. 


GENERAL  OFFICES:    SCHENECTADY,  N.  Y. 

CHICAGO  OFFICE:     Monadnock  Block.  Sales  Offices  in  all  large  cities. 
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BOSTON 


NEW  YORK 


PROTECT  MR  TELEPHONE  AM  FIRE  ALARM 

WITH  

^^n    ^yy  ^^Combination 

A  Fuse,  Sneak  Coll  and  Arrester  Mounted  on  One  Porcelain 

ARRESTER  ENCLOSED  IN  METAL  CASING. 

Either  "AIR-CAP  TYPE"  or  our  new  "MOISTURE  PROOF  FILM." 

Write  for  PRICE  LIST  No.  8  and  Circular  No.  J02. 

D.  &  W.  FUSE  CO.,  PROVIDENCE,  R.  I. 

OFFICES: 

PHILADELPHIA  CHICAGO  ST.  LOUIS  SAN  FRANCISCO 


LONDON,  ENG. 


PettingeU- Andrews  Co.     Western  Electric  Co.  Veslefn  Electric  Co.    Central  Electric  Co.    Western  Electric  Co.    California  Electrical  Works.    Imperial  Electric  Supplies,  Ltd. 


June  21,  1902 


WESTERN    ELECTRICIAN 


TRADE  MARK 


THE  BEST  INSULATION 

FOR 


TRADE  MARK 


TELEPHONE,  TELEGRAPH, 

ELECTRIC  LIGHTING  AND  POWER 
CIRCUITS  OR  ANY  WHERE  THAT  AN 
INSULATED    WIRE    IS    REQUIRED. 

WHEN  IN  TOWN  LET  OUR  OFFICE  BE  YOUR  HEADQUARTERS. 


GENERAL  WESTERN  AGENTS, 

264=266=268=270  Fifth  Avenue,  CHICAGO. 


''■^'WfiPPP* 


The  .SbiiKl<irfl  o/er^/vviiHCQ. 


iASiETGAivr,: 


iOSTON.     MA^S. 


SYMMETRICAL  APPEARANCE.    HIGHLY  FINISHED. 
Oar  Catalogoe  describes  oar  fall  liiie 
of  16   designs    of   Ceiling    and    Desk 
Fans  for  your  selection.      ::       ::        :; 


DIEHL  MANUFACTURING  GO. 


SALKS  OFFICES: 
661  Broadway.  KK'W  YORK. 
128  Essex  St.,  BOSTON, 
lair  Filbert  St.,  PHILADELPHIA. 
Central  Electric  Co.,  CHICAGO. 
KewmBii-SprBnIeyCo.,NEW  ORI.EANS. 
Waco  Electrical  Supply  Co.,  WACO,  TEX. 


MAIN  OFFICE  AND  WORKS: 

Elizabethport.  N.  J. 


WESTERN    ELECTRICIAN 


June  21,  1902 


New  Standard  Specialties 


DRV  CELL. 


II  kepi  out  0/  Ihe  tua.  In  a  cool  dry  place,  tbis  cell 
will  not  run  down  on  the  sbelt  In  two  years,  and  at 
the  end  of  that  time  will  be  as  good  as  other  makes 
fresh  from  the  factory.  To  maintain  Its  superiority 
to  all  others,  no  expense  Is  spared  and  only  the  best 
materials  and  chemicals  are  used  In  Its  manufacture. 

This  cell  will  save  the  consumer  money,  because 
a  fewer  number  will  perform  a  given  amount  of  work 
four  times  as  long  as  any  other  cell  of  equal  size. 


ELECTROMOTIVE  FORCE,  1.52  VOLTS. 
CURRENT,       -     14  TO  18  AMPERES. 


.CATALOGUE    FOR    THE    ASKING 


ELECTRIC  FLASHLIGHT  No.  I. 

RELIABLE     LIGHT    AT    ALL    TIMES. 

Patents  Applied  for  in  U.  S.,  France  and  England. 


SEND    FOR    CIRCULAR    AND    PRICES. 

WILLIAM    ROCHE, 

No.  40  VESEY  STREET,  NEW  YORK  CITY. 


CLASSIFIED    INDEX   OF   ADVERTISEMENTS. 


Adlnnterfl,  Inc.  Lamps. 

Inc,  El.  Lt.  Manipulator  Co. 

Ancliorfl  (Tel.  A  Tel.) 

MaithewB  A  Bro..  W.  N. 

Ann  an  e  I  Btors. 

Central  Electric  Co. 
Edwards  A  Company. 
Electric  Appliance  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Babbitt     aietal     and 
Solder. 

Gr.  Western  Sm.  and  Refg.  Co. 

Batteries  and  Jars. 

Bunnell  Telegraph  AElec.Co. 
Central  Electric  Co. 
Edison  Mfg.  Co. 
Edwards  A  Company. 
Electric  Appliance  Co. 
fiordon  Haltcry  Co. 
Roche.  Wm. 
Weitern  Electric  Co. 
Western  Elec.  Supply  Co. 

Bells*  Bnzxers,  Etc. 

Bunnell  Telegrap.  A  Elec.  Co. 
Central  Electric  Co. 
Edwardi  A  Company. 
Electric  Appliance  Co. 
Spies  Electric  Company, 
western  Electric  Co. 
Western  Elec.  Supply  Co. 

Belt  Dressing. 

Eclipse  Pulley  Covering  Co. 
Leather  Preserver  Mfg.  Corp. 

Beltinff. 

Leather  Preserver  Mfg.  Corp. 

BloTrers. 

Sturtevant  Co.,  B.  F. 

Boilers.  

Whitehead  Company,  W.  W. 

Books.  Electrical. 

Electrician  Publishing  Co. 

Bmshes. 

Central  Electric  Co. 
Hobart  Elec,  Mfg.  Go. 
Holmes  Flbre-Graphlte  Co. 
Western  Electric  Company. 

Cable  CUps. 

Chase-Shawmut  Company. 

Norton  Tool  Company,  The. 

Vonke^^:.  Specialty  Co. 
Cables.  (See  Insulated  Wires.) 
Cables,  Electric  (See  Insu- 
lated wires)  Copper,  Sheet 

and  Bar. 

American  Elec.  Works. 

American  Steel  A  Wire  Co. 

Bunnell  T«Iegrap.  A  Elec.Co. 

Central  Electric  Co. 

General  Electric  Co. 

New  York  Ins.  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Western  Elec.  Supply  Co. 

Western  Electric  Company. 
Carbons.     Points    and 

Plates. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

Relslnger,  Hugo. 

Woilern  Elect.  Supply  Co. 
Castlnjn. 

Smith  Co.,  S.  Morgan. 
Cbains. 

Jeffrey  Mfg.  Co. 
CAronlt  Breakers. 

Badl  A  Co.,  F.  B. 

Cutter  Elec.  A  MIe.  Co. 

Western  Electric  Company. 
Coal   and   Ashes     Hand- 

11ns  machinery. 

Jeffrey  Mfg  C*. 
Colls  and  Dlasnets. 

Bunnell  Telegrap.  A  Elec.Co, 

Varley  Duplex  Magnet  Co. 

Western  Electric  Co. 
Colorlns  for  Inc.  Ijamps. 

Slgnalold  Chemical  Works. 
CoBPonnd. 

Cronus  A  Son.  E.  R. 

Dearborn  Drug  A  Chem.  Wks. 
Conduit  and  Conduits. 

Badt  A  Co.,  F.  B. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Sprmfne  Electric  Co. 

western  Elect.  Supply  Co. 
Conduit  Bods. 

Barron  ACc,  JEis.  S. 


Constmctlon  A  Bepalrs. 

Chicago  Edison  Co. 
Parsell  A  Weed. 
Spies  Electric  Company. 
Western  Electric  Co. 

Contractors  and  Electric 
liiSht  Plants. 

Bullock  Elec.  Mfg.  Co. 
Crocker-Wheeler  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
Molt  A  Company.  J.  E. 
Sprague  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Westlnghouse  Elec.AMfg.Co. 
Correspondence  Schools. 
American  School  of  Corresp. 
Electrical  Engineer  Inst. 
Int.  CorresDond.  Schools. 

Cross-Ami  Braces,  Etc. 

Anderson  &  Sons,  W.  H. 
Cross-Amis,     Pins     and 
Brackets. 

Berthold  &  Jennings. 
Central  Electric  Co. 
Central  Manufacturing  Co. 
Leaviit.  R.  H. 
Standard  Pole  A  Tie  Co. 
Western  Elect.  Supply  Co. 
Western  Electric  (Jompany. 
Cnt-Onts  and  S'witches. 
Bossert  Elec.  Const.  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Pass  A  Seymour. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Cnts. 

Franklin  Eng.  A  Electro.  Co. 
Bynaxnos  and  Motors. 

Bullock  Elec.  Mfg.  Co. 
Central  Electric  Co. 
Crocker-Wheeler  C'... 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Gregory  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
Parsell  A  Weed. 
Reliance  Electric  Company. 
Schureman  A  Hayden. 
Sprague  Electric  Co. 
Sturtevant  Co.,  B.  F. 
Triumph  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  EL  A  Mfg.  Co. 

Electric  Heatins  Appl. 

American  Elec.  Heater  Co. 
blmplex  Electrical  Co. 

Electric  Bailirays. 

Crocker-Wheeler  Company. 
General  Electric  Co. 
Sprague  Elecrrle  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Electric  Slfirns. 

Federal  Electric  Company. 

Electrical  and   Mechan- 
ical Ens^lneers. 

Badt  &  Co..  F.  B. 
Blsseli.  G.  W. 
Brown  A  Leasure. 
Flora.  E.  E. 
Humphrey,  Henry  H. 
Mott  A  Company,  J.  E. 
Sargent  &  Lundy. 
Schott,  W.  H. 

Electrical  Instruments. 

Badt  A  Co.,  F.  B. 
Bunnell  Telegrap.  A  Elec.Co. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Illinois  Electric  Specialty  Co. 
Machado  A  Holler. 
Plgnolet,  L.  M. 
Stanley  Instrument  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  St  Mfg.  Co. 
Weston  Electrical  Tnst.  Co. 
Wlllyoung,  llmer  G. 


Electro-Plating;  Mach^y. 

Besly  A  Co.,  Chas.  H. 
Crocker-Wheeler  Company, 
General  Electric  Co. 

Elevators- Conveyors. 

Jeffrey  Mfg.  Co. 
Enerines,  Cias. 

Lowell  Model  Co. 
Parsell  &  Weed. 

Ensrlnes,  Steam. 

Bayley  A  Sons  Co.,  W. 
Sturtevant  Co.,  B.  F. 
Whitehead  Company,  W.  W. 

Exh'st  Steam  Apparatus. 

American  District  Steam  Co. 

Fan  Ontflts. 

Central  Electric  Co. 
Crocker-Wheeler  Company. 
Dlebl  Manufacturing  Co. 
Edison  Mfg.  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
St.  Louis  Elec.  Supply  Co. 
Sprague  Electric  Co. 
Sturtevant  Co.,  B.  F. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  &  Mfg.  Co, 

Fibre. 

Kartavert  Mfg.  Co. 
Vulcanized  Fibre  Co. 

Files. 

Barnett  Co..  G.  &  H. 

Fire  Alarm  Equipments. 

Bunnell  Telegrap.  A  Elec.Co. 

Fire  Extinsrnishers. 

Monarch  Fire  Appliance  Co. 

Fixtures,  Qas  and  Elec. 

Beardslee  Chandelier  Mfg.Co 

Flashers. 

Reynolds  Electric  Company. 

Flexible  Shafts. 

Stow  Mfg.Co. 

Forges. 

Sturtevant  Co.,  B.  F. 

Fuses  and  Fuse  "Wire. 

Central  Electric  Co. 
Chicago  Fuse  Wire  &  Mfg.Co. 
D.  &  W.  Fuse  Company. 
Electric  Appliance  Co. 
Vomacka  &  Mazanek. 
Western  Elect.  Supply  Co. 
Western  Electric  Company. 

Gears. 

Besly  &  Co.,  Chas.  H. 

General  Elec.  Supplies. 

Bunnell  Telegraph.atElec.Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

St.  Louis  Elec.  Supply  Co. 

Standard  Electric  Company. 

Western  Electric  Co. 

Western  Elect.  Supply  Go. 
Glass  Wool. 

Glass  Wool  Mfg.  Company. 
Globes     and     Electrical 

GlassTrare. 

Century  Glass  Co. 

Phcenli  Glass  Co. 

Western  Elect.  Supply  Co. 
Graphite  Specialties. 

Besly  A  Co.,  Chas.  H. 

Dixon  Crucible  Co.,  Jos. 

Holmes  Flbre-Graphlte  Co. 

Heatins     and    Tentllat- 
Ing  Apparatus. 

Sturtevant  Co.,  B.  F. 
Holders,  Inc.  Lamps. 

Incandesent    Electric    Light 
Manipulator  Co. 
Inspection  A  Insurance. 

Hartford   Steam    Boiler   In- 
spection A  Insurance  Co. 
InstitatcH. 

rriill  InstlUitc. 

Rose  Polytechnic  Institute. 

Worcester  Polytechnic  In.st. 
Insulators  and   Insnlat- 

ing  Materials. 

Akron  Smoking  Pipe  Co. 

Bunnell  Telegrap.  A  Elec.  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electrical  Appliance  Co. 

General  Inc.  Arc  Light  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 


Kartavert  Mfg.  Co. 
Mica  Insulator  Co. 
MunsellACo.,  Eugene. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
Okonlte  Co.,  The. 
Phillips  Insulated  Wire  Co. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Standard  Varnish  Works. 
Sterling  Varnish  Co. 
Vulcanized  Fibre  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Insulated  Wires  and  Ca- 
bles—Maenet  W^ires. 

American   Electrical   Works. 
American  Steel  A  Wire  Go. 
Bunnell  Telegrap.  &  Elec.Co. 
Central  Electric  Co. 
Chicago  Insulated  Wire  Co. 
Crescent  Ins.  Wire  ACbl.Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Hazard  Manufacturing  Co. 
Indiana  Rub.  A  Ins.  Wire  Co. 
India  Rubber  A  Gutta  Percha 

Insulating  Co. 
Kellogg  Switch.  A  Sup.  Co. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
Okonlte  Co..  The. 
Phillips,  Eugene  F. 
Phillips  Insulated  Wire  Co. 
Roebling's  Sons  Co.  J.  A. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Western  Elec.  Supply  Co. 
Western  Electric  Company. 

Junction  Boxes. 

Bossert  Elect.  Const.  Co. 
General  Inc.  Arc  Light  Co. 

I^amps,  Arc. 

Adams-Bagnall  Elec.  Co. 
Central  Electric  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Lt.  Co. 
Gregory  Electric  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

liamps.  Incandescent. 

Central  Electric  Co. 
Chicago  Edison  Co. 
Colorado  Lamp  Co. 
Edison  Decorative  A  Minia- 
ture Lamp  Dept 
Electric  Appliance  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
(General  Inc.  Lamp  Co. 
Sawyer-Man  Elec.  Co. 
Shelby  Electric  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  EL  A  Mfg.  Co. 

Ijamps,  Inc.,  Adjusters. 

Inc.  El.  Lt.  Manipulator  Co. 

Ijamps,      Incandescent — 
Replacers  &  Cleaners. 

Inc.  El.  Lt.   Manipulator  Co. 

Ijig^h  tn  infr  Arre  s  t  era. 

American  Elec.  Fuse  Co. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
Minnesota  Kite.  Co. 
Westlnghouse  EL  A  Mfg.  Co. 

Ijinemen*s  Climbers. 

Anderson  A  Sons,  W.  H, 
Klein  A  Son,  Matblas. 

Maernet  Wires. 

(See  Insulated  Wires.) 

Mechanical  Desie;ner. 

Flora,  E.  E. 
Mechanical  Brnft. 

Sturlevant  Co.,  B.  F. 
Meters. 

Diamond  Meter  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Inc.  Arc  Light  Co. 

Mica. 

Munsell  &  Co.,  Eugene. 

Mining;  Apparatus,' Elec. 

Crocker- Wneeler  Company, 
General  Electric  Co. 
Jeffrey  Mfg.  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Motors.  (See  Dynamos    and 
Motors). 


!Nippers  and  Pliers. 

Klein  &  Son,  Matblas. 

Packing;. 

Besly  &  Co.,  Chas.  H. 

Patent  Attorneys. 

Johnston,  Thomas  J. 

Phosphor  Bronze. 

Besly  &Co.,  Chas.  H. 
Phosphor  BronzeSm.Co.,Ltd. 

Platinum     Bousht     and 

Sold. 

Baker  A  Company. 
Gt.West.Sm.and  Refining  Co. 

Poles  and  Ties. 

Beidler  A  Co.,  Francis. 

Berthold  &  Jennings. 

Carney  Brothers  Company. 

Chicago  Lumber  A  Coal  Co. 

Fowler,  John  H. 

Fulmer  Lumber  Co.,  D.  M. 

Holcomb-Lobb  Co. 

Hopkins  A  Co.,  A.  P. 

Huebel  Company,  C.  J. 

Llndsley  Bros.  Co. 

Maltby  Lumber  Co. 

Morse  Cedar  Co. 

Naugle  Tie  Co.,  E.  E. 

Pemzo  &  Sons. 

Pltt.jburg  A  L.  S.  Iron  Co. 

Porter  Cedar  Company. 

Standard  Pole  A  Tie  Co. 

Sterling  &  Son,  W.  C. 

Torrey  Cedar  Co. 

Valentine-Clark  Co.,  The. 

Wittenberg  Cedar  Co. 

Worcester  Co.,  C.  H. 
Polish  (Metal). 

Hoffman,  G.  W. 
Porcelain. 

Akron  Smoking  Pipe  Co. 
Poiver  Transmission 

Machines^. 

Jeffrey  Mfg.  Co. 

Smith  Co.,  B.  Morgan. 

StUwell-Bierce  Smith- Valle. 
Pulleys. 

Smith  Co.,  S.  Morgan. 

Stllwell-Bierce  Smith- Valle. 

Pulley  Covering. 

Eclipse  Pulley  Covering  Co. 
Rail  Bonds. 

American  steel  &  Wire  Co. 
Badt  A  Co.,  F.  B. 

Rail  Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 

Refiners. 

Gt.West.Sm.and  Refining  Co. 

Re -Win  dine— Repairs. 

Chicago  Edison  Co. 
Gregory  Electric  Co. 
III.  Elec'l  Mfg.  Co. 
Schureman  &  Hayden. 

Rheostats. 

Badt  A  Co.,  F.  B. 
Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 
Gen'l  Inc.  Arc  Lt.  Co. 
Westlnghouse  EL  &  Mfg.  Co. 
Rosettes. 
Pass  A  Seymour. 

Second-Hand  Mach'y. 

Gregory  Electric  Co. 
Matthews  A  Bro,,  W.  N. 
Rose  Electric  Company. 
Schoonmaker  Co.,  A.  G. 
Scnureman  &  Hayden. 
Walsh's  Sons  &  Co. 
Whitehead  Company,  W.  W. 
Wickes  Bros, 
Slate. 
Bonvlllc,  Edw. 

Speakine  HTubes. 

Central  Electric  Co. 
Edwards  A  Company. 
Electric  Appliance  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Speed  Indicators. 
Besly  A  Co.,  Chas.  H. 
Queen  &  Co. 
Weston  Electrical  lust,  Co. 

Springs. 

American  Steel  A  Wire  Co. 

Steel  Boxes. 

Bossert  Elec.  Const.  Co, 


Storage  Batteries. 

American  Battery  Co. 
Electric  Storage  Battery  Co. 

Tapes,  Insulating. 

American  Electrical  Works. 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
Electric  Appliance  Co. 
New  York  Insulated  WlreCo. 
Okonlte  Co.,  The. 
Simplex  Electrical  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Telegraphic  Supplies. 

Bunnell  Telegraph.  AEIecCo. 

Telephones,  Telephone 
Material  and  Switch- 
boards. 

Acme  Pay  Station  Co. 

American  EL  Telephone  Co. 

Bunnell  Telegraph.  AElec.Co. 

Central  Electric  Co. 

Central  Tele.  A  Elec.  Co. 

Chicago  Pay  Station  Co. 

Coit,  Henry  A. 

Columbia  Telephone  Mfg.  Co. 

Continental  TeL  Const.  Co. 

Ericsson  Telephone  Co. 

Eureka  Electric  Company. 

International  Tel.  Mfg.  Co. 

Kellogg  Switchb.  A  Sup.  Co. 

Kokomo  Tel.  A  El.  Mfg.  Co. 

Metropolitan  TeL  &  Elec.  Co. 

Moon  Mfg.  Co.,  The. 

R.  I.  Telephone  A  Elec.  Co. 

St.  Loui^i  Elec.  Supply  Co. 

Spencer  Electrical  Co. 

Sterling  Electric  Co. 

Stromberg-Carlson  TeLM.  Co. 

Swedish-American  TeL  Co. 

A'iadnct  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Tools, 

Anderson  A  Sons,  W.  H. 

DIcke  Tool  Company. 

Klein  A  Son,  Matblas. 

Norton  Tool  Company,  The. 
Transfiormers. 

Central  Electric  Company. 

Crocker-Wheeler  Company. 

Ft.  Wayne  Elec.  Works,  Inc. 

General  Electric  Co. 

Gregory  Electric  Co. 

Moloney  Electric  Company. 

Standard  Electric  Company, 

Vindex  Electric  Company. 

Wagner  Electric  Mfg.  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 

Trucks,  Electric  Car. 

General  Electric  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Turbine  W^atcr  W^heels 

Leffel  A  Co.,  Jas. 
Smith  Co.,  S.  Morgan. 
Stilwell-Blerce    Smith- Valle 

Varnishes. 

Standard  Varnish  Works. 
Sterling  Varnish  Co. 

Vulcanized  Fibre. 

Vulcanized  Fibre  Co. 
Wires,  Copper. 

American  Electrical  Works. 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Hazard  Manufacturing  Co. 
National  India  Rubber  Co. 
Okonlte  Co.,  The. 
Phillips  Insulated  Wire  Co. 
Roebling's  Sons  Co.,  J.  A. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Western  Electric  Company. 

AVire,  Bare. 

American  Steel  A  Wire  Co. 
Besly  A  Co.,  Chas.  H. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Okonlte  Co.,  The. 
Phillips  Insulated  Wire  Co. 
Roebling's  Sons  Co.,  J.  A. 
Standard  Underground  C.  Co. 
Western  Electric  Co. 
Western  Electrical  Sup,  Qq, 
X^Ray  Ontflts. 
wiuyoupi;,  EJimer  Q. 


XN»i*   A.lx>]a&t>et;lo&l   IrLclejK    of   iVd^eirtlsennexitfii    See    P^e:e    3* 
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Edison  Telephone  Lamps 


Are  the  Standard  for  Visual  Signals. 

Their  value  has  been  verified  by  more  than  three  years  of  extended  service. 

They  are  preferred  because  of 

Certainty  of  service  of  each  individual  lamp — every  lamp  being  perfect. 
Extreme  length  of  life. 
Strong  and  durable  mechanical  construction. 
Thorough  uniformity  of  all  lamps,  insuring  certainty  of  contact  in  sockets 

and  freedom  from  misfit. 
Maximum  of  maintained  light  for  a  minimum  of  power  consumption. 

Orders  for  any  quantity  promptly  filled. 

All  lamps  supplied  closely  rated  and  carefully  selected. 


EDISON  DECORATIVE  AND  MINIATURE  LAMP  DEPT. 

General  Electric  Company, 

Harrison,  N.  J. 


P,  &  s. 

WEATHER=PROOF 
SOCKETS. 


ARE 

ABSOLUTELY 

WATER 

PROOF. 


ARE 
EFFICIENT 

AND 
DURABLE. 


TRY  THEM— THEY  ARE  RIGHT. 


PASS  &  SEYMOUR,  inc. 

SOLVAY,  N.  Y. 


NEW  YORK. 

CtllCAQO. 

BOSTON. 

CINCINNATI. 

SAN  FRANCISCO. 


MOTOR  APPLICATIONS 


lli^^ 

^^^^^^■fc 

A   A               1''    .               'J 

1   ^^^^^ftLiL^^^^^^H 

The    illustration 

shows    one    of   our  • 

Type  N.    I.    Motors  ♦ 

belted  to  Drill  Press.  Z 

Speed  of  Spindle  9 

is  1,300  R.  P.  M.  i 


THIS  IS  ONE  OF 

MANY  VIEWS 
WHICH  WE  WILL 

SEND 

FREE  OF  CHARGE 

ON  REQUEST. 


1 

1 


IF  YOU  ARE 

INTERESTED 

IN 

POWER  APPARATUS 

WRITE  FOR 

OUR  NEW 

POWER  MOTOR 

CATALOGUE, 


Western  Electric  Company, 

CHICAGO.       SAINT  LOUIS.       PHILADELPHIA.       NEW  YORK. 
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tJ 


-4JS>'0NELINE0FWORI 

ITS  AS^EASY^OR' US     .,^  ^ 
^SWIIOIBOARDWiT  is  rafl^ARNEGlE 

TO  GfVTAWAYAlgRARY. 

\  /  ('  __ 

Nb.OF  FEET^^/WIRE  IN  C/bIES 


l,t 


I 


is  EXCHANGI 


,    .  I Jl  535,000  FT  OR  3,3? I  MILES 

NO.dFMULflBLE  SPRINS  JACKS  FOR  ULTIMATE  EQUIPMEN 
\     /   /      -^-^Zi  J         "^       645,000.  I  ^ 

NUMBERW/SFRIPSsOF  M?LTllPtEr^^  _ 

32;250^%"( LENGTH/ Of  EACH  STRIP)  =k)iMJ 


>X  (LENGTH/ or  EACH 
JACKSH 
rCOLUMN 


^^ULTIPLfi  MACKS-PILEtLONE  UPX^  I  ANoISe 


^-^Pi^rg;  LOS  Af^GELES  EqurR^iN 


LoneHudi '' 


KELLOGG  SWITCHBOARD  &  SUPPLY  CO., 


TtRANCU  OFFICKS: 

Eastern  Dlbirlct, 

Keystone  Telephone  bldg. 

Philadelphia,  Pa. 
Middle  DlGtrict. 

Electric  IJldg.. 

Cleveland,  Ohio. 


229    SOUTH    GREEN    STREET,    CHICAGO. 
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from     Greenwich.  SO** 


WILL  LO9K  IN  TR4NSIT3^f-^^''\l 


from     Greenwich. 


KELLOGG  SWITCHBOARD  0&iSUPPLY||GO. 

229    SOUTHj'^'rEEN  ^STREET,    CHICACO.^S 


BRANCHr  OFFICES: 

Eastern  District. 

Keystone  Telephone  Bldg. 

■  <—   Philadelphia.  Pa. :        , _- 

^  Middle  District.'       ^    -j     j 

^     Mectric  Bldg., 
_J  c."   Cleveland,  Ohio, 
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Stromberg-CoLrlson    |  # 
TelepKone  Mfg.  Co.  |1 

..CHICAGO..  "^ 

Keep   Posted! 


I 
I 


080  Number  TninkiriK  Lamp  Line  Signal  Switchboard,  witb  Double  Lamp  Supervisory  Signals.   Installed  and  operated  by  tbe  Streator  Independent  Telephone  Co.,  Sf-eator,  III- 


BR-ANCH  OFFICES  IN  CHARGE  OF  OUR.  REPRESENTATIVES  : 


IOWA. 
WILLIAM  BOWEN,  915  Fifth  Street,  Des  Moines,  la. 


TEXAS. 
D.  C,  LINGO,  Worth  Hotel,  Fort  Worth,  Texas. 


PENNSYLVANIA  and  NEW  YORK. 
EUGENE  L.  BROWN,    207  Seventh  Street,    Pittsburg,  Pa. 

MINNEAPOLIS  and  NORTHWEST.  KANSAS  and  NEBRASKA. 

J.  A.CARR,  417  New  York  Life  Building,  Minneapolis,  Minn.  C.  W.  BARTLETT,  2402  Olive  Street,  Kansas  City.  Mo 

Correspondence  and  Orders  placed  with  our  representatives  will  be  given  prompt  attention. 

...CORRESPONDENCE  SOLICITED... 


^w?mmmmmmmmm^mm^mmm 
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wp^ifw>»'wifw  ■■»iinp»ipw*^HM>  ■■n'n»nP>'P^^*^il"w 


Inside  end  view  of  Receiver,  showing 
auxiliary  springs. 


N250 


Showing  tubular  carbon  retainer    and    mica    diaphragm,    thus 

dispensing  with  the  antiquated  manner  of  using 

ra^s  and  corn  plasters. 


CENTRAL 

ENERGY 

EQUIPMENT, 


Unmounted   magnet 
spools,  all  metal. 


Inside  metal  shell  of 
Receiver. 


Back  electrode  of  carbon 
mounted  on  heavy 
metal  disc. 


Front  electrode  mounted 

on  metal  dlscfand 

mica  diaphragm. 


Magnet  spools  wound 
and  mounted  on 
horseshoe  magnet. 


No.  20. 


SWEDISH-AMERICAN  TELEPHONE  GO. 

CHICAGO,    ILL. 

69-75    W.    JACKSON    BOULEVARD. 


l^ 


No.  77.   Open. 


No.  23.  No.  2.    Central- Energy.  No.  77.    Closed. 
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lOO-Une   "Cslumbla  Switchboard"  with  5elf-Restoring: 

Drops.    Showing  Plugs  in  the  Board  and  Jacks 

on  end  of  Switching  Cords. 


ALL  EXPEHSE  AND  UNSATISFACTORY  SERVICE  DUE 
TO  THE  USE  OF  THE  UNRELIABLE  SPRING  JACK 


WIPED  OUT 


Columbia  Switchboards 
Guarantee  Tbis. 

Number  of  spring  jacks  necessary  to  operate  a  Columbia  Switch- 
board reduced  from  80  to  98  per  cent  of  the  number  required  to 
operate  switchboards  of  other  makes  ;  the  small  percentage  remaining 
being  placed  on  the  ends  of  switching  cords,  a  location  easy  of  access 
for  inspection  and   repairs. 

SWITCHBOARDS 

FOR 

MAGNETO,  CENTRAL  ENERGY,  LAMP 
SIGNAL  AND  MULTIPLE  SYSTEMS. 

CENTRAL  ENERGY  LAMP  SIGNAL  AND  MULTIPLE 
SWITCHBOARDS  NOW  BEING  INSTALLED. 


Waxahachie,  Tex, 
Ennis,  Tex  , 
Norwalk,  Ohio, 
Frankfort,  Mich., 
Dundee,  Mich., 
Ashland,  Wis.,  . 


,  Switchboard  capacity,   1,200   lines  and  telephones 
"  "  1,200       " 

."  a  2,400       " 

250'      " 
"  "  200       " 

"  "  1,500 


COLUMBIA  TELEPHONES 

FOR  MAGNETO  AND  CENTRAL  ENERGY  SYSTEMS. 

Equipped  with  superior  solid  back  transmitters,  non-packing  and  practically 
indestructible. 

COLUMBIA  CONDENSERS 

Compact  and  enclosed  in  tin  case  and  guaranteed  as  to  efficiency  and  for 
250  volts.     Send  sample  order  and  confirm  our  guarantee. 

INCREASED  FACILITIES  ENABLE  US  TO  FILL  ALL  ORDERS  PROMPTLY. 
WRITE  FOR  QUOTATIONS. 

THE  COLUMBIA  TELEPHONE 
MANUFACTURING  CO., 

OTTAWA,   OHIO. 
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The  Wesco  Way 

IS  THE  ONLY  WAY. 

Whether  you  write,  wire  or  'phone,  your  needs 
are  given  prompt  attention. 

Your  order  is  filled  immediately,  not  to-mor- 
row or  next  week.  To-day,  the  day  your  order 
comes  in  the  goods  go  out,  unless  there  are 
better  reasons  why  they  shouldn't. 

Our  working  force  has  been  largely  increased, 
so  we  now  give  better  service  than  ever  before. 
And  the  past  has  pleased  quite  a  few  continuous 
customers  from  Maine  to  Mexico.  If  delays  are 
probable  or  delivery  improbable  we  advise  you  at 
once,  giving  you  the  opportunity  to  order  else- 
where, if  you  wish.  Could  you  suggest  a  happier 
plan  than  this? 

In  a  word,  buying  from  us  enables  you  to 
annex  this  busy  house  as  a  department  of  your 
plant  or  property. 

You  can  depend  on  us  for  all  things  electrical 
in  any  and  all  emergencies.  We  never  sleep  from 
six  to  six,  six  days  in  the  week. 

Put  your  burdens  on  our  shoulders  and  let  us 
work,  worry,  sweat  and  stew  for  you,  that's  what 
we  like  to  do.  THE  WESCO  WAY  keeps  the 
kickers  happy,  so  it  certainly  ought  to  make  you 
joyful. 


WESCO 


WESTERN  ELECTRICAL  SUPPLY  CO., 

ST.  LOUIS,  U.  S.  A. 

P.  S. — Ask  for  catalogue  and  illustrated  literature. 

P.  P.  S.— Electrical  lamps  or  electrical  plants— WESCO. 


Cfl^ 
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The  Compound  most  commonly  used  must  be  the  compound  that  does  the  most  perfect  work. 

Every  Engineer  knows  that  there  are  over  2,000  lbs.  of  Dearborn  Compound  used  for  every  one  pound  of  any  other  make. 

If  you  are  not  using  DEARBORN,  try  it. 

Write  us  on  water  analysis,  as  each  compound  must  be  made  to  suit  the  water. 

DEARBORN    DRUG    AND    CHZSMICAIi    IKTORKS, 

CHICAGO  : 
27-34  Blalto  Bids., Tel.  Harrison  3930  and  3931. 

PITTSBURG.  ST.  LOUIS. 

A.  W.  Crouch.  F.  Eardlt-y. 


WM. 

H.  EDGAR, 

President. 

NEW  YORK;  120  Liberty  Street 

W.  B.  McVlcker. 

ST.  PAUL. 
T.  S.  F.  Hayes. 

ATLANTA.  GA. 
0.  H.  Everett. 

DENVER. 
G.  E.  Talcott. 

SAN  FRANCISCO. 
W.  A.  Kenney. 

HONOLULU.  H.  T. 
E.  C.  Brown. 

EDISON 

BATTERY  FAN  OUTFITS 


.WITH. 


EDISON  PRIMARY  CELLS 

Are  the  only  efficient  battery  fan  outfits  on  the 
market.    Invaluable  for  the  sick  room. 


Write  for  Catalogue  No.  4. 

EDISON    MFG.  CO., 


NEW  YORK  OFFICE, 
83  Chambers  Street. 


FACTORY, 
Orange,  New  Jersey, 
U.  S.  A. 
CHICAGO  OFFICE.  144  Wabash  Avenue. 


aimiiiiiiiiinminimiiiiuiiimniiiinuiiimniiuiiiiaii 

j  The  Metropolitan  Aerial  Gable  GIJD 

I  "SEE  THAT  LOOP" 

3  over    the  supporting  strand? 

a  It  cannot  become  unfastened. 

3  Safer  and  more  durable  than 

3  any  other  clip, 

a  Used  exclusively  for  hang- 

a  ing  telephone  cables  in  New 

3  York  City  and  environs. 

a  nlanafactnred  by 

I  YONKERS  SPECIALTY  CO., 

3  WESTERN  ELECTRIC  CO.,  New  York  and  Chicago.  I  ,„,„,.                    Vnnbnrp      H      V        E 

3  M.  B.  AUSTIN  &  CO.,  Chicago.                               j^Agenls.                    lOllKGrS,    ll.     I.      E 

af  mnrnTnnnnnnmimmjmnminnmmTmTmTTmmnnTmnmmnT  mrrmmnms 


Cross  Arm    Braces 
and  Guy  Anchor  Rods 

Pole  Steps,  Digging  Bars,  Pike  Poles,  Cant  Hooks,  Picks,  Shovels, 
Conduit  Cleaners,  Cement  Working  Tools  and  special  articles  manufactured 
of  fiteel,  iron,  rubber  and  composition  to  blue  prints,  in  large  or  small 
quantities. 

Always  prepared  to  make  prompt  shipments  and  low  prices. 

Have  you  a  copy  of  our  Pole  Raising  Catalog,  vol.  i,  No.  i? 

Yours  for  the  asking. 

W.  H.  Anderson  &  Sons, 

MANUFACTURERS  OF  TOOLS, 

Bstsbii^hed  1871.  St.  Aubin  Avenue,  DETROIT,  illCH. 


ROSE  POLYTECHNIC  INSTITUTE 

A  College  of  Encineerintr.  Mechanical.  Electrical,  CivU 
Engineering:;  Chemical  Courses;  Architecture.  Exten- 
sive shops.  Modernly  equipped  laboratories  in  all  de- 
partments. Fxpenses low, 2i)th year  Forcataloff.address 
C.  L.  MEES,  President,  Terre  Haute,  Ind 


MOLONEY 
TRANSFORMERS 


HAVE  NO  EQUAL. 


They  are  perfect  in  me- 
chanical and  electrical 
construction.  Copper  and 
core    losses  reduced  to  a 


minimum. 


Two-year  guarantee. 


Moloney  Electric  Go. 

S-T.  LOUIS,  Mo. 


Western  Electrical  Snpply  Co.,  St.  Lonls,  Mo. 
H.  B.  Coho.  149  Broadway.  New  York. 
Northwest  Elec.  Engineering  Co.,  Portland,  Ore, 
Brook-Fotlis  Elec .  Corp,  Co.,  Son  Francisco,  Cal. 
S.E.  Lawry,  Buffalo,  N.T. 
Samuel  Barnes  Electric  Co.  London,  England 


Crimshaw.  Raven  White  Core.  Raven  Black  Core. 

ALL  OUR  WIRES  pass  inspection  and  carry  the  above  TRADE-MARKS  on  our  tags.    We  also  manufacture  Grimshaw^Qd  Competition  Tapes  and  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OFFICE: 
114,  116  &  118  Liberty  St.,  New  York. 


BRANCHES:  ^„,CH'^f«>,is,. 


BOSTON : 
7  Otis  St. 


SAN  FRANCISCO: 
33  Second  St. 


DO  YOU  KIMONA/ 


the  Importance  of  magnetically  floating  the 
moving  parts  of  a  meter? 


Send  for  description  and  book  full  of  good  information  "ABOUT  METERS." 


STANLEY  INSTRUMENT  COMPANY, 


General  Sales  Office,  158  Broadway,   New  York,  N.  Y. 
Paoifto  Coast  Acrency,  33  New  Montgomery  St..  San  Francia«o,  Cal. 
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a  German  savant  baa  compiled  a  dictionary 
conlalDtng  some  26,000  "cuss  words." 

tbe  users  of  Packard  Lamps 

wlU  hare  absolutely  no  use  for  tbe  book 

there  arc  no  frills,  there  is  nothing  unique 
about  IMckard  Lamps. 

they  are  practical  lamps 
made  to  meet  conditions  that  iircvall  to-day. 
that  Is  why  at  any  price  they  are  tbe  best  lamps 
for  you  to  Install -t bey  are  smokeless,  you  know. 


ELECTRIC  APPLIANCE  COMPANY.  ELECTRICAL  SUPPLIES, 
SELLING  AGENTS,  PACKARD  LAMPS  (AND  PROUD  OF  IT). 
92  AND    94.WESTVAN   BUREN   ST.,    CHICAGO. 


EDISON  niNIATURE  LAHPS 


are  made  in  more  than 
10,000  Varieties. 

for  all  classes  of  work  in  Candelabra  and 
Decorative  Lighting,  Multiple  and  Series 
Burning  and  in  all  types  of  Battery  Lamps. 

MiniMture  Smckets  and  Receptacles, 

X-Ray   Tubes, 

Dezuar  Bulbs  for  Liquid  Air. 


EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

Qeoeral  Electric  Company,  Harriaon,  N.  J. 


M.  I.  C. 
COMPOUND 


HIGH  INSULATOR  FOR  ARMATURES,  FIELD  COILS,  SPOOLS, 
TRANSFORMERS,   MOTOR    FRAMES,    OAR    TRUCKS,   ETC. 

Four  Grades  to  suit  all  Requirements.    Non-Corrosive »  no  Carbon  Bisulphide. 
Impervious  to  Moisture^  Oil  or  Acid.    Send  for  Price  List  and  Samples. 

MICA    INSULATOR    CO., 


p?B>-w   "voieis;. 


OKC10A.G0. 


aVOLT=AMMETERS, 

POCKET  SIZE. 

■f^cT^Por  Testing  Batteries  and  Battery 
"^^a^S  ClTCQlts,  Locating  Faults.  Ground!, 

V»^  etc. 
V^  j^\       RELIABLE.       ACCUKATK. 

Send  /or  Circular. 
A    £    £             L.M.PICNOLET, 
78-80  Cortlandt  St.. NEW  YOBK,  M.  T* 


r.  B.  BADT. 


flLLlS. 


F.  B.  BADT  &  CO. 

CONSULTING   ENGINEERS   AND    EXPERTS, 
1504  Monadnock  Block, 


TsLKPHONC   HAnniaoN  745. 


CHICAGO. 


Electric  Beating  Apparatas. 

SEN!  FOR  64-PAGE  CATALOGUE. 

"UNIT"  ENAMELED  RHEOSTATS 

The  simplex  Electrical  Co>i 
Oambrldgeport,    Mass. 

CHICAQO.    Monadnock    Block. 


J.E.MOTT&CO. 

UlINTINGTHN,  ISD.  — MARION,  IND. 

CONTRACTORS 

CONBTILTING.    MErOANICAL     AND     ELECTRICAL 

ENGINEERS 

F^TIUaTES      FuitMSMEU     ON     AlL     KIKD8      OF 

ELECTRICAL   CONSTRUCTION. 


Electric  Railways  Built  by  us: 

For  the  Milwaukee,  Racine  &,  Kenosba 
Electric  Ky.  Co..  from  South  Milwaukee  to 
Kenosha,  ■.•4  miles. 

For  the  »'hlcaj;o  A  Mllwnukee  Electric  Rj'. 
Co.. from  WaukecantoN  Evansion. 26  miles. 

For  ihu  Pi.  Waj-ne  (Ind.i  Southwestern 
Traction  Co.,  from  Ft.  Wayne  to  Wabash, 
4.5  miit^. 

We  tiave  been  awarded  the  contract  Tor  tbe 
coiisirui'lion  of  40  miles  of  railway  out  of 
Dover.  Del.,  for  I  he  Del.  Gen'l  Elec.  Ry.  Co. 


SPARKING 


Reduces  iho   working    cagtaclty   of    a 
motor  or  dynamo,  wears  'out  the  com- 
mutator, wastes  power  and  may  cause 
afire.   All  this  may  be  avoided  If  you  use       >...<.. 

The  only  article  that  wUl  PREVENT 
SPARKING.  WUl  keep  the  commu- 
tator in  cood  condition  and  PRE- 
VENT CUTTING. 

Absolutely  Will  Not  Gam    The    Brushes. 


60  Cents  per  Stick.  $6.00  per  Do; 

SEND  FOR  FREE  SAMPLE  STICK. 

For  sale  by  all  supply  houses,  or 

K.  McLENNAW  &  CO  Sole  Manufacturers.  909, 100  Washington  St.,  Chlcago. 


It  win  put  that  high  gloss  on  the 
Commutator  you  have  so  long  sought 
after. 


rha  Incandescent  Lamp  Raplacer  and 
Cleaner  replaces  and  cleans  any  c,  p.  lamp 
at  any  height  or  angle. 

Incandescent  Electric  Light  Manipulator  Co., 
I  1 6  Bedford  St.,     Boston,  Mass. 


G.  W.  BISSELL,  M.  E. 

Iowa  State  College,  Ames,  Iowa. 

Consulting  Mechanical  Engineer.  Lighting, 
Power.  Pumping  and  Heating  Plants  Tested 
^nd  Designed.  Economy  and  Power  Tpsts 
Qf  Engines  and  Boilers. 


R  IM 

e  l_  E  c  T  I — 

AMERICAN  ELECTRICAL  HEATER  CO. 


Write  for  cutuloKuu. 


Manufacturers  Electric  Heating  Appliances, 

193-197   River  St.     DETROIT    MICH 


Bug-Proof  Bell. 

Sample,  3' 


Segardahl 
Patent. 
Nickel,  50c. 

Enameled,  45c. 

By  mall,  prepaid.     Made    in  sizes 

2  to  8-inch.  Dealers  send  for  prices. 

We  also  make  Inventors'  Models  and 

Special  Electrical  Devices. 

Write  us  for  prices. 

SPIES    ELECTRIC  CO., 

87-89  W.  Van  Buren  Street,  Ctilcago.  III. 


Chab,  L.  Bkown. 


E.  E.  Leasube. 


BROWN  &  LEASURE, 
Electrical  Contractors, 

312  Fisher  Building, 

Telephone  Harrison  3698.  CHICAGO 


*  AN  INSTRUMENT  | 

FOR   ISOLATED    PLANT    WORK.  I 


Diameter  of  Base  Flange,  1%  Inches. 

LIST  PRICE  $16.50. 

This  popular  type  of  WHITNEY  in- 
strument has  a  polished  all  brass  case 
and  a  permanent  magnet  movement 
giving  equally  divided  scales  and  dead 
heat  indications.  The  ammeters  of  large 
capacity  are  supplied  with  separate 
shunts. 

Send  for  complete  price  list  and  our 
attractive  discounts  to 
ELECTRIC  APPLIANCE  CO  ,  Chicago,  III. 
WESTERN  ELECT  SUPPLY  CO..  Sf.  Louis,  Mo. 
ELECTRICAL  ENGINEERING  CO.,  MlnileaiioUs. 
STANDARD  ELECTBIC  CO.,  Cloclonall,  0. 
OR 

MACHADO  &  ROLLER,  New  York.N.v. 


»»V¥¥¥»¥»»»»AM^»»»¥¥»»»»¥»» 


AMERICAN"  Sir 

ARE  THE  BEST.    Send  for  descriptive  Circular, 

Absolutely  Non-infringing. 
Protection  Guaranteed. 

AMERICAN  BATTERY  CO., 

csT'o  11109  I  '  I  S.  Clinton  St.,  Chicago,  III, 


THESE 

Yillard  Automatic  Wheeled  Conduit  Rods 

Are  Coupled  and  Uncoupled  with  Ease,  and  Instantly. 


They  will  not  buckle  or  form  a  z'gzag  line,  and  with  the  wheels  friction  is 
removed,  making  them  very  light  running.  They  are  perfectly  rigid  when  pushed, 
and  become  flexible  when  pulled.  The  rods  cannot  become  uncoupled  by  any 
means  in  the  ducts,  as  the  rear  end  of  a  3-foot  rod  has  to  be  raised  20  inches,  or  to 
an  angle  of  45  degrees  to  uncouple  it.  One  man  can  push  with  ease  600  feet,  and 
a  hard  blow  can  be  struck  with  telling  effect  with  these  rods  without  the  slightest 
injury  to  them.  The  wheels  serve  as  duct  cleaners.  These  rods  are  sold  strictly 
on  their  merits.  ^  (y„  ^^^^^  JOO  (600  teet)  will  be  sent  on  10  days' 
trial  to  any  company  contemplatln£  purchasing  rods. 

JAMES  S.  BARRON  &  CO. 


200-206  West  Broadway. 


Sole  Agents. 


NEW  YORK. 


LUNDELL 

FANS 

■    ^g^} 

Superior  in 
Design  and 
Construction. 

L^^Pff' 

Cooling, 

Economical, 

Safe. 

"^i^^' 

Catalogue 
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FRANK  N.  PHILLPI8.  PnE8ISCf«T. 
C.  H.  WAGENSCIL,  Treasurer. 


CUOCNt  r.  PHILLIPS, 
GCNCRAL  MANAQKR. 


C.  ROWLAND  PHILLIPS,  VioC-PRKS. 
«.  n.  nCMIIIGTON.Jn.,  SEO. 


AMERICAN  ELECTRICAL  WORKS, 

■  ■      ■     -  PBOTIDENCB,  B.  I. 

BAREAND  INSULATED  ELECTRICfIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  Yoke  Store,  W.  J.  Watson,  26  Cortlandt  St. 
Chicago  Store,  F.  E,  Donohoe,  82  Lake  6t. 

MoNTBEAi.  Branch, 'Eugene  P.  VhUllps'  Electrical  Works, 

MAIN  OFFICE*  «N0  FACTORIES.  PHILUPSDALE,  R.  I. 


DYNAMOS 

AND 
MOTORS 


Sh  Ynrt  witb  Ginartl  Electrlo  Company. 

THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  66  Broadway,   -    NEW  YORK  CITY. 

PiteatCiotH.       PttinlSollolilni. 


RESIN    SOLDER 

IN    ANY    QUANTITIES. 

WRITE    FOR    PRICES. 

KELLOGG  SWITCHBOARD  &  SUPPLY  CO.,  229  So.  Green  St. 

CHICAGO. 

BRANCH  OFFICES: 
Eastern  District,  Kevstone  Telephone  Building,  Philadelphia,  Pa. 
Middle  District,  Electric  Building,  Cleveland,  Ohio. 


P^Jf*»*^9i^**'»i^»»*  i 


^i:tf^ftf^l^f4f*4i=***^l*^/*4f**4<**4^fS*4f4l^'*^*^^ 


The  Best  Vermont 


SLATE 


, . FOR . 


Electrical 
Purposes. 


IT  PAYS  TO  GET  THE  BEST 

..  .FROM.... 

EDWARD  BONVILLE, 

p.  O.  Lock  Box  24, 

FAIR  HAVEN,  VERMONT. 

Manufacturer  of  all  kinds  of 

Slates  for  Electrical  Purposes. 

ALL  SIZES  OP  SLATE  SWITCHBOARDS. 
Best  Black  Enameled  and  Marblelzed  Finishes  In  Vermont 


The  Franklin  Gas  Engine 

Oae-Half  Horsepower. 
Worth  6100  complete,  "We  sell  all  neces- 
:-ary  castiBg^.  mAterials  and  detail 
dra\\-iiiFS  forSlC.oO.  Forreal  work— not 
a  toy.  loO  revolutions  per  niinate.  Up- 
right or  horizontal  form.  Finished  parts 
sold  separately.  Runs  by  (tas  or  gaso- 
line. For  boys  and  men  with  a  mechau- 
ical  turn.    Write  for  circular . 

PARSJEI-I.  &  TVEED, 
129-131 W.  3lst  Street,  New  Tort. 


Henry  H.  Humphrey, 

Consulting,  Electrical  and 
Mechanical  Engineer. 
Central  Lighting  Stations, 
Electric  Power  Transmission. 
Suite  1305,  Chemical  Bldg.,  St.  Louis, 


J  journals.  WB  PLT  IT  IN  ON  60 
DAYS'  TRIAL.  We  increase  the  speed  of  your  macbines, 
thuH  increasing  your  production  and  saving  veu  money. 

THE  ECLIPSE  PULLEY  COVERING  CO., 

Phone  Central  2815.  1508-1609  Ashland  BIk., 

CHICAGO,   ILL. 


NATIONAL  CODE  STANDARD 

"0.  K."  Weatherproof  Wire. 
Slow-BnmiDg  Weatherproof 
and  Slov-BDrning  Wire. 


Prices  and  Samples  on  Application. 


Phillips  Insulated  Wire  Co., 

OHice  and  Factoiy:  PAWTUCKET.  R.  L 


SOLDERING    SALTS. 


434-436    EAST    7 1  ST    STREET, 


YOMAGKA  &  MAZANEK, 

MANnPACTTTRERS  OF 

Tested  Fuse  Links,  Fuse  Wire  and  Specia  Ities 

NEW   YORK    CITY. 


BSTASLISHBD  1876. 

COMBINATION  OF 

Stow  Flexible  Shaft 

AND 

MULTI-SPEED  MOTOR. 

Practically  dust  and  water  proof.  For  FortaMfl 
Drilling,  Tapping.  Beaming.  Emery  Grlndlns,  etc. 
Write  for  Catalogue  and  Prices. 

STOW  MFG.  CO.,  Bingliamton,  N.  Y. 

Gen'l  European  Agents,  Sells.  SoaneBtbal  &  C*^ 
66  Queen  Victoria  Street,  London,  England. 


MAKE    MONEY 

BY  BUYING   HIGH   GRADE   LAMPS 
AT    A    REASONABLE    PRICE. 

The  Colorado  Lamp  Co., 


:iMvi 


I.O. 


FOIR    HIGH   GRADE 


INSULATING  VARNISHES 


/        ADDRESS 

Standard  Varnish  Works 


CHICAGO 


NEW  YORK      K 
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WA3fTED,  FOB  SAL.E  and 
timilar  WAST  COliEBN  advertise- 
ments {^o  it'ords  or  less),  S^-Jo  an 
insertion :  additional  words  JC  each. 
POSITIOX  ^VAXTED  advertise- 
ments {JO  zvords  or  tess),  St  00  an  in- 
sertion :   additional  zuords  3C  each. 


POSITION  WANTED. 

With  reliable  elecirlcal  sujiply  house  as  trav- 
eling salesman,  havlnft  fourteen  years' ex perl- 
enci-  In  electrical  business;  well  known  tocontral 
MUtloD  men  In  Northwest.  Address  P.  O.  BOX 
41.  Sturgeon  B»y.  Wis. 


POSITION  WANTED 

either  as  foreman  In  a  larre  plant  or  superin- 
tendent in  a  smaller  one;  have  14  years'  prac- 
tical ei[>erlence  In  central  station  work:  can 
handle  men  and  doany  kind  of  work:  best  of 
references.  Address  BOX  79.  care  Western 
Electrician.  510  Marquette  Bldi;..  Chicago. 


POSITION     WANTED. 

Electrician,  age  29.  all  around,  practical 
mechanic,  on  dynamos  and  motors.  Competent 
on  armature  windlnp.  power  and  light  wiring 
and  care  and  handling  of  electric  machinery 
and  apparatus.  Have  bad  14  years'  mechanical 
experience— 7  years  In  electrical  line.  Prefer 
place  In  manufacturine  plant.  Willing  to  work. 
Good  references.  Address  BOX  84.  care  Western 
Electrician.   .^10  Martjuette  BulldinL.',  Chicago. 


POSITION      WANTED. 

By  a  good  all-around  telephone  man  having 
Id  years'  experience  with  Bell  apparatus,  hoth 
"common"  and  'iocai"  battery  systems.  Am  at 
present  head  of  Instrument  department.  Desire 
to  locate  in  other  citv  onlv  reason  for  chant,'e. 
Addre-ss  BOX  80,  care  Western  Electrician,  510 
Marquette  Bldg..  Chicago. 


POSITION      WANTED. 

By  younu  man  33  years  of  aye.  position  as 
Superintendent  or  Managerof  a  Lighting  Power 
or  Street  Ry.  Plant.  Have  had  10  years'  ex- 
perience as  (iuneral  Superlnlendenl  of  the 
Electric  Dep't  of  Laclede  Gas  Lt.  Co.,  St.  Louis, 
Mo.  Am  a  graduate  of  Cornell  University  and 
thoroughly  acquainted  with  steam  and  electri- 
calapparatuB.  Have  made  a  special  study  of  the 
economic  distribution  of  current  and  the  most 
equitable  systems  of  rates.  Address  F.  G. 
SCQLO.SSER,  423  y.  Second  St.,  St.   Louis.  Mo. 


POSITION      WANTED. 

By  a  thoroughly  practical  mechanic,  electri- 
cian and  successful  inventor.  A  pioneer  in  arc 
lighting  and  electric  railways.  Has  experience 
In  up-to-date  manufacturing.  Filled  respon- 
sible positions  for  years.  Would  connect  with 
parlies  to  manufacture  up-to-date  money-making 
specialties.  Can  furnish  best  of  references  In 
regard  to  ability  and  responsibility.  For  par- 
ticulars address  BOX  82.  care  Western  Elec- 
trician. 5ln  Marquette  Bldg.,  Chicago. 


POSITION     WANTED. 

A  college  trained  Mechanical  and  Electrical 
Engineer  of  fourteen  years'  experience  In  station 
and  construction  work  will  be  ready  for  a  new 
l)osliion  .luly  Isi.  owing  to  expiration  of  pres- 
ent contract  and  change  of  management.  Owns 
a  complete  set  of  test  Instruments,  and  knows 
how  to  use  them  >o  as  to  produce  economies, 
lias  handled  many  types  of  oollers,  engines  and 
electrical  systems.  Any  company  having  a  large 
coal  bill  to  pay  will  do  well  to  correspond  with 
me  Immediately.  Address  Box  85,  Western 
Electrician.  510  Marquette  Bldg.. Chicago. 


WANTED. 

Salesman  for  general  supplies  for  electric 
liehtlnK  and  telephone  purposes.  Familiarity 
with  machinery  and  incandescent  lamps  a  de- 
slrabU;  addition.  State  experience,  reference 
and  salary.  Address  THE  F.  BISSELL  CO.. 
114  St.  Clair  St.,  Toledo.  O. 
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RECORD 

ELECTRIC  cof 

54-62  5.CLINT0N  3T.  CH ICAOO 

All  dynamos,  motors,  meters  and  transformers 
listed  by  this  Company  are  at  their  warehouses 
ready  for  Immodlale  delivery. 

1—120  K.  W.  WesHnghoubC    -'  260TOltM.  P. 

1— 12o  K.  W.  Thompson-Kyan  -  260  volt  M.  P. 

1—  62  K.  \\.  T.-H.  250  volt  self-oller. 

l—B.'j  K.  w.  Fuller 250  volt  M.  P. 

1—100  K.  W.  General  Electric  BOO  volt  M.  P. 

2-  90  K.  w.  General  Electric  •  5fi0  volt  M.  P. 
1-  f,2K.  W.  T.-H.  DR2  -  -  SOOvoItM.P. 
1—100  k.  W.  General  Electric  -  125  volt  .M  P. 
1-100  K.  V.-.  Triumph  -  -  -  125  volt  M.  P. 
1—  80  K.  W.  Keystone  -  -  -  125  volt  M.  P 
1—  65  K.  W.  .Janlz  .t  Lelat    -  125  volt  M.  P. 

Large  stf^ck  of  alternators. 
Send  for  monthly  bargain  sheet  with  complete 
list  and  net  prices  of  machines.    All  apparatus 
fully  guaranteed. 


AN 

ESTABLISHED 

CONSULTING  ENGINEER 

desires  to  represent  some 
manufacturer  of  apparatus 
or  supplies  In  Pittsburg 
and  vicinity. 

Address  BOX  75.  care  Western 

Electrician,  5  I O  Marquette  Bldg. 

CHICAGO,  ILL. 


SEALED  PROPOSALS. 

CiTT  Clerk's  Office,         I 
New  Castle,  Pa.,  June  17,  1902.  [ 
Sealed  proposals  will  he  received  at  this  of- 
fice until  7:30  p.  m.  of  Monday,  July  14,  1902, 
for  the  construction  of  a  Public  Conduit  Sys- 
tem In  the  city  of  New  Castle. 

Plans  and  specifications  may  be  seen  at  the 
office  of  the  City  Engineer. 

Each  proposal  to  be  accompanied  by  a  de- 
posit of  $500  00  in  cash  or  a  certified  check  and 
addreised    to    the    undersigned    and    marked 
■'Proposals  for  Conduit  System." 
Right  reserved  to  reject  any  or  all  bids. 

C.  C.  DUFF,  City  Clerk. 


WANTED. 


A  man  to  take  charge  of  an  electric  light 
station,  nothing  to  do  with  the  outside  work. 
Must  be  a  thorough  steam  engineer  and  machin- 
ist and  have  a  thorough  knowledge  of  dyna- 
mos. Also  a  man  to  look  after  all  outside  work, 
including  lines,  wiring,  customers,  etc.  2.000 
horse  power  plant — city  of  30,000  population. 
Good  salaries  and  steady  employment  to  the 
right  persons.  Address  BOX  83,  care  Western 
Electrician,  510  Marquette  Bldg.,  Chicago. 


WANTED. 


Linemen  and  construction  foremen  —  good 
wages  and  work  the  year  round.  Address  OTTO 
WETTSTEIN,  JR..  Telephone  Contractor,  La 
Porte  City,  Iowa. 


FOR  SALE. 

Electric  Light  and  Steam  Heating  Plant  In 
thriving  town  of  2.500  people;  10-year  contract 
with  city  at  $1,900  per  year,  with  nine  years  to 
run.  One  hundred  patrons  with  1,900  Incan- 
descent lights;  five  1,200  C.  P  arcand89.32C.  P. 
incandescents  on  streets,  90,000  feet  of  wire  on' 
streets,  415  poles,  75  meters,  45  transformers. 
Plant  Is  modem  and  new,  two  dynamos,  two 
engines,  two  boilers  and  as  complete  as  can  be 
made  in  new  isolated  building.  Has  steam 
vacuum  heating  system  using  exhaust  steam,  13 
patrons,  including  hotel.and  using  less  than  one- 
quarter  of  the  exhaust  steam,  and  balance  of 
business  district  anxious  forextenslon  of  system 
to  their  places.  All  light  patrons  on  meter  basis, 
15  cents  per  1.000  watts.  Will  sell  on  easy 
terms.  Further  information  cheerfully  given  by 
calling  upon  or  addressing  STEWARD  BROTH- 
ERS. Piano,  111. 


FOR  SALE. 

Telephone  exchange  in  one  of  the  best  towns 
In  the  Cherokee  Nation,  Address  Lock  Box 
121,  Afton,  I.  T. 


FOR  SALE. 

Twelve-inch  Double  Dynamo  Belt,  53  feet 
long.  In  use  only  nine  months.  Address  BOX 
81.  care  Western  Electrician,  510  Marquette 
Building,  Chicago. 


FOR  SALE. 

Lighting  plant  in  Missouri  town  of  2,500 
Inhabitants.  Direct  current;  fiat  rate,  80  cents 
per  light.  Nice  building.  10-year  city  contract, 
receipts  $300.00.    Price  $7 ,000.00. 

ROSE  ELECTRIC  CO., 

St.  Louis,  Mo. 


FOR  SALE. 

Two  brand  new  Queen  8-lnch  colls  forX-Raj', 
work.  Bargain.  NORTHWESTERN  WIHELESS! 
TELEGRAPH  CO.,  84  La  Salle  street,  Chicago.   ! 


FOR  SALE. 

A  lot  of  second-hand  telephone  drops  with  or 
without  cabinets.  Can  be  built  into  cabinets  if 
desired,  yVlso  a  lot  of  telephones.  Address  BOX 
73.  care  Western  Electrician,  510  Marquette 
Building,  Chicago. 


FOR  SALE. 

Good  telephone  franchises  in  three  good  Illi- 
nois and  Indiana  points.  Good  for  150  to  400 
subscribers.  Satisfactory  terms  will  be  made 
with  good  responsible  parties.  Address  BOX  72. 
care  Western  Electrician,  510  Marquette  Bldg., 
Chicago. 


RARE  OPENING. 


ELECTRICAL  SUPPLY  AND  MANUFAC- 
TURING CONCERN  controlling  interest 
In  Northern  Ohio's  most  successful 
^^^■■■■^■^■■■■■■■■i^^^^l  supply  and  manufacturing  concern; 
business  last  year  §140,000,  can  be  doubled  In  few  months.  Owner  sick,  must  retire- 
Investment  required  about  §20,000.  Closest  Investigation  in  every  particular  to 
parties  meaning  business.  This  Is  the  best  investment  ever  offered  in  the  country  for 
capable  manager  or  large  concern  contemplating  a  branch  house  in  the  electrical 
center  of  the  United  States.     For  particulars  address, 

SUSSER  &  ESTEE, 

603  NEW  ENGLAND  BUILDING,  CLEVELAND,  OHIO. 


MOTORS  WANTED. 

500   Volt  Motori,  from   two   to   fifteen 
hone  power. 

ROSE  ELECTRIC  60.,  St.  louis,  Mo. 

INSTRUMENTS  WANTED. 

Volt  meters  and  ammeters  of  reliable  manu- 
facture.   ROSE  ELECTRIC  CO.,  St.  Louis,  Mo, 


Bids  for 
Electric  Lighting 

Sealed  bids  will  be  received  by  the  City 
of  Taylorville,  Illinois,  for  the  furnishing 
of  public,  commercial  and  private  elec- 
tric lighting  to  the  City  of  Taylorville 
and  its  inhabitants.  Bids  will  be  received 
at  the  City  Attorney's  oflBce  until  six  p.  m. , 
July  I,  1902.  Complete  copy  of  specifica- 
tions governing  bids  or  proposals,  the 
granting  of  the  franchise  and  making  the 
contract  will  be  mailed  on  request  by  the 
Secretary  of  the  Electric  Light  Committee, 
Propositions  for  a  contract  for  2,000  C,  P. 
Standard  Arc  lights;  also  for  2,000  C.  P. 
Standard  Arc  lights  and  Incandescent  Arc 
lights  mixed;  also  for  2,000  C.  P.  Standard 
Arc  lights  or  Incandescent  Arc  lights,  and 
any  light  of  60  or  more  C.  P.  mixed,  for 
street  lighting,  and  incandescents  for  com- 
mercial purposes,  for  terms  of  each  of  the 
following:  i,  3,  5,  10,  or  15  year  periods, 
will  be  considered.  The  city  and  its  in- 
habitants need  from  So  to  100  Arc  and 
about  4,000  Incandescent  lamps. 

It  is  the  intention  to  let  the  contract  to 
the  lowest  responsible  bidder,  but  the  city 
reserves  the  right  to  reject  any  or  all  bids. 

LEROY  ANDERSON,  City  Attorney, 

Secretary  Electric  Light  Committee. 


FOR    SALE. 


One  hundred  tons  soft  sheet  steel  for  small 
armatures,  at  a  bargain.  WALSH'S  SONS  &  CO., 
261  Washington  St.,  Newark,  N.  J. 


BAUE. 

Engine  88x72  inches,  George  H".  Corliss. 
Engine  30x72  Inches,  George  H.  Corliss. 
Engine  30x60  inches,  Hamilton  Corliss. 
Engine  28x60  inches,  (pair)  Harris  Corliss. 
Engine  24x42  inches.  Cooper  Corliss. 
Engine  23x60  inches,  George  H.  Corliss. 
Engine  20x48  inches,  Watts-Campbell  Corliss, 
Engine  16x38  inches,  Watts-Campbell  Corliss. 
Condenser  16x20x24  inches,  Deane  single. 
Condenser  9x12x10  inch..  Worthington  duplex. 
Pump  20x6x24  inches.  Wilson-Snyder  duplex. 
Pump  12x8x12  inches,  Smlth-Vaile  duplex. 
Pump  20x7x18  inches,  Blake  single  cylinder. 
Pump  16x10^^x18  inch., Hughes  single  cylinder. 
Accumulator,  hydraulic,  18-inch  plunger. 
Compressor.air,  10x12x14  in,.  Hall  No.  5  duplex. 
Send  for  complete  monthly  stock  list. 
WICKES  BROS.,  Saginaw  Mich. 
95-97  Liberty  Street,         1214  Marquette  Bldg., 

MBW  YORK  CITT.  CHICAGO,  ILL. 

45th  St.  and  A.  V.  R.  R.,  Pittsbubg,  Pa. 


SECOND-HAND 

Dynamos  and  Mofori . 

We  invite  correspondence 

with  those  wishing  to 

bajr  or  sell. 


SCHUREMAN  &  HAYDEN. 

140  S.  Cllotoo  St„  Chlcaco. 


U.S. METAL   POLISn 


■^OLISHES  ALL  METALS. 


Geo. W.  MoFFMAN 


CORLISS    ENGINES 


REBUILT  AND  READY. 


34x60  Geo.  H.  Corliss, 
28x60  Lace  &  Bodley  Corliss, 
20x48  Harris  Corliss 
20x48  Wheelock  Corliss, 
18x42  AUis  Corliss, 


18x30  Sioux  City  Corliss, 
16x42  HamiltOQ  Corliss, 
14x24  Cooper  Corliss, 
12x36  Hamilton  Corliss, 
12x36  Harris  Corliss. 


AUTOMATIC    ENGINES. 

16x32  Buckeye  Medium  Speed, 
14^x16  Rice  Automatic  High  Speed, 
14ixl5  Armington  &  Sims  Automatic, 
13.\21  Buckeye  Medium  Speed, 
13x20  Russell  Medium  Speed. 


BOILERS. 

2  250  H.  P.   Babcock   &  Wilcox  Water 
Tube, 

1  66x18  Tubular, 

2  60x18  Tubular, 
6  60x16  Tubular, 

3  56x16  Tubular. 


W.   W.   WHITEHEAD    COMPANY, 

DAVENPORT,  IOWA. 


READY  AND  GUARANTEED. 

ENGINES.    High  Speed  Automatic,  Medium  Speed  Automatic,  Corliss, 

DYNAMOS.    I>lrect  Current  Lighting  and  Railway,    Alternating  Current  Lighting. 

BOILERS,  PUMPS,  HEATERS,  SMOKE  STACKS,  ETC. 

Write  for  our  new  price  list  No.  49,  just  out, 

ILLINOIS    MAINTENANCE    COMPANY, 

E.  H.  CHENEY,  Manager.  No.  304  Dearborn  St.,  CHICAGO. 


CHICAGO    EDISON    COMPANY   REPAIR   SHOPS 


Machine  and  Carpenter 

WorKof  All  Kinds 

Correspondence    Solicited 


76    MARKET    STREET,   CHICAGO.       TELEPHONE    MAIN 

OPEN    DAY   AND    NIGHT. 


FIRST-CLASS    EQUIPMENT   THROUGHOUT. 


Dynamos  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instruments. 
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THIS  COMPANY 

■   MAKES 

Jelephones 

SWITCHBOARDS 


CENTRAL 
ENERGY 


AND  ALL  THE 


Latest  Designs. 

IT  ALSO  MAKES 

DISTRICT 

MESSENGER 
CALL  BOXES 

AND 

Fire  Alarm  Apparatus. 


SEND   FOR  CATALOGUE. 
1872  1902 


PROVIDENCE,  R.  i.  and  RETURN, 
S(8.go 

On  account  of  the  B.  Y.  P.  U. 
meeting  at  Providence,  the  Wabash 
will  sell  excursion  tickets  from 
Chicago  as  above  July  7,  8  and 
9,  via  Niagara  Falls.  Return 
limit,  August  15.  Write  for  B.  Y. 
P.  U.  illustrated  folder  containing 
maps  and  full  information.  City 
Ticket  OflBce,  97  Adams  St.,  Chi- 
cago. 


"I  have  been  promoted  to  be  Buperintendent  of 
the  Electric  Light  Station,  which  I  could  not  have 
had  if  it  had  not  been  for  the  Bchool." 

GEOBGK  W.  HKRRIKG.  (graduate) 
Wolcott,  Vt. 


PROPIOXION 

The  best  positions  in  all  branches 
of  engineering  work  are  secured 
by  our  students. 

We  teach  Mechanical,  Electrical,  Steam 
and  Textile  Engineering ;  Heating,  Venti- 
lating and  Plumbing,  each  course  includ- 
ing rtecbanical  Drawing.    A  few 

Free  Scholarships 

will  be  awarded  to  well-recommended 
applicants.  Advanced  instruction  under 
regular  teachers  in  Boston's  great  engi- 
neering schools. 


The  examinatioa  credits  of  the  American 
School  of  Correspondence  are  accepted  by 
Armour  Institute  of  Technology. 


Large  illustrated   Handbook    and  full 
particulars  on  application. 

American  School  of  Correspondence, 

(Chartered  by  the  Commonwealth  of  Mass.) 

Boston,  Mass.,  U.S.A. 


When  You  Save  Steam, 


n 


You  Economize 
In  Fuel,  and 

BCONOMY    OP    FUEL    means     an     increasetl 
bank  account.    This  result  Is  secured  by 

Stilweirs 
Feed-Water 

Heatet*M 

It  uses  EXHAUST  STEAM  and  delivers  PURE 
HOT  WATER  TO  YOUR  BOILERS. 


We    also    make    STEAM   POWER    and    ELEOTRIO 
PUMPING  MACHINERY  for  all tturposes,  including 


Water 
Works 
PumpSf 

Jet  end  Surface 
CONDENSERS, 
AIR  COM- 
PRESSORS, 

Cottonseed  and 
Linseed  Oil  Ma- 
chinery,    Filter 
Presses  and 
Victor  Turbines. 

IF    INTERESTED 


..^%. 


The  Stilwell'Bierce  &  Smith-Vaile  Co., 

p.  0.  Box  257,  DAYTOM,  OHIO,  U.  S,  A, 


KOKOMO  TELEPHONES 

Always  Up-to-Date. 


WE    MANUFACTURE 


SWITCHBOARDS.  TELEPHONES 


AND   EVERYTHING  FOR 
COMPLETE  EXCHANGE. 

Write  for  Catalog  and  Prices. 

KOKOMO 

TELEPHONE   AND   ELECTRIC 

MFG.  CO., 

KOKOMO,  IND. 


Continental  Telephone  Construction  Co. 

GENERAL  CONTRACTORS  FOR  TELEPHONE,  ELECTRIC 
LIGHT,  HEAT  AND  POWER  PLANTS. 

TACOMA  BLDC,     CHICAGO. 


SPECIAL 

MACHINERY 
DESIGNED. 


Do  you  wish  Bpeclal  machinery  invented  or  your 
present  machinery  re-dealgned  and  made  more 
perfect— something  to  reduce  the  cost  of  manu- 
facture—  something  to  make  one  naachine  do  the 
work  of  two  or  tbree  or  more  you  are  now  using 
—something  you  can  patent ! 

Do  you  wish  working  drawings  of  an  electrical 
or  mechanical  device  accurately  and  sclentiflcally 
made  and  on  short  notice! 

Do  you  wish  a  model  constrocted  of  yoor  device 
by  th«  most  ekilled  workmen  and  in  the  mos\. 
BCientlfic  manner! 

Does  your  device  or  machinery  infringe  upon 
some  other  patent  and  would  you  hke  to  have  it 
altered  or  Bomething  different  devised  that  you  can 
feel  sure  does  not  infringe  f 

If  BO,  write  me  a  letter  about  It  and  see  what  I  can 
do  for  you.  This  won't  cost  anything  and  may  do 
a  great  deal  of  good. 

E.E.  FLORA,  Mechanical  Expert  and  Designer, 
1536  Marquette  Blda.,Ctilcaqo. 


The  Bossert  Electric  Construction  Go. 

MANUF'ACTURERS  OF 

STEEIi  OUTLET  AND  JUNCTION  BOXES, 
ST^TITCHBOABDS,   FA^TEI/    BOABBS,   Sl^ITCHES,   ETC. 


THE    ACME 

TELEPHONE      PAY     STATION 

is  the  pinnacle  of  success  in  the  construc- 
tion of  coln-Bignaling  apparatus. 


It  is  scientifically  and  mechanically  cor- 
rect in  principle  and  construction. 

It  Is  perfectly  automatic.  The  user  has 
nothing  to  do  but  deposit  his  money. 

It  Is  secure  against  mistakes  and  attempts 
at  fraud. 

Signals  are  loud,  distinct,  unfailing  and 
unmistakable. 

The  Acme  Pay  Station  is  put  out  In  a 
number  of  convenient  and  attractive  styles, 
suited  exactly  to  the  particular  need  of  the 
place  or  purchaser. 

It  Is  the  lowest  in  price  of  any  pay  station 
ever  offered. 

THE  ACME  PAY  STATION   CO., 

LUDINCTON,  MICH.,  U.  S.  A. 
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is  a  Correct  Principlem 


SEE  HOW  IT  HAS  MADE  US  GROW: 


No.  ol  Employes 

Floor  Space  Occupied. 

bruar 

y,  1898, 

7 

1,000 

square  feet 

i  1 

1899, 

75 

5,000 

i.            a 

( 1 

1900, 

150 

50,000 

a             u 

a 

1901, 

250 

100,000 

i  i                 u 

une, 

1902. 

500 

100,000 

a            a 

v^*9i-ri 


Multiple  Common  Battery  System, 

Telephones, 

Guaranteed  Protectors  ^n^  Terminals. 


STERLING  ELECTRIC  CO, 


Main  Office  and  Factory, 


Branch  Office, 

1260  Monadnock, 

CHICAGO. 


LA  FAYETTE,  IND, 


TELEPHONE 


AND    TELEGRAPH 

CONSTRUCTION  SPECIALTIES. 


PATENTED 
CALVANIZEDSTEEL 
CABLE  HANGER. 

Note  Beautiful  Mechaalc«l 
Simplicity. 


Uefore  atlachmeat. 


llVS-lnch  "Spread." 
points  up  or  d  jwd. 


SEND  FOR  SAMPLE. 


These  Pole  Brackets  forged 
from  ^  and  §^  round  iron; 
punched  for  ^  bolts  with 
forge  finish. 


In  place  on  cable. 

mm 


20-inch  "Spread," 
points  up  or  down. 


Correspond  with  us.  We  have  good  specialties  and  UP-TO-DATE.  Tell  us  what  you  want. 
Corner  Brackets,  Guy  bhims  and  Special  forglngs  Made  to  order. 

THE  NORTON  TOOL  CO.,  West  Park,  O. 


Success 

Comes  only  to  those  telephone  exchanges  which  use  the 
BEST  material.  If  you  use  our  goods  success  is  assured. 

We  can  supply  EVERYTHING   USED  WITH  TELEPHONES. 

No  order  too  small  for  attention  or  too  large  for  our 
capacity.  Rapid  deliveries  our  rule  and  each  order 
filled  with  care.    Large  stocks  always  on  hand. 

Telephones,  every  style  and  grade.  Long  and  short 
backboards.  Elegant  finish  and  design.  Prices  that 
will  suit.  Hard  rubber  receivers.  Oak  or  walnut  wood- 
work. New  ideas  in  magneto  bells.  Each  instrument 
guaranteed- 

All  kinds  of  telephone  supplies.  New  parts  for  old 
telephones.    Double-pole  receivers. 

Electricians' tools.  Lightning  arresters,  carbon  and 
fuse.  Extension  bells— standard  and  bridging.  Circuit- 
closers.  Transmitters  of  various  styles.  Repeating 
colls,  Induction  colls,  construction  material  of  all  kinds. 


No.  I.   Desk  T«l«phon«. 


WBITK  FOB  OATALO»irS. 


CentralT8lephone&  Electric  Co., 

909  MARKET  STREET.  ST,  LOUIS.  MO. 


M'CORMICK  TURBINE. 

On  Vertical  or  Horizontal  Shaft. 
Especially  Adapted  for  Electrical  Work. 

Qlves  a  higher  percentage  of  useful  effect  than  any  other  water-wheel 
heretofore  made.  .\I1  sizes,  rl^ht  and  left  hand,  are  built  from  patterns  per- 
feeled  under  systematic  tests  in  the  Holvoke  Testing  l-'Uime. 

Panics  havirig  power  plants  which  are  imsatisfactorv,  and  those  contem- 
plating the  Improvement  of  powers,  will  Und  it  to  their  Interest  to  conler 
with  us,  as  we  are  willing  to  guarantee  results  where  others  have  failed,  no 
matter  what  make  of  turbine  has  been  In  use.  STATE  REOUIREnENTS 
AND  SEND  FOR  CATALOOUB. 

S.  MORGAN  SMITH  CO.,  York,  Pa. 


Chicago  TO 
New  York  and 
Boston 


VIA    THE 
POPULAR 


West  Shore  Route 


Through  sleeping  and  dining  car  service  via 
Nickel  Plate  or  Wabash  from  Chicago. 

Passengers  via  this  favorite  route  arrive 
in  New  York  at  uptown  station,  Forty- 
second  street,  the  center  of  the  hotel  and 
shopping  district,  or  downtown  at  Franklin 
street  station,  in  close  proximity  to  all 
ocean  steamship  docks  and  Jersey  City  and 
Brooklyn.  For  tickets,  sleeping  car  space 
and  further  information  call  on  or  address 

JOHN  W.  COOK, 

a.  w.  p.  A., 
205  S.  Clark  Street,  CHICAGO,  ILL. 


THE  TELEPHONE  HAND-BOOK 

BY 
HEEBBET  LAWS  WEBB. 

Price  Sl.OO. 

The  only  complete  and  practical  work 
of  its  kind  on  the  market. 

PUBLIBHKD  BT 

THE  ELECTRICIAN  PUBLISHING  CO., 

Suite  eio  Mamuette  Building,  Cbloaca 


CHICAGO 

TELEPHONE  PAY 

STATIONS  and  METERS 


Have  unique  patented 

features  giving  them 

exceptional  value. 

WRITE  FOR  CIRCULAR. 

Chicago  Pay  Station  Co., 

130  U  SALLE  AVE., 
CHICAGO. 


CLASS   WOOL 


FOR  STORAGE  BATTERIES  AND  LABORATORY 
WORK,  FILTRATION  PURPOSES,  ETC. 

S2  alb.    Discount  furnlsheil  on  application. 
CLASS  WOOL  MFC.  CO., 

CHICAGO. 


207  W.   Madison   St., 


AMERICAS  MOST  POPULAR  RAIIAVAY 


CHICAGO 


AND 

ALTON 


PERFECT  PASSENGER   SERVICE 


BETTWEEN 


CHICAGO  "-KANSAS  CITY 


il 


ST,  LOUIS, 


CHICAGO 
ST.LOTJIS-  - 


k\ 


HOT  SPRINGS. Ai-k. DENVER. Colo, 

TEXAS.  FLORIDA.  UTAH. 

CALIFORNIA  »»■  OREGON. 


xr  -von  ARS  conte:sipz.atino  a.  vttiF,  Am  por- 
tion OF  IVHTCB  CAN  BE  MAI>E  OVER  THE  CDICAOO 
Jk  AZ.TON,  IT  WlLiIi  PAV  -VOU  TO  ^VRITB  TO  TH&  DNSBB* 
SIQNSD   rOB   RATES.  MAPS,  TUIE-TAB£.EB ,  ETC. 

Gsio.  J.  Charltok-, 

OBIfSBAr.  PASSEIfOER   AOEHTt 

Ohio  AGO,  Iijxh 


"YOU  PRESS  THE  BUTTON, 


THE  OHMMETER 

DOES  THE  REST." 

You  can  find  your  circuit  troubles  In  a  momeot 
with  our  direct  readinir  ohmmeter.  Ask  your 
supply  houhc  for  it,  or  write  for  information  to 

ILLINOIS  ELECTRIC  SPECIALTY  COMP'Y, 

TACOMA  BUILDING,  CHICAGO. 


THE  WORCESTER. 
Polytechnic  INSTITUTE 

EDMUND  A.  ENGLER,  Ph.D.,  LL.D.,  President. 
Courgea  of  study  in  MEcnANic.\L.  Civil.  Electrical  En- 
gineering. UIIE.MISTRY.ANB  General  SCIENCE.  Extensive 
aboratorles  in  eniJrineerinp.  Electricity,  l^hysics.  Gen- 
eral and  Industrial  Chemistry.  Special  facilitlcsinateam 
and  Hydraulics.  Cataloguo  showing  positions  filled  by 
graduates   uailed  free.    Address 

J.  K.  MARSHALL,  Registrar,  Worcester,  Mass. 


TEST    IKBTBUIIENTS. 

Portable  Sets  for  Resistance,  Faults, 
Etc. 

Portable  Sets  for  Insulation  and 
Capacity. 

Galvanometers,  Bridges,  Condens- 
ers, Ptiotometers,  Etc.,  Etc. 

II  Catalogues  in  print,  4c  in  stamps. 


ELMER  G.  WILLYOUNe,  97-99  Frankfort 


X-BAir  APPARATUS. 

Coils  and  X-Ray  Machines  for  Bat- 
tery and  Power  Circuits — Direct 
or  Alternating  —  Permanent  or 
Portable — 4  inches  to  18  inches. 

We  control  patents  and  are  tote 
makers  of  the 

Caldwell  Liquid  Interrupter. 

Cunningham  Mercury  Jet  Interrupter. 

Caldwell  Stereoscopic  Fluoroscope. 


St., 


Send  for  Catalogue  No.  B07 
10c  In  stamps. 
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No  slidiDg  parts  excepting  tbe  platlDUm  contact  points. 
All  springs  German  silver— long,  live  and   durable. 

Many  improvements  embodied  In  "  INTERNATIONAL  " 

Central  Energy,  Multiple  and  Trunking  Switchboards, 

and  Complete  Line  of  Telephones. 


Harrison  and  Clinton  Streets, 
CHICAGO,  U.S.A. 


International  Telephone  Mfg.  Co. 


Teh^phone  Troubles 

ARE  UNKNOWN  WHEN  OUR 

CENTRAL  ENERGY  SYSTEM 


Na  34  Central  Energy  Telephone. 


Is  Installed  in  Your  Exchange. 

IT  REPRESENTS  THE  HIGHEST  TYPE  OF  MODERN 
TELEPHONE  APPARATUS  AND  IS  PERFECT 
IN  EVERY  DETAIL. 


The  Only  Perfect  Party  Line  Selective  Ringing  Tele- 
pliones.    Write  for  Descriptive  Circular. 

AMERICAN  ELECTRIC  TELEPHONE  CO., 

36-58  W.  Jackson  Boulevard,        CHICAGO,  U.  8.  A. 


EUREKA 


No.  20  RECEIVER? 

It's  a  crackerjacli. 


Have  You 
Investigated  the 

SWITCHBOARDS  AND  TELEPHONES 

cf  Every  Description  for  Common  Battery  and  Magneto  Systems. 
Samples  cheerfully  submit' ed.  ...Prices  Right 


No.  20  Receiver  Assembled. 

EUREKA  ELECTRIC  CO., 


>'o.  -20  Receiver  Exposed. 

14.3.14-9 
SOUTH  CLINTON  ST. 


CHICAGO,  U.S.  A. 


REMOVAL  NOTICE. 

Owing  to  the  Increased  demand  for  our 
Party  Line  Apparatus,  we  have  found 
it  necessary  to  seek  larger  quarters, 
and    have   moved   to  610   Wilson   Ave. 


Write  for  descriptive  matter  of  the 

tSJe"  E^E^T'Iir^  SIGNALING  APPARATUS, 

Metropolitan 
Telephone  and  Electric  Co. 

CHICAGO. 


MOON 

TERMINALS 


METALLIC 
OUTER 
CASE . .  . 

Protect  the  Telephone  Cables. 

The  Metal  Case  slides  either 
up  or  down  and  is  more  dur- 
able and  convenient  than  a 
wooden  box. 

The  Moon  Terminal  has  a 
record.  It  has  never  lost  a 
cable. 

Write  for  Catalogue 
and  Prices. 

MOON  MFG.  CO., 

43-40  S,  Canal  Street, 
CHICACO. 


ELECTRICITY  MADE  SIMPLE. 


233  Pages. 

108  Illustrations. 


Cloih  $1.00. 
Paper     .60. 


By  CLARK  CARYL  RASKINS. 

A  BOOK  DEVOID  OF  TECHNICALITIES-SIMPLE,  PLAIN  AND  UNDERSTANDABLE. 

There  are  many  elementary  hooks  ahout  electricity  upon  the  market,  but 
this  Is  the  first  one  presenting  the  matter  in  such  shape  that  the  layman 
may  nnder.'itand  It,  and,  at  the  same  time,  not  written  in  a  childish  manner. 


This  little  work  Is  not  intended  for  the  instruc- 
tion of  experts,  nor  as  a  guide  for  professors. 
The  author  has  endeavored  to  bring  the  matter 
down  to  the  level  of  those  whose  opportunities 
for  gaining  Information  on  the  branches  treated 
have  been  limited. 

Four  chapters  are  devoted  to  Static  Electricity; 
three  each  to  Chemical  Batteries  and  Light  and 
Power;  two  each  to  Terrestrial  Magnetism  and 
Electro-Magnetism;  one  each  to  Atmospheric 


Electricity:  Lightning  Rods;  Electro-Che  mlstry: 
Applied  Electro-Magnetism;  Force,  Work  and 
Energy;  Practical  Application  of  Ohm's  Law; 
also  a  chapter  upon  Methods  of  Developing 
Electricity,  other  than  Chemical. 

The  large  number  of  examples  that  are  giveiu 
to  illustrate  thepractlcalapplicationof  element- 
ary principles  is  gaining  forlt  a  reputation  as  a 
text  hook  for  schools  and  colleges. 


FOR  ENGINEERS,  DYNAMO  MEN,  FIREMEN,  LINEMEN,  WIREMEN  AND  LEARNERS. 
FOR  STUDY  OR  REFERENCE. 

ELECTRICIAN  PUBLISHING  CO., 510 marquettebldg, CHICAGO. 


IMPORTANT  TELEPHONE  BOOKS. 


THE  TELEPHONE  HANDBOOK.  By  Herbert  Laws 
Webb.    16mo.  150  pp.    Price  Sl.OO. 

This  handbook  is  a  reliable  treatise  on  telephony,  and 
a  practical  book  on  telephone  working  and  management, 
based  entirely  on  standard  American  practice.  It  is  ex- 
tremely useful  to  telephone  inspectors  and   operators. 

AMERICAN"  TELEPHONE  PRACTICE.  Bv  Kerapster 
B.  Miller.  M.  E.    510  pp.    SS^O  illustrations.    Price  S3.00. 

This  is  the  first  coninlete  treatise  on  telephony  in  the 
English  language.  The"  text  is  profusely  illustrated  by 
cuts  of  commercial  apparatus  and  carefully  prepared 
diagrams  of  circuits.  No  diagram  is  given  without  a  full 
explanation.  The  apparatus,  circuits  and  methods  of 
the  American  Bell  Telephone  Company  and  of  the  va- 
rious independent  companies  are  fully  described.  The 
apparatus  and  methods  used  in  making  all  of  the  tests 
required  in  commercial   telephone   work  are  fully  treated. 

THE  INSPECTOR  AND  TROUBLE  MAN.  By  A.  E. 
Dobbs.    106  pp.    Price  Sl.OO. 

A  practical  book,  written  in  plain  langu.Tge.  Full  of 
information  and  diagrams  for  the  operator,  exchange 
manager,  inspector,  trouble  man  and  lineman.  A  com- 
plete description  of  telephones,  how  to  find  .n  nd  remedy 
their  troubles,  together  with  working  plans  for  exchange 
constrnction.  complete  with  diagrams  of  all  up-to-date 
telephones  and  switchboards. 


A.  E,  C,  OF  THE  TELEPHONE.  By  J.  E.  Homans, 
A.  M.    352  pp.    263  illustrations.    Price  11.00. 

Owing  to  the  demand  for  a  comprehensive  book  giving 
a  clear,  terse  idea  of  the  principles  governing  the  c<»n- 
structlon,  installation,  care  and  management  of  tele- 
phones and  their  appliances,  this  book  has  been  com- 
piled. It  has  been  the  aim  of  the  author  to  make  this 
the  most  complete  elementary  book  on  this  subject  for 
the  practical  electrician,  wireman,  lineman  and  en- 
gineer, and  it  is  written  in  a  clear  and  careful  style. 

THE  PRACTICAL  TELEPHONE  HANDBOOK.  By 
Joseph  Poole,  A.  I.  E.  E.  Second  edition,  revised  and 
enlarged.    360   pp.    288   illustrations.    Price  J1.50, 

In  this  work  the  writer  has  endeavored  to  produce  a 
manual  of  moderate  size  and  cost,  but  thoroughly  prac- 
tical, and  detailing,  as  far  as  space  will  allow,  the  most 
recent  methods  of  telephone  working.  While  the  re- 
quirements of  telephone  employes  have  been  kept  con- 
stantly in  view  it  is  fully  intended  also  that  the  book  shall 
be  of  service  as  a  source  of  information  on  telephonic 
matters  to  users  of  the  telephone  and  to  the  public  gen- 
erally. 

PRACTICAL  FEATURES  OF  TELEPHONE  "WORK. 
By  A.   E.  Dobbs.    134  pp.    Price  75  cents. 

A  simple,  plain-speaking  handbook  for  the  practic.il 
telephone  man. 


TELEPHONE      TROUBLES      AND      HOW      TO      FINI 
THEM.    A    complete    handbook    for   telephone    inspectors. 
Bv  W.  Hyde  and  J.  H.  McManman,  edited  by  Prof.  C.  li. 
Haskius.    Eighth    edition.    16mo.    4S   pp.    Price   26   cents. 

This  little  volume  is  an  extremely  practical  work  for 
telephone  emjjloyes,  written  in  a  popular  style  and  devoid 
of  technicalities. 

TELEPHONE  LINES  AND  THEIR  PROPERTIES. 
By  Wra.  J:  Hopkins.  Sixth  edition.  272  pp.  Illustrated. 
Price  $1.50. 

A  MANUAL  OF  TELEPHONY.  A  new  and  large  edi- 
tion. By  W.  H.  Preece.  F.  R.  S.,  and  A.  J.  Stubbs.  508 
pp.    333  illustrations.    Price  $4.50. 

TELEPHONES,  THEIR  CONSTRUCTION  AND  FIT- 
TING. A  Practical  Manual  on  the  Fitting  Up  and  Main- 
tenance of  Telephone  and  Auxiliary  Apparatus.  By  F.  C. 
Allsop.    191  pp.    168  illustrations.    Price  $1.25. 

TELEPHONING  OF  GREAT  CITIES.  By  Bennett. 
Paper.    Price  35  cents. 

MAGNETO  HAND  TELEPHONE.  Its  Construction. 
Fitting  Up  and  Adaptability  to  Everyday  Use.  By 
Hughes.    80  pp.    23  illustrations.    Price  ?1.0O. 

ELECTRICAL  TRANSMISSION  OF  INTELLIGENCE 
AND  OTHER  ADVANCED  PRIMERS  OF  ELECTRICITY, 
treating  on  the  telesraph.  telephone,  etc.  By  E.  J.  Hous- 
ton.   a30  pp.     S8  illustrations.     Price  ?1.00. 


The  Above,  or  Any  Other  Electrical  Work  Published,  Sent  on  Receipt  of  Price. 

ELECTRICIAN    PUBLISHING   CO..  510   MARQUETTE    BLDC,  CHICACO. 
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IMENA/     EDITIOIM. 


Telephone  Hand-Book 


BY  HERBERT  LAWS  WEBB. 


Containing  a  Chapter  on  '^Recent  Progress*'  which  brings  this 
practical  book  UP-TO-DATE. 


The  General  Principles  of 

Telephony 

Are  Now  Well  Established. 

The  Telephone  Hand-Book  deals  with  them. 

No  matter  what  kind  of  Telephones  and  Switching  Apparatus  you  use, 

or  expect  to  use, 

YOU  WILL  FIND  IT  USEFUL. 


It  is  a  Practical  Book 

for  the  Practical  Man 

and  for  the  Student. 


PRICE  $1.00  POSTPAID. 


ELECTRICIAN  PUBLISHING  CO. 


5 JO  Marquette  Building,  CHICAGO. 
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COMPLETE 


229  South.Creen  Street. 


ASSORTMENT. 


PLEASE  NOTE. 
Our  entire  plant  was  destroyed  by  fire  May  1 0th.  We  are 
glad  to  say,  however,  we  are  "S.  D.  B.  S.  I.  T.  R."  again,  ready 
for  business,  and  are  filling  orders  as  usual,  and  we  solicit 
your  business  and  assure  you  same  shall  have  our  best  atten- 
tion and  be  appreciated. 

Yours  very  truly, 

CENTRAL  MFC.  CO., 

.     CHATTANOOGA,  TENN.,    U.   S.    A. 


PRATT  INSTITUTE 

BROOKLYN,  N.  Y. 

TWO  YEAR  COURSES  IN 

APPLIED  ELECTRICITY 

AND  IN 

STEAM  AND  MACHINE  DESIGN 

W^rite  for  Catalogue  and  Particulars. 

4  .Days  Lake  Trip 

<ft  I  O     Int^Indlng  Meals  and  Rertlia— 
^  I  W I  Cfaicaso  to  ESCANABA,  Mich,  aad  Retarn. 
l,eaveChIcaeo  Wed.,  FrL,  ^  Sat.  8:00  p.m. 

7  Days  Lake  Trip 

d^n  KS      lnclndJnff  Meals  and  Bertba— 
^^  O  <   Chicago  to  Mackinac  Island  and  Retara. 
Leave  Chleaeo  Saturday!  8:S0  p.  m. 

Muskegon  or  Grand  Haven 


ChicagoLumber&CoalCo., 

MINNEAPOLIS,  MINN. 

WHITE  AND  IDAHO  CEDAR 

TELEPHONE  m  TELEGRAPH  POLES 

18   TO   70    FEET    LENGTHS. 

Write  US  for  special  delivered  prices  on  6-in,  25  feet; 
also  4  and  5-in.,  20  feet. 

YARDS   AT 

Cohasset,  Minn.  Pullman  Av,,  Minneapolis,  Sand  Foinl,  Idaho. 


WITTENBERG  CEDAR  CO.,    Wittenberg,  Wis. 

A  LARGE  STOCK  AT  LOW  PRICES. 

PINS,  BRACKETS  and  CROSS  ARMS 

FOR    LIGHTING,    POWER    AND    TELEPHONE    LINES. 

R.  H.  LEAVITT,  P.  O.  BOX  No.  8,  CAPRON,  ILL. 


CEDAR    m/       RDLES 


A. p. Hopkins  a  Co. Escanaba.Mich. 


O.  J.  MUI 


XA/Kii-t 


Producers  and  Wholesalers  of 


dar 


Main  Yard  and  Office  at  MENOMINEE,  MICH. 

Branch  Yards— Nathan,  Mich.;  Stager,  Mich.,  and  Pembine,  Wis. 

We  have  a  sood  assortment  of  Poles  oa  hand,  and  can  execute  onlers  promptly.    Write  as  for  Prices. 


Live  men  read  the 

WESTERN  ELECTRICIAN 
Each  Week.    Do  You  ? 


jEbwvvRDs  AH;>Co 


DOOR  SWITCH 


CTbe  liaiis:eii}. 


GOODRICH 


and  RETURN  $075 


Finest 
Service 
on  the 
Lal<es 

FoFeOEOplete  information 
Bee    local  Railroad  Agent 

or  address 

R.  C.  DAVIS,  C.  P.  A.,  GOODRICH  LINE, 
Footof  Michigan  Ave.)      -      Chicago,  III* 


STEAMERS 


(3 


Porcelain  Insuiaiion. 
Wire  Connections  in  Front. 

Style  A— Ughts  when  door  Is  open; 

out  when  door  is  closed. 
Style  B— Lights  when  doorisciOBed; 

out  when  door  is  open. 
THE  ECO  DOOH  SWITCH  OPERATES 
LIGHTS  "EVERY  OTHER  TIME." 
Approved  by  the  ^rational  Board  of 
Und  erwriters. 


flEM/yowK  H-v 


HAWKINS 


9   NEW  CATECHISM 
OF  ELECTRICITY. 


Plan  of  the  Work,  Contents,  Etc. 

The  New  Catechism  of  Electricity  will  he  found  to  he 
surprisiD^ly  plain,  and  free  from  useless  and  ambiguous 
terms.    The  plan  upon  which  it  is  arranged  is  unique. 

The  hook  is,  first  of  all,  intended  to  he  plain  and  in- 
structive; some  300  illustrations  have  been  introduced, 
so  that  tlie  mere  pictures  will  afford  almost  a  knowledge 
of  the  subiects. 

It  is  a  school  book  from  the  manner  in  which  it  pro- 
ceeds from  the  simple  facts  to  the  abstract  principles 
which  the  facts  indicate;  it  is  also  a  book  of  reference 
through  the  index  of  seventeen  double  columns  of  fine 
tj'pe  pages;  by  means  of  this  index  a  thousand  items  of 
practical  imponance  are  atonee  available. 

It  is  an  up-to-daie  work,  which  has  cost  a  large  outlay 
of  capital  and  time,  and,  in  short,  it  is  doubtlul  if  any 
more  attractive  book  has  ever  been  issued— or  one  more 
useful. 

The  subjects  treated  upon  are  as  follows:  Dedication 
to  Thomas  A.  Edison,  with  engraving  of  Mr.  Edison; 
Preface  and  Introduction;  Nature  and  Source  of  Elec- 
tricity and  Magnetism. 

The  Dynamo;  Conductors  and  Non-Conductors;  Sym- 
bols, abbreviations  and  definitions  relating  to  electric- 
m-;  Parts  of  the  D>Tiamo;  The  Motor;  The  Care  and 
Management  of  the  Dynamo  and  Motor. 

Electric  Lighting;  Wiring;  The  rules  and  require- 
ments of  the  jSational  Board  of  Underwriters  in  full; 
]',lectTical  Measurements. 

The  Electric  Kailway;  Line  Work;  Instruction  and 
Cautions  for  Linemen  and  the  Dynamo  Koom;  Storage 
Batteries:  Care  and  Management  of  the  Street  Car 
Alotor;  Electro  Plating. 

The  Telephone  and  Telegraph;  The  Electric  Elevator; 
Accidents  and  Emergencies,  etc.,  etc. 

The  full  one-third  part  of  the  whole  work  has  been 
devoted  to  the  explanation  and  Illustrations  of  the  dy- 
namo, and  particular  directions  relating  to  its  care  and 
management:— all  the  directions  are  given  in  the  sini- 
PRICE  $2.00.  plest  and  most  kindly  way  to  assist  rather  than  confuse 
^^^^^  the  learner.    The  names  of  the  various  parts  of  the  ma- 

chine are  also  given  with  pictorial  illustrations  of  the  same.  _  f.^,^i        ^™«™« 

In  the  Catechism  no  less  than  25  full  page  illustrations  have  been  given  of  the  various  dynamo 
machines  made  hi  different  parts  of  the  countrj',  and  an  equal  number  of  part  page  illustrations. 

ELECTRICIAN  PUBLISHING  CO..  510  Marquette  Bldg.,  CHICAGO. 
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CEDAR    POLES 


LINDSLEY  BROTHERS  COMPANY. WHOLESALE  PRODUCERS ""Srcl^co""" 

PORTLAND.OREGON  &SP0KANE:,WASH.  5C-F00T    TO  80  FOOT  POLES  OUR  SPECIALTY.  MAIN  YARDS, MENOMINEE,  M  ICH. 


Our  Last  Pole  Reports 

( And  they  are  up  to  date) 

Show  that  we  never  had  such  a  large  stock  at  every  yard  as  we 
have  to  day.  Just  now  we  are  a  little  slack.  The  poles  along 
the  railroad  are  pretty  well  picked  up,  and  the  boats  have  not 
started  coming  in.     (Weather's  been  pretty  rough  for  June.) 

The  whole  situation  conspires  to  give  you  prompt  shipment 
no  matter  what  the  size  of  the  order. 

Prices  and  Quantity  you  already  l(now  about. 

MALTBY   LUMBER   COMPANY, 


WE  HIKE    A    SPECULTV    OF 
«£SI!»1I   POLES. 


L0«0  LEHETKS    10    30   FEET. 


CEDAR  POLES 


YARDS  AT: 


CARNEY  BROTHERS  COMPANY,  rr.r  r;.,'::.. 


Write  Us 


If youwant  CEDAR  POLES 

POSTS,  SHINGLES, 
Tie  Plugs,  Paving  Blocks,  Etc.  It  will  pay. 


THE  MORSE  CEDAR  CO.Saginaw,MiGh. 


POLES. 

WNITI  eiDAII. 

IDAHO  CEDAR  IP  to  80(1. 


BERTHOLD 
ft  JENNINOS, 

STi  LOUIS. 

Ohemloal  Building. 


CROSS 
ARMS. 

LONG  LEAP 

PINE  AND  PIR. 


CEDAR  POLES. 

Piling  and  Street  R.  R.  Ties. 

C.  H.  WORCESTER  CO., 

MARINETTE,  WIS., 

Produeirs  and  Wholeialirs  of  Whit*  Cadar  Products. 

Write  for  a  copy  of  our  TELEGRAPH  CODE  FOR  CEDAR  PRODUCTS 


M.KLEIN    &   30N. 


LINE  BUILDERS'  TOOLS. 

Our  Tool  Book  tells    mbout   them. 
It  iB  of  Interest  to  all  linemen.  Get  a 
copy  now,     FREE. 
Headquarters  for  Linemen's  Tools. 

MATHIAS  KLEIH  &  imr^^^S^:^^'- 

PLACE    YOUR 

"Want"  and  "For  Sale" 
advertisements  In  the 

WESTERN  ELECTRICIAN. 

Immediate  Returns. 


POLES 


W.  C  STERLIMS  t  SON, 

MONROI,  MICH. 

Ei«T»  P.la  Ttrdi  In  lUohlna. 

VlaoleMl*  Frodnoen  fir  w  jmil 


TIES. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Lirgt  Stock  CenilantlyM  Hm4. 


Poles 


BUY  YOUR  POLES  FROM  FIRST  HANOS-THE  PRODUCER. 

D.  M.  FULMER  LUMBER  CO.,  Florence,  Wis. 


POLE  DEALERS  ADVERTISING 
IN  THE  WESTERN  ELEC- 
TRICIAN OBTAIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEM  JN  TOUCH  WITH 
ACTUAL  BUYERS  OF  POLES. 
TRY  A  CARD. 


THE  PORTER  CEDAR  CO., 


POLES,  TIES,  POSTS.  '"SHiV..' 

PRODUCERS.         We  want  your  Inquiries  always. 


SPECIAL  ARMS  for 
HIGH    TENSION    LINES 

ANY    SIZE    YOU    DESIRE. 

THE  STANDARD  POLE  &  TIE  CO.,  44  BROAD  ST.,  NEW  YORK. 


STUDENTS^ 

Will   find   that   the  W  estern  f 
Electrician    can    help    them  I 
wonderfully   in   the    study     of  j 
electricity.     Subscribe  now. 
<3.oo   per  year,  in  advance. 

Electrician  Publishing  Co.,    i 

•ultiEIOMar^wiUBIdi.,      .     CUI6ASI  I 


<:EDAIlfOI,ES 


^lAdkllJkl' 


~yARb5.  )^Kc:or<r(iNc.;,hich.  _  ^ReeNBAV.'wrs.  —    New  i_or«X>oW.  "UTis. 
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New  and  Revised  Edition  JUST  ISSUED. 

American  Telephone  Practice 


By  KEMPSTER  B.  MILLER,  M.  E. 


Chaftkr  I  —  history  and  Principles  o(  the  Magneto  Telephone.  IL— History 
and  Principles  of  the  Battery  Transmitter.  III.— The  Telephone  Re- 
ceiver. IV.— Carbon  Transmitters.  V.— Induction  Coils.  VI.— Bat- 
teries. VII.— Calling  Apparatus.  VIII.— The  Automatic  Shunt.  IX — 
The  Hook  Switch,  and  Circuits  of  a  Telephone.  X.— Commercial  Call- 
ing Apparatus.  XI.— The  Telephone  Relay  or  Repeater.  XII.— Self- 
induction  and  Capacity.  XIII.  —  Telephone  Lines.  XIV. — Simple 
Switchboards  for  Small  Exchanges.  XV —Listening  and  Ringing  Appa- 
ratus for  Switchboards.  XVI.— Self-Restoring  Switchboard  Drops.  XVII. 
— Complete  Switchboards  for  Small  E.xchanges.  XVIII.— Lamp  Signal 
Switchboards.  XIX. —The  Multiple  Switchboard.  XX —Transfer  Sys- 
tems. XXI.  —  Common-Battery  Systems.  XXII.  —  House  Systems. 
XXIII— Protective  Devices.  XXIV.— Distributing  Boards.  XXV.— Party 
Lines  Non-Selective.  XXVI. — Party  Lines.  Step  by  Step  Selective  Sig- 
naling. XXVII.— Selective  Signaling  by  Strength  and  Polarity.  XXVIII. 
— Harmonic  Systems  of  Selective  Signaling.  XXIX. — Wire  forTelepbone 
Use.  XXX.— Pole  Line  Construction.  XXXI.— Overhead  Cable  Con- 
struction. XXXII. — Underground  Cable  Construction.  XXXIII.— Test- 
ing. XXXIV. — Automatic  Exchanges.  XXXV.  —  Storage  Batteries. 
XXXVI.— Specifications. 

518  large  octavo  pages,  379  Illus.     Price,  $3.00. 

This  is  the  first  complete  treatise  on  Telephony  in  the 
English  language.  The  author  was  peculiarly  qualified  for  the 
task,  having  been  an  examiner  in  the  U.  S.  Patent  Office  in 
the  telephonic  class,  and  subsequently  as  a  telephone  engineer 
had  a  wide  experience  in  every  branch  of  telephonic  work.  The 
text  is  profusely  illustrated  by  cuts  of  commercial  apparatus 
and  carefully  prepared  diagrams  of  circuits.  No  diagram  is 
given  without  a  full  explanation.  The  apparatus,  circuits  and 
methods  of  the  American  Bell  Telephone  Company  and  of  the 
various  independent  companies  are  fully  described.  The 
apparatus  and  methods  used  in  making  all  of  the  tests  required 
in  commercial  telephone  work  are  fully  treated. 

Copies  of  this  or  any  other  electrical  book  published  sent  prepaid, 
to  any  address  in  the  tuorld,  on  receipt  of  price. 

SIO  Marquette  Building, 

CHICAOO,  ILLINOIS. 


Electrician  Publishing  Co., 


The  Inspector 


AND 

Trouble  Man. 

By  A.  E.  DOBBS. 

Full  of  information  and  diagrams  for  the  operator, 
exchange  owner,  exchange  manager,  inspector,  trouble 
man,  lineman. 

A  complete  description  of  telephones  and  their 
troubles.  How  to  find  and  remedy  them,  together 
with  working  plans  for  exchange  construction,  complete 
with  diagrams  of  all  up-to-date  telephones  and  switch- 
boards. 

This  is  a  practical  book,  written  in  plain  language, 
and  for  anyone  interested  in  telephony. 


Mailed  anywhere  on 
receipt  of  price  .  .  . 

No    technicalities. 


ONE  DOLLAR. 

Substantially  bound   in  cloth. 


ELECTRICIAN  PUBLISHING  CO., 

510  MARQUETTE  BUILDING,  CHICAGO, 


WESTERN  ELECTRICIAN'S 


ARRANGED    IN     BOOK    FORM,    POCKET    SIZE. 

10  Cents  per  Copy.    Send  for  it. 
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The 

Pioneer 

Limited. 


Famous 
Train 
of  the 
World. 


Chicago— St.  Paul— Minneapolis 

VIA 

The  St.  Paul  Road. 

(Chicago,  Milwaukee  &  St.  Paul  Ry.) 

Equipment  and  Service 
Unequaled. 

Time  tables,  maps  and  information 
furnished  on  application  to 

P.  A.  MILLER,  General  Passenger  Agent. 
Chicago,  111. 


THIS 

IS 

i"r. 

0           SOr  foUeHns 

stick. 

ll"~''^^'^"~ 

The  STAR  SOLDERING  STICK. 

The  Best  is  Always  Good  EnouRh. 

Always   ready.      ^'on-co^rosive.      Convenient. 
Saves  time.     Makes  the  sol-^er  slick. 

Supply  dealers  sell  them.    WfIIb  for  free  samples. 

■\Ve  make  the  famous  Crolius  Commutator  Com- 
pound; eliminates  sparking  and  all 
commiitator  troubles. 

E.  R.  CROLIUS  &  SON, 

Manufacturers, 
S42I  Parnell  Ave.,     -     Chicago,  III. 


SAMSON  TURBINE 

UNEXCELLED  FOR  DRIVING 

ELECTRICAL  MACHINERY, 

Special  Features: 

HIGH  SPEED,    STEADY    MOThON.    HIGH    EFFICIENCY   AT   ALL 

GATEAGES.  GREAT  POWER  and  STRENGTH. 

We  build  these  Turbines  in  all  Sizes  and  Styles,  on  Upright  or 
norlzoDtal  Shafts,  single  or  in  pairs,  belted  or  direct  connected. 


WRITE    DEPT. 


FOR    CATALOG. 


JAMES  LEFFEL  &  CO., 

SPRINGFIELD,  O.,  U.  S.  A. 


HIGH-GRADE 


ENGINES 

VERTICAL  AND  HORIZONTAL. 
AUTOMATIC  AND  THROTTLING. 
BELTED  OR  DIRECT  CONNECTED. 

GUARANTEE   PERFECT    REGULATION    FOR     ELECTRIC     LIGHTING 

AND    POWER   SERVICE   FROM   2   HORSEPOWER 

TO  50  HORSEPOWER. 

W.  BAYLEY  &  SONS  CO., 

niLWAVKEE,    WIS.,  T.  S.  A. 


JEFFREY  ^u^k'e^  DREDGES 


FOR  CATALOGUE, 


THE  JEFFREY  MFG.  CO. 
COLUMBUS,  OHIO. 


Excursion  to  Portland,  Me. 

The  Wabash  road  will  sell  ex- 
cursion tickets  July  5  to  9  inclusive, 
from  Chicago  to  Portland,  Me., 
at  $21. 50  for  the  round  trip  via 
Niagara  Falls;  $20.50  via  Mon- 
treal. Return  limit,  August  1 5 . 
For  full  information  call  at  or 
address  City  Ticket  Office,  97 
Adams  St.,  Chicago. 


The  'Best  of  Everything 


THE  through  train  service  of  the 
Chicago  &  North-Western  Rail- 
way from  Chicago  to  Omaha, 
Denver  and  the  Pacific  Coast  on  the 
west,  the  Black  Hills  and  Dakotas 
to  the  northwest  and  to  Jlilwaukee, 
JIadison,  St.  Paul,  Minneapolis  and 
Duluth  on  the  north,  is  as  nearly 
perfect  as  modem  and  skillful 
management  can  make  it. 

The    Overland   I^ioaited,   a 

magnificent  electric-lighted  train,  less 
than  three  days  Chicago  to  San  Fran- 
cisco, daily. 

The  Colorado  Special,  only 
two  nights  to  Denver  from  the  Atlantic 
seaboard.  Solid  train  Chicago  to  Denver. 

TheNorth=WestemLimited, 

an  electric  lighted  daily  train  between 
Chicago.  St.  Paul  and  Minneapolis. 

H.  R.  MCCOLXOCGH,  W.  B.  K?.nSKERS. 

3d  Vice-President.      GenT  Pasg'randTtt.  Agt. 
Chicago,  iti.. 


TO 
THE 


GREAT  NORTHWEST 


The  Wisconsin  Central  Ry .  will  take  you  there 
in  proper  shape.  Daily  trains  at  convenient 
hours  leave  Chicago  from  Central  Station,  12th 
St.  and  Park  Row  (Lake  Front),  for  St.  Paul, 
Minneapolis,  Ashland.  Duluth  and  the  North- 
west. Pullman  Sleepers  are  attached,  and  meals 
In  dining  cars  are  served  a  la  carte.  Nearest 
ticket  agent  can  give  you  further  information. 


Graphite  Brushes 

That  have  been  fully  tested  and  proved  superior  to  any  in  the  market. 
We  shall  be  pleased  to  send  sample. 

JOSEPH  DIXON  CRUCIBLE  CO.,    -     Jersey  City,  N.  J. 


JAS.  C.POND, 

Gen'l  Pass.  Agent, 

MilivaQkee,  Wis. 


I 


REG.TRADE  MARKS   Jhe  Rhosphor  Bro  NZE  Smelting  Co. Qmited. 

2200  WASHINGTON  AVE.^PHILADELPHIA. 

,)      "ELEPHANT  BRAND  PHOSPHOR-BRONZE' 

■  1NGOTS,CASTINGS,WIRE,RODS.'SHEETS,ETC. 

'9AarjS^3im^"  —  D  E LT A    ME TA.L 

/X      ^         CASTINGS,  STAMPINGS  and  FORCINGS 

'^  ORIGINAL  AND  SoLeMakERS  IN  THE    U.S. 


The  business  of  the 
Western  Electrician  for  the 
year  1901  was  the  largest  in 
its  history  of  fifteen  years. 


RELIANCE " 

AND  MOTORS. 


SEND      FOR      BULLETIN. 


RELIANCE   ELECTRIC 
COMPANY, 

MILWAUKEE,         -         -  WIS. 

AGENTS  WANTED  EVERYWHERE. 


WE  BUY  OLD  BELTS 

OR  5CRAPS,  ANY  SIZB  OR 
CONDITION. 

WE  CLEAN,  REPAIR  AND  RENEW 

OLD  BELTS. 
LEATHER  PRESERVER  MFQ.  CORP. 

27  W.  MONROE  ST.,  CHICAGO. 


AS  SIMPLE  AS  ITS  NAME. 


The  Tej^ephone 

By  J.  E.  HOMANS,  A.  M. 

352  pages. 

Cloth,  Price  $J.OO. 

An  up-to-date,  practical  treatise  on  the 
construction,  theory,  installation,  care 
and  management  of  telephcmes  and  their 
appliances. 

Sent  prepaid  on  receipt  of  price. 

Electrician  Publisliing  Co., 

510  Marquette  Building,        Ciilcago,  III. 
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TheWestin§:house  Type  N  Transformer 

has  two   primary  and  three  secondary   voltages.     Each 
secondary  voltage  can  be  varied  to  suit  either  the  varying 

line   voltages   of  an  extensive 

transmission     system     or    to 

give    special    voltages    from 

standard  circuits. 


All  transformers  arc  arranged  for 
three-wire  secondary  distribution 
and  the  secondary  coils  are  cross- 
connected  to  give  equal  voltages  on 
both  circuits,  even  with  large,  un- 
balanced loads. 


Sizes:  J -2  to  50  K.  W. 
For  frequencies  of  7,200-16,000. 

Write  for  circular  J  060  to  nearest 
district  office  of 


Westlnghouse  Type  N  TraDsformer  Colls  Aisembled, 
Showing  Spread  Coll  Feature. 


50  K.  W.  Type  N  Transformer. 


Westinghouse  Electric  &  Mfg.  Co., 

Pittsburg,  Pa. 


ELECTRICITY  FOR  ENGINEERS 

Latest  Edition,  Now  Published  in  One  Complete  Volume,  424  Pages,  Profusely  Illustrated. 
Just  the  Work  for  Engineers,  Electricians,  Dynamo  Tenders,  etc. 


PART  I.  CONTEMTS.-CHAPTKK I:  Electricity;  Positive  and  Negative;  Conductors, 
.4on-Conauctors  and  Insulators;  Electro-Motive  Force;  Volts;  Resistance;  Onms;  Current;  Am- 
Jjres.— CHAPTER  II:  Dj-namos;  Mapnots;  Field  Colls;  Electro  Masnets;  Permanent  Magnets.— 
CHAPTER  III:  Armatures,  Construction  of,  Dirterent  Kinds  of;  Commutators,  How  Made  andCon- 
•octed:  IleatlnK of  Armatures;  Eddy  Currents.— CHAPTER  IV:  The  Current;  How  Produced; 
Induction:  Series  "Wound  Dynamos;  Shunt  "Wound  Dynamos;  Excltins  the  Fields;  Constant  Cur- 
mot  and  Constant  Potential  Draamos;  Series  and  Parallel;  Parallel  or  Multiple  Arc  System.— 
oHAPTEIt  V:  Incandescent  Lamps;  Filaments;  Connections:  Flashing;  Exhaustlnc;  Testing; 
O&ndle  Power;  Operated  In  Series;  Automatic  Cut-Out;  In  Multiple  Arcor Parallel;  Multiple  Series; 
Multiple  Series  Cut-Out;  Tliree  Wire  System.-CHAPTER  VI:  The  Arc  Light;  How  Formed: 
Oftuses  of  Unsteadiness;  Remedy;  Effect  of  Shades  or  Globes;  Shape  of  Carbons  Under  Different 
Conditions  of  Burning;  Arc  Lamps;  Regulating  and  Cut-Out  Mechanism;  Action  of  Current;  Clutch 
ramps;  Clockwork  Lamps;  Double  Lamps;  Troubles  in  Lamps.- CHAPTER  VII:  Commutators 
fcnd  Brushes;  The  Hrush  Commutators:  Brusiies;  Different  Stj'Ies  of  Brushes:  Double  Brushes; 
Single  Brushes;  Troubles  with  Commutators  and  Brushes;  Correct  Position  of  Brushes;  Sparking 
at  Brushes;  Care  of  Brushes  and  Commutators;  Flashing.-CHAPTEK  VIII:  Current  Regulation; 
Hand  Regidation;  By  Position  of  Brushes;  Resistance  Box;  Resistance  Colls.— CHAPTER  IX: 
^erlcan  System  of  Automatic  Current  Regulation;  The  D>Tianio:  Regulator;  Action  of  Regulator. 
CHAPTER  X:  Brush  System  of  Automatic  Current  Regulation;  Brush  Armature;  Diagram  of  Cir- 
cuits through  Draamo,  Regulator  and  Lamps;  Dial  or  Regulator;  Care  and  Adjustment  of  Dial; 
Dial  Controller;  Circuits  and  Connections  of  No.  8  Brush  Dynamo;  Circuits  of  Compound  Woimd 
Constant  Potential  Brush  Dynamo.— CHAPTER  XI:  The  Edison  .System;  Automatic  Regulator; 
Circuits  of  Regulator:  Circuits  of  Dj-namo;  Action  of  ReguUitor;  Howell  Pressure  Indicator;  Dia- 
gram of  Circuits;  Description  of  Parts  and  Operation.-CUAPTER  XII:  Excelsior  System  of  Auto- 
matic Current  Regulation;  Dynamo;  Armature;  Diagram  of  Circuits;  The  Regulator  and  Motor; 
Action  of  ReEul;itor.~ClIAPTER  XIII:  Schuyler  System  of  Automatic  Current  Regulation; 
Dynamo;  Armature,  Commutator  and  Brushes;  Diagram  of  Circuits  in  Armature  and  Field;  Regu- 
lalor;  Circuits  in  Regulator. -CHAPTER  XIV:  Thomson-Houston  System  of  Automatic  Current 
Kegulation:  Dynamo;  Armature;  Commutator  and  Brushes;  Controlling  Magnet;  Wall  Controller; 
Diagram  of  circuits;  Air  Blast.— CHAPTER  XV:  Waterhouse  System  of  Three-Brush  Automatic 
Current  ReguUtlon;  Dj-namo:  Extra  Brush;  Resistance  Colls  and  Regulator.  CHAPTER  XVI: 
Ampere  Meters;  Tangential  Scal^;  Solenoid  Meters.— CHAPTER  XVII:  Voltmeters:  Pressure 
ind  1  olenlKd  Indicators.-CHAPTER  XVIII:  Testing;  Galvanometers;  Astatic  Needle;  Differ- 
ential Aiip;iratus.-CHAPTER  KIX:  Wheatstone  Bridge  or  Electrical  Balance;  Diagram  of  Cir- 
cuits and  .Methods  of  use;  Bridge  and  Itheostat;  Round  Form;  Square  F^orm.— CHAPTER  XX: 
The  Magneto  as  a  Testing  Instrument;  Armature;  Field;  Bell;  Diagram  of  Circults.-CHAPTER 
XXI:  Coupling  Dynamos  Together;  In  Series;  In  Shunt;  Series,  Shunt  and  Compound  Wound  Ma- 
Shhies.—f^llAPTEKXXII:  Swltclies  and  Switchboards;  Ixiop  Switch;  Plug  and  Socket;  Change 
Over  Plug  and  Socket:  Conclusion.  CHAPTER  XXXIII:  Electric  Motors;  General  Principles  the 
Samoas  in  Dj-namos;  Types;  Shunt  and  Sc-rles  Motors  Suitable  tor  all  General  Purposes;  Regula- 
a«n  of  SImnt  Motors;  Ot  Series  Motors:  Counter  E.  N.  F.:  Direction  o(  Rotation  and  Direction  of 
Oarruit;  Stuting  Motors;  Diagram  «f  ComiecUoD, 


PART  II.  CONTENTS.-CHAPIEBI:  Alternate  Current  Dynamos;  Principles  of  the 
Field:  Field  Current  Armature:  Winding:  Connections;  Lamination;  Different  Types  of  Alterna- 
tors; Regulation;  Leading  Systems;  The  Brush  Generators:  Magnets;  Armature:  Principles  of  In- 
duction.—CHAPTER  II:  Dynamos,  Continued;  The  Mordey  Alternator;  Stationary  Armatures; 
ITeld  Magnets;  Ferranti  Armature;  Field  Magnets;  Winding;  Collectors.— CHAPTER  III:  Dyna- 
mos Concluded;  Siemens  Dynamo;  Best  Magnetic  Circuits;  Stanley  Constant  Current  Dynamo; 
The  Armature;  Self  Induction;  Regulation.— CHAPTER  IV:  Induction  Coils;  Converters;  Trans- 
formers: Economy  of  Distribution;  An  Electrical  H.  P.;  Losses  In  Conductor;  Induction  Colls;  Ef- 
fect of  Induction;  Transformers.— CHAPTER  V:  Transformers  Continued;  Induction  Colls;  Con- 
verters; Transforming  Up  and  Down;  Design  of  TransfornJOrs;  The  Static  Charge;  Protection 
Against;  Grounding  the  Secondary;  Other  Devices:  The  Foil  I'rotector;  Different  Types  of  Trans- 
formers.—CHAPTER  VI:  Transformers,  Concluded;  Fuses;  Regulation;  Wlndingof  Transformers; 
Connecting  to  Circuit;  Regulation;  Safety  Fuses.— CHAPTER  VII:  Parallel  System;  Series  Are 
Light  System;  Diagram  of  Circuits;  Parallel  System:  Primary  Circuit;  Secondary  Circuit;  Placlni 
of  Transformers;  Fuses;  Diagram  of  Series  Arc  Light  Circuit.— CHAPTER  VIII:  Lines  of  Force; 
Hysteresis:  Magnetic  Penetration;  The  Circuit  of  Lines  of  Force;  Experiments  with  Magnet; 
Rapidity  of  Reversals  and  Hysteresis.— CHAPTER  IX:  Arc  Lamps;  In  Series;  The  Westlnghoust 
Arc  Lamp;  Diagram  of  Circuits  In  Lamp;  Action  of  the  Mechanism;  Flp.t  Carbons.— CHAPTER  X; 
Arc  Lamps,  in  Multiple;  Slatterv  Differential  Lamp:  Mechanism  of  Lamp;  Its  Operation.— CHAP- 
TER XI:  Measuring  and  Indicating  Apparatus:  Instruments  for  Use  with  Alternating  Currents 
Differ  from  those  used  with  Continuous  Currents;  Ammeters;  Voltmeters;  Description  of  Several 
Forms  of  Instruments.— CHAPTER  XII:  Measuring  Instnunents,  Continued:  Hot  Wire  Instra- 
ments;  The  Cardew  Voltmeter;  Details  of  the  Instrument;  Low  Potential  Voltmeter.— CHAPTEB 
XIII:  Voltmeters:  Double  Coll  Voltmeter;  Two  Types.— CHAPTER  XIV:  Spring  Meters;  Curled 
Spring  Meter.— CHAPTER  XV:  Twisted  Strip  Instruments;  Diagram  of  Connections  and  Opera- 
tion of  Instrument.— CHAPTER  XVI:  Recording  Meters;  Stanley  Meter;  Construction  and  PrlB' 


ciples  of  Operation;  Diagrams  of  Parts;  SlattervTnductlon  Meter:  Description  of  Parts  and  Prin- 
ciples of  Operation;  Watt  Meter;  Thomson  Meter.— CHAPTER  X^ai:  Generators  in  Parallel: 
Difficulties  In  Operating:  Alternate  Current  Generators  in  Parallel:  Arrangements  of  Circuits  ana 


Machines  for  Operating  In  I'arallel;  Diagram  of  Common  Arrangemsnt  of  Machines  and  Circults.- 
CHAPTER  XVIII:  Ohm's  Law;  StrengOi  of  Current;  F'ormulas  and  Examples;  Power  and  Hot* 
Inj!  Effects  of  Currents.— CHAPTER  XIX:    Ground  Alarms  and  Leak  Detectors. 


PRICE,  $2.50. 


Orders  for  above  book,  or  any  electrical  work  published  promptly  sent  on  receipt  of  price,  postage  prepaid. 


ELECTRICIAN  PUBLISHING  CO.,  5I0  Marquette  Bldg.,  CHICAGO. 
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Wood  Transformers 

TYPE  A 


EASY  TO  INSTALL 
PlaLce  st\ids  (BB)  in  pockets  (A A) 
a^nd  drive  home  the  locking  caLin 
(C)— See?      Just  as   ea-sy    to  re- 
move.     No   n\its   to   rust   tight 


The  eak.se  with  which  Type  A  Oil  Tra^nsformers  may  be  installed  is  but  ONE  good 
point — There  a-re  others:— Low  core  loss,  high  a.11  day  efficiency,  low^  temperaLture 
rise,  high  insulation,  close  regulation,  long  life,  moderate  price. 

rORT  WAYNE  ELECTRIC  WORKS 

MAIN  OFFICE  AND  FACTORY.  FORT  WAYNE.  INDIANA. 


7 


{ 


ALL  STYLES  OF 


CENTURY 


■3=/8- 


GLOBES'-'SHADES 

FOR  ALL  TYPES  OF  LAMPS. 


WE    ARE   THE    ONLY  HOUSE      IN 
AMERICA  MAKING  A  SPECIALTY 
OF    ELECTRICAL    GLASSWARE. 


WE  CAN  MAKE  ANY  STYLE 
YOU  DESIRE. 


-WRITE  FOR  CATALOGUE.- 


The  Century  Glass  Company,  Beluire,  Ohio. 


BARE    COPPER  WIRE. 

RUBBER    COVERED    WIRE. 

WEATHERPROOF    WIRE. 

MAGNET    WIRE.  LAMP    CORD. 


RDEBLING 


POWER    CABLES. 


TELEPHONE    CABLES. 


OFFICE    WIRE. 


JOHN  A.  ROEBLING'S  SONS  GO. 

NEW  YORK.    TDCIITnil      li       I       CLEVELAND. 
CHICAGO.         iifCIIIUill    III   ill    SAN  FRANCISCO. 


MCTER    WITH    CASE. 


SCHEEFFER 

INTEGRATING  WATT-METER. 

For  Direct  or  Alternating  Currents. 


DUST    AND    BUG    PROOF. 


IMPROVED    CONSTRUCTION. 

Unaffected  by  Alternations  or  Lag  In         A   Highly  Sensitive  and   Accurate 
Alternating  Currents.  Meter. 


DIAMOND  METER  CO., 

PEORIA,  ILL..  U.  S.  A. 


METER 

WITHOUT 

CASE. 


WESTERN    ELECTRICIAN 


June  Ji.    li)oj 


k  NEW  Pmii-WEieHT  VULCANIZED  FIBRE. 


Highest  grades  for  electrical  tosuUtlon  and  meciiaoical  pufposes,  in  sbeets> 
tulxs,  rods  aod  special  ibape*.     Catalogue*  and  samples  on  application. 


VULCANIZED  FIBRE  CO.,  >    Wilmington,  Del. 


Sent   on    rr  .jucst    to   any   Supply   CompftDj- 

ofllCT  1  1  1'.    ',      M.  ;'u     o  :.!iv   aiidro^Js  for  ten 


■*^  Ire, 


I  pnper-weiKht 
f   a   ^ooJ   iufc 


tHICAGO  FUSE  WIRE  &  MFG.  CO. 

8B3  BROtDWAY.  NEW  YORK. 
368    DEARBORN    ST..    CHICAOO.    U.  S.  A. 


SMALL  GENERATING  SETS  FOR 

MARINE  WORK  OR  SMALL 

ISOLATED  PLANTS. 

WE  MANUFACTUBE 

GENERATORS  and  MOTORS 

OF  ALL  KINDS  AND  FOR  ALL  PURPOSES. 

TRIUMPH  ELECTRIC  CO., 

S?SS"WE"  CINCINNATI,  O. 


STURTEVANT 


:BLOWE7iS 


ARE  BUILT  IN  ENDLESS  VARIETY 


HIGH    PRESSURE    BLOWERS    FOR 

Cupola  Furnaces  and  Fori^es  are  capable  of  producing; 
pressures  up  to  16  ounces  per  square  inch.  The  shells  are 
of  cost  iron,  the  shafts  of  high-grade  steel,  carefully  finished, 
and  the  wheels  of  thin  (galvanized  steel  mounted  on  extra 
strong  ertns  and  accurately  balanced.  The  great  lengrth  and 
special  oiling  features  of  the  Journal  boxes  render  them  prac- 
tically non-heatable.  They  can  be  arranged  on  adjustable 
beds    no    that    belts    can    be     tightened     while    running. 


B.  F.  STURTEVANT  CO. 

BOSTON,  MASS. 

'ork  Phllsdelphls  Chicago  L 


^  Black  Diamond  File  Works  I 


Kat.  180S. 


IBC  I8»5. 


Twdve 
Medatt 
Awarded  al 
Internallonal 
Expositions 


Special 
Prize 

Gold  Medal 
al  Altanta, 
1895. 


J* 


^   OUR   GOOU8  ABE  ON  I»A1.K  l!V   KVP-BT  I.EADIRe  HARDWABK  c9 
4^  STOIsE  IN  TaB  DNITED  8TATEH  AND  CANADA.  ^ 

I  G.  &  H.  BARNETT  COMPANY  | 

^  PHILADELPHIA,  PA.  ^ 


CROCKER -WHEELER  COMPANY. 

MANUFACTURERS    AND 
ELECTRICAL    ENGINEERS. 

Motor— Dynamos 


FOR    THE    SUPPLY    OF 


Telephone  Power. 


For  Battery  Charging  and  Ringing  these  Machines 

possess  decided  advantages  over 

the  Primary  Battery. 


OUR  BULLETIN  No.  IT  TELLS  WHY. 


SALES    OFFICES    IN    ALL    LARGE    CITIES. 


Main  Office  and  Woilis,    ■    AMPERE,  N.  J. 


I  A  COOLINC   BREEZE 

I  CAN  BE  HAD  FOR  LITTLE  MONEY  BY  ORDERING 

'  COLONIAL  DIRECT-CURRENT  DESK  OR 
CEILING  FANS  FROM  US, 

LARGE  STOCK.  PROMPT    SHIPMENTS,  LOW  PRICES. 

I  THE  COLONIAL  IS  THE  BEST  FAN  MADE. 

ST.  LOUIS  ELECTRICAL  SUPPLY  CO., 

1118    PINE    STREET,    ST.  LOUIS,  MO. 


I 


I 


REPORTS    OF    FOUR    IMPORTANT    ELECTRICAL     MEETINGS. 


M.  III.     $3.00  Ph  knn.  '^i^SCi'^i;.iLf^^       CHICABO,  Ml  28,  1902. 


IfSrrSircT.^"     10  Cuts  a  Copy.     NO,  26, 


IMP!     FV  INSULATED 

llvir  LmCi^  wires  and  cables. 

RUBBER  COVERED.  WEATHERPROOK.  UNDERGROUND  AND  SUBMARINE. 

I  "H.'mxsoN?"'''    ■S/mp/e.v  Electrical  Company, 

lonadnock  Blcct.  CHICAGO. .75-81    Cornhlll,  BOSTON,  MASS. 


WESTERN   BELLING  AGENT. 

H.  H.  HIXSON, 

1137  Monadnock  Block.  CHICAGO 


;i.oN/> 


1889— Paris  Exposition, 
lledal  for  Bobber  Insnlation. 

1893- World's  Fair, 
Kedal  for  Rbbber  Insulation. 


THE  SgrAXBAItD  FOK 

RUBBER  IXSlTIiATIOHr. 

Sole  Manufacturers  of 

Okonite  Wires,  Qkonite  Tape,  Manson  Tape,  Candee  ""''oV  Wires. 


TRADEMARK. 


THE  OKONITE  CO.,  Ltd 

H.'Kt «««;.  !■  "•"sers.        '253  Broadway,  New  York. 


Gbo.T.  Mansor.Gen'ISupt,  : 
W.  H.  Hodgins,  Secy. 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO.,  i 

MANUFACTURERS  OF 

Paranlti  Rubber  Govirad  Wiras  and  Cablaa, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 

TELEPHONE.  TBLEORAPH  AND    FiRB  ALARn  CABLES. 

Alt  Wires  are  tesM  at  Factory.  JONE8BOBO.  IND.  | 


National 

India 
Rubber  Co.'s 

RUBBER  COVERED 
'VA/^IRES     .AND     ^A.BI-KS. 

OFFICE  AND  FACTORY:  BRISTOL.  R.  I. 

CRESCENT  RUBBER  INSULATED 
WIRES  AND  CABLES 

-     -  National  Code  standard. 

CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

Bs'barclay'streeT.  ""^i"  "•'''^i  a""'  Factory,  TRENTON,  H.  J. 

Standard  Underground  Gable  Go. 


322  The  Rookery,       Weatinghouse  Bldg., 
Chicago.  Pittsburg. 

Mills  Bldg..  San  Francisco. 


56  Liberty  St.,         1225  Betz  Bldg.. 
New  York  City.       Philadelphia.    Pa 
101  Milk  St..  Boston. 


■/*""*'■%••, 
d^'^, 


ElecfricGables,CondulfSfWiresand  Accessories. 

Al«o  Rleh  Grade  Rubber  Covered  Wires  and  Cables. 

The  Bossert  Electric  Gonstruction  Go. 

MANUFACTURERS  OF 

STEEL  OUTLET  ANI»  JUNCTION  BOXES, 
SWITCHBOARDS,   PABTEL    BOARDS,   SWITCHES,    ETC. 

VJTI^il^,     r4E\A^     '>rOI3kC. 


t-'HAP.  I..  Brown. 


F..  E.  Leasure. 


BROWN  &  LEASURE, 
Electrical  Contractors, 

312  Fisher  Building, 

Teleptione  Harrison  3698.  CHICAGO 


Segerdahl 
Palenl. 


Bug-Proof  Bell. 

dSmplB,   O-in      Enarneled^^Sc. 

By  mail,  prepaid.    Made   in  ?Izes 

2  to  8-inch.  Dealers  seud  for  prices. 

We  atso  make  Inventors*  Models  and 

Sp«ctal  Electrical  Devices. 

Write  us  for  prices. 

SPIES   ELECTRIC  CO., 

87-89  W.  Van  Buren  Street,  Chicago.  III. 


BARE    AND    INSULATED 

ELECTRICAL  WIRES 

OF  EVERY  OESCHIPTION. 
CROWN  RAIL  BONOS. 

AmeriGan  Steel  &Wire  Co. 

CHICAGO.  NEW  YORK.         WORCESTER.         DENVER.  SAN  FRANCISCO. 


2.000  IN  USE. 

>oUr  I 


Blpolsr  ULd  Multipolar  Hoton 
trozaH to  CO  hontepowar.  Dru* 
mo«ft«mlOUeht«to10QL  W*mU 
or  r«nt.    Oo«d  (iroflta  for  Kgenti. 


ilOUehtotolOQL    W*mU 
Ooed  proflta  for  Kgenti. 
Tfee  Hobtrt  ElecMff  .Co.,TnT.Ofcte. 


^*^  ^  jt.-^.  J.  -^  j^  ^  —  -^ 

PBOENIX  GLASS  CO.I 

MANUFACTURERS  OF 

GAS  AND  ELECTRIC 
GLOBES,SflADES,Etc. 

setw  rop  a  copv  or  our  new  and 

LATEST    OTaLOOUe. 

Pittsbnrgli.    NewYori.    SMcago. ' ; 


IMITATED  BY  MANY 

ONLY  THE  BEST  GOODS  ARE  IMITATED. 

LOOK  AT  THE  LONG  LIST  OF  OUR  IMITATORS  AND 
DECIDE  FOR  YOURSELF. 


EQUALED  BY  NONE  ^"" 

OUR     MOTTO.       THE     RECOLLECTION     OF    QUALITY    t!^^ 
REMAINS  LONO  AFTER  THE  PRICE  IS  FORCOTTEN.  ^^^B 

ERICSSON  TELEPHONE  CO.,  296  Broadway,  Nsw  York,  ^jj^ 


IDEAL    FIRE    PROTECTION    FOR    ALL 
ELECTRICAL    APPARATUS. 

Higliest  Awards  at  National  Export,  Central  Canadian, 
Pan-American  and  Charleston  Expositions. 

MONARCH    FIRE    APPLIANCE    CO., 
247-249  Pearl  St.,  New  Yorl<  City. 


lyESTHN  ElEoMcal  iDgtamenl!  Co., 


Waverly  Park,  NEWARK,  N.  J. 


Hkisited  Bill 


Tfaeee  kostnuueota  are 
tMfind  Qpoa  the  sane  peu- 
'  aral  priadple  and  are  jast 
■Baceorate  aa  oar  re^lar 
Stuidard  Portatile  Direct 
Onrrent  Toltmetera  and 
Ammeterv,  bat  are  macb 
laiK^r,  and  the  worklo^ 
parts  are  incloeed  in  a 
neatty  designed .  dost-proof 
caet-lron  case  vhtcb.  e^ect- 
iTelf  ehields  the  iostni- 
mentafrom  disturbing  ta- 
fluencea  of  external  mMg- 
netio  ftelda. 

BeEt.IS.— European  Weston  Eleo 
trii-»l  I,;*tnimeot  Co^  Eitterstra«B« 


Weston  Standard  lUumlnated 

DlaJ  Potential  Indicator. 

Style  B.        "Flush  Type." 

ilention  the  Westfbs  ELEc?F.r;;iA.c  when  writing  for  catalogues. 


WsstoB  Stasikrd  ; 

Portable  Direct  Blading  i 
Voltmeters  and  Millivolt-  ; 
meters.  Ammetetaand  SlJl-  t 
emmetera.  Wattmeters  [ 
andVoftmeters,  forAlter' 
natlog  and  Direct  Current 
Clrcniia. 

Onr  portable  lostnuAenta  } 
ace  recognized  asstaodarda  . 
throtu[hont  the  civilized  ' 
world. 

Oar  Semi-Portable  L«-  i 
boratory    Standard   Volt- 
meters and  Aouneters  are 
still  better. 

TbR7  are  the  most  relia- 
ble, obaolnte  standard!  tor 
Laboratory  uae. 


LONfON'.— Elliott  Broi.,  No.  101 
SC  >[RrtlnH  Lane. 


WE   CAN    PLEASE   YOU 

IN  THE  LINE  OF 

ELECTRICAL 
GLASSWARE 

AND  ARE  PREPARED  TO  FURNISH  YOU  WITH 

CLOSES  OR  SHADES  FOR  ALL 

TYPES  OF  LAMPS. 


OPEN  AND  ENCLOSED, 

OUTER  AND  INNER  ARC 

GLOBES  AND  SHADES. 


WRITE    FOR    CATALOGUE. 


CENTURY  GLASS  CO,,  beluibe.ohio. 


m\- 


WEST; 


i.liCTRlCIAN 


THE  BUNHEIL  TELEGRAPHIC  D  ELECTRICAL  CO. 

E  10  120  BEEKMAN  STREET,  NEW  YORK. 


TELEGRAPH,  TELEPHONE,  RAILWAY 
AND   ELECTRICAL   SUPPLIES. 


FACTORIES: 
NEW    YORK    CITY 

AND 
MILFORD,  CONN. 


District  Messenger  Call, Polloe,Patrol, 
Watchman's,  Burglar  and  Fire  Alarm 
Boxes  and  Equipment 


TRY  OUR 

BEEKMAN  DRY  BATTERY, 
BEEKMAN  IRON   BOX   BELL, 
BEEKMAN  ANNUNCIATOR  WIRE, 
BEEKMAN  TELEPHONES. 

UNEQUALED  IN  QUALITY 
OR   PRICE, 


OUR     GOODS 
ARE   GUARANTEED. 

CATALOGUE  OR  LEARNERS' 
MANUAL  FREE  ON  RECEIPT 
OF    POSTAGES. 


BEEKMAN  ELECTRO-MECHANICAL  COMBINATION  SET. 


THE  BEEKMAN  MEDICAL  BATTERY. 


STANDARD  MAIN  LINE  RELAY. 


No.  5  FIRE  ALARM  BOX. 


G.  I.  CO. 


6.. I.  Type  B,  6,00l)-Volt,  300-Anipcre, 

HlfiH    TENSION    OIL    SWITCH, 

Write  for  Bulletin  No.  S3. 

General  Incandescent  Arc  LightCo. 

-"'  G.  I.  •^'- 


NEW  YORK,    N.  Y 


CHICAGO. 
CLEVELAND. 


ST.  LOUIS. 
CINCINNATI. 


MULTIPLE    VOLTAGE    OPERATION 


Crocker=Wheeler  System 

ASSURES  THE  MIOHEST 

MACHINE   SHOP   ECONOMY. 


The  system  is 
simple  and  prac- 
tical. 


Completed-  .  iil- 
st^llations  have 
proven  highly  sat- 
isfactory. 


These    facts    { 
should    invite     the 
investigation    of 
users    of    machine 
tools. 


SALES  OFFICES   IN  ALL  LARUd  C.TIES. 


ftiAjN  oFiyce 

ANU  M'ORKS: 


AMPERE,    N.  J. 
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TheElectric  Storage  BatteryGo. 


>e:i-phia,  pa. 

The  ''Cbloribe    HCCUmulatOr''   ^*"*    f^^"^*'^'    stations,    ElectHc    Railways, 
VI.UIULHJC    >e^icv^umuiaiut       isolated  Ligltting  ana  Power  stations.  Fire 

Alarm  and  Telegraph  Service,   Train  Lighting,  Laboratory,  Etc-,  Etc. 
The  **lEiibe   HCCUmUlatOr  '   l^or  Electnc  vehicles. 

SALES  OFI  ICES:  PRICE  USTS  AND  DESCRIPTIVE  BULLETIMS  FORWARDED    UPON  REQUEST.  Havana    Ciba 

Philadelphia,  New  Yohk.         Kostos,  Chicago.  BALxraoEE,  St.  Louis.  .San  Fkaxcisco,  Cleveland.  Ueti-.oit.  F.  G.  Ghe'ewood.  Mgh- 

Alle.L'heny  Ave.  .v  19th  St.  100  Bioadway.  00  State  St.  Marquettt  lildg.  Equitable  Uldg.  Wainwiight  Bldg.    Nevada  Block.    New  England  Bkig.  Michigan  Electric  Co.     34  Empedrado  Street. 


A  DAY  AND  NIGHT  SIGN 


A  novelty  in  sign  construction. 
Bear  in  mind  that 

FEDERAL 
ELECT  R.IC 

^  f  1^  IV  ^  ^''^  equally  at- 
^-"^-■A^^J  tractive  at  night 
and  in    daytime — a  strong  argument. 


S*2/%0  f*E*^  YEAR 

^^^''^^^    income  per  kilowatt 


lFEDCn*L     CLECTR 


MPANY  PATENTS. J 


net 
per  kilowatt  of 
station  investment  is  averaged  from 
300  of  these  signs  in  service  in  Chicago. 
Write  for  Bulletin  No.  50;  large  size 
halftone  engraving  of  this  sign  on  fine 
enameled  paper  sent  free. 

Federal   Electric  Co. 


84   Market  Street.   CHICAGO,   ILL. 


^iiiiumtititmiiiiiiiiiitmiiiniinitiiitiinimniiiiiiiiintniimtiui  uiuiiiuuuuuiiuit! 


I  The  Metropolitan  Aerial  Gable  Clip 

I  "SEE  THAT  LOOP  " 

over  the  supporting  strand? 
It  cannot  become  unfastened. 
Safer  and  more  durable  than 
any  other  clip. 

Used  exclusively  for  hang- 
ing telephone  cables  in  New 
York  City  and  environs. 

iUanilfactiired  by 

YONKERS  SPECIALTY  CO.,        i 

I  rB!'rsf^NTS!,?c".;ic^^^^^^^^^^^  Yonkers,  N.  y.  | 

annnmmnnnnnnTinnrommnmTmnnnmmnnTTnnnTmTmTmm  mnnimmme 


RHEOSTATS 

AND 

ELECTRIC    CONTROLLINC    DEVICES 

OF    EVERY    DESCRIPTION. 

THE  CUTLER-HAMMER  MFG.  GO. 


AGENTS : 

STURTEVANT  ENGINEERING  CO..  LONDON.  ENG. 
KILBOURNE  &  CLARK  CO..  SEATTLE,  WASH. 


MAIN  OFFICES. AND  FACTORY:  BRANCH  OFFICES: 

MILWAUKEE.  NEW  YORK-CHICAGO. 


An  INCANDESCENT  LAMP  represents  a  large  Investment  of  capital,  Ingenuity  and  skilled  workmanship,  It  is  sold  at  a  price  10  low  as  to  necessitate  eternal 
vigilance  In  cutting  costs  to  a  minlmim.  A  successful  lamp  maiuficturer  can  not  afford  to  experiment  witli  poor  materials.  Tills  explains  ilie  popularity  of 


408  N.  J.  R.  R.  Ave, 


.  NEWARK,  N. 


J. 


120  LIBERTY  ST.,  NEW  YORK. 


IIMUIVI 


We  Buy  and 

Refine 
Platinum 
Scrap  also. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Fof    01^ssl£ied    Iuc3leac:    of    .^d-v^eirtxsenriexi.ts    See    f*^g;e    O. 


Acme  Pay  station  Co — 

Adams-Eagnall  Electric  Co..— 

Akron  Smoking  Pipe  Co — 

Allis-Chalmers  Co 22,23 

American  Battery  Co — 

Amer.  Electrical  Heater  Co..— 

Amer.  El.  Telephone  Co 21 

American  Electrical  Works..  17 
American  Interior  Con.  Co...  9 
Amer.  Steel  &.  Wire  Company  1 
Anderson  &  Sons,  W.  H 27 

Eadl  A  Co.,  F.  B 16 

Baker  &  Company 3 

Eamelt  Company,  G.  &.  H — 32 

Barron  &  Co.,  James  S 16 

Bayley  &.  Sous  Co.,  W 29 

Beardslee  Chandelier  M  fg.Co.  16 

Eeidler  it  Co  ,  Francis 26 

Berthold  <k  Jennings 27 

Besly  &.  Co.,  Charles  H 32 

Bossert  El.  Construction  Co..  1 

Brown  &  Leasure 1 

Buffalo  Forge  Co 32 

Bullock  Electric  Mfg.  Co 17 

Bunnell  Telegraph.  A  Elec.  Co.  2 

Carney  Brothers  Company.  ..27 

Central  Electric  Co 5 

Central  Manufacturing  Co..  .— 
Central  Telephone  &  El.  Co.  .— 

Centxiry  Glass  Co I 

Chase-Shawmut  Company...  5 

Chicago  Sl  Alton  Railroad 25 

CAN.  W.R.R 29 

Chicago  Edison  Company. 4,  18 
Chic.  Fuse  Wire  &  Mfg.  Co. .  .— 


Chicago  Insulated  Wire  Co..— 
Chicago  Lumber  &  Coal  Co . .  26 

C.  M.  &St.  P.  R.  R 29 

Chicago  Pay  Station  Co 19 

Coit,  Henry  A 20 

Colorado  Lamp  Co.,  The — 

Columbia  Telephone  Mfg.Co.lS 
Continental  Tel.  Const.  Co..  20 
Continuous  Rail  Joint  Com- 
pany of  America 17 

Crescent  Ins.  Wire  &  Cbl.  Co.  1 
Crocker- Wheeler  Company  .  2 

Crolius  &  Son,  E.  K l 

Cutler-Hammer  Mfg.  Co 3 

Cutter  Elec.  &  Mfg.Company— 

D.  &  W.  Fuse  Company — 

Dearborn  Drug  &.  Chem.  Co. .  15 
Diamond  Meter  Company  ...— 

Dicke  Tool  Company ,26 

Diehl  Manufacturing  Co 19 

Dixon  Crucible  Co,,  Joseph.. 29 
Duluth  Stoker  Co 24 

Eclipse  Pulley  Covering  Co..  16 
Edison  Decorative  &  Minia- 
ture Lamp  Department. 15,  J6 

Edison  Mfg.Company 19 

Edwards  &  Company 20 

Electrical  Engineer  Institute. — 
Electric  Appliance  Company.16 
Electric  Storage  Battery  Co..  3 
Electrician  Pub.  Company... 30 
Ericsson  Telephone  Company  1 
Eureka  Electric  Company 21 

Federal  Electric  Company...  3 
Flora,  E.  E 17 


"For  Sale"  Advertisements.. 18 
Ft.  Wayne  Elec.  Works.,  Inc.3) 

Fowler,  John  H 27 

Franklin  Eng.  &  Elec.  Co....— 
Fulmer  Lumber  Co.,  D.  M.  ...27 

General  Electric  Company ...  4 
General     Incandescent     Arc 

Light  Company 2 

Generallncand.  Lamp  Co 1 

Glass  Wool  Mfg.  Company..  .— 

Goodrich  Line 25 

Gordon  Battery  Co 14 

Great    Western    Smelting   & 

Refining  Company... 18 

Gregory  Electric  Company  ..18 
Hartford   Steam    Boiler    In- 
spection &  Insurance  Co. .  .25 
Hazard  Manufacturing  Co..  ..32 
Hobart  Elec.  Mfg.  Company..  1 

Hoffman,  G.  W 18 

Holcomb-Lobb  Co 27 

Holmes  Fibre- Graph.  Co 21 

Hopkins  &  Co.,  A.  P 27 

Huebel  Company,  C.J 27 

Humphrey,  Henry  H 17 

niinois  Electric  Specialty  Co.  16 

Illinois  Maintenance  Co 18 

Incandescent  Electric  Light 

Manipulator  Company — 

Indiana  Kuh.  &  Ins.  W.  Co. ..  1 
India  Rubber  &  Gutta  Percha 

Insulating  Company 21 

Internal '1  Corres.  Schools 25 

International  Tel. Mfg.  Co.  ..12 

Jeffrey  Manufacturing  Co 29 


Johnston,  Thomas  J 17 

Kartavert  Manufacturing  Co.32 
Kellogg  Switchboard  &  Sup- 
ply Company 12, 16,  27 

Klein  &  Son,  Mathias.'. 37 

Kokomo  Tel.  &  EI.  M.  Co.... 20 

Leather  Preserv.  M.  Corp — 

Leavitt,  R.  H 26 

Leffel  &  Co.,  James 20 

Lindsley  Brothers  Company„27 

Lowell  Model  Co 20 

Machado  &  Roller — 

Maltby  Lumber  Company..  .27 
Manhattan  Elec.  Supply  Co. .19 

Matthews  &  Bros.,  W.  N 17 

McLennan  &  Company,  K 16 

Mel:->politauTel.  &  El  Co. ..21 

Mica  Insulator  Company — 

Minnesota  Electric  Co 7 

Miscellaneous  Advs 18 

Moloney  Electric  Company..— 

Monarch  Fire  Appl.  Co 1 

Monon  Railroad — 

Moon  Mfg.  Co.,  The 21 

Morse  Cedar  Company 27 

Mott  &  Company.  J.  E 16 

Munsell  &  Co.,  Eugene 16 

Murdock  A  Co.,  Wm.  J 5 

Xational  India  Rubber  Co.. ..  i 

NaugleTieCo.,  E.  E 26 

New  York  Ins.  Wire  Co .15 

Norton  Tool  Company,  The.  .21 

Okonite  Company,  The 1,8 

Paragon  Fan  &.  Motor  Co — 

Parsellfi:  Weed 16 


Pass  &.  Seymour 7 

Perrizo  &Sons 27 

Phillips,  Eugene  F 17 

Phillips  Insulated  Wire  Co. .17 
Phoenix  Glass  Company. ......  1 

Phosphor-Bronze  S.  Co 29 

Pignolet,  L.  M 16 

Pittsburg  &  L.  S.  Iron  Co 27 

Porter  Cedar  Company 27 

Pratt  Institute — 

Reislnger,  Hugo 7 

Reliance  Electric  Company.. 25 
Reynolds  Electric  Company.  6 

R.  I.  Teleph.  &  Elec.  Co 32 

Roche,  Wm 4 

Roehling's  Sons  Co.,  J.  A 32 

Rose  Electric  Company 18 

Rose  Polytechnic  Institute...— 
St.  Louis  Elec.  Supply  Co  .    32 

Sargent  &  Luudy — — 

Sawyer-Man  Elec.  Company.— 
Schoonmaker  Co.,  A.  G    ...  .18 

Schott.  W.  H 17 

Schureman  &  Hayden 18 

Shelby  Electric  Company — 

Signaloid  Chemical  Works..  .— 
Simples  Electrical  Co..The. 1,16 

Smith  Co.,  S.  Morgan 20 

Spencer  Electrical  Co 25 

Spies  Electric  Company 1 

Sprague  Electric  Company...  16 
Standard  Electric  Company  ..19 

Standard  Pole  A  Tie  Co 27 

Standard  Underg.  Cable  Co..  1 

Standard  Varnish  Works 6 

Stanley  Instrument  Co 15 


Sterling  &  Son,  W.  C 27 

Sterling  Electric  Company,, .20 
Sterling  Varnish  Co.,  The....20 
Stilwell-Bierce  &  Smith-Vaile 

Company 35 

Stow  Mfg.  Company — 

Streeter,  A.  L 17 

Stromberg-Carlson  Tel.  Mfg. 

Company 10 

Sturtevant  Company,  B.  F...32 
Swedish- American  Tel.  Co,.  .11 

Torrey  Cedar  Company 27 

Triumph  Electric  Co 6 

Valentine-Clark  Co.,  The. ...27 
Varley  Duplex  Magnet  Co. . .  — 

Viaduct  Co 25. 

Vindex  Electric  Company....  1 

Vomacka  A  Mazenek 

Vulcanized  Fiber  Company .  32 

Wagner  Electric  Mfg.  Co 17 

Walsh's  Sons  A  Company ig 

West  Shore  Route — 

Western  Electric  Company...  7 

Western  El.  Supply  Co — 

Westinghouse      Electric     A 

Manufacturing  Company  .  30 
Weston  Electrical  Inst.  Co...  1 
Whitehead  Company,  W.  W..18 

Wickes  Bros is 

Wlllyoung,  ElmerG — 

Wisconsin  Central  R.  R 29 

Wittenberg  Cedar  Co 2ft 

Worcester  Company,  C.  H....27 
Worcester  Polytechnic  Inst.ie 

Yonkers  Specialty  Co 3 
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ALWAYS 

IN 
STOCK. 


MANUFACTURED  BY 


Motors, 
Switches, 
Arc  Lamps, 
Circuit  Breakers,  Etc.,  Etc. 

CHICAGO  EDISON  COMPANY,  139  Adams  Street, CHICAGO. 


■  Co. 


♦♦♦♦**«kSk8«S^^hS><S><S><SxS><ShS«J«S>«kS>^*<S«8h$kS><8kSkS><ShS^S«S~^ 


The  general  Electric  Company 


THOMSON     RECORDING     WATTMETERS. 

For  all  Classes  of  Service 
and  of  all  Capacities 

FROM    3    AIVIPERES    TO   -30,000    AMPERES. 


GENERAL  ELECTRIC  COMPANY,  Schenectady,  N.  Y. 


Chicago  Office,  Monadnock  Building. 


Sales  Offices  in  all  Large  Cities. 


♦♦«*<^^<Sk^«kS.^.<^^^^«SkS><8hSk8>^><S><8kS>^><S^<^^^><j><S><S><S>^^^ 


New  Standard  Specialties, 


TRADE  MARK 


DRY  CELL. 


If  kept  out  of  the  sun,  In  a  cool  dry  place,  ibis  cell 
will  not  run  down  on  the  sbelf  In  two  years,  and  at 
the  end  of  that  time  will  be  as  good  as  other  makes 
fresh  from  the  factory.  To  maintain  Its  superiority 
to  all  others,  no  expense  Is  spared  and  only  the  best 
materials  and  chemicals  are  used  In  Its  manufacture. 

This  cell  will  save  the  consumer  money,  because 
a  fewer  number  will  perform  a  given  amount  of  work 
four  times  as  long  as  any  other  cell  of  equal  size. 


ELECTROMOTIVEIFORCE,  1.52  VOLTS. 
CURRENT,      -     14  TO  18  AIVIPERES. 


CATALOGUE    FOR    THE    ASKING. 


:NEm.:;smNflARD: 


ELECTRIC  FLASHLianT  No.  I. 


A     RELIABLE    LIGHT    AT    ALL    TIMES. 

Patents  Applied  for  In  V.  S.,  France  and  England. 


SEND    FOR    CIRCULAR    ANDIPRICES. 


WILLIA 

No.  40  VESEY  STREET,  NEW  YORK  piTY. 


ROCHE, 
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ELECTRIC  FANS 


Desk,  Bracket 
And  Ceiling 

Styles 

for  all 

Currents  and 

Voltages. 

SEND    FOR 


) 


Diehl,  G.  E., 

Westinghouse, 

Tuerk,  Battery 
Fan  Outfits, 

Ventilating  Fans 
and  Special  Fans. 

CATALOGUE 


264=266=268=270  Fifth  Avenue, 
CHICAGO. 


^D5i0i»^^^^^l> 


Itoiiflynj  f\n\(ymmi. 


TABLE  TO  ANY  5IZ[  CABLL^ 

-.vo;-»,  MAC 

iHNUf  ACVIJ; 


WITHOUT  AN   EQUAL 


Patented  August  14,  1800. 


MURDOCH'S 


"SOLID 


ff 


RECEIVER. 


WESTERN    ELECTRICIAN 


Ji-Sfe"'^8?-i962 


Central  Stations 
Electrical  SupplyHouses 
:  ElecUlcal  Goniractors. 


The  ZIEGLER  Requires  No  Motor: 
Runs  Itself. 


Ill)   1  or   WANT  TO   IN<  ItEAME  THE    IIEMANK  FOK  ClItltENT, 
EI.ECTKU    Sl!l'»M,IES  AND  CONSTRUCTION   WOHK? 


This   can   be  done  by  en- 
couraging the  use  of  our 


ELECTRIC  SIGN  FLASHERS 


in    your 
locality. 


\Vf  li»\e  11  propMsHlon  that  your  rustonHTM  will  he  interestrd  in  mid  wliu'Ii 
w(ll  i>ri>vH  wry  pr«IUiiIiI<*  to  .vou.  WHITK  NOW  for  dest-riptive  puiiiplilet  ontt 
di'tiiilt.     !Ml-hs«'  I>«-  ciircliil  to  ati«lrfi*M 

REYNOLDS  ELECTRIC  CO.  (Inc.).  221  Fifth  Ave,  CHICAGO. 


TRUJIVIfPM 

SMALL  GENERATING  SETS  FOR 

MARINE  WORK  OR  SMALL 

ISOLATED  PLANTS. 

WE  MANUFACTURE 

GENERATORS  and  MOTORS 

OF   ALL  KINDS  AND  FOR  ALL  PURPOSES. 

TRIUMPH  ELECTRIC  CO., 


'WE" 


CINCINNATI,  O. 


J 


FOR    HIGH    GRADE 


ilMSULATINC  VARNISHES 

ADDRESS 

Standard  Varnish  Works 

CHICAGO  ,NEW  YORK      '^  London 


Adjnstera,  Inr,  Lamps. 

Inc.  El.  Li.  Manlpulaior  Co. 

Anchors  (Tel.  A  T*l.) 
Matthews  A  Uro.,  W.  >. 

Annnnclators. 

Central  Electric  Co. 
Kdward--^  A  Company. 
Electric  Appliance  Co. 
Western  Electric  Co. 
Western  Elec.  Supplj-  Co. 

Babbitt     Metal     and 

Gr.  Western  Sro.  and  Refg.  Co. 
Batteries  and  Jars. 

Bunnell  Telegraph  &Elec.Co. 

Central  Electric  Co. 

Edison  Mfs.  Co. 

Edwards  A.  CompanT. 

Electric  APpHance  Co. 

Gordon  ISiHtery  Co. 

Roche.  Wm. 

Western  Electric  Co. 

Western  Elec.  Supply  Co, 
Bells,  Bnzzers,  Rtc. 

Bunnell  Teleyrap.  A  Elec.  Co. 

Central  Electric  Co. 

Edwards  A  Company. 

Electric  Appliance  Co. 

Spies  Electric  Company. 

Western  Electric  Co. 

Western  Elec  Supply  Co. 
Belt  Dressing 

Eclipse  Ptilley  Coverlnfi  Co, 

Leather  Prejien-er  Mfg.  Corp. 

Beitiner.  ,,,    ^, 

Leather  Preserver  5ug.  Corp. 

Blowers. 

Sturievant  Co.,  B.  F. 

Boilers.  „.   ,,, 

Whitehead  Company,  \\  .  W  . 

Books.  Klcctrical. 

Electrician  Publishing  Co, 

Brushes. 

Central  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
Holmt-s  Fibre-Graphite  Co. 
Western  Electric  Company. 

Cable  Clips. 

Chase-Shawmut  Company. 

Norton  Tool  Company,  The. 

Yiiiikers  Sp*'c'i:tlty  Co. 
Cables.  (See  Insulated  Wires.) 
Cables,  Klectric  (See  Insu- 

latedU'lresj  Copper,Sheet 

and  Bar. 

American  Elec.  Works. 

American  Steel  A  Wire  Co. 

Bunnell  Telegrap.  A  Elec.Co. 

Central  Electric  Co. 

General  Electric  Co. 

New  York  Ins.  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Cnderyround C.  Co. 

Western  Elec.  Supply  Co. 

Western  ElectricCompany. 
Carbons.     Points    and 

Platen. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  .\ppllance  Co. 

ReUlnger,  Mugo. 

Western  Elect.  Supply  Co. 
CastinRS. 

Smith  Co.,  S.  Morgan. 
Chains. 

Jeffrey  Mfg.  Co. 
Circnit  Breakers. 

Badt  A  Co.,  V.  H. 

Cutter  fc:iec.  A  Mfg.  Co. 

Western  ElectricCompany. 
Coal    and    Ashes     Hand- 
ling machinery. 

Jeffrey  Mfg  Co. 
Coils  and  Slaenets. 

Hiinnoll  TelL-;rap.  A  Elec  Co. 

Varley  Duplex  Magnet  Co. 

Western  Electric  Co. 
Colorinc  for  Inc.  liOmps. 

Slgnalold  Chemical  Works. 
Compound. 

Croiius  A  Son.  E.  R, 

Dearborn  Drug  A  Chem.  Wks. 
Conduit  and  Conduits. 

American  Interior  Con.  Ci>. 

Badl  &.  CO..  K.  B. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Sprague  Electric  Co. 

western  Elect.  Supply  Co. 
<:ondait  Rods, 

Barron  A  Co.,  Jas.  S. 


CLASSIFIED    INDEX   OF   ADVERTISEMENTS. 


)  Construction  A  Repairs. 

Chicago  Edison  Co. 
_Parsell  A  Weed. 
Spies  Electric  Company. 
Western  Electric  Co. 

Contractors  and  dlectrlc 
Lisht  Plants. 

Bullock  Elec.  Mfg.  Co. 
Crocker-Wheeler  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
Moti  A  Company.  J.  E. 
Sprague  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Westlnghouse  Elec.&Mfg.Co. 

Correspondence  tSchools. 

Electrical  Engineer  Inst. 
Int.  CorresDond.  Schools. 

Cross-Arm  Braces,  Etc. 

Anderson  &  Sons,  W.  H. 

Cross-Arms,     Pins     and 

Brackets. 

Berlhold  A  Jennings. 
Central  Electric  Co. 
Central  Manufacturing  Co. 
Leaviti.  R.  H. 
Standard  Pole  A  Tie  Co. 
Western  PUect.  Supply  Co. 
Western  Electric  (Ilompany. 

Cnt-Onts  and  t$ivitches. 

Uossert  Elec.  Const.  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Pass  A  Seymour. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  &  MCg.  Co. 

Cuts. 

Franklin  Eng.  &  Electro.  Co. 

Dynamos  and  motors. 

liLillock  Elec.  Mfg.  Co. 
Central  Electric  Co. 
Crocker-Wheeler  C'.. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Gregory  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
Parsell  A  Weed. 
Reliance  Electric  Company. 
Schureman  A  Hayden. 
Sprague  Electric  Co. 
Stiirtevant  Co..  B.  F. 
Triumph  Electric  Co. 
Wngner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Electric  Heatins  Appl. 

American  Elec.  Heater  Co. 
simplex  Electrical  Co. 

Electric  Railivays. 

Crocker-Wheeler  Company. 
General  Electric  Co, 
Sprague  Electric  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Electric  Si^ns. 

Federal  Electric  Comjjany. 

Electrical  and    mechan- 
ical Eneiiieers. 

Badt  &  Co..  P.  B. 
Brown  A  Lcasurc. 
Flora.  E.  a. 
Humphrey,  Henry  H. 
Mutt  A  Comjiany.  J.  E. 
Sargent  &  Lundy. 
Schott,  W.  H. 

Electrical  Instruments. 

Badt  A  Co..  F.  B. 
Bunnell  Telegrap.  A  Elec.Co. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Illinois  ElectrlcSpeclalty  Co. 
Machado  A  Roller. 
Pignolel,  L.  M. 
Stanley  Instrument  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 
Weston  Electrical  Inst.  Co. 
Wtllyoung,  Elmer  Q. 


Electro-Platins    mach'y. 

Besly  .t  Co.,  Chas.  H. 
Crocker- Wheeler  Company. 
General  Electric  Co. 

Elevators-Con  vej'ors. 

Jeffrey  Mfg.  Co. 
Engines,  G&s. 

Lowell  Model  Co. 
Parsell  A  Weed. 

Engines.  S^team. 

Aliis-Chalmers  Co. 
Bavley  A  Sons  Co.,  W. 
BiiiValo  Forge  Co. 
Sturtevant  Co..  B.  F. 
Whitehead  (Company,  W.  W. 

Fan  Outfits. 

Central  Electric  Co. 
C^rocker-Wheeler  Company. 
Diehl  Manufacturing  Co. 
Edison  Mfg.  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
St.  Louis  Elec.  Supply  Co. 
Sprague  Electric  Co. 
Sirei-ter.  A.  L. 
Sturtevant  Co.,  B.  F. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  &  Mfg,  Co. 

Fibre. 

Kartavert  Mfg.  Co. 
Vulcanized  Fibre  Co. 

Files. 

Barnett  Co..  G.  A  H. 

Fire  Alarm  Equipments. 

Bunnell  Tclcgrait.  A  Elec.Co. 

Fire  Extinguishers. 

Monarch  Fire  Appliance  Co. 

Fixtures.  Cias  and  Elec. 

beardslee  Chandelier  Mfg.Co 

Flashers. 

Reynolds  Electric  Company. 
Flexible  If^hafts. 

Slow  Mfg.  Co. 
Forges. 

ButTa.o  Forge  Co. 

Sturtevant  Co..  B.  F. 
Fuses  and  Fuse  AVire. 

Central  Electric  Co. 

Chicago  Fuse  WlreA  Mfg.Co. 

D.  A  W.  Fuse  Company. 

Electric  Appliance  Co. 

Vomacka  &  Mazanek. 

Western  Elect.  Supply  Co. 

Western  Electric  Company. 

Oears. 

Besly  A  Co.,  Chas.  H. 
General  Elec.  t^uppHes. 

Bunnell  Telegraph. AElec.Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

St,  Louis  Elec.  Supply  Co. 

Standard  ElectricCompany. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Olass  AVool. 

Glass  Wool  M  fg.  Company. 
G  lobes     and     Electrical 

^nlassvi'are. 

Century  Glass  Co. 

Phoenix  Glass  Co. 

Western  Elect.  Supply  Co. 

Graphite  Specialties. 

Bosly  A  Co.,  Chas.  H. 
Dixon  Crucible  Co.,  Jos. 
Holmes  Fibre-Graphite  Co. 

Heating     and    Ventilat- 
ing Apparatus. 

Sturtevant  Co.,  B.  F. 
Holders,  Inc.  Lamps. 

Incandesent     lOlectric    Light 
Manljiulalor  Co. 
Inspection  &  Insurance. 

Hartford    Steam    Boiler    In- 
spection A  Insurance  Co. 
Institutes. 

Pratt  Insiliutc. 

Rose  Polytechnic  Institute. 

Worcester  Polytechnic  Inst. 
Insulators  and  Insulat- 
ing materials. 

Akron  Smoking  Pipe  Co. 

Bunnell  Telegrap.  A  Elec.  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electrical  Appliance  Co. 

General  Inc.  Arc  Light  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 


Kartavert  Mfg.  Co. 
Mica  Insulator  Co. 
MunsellACo,,  Eugene. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
Okonite  Co.,  The. 
Phillips  Insulated  Wire  Co. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Standard  Varnish  Works. 
Sterling  Varnish  Co. 
Vulcanized  Fibre  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
AVestinghouse  EL  &  Mfg.  Co. 

Insulated  Wires  and  Ca- 
bles—magnet AVires. 

American  Electrical   Works. 
American  Steel  A  Wire  Co. 
Bunnell  Telegrap.  &  Elec.Co. 
Central  Klectric  Co. 
Chicago  Insulated  Wire  Co. 
Crescent  Ins.  Wire  ACbl.Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Hazard  Manufacturing  Co. 
Indiana  Rub.  A  Ins.  WireCo. 
India  Rubber  A  Gutta  Percha 

Insulating  Co. 
Kellogg  Switch.  A  Sup.  Co. 
National  India  Rubber  Co. 
New  York  Insulated  WireCo. 
Okonite  Co.,  The. 
Phillips,  Eugene  F. 
Phillips  Insulated  Wire  Co. 
Roebling's  Sons  Co.  J.  A. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Western  Elec.  Supply  Co. 
Western  Electric  Company. 

Junction  Boxes. 

Bossert  Elect.  Const.  Co. 
General  Inc.  Arc  Light  Co. 

Lamps,  Arc. 

Adams- Hagnall  Elec.  Co. 
Central  Electric  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Lt.  Co. 
Gregory  Electric  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Lamps.  Incandescent. 

Central  Electric  Co. 
Chicago  Edison  Co. 
Colorado  Lamp  Co. 
Edison  Decorative  A  Minia- 
ture Lamp  Dept 
Electric  Appliance  Co. 
General  Electric  Co. 
General  Inc,  Arc  Light  Co. 
General  Inc.  Lamp  Co. 
Sawyer-Man  Elec.  Co. 
Shelby  Electric  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Lamps,  Inc.,  AiUnsters. 

Inc.  El.  Lt.  Manipulator  Co, 

Lamps,      Incandescent— 
Replacers  &  Cleaners. 

Inc.  El.  Lt.   Manipulator  Co. 

Lightning  Arresters. 

Ctuiral  Kieciric  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
(Jcncral  Electric  Co. 
Milinrsoi:i  Eli-c.  Cm. 
Westlnghouse  El.  A  Mfg.  Co. 

Linemen's  Climbers. 

Anderson  A  Sons,  W.  H. 
Klein  A  Son,  Mathlas. 

magnet  Wires. 

(See  Insulated  Wires.) 

mechanical  Designer. 

Flora,  E.  E. 
mcclianicul  l>raft. 

Sturtevant  Co.,  B.  F. 
meters. 

Diamond  Meter  Co. 

Ft.  Wavne  Elec,  Wks.,  Inc. 

General  Inc.  Arc  Light  Co. 
mica. 

Munsell  A  Co.,  Eugene. 

mining  Apparatus,  Elec. 

Crocker- Wbeeler  Company. 
General  Electric  Co. 
Jeffrey  Mfg.  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

motors.  (See    Dynamos    and 
Motors). 


Kippers  and  Pliers. 

Klein  ASon,  Mathlas. 

Packing. 

Besly  A  Co.,  Chas.  H. 

Patent  Attorneys. 

Johnston,  Thomas  J. 

Phosphor  Bronze. 

Besly  A  Co.,  Chas.  H. 
Phosphor  BronzeSm.Co.,Ltd. 

Platinum     Bought     and 
8old. 

Baker  &  Company. 

Gt.  West. Sm.and  Refining  Co. 

Poles  and  Ties. 

Beidler  &  Co.,  Francis. 

Berthold  A  Jennings. 

Carney  Brothers  Company. 

Chicago  Lumljcr  A  Coal  Co. 

Fowler,  John  H. 

Fulmer  Lumber  Co.,  D.  M. 

Holcomb-  Lobb  Co. 

Hopkins  A  Co.,  A.  P. 

Huebel  Company,  C.  J. 

Lindsley  Bros.  Co. 

Maltby  Lumber  Co. 

Morse  Cedar  Co. 

NaugleTieCo.,E.  E. 

Perrizo  A  Sons. 

Pitt.iburg  A  L.  S.  Iron  Co. 

Porter  Cedar  Company. 

Standard  Pole  A  Tie  Co. 

Sterling  A  Son,  W.  C. 

Torrey  Cedar  Co. 

Valentine-Clark  Co..  The. 

Wittenberg  Cedar  Co. 

Worcester  Co.,  C.  H. 
Polish  (metal). 

Hoffman,  Q.  W. 
Porcelain. 

Akron  Smoking  Pipe  Co. 
Power  Transmission 

machinery. 

Jeffrey  Mfg.  Co. 

Smith  Co.,  S.  Morgan. 

Stiiwell-Bierce  Smith- Vaile. 
Pulles'^s. 

Smith  Co.,  R.  Morgan. 

Stllwell-Blerce  Smlth-Vaile. 

Pnlley  Covering. 

Eclipse  Pulley  Covering  Co. 
Rail  Bonds. 

American  steel  &  Wire  Co. 
Badt  A  Co.,  F.  B. 

Rail  Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 

Reflners. 

Gt.West.Sm.and  Refining  Co. 

Re-AVinding- Repairs. 

Chicago  Edison  Co. 
Gregory  Electric  Co. 
III.  Elec'l  Mfg.  Co. 
Schureman  &  Hayden. 
Rheostats. 
Badt  A  Co.,  F.  B. 
Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 
Gen'l  Inc.  Arc  Lt.  Co. 
Westlnghouse  El.  A -Mfg.  Co. 

Rosettes. 

Pass  A  Seymour. 

Second-Hand  Mach'y. 

Gregory  Electric  Co. 
Matthews  A  Bro.,  W.  N. 
Rose  Electric  Company. 
Schoonmaker  Co.,  A.  G. 
Scnureman  A  Hayden. 
Waish's  Sons  A  Co. 
Whitehead  Company,  W.   W. 
Wickes  Bros. 

Speaking  Tubes. 

Central  Electric  Co. 

Edwards  A  Company. 

Electric  A-ppHanee-Go 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Speed  Indicators. 

Besly  A  Co.,  Chas.  H. 

CJueen  A  Co. 

Weston  Electrical  Inst.  Co. 
Springs. 

American  Steel  &  Wire  Co. 

Steel  Boxes. 

Bossert  Elec.  Const.  Co. 
Stokers 

Duiuth  Stoker  Co. 


Storage  Batteries. 

American  Battery  Co, 
Electric  Storage  Battery  Co. 

Tapes.  Insulating. 

American  Electrical  Works. 
American  Steel  A  Wire  (2o. 
Central  Electric  Co. 
Electric  Appliance  Co. 
New  York  Insulated  WireCo. 
Okonite  Co.,  The. 
Simplex  Electrical  Co. 
Western  Electric  CIo. 
W^estern  Elec.  Supply  Co. 

Telegraphic  Supplies. 

Bunnell  Telegraph.  A  Elec.  Co. 

Telephones,  Telephone 
material  and  Switch- 
boards. 

Acme  Pay  Station  Co. 

American  El.  Telephone  Co. 

Bunnell  Telegraph.  A  Elec.  Co. 

Central  Electric  Co. 

Central  Tele.  A  Elec.  Co. 

Chicago  Pay  Station  Co. 

Con,  Hen-y  A. 

Columbia  Telephone  Mfg.  Co. 

Continental  Tel.  Const.  Co. 

Ericsson  Telephone  Co. 

Eureka  Electric  Company. 

International  Tel.  Mig.  (5o. 

Kellogg  Switchb.  A  Sup.  Co. 

Kokomo  Tel.  A  El.  Mfg.  Co. 

Metropolitan  Tel.  A  Elec.Co. 

Moon  Mfg.  Co..  The. 

Murdock  A  Co.,  Wm.  .T. 

R.  I.  Telephone  A  Elec.  Co. 

St.  Louis  Elec.  Supply  Co. 

Spencer  Electrical  Co. 

Sterling  Electric  Co. 

Stromberg-Carlson  Tel.M,  Co. 

Swedish-American  Tel.  Co. 

A'iaduct  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Tools. 

Anderson  A  Sons,  W.  H. 

DIcke  Tool  Company. 

Klein  A  Son,  Mathlas. 

Norton  Tool  Company,  The. 
Tran  sform  ers. 

Central  Electric  Company. 

Crocker- AVheeler  Company. 

Ft.  Wayne  Elec.  Works,  Inc. 

General  Electric  Co. 

Gregory  Electric  Co. 

Moloney  Electric  Company. 

Standard  Electric  Company, 

Vindex  Electric  Company. 

Wagner  Electric  Mfg.  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 

Trucks,  Electric  Car. 

General  Electric  Co. 
Westlnghouse  El.  &  Mfg.  Co. 

Turbine  Water  Wheels 

Leffel  A  Co.,  Jas. 
Smith  Co.,  S.  Morgan. 
Stilwell  Bierce    Smith- Valle 

Varnishes. 

Standard  Varnish  Works. 
Sterling  Varnish  Co. 

Vulcanized  Fibre. 

Vulcanized  Fibre  Co. 
Wires,  Copper. 

American  Electrical   Works. 

American  Steel  A  Wire  Co, 

Central  Electric  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

National  India  Rubber  Co. 

Okonite  Co.,  The. 

Phillips  Insulated  Wire  Co. 

Roebling's  Sons  Co.,  J.  A. 

Simplex  Electrical  Co.    ' 

Standard  Underground  C.  Co. 

Westecn  ElectricCompany. 
Wire,  Bare. 

American  Steel  A  Wire  Co. 

Besly  A  Co.,  Chas,  H. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Okonite  Co.,  The. 

Phillips  Insulated  WireCo. 

Roebling's  Sons  Co.,  J.  A. 

Standard  Underground  C.  Co. 

Western  Electric  Co. 

Western  Electrical  Sup.   Co. 
X-Ray  Outfits. 

WlUyoung,  Elmer  Q. 
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The  "Electra" 
Carbons  are 

the 

recognized 

standard 

all  the 

world  over. 


There  are  no 

Carbons  better 

than  the 

"Electra" 

and 

none 

"just  as  good." 


►•♦•♦0»«'»»»»»>'»«'»>»«»»»«»«M 
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Chapman 

Lightning  Arrester 

FOR 
TELEPHONE  &.TELEGHAPH  LINES 


Minnesota.  Electric  Co., 

MINNEAPOLIS .     MINN. 

PATENT  APPLIED    FbH 


PUT 


d 
USE  THE  KIND  THAT  ARE  INDESTRUCTIBLE,  f 

t 
ELECTRIC  APPL'ANCE  CO.,  MINNESOTA  ELECTRIC  CO.,  western  electrical  supply  CO.,  ^ 


LIGHTNING    ARRESTERS 

Where  They  Belong-ON  THE  POLE  LINE. 


Put  Them  Up  and  Forget  lt=:They  Never  Sleep. 


CHICAGO,  ILL. 


MINNEAPOLIS,  MINN. 


ST.  LOUIS,  MO. 


P.  &  s. 

Porcelain 

Receptacles 


1^^ 


Made 

of  the 

Best 

Material. 


Our  New  May  1st  prices  will  interest  you. 


PASS  &  SEYMOUR,  inc. 

SOLVAY,  N.  Y. 


NEW  YORK. 

CnlCAQO. 

BOSTON. 

CINCINNATI. 

SAN  FRANCISCO. 


TYPE  "L" 

GENERATORS 


FOR 


POWER  AND  LIGHTING. 


WRITE  FORrBULLETINS  Nos.  20O3-2OO4. 

Western  Electric  Company, 

CHICAGO.        SAINT  LOUIS.        PHILADELPHIA.        NEW  YORK. 
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TELEPHONE  WIRES  AND  CABLES. 

^Jnly   those   who  use   it 
ICnow   the  real   value   of 
^jkonite   and   they 

Wever  accept  any  other  kind  of  rubber 
Insulation  knowing  that  by  following  this  rule 
TTrouble^  the  bugaboo  of  all 
^lectrical  Engineers^  is  avoided. 

USE  IT  AND  PROVE  THE  TRUTH  OF  THE  ABOVE. 


sloiv/;: 


TRADE      MARK. 


THE    STANDARD    FOR    RUBBER    INSULATION. 


■ 


THE   OKONITE  CO.,  Ltd. 

253    BROADWAY,    NEW    YORK. 

MANUFACTURERS    OF 

INSULATED  WIRES  m     GABLES,  CANDEE  PATENTED  PGTHEADS  and  WEATHER-PROOF 

WIRES,  OKONITE  and  MANSON  TAPES. 


^^A.4|«A^tJftAAMil«kA«ll 
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R^emember 

the 

MoLine. 


THE  NEW  BATTLESHIP  IS  INSTALLED  WITH 

AmericOLn 
Electro-G©Llv©cr\ized 

Goi\d\iit, 

Americ©Li\  Interior  Conduit  Co. 

Facctory,    -    WAUKEGAN,   ILL. 


lO 
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Stromberg-C©Lrlson 
Telephone  Mfg.  Co., 


CHICAGO. 


A   TYPICAL   S-C   EXCHANGE. 


Fxill  Multiple  LaLinp  Signal  CentraLl  Energy  SwitcKboa-rd. 
Installed  by  tKe  Stromberg-Carlson  Telephone  Mfg.  Co.,  a-t 
BirminghaLm,  Ala.    4,200  Svibscribers'  line  caLpatcity. 


CORRESPONDENCE    SOLICITED. 


t 


StroiTiberg  -  C^Lrlson    AppaLractvis 
^  Always  Gives  Satisfaction. 


June  28,  1902 
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Pi  WIV 


Inside  end  view  of  Receiver,  showing 
auxiliary  springs. 


NO5O 


Showing  tubular  carbon  retainer    and    mica    diaphragm,    thus 

dispensing  with  the  antiquated  manner  of  using 

rags  and  corn  plasters. 


CENTRAL 

ENERGY 

EQUIPMENT. 


Unmounted  magnet 
spools,  all  metal. 


Inside  metal  shell  of 
Receiver. 


Back  electrode  of  carbon 

mounted  on  heavy 

metal  disc. 


Front  electrode  mounted 

on  metal  disc  and 

mica  diaphragm. 


Magnet  spools  wound 
and  mounted  on 
horseshoe  magnet. 


No.   20. 


SWEDISH-AMERICAN  TELEPHONE  GO. 


CHICAGO,    ILL. 

69-75    W.    JACKSON    BOULEVARD. 


QUALITY, 

NOT 

PRICE. 


No.  77.    Open. 


'^*'^'**-^^*^--'-*--*'*--'-^'-^>'^^*^--*'^----''-*'^-*-^'"**'-^-^'"*^— *^ 


No.  77.    Closed. 
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FVTDFrNCF.  of  the  <«5lJPF.RIORlTV  of 

^  *•  V  ^  *• 

^  ^  >.  V  ^ 

WRITE 

FOR 

OUR 

NEW 

GENL. 

CATALOG. 

WRITE 

FOR 

OUR 

NEW 

GENL. 

CATALOG. 

-m^^m-^^   II      M  IS  IIS  SI  III  m 

>•  ^«  V"  ^«  ^« 

1st  District  or  Race  ExcKange.  Keystone  Telephone  Co.,  Philadelphia,  Pa.    Capacity,  7,200  Lines. 

KELLOGG    APPARATUS. 

KELLOGG    SWITCHBOARD    AND    SUPPLY    CO.. 

BRANCH  OFFICE 
F.astern  District,  Keystone  Telephone  Building,  Philadelphia,  Pa.                                                                                                      22Q    S      fiRFFN    STRFFT     CHICAfin 
Middle  District.  Electric  Building,  Cleveland,  Ohio.                                                                                                                       ^^^    *•    "KE.E.i^    O  1  RE^E^  1 ,    V^fllWAOU. 

"INTERNATIONAL" 


APPARATUS 


Embodies   in  the  construction   of  its   parts   many   new   features  of 
importance   to   the    DURABILITY   as  well  as   the   EFFICIENCY   of  a  system. 

IMPROVEMENTS  FULLY  PROTECTED 
BY  PATENTS  ALLOWED. 


RECEIVER 


Adjustable  Horseshoe  Magnet.  Adjustment 
locked  with  screwdriver.  All  metai  parts 
self-contained.    No    metal    part    exposed. 


STRONG  AND  POWERFUL. 
PRACTICALLY  INDESTRUCTIBLE. 


TRANSMITTER 


Adjustable    Carbon    Electrode 
Circuit  Independent  of  Frame. 


TALK    ANY    DISTANCE. 
LAST   A    LIFETIME. 


yri  CDIinMCC  ^^^''T'^al  energy 

I  CLCr  nUllCO    GENERATOR  CALL 


SWITCHBOARDS 


MULTIPLE 
TRUNKING 


FOR    ANY    SIZE    EXCHANGE. 


CORRESPONDENCE    SOLICITED. 


INTERNATIONAL  TELEPHONE  MANUFACTURING  GO. 

HARRISON    AND    CLINTON    STREETS,  CHICAGO,   U.  S.  A. 


June  28,  igo2 
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100-Line   "Columbia  Switchboard"  with  Self- Restoring 

Drops.    Sliowing  Pluffs  in  the  Board  and  Jacks 

on  end  of  Switching  Cords. 


ALL  EXPENSE  AHD  UNSATISFACTORY  SERVICE  DUE 
TO  THE  USE  OF  THE  UNRELIABLE  SPRING  JACK 


WIPED  OUT 


Columbia  Switchboards 
Guaranteo  This. 

Number  of  spring  jacks  necessary  to  operate  a  Columbia  Switch- 
board reduced  from  80  to  98  per  cent  of  the  number  required  to 
operate  switchboards  of  other  makes  ;  the  small  percentage  remaining 
being  placed  on  the  ends  of  switching  cords,  a  location  easy  of  access 
for  inspection  and    repairs. 

SWITCHBOARDS 

FOR 

MAGNETO,  CENTRAL  ENERGY,  LAMP 
SIGNAL  AND  MULTIPLE  SYSTEMS. 

CENTRAL  ENERGY  LAMP  SIGNAL  AND   MULTIPLE 
SWITCHBOARDS   NOW  BEING  INSTALLED. 


Waxahachie,  Tex 
Ennis,  Tex  , 
Norwalk,  Ohio, 
Frankfort,  Mich., 
Dundee,  Mich., 
Ashland,  Wis.,  . 


,  Switchboard  capacity,   1,200   lines  and  telephones 


1,200 

2,400 

250 

2CX) 

1,500 


COLUMBIA  TELEPHONES 

FOR  MAGNETO  AND  CENTRAL  ENERGY  SYSTEMS. 

Equipped  with  superior  solid  back  transmitters,  non-packing  and  practically 
indestructible. 

COLUMBIA  CONDENSERS 

Compact  and  enclosed  in  tin   case  and  guaranteed  as  to  efficiency  and  for 
250  volts.     Send  sample  order  and  confirm  our  guarantee. 

INCREASED  FACILITIES  ENABLE  US  TO  FILL  ALL  ORDERS  PROMPTLY. 
WRITE  FOR  QUOTATIONS. 

THE  COLUMBIA  TELEPHONE 
MANUFACTURING  CO., 

OTTAWA,   OHIO. 
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BY   .  . 
USING 


(ORIM 


Z     REIVI 

;OIL.ER     COIVIROiJIMD. 


MADE    TO    SUIT   THE    WATER    AS    PER    ANALYSIS. 


NEW    BOILER    COMPOUND    FEEDER.     WILL    FEED   ANY    KIND    OF    COMPOUND. 

WRITE    FOR     PARTICULARS. 


DEARBORN  DRUG  &  CHEMICAL  WORKS,  27-34  Rialto  Building,  Chicago,  III. 


WM.  H.  EDGAR.  President. 


Ortices  from  New  York  to  Honolulu. 


Telephone  Harrison  3930  and  3931. 


Edison  Telephone  Lamps 


Are  the  Standard  for  Visual  Signals. 

Their  value  has  been  verified  by  more  than  three  years  of  extended  service. 

They  are  preferred  because  of 

Certainty  of  service  of  each  individual  lamp — every  lamp  being  perfect. 

Extreme  length  of  life. 

Strong  and  durable  mechanical  construction. 

Thorough  uniformity  of  all  lamps,  insuring  certainty  of  contact  in  sockets 

and  freedom  from  misfit. 
Maximum  of  maintained  light  for  a  minimum  of  power  consumption. 

Orders  for  any  quantity  promptly  filled. 

All  lamps  supplied  closely  rated  and  carefully  selected. 


EDISON  DECORATIVE  AND  MINIATURE  LAMP  DEPT. 

General  Electric  Company, 

Harrison,  N.  J. 


«  >!  •' 


Crimshaw.  Raven  White  Core.  Raven  Black  Core. 

ALL  OUR  WIRES  pass  inspection  and  carry  the  above  TRADE-MARKS  on  our  tags.    We  also  manufacture  Crimshawand  Competition  Tapes  and  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OFFICE : 
114,  116  &  118  Liberty  St.,  New  York. 


BRANCHES:   J  „2<J,"e'spfi'n«  St. 


BOSTON : 
7  Otis  St. 


SAN  FRANCISCO: 
33  Second  St. 


DO  YOU  KNONA/ 

the  Importance  of  magnetically  floating  the 
moving  parts  of  a  meter? 

Send  for  description  and  book  full  of  good  information  "ABOUT  METERS." 


STANLEY  INSTRUMENT  COMPANY, 


General  Sales  Office,  158  Broadway,   New  York,  N.  Y. 
Paaifto  Coast  Acency,  33  New  Montgomery  St.,  San  Franciaoo,  Cat. 
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Chicago  had  about  a  mtlllon  population 
when  we  started  selling  l>nckard  lampH. 
10  day  over  two  mtlllon. 

|>ackard  lami'S  excrl  In  ylllcU-ncj* 
and  mainti-nanco  of  candle  power, 
are  smokeless  and  do  not  blacken. 

In  actual  practice  they  are  just 
enough  better  than  the  second 
be&t  lamp  ii|k>ii  the  market 
to  make  it  worth  your  while. 


ELECTRIC  APPLIANCE  COMPANY,  SELLING  PACKARD  INCAN- 
DESCENT LAMPS  AT  92  AND  94-  WEST  VAN  BUREN  STREET, 
CHICAGO. 


EDISON  MINIATURE  LAMPS 


Have  been  for  twenty  years 
The  Standard  of  the  World 

and  are  to-day  more  largely  used  than 
all  other  makes  combined. 

Serviceable,  Economical,  Reliable. 

Miniature  and  Candelabra  Sockets 

and  Receptacles . 
X-Ray   Tubes. 
De-war  Bulbs  for  Liquid  Air. 


EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

Qeneral  Electric  Compaay,  Harrisoo,  N.  J. 


INDIA  MICA 


We  import  directly  from  India  and  handle  the  output  of 
the  best  mines.  A  large  stock  constantly  on  hand  enables 
us  to  make  prompt  shipments.  ALL  OTHER  Q  UALITIE8. 
Prices  low. 

EUCENE  MUNSELL  &  COMPANY, 

NEW  YORK  AND  CHICACO. 


VOLT=AMMETERS, 

POCKET  SIZE. 

.wi^j^For  Testing  Batteries  and  Battery 
.%!iJ;«M£^ Circuits,  Locating  Faults,  Groundi, 

RELIABLE.       ACCURATK. 
Send  for  Circular. 
L.  M.  PICNOLET. 

T8-80  Cortlandt  SL. NEW  YORK.  K.  Y' 

p.  a.  8ADT.  C   M.   WILLIS- 

F.  B.  BADT  &  CO. 

CONSULTING   ENGINEERS   AND    EXPERTS, 
1604  Monadnock  Block, 

tlLCPHONC    HkNIimON  74S.  CHICAGO. 


Electric  Heating  Apparatus. 

SEN!  FOR  64-PAGE  CATALOGUE. 

"UNIT"  ENAMELED  RHEOSTATS 

The  simplex  Electrical  Co>, 

Cambrldgeport,   Mass. 
CHICAQO,    Moiuulnock    Block. 


J.E.MOTT<&,CO. 

UUNTINOTON,  IN D.— MARION,  IND. 

CONTRACTORS 

CoNSDLTntG,  Mechanical   and    Electrical 
ENGINEERS 

Ebtimates    Fuknihueii    on    All    Kinds    of 
ELECTRICAL   CONSTRUCTION. 

Electric  Railways  Built  by  us: 

For  the  Milwaukee.  Racine  A  Kenosha 
Electric  Ry.  Co.,  from  South  Milwaukee  10 
Kenosha,  24  miles. 

For  the  cblcago  A  Milwaukee  Electric  Ry. 
Co., from  Wauke^antoN  Evanston.26  miles. 

For  the  Ft.  Wayne  (Ind.>  Southwestero 
Traction  Co.,  from  Ft.  Wayoe  lo  Wabash, 
45  miles. 

We  have  been  awarded  the  contract  for  the 
construction  of  40  miles  of  railway  out  of 
Dover.  Del.,  fortbe  Uel.Gen'l  Elec.  Ry  Co. 


Gale's  Commutator 
Compound. 

The  Only  Article  That  Will  Prevent  Sparking, 
will  keep  the  Commutator  In  good  condition  and  prevent  cutting.   Absolutely  will  not  gum  the  brushes. 
SOc,  per  stick.   S5.0O  per  dozen    Send  SOc.  for  trial  stick. 

FOE  SALE  BY  ALL  SUPPLY  HOUSES  OR 

Ku.i  p||||B||    a    AA  Sole  Ilannfactnrers, 

•    nCLCnilAn    «    uUm    00».  100   WasUnKton  street.      .     OHIOAOO. 


BEARD5LEE  CHANDELIER  MFG  CO. 


K^^ 


GAS  &  ELECTRIC   FIXTURES  "«^"- TRADE. 


RESIN    SOLDER 

IN    ANY    QUANTITIES. 

WRITE   FOR    PRICES. 

KELLOGG  SWITCHBOARD  &  SUPPLY  CO.,  229  So.  Green  St. 

CHICACO. 

BRANCH  OFFICES: 
Eastern  District,  Keystone  Telephone  Building,  Philadelphia,  Pa. 
Middle  District,  Electric  Building,  Cleveland,  Ohio. 


'4Hf*4l**^MMM^^^f^l4f^f^f^^^M^f*'^MMMMf^^0^^^ 


WE    SAVE    YOU 

In  your  belting' and  journals.  WB  PV.-T  IT  IN  ON  60 
DAYS'  TRIAL.  We  Increase  the  speed  of  your  machines, 
thus  increasing  your  production  and  saving  you  money. 

THE  ECLIPSE  PULLEY  COVERING  CO., 

Phone  Central  281 E.  1508-1609  Ashland  BIk., 

CHICACO,    ILL. 


THE  WORCESTER. 
Polytechnic  INSTITUTE 

EDMUND  A.  ENGLER,  Pli.D.,LL.D.,  President. 


aboratories  in  engineering,  Electricity,  Physics,  Gen- 
eral and  Industrial  Chemistry.  Special  facilities  in  Steam 
and  Hyaraulics,  Catalogue  allowing  positions  tilled  by 
graduates   mah-kd  kkei:,    Address 

J.  K.  MARSHALL,  Registrar,  Worcester,  Mass. 


"YOU  PRESS  THE  BUTTON, 


THE  OHMMETER 

DOES  THE  REST." 

You  can  find  your  circuit  troubles  In  a  moment 
with  our  dlffct  reading  ohmmeter.  Ask  your 
supply  house  for  it,  or  write  for  information  to 

ILLINOIS  ELECTRIC  SPECIALTY  C0MP7, 

TACOMA  BUILDING,  CHICAGO. 


Bht  FRANKLIN 
Model  Shop 


Tbe  Franklin  Dynamo 

50  Watts.    10  Volts,  5  Amperes. 

;i,OflO  to  4,000  revolutions.  Sets  of  mate- 
rial, flnithed  parts,  complete  machines. 
For  amateur  construction— very  .elll- 
cient.  Will  drive  a  uental  engine.sewing 
maubine  or  small  lathe;  run  as  a  gen- 
erator, will  furnish  current  for  8i.\  fi 
candle-power  lamps.  PartsM.M.JC.tS.BO. 
Complete  »12.5I).    Write  for  circular  10. 

PARSEIil'  Hl  WeED, 

120-131  W.  31st  Street,  New  York. 


THESE 

Villard  Automatic  Wheeled  Conduit  Rods 

Are  Coupled  and  Uncoupled  with  Ease,  and  Instantly. 


They  win  noi  buckle  or  form  a  zigzag  line,  and  wiiu  ihe  wheels  friction  is 
removed,  making  them  very  light  running.  They  are  perfectly  rigid  when  pushed, 
and  become  flexible  when  pulled.  The  rods  cannot  become  uncoupled  by  any 
means  in  the  ducts,  as  tbe  rear  end  of  a  3-foot  rod  has  to  be  raised  20  inches,  or  to 
an  angle  of  45  degrees  to  uncouple  it.  One  man  can  push  with  ease  600  feet,  and 
a  hard  blow  can  be  struck  with  telling  effect  with  these  rods  without  the  slightest 
injury  to  them.  The  wheels  serve  as  duct  cleaners.  These  rods  are  sold  strictly 
00  tbeir  merits.  ^  j^,,  ^^^^^  200  (600  lect)  wril  be  sent  on  10  days' 
trial  to  any  company  contemplation  purchasing  rodi, 

JAMES  S.  BARRON  <&,  CO. 


200-206  West  Broadway. 


Sole  Agents. 


NEW  YORK. 


LUNDELL  FANS 


Superior  in 
Design  and 
Construction. 


Cooling', 

Economical, 

Safe. 


Catalogue 
No.  03304. 


SPRACUE    ELECTRIC    CO., 

GENERAL    OFFICES:  527-53 1    WEST   34th    STREET,    NEW   YORK. 
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rnANK  n.  phillpis,  pRcsrotwr. 
C.  H.  WAGENSEIL,  Treasurer. 


CUGCNE  r.  PHILLIPS. 
General  MAN*ocn. 


C.  ROWLAND  PHILLIPS,  VlCCPflKS. 
•  .  R.  RCHIHGTON.JR.,  Sec. 


AMERICAN  ELECTRICAL  WORKS, 

BAREAP  INSULATED  ELECTRICWIRE, 

ELECTRIC  LICHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MACNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  York  Store,  W.  J.  Watson,  26  Cortlandt  St. 
Cbicago  Stobe,  F.  E.  Donohoe,  82  Lake  St. 

MoHTKEAL  Branch,'  Kugene  P.  Phillips'  Electrical  Works. 

MAIN  OFFICES  AND  FACTORIES.  PHILLIPSOALE,  R.  I. 


MULTIPLE 
VOLTAGE 

SYSTEM  OF  POWER 

(patented) 


six  Ytirs  witb  Gtntral  Etectrlo  Company. 

THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  66  Broadway,   -    NEW  YORK  eiTV. 

Patent  Cutei.       PttonI  Sollcltln|. 


STREETER  SPRING 
MOTOR  FANS 

173.75-77  SOUTH  CLINTON  STREET,  CHICAGO. 

FAN    MOTORS   FOR   GENERAL   USE. 


No  Batteries. 
Place. 


No  Electric  Current.    No  Wiring.    Can  Be  Set  Any 
Wind  it  up  in  25  seconds,  runs  IH  hours. 

FIRST  COST  THE   LAST. 

No  expense  whatever  to  maintain.. 

EASY   TO    WIND. 

Standard  12-lnch  Fan,  1,000  revolutions  per  minute.    Throws  a 

cool,  refreshing  breeze  20  feet.    No  hot,  stuffy  rooms  if  you 

use  this  fan.    Children  can  handle  this  Fan 

with  perfect  safety. 

\A/^  f9  I  -r  E         P- O  F3  C^  I  F9  ^  Uf  L.>V  R  . 


Long  Distance  Phone  Central  2448. 

W.   H.  SCHOTT, 

ENGINEER  AND  CONTRACTOR, 

Specialties:  1220-21  Marquette  Building, 

Central  Station  Heating  Plants, 

"Water  Works  Steam  Plants, 

Electric  Light,  Gas  and 

Street  Railway  Plants.  C  H I C  AG  O , 


Henry  H.  Humphrey, 

Consulting,  Electrical  and 
Mechanical  Engineer. 
Central  Lighting  Stations, 
Electric  Power  Transmission. 
Suite  1305,  Chemical  Bldg.,  St.  Louis. 


SPECIAL 

MACHINERY 

DESIGNED. 


Do  you  wish  special  machinery  invented  or  your 
preeent  machinery  re-deslirned  and  made  more 
perfect— something  to  reduce  the  co-t  of  manu- 
facture—  something  to  make  one  machine  do  the 
work  of  two  or  three  or  more  you  are  now  using 
—something  you  can  patent ! 

Do  you  wish  working  drawings  of  an  electrical 
or  mechanical  device  accurately  and  scientiQcally 
made  and  on  short  noticel 

Do  you  wish  a  model  constructed  of  your  device 
b^  tn»  most  skilled  workmen  and  in  the  mosi* 
scientific  manner! 

Does  your  device  or  machinery  infringe  upon 
some  other  patent  and  would  you  like  to  have  It 
altered  or  something  different  devised  that  you  can 
feel  sure  does  not  infringe  f 

If  so,  write  me  a  letter  about  it  and  see  what  I  can 
do  for  you.  This  won't  cost  anything  and  may  do 
a  great  deal  of  good. 

E.  E.  FLORA,  Mechanical  Expert  and  Designer, 
1536  Marquette  Bldg.,  Chicago. 


CONTINUOUS  RAIL  JOINT  CO.  OF  AM. 

Generai.  Offices:    Century  Building, 

NEWARK,  N.  J. 

Over  ten  thousand  (10,000)  miles  in  use.    Received  the  highest 

award  in  Its  class  at  Paris  Exposition,  1900,  and 

Pan- American,  Buffalo,  1901. 


NATIONAL  CODE  STANDARD 

"0.  K."  Weatherproof  Wire. 
Slow-Biirning  Weatherproof 
and  Slow-Bnrning  Wire. 

Prices  and  Samples  on  Application. 

Phillips  Insulated  Wire  Co., 

OHice  and  Factory:  PAWTUCKET.  R.  L 


NONSENSE, 

WITH  SENSE 

FOR  CENTS. 


"SIMILARITY  OF  SIMPLICITY." 

Stombaugh  Cuy  Anchors. 

A  good  corkscrew. 
They're  used  by  others, 

Now  why  not  you  ? 

-STOMBAUGH. 


Watch  this  space  for  change. 


The  installation  of  the 


STOMBAUGH    CUY    ANCHORS 


is  siniplicity  itself. 
That  is  the  reason 
they  appeal  so 
strongly  to  those 
who  have  anything 
to  guy. 


Write  us  for 

Information,  Prices 

and  Catalogue. 


WJ.Mattliews&Bro, 

603  Carleton  Bldg. 
ST.  LOUIS. 


HOW  THEY  WORK. 


j^S$S£»»»»$$»»3»»»SSd  SSSSSSSSS:?:?SS:??a:?a:>335:S9SSSSi 


ANO T  H  ER 
FIRST  PRIZE. 


Our  Single  Phase  Alternating  Current  Motors 
have  again  received  striking  recognition.  The 
Charleston  Exposition  has  granted  us  two 
gold  medals  on  them — one  on  the  motor  alone 
and  another  on  the  motor  in  combination  witb 
D.  C.  generator  sets.  No  alternating  current 
central  station  desirous  of  increasing  its  day- 
load  can  afford  to  not  recognize  the  great 
advantage  of  the  single  phase  type  of  motor. 
Write  for  latest  prices  and  bulletins. 


WAGNER  ELECTRIC 
MANUFACTURING   CO,, 


S  T.    L  O  U  IS, 


U.    S.    A, 
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WAITED,    FOR   SALE    and 

similar  WASIT  COLCIIN  advertise- 
ments {jo  words  or  less),  $t.J0  an 
inserlion:  additional  words  JC  each 
PO$iITIOX  WAXTED  advertise- 
ments {JO  words  or  less).  St  00  an  in- 
sertion; additional  words  2c  each. 


POSITION      WANTED 

Its  11  prai-tlcal  electrician  of  8  years'  expt-ri- 
ence.  Caprible  oi  InsialltriK  electric  power  or 
llphtlfif;  plants,  and  all  kinds  of  elfi-trleal  ma- 
chinery- AmuUoa  lirst-chi!;!;  Inside  wlreman. 
and  umler>iand  lire  undiTwrUers'  rules,  steadv 
emplovmenl  warned.  West  or  Xorih  preferred. 
Address  ItOX  M«.  cafe  Western  Eleeirlelan.  alO 
Marquette  Uldg.,  CI)lcat:o. 


POSITION      WANTED. 

Hy  a  thoroiifblv  practical  mechanic,  electri- 
cian and  successful  Inventor.  A  pioneer  in  arc 
llKhttngand  electric  railways.  Has  experience 
Id  up-to-date  manufacturing.  Filled  res[>on- 
sible  positions  for  years.  Would  connect  with 
parties  to  manufacture  up-to-date  money-making 
specialties.  Can  furnish  best  of  references  In 
regard  to ahllltv  and  responsibility.  For  par- 
ticulars address  BOX  82.  care  Western  Elec- 
trician, .51u  Marquette  Uldg.,  Chicago. 


POSITION     WANTED. 

A  college  trained  Mechanical  and  Electrical 
Engineer  of  fourteen  years' experience  In  station 
ana  construction  work  will  be  ready  lor  a  new 
poslthm  .luly  1st.  owing  to  expiration  of  pres- 
ent contractand  change  of  management.  Owns 
a  complete  set  of  test  instruments,  and  knows 
how  to  use  them  so  as  to  produce  economies. 
Has  handled  many  types  of  bollern.  engines  and 
electrical  systems.  Any  company  having  a  large 
coal  bill  to  pay  will  do  well  lo  correspond  with 
me  Immedlaieiv.  Address  Itox  H5,  Western 
Electrician.  oHi  Marquette  lildg.,  Chicago. 


WANTED. 


Linemen  and  construction  foremen  —  good 
wages  and  work  the  vear  round.  Address  OTTO 
WKTTSTEIN.  JR.,  Telephone  Contractor.  La 
I'orte  Cliy,  Iowa. 


WANTED. 


Salesman  who  controls  profltable  incandes- 
cent and  enclosed  arc-lamp  trade  among  cen- 
tral stations  In  Illinois.  State  amount  of  last 
vear  s  sales  and  salary  wanted.  Unmarried  man 
'preferred,  .vddress.  Hox  87.  care  Western  Elec- 
trician. JIO  Marquttte  Bldg.,  Chlcaifo. 


WANTED. 


In  any  town  where  the  electric  light  company 
does  no"t  sell  the  HYLo  Lamp,  a  salesman.  The 
electrician  and  repair  man  under  rur  plan  can 
make  money  on  the  side  Introducing  the  IIYLO. 
Writf  us  for  particulars  and  state  experience 
fiilK.  W^e  want  salesmen.  THE  i'HELl'S  COM- 
I'ANV,  mi  State  St.,  Detroit,  Mich. 


WANTED. 


One  second-hand,  2-phase.  60-cvcle,  1 .  100-volt 
generator:  150  to  350  K.  W'.  CEDAR  RAPIDS 
ELECTRIC  LIGHT  A  POWER  COMPAXY, 
Cedar  Kaplds.  Iowa. 


WANTED. 


A  man  lo  take  charge  of  an  electric  light 
station,  nothing  to  do  with  the  ouLslde  work. 
Must  be  a  thorough  steam  engineer  and  macbln- 
Ut  and  have  a  thorough  knowledge  of  dyna- 
mos. Also  a  man  to  look  after  all  outsidework. 
Including  lines,  wiring,  customers,  etc.  2.000 
borsi-  power  jilant— city  of  30.000  population. 
Good  salarle-.  and  steady  employment  to  the 
right  persons.  Address  BOX  83,  care  Western 
Electrician,  510  Marquette  Bldg.,  Chicago. 


ELECTRIC  CO, 


•5'»-62  5.CLINT0N  ST.  CHICAGO 

All  dynamos,  motors,  meters  and  transformers 
listed  by  this  Company  lire  at  their  warehouaes 
ready  for  Immediate  delivery. 
FOR  SALE. 
1—120  K.  W.  WestiDBhouse    -      260  volt  M.  P. 
1—125  K.  \V.  Thompson-Ryan  -    250  volt  M.  P. 

1—  62  K.  W.  T.-II.  2S0  volt  selt-oller. 

1~   55  K.  W.  Fuller 250  volt  M.  P. 

1—100  K.  W.  General  Electric       500  volt  M.  P. 

2-  90  K.  W.  General  Electric  -  500  volt  M.  P. 
1-  62K.  W.  T.-H.  Dfi2  -  -  500  volt  M.  P. 
1—100  K.  W.  General  Electric  -  125  volt  M.  P. 
1  —  1 00  K.  W.  Triumph  -  -  -  125  volt  M.  P. 
1—  80  K.  \V.  Keystone  -  -  -  125  volt  M.  P. 
1—  65  K.  W.  .lantz  A  Leist    -        125  volt  M.  P. 

Large  st  ck  of  alternators. 
Send  for  monthly  barfjaln  sheet  with  complete 
list  and  net  prices  of  machines.    All  apparatus 
fully  guaranteed. 


FOR  SALE. 

Electric  Light  and  Steam  Heating  Plant  In 
thriving  town  of  2.500  people;  10-year  contract 
with  city  at  ?1.900  per  year,  with  nine  years  lo 
run.  Orif  hundred  patrons  with  l,90i>  incan- 
descent lights:  Hve  1,200  C.  P  arc  and  89.32  C,  P. 
Incaiidescents  onstreets,  90.000  foetof  wireon 
streets.  415  poles.  75  meters,  45  trannformers. 
Plant  Is  modern  and  new.  two  dynamos,  two 
engines,  two  bolltirs  and  as  complete  as  can  bo 
madr  In  new  Isolated  ouUdlnir.  Has  steam 
vacuum  heating  system  using  exhaust  steam,  13 
patrons,  including  hotel.and  using  less  than  one- 
([uaner  of  the  exhaust  steam,  and  balance  of 
business  district  anxious  forextenslon  of  system 
to  their  places  All  light  patrons  on  meter  basis, 
15  cents  per  1,000  watts.  Will  sell  on  easy 
terms.  Further  Information  cheerfully  given  by 
calling  upon  or  addressing  STEWARD  BROTH- 
ERS, Piano,  111. 


FOR  SALE. 


Telephone  exch  ange  In  one  of  the  best  towns 
in  the  Cherokee  Nation.  Address  Lock  Box 
121.  Afton.  I.  T. 


FOR  SALE. 

Telephone  system,  600  subscribers.  Owners 
retiring  from  business.  Write  COON  BROS., 
Rantoiil.  111. 


FOR  SALE. 

>'ew  Electric  Light  Plant  and  a  fifty-barrel 
steam  Roller  Mill  in  good  Nebra-ka  couniv-seat 
town.  Xo  competition.  JOHN  HAY  kChnS, 
419   First  Xail.  Bank  Bldg.,  Omaha,  Nebraska 


FOR  SALE. 

Twelve-inch  Double  Dynamo  Belt,  53  feet 
long.  In  use  only  nine  months.  Address  BOX 
81,  care  Western  Electrician,  510  Marquette 
Building,  Chicago. 


FOR  SALE. 

Lighting  plant    In   Mlsi-ourl  town  of  2,500 
inhabitants.     Direct  current;  flat  rate,  80  cents 
per  light.    Nice  building.  10-year  city  contract, 
receipts  J300.00.    Price  $7,000.00. 
ROSE  ELECTRIC  CO., 

St.  Louis,  Mo. 


FOR  SALE. 

Fan  Motors  for  100  and  104  volts.  16,000 
Alternations,  in  good  running  condition. 

3  General  Electric  10-inch  fans, 

4  Westlnghouse       12-ineh  fans, 
14  Emerson  12-lnch  fans, 

3  Emerson  15-lnch  fans, 

6  Dayton  16-Inch  fans. 

Prices  10  and  12  Inch  fans,  S5.00  each;  15 
and  16  inch,  $6.00  each.  Add  50  cents  to  your 
order  for  packing  and  hauling. 

Also  nearly  complete  list  of  steam  and  electri- 
cal apparatus,  including  transformers  and 
meters,  all  in  operative  condition,  for  a  37H 
K.  W.  16,000  Alternating-current  plant.  Ex- 
cellent opportunity  for  cheap,  small  plant.  Will 
sell  separately.  JOHN  HAY  KUHNS,  419  Pirst 
Natl.  Bank  Bldg.,  Omaha,  Nebraska. 


DYNAMOS  FOR  SALE. 

One  45  and  one  60  K.  W.  Edison  Bi-polar  Com- 
pound, self  oiling,  125  volts. 

One  large  Switchboard  and  Instruments. 

Brown  Engine— One  18x48  C.  H.  Brown. 
All  ready  for  delivery  and  guaranteed. 

H.  W.  DYAR, 

204  Dearborn  Street,  Chicago,  III. 


FOR    SALE. 

One  hundred  tons  soft  sheet  steel  for  small 
armatures,  at  a  bargain.  WALSH'S  SONS  &  CO., 
261  Washington  St..  Newark,  N.  J. 


A.G.SCHOONMAKERCO., 

126-A  Liberty  Street,  New  York,  N.  Y. 

DYNAMOS,  MOTORS, 

TRANSFORMERS, 

METERS,  ARC  LAMPS. 

2  250  K.  W.  three-phase  50  cycles  General 
Electric  2400-volt  Generators,  three-bearing 
with  Switchboard. 

2  250  K.  W.  Synchronous  Motors  for  same. 

3  300  H.  P.  Crn.ss  Compound  Ball  Engines. 

77  lOampere  Thompson  Recording  Watt  Meters 

35  25ampere  ThompsonRecordlng  Watt  Meters 

IB  50  ampere  ThompsonRecordlng  Watt  Meters 

20  ISampere  Thompson  Recording  Watt  Meters 

1    SOarapere  ThompsonRecordlng  Watt  Meter 

8  lOOampere  ThompsonRecordlng  Watt  Meters 

1  l.iOampere  Thompson  Recording  Wair  Meter 

2  300 ampere  Thompson  Recording  WattiMeters! 

Correspond  with  u*  to  buy  or  sell. 


Bids  for 
Electric  Lighting 

Sealed  bids  will  be  received  by  the  City 
of  Taylorville,  Illinois,  for  the  furnishing 
of  public,  commercial  and  private  elec- 
tric lighting  to  the  City  of  Taylorville 
and  its  inhabitants.  Bids  will  be  received 
at  the  City  Attorney's  ofl5ce  until  six  p.  ra., 
July  I,  1902.  Complete  copy  of  speci6ca- 
tions  governing  bids  or  proposals,  the 
granting  of  the  franchise  and  making  the 
contract  will  be  mailed  on  request  by  the 
Secretary  of  the  Electric  Light  Committee. 
Propositions  for  a  contract  for  2,000  C.  P. 
Standard  Arc  lights;  also  for  2,000  C.  P. 
Standard  Arc  lights  and  Incandescent  Arc 
lights  mixed;  ^Iso  for  2,000  C.  P.  Standard 
Arc  lights  or  Incandescent  Arc  lights,  and 
any  light  of  60  or  more  C.  P.  mixed,  for 
street  lighting,  and  incandescents  for  com- 
mercial purposes,  for  terms  of  each  of  the 
following:  i,  3,  5,  10,  or  15  year  periods, 
will  be  considered  The  city  and  its  in- 
habitants need  from  So  to  100  Arc  and 
about  4,000  Incandescent  lamps. 

It  is  the  intention  to  let  the  contract  to 
the  lowest  responsible  bidder,  but  the  city 
reserves  the  right  to  reject  any  or  all  bids. 

LEROY  ANDERSON,  City  Attorney, 

Secretary  Electric  Light  Committee. 


SCRAP? 

We  pay  highest  market  prices  for 

SCRAP  COPPER,  BRASS 

and  PLATINUM,  also 

Incandescent  Lamp  Bases,  etc. 


We  Manufacture 

Copper   Hard    Babbitt 

the  bpst  on  earth  for  electrical  work,  Wire 
Solder,  Pig  Lead,  Ingot  Copper,  Spelter, 
etc.    It  will  pay  you  to  get  our  prices. 

GREAT  WESTERN 

Smelting  and  Refining  Co., 


CHIOACO. 


MOTORS  WANTED. 

600   Volt  motors,  from   two   to   fifteen 
hone  power. 

ROSE  ELECTRIC  CO.,  St.  Louis,  Mo. 

INSTRUMENTS  WANTED. 

Volt  meters  and  ammeters  of  reliable  manu- 
facture.    ROSE  ELEUTRIU  CO..  St.  Louis,  Mo. 


U.S. METAL   POLISH 


Geo.W.  Hoffman 


^airSHES  ALL  METALS.   Bba-. 


CORLISS    ENGINES 


34x60  Geo.  H.  Corliss, 
28.t60  Lane  &  Bodley  Corliss, 
20x48  Harris  Corliss 
20x48  Wheelook  Corliss, 
18x42  Allis  Corliss, 


REBUILT  AND   READY. 

18x30  Sioux  City  Corliss, 
10x42  Hamilton  Corliss, 
14x24  Cooper  Corliss, 
12x36  HamiltoD  Corliss, 
12x30  Harris  Corliss. 


AUTOMATIC    ENGINES. 

16x32  Buckeye  Medium  Speed, 
14ixl6  Rice  Automatic  High  Speed, 
14ixl5  Armington  &  Sims  Automatic, 
13x21  Buckeye  Medium  Speed, 
13x20  Russell  Medium  Speed. 


BOILERS. 

3  250  H.  P.   Babcock  &   Wilcox   Water 
Tube, 

1  66x18  Tubular, 

2  60x18  Tubular, 
0  60x16  Tubular, 

3  56x16  Tubular. 


W.   W.   WHITEHEAD    COMPANY, 

DAVENPORT,  IOWA. 


READY  AND  GUARANTEED. 

ENGINES.    High  Speed  Automatic,  Medium  Speed  Automatic,  Corliss. 

DYNAMOS.    Direct  Current  Lighting  and  Railway.    Alternating  Current  Lighting. 

BOILERS,  PUMPS,  HEATERS,  SMOKE  STACKS,  ETC, 

Write  for  our  new  price  list  Ko.  49,  just  out. 

ILLINOaS    MAINTENANCE    COMPANY, 

E.  H.  CHENEY,  Manager.  No.  204  Dearborn  St.,  CHICAGO. 


Book   Orders 

GIVEN  PROMPT  ATTENTION. 

Electrician  Publishing  Co., 

Suite  BIO  Marauette  Bldg.,  CHICAGO. 


SECOND-HAND 

Dynamos  and  Motors. 

We  inTlte  correspondence 

with  those  wishing  to 

buy  or  sell. 


SCHUREMAN  &  HAYDEN, 

140  S.  Clinton  St.,  Chlcaio. 


Engine  38x72  Inches,  George  IT.  Corliss. 
Engine  30x72  Inches,  George  H.  Corliss. 
Engine  30x60  Inches,  Hamilton  Corliss. 
Engine  28x60  inches,  f  pair)  Harris  Corliss. 
Engine  24x42  inches,  Cooper  Corliss. 
Engine  23x60  Inches,  George  H.  Corliss. 
Engine  20x48  inches,  Watts-CampbellCorllss. 
Engine  16x38  Inches,  Watts-Campbell  Corli-ss. 
Condenser  16x20x24  Inches,  Deane  single. 
Condenser  9x12x10  inch.,  Worthington  duplex. 
Pump  20x6x24  Inches,  Wilson-Snyder  duplex. 
Pump  12x8x12  inches,  Smith- Valle  duplex. 
Pump  20x7x18  Inches,  Blal<e  single  cylinder. 
Pump  16x10^x18  Inch., Hughes  single  cylinder. 
Accumulator,  hydraulic,  18-lnch  plunger. 
Compressor,alr,10xl2xl4  In.,  Hall  No.  5  duplex. 
Send  for  complete  monthly  stock  list. 
WICKES  BROS.,  Saginaw  Mich. 
95-97  Liberty  Street.         1214  Marquette  Bldg., 

NKW  TOKK  CITT.  CHICAGO.  ILL. 

45th  St.  and  A.  V.  R.  R.,  PiTTaBURo,  Pa. 


BUY  YOUR  BOOKS 

FBOH  THB 

Electrlolan  Pub.  Co,.  E 1 0  Marqueltt  Bldg.,  Chleags. 


CHICAGO    EDISON    COMPANY   REPAIR   SHOPS 


TELEPHONE    MAIN    1280. 


Machine  and  Carpenter 

Work  of  All  Kinds 

Correspondence    Solicited 


76    MARKET    STREET,   CHICAGO.       TELEPHONE    MAIN 

OPEN    DAY   AND    NIGHT. 

"'"*'*•  FIRST-CLASS    EQUIPMENT   THROUCHOUT. 


Dynamos.  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instruments. 
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CHICAGO  TELEPHONE 
COIN    COLLECTORS 

Cost  a  little  more 

BUT 

are  unquestionably  worth  it.  The  best  is  always  the  cheap- 
est. Don't  take  our  word  for  it.  Send  for  a  sample 
on  approval,  and  EXAMINE,  COMPARE  AND  TRY  for 
thirty  days.     You   cannot  afford  to   buy  any  other  make. 

CHICAGO  PAY  STATION  CO., 

130   LA  SALLE   AVE.,    CHICAGO. 


1,    2,   3  AND  5  SLOTS. 


Entirely  mechanical. 
Fits  any  telephone. 
Operates  on  any  line. 


SEA  BREEZES  RECALLED 

BY    USING    OUR    FAN    MOTORS. 
HOT    WEATHER      DISCOMFORTS      DISPELLED 

WHERE  THEY 

ARE 
INSTALLED. 

ALL    VOLTAGES    AND    STYLES. 

THE  STANDARD  ELECTRIC  CO. 


CINCINNATI,    OHIO. 


EDISON     PRIMARY    BATTERIES. 


FORMCHLY    KNOWN     AS      CDISON-LALANDC 


CONSTANT     CUnXENT 
NO    LOCAL   ACTION. 
WILL   NOT    PflECZC 
LIQUID    TIOHT 


CELLK    POn 
POBTABLC 


rOH    GAS    ENeiNCS, 
BLOT      MACHtNCB, 
AUTOMOBILES 
RAILROAD    SrCNALS. 
CROSSING    BCLLS, 
SHALL   MOTORS 
■TO. 


FULL    DEBCRIPTtON     IN     SOOKLET    NO.    4 

EDISON    MANUFACTURING    COMPANY, 

FASTORY.   ORANGE,   NKW  JERSEY.  U.  8.   A.  MEW  YORK  OFTICC,   S3  CHAUBENB  STREET. 

CHICAOO  OFFICE,   lAAWABASH  AVENUE. 


Anti-Doc 


No.  SIX 

A  FIrst-Class  Medical  Apparatus. 

RETAIL  PRICE,  $2.50.  SOLD  BY  ALL  DEALERS. 


MADE    BY 


MANHATTAN  ELECTRICAL  SUPPLY  CO., 


32  Cortlandt  Street, 
NEW  YORK. 


188  Fifth  Avenue, 
CHICAGO. 


Ceiling  Fans 


I  2    DISTINCT   TYPES. 
J    12    DESIGNS. 
)  20    FINISHES. 
(  2   OR   4  BLADE. 


ELECTRO LICB    COLIjnN. 


ELECTBOI.IEB    COrvaiX. 


Made  In  all  varieties  of  designs  and  finishes  to.  suit  all  conditions.  Our 
Celling  and  Desk  Fans  make  friends  all  over  the  world  as  they  never 
give  trouble.  ^^______^^^^^_ 

DIEHL  MANUFACTURING  COMPANY, 


Main  Office  and  Works, 


ELIZABETHPORT,  N.  J. 


CHICAGO. 


PHILADELPHIA. 
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AS  PRETTY  AS  A 
PICTURE. 

AND  AS  GOOD  AS  IT'S  PRETTY. 


f^M'CQRMICK  TURBINE. 

On  Vertical  or  Horizontal  Shaft. 
Especially  Adapted  for  Electrical  Work. 

Gives  a  higher  percentage  of  useful  effect  than  any  other  water>wheel 
heretofore  made.  All  sizes,  right  and  left  hand,  are  built  from  patterns  per- 
fected under  systematic  tests  in  the  Holyoke  Testing  Flume. 

Parties  having  power  plants  which  are  nnsatisfactorv,  and  those  contem- 
I'latlng  ihe  Imiirovement  of  powers,  will  find  It  to  llieir  interest  to  confer 
with  us,  as  we  are  willing  to  guarantee  results  where  others  have  failed,  no 
matter  what  make  of  turbine  has  been  in  use.  STATE  REOUIREHENTS 
AND  SENU  FOR  CATALOGUE. 

S.  MORGAN  SMITH  CO.,  York,  Pa. 


BUY 


Your  Electrical  Books  of  the  Electrician 
Publishing  Co.,  Suite  510  flarquette 
Bldg.,  Chicago.  You  will  save  TIME  and 
MONEY  by  doing  so.        ........ 


Continental  Telephone  Construction  Co. 

GENERAL  CONTRACTORS  FOR  TELEPHONE,  ELECTRIC 
LIGHT,  HEAT  AND  POWER  PLANTS. 

TACOMA  BLDC,     CHICAGO. 


STERLING    EXTRA    INSULATING    VARNISH. 

Sterling  Extra  lilaek  Finishing  Varnish, 

Sterling  Black  Air  Drying  Varnish, 

Sterling  Black  Core  Plate  Varnish. 


THE  STERLINB  VARNISH  CO., 

Plltsburg,  Pa.,U.  S.  A. 


THE  STERLING  VARNISH  C8l, 

26  Colmore  Row,  Birmingham,  England. 


KOKOMO  TELEPHONES 

Always  Up-to-Date. 


WE  MANUFACTURE 


SWITCHBOARDS.  TELEPHONES 

AND  EVERYTHING  ^OR.    .    . 
COMPLETE  EXCHANGE. 

Write  for  Catalog  and  Prices. 

KOKOMO 

TELEPHONE   AND    ELECTRIC 

MFG.  CO., 

KOKOMO,  IND. 


Secured     quickly    through     Western 
Electrician"Help  Wanted"  ads. 


GASOLINE  MOTORS 

-FOR- 

BICYCLES,      VEHICLES, 

LAUNCHES. 

LOWELL     MODEL    CO., 

NORTH  CHELMSFORD,  MASS. 


The  Inspector 

AND 

Trouble  Man. 

By  A.  E.  DOBBS. 

Full  of  information  and  diagrams  for  the  operator, 
exchange  owner,  exchange  manager,  inspector,  trouble 
man,  lineman. 

A  complete  description  of  telephones  and  their 
troubles.  How  to  find  and  remedy  them,  together 
with  working  plane  for  exchange  construction,  complete 
with  diagrams  of  all  up-to-date  telephones  and  switch- 
boards. 

This  is  a  practical  book,  written  in  plain  language, 
and  for  anyone  interested  in  telephony. 

ONE  DOLLAR. 

Substantially  bound   in  cloth. 


Mailed  anywhere  on 
receipt  of  price  .  .  . 

No   technicalities. 


ELECTRICIAN  PUBLISHING  CO., 

510  MARQUETTE  BUILDING,  CHICAGO. 


ORGANIZATION 

AND 
CONSTRUCTION. 


HENRY  A.  COIT.  uclede  bldg.,  ST.  LOUIS, 


INVESTIGATES    AND    FINANCES 


TELEPHONE  PROPERTIES. 


INVITES 
CORRESPONDENCE. 
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Have  You 
Investigated  the 


EUREKA 


No.  20  RECEIVER? 

It's  a  crackerjack. 


SWITCHBOARDS  AND  TELEPHONES 

bf  Every  Description  for  Common  Battery  and  Magneto  Systems. 
Samples  cheerfully  submitted.  ...Prices  Right. 


ma 


No.  '20  Keceiver  Assembled. 

EUREKA  ELECTRIC  CC, 


No.  20  ReceiTer  Exposed. 


143-149 
SOUTH  CLINTON  ST. 


CHICAGO,  U.S.  A. 


Telephone  ^Telegraph  Construction  Specialties 

Patented  Combination 
Messenger  Hanger 

for  straight  lines  and  corners, 
SOLID  FORCED  STEEL,  Jap- 
anned or  galvanized. 

No.  1.  Light,  13iX  ?^in. 
No.  2.  Medium.  1^x14  in. 
No.  3.  Heavy,  2xH  in. 
Nos.  2  and  3  always  in  stock. 


Patentod  Galvanized 

Steel  Cable  Hangar- 

Note  beautiful  mectianical  simplic- 
Ity,  Send  for  sample.  Correspond 
^■ith  us ;  we  have  good  specialties,  and 
up-to-date.    Tell  us  what  you  want. 

Corner  Brackets,  Guy  Shims,  and 
Special  Forglngs  made  to  order. 


3'Boli  Guy  Clam  ft. 

Solid  forged  steel.   Japanned  or 

galvanized.  Never  break,  never 

slip.     For  6-16  to  H-lnch  strand. 

2-Bolt  Clamps  fum'd  if  desired. 


In  place  on  cable. 


THE  NORTON  TOOL  CO.,  WEST  PARK,  OHIO. 


Telephone  Troubles 

ARE  UNKNOWN  WHEN  OUR 

CENTRAL  ENERGY  SYSTEM 


W'  m: 


No.  34  Central  Energy  Telephone. 


Is  Installed  in  Your  Exchange. 

IT  REPRESENTS  THE  HIGHEST  TYPE  OF  MODERN 
TELEPHONE  APPARATUS  AND  IS  PERFECT 
IN  EVERY  DETAIL. 

The  Only  Perfect  Party  Line  Selective  Ringing  Tele- 
phones.   Write  fer  Descriptive  Circular. 

AMERICAN  ELECTRIC  TELEPHONE  CO., 

36-58  W.  Jackson  Boulevard,       CHICAQO,  U.  S.  A. 


MOON 

TERMINALS 


METALLIC 
OUTER 
CASE .  . . 

Protect  the  Telephone  Cables. 

The  Metal  Case  slides  either 
up  or  down  and  is  more  dur- 
able and  convenient  than  a 
wooden  box. 

The  Moon  Terminal  has  a 
record.  It  has  never  lost  a 
cable. 

Write  for  Catalogue 
and.  Prices. 

MOON  MFG.  CO., 

43-49  S,  Canal  Street, 
CHICAGO. 


REIMOVAL  NOTICE, 

Owing  to  the  increased  demand  for  our 
Party  Line  Apparatus,  we  have  found 
it  necessary  to  seek  larger  quarters, 
and    have   moved   to  610   Wilson   Ave. 


Write  for  descriptive  matter  of  the 

tSrsE^ESSJr^  SIGNALING  APPARATUS, 


Metropolitan 
Telephone  and  Electric  Co. 


CHICAGO. 


ALL 


Live  men  read  the 

WESTERN  ELECTRICIAN 
Each  Week.    Do  You  ? 


COMMUWOffM 
SRUSn      III 


If 


,  'it\J-\.\i%R\CW\U(i 


There's  No  Friction 

with  the  Fibre-Graphite  Commutator  Brash. 
Being  90  percent.  pTire  graphite,  it  ineures  low 
rceiBtance,  no  sparking  under  a  varying  load,  and 
longer  wear.  TLcrc  is  no  greasing  required. 
The  Fibre-Graphite  is  therefore  the  most  eco- 
nomic brush  OQ  ibe  market.     Send  for  price  list. 

HOLMES  FIBRE-GRAPHITE  MFG.  CO. 

5r55  Wakefiefd  St.,Gerniantawn,  PniLADELPHIA. 


There  is  No  Higher-Class  india-Rubber  Insulation 
For  Wires  and  Cables  than 

HABIRSHAVA/ 


Authorized  Manufacturers  of  th* 
IX     F-UEXIBUE    -TUBE    ^A/I1 


:;  The  India-Rubber  and  Cutta-Percha  Insulating  Co., 


Sales  Office, 
1 5  Cortlandt  St.,  Mew  York. 


MAIN  OFFICE,  Glenwood  Works, 

YOIMKI 


.,    IM-  Y. 
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ALUS  CHALMERS  CO. 


SUCCESSOR      TO 

THE    EDWARD    P.  ALLIS     CO.      ERASER    &  CHALME;RS,      OATES    IRON     WORKS. 
Milwaukee, V"is.  Chicago,     111.  Chicago,  III. 


ON     MFC     CO. 

Scrantnn  ,  Pii. 


BUILDERS  OF 

PUMPING.  BLOWING  and  HOISTING  ENGINES. 


Telegrams  "Abscissa,  London.'' 
Telephone:  301  London  Wall. 


H.  F.  PARSHALL,  M.  INST.  C.  E. , 
CONSULTING  ENGINEER. 

Quote  No.  X. 


SALISBURY  HOUSE,  LONDON  WALL, 
LONDON,  E.  C. 


May  15th,  1902. 


Edwin  Reynolds,  Esq., 
Chief  Engineer, 

The  Allis-Chalmers  Co., 
Milwaukee,  Wis. 

Dear  Sir: — 

Having  regard  to  the  great  amount  of  discussion  there  has  been 
in  this  country  as  to  the  design  and  merits  of  the  two  4,000  H.  P. 
engines  which  you  supplied  to  the  Tramways  Department  of  the  Glasgow 
Corporation,  you  will,  I  think,  be  interested  to  know  that  they  have 
been  tested  by  Prof.  Barr,  a  disinterested  expert,  and  found  to  give 
exceptionally  good  results.  The  consumption  of  steam  per  I.  H.  P.  as 
measured  by  the  condensed  water  was  found  to  be  12.2  and  the  mechanical 
efficiency  of  the  engines  96%.  Your  engines  are  direct  connected  to 
G.  E.  2,500  K.  W.  triphase  machines,  and  the  combined  efficiency,  that 
is  the  ratio  of  the  I.  H.  P.  to  the  E.  H.  P.  output  was  92%.  The 
engines  are  working  perfectly  well  in  all  respects,  and  have  been  from  the 
beginning. 

Yours  faithfully, 

(Signed)  H.  F.  Parshall. 


SPECIAL   ENGINES   FOR   STREET  RAILWAY  AND 
ELECTRIC  LIGHT  PURPOSES. 


BRANCH  OmfES: 


NEW\()RI\.  broailEx(iiaii((cBldij. 
PITTSBIRO,  I2l2rrick  BIdg, 
MIN\EAPOUS.4l6(i)rnl:xchfln!|cBI().q. 
DENVER.    11)49  Tremont  Si. 


GBNERAL 


OFRICE  ; 


CHICA60.<^IIL.,U.S.A. 

HOME    INSURANCE    DUIL.DING. 


BR.4NCH  OFFICES : 


SALT  LAKE  cm:  Dooly  Block. 
SPOKANE,      512  First  Ave. 
SAN' FRANCISCO.  62.3  lla>^artlBldi). 
LONDO.V.ENG.    160  Dashwoodtlouse 
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ALUS  CHALMERS  CO. 


:   SUCCESSOR      TO 

THE    EDWARD    P.  ALUS     CO.      FRASER   &  CHALMERS.      GATES    IRON    WORKS. 

Milwaukee, ^^ls.  Chicago,     111.  Chicago,  111. 


DICKSON     > 

Scriintc 


SOLE    BUILDERS    OF 


REYNOLDS  CORLISS  ENGINES 

FOR    ALL    POWER    PURPOSES. 


The  abo\fe  illustration  shows  a  view  of  a  Reynolds  Vertical 
Three-Cylinder  Compound  Condensing  Engine  of  4,000  H.  P. 
capacity.  Two  of  these  engines  were  furnished  the  Glasgow 
Corporation  Tramways,  Glasgow,  Scotland. 


BRANCH  OmCES: 

GBNERAL 

.^^^I^^ 

OFF'ICE  : 

BRANCH  OFPICES : 

NEW  ^ORK.  Broad ExtliaiigeDldg. 
PITTSBLRO,  1212  Trick  Bltlg. 
MINNEAPOUS.  416  (hrnExchiinofiildj. 
DE.WER.     ItJtOTremontSl. 

CHICAGO,^ 

I90I 

►ILL.,U.S.A. 

SALTLMEClir,  Dooly  Block. 
SPOKANE,      .512  First  Ave. 
SAN  FRANCISCO.  623  Hay^NatTlBldj). 
LONDON.  ENG.    ibODashwoodtlousft 

HOME    INSUI 

lANC 

iE   BUII^DING. 
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IF-    YOU  \A/AIMT  =CET  THE=^ 


A  HOT  FIRE  AND  NO  SMOKE 


WE  GUARANTEE 


i  i  i. 

Sa.vii\g  of  fifteen  per  cent 
over  haLnd  firing. 

Smokeless  Combustion. 

?  ? 

IncreaLsed  Boiler  CsLpaLCity. 

5  9 

Self-Cleaning  Gra.tes. 

?  9 
Sa.tis{actory  Working. 

No  Loss  of  Co&I  through 
the  Grates. 

9  9 

It  will  burn  a>.ny  gr&de  of  coa.1 

from  r\in-of-n\ine  to 

screenings. 


DULUTH 
STOKER 


DESCRIPTION    OF    DULUTH    STOKER.. 


THE  DULUTH  STOKER  consists  of  a  set  of  grate  bars  laid 
crosswise  in  furnace,  parallel  to  each  other,  and  caiTied  from 
front  to  back  of  fui'naee  6ver  a  number  of  fairleaders  by  two 
endless  chains,  one  on  each  side  of  furnace. 

At  the  back  of  the  furnace  the  chains  and  bars  pass  over  sheaves 
which  are  provided  with  roller  bearings  and  thence  back  over  fair- 
leaders  to  the  front  of  the  furaace  again. 

In  front  of  the  furnace  the  chains  pass  over  sprockets  from 
which  they  receive  their  motion. 

The  bars  each  have  two  wrought-iron  lugs  on  lower  edge  which 
hook  into  the  chains,  alternate  bars  hooking  in  from  opposite  sides. 
The  upper  faces  of  the  bars  are  tootlied  and  lock  into  each  other, 
leaving  sufficient  opening  to  form  air  spaces  for  burning  the  coal. 

From  this  construction  it  is  evident  that  a  bar  can  only  be  re- 
moved and  replaced  when  it  is  passing  over  the  sprockets  while  in 
front  of  the  furnace,  for  at  no  other  time  are  the  teeth  entirely  dis- 
connected from  each  other. 

The  sprockets  at  the  front  of  the  furnace,  which  give  motion  to 
the  chains  and  bars,  are  operated  either  by  worm  gearing,  driven  by 
a  small  steam  engine  placed  above  the  box  containing  the  geai'ing,  or 
by  a  single  worm  and  worm  wheel,  operated  by  ratchet  and  eccentric 
motion,  the  eccentrics  being  placed  on  line  shaft  above  stokers  and 
the  line  shaft  driven  by  small  steam  engine  placed  at  convenient 
point  in  boiler  room.  From  four  to  six  stokers  may  be  driven  by 
any   one   section    of   line   shaft   and    its    engine. 


At  the  front  of  tihe  furnace  a  hopper  extends  the  whole  width  of 
stoker  into  which  the  coal  is  shoveled.  On  the  stoker  front  is  an 
adjustable  distributing  and  regulating  plate,  which  extends  across 
the  whole  width  of  the  grate  and  is  carried  above  it  to  whatever 
thickness  it  is  desired  to  carry  the  fire. 

In  burning  flue  coal  on  ordinary  grate  bars,  all  that  falls  through 
the  grate  goes  to  the  ash  bed  and  is  lost,  wihile  with  this  stoker  any 
coal  dropping  through  the  grates  is  caught  by  a  shoe  plate  and  carried 
along  with  the  grate  bars  on  their  return  journey  to  the  front  of 
the  boiler  and  falling  on  the  Are  hold  floor  under  the  hopi>er,  can  be 
shoveled  into  the  same  from  time  to  time  as  it  accumulates. 

At  the  front  of  the  furnace  and  about  one  inch  .away  from  the 
plate  which  forms  the  front  of  the  stoker  is  a  nine-indh  arch,  which 
serves  the  purpose  of  protecting  the  front  from  the  fire.  From  this 
arch,  and  extending  back  about  one-third  length  of  the  furnace,  Is 
the  center  or  coking  arch. 

The  ashes  and  clinkers  are  dumped  at  back  end  of  stoker.  The 
Stationary  type  of  the  Duluth  Stoker  is  mounted  on  wheels  and  can 
be  run  out  from  under  the  boiler  furnace,  upon  track,  for  the  purpose 
of  inspection  or  repairs. 

The  igniting  ai-ehes,  with  their  hot  draft  arrangements— ;is  fur- 
nished with  this  device— form  an  impoi-tant  accessory  to  the  Duluth 
Stoker. 


MANUFACTUR.ED  BY 

Duluth 

Stoker 

CompeLny 

D\il\ith, 
Mirvrv. 

to  rife  for  Prices  and 
I n_fo rm  ati on 


Duluth  Slokers  In  Boiler  Plant  of  Superior  Ship  Building  Co.  West  Superior,  Wis.,   Burning  Run.of  Mine  Coal. 
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THIS  COMPANY 

MAKES 

Jelephones 

SWITCHBOARDS 


CENTRAL 
ENERGY 


AND  ALL  THE 


Latest  Designs. 

IT  ALSO  MAKES 

DISTRICT 

MESSENGER 
CALL  BOXES 

AND 

Fire  Alarm  Apparatus. 


SEND  FOR  CATALOGUE. 


1872 


1902 


INTERIOR  TELEPHONES, 

INTERCOMMUNICATING 
CENTRAL  BATTERY  AND  CENTRAL  COIL  SYSTEM. 
I'atented  Jao.  4th,  1898,  May  9th,  1899,  and 
Aug.  loth,  1899. 

Cheapest  outfit  to  maintain,  but  aot  cheap  as 

to  first  cost 

SPENCER  ELECTRICAL  CO., 

16:1  Greenwich  Street.  NEW  YORK. 


4  Days  Lake  Trip 

OiM  ^      InotudingMcalnand  Rcrtbs— 

^1  Oi  Cbicaso  to  ESCANABA,  Micb.  aad  Retaro. 
Leave  Chlcuco  W  cd.,  Frl.,  i  Sut.  81OO  p.  m. 

7  Days  Lake  Trip 

a^n  e       Inoludlnic  Mealit  and  BerthH— 

^^  O I  ChicflKo  to  Macklaac  islaad  and  Retnra. 
Lcuve  ChlcaiEO  Saturdays  8:80  p.  m. 

Muskegon  or  Grand  Haven 


GOODRICH 


STEAMERS 


aad  RETURN  $075 
I  Leave  OhlcajEo   ^^H^H 
7i4&  p.  TO;  dallj. 


Finest 
Service 
on  the 
Lakes 


Foypomplete  information 
see  local  Bailroad  Agent 
or  address 

R.  C.  DAVIS,  G.  P.  A.,  GOODRICH  LINE, 
Footof  Michigan  Ave.*      -      Chicaso,  lll> 


THOROUGH  INSPEOTIONS 

AND 

dorance    against    Loss   or     Damage    io 

Property  and    Loss   ol  Life  anil 

Injury  to  Persons  caused  by 

STEAM    BOILER    EXPLOSIONS. 

J.  M.  ALLEN,  Preildont, 
WM.  B.  FRANKLIN,  Vice-President, 
F.  B.  ALLEN,  Second  Vic«-Presldant, 
J.  B.  PIEECE,  Secretary, 
V.  B.  BRAINEBD,  Treasurer, 
L.  F.MIDDLEBSOOK.ABSt.  S«ret»lT. 


AMERIG/^  MOST  POPULAR  RAIIAVAY 


CHICAGO 


AND 

ALTON 


PERFECT  PASSENGER  SERVICE 


HOT  SPRINGS. Ark. DENVER. Col 
TEXAS.  FLORIDA.  UTAH. 


IF  TOO  ASB  CONXEMPIiATlNO  A.  TBH*,  A>T  FOH- 
nON  OF  WHICH  CAS  BE  made:  over  the  CHICAGO 
&  AX.TON,  IT  WT.Ijt.  PAT  TOC  TO  ■\N"HITE  XO  lUK  USTJEH- 
SIQ;;rEIl    VOB    RATES,  MAF9.  TIU£-TABZ.ES>  ETC. 

Geo.  J.  Chaeltoit, 

GE2<£HAU  PASSENGER  AQEKXi 

Ohio  AGO,  uum 


PLACE    YOUR 

"Want"  and  "For  Sale" 
advertisements  In  the 

WESTERN  ELECTRICIAN. 

Immediate  Returns. 


,  When  You  Save  Steam,  , 


»*^^p"w  ■  ■I'liiptfnpwy^^*^*!"'*'*' 


^■ip'^'i 


You  EconomizB 
in  Fuel,  and 

ECONOMY    OF    FUEL    means     an     Increased 
bank  account.    This  result  Is  secured  by 

StUwell's 
Feed-Water 

Heater^ 

It  uses  EXHAUST  STEAM  and  delivers  PURE 
HOT  WATER  TO  YOUR  BOILERS. 


We    also    make    STEAM   POWER    and    ELECTRIC 
PUMPING  MACHINERY  for  all  purposes,  including 


Wafer 
Works 
Pumps, 

Jet  and  Surface 
CONDENSERS. 
AIR  COM- 
PRESSORS, 

Cottonseed  and 
Linseed  Oil  Ma- 
chinery.    Filter 
Presses  and 
Victor  Turbines. 


IP    INTERESTED 
ADDRESS 


f  The  Stilwell-Bierce  &  Snthh-Vaile  Co.,  ' 


AMii 


p.  O.  Box  257,  OAYTOM,  OHIO,  U.  S.  A. 


"'•-*'*— ^ 


Men  Wanted 


THERE  is  an  ur- 
gent demand 
for  electricians  —  not 
tinkers,  but  trained 
men.  Do  you  want  a 
better  position?  Send 
us  this  advertisement, 
with  X  opposite  the 
position  you  prefer, 
and  your  name  and 
address  W7-itten  in . 
Then  we'll  tell  you 
how  we  can  train 
you,  /le/p  you  get  a 
position,  and  help  you 
advance  to  the  top 


laternatlonftl  Correspondenre  Schools, 
Box  100*2,  Serknton,  Pa. 

Sirs: — I -want  to  become  -u- hat  I  have  marked  belcrai.    PUast  UU 
lite  k.>wyoii  can  keip  me. 

ToTvn                                                                                            ':t<tlr 

Klectrical  £ngiiieer 

l>esiener  of  Dj-namo-Klectric  Machinery 

Krector  of  Klectric  Fower-House  Apparatms 

51anaef  r  of  Klectric   Railway 

Manaser  of  Klectric  Light  Plant 

Superintendf  ut  of  Klectric  Plant 

Fire  InderMriters'  Inspector 

Interior  Wireman 

Poreman  of  I>ynamo  Room 

Foreman  of  Electrical  Repair  Shop 

I>.vnamo  Tender 

Electrical  Lineman 

Motorman 

International  Correspon«1ence  Schools 

Box  1002,  SCRANTON,  PA. 


RELIANCE 

OSNERATORS 
ANO  MOTORS. 


SEND      FOR      BULLETIN. 


RELIANCE  ELECTRIC 
COMPANY, 

MILWAUKEE,  WIS. 

AGENTS  WANTED  EVERYWHERE. 


56 


WESTERN    ELECTRiaAN 


-June  28,  -19CS 


CEDAR  POLESandTIES 

>VRITE    FOR     PRICES 

E    E.NAUGLE   TIE    CO. 

135    ADAMS   ST.     CHICAGO. 


The    business    of    the 

Western  Electrician  for  the 

year  1901  was  the  largest  in 

its  history  of  fifteen  years. 


ChicagoLumber&CoalCo., 

MINNEAPOLIS,  MINN. 

WHBTE  AND  IDAHO  CEDAR 

TELEPHONE  m  TELEGRAPH  POLES 

rs   TO   70    FEET    LENGTHS. 

Write  US  for  special  delivered  prices  on  6-in,  25  feet; 
also  4  and  5-in.,  20  feet. 

YARDS    AT 

Cohasset,  Minn.  Pullman  Av.,  Minneapolis.  fand  Poirit,  Idaho. 


CEDAR     POL-ES.S     | 

WITTENBERG  CEDAR  CO.,    Wittenberg,  Wis. 

A    LARGE    STOCK    AT    LOW    PRICES. 

PINS,  BRACKETS  and  CROSS  ARMS 

FOR    LIGHTING,    POWER    AND    TELEPHONE    LINES. 

R.  H.  LEAVITT,  P.  O.  BOX  No.  8,  CAPRON,  ILL. 


POLE  DEALERS  ADVERTISING 
IN  THE  WESTERN  ELEC- 
TRICIAN OBTAIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTUAL  BUYERS  OF  POLES. 
TRY  A  CARD. 


IS  SIMPLE  AS  ITS  NAME. 


A  r,\  IMPSE   AT  OUR 

WESTERN  STOCK 

1.700  pieces  40  foel,  7-inch  t 


1,700 

1.7511 

1.250 

1,760 

750 

3,000 

750 

750 

300 

2.->0 

200 


40 
45 
45 
BO 
50 
65 


Our  Prices  Will 
Interest  You. 


30  ft.,  35  ft.  and  40  ft., 

6  in.  and  7  in.  Tops, 

FOR 

ITrolley  Line 
construction 

ALWAYS  IN  STOCK. 


The  Telephone 

By  J,E.HOMANS»  A.  M. 

352  pages. 

Cloth,  Price  $J.OO. 

An  up-to-date,  practical  treatise  on  the  j 
constructioo,  theory,  installatioo,  care  | 
and  management  of  telephones  and  their 
appliances. 

Sent  prepaid  on  receipt  of  price. 

Electrician  Publishing  Co., 
510  Marquette  Building,       Chicago,  III. 


POLES 


ASK  FOR 
.     THI3 


AWARDED  HIGHEST 
MEDAL  ON  TOOLS 
AT  PARIS  EXPO-    ^ 
SITION  OF    . 
1900.    /. 


AWARDED 
HIGHEST 
MEDALONTODLS 
AT  PAN-AMERICAN 
EXPOSITION 

THE  DICKE  TOOl  COMPANr, 

FACTOBY:  DOWNERS  GROVE.  ILL. 

Eastern  Otfice;  J.  E.  Way.  Manager. 

39  Corllanill  Slrcel.  Nen  York. 

Thos.  G.  Orier.  Electrical  Building.    Ciiicago. 

St.  Louis  OHice:  W.  N.  Mallhews  4  Bros.. 

320  N.  6lh  Street. 


YARDS: 


MENOMINEE, 

ESCANABA, 

NADEAU, 

CLOQUET, 

HERON, 

CABINET, 


OUR  ADDRESS: 
FRANCIS 

BEIDLER 

&  CO. 

W.  22d  and  Loomis  Sts  , 
CHICAGO,  ILL. 


ELECTRICITY  MADE  SIMPLE. 


233  Pages. 

108  Illustrations. 


By  CLARK  CARYL  RASKINS. 


Cloth  SI. 00. 
Paper     .60. 


A  BOOK  OEVOIO  OF  TECHNICALITIES -SIMPLE,  PLAIN  AND  UNDERSTANDABLE. 

There  are  many  elementary  books  aDout  electricity  upon  the  market,  but 
this  Is  the  first  one  presenting  the  matter  in  such  shape  that  the  layman 
may  under.c'.and  It,  aad,  at  the  same  time,  not  written  In  a  childish  manner. 


This  little  work  Is  not  Intended  for  the  instruc- 
tion of  experts,  nor  as  a  guide  for  professors. 
The  author  lias  ende  iToreu  to  bring  tlie  matter 
down  to  the  level  of  those  wliose  opportunities 
for  gaining  Information  ou  the  branches  treated 
have  been  limited.  | 

Four  chapters  are  devoted  to  Static  Electricity ; 
three  each  to  Chemical  Batteries  and  Light  aijd 
Power;  two  each  to  Terrestrial  Magnetism  and 
Klectro-Magnetlsm;  one  each  to  Atmospheric 


Electricity;  Lightning  Rods;  Electro-Chemistry: 
Applied  Electro-Magnetism;  Force.  Work  and 
EnergN;  Practical  Application  of  Ohm's  Law; 
also  a  cbaptcr  upon  Methods  of  Developing 
Electricity,  other  than  Chemical. 

Tlie  large  number  of  examples  that  are  giveV^ 
to  illustrate  the  practical  application  of  element- 
ary principles  is  gaining  for  It  a  reputation  as  a 
text  hook  for  schools  and  colleges. 


FOR  ENGINEERS,  DYNAMO  MEN,  FIREMEN,  LINEMEN,  WIREMEN  AND  LEARNERS. 
FOR  STUDY  OR  REFE.{ENCE. 

ELECTRICIAN  PUBLISHING  CO., siomarquettebldg, CHICAGO. 


READ ! ! 


Hand-Book  Series. 

NEW  DYNAnO  TENDERS'  HAND-BOOK.  By 
Lieut.  F.  B.  Badt.    One  luindrea  and  forty  illus- 

tratious.  An  entirely  now  and  up-tu-date  work, 
■.i*2Hpaties.  Ile\ili['' ciotli  Itimilnj:.  size  of  pap;e  5% 
x;t'2  inches.  I  ii'sii,Mifa  hu-  dvuumo  tenders, 
linemen,  stationary  aud  marine  engineers.  Just 
the  book  for  pien  who  wish  to  learn  how  to 
operate  and  care  lor  eleetric  light  installations. 
The  only  book  of  the  kind  in  the  English  language. 
INCANDESCENT  WIRING  HAND-BOOK.  By 
Lieut.  F.  B.  Badt.  Profusely  illustrHted.  Type 
page  r>'iX:j  iniilies.llexible  cloth  binding,  w; pages, 
35  cuts  and  5  tables,  tiiree  of  winch  are  I'JxlS 
inches.  These  tables  give  at  once,  and  without 
any  calculation,  the  size  of  wire  re(iuired  in  each 
case  for  any  percentage  of  loss,  a  timely  book, 
containing  full  Instructions  for  Incandescent 
Wiring,  and  complete  information  concerning 
Methods  of  Running  Wires,  Location  of  Safety 
Devices  and  Switches,  Splices,  Insulation  and 
Testing  for  Faults.  "Wire  Gauges,  ceneral  Elec- 
trical Data.  Calculating  Size  of  Wires.  Wiring  of 
Fixtures,  Elevators,  Buildings,  Isolated  and  Cen- 
tral Station  Plants.  Thennlv  complete  book  of 
the  kind  published. 

BELL  HANGERS'  HAND-BOOK.  By  Lieut. 
F.  B.  Badt.  Tliird  edition;  eighth  thousand, 
lotj  pages.  U7  illustrations.  .Just  the  book  for 
those  engaged  in  selling,  installing  or  handling 
Electric  Batteries.  Electric  Bells.  Elevator.  House 
or  Hotel  Annunciators,  Burglar  or  Fire  Alarms. 
Electric  Gas  Lighting  Apparatus,  Electric  Heat 
Regulating  Apparatus,  etc.  The  onlvbook  of  Us 
kind.    Simple  as  ABC. 

ELECTRlCTRANSaiSSION  HAND-BOOK.  By 
Lieut.  F.  B.  Badt.  First  edition,  three  tliousaud 
copies.  !)7  pages,  -12  illustrations,  -il  original 
tables.  Gives  more  pr;n'tli;i!  iiiioruKition  on  the 
subject  than  anv  woii^  pniiiislied  to  date.  The 
book  contains  all  necessary  iutormation  for 
Power  Producers,  Capitalists.  Agents,  EnL'ineers 
and  Motor  Inspectors.  With  tins  hook  anybody 
may  make  estimates  on  the  cost  of  Transmission 
Plants.    A  practical  and  reliable  work. 

THE  TELEPHONE  HAND  -  BOOK.  By 
Herbert  Laws  Webb.  14U  pages,  13S  Illus- 
trations, cloth,  hand-book  size,  price  $i.0(). 
I'^xtiJiet  fi'oiu  iireface:  "Tills  little  book  Iihs  no 
preterisinn  tone  considered  a  ccunplete  treatise 
(111  teleitlioiiy  as  it  exists  in  America.  The  time 
for  sucli  a  work  has  not  yet  come.  But  It  is  felt 
that  thnre  Is  a  deman(f  for  a  practical  book  on 
telephone  worlcinu  and  manairement.  and  The 
Telephone  llaud-Book  is  ;iii  attempt  at  Tiieeting 
that  deiiKtnd.  Witli  tlie  e\re[iti'>ii  of  a  few(rliap- 
ters  (Icaliu^;  with  eei-r;iiii  riiniis  <ii  transmitters 
and  recei\iTs  used  in  luiinin'.  wtiieii  an'  gi\'en 
for  the  infortuation  of  llm-^e  \\iiii  inav  wish  to 
engage  iutlie  inanurartiu-eni  telei'hnnes.'tlie  Imok 
is  based  entirely  on  slaiidard  Ameiicaii  praetlce; 
and  most  nf  the  material,  aiiparatusaml  methods 
deseril'ed  are  iiei-iiliai- to  oi'  \v.i\v  (wiiiiuatetl  in 
this  emuitry  Nit  pains  jiave  been  spared  to 
make  it  tlie  best  book  of  its  kind.  It  is  riglit  up 
to  date.  Intensely  practical,  and  so  plain  and 
clear  In  Its  language  that  anyonecannn<lerstand 
and  loarn  from  it  everytliing  regarding  telephone 
work  and  manag-ment.  It  conforms  in  ^ize  and 
style  to  our  otiier  Hand-Bonks  which  have  been 
so  favorably  received  by  the  entire  electrical  fra- 
ternity. 

Price,  $1.00  Each,  Postage  Prepaid. 

ELECTRICIAN  PUBLISHING  CO., 

510  Marquette  BIdg.,  Chicago. 
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CEDAR    POLES 


LINDSLEY  BROTflERS  COMPAMY.WUDLESALE  PRDDUCERS""^^^!!^"- 

P0RTLAND,QREGON  &SPOKANE,WASM.  SD-FDOT    TO  BOTOOT  JPOLES  OUR  SPECIALTY.  MAIN  YARDS,MENOMINEE,  M  ICH. 


OUR    POLE    YARDS 

ARE    FULL    TO 

THE     SKY     LINE     WITH     ALL     SIZES     POLES     FROM      20-FOOT     UP. 
WON'T    YOU    LET    US    QUOTE    YOU? 

MALTBY     LUMBER    CO.,    BAY    CITY,  MICH. 


Write  Us 


Ifyou want  CEDAR  POLES 

POSTS,  SHINGLES, 
Tie  Plugs,  Paving  Blocks,  Etc.  It  vyijl  pay. 


THE  MORSE  CEDAR  CO.Saginaw.Mich. 


POLES. 

WHITI  OBDAR. 

IDAHO  CEDAR  IP  to  80  fl. 


BERTHOLD 
&  JENNINGS, 

8T1  LOUIS. 

Chemical  Building. 


CROSS 
ARMS. 

LONC  LEAF 

PINE  AND  FIR. 


■tjgl 


M.KLEIrg    &  SON 

LINE  BUILDERS'  TOOLS. 

Our  Tool  Book  telle    about   them. 
U  la  of  Interest  to  all  lluemen.  Get  a 
copy  now,     FREE. 
Headquarters  for  Linemen's  Tools. 

MATHIAS  KLEIN  &  SONSrcHVA'So^YLT^'" 


Send  list  of  requirements 
for  quotationH  to 

W.  H.  ANDERSON  &  SONS, 

St.  Aubih  Ave.,  Detroit, 

Manufactarers  Tools  and  Iron  Work  for 
Xeleplione  and  Kailway  Construction, 

IT'LL  Pay  You  Well. 


WE  MIKE    1    SPECULU    OF 
WESTEBK  POLES. 


LOaC  lEHCTKS    TO   80   FEET. 


CEDAR  POLES 


YARDS  AT: 


s«,P«E,TSM.oEo„EOTF»o«  CARNEY  BROTHERS  COMPANY,  zr:  r:.: 


6IO   Chamber  of    Commerce,  .CHtCAC 


BUY  YOUR  POLES  FROM  FIRST  HANDS-THE  PRODUCER. 

D.  M.  FULMER  LUMBER  CO.,  Florence,  Wis. 


POLES 


W.  C  STERLINS  &  SOU, 


MONnOE,  MICH. 

Elenn  Pole  Yuds  In  MIcblKStn. 

WholesiM  Froduceri  f0r  80  yaua 


TIES. 


THEHOLCOMB-I^OBB  COMPAlIir 

)    CEDAR  POLES  ^^  POSTS    I 

^  745  MARQUETTE    BLOC.  CHICAGO   ILL.  ^ 


CEDAR  POLES. 

From    1 6  Feet  to  70  Feet. 
SPECIAL    PRICES    ON    SMALL    POLES. 


C.  H.  WORCESTER  CO., 

MARINETTE,  WIS., 

Producers  and  Wholesalers  of  White  Cedar  Products. 

Write  for  a  copy  of  our  TELEGRAPH  CODE  FOR  CEDAR  PRODUCTS 


O.  J.  HUJI 


\A/Hi-t< 


Producers  and  Wholesalers  of 

»    Cedar 


Main  Yard  and  OITice  at  MENOMINEE,  MICH. 

Branch  Yards— Nathan,  Mich.;  Stager,  Mich.,  and  Pembine,  Wis. 

We  have  a  good  assortment  of  Poles  on  hand,  and  can  execute  orders  prompMy.    Write  os  (or  Prices. 


CEDAR 


POLES 


IT  \A/I 


F»AV'   YOU 


To  get  our  Prices  on  25-foot  6's  by  return  mail.    We  can  Save  You 
Money  on  other  Lengths  as  well. 

KELLOGG  SWITCHBOARD  and  SUPPLY  CO., 

229  So.  GREEN  ST., 

BRAKOH  OFFICES:  CHICAGO,    ILL. 

Eastern  District,  Keystone  Telephone  Puilding.  Philadelphia,  Pa. 
Middle  District,  Electric  liuilding,  Clevelaud,  O. 


POLES,  TIES,  POSTS.  'VS'r.?'- 

PRODUCERS.         We  want  your  inquiries  always. 


IPaIsWUww^  (wJv^K/oAU/  §A\^^^uvvdV  ^jurw  c«C 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 
Lirgt  Stock  Constintly  en  Hairf. 


Poles 


CEDAR 

ONG      DISTANCE     'PMONE^ 


RDLES 


A.  p.  HOPKINS  a  CO.ESCANABA.MlCH. 


OCTAGONAL  AND  SQUARE  PINE  POLES 


FOR  ELECTRIC  RAILWAY  AMD  ELECTRIC  LIGHT  COMSTRUCTIOM. 

We  keep  standard  sizes  in  stock  in  our  Southern  stock  yards,  and  can  cut  specia 

sizes  at  short  notice. 
THE  STANDARD  POLE  &  TIE  CO.,     -     44  Broad  St.,  New  York  City 


STUDENTS' 

Will   find    that   the  Western 
Electrician    can    help    them 
wonderfully   in    the    study     of 
electricity.     Subscribe  now. 
I3.00   per  year,  in  advance. 

Electrician  Publisliing  Co., 

Suite  510  Marquette  BIdg.,      ■     CHICAGO 


Th^  ^LEKTlNE-tUARK  Co, 

"VARbs-.  'RKcroftNiNu,  hicK-  -  ■SCREEN 3AV.AA/rs.  _    New  LoNpoyt.  V'5. 
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rHE  tkiaEphone  hand-book 


NEW  AND  REVISED  EDITION,  WITH  A  NEW  CHAPTER  ON  *' RECENT  PROGRESS/'  BRINGING  THE  BOOK  UP  TO  DATE. 

BY    HERBERT    LAWS    WEBB. 

2£embfr  of  th«  American  Institute  of  Electrical  Engineers,  and  of  the  Imfitutinn  of  EUctrical  Engineerit,  London.    Author  of  "A  Practical  Guide  to  the 
Totting  of  Insulated  Wires  and  Cables."    Joint  Author  of  "Electricity  in  Daily  Life." 


leo 


>aees,  133  lllus^ra-tions,  Clo-th,  H^nd- 


(^ol< 


$1.00. 


Rxtract  from  Prefare.— ""Ttiis  little  book  has  no  pretension  to  be  considered  a  complete  treatise  on  telephony  as  it  exists  in  America.  The  time  for  auch  a  work  Is  not  yet  come.  But  It  Ib 
felt  that  there-  i»a  demand  for  a  praotlcal  Iwok  on  telephone  work  I  nic  and  manatiement.  <ind  the  "ttELKPHONE  HAND-BOOK  Is  an  attempt  at  meeting  that  demand.  With  the  exception  of  a  few 
chainera  dealing  with  certain  forms  of  transmitters  and  receivers  used  In  Fiiropc,  which  a -e  given  for  the  Information  of  those  who  may  wish  to  engage  In  the  manufacture  Of  telephones,  the 
booL  *3  ba^cd  entirely  on  standard  American  practice;  and  most  of  the  material,  apoaratus  and  methods  detcrlbed  are  peculiar  to  or  have  originated  in  this  country." 


No  pains  have  been  spared  to  make  It  the  best  book  of  Its  kind.     It  Is  rlsht  up  to  date,  intensely  practical  and  so  plain  and  clear  In  Its  language  that 
everyiblDg  regarding  telephone  work  and  management.    It  conforms  In  size  and  style  to  our  other  Hand-Books  which  have  been  so  favorably  received  by 

CONTENTS 


OHAPTER    1.    The  Inventton  of  the  Telephone. 

2.  Sonna    Waves.    Articulate    Speech. 

3.  Electric    Telephony.    The    Bell    Tele- 

phone. 

4.  The  Microphone. 

6.    Cnrrent    Indiic'lon.      Electromagnetic 

iQduction. 
6.    The   Induction   Coll:    Its   Use   In   the 
Telephone    Transmitter. 

The  Complete  Telephone  Circuit. 

Magnet   Telephones. 

The   Bell    Telephone   Receiver. 

Other  forms  of  Magnet  Telephones. 

The  Gower,  Ader  and  D'Arsonval  Re- 
ceivers. Mercadler's  Bl-Telephone. 

The  Slemeos,  Kotyra,  Neumayer  and 
Bottcher    Receivers. 


CHArTER  13. 
14. 

15. 
16. 
17. 
18. 
19. 
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21. 

22. 
23. 
24. 

26. 
28. 

2rr. 


Carbon  Transmitters. 

The   Blake   Transmitter. 

The    Long    Distance    Transmitter. 

The    Solid-back    Transmitter. 

The    Berliner    Transmitter. 

The  Cuttriss   Transmitter. 

Various    European    Transmitters. 

The  Efficiency  of  Carbon  Transmit- 
ters. 

Batteries  for  Telephone  Work. 

Open  Circuit  Batteries. 

Closed    Circuit    Batteries. 

The  Practical  Management  of  Bat- 
teries. 

Magneto    Bell. 

Automatic  Switches. 

Telephone   Line   Construction. 


CHAPTER  28. 

29. 


42. 


p.biMed  mod  ror  i.aie  by  ELECTRICIAN  PUBLISHING  CO.,  6IO  Marquette  Building,  t^icaeo 


anyone  can  understand  and  learn  from  It 
the  entire  electrical  fraternity. 

Metallic  Circuit. 

Underground  Wires 

Lightning   Arresters. 

Inside  Wiring. 

Inatallatiop     of     Te'^phone     Instru- 

ments. 
In3pectk)n  and  Maintenance. 
The  Condenser;  Its  Use  in  Telephony, 
Ele<'.cromp-_.netlc  Retardation. 
EiChanee   Working, 
'dmall    Exchanges. 
Party  Lines:  The  Bridging  Bell. 
Long    Distance    Telephony. 
Duplex   Telephony. 
Simultaneous  Telegraphy  and  TeleplH^ 

ony. 
Recent  Progress.    Appendix. 
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Just  Out! 

WESTERN  ELECTRICIAN'S 
MOONLIGHT  SCHEDULE 
FOR  1902. 

10  Cents  Per  Copy 
Discount  on  Large  Orders. 

ELECTRICIAN  PUB.  CO., 

510  narquette  Building,  CHICAQO. 
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STEVENS 

MECHANICALCATECHISM 

PRACTICAL  KNOWLEDGE 

FOB 

Stationary  and  Harlne  Bnglneera,  Firemen,  Electricians,  notormeo,  Ice 
Machine  Men  and  Mechanics  In  Qeneral. 


New  and  Original.    All  Modern  Machinery  fully  described  and  explained.    Technical 

Points  made  Clear  by  Word  and  Drawing.    Qutitlons  and  Answers 

for  tlyll  Service  Examinations,  etc. 


SUBJECTS  TREATED: 


WATER.  STEAM,  COMBUSTION,  SMOKE  PREVENTION,  BOILERS,  BOILER 
CONSTRUCTION,  TESTING  AND  MANAGEMENT.  SAFETY  VALVES,  IN- 
JECTORS, PUMPS  AND  GOVERNORS,  STEAM  GAUGES,  LUBRICATORS, 
ENGINES,  COMMON  SLIDE  VALVE,  TANDEM  COMPOUND,  CROSS  COM- 
POUND. RECEIVER  ENGINES,  HOT  AIR  AND  COMPRESSED  AIR  EN- 
GINES, TRACTION  ENGINES,  ELECTRIC  ENGINES,  AUTOMATIC  AND 
CORLISS  ENGINES,  CONDENSERS,  JET  AND  SURFACE,  ECCENTRIC, 
BALANCED  SLIDE  VALVE,  LINK  MOTION,  HORSE  POWERS  IN  DETAIL, 
INDICATOR,  REFRIGERATION,  ABSORPTION  AND  COMPRSSSION  METH- 
ODS, BRINE  AND  DIRECT  EXPANSION  SYSTEMS,  PUMPS,  VALVES, 
TESTS,  TABLES,  AMMONIA,  AMMONIA  FITTINGS,  LIQUID  AIR,  MACHINE 
SHOP  PRACTICE,  STANDARD  NUMBERS  AND  RULES,  PULLEY  SPEED 
CALCULATION,  SQUARE  ROOT,  LEVERAGE,  ELECTRICITY,  DYNAMOS. 
ACCUMULATOR,  RHEOSTAT.  TRANSFORMER,  VARIETIES  OF  DYNAMOS, 
PARALLEL  AND  SERIES  WIRING.  THREE-WIRE  SYSTEM.  MANAGE- 
MENT AND  CARE  OF  ELECTRIC  PLANT,  REPAIRS,  ELECTRICAL  MEAS- 
UREMENTS. MOTORS,  STATIONARY,  TROLLEY  AND  THIRD  RAIL  SYS- 
TEMS, CONTROLLER.  ELECTRIC  LOCOMOTIVE.  ELECTRIC  HEATING 
AND  COOKING.  HOUSE  WIRING.  DIFFERENTIAL  GEAR.  FRICTION 
CLUTCH.  COMPOUND  CYLINDERS.  REVERSING  GEAR,  THE  STACKER. 
ALSO,  THE  ELEMENTS  OF  ALGEBRA  MADE  EASY. 

336  Pages.    240  Illustrations. 


il.^^O.     Sent  anywhere  prepaid  on  receipt  of  price. 


Electrician  Publishing  Company, 

510  Marquette  Bldg.,  Chicago. 
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IMPORTANT  TELEPHONE  BOOKS. 


TMR  Tlil.HI'IKIXK  HANDBOOK.  By  lU-rljert  Laws 
Wcl.li.    IBiiKj.   150  1111.    Price  Sl.OO. 

This  ImndlMKik  Is  a  reliable  treati.so  on  tclciihony,  and 
a  pi'ticllral  book  nn  U-lfphono  working  and  inuuagonient. 
bhsfd  fntlrcly  on  standard  Amcriran  pniirtlcc.  It  Is  fX- 
treinely  useful  to  teii-plioin*  inspectors  and  operators. 

AMKRR'AN  TELKPIIONR  PRAfTK'E.  Bv  Kempsler 
B.  Miller.  M.   !•:.    510  pp.    .^SO  Illustrations.     Priee  J3.00. 

This  Is  the  lirst  eonijilole  treatise  on  telephonv  In  the 
Enellsh  lanKUnee.  Tlie  text  is  profusely  illusliTited  liy 
CIU.S  of  eoinniereial  apparatus  and  enrefullv  prepari-Jl 
dlagranis  of  circuits.  No  diagram  Is  given  without  a  full 
explanation.  The  apparatus,  circuits  and  methods  of 
the  American  Bell  Ti-lc|.lirjMc  Coujiianv  and  of  the  va- 
rious Indeiicndeni  con, panic's  ari'  fuliv  descrll.ed.  The 
apparatus  anil  methods  used  In  making  all  of  the  tests 
required   In   icuuni.M'cial   telepjione    work  are  fully   treated. 

TIIR  INSPECTIilt  AND  TROUBLE  MAN.  By  A.  E. 
Dobbs.     106  pp.     Price  Sl.Oft. 

A  practical  book,  written  in  |dain  language.  Full  of 
Information  and  diagrams  for  the  operator,  exchange 
manager,  inspector,  trouble  man  and  linciuaii.  A  com- 
plete description  of  telephones,  how  to  tind  -ind  reniedv 
their  trouldes.  together  with  working  plans  for  exchange 
construction,  romplete  with  dhigratns  of  all  up-to-date 
telephones  and   switclihoards. 


A.  B,  C,  OF  THE  TELEPHONE.  By  J.  E.  Homans, 
A.  M.    352  pp.    269  illustrations.    Price  »1.00. 

Owing  to  the  denuind  for  a  eoinprehenslve  book  givitig 
a  clear,  terse  idea  of  the  principles  governing  the  eiui- 
struetlon,  iDstallatioo,  care  and  inanjigement  of  tele- 
phones and  their  appliances,  this  book  has  been  enni- 
piled.  It  has  been  the  aim  of  the  author  to  make  this 
the  most  complete  elementary  book  on  this  sub,ieet  for 
the  prafttlcal  olectiieian,  wireman.  lineman  and  en- 
gineer, and  It  Is  written  In  a  clear  and  careful  style. 

THE  PRACTICAL  TELEPHONE  HANDBOOK.  By 
Joseph  Poole.  A.  I.  R.  E.  .Second  edition,  revised  and 
enlarged.    360   pp.    288   Illustrations.    Price  $1.50. 

In  tills  work  the  writer  lias  endeavored  to  produce  a 
manual  of  miMlerate  size  tind  cost,  but  thoroughly  prac- 
tical, and  detailing,  as  far  as  space  will  allow,  the  most 
recent  methods  of  telephone  working.  While  the  re- 
quirements of  telephone  employes  have  been  kept  con- 
stantly in  view  it  is  fully  intended  also  that  the  book  shall 
be  of  service  as  a  source  of  information  on  telephonic 
matters  to  Hsers  of  the  telephone  and  to  the  public  gen- 
erally. 

PRACTICAL  FEATURES  OF  TELEPHONE  WORK. 
By  A.   E,   Dobbs.    134   pp.    I'rice  75  cents. 

A  simple,  plain-speaking  handl>ook  for  the  practical 
telephone  man. 


TELEPHONE  TROUBLES  AND  HOW  TO  PINI 
THEM.  A  complete  handbook  for  telephone  inspectors. 
By  W.  Hyde  and  J.  H.  McManmau,  edited  by  Prof.  C.  H. 
llasUIus.    Eighth    edition.    16mo.    48   pp.    I'rice   25    cents. 

This  little  volume  is  an  extremely  practical  work  for 
telephone  employes,  written  in  a  popular  style  and  devoid 
of  teehnlcaittles. 

TELEPHONE  LINES  AND  THEIR  PROPERTIES. 
By  Win.  J.  Hopkins.  Sixth  edition.  272  pp.  Illustrated. 
Price  $1.60. 

A  MANUAL  OP  TELEPHONY.  A  new  and  large  edi- 
tion. Bv  W.  H.  Preece.  F.  R.  S.,  and  A.  J.  Stubbs.  608 
pp.    033   illustrations.    Price  $4.50. 

TELEPHONES.  THEIR  CONSTRUCTION  AND  FIT- 
T1N<J.  A  Practical  Manual  on  the  Fitting  Up  and  Main- 
tenance of  Telephone  and  Auxiliary  Apparatus.  By  F.  C. 
Allsop.    191  pp.    16S  Illustrations.    Priee  $1.25. 

TELEPHONING  OP  GREAT  CITIES.  By  Bennett. 
I^aper.    Price  35  cents. 

MAGNETO  HAND  TELEPHONE.  Its  Construction, 
Fitting  Up  and  Adaptability  to  Everyday  Use.  By 
Huglies.    SO  pp.    23  illustrations.    Price  $1.00. 

ELECTRICAL  TRANSMISSION  OF  INTELLIGENCE 
AND  OTHER  ADVANCED  PRIMERS  OF  ELECTRICITY, 
treating  on  the  telegraph,  telephone,  etc.  By  E.  J.  Hoas- 
ton.    .3.30  pp.    SS  illustrations.     Price  $1.00. 


The  Above,  or  Any  Other  Electrical  Work  Published,  Sent  on  Receipt  of  Price. 

ELECTRICIAN    PUBLISHING   CO..  510   MARQUETTE    BLDC,  CHICACO. 
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The 

Pioneer 

Limited. 


Famous 
Train 
of  the 
World. 


Chicago— St.  Paul— Minneapolis 

VIA 

The  St.  Paul  Road. 

(Chicago,  Milwaukee  &  St.  Paul  Ry.) 

Equipmeat  and  Service 
Uoequaled. 

Time  tables,  maps  and  ioformatioD 
furnished  on  application  to 

F.  A.  MILLER.  General  Passenger  Agent, 
Chicago,  111. 


! 

I  TELEPHONE  TROUBLES 


ARE  YOU  LOOKING  FORTROUBLE? 

IF  SO,  GET  A  COPY  OF 


I 


AND  HOW  TO  FIND  THEM 

— IN— 

BOTH    MAGNETO   AND  COMMON  BATTERY 

SYSTEMS. 

Sth  Edition  Just  Out.      Price,  25c. 

Electrician  Publlsliing  Co., 

SIO  afBrqnette  BaUdiac, 
CHICAGO. 


SAMSON  TURBINEZ 

ESPECIALLY  ADAPTED   FOR   DRIVING 

ELECTRIC  LIGHTING  and  POWER  PLANTS, 

On  account  of  Its  HI(3H  SPEED  and  EFFICIENCY,  also   BALANCED  GATES. 

These  qualities,  maintained  to  such  a  High  Decree  of  Perfection,  aasure  exceedingly  close  regulation 
and  economical  use  of  water.      Copy  of  "Official  Holyoke  Tests  '  furnisned  on  application. 

Write  Dept.  "D"  for  Catalog. 

JAMES  LEFFEL   &   CO., 

SPRINGFIELD,  O.,   U.  S.  A. 

HICH-CRADE 


ENGINES 

VERTICAL  AND  HORIZONTAL. 
AUTOMATIC  AND  THROTTLING. 
BELTED  OR  DIRECT  CONNECTED. 

GUARANTEE   PERFECT    REGULATION    FOR     ELECTRIC     LIGHTINB 

AND    POWER   SERVICE   FROM    2   HORSEPOWER 

TO  50  HORSEPOWER. 

W.  BAYLEY  &  SONS  CO., 

niliWAUKEE.   WIS.,  r.  S.  A. 


JEFFREY 


ELEVATING, 
CONVEYING, 
POWER 
TRANSMISSION 


it 


m 


FOR  CATALOGUE, 


THE  JEFFREY  MFG." 
COLUMBUS,  0. 


Have  ITOIJ  read  the 

NEW  DYNAMO  TENDERS' 
HAND-BOOK 

By  F.  B.  BADT? 

IF    NOT,    WHY    NOT? 

Dynamo  tenders  cannot  get  along  with- 
out  it. 

Sent  prepaid  on  receipt  of  price,  $1.00. 

ELEGTRICIAN  PUBL1SHIN6  CO., 

510  Marquette  Building,        -        CHICAGO, 


x^rGREAT  NORTHWEST 


The  Wisconsin  Central  Ry.  will  take  yon  there 
In  proper  shape.  Daily  trains  at  convenient 
hours  leave  Chicago  from  Central  Station,  12tli 
St.  and  Park  Row  (Late  Front),  for  St.  Paul, 
Minneapolis,  Ashland,  Duluth  and  the  North- 
west. Pullman  Sleepers  are  attached,  and  meals 
in  dining  cars  are  served  a  la  carte.  Nearest 
ticket  agent  can  give  you  further  information. 

JAS.  C.POND, 

Gen'I  Pass.  Agent, 

Milwaukee,  Wla. 


GRAPHITE  RESISTANCE. 

Graphite  resistance  in  rods,   tubes  or   other^se.      Any  resistance 
wanted — one   ohm  to  one    million    ohms.       Write    for    particulars. 


JOSEPH  DIXON  CRUCIBLE  CO., 


Jersey  City,  N.  J. 


■RADE  MARKS 


//w'jJi/u'-/.JJiern'p 


Wk^ 


The  Phosphor  Bronze  SmeltingCo.Iimited. 
2200  Washington  ave.philadel.phia. 
"ELEPHANT  BRAND  PHOSPHOR-BRONZE' 
■|NG0TS,CASTINGS,WIRE,R0DS,'SHEETS,ETC. 
—  DELTA    METAL- 
CASTINGS,  STAMPINGS  AND  FORCINGS 
ORIGINAL  AND  Sole  Make:rs  IN  THE   U.S. 


Subscription    Blank— Foreign. 


The  'Best  of  Everything 


THE  through  train  service  of  the 
Chicago  &  North-Western  Rail- 
way from  Chicago  to  Omaha, 
Denver  and  the  Pacific  Coast  on  the 
west,  the  Black  Hills  and  Dakotas 
to  the  northwest  and  to  Milwaukee, 
Madison.  St.  Paul,  Minneapolis  and 
Duluth  on  the  north,  is  as  nearly 
perfect  as  modem  and  skillful 
management  can  make  it. 

The    Overland    Limited,  a 

magniScent  electric-lighted  train,  less 
than  three  days  Chicago  to  San  Fran- 
cisco, daily. 

The  Colorado  Special,  only 
two  nights  to  Denver  from  the  Atlantic 
seaboard.  Solid  train  Chicago  to  Denver. 

TheNorth^WestemLimited, 

an  electric  lighted  daily  train  between 
Chicago,  St.  Paul  and  Minneapolis. 

H.  R.  MCCULLOUGH,         W.  B.  KNISKERN. 
3d  Vice-President.      GenT  Pa£ff'raiidTfct.Agt. 
Chicago.  111. 
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ELECTRICIAN    PUBLISHING   CO., 

6 ID  Marquette  BIdg.,  Chicago,  U.S.A. 


Gentlemen : 


$5.00 


THE  WESTERN  ELECTRICIAN 


Inclosed  find  $2  cq,  for  which  please  send 
weekly  to  Ihe  following  address  for  "   months;  this  order  to  go  into  efiect 
with  current  number. 


Name. 


$5.00  a  Year      (52  Numbers) 
$2.50  6  Months  (26     "     ) 


Address. 


30 


WESTERN    ELECTRICIAN 


June  28,  1902 


The  Westinghouse  Type  NTransformer 

has   two   primary  and  three  secondary   voltages.     Each 
secondary  voltage  can  be  varied  to  suit  either  the  varying 

line   voltages   of   an  extensive 

transmission     system     or    to 

give    special    voltages    from 

standard  circuits. 


All  transformers  are  arranged  for 
three-wire  secondary  distribution 
and  the  secondary  coils  are  cross- 
connected  to  give  equal  voltages  on 
both  circuits,  even  with  large,  un- 
balanced loads. 

Sizes:  1-2  to  50  K.  W. 

For  frequencies  of  7,200-16,000. 

Write  for  circular  1060  to  nearest 
district  office  of 


Westlogboiise  Type  N  Traosformer  C«lle  Assembled, 
Showing  Spread  Call  Feature. 


Westinghouse  Electric  &  Mfg.  Co., 

Pittsburg,  Pa. 


FIVE 

GOOD 

BOOKS. 


NEW  DYNAMO  TENDERS'  HAND-BOOK. 
INCANDESCENT  WIRING  HAND-BOOK. 
BELL  HANGERS'  HAND-BOOK. 
ELECTRIC  TRANSMISSION  HAND-BOOK. 
TELEPHONE  HAND-BOOK. 


Electrician  PuBUSfflNtt  Co. 


Suite  510  Marquette  Building, 
CHICAGO,  ILL 


ONE 

DOLLAR 

EACH. 


Subscription  Blanic— Domestic. 
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ELECTRICIAN   PUBLISHING  CO., 

6IO  Marquette  BIdg.,  Chicago. 

Gentlemen: 

Inclosed  find  |^:°°>  for  which  please  send  THE  WESTERN  ELECTRICIAN 

12 

weekly  to  the  following  address  for    ^    months  ;  this  order  to  go  into  efTect 

with  current  numt>er. 


Name. 


$3.00  a  Year     (52  Numliers) 
$1.50  6  Months  (26      "    ) 


Address- 


ii 


TELEPHONE 


TROUBLES 


...AND., 


HOWTO  FIND  THEM," 


BY 


W.  H.  HYDE  AID  J.  A.  MoMANMAN, 


FORMERLY 


HASKINS'  TELEPHONE 
TROUBLES. 


This  Little  Book  is  Strictly  Up-To-Date  on  all 
Matters  Pertaining  to  Telephone  Tro.ibles  and 
iheir  Remedies. 

Sent  Postpaid  for  25c. 

New  (eighth)  edition  just  out,  48  pages. 
Many  diagrams  showing  connections.  A  com- 
plete hand-book  for  telephone  inspectors, 

Telephone  exchange  managers  and  employes 
willfind  this  book  a  great  help  in  locating  tele- 
phone troubles  and  remedies  therefor. 


Electrician  Publishing  Co.» 

510  Marquette  Bldo.,  Chioaoo. 


mm 


JU), 


WESTERN     ELECTRICIAxN" 


THE  BEST   LAMP   ON    THE    MARKET 


WOOD  ENCLOSED  DIRECT  CURRENT   ARC   LAMPS 


MULTIPLE  TYPE— FORM  C. 


MECHANICAL 
FEATURES 


CASE — Cast  iron  top,  heavy  copper 
cylindrical  body  absolutely  weatherproof. 

RADIATOKS -Upper  radiator  effect- 
ually ventilates  resistance  case.  Lower 
radiator  protects  parts  beneath  from 
weather  and  above  from  heat. 

GLOBl^-HOLDERS— Solid  copper 
outer  holder  retains  globe  positively  in  posi- 
tion and  provides  for  its  expansion.  Inner 
holder  is  strong  and  rigid,  casts'  no  shadow, 
is  not  in  circuit,  and  maintains  perfect 
alignment  of  globe. 

GAS  CAP— Best  yet  produced— in  two 
parts — no  potential  difference  in  top — will 
not  short-circuit  or  warp. 

CLUTCH— Pivoted  shoe  type- 
wearing  part  easily  detached — will  not 
clog  or  sDp. 

TRO  LLEY— Practically  indestructible- 
self  cleaning — self  aligning,  easily  removed. 


ELECTRICAL 
F    EATURES 


MECHANISM— One  series  magnet  and 
a  shunt  resistance  coil  furnish  regulation — 
armature  magnetically  floated-  all  current- 
carrying  connections  held  by  two  screws — ' 
coils  designed  with  liberal  radiating  surface. 

,  OPERATION— This  lamp  is  adjusted 
to  operate  on  J  JO- volt  circuits  with  80 
volts  at  the  arc  and  a  current  of  five  am- 
peres but  is  easily  adapted  for  other  line 
voltages  by  a  simple  adjustment  of  a  series 
resistance  in  mechanism. chamber  and  easily 
accessible.  It  will  maintain  a  constant  arc 
with  no  pumping  at  5  amperes  on  any 
llO-volt  constant  potential  direct  current 
circuit. 

TEMPER  ATURE-Liberal  radiating 
surface  and  protection  of  mechanism  cham- 
ber by  cast  iron  radiator  insures  an  oper- 
ating temperature  30"  to  40"  lower  than  the 
next  best  lamp. 

LIFE — Average  life  of  one  set  of  good 
carfjons  is  175  hours. 


FORT  WAYNE  ELECTRIC  WORKS 


INCORPORATED. 


MAIN  OFFICE  AND  FACTORY:  FOR_T  WAYNE.  IND. 


=SALES  OFFICES:^ 


bualuN.  .MASS..  SIS  Exchange  Bldj. 

PHILADELPHIA.  PA..  1100  Penn  Sq.  BIdgr. 
SYRACUSE.  N.  V.,   717   Dillaye  Bldg. 

PITTSBURO,    PA.,    902    Fifth    Ave. 


CI\CIN.NATI.  OHIO,  402  Neave  BIdg. 

ST.  LOUIS.  MO.,  «18  Lincoln  Trujt  Bldg. 
CHICAtiO.  ILL..  623  Marquette  Bid?. 

ST.  PAUL,  MINN..  «I5  Qermania  Life  Bldg. 


QKAND  RAPIDS.  MICH  .   222  Hoiisemnn   rjius 
ATLANTA.  OA.,  8  South  Broad  Street. 
NEW  VOBK.N.  Y.,  iO  New  Street. 

YOKOHAMA.  JAPAN,   Bagnall  ,*  Hill.. 


:if;^rmM 


KARTAVERT. 

HARD  AUD  FLEXIBLE  FfBHR  IN  SHEETS.  RODS  AND  TUBING. 

KOr  Eleclrloa"  and  Mrchanlcul  Purpose-.  UHllwjy  Pust  Ouatl^^,  Wishers 
ar.ii  I'tickiDgs.    Patent  in--<ulaiiugCl«flts. 


MANrrAcrrHRii  bt 


THE  KIRmEBT  MIWUFaCTUHINB  CO.  Wilmington,  Dal. 


Wright  Cable  Hanger. 

SEND  FOR  HMPLES  AND  PRICES. 

R.I.  TELEPHONE  &  ELECTRIC  CO., 

PROVIDENCB,  R.  I. 

Mnuos  Chli  paper. 


VULCANIZED  FIBRE. 

Highut  grades  {or  electrical  iasuUUoo  aad  mechanical  purpoMs.  in  sbectg. 
tubes,  rods  and  special  ilupes.     Catalogue  and  samples  on  application. 


VULCANIZED  FIBRE  CO.,  -    Wilmington,  Del. 


HAZARD  MANUFACTURING  GO. 

Wires  AND  Gables. 


HIGH-GRADE  RUBBCR* 

COVKREiO. 

WCATHCRPROOF 


MAGNCT,  OFnCC.  ANNUNCIATOR  WIRE. 

IUCBBALOPFICSAKD  WOBKS,  N«W  VOBK  Offiob,  OHIOAOOOrnOB. 

WlUieslMrTe.  F». 80  Dey  3t UOl-2  Marqaette  Bldg 


BNGIKBS  '  ^MOTOa 
S  TE AM    HEA!TI1#G 

M£CHAN7CA^P«k^X 


BUFFALO 

HIGH  SPEED 

ENGINES 

FOR   ELECTRIC   LICHTINC  AND 
POWER  SERVICE. 

TYPES; 

Horizontal, 
Vertical, 
Simple, 

Compound, 
Belted, 

Direct  Connected. 

Buffalo  Forge  Company, 

BUFFALO,  N.  T. 

CHICAGO  OFFICE,  22-24  RANDOLPH  ST. 


I  Black  Diamond  File  Works  i 


Bat.  18«8. 


IBC  I8»S. 


Twilve 
-J      Medals 
j^     Awarded  at 
jjX      International 
zl      Expositions 


eOOil>8  AKE  OBI  8AI.I:  IN  KTBBT  I,BA.»I>>e  HABDWABK  2V 
8TOBB  IN  THK  DKITEU  8TATEM  AND  CANADA.  W 

if  G.  &  H.  BARNETT  COMPANY  | 

'g  PHI LADELPHf A,  PA.  ^ 

^M^  _____ 


I  A  COOLING  BREEZE 

I  CAN  BE  HAD  FOR  LITTLE   MONEY   BY  OROERINQ 

■  COLONIAL  DIRECT-CURRENT  DESK  OR 
CEILING  FANS  FROM  US. 

1.A.CE  STOCK.  PROMPI   SHIPMtKTS.  LOWPRICIS. 

THE  COLONIAL  IS  THE  BEST  FAN  MADE. 


ST.  LOUIS  ELECTRICAL  SUPPLY  CO. 

1118    PINE    STREET,    ST.  LOUIS,  MO, 


BARE   COPPER  WIRE. 

RUBBER    COVERED    W  !  R  E  . 

WEATHERPROOF    WIRE. 

IMACNET    WIRE.  LAMP    CORD. 


POWER    CABLES. 
TELEPHONE    CABLES.  OFFICE    WIRE. 

JOHN  A.  ROEBLING'S  SONS  CO. 

NEW  VORK.    TDCUTnil      II       I       CLEVEUNO. 
CHICAGO.        TKfclllUni    Nl   Vs    SAN  FRANCISCO. 


